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FLUOROALKOX Y O _DERIVATIVES OF NITRO CONTAINING
| OCYCLE
Backaground of the Invention
The present ‘invention relates to novel
fluoroalkoxybenzylamino derivatives of nitrogen containing
heterocysles, pharmaceutical compositions comprising such
compounds and the use of such compounds in the treatment and
prevention of inflammatory and. central nervous system
disorders, as well as several other disorders. The

- pharmaceutically active compounds of this invention are

substance P receptor antagonists. This invention also.
relates to novel intermediates used in the synthesis of such
substance P receptor antagonists..

Substance P is a naturally occurring undecapeptide
belonging to the tachykinixi family of peptides, the latter
being named because of their prompt stimulatory action on
smooth muscle tissue. More specifically, substance P is a
pharmacoloéically active neuropeptide that is produced in
mammals. W(hav:l.ng or:.g:.nally been lsolated from gut) and
possesses a character:.stlc amino acid sequence that is
111ustrated " by p." F. Veber et al. in U.S. Patent No.
4,680,283, The wide involvement of substance P and other
tachykinins in the pa'thophys'iology of numerous diseases has
been amply demonstrated ‘in thé art. For instance, substance
P has recently been shown to be involved in the transmission
of pain or migraine (see B.E.B. Sandberg et al., Journal of
Medicinal chemistry, 25, 1009 (1982)), as well as in central
nervous sys.tem disorders such as anxiety and schizo_phreriia,
in respiratory and inflammatory diseases such as asthma and
rheumatoid arthritis, respectlvely, in rheumatic diseases
such as fibrositis, and in gastro:.ntest:.nal disorders and
diseases of the GI tract such as ulcerative colitis and
Crohn’s diseése, etc. (sée D. Regoli in nrrends in Cluster

'Headache," edited by F. Sicuteri et al., Elsevier Scientific

Publishers, Amsterdam, pp. 85-95 (1987)).
" In the recent past, some attempts have been made to
provide 'antagonists for _substance P and other 'tachykinin
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preyention of

i nf | anmat ory and central nervous system di sorde
sever al WQB?(?Q?%‘ The pharnaceutically active conpounds of t@&ﬂ%ﬁs%
are substance P receptor antagonists. This invention also relates to novel
internmedi ates used in the synthesis of such substance P receptor

ant agoni st s.

Substance P is a naturally occurring undecapepti de bel ongi ng

to the tachykinin fanmly of peptides, the kgter being named because of
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sinmul atory action on snooth nuscle :
optionally substituted with from one’ to three fluorine

atoms; : )
X? and X’ are independently selected from hydrogen,
halo, nitro, (C,;-C,) alkyl optionally substituted with from
one to three fluorine a'tomS,. (C;-Cyp) alkoxy optionally
substituted with from one to three fluorine atoms,
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C;~Cg)~

o
alkylamino, di-(C,~Cs)alkylamino, -é':-NH- (€,-Cs) alkyl,
[o]
(Cy—Cs) alkyl-(“:-NH-(cl-cs) alkyl, hydroxy(C;-C;)alkyl,
| 0 0 .

(c,-c‘)alkoxy(C,-Q)alkyl, -NHCH and -NHC-(C;—C,) alkyl; and
Q is a group of the formula

-
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cifically, substance P is a phar macol ogi cal Iy, |
{tﬁa%l i's produced in mammals (having originally &éﬁﬂ%@{ﬂgggh

fromgut) and possesses a characteristic amno acid sequence that is
illustrated by D.F. Veber et ai. in U S Patent No.4, 680,283. The w de

i nvol vement of substance P and ot her tachykinins in the pathophysiol ogy of
nunmer ous di seases has been anply denonstrates~in the art. For instance,
substance P has recently been shown to be involved in the transm ssion of
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wherein R! is a radical selected from furyl, thienyl,
pyridyl, indolyl, biphenyl and phenyl optionally substituted
with one or two substituents independently selected from
halo, (C;=Ci0) alkyl optlonally substituted w:.th from one to
three fluorine atoms, (C,~Cy) alkoxy optionally substituted
with from one to three fluorine atoms, carboxy,
benzyloxycarbonyl and (C,-GC;) alkoxy-carbonyl;

R® is selected from (C;-C,) branched alkyl, (Cs~Ce)
branched alkenyl, (Cs=C;) cycloalkyl, and the radicals named
in the definition of R!; ' '

R! is hydrogen or (C;-Cs) alkyl;

R’ is phenyl, biphenyl, naphthyl, pyridyl, benzt}ydfyl,
thienyl or furyl, and R’ may optionally be substituted with
from one to three substituents independently selected from
halo, (C,~C,) alkyl optionally substituted with from one to
three fluorine atoms and (C-C,) alkoxy optionally
substituted with from one to three fluorine atoms; o

Y is (CH,), wherein 1 is an integer from one to three,
or ¥ is a group of the formula |
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Z ise oxygen, sulfur, amino, (C,~C;)alkylamino or (CH,),
wherein n is zero, one or two;

o is two or three;

p is zero or one; o

R* is furyl, thienyl, pyridyl, indolyl, biphenyl, or
phenyl opticnally substituted with one or two substituents
independently selected from halo, (C,-clg) alkyl optionally
substituted with from one to three fluorine atoms, (C;-Cy)
alkoxy optionally substituted with from one to three
fluorine : atoms, carboxy, (C;=C;3) alkoxy-carbonyl and
benzyloxycarbonyl;



or mgrarne(see B.E. B. Sandberg et ai., Journal of Medicinal ), Str

1009 (198%W093/88331el| as in central nervous system di sorders g&iﬁ@’}/&ﬁi
anxi ety and schi zophrenia, in respiratory and i nflammatory di seases such as
asthma and rheurmatoid arthritis, respectively, in rheumatic di seases such
as fibrositis, and in gastrointestinal disorders and di seases of the G

tract such as ulcerative colitis and Crohn's7di sease,etc.(see D.Regoli in
"Trends in Cluster Headache," edited by F.Sicuteri et ai.,
' o] _ o

' I H
(C,~C¢) -alkylamino, (C;-C¢)alkyl-0-C-, (C;-Cs) alkyl-0-C-
5 _ _ o . o
. n S 1}
(C,-C¢)alkyl, (C,=C¢)alkyl-C-0-, (C,~Cs)alkyl-C-

o] o)
10 ] ]
(C,-Cg) alkyl-0-, (C,-C¢)alkyl-C-, (C;-Cq) alkyl-C-

o
o i :
15 (C,-Cs)alkyl-, di—(cl—cs)alk__ylamino, -CNH- (C,-C¢) alkyl, (C;~Cs) =
o _ o) o

alkyl-g:-NH-(C',-cs)alkyl, -NHC?H and —NHCI:I-(C,-C,,) alkyl; and
20 wherein one of .the phenyl moieties of said benzhydryl may
optionally be replaced by naphthyl, thienyl, furyl or
pyridyl;
R’ is hydrogen, phenyl or (C,~-Cg)alkyl;
or R’ and R’, together with the carbon to which they are
25 attached , form a saturated carbocyclic ring having from 3 to
7 carbon atoms wherein orie of said carbon atoms may
optionally be teplaced by oxygen, nitrogen or sulfur;
R and R°’ are each independently selected from hydrogen,
hydroxjr, halo, amino, oxo (=0), nitrile, hydroxy- (C,-

30 C¢)alkyl, (C;=Cs) alkoxy-(C,~Cs) alkyl, (C,~Cs) alkylamino,
di-(C,~C¢)alkylanmino, (C,~Cs)alkoxy,
T S o
- i N 1 .
" (C,-C¢) alky1-0-C-, (C,—Cg) alkyl=-0-C-(C;~C¢)alkyl,
35
o 0
f : 1
(C,~Cs) alkyl-C~0-, (C,-C¢)alkyl-C-( C,~C¢) alkyl-0-,
40 _ ) | 0
] ] o .
(C,-C¢) alkyl-C=, (C,=Cq) alkyl-C-(C;~Cs) alkyl=-, and the radicals
set forth in the definition of RS; |
45

R!° is NHCR!2, NHCH,R?, NHSO,R!? or one of the radicals set
forth in any of the definitions of R, R and R’;-
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El sevier: Scientific Publishers, Anmsterdam pp.85-95(1987))
recent pXQ 930038 attenpts have been made to provide ant agomnglk%g%%%SH

substance P and oter tachykinin peptides in order to nore effectively treat
the various disorders and di seases |isted above. The few such ‘antagoni sts
thus far described are generally peptide |like in nature and are therefore
too labile froma netabolic point of view t€®-serve

maleate, fumarate, gluconate, saccharate, benzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate,
p-toluenesulfonate and pamoate = (i.e., 1,1’-methylene-
bis-(z-hydroxy-B-nephthoate)]salts.

5 The term "halo", as used herein, unless otherwise
indicated, includes chloro, fluoro, bromo and 1odo.

The term "alkyl", as used hereln, unless otherwise
indicated, includes saturated monovalent hydrocarbon
radicals having straight, branched or cyclic moieties or

10 combinations thereof.

?Ehe term "one or more substituents," as used herein,
includes from one to the maximum number of substituents
possible based on the number of available bonding sites.

Preferred compounds of the formula I are those wherein

.15 R!, R4, R and R’ are phenyl, R’ is hydrogen, R® is phenyl
optionally substituted with chlorine, fluorine, (C,-C¢) alkyl
optionally substituted with from one to three fluorine atoms
or (C,-C;) alkoxy optionally substituted with from one to
three fluorine atoms, m is 0 and n is 3 or 4.

20 Specific preferred compounds of the formula I are:

(2S,3S)-3-(5-tert-butyl-2-methoxybenzyl)amino=-2-(3-
trifluoromethoxyphenyl)piperidine; '

(2s8,38)-3~- (2—1sopropoxy—5-trzfluoromethoxybenzyl)amlno-
2-phenyl-piperidine;

25 (28, 3S)—3-(2-ethoxy-5-trifluoromethoxybenzy1)amino-z-
phenyl-piperidine; | '

(28, 3S)-3 (2-methoxy-S-trlfluoromethoxybenzyl)-amlno-z—
phenylpiperidine;

(28,38)=-3(- S-tert-butyl-z-tr1fluoromethoxybenzy1)amlno-'

30 2-phenylpiperidine;

2-(diphenylmethyl) -N-(2-methoxy-5-trifluoromethoxy-
phenyl)methyl-1-azabicyclo(2.2.2]octan~3~-amine; '

:(25 3S)-3-[5-chloro-2-(2,2,2-trifluoroethoxy)-'
benzyl)amino-2-phenylpiperidine;

35 - (2s,38)-3- (S-tert-butyl-2 -trlfluoromethoxybenzyl)amino—
' —phenylplperldlne, | :



as pract peutic agents in the treatnment of disease.

nonpept i y‘?bant ag‘gnl'ﬁﬁﬁhcntH t invention. on the ot heréﬁ 572/ 5-7rl1
possess this drawback stable froma netabol ¢ point of Vi ew
than the agents refer i nucl i dine derivatives and rel ated
conpounds that exhibit acvity as substance P receptor antagonists are
referred to in WO A-90/5729. WO A- 90/ 05729=1%0 A- 92/ 1688. WO A- 90/ 5525 and
WO A- 92/20676. See al so Chem_  Abs.. Vol ., 114, no. 15. 1 36489W_ Vol . 115
no. 7, 71348y and \Ar.(21BethoxyrS1dekiiugrsmethoxyhanzyllavine-2-

related het er ogpNehythehbpeperiadmesi ni ng conpounds that are useful as.
subst ance P ant agonl S senagle_lyrfferre _to Lg‘e é—x5y23§9%: f?q.uvé\oré-n?gég%?:?y-
benzyl)amlnopyrrolldlne,
5 2-benzhydryl- 3-(2-methoxy -5= trlfluoromethoxy-
benzyl)amlnohomopiperldlne,
~ 3-[2,5-bis-(2,2, z-trlfluoroethoxy)benzyl]amlno-z-
phenylpiperidine; :
—phenyl-3-(3-trifluoromethoxybenzyljaminopiperidine;
10 2-benzhydry1-3—(2-methoxy-s-trifluofomethoxybenzyl)-
aminopiperidine;
1-(5,6-difluorohexyl) -3-(2-methoxy-5-trifluoromethoxy-
benzyl)amino-2-phenylpiperidine;
1-(6-hydroxyhexyl)-3-(2-methoxy-5-triflucromethoxy-
15 benzyl)amino-2-phenylpiperidine;
3-phenyl-4-(2-methoxy-5-trifluoromethoxybenzyl)amino-2-
azabicyclo(3.3.0]Joctane;
4-benzhydryl-5-(2-methoxy-5-trifluoromethoxybenzyl) -
amino-3-azabicyclo(4.1.0)}heptane;
20 4-(2—methoxy-s-trlfluoromethoxybenzyl)am1no-3-phenyl-2-
azabicyclo[4.4.0]decane;
2-phenyl=-3- (z-methoxy- -tr1f1uoromethcxybenzyl)-
aminoquinuclidine;
8-benzhydry1-N-(2-méthoxy-s-trifluoromethoxybenzyl)49-
25 azatricyclo[4.3.1.0*°]decan-7-amine; _
9-benzhydryl-N-(2-methoxy-5-trifluoromethoxybenzyl)-10-
- azatrlcyclo[4 4.1.0%%Jundecan-8-amine;
-benzhydryl-N-(2-methoxy- -trlfluoromethoxybenzyl)-3-
thia-10-azatricyclo[4.4.1.0%%undecan-8~-amine;
30 8-benzhydry1-N-(2-methoxy-s-trifluoromethoxybenzyl)-9-
-azatricyclo[4.3.1.0*°]decan-7-anine;
5,6-pentamethylene~2-benzhydryl- 3- (2-methoxy-5-tr1-
fluoromethoxybenzyl)amlnoqulnuclldlne,
5,6-trimethylene~-2-benzhydryl-3- (2-methoxy—5—tr1f1uoro-
35 methoxybenzyl)amlnoqulnuclldlne,
—benzhydryl-N-((2-methoxy-s-tr1f1uoromethoxyphenyl)-
methyl)-3-oxa-10-azatricyclo(4.4.1.0%°Jundecan-3-amine;



Summary of the Invenfl on The present invention relates to.co e
formul a WQIP/0E3L ¢ nT?ﬁggﬂeEt]HdL' een 9gen. (Cderr] derr]) al %m?%ﬁly
substituted with from uorine atonms or (CJerr]-Cerr]) alkyl
option- ally substltutq‘m e to three fluorine atons: X err] and
X[ err] are indeperideri rom hydrogen halo nitro (CJerr]
-Cerr]) alkyl optionally substltuted Wt h-fgem one to three fluorine
atons. ((ferr]Cerr]) al koxy optionally substituted with fromone to three
fluorine atOWBI terf Auphagmakeutically acceptable salt thereof, effective

in treating or preventing such cond:Lt;Lon, and a
pharmaceutically acceptable carrier.
The present invention also relates to a methed: of _
5 treating or preventing a condition selected from the group
' ‘consisting of inflammatory diseases (e.g., arthritis,
psoriasis, asthma and inf.lamma'tory bowel disease), anxiety,
depression or dysthymic disorders, colitis, psychosis, pain,
gastroesophaqeal reflux disease, allergies such as eczema

10 and rhinitis, chronic obstructive airways disease,
hypersensitivity disorders such as poison ivy, vasospastic
diseases such as angina, migraine and Reynaud’s disease,
fibrosing' and collagen diseases such as sclerodema and

_ eosinophilic fascioliasis, reflex sympathetic dYstrophy such

15 as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic 'disorders, peripherai
neuropathy, neuralgia, neuropathological disorders such as
Alzheimer’s disease, AIDS related dementia, diabetic
neuropathy and multiple sclerosis, disorders related to

20 immune enhancement or suppression such as systemic 1lupus
erythematosus, and rheumatic diseases such as fibrositis in
"a mammal, including a human, comprising administering to
said mammal an amount of a. compound of the_formula I, or a
pharmaceutically acceptable salt thereof, effective in

25 treating or preventing such condition.

The present invention also relates to a pharmaceutical
composit:.on for antagonizing the effects of substance P in
a mammal, including a human, comprlslng a suhstance P
antagonizing amount of a compound of the formula I, or a

. 30 pharmace‘utically ‘acceptable salt thereof, and ° a
pharmaceuticaliy acceptable carrier.

The present invention also relates to a method of
antagonizing the effects of substance P in a mammal,
including a human, comprising administering to said mammal

35 a substance P antagonizing amount of a compound of the
formula I, or a pharinac_eutiéally acceptable salt thereof.
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The present invention also relates to a l_nethod of
treating or preventing a condition selected from the group
consisting of inflammétory diseases (e.g., arthritis,
psoriasis, asthma and i_nflammatory bowel disease), anxiety,
depréssion or dysthymic disorders, colitis, psychosis, pain,
gastroesophagéal reflux disease, allergies such as eczema

-15-

‘and rhinitis, chronic obstructive airways disease,

hypersensiti\}ity disorders such as poison ivy, vasospastic
diseases such as angina, migraine and ‘Reynaud’s diseasé.,
fibr_osing and collagen diseases such as scleroderma and
eosinophilic fascioliasis, reflex sympathetic dystrophy such
as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic disorders, peripheral
neuropathy, neuralgia, neuropathological disorders such as
Alzheimer’s disease, AIDS related dementia, diabetic
neuropathy and multiple sclerosis, disorders related to
immune enhancement or suppression such as systemic lupus
erythematosus, and rheumatic diseases such as fibrositis in
a mammal, including a human, comprising administering to
said mammal an amount of a coﬁp'ound of the formula I, or a
pharmaceutically acceptable salt thereof, effective in

antagonizing the effect of substance P at its receptor site.

The present invention also relates to a pharmaceutical
composition for treating or preventing a disorder in a
mammal, including a human, the treatment or prevention of
which is effected or facilitated by a decrease in substance
P mediateg_ neurotransmission, comprising an amount o_f a
compound of the formula I, or a pharmaceutically acceptable
salt thereof, effective in antagonizing the effect of
substance P at its receptor site, and a pharmaceutically
acceptable cérrier. S

| The present invention also relates to a method of

"tre'ating or preventing a disorder in mammal, including a

human, the treatment or prevention of which is effected or
facilitated by a decrease in substance P mediated
neurotransmission, comprising a_dministering to said mammal
an amount' of a compound of the form;la' I, or a



Oferr]

hydr oxy(

(derr]-
al kyl ;

&%erl]ro]o- %err] ) al kyl - G- NH-( C[ errl-Cerr]) alkyl, PCT/US92/03571

rr])al kyl, [err]

C[err])alkoxy(C[err] Clerr])al kyl, -NECH and -NHC- ((ferr]-Cerr])

and

-17-
compounds of the formula I are the tritium and C“'

isotopes thereof.

Detailed Description of the Invention
The compounds of the formula I may be prepared as

described in the following reaction schemes and discussion.
Unless otherwise indicated, R', R}, R, R, R’, RS, R, R}, P’
R, RMY, R?, R®, X, Z, Q, ¥, m, n, o, p, 4, X, ¥, and z in
the reaction schemes and discussion that follow are defined
as above. ' '

/
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Ois a g e formula (CH err err err err err i
Rl larr] QWQF}PR{(}B@Q sel ect ed(f rE)m fLZyI[ t]hl Eanyl ] Lyrl Lyl[ | ]nggﬁ}y 991203571

bi phenyl and phenyl optionally substituted with

-19-
Scheme 2
x3
' H X2
CHp N N\
’ —— xl
",—"Rs ) __R6
X111 . X1V
3 . R1° l . 23
RM-(CH,) L’ |
%2 X2
Q/ 1 G/ xl .
I
Q’V”"“?{” | (@ =VIl, mn = 0
[
NI



one, or t |t uents—independentTy sel ected fromhalo, (J T
al kyl opwtaﬁyaﬁéhsubst It t one to 5 three fl uoﬁ@%@d’#ﬁg})

S tei. . hR 'ia%t;ﬁ] . :
(C[er_r] -Clerr]) alko paybstituted with fromone to three
fluorine atoms-,.carbox ‘ ‘ e ar bonyl and ((err]-Cerr])
al koxy-carbonyl; R err] rom (Clerr]-Clerr]) branched al kyl .

(C[garr-]-C[err]) branched al kenyl. (Cerr]-€®+#r]) cycloal kyl. and the
radi cal s naned ' '
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Compounds of the 'fo;:mula I may be prepared by the
methods illustrated in schemes 1 and 2.

Referring to scheme 1, compounds of the formula X may
be subjéctedi‘- to hydrolytic removal of the methoxybenzyl
group using a strong mineral acid such as hydrochloric,
hydrobromic or hydroiodic acid, at a temperature from about
room temperatﬁre to about the reflux temperature of the
acid. Preferably, the reaction is conducted in hydrobromic
acid at the reflux temperature. This reaction, which yields
the corresponding compounds of formula XI, is usually

" carried out for a period of about 2 hours.

For those compounds of the formula X wherein Q is a
group of the formula VII or VIII, it is preferable to rexﬁove
the methoxybenzyl group by treating them with hydrogen in
the presence of a metal containing catalyst such as platinum
or palladium. Generally, this reaction is conducted in a
reaction inert solvent such as acetic acid or a lower
alcohol, at a temperature from about 0°C to about 50°C.
(These compounds may also, alternatively, be treated with a
dissolving metal such as lithium or sodium in ammonia at a
temperature from about =-30°C to about -78°C, or with a
formate salt_ in the presence of palladium or with
cyclohexane in the presence of palladium).  Preferably, such
compounds are treated _with hydrogen in the presence of
palladium on carbon in a mixture of methanol/ethanol in
water or methanol/ethanol containing hydrochloric acid at a
tem’peratu];e of about 25°C. ' -

The re_sulting compounds of the formula XI may be

' converted to the corresponding compounds of the formula I by

reaction with the appropriate compound of the formula XII
(as depicted in scheme 1). This reaction is typically
c_ar'ried out in the presence of a reducing agent such as
sodium cyanoborohydride, sodium triaéetoxyborohydride,
sodium borohydride, hydrogen and a metal catalyst, zinc and
hydrochloric acid, borane dimethylsulfide or formic acid at
a temperature from about -60°C to about 50°C. Suitable
reaction inert solvents for this reaction include lower



in the T—TW?WTT~—‘—E?F—~T§_ rogen or err
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out in a reaction inert solvent such as dichloromethane or
THF, preferably dichloromethane, at a temperature from about
0°C to about 60°C, preferably at about 25°C.

Compounds of the formula XI may also be converted to
the corresponding compounds of the formula I by reacting
them with the appropriate compound of the formula

il 4
C X

wherein L is defined as above or is imidazole, and then
reducing the resulting amide. This reaction is typically

‘carried out in an inert sSolvent such as THF or

dichloromethane at a temperature from about =-20°C to about
60°C, preferably in dichloromethane at about 0°C. Reduction
of the resulting amide is accomplished by treatment with a
reducing agent such as borane dimethylsulfide complex,
lithium aluminum hydride or diisobutylaluminum hydride in an
inert solvent such as ethyl ether or THF. The reaction
temperature may range from about 0°C'tc about the reflux
temperature of the solvent. Preferably, the reduction is
accomplished using borane dimethylsulfide complex in THF at
about 60°E.

When Q is a group of the formula II, the starting '
materials of the formula X may be prepared as described in
United States Patent-Application Serial No. 566,338, filed
July 20, 1990 and a551gned to Pfizer Inc. Thls application
is incorporated herein in its entlrety.

When Q is a group of the formula III, the starting
materials of the formula X may be prepared as described in
United States Patent Application Serial No. 532,525, filed
June 1, 1990 and the PCT patent application claiming



ois tw.or three; pis zero or one; Rerr] is furyl, thienyl, ridyl,

i ndol yl . BYQA240IB31 or phenyl optionally substituted with one 0?8{'4&%592/03571
substituents independ- ently selected fromhalo, ((Jerr]-Clerr] ) alkyl
optionally substituted with fromone to three fluorine atorns. ((err]
-CJerr]) al koxy optionally substituted with.fromone to three fluorine
atons, carboxy, (Cerr] -Cerr]) alkoxy-carbgiyl and benzyl oxycarbo- nyl;
Rlerr] is thienyl, biphenyl or phenyl optionally substituted with one or

two substituentspitdepratRahbY el ehHes bridfurrtd Osol et hnd @bdut Aset is
optionally substituted_w t om one,.to threﬁ:fJ uorine ato

(Cerr]-derr] )tk}ﬁ k%&?f%ﬁ'ggaéﬂn?e§a§pre. is also pre'}%raa%q.e that the

pPH of the reaction mixture be from about 4 to about 5.
' Reduction of the compound of formula XIV yields a
5 componnd of the formula I wherein Q is a group of the
formula VII and m is zero. Suitable reducing agents include
borane dimethylsulfide in THPF, 1lithium aluminum hydride,'
borane in THF and sodium borohydride-titanium (IV) chloride.
Best results are obtained by using borane dimethylsulfide in
10 THF. The reaction may be carried out at temperatures from
about room temperature to about 150°C, and is preferably
carried out at the reflux temperature of the solvent.
The compounds of formula I so formed may be converted
to a compound of the formula I wherein Q is a group of the
15 formula VII and m is other than zero having the same
. stereochemistry by reacting them with the appropriate
coimpound of the formula R!°-(CH,),-L’, wherein L’ is halo, .
mesylate or tosylate and wherein one of the carbon-carbon
single bonds of said (CH,), may optionally be replaced by a
20 carbén—carbon dbuble bond or a carbon-carbon triple bond,
and wherein one of the carbons of said (CH,) o may optionally
be substituted with R''. This reaction is typically carried
out in the presence of a base such as triethylamine or
potassium t-butoxide, in a polar solvent such as methylene
25 .chloride or dichloroethane, and at a temperature from about
room temperature to about 150°C. Preferably, the reaction
is carried out at the reflux temperature in methylene
chloride in the presence of triethylamine.’ )
" The starting materials of the formula XIII may be
30 prepared as described in United States Patent application
Serial No. 619,361, filed November 28 1990 and assigned to
Pfizer Inc . This applicatidn is incorporated herein in its
entirety. |
Scheme 3 illustrates an alternate ~method of making
35 compounds of the formula I wherein Q is a group of the
formula VIII. .
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stituted with fromone to three fluorine atons: each of the two dashed

i nes i NWi93 D081l and the dashed line in fornmula I represerﬂ N%H‘?‘éﬁal
“doubl e bond that nmay optionally exist when Qis a group of the formula I
Xis (CHerr])g wherein g i's an integer from1l to 6, and wherein any one of
t he carbon-carbon single bonds in said (CHerr])[err] may optionally be
repl aced by a carbon-carbon doubl e bond, amg-wherein any one of the carbon
atons of said (CHerr])[err] my optionally be substituted with Rlerr], and
wher ei n any oge .af ,t me%CﬁahQaddmrDEha&bd:a(l()TH[ evshpldyr,] arpplamt somulehyc

Egrzgﬁsiéﬁggﬁ Emhégﬁﬁ%b lg%I%E?ﬁgL?%f[er++w yg%%?lo%a%ﬁglgggrépggggghgg
reaction is run at a temperature from about room temperature
to about 150°C for about 0.5 to about 24 hours. Preferably,

5 the reaction is conducted in ethanol at room temperature for
about 3 to about 24 hours. '

The compounds of the formula I prepared by the
foregoing procedure may be converted into compounds that are
identical but for the fact that m is not equal to zero using

10 the procedufe deséribed above for preparing compounds of the
formula I wherein Q is a group of the formula VII and m is
not equal to zero. '

The starting materials of the formula XV may be
prepared as described in United States Patent application

15 Serial No. 590,423, filed September 28, 1990 and assigned to
Pfizer Inc. This application is incorporated herein in its
entirety. ' _ .

Compounds of Formula I wherein Q is a group of the

formula II and there is a double bond between Q and the

20 adjacent nitrogen .are prepared as shown Dbelow by
condensation of Q=0 (Q of formula II) with the appropriate
benzylamine. The condensation is typically carried out in

a nonhydroxylic solvent such as benzene, toluene or THF

using an acid such as methanesulfonic acid or p-

25 toluenesulfbnic acid at a temperature from about 20°C to the

reflux temperature of the solvent. Preferably, the reaction
is carried out using camphorsulfonic acid in toluene at

reflux.
30
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35 aQa=11> |  (Q=ID

"l




_ Clerr]) cycloal kyl wherein one of the
carbon atons may opti ced by nitrogen, oxygen or sulfur; aryl
sel ected from bi phenyl, phenyl, indanyl an29naphthy: heteroaryl selected
fromthienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, .

i soxazol yl, triazoThpset sompoyinds afd the ferpulaypewhicly] are] atseragidic

al kyl, benzhyggyhagggebe WoRELLNREALY OhrBakypARNyIANh A SA0BYE of
groups and the p gny?er'mi%%q'é's. of _ sai b'enzyii?ﬁp'iﬁgﬁyl ;YC['err%}-C[el?arq’iS a?kyl
and benzhydr yforangpeaseFatecvitbhsvaninug Rharmasrledlrdldysagseptabhes
i ndependent | yogek 8a5cdekhap1d ®f Hidh saldsLlicdderthe abkkyionétanabty

substituted with - _ : .
5 aikaline-earth metal salts and particularly, the sodium and

potassium salts. ‘These salts are all prepared by

by a car - C qn double bond or a carbon-carbon triple bon ne
of the c@gg%?{aéé) ne %isg%&q{g 9\5;;1;0&{ err] may optionally beq)sqgg“g?%ﬁﬁ
with Rlerr]; Rerr] i ected fromhydrogen. (Cerr]-Cerr])
strai ght or. branched am Il EB

conventional techniques. The chemical bases which are used
as reagents to prepare the pharmaceutically acceptable base
salts of this invention are those which form non-toxic base
10 salts with the acidic lcompounds of formula I. Such non-
‘toxic base salts include those derived from such
pharmacologically acceptable cations as sodium, potassium
calcium and magnesium; etc. These salts can easily be
prepared by treating the co_rrésporiding acidic compounds with
15 an aqueous solution containing the desired pharmacologically
. acceptable cations, and then evaporating the resulting
solution to dryness, preferably under reduced pressure.
Alternatively, they' may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired
20 a_lkali. metal alkoxide together, and then evaporating the
resulting solution to dryness in the same manner as before.
In either case, stoichiometric quantities of reagents are
preferably employed in order to ensure completeness of
reaction and maximum yields of the desired final product.
25 The compounds of formula I and their pharmaceutically
acceptable salts exhibit substance P receptor-binding
activity and therefore are of value in the treatment and
prevention .of a wide variety of clinical conditions the
treatment or prevention of which are effected or facilitated
- 30 by a decrease in substance P mediated ngurotransmission.
Such conditions include inflammatory diseases (e.g.,
arthritis, psoriasis, asthma and inflammatory bowel
~ disease), anxiety, depression or dysthymic diéorders,
 colitis, psychésis, pain, gastroesophageal reflux disease,
35 allergies such as eczema and rhinitis, chronic obstructive
| airways disease, hypersensitivity disorders such as poison
ivy, vasospastic diseases such as angina, migraine and



fromone to three mrr] Clerr]) al koxy option

substltuwgfmﬁfrorm Jehuorlne atons, ani no, U5¥2/°357l
hydroxy- ([ err] - C[err rr] C[err])alkoxy-(C[err]-C[err])aIkyI,
(err]-Cerr])-al kyl : [err]
(Jerr]-Cerr]) alkyl C[err]) al kyl -0 C
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carriers or diluents by either of the three routes
previously indicated, and such administration may be carried
out in single or multiple doses. More particularly, the
novel therapeutic agents of this invention can be
administered in a wide variety of different dosage forms,
i.e., they may be combined with various pharmaceutically
acceptable inert carriers in the form of tablets, capsules,
lozengés, troches, hard candies , powders, sprays, creanms,
salves, suppositories, jellies, gels, pastes, lotions,
ointments, aqueous suspensions, injectable solutions,
elixirs, syrups, and the like. '_ Such carriers include solid
dilue_nts or fillers, sterile aqueous media and various

non-toxic organic solvents, etc. Moreover, oral
pharmaceutical compositions can be suitably sweetened and/or
flavored. In general, the therapeutically-effective

compounds of this invention are present in such dosage forms
at concentration levels ranging from about 5.0% to about 70%
by weight. _ '

For oral administration, tablets containing various
excipients such as microcrystalline cellulose, sodium
citrate, calcium carbonate, dicalcium phosphate and glycine
may be einployed along with various disintegrants such as
starch (and preferably corn, potato or tapioca starch),
alginic acid and certain complex silicates, together with
granulation binders 1like polyvinylpyrrolidone, sucrose,
gelat:.n and acacia. Additionally, lubricating agents such
as magness.um stearate, sodium lauryl sulfate and talc are
often very useful for tabletting purposes. Solid
compositions of a similar type may also be employed as
fillers in gelatin capsules; preferred materials in this
connection also include lactose or milk sﬁgar as well as
high molecular weight polyethylene glycols. When agqueous
suspensions and/or elixirs are desired for oral
administration, the active ingredient may be combined with
various sweetening or flavoring agents, coloring matter or
dyes, and, if so desired, emulsifying and/or suspending
agents as well, together with such diluents as water,
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of an ice-cold 50 mM 'f_ris (i.e., trimethamine which is
2-amino-z-hydrokymethyl—l,3-propanediol) hydrochloride
buffer having a pH of 7.7. The homogenate is centrifuged at
30,000 x G for a period of 20 minutes. The pellet is
resuspended in 50 volumes of Tris buffer, rehomogenized and
then recentrifuged at 30,060 X G for another twenty- minute
period. . The pellet is then resuspended in 40 volumes of
ice-cold 50 mM Tris buffer (pH 7.7) containing 2 mM of
calcium chloride, 2 mM of magnesium chloride, 40 g/ml of
bacitracin, 4ug/ml of leupeptin, 2ug of chymostatin and 200
g/ml of bovine serum albumin. This step completes the
production of the tissue preparation.

The radioligand binding procedure is then carried out
in the following manner, viz., by initiating the reaction
via the addition of 100 gl of the test compound made up to
a concentration of 1 uM, followed by the addition of
100 ul of radiocactive 1ligand made up to- a final
concentration 0.5 mM and then finally by the addition of 800
#l of the tissue preparation produced as described above.
The final volume is thus 1.0 ml, and the reaction mixture is
next vortexed and incubated at room temperature (ca. 20°C)
for a period of 20 minutes. The tubes are then filtered
using a cell harvester, and the glass fiber filters (Whatman
GF/B) are washed four times with S0 mM of Tris buffer (pH
7.7), with the filters héving previously been presoaked for
a period of two hours priof to the filtering procedure.
Radioactiv%ty is then determined in a Beta counter at 53%
counting efficiency, and the IC,, values are calculated by
using standard statistical methods. . _

The anti-psychotic activity of the compounds of the
present invention as neuroleptic agents for the control of
various psychotic disorders may be determined by a study of
their ability to suppress subétance P-induced or substance
P agonist induced hypermotility in guinea pigs. Such a
study may be carried out by first dosing the guinea pigs
with a control compound or with an appropriate téét‘compound
of the present invention, then ihjecting’the guinea pigs with



and, Meret@gﬁ 3{/|the phenyl nvoieties of sai d benzhydryl maygﬁg U%d}%isy”be

replaced thienyl, furyl or Rerr] is hydrogen,

(err] -Cerr])al kyl; or R[err] and R[err]. together with the carbon to
whi ch they are attached forma saturated carbocyclic ring having from3 to
7 carbon atons wherein one of said carbon atons nmay optionally be repl aced
by oxygen, nitrogen or sulfur; R err] and RB&mr] are each independently

sel ected from hydrogen, hydroxy han an1no oxo ([err] ) n|trIe
hydroxy-(Cerr]- : ‘ - ¥
(derr] -Cerrphah

<€[[2¥H)%'[Z??]y al 'kyl-o - “"d'¥°tg°med (f%”] g“ p]e)d "t

nitrogen inlet were added 500 mg (1.71 mmol) 2-
5 dlphenylmethyl-l-azabicyclo[2.2.2]pctan-3-amine (prepared
according to the method of Warawa, et al., J. Med. Chem.,
17, 497 (1974)), 8.5 mL methanol, 383 mg (2.23 mmol) 2-
- (difluoromethoxy)-benzaldehyde, and 216 mg (3.42 mmol)
sodium cyancborochydride. The reaction was stirred at room
10 temperature for 30 hours, partitioned between ethyl acetate
and water. The orgahic laYer.was separated, washed with
brine, dried over sodium sulfate, and evaporated. To remove
the last traces of unreacted amine, the mixture was treated'
~with sodium triacetoxyborochydride in acetic acid at room
15 temperature for 16 hours, then worked up with aqueous sodium
hydroxide and methylene chloride. The residue was
crystallized from isopropanol to afford a white solid, m.p.
144-147°C, 206 mg (27%). _
'H NMR (§, CDCl;): " 1.27 (m, 1H), 1.4-1.8 (m, 2H), 1.90
20 (m, 1H), 2.05 (m, 1H), 2.63 (m, 1H), 2.78 (m, 2H), 2.88 (m,
1H), 3.19 (m, 1H), 3.45 (AB,, J,3=13.5, A»=105.5, 2H), 3.72
(dd, J=8, 12, 1H), 4.43 (4, J=12, 1H), 6.31 (t, J=74 (H-F),
1H), 6.55 and 7.0-7.4 (m, 14H). |
Be-NMR (CDCl;): 20.0, 24.9, 25.4, 42;0,'45.8, 49.4,
25 49.5, 55.0, 61.8, 116;3, 119.0, 125.4, 126.0, 126.5, 127.5,
127.8, 127.9, 128.0, 128.4, 128.5, 128.6, 129.1, 129.2,
- 130.0, 131.6, 143.2, 145.2, 149.3.
| " IR (cm’l, neat): 2940 (C-H), 1599 (C=C).
MS (%): 449 (<1, parent+l), 291 (51), 281 (100), 84
30 (66), 49 (69). - '
Anal. Calc’d for Cy,H3F.N,0: C 74.98, H 6.74, N 6.25.
Found: C 74.72, H 6.70, N 6.23.. '

35
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[err] err err]) alkyl-G, ((err]-Clerr]) alkyl-G (Cerr

al kyl - Q%giaétdi cal s set forth in the definition-of R[errf’c]fﬂl%? ?:lg'@
NHCR[err], NHCH err] Rlerr], NHSOJ err]Rerr] or one of the radicals set
forth in any of the definitions of Rerr], Rerr] and Rerr] Rerr] is

oximno ([err]
t hedefinitions

NOH) or one of the radicals set forth in any of
of Rlerr], Rerr] and Rerrlksz7and Rerr] is

(derr]-derr])al kyl, hydrogen phenyl (Jerr]-Cerr])al kyl or phenyl :
opti-onal Iy substi tutaed WS (B2 ipReaivila3al fyl(2 . and vt hfllervethory) =

that (a) when
nor Rlerr] can
ring with R er

1S Lrrl]. i.s absent n R[err] Rlerr], Rerr]
M%%ich it is attached a

r], (Ondeen & indtxrogenupatimospheter mnaaVIridqndQ[hmrqomnalas_k

Rl err] Cannotbglea.tetaﬁﬁgged 112 mg (0.63 mmol) of (25, 3S)-3-amino-2-

5
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15

20

phenylp:.perldlne, 155 mg (0.76 . mmol) . of the aldehyde
prepared in step A above and ca. 2 mL of acetic acid, and
the solution was stirred at room temperature for 1 hour. To
the system were added 294 mg (1.39 mmol) of sodium
triacetoxyborochydride in portions, and the mnmixture was
stirred at room temperature overnight. The mixture was
concentrated with a rotary evaporator and partitioned
between 1M aqueous sodium hydroxide (NaCH) and methylene
chloride (CH,Cl,). The layers were separated, and the
aqueous phase was extracted with three portions of CH,Cl,.
The combined organic fractions were extracted with three
portions of 2N aqueous HCl, the extracts were made basic
with 2N aqueous NaOH, and the mixture was extracted with
four portions of CH,Cl,. These CH,Cl, extracts were dried
(Na,s0,) and concentrated. The resulting oil was dissolved
in ca. 2 mL ethyl acetate and treated with ether saturated
with hydrogen chloride (HCl). The resulting white solid ('7_3

‘mg, m.p.' > 275°C) was collected. This material was

- 25

converted to its free base by partitioning between 1N
aqueous NaOH and CH,Cl,. Th_e free base (58 mg) was purified
by flash column chromatography eluting with chloroform
(CHC1;) followed by 1:19 methanol/CHCl; to obtain 32 mg of .

0il.. Copversion of the free base to the corresponding

30

35

hydrochloride salt as described above afforded 17 mg of the
title compound, m.p. > 275°C. _

'H NMR (free base, CDCl;) § 1.44 (m, 1H), 1.63 (m, 1H),
1.88 (m, 1H), 2.1 (m, 1H), 2.80 (m, 2H), 3.26 (m, 1H), 3.38
(4, 1H, J=15), 3.66 (d, 1H, J=15), 3.88 (s, 1H), 4.08 (m,
2H), 6.68 (d, 1H, J=6), 6.90 (m, 1H), 6.98 (4, 1H, J=6),
7.16 (m, 1H), 7.26 (m, SH). |

HRMS Calc’d for CuH,F:N,0, (parent + 1): 365.1835,
Found: 365. 1980. '
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to the sane carbon atom (d) when R err] and R err] are attached to the
sane car wo 93v@0331t hen .et her each of Rlerr] "and R err] is i ncRpBUSIIG3E71
sel ected from hydrogen, fluoro, (Cerr]-Cerr]) alkyl _
hydroxy-((err]-Cerr] alkyl and (Cerr]-Clerr])alakxy-(Cerr]- :
Clerr]alkyl, or Rerr] and Rerr], together with the carbon to which they
are attached, forma ((err]-Cerr]) satur__aatge_d carbocyclic ring that forns
a spiro conpound with the nitrogen-containi'ng ring to which they are

attached, (e) the nigr n r reul C be,dggbl g bopded 3 b
and the substituted éﬁ%l(%@%{?g %%%h@% n:?)%) at égﬁeé,a'(??gmggtr?q(j iO;}s'h:’a80
group of the fé6@dul aBY|I I=8nd 9 i s7268nddei tHEr FF3)r] 1O-4R[ €3] 1H}. Mass

5- hydroxy- (C[ eg Lég.gﬁ,r,]nggl: Kybagr éag_.gﬁ.ﬁr)r_] -Cferr]al koxy(C[err]-
Cerr])alkyl. then the ot her of ] and Rlerr] is either
5-(Jerr]-Cerr])alRyl of28 rmetheXxvoS~ RO
VII and q i$ 2amifR8R286l i

4- hyd - - . . '

4 (Gerr]-Gerr])al BBa5EC @ cpifEegen, memagRhensipn)? FeHndcPohten flask

were placed 525 mg (2.4 mmol) of 2-methoxy-5-
trifluoromethoxybenzaldehyde, 350 mg (2.0 mmol) of (2S, 3S)-
3-amino-2-phenylpiperidine and 5 mL of acetic acid. The
10 reaction mixture was stirred at room temperature for 3 days
and concentrated with a rotary evaporator. The residue was
partitioned between 1N aqueous sodium hydroxide and
chloroform (CHCl;) and the mixture was ex_tracted with three
portions of chloroform. The combined chloroform extracts
15 were extracted with. three portions of 1N aqueous
"~ hydrochloric acid. The combined HCl extracts were made
basic with concentrated agqueous s.odium hydroxide and
extracted with four portions of chloroform. The cl;l_loroform
extracts were dried (Na,SO,) and concentrated with a rotary
20 evaporator to obtain 760 mg of an oil. The o0il was
dissolved in ethyll acetate, and ether saturated with.
hydrogen chloride (HCl) was added to the solution. The
resulting white solid was collected by suction filtration
and washed with ether to obtain 600 nmg of the title
25 compound, nm.p. > 250°C. _
'H NMR (free base, CDCl,) § 1.36 (s, 1H), 1.54 (m, 1H),
1.86 (m, 1%), 2.06 (m, 1H), 2.76 (m, 2H), 3.22 (m, 1H), 3.32
(d, 1H, J=15), 3.48 (s, 3H), 3.58 (d, 1H, J=15), 3.85 (4,
1H, J=3), 6.57 (d, 1H, J=9), 6.80 (d, 1H, J=3), 6.92 (d&d,
30 1H, J=3, 9), 7.22 (m, 5H). | '
HRMS Calc’d for C,H,F,N,0,: 380.1711. Found: 380.1704.
-Anal. Calc’d for CuHyF;N,0,°2HC1%0.2K,0: C 52.57, H
5.60, N 6.13. Found: C 52.58, H 5.40, N 5.97.

a2 gh
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- EXAMPLE 6
25,38} -2-Phenyl-3-(2-trifluoromethoxybenzyl amino-'
1erdnehdroch oride salt

Under a nitrogen atmosphere in a round-bottom flask
were placed 3.0 mL (23 mmol) of trifluoromethoxybenzene and
25 mL of benz'ene. ‘The system was cooled in ice/acetone
bath, and 4.1 mL (45 mmol) of a,a-dichloromethylmethyl ether
was added to the stirring solution. To the system was added
6.13 g (46 mmol) of aluminum chloride (AlCl,;) in pbrtions.
After this addition was complete, the reaction mixture was
allowed to warm gradually to room temperature and stirred at
room temperature overnight. The reaction mixture was poured
slowly into water and extracted with three. portions of
dichloromethane. The combined organic fractions were washed

~with water, dried (Na,SO,) and concentrated with a rotary

evaporator to obtain 3.7 g of oil. This material,
containing a mixture of 4 - and 2=
trifluoromethoxybenzaldehyde, was subjected to flash column
chromatography (160 g of silica gel) using 1:49 ethyl
acetate/hexanes as the eluant to obtain 500 mg of material

~enriched in 2-trifluoromethoxy-benzaldehyde.

~Under a nitrogen atmosphere in a round-bottom flask
were placed 155 mg (0.88 mmol) of (25,3S)-3-amino-2-
phenylpiperidine, the aldehyde obtained above and 2 mL of
acetic acid. To the system were added 370 mg (1.8 mmol) of
sodium triacetoxyborohydride and the mixture was stirred at
room tempgrature overnight. The mixture was concentrated

‘and the residue was partitioned between 1N aquebus sodium

hydroxide- and dichloromethane and extracted with three
portions of dichloromethane. The combined organic fractions
were extracted with three portions of 1N HCl. The acid
extracts were made basic with 1N agueous NaOH and extracted
with three portions of dichloromethane. The dichloromethane
eXtré..cts were dried and concentrated to afford 190 mg of
0il, which was subjected to flash column chromatography (5
g of silica gel) using 1:9 methanol/chloroform as the eluant
to obtain 95 mg of the free base of the title compound. The



ment i oned base compounds ofpf ki iR KERARQRAT € t hose which form non- toxic

aci d addiwiO9s/0e331s, i.e., g pharnacol ogi cal | y PETLE$IZHDBSET1
ani ons, such as the hydrochl E 'IEM Etl om de, hydroi odide, nitrate,

sulfate bi sul f at e, phosphat ate, ‘acetate, lactate, citrate,
acid citrate, tartrate, bitartrate, succinate, naleate, fumarate, glu-
conate, saccharate. benzoate, nethanesulfongse, ethanesullonate,
benzenesul fonate, p-tol uenesul fonate and panoate [i.

1.1[err]-nethyl ene-gi s- (4 ! ;
used herein, unless othe

i odo. The ternihd hg

i ncl udes saturated maaowi:gat cbﬁﬁbﬁﬁar has b&@p‘é&éd hﬁ’t"i‘&néﬁrﬁé’t wimbiﬁﬂc{slsd
or cyclic noi e}:hes (c):Eamgagtr;tx)mldnatolfonsﬁ tar}negleeOf 4 by replacing 2-methoxy-5-
5 trifluoromethoxybenzaldehyde . with '2-hydroxy—5-
trifluoromethoxybenzaldehyde.
'H NMR (free base, CDCl,) & 1.60 (m, 3H), 2.04 (m, 1H),
'2.76 (m, 1H), 2.88 (m, 1H), 3.18 (m, 1H), 3.42 (s, 2H), 3.90
(m, 1H), 6.52 (m, 1H), 6.64 (d, 1H, J=9), 6.89 (m, 1H), 7.30
10 (m, SH).
HRMS calc’d for Cy H, F;N,0,: 366.1545. Found: 366.1562.
Anal. calc’d for C,H,F;N,0,2HC1®1/3H,0: C, 51.25; H,
4.90; N, 6.29. Found: €, 51.30; H, 4.75; N, 6.22.

15 (2S,38)-3-(5-Chloro-2-72.2.2-trifluorocethoxylbenzyl)-

amino-2-phenylpiperidine Hydrochloride
A. 5-Chloro=-2-(2,2,2~-trifluorcethoxy)benzaldehyde
Under a nitroger_i' atmosphere, in a round-bottom flask
were placed 880 mg (22 mmol) of 60% sodium hydride (NaH) and
20 12 ml of N,N-dimethylformamide. To the system were added
' 2.9 ml (4 g, 40 mmol) of 2,2,2-trifluorocethancl via syringe
over a period of 15 m_'i'nutes and the mixture was stirred at
room temperature for 20 minutes. To the system were added
1.72 g (10 mmol) of 2,5-dichlorobenzonitrile, and the
25 mixture was heated at 90°c for three days. The mixture was
cooled to room temperature, poured into 50 ml of 2M agqueous
HCl and extracted with three portJ.ons of ether. .'I‘he
combined organic fractions were dried (Na,SOy) and
concentrated to afford 2.5 g of a solid. The crude material
30 was purified by flash column chromatography using 1:49 ethyl
acet_ate/hexanes as the eluant to obtain 1.4 g of S-chloro-2-
(2,2,2-trifluoroethoxy)benzonitrile as a white solid.
M.p. 61-62°C. | |
Under a nitrogen a‘tmosphere, in a round-bottom flask
35 equipped with a reflux condenser were placed 400 mg (1.7
mmol) of the above nitrile and 10 ml of formic acid. To the
system were added ca. 500 mg of Raney nickel and the



Preferre ds are those of the fornula (1) wherein (a)

of the f HMBW wherein o is two or three and each of R[errﬁ%lléfﬁ%égﬁ)

i s phenyl or substituted phenyl, (b) Qis a group of the fornula |11,

Rlerr] is hydrogen and Rl err] is phenyl or substituted phenyl, (C. le a
group of the formula IV wherein | is one or two and each of R[err] and
Rlerr] is phenyl or substituted phenyl, (45 is a group of the fornula V
wherein n is zero or one and each of R[err] andHﬁI}[err] i s phenyl or

substi t ut ed phenyl Anad). Gatchdgfenp Col,ifhl,0RHGl 0 € HAePdinHp Ss 487e Mnd

each of Rlerr]g @‘{rldar@ pgngngh Oﬁ Sgb%t—,ltlll;te% ngenyl (f) Qis a

group of the forrrula wher ei n WO, ‘ee ‘or four, mis zero and
Rierr] is phenyl orfh&ub&iftde eE°EH@H9Fis (ﬁf @’F%‘“&l%ﬁ odP#3 t RBAf o frulwere
VITI wherei n 1:* a?zQ-:fd) i aSmaﬁharorslma,arz té théeprotelifive, desicyikRIPO BNd

Rlerr] is ubstlt edp enyl . h errl Is 54-1riflyoromet hoxy,

Xerr] is 3%’6 ﬁd €x3 | - net Xxy Py a%1ng 2-t#|"f’?8gr%r?e’fﬁox9

and tr:Lfluoromethoxybenzaldehyde with the appropriate aldehyde.
Reaction sequences for the preparation of the requisite
aldehydes are set forth in Table 1 below.
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each of X[yg, P X[err] I's hydrogen, (i) Xerr] is

2(2,2,2-tri Iuoroe hoxy) and each of X[err] and Xlerr] is hydrE@ﬁ%USWﬂ@P5Z?
is a group of the fornmula wherein Xerr] is &Ftrflfuoronethoxy. 2-nethoxy
or 2-(2,2,2-trifluoroethoxy). X err] is 5-halo. 5-((err]-Cerr]) alkyl or
5-(Cerr]-Cerr]) alkoxy optional Iy substltuted with fromone to three
fluorine ato 5. rrl 1S syubstituted c bt ted phenyl, (1) Qis
a group of t fe form Llar¢ egch |ndependently

[ , K[ eRr] is

re¢t-Adxy), and Xerr] is
afkoxy optional ly

My 3t hose having the

5-hal 0, 5-(d]|
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formul a
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5-dimethylamino-2-(2,2,2-trifluoro-
| 2-difluoromethoxy-5-methylphenyl

2-difluoromethggy-5-nitropheny1
ethoxy)phenyl

s-acetamido-2-(2,2,2-trifluoro-~
5-chloro-2-difluoromethoxyphenyl

ethoxy) phenyl
2~difluoromethoxy-5-ethylphenyl

2-difluoromethoxy-5-isopro
2-trifluoromethoxyphenyl
2-methoxy-5-trifluorometh
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[err] Hierr]

phenyl optionally substituted with a

(C[érr]-CNOP3INNOIBIkyl , X[err] is OCF[ N!
(Cerr]-Cerr]) alkyl, (C[err]-C[efr])'a OXY,

r], and Y 15p2/03571
ected from

wherein n is an |ntegeTm§mﬁa1ESB%miﬂ rrj drogen or
[
fluorine and chlorine, (n)

t hose of the fornul a

10

- 15

20

25

30

35

-49-
Anal. calc’d for CuH,F.N,092HC1®1/3H,0: C, 56.92; H,
6.56; N, 5.77. Found: C, 56.99; H, 6.41; N, 6.03.
EXAMPLE 12
25,38)=3-[5-Isopropyl-2-(2,2,2-trifluoroethox
benzyllamino-2-phenylpiperidine h drochlo ide
. M.P. > 280°C.
!4 NMR (free base; CDCl1l;) § 1.12 (m, 6H), 1.4 (m, lH),
1.62 (m, 1H), 1.82 (m, 1H), 2.08 (m, 1H), 2.76 (m, 3H), 3.22
(m, 1H), 3.30 (4, 1H, J=15), 3.38 (d, 1H, J=15), 3.82 (d,
14, J=3), 4.02 (m, 2H), 6.56 (4, 1H, J=10), 6.78 (d, 1H,
J=3), 6.94 (m, 1H), 7.24 (m, 5H). |
HRMS calc’d for C,H,F,N,0 (M+1l): 407.2303. Found:
407.2287. .
Anal. calc’d for CyH,F,N,0°2HCl®1/2H,0: C, 56,55, H,
6.60; N, 5.70. Found: C, S56.17: H, 6.39; N, 5.77. '
' EXAMPLE 13
(zs,58)-3-[5-Dimethx;aminb—2-(2,2,2-trif1uoroetho;x)-

"benzyllamino-2-phenylpiperidine hydrochloride.

M.P. 250-252°C.

.‘H ﬁMR ifree base; CDCl,;) é 1.40 (m, 1H), 1.60 (m, 1H),
1.86 (m, 1H), 2.10 (m, 1H), 2.82 (m, 8H), 3.22 (m, 1H), 3.34
(d, 1H, J=15), 3.58 (d, 1H, J=15), 3.88 (d, 1H, J=3), 4.00
(m, 2H), 6.42 (4, 1H, J=3), 6.50 (m, 1H), 6.64 (d, 1H,
J=10), 7.30 (m, S5H). .

HRMS calc’d for C,H,F:;N,0: 407.2178. Found: 407.2179.
- EXAMPLE 14
(25.3S)-3-(2-Difluoromethoxy-5-N,N-dimethylamino=-

benzyl)amino-2-phenylpiperidine hxdrochloride“

M.P.. 243-245°C (dec) .
.!H NMR (free base; CDCl;) § 1.44 (m, 1H), 1.72 (m, 2H),
2.10 (m, 1H), 2.84 (m, 8H), 3.21 (m, 1H), 3.28 (4, 1H,
J=15), 3.55 (d, 1H, J=15), 3.88 (4, -1H, J=3), 6.08 (t, 1H,
J=72), 6.36 (d, 1H, J=3), 6.46 (dd, 1H, J=3,9), 6.86 (d, 1H,
J=9), 7.28 (m, SH). |
HRMS calc’d for C,H,F,N;0: 375.2122. Found: 375.2138.
Anal. calc’d for C,H,F,N,083HCle1l/2H,0: C, 51.07; H,
6.44; N, 8.51. Found: C, 50.71; H, 6.08; N, 8.28.
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t hose having the fornul

10

15

rmul-a X [err] wherein nis an integer from2 to 4, X'{err]

[ erijssned AisHeed Keplaéelier 1] - Clerr]) al koxy, anRCHUS9%{
ml]ubst ituent selected from

) al koxy, fluorine and chlorine, (O
-

(d, 1H, J=15), 3.54 (d, 1H, J=15), 3.87 (4, 1H, J=2), 6.15
(t, 1H, J=72), 6.94 (m, 3H), 7.26 (m, SH). .
HRMS calc’d for C,H;, FN,0,: 416.1523. Found: 416.1501.
Anal. calc’d for CyH,FN,0,2HCl®1/3H,0: C, 48.50; H,
4.81; N, 5.65. Found: C, 48.45; H, 4.57; N, 5.66.
. XAMPLE 19
(25,38)~3-(2-Ethoxy-5-trif luéromethogbenzzl) amino-2-
phenylpiperidine hydrochloride
M.P. > 275°C (dec).

'H NMR (free base; CDCl;) & 1.13 (t, 3H, J=6), 1.38 (m,

'1H), 1.70 (m, 2H), 2.06 (m, 1H), 2.74 (m, 2H), 3.22 (m, 1H),

3.30 (4, 1H, J=15), 3.68 (m, 3H), 3.84 (br s, 1H), 6.55 (Q,
14, J=9), 6.79 (br s, 1H), 6.90 (m, 1H), 7.2 (m, S5H).
HRMS calc’d for C,H,F,N,0,: 394.1868. Found: 394.187S5.
Anal. calc’d for C,H,F,N,0,*2HCl: C, 53.97; H, 5.82; N,
6.00. Found: ¢, 53.85; H, 5.79; N, 5.95.
| XAMPLE 20

(2S,38) =3~ (2-le;uo;omethoxx-5-n;trobenle) am1no-—2 -

- phenylpiperidine hydrochloride

20

25

30

35

'H NMR (free base; CDCl;) § 1.50 (m, 1H), 1.66 (m, 1H),
1.98 (m, 2H), 2.82 (m, 2H), 3.28 (m, 1H), 3.42 (d, 1H,
J=15), 3.64 (d, 1H, J=15), 3.95 (d, 1H, J=2), 6.30 (t, 1H,
J=72), 7.08 (d, 1H, J=8), 7.30 (m, SH), 8.04 (m, 2H) .

FAB HRMS calc’d for C,H,F,N,0,(M+1): 378.1629. Found:
378.1597.

- ~ EXAMPLE 21

(28, 38)=3-(2-Dif luordmetho&-s-isogrogzlbenz_xl) amino-2-

hen iperidine hvdrochloride

M.P. 245-247°C (dec).

'H NMR (free base; CDCl,) & 1.19 (2d, 6H, J=7), 1.50 (m,
1H), 1.75 (m, 2H), 2.12 (m, 1H), 2.83 (m, 3H), 3.25 (m, 1H),
3.35 (d, 1H, J=14), 3.60 (d, 1H, J=14), 3.90 (4, 1H, J=3),
6.20 (t, 1H, J=75), 6.90 (m, 2H), 7.00 (m, 1H), 7.30 (m,
SH) . o -

HRMS calc’d for CpH,F,N,0: 374.2170. Found: 374.2207.

Anal. calc’d for CpH,F,N,092HCle1/3H,0: C, 58.28; H,
6.67; N, 6.18. Found: ' C, 58.17; H, 6.52; N, 6.17.



may be optionally substitued with a substit. from

(derr]-Cerr]) alkyl, (Cerr] -Cerr]) aIk and chl orine, (p)
t hose having the forrrula [err] wherein Xferr] is OCF[err] or OCHF2, X[err]
is (Clerr]-Clerr]) al koxy, and one or both_gf{_the phenyl novieties of t he

benzhdryl group nmay be optionally substitut ed with a substituent selected

from(Cferr]- C[err]inaékybuna%%douﬂﬁs&ﬁ wekexplhbuar | n@ega 63%&51 Cof
(q) those wherein X&_eruglsa - #CLI‘I‘ allo roup viﬂre‘%

hydr ogen and Xfhe ¢ pricgugts @Ff‘é o¥ eﬂr] gﬁ?ﬁ eP’ﬁ‘ of

Xerr] is a 2-ethanol, and the mlxture was stirred at room temperature for

90 minutes. ‘To the .system was added ca. 35 mL of 33%

5 sulfuric acid/ethanol. The mixture was poured into 150 mL

of water and extracted with three 100 mL portions of CHCI,.

The combined extracts were_washed with water, dried (Na,S0,)

[err] wherein Xerr] is (Cferr]- Cerr]) k dro en Xerr] is OCF3
or OCHF[ &¥v0]93/e8331one or both of the phenyl mm bBﬁ'ﬂmgﬂméﬁdup

and concentrated. The crude material was purified by column
chromatography (300 g of ‘silica gel) using ethyl acetate
10 followed by 1:99 methanol/ethyl acetate as the eluant to
obtain 5.8 g of cis-s-nitro'-s—(3-_trifluoromethoxyphenyl)-
piperidin-2-one which contained ca. 12% of the corresponding

trans-isomer. This material was purified by a second
_ .chromatography to obtain 4.6 g of the cls-product.
15 B. i

2-one
Under a nitrogen atmosphere, in a three-neck round-
bottom flask equipped with a thermometer and a mechanical
stirrer, were placed this éis-materia'l and a mixture of THF
20 (200 mL), methanol (50 n_xL) and water (5 mL). To this
' stirring solution was added aluminum amalgam (prepared by
washing 4.1 g of aluminum foil strips with ether and dipping |
in 2% aqueous HgCl, for 30-45 seconds and washing with
ether), and the mixture was stirred at room temperature
25 overnight.' The mnixture was filtered through a pad of
diatomaceous earth and the pad washed with THF. The
filtrate was concentrated, dissolved in ethyl acetate and
treated with 30 mL of ether saturated with EHCl.
Concentration afforded 3.7 g of crude cis-5-amino-6-(3-
30 trifluoromethoxyphenyl)piperidin-2-one as a waxy solid, m.'p.
126-130°C.

trifluoromethoxvyphenyl)piperidine hydrochloride
Under a nitrogen atmosphere, in a round-bottom flask
35 were placed 0.38 g (1.4 mmol) of the amine obtained .above,
6 mL of acetic acid and 0.32 g' (1.66 mmol) of 5-t-butyl-2-
methoxybenzaldehyde. The mixture was stirred for 45



OCF3 or 2-CCHF[err] group, X err] is hydrogen and X/ err] is (Cerr]-Cerr])
al kyl , orwe)mnmeln each of Rlerr], Rerr], Rerr], Rerr] ®CI/BS0240B8571 f
present is selected from phenyl optionally substituted with (Cl[err]-Cerr])
calkyl, ((err]-Cferr]) alkoxy, fluorine, chlorine or trifluor- onethoxy,
each of Rerr], Rerr], Rerr], Rerr] and Rerr], if present, is hydrogen,
and mis zero if Qis a group of the formul_ggzVvlil or VIII. The term one or
nore substituents,” as used herein, includeS™fromone to the maxi mum nunber
of substituents possible based on the nﬁ% 1¢f -avai abl e bonding sites.
Preferred conpounds of the fornula | ar ereln R[err] R[errl
Rlerr] and Rlerr] acdsSserid StDi : uoro=-

optional |y SUbﬁb‘th%e‘ﬂz{g%;@Hﬂ{d@e{-i&%éne (C[err] C[err]) al kyl
optionally substrtu W romone {o ree fluorine atons {(] ]:.
-derr]) alkoxy opt F8fatiF1ie FONRHRY YR W??Bﬁ%%eblfoat?ﬁ%‘ée‘ﬁ‘ 8rFﬁE lar

atons, miss0 apdthatsddseribed in Example 25, with the exception that the
nitro substituent of the product of the initial reaction [é-

(3,5-dibromophenyl) —S-nitropiperidin-z-one] was converted to
an amino group by sequential oxidative cleavage (04, Ko*Bu),
oxime formation (H,NOH) and Raney nickel-catalyzed reduction.
10 The final product can be resolved by treatment with '(R)-(—)-
mandelic acid in isopropanol. Two recrystallizations of the
solid isolated from this procedure (isopropanol), followed
by treatment with saturated aqueous sodium bicarbonate
affords the (25,3S)-enantiomer; ([a)]p, (mandelate salt):
15 +4.,11° (MeOH, c=0.51). _
_ 'H NMR (CDCl;) § 1.36 (m, 1H), 1.50 (m, 1H), 1.80 (m,
~~~"H), 2.04 (m, 1H), 2.70 (m, 2H), 3.18 (m, iH), 3.30 (4, 1H,
J=18), 3.57 (s, 3H), 3.66 (4, 1H, J=18), 3.75 (m, 1H), 6.63
(4, 1H, J=9), 6.86 (d, 1H, J=3), 6.97 (dd, 1H, J=6, 9), 7.32
20 (m, 2H), 7.48 (s, 1H). - '
' EXAMPLE 26 _
S§S=385)~3~- 2-D:|. luoromethoxy-5-methylbenzyl)amino=2-"
phenylpiperidine hydrochloride
The title compound was prepared by a procedure similar
25 to that described in '_Example 4.
M.P. >275°C.
'H NMR (free-base, CDCl;) &§ 1.44 (m, 1H), 1.6 (m, 1H),
1.84 (m, 1H), 2.10 (m, 1H), 2.20 (s, 3H), 2.80 (m, 2H), 3.22
~ (m, 1H), 3.34 (d, 1H, J=15), 3.58 (d, 1H, J=15), 3.90 (4,
30 1H, J=3), 6.10 (t, 1H, J=72), 6.84 (m, 2H), 7.26 (m, SH).
HRMS calc’d for C,H,F,N,0: 347.1929 (M+1). Found:
347.1911. | .
Anal. calc’d for CyHyF,N,092HC190.25H,0: C, 56.67; H,
6.30; N, 6.61. Found: C, 56.81; H, 6.16; N, 6.50.
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Specrfrc referred conpounds of the formula | are:
(2S. 39) - 3@ butyl 2- met hoxybenzyl )am no-2- (3-tri fI uorongf:l%“@%{gssy.ﬁl) p
i peridine;

(2S,3S)-3-(2-isopr opoxy S-trifluoromet hoxybenzyl)am no-2- phenyl - pi peridi ne;

(2S, 35) - 3-2- et hoxy-5-tri fl uor onet hoxybenzyl ) am no- 2- phenyl - pi @7 WTITSB%“RC laced
1l

. o® c L M s *



2S, 35) Xy- 5- tr| fl uoro fybenzyl ) - am no- 2- phenyl La nes
2S, 3S) - %3{)@;{3 bufThis S hoxybenzyl ) am no- 2- phen%&%ﬁlﬁﬁu
[ \ f | uor oret hoxyphenyl ) met hyl - 1- 1- azabi cyc |

S,
S1

(di phenyi net hyl ) - N(2
o[ 2. 2. 2] oct an- 3- am ne
S,3S)-3[5-chloro-2-(2.2, 2- tr| fI uor oet hoxy) benzyl ] am no- 2- phenyl pi peri di ne
(2S,35)-3-(5-tert-butyl -2-trifluoronet hxy®@nzyl ) am no- 2- phenyl pi peridi ne:
S.

S,

S,

3S)-3-(2-i Sopr opoxy- 5-trifl uoromehoxbenzyl)am no-2 -2-phenyl pi peri di ne;
35)-3-2 R is thienyl, biphenyl or phenyl optlonally substituted

f 1 uoronet hoxy; £t ionfe L!:S’EO'E%" ¥4h8At 803 RPely dsRect d f
35) - 2- pheng/f' 3[2 2-tri %et hox benQz%{m;?:c;énﬁl nopl per| H?g ° rom
S

(
(
2-
|l o

(2
(
(
di
( -c,o) alkyl optional y su

2
2
I

2

ituted with from one to
three fluorine atoms and (C,-C,) = alkoxy optionally

5 substituted with from one to three fluorine atoms;

' each of the two dashed 11nes in formula I and the
dashed line in formula II represent an optional double bond
that may optionally exist when Q is a group of the formula
II;

10 X is (CH,), wherein q is an integer from 1 to 6, and
wherein any one of the carbon-carbon single bonds in said
(CH,), may optionally be replaced by a carbon-carbon double
bond, and wherein any one of the carbon atoms of said (CH,),

~ may optionally be substituted with R}, and wherein any one of

15 the carbon atoms of said (CH,)  may optlonally be substituted
with R’- :

m is an integer from 0 to 8, and any one of the
carbon-carbon single bonds of (CH,;), may optionally be
replaced by a carbon-carbon double bond or a carbon-carbon

20 triple 'bend, and any one of the cafbon atoms of said (CH,),
may optionally be substituted with R!;

R® is a radical selected from hydrogen, (C,~Cs) straight
or branched alkyl, (C;=C;) cycloalkyl wherein one of the
carbon atoms may optionally be replaced by nitrogen, oxygen

25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and

naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, _

thiazolyl,, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl and quinoiyl ; phenyl (C,~Cq) alkyl,' benzhydryl and
benzyl, wherein each of said aryl and heterocaryl groups and

30 the phenyl moieties of said benzyl, phenyl (C,-C,) alkyl and
benzhydryl may optionally be substituted with one or more
substituents independently selected from halo, nitro, (C,-C)
alkyl optionally substituted with from one to three fluorine
atoms, (C,~C,,) alkoxy optionally substituted with from one to

35 three fluorine atoms, anino, hydroxy-(C,-Cs)alkyl,
(C,-Cg) alkoxy-(C,-C¢) alkyl,

% C L M 0§ *



(2S, 3S).- 2- phenyl - 3- (2- Tr7 T uor onet hoxybenzyl )am nopi peri di ne. Q her
- conpounasO@B/G0B31 f Or PplsRndet BdsBeen Reﬂlaced PCT/US92/03571

3[ N--2- net hoxy-5-trfl uo nm[lmur lm m-am no] - 5, 5-di met hyl-- 2-phenyl pyrrolidin
e; :
3[ N- (2- met hoxy- 5- trifI nzyl ) am no] 4, 5- di met hyl - 2- phenyl pyrrol d
iine; 3-(2-cyclopropyoxy-5-trifluoromethagfenzyl)am no-2-phenyl pi peri di ne:
3- (2-cyl copropyl net hoxy-5-trifl uoromet hoxy enzyl ) am no- 2- phenyl peri di ne;

3(2 di fl uoronet hoxy-5-phengl benzyl ) am no- 2- phenyl pi peri di ne:

3- (5-cycopropyl met hoxy- 2- djf | uor orret hoxybenzyl ) am no- 2- phenyl pi peri di ne;
R is NHCRlz NHCH,R?, NHSO,R”? or one of the radicals set

forth in any of the definitions of R’ R® and R%;
5 R!" is oximino (=NOH) or one of the radicals set forth
in any of the definitions of R®, R*-and R’; and

R? is (C,-C¢)alkyl, hydrogen, phenyl(C,~C¢)alkyl or
phenyl optionally substituted with (C,-C¢)alkyl;

' ‘with the proviso that (a) when m is 0, R is absent,
10 (b) neither R®, R’, R nor R" can form, together with the
carbon to which it is attached, a ring with R’, (c) when Q is
a group of the formula VIII, R® and R’ cannot be attached to
the same carbon atom, (d) when R!® and R’ are attached to the
same carbon atom, then either each of R* and R’ is
15 independently selected from hydrogen, fluoro, (C;-C¢) alkyl,
hydroxy-(C,;-Cs) alkyl and (C;~Ce) alkoxy- (C;-C,) alkyl, or R* and
R’, together with the carbon to which they are attached, form
a (C;-C;) saturated carbocyclic ring that forms a spiro
compound with the nitrogen-containing ring to which they are
20 attached, (e) the nitrogen of formula I can not be double
bonded to both Q and the substituted benzyl group to which
it is attached, (f) when Q is a group of the formula VII and
g is 2 and either R® or R’ is S5-hydroxy-(C;-Cs)alkyl or 5-(C,-
Cs) alkoxy-(C,~Cs)alkyl, then the other of R' and R’ is either
25 5-(C,-Cg)alkyl or hydrogen; (g) when Q is a group of the
formula VII and g is 2, then neither R® nor R’ is 4-hydroxy-
.(C,-CG) alkyl or 4-(C,-C¢)alkoxy-(C,-C¢)alkyl, and (h) wh'en
neither X!, “x nor Xx* ‘is a fluorinated alkoxy group, at least
one of R, R, R, R, R, R and R? is an aryl group
30 substituted with a fluorlnated alkoxy group;

or a pharmaceuticaily acceptable salt thereof.

2. A compound according to claim 1, wherein Q is a
group of the formula II wher_ein o is two or three and each
of R' and RP® is phenyl or substituted phenyl.

35 - 3. A compound according to claim 1 wherein Q is a
group of the formula III, R? is hydrogen and R’ is phenyl or

' (O A




(2- met hoxybenzyl ) am no- 2- ( 3- trl fl uc)rorret hoxyphenyl ) pi peri di ne;

(‘2- met MWO(93/50331i f | uﬂrmﬁs@tﬂﬂ@x i no- 2- (3-trifl uor OmetFTYYS92/0357Pi P

ridine; 2-phenyl-3- (5- f 1 uor onet hxbenzyl ) am nopi peri di ne;

(5-1sopropyl - 2- tr|fI yl') am no- 2- phenyl pi peri di ne;
(5-ethyl-2-trifl uororret oxybenzyl ) am no- 2- phenyl pi peri dne; 3(5-sec

butyl -2-trifluoronmexybenzyl)am no- 2- phen§I39_| peri di ne:

5-di f | uor omet hoxy- 2- net hoxybenzyl ) am no- Z=phenyl pi peri di ne:

(

2-met hoxy- 5-tri &Euorﬂmégﬁﬂééﬂﬁﬁazyé@@g}cggna p&eng&g‘yurnroi A iSirein said
compound is (2S,3S)-1-(5,6-dimethoxyhexyl)-3~(2-methoxy-5-
trifluoromethoxybenzyl)amino-2-phenylpiperidine. _
16. A compound according to claim 1, wherein ‘said
5 compourid is (2s,3s)-2-phenyl-3-(2-trifluoromethoxybenzyl)-
aminopiperidine.

3-
3-
e
3-
3-
2-
3(
3-

17. A compound according to claim 1, wherein said
compound is (2S,38)-3-[5-chloro-2-(2,2,2~-trifluoroethoxy)-
benzyl]amino-2-phenylpiperidine. , '

10 is. A compound according to claim 1, wherein said
compound is  (2s,3S8)-3-(5-t-butyl- 2-tr1f1uoromethoxy-
benzyl)amino-2-phenylpiperidine. :

19. A compound according to claim 1, wherein said

_compound is 3-(5-tert-butyl- z-methoxybenzyl)amz.no-z (3-
15 trifluoromethoxyphenyl)piperidine. : ;
' 20. A compound according to claim 1, wherein said
compound is 3-(2-isopropoxy-5-trif luoromethoxy'benzyl) amino-
2-phenyl)piperidine:

21. A compound according to claim 1, wherein said

20 compound is 3-(2-difluoromethoxy-5-triflucromethoxybenzyl)-~
amino-2-phenylpiperidine. |

22. A compound according to clair_n 1, wherein X! is 5-
trifluoromethoxy, X2 is hydrogen and X is 2-methoxy.

23. A compound according to claim 1 wherein X‘ is 2-

25 trifluoromethoxy and each of X’ and X® is hydrogen.
24. A compound according to claim 1, wherein X! is 2-
(2,2,2-trifluoroethoxy) and each of X and X° is hydrogen.
. 25. A compound accordlng to claim 1 wherein Q is a
group of the formula

30 | |
o

//’/I/R 6

35
wherein X! is 2-trifluoromethoxy, 2-methoxy or 2-(2,2,2-
trifluoroethoxy), X? is S5-halo, 5-(C;=Cs) alkyl, or 5=(C,~C)

A




t hox -tri fI uororret hoxybenzl ) am no- 2- phenyl honopi peri di n
2- benzhyWR/%’ &het hoxybenzyl ) ani nopyrr MGUﬁQZ/msﬂ
2- benzhydryl - 3- (2 rre u onet hoxybenzyl ) am nohonopi peri di ne;
3[25b|s(222tr| nz.ylamnozphenylplperldlne
2- phenyl - 3- (3 trifluoronet hoxybenzyl ) ani nopi peri di ne;
2benzhydryl - 3- (2- net hoxy S5-trifluoronet hoxggenzyl)am nopi peridine; 1.

- (5, 6-di fl uorohexyl)-3-2-netoxy-5-trifluoromet hoxybenzyl)am no-2- phenyl pi pe
ridine; 1 -

1-(6- hydroxyhexyl) 3- (2- et hoxy- 5- trifluoromet hoxyben
ridine;

| ) am no- 2- phehyl pi pe

5 H
o
7

10 : - ﬁ “R®

wherein n is an integer from 2 to 4, X! is OCF, or OCHF,, X?

is (c,-C,)alkoxy, and R® is phenyl optionally substituted with

a substituent selected from (C,-C,)alkyl, (C,~-C,)alkoxy,
15 fluorine and chlorine. | .

29. A compound according to claim 1 having the formula

20

25 . _ N_

30 wherein X! is (c,4c4)alky1 or hydrogen, X? is OCF,; or OCHF,,
and one or both of the phenyl moieties of the benzhydryl
group may be optionally substituted with a substituent
selected from (C,-C,)alkyl, (C,~C,)alkoxy, fluorine and
chlorine.

s 30. A compound according to claim 1 having the formula

* cC’ L M S *



3- phenyl - 4- ( 2- net hox enzyl ) am no- 2- azabi cydo[ 3. 3. 0] oct an
e wo o300t En“ts gﬁefetl}ggggggk xpenzy!) gcr/[ussz/oa]sn

4- benzhydryl - 5- ( 2- et hoMWH"IH IJHHIM’H hoxybenzyeam no- 3-azabi cycl o[ 4. 1. 0]
hept ane: .

4- (2-met hoxy-5-trifl uoronet hoxybenzyl ) am no- 3- phenyl - 2- azabi cycl o[ 4. 4. 0] dec
ane; 2-phenyl - 3-(2-met hoxy-5-trifl uoronethexybenzyl)am noqui nucli di ne;

8- benzhydryl - N- (2- met hoxy-5-trifl uoromet hoxybenzyl)-9-azatricyclo[4.3.1
.O[err]]decaﬁ le_t?igarﬁl%l& J.%al%rldlesorders, disorders related to immune

9- benzt hydr uor gnet hoxybenz 10-azatricycl o[ 4. 41.
[err]]unéecgmq@m or suppression ané thu%:atgc ? isclaa tcaso[ln a -0

9- benzhydryl mwipainet beiﬁ;sr&stlwgf | 491 @i YOENZY | toipblind 18cesp8ihgy o[ 4
4 1.0[err] ] unolecan

8- benzhydr yl Sa@R n’et?&?"%"?ﬁ FPUSF&*FEE%&%&EME%%?& FRghc e iEie o

rr]] decans/a@in@,a pharmaceutically acceptable carrier.

35. A method of treating or preventing a condition
selected from the group consisting of inflammatory diseases
anxiety, colitis, depression or dysthymic disorders,
psychosis, pain, gastroesophageal reflux disease, allergies,

10 chronic obstructive airways disease, hypersensitivity
disorders, vasospastic diseases, fibrosing and collagen
diseases, reflex sympathetic dystrophy, addiction disorders,
stress related somatic disorders, peripheral neuropathy,
neuralgia, neuropathological disorders, disorders related to

15 immune enhancement or suppression and rheumatic diseases in
a mammal, comprising administering to a mammal in need of
such treatment or prevention an amount of a compound
according to claim 1 effective in preventing or treating
such condition. _

20 36. A pharmaceutical compocsition for antagonizing the
effects of substance P in a mammal, comprising a substance
P antagonizing effective amount of a compound according to
claim 1 and a pharmaceutically acceptable carrier.

37. A method of antagonizing the effects of substance

25 P in a mammal, comprising administering to said mammal a
substance P antagonizing effective amount of a compound
according to claim 1. _
38. A pharmaceutical composition for treating or
preventing a conditioh in a mammal, the treatment or
30 prevention of which is effected or facilitated by a decrease
in substance P mediated neurotransmission, comprising an
amount of a compound according to ‘claim 1 effective in
antagonizing the effect of substance P at its receptor site
and a pharmaceutically acceptable carrier.

35 39. A method of treating or preventing a condition in
a mammal, the treatment or prevention of which is effected
or facilitated by a decrease in ‘substance P mediated

* C L M S




5, 6- pent aret hy! ene- 2- benzhydryl - 3- 2- et hox tr|fI uor onet hoxybenzyl)am noq-
ui nucl i di We,93/00331 'ﬂns Sheet Has Been Reﬁaced PCT/US92/03571

5, 6-trimet hyl ene- 2- benzhydryl - 3( 2- net hoxy- HIHI'HI“M | H\at benzyl ) am noqui nu
clidine;

9- benzhydryl - N- ((2- met hoxy- 5- tr|fI uor onmet hoxyphenyl ) met hl') - 3- oxa- 100- azat ri
cyclo[4.4.0.[err]] undecan-3-am ne;

8- benzhydryl - N- ((2- et hoxy 5-trifl uor onet hoxyphenyl )net hyl )-7-azatricycl o[ 4

.4.1.0[err]]undecanz8, anane,r@B€ss for preparing a compound hav1ng the
2. benzhydrydry I-N—(&Z met hoxy-5-trifl uorome hoxp enyl ) ment hly) - 1-azabi cycl o

[3. 2. 2] nonan- 3t@RPHa2

wherein x! is hydrogen, (C;-C,,) alkoxy optionally substituted
10 with from one to three fluorine atoms or (C,-C,) alkyl
bptionally substituted with from one to three fluorine
atoms; |
X? and X* are independently selected from halo,
hydrogen, nitro, (C,-C;,) alkyl optionally substituted with
"15 from one to three fluorine atoms, (C,~-C,,) alkoxy optionally'
'~ substituted with from one. to three fluorine atoms,
- trifluoromethyl, hydroxy, phenyl, cyano, amino, (C=Cg) =

o
20

alkylamino, di-(c,-Cs)alkylamino, -é':-m:— (C,~C¢) alkyl,

o .
25 (c,-cs)alkyl-g:—NH—(C,-C,)alkyl, hydroxy (C,-C,) alkyl, (C,-
o] o

- L ]
C,) alkoxy(C,-C,)alkyl, -NHCH and -NHC-(C,;-Cg)alkyl; and
30 Q is a group of the formula

35

40
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The present invention also relat es to-a corrpound of the formul a wherein

Rerr] twoOf934e033het hoﬂ'yISSheediaSlerlbnlmeﬂl oX, r] is - ] PETAER W3571
Rlerr] is dlfluoronetho C[err])alkyl and R[err] S
trifluoronethoxy, diqu err]-Cerr])alkyl or (Cerr]- C[err])
al koxy. The present |nvent|on also relates to a pharnmaceutical conposition

for treating or preventing a condition selggted fromthe group consisting
of inflammatory di seases (e g., arthritis. psoriasis, asthnma and

inflammatory poueéifi Sﬁassh anx-gaycatlepseseteador feymt huel di eyl ,

colitis, psychosis,_pain ast roesophageal .refl ux_ di sease Ier 1,85, Suc
as eczemn andPYRiAYlysindeivh; CHPRERY LR RReDEY so%*?’s%ﬁ UsE e dted

hyper sensi ti Wriyh diowe d6f S mmmsaﬂtﬁeﬁtsvnnm@mtly dedectagesfsomh

g‘ﬁcﬁ”ggng‘cl M gafone Bne GVIAWT Spefsagirl BupUitutith AP B! SFESES

' 5 three fluorine atoms, (C;-C) alkoxy optionally substituted
with from one to three fluorlne ~ atoms, carboxy,
benzyloxycarbonyl and (C;-C;) alkoxy-carbonyl;

R®? is selected from (C,-C,) branched alkyl, (Cs~Cq)
branched alkenyl, (C}%ﬁ) cycloalkyl, and the radicals named

10 in the definition of R!; _

R? is hydrogen or (c,-?C,) alkyl;

R’ is phenyl, biphenyl, naphthyl, pyridyl, benzhydryl,
thienyl or furyl, and R’ may optionally be substituted with
from one to three substituents independently selected from

15 halo, (C,-C,) alkyl optionally substituted with from one to
three fluorine atoms and (C-C,) alkoxy optionally
substituted with from one to three fluorine atomé;

Y is (CH,), wherein 1 is an integer from one to three,
or Y is a group of the formula

20

(J)

25

Z is oxygen, sulfur, amino, (C,-C;)alkylamino or (CH,),
‘wherein n 2s zero, one or two; | '

o is two or three;

p is zero or'one;

30 . R* is furyl, thienyl, pyridyl, indolyl, biphenyl, or.
phenyl optionally substituted with one or two substituents
independently selected from halo, (C,=C,) alkyl opticnally
substituted with from one to three fluorine atoms, (C;~Cy)
alkoxy optionally substituted with from one to three

35 fluorine atoms, carboxy, (C,-C;) = alkoxy-carbonyl and
benzyloxycarbonyl; ' '

R




eosi nophilic fascioliasis, reflex sy 'athetic dystrophy such as

shoul der WO93Y08331dr ore, addi ction dis mmﬁgdcohol i AGT/USHAO3571
, ral gi a,
cl se, AIDS rel ated

rel ated somatic di sorders, peripheral

neur opat hol ogi cal di sorders such as Al

denentia, diabetic neunpathy and nultiple sclerosis. disorders related to

| mmune enhancenent or suppression such as_;ggtenic | upus eryt hemat osus. and
rheunmati c di seases such as fibrositis in a mamal, including a human,
conprising an anount of a conpound of the formyya |, or a pharmacegtically
acceptable salt thereof, effective in treating or preventing such ,

condi tion, angdcadqhaaiRyaanied,| Y QcepH1AB}E-6a¢L | efc,~d)f ALR§ERb-CRVeNtion
also relates to a nethod of treating orgpreventing a condption sel ected
fromthe gsoup con- sisting of inflammtory diseases (e.gy, arthritis,

psori asi s, ast hop-cnd 1kefll, anitp+ o))y Ixyisic-di-s £ a8E,)-C paXkelyc-depr essi on
o} 0

. i il
10 (Cl—cﬁ) alkyl-o- ’ (CI-CG) alkyl"c" ’ (C,-CG) alkyl-c-
' o]

(C,-C¢) alkyl~-, di-(c,-c6) alkylamino, '—cl‘.lNH—(Cl-Cd alkyl, (C,;-Cq) -
2 o) o o _ o]

I ] ]
alkyl-C-NH-(C,~Cs)alkyl, -NHCH and -NHC-(C,-Cs) alkyl; and
wherein one of the phenyl moieties of said benzhydryl may

20 optionally be replaéed by naphthyl, thienyl, furyl or
pyridyl; o -
R’ is hydrogen, phenyl or (C,~Cs)alkyl;
or R® and R’, together with the carbon to which they are
attached, form a saturated carbocyclic ring havirig from 3 to
25 7 carbon atoms wherein one of said carbon atoms may
optionally be replaced by oxygen, nitrogen or sulfur;
' R® and R® are each independently selected from hydrogen,
hydroxy, halo, amino, oxo (=0), nitrile, hydroxy-(C,=Cs)-

alkyl, (C;—-C¢) alkoxy~-(C,;-Cq) alkyl, (C;-Cs) alkylamino,
30 di-(C,=C¢)alkylamino, (C,-C¢)alkoxy,

(o] o
C_ : i i
(Cy—Cs¢) alkyl.-o-c— » (C—Cq)alkyl=~-0-C-(C,~C) alkyl,
35 ' 0 0
] : ]
(CI—CG) alkyl-C-O" ’ (cl-CG) alkyl—c" (cl-CG) alkyl-o- ’
: 0 o
40 _ ] o ' )
(C,—C4) alkyl-C—~, (C,-C¢)alkyl-C-(C,~C4)alkyl-, and the radicals

. set forth in the definition of R%;

* [ L M H %*



or dysthyrmc disorders, colitis, psychosis, pain, gastroesophageal reflux

di sedse, vﬂblﬁmﬂﬁf such as eczema and rhinitis, chronic obstr peijyeopisyays
di sease, hypersensitivity disorders such as poison ivy, vasospastic

di seases such as angi na, mgraine and Reynaud's di sease, fibrosing and
col | agen di seases such as sci eroderna and eosi nophilic fasci ThipSleetdasBeen Replaced
refl ex synpat hetic dystrophy such as shoul der/ hand syndrone,

di sorders such as al coholism stress rel at®¥®P%omatic di sorderjiﬂ"ﬂ‘"ﬁ”ﬂ”ﬂlm
neur opat hy, neural gi a, neur opat hol ogi cal disordq{s such as Al zheiner's

di sease, AIDS related denentia, diabetic newo@athy and nultiple sclerosis,

di sorders related to i mmune enhancenent pression such as systemc

| upus eryt hemat osus, and rheuneJi c diseag sh-#8 fildsitis in a mammal,

i ncluding a human, conpr.ising adm said mammal an anmount of a
conpound of the fornula I, or a phf

5 0

wherein X!, X? and X® are defined as above, in the presence of
a reducing agent. .
46. A process according to claim 45, wherein said
10 compound of the formula Q-NH; is obtained by subjecting a
- compound of the formula

Q/H . X

15

wherein Q is defined as in claim 45, to hydrolytic removal
of the methoxybenzyl group. '
20 47. A process for preparing a compound of the formula

~ H xa
N\/@-‘xa | |
Q.f”f’ ' ,
| - !

25
wherein Qeis a group of the formula VIII, as defined in
claim 45, and wherein X', X’ and X’ are defined as in claim 45
and m is zero, comprising reacting a compound of the formula

30 '

35
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acceptabl e salt thereof effective in treating or preventing such

condi-tio sen el ates to a phar maceuthg_gh'lﬁ
conpomt%q-gs&ngéﬁt ag S‘t'?.f ﬁ c‘{s of substance P in a 92’03571'
i ncludi ng a human, ance P antagoni zing anount of a
conmpound of the forrru ceutically acceptable salt thereof,
and a pharnmaceutically accept abI e carrier. The present invention al so
relates to a nethod of antagonizing the ef+ee+s of substance P in a mamml,

including a human, conprising admnistering to said manmal a substance P
ant agoni zi ng amlnelofcaleommcﬂftmef mudal Vigy asp@efineduincalaim

accept abl e sal&st hehROThe L T SERE, | RKINTN0% A Sd’effh €ast Qrf claim 45,

phar maceuti cal conposition for teating or ‘preventing isorder in a mam
comprlslng reacting a compound of the formula :
X3
. %2
(CHa)q-l- N
1
RS X
N/R7
10 H
X1V

wherein X', X?, X}, R’, R’ and q are defined as in claim 45,

with a reducing agent.
15 50. A process for prepar:l.ng a compound of the formula
20

wherein Q, X!, X* and X! are defined as in claim 45,

comprising reacting a compound of the formula Q-NH,, wherein

Q is defined as in claim 45, with a compound of the formula

_ o
25 L 2
[ xl

wherein L is a leaving gro;ip.

30 51. A process for preparing a com'pound of the formula

I, as defined in claim 45, wherein Q is a group of the
formula II and there exists a double bond between Q and the
adjacent nitrogen, comprising reacting a compound of the
formula Q=0, wherein Q is defined as above, with the
35 appropriate benzylamine of the formula

*# ¢ L M § =



o9 REPLACEMENT SHEETS SG

mal . i n¢l udiHEPIAGERSHEETS Ul ti 8§ from an excess! d¥ Deserintionc@aped donpmagehs..
a subst 3t BeRrigriemgpaded -ty amegast-Hf- g conpound jof¥ AirKer nulpaged .2oto paged 7.,
phar mac ﬂf{?talahﬂs)/ acpegetiafl.cogaked .ttherpof . and a jpHabrawinmg(s)cpagsd aceepapkd o..
carri er |{"Theayingsenpagedvent iogagad .so..rpl ates to g i titbetdacaf t:ipagéd 1Y t@'paged ..-.
prevent i gy Adsteics or dpagenTa. togiaged .,~..i.ncl udi ng a Human, resulting froman

excess 0f; .subefraRESETPT CONRL.I.SI.NG. adn) ni steri ng ‘w ehipr Swaet ance

P ant ag('mru ng amotmt—of—a—compourd—of the for - 3 VN A L e
accept abl ® sZLUOCROATKOXYBENZYLIAMING DEREMATIEES|QH Ko 'a-;: o IN NG

phar maceut i cal conposition for treatgmgebcyERNEnt i ng ‘a condition sel ected
fromthe group consisting of i nflamm or>1/__ I seases (e.qg.. arthritis,
psoriasis, asthma and infla Ve ty, depre55| on or
dysthym c di sordefge coI p&-b%,erﬂﬁyChq&hﬁen@mﬂ, gaséll.aeesphagehai r emavel
di sease, all ergl es f g
oroa koxy enzylanmino derlvat:l.ves of nitrogen containing
10 heterocycles, pharmaceutical compositions comprising such
compounds and the use of such compounds in the treatment and

prevention of inflammatory and central nervous system

L ]
disorders, as well as several other disorders._ The
pharmaceutically active compounds of this invention’ are
15 substance P receptor antagonists. This invention also

relates to novel intermediates used in the synthesis of such
substance P receptor antagonists. '
Substance P is a naturally occurring undecapeptide
_ belonging to the tachykinin family of peptides, the latter
20 béing named because of their prompt stimulatory action on
smooth muscle tissue. More specifically, substance P is a
pharmacologically active neuropeptide that is produced in
mammals (having originally been isolated from gut) and
possesses a characteristic amino acid sequence that is
25 illustrated by D. F. Veber et al. in U.S. Patent No.
4,680,283. The wide involvement of substance P and other
tachykinins in the pathophysiology of numerous diseases has
been amply demonstrated in the art. For ixistance, substance
P has recently been shown to be involved in the transmission
30 of pain or migraine (see B.E.B. Sandberg et al., Journal of
Medicinal Chemistry, 25, 1009 (1982)), as well as in central
nervous system disorders such as anxiety and schizophrenia,
in respiratory and inflammatory diseases such as asthma and
rheumatoid arthritis, respectively, in rheumatic diseases
35 such as fibrositis, and in gastrointestinal disorders and
diseases of the GI tract such as ulcerative colitis and
Crohn’s disease, etc. (see D. Regoli in "Trends in Cluster
Headache," edited by F. Sicuteri et al., Elsevier Scientific
Publishers, Amsterdam, pp. 85-95 (1987)). "

40 In the recent past, some attempts have been made to
provide antagonists for substance P and other tachykinin
Sheet Has Been laced This is the replacement sheet
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eczema and rhinitis, chronic obstructive airways di sease, hypersensitivity
di sorders such as poison ivy, vasospastic dis- eases ﬁggﬂeeﬁ%@@g{gﬁmd
S

m grai ne and Reynaud' s di sease, fibrosing and coll agen

scl eroderma and eosinophilic fascioliasis. reflex symH“ﬂﬂmnwm H

such as shoul der/ hand syndrone, addiction disorders su

stress related somatic di sorders, periphergl- neuropathy, neural gia,

neur opat hol ogi cal di sorders such as Al zheiner's di sease. AIDS rel ated
denentia, di gheptidasurizpadbygeandcanuimbirel cefteéetbseldy dirssatiether evatiduso
| une disorders and diseases listed above. The few such

a
phy
sm

antagonists thus far described are generally peptide-like in
nature and are therefore too labile from a metabolic point

5 of view to serve as practical therapeutic agents in the
treatment of disease. The non-pebtidic antagonists of the
present invention, on the other hand, do not possess this
drawback, being far more stable frgm a metabolic point of
view than the agents referred to above.

10 Quinuclidine derivatives and related compounds that
exhibit activity as substance P receptor antagonists are
referred to in PCT Patent Application PCT/US 89/05338, filed
November 20, 1989 and United States Patent Application
Serial No. 557,442, filed July 23, 1990, both of which are

15 assigned in common with the present application. Similar
compounds . are referred to in PCT patent applications PCT/US
91/02853 and PCT/US 91703369, filed on April 25, 1991 and
May 15, 1991, respectively. These applications are also
assigned in common with the present application.

20 Piperidine derivatives and related heterocyclic
nitrogen containing compounds that are useful as substance
P antagonists are referred to in. United States Patent
Application Serial No. 619,361, filed November 28, 1990 and
United States Patent Application Serial No. 590,423, filed

25 September 28, 1990, both of which are assigned in common
with the present application.

Summary of the Invention

The present invention relates to compounds of the

formula '

30

35
whergin x! is hydrogen, (C,-C,;) alkoxy optionally substituted
with from one to three flourine atoms or (C-C,) alkyl
This is the repiacement sheet
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12 enhancenent or suppression such as system c |upus erythematosus, and
rheumat i ¢ di seases such as fibrositis in a manmal, including a human,
conprising an anount of a compound of the formula I or a pharmaceutically
acceptabl e salt thereof, effective in antagoni zing the effect of substance
P at its receptor site, and a pharmaceutically acceptable carrier. The
present invention also relates to a nethadthof treating or preventing a
condition selected fromthe group con- sisting of inflammatory di seases

(e.g., arthriddtSiondSony asubstdtidted awdthnf Feematony hyelrdiceaganorine

anxi ety, depreéssion or dysthynmic disorders, colitis, psychosis, pain,

gast roesopha@&ﬂmsﬂefl ux di sease, allergies such as eczema and rh| nitis,
X2 and X’ are independently selected from hydrogen,

halo, nitro, (C;-Cj;,) alkyl optionally substituted with from
5 one to three fluorine atoms, (C,-C,) alkoxy optionally
substituted with from one to three fluorine atoms,
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C,~Cs)~-
o]

10 i
alkylamino, di-(C;~-Cs;)alkylamino, -C-NH-(C;-Cs)alkyl,

)
1l :
15 (C,~C¢) alkyl-C-NH-(C;=-C;) alkyl, hydroxy(C,-C,)alkyl,
0 o]

' fl |
(C,—Cy) alkoxy(cl—c,,)alkyl\, -NHCH and -NHC-(C,;~-Cs) alkyl; and
20 Q is a group of the formula

This Sheet Has Been Re ﬂ
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chronic obstructive airways di sease, hypersensitivity disorders such as
poi son ivy, vasospastic di seases such as angina, mgraine and Reynaud's
di sease, fibrosing and col |l agen di seases such as scl eroderna and
eosinophilic fasci- oliasis, reflex synpathetic dystrophy such as

shoul der/ hand syndrone, addiction disorders such as al coholism stress
rel ated somatic disorders, peripheral neurgpathy, neuralgia,
neur-opat hol ogi cal di sorders such as Al zheiner's di sease, AIDS rel ated
denenti a di abetic neuropathy and nmultiple sclerosis, disorders related to
i mmune enhancenent or sup- pression such as system c |ugus erythematosus,

and rheumati c di seases suc fbRositis in a mansg 2l udi ng a hunman,
conprising adm nisterin i an ano g Axpound of the
fornula I. or a phagspgeutfi cal lly accept abl R4z effective in

ant agoni zing the effe its

R5
Vi '
: 10
OR VII
9 R®
R (CH,
(CHp),
(CHy, R®
I ?
This Sheet Has Been R
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The present invention also relates to a pharmaceutical conposition for
treating or preventing a disorder in a mam mal, includi ngy:asHasBBeech Replaced
treatment or prevention of which is effected or facilitate
i n substance P nedi ated neurotransm ssion, conprising an a
conpound of the formula I, or a pharmaceutically acceptabl eor,
effective in antagoni zing the effect of substance P at its receptor site,
and a pharnmaceutically acceptable carri er~>The present invention also
relatestoa;ﬁ% q}oltreting ryspreventi i q‘ﬁr ' Mgl 4 1
i ncluding a hurrgr%?" h%tr’é%t r?entr%o cpaﬁevgr?tll%%r‘faeo V\%oq Fgﬂ.gp‘?'ect gxaecr)\y g
facilitated Ipyrddyder dadeliyl sbiphemyd Rndephenyd nptioneddynsubistatuted
conpri sing adidl Sékéi B¢ LLwSAAHB TRt afREBbeRtetaYy PR EcREd B2 on
formula I, or a pharmaceutically acceptable . .
halo, (C,=Cy) -alkyl optionally substituted with from one to
5 three fluorine atoms, (C,~C,) alkoxy optionally substituted
with from one to three fluorine atoms, carboxy,
benzyloxycarbonyl and (C,-C;) alkoxy-carbonyl; '
R® is selected from (C;-C,) brafnched alkyl, (Cs-Cq)
branched alkenyl, (Cs—=C,;) cycloalkyl, and the radicais named
10 in the definition of R!;
R’ is hydrogen or (C,-Cs) alkyl; i
R’ is phenyl, biphenyl, naphthyl, pyridyl, benzhydryl,
thienyl or furyl, and R® may optionally be substituted with
from one to three substituents independently selected from
15 halo, (C,-Cy,) alkyl optionally substituted with from one to
three fluorine atoms and (C;~C,) alkoxy optionally
substituted with from one to three fluorine atoms;

Y is (CH,); wherein 1 is an integer from one to three,

or ¥ is a group of the formula

20
(J)
3

25

Z is oxygen, sulfur, amino, (C,-C;)alkylamino or (CH;),

wherein n is zero, one or two;

o is two or three;

30 p is zero or one;

R' is furyl, thienyl, pyridyl, indolyl, biphenyl, or
phenyl optionally substii:utgd with one or two substituents
independently selected from halo, (C;-C,,) alkyl optionally
substituted with from one to three fluorine atoms, (C;~C,,)

35 alkoxy optionally substituted with from one to three
fluorine atoms, carboxy, (C;~C,) alkoxy-carbonyl and

benzyloxycarbonyl; This is the replmcement sheet
~ 3 0CT 19%
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salt thereof, effective in antagonizing the effect of substance P at its
receptor site. ThenRkRees Bed\M@RMhde®N al so relates to a pharmaceuti cal

conposition for tre nting a disorder in a nmam mal, including
a human, the treatrrE ion of which is effected or facilitated by
a decrease’ in subst d neurotransm ssion, conprising an anount

of a conpound of the fornmula |, or a pharmaceutically acceptable salt
t hereof, effective in treati ng or prevent i"r?g" such di sorder, and a

pharmaceutical ly aﬁpept% ﬁ[rhbpsem@og entY %ﬁgﬁoggﬁ& % Eﬂf& ad O

a method of treati I'Nc I'ng a human,
the treat mentt.ubthprce:meenbron:wtmc smbshitaeai:tsectmidemndantllyt aﬂaﬁdadgeda from

decrease in sy iEa“‘(g mgﬁa%:f‘}'&ffa .‘LBEEﬁE”EE%s‘E’l af@eg@rdﬁfh?gfro one to

admi nistering to $ai unt o oun ormula I, or a
phar maceut i cakhyeacceptadrine atoms and (Cr'Cm) alkoxy °Pt10nallY

5 substituted with from one to three fluorine atoms;

each of the two dashed lines in formula I and the
dashed line in formula IX represent: an optional double bond
that may optlonally ex:.st when Q is a group of the formula
II;

10 X is (CH,), wherein ¢ is an integer from 1 to 6, and
wherein any one of the carbon-carbon single bonds in said
(CH,), may optionally be replaced by a carbon-carbon double
bond, and wherein any one of the carbon atoms .of said: (CH,) 4
may optionally be substituted with R}, and wherein any cne of

15 the carbon atoms of said (CH,;), may optionally be substituted
with Ré;

m is an integer from 0 to 8, and any one of the
carbon-carbon single bonds of (CH,;), may optiénally be
replaced by a carbon-carbon double bond or a carbon-carbon

20 triple bond, and any one of the carbon atoms of said (CH,),
may optionally be substituted with RY;

R® is a radical selected from hydrogen, (C;-Cs) straight
or branched alkyl, (C;—-C;) cycloalkyl wherein one of the
carbon atoms may optionally be replaced by nitrogen, oxygen

25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl,
thiazolyl, isothiazolyi., oxazolyl, isoxazolyl, triazolyl,
tetrazolyl and quinolyl; phenyl (C,-C4) alkyl, benzhydryl and
benzyl, wherein each of said aryl and heteroaryi groups and

30 the phenyl moieties of said benzyl, phenyl (C,-C;) alkyl and
benzhydryl may optionally be substituted with one or more
substituents independently selected from halo, nitro, (C,~C,)
alkyl optionally substituted with from one to three fluorine
atoms, (C,~Cj,) alkoxy optionally substituted with from one to

35 three fluorine atoms, amino, hydroxy-(c‘—cs)alkyl,
(C,—C¢) alkoxy-(C~Cs) alkyl, _

‘This is the replacement sheet
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salt thereof, effective in treating or preventing such disorder. The
conmpounds of the fornmula | have chiral centers and ther ef qng Sk 1¥ds Bbdd Replaced

different enantomeric forns. This inven- tion relates to al t

i somers and all stereoisoners of conpounds of the fornula Ijmmmluum
thereof. Formula I above includes conpounds identical to th ut
for the fact that one or nore hydrogen or -gar- bon atons are replaced by

~ radi oactive isotopes thereof. Such radiol abell ed conpounds are useful as

research and di agnostic tools in netabolism pha& nol ki netic studiesOand in

bi ndi ng assays. Specific_applications in reseanch include radioligand

bi ndi ng assayé?x"éﬁlb?h&ﬂaamaﬁﬁy {CutFd 8 1%yd <Ot Cri v - Bedi RAKRYITReST whil e

specific agpl ications in the diag- nostic area include studies of the

substance P receptor in the human brai® in in vivo bindiffy in the rel evant

ti ssues for

] ]
(C,-C¢)alkyl, (C;—C¢)alkyl-C-0-, (C,-Cs)alkyl-C-

o) o]
10 i il
(Cl-cﬁ) alkyl-o- s (CI-CG) alkyl-c— ? (CI-CG) alkyl-c-

0
fl
15 (C,~Cg)alkyl-, di-(C-C¢)alkylamino, =CNH-(C,-Cs)alkyl, (C;—~Cs)~
o] (o] O

alkyl-g!-NH—(Cl-Cs) alkyl, —NHC?H and -NHci‘l-(cl-Cs) alkyl; and
20 wherein one of the phenyl moieties of said benzhydryl may
optionally be replaced by naphthyl, thienyl, furyl or
pyridyl;
R’ is hydrogen, phenyl or (C,-Cs)alkyl;
or R® and R’, together with the carbon to which they are
25 attached, form a saturated carbocyclic ring having from 3 to
7 carbon atoms wherein one of said carbon atoms may
optionally be replaced by oxygen, nitrogen or sulfur;
R® and R’ are each independently selected from hydrogen,
hydroxy, halo, amino, oxo (=0), nitrile, hydroxy-(C,~

30 Cg)alkyl, (C,—Cs) alkoxy- (C,—-Cs)alkyl, (C;-Cs)alkylamino,
di-(C,~Cs)alkylamino, (C,;~Cs)alkoxy,
O 8]
- i i
(C,~Cs)alkyl-0-C+, (C;~C¢)alkyl-0-C-(C;~Cs)alkyl,
35
e 0 0
i ]
(C,-C¢)alkyl~-C-0-, (C,~Cs)alkyl-C~-(C,~C¢)alkyl-O-,
40 o _ o
0 . i
(C;-C¢) alkyl-C-, (C,;~Cs)alkyl-C-(C;-Cs)alkyl-, and the radicals
set forth in the definition of RS;
45

R is NHCRY, NHCH,R'?, NHSO,R? or one of the radicals set
forth in any of the definitions of R’, R® and R’;

This is the replacement sheet
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I nflammation, e.g. inmmune-type cells or cells that are directly involved in
inflammatory bowel disorders and the like. Includgd. g BdAERpBEg0! abel | ed
forms of conpounds .of the formula | are the tritiu ot opes
thereof. Detailed Description of the Ivention The MQE‘I E“E@Fe formul a
| may be prepared as described in the following re and
di scussion. Unless otherw se indicated, err], Rerr], Rerr], Rerr],
Rlerr], Rlerr], Rerr] Rerr], Rerr], Re&rr], Rerr] , Rerr], Rerr], X
Za o o o s oYind, 7O o %G5! 8P BAR°TER UM &l Fth

in any of the definitions of RS, R' and R’; and

R? is (C,~-C¢)alkyl, hydrogen, phenyl(C;-Cs)alkyl or
phenyl optionally substituted with (C;=Cq) alkyl; and

5 with the proviso that (a) when m is 0, R! is absent,
(b) neither R!, R°, R nor R! can form, together with the
carbon to which it is attached, a ring with R’, (c) when Q is
a group of the formula VIII, R® and R’ cannot be attached to
the same carbon atom, (d) when R® and R’ are attached to the

10 same carbon atom, then either each of R® and R’ is
independently selected from hydrogen, fluoro, (C,—-Cs) alkyl,
hydroxy-(C,—Cs)alkyl and (C;-Cs)alkoxy-(C,—Cs)alkyl,: or R' and
R’, together with the carbon to which they are attached, form
a (C;—-Cs) saturated carbocyclic ring that forms a spiro

15 compound with the nitroden-containing ring to which they are
attached, (e) the nitrogen of formula I can not be double
bonded to both Q and the substituted benzyl group to which
it is attached, (f) when Q is a group of the formula VII and
g is 2 and either R* or R’ is 5-hydroxy-(C;-Cs)alkyl or

20 5-(C,-C)alkoxy-(C;~Cs)alkyl, then the other of R® and F° is
either 5-(C,~-C;)alkyl or hydrogen; (g) when Q is a group of
the formula VII and g is 2, then neither R® nor R’ is 4-
hydroxy-(C,~Cs) alkyl or 4-(C,~Cq) alkoxy-(C,~C¢)alkyl, and (h)
when neither X!, X? nor X® is a fluorinated alkoxy group, at

25 least one of R!, R, R, R, R, R’ and R® is an aryl group
substituted with a fluorinated alkoxy group.

The present invention also relates to  the
pharmaceutically acceptable acid addition and base salts of
compoundé of the formula I. The acids which are used to

30 prepare.the pharmaceutically acceptable acid addition salts
of the aforementioned base compounds of this invention are
those which form non-toxic acid addition salts, i.e., salts
containing pharmacoldgically acceptable anions, such as the
hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,

35 bisulfate, phosphate, acid phosphate, acetate, lactate,
citrate, acid citrate, tartrate, bitartrate, succinate,

-This i6 the replacement sheet
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13 Schenme 1 [err] 14

-
maleate, fumarate, gluconate, saccharate, Dbenzoate,
methanesulfonate, ethanesulfonate, benzenesulfonate,

p-toluenesulfonate and pamoate [i.e., 1,1’/-methylene-
bis-(2-hydroxy-3-naphthoate) ]salts.

5 The term "halo", as used herein, unless otherwise
indicated, includes chloro, fluoro, bromo and iodo.

The term "alkyl", as used herein, unless otherwise
indicated, includes saturated monovalent hydrocarbon
radicals having straight, branched or cyclic moieties or

10 combinations thereof.

The term "one or more substituents," as used herein,
includes from one to the maximum number of substituents
possible based on the number of available bonding sites.

Preferred compounds of the formula I are those wherein

15 R!, R*, R’ and R’ are phenyl, R’ is hydrogen, R’ is phenyl
optionally substituted with chlorine,'fluorine, (C;—Cs) alkyl
optionally substituted with from one to three fluorine atoms
or (C,-C;) alkoxy optionally substituted with from one to
three fluorine atoms, m is 0 and n is 3 or 4. '

20 Specific preferred compounds of the formula I are:

(28,38)-3-(5-tert~-butyl-2-methoxybenzyl)amino-2-(3-
trifluoromethoxyphenyl)piperidine;

(2S,38) -3~ (2-isopropoxy-5-trifluoromethoxybenzyl)amino-
2-phenyl-piperidine;

25 (28,38)=-3-(2-ethoxy-5~trifluocromethoxybenzyl)amino-2~
phenyl-piperidine;

- (28,38)-3~ (2-methoxy-s—trlfluoromethoxybenzyl)-amlno-z-
phenylplperldlne,

(28,38)-3(-5-tert—butyl-z-trifluoromethoxybenzyl)amino-

30 2-phenylpiperidine;

2-(diphenylmethyl)~N-(2~-methoxy-5~trifluoromethoxy-
phenyl)methyl-l-azabicyclo{2.2.2]octan-3-amine;

(28,38)=-3~-[5-chloro-2~(2,2,2~-trifluoroethoxy) -
benzyl)amino-2-phenylpiperidine;

35 (28,38)~-3~ (5-tert-butyl-2-trlfluoromethoxybenzyl)amlno-
2-phenylpiperidine;

This Sheet Has Been Re; m, ced  This is the replacement sheet
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Schene 2 [err] Schene 3 [err] Conpounds of the forrmula | may-be prepared
by the nethods illustrated in schenes 1 and 2.

-10=-

(25,38)-3- (2-1sopropoxy-5-tr1f1uoromethoxybenzy1)amlno—
2-phenylpiperidine;
(2S,3S)-3-(2-d1fluoromethoxy-s—trifluoromethoxybenzYl)-
amino-2-phenylpiperidine;
5 (25,38)-2-phenyl-3-[2-(2,2,2-trifluoroethoxybenzyl) -
aminopiperidine; and
(25,38) -2-phenyl=-3-(2-trifluoromethoxybenzyl) Jaminopi-

peridine.
Other compounds of the formula I are:
10 3-[N-(2-methoxy=-5-trifluoromethoxybenzyl)~-amino]-5,5-

dimethyl-2-phenylpyrrolidine;
3=-[N-(2-methoxy-5-trifluoromethoxy~benzyl)amino]-4,5-
dimethyl-2 -phenylpyrrolidine;
' 3- (2-cyclopropyloxy-s-trifluoromethoxybenzyl)amlno-z—
15 phenylpiperidine;
3~ (2—cyclopropy1methoxy-5-tr1fluoromethoxybenzyl)amlno-
2-phenylpiperidine;
3-(2-difluoromethoxy-S-phenylbenzyl)amino-2-
phenylpiperidine;
20 3-(5-cyclopropylmethoxy-2~difluoromethoxybenzyl)amino-
2-phenylpiperidine;
3-(2-methoxybenzyl)amino-2-(3-trifluoromethoxyphenyl) -
piperidine;
3-(2-methoxy~-5-trifluoromethoxybenzyl)amino-2-(3-tri-
25 fluoromethoxyphenyl)piperidine;
2-phenyl-3-(5-n-propyl-2-trifluoromethoxybenzyl)amino-
piperidine;
3-(5-isopropyl-2-trifluoromethoxybenzyl)amino-2-
phenylpiperidine; '
30 ' 3-(s-ethyl-z-trifluoromethoxybenzyl)amino-z-phenyl—
piperidine;
3-(5-sec-butyl-2-trifluoromethoxybenzyl)amino-z-phenyl—
piperidine;
3-(5—dif1uoromethoxy-2-methoxybenzyl)amino—z-phenyl-
35 piperidine;
3-(2-methoxy-5~-trifluoromethoxybenzyl)amino-2-
phenylpyrrolidine;

Sheet Has Been Reﬂlaced “This is the rapiascement sheet
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Referring_Lg,sgheﬁE”T"66ﬁ56’nds of the fornmula X may be subjected to

hydr ol ytic rennva 1408t hoxybenzyl group using a strong mneral acid
such as hyd brom c or hydroiodic acid, at a tenperature from
about room't bout the reflux tenperature of the acid.
Preferably, conducted in hydrobromc acid at the refl ux

t enperat ure. ThIS reaction, which yields.ifne correspondi ng conpounds of

formula XlI, is usually carried out for a period of about 2 hours. For those
conpounds of the 3emnﬁmeXhMRyaarﬁkufrugtmﬂbbhdx¥bbmzmmaaminorzwII;

it is prefer t hoxybenzyl group by treating themwth
hydr ogen in éﬁ%ﬁxiggén f&agﬂg?al contai ning catal yst such as platinum or

pdlamLm1(%neuﬂf@enhh§QEméh1m(Qrmeh&nxrd5ﬂt§k%&&QEmmﬁﬁ#PXY‘
sol vent suchbéﬁzfygémfnaﬁygrgilalhgﬁer al cohol, at

5 _ 2-benzhydry1-3-(2-methoxy-s-trifluoromethoxy-
benzyl)aminohomopiperidine;
3-{2,5-bis-(2,2,2-trifluorocethoxy)benzyl]amino-2-
phenylpiperidine;
2-phenyl-3-(3-trifluoromethoxybenzyl)aminopiperidine;
10 2-benzhydryl-3-(2-methoxy-5-trifluoromethoxybenzyl) -
aminopiperidine;
1-(5,6~difluorohexyl) -3-(2-methoxy-5-trifluoromethoxy-
benzyl)amino-2~phenylpiperidine;
_ 1-(6-hydroxyhexyl)-3- (2-methoxy-s-trlfluoromethoxy-
15 benzyl)amino-2-phenylpiperidine;
3-phenyl-4- (2-methoxy-s-tr1fluoromethoxybenzy1)am1no-2-
azabicyclo[3.3.0]octane;
4-benzhydryl-5-(2-methoxy-5-trifluoromethoxybenzyl) -
amino-3-azabicyclo[4.1.0]heptane; _
20 4~ (2-methoxy~5-trifluoromethoxybenzyl)amino-3-phenyl-2-
azabicyclo[4.4.0]decane;
-phenyl-3-(2-methoxy-s-trifluoromethoxybenzyl)-
aminoquinuclidine; '
-benzhydryl-N—(2—methoxy-s-tr1f1uoromethoxybenzy1)-9-
25 azatricyclo[4.3.1.0%’}Jdecan-7-amine;
. 9-benzhydryl-N-(2-methoxy-5-trifluoromethoxybenzyl)-10-
azatricyclo[4.4.1.0%°Jundecan-8-amine;
Q-benzhydrnyN-(2-methoxy—s-triflqoromethoxybenzyl)-3—
thia-10-azatricyclo[4.4.1.0*%undecan-8-amine;
30 8-benzhydryl-N-(2-methoxy-5-trifluoromethoxybenzyl)-9-
azatricyclo[4.3.1.0*°]decan-7-amine;
5,6-pentamethylenef2-benzhydryl—3-(2—methoxy-5-tri-
fluoromethoxybenzyl)aminoquinuclidine;
5,G-trimethylene-z-benzhydryl-a-(z-mefhoxy-sqtrifluoro-
35 methoxybenzyl)aminogquinuclidine;
9-benzhydryl-N-( (2-methoxy-5~trifluoromethoxyphenyl) -
methyl)-3~oxa-10-azatricyclo[4.4.1.0%%jundecan-3~amine;
This is the replacement sheet
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a tenperature fromabout (Jerr]C to about 50[err]C. (These corrpounds may
al so, alternatively, be treated with a dissolving netal SUC]’hlsESﬁe&H
sodiumin anmonia at a terrper'ature fromabout -30[err]Cto a

or with a formate salt in the presence of palladium or W|th m
the presence of palladium. Preferably, such conpounds are tr

hydrogen in the presence of palladiumon-gza«bon in a m xture of

met hanol / et hanol in water or nethanol/ethanol containing hydrochloric acid
at a tenperature ®fbahahyd23{leN4 C(z-ThethexyFEFnzgio?dJmmlmxniEGﬁﬂ}ml a

XI may be c 40 n g I b
react?/on Wi ?‘ﬁgﬁ%f -;r%éggrge cga gu% foem]a%%rsf‘uﬁﬁg %‘? ep| ct eé |n
scheme 1). This r'é'abenahYﬂS'YtW'cé(?yme§hpmd5cﬁiﬁ'1|fr1qqre°% enyh)
reduci ng agept ﬁﬁgl fSaEQﬂhugbﬁﬁ%BOQOquﬂﬁaﬂks-éﬁihé”“

triacet oxgboro e, sodi um boro
he present invention also relates to a compound of the

formula

SsENcEe el

0R%S 0CF, OCHF,

wherein R" trifluoromethoxy or difluoromethoxy, RP is (C,-

CJ)alkyl, R is difluoromethoxy or (C¢,~C,)alkyl and R is

trifluoromethoxy, difluoromethoxy, (C;~C,)alkyl or (C;-
10 ¢,)alkoxy. ' '

The present inventiori also relates to a pharmaceutical
composition for treating or preventing a condition selected
from the group consisting of inflammatory diseases (e.q.,
arthritis, ©psoriasis, asthma and inflammatory Dbowel

15 d_isease) , anxiety, depression or dysthymic disorders,
colitis, psychosis, pain, gastroesophageal reflux disease,
allergies such as eczema and rhinitis, chronic obstructive
airways disease, hypersensitivity disorders such as poison
ivy, vasospastic diseases such as angina, migraine ‘and

20 Reynaud’s disease, fibrosing and collagen diseases such as
scleroderma and eosinophilic fascioliasis, reflex
sympathetic dystrophy such as shoulder/hand syndrome,
addiction disorders such as alcoholism, stress related
somatic disorders, peripheral neuropathy, . neuralgia,

25 neuropathological disorders such as Alzheimer‘’s disease,
AIDS related dementia, diabetic neuropathy and multiple
sclerosis ,' disorders related to immune enhancement or
suppression such as systemic lupus erythematosus, and
rheumatic diseases such as fibrositis in a mammal, including

30 a human, comprising an amount of a compound of the formula

This is the replscement sheet
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hydri de, hydrogen and a netal catalyst, zinc and—hydrochioric acid, borane

dinmethylsulfide or formc acid at a tenpera- tur%i];g}% :}EPE&BRE QLerriCto
1
[

about 50[err]C. Suitable reaction inert solvents ; on include
| ower al cohols (e.g., methanol, ethanol and isopr MFH acid and
tetrahydrofuran (THF). Preferably, the solvent is i o ¥ he
tenperature is about 25[err]C, and the redyg.ng agent is sodi um
triacetoxyborohydride. Alternatively, the reaction of a conpound of the
formula X w th axanmhmrhatentibcd DIyudcceptabby b&;tatgeedoﬁutefﬁebhﬁve
i or _usin apparat us desi gned. {.0. renove
Bzeot ropi cal |y he eatiitiy 10 olt® (Pr@ReBPERSY Sueh™; Mo tFibRe T ar a2

azeotropically the water generated;
: pharmaceutically acceptable carrier.
The present invention also relates to a method of

5 treating or preventing a condition selected from the group

consisting of inflammatory diseases (e.g., arthritis,
psoriasis, asthma and inflammatory bowel disease), anxiety,
depression or dysthymic disorders, colitis, psychosis, pain,
gastroesophageal reflux disease, allergies such as eczema
10 and rhinitis, ~ chronic obstructive airways disease,
hypersensitivity disorders such as poison ivy, vasospastic
diseases such as angina, migraine and Reynaud’s disease,
fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis, reflex sympathetic dystrophy such
15 as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic disorders, peripheral
neuropathy, neuralgia, neuropathological disorders such as
Alzheimer’s disease, AIDS related dementia, diabetic
neuropathy and multiple sclerosis, disorders related “to
20 immune enhancement or suppression such as systemic lupus
erythematosus, and rheumatic diseases such as fibrositis in
a mammal, including' a human, comprising administering to
said mammal an amount of a compound of the formula I, or a
pharmaceutically acceptable salt thereof, effective in
25 treating or preventing such condition.

The present invention also relates to a pharmaceutical
composition for antagonizing the effects of substance P in
a mammal, inclﬁding 2 human, comprising a substance P
antagonizing amount of a compound of the formula I, or a

30 -pharmaceutically acceptable salt thereof, and a
pharmaceufically acceptable carrier.

The present invention also relates to a method of
antagonizing the effects of substance P in a mammal,
including a human, comprising administering to said mammal

35 a substance P antagonizing amount of a compound of the
formula I, or a pharmaceutically acceptable salt thereof.

~Th§s' ig the replacement sheet
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16 [err] which is then reacted with a reducing agent as described above,
preferably with sodiumtriacetoxyborohydride at about room tenperature. The
preparation of the imne is generally carried out in a reaction inert

sol vent such as benzene. xylene or toluene, preferably toluene, at a
tenperature from about 25[err]C to about 110[err]C. preferably at about the
reflux tenperature of the solvent. Suitable drying agents/sol vent systens

i ncl ude titanium tetrachl oride/dichl oromeThéfe, tita- :

The present invention also relates to a pharmaceutical
composition for treating or preventing a disorder in a
mammal, including a human, resulting from an excess of
substance P, comprising a substance P antagonizing amount of

5 a compound of the formula I, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable
carrier.

. The present invention also relates to a method of

treating or preventing a disorder in a mammal, including a

10 human, resulting from an excess of substance P, comprising

administering to said mammal a substance P antagonizing

amount of a compound of the formula I, or a pharmaceutically
acceptable salt thereof. .

The present invention also relates to a pharmaceutical

15 composition for treating or preventing a condition selected

' from the group consisting of inflammatory diseases (e.g.,
arthritis, @psoriasis, asthma and inflammatory bowel
disease), anxiety, depression or dysthymic disorders,

~colitis, psychosis, pain, gastroesophageal reflux disease,

20 allergies such as eczema and rhinitis, chronic obstructive

airways disease, hypersensitivity disorders such as poison

ivy, vasospastic diseases such as angina, migraine and

Reynaﬁd's disease, fibrosing and collagen diseases such as

scleroderma and eosinophilic fascioliasis, reflex

25 sympathetic dystrophy such as shoulder/hand syndrome,

addiction disorders such as -alcoholism, stress related

somatic disorders, peripheral neuropathy, neuralgia,

neurocpathological disorders such as Alzheimer’s disease,

AIDS related dementia, diabetic neuropathy and multiple

30 sclerosis, -disorders related to immune enhancement or

suppression such as systemic 1lupus erythematosus, and

rheumatic diseases such as fibrositis in a mammal, including

a human, comprising an amount of a compound of the formula

I, or a pharmaceutically acceptable salt thereof, effective

35 in antagonizing the effect of substance P at its receptor
site, and a pharmaceutically acceptable carrier.

“This i6 the replacement sheet
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ni um i sopropoxi derdichioromethane and nol ecul ar sieves/ THF. Titani um

tetrachl ori
al so be con
reacti on w
| eaving gro
reaction is
di chl or onet

t he fornula
formul a | b

10

15

20

25

30

35

Qﬁéﬁkgnhgﬁ Ligep is preferred. Conpounds of the formula X
v HHHﬁ rrespondi ng conpounds of the formula | by

t

u m

te conmpound of the formula [err] herein L is
, brono, iodo, tosylate or nesylate). This
generally carried out in a rgaction inert solvent such as

may

a

hane or THF, preferably dichloronethane, ‘at a tenperature from
about O[err] C tomleoupréééntr]ﬁ\\wmﬁﬂsﬁblamsﬁ gledatteds[ or |£. medoaungs of

150 e BVERS O L9nk2e 68 eI & G5Bl 1

y reac
con51st1ng of inflammatory diseases (e.g., arthritis,

psoriasis, asthma and inflammatory bowel disease), anxiety,
depression or dysthymic disorders, colitis, psychosis, pain,
gastroesophageal reflux disease, allergies such as eczema
and rhinitis, chronic obstructive airways disease,
hypersensitivity disorders such‘as.poison ivy, vasospastic
diseases such as angina, migraine and Reynaud’s disease,
fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis, reflex sympathetic dystrophy such
as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic disorders, peripheral
neuropathy, neuralgia, neuropathological disorders such as
Alzheimer’s disease, AIDS related dementia, diabetic
neuropathy .and multiple sclerosis, disorders related to
immune enhancement or suppression such as systemic 1lupus
erythematosus, and rheumatic diseases such as fibrositis in
a mammal, including a human, comprising administering to
said mammal an amount of a compound of the formula I, or a
pharmaceutically acceptable salt thereof, effective in
antagonizing the effect of substance P at its receptor site.

The present invention also relates to a pharmaceutical-

com;;osition for treating or preventing a disorder in a
mammal, including a human, the treatment or prevention of
which is effected or facilitated by a decrease in substance
P mediated neurotransmission, comprising an amount of a
compound of the formula I, or a pharmaceutically acceptable
salt thereof, effective in antagonizing the effect of
substance P at its receptor site, and a pharmaceutically
acceptable carrier.

The present invention also relates to a method of
treating or preventing a disorder in mammal, including a
human, the treatment or prevention of which is effected or
facilitated by a decrease in substance P mediated
neurotransmission, comprising administering to said mammal
an amount of a’ compound of the formula I, or a

This is the replmcement sheet
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themwi th the appropriate conpound of the formula [err] wherein L is
defined as above or is imdazole, and then reducing the resulting am de.
This reaction is typically carried out in an inert solvent such as THF or
di choronmet hane at a tenperature from about -20[err]C to about 60[err]C,
preferably in dichloronethane at about O[err]C Reduction of the resulting
am de is acconplished by treatment with a,reduci ng agent such as borane

di met hyl suffide conplex, |ithium alum numlhydrl de or disobutyl al um num

hydride in a'i)ﬂdﬁfatcéiﬂii/ﬁll ucacaépeabxé ekagt OﬁnZHEofTheewlm in
terrperaturema r%&efro to aboyt the refluy gp ture f the

solvent. Pre éﬁﬁf’? angef &8 Ads tor' Bit
di net hyl sul fi de chs epreseﬂ‘lHFimvembbun &ébgerrélates to a pharmaceutlcal

composition for treating or preventing a disorder in a
5 mammal, including a human, the treatment or prevention of

which is effected or facilitated by a decrease in substance

P mediated neurotransmission, comprising an amount of a

compound of the formula I, or a phargaceutically acceptable

salt thereof, effective in treating or preventing such
10 disorder, and a pharmaceutically acceptable carrier.

The present invention also relates to a method of
treating or preventing a disorder in mammal, including a
human, the treatment or prevention of which is effected or
facilitated by a decrease in substance P mediated

15 neurotransmission, comprising administering to said mammal
an amount of a compound of the formula I, or a
_pharmaceutically acceptable salt thereof, effective in
treating or preventing such disorder. '

The compounds of the formula I have chiral centers and

20 therefore exist in different enantiomeric forms. This
invention relates to all optical isomers and all
stereoisomers of compounds of the formula I, and mixtures
thereof. '

. Formula I above includes compounds identical to

25 those depicted but for the fact that one or more hydrogen or
carbon atoms are replaced by radioactive isotopes thereof.
Such radiolabelled compounds are useful as research and
diagnostic tools in metabolism pharmokinetic studies and in
binding assays. Specific applications in research include.

30 radioligand binding assays, autoradiography studies and in
vivo binding studies, while specific applications in the
diagnostic area include studies of the substance P receptor
in the human brain in in_ viveo binding in the relevant
tissues for inflammation, e.g. immune-type cells or cells

35 that are directly involved in inflammatory bowel disorders
and the like. Included among the radiolabelled forms of
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Wien Qis a group of the formula Il, the starting materials of the formula
X may be prepared as described in United States Patent Application Seri al
No. 566,338, filed July 20, 1990 and assigned to Pfizer Inc. This
application is incorpo- rated herein in its entirety. Wen Qis a group of
the formula Ill1, thestarting materials of the formula X may be prepared as
described in United States Patent Applicgayion Serial No. 532,525, filed
June 1, 1990 and the PCT patent application claimng priority fromit that
was filed ApbimpodhdslO%f arthé s fothuled $- Aareo- Zhar yltiCikiwm| i ahdesc™
Bot h t hese aggl | catl%gf A assi gned to Pfizer Inc. and are incorporated

herein in tREPFORAE
etalled Description of the Invention
The compounds of the formula I may be prepared as

5 described in the following reaction schemes and discussion.
Unless otherwise indicated, R!, R}, R}, R, R’, RS, R, R}, R,
RY, RY, R?, R®, X, 2, Q, ¥, m, n, o, P, 4, X, ¥, and 2z in
the reaction schemes and discussion that follow are defined
as above.

This Sheet Has Been Replaced

AT

™is is ihe-'rspta.ecmem sheet
< 3 0CT B

Date:



17 When Qis a group of the formula IV, V or VI. the starting materials of
the formula X nay be prepared as described in United States Patent
Application Serial No. 557,442, filed July 23, 1990 and the PCT patent
application claimng pri- ority fromit that was filed May 15, 1991, and is
entitled "Quinuclidine Derivatives." Both these applications are assigned
to Pfizer Inc. and are incorporated herein in their entirety. Wen Qis a
group of the fornmula VIl1. the starting mat®Tials of the formula X nay be
prepared as described in the Scheme

X11

I
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foll owi ng patent applications, all of which are assigned to Pfizer Inc:
United States Patent Application Serial No. 619,361, filed Novenber 28,
1990; United States Patent Application Serial No. 675.24, filed March 26,
1991; United States Patent Application Serial No. 800,667, filed on
Novenber 27, 1991; and PCT Patent Application Serial No. PCT/US 92/00065,
whi ch designates the United States and.-ygs filed on January 4, 1992. The
foregoing four applica- tions are incorporated herein in their entirety.

Wien Qis a group of the fornmula Vligchdme s2arting materials of the fornula

X may be prepared as described in United States Patent Application Serial
No. 590, 423, filed Septenber 28, 1990 and assigned to Pfizer Inc. This

appli- cation is incorporated herein in its entirety.
y3
/'\ H y2
(CH2) gy —NH, (CHpd oy N
RS - Ré xi
(w H R

XIT1 : XIv

RIO

%
%
o« rgd .

Q= vn, m'T’o)

(@ = VII, m = 0)

I
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Schenme 2 illustrates an alternate nethod of preparing conpounds of the
formula | wherein Qis a group of the for- mula VII. As shown in Schene 2,
reductive am nation of a conpound of the fornmula XII wi th sodi um

cyanobor ohydri de or sodiumtriacet oxyborohydride and a conpound of the
formula X1l yields a conmpound of the formula XIV. This reaction is
typically carried out in a polar solvent such as acetic acid or a | ower

al kanol , at a tenperature from about O[eFfP~C to about 50 C. Methanol is

t he preferred sol vent and about 25[errbé|sstae preferred tenperature. It
is also preferable that the pH of the m-xture be fromabout 4 to
about 5. Reduction of the conpound of fornula XIV yields a conpound of the

formula | wherein Q '?Cﬁ group of the formupa (CH,), %3
R? :
8 (CH,) 2
RS (CHa) NH, R edx X
—_— H 1
(CHy) 6 (CHa) X
22y R {N/——R"
| R? | R?.
CBz GBz
XV XVI
X3 | x3
H H
2 2
N I X o X
xl ' xl
1 I
(@ =VIII, m # o (@ =VIII, m = o)
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VIl and mis zero. Suitable reducing agents include borane dinethylsulfide
in THF, lithium al um num hydride, borane in THF and sodi um This Sheet Has Been Replaced
bor ohydri de-titanium (1V) chloride. Best results are obtained EIHIJ“SII“IHI | il
borane dinethylsulfide in THF. The reaction nay be carried out
tenperatures from about roomtenperature to about 1 50[err]C, anda is
preferably carried out at the reflux temgnature of the solvent. The
conpounds of formula | so formed may be converted to a conmpound of the
formula | wherein d3hgownds 0¥ Oknkherdraidil atVida@nthen prephbed tHANtHR! O
havi ng the sane stereochem stry by reacti ng t hem w t_h the appropriate com
pound of t he HGMAAS ﬁ@?}@f%ﬁlr;?[ﬁ??ﬁﬁ?, 8PS AL is halo, nmesylate or
tosylate and wher Refaneing tbeseheheniGacompaimis @ tivedformulai & may
(CHLer 1) Ler e MBNpGRLAAE Y BRABIACRY BlnBuid! POE- GHLORelBUlBIN O
5 group using a strong mineral acid such as hydrochloric,
hydrobromic or hydroiodic acid, at a temperature from about
room temperature to about the reflux temperature of the
acid. Preferably, the reaction is conducted in hydrobromic
acid at the reflux temperature. This re;ction, which yields
10 the corresponding compounds of formula XI, is usually
carried out for a period of about 2 hours.
For those compounds of the formula X wherein Q is a
group of the formula VII or VIII, it is preferable to remove
. the methoxybenzyl group by treating them with hydrogen in
15 the presence of a metal .containing catalyst such as platinum
or palladium. Generally, this reaction is conducted in a
reaction inert solvent such as acetic acid or a lower
alcohol, at a temperature from about 0°C to about 50°C.
(These compounds may also, alternatively, be treated with a
20 dissolving metal such as lithium or sodium in ammonia at a
temperature from about -30°C to about -78°C, or with a
formate salt in the presence of palladitim or with
cyclohexane in the presence of palladium) . Preferably, such
_ compounds are treated with hydrogen ih the presence of
25 palladium on carbon in a mixture of methanol/ethanol in
water or methanol/ethanol containing hydrochloric acid at a
temperature of about 25°C.
The resulting compounds of the formula XI may be
converted to the corresponding compounds of the formula I by
30 reaction with the appropriate compound of the formula XII
(as depicted in scheme 1). This reaction is typically
carried out in the presence of a reducing agent such as
sodium cyanoborohydride, sodium triacetoxyborohydride,
sodium borohydride, hydrogen and a metal catalyst, zinc and
35 hydrochloric acid, borane dimethylsulfide or formic acid at
a temperature from about -~60°C to about 50°C. Suitable
reaction inert solvents for this reaction include lower
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and wherein one of the carbons of said-(CH[err])n1hay optionally be

substituted w t hInhiy Sheat Has Bl ReplagaCt i on is typically carried out in the

presence of a bas utm hyl am ne or potassiumt-butoxide. in a
!

pol ar sol vent suc chlo- ride or dichloroethane, and at a
tenperature from about . room erature to about 150[err] C. Preferably,
the reaction is carried out at the ref luy,tenperature in nethylene
chloride in the presence of triethylam ne’"The starting nmaterials of the

formula X | Iaﬁreanesspr(@p%r.e,d S HRRS] | befhhAoYNiand iHSHRSpdRGEN] acetic
Application Serial No g 9 g%_ filed Novenber_28 1990 an

. . 3 sssi gged {__o.
Pfizer Inc. ¥Aid apd bekrphyorofuran jdikley HHSTSFARLY  sERAt PPAYS Cstfiene
3 illustrateacatiel aeidat thaetbngephtowle g abopeupescef ahether meflacing

wherein Qi SaSeHEOEB 2‘8&1@% tt%rirgéleq:o\%gdrohydride.

5 Alternatively, the reaction of a compound of the
formula XI with a compound of the formula XII may be carried
out in the presence of a drying agent or using an apparatus
designed to remove azeotropically the water generated, to

==t

produce an imine of the formula
10 ' x3

Q/N\ . y2

15
which is then reacted with a reducing agent as described
above, preferably with sodium triacetoxyborohydride at about
room temperature. The preparation of the imine is generally
carried out in-a reaction inert solvent such as benzene,

20 xylene or toluene, preferably toluene, at a temperature from
about 25°C to about 110°C, preferably at about the reflux
temperature of the solvent. Suitable drying agents/solvent
systems include titanium tetrachloride/dichloromethane,

titanium isopropoxide/dichloromethane and molecular
25 sieves/THF. Titanium tetrachloride/dichloromethane is
preferred.

Compounds of the formula XI may also be converted to
the corresponding compounds of the formula I by reaction
with the appropriate compound of the formula

30

35
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As shown in scheme 3, reductive am nation of a conpound of the formula XrT
in the presence of a conpound of the formula XV yields a coTi«shed Haf BdehlR,

formul a XVI. Exanpl es of reducing agents that may be used ar i
the presence of a netal catalyst sodium borohydride, sodium ,mmmlm I’
cyanobor ohydride and sodi um tri acet oxyborohydride. This reacti

general ly carried out in a polar solvent _guych as acetic acid or a |ower
al kanol, in the presence of a dehydrat- ing agent such as nol ecul ar sieves,

Sgl \alletnterrgﬁ&az é%.efir,ptrmr,]ab_guta:c Oléa\émtagubr'ﬂ@ r{& gMpt bna@:roi,s biremey efiedoed -
B e preferr enperature. LIt i, .
the pH of th&as¥=EA%°Hi R‘FﬁV&a%@)f‘r %’aﬁ)oﬁ?aﬁtFBnah‘%u?g%ge%ﬁéﬂ]gg %\%é%@at

conpounds of dyte froranuteacdionainbet! eolventy sat s ngichtorpuetbane oie
Formila Xv WI'IEH 'a p%%?er%%lirgfd d'l%‘ﬂl%‘i:émﬁb%ﬁé’ﬁé‘?'a% a temperature from about '
5 0°C to about 60°C, preferably at about 25°C.
compounds of the formula XI may also be converted to
the corresponding compounds of the formula I by reacting
them with the appropriate compound of the formula

10 : 0
X X2

15 wherein I is defined as above or is imidazole, an'd then
reducing the resulting amide. This reaction is typically
carried  out in an inert solvent such as THF or
dichloromethane at a temperature from about -20°C to about
60°C, preferably in dichloromethane at about 0°C. Reduction

20 of the resulting amide is accomplished by treatment with a
reducing agent such as borane dimethylsulfide complex,
lithium aluminum hydride or diisobutylaluminum hydride in an
inert solvent such.as ethyl ether or THF. The reaction
temperature may range from about 0°C to about the reflux

25 temperature of the solvent. Preferably, the reduction is
accomplished using borane dimethylsulfide complex in THF at
about 60°C. ' |

When Q is a group of the formula II, the starting
30 materials of the formula X may be prepared as described in
United States Patent Application Serial No. 566,338, filed
July 20, 1990 and assigned to Pfizer Inc. This application .

is incorporated herein in its entirety.
When Q is a group of the formula III, the starting
35 materials of the formula X may be prepared as described in
United States Patent Application Serial No. 532,525, filed
June 1, 1990 and the PCT patent application claiming

This is the repiacement sheet
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[err] and then reducing the resulting am de. The acylation is generally
conducted in a pRis}heebBds\BRELReplced., di chl oronet hane, THF or ethyl ether),

at a tenperature o about 6[err]C. The preferred solvent is
di chl or onet Khane a rred tenperature i s about 25 C. Exanpl es of
reduci ng agents t used to I’edLLqu_I he am de are |ithium al u- 18

priority from it that was filed April 25, 1991 and is
entitled "3-Amino-2-Aryl Quinuclidines."” Both  these
applications are assigned to Pfizer 1Inc. and are
incorporated herein in their entirety.

] When Q is a group of the formula IV, V or VI, the
starting materials of the formula X may be prepared as
described in United States Patent Application Serial No.
557,442, filed July 23, 1990 and -the PCT patent application
claiming priority from it that was filed May 15, 1991, and

10 is entitled "Quinuclidine Derivatives."™ - Both these
applications are assigned to Pfizer 1Inc. and are
incorporatéd herein in their entirety.

When Q is a group of the formula VII, the starting

~ materials of the formula X may be prepared as described in

15 the following patent applicatiohs, all of which are assigned
to Pfizer Inc: United States Patent Application Serial No.
619,361, filed November 28, 1990; United States Patent
Application Serial No. 675,244, filed March 26, 1991; United
States Patent Application Serial No. 800,667, filed on

20 November 27, 1991; and PCT Patent Ai:plication Serial No.
PCT/US 92/00065, which designates the United States and was
filed on January 4, 1992. The foregoing four applications
are incorporated herein in their entirety. -

When Q is a group of the formula 'VIII, the starting

25 materials of the formula X may be prepared as described in
United States Patent Application Serial No. 590,423, filed
September 28, 1990 and assigned to Pfizer Inc. This
application is incorporated herein in its entirety.

Scheme 2 illustrates an alternate method of preparing

30 compounds of the formula I wherein Q is a group of the
formula VII. _

As shown in Scheme 2, reductive amination of a compound
of the formula XII with sodium cyanoborohydride or sodium
triacetoxybofohydride and a compound of the formula XIII

35 yields a compound of the formula XIV. This reaction is
typically carried out in a polar solvent such as acetic acid
or a lower alkanol, at a temperature from about 0°C to about

P

o
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m num hydri de and borane dinethyl sulfide. The reduction is typically
carried out in a polar solvent (e.g.. ether, THF or DVME) at a tenperature
fromabout O[err]C to about the reflux tenperature of the solvent.
preferably at about roomtenper- ature. The conpounds of fornula XVI may be
converted into the correspondi ng conpounds of fornula I wherein Qis a
group of the formula VIIl and mis zero byzggacti ng themw th ammmoni um
formats in the presence of palladiumon char- coal (e.g.. 10% pal |l adi um on

charcoal ). Usgakky, MeftMatiolS0lycfle SPEbrasrahihkol1detitiidhd aBoh®Wesoc ig
al kanol is usggsband t he reaﬁctlon is run at _a tenperature from about room
. r

temperature t BRELEEFLS AU Rt 0I5 1§ MER PreigxaRle prhat the
erably, the rpHcbfothes reacticiredixtitd ol £126m r dbout esptoatboats 6. about

3 to about 24 hoUr§.qyiction of the compound of formula XIV yields a
5 compound of the formula I wherein Q is a group of the
formula VII and m is zero. Suitable reducing agents include
borane dimethylsulfide in THF, lithium aluminum hydride,
borane in THF and sodium borohydride-titanium (IV) chloride.
Best results are obtained by using borane dimethylsulfide in
10 THF. The reaction may be carried out at temperatures from
about room temperature to about 150°C, and is preferably
carried out at the reflux temperature of the solvent.
The compounds of formula I so formed may be converted
to a compound of the formula I wherein Q is a group of the
15 formula VII and m is:other than zero having the same
stereochemistfy by reacting them with the appropriate
compound of the formula R!°-(CH,),-L’, wherein L’ is halo,
mesylate or tosylate and wherein one of the carbon-carbon
single bonds of said (CH,), may optionally be replaced by a
20 carbon-carbon double bond or a carbon-carbon triple bond,
and wherein one of the carbons of said (CH,), may optionally
be substituted with R!'. This reaction is typically carried
out in the presence of a base such as triethylamine or:
potassium t-butoxide, in a polar solvent such as methylene
25 chloride or dichldroethane, and at a temperature from about
room temperature to about 150°C. Preferably, the reaction
is carried out at the reflux temperature in methylene
chloride in the presence of triethylamine.
The starting materials of the formula XIII may be
30 prepared as described in United States Patent Application
Serial No. 619,361, filed November 28 1990 and assigned to
Pfizer Inc. This application is incorporated herein in its
entirety.
Scheme 3 illustrates an alternate method of making
35 compounds of the formula I wherein Q is a group of the
formula VIII.

- This is the replacement sheet
- This-Sheet Has Been Replaced 3

T e o




The conpounds of the formula | prepared by the foregoing pro&es%ﬁr : e ._
converted into conpounds that are identical but for the fact b laced
equal to zero using the procedure described above for prepari H HH l,

of the formula | wherein Qis a group of the formula VIl1 and _

to zero. The starting materials of the fornula XV may be prepared as

described in United States Patent applicatjggan Serial No. 590.423. filed

Sept ember 28, 1990 and assigned to Pfizer I'nc. This application is

i ncor por at ed her eixs ishawrs iensicheme . 30 v amdimatiion ofher @ompQuirsl a

roup of the r a t e:ls o] d t t | A-
gentpnitrogerf’If;r‘{t;'aTH%)r(‘a‘:.l‘)!zfrl'lglg'q‘as;ag%O\f'min1 b‘é?%mﬁg%ggg%%enését%ﬁ?%#cgggd( ?o%q{ea

fornula I1) viamulse 28bpedds e compopnshiafe theh £ormvden ML oEXanphas @f | vy

carried out ifpdudiGif)y Hoents C thaltVephySUBE a3sB&NZHPE. HyPd65€nOrid Hehe

ustng an a50| C%Jresence of a metal catalyst, sodium borohydride, sodium

cyanoborohydride and sodium triacetoxyborohydride. This

reaction is generally carried out in a polar solvent such as

acetic acid or a 1lower alkanol, il'.l the presence of a
dehydrating agent such as molecular sieves, at a teﬁperature '

10 from about 0 to about 50°C. Methanol is the preferred

solvent and 25°C is the preferred temperature. It is also

preferable that the pH of the reaction mixture be from about

4 to about 5.

Alternatively, compounds of the formula XVI may be

15 formed by acylating a ecompound ?f the formula XV with a

compound having the formula

2
cl X
20 ' vl

and then reducing the resulting amide. The acylation is
generally conducted in ' a polar solvent (e.qg.,
25 dichloromethane, THF or ethyl ether), at a temperature from
about 0 to about 60°C. The preferred solvent is
dichloromethane and the preferred témperature is about 25°C.
Examples of reducing agénts that may be used to reduce the
amide are 1lithium aluminum hydride and borane dimethyl
30 sulfide. The reduction is typically carried out in a polar
solvent (e.g., ether, THF or DME) at a temperature from
about 0°C to about the reflux temperature of the solvent,
preferably at about room temperature.
The compounds of formula XVI may be converted into the
35 corresponding compounds of formula I wherein Q is a group of
the formula VIII and m is zero by reacting them with

ammonium formate in the presence of palladium on charcoal
Thiz is the replacement sheet
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such as met hanesutfonic—acid or p-tol uenesul fonic acid at a tenperature
from about 20[err] Crhﬁ% L BasiRld Rbplate@nper at ure of the solvent. Preferably,
the reaction is carr anphorsul fonic acid in tol uene at
reflux. [err] The pr Hl“ﬂ lﬁm her conpounds of the fornula I not
specifically descrlb 0|ng experinmental sec- tion can be
acconpl i shed using conblnatlons of the re®ctions described above that wll
be apparent to those skilled in the art In each of the reactions dlscussed
or illustrat(g.n sdiepadlhdions caabeharquadysur ¥sualia, er poileal seAvent
otherwi se indjgpted. o gfxfisﬂE:%%aftreO'B@bQu%oQ ep UKBHVNCTES dfedPOkhaSthe

at nospheres are generally acceptabl e I ent pres-
reaction is run at a temperature from about room temperature

to about 150°C for about 0.5 to about 24 hours. Preferably,
5 the reaction is conducted in ethanol at room temperature for

about 3 to about 24 hours.

The compounds of the formula I prepared by the
foregoing procedure may be converted into compounds that are
identical but for the fact that m is not egual to zero using

10 the procedure described above for preparing compounds of the
formula I wherein Q is a group of the formula VII and m is
not equal to zero. '

The starting materials of the formula XV may be
prepared as described in United States Patent application

15 Serial No. 590,423, filed September 28, 1990 and assigned to
Pfizer Inc. This application is inéorporated herein in its
entirety. |

Compounds of Formula I wherein Q is a group of the
formula II and there is a double bond between Q and the

20 adjacent nitrogen are prepared as shown below by
condensation of Q=0 (Q of formula II) with the appropriate
benzylamine. The condensation is typically carried out in
a nonhydroxylic solvent such as benzene, toluene or THF
using an acid such as methanesulfonic acid or p-

25 toluenesulfonic acid at a temperature from about 20°C to the
reflux temperature of the solvent. Preferably, the reaction
is carried out using camphorsulfonic acid in toluene at

reflux.
30 X? x®
2
, xlx N y2
0—0 . y1
s (G=1I) Q=11
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sure, i.e. about 1 atrnosphere, is preferred as a matter of convenience.
The novel conpounds of the fornmula | and the pharmaceutically acceptable
salts thereof are useful as substance P antagonists, i.e.. they possess the
ability to antagonize the effects of substance P at its receptor site in
manmal s, and therefore they are able to function as therapeutic agents in
the treatnent of the aforenentioned disorders and diseases in an afflicted
manmal . The conpounds of the formula | WTR8M are basic in nature are

and or gani ¢ aci ds TR BRERAF AN o AR CBP PRIt o e Rl S
for admi ni st spleicdif ifcaldy delseribed dinothenfdeegpdbigeekpepimarntad section
initially Tsggl epd GUEMHI Hled NadiHg™bonb1haTdnt bEAKAEN rdabiichs?s
described above that will be apparent to those skilled in
5 the art. '

In each of the reactions discussed or illustrated in
schemes 1 to 3 above, pressure is not critical unless
otherwise indicated. Pressures frgm about 0.5 atmospheres
to about 5 atmospheres are generally acceptable,and ambient

10 pressure, i.e. about 1 atmosphere, is preferred as a matter
of convenience.

The novel compounds of the formula I and the
pharmaceutically acceptable salts thereof are useful as

_substance P antagonists, i.e., they possess the ability to

" 15 antagonize the effects of substance P at its receptor site

in' mammals, and therefore they are able to function as

therapeutic agents in the treatment of the aforementioned
disorders and diseases in an afflicted mammal.

The compounds of the formula I which are basic in

20 nature are capable of forming a wide variety of different
salts with various inorganic and organic acids. Although
such salts must be pharmaceutically acceptable for
administration to animals, it is often desirable in practice
to initially isolate a compound of the Formula I from the

25 reaction mixture as a pharmaceutically unaéceptable salt and
then simply convert the latter back to the free base
compound by treatment with an alkaline reagent and
subsequently convert the latter free base to a
pharmaceutically acceptable acid addition salt. The acid

30 addition salts of the base compounds of this invention are
readily prepared by treating the base compound with a

~ substantially equivalent amount of the chosen mineral or
organic acid in an aqueous solvent medium or in a suitable
organic solvent, such as methanol or ethanol. Upon careful

35 evaporation of the solvent, the desired solid salt is
readily obtained.
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pharmaceutically unacceptable salt and then sinply convert the latter back
to the free base conpound by treatnent with an al kaline reagent and
subsequently convert the latter free base to a pharnmaceutically acceptable
acid addition salt. The acid addition salts of the base conpounds of this
invention are readily prepared by treating the base com pound with a
substantial ly equi val ent anmount of the chosgn mneral or organic acid in an
aqueous sol vent nediumor in a suitable organic solvent such as nethanol or

ethanol . Upon car efhbsevapfipaungs of the $eriRfila I Mhidasidd Hld hsicis -

readi |l y obtaiped. _Those conpounds of the fornmula | which are also acidic in
nature?/ e.g., *Hn8f uﬁﬁérﬁ'?‘s CHHFEVR éfﬁllga%pm%BYé' o TLo GRRAP Ifa L
salts with vaforminghoasecd Dgs aaltlly vagtenis pha reridditiy i daEDp | ffceft apied

_sal ts incl Udecégfoﬁy.(aﬂcaﬁ{gﬁgls of such salts include the alkali metal or
5 alkaline-earth metal salts and particularly, the sodium and
potassium salts. These salts are all prepared by
conventional techniques. The chemical bases which are used
as reagents to prepare the pharmaceutically acceptable base
salts of this invention are those which form non-toxic base
10 salts with the acidic compounds of formula I. Such non-
toxic base salts include those derived from such
pharmacologically acceptable cations as sodium, potassium
calcium and magnesium, etc. These salts can easiiy be
prepared by treating the corresponding acidic compounds with
15 an aqueous solution containing the desired pharmacologically
acceptable cations, and then evaporating the resulting
solution to dryness, preferably under reduced pressure.
Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired
20 alkali metal alkoxide together, and then evaporating the
resulting solution to dryness in the same manner as before.
In either case, stoichiometric quantities of reagenfs are.
preferably "employed in order to ensure completeness of
reaction and maximum yields of the desired final product.
25 The compouhds of formula I and their pharmaceutically
acceptable salts exhibit substance P receptor-binding
activity and therefore are of value in the treatment and
prevention of a wide variety of clinical conditions the
treatment or prevention of which are effected or facilitated
30 by a decrease in substance P mediated neurotransmission.
Such conditions include inflammatory diseases (e.q.,
arthritis, psoriasis, asthma and inflammatory bowel
disease), anxiety, depression or dysthymic disorders,
colitis, psychosis, pain, gastroesophageal reflux disease,
35 allergies such as eczema and rhinitis, chronic obstructive
airways disease, hypersensitivity disorders such as poison
ivy, vasospastic diseases such as angina, migraine and

This 6 the repiacement sheet



or alkaline-earth nmetal salts and particularly, the sodium and potassium
salts. These salts are all prepared by conven- tional techniques. The

chem cal bases which are used as reagents to prepare t g{g@@;@ﬁ&gk&

accept abl e base salts of this invention are those whic [lﬂ]“ ﬂlj base

salts with the acidic conpounds of formula I. Such non-t

I ncl ude -t hose derived from such pharnacol ogi cally accept

sodi um pot assi um cal ci um and magnesi um -efgs These salts can easily be

prepared by treating the corresponding acidic conpounds wi th an aqueous

sol ution contReynaufd 1shedilssased fhbrosdoigginchl¢yllagent diseasesi gwsh amd

then evaporatd htdifefis Ul tah% SOl U6 PHopRI1ic  fascioliasis,  reflex
sympathetic dystrophy such as shoulder/hand syndrome,
addiction disorders such as alcoholism, stress related

5 somatic disorders, peripheral .neuropathy, neuralgia,

neuropathological disorders such as Alzheimer’s disease,
AIDS related dementia, diabetic neuropathy and multiple
sclerosis, disorders related to »immune enhancement or
suppression such as systemic 1lupus erythemdatosus, and

10 rheumatic diseases such as fibrositis. Hence, these
compounds are readily adapted to therapeutic use as
substance P antagonists for the control and/or treatment of
any of the aforesaid clinical conditions -in mammals,
including humans. '

15 The compounds of the formula I and the pharmaceutically
acceptable salts thereof can be administered via either the
oral, parenteral or topical routes. In general, these
compounds are most desirably administered in dosages ranging
from about 5.0 mg up to about 1500 mg per day, aithough

20 variations will necessarily occur depending upon the weight
and condition of the subject being treated and the
particular route of administration chosen. However, a
dosage level that is in the rahge of about 0.07 mg to about
21 mg per kg of body weight per day is most desirably

25 employed. Variations may nevertheless occur depending upon
the species of animal being treated and its individual
responée to said medicament, as well as on the type of
pharmaceutical formulation chosen and the time period and
interval at which such administration is carried out. 1In

30 some instances, dosage levels below the lower limit of the
aforesaid range may be more than adequate, while in other
cases still larger doses may be employed without causing any
harmful side effect, provided that such larger doses are
first divided into several small doses for administration

35 throughout the day.

The .compounds of the invention may be administered

1l
alone or in combination Wlth phamaceutically acceptable
This ia the repiacement sheet
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-19 dryness. preferably under reduced pressure. Alternatively,—they nmay
al so be prepared by m xing |ower alkanolic solu- tions of the acidic
conmpounds and the desired al kali netal al koxide together, anﬁlfmﬁhHasBeenRe laced

evaporating the resulting solution to dryness in the sane man” ﬁ"mﬂ“m l’
i It

In either case, stoichionetric quantities of reagents are pre
enpl oyed in order to ensure conpl etenessy9l reaction and maxi numyie
the desired final product. The conpounds of formula | and their

phta_r rratceut [ ga%;%ie@?cem;ablﬁm;ifs expy bi icHBgt avge Rheeceftivae bi fndhﬁfes
acti vi an ererqre,ar,e_o alue.int Lt t]
W de val i of POV SERPAYCARSLRRER oo Ruchr adpRRRPEs ne13h Haf Bl baf: fha®

out in single or multiple doses. More particularly, the

S

novel therapeutic agents of this invention can be
5 administered in a wide variety of different dosage forms,
i.e., they may be combined with wvarious pharmaceutically
acceptable inert carriers in ‘the form of tablets, capsules,
lozenges, troches, hard candies, powders, sprays, creams, '
salves, suppositories, Jjellies, gels, pastes, lotions,
10 ointments, = agqueous suspensions, injectable solutions,
elixirs, syrups, and the like. Such carriers include solid
diluents or fillers, sterile aqueous media and various
non-toxic organic solvents, etc. Moreover,, oral
pharmaceutical compositions can be suitably sweetened and/or
15 flavored. In general, the therapeutically-effective
compounds of this invention are present in such dosage forms
at concentration levels ranging from about 5.0% to about 70%
by weight. _ '
For oral administration, tablets containing wvarious
20 excipients such as ‘microcrystalline cellulose, sodium
citrate, calcium carbonate, dicalcium phosphate and glycine
may be employed along with various disintegrants such as
starch (and preferably corn, potato or tapioca starch),
alginic acid@ and certain complex silicates, together with
25 granulation binders 1like polyvinylpyrrolidone, sucrose,
gelatin and acacia. Additidnally, lubricating agents such
as magnesium stearate, sodium lauryl sulfate and talc are
often very useful for tabletting purposes. Solid
compositions of a similar type may also be employed as
30 fillers in gelatin capsules; preferred materials in this
connection also include lactose or milk sugar as' well as
high molecular weight polyethylene glycols. When aqu'eous
suspensions and/or elixirs are desired for oral
administration, the active ingredient may be combined with
35 various sweetening or flavoring agents, coloring' matter or
dyes, and, if so desired, emulsifying and/or suspending
agents as well, together with such diluents as water,
This is the repiacement sheet
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or prevention of which are effected or facilitated by a decrease in
subst ance P nedi at ed neurotransm ssi on. Such con- d|t|ons i ncl ude
inflammatory diseases (e.g., arthritis, psoriagj fcddnf | ammat ory
litis
Fch'as eczema

bowel disease), anxiety, depression or dysthym

psychosi s, pain, gastroesophageal reflux diseas ll[!ﬂ@ﬂ%g

and rhinits. chronlc obstructive airways di seas rtlvity

di sorders such as poison ivy, vasospash1$2hseases such as angina m grai ne
and Reynaud' s disease, fibrosing and coll agen di seases such as sclggﬁgerna
and eosi - noPhaNl £ ask¥epPYiens. Héﬂl%@-rsyrﬁ%'dl‘i"ﬂ’r’& d9BEr oYY X
shoulder/haqﬁmmﬂﬁkﬁnﬁhsaﬂﬁegébgn dlsorders such as alco- holism stress
rel ated somatic sorders eriphera neur at neur a
neuropathologlcalQfsunqﬁ§%ﬁg % %@? EYQPSeasﬁgggﬁtgnrela?
denentia, dittatdpeuteic ogarpound nmttméepmdsanslanwmmmmnErsnnﬂxﬁerto
lmune 5 gesame or peanut oil or in aqueous propylene glycol may be

employed. The aqueous solutions should be suitably buffered
if necessary and the liquid diluent flxst rendered isotonic.
These aqueous solutions are suitable for intravenous
injection purposes. The oily solutions are suitable for

10 intraarticular, intramuscular and subcutaneous injection
purposes. The preparation of all these solutions under
sterile conditions is readily accomplished by standard
pharmaceutical techniques well known to those skilled in the
.art.

15 Additionally, it is also possible to administer the
compounds of the present invention topically when treating
inflammatory conditions of the skin and this may preferably
be done by way of creams, jellies, gels, pastes, ointments
and the 1like, in accordance with standard pharmaceutical -

20 practice.

The activity of the compounds of the present invention
as substance P antagonists may be determined by their
ability to inhibit the binding of substance P at its
receptor sites in bovine <¢audate tissue, employing

25 radioactive ligands to visualize the tachykinin receptors by
means of autoradiography. The substance P antagonizing
activity of the herein described compounds may be evaluated
by using the standard assay pfocedure described by M. A.
Cascieri et al., as reported in the Journal of Biological

30 Chemistry, Vol. 258, p. 5158 (1983). This method
essentially involves determining the concentration of the
individual compound required to reduce by 50% the amount of
radiolabelled substance P ligands at their receptor sites in
said isolated cow tissues, thereby affording characteristic

35 IC, values for each compound tested.

In this procedure, bovine caudate tissue is removed
from a -70°C freezer and homogenized in 50 volumes (w./v.)

This i& the replacement sheet
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enhancenment or suppression such as system c |upus erythematosus, and
rheumati ¢ di seases such as fibrositis. Hence, these conpounds are readily
adapt ed to ther apgisishést BBBeaRepldedt ance P ant agoni sts for the control
and/ or treatnment o foresald clinical conditions in nmanmmal s,

I ncl udi ng humans. kﬂﬂﬂg of'the formula | and the pharnaceutlcally
acceptable salts t e adm nistered via either the oral,

parenteral or topical routes. In gener al ,”these conpounds are most
desirably ad Epr dal §s S ro abo AN Uty o
1500 ng per H%y, ﬁ v ogar?gflgﬁgnﬂrﬁg ecg%§ar# lﬁgccur#ég é9%§éﬂ

t he wei ght aﬂriﬂkﬂ?rﬁo Y& axyematiny bl , Bepwgnﬁﬂﬁﬁkgﬂhnd thEdEQFpﬂéﬁﬂ

route of admﬁuﬁélatnmw%% dIovEVvES ﬁéiﬁmér@t@ ﬂémeﬂt&llﬁhgtdae at

f 7 21 f h :
ange of aboulo O T840 R0 TLTHPeL K T ottt IS R ek ® 410"

5 resuspended in 50 volumes of Tris buffer, rehomogenized and
then recentrifuged at 30,000 x G for another twenty- minute
period. The pellet is then resuspended in 40 volumes of
ice-cold 50 mM Tris buffer (pH 7.7) containing 2 mM of
calcium chloride, 2 mM of magnesium chloride, 40 g/ml of

10 Dbacitracin, 4ug/ml of leupeptin, 2ug of chymostatin and 200
g/ml of bovine serum albumin. This step completes the
production of the tissue preparation.

' The radioligand binding procedure is then carried out
in the following manner, wviz., by initiating the reaction

15 wvia the addition of 100 .ul of the test compound made up to
a concentration of 1 puM, followed by the addition of
100 upl of radiocactive 1ligand made up to a final
concentration 0.5 mM and then finally by the addition of 800

"pl of the tissue preparation produced as described above.

20 The final volume is thus 1.0 ml, and the reaction mixture is
next vortexed and incubated at room temperature (ca. 20°C)
for a period of 20 minutes. The tubes are then filtered
using a cell harvester, and the glass fiber filters (Whatman
GF/B) are washed four times with 50 mM of Tris buffer (pH

25 7.7), with the filters having previously been presoaked for
a period of two hours prior to the filtering procedure.
Radioactivity is then determined in a Beta counter at 53%
counting efficiency, and the IC,, values are calculated by
using standard statistical methods.

30 The anti-psychotic activity of the compounds of the
present invention.as.neuroleptié agents for the control of
various psychotic disorders may be determined by a study of
their ability to suppress substance P-induced or substance
P agonist induced hypermotility in guinea pigs. Such a

'35 study may be carried out by first dosing the guinea pigs
with a control compound or with an appropriate test compound
of the present invention, then injecting the guinea pigs with

This is the replacement shegt
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tions may neverthel ess occur dependi ng upon the species of aninmal being
treated and its individual response to said nedicanent, as well as on the
type of pharnmaceutical fornmulation chosen and the tine period and interval
at which such admnistration is carried out. In sone instances, dosage

| evel s below the lower limt of the aforesaid range may be nore than
adequate, while in other cases still |arger doses may be enpl oyed w t hout
causing any harnful side effect. providedsghat such | arger doses are first
di vided into several small doses for adm nistration throughout the day. The

conpounds of g‘ftﬁ;ﬁd}wt PONoFBYa bagmeni,@éer;ed agloNistor byn dotiraceriedradi t h
out o5 previ dtyriarnasia, 93hy Snthamnd Ehérrdnthl) edu iy MRRx
sin- gle or|mﬂdﬂwﬂdnaﬂx&ncom¢t@rpaespOUSarty,saﬁd s@d@Nlmﬁbrapeutlc agents
of thi's inventiongan he ad® "ifbEAREToh" i3 Widtust¥dted by the following
5 examples. It will be understood, however, that the invention
is not limited to the specific details of these examples.
EXAMPLE 1
2-(Diphenylmethyl)-N-( (2-difluoxometho henyl)methyl-
l-azabicyclof2.2. 2.] octan-3-amine

10 A. 2-(Difluoromethoxy)benzaldehyde:
To a 500 mL three-necked round-bottomed flask equipped

with condenser and gas inlet tube were added 5.0 g (40.98
mmol) salicylaldehyde, 150 mL dioxane, and 150 mL (164 mmol)
of a 1.1 N aqueous solution of sodium hydroxide.
15 Chlorodifluoromethane gas was bubbled through the reaction
mixture as it was heated to 60°C, and the reaction mixture
was stirred at this temperature for 2 hours. The reaction
mixture was then cooled and extracted with ether. The
organic layer was dried over sodium sulfate, filtered and
20 evaporated. The residue was chromatographed on sj.lica gel
using hexane/ethyl acetate as eluant to afford a light
yellow oil, 1.63 g (23%). :
'H NMR (§, CDCl;): 6.64 (t, J=72.7 (H-F), 1H), 7.16 (4,
=7, 1H), 7.24 (t, J=7, 1H), 7.53 (m, 1H), 7.81 (m, 1H),
25 10.29 (s, 1H). '
BooNMR (CDCl;):  112.2, 115.6, 115.645, 115.7, 119.1,
119.2, 1l19.5, 125.6, 125.7, 125.8, 125.9, 127.5, 128.8,
128.9, 135.7, 152.71, 152.73, 188.4.

IR '(cm"l, neat): 1700 (C=0).

30 MS (%): 172 (100, parent), 171 (48), 122 (45), 121
(82), 120 (69), 104 (37), 95 (40), 92 (55), 91 (49), 76
(39), 65 (49), 63 (76), 51 (81). _ _

Anal. Calc’d for C,HsF,0,°1/4H,0: C 54.50, H 3.71. Found:

C 54-68’ H 3.33. -
35
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ety of different dosage forns, i.e., they may be conbined with various

phar maceutically acceptable inert carriers in the formof tablets,
capsul es, | ozenges, troches, hard candi es, powders, sprays, creans, salves,
suppositories, jellies, gels, pastes, lotions, ointnents, aqueous

suspensi ons, injectable solutions, elixirs, syrups, and the |ike. Such
carriers include solid diluents or fillers, sterile aqueous nedia and

vari ous non-toxic organi c solvents, etc~3fbreover, oral pharmaceuti- cal
conpositions can be suitably smeetened and/ or fIavored In general t he
t her apeuti cal | y- &.f ectd-yeDdmdk 1 et hivii y : fY &
dosage T or mpyiahy P o s éla g) g &&eahaeaam%eo%to about 70%

by wei ght oral admnlstratl on, ontal ni ng var.i ous exgi pi ents

such as nicr ocr ySQal B néScePLul 6§End§§etﬁ'rﬁ?i“@ndt r £1@SKc aPAULRRA% a M3&Rat 8,

di cal ci um pms'd%@@ angingkyci nper@y Bageep! oyed aheng WithZivarmmss) 2-
di si nt egran uch .as snal {1

phenylmethy -azabicyclo[2.2. 2]octan-3-am1ne (prepared

accordlng to the method of Warawa, et al., J. Med. Chen.,

17, 497 (1974)), 8.5 mL methanol, 383 mg (2.23 mmol) 2~

(difluoromethoxy)-benzaldehyde, and 216 mg (3.42 mmol)

sodium cyanoborohydride. The reaction was stirred at room

10 temperature for 30 hours, partitioned between ethyl acetate

and. water. The organic layer was separated, washed with

brine, dried over sodium sulfate, and evaporated. To remove
the last traces df unreacted amine, the mixture was treated
~ with sodium triacetoxyborohydride in acetic acid at room
15 temperature for 16 hours, then worked up_with agueous sodium
hydroxide and methylene chloride. The residue was
crystallized from isopropanol to afford a white solid, m.p.
144-147°C, 206 mg (27%).
IH NMR (§, CDCly): 1.27 (m, 1H), 1.4-1.8 (m, 2H), 1.90
20 (m, 1H), 2.05 (m, 1H), 2.63 (m, 1H), 2.78 (m, 2H), 2.88 (m,
1H), 3.19 (m, 1H), 3.45 (AB,, J,;=13.5, Ar=105.5, 2H), 3.72
(da, J=8, 12, 1H), 4.43 (4, J=12, 1H), 6.31 (t, J=74 (H-F),
1H), 6.55 and 7.0-7.4 (m, 14H).
Bc-NMR (CDCl,): 20.0, 24.9, 25.4, 42.0, 45.8, 49.4,
25 49.5, 55.0, 61.8, 116.3, 119.0, 125.4, 126.0, 126.5, 127.5,
127.8, 127.9, 128.0, 128.4, 128.5, 128.6, 129.1, 12%8.2,
130.0, 131.6, 143.2, 145.2, 149.3.
IR (em’l, neat): 2940 (c-H), 1599 (c=C).
MS (%): 449 (<1, parent+l), 291 (51), 281 (100), 84
30 (66), 49 (69). _
Anal. Calc’d for CyuH,F,N,0: C 74.98, H 6.74, N 6.25.
Found: C 74.72, H 6.70, N 6.23.
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(and preferably corn, potato or tapioca starch), alginic acid and certain

conpl ex silicates,
pol yvi nyl pyrrol i done,

talc are often very usefu

simlar type may al so be enployed as fillers in gelatin capsules;
materials in this connection also includad-actose or

hi gh nol ecul ar wei ght pol yet hyl ene gl ycols. Wen aqueous suspensi ons and/ or

elixirs are desired for
conbi ned with varj

or al

together with granul ati on bind-
sucr ose,

ers |like

gelatin and acacia. Additionally,
| ubricating agents such as magnesi um st ear at e,

sodi um | auryl
for tabletting purposes,

m | k sugar as well

sul fate and

Solid conpositions of a

preferred
as

adm ni StEXAMBRE Bhe active ingredient may be

and,
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. chloroform.

y#zoalall NfF 63\4 e &l B

The title compound was prepared in a manner similar to
the procedure described in Example 1,
(difluoromethoxy)benzaldehyde with
trifluoromethoxybenzaldehyde in Step+*B.
M.p. 135°C. _ _
'H NMR (CDCl;) & 1.8-2.3 (m, 2H), 2.2-2.8 (m, 6H), 2.66
6H), 3.56 (s, 3H), 3.3-3.7 (m, 3H), 3.90 (m, 3H), 4.16

by replacing 2-
2-methoxy-5-

(s,

n

(m, 2H), 5.06 (m, 1H), 5.20 (br, 1H), 5.50 (m, 1H), 5.60

(br, 1H), 6.77 (d, 1H, J=9.2), 7.02 (m,
11H), 8.00 (br, 1H), 10.8 (br, 1H).

IR (cm™l, KBr): 3180, 3140, 3000, 1500, 1200, 1062, 782.

EXAMPLE 3

(28,38)-2-Phenyl~3-[2-(2,2,2-trifluoroethoxy)benzyl]-
aminopiperidine hydrochloride

A. 2-(2,2,2-Trifluoroethoxy)benzaldehyde

Under a nitrogen atmosphere in a round-bottom flask
equipped with a reflux condenser were placed 0.2 g (1 mmol)
of 2-(2,2,2-trifluoroethoxy)benzonitrile (J; Org. Chem., 377
(1%83)) and 5 mL of formic acid. To this solution was added
ca. 0.2 g of Raney nickel, and the mixture was heated at
reflux for 90 minutes. The mixture was filtered through
diatomaceous earth, and the filter cake was rinsed with
water and chloroform (CHCl,). The layers were separated, and
the aqueous phase was extracted with three portions of
The combined organic fractions were washed with
saturated aqueous sodium bicarbonate and water, dried over

sodium sulfate (Na,S0,) and concentrated (rotary evaporator)

to obtain 176 mg of the title compound as a

ell i
m.p. 33-34°C, Y ow solid,

R
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For parenteral adm nistration, solutions of a therapeutic conpound of the
present invention in either sesanme or peanut oil or in aqueous propylene
gl ycol may be enpl oyed. The aqueous sol utions should be suitably buffered
if nec- essary and the liquid diluent first rendered isotonic. These
aqueous solutions are suitable for intravenous injection pur- poses. The
oily solutions are suitable for intraarticular, intramscular and

subcut aneous injection purposes The preﬁé}%ﬁi<3n of all these solutions

der steril dit | i by ot .
ggcﬁf ?\i S]Llasewgloln néaﬂ a%l Ph IR _i—ﬁ[ﬁf{%ﬁ?gé%ﬁaﬁ)' La

al so possi bl ebenz idepr esent i nvention

topically when tre@ﬂaaﬂ Iaﬁfﬁﬁefoeaﬁoae,fdyﬂéf&ninof a t BBuAllBotREn! ¥ radley
preferably be done b of creanms, jellies el s. pastes, ointnments and
t he were placed 112 mg (0.63 mmol()J (28, 3$)-3-am1no-2-

5 phenylpiperidine, 155 mg (0.76 .mmol) of the aldehyde

prepared in step A above and ca. 2 mL of acetic acid, and

the solution was stirred at room temperature for 1 hour. To
the system were added 294 mg (1.39 mmol) of sodium
_ triacetoxyborohydride in portions, and the mixture was
10 stirred at room temperature overnight. The mixture was
concentrated with a rotary evaporator and partitioned
between 1M agqueous sodium hydroxide (Naoﬁ) and methylene
chloride (CH,Cl,). The layers were separated, and the
agqueous phase was extracted with three portions of CH,Cl,.
15 The combined organic fractions were extracted with three
portions of 2N aqueous HCl, the extracts were made basic
with 2N aquebus NaOH, and the mixture was extracted with
four portions of CH,Cl,. These CH,Cl, extracts were dried
(Na,S0,) and concentrated. The resulting oil was dissolved
20 in ca. 2 mL ethyl acetate and treated with ether saturated
with hydrogen chloride (HCl). The resulting white solid (73
mg, m.p. > 275°C) was collected. This material was
converted to its free base by partitioning between 1N
agueous NaOH and CH,Cl,. The free base (58 mg) was purified
25 Dby flash column chromatography eluting with chloroform
(CHCl;) followed by 1:19 methanol/CHCl; to obtain 32 mg of
oil. ~ Conversion of the free base to the corresponding
hydrochloride salt as described above afforded 17 mg of the
title compound, m.p. > 275°C.
30 'H NMR (free base, CDCl,) § 1.44 (m, 1H), 1.63 (m, 1H),
1.88 (m, 1H), 2.1 (m, 1H), 2.80 (m, 2H), 3.26 (m, 1H), 3.38
(4, 1H, J=15), 3.66 (d, 1H, J=15), 3.88 (s, 1H), 4.08 (m,
2H), 6.68 (d, 1H, J=6), 6.90 (m, 1H), 6.98 (d, 1H, J=6),
7.16 (m, 1H), 7.26 (m, 5H). .
35 HRMS Calc’d for C,H,F;N,0; (parent + 1): 365.1835.
Found: 365. 1980.
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i ke, in accordance with standard pharmaceutical practice. The activity of
t he conpounds of the present invention as substance P antagoni sts may be
determined by their abil- ity to inhibit the binding of substance P at its
receptor sites in bovine caudate tissue, enploying radioactive ligands to
visualize the tachykinin receptors by means of autoradiography. The

- substance P antagonizing activity of the herein described conpounds may be
eval uated by using the standard assay proesa8dre described by M A Cascieri

et al., as
Anal. Calc’d for C,H,F,N,0¢2HCl®1/3H,0: C, 54.19, H,

5.84; N, 6.32, Found: C, 54.22, H, 5.57, N, 6.28.
. EXAMPLE 4
(2S,38) =3~ (2-Methoxy-5-trifluoromethoxybenzyl)amino-2-
5 phenylpiperidine hydrochloride salt '

A, 2-Methoxy-5-trifluoromethoxybenzaldehyde
Under a nitrogen atmosphere in a round-bottom flask

were placed 3.63 ml, (28 mmol) of 4rtrif1uor6methoxyphenol
and 25 mL of acetone. To this stirring solution—were added
10 7.75 g (56 mmol) of potassium carbonate and 3.48 mL (56
mmol) of methyl iodide, and the reaction mixture was stirred
at room temperature overnight. The solids were removed by
suction filtration and the filter cake was rinsed with
acetone. The filtrate was concentrated to obtain 6.5 g of
15 a solid/oil mixture. This mixture was diluted with CHCl,; and
filtered and the filtrate was concentrated to afford 5.5 g
of l-methoxy-4-trifluoromethoxybenzene as a yellow oil.
'H NMR (CDCl;) 6§ 3.78 (s, 3H), 6.83 (d, 1H, J=12), 7.10
(d, 1H, J=12). Mass spectrum m/z: 192 (parent).
20 Under a nitrogen atmosphere in a round-bottom flask
were placed the l-methoxy-4-trifluoromethoxybenzene (5.5 g,
29 mmol) and 110 mL of CH,Cl,. To the system, cooled in an
ice/acetone bath, were added 3.77 mL (34 mmol) of titanium -
tetrachloride (TiCl,) over a period of ca. 1 minute. The
25 reaction mixture was stirred for 30 minutes and 5.69 mL (63
mmol) of «,a-dichloromethylmethyl ether was added to the
system. The ice bath was allowed to expire and the mixture
was stirred at room temperature overnight. The mixture was
poured carefully into water and extracted with three
30 portions of CH,Cl,. These combined extracts were washed with
water and brine, dried (Na,SO,) and concentrated to obtain
6.06 g of an oil. The crude material was purified by flash
column chromatography (250 g of silica gel) using 1:9 ethyl
acetate/hexanes as the eluant to obtain 920 mg of the title
35 compound with a slight impurity and 3.27 g of pure title

compound. ____ _ — —
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20 reported in the Journal of Biological Chemistry Vol. 258. p. 5158
(1983). This nethod essentially involves determ ning the concentration of
t he individual conpound required to reduce by 50%the anmount of

radi ol abel | ed substance P lig- ands at their receptor sites in said

I sol ated cow tissues, thereby affording characteristic IC[err] values for
each conpound tested. In this procedure, bovine caudate tissue is renoved
froma -70[err] C freezer and honobgeni zed -'r3(9-50 vol unes (w./v.) of an
ice-cold 50 MM Trig (i_e..  trimetham ne which is

2- ani no- 2- hydroxymﬁ"tﬁi?'ﬁR 10 DG pdnddiddi )(ﬁwyoﬁfﬁchl'bf?ﬁe(ﬁuf A8, ¥5Pi)ng 7a 38H
of 7.7. The hpadgenn|ed=g,canfifuged (@&, 3 008=%)G ho. 42 pe/iod) of 2Mss

mnutes. The éj;%éteztur{l m/rzqsusgggd?parent)
B. (25:38)=3-(2-methoxy-5-trifluoromethoxybenzyl) -

5 amino-2-phenylpiperidine hyvdrochloride salt

Under a nitrogen atmosphere in a round-bottom flask
were placed 525 mg (2.4 mmol) of 2-methoxy-5-
trifluoromethoxybenzaldehyde, 350 mg (2.0 mmol) of (2S, 3S)-
3—amino-z-phenylpiperidine ‘and 5 mL of acetic acid. The

10 reaction mixture was stirred at room temperature for 3 days
and concentrated with a rotary evaporator. The residue was
partitioned between 1N aqueous sodium hydroxide and
chloroform (CHCl;) and the mixture was extracted with three
-portions of chloroform. The combined chloroform extracts

15 were extracted with ' three portions of 1N aqueous |
hydrochloric acid. The combined HCl extracts were made
basic with concentrated aqueous sodium hydroxide and
extracted with four portions of chloroform. The chloroform
extracts were dried (Na,SO,) and concentrated with a rotary

20 evaporator to obtain 760 mg of an oil. The o0il was
dissolved in ethyl acetate, and ether saturated with
hydrogen chloride (HCl) was added to the ‘solution.  The
resulting white solid was collected by suction filtration
and washed with ether to obtain 600 mg of the title

25 compound, m.p. > 250°C. - ,

'H NMR (free base, CDCl;) & 1.36 (s, 1H), 1.54 (m, 1H),
1.86 (m, 1H), 2.06 (m, 1H), 2.76 (m, 2H), 3.22 (m, 1H), 3.32
(d, 1H, J=15), 3.48 (s, 3H), 3.58 (d, 1H, J=15), 3.85 (4,
1H, J=3), 6.57 (4, 1H, J=9), 6.80 (d, 1H, J=3), 6.92 (dd,

30 1H, J=3, 9), 7.22 (m, 5H). '

HRMS Calc’d for C,Hy,F,N,0,: 380.1711. Found: 380.1704.

.Anal. Calc’d for C,H,FyN,0,92HC1#0.2H,0: C 52.57, H
5.60, N 6.13. Found: C 52.58, H 5.40, N 5.97.

35
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in 50 volumes of Tris buffer, rehonogenized and then recentrifuged at
30,000 x G for another twenty- mnute period. The pellet is then
resuspended in 40 volunes of ice-cold 50 M Tris buffer (pH 7.7) containing
2 mM of calciumchlo- ride. 2 mM of magnesium chloride, 40 g/ m of
bacitracin. 4[err]g/ M of |eupeptin, 2[err]g of chynostatin and 200 g/ m of
bovi ne serum al bum n. This step conpletes the production of the tissue
preparation. The radioligand binding procé@ure is then carried out in the
following manner, viz., by initiating the reaction via the addition of 100
[err]| of the test compound nade up t EXAMPIESntration of 1 [err]M
followed by the a}l___t.ﬂﬂi-k@jﬂiisbtﬁfoiﬁ%x%D*ﬁHﬂﬁjMMO a
final concentration 5 | e additio ra] |
of the tissublBeEQHELRO? : ] g 8ol dbel |
thus 1.0 nl, and Uheereaactnmnragnnuraetmmsphaarevm e e ¢tommd ~braditinn eﬁlask

5 were placed 250 mg (0.66 mmol) of .(2S, 3S)-3-(2-methoxy-5-
trifluoromethoxybenzyl)amino-2-phenylpiperidine, 2 mL of
tetrahydrofuran (THF) and 0.28 mnmL (2.0 mmol) of
triethylamine. To the system weresadded 475 mg (2.0 mmol)
of 5,6-dimethoxy-l-methylsulfonyloxyhexane (prepared from

10 1,5,6~hexanetriol by sequential acetonide formation
(acetone, p-toluenesulfonic acid), acetylation (acetyl
chloride, triethylamine, THF), acetonide cleavage (60%
acetic acid/water), dimethylation (sodium hydride, methyl
iodide, THF), deacetylation (sodium methoxide, methanol) and

15 methanesulfonate ester formation (methanesulfonyl chloride,
triethylamine, THF)), and the mixture was heated at 50-60°C
for four days. The reaction mixture was partitioned between
CHC1l, and saturated aqueous sodium bic_:larbonate and extracted
with three portions of CHCl,. The combined organic fractions

20 were dried (Na,S0,), filtered and concentrated to obtain 853

'mg of an orange oil. The crude material was purified by
flash column chromatography (35 g of silica gel) using 1:19
methanol/chloroform as the eluant to obtain 185 mg of yellow
0oil. The o0il was dissolved in ethyl acetate and ether

'25 saturated with HCl was added to the solution. The mixture
was concentrated and the residue was triturated with ether
to obtain 190 mg of the title compound.

lH NMR (free base, CDCl,) § 1.15 (m, 2H), 1.38 (m, 6H),
1.76 (m, 2H), 1.96 (m, 3H), 2.50 (m, 2H), 3.16 (m, 2H), 3.26

30 (m, 9H), 3.46 (s, 3H), 3.58 (d, 1H, J=15), 6.52 (4, 1H,

J=9), 6.69 (m, 1H), 6.86 (m, 1H), 7.22 (m, 5H).
HRMS calc’d for CyuH;F;N,0,: 524.28616. Found:
524.28634. |
Anal. Calc’d for CyuHyF;N,0,°2HC1®0.75H,0: C 55.03, H
35 7.00, N 4.58. Found: C 55.04, H 7.12, N 4.51.
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at roomtenperature (ca. 20[err]C) for a period of 20 m nutes. ‘The tubes
are then filtered using a cell harvester, and the glass fiber filTters————

(What man G-/ B) are washed four tines with 50 nMof Tris bufmgs&g thR I
with the filters having pre- viously been presoaked for a per e “”d
hours prior to the filtering procedure. Radioactivity is the

a Beta counter at 53% counting efficiency, and the ICerr] v

cal cul ated by using standard statistical -f&t-hods, The anti-psychotlc
activity of the conpounds of the present invention as neuroleptic agents

for the control of vari- ous psychoti cE4AYBLEefs may be deternined by a
study of their abi{2
agoni st i nduced h RS
out by first oS #=¢¢ con- trol compound or with an

appropriate test dm:pemnd crht:hegmea&miosphezr&mn a heoundfbottoy tiimsk
gui nea plg; VWéfhsﬁghced 3.0 mL (23 mmol) of trifluoromethoxybenzene and
25 mL of benzene. The system was cooled in ice/acetone

bath, and 4.1 mL (45 mmol) of «,a-dichloromethylmethyl ether

was added to the stirring solution. To the system was added

6.13 g (46 mmol) of aluminum chloride (AlCl;) in portions.

10 After this addition was complete, the reaction mixture was

allowed to warm gradually to room temperature and stirred at

room temperature overnight. The reaction mixture was poured

slowly into water and extracted with three portions of
dichloromethane. The combined organic fractions were washed

15 with water, dried (Na,S0,) and concentrated with a rotary
evaporator to obtain 3.7 g of oil. This material,

a study may be carried

containing a mixture of - 4~ and 2~
trifluoromethoxybenzaldehyde, was subjected to ‘flash column
chromatography (160 g of silica gel) using 1:49 ethyl

20 acetate/hexanes as the eluant to obtain 500 mg of material
enriched in 2-trifluoromethoxy-benzaldehyde.

Under a nitrogen aﬁmosphere in a round-bottom flask
were placed 155 mg (0.88 mmol) of (2S,3S)=-3-amino-2-
phenylpiperidine, the aldehyde obtained above and 2 mlL of

25 acetic acid. To the system were added 370 mg (1.8 mmol) of
sodium triacetoxyborohydride and the mixture was stirred at
room-%emperature.pvernight. The mixture was concentrated
and the residue was partitioned between 1N aqueous sodium
hydroxide and dichloromethane and extracted with three

30 portions of dichloromethane. The combined organic fractions
were extracted with three portions of 1N HC1. The acid
extracts were made basic with 1N agqueous NaOH and extracted
with three portions of dichloromethane. The dichloromethane
extracts were dried and concentrated to afford 190 mg of

35 o0il, which was subjected to flash column chromatography (5
g of silica gel) using 1:9 methanol/chloroform as the eluant
to obtain 95 mg of the free base of the title compound. The
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stance P or a substance P agonist by intracerebral adm nistration via
canul a and thereafter measuring their individual |oconotor response to said

stinmulus. The_prese ' o is illustrated by the follow ng exanpl es.
It will be unddhgis bk REp r, that the invention is not linmited to the
specific detail “H npl es. EXAMPLE 1

2- (D phenyl nmet uor onet hoxv) phenyl ) net hyl -1

-azabi cycl o[ 2. 2. 2] oct an- 3-ami ne A 2(Di f] por omet hoxy) benzal dehyde: To a 500
nmL t hree- necked round-bottonmed fl ask equi%ged wi th condenser and gas inlet

tube were adgpdeS.Fafe was dissolved in ethyl acetate, and ether
saturated with HCl was added to the solution. The resulting
white solid was collected by suction filtration and rinsed
with ether to obtain 72 mg of the title compound, m.p. 231-
5 233°C. . |
'H NMR (free base, CDCl;) § 1.40 (m, 1H), 1.60 (m, 1H),
1.84 (m, 1H), 2.05 (m, 1H), 2.78 (m, 2H), 3.22 (m, 1H), 3.42
(d, 1H, J=1i5), 3.56 (4, 1H, J=15), 8.86 (d, 1H, J=3), 7.08
(m, 4H), 7.24 (m, 5H). Mass spectrum: m/z 350 {parent).

10 Anal. Calc’d for CyH,F,N,092HC190.25H,0: C '53.34, H
5.54, N 6.54. Found: C 53.19, H 5.40, N 6.54.
EXAMPLE 7

(28,38)=3-({2~-Hydroxy-5-trifluoromethoxybenzyl)amino-2-
-phenylpiperidine Hydrochloride

15 A. 2-Hydroxy-5-trifluoromethoxybenzaldehyde
Under a nitrogen atmosphere, in a round-bottom flask

were placed 300 ng (1.4 mmol) of 2-methoxy-5-
trifluoromethoxybenzaldehyde and 30 ml of dichloromethane.
To the system, cooled in a dry ice acetone bath, were added
20 0.26 ml (2.7 mmol) of boron fiibromide (BBr;) over a period
of ca. 1 minute. The reaction mixture was stirred for 1
hour, the dry ice/acetone bath was replaced with an ice bath
and the mixture was stirred for 1 hour. To the system were
added slowly 10 ml of saturated aqueous sodium bicarbonate
25 followed by 10 ml of water, and the mixture was warmed to
room temperature. The mixture was extracted with two
portions of dichloromethane, and the extracts were dried
(Na,S0,) and concentrated. The resulting oil (280 mg) was
dissolved in CH,Cl,, and the solution was extracted with two
30 portions of 1M aqueocus NaOH. The combined aqueous extracts
were acidified with 2M agqueous HCl and extracted with three
portions of dichloromethane. These dichloromethane exﬁracts
were dried (Na,SO,;) and concentrated to obtain 200 mg of the
title compound.
35 'H NMR (CDCly) 6§ 6.96 (4, 1H, J=9), 7.36 (m, 2H),
(s, 1H), 10.9 (s, 1H).

9.84
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(40.98 nmmol ) salicyl al dehyde, 150 niL di oxane, and 150 m——164—molt)—of
1.1 N aqueous sol utionof sodi um hydrox- ide. Chlorodifluorongeth an
bubbl ed through the reaction mxture as it was heated to ¢
reaction mxture was stirred at this tenperature for 2 hou

m xture was then cool ed and extracted with ether. The orga

dried over sodiumsulfate, filtered and evaporated. The residue mas

chr omat ogr aphed on silica gel using hexadaket hyl acetate as eluant to
afford a light yellowoil, 1.63 g (23%. [err]H NVR ([erﬂ

(t, J=72.7 (HF)B.1H), S 2 £1 hoxy .
7.81 (m 1H_. 10, 29 ; fgggigfihé 112.2, 115.6. 115.645,

115.7, 119. T
The title compound was prepared %%5a9ma%%2r551m1§ar to

6. 64

the compound ' of Example 4 by replacing 2-methoxy-5-
5 trifluoromethoxybenzaldehyde . with 2-hydroxy-5-
trifluoromethoxybenzaldehyde. ' '
IH NMR (free base, CDCl;) § 1.60 (m, 3H), 2.04 (m, 1H),
2.76 (m, 1H), 2.88 (m, 1H), 3.18 (m, 1H), 3.42 (s, 2H), 3.90
(m, 1H), 6.52 (m, 1H), 6.64 (d, 1H, J=9), 6.89 (m, 1H), 7.30
10 (m, S5H).
HRMS calc’d for C,H,F;N,0,: 366.1545. Found: 366.1562.
Anal. calc’d for CyH,F,N,0,92HC1e1/3H,0: C, 51.25; H,
4.90; N, 6.29. Found: C, 51.30; H, 4.75; N, 6.22.

EXAMPLE 8 )
15 - (28,38)=3~-(5-Chlord-2-[2.2.2-trifluorocethoxylbenzyl) -

amino-2-phenvlpiperidine Hvdrochloride
A. 5-Chloro-2-(2,2,2-trifluoroethoxy)benzaldehvde

Under a nitrogen atmosphere, in a round-bottom flask
.were placed 880 mg (22 mmol) of 60% sodium hydride (NaH) and
20 12 ml of N,N-diméthylformamide. To the system were added
2.9 ml (4 g, 40 mmol) of 2,2,2~trifluoroethancl via syringe
over a period of 15 minutes and the mixture was stirred at
room temperature for 20 minutes. To the system were added
1.72 g (10 mmol) of 2,5-dichlorobenzonitrile, and the
25 mixture was heated at 90°C for three days. The mixture was
cooled to room temperaturé, poured into 50 ml of 2M aqueous
HC1 and extracted, with three portions of ether. The
combined organic fractions were dried (Na,so,) and
concentrated to afford 2.5 g of a solid. The crude material
30 was purified by flash column chromatography using 1:49 ethyl
acetate/hexanes as the eluant to obtain 1.4 g of 5-chloro-2-
(2,2,2-trifluoroethoxy)benzonitrile as a white solid.
M.p. 61-62°C.
Under a nitrogen atmosphere, in a round-bottom flask
35 equipped with a reflux condenser were placed 400 mg (1.7
mmol) of the above nitrile and 10 ml of formic acid. .To the
system were added ga. 500 mg of Raney nickel and the
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128.9, 135.7, 152.71. 152.73, 188.4. IR (cnferr]—neat: 1700 (C=O). M5 (%:
172 (100, parent). 171 (48), 122 (45), 121 (82). 120 (69), 104 (37), 95

(40), 92 (55). 91 (49). 76 (39), 65 (49). 63 (706HhisSheet &ﬂgsen ted Cal cd for
Cerr]Herr]F[err]derr] - 1/4Herr]G C 54.50. H 54.68, H
3.33. B. 2-(Di phenyl nethyl)-N-((2-difl uoronmehoxy)

azabi cycl o[ 2. 2. 2] octan-3-am ne To a 25 nL round- bottone equi pped
with a nitrogen |nIet wer e added 500 ng (¥411 nmol) 2- dlphenylnethyl 1

2230t ool ol & 2.2l octar: San oo (oreppied ACCol (054 Cadd wCEEPEY & roon
o temperature overnight. The mixture was filtered through a
pad of a diatomaceous earth, and the pad was rinsed with
water and CHCl;. The layers were separated and the aqueous
5 phase was extracted with three portions -of CHCI,. The
combined organic fractions were dried and concentrated to
obtain 270 mg of the title compound.
'H NMR (CDCl;) & 4.42 (m, 2H), 6,86 (d, 1H, J=10), 7.46
(m, 1H), 7.80 (d, 1H, J=3), 10.3 (s, 1H). -
10 Mass spectrum: m/z 238 (parent).
B. (25,38)-3-(5~-Chloro-2-[2,2,2-trifluoroethoxvi-
bénzyl)amino-z-ghenxlpiperidine Hydrochloride

The title compound was prepared in a manner similar to
the procedure described in Example 4 by replacing 2-methoxy-
15 5-trifluoromethoxybenzaldehyde with 5—chloro-2-(2,2,2—
trifluoroethoxy)benzaldehyde.
M.p. 267-269°C.
lH NMR (free base, CDCl;) & 1.4 (m, 1H), 1.6 (m, 1H),
1.82 (m, 1H), 2.02 (m, 1H), 2.78 (m, 2H), 3.2 (m, 1H), 3.3
20 (4, 1H, J=1s5), 3.54 (4, 1H, J=15), 3.84 (4, 1H, J=3), 4.0
(m, 2H), 6.54 (4, 1H, J=10), 6.92 (4, 1H, J=3), 7.04 (m,
1H), 7.24 (m, S5H). |
Anal. calc’d for CH,,C1F,N,0°2HCl: C, 50.91; H, 5.13; N,
5.94. Found: C, 50.89; H, 4.84; N, 5.93.
25 EXAMPLE 9
(28,38)-2-Phenyl-3-(3-trifluoromethoxybenzyl)-

aminopiperidine Hydrochloride
- The title compound was prepared in a manner similar to

the procedure described in Example 4 by replacing 2-methoxy-
30 S5-trifluoromethoxybenzaldehyde with 3-tr1f1uoromethobeenz_
aldehyde.
M.p. > 275°C.
'H NMR (free base, CDCl;) & 1.4 (m, 1H), 1.56 (m, 1H),
1.78 (m, 1H), 1.96 (m, 1H), 2.76 (m, 2H), 3.18 (m, 1H), 3.30
35 (4, 1H, J=15), 3.46 (d, 1H, J=15), 3.84 (4, 1H, J=3), 6.79
(s, 1H), 6.85 (4, 1H, J=6), 6.94 (m, 1H), 7.12 (m, 1H), 7.24
{m ’ 5H) . |
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8.5 nL methanol, 383 ng (2.23 mml ) 2-(difl uoronethoxy)-benzal dehyde, and
216 ng (3.42 mmol ) sodi um cyanoboro- hydride. The reaction was stirred at
roomtenperature for ‘30 hours, partitioned between ethyl acetate and water.
The organic | ayer was separated. washed with brine. dried over sodium
sul fate, and evaporated. To renove the |last traces of unreacted am ne, the
m xture was treated with sodiumtriacetoxyborohydride in acetic acid at
roomtenperature for 16 hours, then work é up with aqueous sodi um hydr oxi de
and net hyl ene chlrgaiide.cal ¥ l.i zed i r ol yto
afford a white sol L. et 4 SR SR UL £ 25 L RPTSLRETIN,
.62, Found. C, 53.84; H, 5.07; N, 6. .

The title compounds of Examples 10-23 and 26 were

pPrepared in a.manner similar to the procedure described in

5 Example 4, by replacing 2-methoxy-5-

trifluoromethoxybenzaldehyde with the appropriate aldehyde.

Reaction sequences for the preparation of the requisite
aldehydes are set forth in Table 1 below.
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[err]H NWR (CDC[err]) [err] 1.8-2.3 (m 2H), 2.2-2.8 (m 6H). 2.66 (s. 6H),
3.56 (s, 3H), 3.3-3.7 (m 3H. 3.90 (m 3H), 4.16 (M 2khhis SRecPBasBEn Replal
0 (

5.20 (br. 1H), 5.5 m 1H), 5.60 (br, 1H), 6.77 (d, 1H,

1H), 7.2-7.8 (m 1H), 8.00 (br, 1H), 10.8 (br, 1H). lR(CﬁmHﬁ'" HHW ll
3180, 3140, 3000, 1500, 1200, 1062, 782. EXAMPLE 3

(2S. 3S)-2-Phenyl -3-[2-(2.2.2-trifluorethoxy)benzyl]am nopi peri di ne

hydrochloride A 2-(2.2.2-Trifl uoroethoxyy$emnzal dehyde Under a nitrogen

glt g:ghgrg |gn,|(a roundsb gto}gn;lg;lé ggw ppecéo\ﬁn toh %Srec;‘g Uy < co glgggfa e e
From Standard Routes

a) C1,CHOCH,, TicCi, . '
b) methyl iodide

5 ¢) acetyl chloride
d)  NaOCH,CF,
e) Raney nickel, HCO,H
£) BB,
g) t-butyl chloride/A1C1,

10 h)  C1,CHBOCH;/AlCi,
i) ethyl iodide
j)  C1F,CH
k) isopropyl bromide
1) H,, P4d/C, HCHO

15 m) H,-Pd/Baso,

EXAMPLE 10
(25,38)~3-[5=-Chloro~2-(2,2,2-trifluorcethoxy)benzyl]-

amino-2-phenvylpiperidine hydrochloride
M.P. 267-269°C.

20 'H NMR (free base; CDC1;) 6 1.40 (m, 1H), 1.60 (m, 1H),
1.82 (m, 1H), 2.02 (m, 1H), 2.76 (m, 2H), 3.20 (m, 1H), 3.28
(d, 1H, J=15), 3.52 (d, 1H, J=15), 3.84 (d, 1H, J=3), 4.00
(m, 2H), 6.54 (4, 1H, J=10), 6.92 (4, 1H, J=3), 7.04 (m,
1H), 7.24 (m, 5H).

25 HRMS calc’d for C,H,C1F,;N,0: 398.1368. Found:
398.1352.

Anal. calc’d for C,H,bClF,N,0°2HCl: C, 50.91; H, 5.13;

N, 5.94. Found: C, 50.89; H, 4.84; N, 5.93.

E LE
30 (25.38)-3~-(5-t-Butyl-2-trifluoromethoxybenzyl)amino-2-

phenylpiperidine hydrochloride
M.P. 262-264°C.

'H NMR (free Base; CDCl,) § 1.20 (s, 9H), 1.40 (m, 1H),

1.52 (m, 1H), 1.84 (m, 1H), 2.06 (m, 1H), 2.80 (m, 2H), 3.22

3% (m, 1m), 3.38 (4, 1H, J=15), 3.58 (d, 1H, J=15), 3.86 (d,
H, 3=3), 6.98 (nm, 1H), 7.12 (m, 2H), 7.26 (m, 5H).

HRMS calc’g for C,HyFyN,0: 406.2225. Found: 406.2271.
' ‘Thus is the replacemsni sheel
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of 2-(2.2.2-trifluoroethoxy)benzonitrile (J. Org, Chem. 377 (1983)) and 5
m.,—ef—Fermcacid. To this solution was added ca. 0.2 g of Raney nickel,

and the m xtup scdgated at reflux for 90 m nutes. The mi xture was
filtdp tom aceous earth, and the filter cake was rinsed with
wat er m ﬁ](CHC[err]). The | ayers were separated, and the aqueous

phase wth three portions of chloroform The conbined organic
fracti ons were washed Wwith sat- urated agé®ous sodi um bi carbonate and

water, dried over sodiumsulfate (NaJerr]SJ err and concentrated (rotary
evapora- tor) to é@adi-n aFbchg &Prt KL:%AJVS‘M’W@%?H yEr| %\ﬁ'ﬁfl'i i
m p. 33-34[eglbe; & Found: C, 56.99; H, 6.41; N, 6.03.

’

5.77.
(28,38)-2-Pheny|-3-(2-(2,2,2-trif|orgggggéﬁﬁggﬂzyflaninopiperidine

hydrochl ori de Under a nitrogen atnos round-bottom fl ask were
pl aced 112 ngy (0. @2oym$) —af (R s3BroPpvit2m{2 @hae~trifluoroethoxy) —~

5 benzyllamino-2-phenylpiperidine hydrochloride
M.P. > 280°C.
IH NMR (free base; CDCl,) § 1.12 (m, 6H), 1.4 (m, 1H),
1.62 (m, 1H), 1.82 (m, 1H), 2.08 (m, 1H), 2.76 (m, 3H), 3.22
(m, 1H), 3.30 (&, 1H, J=15), 3.38 (d, 1H, J=15), 382 (4,
10 1H, J=3), 4.02 (m, 2H), 6.56 (d, 1H, J=10), 6.78 (d, 1H,
'~ J=3), 6.94 (m, 1H), 7.24 (m, 5H).
HRMS calc’d for C,H;FN,0 (M+1): 407.2303. Found:
407.2287.
_ Anal. calc’d for CyuH,F;N,0°2HCle1l/2H,0: c, 56,55, H,
15 6.60; N, 5.70. Found: -C, 56.17: H, 6.39; N, 5.77.
EXAMPLE 13
(28,38)Y-3~-[5-Dimethylamino-2-(2,2,2-trifluorcethoxy) -

benzyllamino-2-phenylpiperidine hydrochloride.
M.P. 250-252°C.

20 'H NMR (free base; CDCl;) 6 1.40 (m, 1H), 1.60 (m, 1H),
1.86 (m, 1H), 2.10 (m, 1K), 2.82 (m, 8H), 3.22 (m, 1H), 3.34
(d, 1H, J=15), 3.58 (4, 1H, J=15), 3.88 (4, 1H, J=3), 4.00
(m, 2H), 6.42 (4, 1H, J=3), 6.50 (m, .1H), 6.64 (d, 1H,
J=10), 7.30 (m, 5H). h

25 HRMS calc’d for CpHyuF;N,0: 407.2178. Found: 407.2179.

EXAMPLE 14 . .
(2S,38)-3=-(2-Difluoromethoxy-5-N,N~dimethylamino-
benzyl)amino~2-phenylpiperidine hydrochloride
M.P. 243-245°C (dec).

30 'H NMR (free base; CDCl;) 6§ 1.44 (m, 1H), 1.72 (m, 2H),
2.10 (m, 1H), 2.84 (m, 8H), 3.21 (m, 1H), 3.28 (d, 1H,
J=15), 3.55 (d, 1H, J=15), 3.88 (d, 1H, J=3), 6.08 (t, 1H,
J=72), 6.36 (d, 1H, J=3), 6.46 (dd, 1H, J=3,9), 6.86 (d, 1H,
J=9), 7.28 (m, S5H).

35 HRMS calc’d for C,H,F,N,0: 375.2122. Found: 375.2138.

Anal. calc’d for C,H,F,N;0°3HC1®1/2H,0:¢ C, 51.07; H,
6.44; N, 8.51. Found: C, 50.71; H, 6.08; N, 8.28.

“This is the replacement shieet
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nyl pi peridine. 155 ng (0.76 nmmol) of the al dehyde prepared in step A above
and a. 2,0, 0f, acetic acid, and the solu- tion was stirred—at—Toom

tenperature for 1 hour. To the system were added 294 ng (1. 39

sodi um tri acet oxyborohydride in portions, and the m xt ure
roomtenperature overnight. The m xture was concen- trated

evaporator and partitioned between 1 M aqueous sodi um hydro

nmet hyl ene chloride (CHerr]Cl[err]). The T§9Ers wer e separ at ed and the
aqueous phase was extracted with three gg E g i of CHerr]dC [err] The com
bi ned organic fractions were extracte L e portions of 2N aqueous
HCl, the extracts X&Sa 38 4 o i & (AN £ temex d J1a 22
extracted wit & b '5@@_ e0 1§ [&_rr] These CH[err]CI[err]

h&d

extracts were drre err centrated. The resulting oil
was dissolved in M4:F2 RYI cacet ate and treated with ether saturated
5 'H NMR (free base; CDCl;) & 1.64 (m, 3H), 2.04 (m, 1H),

2.76 (m, 2H), 3.18 (m, 1H), 3.28 (d, 1H, J=12), 3.52 (d, 1H,
J=12), 3.84 (d, 1H, J=3), 6.12 (t, 1H, J=75), 6.40 (t, 1H,
J=75), 6.75 (m, 2H), 6.94 (d, 1H, Jz9), 7.24 (m, 5H).
HRMS calc’d for C,H,F,N,0,: 398.1612. Found: 398.1591.
10 EXAMPLE 16 ' '
(28,38)=3-(5-t~Butyl-2-difluoromethoxybenzyl)amino-2-

phenylpiperidine hydrochloride
M.P. 263-264°C (dec).

'H NMR (free base; CDCl,) & 1.24 (s, 9H), 1.42 (m, 1H),
15 1.62 (m, 1H), 1.80 (m, 1H), 2.10 (m, 1H), 2.80 (m, 2H), 3.24
~(m, 2H), 3.58 (&, 1H, J=12), 3.87 (brs, 1H), 6.18 (t, 1H,
J=72), 6.86 (d, 1H, J=6), 7.00 (brs, 1H), 7.12 (m, 1H), 7.24
(m, S5H).
HRMS calc’d for CyH;F,N,0: 388.2321. Found: 388.2336.
20 XAMPLE 17
28,38) ~3-(2-Isopropoxy=5-trifluoromethoxvbenzyl)amino-
2-phenvylpiperidine hydrochloride
M.P. 245-246°C (dec). .
'H NMR (free base: CDCl,) § 1.08 (d, 3H, J=6), 1.12 (d,
25 3H, J=6), 1.40 (m, 1H), 1.64 (m, 1H), 1.87 (m, 1H), 2.08 (m,
iH), 2.78 (m, 2H), 3.02 (m, 1H), 3.34 (d, 1H, J=15), 3.51
(d, 1H, J=15), 3.85 (d, 1H, J=2), 4.28 (m, 1H), 6.01 (d, 1H,
J=9), 6.82 (m, 1H), 6.91 (m, 1H), 7.24 (m, SH).
HRMS calc’d for C,H,F;N,0,: 408.2024. Found: 408.2019.

30 Anal. calc’d for C,H,F.N,0,2HCl: C, 54.89; H, 6.07, N,
5.82. Found: C, 54.50; H, 6.24; N, 5.78.
EXAMPLE 18

2S5,38)=3-(2-Difluoromethoxy-5-trifluoromethoxvbenzvil)-
amino-2-phenvlpiperidine hydrochloride
35 M.P. 257-259°C (dec).
'H NMR (free base; CDCl,) § 1.44 (m, 1H), 1.58 (m, 1H),
1.78 (m, 1H), 2.03 (m, 1H), 2.78 (m, 2H), 3.20 (m, 1H), 3.32

“This is the replacemsnt sheet
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with hydrogea—chtoride (HC). The resulting white solid (73 ng. mp. [err]
275 C) was coll Ctﬁ‘egnR kgl material was con- verted to its tree base by

partitionth aqueous NaOH and CH err]Cl[err]. The free base (58
ng) was purii col utm chr omat ogr aphy el uting with chl orof orm
(CHCl[err]) :19 nethano/CHCI[err] to obtain 32 ng of oil.

Conver si on of the free. base to the corres ond| ng hydrochloride salt as
descri bed above afforded 17 ng of the tit% com pound m p. [err]

ZrsTer.C L] M (e 0850 D o5 s €517, 4, U, gt
J=5), 3.66 (¢t,1ltH,Jaxdp),36384(%m,1BH) ,47026 im,21HH) 6.68 (d. 1H J= 6)
6.90 (m 1H), 6.98.4d. Ji, =)y B, : 11671883 (Mradda: 416.1501.
Anal. calc’d for CyH,FsN,0,*2HCl®1/3H,0: C, 48.50; H,
5 4.81; N, 5.65. Found: C, 48.45; H, 4.57; N, 5.66.
_ EXAMPLE 19
2S,38)-3-(2~Ethoxy-5-trifluoromethoxybenzyl)amino-2-
phenylpiperidine hydrochloride
M.P. > 275°C (dec).
10 !'H NMR (free base; CDCl,;) § 1.13 (t, 3H, J=6), 1.38 (m,
1H), 1.70 (m, 2H), 2.06 (m, 1H), 2.74 (m, 2H), 3.22 (m, 1H),.
3.30 (4, 1H, J=15), 3.68 (m, 3H), 3.84 (br s, 1H), 6.55 (d,
1H, J=9), 6.79 (br s, 1H), 6.90 (m, 1H), 7.2 (m, SH).
HRMS calc’d for C,HyF,N,0,: 394.1868. Found: 394.1875.

15 Anal. calc’d for C;H,F,N,0,2HCl: C, 53.97; H, 5.82; N,
6.00. Found: C, 53.85; H, 5.79; N, 5.95.
EXAMPLE 20

{2s8,38)=3-(2-Difluoromethoxy-5-nitrobenzyljamino-2-
phenylpiperidine hydrochloride
20 'H NMR (free base; CDCl,) § 1.50 (m, 1H), 1.66 (m, 1H),
1.98 (m, 2H), 2.82 (m, 2H), 3.28 (m, 1H), 3.42 (4, 1H,
J=15), 3.64 (d, 1H, J=15), 3.95 (4, 1H, J=2), 6.30 (t, 1H,
J=72), 7.08 (d, 1H, J=8), 7.30 (m, 5H), 8.04 (m, 2H).
FAB HRMS calc’d for C,H,F,N,0;(M+l): 378.1629. Found:
25 378.1597.
EXAMPLE 21

(2S,38)-3=~(2-Difluoromethoxy-5-isopropylbenzyl)amino-2-
phenvlpiperidine hvdrochloride
M.P. 245-247°C (dec).

30 IH NMR (free base; CDCl,;) § 1.19 (24, 6H, J=7), 1.50 (m,
1H), 1.75 (m, 2H), 2.12 (m, 1H), 2.83 (m, 3H), 3.25 (m, 1H),
3.35 (4, 1H, J=14), 3.60 (4, 1H, J=14), 3.90 (4, 1H, J=3),
6.20 (t, 1H, J=75), 6.90 (m, 2H), 7.00 (m, 1H), 7.30 (m,
5H).

35 HRMS calc’d for CpH,F,N,0: 374.2170. Found: 374.2207.

Anal. calc’d for CpH,F,N,0¢2HCle1l/3H,0: C, 58.28; H,
6.67; N, 6.18. Found: C, 58.17; H, 6.52; N, 6.17.
Th:s is the rep!mmem sheet
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HRVS Calc'd for (Jerr]H err]Flerr]Nerr](err] (parent [err] 1): 365.1835.
Found: 365.1980. Anal. Calc'd for C[err]H[err]F[err]N[err]O [err] 2HCI[err]
1/3Herr] G Cmﬁéhel&lassleen&eﬁsbadN .32. Found: C, 54.22, H 5.57, N 6.28.

EXAMPLE 4
(2S.3S)-3-(2- or onet hoxybenzvl ) am no- 2- phenyl pi peri di ne
hydr ochl ori de s oxy-5-trifluoronet hoxybenzal dehyde

=52=

EXAMPLE 22
{25,38)-3-[{5-Acetamido-2-(2,2,2-trifluoroethoxy)-

benzyllamino-2-phenylpiperidine drochloride
M.P. > 270°C.
5 'H NMR (free base; CDCl;) 6§ 1.46 (m, 1H), 1.82 (m, 1H),
2.08 (m, 1H), 2.12 (s, 3H), 2.76 (m, 2H), 3.20 (m, 1H), 3.48
(d, 1H, J=15), 3.58 (d, 1H, J=15), 3.82 (m, 1H), 4.08 (m,
2H), 6.44 (m, 1H), 6.58 (&, 1H, J=10), 6.78 (m, 1H), 7.26
(m, 5H), 7.58 (m, 1H).
10 EXAMPLE 23
(25,38)~3-(2-Difluoromethoxy~5—-ethylbenzyl)amino~2~
. phenylpiperidine hydrocholoride
M.P. 254-255°C.
'H NMR (free base; €DCl;) § 1.12 (t, 3H, J=10), 1.36 (m,
15 1H), 1.44 (m, 1H), 1.82 «(m, 1H), 2.10 (m, 1H), 2.48 (g, 2H
J=10), 2.8 (m, 1H), 3.10 (m, 1H), 3.34 (4, 1H, J=15), 3.58
(d, 1H, J=15), 3.9 (d, 1H, J=3), 6.12 (t, 1H, J=85), 6.78
(s, 1H), 6.90 (m, 2H), 7.28 (m, 5H).
Anal. calc’d for C,H,F,N,0¢2HCl: C, 58.19; H, 6.51; N,
20 6.47. Found: C, 57.90; H, 6.52; N, 6.64.

metho henyl)piperidine hydrochloride
A. cis-5-Nitro-6-(trifluoromethoxyphenyl)piperidin-2-
25 one
Under a nitrogen atmosphere, in a round-bottom flask
were placed 15 g (79 mmol) of 3-trifluoromethoxy-
benzaldehyde, 80 mlL of ethanol, 11 g (0.26 mol) of ammoniwn
acetate and 12.6 mL (79 mmol) of methyl 4-nitrobutyrate, and .
30 the mixture was heated at reflux for 6 hours. After cooling
to room temperature, the mixture was concentrated. The
remaining material was stirred with ca. 200 mL of CHCl, for
30 minutes, filtered and concentrated. The residue purified
by flash column chromatography, eluting with 1:49
35 methanol/chloroform followed by 1:19 methanol/chloroform to
obtain 24 g of 5-nitro-6-(3-trifluoromethoxypheny1l)-
piperidin-2-one.
This is the repiacemeni steel
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Under a nitrogen atnosphere in a round-bottomflask were placed 3.63 nL (28
mol ) of 4-trifluoronmethoxyphenol and 25 nl of acet ofmmis sike: HabB&n REdidckd NY

solution were added 7.75 g (56 mmol ) of potassium car . m. (56
~mmol) of nethyl iodide, and the reaction mxture was ¢
i

tenperature overni ght The solids were renoved by suct and the
filter cake was rinsed with acetone. The filtrate was concentrated to
obtain 6,5 g of a solid/oil mxture. This ™Xture was diluted with CHJ err]

i
5T AR RSP NG R o e o
(CDC[ err]) [ erthe. TWrqancBHpptaided dabovel, I3 2. of 1&OHd. an@. J-OP) mLMVess s
fSIOeC“U”Tﬂ Z: é@ﬁaﬁ&ﬁi eQﬁ?-t Cﬁﬁiaﬁé’ui’ét&é@%ﬂf@é%ﬁr&%ﬁ' &ﬂrﬁf‘gﬂgﬁ LEYp
ask were Plggecrinj:[nu?tels. err on‘e'i:hgxys:;s-éerlh wléllgr oangéeé)x%ae-nze enSL "of 33%
5 sulfuric acid/ethanol. The mixture was poured into 150 mL
of water and extracted with three 100 mL portions of CHCI,.
The combined extracts were washed with water, dried (Na,S0,)
and concentrated. The crude material was purified by column
chromatography (300 g of silica gel) using ethyl aeetate
10 followed by 1:99 methanol/ethyl acetate as the eluant to
obtain 5.8 g of cis-5-nitro-6-(3-trifluoromethoxyphenyl)-
piperidin-2-one which contained ca. 12% of the corresponding
trans-isomer. This material was purified by a second
chromatography to obtain 4.6 g of the cis-product.
15 B. cis-5-Amino-6~{3~trifluoromethoxyphenyl)piperidin-
2-one ' ' :
Under a nitrogen atmosphere, in a three-neck round-
bottom flask equipped with a thermometer and a mechanical
stirrer, were placed this cis-material and a mixture of THF
20 (200 mL), methanol (50 mL) and water (5 mL). To this
stirring solution was added aluminum amalgam (prepared by
washing 4.1 g of aluminum foil strips with ether and dipping
in 2% agueous HgCl, for 30-45 seconds and washing with
ether), and the mixture was stirred at room temperature
25 overnight. The mixture was filtered through a pad of
diatomaceous earth and the pad washed with THF. The
filtrate was concentrated, dissolved in ethyl acetate and
treated with 30 mL of ether saturated with HCl.
Concentration afforded 3.7 g of crude cis-5-amino-6-(3-
30 trifluoromethoxyphenyl)piperidin-2-one as a waxy solid, m.p.
126-130°C.
C. .cis-3-(5-t-Butyl-2-methoxybenzyl)amino-2-(3-
trifluoromethoxyphenyl)piperidine hydrochloride
Under a nitrogen atmosphere, in a round-bottom flask
35 were placed 0.38 g (1.4 mmol) of the amine obtained above,
6 mL of acetic acid and 0.32 g (1.66 mmol) of 5-t-butyl-2-
methoxybenzaldehyde. The mixture was stirred for 45

“This is the replacement sheet
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g. 29 mol) and 110 nL of CHerr](err]. To the system cooled in an

| ce/ acetone bath, were added 3.77 nL (34 mmol) of titaniumtetrachl oride
(TiCli[err]) over a period of ca. 1 mnute. The reaction m xture was stirred
for 30 mnutes and 5.69 nmL (63 mMmol ) of [err][err]-dichloronethyl nethyl
ether was added to the system The ice bath was allowed to expire and the
m x- ture was stirred at roomtenperature overnight. The m xture was poured
carefully into water and extracted with td%ee portions of CHerr]Cl[err].
These conbi ned extracts were washed with water and brine, '

d
(Na[ err] SO ePF+PY8Rd cohte t 8gStemofas naédee‘ Pot>af o?# I 8TI’P§‘°C?T)ud‘éf
mat eri al wasspdiuhi edilayetcastbaramhydr ide ofiat edraniond 258nd dfhesimixztugel )

e 10 Pk GEFLER HELPAES Sanble ST o L Sy Bt o
concentrated and partitioned between chloroform and H,0 and
5 made basic with 1N aqueous NaOH. The layers were separated

and the aqueous phase was extracted with two portions of
CHCl,. The combined organic fractions were washed with H,0,
dried and concentrated. The crude, product was purified by
flash column chrométography to obtain 0.4 g of-cis~5-(5-t-

10 butyl—z-methoxybenzyl)amino-s-(3-trifluoromethoxyphenyl)-
piperidin-2-one.

Under a nitrogen atomsphere, in a round-bottom flask
were placed 0.4 g (0.9 mmol) of the product obtained above
and 10 mL of THF. To the system was added 2.2 mL (4.4 mmol)

15 of 2M borane methyl sulfide complex in THF and the mixture
was gradually heated and allowed to reflux for 4 hours. The
mixture was cooled to room temperature, 2 mL of methanol was
added to the system and the mixture was concentrated. To
the system was added 5 mL of ethanol and 2.45 of K,CO,, and

20 the mixture was heated at reflux for 8 hours and stirred at
room temperature overnight. The mixture was concentrated
and partitioned between water and CH,Cl,. The.layers were
separated, and the aqueous phase was extracted with three
portions of CH,C1,. The combined organic fractions were

25 dried and concentrated to obtain an oil. The oil was
dissolved in ethyl acetate, and the solution was treated
with ether saturated with HCl. Concentration afforded 70 mg
of the title compound as a waxy solid.

M.P. 247°C-249°C.

30 'H NMR (free-base, CDCl;) 6 1.26 (s, 9H), 1.6 (m, 1H),
1.90 (m, 2H), 2.12 (m, 1H), 2.80 (m, 2H), 3.24 (m, 1H), 3.3€
(d, 1H, J=15), 3.48 (s, 3H), 3.64 (d, 1K, J=15), 3.86 (m,
1H), 6.60 (d, 1H, J=10), 7.18 (m, 6H).

HRMS Calc’d: C,Hy;N,0,F;: 436.2330. Found: 436.2326.

35
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[err]H NVR (CDCl[err]) [err] 3.94 (s, 3H), 7.00 (d, 1H J=9), 7.38 (dd, 1H,
J=3.9). 7.66 (d, 1 H J=3), 10.4 (s. 1H). Mass spec- trumm z: 220
(parent). B.

(2S, 3S)-3-(2-nmet hoxy-5-trifl uoronet hoxybenzyl )am no- 2- phenyl pi peri di ne
hydrochl ori de salt Under a nitrogen atnosphere in a round-bottomflask were
pl aced 525 ng (2.4 mmol ) of 2-methoxy-5-trifluor- omethoxybenzal dehyde, 350
my (2.0 nmol) of (2S, 3S)-3-amni no-2-pheny®dtperidine and 5 nL of acetic
acid. The reac- tion mxture was stirred at_roomtenperature for 3 days and

concentrated with a rotary evaporat orEXBMRBLE 22 jue was partitioned between’
1 N aqueous sodi ugylgydr-ong oe-piesr6lbohehy CHCE Faert 5+hei was

extracted w tg hree portions of .chl ar J]‘noarm The conbi ned chl orof orm
extracts mr%—%&@ms of 1 N aqueous hydroch]| o-
The title compound was prepared by a procedure similar
5 to that described in Example 25, with the exception that the
nitro substituent of the product of the initial reaction [6-
(3,5-dibromophenyl)-5-nitropiperidin-2-one] was converted to
an amino group by sequential oxidative cleavage (O, KoTBu),
oxime formation (H,NOH) and Raney nickel-catalyzed reduetion.
10 The final product can be resolved by treatment with (R)-(-)-
mandelic acid in isopropanol. Two recrystallizations of the
solid isolated from this procedure (isopropanol), followed
. by treatment with saturated aqueous sodium bicarbonate
affords the (2S,3S)-enantiomer; [a]p (mandelate salt):
15 +4.11° (MeOH, c=0.51).

'H NMR (CDC1l;) § 1.36 (m, 1H), 1.50 (m, 1H), 1.80 (m, -
1H), 2.04 (m, 1H), 2.70 (m, 2H), 3.18 (m, 1H), 3.30 (d, 1H,
J=18), 3.57 (s, 3H), 3.66 (d, 1H, J=18), 3.75 (m, 1H), 6.63
(d, 1H, J=9), 6.86 (4, 1H, J=3), 6.97 (dd, 1H, J=6, 9), 7.32

20 (m, 2H), 7.48 (s, 1H). :
: EXAMPLE 26

(28-38)-3-(2-Difluoromethoxy-5-methylbenzyl)amino-2-
phenyvlpiperidine hydrochloride

The title compound was prepared by a procedure similar

25 to that described in Example 4.
'M.P. >275°C.

'H NMR (free-base, CDCl,) 6 1.44 (m, 1H), 1.6 (m, 1H),
1.84 (m, 1H), 2.10 (m, 1H), 2.20 (s, 3H), 2.80 (m, 2H), 3.22
(m, 1H), 3.34 (4, 1H, J=15), 3.58 (d, 1H, J=15), 3.90 (4,

30 1H, J=3), 6.10 (t, 1H, J=72), 6.84 (m, 2H), 7.26 (m, 5H).

HRMS calc’d for C,jH,F,N,0: 347.1929 (M+1). Found:
347.1911. '

Anal. calc’d for C,H,F,N,002HC1®0.25H,0: C, 56.67; H,
6.30; N, 6.61. Found: C, 56.81; H, 6.16; N, 6.50.
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ric acid. The conbined HCl extracts were nade basic with concentrated
aqueous sodi um hydroxi de and extracted with four portions of chloroform
The chloroformextracts were dried (Na[err]SO err]) and concentrated with a
rotary evaporator to obtain 760 ng of an oil. The oil was dissolved in
ethyl acetate, and ether saturated wth hydrogen chloride (HC) was added to
the solution. The resulting white solid was_collected by suction filtration
and washed with ether to obtain 600 ng of tfhi title conpound, mp. >
250[err]C. [err]H NWR (free base, CDCI[er%rr] 1.36 (s, [err]H), 1.54
(m [err]H). 1.86 (m 1I—& 2.06 (m 1H) m 2H), 3.22 (m 1H), 3.32
(d, 1H, J=15), 3.48 s, BHyompound(ef theE fprmyyla 3.85 (d. 1H J=3). 6.57
(d, 1H, J=9), 6.80 (d. 1 H J=3). 6.92 (dd, 1 H, Jya 9), 7.22 (m 5H).

wherein x! is hydrogen, (C;-C,,) alkoxy. optionally substituted
with from one to three fluorine atoms or (Cp=Cy) alkyi

10 optionally substituted with from one to three fluorine
atoms;

X? and X’ are independently selected from halo,

hydrogen, nitro, (C;-C,,) alkyl optionally substituted with

. from one to three fluorine atoms, (C,~C,,) alkoxy optionally

15 substituted with from' one to three fluorine atoms,
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C,~Cs)-

o}
. . |
20 alkylamino, di-(C;-C¢)alkylamino, -C-NH- (C;~C) alkyl,
o)

0|
0s (C;-Cq) alkyl-C-NH-(C,-C¢) alkyl, hydroxy(C;~C,)alkyl, (C,—-

o) o

) l il
C;)alkoxy (C;-C;) alkyl, ~NHCH and -NHC-(C;~Cs)alkyl; and
Q is a group of the formula

"

R O A This i the repiacement shest
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HRVS Calc'd for (JQerr]Herr]Flerr]Nerr](err]: 380.1711. Found: 380.1704
Anal, Calc'd for Jerr]Heerr]F[err]Nerr](Jerr] - 2HC - 0[err]H[err]C7 C

52.57, H5.60, N 6.13. Found: C 52.58, H 5.40, N 5.97. E ed] -
(5. 6- Di met hoxyhexl ) - 3- ( 2- met hoxy- 5 “m Il

trifluoromethoxybenzyl)am no-2-phenyl pi peridine hydrochl o

nitrogen atnosphere in a round-bottom flask were placed 2

of (2S, 3S)-3-(2-nethoxy- =57~

5-trifluoronet howxybenzyl)am no- 2- phenyl pi peridine, 2 nL of tetrahydrofuran
(THF) and 0.28 nL (2.0 nnDI) of triethyl- amne. To the system were added

(CHa
(CHp),

Rll——-—4bH9,

10
VIII

-“This is the replacement sheet
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et hyl am ne. THF). acetoni de cl eavage (60% acetic acid/water) dinethylation
(sodi um hydride, nethyl iodide, THF). deacetylation (sodi um net hoxi de,
nmet hanol ) and mnet hanesul fonate ester formation (et hafbisGhed Beett Rejilicedie,

triethyl- amne, THF)), and the m xture was heated at f our’
days. The reaction m xture was partitioned between CHCl rated
aqueous sodi um bi carbonate and extracted with three portions o err].

The conbined organic fractions were driedS8Na[err]SOerr]), filtered and
concentrated fo obtaip, 853 of an orange_oil. The crud erigl .

puri- fied byPEFEIR oBl ultf ggr oﬁﬁabﬁf“%ph elegted EEPf“i_cg“ggﬁy ug*’ﬁéﬂ?lig
met hano/ chl opgtaaglasihlelgl,abiphenght ahd pényly optiehadlyosubsThtuste

was dissol ved .#ﬁee&{yl ofCehA esgggtg%gg%‘g a;#d&%ﬁgn&gﬁgéggs%@éwegrgﬁ

the sol ution®* mMXtUure Was CONCET e residue was triturated
with ether tbadbtai(fi-4®e) ngllylt aptionkad lyoswhatdituted with from one to

5 three fluorine atoms, (C,-C,) alkoxy optionally substituted
with from one to +three fluorine atoms, carboxy,
benzyloxycarbonyl and (C;-C;) alkoxy-carbonyl;

R? is selected from (C,-C,) Jpranched alkyl, (Cs;=Cy)
branched alkenyl, '(CS-C,) cycloalkyl, and the radicals named

10 in the definition of R!; '

R? is hydrogen or (C,~Cs) alkyl;

R} is phenyl, biphenyl, naphthyl, pyridyl, benzhydryl,
thienyl or furyl, and R’ may optionally be substituted with
from one to three substituents independently selected from

15 halo, (C,;=C,) alkyl optionally substituted with from one to
three fluorine atoms and (C;~C,) alkoxy optionally
substituted with from one to three fluorine atoms;

Y is (CH,), wherein 1 is an integer from one to three,
or Y is a group of the formula ‘

20

(J)

-

25 Z is oxygen, sulfur, amino, (C,~-C;)alkylamino or (CH,),
wherein n is zero, one or two;
o is two or three;
p is zero or one;
R* is furyl, thienyl, pyridyl, indolyl, biphenyl, or
30 phenyl optionally substituted with one or two substituents -
independenfly selectéd from halo, (C;-Cj,) alkyl: optionally
substituted with from one to three fluorine atoms, (C;~C,,)
alkoxy optionally substituted with from one to three
fluorine atoms, carboxy, (C;—C3) alkoxy-carbonyl and
35 Dbenzyloxycarbonyl;

“This is the replacemeant she
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23 [err]H NMR«(free b HSE_—CDC['EI‘I‘]) 6 1.15 (m 2H), 1.38 (nf,[err]6H), 1.76
(m 2H). 1.96_(. 0, 2H). 3.16. (m 2H), 3.26 (m 9H). 3.46 (s.
3H). 3.58 (d, % *0d. 1H J=9). 6.69 (m 1H). 6.86 (m1H, 7.22
(m 5H). HRMS rlHerr]Flerr]N[err]derr]: 524.28616. Found:
524. 28634 Anall. err]Herr]F[err]Jerr] -2HC -0.75Herr]O C
55.03, H 7.00, N4. 58. Found. C 55. 04, Hg.glz, N 4.51.

R’ is thienyl, biphenyl or phenyl optionally substituted
with one or two substituents independently selected from
halo, (C,~-C,) alkyl optionally substituted with from one to
three fluorine atoms and (C;—Cy) alkoxy optionally

5 substituted with from one to three fluorine atoms;

each of the two dashed lines in formula I and the.
dashed line in formula II represent an optional double bond
that may optionally exist when Q is a grQup of the formula
II; : -

10 X is (CH;), wherein g is an integer from 1 to 6, and
wherein any one of the carbon-carbon single bonds in said
(CH;) , may optionally be replaced by a carbon-carbbn double
bond, and wherein any one of the carbon atoms of said (CH,),
may optionally be substituted with R}, and wherein any one of

15 the carbon atoms of said (CH;), may optlonally be substituted
with R’;

m is an integer from 0 to 8, and any one of the
carbon-carbon single bonds of (CH;), may optionally be
replaced by a carbon-carbon double bond or a carbon-carbon

20 triple bond, and any one of the carbon atoms of said (CH,),
may optionally be substituted with R!;

R is a radical selected from hydrogen, (C,—C;) straight
or branched alkyl, (C;~C;) cycloalkyl wherein one of the
carbon atoms may optionally be replaced by nitrogen, oxygen

25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl and quinolyl; phenyl (C,-Cs) alkyl, benzhydryl and
benzyl, wherein each of said aryl and heteroaryl groups and

30 the phenyl moieties of said benzyl, phenyl (C,-Cs) alkyl and
benzhydryl may optionally be substituted with one or more
substituents independently selected from halo, nitro, (C;-C,)
alkyl optionally substituted with from one to three fluorine
atoms, (C;-C,) alkoxy optionally substituted with from one to

35 three fluorine atoms, amino, hydroxy-(C,;~-C¢)alkyl,
(C;-Cs) alkoxy-(C,~C¢) alkyl,

“This is the replacement sheet
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EXAMPLE 6 (2S. 3S)-2-Phenyl -3-(2-trifluoromethoxvbenzytjam nopr peridine

hydrochl oride salt Under a nitrogen atnosphere in a 5 Ias mere
placed 3.0 nmL (23 nmol) of trifluoronmethoxybenzene an

The system was cooled in ice/acetone bath, and 4.1 nL
[err],[err]-dichloronethyl methyl ether was added to t ution.
To the system was added 6.13 g (46 mmol ) of alun1nun1chlor|de (AICI[err])
in por- tions. After this addition was com@Pete, the reaction nixture was

allowed to warmgradually to roomtenperature and stirred at room .
t enperature overni ght The reactlon m xture waL poured slowy into water

and extracted, i Jh bixned
organi c fractfeém_t""h Qiﬁﬁagﬁ EO\M 3?\/\%‘[’%(1 y(r}r'i ec ‘Na%off) gé goncent rat ed
5 ' I
(C,-CsYalkyl, (C,-Cs)alkyl-C~0-, (C,;~Cq) alkyl-c-
o ' o
: : 1 o
O

(C,-C¢) 2alkyl-, di-(C,~Cs)alkylamino, _-c",INH-( C;—-Cs¢) alkyl. , (C=Cg) -
2 o] ’ o] -0
il |l !
alkyl-C-NH-(C,~Cs)alkyl, -NHCH and -NHC-(C;~Cs) alkyl; and
wherein one of the phenyl moieties of said benzhydryl may
20 optionally be replaced by naphthyl, thienyl, furyl or
pyridyl; .
R’ is hydrogen, phenyl or (C,-Cq)alkyl;
or R® and R’, together with the carbon to which they are
attached, form a saturated carbocyclic ring having from 3 to
25 7 carbon atoms wherein one of said carbon atoms may
optionally be replaced by oxygen, nitrogen or sulfur; '
R® and R’ are each independently selected from hydrogen,
hydroxy, halo, amino, oxo (=0), nitrile, hydroxy-(C,~Cs)-

alkyl, (C;—-Cs) alkoxy-(C;-C¢) alkyl, (C;—C¢) alkylamino,
30 di-(C,-Cs)alkylamino, (C,~C¢)alkoxy,
o] 0

il i

(C;-Cs)alkyl-0-C-, (C,;-C4)alkyl-0-C-(C,—Cq)alkyl,

35 o o

] : ]
(C,~-Cs) alkyl-C-0-, (C;=C;)alkyl—-C-(C,;-Cs)alkyl-0O-,

.0 o]

40 N [
(C,-C¢) alkyl-C~, (C,-C4)alkyl-C-(C;-C¢)alkyl-, and the radicals

set forth in the definition of RS;

A

Date: - 3-0CT 996
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with a rotary evaporator to obtain 3.7 g of oil. Thismateriat, —Tontaini ng

a mxture of 4- and 2-trifl uoronet hoxybenzal de- hyde~,i;-hi ot bi'gec eqa tecP
flash col unmm chronmat ography (160 g of silica gel) usi ’
acet at e/ hexanes as the eluant to obtain 500 ng of rra;_am u llﬂ in

2-trifluoromet hoxy-benzal dehyde. Under a nitrogen at
round-bottom fl ask were placed 155 ng (0.88 mmol) of (2S, 3S)-3-am no-2-phe-
nyl pi peri di ne, the al dehyde obtai ned abov®*and 2 nL of acetic acid. To the
system were added 370 ng (1.8 mmol) of sodiumtriacetoxyborohydride and the
m xture was stirred at roOmtenperature overni ght The m xture was concen-
trated and the regjdue pargd.ti d an | rapy de
and di chl or onet haflte éﬁdﬁgéitzrac{‘%%h%h thrée p%%%ﬁ?%;&d?%&o%%%h%.
The conbi nedforghnin angcbifotbended imittianse®iiRh Rhrard ®Yiti ons of 1IN

HC . The g R! is oximino (=NOH) or one of the radicals set forth

in any of the definitions of R%, R®-and R’; and

R? is (C;-C¢)alkyl, hydrogen, phenyl(C,~C;)alkyl or
phenyl optionally substituted with (C;-C¢)alkyl;

" with the proviso that (a) when m is” 0, R" is absent,

10 (b) neither R, R’, RY nor R" can form, together with the

carbon to which it is attached, a ring with R’, (c) when Q is

a group of the formula VIII, R® and R’ cannot be attached to

the same carbon atom, (d) when R® and R’ are attached to the

~ same carbon atom, then either each of R' and R is

15 independently selected from hydrogen, fluoro, (C,~Cs) alkyl,

' hydroxy-(C,~C)alkyl and (C,~C,)alkoxy-(C;-Cs)alkyl, or R* and

R’, together with the carbon to which they are attached, form

a (C;-C,) saturated carbocyclic ring that forms a spiro

compound with the nitrogen-containing ring to which they are

20 attached, (e) the nitrogen of formula I can not be double

bonded to both Q and the substituted benzyl group to which

it is attached, (f) when Q is a group of the formula VII and

q is 2 and either R® or R’ is 5-hydroxy-(C,~Cs¢)alkyl or 5-(C,~-

Cs) alkoxy- (C;-C¢)alkyl, then the other of R! and R’ is either

25 5-(C;-C¢)alkyl or hydrogen; (g) when Q is a group of the

formula VII and g is 2, then neither R® nor R’ is 4-hydroxy-

(C;-C¢) alkyl or 4-(C,4C6) alkoxy-(C,~Cs)alkyl, and (h) when
neither X', X? nor X® is a fluorinated alkoxy group, at least '

one of R, R, R, R, R R and R® is an aryl group

30 substituted with a fluorinated alkoxy group;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein Q is a
group of the formula II wherein o is two or three and each
of R' and R”® is phenyl or substituted phenyl.

35 3. A compound according to claim 1 wherein Q is a
group of the formula III, R’ is hydrogen and R® is phenyl or
substituted phenyl.

This is the repiacermers =
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acid extracts were made basic with 1N aqueous NaCOH and extract e(Tvmth three
portions of dichloronmethane. The dichl oromethane extraghg shel s
concentrated to afford 190 ng of oil, which was subject

chromat ography (5 g of silica gel) using 1.9 net hano/chj ﬁim
eluant to obtain 95 ng of the free base of the title co

base was dissolved in ethyl acetate, and ether saturated with HCl vvas added
to the solution. The resulting white sol+éd2was coll ected by suction

filtration and rinsed with ether to obtain 72 ng of the title conpound,
mp. 231-233[err] €. [elArcénydurd r accbaddngCh@ [ elalip [lervherein EmisiHy,

1.60 1 4 3 42
(4, 1|(_|m 5z T)S r 3§5%f ml(:jhé"'forﬁxu%% T wH@redL% A i(s.mox)?@)or %egnémﬁlfl—l)é&% gﬁ

(m H. MassKspad ﬁm%Srrpberé egarsah%tltuted "pRenyl.

5. A compound according to claim 1 wherein Q is a
5 group of the formula V wherein n is zero or one and each of
R' and R’ is phenyl or substituted phenyl.
6. A compound according to claim 1 wherein Q is a
group of the formula VI wherein p is, one and each of R and
R’ are phenyl or substituted phenyl. -
10 7. . A compound according to claim 1 wherein Q is a
group of the formula VII wherein g is two, three or four, m

is zero and R® is phenyl or substituted phenyl.
8. A compound according to claim 1 wherein Q is a
group of the formula VIII wherein y is 2zero, x is zero or
15 one, z is three or four', m is zero and R® is phenyl or
substituted phenyl. '
9. A compound according to claim 1, wherein said
compound is 2-(diphenylmethyl) ~N~( (2-difluoromethoxy) -
phenyl)methyl-l-azabicyclo[2.2.2]octan~3-amine.

20 10. A compound according to claim 1, wherein said’
compound is (28,38) ~-N~(2~methoxy-5-trifluoromethoxy-
phenyl)methyl-2-diphenylmethyl-l-azabicyclo[2.2.2]octane-3~-
amine.

11. A compound according to claim 1, wherein said

25 compound is (2S,3S)-2-phenyl-3-[2-(2,2,2-trifluoroethoxy)-
benzyl)aminopiperidine.

12. A compound according to claim 1, wherein said
compound is (2S,3S)-3-(2-methoxy-5-trifluoromethoxybenzyl)-
amino-2-phenylpiperidine.

30 13. A compound according to claim 1, wherein said
compound is (2S,38)-3-(2-hydroxy-5-trifluoromethoxybenzyl)-
amino-2-phenylpiperidine. :

14. A compound according to claim 1, wherein said
compound is (25,38)-2-phenyl-3-(3~-trifluoromethoxybenzyl) -

35 aminopiperidine.

e
LT
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Anal. Calc'd for (Jerr]Herr],F[err]Nerr]O-2HCI- 0.25H err]G C 53.34, H
5.54, N 6.54. Found: C 53.19. H 5.40. N 6.54. EXAVHE SKeet Has Been Replaced

(2S, 3S)-3-(2-Hydroxy-5-trifl uoronet hoxybenzyl)am no- qu |di ne

Hydrochl ori de A. 2-Hydroxy-5-trifl uoronmet hoxybenzal d ni trogen
at nosphere, in a round-bottomflask were placed 300 of

2-met hoxy-5-trifluor- omethoxybenzal dehyde and 30 ml of dichloronethane. To
the system cooled in a dry ice acetone b3 were added 0.26 M (2.7 mol)
of boron tribromde_(BBr3) over a_period of ca, 1 minute. The reacgtion

m xture was stirred3for A1 $RAPOURG ¢ AFEPTAING EPo LB h InasWRERRIRe FAHE h
an ice bath asdmpbandi xisir 28993 p+1+ (8(6+diméthowyheky 1t -s(sinaveeye-5-

added trifluoromethoxybenzyl)amino-2-phenylpiperidine.
16. A compound according to claim 1, wherein saigd
5 compound is (2S,3S)=-2-phenyl-3-(2~trifluoromethoxybenzyl)-
aminopiperidine. '
17. A compound according to claim 1, wherein said
compound is (2S,3S)-3-[5-chloro-2-(2,2,2-trifluoroethoxy)~

benzyl]amino-2-phenylpiperidine. -
10 18. A compound according to claim 1, wherein said
compound is (25,38)-3-(5-t=-butyl-2~-triflucromethoxy-

benzyl)amino-2-phenylpiperidine.
19. A compound according to claim 1, wherein said
. compound is  3-(5-tert-butyl-2-methoxybenzyl)amino-2-(3-
15 trifluoromethoxyphenyl)piperidine.

20. A compound according to claim 1, wherein said
compound is 3-(2-isopropoxy-5-trifluoromethoxybenzyl)amino-
2-phenyl)piperidine.

21. A compound according to claim 1, wherein said

20 compound is 3-(2-difluoromethoxy-5-trifluoromethoxybenzyl)-
amino-2~-phenylpiperidine. '

22. A compound according to claim 1, wherein X! is 5-
trifluoromethoxy, X’ is hydrogen and X* is 2-methoxy.

23. A compound according to claim 1 wherein X! is 2-

25 trifluoromethoxy and each of X2 and X® is hydrogen. _ |

24. A compound according to claim 1, wherein X! is 2-
(2,2,2-trifluoroethoxy) and each of x? and ¥X° is hydrogen.

25. A compound according to claim 1 wherein Q is a

| group ‘0of the formula

30
\\\:‘%K

H
35

wherein X' is 2-trifluoromethoxy, 2-methoxy or 2-(2,2,2-
trifluoroethoxy), x? is S-halo, 5-(C,~Cs) alkyl, or 5-(C,~Cq)

“Thia is the replacement sheet
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slowy 10 m ofmwi'um bi carbonate foll owed by 10 m of
wat er. and the pj.x (UL QMBS Y Miq¥erl to roomtenperature. The m xture was
ed. The resulting oil (280 ng) was dissol ved

extracted with

(Na[err]Serr]) “

in CHerr]Jerr], lon was extracted with two portion's of 1M
aqueous NaOH. The conbi ned aqueous ext racts vvere acidified wwth 2M aqueous
HCl and extracted wiith three portlons of GP#AI or omet hane. These

obtai n 200 Mga0FeRe- PPEETEHI0u RRET e st (G TarR] PEET) 6B g*‘t% 1
H J=9), 7.36flmpriHp ateéms(s, ade)R 18s9 ¢ubstifpted or unsubstituted

(2S.3S9)-3-(2 y-trifluoromet hoxybenzyl)ani no-2- phenyl pi peridine
Hydr ochl ori debxgh%

di chl oronet hane, and the extracts were dried

26. A compound according to claim 1 wherein Q is a

5 group of the formula _
\\\\3‘2\
Ri

- - Z
7,
10 N T/
' 3

Ri

wherein R!' and R!® are each independently selected from

unsubstituted or substituted phenyl, x! is 2~

15 trifluoromethoxy, 2-methoxy or 2-(2,2,2-trifluoroethoxy),

and X2 is 5-halo, 5-(C,~-Cs)alkyl or 5-(C,~Cs) alkoxy optionally
substituted with from one to three fluorine atoms. .

27. A compound according to claim 1 having the formula

X1
20
H
N\
(CHz), X2
%,
\ N "”//,,Re

i H

30 wherein n is an integer from 2 to 4, X' is hydrogen or (C,-
C,)alkyl, X? is OCF; or OCHF,, and R® is phenyl optionally
substituted with a substituent selected from (C,-C,)alkyl,
(C;~Cs) alkoxy, fluorine and chlorine.

28. A compound according to claim 1 having the formula
35

AN e e R et
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1

The title conmpound was prepared in a manner simlar to the conpound of
Exanpl e 4 by repl acing_2-net hoxy-5- trifluoronmethoxybenzal dehyde with
2- hydroxy-5-trifl uoronet hoxybenzal dehyde. [err]H NMR (free base, CDCl[err])
[err] 1. 9Ms$uet H3d Been Re , 2.76 (m 1H), 2.88 (m 1H), 3.18 (m 1H).

3.42 (s. giﬂ‘mﬂmﬁ n , 652 (m 1H), 6.64 (d, 1H J=9), 6.89 (m 1H),
7.30 (m
Found: 366. )

d for (JQerr]JHerr]Flerr]Nerr](err]: 366.1545.
1/3Herr]O C, 51.25; H 4.90; N, 6.29. Found: C 51.30; H 4.75; N, 6.22.

calc'd for (err]Hgg~r] F3N202 2HCI [err]

w1
5 H
(CHp) xe
\_ M,
N Yy 6
10 H R

wherein n is an integer from 2 to 4, X' is OCF, or OCHF,, X?
is (¢,-C;)alkoxy, and R® is phenyl optionally substituted with
a substituent selecﬁed from (C,~C,)alkyl, (C,~C,)alkoxy,
15 fluorine and chlorine. -
29. A compound according to claim 1 having the formula

Xl

20

W
N
N

Pk

30 wherein X' is (C,~C,)alkyl or hydrogen, X? is OCF; or OCHF,,
and one or both of the phenyl moieties of the benzhydryl
group may be optionally substituted with a substituent
selected from (C;-C,;)alkyl, (C,~C;)alkoxy, fluorine and
chlorine.

25

35 30. A compound according to claim 1 having the formula

This is the replacemerit sheet
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24 EXAMPLE 8
(2S.3S)-3-(5-Chloro-2-[2.2.2-trifluoroethoxyl benzyl ) am no- 2- phen Ip| peridin
e Hydrochl oride A 5-Chloro-2-(2.2.2- trlfluoroethoxy)beﬁ

ni trogen atnosphere, in a round-bottomflask were placed
of 60% sodi um hydride (NaH) and 12 m of N, N di nethylfor
system were added 2.9 m (4 g. 40 nmol) ~66-22, 2- trlfluoroethanol Vi a
syringe over a period of 15 mnutes and the m xture was stirred at room
tenperature for 20 nminutes. To the system wl

10

wherein X! is OCF; or OCHF,, X’ is (C,~C,)alkoxy, and one or
15 both of the phenyl moieties of the benzhydryl group may be
optionally substituted with a substituent selected from (C,-
c,alkyl, (C;-C,)alkoxy, fluorine and chlorine.
31. A compound according to claim 1, wherein X! is a 2-
(Cc,~C,)alkoxy group, X’ is hydrogen and X’ is a 5-OCF; or 5-
20 OCHF, group.
32. A compound according to claim 1, wherein X! is a 2-
OCF, or 2~OCHF, group, X’ is hydrogen and X is (C,-C,)alkyl.
33. A compound according to claim 1, wherein each of
R, R, R, R® and R®, if present, is selected from phenyl
25 optionally substituted with (C,~C,) alkyl, (C,-C;) alkoxy,
fluorine, chlorine or trifluoromethoxy, each of R?’, R, R}, F’
and R, if present, is hydrogen, and m is zero if Q is a
group of the formula VII or VIIT.
34. A pharmaceutical composition for treating or
30 preventing a condition selected from the group consisting of
inflammatory diseases, anxiety, colitis, depression or
dysthymic disorders, psychosis, pain, gastroesophageal
reflux diSease_, allergies, chronic obstructive airways
disease, hypersensitivity disorders, vasospastic diseases,
35 fibrosing and collagen diseases, .reflex sympathetic
dystrophy, addiction disorders, stress’ related somatic
disorders, peripheral neuropathy, neuralgia,

—This is the repiacement sheet
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were added 1.7Z g (10 nmmol) of—2, 5-di chl orobenzonitrile, and the m xture

was heat ed &lt‘hls%%e? Q&ﬂgﬁﬁi’%gree days. The m x- ture was cooled to room

t enper at ur e, M of 2M aqueous HCl and extracted with three
portions of e ned organic fractions were dried
(Na[err]SCIer rated to afford 2.5 g of a solid. The crude
mat eri al was purlfled by flash columm chromat ography using 1:49 et hyl
acet at e/ hexanes as the eluant to obtain I8y of 5- chl or o-

2-(2.2. 2- trlfluoroeth benzonijrile as a ite sol 61- 62[,err
Under a nitrdYeHF ?ﬂ\; gica C{i‘ﬁpdiﬂﬁf%'ot SFOFARER eﬁﬁyﬁgsﬂ \]ﬁ?h o qu
condenser vveramﬂrmmderﬂrﬂo o Euppressiprof ahtle sheweaticridiseased0 in of

formc acid. g f, SKehpPiteny 280 dntint®08s " OLolBBaYAN £&ESraHy t RS

m X-
claim 1 effective in preventing or treating such condition

5 and a pharmaceutically acceptable carrier.

35. A method of treating or preventing a condition
selected from the group consisting of inflammatory diseases
anxiety, colitis, depression or. dysthymic disbrders,_
psychosis, pain, gastroesophageal reflux disease, allergies,

10 chronic obstructive airways disease, hypersensitivity
disorders, vasospastic diseases, fibrosing and collagen
diseases, reflex sympathetic dystrophy, addiction disorders,
stress related somatic disorders, peripheral neuropathy,
neuralgia, neuropathological disorders, disorders related to

15 immune enhancement or suppression and rheumatic diseases in
a mammal, comprising administering to a mammal in need of
such treatment or prevention an amount of a compound
according to claim 1 effective in preventing or treating
such condition.

20 36. A pharmaceutical composition for antagonizing the
effects of substance P in a mammal, comprising a substance

" P antagonizing effective amount of a compound according to
claim 1 and a pharmaceutically acceptable carrier.

37. A method of antagonizing the effects of substance

25 P in a mammal, comprising administering to said mammal a
substance P antagonizing effective amount of a compound
according to claim 1.

38. A pharmaceutical composition for treating or
preventing a condition in a mammal, the treatment or

30 prevention .of which is effected or facilitated by a decrease
in substance P mediated neurotransmission, comprising an
amount of a compound according to claim 1 effective in
antagonizing the effect of substance P at its receptor site
and a pharmaceutically acceptable carrier.

35 39. A method of treating or preventing a condition in
a mammal, the treatment or prevention of which is effected
or facilitated by a decrease in substance P mediated

LT it v
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ture was heated at reflux for 6 hours and stirred at Toonmrtenperature

overnight. The mxture was filtered through a pgad téet o atﬁ ceous earth,
and the pad was rinsed with water and CHCI[err]. o separ at ed
and the aqueous phase was extracted with three_pi ﬂ& MMMH]. The
conbi ned organic fractions were dried and concen n 270 nmg of

the title conpound. [err]H NVR (CDCI [err%%e%err] 4.42 (m 2H), 6.86 (d, 1H,
J=10), 7.46 (m 1H), 7.80 (d, 1H, J=3), >3 (s, 1H). Mass spectrum nfz
(22% gg?r gn E)Sn %1?%?3??%.55?391' r P fnl?c]):'rigej’t x?l%%%%flffg%nnﬁoF ?— aheI?\anIm?l elr'?di n
e Hydrochl orheed T SUGh dxeagnent QRPIREP é@nmnaaﬁaﬂmémgi m%/%‘gpg%n@ he
procedure degeébR@thd t&EXSMRER 4, b¥r’ @PbRGHAIGcEutically acceptable salt
thereof, effective in antagonizing the effect of substance
5 P at its receptor site. _

40. A pharmaceutical composition for treating or
preventing a condition in a mammal, the treatment or
prevention of which is effected or facilitated by a decrease
in substance P mediated neurotransmiésion, comprising an

10 amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, effective in
treating or preventing such condition and a pharmaceutically
acceptable carrier. : S

41. A method of treating or preventing a condition in

15 mammal, the treatment or prevention of which is effected or
facilitated by a decrease in substance P mediated
neurotransmission, comprising administering to a mammal in
need of such treatment or prevention an amount of a compound
according to claim' 1 effective in treating or preventing

20 such condition. | ' |

42. A radioactive isotope of a compound according to
claim 1.

43. A radioactive isotope as claimed in claim 42,
wherein said radioactive isotope is a tritium or “c-isotope

25 of said compound.

44. A compound of the formula

R4 R16 R17

or or

0 ORS -0 OCF, 0 OCHF,

wherein R™ trifluoromethoxy or difluoromethoxy, RY¥ is (¢
C,alkyl, R is difluoromethoxy or (C,~C,)alkyl and RY is.
trifluoromethoxy, difluoromethoxy, (C;-Cialkyl or (¢~

30 Cdalkoxy.
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met hoxy- 5- t ri fTUoF oret hoxybenzal dehyde. wi t h

5-chl oro- 2- (2, %h@sﬁeéﬂ}iaka&haeﬁldwd(y) benzal dehyde. M p. 267-269[err]C. [err]H

Nl\/R(free base 1.4 (m 1H), 1.6 (m 1H), 1.82 (m 1H).
oo 2o AT
J= 15), 3. 84 (d

2 (m 1H). 3.3 (d, 1H J=15), 3.54 (d, 1H,
(m 2H), 6.54 (d. 1H, J=10), 6.92 (d, 1H
J=3). 7.04 (m 1H), 7.24 (m 5H). Anal, calc'd for
Cerr]Herr]d F[err]N[err]qerr] 2HCI : C,'%%'.Ql; H, 5.13; N 5.94. Found:
C, 50.89: H 4.84; Eé@g@ .
(2S. 3S) - 2- Phenyl - %‘3 tPI ]{JOI‘OITEt Ec%%yb %EFféﬁ'?noapl Sgﬂp&ur?éi I-K}a‘r’cl)rclﬁl otft?ede

formula

wherein x! is hydrogen, (C,-C,,) alkoxy optionally substituted
10 with from one to three fluorine atoms or (C;-C,) alkyl
optionally substituted with from one to three fluorine
atons;
X? and X’_ are independently selected from halo,
hydrogen, nitro, (C,-Clo) alkyl optionally substituted with
15 from one to three fluorine atoms, (C;-C,,) alkoxy optionally
substituted with from one to three fluorine atoms,
trifluoromethyl, hydroxy, phenyl, cyano, amino, (C;-C;)=-
o)

20 i )
alkylamino, di-(C;~C¢)alkylamino, -~C-NH-(C,~C)alkyl,

O
i
25 (C)-Cs)alkyl-~C-NH-(C-Cs)alkyl, hydroxy(C,~C,;)alkyl, (C,-
| o o

C4) alkoxy (C,~C,)alkyl, -NHCH and -NHC-(Cl-cs)alkyl, and
30 Q is a group of the formula

35

40
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The title conpound was prepared in a manner simlar tthe procedure
described in Exanple 4 by repl acing 2-

met hoxy-5-trifl uoromet hoxybenzal dehyde with 3-trifl uorﬂrﬂhb@

Mp. [err] 275[err]C. [err]H NVMR (free base. CDC[I[err]

1.56 (m 1H), 1.78 (m 1H). 1.96 (m 1H), 2.76 (m 2H) mm 3 30
(d, 1H J=15), 3.46 (d. 1H J=15). 3. 84éd 1H J=3), 6.

(d,. 1H, J=6) 6.94 (m 1H), 7.12 (m 1F|) .24 (m 5H). Anal. calc’ for
Cerr]Herr]F[err]NJerr]O [err][err] HC : C[err] 53.91; H 5.48; N, 6.62.

Found: C, 53.84: H 5.07; N §.59. The title conmpoungs of Exanples 10-23
and 26 were prepared in a manngr simlar to thg procgdure described in

111
II
L J
RY R4
Y-
RS RS
v v
(7 4
RS
Vi
10
OR Vil
(CHp)
6
(CHpdy
Rll_—-—«:HQm

10
VIII
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Exanpl e 4, by replacing 2-nmethoxy-5-trifluoronethoxybenzal dehyde with the

appropri ate al dEtySheet H¥Bveh RPBcsequences for the preparation of the
requi site al dehyfmmmmmmlﬁmt h in Table 1 bel ow. 25 [err]
-71-

wherein R' is a radical selected from furyl, thienyl,
pyridyl, indolyl, biphenyl and phenyl optionally substituted
with one or two substituents independently selected from
halo, (C;-C,) alkyl opticnally substituted with from one to
5 three fluorine atoms, (C,~C,,) alkoxy optionally substituted
with from one to three fluorine atoms, carboxy,
benzyloxycarbonyl and (C,-C;) alkoxy-carbonyl;
R® is selected from (C;-C,) branched alkyl, (Cs—Cs)
branched alkenyl, (C;~C;) cycloalkyl, and the radicals named
10 in the definition of R!; |
R? is hydrogen or (C,-C¢) alkyl;
R’ is phenyl, biphenyl, naphthyl, pyridyl, benzhydryl,
-thienyl or furyl, and R} may optionally be substituted with
from one to three substituents independently selected from
15 halo, (C,-Cy,) alkyl optibnally substituted with from one to
three fluorine atoms and (C;~Cy) alkoxy optionally
substituted with from one to three fluorine atoms; :
Y is (CH,), wherein 1 is an integér from one to three,
or Y is a group of the formula

20
(J)
;

25

Z is oxygen, sulfur, amino, (C,-C;)alkylamino or (CH,),

wherein n is zero, one or two; ’

o is two or three;

p is zero or one;
30 R' is furyl, thienyl, pyridyl, indolyl, biphenyl, or

phenyl optionally substituted with one or two substituents
independently selected from halo, (C,~C,,) alkyl optionally
substituted with from one to three fluorine atoms, (C,~C,)
alkoxy optionally substituted with from one to three

35 fluorine atoms, carboxy, (C,-G;) alkoxy-carbonyl and
benzyloxycarbonyl;

I
This is the replacement shee
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26 [err] | 27
This Sheet Has Been

TG

R’ is thienyl, biphenyl or phenyl optionally substituted
with one or two substituents independently selected from
halo, (C,-Cj,) alkyl optionally substituted with from one to
three fluorine atoms and (C-C,) alkoxy optionally

5 substituted with from one to three fluorine atoms;

each of the two dashed lines in formula I and the

dashed line in formula II represent an optional double bond

-72-

that may optionally exist when Q is g group of the formula
II1; .

10 X is (CH;), wherein g is an integer from 1 to 6, and
wherein any one of the carbon~carbon single bonds in said
(CH,), may optionally be replaced by a carbon-carbon double
bond, and wherein any one of the carbon atoms of said (CH;),
may optionally be substituted with R®, and wherein any one of

15 the carbon atoms of said- (CH,), may optionally be substituted
with R?%;

m is an integer from 0 to 8, and any one of the
carbon-carbon single bonds of (CH,), may optionally be
replaced by a carbon-carbon double bond or a carbon-carbon

20 triple bond, and any one of the carbon atoms of said (CH,),
may optionally be substituted with RY;

R® is a radical selected from hydrogen, (C;-C¢) straight
or branched alkyl, (C;-C;) cycloalkyl wherein one of the
carbon atoms may optionally be replaced by nitrogen, oxygen

25 or sulfur; aryl selected from biphenyl, phenyl, indanyl and |
naphthyl; heteroaryl selected from thienyl, furyl, pyridyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl and guinolyl; phenyl (C,-C;) alkyl, benzhydryl and
benzyl, wherein each of said aryl and heteroaryl groups and

30 the phenyl moieties of said benzyl, phenyl (C,-C¢) alkyl and
benzhydryl may optionally be substituted with one or more
substituents independently selected from halo, nitro, (C,~Cy)
alkyl optionally substituted with from one to three fluorine
atoms, (C,—Cyp) alkoxy optionally substituted with from one to

35 three fluorine atoms, amino, hydroxy-(C,~-C,) alkyl,

(€,-C¢) alkoxy~ (C;~Cs) alkyl, . l o ropcamr
| AT b - o 6



*Reagents for pre | npounds of the Forrmula XI|I From Standard
Rout es a) derr] CHOCHler ], TidJ[err] b) nmet hyl 1odide c)  acetyl
chl ori de d) This Sh Raney nickel, HCJerr]HTf) BBr 3

i

- ' -73-
o) o)

i I
(C,~C¢) ~alkylamino, (C;-C¢)alkyl-0-C-, (C,~Cs) alkyl-O-C-
' (o) o]

' . ] il
' ) ' o
il ]
10 (C,~C,)alkyl-0-, (C,~C¢)alkyl-C-, (C,~Cg)alkyl-C-
o]

(C,-C4) alkyl-, di-(C;~Cs)alkylamino, —(l.lNH-(C,—cs) alkyl, (C,~Cq4) -
12 o o o
] . [} I
alkyl-C-NH-(C,~Cs)alkyl, -NHCH and -NHC-(C,-Cs) alkyl; and
wherein one of the phenyl moieties of said benzhydryl may
20 ' optionally be replaced by naphthyl, thienyl, furyl or
pyridyl;
R’ is hydrogen, phenyl or (C,-Cs)alkyl;
or R® and R’, together with the carbon to which they are
attached, form a saturated carbocyclic ring having from 3 to
25 7 carbon atoms wherein one of said carbon atoms may
optionally be replaced by oxygen, nitrogen or sulfur;
R® and R’ are each independeﬂtly selected from hydrogen,
hydroxy, halo, amino, oxo (=0), nitrile, hydroxy-(C,~-C,)-

alkyl, (C;~C¢) alkoxy=-(C,~C4) alkyl, (C;=Cs)alkylamino,
30 di-(C;-Cg)alkylamino, (C;,~Cs)alkoxy,
o) 0]

il |
(CI-CG) alkyl—O—C- ’ (CI‘CG) alle"‘O"'C" (C,-Cs) alkYI ’
35 0 o
‘ . ] i
¢) 0
40 I : I .
(C,~Cs) alkyl-C-, (C,~Cg)alkyl-C-(C,~Cs)alkyl-, and the radicals

set forth in the definition of RS;

This is the replacement sheet
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g) t-butyl chloride/AlCl[err] h) Cl[err]CHOCH err]/AlCl[err] i)
ethyl iodide j) C Flerr]CH k) | sopropyl brom de 1) Herr], PdIC
HCHO m) H err]-Pd/ BaSO err] EXAMPLE 10 This Sheet Has Been R ﬂ

R

o

RY is NHCI.'lR", NHCH,R'?, NHSO,R" or one of the radicals set
forth in any of the definitions of R%, R® and R’;
5 R! is oximino (=NOH) or one of the radicals set forth
in any of the definitions of R’, R® and R’;
R? is (C,~Cs)alkyl, hydrogen, phenyl (C,~-C¢)alkyl or
phenyl optionally substituted with (C,-Cg¢)alkyl; and
with the proviso that (a) when m®is 0, R" is absent,
10 (b) neither R}, R’, R! nor R" can form, together “with the
carbon to which it is attached, a ring with R’, (c) when Q is
a group of the formula VIII, R® and R’ cannot be attached to
the same carbon atom, (d) when R® and R’ are attached to the
same carbon atom, then either each of R* and R is
15 independently selected from hydrogen, fluoro, (C,-Cs) alkyl,
hydroxy~-(C,;~Cs)alkyl or (C,;-Cq¢)alkoxy-(C,-C¢)alkyl, or R and
R’, together with the carbon to which they are attached, form
a (C;~Cs) saturated carbocyclic ring that forms a spiro
compound with the nitrogen-containing ring to which they are
20 attached, (e) the nitrogen of formula I can not be double
bonded to both Q and the substituted benzyll group to which
it is attached, (f) when Q is a group of the formula VII and
g is 2 and either R® or R’ is 5-hydroxy-(C,-Cs)alkyl or 5-(C-
 C¢)alkoxy-(C,-C¢) alkyl, then the other of R® and R’ is either
25 5-(C,;~Cs)alkyl or hydrogen; (g) when Q is a group of the
.formula VII and q is 2, then neither R® nor R’ is 4-hydroxy-
(C;-Cs)alkyl or 4-(C,~Cs)alkoxy-(C;-Cs)alkyl, and (h) when
neither X!, X? nor X} is a fluorinated alkoxy group, at least
one of R', R, R, R, RS, R and R® is an aryl group
30 substituted with a fluorinated alkoxy group; or a
pharmaceutically acceptable salt thereof;
comprising reacting a compound of the formula Q-NH,,
wherein Q is defined as above, with a compound of the
formula
35

This is the replacement sheet
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(2S 395)- 3- [5 Chl oro-2-(2.2.2-trifluoroethoxy)benzyl am no-2- phenyl i peridi ne
hydrochl ori de M P. 267-269[err]C. [err]H NVR (free base; CDCl[err]) [err]

1.40 (M 1H) 5. 1o 80 yh Beed RBplacdt 82 (m 1H), 2.02 (m 1H), 2.76 (m 2H). 3.20
(m 1H), 3.2 3.52 (d, 1 H J=15). 3.84 (d, 1H, J=3), 4.00
(m 2H), 6.541“‘ mﬂ@ 6.92 (d. 1H, J=3). 7.04 (m 1 H. 7.24 (m

5H). HRMS cal err]CIlF[err]N[err] O 398.1368. Found: 398.1352.

Anal . calc'd for (err] H[err] ClF[err] N[ er?5® [err] 2HCI: C. 50.91; H 5.183:
N, 5.94. Found: C 50.89; H 4.84; N b5.93. EXAMPLE 11

x3
H X2 X1l

xl

wherein X!, X? and X® are defined as above, in the presence of
a reducing agent.
46. A process according to claim 45, wherein said
10 compound of the formula Q-NH, is obtained by subjecting a
compound of the formula '

X
15
wherein Q is defined as in claim 45, to hydrolytic removal
of the methoxybenzyl group. T
20 47. A process for preparing a compound of the formula
X3
H
2
25 X1
wherein Q is a group of the formula VIII, as defined in
claim 45, and wherein X!, X? and X® are defined as in claim 45
and m is Zero, comprising reacting a compound of the formula
30
35 S

| R R 0 e e resiement o
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(2S.3S)-3-(5-t-Btyl-2-trifluoronethoxybenzyl am no-2-phenyl pi peri di ne

hydr ochl oride MP 262- 264[err]C. [err]H NWVR (free Base; CDCl[err]) [err]
1.20 (s. , slﬁé‘etHh edm 1H), 1.84 (m 1H), 2.06 (m 1H). 2.80
(m 2H), 3 22 (m 1H. J=15), 3.58 (d. 1H J=15), 3.86 (d. 1H
J=3), 6.98 (m 1H)), . 7.26 (m 5H). HRVS calc'd for
Cerr]Herr]Flerr] err 225. Found: 406.2271. Anal. calc'd for
.C[err]H[err]F[err]N[err]O[err] 2HCI [er76H 3H err]O C, 56.92; H 6.56;
N. 5.77. Found: C, 56.99: H 6.41; N 6.03. EXAWPLE 12 (2S

. 3)-3[5-Isopropyl -2-(2, 2, 2- t‘{.;fl(woﬁ hoxy) benzyl [ ai mi ng32- phenyl pi peri di ne
 hydrochl ori de

RS (C\Ha)x . xE
5  (CH,) H x1
2<N/ RG .
| R?
CBz
- XV1

10 .
wherein X!, X}, ¥, R, R, R}, R’, %, y and z are defined as in
claim 45, with ammonium formate in the presence of palladium
on charcoal.

48. A process for preparing a compound of the formula
15 . x3

| 2
Q/H X

20
wherein Q is a group of the formula VII or VIII, as defined
in claim 45, and m is an integer other than zero, comprising
reacting the corresponding compound wherein m is egual .to

25 RIO

zero with a compound of the formula R!Y-(CH,),~L’ wherein L’
is halo, mesylate or tosylaté, RY, R! and m are defined as
in claim 45, and one of the carbon-carbon single bonds of
'30 said (CH;), may optionally be replaced by a carbon-carbon
double bond, and wherein one of the carbons of said (ICHZ)m
may optionally be substituted with R!.
49. A process for preparing a compound of the formula
: »
35 N g2 |
a—" H This is the replacement sheet
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MP. [err] 280[err]C. [err]H NVR (free base; CDCI[err]) [err] 1.12 (m 6H),
(1.4 1H, 1.62 (m 1H. 1.82 (m 1H). 2.08 (m 1I—|)Th1s$hZé§H(a§BeemT“ace’d 22

(m
m 1H), 3.30 (d. 1H, J=15), 3.38 (d. 1H, J=I5), 3.82
(m 2H), 6.56 (d, 1H, J=10), 6.78 (d, 1H. J=3). 6.94 (
HRVS calc'd for (JQerr]Herr]Flerr]Nerr]O (Merr]l)
407.2287. Anal. calc'd for (Qerr]JHerr]F[err]Nerr]O[err]2HC J[err]
1/2Herr]OC C, 56.55, H 6.60; N 5.70.-Fotnd: C, 56.17: H 6.39; N 5.77.

wherein Q is a group of the formula VII, as defined in claim
45, and wherein X!, X?, and X® are defined as in claim 45,
comprising reacting a compound of the formula

X3
° /'\ H 2
X
(CHZ)Q'I e
1
RS %
10 H
X1V

. wherein X!, X?, %X}, R’, R’ and g are defined as in claim 45,

.with a reducing agent.
15 50. A process for'preparing a compound of the formula
20

wherein Q, X!, X* and X* are defined as in claim 45,

comprising reacting a compound of the formula Q-NH,, wherein

Q is defined as in claim 45, with a compound of the formula

i g3
25 L o2
x1

wherein L 'is a leaving group.

30 51. A process for preparing a compound of the formula

I, as defined in claim 45, wherein Q is a group of the
formula II and there exists a double bond between Q and the
adjacent nitrogen, comprising reacting a compound of the
formula Q=0, wherein Q is defined as above, with the

35 appropriate benzylamine of the formula
This is the replacement sheet
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-28- The preparation of other conpounds of the forrmula | not specifically
described in the foregoi ng experinental section can be acconplished using
conbi nati ons of the reactions descri bed above that will be apparent to
those skilled in 5 the art. In each of the reactions discussed or

illustrated in

-78~

HZN xe

wherein X!, X? and X’ are defined as in claim 45.
52. A compound according to claim 1, wherein said
compound is a substance P receptor antagonist. .

This Sheet Has Been R
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schenmes 1 to 3 above, pressure is not critical unless otherw se indicated.
Pressures from about 0.5 atnospheres:t.o about 5 atnospheres are generally
acceptabl e[err] and anbient 10 pressure, i.e. about 1 atnosphere, is
preferred as a matter of conveni ence. The novel conpounds of the formula I
and the pharnmaceutically acceptable salts thereof are useful as substance P
antagoni sts, i.e., they possess the ability to

- 79 -

FLUOROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN CONTAINING
HETEROCYCLES

ABSTRACT

THE PRESENT INVENTION RELATES TO NOVEL
FLOUROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN
CONTAINING HETEROCYCLIC COMPOUNDS, AND SPECIFICALL%, _
TO COMPOUNDS OF FORMULA (I) WHEREIN Q, X', X? AND X3
ARE AS DEFINED BELOW. THESE NOVEL COMPOUNDS ARE USEFUL
IN THE TREATMENT OF INFLAMMATORY AND CENTRAL NERVOUS
SYSTEM DISORDERS, AS WELL AS OTHER DISORDERS.

I ——————

heet Has Been Re ‘iaced
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15 antagoni ze the effects of substance P at its receptor site in mammals,
and therefore they are able to function as therapeutic agents in the
treatnent of the aforenentioned disorders and diseases in an af #¥&fed
manmal . The conpounds of the formula | whiéh are basic in 20 nature are
capabl e of formng a wide variety of diffferent salts with various inorganic
and organi c acids. Although such salts hust be pharmaceutically acceptable

for g
‘L\. \:..,,‘..#‘4'.
FLUROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN CONTAINING
HETEROCYCLES
Description

Background of the Invention

The present - invention relates to novel
fluoroalkoxybenzylamino derivatives . of mnitrogen containing
heterocycles , pharmaceutical compositions comprising such
compounds and the use of such compounds in the treatment and
prevention of inflammatory and central nervous system disorders,
as well as several disorders. The pharmaceutically active
compounds of this invention are substance P receptor antagonists.
This invention also relates to novel intermediates used in the
gynthesis of such substance P receptor antagonists.

Substance P is a naturally occurring undecapeptide belonging
to the tachykinin family of peptides, the latter being named
because of their prompt simulatory action on smooth muscle
tissue. More specifically, substance P is a pharmacologically
active neuropeptide that is produced in mammals (having originally
been isolated from gut)and possesses a characteristic amino acid
sequence that is illustrated by D.F. Veber et ai. in U.S Patent
No.4,680,283. The wide involvement of substance P and other
tachykinins in the pathophysiology of numerous diseases has been
amply demonstrated in the art. For instance, substance P has
recently been shown to be involved in the transmission of pain
or migraine(see B.E.B. Sandberg et ai., Journal of Medicinal
Chemigtry 25 1009 (1982)), as well as in central nervous system
disorders such as anxiety and schizophrenia, in respiratory and
inflammatory diseases such as asthma and rheumatoid arthritis,
respectively, in rheumatic diseases such as fibrositis, and in
gastrointestinal disorders and diseases of the GI tract such as
ulcerative colitis and Crohn’s disease,etc.(see D.Regoli in
"Trends in Cluster Headache," edited by F.Sicuteri et ai.,
Elsevier Scientific Publishers, Amsterdam,pp.85-95(1987)).

REPLACED SHEETS  SG REPLACEMENT SHEZY
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adm nistration to aninmals, it is often desirable in practice to initially
I sol ate a conpound of the Formula | fromthe 25 reaction -mxture as a
pharmaceutically unacceptable salt and then sinply convert the latter back
to the free base conpound by treatnent wth an al kali ne reagent and
subsequently . convert the | atter free base to a pharmaceutically
acceptable acid addition salt. The acid 30 addition salts of the base
conpounds Of tnhifeedent pamt tsoroaattamss have been made to provide antagonists for substance P and other tachykinin
pegtides in order ta more effactively treat tha various disorders and disaases listed above. The few such antagonists
 thus tar described are generally peptide like in nature and ara therefora 00 labile from a matabolic point of view 10 serve
as practical therapautic agents in the treatment of disease. The non-pegtidic antagonists of the present invention, on

the other hand, do not possess this drawback, being iar mora stable from a metabolic point of view than the agents
raferred 1 above, .
Quinuciidine derivatives and related compounds that exnibit activity as substance P receptor antagonists are
raferrad to in WO-A-30/05729, WO-A-91/18859, WQ-A-92/01688, WO-A-90/05525 and WO-A-92/20675. See aiso
Chem, Abs., Vol. 114, na, 15,136489W, Vol. 115, na. 7, 71348y and Val. 115, no. 11, 10874S5e.
Piparidine derivatives and related hetarocyclic nitrogen cantaining compoums that are useful as substance P
antagonists are referred to in US-A-5232929 and WO-A-92/06079.

{1301 Invention

The prasant invention relates to compounds of the formuia

wharein

X' is hydrogen, (C¢-C1q} alkoxy optionally substituted with from one to thrae flucrine atoms or (C;-Cy) alikyl option-
ally substituted with from ane to thrae fiuorine atoms;

X2 and X® are indeperidentty selected from hydrogen, halo, nitro, (C,-C1o) alkyi cptionally substituted with rom one
ta three fluorine atoms, (C4-C4q) aiikoxy optionally substituted with from one to threa flucrine atoms, riflucromethyt,
hydroxy phenyl cyano, amina,
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readily prepared by treating the base conpound with a substantially

equi val ent anount of the chosen mineral or organic acid in an aqueous
solvent nediumor in a suitable organic solvent, such as mnethanol or

et hanol . Upon eareful 35 evaporation of the solvent, the desired solid salt

is readily obtained. 3

(Ci=Ce) -
.0
] .
alkylamino, di=-(C,~Cs)alkylaminc, =C-NH-(C;~Cs)alkyl,
o]
]
(C;=C¢) alkyl-C-NH-(C,-C,) alkyl, hydroxy(C,-C;)alkyl,
o 0
1] r -
(¢,-C,)alkoxy (C,~C,)alkyl, ~-NHCH and -NHC-(C,~C¢) alkyl;

and

This is the replscement sheet
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-29- Those conpounds of the forrmula | which are also acidic in nature,
e.g., where Rlerr] is carboxyphenyl, are capable of form ng base salts with
vari ous pharnacol ogi cally acceptabl e cations. Exanples of such salts .
include the alkali metal ‘or 5 alkaline-earth netal salts and particularly,
t he sodi um and potassium salts. Thes4e salts are all ©prepared by

Q is a group of the formula

It
It

10

viit

wherein R’ is a radical selected from furyl, thienyl, pyridyl, indolyl, biphenyl and pheny! cptionally substituted with
one or two substituents independently selected from halo, (C1-Cyo) alkyl optionally substituted with from one to

This is the reptacement sheet
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conventional techniques. The chemical bases which are used as reagents to
prepare the pharnmaceutically acceptable base salts of this invention are
t hose which formnon-toxic base 10 salts with the acidic conpounds of
formula I. Such non- toxic base salts include those derived from
such phar macol ogi cal | y: accept abl e cati ons as sodi um potassium cal ci um and
magnesi um et Cy .o g ki€ R6ims: (%1 &S Wﬁw LMsnB@d W RIS 1LY iolin® Bibrhd Sroh) Benzy-
correspondi ng ag},thenyCRdiie Q,%

RS is selectad from (Ca-C4) branched alkyl, (Cs-Cs) branched alkenyl (Cs:Cy) cycloalkyl. and the radicals named

_ in the definition of R';
- R2 is hydrogen or (C4-Cg) alkyl; '

R?3 is pheny!, biphenyl, naphthyl, pyridyl, benzhydryl, thieny! or furyl, and R® may optionally be substituted with trom

one to three substituents independently selected from halo, (C1-C4q) atkyl optionatly-substituted with from one to

three fiuorine atoms and (C,-C,y) alkoxy optionally substituted with from one to three fluorine atoms;

Y is (CHp), wherein | is an integer from one to three, or Y is a group of the formula

(H

Z is oxygen, sulfur, amino, (C, -Ca)alkylanﬁno or {CH,),, wherein n is zero, one or two.
o is two or three;

- pis zero orone;
R* is furyl, thienyl, pyridyl, indolyl, bipheny, or pheny! optlonaliy subsfituted with one or two substituents independ-
ently selected from hale, (C4-C,g) alkyl optionally substituted with from one to three fluorine atoms, (C4-C4q) alikoxy
optionally substituted with from one to three fluorine atoms, carboxy, (C4-C3) alkoxy-carbonyl and benzyloxycarbo-
nyl;
RS is thienyl, biphenyl or phenyl apticnally substituted with one or two substituents independently selected from
halg, (C1-C,q} alkyt optionally substituted with from one to three flucrine atoms and (C,-C,o) alkoxy optionaily sub-
stituted with from one to three fluorine atoms;
each of the two dashed lines in formula | and the dashed tine in formula il represent an optional double bond that
may optionally exist when Q is a group of the formula il;
Xis (CHZ) wherein q is an integer from 1 to 6, and wherein any one of the carbon-carbon single bonds in said
{CHa)q may optionally be replaced by a carbon-carbon double bond, and wherein any ane of the carbon atoms of
said (CHy), may optionally be substituted with R8, and wherein any one of the wbon atoms of said (CHy), may
optionally be substituted with R%;
m is an integer from 0 to 8, and any one of the carbon-carbon single bonds of (CH,),, may optionally be replaced
by a carbon-carbon double bond or a carbon-carbon triple bond, and any one of the carbon atoms of said (CHy),,,
may optionally be substituted with R'%;
R® is a radical selected from hydrogen, (C;-Cg) straight or branched alkyl, (C3-C7) cycloaikyl wherein one of the
carbon atoms may optionally be replaced by nitrogen, oxygen or sulfur; aryl selected from biphenyl, phenyl, indanyl
and naphthyt; heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, isothiazolyt, oxazolyl, isoxazolyl, triazolyt,
tetrazolyl and quinolyl; phenyl (Co-Cg) alkyl, benzhydry! and benzyl, wherein each of said aryl and heteroaryl
groups and the phenyl moieties of said benzyl, phenyl {C,-Cg) alkyl and benzhydryl may optionally be substituted
with one or more substituents independently selected from halo, nitro; (C;-C1q) alkyl optionally substituted with
from one to three fluorine atoms, (C4-Cyg) alkoxy optionally substituted with from one to three fluorine atoms,
amino, hydroxy~(C4-Cg)alkyl, (C4-Cg)alkoxy-(C1-Cg)alicyl, (C4-Cg)-aliylamino,

This is the repiacement sheet
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15 an aqueous sol ution containing the desired pharmacol ogi cally acceptable
cations, and then evaporating the resulting solution to dryness, preferably
under reduced pressure. Alternatively, they nmay al so be prepared by mixing
| ower al kanolic”solutions of the acidic conpounds and the desired 20
al kali metal al koxide together, and then evaporating the resulting sol ution
to dryness in the sane nanner as before. & n either case, stoichionetric
guantities of reagents are.

o] )

(C~Cs) alkyl-_o-cl.l‘.-, (C,~Cs) alkyl-o-g-

_ ) . )

(C,=Ce)alkyl, (C,=Cs) alkyl-g-c-, '(c,-c6)'a1ky1-<'1.- |
(o] . | o]
(C,=Cs) alkyl=0-, (C,~C) alkyl-g:-, (C,~Cs) alkyl-é-
o
(C;~Cs)alkyl-, ai-(C,~Cs)alkylanmino, -c|:'NH- (C,~C¢)alkyl, (C;~Cs) =
o o) o

alkyl-C-NH-(C;-C,) alkyl, -NHCH and _-Nné'¥-(c,-c‘) alkyl; .

and wherein one of the phenyl moiaties of said benzhydry! may cptionally be replaced by naphthyl, thienyl, furyl or
pyridyl;

Ris s hydrogen, phenyl or (Cy-Celalio:

or R® and RY , together with the carbon to which thay are attached, form a saturated carbocyclic ring having from 3
to 7 carbon atoms wherein one of said carbon atoms may optionally be replaced by oxygen, nitrogen or sulfur;

R® and R? are each independently selected from hydrogen, hydroxy, halo, amina, axo («O), nitrile, hydroxy-(Cy-
Cg)alkyl, (C1-Cgalkaxy-(C1-Ce)alkyl, (C,-Ce)alkylamino, di-(C1-Ce)alkylamino, (C-C)alkoxy,

o . o
{C,~Cs) alkyl-o-g- r (Cy=Ce) alkyl-o-g- {C;=Cs)alkyl,
o o
(C1~=Ce) alkyl-g-o-' . (C=Ce) a1ky1-<":- (C,;~Cs) alkyl=0~-,
0 0
(C;~Cs) alkyl-g:- » (Cy=Cs) a].kyl-(g- (C,—=Cs) alkyl-,

and the radicals set forth in the definition of R; '
R0 is NHCR'2, NHCH,R'2, NHSO,R2 or one of the radicals set forth in any of the definitions of RS, R® and R®:
R' is oximino (=NOH) or one of the radicals set forth in any of the definitions of RS, RS and R®; and
R'2ig (Cy-Cglalkyl, hydrogen, phenyi(C-Cg)alkyi or phenyl optionally substituted with (C1-Ce) alleyt; and
with the proviso that (a) when m s 0, R'1 is absent, (b) neither RS, R®, R'% nor R'* can form, fogether with the car-
bon to which it is attached, a ring with R7, (c) when Q is a group of the formula Vill, R® and R? cannot be attached
to the same carbon atom, (d) when R® and R? are attached to the same carbon atom, then either each of R® and
- R? is independently selected from hydrogen, fiucro, (C;-Cg) alkyl, hydroxy-(C;-Cg)alkyl and (C4-Cg)alkoxy-(C4-
Ce)alkyl, or R® and R, together with the carbon to which they are attached, form a (C4-Cg) saturated carbocyciic
ring that forms a spiro compound with the nitrogen-containing ring to which they are attached, (e) the nitrogen of
formula | can not be double bonded to beth Q and the substituted benzyl group to which it is attached, (f) when Q
is a group of the formula VIl and q is 2 and either R® or R® is 5-hydroxy-(Cy-Cg)alkyl or 5-(C,-Cg)alkoxy-{C-
Cg)alkyl, then the other of R® and R? is either 5-(C,-Cs)alkyl or hydrogen:; (g) when Q is a group of the formuia VII
and qis 2, then neither R® nor R? is 4-hydroxy-{C;-Cg)alkyl or 4-(C;-Cg)alkoxy-(C,-Cg)alkyl, and (h) when neither

This is the repiscement sheet
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preferably enployed in order to ensure conpl eteness of reaction and maxi num
yi.el ds of the desired final product. 25 The conpounds of fornula I and
t heir pharnaceutically acceptable salts exhi bit substance P
receptor-binding activity and therefore are of value in the treat ment and
prevention of a wide variety of ‘clinical-gonditions the treatnment or

t f ar f 3 & &7 36 ;
ELE\S/EQn IC g n PO HE\(;\/I?@E angjdaflauom?a?eg glgaxy géoup gx?ealt te%ftﬁaq-'t ?ho Rb* % g’ﬁ@l‘ %R §ry| oRdup substi-

The present invention aiso refates to the pharmaceutically acceptable acid addition and base salts of compounds
- . oftheformula |. The acids which are used to prepare the pharmaceutically acceptable acid addition salts of the afore-
mentioned base compounds of this invention are those which form non-toxic acid addition salts, i.e., salts containing
pharmacologically acceptable anions. such as the hydrochioride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate, maleate, fumarate, giu-
conate, saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesutfonate, p-toluenesulfonate and pamoate

[i.e., 1.1-methylene-bis-(2-hydroxy-3-naphthoate)]salts.

The term "halo”, as used hersin, unless otherwise indicated, includes chioro, fluoro, bromo and iodo.

The term "alkyl”, as used herein, unless otherwise indicated, includes saturated monovalent hydrocarbon radicals
having straight, branched or cyclic moieties or combinations theraot.

Preferred compounds are those of the formula (1) wherein (a) Q is a group of the formula i wherein o is two or three
and each of R' and R'3 is phenyl or substituted phenyl, (b} Q is a group of the formula I, R? is hydrogen and R is
phenyl or substituted phenyl, (c) Q is a group of the formula IV wherein | is one or two and each of R* and R% is phenyl
or substituted phenyl, (d) Q is a group of the formula V wherein n is zero or one and each of R*and RS is phenyl or
substituted phenyl, (e) Q is a group of the formula V1 wherein p is one and each of R* and RS are phenyl or substituted
phenyl, (f) Q is a group of the formula Vil wherein q is two, three or four, mis zero and R® is phenyl or substituted phenyl,
(g) Q is a group of the formula Vil wherein y is zero, x is zero or one, z is three or four, m is zero and R® is phenyl or
substituted phenyl, (h) X' is 5-tritiuoromethoxy, X2 is hydrogen and X® is 2-methoxy, (i) X' is 2-trifluoromethoxy and
each of X2 and X is hydrogen, (j) X" is 2-(2.2,2-trifluoroethoxy) and each of X and X is hydrogen, (k) Q is a group of
the formula

\\‘237\

7
N “re
H

wherein X! is 2-trifluoromethoxy, 2-methoxy or 2-(2, 22-tnﬂuoroethoxy) X2 is S-halo, 5-(C;-Cg) alkyl, or 5-(C4-Cs)
alkoxy opfionally substituted with from one to three fiucrine atoms. and RS is substituted or unsubstituted phenyl, na

is a group of the formula
\\\‘&k
i/, 1

R13

wherein R' and R'3 are each independently selected from unsubstituted or substituted phenyl, X! is 2-trifluoromethoxy,
2-methoxy or 2-(2,2,2-trifluoroethoxy), and X2 is 5+halo, 5-(C4-Cg) alkyl or 5-{(C;-Cg) alkoxy optionally substituted with
from one to three fluorine atoms, (m) these having the formula

This is the replacement sheet
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Such conditions include inflammatory diseases (e.g., arthritis,

psori asi s, asthma and inflammatory bowel disease), anxiety, depression
or dysthym c disorders, colitis; psychosis, pain, gastroesophageal refl ux
di sease, 35 al l-ergies such as eczema and rhinitis, chronic obstructive

ai rways di sease, hypersensitivity disorders.such as poison ivy, vasospastic
di seases such as angi na, mgraine ahd )

wl

o
N
\

%
I, .
”’/,R 3

IrZ

innisani i - 2is OCF. or OCHF,, and RE is phenyl optionally
whersin n is an integer from 2 1o 4, X' is hydrogen or (C-C,) aliyl, X*is oC 3 2

substituted with a substituent selected from (C4-Cy) alkyl, (C4-Cq) alloxy, fluorine and chilorine, (n) those of the formula
(1) having the formula .. e

wi

wherein n is an integer from 210 4, X' is OCF; or OCHF3, X2 ig (C4-Cyy alioxy. _and RE is phenyl gpﬁonally substituted
with a substituent selected from (C;-Cy) alkyl, (C4-Cy) alkoxy, fluorine and chiorine, {0) those having the formula

This is the replacement sheet
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30 ing material was stirred with ca. 200 mL of CHCl[err] for 30 m nutes,
fi.ltered and concentrated. -The residue purified by flash colum

chromat ography, eluting with 1:49 net hanol/chloroformfollowed by 1:19

met hanol / chl oroformto obtain 24 g of 5-nitro-6-(3-trif

| uor onet hoxyphenyl ) pi peridin-2-one. In a round bottom flask were placed 20
g (66 mml) of the product obtained above’ 13 g of KOH and 100. nL of
ethanol. and the mxture was stirred at roomtenpcirpture for 90 mnutes. To
~the system was added ca. 35 niL of 33%

Ny
o
o

whersin X" is (C-C,) alkyl or hydrogen, X2 is OCF3 or OCHF,, and ane or bath of the phenyl moieties of the benzhary!
group may be optionally substituted with a substituent selected from (C1-C) aliyl, (C4-Cg) alkoxy, fluorine and chiorine,
(p) those having the formula

Xl

wherein X1is OCF3 or OCHF, X2 s (C4-Cy) alkoxy, and one or both of the phenyl moieties of the benzhdryl group may
be optionally substituted with a substituent selected from (C-C,) alkyl, (C1-Cy) alkoxy, fiuorine and chiorine, (q) those
wherein X' is a 2-(C,-C,) alkoxy group, X2 is hydrogen and X° is a 5-OCF;, or 5-OCHF; group, (r) wherein X' is a 2-
OCF; or 2-OCHF, group, X2 is hydrogen and X2 is (C,-C,) alkyl, or (s) wherein each of R', R®, R4, R® and R™, if
present, is selected from phenyl optionally substituted with (C,-Cg4) alkyl. (C4-C,) alkoxy, fluorine, chiorine or trifiuor-
omethoxy, each of R2, R7, R®, R® and R0, if present, is hydrogen, and mis zero if Q is a group of the formula Vil or VI

The term “one or more substituents,” as used herein, includes from one to the maximum number of substituents
possible based on the number of available bonding sites.

Preferred compounds of the formula | are those wherein R?, R4, RS and R7 are phenyl, R2 is hydrogen, R® is phenyl
optionally substituted with chiorine, fluorine, (C4-Cg) alky! optionally substituted with from one to three fluorine atoms or
(C4-Cg) alkoxy optionally substituted with from one to three fluorine atoms, mis0 andnis 3 or 4.

Specific preferred compounds of the formula | are: ’

This is the replacement sheet
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~sulfuric acid/ethanol. The m xture was poured into 150 nL of water and
extracted with three 100 nL portions of CHClI[err]. The conbined extracts
were washed with water, dried (Na[err]SJ err]) and concentrated. The crude
material was purified by col uim chromat ography (300 g of silica gel) using
ethyl acetate followed by 1:99 nmethano/ethyl acetate as the eluant to
obtain 5.8 g of cis-5-nitro-6-(3- trlflquBnEthoxyphenyI)plper|d|n 2-one
whi ch cont ai n@83YA(Statityi@fmethixgbenzylamind @ itirpretoyenerydrirgisifgr . This nateri al
was purlfled @gaas@ewpm:v@wmmwapwymm@mmwww 6 g of the cis-product
B. cis-5-Anm n@ B$)§ Foqhpy o g@&) A

at nosphere, . i is %é uom% <t py f

and a mechani g ol AL )%M@Mﬁam.@ﬁ,m xture of

THF (200 i, %B@a{wloré-ixﬁzﬁwluoaaﬁhxwﬁﬁzﬁ]&m d=2-phdnyipipeddine Ni S stirring
(25.38)-3-(5-tert-butyl-2-triflucromethoxybenzyl)amino-2-phenyipiperidine:
(25.38)-3-(2-isopropoxy-S-trifilucromethoxybenzyl)amino-2-phenyipiperidine;
(2S.35)-3-{2-diflucromethoxy-5-trifluoromethoxybenzyl)amine-2-phenylpiperidine;
(25.38)-2-phenyl-3-{2-(2,2,2riflucroethoxybenzyl)aminopiperidine; and
{2S.38)-2-phenyl-3-(2-tritiuoromethoxybenzyl)jaminopiperidine.

Other compounds of the formula | are:

34N-{2-methoxy-5-rrifiuoromethoxybenzyl)-amino]-5,5-dimethyl-2-phenyipyrrolidine;
3-{N-(2-methoxy-5-trifluoromethoxy-benzyl)amino]-4,5-dimethyl-2-phenylpyrrolidine;
3-{2-cyclopropyloxy-S-riflucromethoxybenzyl)amino-2-phenyipiperidine; _
3-(2-cyciopropyimethoxy-5-trifiuoromethoxybenzyl)amino-2-phenylpiperidine;
3-(2difluoromethoxy-5-phenyltbenzyl)amino-2-phenylpiperidine;
3-(5-cyclopropylimethoxy-2-difluoromethoxybenzyl)amino-2-phenyipiperidine;
3-(2-methoxybenzyl)amino-2-(3-triflucromethoxyphenyi)piperidine;
3-{2-methoxy-5-triflucromethoxybenzyljamine-2-(3-triflucromethoxyphenyl)piperidine;
2-phenyl-3-(5-n-propyl-2-triflucromethoxybenzyl)aminopiperidine;
3+(5-isopropyl-2-trifluoromethoxybenzyl)amino-2-phenyipiperidine;
3-(5-ethyl-2-triflucromethoxybenzyl)amino-2-phenylipiperidine;
3-{5-sec-butyl-2-triflucromethoxybenzyllamino-2-phenylpiperidine;
3-(5-difluoromethoxy-2-methoxybenzyl)amino-2-phenylpiperidine;
3-(2-methoxy-5-trifluoromethoxybenzyl)amino-2-phenylpyrrolidine;

- 3-(2-methoxy-5-triflucromethoxybenzyl)amino-2-phenylhomopiperidine;
2-benzhydryl-3-(2-methoxy-5-triflucromethaxybenzyl)aminopyrrolidine:;
2-benzhydryi-3-(2-methoxy-S-trifiuoromethoxybenzyl)aminchomopiperidine;
3-[2,5-bis-(2,2,2-trifluoroethoxy)benzyljamino-2-phenylpiperidine;
2-phenyl-3-(3-tritiuoromethoxybenzyl)aminopiperidine;
2-benzhydryi-3-(2-methoxy-5-trifluoromethoxybenzyljaminopiperidine;
1-{5,6-difluorohaxyl)-3-(2-mathoxy-5-triflucromethoxybenzyl)amino-2-phenylipiperidine;
1-(6-hydroxyhexyl}-3-(2-methoxy-5-trifiuoromethoxybenzyljaminc-2-phenyipiperidine;
3-phenyl-4-(2-methoxy-5-triflucromethoxybenzyf)amino-2-azabicyclof3.3.0loctane:
4-banzhydryl-5-(2-methoxy-5-trifluoromethoxybenzyl)amino-3-azabicyclo[4.1.0}heptane:
4-(2-methoxy-5-trifluoromethoxybenzyl)amino-3-phenyl-2-azabicyclof{4.4.0ldecane;
2-phenyl-3-(2-methoxy-S-triflucromethoxybenzyl)aminoquinuciidine;
8-benzhydryl-N-(2-methoxy-S-trifiuoromethoxybenzyl)-g-azatricycio[4.3.1.0% 9]clecran 7-amine;
9-benzhydryi-N-(2-methoxy-5-tritiuoromethoxybenzyl)- 10-azatricyclof4.4.1.05 "%undecan-8-amine;
9-benzhydryt-N-(2-methoxy-5-trifluoromethoxybenzyi)-3-thia- 10-azatricyciof4.4. 1.05 ®jundecan-8-amine;

' 8-benzhydryl-N-(2-methoxy-S-trifiucromethoxybenzyl)-9-azatricyclo{4.3. 1 0%%decan-7-amine;
5.6-pentamethyiene-2-benzhydryl-3-(2-methoxy-5-triflucromethoxybenzyl)aminoquinugiidine;
5,6-trimethylene-2-benzhydryl-3-(2-methoxy-S-frifiuoromethoxybenzyt)aminoquinuclidine;
9-benzhydryi-N-{(2-methaxy-5-trifiuoromethoxyphenyl)methyl)-3-oxa-10-azatricyclof4.4.1.0° "%jundecan-3-amine;
8-benzhydryl-N-((2-methoxy-5-trifluoromethoxyphenyl)methyl)-7-azatricyciof4.4.1.0% jundecan-g-amine; and
2-benzhydryl-N-((2-methoxy-5-trifluoromethaxyphenyl)methyl)-1-azabicyclo[3.2.2]nonan-3-amine.
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sol uti on was added al um num amal gam (prepared by washing 4.1 9 of al um num
foil strips with ether and dipping in 2% aqueous HgCl[err] for 30-45
seconds and washing with ether), and the m xture was stirred at room
tenperature overnight.” The m xture was filtered through a pad of

di at omaceous earth and the pad washed with THF. The filtrate was concen-
trated, dissolved in ethyl acetate and ttdated with 30 nL of ether
saturated with tichresehiigain bisorbidt b stbrpaiind Grthe Brmiiag Of crude

ci s-5-am no-6-(3-trifluoronmethoxyphenyl) pi peri-di n-2-one as a waxy solid.
mp. 126-130[err]C. C. cis-3
(5-t-Buty1-2-nethovaanzyﬂ¥énino-2-(3-trlf|&5Panethenoxyphenyrlﬁiperidine
hydrochl ori de Under a nitrjogen atnosphere, - iln a round-bottom fj ask were

pl aced 0.38 9 (1.4 mol f [~ algtic acid
and 0.32 g (1.66 mmol) xture was
stirred for 45 m

0 ORYS 0 0CF, 0 OCHF,

wherein R trifluoromethoxy or difluoromethoxy, R'S i (C,-Cy)alkyl, R'€ is difluoromethoxy or (C4-Cj)alkyl and R' is
trifluoromethoxy, difluoromethoxy, (Cy-Cgq)aliyl or (C4~Cy) alkoxy. :

The present invention aiso relates to a pharmaceutical composition for traating or preventing a condition selected
from the group consisting of inflammatory diseases (e.g., arthvitis, psoriasis, asthma and inflammatory bowel disease),
anxiety, depression or dysthymic disorders, colitis, psychesis, pain, gastroesophageal reflux disease, allergies such as
eczema and rhinitis, chronic obstructive airways disease, hypersensitivity disorders such as poison ivy, vasospastic dis-
eases such as angina, migraine and Reynaud's disease, fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis, reflex sympathetic dystrophy such as shoulder/hand syndrome, addiction disorders such as
alcoholism, stress related somatic disorders, peripheral neurcpathy, neuralgia, neuropathological disorders such as
Alzheimer's disease, AlDS related dementia, diabetic neuropathy and multiple sclerosis, disorders related to immune
enhancement or suppression such as systemic iupus erythematosus, and rheumatic diseases such as fibrositis in a
mammal, including a human, comprising an amount of a compound of the formula I, or a pharmaceutically acceptable
salt thereof, effective in treating or preventing such condition, and a pharmaceutically acceptable carrier.

The present invention also relates 1o a method of treating or preventing a condition selected from the group con-
sisting of inflammatory diseases (e.g., arthritis, psoriasis, asthma and inflammatory bowel disease), anxiety, depression
or dysthymic disorders, colitis, psychosis, pain, gastroesophageal reflux disease, allergies such as eczema and rhinitis,
chronic obstructive airways disease, hypersensitivity disorders such as poison vy, vasospastic diseases such as
angina, migraine and Reynaud's disease, fibrosing and collagen diseases such as scleroderma and eosinophilic fasci-
oliasis, reflex sympathetic dystrophy such as shoulder/hand syndrome, addiction disorders such as alcoholism, stress
related somatic disorders, peripherat neuropathy, neuralgia, neuropathological disorders such as Alzheimer's disease,
AIDS related dementia, diabetic neuropathy and multiple sclerosis, disorders related to immune enhancement or sup-
pression such as systemic lupus erythematosus, and rheumatic diseases such as fibrositis in a mammal, including a
human, comprising administering to said mammal an amount of a compourd of the formula 1, or a pharmaceutically
acceptable salt thereof, effective in treating or preventing such condition.

v The present invention also relates to a pharmaceutical composition for antagonizing the effects of substance P in
a mammal, including a human, comprising a substance P antagonizing amount of a compound of the formula |, or a
pharmaceutically acceptable salt thereot, and a pharmacautically acceptable carrier.

The present invention also relates to a method of antagonizing the effects of substance P in a mammal, including
a human, comprising administering to said mammal a substance P antagonizing amount of a compound of the formula

- |, or a pharmaceutically acceptabie salt thereof. '

The present invention also relates to a pharmaceutical composition for treating or preventing a disorder in a mam-
mal, including a human, resulting from an excess of substance P, comprising a substance P antagonizing amountof a
compound of the formwia I, or & pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

The present invention also relates to a method of treating or preventing a disorder in a mammal, including a human,
resulting from an excess of substance P, comprising administering to said mammal a substance P antagonizing amount
of a compound of the formuia |, or a pharmaceutically acceptable sait thereof.

The present invention also relates to a pharmaceutical composition for treating or preventing a condition selected

. from the group consisting of inflammatory diseases (e.g.. arthritis, psoriasis, asthma and inflammatory bowel disease),
anxiety, depression or dysthymic disorders, colitis, psychosis, pain, gastroesophageal reflux disease, allergies such as
eczema and rhinitis, chronic cbstructive airways disease, hypersensitivity disorders such as poison ivy, vasospastic dis-
eases such as angina, migraine and Reynaud’s disease, fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis, reflex sympathetic dystrophy such as shoulder/hand syndrome, addiction disorders such as
alcohofism, stress related somatic disorders, paripheral neuropathy, neuralgia, neuropathological disorders such as
Alzheimer’s disease, AIDS related dementia, diabetic neuropathy and muiltiple sclerosis, disorders related to immune
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To the system was added 0.65 g (3.0 mmmol ) of "sodi um triacet oxyborohydri de

in portions,

and the m xture was stirred at roomtenperature overnight.

The

m xture was concentrated and partitioned between chloroformand Herr]O and
made basi c wi th- 1IN aqueous NaOH The | ayers were separated and the aqueous

phase was extracted with two portions of CHCI[err].

fracti ons were washed with Herr]O dried&2and concentrated. The crude

The conbi ned organic

product was ¢ubanéefmertor sippresiomsith as Gystamin lupis p  ahieurnatic dideases such(s Horogitis a

ci s-5-(5-t-U&‘l“'¥F‘-'2°—'“ﬁ'Eﬁtaﬁ' U&F%Z?W&W&“G ¢ ¢t the BEHIE 8 AR feally acceptable
nyl ) pi peri di $ 9eresh &fect§{YiRa0gizing the ofRgrehsuosanths FHIS FeEPP!on S 4 A BB HRY BfiPEPask
wer e pl aced.

THF. To the

T (A U

conpl ex i n TarbysBynbk alsdidirs, colitis, psychosis, pain, gastroesophageal reflux disease, allergies such as aczema and rhiniiis,

chronic cbstructive airways disease, hypersensitivity disorders such as poison ivy, vasospastic diseases such as
angina, migraine and Reynaud's disease, fbrosing and collagen diseases such as scleroderma and eosinophilic fasci-
oliasis, reflex sympathetic dystrophy such as shoulder/hand syndrome, addiction disorders such as alcoholism, stress
related somatic disorders, peripheral neurcpathy, neuralgia, neuropathological disorders such as Alzheimer's disease,
AIDS related dementia, diabetic neuropathy and muitiple sclerosis, disorders related to immune enhancement or sup-
pression such as systemic lupus erythematosus, and rheumatic diseases such as fibrositis in a mammal, including a
human, comprising administering to said mammal an amount of a compound of the formula |, or a pharmaceutically
acceptable sait thereof, effective in antagonizing the effect of substance P at its receptor site.

The present invention also relates to a pharmaceutical composition for treating or preventing a disorder in a mam-
mal, including a human, the treatment or prevention of which is effected or facilitated by a decrease in substance P
mediated neurotransmission, comprising an amount of a compound of the formula |, or a pharmaceutically acceptabie
salt thereof, effective in antagonizing the effect of substance P at its receptor site, and a pharmaceutically acceptable
carrer. :

The present invention also relates to a method of treating or preventing a disorder in mammal, including a human,
the treatment or prevention of which is effected or facilitated by a decrease in substance P mediated neurotransmission,
comprising administering to said mammal an amount of a compound of the formula i, or a pharmaceutically acceptable
salt thereof, effective in antagonizing the effect of substance P at its receptor site.

The present invention aiso relates to a pharmaceutical composition for treating or praventing a disorder in a mam-
mal, including a human, the treatment or prevention of which is effected or facilitated by a decrease in substance P
mediated newrotransmission, comprising an amount of a compound of the formula 1, or a pharmaceutically acceptable
salt thereof. effective in treating or preventing such disorder, and a pharmaceutically acceptable carrier.

The present invention aiso relates to a method of treating or preventing a disorder in mammal, including a human,
the treatment or prevention of which is effected or facilitated by a decrease in substance P mediated neurotransmissian,
comprising administering to said mammai an amount of a compound of the formwia |, or a pharmaceutically acceptabie
salt thereof, effective in treating or preventing such disorder.

The compounds of the formula | have chiral centers and therefore exist in different enantiomeric forms. This inven-

tion relates to all optical isomers and all stereocisomers of compounds of the formula |, and mixtures thereof.
" Formula | above includes compounds identical to those depicted but for the fact that one or more hydrogen or car-
bon atoms are replaced by radicactive isotopes thereof. Such radiolabelled compounds are useful as research and
diagnostic tools in metabolism pharmokinetic studies and in binding assays. Specific applications in research include
radioligand binding assays, autoradiography studies and in_vivo binding studies, while specific applications in the diag-
nostic area include studies of the substance P receptor in the human brain in in vivg binding in the relevant tissues for
inflammation, e.g. immune-type celis or cells that are directly invoived in inflammatory bowel disorders and the like.
included among the radiolabelled forms of compounds of the formula | are the fritium and C'4 isotopes thereof.

The compounds of the formula | may be prepared as described in the following reaction schemes and discussion.

Unless ctherwise indicated, R', R?, R®, R%, RS, RE, R7, R8, R%, R0, R'", R'2, R¥S, X, 2,Q, Y, m,n,0,p.q. X, y.and 2
in the reaction schemes and discussion that follow are defined as above.
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m xture was gradual ly heated and allowed to reflux for 4 hours. The m xture
was cooled to roomtenperature, 2 nL of nethanol was added to the system
and the m xture was concentrated. To the system was added 5 nL of ethanol
and 2.45 of Klerr]CJerr], and the m xture was heated at reflux for 8 hours
and stirred at roomtenperature overnight.- The m xture was concentrated and
partitioned between water and CH err]-CH3rr]. The | ayers were separated,
and the aqueous phase was extracted with three portions of CHerr]Cl[err].
The conbi ned organic fractions were d concentrated to obtain an
oil. The oil was dissolved in ethyl acetate, and the solution was treated
with ether saturated with HCl. Concentration afforded 70 ng of the title
conmpound as a waxy solid. MP. 247[err]C 249[err]C

X1
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[err] HNWR (free-base, CDCl[err])[err] 1.26 (s, 9H. 1.6 (m 1 H. 1.90
(m 2H,; 2.12 (m 1H. 2.80 (m 2H, 3.24 (m 1 H. 3.36 (d, 1H, J=I5).
3.48 (s, 3H), 3.64 (d. 1H, J=15), 3.86 (m 1 H), 6.60 (d, 1H, J=10):7.18
(m 6H). HRMS cal c' d: C[err]H[err]N[err]Qerr]F[err] -436. 2330. Found:

436. 2326. EXAMPLE 25

ci s-2-(3.5-Di bronophenyl ) - 3- (2- met hoxy- §~4tr|fl uor omret oxybenzyl ) am nopi perid
ine The title conpound was prepared by a procedure simlar to that
described in Exanple 25, with the excggidman ot hat the nitro substituent of

t he product of the initial reaction

[ 6- (3, 5-di bronophenyl) - 5- ni tropi peridi n-2-one] was converted to an am no
group by sequential oxidative cl eavage (d.err], KJerr]Bu), oxime formation
(H2NOH) and Raney ni ckel - cat a- '

x3
TN H x?
(CHpd ey MM (CHqn TN
6 R K
- - o
) X111 ’”"
RIO
&v@ Ru = i
o o«
Q-VII,m#o) ' (Q_Vll,m=0)
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lyzed reduction. The final product can be resol ved by treatment—wth
(R -(-)-mandelic acid in isopropanol. Two recrys- gat ons f thﬁ solid
i solated fromthis procedure (isopropanol), folowed
sat urat ed aqueous sodi um bi carbonate affords the (2}’% W ;
[[err]][err] (mandel ate salt): +4. 11-(IVEO—| 0051) I[err])
[err] 1.36 (m 1H). 1.50 (m 1H), 1.80 (&P 204(m 1H) 2.70 (m 2H),
3.18 (m 1H), 3.30 (d, 1H J=18). 3.57 (s, 3H) 3.66 (d, 1H J=18), 3.75
(m 1H), 6.63 (d. 1H J=9). 6.86 (d. 1gtheme3® 6.97 (dd. 1H J=6, 9). 7.32
(m 2H). 7.48 (s. 1H). '

o \
T , ,(CHed, RO (CH), - X
R
A AT R 5
(CHp) ¢ (CHa)y, " S
21—k e TR
1 R7 I R?
CBz : ' €8z
XV xv1I
3 x3
H H
X e N X2
o | e
x? X1
I 1
@ =VIill, n # 0 (@ = VIIl, m = o)

Compounds of the formula | may be prepared by the mathods illustrated in schemes 1 and 2.

Referring to scheme 1, compounds of the formula X may be subjected to hydrolytic removal of the methoxybenzyl
group using a strong mineral acid such as hydrochloric, hydrobromic or hydroiodic acid, at a temperature from about
room temperature to about the reflux temperature of the acid. Preferably, the reaction is conducted in hydrobromic acid
at the reflux temperature. This reaction, which yields the corresponding compounds of formula XI, is usually carried out
for a period of about 2 hours. _

For those compounds of the formula X wherein Q is a group of the formula Vi or VIIl, it is preferable to remove the
methoxybenzyl group by freating them with hydrogen in the presence of a metal containing catalyst such as platinum
or palladium. Generally, this reaction is conducted in a reaction inert solvent such as acetic acid or & lowe- alcohol, at
a temperature from about 0°C to about 50°C. (These compounds may also, alternatively, be treaied with a dissolving
metal such as lithium or sodium in ammonia at a temperature from about -30°C to about -78°C, or with 2 ‘ormate salit
in the presence of palladium or with cyciohexane in the presence of paliadium). Preferably, such compounc- are treated
with hydrogen in the presence of palladium on carbon in a mixture of methanoifethanol in water or me!* - 1ol/ethanol
containing hydrochleric acid at a temperature of about 25°C.

The resulting compounds of the formula X! may be converted to the corresponding compounds of:  “:mwila | by
reaction with the appropriate compound of the formula X!i (as depicted in scheme 1). This reaction is - dly carried

. outin the presence of a reducing agent such as sodium cyancborohydride, sodium triacetoxyborohydric {ium boro-
hydride, hydrogen and a metal catalyst, zinc and hydrochioric acid, borane dimethyisulfide or formic a. tempera-
ture frem about -80°C to about 50°C. Suitable reaction inert solvents for this reaction inciude lows nols (e.g.,
methanol, ethanol and isopropanol), acetic acid and tetrahydrofuran (THF). Preferably, the solvent is S acid, the
temperature is about 25°C, and the reducing agent is sodium triacetoxyborohydride.
f Alternatively, the reaction of a compound of the formula X1 with a compound of the formula Xit v arried out
in the presence of a drying agent or using an apparatus designed o remove azaotropically the water : ad, 1o pro-
duce an imine of the formula
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REPLACEMENT SHEET 31 EXAMPlI E 25

[ 2S5-3S)-3-(2-Di fl uoronet hoxy- 2: phenyl pi peri di ne hydroechl oride The title
conmpound was prepared by a procedure simllar to that described in Exanple
4. [err]HNVR (free-base CDCl[err]) [err] 1.44 (m 1H). 1.6 (m1H. 1.84 (m
1H), 2[err](m 1H). 2.20 (s. 3H), 2’80 (m. 2H). 3.22 (M 1H. 3. 34(d, 1H.
J=15). 3.58(d.1H 1H. J=15). 3.90 (d. 1N183=3), 6.10 (t, 1H J=72)6.84 (m
2H). 7.26 (m 5H). :

x3
- NG
. x!

which is then reacted with a reducing agent as described above. preferably with sodium triacetoxyborohydride at about
room temperature. The preparation of the imine is generally carried out in a reaction inert solvent such as benzene,
xylene or toluene, preferably toluene, at a temperature from about 25°C to about 110°C, preferabiy at about the reflux
temperature of the solvent. Suitable drying agents/solvent systems inctude titanium tetrachioride/dichioromethane, tita-
nium isopropoxide/dichloromethane and molecular sieves/THF. Titanium tetrachloride/dichioromethane is preferred.

- Compounds of the formula X! may aiso be converted to the corresponding compounds of the formula | by reaction
with the appropriate compound of the formuia

-~herein L is a leaving group (e.g., chioro, bromo, iodo, tosylate or mesylate). This reaction is generally carried outin a
reaction inert solvent such as dichloromethane or THF, preferably dichloromethane, at a temperature from about 0°C to
about 60°C, preferably at about 25°C.

Compounds of the formula X! may also be converted to the corresponding compounds of the formula | by reacting
them with the appropriate compound of the formula '

x3
0
1l 2
e
. . xl

wherein L is defined as above or is imidazole, and then reducing the resulting amide. This reaction is typically carried
out in an inert solvent such as THF or dichloromethane at a temperature from about -20°C to about 60°C, preferably in
dichioromethane at about 0°C. Reduction of the resuiting amide is accomplished by treatment with a reducing agent
such as borane dimethylsuffide complex, fithium aluminum hydride or diisobutylaluminum hydride in an inert solvent
such as ethyt ether or THF. The reaction temperature may range from about 0°C to about the reflux temperature of the
solvent. Preferably, the reduction is accomplished using borane dimethyisulfide complex in THF at about 60°C.

When Q is a group of the formula I, the starting materials of the formula X may be prepared as described in United
States Patent Application Serial No. 566,338, filed July 20, 1990 and assigned to Pfizer inc. This application is incorpo-
rated herein in its entirety.

When Qs a group of the formuia {ii, the starting materials of the formuia X may be prepared as described in United
States Patent Application Serial No. 532,525, filed June 1, 1990 and the PCT patent application claiming priority from
it that was filed April 25, 1991 and is entitied "3-Amino-2-Aryl Quinuciidines.” Both these applications are assigned to
Pfizer inc. and are incorporated herein in their entirety.
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HRMS calc'd for (Jerr]JHerr]F[err]Nerr]Q 347.1929 (Merr]1). Found:
347.1911. Anal. -calc'd for C[err]H[err]F[err]N[err]lO 2HCI - 0.25H err] O C.
56.67:H 6.30: N 6.61. Found: C. 56.81:H 6.16; N. 6.50. -32- dains 1.
A conpound of the fornula

REPLACEMENT SHEET 17

When Q is a group of the formula IV, V or V1, the starting materials of the formula X may be prepared as described
in United States Patent Application Serial No. 557,442, filed July 23, 1990 and the PCT patent application claiming pri-
ority from it that was filed May 15, 1991, and is entitled "Quinuciidine Derivatives.” Both these applications are assigned
to Ptizer inc. and are incorparated herein in their entirety.

- . When Q is a group of the formula VII, the starting materials of the formula X may be prepared as described in the
following patent applications, all of which are assigned to Pfizer inc: United States Patent Application Serial No.
619,361, filed November 28, 1990; United States Patent Application Serial No. 675,244, filed March 26, 1991; United
States Patent Application Serial No. 800,667, filed on November 27, 1981; and PCT Patent Application Serial No.
PCT/US 92/00065, which designates the United States and was filed on January 4, 1992. The foregoing four applica-
tions are incorporated herain in their entirety.

When Q is a group of the formula VLI, the starting materials of the formula X may be prepared as described in
United States Patent Application Serial No. 590,423, filed September 28, 1990 and assigned to Pfizer inc. This appli-
cation is incorporated herein in its entirety.

Scheme 2 illustrates an alternate method of preparing compounds of the formula't wherein Q is a group of the for-
mula VII.

As shown in Scheme 2, reductive amination of a compound of the formula Xii with sodium cyanoborohydride or
sodium friacetoxyborohydride and a compound of the formula Xl yields a compound of the formula XIV. This reaction
is typically carried out in a polar solvent such as acetic acid or a lower alkanol, at a temperature from about 0°C to about
50°C. Methanol is the preferred solvent and about 25°C is the preferred temperature. it is also preferable that the pH of
the reaction mixture be from about 4 to about 5.

Reduction of the compound of formula XIV yields a compound of the formula | wherein Q is a group of the formula
VIl and m is zero. Suitable reducing agents include borane dimethylsulfide in THF, fithium aluminum hydride, borane in
THF and sodium borohydride-titanium (IV) chioride. Best results are obtained by using borane dimethylsulfide in THF
The reaction may be carried out at temperatures from about room temperature to about 150°C, and is preferably carried
out at the reflux temperature of the solvent. .

The compounds of formula | so formed may be converted to a compound of the formula | wherein Q is a group of
the formula VIl and m is other than zero having the same sterecchemisiry by reacting them with the appropriate com-
pound of the formula R‘°-(CH2),,.-L'. wherein L’ is halo, mesylate or tosylate and wherein one of the carbon-carbon sin-
gle bonds of said {CH,),, may optionally be replaced by a carbon-carbon double bond or a carbon-carbon triple bond,
and wherein one of the carbons of said (CH»), may optionally be substituted with R, This reaction is typically carried
out in the presence of a base such as triethylamine or potassium t-butoxide. in a polar solvent such as methylene chio-
ride or dichloroethane, and at a temperature from about room temperature to about 150°C. Preferably, the reaction is
carried out at the reflux temperature in methylene chloride in the presence of triethylamine.

The starting materials of the formula XIIl may be prepared as described in United States Patent Application Seriat
No. 619,361, filed November 28 1990 and assigned to Pfizer Inc. This application is incorporated herein in its entirety.

Scheme 3 illustrates an alternate method of making compounds of the formula | wherein Q is a group of the formula

© VI

As shown in scheme 3, reductive amination of a compound of the formula Xl in the presences of a compound of the
formula XV yields a compound of the formuia XVI. Examples of reducing agents that may be used are hydrogen in the
presence of a metal catalyst, sodium borohydride, sodium cyanoborohydride and sodium triacatoxyborohydride. This
reaction is generally carried out in a polar sclvent such as acetic acid or a lower alkanol, in the presence of a dehydrat-
ing agent such as molecular sieves, at a temperature from about 0 to about 50°C. Methanol is the preferred soivent and
25°C is the preferred temperature. it is also preferable that the pH of the reaction mixture be from about 4 to about 5.

Alternatively, compounds of the formula XVi may be formed by acylating a compound of the formula XV with a com-
pound having the formula

2
cl X
and then reducing the resulting amide. The acylation is generally conducted in a polar solvent (e.g., dichioromethane,

THF or ethyl ether), at a temperature from about 0 1o about 60°C. The preferred solvent is dichloromethane and the pre-
terred temperature is about 25°C. Examples of reducing agents that may be used to reduce the amide are lithium aiu-
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[err] wherein X[err] is hydrogen, ((err]-Cérr]) alkoxy optionally
substituted with fromone to three florine atons or (CJerr]- Clerr]) alkyl
optionally substituted with fromone to tree fluorine atons; X err] and

X[ err] are independently selected from hal o, hydrogen, nitro,(Cerr]-Cerr]
al ky optionally subtituted with fromonelBo three fluorine atons
(derr]-Cerr] ) alkoxy optionally subsituted with fromone to three

f1uorine atmmem hiiderndbopagmeniabipl Tdtoniy yrcsheiip ‘.’“"E;‘yeﬁ'?b?"’ﬁﬂ?-ﬁ(ﬁhe’- THF or
( C[ err ] _ C[ é?h}EJ 3tat_emperature from about 0°C to’about the reflux témp e of the solvent, preferably at about room temper-
aturel .

The compounds of formula XVi may be converted into the corresponding compounds of formula | wherein Q is a

- group of the formula Vil and m is zero by reacting them with ammonium formate in the presance of palladium on ¢har-

coal {e.g.. 10% palladium on charcoal). Usually, a polar solvent such as ethyl acetate or a lower alkanol is used, and

the reaction is run at a temperature from about room temperature to about 150°C for about 0.5 to about 24 hours. Pref-
erably, the reaction is conducted in ethanol at room temperature for about 3 to about 24 hours.

The compounds of the formula | prepared by the foregoing procedure may be converted into compounds that are
identical but for the fact that m is not equal to zero using the procedure described above for preparing compounds of
the formula | wherein Q is a group of the formula VIl and m is not equal to zero.

The starting materials of the formula XV may be prepared as described in United States Patent application Serial
No. 590,423, filed September 28, 1990 and assigned to Pfizer Inc. This application is incorporated herein in its entirety.

Compounds of Formula | wherein Q is a group of the formula If and there is a double bond between Q and the adja-
cent nitrogen are prepared as shown below by condensation of Q=0 (Q of formula i) with the appropriate benzylamine.
The condensation is typically carried out in a nonhydroxylic solvent such as benzene, toluene or THF using an acid
such as methanesulfonic acid or p-toluenesulfonic acid at a temperature from about 20°C to the refiux temperature of
the solvent. Preferably, the reaction is carried out using camphorsulfonic acid in toluene at reflux.

X3 X3
H N\/@’_xe | Nﬁxa
' 2 1
X _
0=—0 — y1

(a=1D (@=I1)

The preparation of other compounds of the formula | not specifically described in the foregoing experimental sec-
tion can be accomplished using combinations of the reactions described above that will be apparent to those skilled in
theart.

In each of the reactions discussed or illustrated in schemes 1 to 3 above, pressure is not critical unless otherwise
indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres are generally acceptable, and ambient pres-
sure, i.¢. about 1 atmosphere, is preferred as a matter of convenience.

The novel compounds of the formula | and the pharmaceutically acceptable salts thereof are useful as substance
P antagonists. i.e., they possess the ability to antagonize the effects of substance P atits receptor site in mammals, and
therefora they are able to function as therapeutic agents in the treatment of the aforementioned disorders and diseases
in an aftlicted mammal. )

The compounds of the formula { which are basic in nature are capabie of forming a wide variety of different salts
with various inorganic and organic acids. Although such saits must be pharmaceutically acceptable for administration
to animals, it is often desirable in practice to initially isolate a compound of the Formula | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base compound by treatment
with an alkaline reagent and subsequently convert the latter free base to a pharmaceutically acceptable acid addition
salt. The acid addition salts of the base compounds of this invention are readily prepared by treating the base com-
pound with a substantially equivalent amount of the chosen mineral or organic acid in an aqueous scivent medium or
in a suitable organic solvent, such as methanol or ethanol. Upon careful evaporation of the soivent, the desired solid
salt is readily obtained.

Those compounds of the formula | which are also acidic in nature, e.g., where R! is carboxyphenyl, are capable of
forming base salts with various pharmacologically acceptable cations. Examples of such salts include the alkali metal
or alkaline-earth metal salts and particularly, the sodium and potassium salts. These salts are all prepared by conven-
tional techniques. The chemical bases which are used as reagents 10 prepare the pharmacsutically acceptable base
salts of this invention are those which form non-toxic base salts with the acidic compounds of formula 1. Such non-toxic
base salts include those derived from such pharmacologically acceptable cations as sodium, potassium caicium and
magnesium, etc. These salits can easily be prepared by freating the corresponding acidic compounds with an aqueous
solution containing the desired pharmacologically acceptable cations, and then evaporating the resuiting solution to
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O al kyl am no,

di-(derr]-Cerr]) alkylamno, -CGCNH(Cerr]-Cerr]) alkyl,
(Jerr]-derr]) alkyl-GN+ (Cferr]-Cerr]) alkyl, hydroxy(c[err]-Clerr])

al kyl, (Cferr]- [err] Cerr]) alkcoxy(Clerr]-C[err]) alkyl, -NHCH and

-NHC- (C[ err]

-Clérr]) alkyl; and D ~ae:

- 19

dryness, preferably under reduced pressure. Alternatively, they may also be prepared by mixing iower alkanolic solu-
tions of the acidic compounds and the desired alkali metal alioxide together, and then evaporating the resulting solution
to dryness in the same manner as before. In either case, stoichiometric quantities of reagents ara preferably employed
in order to ensure compieteness of reaction and maximum yields of the desired final product.

The compounds of formula | and their pharmaceutically acceptable salts exhibit substance P receptor-binding

activity and therefore are of value in the treatment and prevention of a wide variety of clinical conditions the treatment

or pravention of which are effected or facilitated by a decrease in substance P mediated neurotransmission. Such con-
ditions include inflammatory diseases (e.g., arthritis, psoriasis, asthma and inflammatory bowel disease), anxiety,
deprassion or dysthymic disorders, colitis, psychosis, pain, gastroesophageal reflux dissase, allergies such as eczema
and rhinitis, chronic obstructive airways disease, hypersensitivity disorders such as poison ivy, vasospastic diseases
such as angina, migraine and Reynaud's disease, fibrosing and collagen diseases such as scleroderma and eosi-
nophilic fascioliasis, reflex sympathetic dystrophy such as shoulder/hand syndrome, addiction disorders such as alco-
holism, stress related somatic disorders, peripheral neuropathy, neuraigia, neuropathological disorders such as
Aizheimer's disease, AIDS related dementia, diabetic neuropathy and multiple sclerosis, disorders related to immune

‘enhancement or suppression such as systemic lupus erythematosus, and rheumatic diseases such as fibrositis.

Hence, these compounds are readily adapted to therapeutic use as substance P antagonists for the control and/or
treatment of any of the aforesaid clinical conditions in mammals, including humans.

The compounds of the formula | and the pharmaceutically acceptable salts thereof can be administered via either
the oral, parenteral or topical routes. in general, these compouris are most desirably administered in dosages ranging
from about 5.0 mg up to about 1500 mg per day, although variations will necessarily occur depending upon the weight
and condition of the subject being treated and the particular route of administration chosen. However, a dosage level
that is in the range of about 0.07 mg to about 21 mg per kg of body weight per day is most desirably employed. Varia-
tions may neverthaless occur depending upon the species of anima! being treated and its individual response to said
medicament, as well as on the type of pharmaceutical formulation chosen and the time pericd and interval at which
such administration is carried out. In some instances, dosage levels below the lower iimit of the aforesaid range may be
more than adequate, while in other cases still larger doses may be employed without causing any harmiul side effect,
provided that such larger doses are first divided into several small doses for administration throughout the day.

The compounds of the invention may be administered alone or in combination with pharmaceutically acceptable
carriers or diluents by either of the three routes previously indicated, and such administration may be carried out in sin-
gte or multiple doses. More particularly, the novel therapeutic agents of this invention can be administered in a wide vari-
ety of different dosage forms, i.e., they may be combined with various pharmacsutically acceptable inert carriers in the
form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, salves, suppositories, jellies, gels,
pastes, lotions, cintments, aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include
solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents, etc. Moreover, oral pharmaceuti-
cal compositions can be suitably sweetened and/or tiavored. In general, the therapeutically-effective compounds of this
invention are present in such dosage forms at concentration levels ranging from about 5.0% to about 70% by weight.

For oral administration, tablets containing various excipients such as microcrystaline celiulose, sodium citrate, cal-
cium carbonate, dicalcium phosphate and giycine may be employed aiong with various disintegrants such as starch
{and preferably corn, potato or tapioca starch), alginic acid and certain complex silicates, together with granulation bind-
ers like polyvinylpyrroiidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium stearate,
sodium lauryl sulfate and talc are often very usetul for tabletting purposes. Solid compositions of a simiiar type may also
be empioyed as fillers in gelatin capsules; preferred materials in this connection also include lactose or milk sugar as
well as high molecular weight polyethyiene glycols. When aqueous suspensions and/or elixirs are desired for oral
administration, the active ingredient may be combined with various sweetening or flavoring agents, coloring matter or
dyes, and, if so desired, emulsifying and/or suspending agents as well, together with such diluents as water, ethanol,
propylene glycol, glycerin and various like combinations thereof.

For parenteral administration, solutions of a therapeutic compound of the present invention in either sesame or
peanut oil or in aqueous propylene glycol may be employed. The agueous solutions should be suitably buffered if nec-
essary and the liquid diluent first rendered isotonic. These agueous solutions are suitable for intravenous injection pur-
poses. The oily solutions are suitable for intraarticular, intramuscular and subcutaneous injection purposes. The
preparation of all these solutions under sterile conditions is readily accomplished by standard pharmaoeutncal tech-
niques well known fo those skilled in the art.

Additionally, it is also possible to administer the oompounds of the present invention topically when treating inflam-
matory conditions of the skin and this may preferably be done by way of creams, jellies, gels, pastes, ointments and the
like, in accordance with standard pharmaceutical practice.

The activity of the compounds of the present invention as substance P antagonists may be determined by their abil-

ity to inhibit the binding of substance P at its receptor sites in bovine caudate tissue, employing radicactive ligands to

visualize the tachykinin receptors by means of autoradiography. The substance P antagonizing activity of the herein
described compounds may be evaluated by using the standard assay procedure described by M. A. Cascieri et al., as
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reported in the Journal of Biological Chemi Vol. 258, p. 5158 (1983).' This method essentially involves determining
the concentration of the individual compound required to reduce by 50% the amount of radiolabelled substance P lig-
ands at their receptor sites in said isolated cow tissues, thereby affording characteristic {Csp vaiues for each compound
tested.

in this procedure, bovine caudate tissue is removed from a -70°C freezer and homogenized in 50 volumes (w.A.) -

of an ice-cold S0 mM Tris (i.e., trimethamine which is 2-amino-2-hydroxymethyi-1,3-propanediol) hydrochloride buffer
having a pH of 7.7. The homogenate is centrifuged at 30,000 x G for a period of 20 minutes. The peliet is resuspended
in 50 volumes of Tris buffer, rehomogenized and then recentrifuged at 30,000 x G for ancther twenty- minute period.
The peilet is then resuspended in 40 volumes of ice-cold 50 mM Tris buffer (piH 7.7) containing 2 mM of calcium chio-
ride, 2 mM of magnesium chloride, 40 g/mi of bacitracin, 4ug/mi of leupeptin, 2ug of chymostatin and 200 g/mi of bovine
serum albumin. This step completes the production of the tissue preparation.

The radicligand binding procedure is then carried out in the following manner, viz., by initiating the reaction via the
addition of 100 ul of the test compound made up to a concentration of 1 pM, foliowed by the addition of 100 pi of radi-
oactive ligand made up to a final concentration 0.5 mM and then finally by the addition of 800 pl of the tissue preparation
produced as described above. The final volume is thus 1.0 mi, and the reaction mixture is next vortexed and incubated
at room temperature (ca. 20°C) for a period of 20 minutes. The tubes are then filtered using a cell harvester, and the
glass fiber filtters (Whatman GF/B) are washed four times with 50 mM of Tris buffer (pH 7.7), with the filters having pre-
viously been prescaked for a period of two hours prior to the filtering procedure. Radioactivity is then determined ina
Beta counter at 53% counting efficiency, and the ICsq values are calculated by using standard statistical methods.

The anti-psychofic activity of the compounds of the present invention as neuroleptic agents for the control of vari-
ous psychotic disorders may be determined by a study of their ability to suppress substance P-induced or substance P
agonist induced hypermotility in guinea pigs. Such a study may be carried out by first dosing the guinea pigs with a con-
trol compound or with an appropriate test compound of the present invention, then injecting the guinea pigs with sub-
stance P or a substance P agonist by intracerebral administration via canula and thereafter measuring their individual
locomotor response to said stimulus.

. The present invention is illustrated by the following examples. it will be understood, however, that the invention is
not limited to the specific details of these examples.

A. 2+«(Diflucrom n hyde:

To a 500 mL three-necked round-bottomed flask equipped with condenser and gas inlet tube were added 5.0 g
(40.98 mmol) salicylaldehyde, 150 mi. dioxane, and 150 mL, (164 mmol) of a 1.1 N aqueous solution of sodium hydrox-
ide. Chiorodiflucromethane gas was bubbled through the reaction mixture as it was heated to 60°C, and the reaction
mixture was stirred at this temperature for 2 hours. The reaction mixture was then cooled and extracted with ether. The
organic layer was dried over sodium sultate, filtered and evaporated. The residue was chromatographed on silica gef
using hexane/ethyl acetate as efuant to afford a light yellow oil, 1.63 g (23%).

TH NMR (5, CDCly): 6.64 (t. J=72.7 (H-F), 1H), 7.16 (d, J=7, 1H), 7.24 (t. J=7, 1H), 7.53 (m, 1H), 7.81 (m, 1H),
10.29 (s, 1H).

BC-NMR (CDClz): 112.2, 115.6, 115.645, 115.7, 119.1, 1192 119.5, 125.6, 125.7, 125.8, 125.9, 127.5, 128.8,
128.9, 135.7, 182.71, 152.73, 188.4.

IR (cm™, neat): 1700 (C=0).

MS (%): 172 (100, parent), 171 (48), 122 (45), 121 (82), 120 (69), 104 (37), 95 (40), 92 (55). 91 (49), 76 (39), 65
(49), 83 (76). 51 (81).

Anal. Cale'd for CgHgFa00 « 1/4H,0: € 54.50, H 3.71. Found: C 54.68, H 3.33.

Toa 25 mL round-bottomed flask equipped with a nitrogen inlet were added 500 mg (1.71 mmol) 2-diphenyimethyi-
1-azabicyclof2.2.2]octan-3-amine (prepared according to the method of Warawa, et al., J. Med. Chem., 17, 497 (1974)),
8.5 mL mathanol, 383 mg {2.23 mmol) 2-{diflucromethoxy)-benzaidehyde, and 216 mg (3.42 mmol) sodium cyanoboro-
hydride. The reaction was stirred at room temperature for 30 hours, partitioned between ethyl acetate and water. The
organic layer was separated, washed with brine, dried over sodium sulfate, and evaporated. To remove the last traces
of unreacted amine, the mixture was treated with sodium triacetoxyborohydride in acetic acid at room temperature for
16 hours, then worked up with aqueous sodium hydroxide and methylene chioride. The residue was crystaliized from
isopropanol to afford a white solid, mp. 144-147°C, 206 mg (27%).
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[err] [err] wherein Rerr] is a radical selected fromfuryl thienyl,
pyridyl, indoly, biohenyl and phenyl optionally subtituted with one or two
substituents independently selected fromhalo, (C[err]-Clerr]) alKkyl
optionally Subtituted with fromone to t?{jee fluorine atons,
(Cerr]-Cerr]) alkoxy optionally substiftted with fromone to three
fluorine atons, car- boxy, benzylcarbonyl and (Cerr]-Clerr])
al koxy- car r bonyl4NMR (5. CDCly): 1.27 (m, 1H), 1.4-1.8 (m, 2H), 1.90 (m, 1H), 2.05 (m, 1H), 2.63 (m. 1H), 2.78 (m, 2H), 2.88 (m,
1H), 3.19 (m, 1H), 3.45 (ABy, Jag=13.5, Av=105.5, 2H), 3.72 (dd. J=8, 12, 1H), 4.43 (d, J=12, 1H), 6.31 (t, J=74 (H-F),
1H), 6.55 and 7.0-7.4 (m, 14H).

3C-NMR (CDClg): 20.0, 24.9, 25.4, 42.0, 45.8, 49.4, 49.5, 55.0, 61.8, 116.3, 119.0, 1254, 126.0, 1265, 1275,
1278, 1279, 1280, 128.4, 128.5, 128.6, 129.1, 129.2, 130.0, 1316, 143.2, 145.2, 149.3.

IR (cm™!, neat): 2940 (C-H), 1599 (CaC).

MS (%): 449 (<1, parent+1), 201 (51), 281 (100), 84(66) 49 (89).

Anal. Calcd for CogHagFaNo0: C 74.98, H 6.74, N 6.25. Found: C 74.72, H6.70, N 6.23.

The title compound was prepared in & manner similar to the procedure described in Example 1, by replacing 2-(dif-
luoromethoxy)benzakiehyde with z-meﬂ'loxy-s-trtﬂuoromeﬁloxybenzaldehyde in Step B.

M.p. 135°C.

TH NMR (CDCl3) 5 1.8-2.3 {m, 2H), 2.2-2.8 (m, 6H), zss(s. 6H), 3.56 (s, 3H), 3.3-3.7 (m, 3H), 3.90 (m, 3H), 4.16
(m, 2H), 5.06 (m, 1H), 5.20 (br, 1H), 5.50 {m, 1H), 5.60 (br, 1H), 6.77 (d, 1H, J=8.2), 7.02 (m, 1H), 7.2-7.8 (m, 11H),
8.00 (br, 1H), 10.8 (br, 1H).

IR (cm™", KBr): 3180, 3140, 3000, 1500, 1200, 1062, 782.

Under a nitrogen atmosphere in a round-bottom flask equipped with a reflux condenser were placed 0.2 g (1 mmol)

of 2-(2,2,2-triflucroathoxy)benzonitrile (J, Org. Chem., 377 (1983)) and 5 mL, of formic acid. To this solution was added

- ca. 0.2 g of Raney nickel, and the mixture was heated at refiux for 90 minutes. The mixture was filtered through diatom-

aceous earth, and the filter cake was rinsed with water and chioroform (CHCIg). The layers were separated, and the

aqueous phase was extracted with three portions of chioroform. The combined organic fractions were washed with sat-

urated aqueous sodium bicarbonate and water, dried over sodium sulfate (Na;SO,4) and concentrated (rotary evapora-
tor) to obtain 176 mg of the title compound as a yellow salid, m.p. 33-34°C.

Under a nitrogen atmosphere in a round-bottom flask were placed 112 mg (0.63 mmol) of (2S, 35)-3-amino-2-phe-
nylpiperidine. 155 mg (0.76 mmol) of the aldehyde prepared in step A above and ca. 2 mL of acetic acid, and the solu-
tion was stired at room temperature for 1 hour. To the system were added 294 mg (1.39 mmol) of sodium
triacetoxyborohydride in portions, and the mixture was stirred at room temperature overnight. The mixture was concen-
trated with a rotary evaporator and partitioned between 1M agqueous sodium hydroxide (NaOH) and methylene chioride
(CH,Cly). The layers were separated, and the aqueous phase was extracted with three portions of CH,Cly. The com-
bined organic fractions were extracted with three portions of 2N aqueous HCI, the extracts were made basic with 2N
aqueous NaOH, and the mixture was extracted with four portions of CHaClo. These CH,Cly extracts were dried
{NazSO,4) and concentrated. The resulting oil was dissolved in ca. 2 mL ethyl acetate and treated with ether saturated
with hydrogen chloride (HCI). The resulting white solid (73 mg, m.p. > 275°C) was callected. This material was con-
verted to its free base by partitioning between 1N aqueous NaOH and CH,Cl,. The free base (58 mg) was purified by
flash column chromatography eluting with chloroform (CHCly) followed by 1:19 methanol/CHCI; to obtain 32 mg of oil.
Conversion of the free base to the corresponding hydrochioride salt as described above atforded 17 mg of the title com-
pound, m.p. > 275°C. _

TH NMR (free base, COCl) 5 1.44 {m, 1H), 1.63 (m, 1H), 1.88 (m, 1H), 2.1 (m, 1H), 2.80 (m, 2H), 3.26 (m, 1H),
3.38 (d, 1H, J=15), 3.66 (d. 1H, J=15), 3.88 (s, 1H), 4.08 (m, 2H), 6.68 (d, TH, J=6), 6.90 (m, 1H), 6.98 (d, 1H, J=6),
7.16 {m, 1H), 7.26 (m, 5H).

HRMS Caic'd for CygHa4F3N2O5 (parent + 1): 365.1835. Found: 365. 1980. _

Anal. Calc'd for CogHasF3N,Q « 2HC! « 1/3H,0: C, 54.19, H, 5.84; N, 6.32. Found: C, 54.22, H, 5.57, N, 6.28.
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-34 - : REPLACEMENT SHEET R err] is selected from
(Cerr]-derr]) branched alkyl (Jerr]-Cerr]) branched akenyl .
(Cerr]-Cerr]) cycloakyl, and the radi cal s naned in t he definiton of
Rlerr]: Rerr] s hydrogen or (Cerr]- C[err]) al kyl:- Rerr] is Phenyl,

bi phenyl, naphthyl, pyridyl, benzhydryl, 28hienyl or furyl, and Rlerr] may
optionally be substituted with fromone to three Substltuents | ndependent |y
selected fremampaEs, (Clerr]- Cferr]) alkyl optionally substituted with from
one to three quorlne at ons and (C[err] C[err].) al koxy optlonally
substi t ut ed &3¢ P cA Clul e IRGriging;

‘A. 2-Methoxy-S-ritiuoromethoxybenzaidehvde

Under a nitrogen atmosphere in a round-bottom flask were placed 3.63 mL (28 mmol) of 4-trifiucromethoxyphenol
and 25 mL of acetone. To this stirring solution were added 7.75 g {56 mmol) of potassium carbonate and 3.48 mt. (56
mmol) of methyl iodide, and the reaction mixture was stirred at room temperature overnight. The solids were removed
" by suction filtration and the filter cake was rinsed with acetone. The filtrate was concentratad to cbtain 6.5 g of a solid/oil
mixture. This mixture was diluted with CHC}; and filtered and the filtrate was concentrated to afford 5.5 g of 1-methoxy-
4-yrifluoromethoxybenzene as a yellow oil. .
TH NMR (CDCl3) 5 3.78 (s, 3H), 6.83 (d, TH, Ja12), 7.10 (0. 1H, J=12). Mass spectrum nvz: 152 (parent).
Under a nitrogen atmosphere in a round-bottom flask were placed the 1-methoxy-4-triflucromethoxybenzene (5.5
- g, 29 mmol) and 110 mL of CH,Cls. To the system, cooled in an ice/acetone bath, were added 3.77 mL (34 mmaol) of
titanium tetrachloride (TiCl4) over a period of ¢a. 1 minute. The reaction mixture was stirred for 30 minutes arx 5.69 mL
{63 mmol) of a,a-dichioromethyimethy! ether was added to the system. The ice bath was allowed to expire and the mix-
ture was sticred at room temperature overnight. The mixture was poured carefully into water and extracted with three
portions of CHoCla. These combined exiracts were washed with water and brine, dried (Na;SO,4) and concentrated to
obtain 6.06 g of an oil. The crude matarial was purified by flash column chromatography (250 g of silica gel) using 1:9
ethyl acetate/hexanes as the eluant to obtain 820 mg of the title compound with a slight impurity and 3.27 g of pure fitle
compound.
TH NMR (CDCl3) 53.94 (s, 3H), 7.00 (d, 1H, J=9), 7.38 (dd, 1H, J=3,9), 766 {d, 1H, J=3), 10.4 (s, 1H). Mass spec-
trum nvz: 220 (parent).

Under a nitrogen atmosphere in a round-bottom flask were placed 525 mg (2.4 mmoi) of 2-methoxy-S-trifiuor-
omethoxybenzaldehyde, 350 mg (2.0 mmol) of (2S, 38)-3-amino-2-phenylpiperidine and 5 mL of acetic acid. The reac-
tion mixture was stirred at room temperature for 3 days and concentrated with a rotary evaporator. The residue was
partitioned between 1N aqueous sodium hydroxide and chloroform (CHCl3) and the mixture was extracted with three
portions of chloroform. The combined chloroform extracts were extracted with three portions of 1N aqueous hydrochlo-
vic acid. The combined HCI extracts were made basic with concentrated aqueous sodium hydroxide and extracted with
four portions of chloroform. The chioroform extracts were dried (Na,SO,) and concentrated with a rotary evaporator to
obtain 760 mg of an oil. The cil was dissolved in ethyl acetate, and ether saturated with hydrogen chloride (HC!) was
added to the solution. The resulting white solid was collected by suction filtration and washed with ether o obtain 600
mg of the title compound, m.p. > 250°C.

YH NMR (free base, CDCl3) 5 1.36 (s, 1H), 1.54 (m, 1H), 1.86 (m, 1H), 2,06 (m, 1H), 2.76 (m, 2H), 3.22 (m, 1H),
3.32 (d, 1H, J=15), 3.48 (s, 3H), 3.58 (d. 1H. J=15),3.85 (d, 1H, J=3), 6.57 (d, 1H, J=9), 6.80 (d, 1H, J=3), 6.92 (dd, 1H,
J=3, 9), 7.22 (m, SH).

HRMS Calc'd for CogHaaF3N20a: 380.1711. Found: 380.1704.

Anal. Calc'd for CogHagF3NaOy « 2HCE < 0.2H,0: C 52.57, H 5.60, N 6.13. Found: C 52.58, H 5.40, N 5.97.

Under a nitrogen atmosphere in a round-bottom flask were placed 250 mg (0.66 mmuol) of (2S, 3S)-3-{2-methoxy-
S-trifiuoromethoxybenzyl)amino-2-phenylipiperidine, 2 mL of tetrahydrofuran (THF) and 0.28 mL (2.0 mmol) of triethyl-
amine. To the system were added 475 mg (2.0 mmol) of 5,6-diméthoxy-1-methyisulfonyloxyhexane {prepared from
1.5.6-hexanetriol by sequential acetonide formation (acetone, p-toluenesulfonic acid), acetylation (acetyl chioride, tri-
ethylamine, THF), acetonide cleavage (60% acetic acid/water), dimethylation (sodium hydride, methyl iodide, THF),
deacetylation (sodium methoxide, methanol) and methanesulfonate ester formation {methanesulfonyl chioride, triethyl-
amine, THF)}, and the mixture was heate! at 50-60°C for four days. The reaction mixture was partitioned between
CHCI; and saturated aqueous sodium bicarbonate and extracted with three portions of CHCls. The combined organic
fractions were dried (Na,SO,), filtered and concentrated to obtain 853 mg of an orange oil. The crude material was puri-
fied by flash column chromatography (35 g of silica gel} using 1:19 methanol/chioroform as the efuant to obtain 185 mg
of yellow oil. The oil was dissolved in ethyl acetate and ether saturated with HCI was added to the solution. The mixture
was concentrated and the residue was triturated with ether to obtain 180 mg of the title compound.
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Y is (CHerr]) wherein | is an integer fromone to three, or Y is a group
of the fornula ( J) Zis oxygen, sulfur, amno. (Clerr]-(err])alkylamno
or (CHerr]), wherein n is zero one or two: 0 is two or three: pis zero or
one; Rlerr] is furyl, thienyl, pyridyl, indoly, biphenyl, or phenyl
optionally substituted with one or two &bstituted i nde Pendently sel ected
from hal o, (Cl efidr(frdeBksk]Abcley hs @A), 9B dy, 3 ini 2t gsctmvet, Bsdf (incer), & regmizer),
three fluorisns (ra.tgemw((erars?(a 18] 15y, b.52 (@ hk 030y, 6.690tni 1BN6LE (9. 18LIDZAMISHE ed Wit h
fom one to thrarvsdadond )i, FaALONRe 286 B! foow 524 283err] - Cl err]) al koxy-car bonyl

and Anal. Calc'd for CagHagFyNaCy « 2HCI « 0.75H0: € 55.03, H 7.00, N 4.58. Found: C 55.04, H 7.12, N 4.51.
T EXAMPLES
-2-Phenyl-3-(2-trifi m inppiperidine hvdrochiori

Under a nitrogen atmosphere in a round-bottom flask were placed 3.0 mL (23 mmol) of frifluoromethoxybenzene
and 25 mL of benzene. The system was cooled in ice/acetone bath, and 4.1 mL (45 mmol) of a,a-dichloromethyimethyl
ether was added to the stirring solution. To the system was added 6.13 g (46 mmol) of aluminum chioride (AICI5) in por-
tions. After this addition was complete, the reaction mixture was allowed 1o warm gradually to room temperature and
stirred at room temperature overnight. The reaction mixture was poured slowly into water and extracted with three por-
tions of dichloromethane. The combined organic fractions were washad with water, dried (Na,S0,) and concentrated
with a rotary evaporator to obtain 3.7 g of oil. This material, containing a mixture of 4- and 2-trifluoromethoxybenzaide-
hyde, was subjected to flash column chromatography (160 g of silica gel) using 1:49 ethyl acetate/hexanes as the eluant
to obtain 500 mg of material enriched in 2-rifluoromethoxy-benzakiehyde.

Under a nitrogen atmosphere in a round-bottom flask wera placed 155 mg (0.88 mmol) of (25,35)-3-amino-2-phe-
nyipiperidine, the aldehyde cbtained above and 2 mL of acetic acid. To the system were added 370 mg (1.8 mmol) of
sodium triacetoxyborohydride and the mixture was stirred at room temperature overnight. The mixture was concen-
trated and the residue was partitioned between 1N agueous sodium hydroxide and dichioromethane and extracted with
three portions of dichloromethane. The combined organic fractions were extracted with three portions of 1N HCI. The
acid extracts were made basic with 1N aqueous NaOH and extracted with three portions of dichloromethane. The
dichtoromethane extracts were dried and concentrated to afford 190 mg of oil, which was subjected to flash column
chromatography (S g of silica gel) using 1:9 methancl/chioroform as the eluant to obtain 95 mg of the free base of the
titte compound. The free base was dissoived in ethyl acetate, and ether saturated with HCI was added to the solution.
The resulting white solid was collected by suction filtrafion and rinsed with ether to obtain 72 mg of the title compound
m.p. 231-233°C.

TH NMR (free base, CDCl3) 6 1. 40(m 1H), 1.60 (m, 1H), 1.84 (m, 1H), 2.05 (m, 1H), 2.78 (m, 2H), 3.22 (m, 1H),
3.42 (d, 1H, J=15), 3.56 (d. 1H, J=15), 3.86 (d, 1H, J=3), 7.08 (m, 4H), 7.24 (m, 5H). Mass spectrum: m/z 350 (parent).
Anal. Calc'd for CygHp,F3No0 < 2HCI < 0.25H,0: C 53.34, H 5.54, N 6.54. Found: C 53.19, H 5.40, N 6.54.

A. 2:-Hydroxy-S-trifiuorgmethoxybenzaldehvde

Under a nitrogen atmosphere, in a round-bottom flask were placed 300 mg (1.4 mmol) of 2-methoxy-5-trifluor-
omethoxybenzaidehyde and 30 mi of dichloromethane. To the system, cooled in a dry ice acetone bath, were added
0.26 mi (2.7 mmol) of boron tribromide (BBr) over a period of ca. 1 minute. The reaction mixture was stirred for 1 hour,
the dry ice/acetone bath was replaced with an ice bath and the mixture was stirred for 1 hour. To the system were added
siowly 10 ml of saturated aqueous sodium bicarbonate followed by 10 mi of water, and the mixture was warmed to room
temperature. The mixture was extracted with two portions of dichioromethane, and the extracts were dried (Na;SO,)
and concentrated. The resuling oil (280 mg) was dissolved in CHCly, and the solution was extracted with two portions
of 1M aqueous NaOH. The combined agueous extracts were acidified with 2M aqueous HCI and extracted with three
portions of dichloromethane. These dichioromethane extracts were dried (Na;SO,) and concentrated to obtain 200 mg
of the title compound.

H NMR (CDCl;) 56.96 (d, 1H, J=9), 7.36 (m, 2H), 9.84 (s, 1H), 10.9 (s, 1H).

The title compound was prepared in a manner similar to the compound of Example 4 by replacing 2-methaxy-5-
tritiuvoromethoxybenzaldehyde with 2-hydroxy-S-trifiuoromethoxybenzaldehyde.
'H NMR (free base, COCl3} 5 1.60 (m, 3H), 2.04 (m, 1H), 2.76 (m, 1H), 2.88 (m, 1H), 3 18 (m, 1H), 3.42 (s, 2H),
. 3.90 (m, 1H), 6.52 (m, 1H), 6.64 (d, 1H, J=8), 6.89 (m, 1H), 7.30 (m, 5H).
HRMS calc'd for CygHpsFaN2O4: 366.1545. Found: 366.1562.
Anal. calc'd for CigHa1FaN»O5 « 2HC! - 1/3H0: C, 51.25; H, 4.90; N, 6.29. Found: C, 51.30; H, 4.75, N, 6.22,
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E)

Rlerr] is thienyl. biphenyl or phenyl optionally substituted with one or
two substitutents independently selected fromhalo (Cerr]-Clerr]) alklyl
optionally substituted with fromone to three florine atons and
(err]-derr])- al koxy optionally substituted with fromone to three
fluorine atons: each of the two dashed ?fnes in formula | and the dashed
line in formula Il represent an optional double bond that may optionally

exi st when EXAMBES group of the formula Il: Xis (C[err])[err] wherein g is
an integer froml to 6 and where| n any one of the carhbon-carbon single
bonds i n sarr ; logasylle T CELN T by a carrbon-carbon
doubl e bang, ¢¢ hubrod a8..0af. t he carbon atoms O said
(CHerr])[err 0P y he substituted with Rl err] and wherein any one
of the car bonunaiamnBoged avBdphere.(ifCirkoardibdtiod Bask ere placed 880 mg (22 mmol) of 60% sodium hydride
{NaH) and 12 mi of N,N-dimethytiormamide. To the system were added 2.9 ml {4 g, 40 mmol) of 2,2.2-friflucroethanol
via syringe over a period of 15 minutes and the mixture was stirred at room temperature for 20 minutes. To the system
waere added 1.72 g (10 mmol) of 2,5-dichiorobenzonitrile, and the mixture was heated at 80°C for three days. The mix-
ture was cooled to room temperature, poured into S0 mi of 2M aqueous HCl and extracted with three portions of ether.
The combined organic fractions were dried (Na;SO4) and concentrated to afford 2.5 g of a soiid. The crude material
was purified by flash column chromatography using 1:49 ethyl acetate/hexanes as the eluant to obtain 1.4 g of S-chioro-
2-(2.2,2+trifluoroethoxy)benzonitrile as a white solid.
M.p. 61-62°C.
Under a nitrogen atmosphere, in a round-bottom flask equtpped with a reflux condenser were placed 400 mg (1.7
mmol) of the above nitrile and 10 mi of formic acid. To the system were added ¢3. 500 mg of Raney nickel and the mix-
ture was heated at reflux for 6 hours and stirred at room temperature overnight. The mixture was filtered through a pad
of a diatomaceous earth, and the pad was rinsed with water and CHCl;. The layers were separated and the aqueous
phase was extracted with three pomcnsof CHCl;. The combined organic fractions were dried and concentrated to
obtain 270 mg of the title compound.
TH NMR (CDCl3) 8 4.42 (m, 2H), 6.86 (d, 1H, J=10) 7.45 (m, 1H), 7.80 (d, 1H, J=3), 10.3 (s, TH).
Mass spectrum: mvz 238 (parent).

The title compound was prepared in & manner similar to the procedure described in Example 4 by replacing 2-
methoxy-5-triflucromethoxybenzaldehyde with 5-chloro-2-(2, zz-trﬁluomeﬂ'toxy)benzaldehyde
M.p. 267-269°C.
- TH NMR (free base, CDCl) 5 1.4 {m, TH), 1.6 {m, 1H), 1.82 (m, 1H), 2.02 (m, 1H), 2.78 (m, 2H), 3.2 (m, 1H), 3.3
(d. 1H, J=18), 3.54 (d, 1H, J=15), 3.84 (d. 1H, J=3), 4.0 (m, 2H), 6.54 (d, 1H, J=10), 6.92 (d, 1H, J=3), 7.04 (m, 1H),
- 7.24 (m, SH).
Anal. calc'd for CagHaaCIFgN,Q < 2HCE: C, 50.91; H, 5.13; N, 5.94. Found: C, 50.89; H, 4.84; N, 5.93.

The titie compound was prepared in a manner similar to the procedure described in Exampie 4 by repiacing 2-
methaoxy-5-riflucromethoxybenzaidehyde with 3-trifluoromethoxybenzaldehyde.

M.p. > 275°C.

TH NMR (free base, CDCly) 8 1.4 (m, 1H), 1.56 (m, 1H), 1.78 {m, 1H). 1.96 (m, 1H), 2.76 (m, 2H), 3.18 (m, 1H),
3.30 (d, 1H, J=185), 3.46 (d, 1H, J=15), 3.84 (d, 1H, J=3), 6.79 (s, 1H), 6.85 (d, 1H, J=6), 6.94 (m, 1H), 7.12 (m, 1H),
7.24 (m, SH).

' Anal, calcd for CygHa,F3N20 +2HCI: C, 53.91; H, 5.48; N, 6.62. Found: C, 53.84; H, 5.07; N, 6.58.

The title compounds of Examples 10-23 and 26 were prepared in a manner similar to the procedure described in
Example 4, by replacing 2-methaxy-5-trifiuoromethoxybenzakiehyde with the appropriate akdehyde. Reaction
sequences for the preparation of the requisite alkdehydes are set forth in Table 1 below.
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[err] (CJerr]-Cerr]) aIkyI , di- (Cerr]-derr]) alkylam no, -CNH
(derr]-(err]) alkyl, (Cerr]-Cerr]) - O
0 0 aIkyI CNH(Cerr]-Cerr])alkyl, -NNCH and

-NHC- ([ err]-Clerr]) alkyl; and wherein gne of the phenyl nvieties of said-

benzhyl may optionally be replaced by ﬁzpht hyl, thienyl, furyl or.
pyridyl; Rerr] is hydrogen, phenyl or ((err]-Cerr])alkyl; or Rerr] and
Rlerr]. together W|ththe carbonto vvhlchthey are attached froma
sat ur at ed car bocRes Priepe ' t

a) Cl1,CHOCH,, TiC1,

b) methyl iodide

‘¢) acetyl chloride

d)  NaOCH,CF,

e) Raney nickel, HCOH
f) BBr;

g) t-butyl chloride/AlC1,
h)  C1,CHOCH;/A1C1,

i) ethyl iodide

j) ClF,CH

k) lsopropyl bromzde
1) H,, Pd/C, HCHO

m) H,-Pd/Baso,

M.P. 267-268°C.

TH NMR (free base; CDCly) 5 1.40 (m, 1H), 1.60 (m, tH), 1.82 (m, 1H), 2.02 (m, 1H), 2.76 (m, 2H), 3.20 (m, 1H),
3.28 (d, 1H, J=15), 3.52 (d, 1H, J=15), 3.84 (d, 1H, J=3), 4.00 (M, 2H), 6.54 (d, 1H, J=10), 8.92 (d, 1H, J=3), 7.04 (m,
1H), 7.24 (m, SH).

HRMS calc'd for CagH2eCIF;N,O: 398.1368. Found: 398.1352.

Anal. caic'd for CagHzCIF3N,0 « 2HCI: €, 50.91; H, 5.13: N, 5.94. Found: C, 50.89; H, 4.84; N, 5.93.

M.P. 262-264°C.
H NMR (free Base; CDCly) 5 1.20 (s, SH), 1.40 (m. 1H), 1.52 (m, 1H), 1.84 (m, 1H), 2.06 (m, 1H), 2.80 (m, 2H).
3.22 (m, 1H), 3.38 (d, 1H, J=15), 3.58 (d, 1H, J=15), 3.86 (d. 1H, J=3), 6.98 (m, 1H), 7.12 (m. 2H), 7.26 (m, SH).
HRMS calc'd for CogHagF3NoO: 406.2225. Found: 406.2271.
Anal. caicd for CoaHagF3NoO * 2HCI « 113H,0: C, 56.92; H, 6.56; N, 5.77. Found: C, 56.99; H, 6.41; N, 6.03.

EXAMPLE 12

M.P. > 280°C. '

H NMR (free base; CDCl3) 5 1.12 (m, 6H), 1.4 (m, 1M), 1.62 (m, 1H), 1.82 (m, 1H), 2.08 (m, 1H), 2.76 (m, 3H),
3.22 (m, 1H), 3.30 (d, 1H, J=15), 3.38 (d, 1H, J=15), 3.82 (d. 1H, J=3), 4.02 (m, 2H), 6.56.(d, TH, J=10), 6.78 (d, H,
J=3), 6.94 (m, 1H), 7.24 (m, 5H).

HRMS calc'd for CogHygF3NoO (M+1): 407.2303. Found: 407. 2287,

Anal. calcd for CogHagF3N,0 * 2HCI » 1/2H,0: C, 56.55, H, 6.60; N, 5.70. Found: C, 56.17: H, 6.39; N, 5.77.
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from3 to 7 carbon atoms wherein one of said carbon atons may optionally be
repl aced by oxygen, nitrogen or sulfur: Rerr] and Rerr]are each
i ndependent |y sel ected from hydrogen, hyroxy, hal o, am no, oxo
(=G ), nitrile, -hydroxy-(Cerr] (err])akyl, (derr]-Cerr])al koxy
(Cerr]alkoxy (Cerr]-Clerr]),alkyl (et®]-Cerr]al kyl am no
di l(kcl[eror]c Clerr])alkylamno (Cferr]-Cerr]) alkoxy, [err] (C[elfrr] C[err])
a - material wi L for FOnginute: ( @ @ Fepi urifi |
Y :':lumn chro(r”nﬁ:gar:dhy mzmh ggﬁinollchlorofcm? fg%owejdqgg 1: 1%%31%!0%:0 tgobtaelenjazyl: S'Tfr
§-nitro-8-(3-triflucromethoxyphenyl)piperidin-2-one.
In a round bottom flask were placed 20 g (66 mmol) of the product obtained above, 13 g of KOH and 100 mL of
- ethanol, and the mixture was stirred at room temperature for 90 minutes. To the system was added ca. 35 mL of 33%
sulfuric acid/ethanol. The mixture was poured into 150 mL of water and extracted with three 100 mL portions of CHCls.
The combined extracts were washed with water, dried (Na;SO,) and concentrated. The crude material was purified by
column chromatography (300 g of silica gel) using ethyl acetate foliowed by 1:99 methanol/ethy! acetate as the eiuant
to obtain 5.8 g of cig-5-nitro-6-(3-trifluoromethoxyphenyl)piperidin-2-one which contained ca. 12% of the corresponding
trans-isomer: This material was purified by a second chromatography to obtain 4.6 g of the Gis-product.

Under a nitrogen atmosphere, in a three-neck round-bottom flask equipped with a thermometer and a mechanical
stirrer, were placed this cis-material and a mixture of THF (200 mL), methanol (50 mL) and water (S mL.). To this stirring
solution was added aluminum amalgam (prepared by washing 4.1 g of aluminum foil strips with ether and dipping in 2%
aqueous HgCl, for 30-45 seconds and washing with ether), and the mixture was stirred at room temperature overnight.
The mixture was filtered through a pad of diatomaceous earth and the pad washed with THF. The filtrate was concen-
trated, dissoived in ethyl acetate and treated with 30 mL of ether saturated with HCI. Concentration afforded 3.7 g of
crude cis-5-amino-6-{3-triflucromethoxyphenyl)piperidin-2-one as a waxy solid. m.p. 126-130°C.

Under a nitrogen atmosphere, in a round-bottom flask were placed 0.38 g (1.4 mmoi) of the amine obtained above,
6 mL of acetic acid and 0.32 g (1.66 mmol) of S-t-butyl-2-methoxybenzaidehyde. The mixture was stirred for 45 minutes.
To the system was added 0.65 g (3.0 mmol) of sodium triacetoxyborohydride in portions, and the mixture was stirred at
room temperatura overnight. The mixture was concentrated and partitioned between chioroform and H,O and made
basic with 1N aqueous NaQH. The layers were separated and the aqueous phase was extracted with two portions of
CHCl;. The combined organic fractions were washed with H»0, dried and concentrated. The crude product was purified
by flash column chromatography to obtain 0.4 g of cis-5-(S-t-butyl-2-methoxybenzyl)amino-8-(3-triflucromethoxyphe-
nyl)piperidin-2-one.

Under a nitrogen atomsphere, in a round-bottom flask were placed 0.4 g (0.9 mmol) of the product obtained above
and 10 mL of THF. To the system was added 2.2 mL (4.4 mmol) of 2M borane methyl sulfide complex in THF and the
mixture was gradually heated and allowed to reflux for 4 hours. The mixture was cooled to room temperature, 2 mL of
methanol was added to the system and the mixture was concentrated. To the system was added 5 mL of ethanol and
2.45 of K;C03. and the mixture was heated at reflux for 8 hours and stirred at room temperature overnight. The mixture
was concentrated and partitioned between water and CH,Cly. The layers were separated, and the aqueous phase was
extracted with three portions of CH,Cls. The combined organic fractions were dried and concentrated to obtain an oil.
The oil was dissolved in ethyl acetate, and the sclution was treated with ether saturated with HCIl. Concentration
afforded 70 mg of the title compound as a waxy solid.

M.P. 247°C-249°C.

H NMR (free-base, CDCl3)  1.26 (s, 9H), 1.6 (m, 1H), 1.90 (m, 2H), 2.12(m, 1H), 2. 80 (m, 2H), 3.24 (m, 1H), 3.36
(d, 1H, J=15), 3.48 (s, 3H), 3.64 (d, 1H, J=15), 3.86 (m, 1H), 6.60 (d, 1H, J=10),7.18 (m. 6H).

HRMS Cale'd: CagHayNzOoF5: 436.2330. Found 436.2326.

The title compound was prepared by a procedure similar to that described in Example 25, with the exception that
the nitro substituent of the product of the initial reaction [6-(3,5-dibromophenyl)-S-nitropiperidin-2-one] was converted
to an amino group by sequential oxidative cleavage (Qg, KO*Bu), oxime formation (HxNOH) and Raney nickel-cata-
lyzed reduction. The final product can be resolved by treatment with (R)-(-)-mandelic acid in isopropanol. Two recrys-
tallizations of the solid isolated from this procedure (isopropanci), followed by treatment with saturated aqueous sodium
bicarbonate affords the (28,3S)-enantiomer; [a]p (mandelate salt): +4.11° (MeOH, ¢=0.51).

TH NMR (CDCly) & 1.36 (m, 1H), 1.50 (m, 1H), 1.80 (m, 1H), 2.04 {m, 1H), 2.70 (m, 2H), 3.18 (m, 1H), 3.30 {d, 1H,
J=18), 3.57 (s, 3H), 3.66 (d, 1H, J=18) 3.7 (m 1H), 6.63 (d, 1H, J=9), 6.86 (d, 1H, J=3), 6.97 (dd, 1H, J=6, 9), 7.32
(m, 2H), 7.48 (s, 1H).
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(Clerr]-Cerr])alkyl-CO, (Jerr]-derr] aIkyI-C-(qefr] f‘fnrr]) al kyl -
[err] ( Jerr]-C[err])alkyl-C, ( Jerr]-Cferr]) alkyl- err] C[err )

al kyl -, and the radicals set forth in the definition of R[e s-S
[err] NHCR[err] NHCH err]R[err]. NHSO err] R err] or one of th
forth in any of the definitions of R[erril Rlerr] and R err]

EXAMPLE 25

- . The title compound was prepared by a procedure similar to that described in Exampie 4.
M.P. >275°C.
'H NMR (free-base. CDCly) 6 1.44 (m, 1H), 1.6 (m, 1H), 1.84 (m, 1H), 2.10 (m, 1H). 2.20 (s. 3H), 2.80 (m, 2H), 3.22
(m. 1H), 3.34 (d. 1H, J=13), 3.58 (d, 1H, J=15), 3.90 (d, TH. J=3), 6.10 {t, 1H, J=72), 6.84 (m, 2H), 7.26 (m, SH).
HRMS calc'd for CogHysFaN2O: 347.1929 (M+1). Found: 347.1911.
Anal. calc'd for CagHagFaNyO « 2HCI +0.25H,0: C, 56.67: H, 6.30: N, 6.61. Found: C, 56.81:H, 6.16; N, 6.50.

Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Acompound of the formula -

wherein -
X! is hydrogen, (C4-Cyq) alkoxy optionally substituted with from one to three fluorine atoms or {C4-Cyp) alkyl
optionally substituted with from one to three flucrine atoms;
X2 and X® are independently selected from halo, hydrogen, nitro, (C1-C1) alkyl optionally substituted with from

one to three flucrine atoms, (C,-C,q) alkoxy optionally substituted with from one to three fluorine atoms, trif-
luoromethyl, hydroxy. phenyi, cyano, amino,

(Cy=Cs) -
. o]
alkylamino, di-(C;~Cy) alkflaﬁiho, ~g~ﬁH~(c,-cs)alkyl,
o)
(C,=Cq) alkyl-g:—NH- (C,-Cs) alkyl, hydroxy(C,-C,)alkyl, (C,-
(o] o

. ] 1
Cy)alkoxy(C;~C,)alkyl, ~NHCH and ~NHC~(C;~Cs)alkyl;

and
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Rlerr] is oximno (=ON) or one of the radicals set f or th—i-n any—of—th
definitions of Rlerr], Rerr] and Rerr]: and Rerr] is led
(Jerr]-Cerr])al kyl, hydrogen, phenyl (C[err]- C[err])al@ s S ac
optional |y subsfituted with (Clerr]-erc])al kkyl: with th I

(a) when mis 0, Rerr] is absent, (b) A&i t her Rlerr] Re

Rlerr] can frpomoogether with the carbon to which it is attached, a rlng
Rlerr] (c) V%FFT%IS a group of the formJIa VII Rlerr] and R[err] cannot
be attached Q.3 SREm &R BB mH R ahba.-2. MRl hdoctiig Rl err] are attached
to the sanme caron atom then el ther and Rerr] is

| ndepedent | y séﬂ:ee@icemboﬁrw@mphydmgemcedu}e@«mmtoWwb@ﬂmﬁe}ﬂ al kyl , hydr oxy-

(derr]- C[err]yeﬂ% C7and qerr C? err]alkoxy(C[err] err]lal kyl, or
o] and mertte R b A0 SR AT Al
forma (C er §£a b for c2°H24F2N20 347 1629 (M+1). Found: 347.1911.

: Anal calc'd for CagHa4F2N20 « 2HCI -0.25H,0: C, 56.67: H, 6.30; N, 6.61. Found: C, 56.81; H, 6.16; N, 6.50.

Claims
Claims for the followihg Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula

wherein
X' is hydrogen, (C4-Cyq) alkoxy optionally substituted with from one to three fiuorine atoms or (C4-Cp) alkyl
optionally substituted with from one to three fluorine atoms;
X2 and X® are independently selected from halo, hydrogen, nitro, (C1-C1p) alkyl optionally substituted with from

onea to three flucrine atoms, (C;-Cyq) alkoxy optionally substituted with from one to three fiuorine atoms, trif-
luoromethyl, hydroxy, phenyl, cyano, amino,

(C~Cs) -
0
alkylamino, di- (c,-c,) alkylamine, -P:-NH- (C,~Cs) 21lkyl,
o
(C,-c,)alkyl—'c'-NH-(cg-c,)alkyl, hydroxy.(c,-m)alkyl, (C,-
o] (o]

' [} i
Ci)alkexy(C,-Cq)alkyl, -NHCH and -NHC-(C,~C4)alkyl;

and
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- 36 - saturated carbocyclic ring that forns a—spiro conpound W th the
nitrogen-containing ring to which they are attached;. fRePladel 00€N Of
formula | can not be double bonded to both O anglkl]"’(ghe B d benzyl
group to which it is attacned, (f) when Qis a gr ﬁl‘ M mula VIl and
gis 2 and either Rerr] or Rerr] is 5-?1%/droxy-( al kyl or
5-(Cerr]-Cerr])al koxy-(derr]-Cerr])alkyl, then the other of Rerr] and:
Rlerr] is ethey.5- =4d err])alkyl or hydrogen: (g) when Qis a group
of the fornmul aaﬁﬁfrg%e;dr?s 2. then neither R err] nor Rerr] is
4-hydroxy(Cferr]-Clerr]) alkyl or 4-((err]- '

-’
.®
-

1t

tv

S

V]
10
OR vir
9 R3

R (CHp) :
(CH )z
Ré :
(CHp), .
| &7 !

Rli—.'—-CHE).

10

VIitl

wherein R is a radical selected from furyl, thienyl, pyridyl, indolyl, biphenyl and ghenyl optior!ally sub.stituted
with one or two substituents independently selected from halo, (01'910) alkyl optionally subst@:ted with from
one to three flucrine atoms, (C4-C1q) alioxy optionally substituted with from one to three fiuorine atoms, car-
boxy, benzytoxycarbonyl and (C4-C) alkoxy-carbonyl; :

.ok
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Clerr])al koxy-Clerr]-Clerr])al kyl), and (h) when_ neither X err], X err] nor
X[err] is a fluorinated al koxy group, at |east s Shaet Replagedbr ] |
Rlerr], Rerr], Rerr], Rerr] and Rerr] is an g i‘l.ﬂ tituted with
a fluorinated al koxy group: or a pharnaceutically |t thereof.
2. A conpound according to claim1l. wh in Ois a group of the formula I
wherein o is two or three and each of R err] and Rerr] is phenyl or
substituted phenyds is Sectbs oM thndeCMOICACL) brancik Sikerl, IC\Oh@yoRalky. &dit® ragfical OUD
of the formul a | |damedi tardefniionsi #A1ydr ogen and Rl err] is pheny or sub- stiued
phenyl . 4. A conpBismgirgeeocdthayt o claim 1l wherein Qis a group of the
formul a |'V wher ei R isiphéng, bigheayl. aaphthviapyridialepnziysiyh thignyt odimgyanq R® sayjpptionally be substituted with

- from one to three substituents independently selected from halg, (C+-Cyg) alkyl optionally substituted with from

one to three tiorine atoms and {C1-Cyo) alkoxy optionally substituted with from one to three fluorine atoms;
Y is (CHy), wherein 1 is an.integer from one to three, or Y is a group of the formula : :

Jo

Z is oxygen, sulfur, amino, (C;-Cs)alkylamino or (CHj), wherein n is zero, one or two;

o is two or three;

p is zero or one;

R* is fury!, thienyl, pyridyl, indlolyl, biphenyl, or phenyl cptionally substituted with one or two subsiituents inde-

pendently selected from halo, (C1-Cqo) alkyl optionally substituted with from one to three fluorine atoms, (C;-

C10) alkoxy optionally substituted with from one to three fluorine atoms, carboxy, (C4-C3) alkoxy-carbonyl and

benzyloxycarbonyl;

R3 is thienyl, biphenyl or phenyl optionally substituted with one or two substituents independently selected from
“halo, {C4-C0) alkyl optionally substituted with from one to three fluorine atoms and (C,-C.) alkoxy optionally

substituted with from one to three fiuorine atoms;

each of the two dashed lines in formula | and the dashed line in formula 1l represent an opiional double bond

that may optionally exist when Q is a group of the formuia 1i;

X is (CHp)q wherein g is an integer from 1 to 6, and wherein any one of the carbon-carbon single bonds in said

{CHy) may optionally be replaced by a carbon-carbon double bond, and wherein any one of the catbpn atoms

of said (CH,), may optionally be substituted with RS, and wherein any one of the carbon atoms of said (CHo)q

may optionally be substituted with R?;

m is an integer from 0 to 8, and any one of the carbon-carbon single bonds of (CHz)m may optionally be

replaced by a carbon-carbon double bond or a carbon-carbon triple bond, and any one of the carbon atoms of

said (CHp)y may optionally be substituted with R'*;

RS is a radical selected from hydrogen, (C4-Cg) Straight or branched alkyl, (C3-C7) cycloalkyl wherein one of

the carbon atoms may optionally be replaced by nitrogen, oxygen or sulfur: aryl selected from biphenyl, phenyl,

indanyl and naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl,

triazolyl, tetrazolyl and quinalyl; phenyl {C,-Cs) alkyl, banzhydryl and benzyl, wherein each of said aryl and het-

eroaryl groups and the phenyl moieties of said benzyl, phenyl (C»-Cg) alkyl and benzhydryl may optionz!ly be

substituted with one or more substituents independently selected from halo, nitro, (C1-Cyo) alkyl optionz  sub-

stituted with from one to three flucrine atoms, (C;-C+g) alkoxy optionally substituted withfromoneto 2 fiu-

orine atoms, amino, hydroxy-(C,-Cg)alkyl, (C,-Cg)alkoxy-(Cy-Cg)alkyl, (C4-Ce)-alkylamino,
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Rlerr] is phenyl or substituted phenyl. 5. A conpound according to claiml1 _
wherein Qis a group of the formula V wherein n is zero or oneT§She&MaiBif; Re laced
Rlerr] and Rlerr] is phenyl or substituted penyl. 6. A conpoud ' I
claiml wherein Q is a group of fornula VI wherein p is one animg&ﬂmmﬂml
Rlerr] and Rl err] are phenyl or subst it ut¥d phenyl. 7. A conpou

to claiml1l wherein Q is a group of the formula VII wherein q is twd, three
or four, mis zero and Rerr] is pheyl or substituted phenyl. 8. A

conmpound according to claim1l wherein Qis a group of the foreula VIII

wherein y is zero, X is zero or_one,

Z 1S ]
- (C,=Cs) alkyl=0=-C-, (C;=C;) alkyl=0=C-
(o] _ O

(C,~Ce) alkyl, (C;=Cy) alkyl-g-o-, (C;=Cs) alkyl-c.":-'
o 0
(C,=Cs) alkyl=0-, (C,~C) alkyl--, (C,~Cs) alkyl-c“:-
o
(C,=C¢)alkyl=-, Ai-(C,~Cs)alkylamino, -CI:INH- (C;~Cs) alkyl, (C,=C) =
o (o] *]
alkyl-t":-NH-(c.-c,)alkyl, -NHCH and -Nné'-(c,-c,) alkyl;

and wherein one of the phenyl moieties of said benzhydryl may optionally be replaced by naphthyl, thienyt, furyl

or pyridyl;

R? is hydrogen, phenyl or (C,-Ce)aliyl;

or R® and R’, together with the carbon to which they are attached, form a saturated carbocyclic ring having

from 3 to 7 carbon atoms wherein one of said carbon atoms may optionally be replaced by oxygen, nitrogen or
© sulfur; .

R¥and R? are each independently selected from hydrogen, hydroxy, halo, amino, oxo (=0), nitrile, hydroxy(C,-

Cgalkyl, (C1-Cg)alkoxy-(C4-Cglalkyl, (C4-Cg)alkylamino, di-(C¢-Cg)alkylamino, (C;-Cgalikoxy,

o] (o]
i ]
(C, -C,) alkyl"o-c- . (C:‘CG) alkyl“o-c- (C, -CQ) alkyl ’
O o}
1t I
(C,-Cs) alkyl-C-O- ) (Cg‘C;) alkyl"c- (cl-CQ) alkyl-o‘ .
o Q
&t n
(Ci=C) alkyl-C-, (C;=C)alkyl-C-(C,~C,)alkyl~,
* and the racicals setforth in the definition of R
R%is
o

1l
NHCR®?,

NHCH,R'2, NHSO,R'2 ar one of the radicals set forth in any of the definitions of R, R® and R,

R'! is oximino (=NOH) or one of the radicals set forth in any of the definitions ot R, R® and R%: and

R'2ig (C,-Cg)alkyl. hydrogen, pheny)(C,-Cs)alicyl or phenyl optionally substituted with (C1-Cg)alkyl;

with the proviso that (a) when m is 0, R*!is absent, (b) neither R®, R?, R% nor R'" can form, together with the
carbon to which it is attached, a ring with R7, () when Q is a group of the formula VIII, R® and R? cannot be
attached to the same carbon atom, (d) when R® and R? are attached to the same carbon atom, then either
each of R® and R® is independently selected from hydrogen, fluoro, (C4-Cg) alkyl, hydraxy- (C,-Cgalicyl and
(C/-Cg)aikoxy-(C4-Cglalkyi, or R® and R?, together with the carbon o which they are attached, form a (C3-Cg)
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three or four, This Bigetdizs BecaRepldepderr| i s phenyl or substituted phenyl 9. A
canpound accor di wherein said conpound is

2- (di phenyl et hyl onent hoxy) phe-

nyl ) met hyl - 1- azabi cyl o octan-3-am ne. 10. A conpound according to
claim1. herein said conpound i S 35 -

(2S, 3S) - N-(2- net h% ch :L{:HIQJ ﬂ%PnQ it Qﬁnpound with the nitrogen-containing ring to which they are

nyl) net hyl - 2- di phe 3dhcdli] Ya né besowdie Bdna oo Q ancddtiisibRiinded bendyl gdapaOUd
according to cl ai raidnit :siiaeﬁdaj (f)wﬁaands oRRD® tharmbis VI and q is 2 and either R® or R® is 5-hydroxy-(Cy-

(2S, 3S) - 2- pheny!| - Tefifiof HC2CMIoGCoplot Hertison yfb’émd 3 Iellhe{ﬁ(q’fl@p)ﬂp!éqf yeliogpe: (@2
A conpound accord ;‘ég%; 'ba ) Pfrﬁ'elf""“%\é'rae? Lo e'ﬂne"“eb ipcf-ydeoxy(C4-Ce) alkyl or 4-(C5-

Ta (o )Flgyf X3 is a fluori ted alkoxygroup. at least one of R, R®,
( 28.3 S) -3 ( 2-ment 1S an armupmg{u% m a fluorinated alkoxy group;
or a pharmaceutically acceptable sait thereof.

2. A compound according 1o claim 1, wherein Q is a group of the formula 11 wherein o is two or three and each of R!
and R'3 is phenyl or substituted phenyl.

3. A compound according to claim 1 wherein Q is a group of the formula lil, R? is hydrogen and RS is pheny! or sub-
stituted phenyl.

4. Acompound according to claim 1 whersin Q is a group of the formula IV wherein | is one or two and each of R*and
RS is phenyl or substituted phenyl.

8. A compound according to ¢laim 1 wherein Q is a group of the formula V wherein n is 2ero or one and each of R
and R® is phenyl or substituted phenyl. .

6. A compound according to claim-1 wherein Q is a group of the formula V! wherein p is one and sach of R* and RS
are phenyi or substituted phenyl.

7. A compound according to claim 1 wherein Q is a group of the formula VIl whereinq is two three or four, m is zero
and R® is phenyl or substituted phenyl.

8. A compound according to claim 1 wherein Q is a group of the formula VIl wherein y is zero, x is zero or one, z is
three or four, m is zero and R® is phenyl or substituted phenyl.

9. A compound according to claim 1, wherein said compound is 2-(d|phenylmethyl)-N-((2-dnfluoromemoxy)phe-
nylymethyi-1-azabicyclof2.2.2]Joctan-3-amine.

10. A compound according to claim 1, vherein said compound is (2S,38)-N-(2-methoxy-S-trifiuoromethoxyphe-
nyl)memyl-z-diphenylmethyl-l-azabicyclo[z.2.2]octane-3-amine.

11. A compound according to claim 1, wherein said compound is (28.3S)-2-phenyl-3-[2-(2,2,2-triflucroethoxy)ben-
zyllaminopiperidine.

12. A compound according to claim 1, wherein said compound is (28.38)-3-(2-methoxy-5-h'iﬂuorome'moiyben-
zyl)Jamino-2-phenylpiperidine.

13. A compound according to claim 1, wherein said compound is (2S,3S)-3-(2-hydroxy-5-rifiuoromethoxyben-
zyl)amino-z-phenylpiperdine

14. A compound according to claim 1, wherein sand compound is. (23.33)-2-phenyl—3-(3-tnﬂuommethoxybenzyl)ammo-
piperidine.

15. A compound according to cfaim 1, wherein said compound is (285.3S)-1-(5,6-dimethoxyhexyi}-3-(2-methoxy-5-trif-
luoromethoxybenzyl)amino-2-phenylpiperidine.

16. A compound according to claim 1, wherein said compound is (2S,38)-2-phenyl-3-(2-trifluoromethoxybenzyl)amino-
piperidine.

17. A compound according to claim 1, wherein said compound is (28,35)-3- [S-chloro-z-(z 2 2-trifluoroethoxy)ben-
zyljamino-2-phenylipiperdine.

18. A compound according to claim 1, wherein said compound is (28.35)-3-(5--butyl-2-rifluoromethoxybenzyl)amino-
2-phenyipiperidine.
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zyl ) am no- 2- phenyl i peri di ne. ' [err] 7Tids SheetTRMLH!
according to caim1, wherein said conpound is
(2S,39)-3-(2-hydroxy-5-trifluoromethoxyben- zyl)am no-2- phenyl Im HIIH l I'l
14. A conpound &ccording to claim1, wherein said conmpound .

i's, (2S,35)-2-phenyl -3-(trifluoromet hoxybéﬁzy) pi peridine. 15. A conpound
accordl ng to claiml, wherein said conpound is (2S,

3S) - 1- (5, 64§ ABRhREUEEAN] 1 aath 2%&%&":@»&5& -23(5 -tert-butyl-2-methoxybenzyl)amino-2-(3-trifluor-

| uor onet hoXy hgREdkiphédiiibibddding: phenypl peridine. 16. A conpound according to
claim1, wherein said conmpound is

(2S, 3S) - 2- ZherdompburidAecbtting tb mtwh@embeméu)mm«wmpoxy-s trifluoromethoxybenzyl)amino-2-
phenyl)piperidine.

21. A compound according to claim 1, wherein said compound is 3- (2-diﬂuoromethouy-5 h’ﬂluoromethoxybsn-
: zyljamino-2-phenyipiperdine.

» 22, Acompound according to claim 1, wherein X' is S-irifluoromethoxy, X2 is hydrogen and )@ is 2-methoxy.
23. A compound according to claim 1 wherein X! is 2-trifluoromethoxy and each of X2 and X® is hydragen.
24. A compound according to claim 1, wherein X! is 2-(2,2,2-triflucroethoxy) and each of X2 and X3 is hydrogen.

25. A compound according to claim 1 wherein Q is a group of the formula

\\\‘337\

/)
/I/”R 6
H

wherein X! ig 2-trifluoromethoxy, 2-methoxy or 2+(2,2.2-triflucroethoxy), X2 is S-halo, 5+(C4-Cg) aliyl, or 5-(C4-Cg) -
alkoxy optionally substituted with from one to three fiuorine atoms, and R® is substituted or unsubstituted phenyl.

26. A compound according to claim 1 whereiﬁ Qs a group of the formula

\\\\Zﬁ.
/7 1

RY3

wherein R' and R' are each independently selected from unsubstituted or substituted phenyl, X' is 2-trifiuor-
omethaxy, 2-methoxy or 2-(2,2,2-triflucroethaxy), and X2 is S-halo, 5-(C;-Cg)alkyl or 5-(C4-Cg) alkoxy optionaily
substituted with from one to three fluorine atoms.
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pi peridine. 17. A conpound accor di ng to claimT: wherernsaid compound is

(2S.3S)-3-[5-choloro-2-(2,2,2-trifl uoroethoxy)ben-
zyl ] am no- 2- Phenyl pi perdi ne. 18. A conpound ac?ﬂssfejtﬂ peci acedl, wherein
said compound is (2S,3S)-3-(5-t- butyl -'2-trif|-uo;1 Im Huﬁ ) am no

2- phenyl pi peri di ne. 37 :

27. A compound according to claim 1 having the formula

xl
N
o
(CHa>, - x8
iy,
\ N ””’//,Rs

H

wherein n is an integer from 2 to 4, X' is hydrogen or (C,-Calkyl, X2 is OCF; or OCHF,, and R® is phenyl option-
ally substituted with a substituent selected from (Cy-C,)alkyl, {C1-Cg)alkoxy, fluorine and chlorine.

28. A compound according to claim 1 having the formula

y1
H
N
o
(CHp), 2
\ N~ e

wherein n is an integer from 2 to 4, X' is OCF3 or OCHF,, X2 is (C,-Cq)alkoxy, and R® is phenyl optionally substi-
tuted with a substituent selected from (C,-Cq)alky!, {C1-C4)alikoxy. flucrine and chilorine.
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-
- 37- 19. A conpound accord| ng to claim1, wherein said conpound is

3(-5-tert- but a:yd)amn02(3tr|fluor- '
onet hoxyphenyl) A conpound according to claim1, wherein
sai d conpound if oxy 5-trifluoroment hoxybenzyl)am no- 2

phenyl ) pi pri dine. 21. A corrpound accordi 88 to claim 1, wherein said
conpound is 3-(2-trifluoronethoxy-5- trlfluoronethoxyben-

zyl ) am no- 28pFremeelngiagserdigitgiaim aving ke oomjaound according to claim 1, wherein
X[err] 5-trifluoromethoxy X[err] is 5-trifluoronethoxy, X[ err] is hydrogen
and Xerr] is 2-nethoxy. i

_ X
| H
o

wherain X' is (C4-C4)aliyl or hydrogen, X2 is OCF; or OCHF;, and one or both of the phenyl moieties of the ben-
::;drl‘:l group may be optionally substituted with a substituent selected from (C,-C,)alkyl, (C,- C4)alkoxy, fluorine
chiorine.

30. A compound according to claim 1 having the formula

\
\\\\\ ~ :,:

Xa
”l,,”

wherein X' is OCF; or OCHF3, X2is (C4 -Cyg)alkoxy, and one or both of the phenyl moieties of the benzhydryl group
may be optionally substituted with a substituent selected from (C, -Cdalkyl (C4-Cylalkoxy, fluorine and chiorine.

31, 3 g:::pound according to claim 1, wherein X' is a 2-(C4-Cy)alkoxy group, X? is hydrogen and X3 is a 5-OCF; or 5-
2 group.

32, é ?:’nkwy'pound according to claim 1, wherein X' is a 2-OCF; or 2-OCHF; group, X2 is hydrogen and X? is (Cy-
4 .
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1, wherein X[err] rlfluororthoxy) and each of Xerr] and
Xerr] is hydroge d according to claim1l wherein Qis a group
of the formula H V\,hereln Xerr] is 2- trisfd uor onet hoxy, 2-nethoxy or

gl E;t th/ Ors('s gﬁ;‘éﬁﬁ? ﬁ:&kkﬁ 0 43 Eg&ﬁ%@ )a%[n;:ibz‘ '%n;ﬂﬁ A3y & erﬁ.'as( Qfli&[fr@& bien g

three fluorie faRywo Apteke nsesy&o]genl@uﬁub&smtse&o@bmmumbrtvut ed phenyl . 2.
conpound according to claim1 wherein Ois a group of the formula wherein
Rl err] and .Rsex prprmaceaice sarositionchopreisighcrbingoursiof theibrada f)ooaphamesekrically st dheredd s
ssubstitut ed plirseginany Riecf the preceslingclaimsiand § hgrmaceutically acceptable carrier.

35. The use of a compound of the fomula {I} or of a pharmaceutically acceptable sait thereof as claimed in any one of
claims 1 to 33 for the manufaciure of a medicament for treating or preventing a condition seiected from the group
consisting of inflammatory diseases, anxiety, colitis, depression or dysthymic disorders, psychosis, pain, gastro-
esophageal reflux diseases, allergies, chronic obstructive airways disease, hypersensitivity disorders, vasospastic
diseases, fibrosing and collagen diseases, reflex sympathetic dystrophy, addiction disorders, stress related somatic
disorders, peripheral neuropathy, neuraigia, neurcpathological disorders and disorders related to immune
enhancement or suppression and rheumatic diseases in a mammal.

23. A corrpound accord| 1 wherein X err] is 2-trifluoronmethoxy
and each o X[err] Iﬂ ydrogen. 24. A conpound according to claim

36. The use of a compound of the fomula (I) or of a pharmaceutically acceptable salt thereof as claimed in any one of
claims 1 to 33 for the manutacture of a medicament for antagonizing the effects of substance P in a mammal.

37. The use of a compound of the fomula (I) or of a pharmaceutically acceptable salt thereof as claimed in any one of
claims 1 to 33 tor the manufacture of a medicament for treating or preventing a condition in a mammal, the treat-
ment or prevention of which is effected or facilitated by a decreass in substance P mediated neurotransmission.

38. A compound of the formula (I) or pharmaceuhcaﬂy acceptable salt thereof as claimed in any one of claims 1to 33
for use as a medicament.

Sy

39. A radioacﬁve isotope of a compound according to claim 1.

40. A radioactive isotope as claimed in claim 39, wherein said radioactive isotope is a tritium or '4C-isotope of said
compound. )

41. A compound of the formula

RN B

OR1S OCF;; - OCHF

wherein R' trifluoromethoxy or dlﬂuoromethoxy. R ig (C1-Ca)alieyl, R'€ is difluoromethoxy or (C,-Cg)alkyl and
R is triflucromethoxy, diflucromethoxy, (C,-Caalkyl or (C;-Cq)alicoxy.

42. Aprocass for preparing a compound of the formula (I) as defined in claim 1, or a pharmaceutically acceptable sait
thereof, comprising reacting a compound of the formula Q-NH,, wherein Q is defined as above, with a compound
: of the formula
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amet hoxy, 2-mehthoxy or 2-(2,2,2,-trifluoroethoxy), and X[ err] is 5-halo,

S(derr])alkyl or 5-(Cerr]- C[err]) al koxy optlonall‘y—subst—t—t—u{—ed—w—t—h—from
one to three fluorine atons. - 38 - 27. A conpoundTg.cgh gin tQ clalml
el

having the fornua [err] as Been Re
4° [T

xl

wherein X', X2 and X3 are defined as above, in the presence of a reducing agent.

43. A process according to claim 42, wherein said compourd of the formﬁla Q-NHj is obtained by subjecting a com-
pound of the formula :

wherein Q is defined as in claim 1, 1o hydrolytic removal of the methoxybenzy! group.

44. A process for preparing a compound of the formula

H x?
N\/Qi :
Q/ X
o x1

wherein Q is a group of the formula VIII, as defined in claim 1, and wherein X', X2 and X3 are defined as in claim
1 and m is zero, comprising reacting a compound of the formula

RO (CHp), x3
R® / (CHZ), w2
N
(CHp) w1
<N/ R6
| R7

CBz
XV

wherein X', X2, X3, B, R7, RE, R, x, y and z are defined as in claim 1, with ammonium formate in the presence of
pailadium on charcoal.
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[err] wherein nis an rnteger from2 to 4, X err] is hydrogen or (C

[_err]-C[er.r]p),-ggﬁggtIHas g %ﬁﬁclfﬁ OCF[err] or OCHF[err]. and R err] is pheyl
i

option- ally _ a substituent selected from
(C[err]-C[erle ﬂﬂ“‘”
conmpound acc 1 having t h&Lf or nul a [err] wherein n is an

],-C[err])alkgxy, tfluorine and chlorine. 28 A
integer from2 to 4, Xerr] is OCF[err] ~or OCHF[err]. Xerr] iS
(d err] - erg |a)odkdon bl bt sleTorRENY! oOptionaslly substi- tuted with
a substituer41t ﬁectéﬁpﬁ‘%ﬁ%m(Cferr‘]e-(r:[err])al kyl. (Cerr]- Cerr])al koxy.
fluorine and chl ori ne. _ %3 :

N.
a—" H

wherein Q is a group of the formula V1l or VIII, as defined in claim 1, and mis an integer other than zero, comprising
reacting the corresponding compound wherein m is equal to zero with a compound of the formuia

Rzo
_ _
RY-(CH,) =L’
wherein L is halo, mesylate or tosylate, R'®, R'! and m are defined as in claim 1, and one of the carbon-carbon

single bonds of said (CH2),, may optionally be replaced by a carbon-carbon double bond, and wherein one of the
carbons of said (CHz), may optionally be substituted with R*1. '

46. A process for preparing a compound of the farmula'
. .
a—"H X2
¥ 1

wherein Q is a group of the formula VI, as defined in claim 1, and wherein X", X2, and X® are defined as in claim
1. comprising reacting a compound of the formula

. ’ xs
H 2
e T
EJ’\ —RS X |

/
N R

X1V

wherein X', X2, X3, R, R7 and q are defined as in claim 1, with a reducing agent.
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-39- 29. A conpound according to claim1l having the fornula [err] wherein
X[err] is (Jerr]-Cerr])al kyl- or hydrogen, Xerr] is OCF[err] or OCHF[err]
and one or both of th phenyl ((ferr]-Clerr]noieties of theben—zhyol+w

(CJerr]-derr])alky, (Jerr]-Cerr]alkoXy, florie and chlo cct Has Been Repla

T

group may be optionally "subtituted with_a subtituent selegt ﬁfrom

47. A process for preparing a compound of the formuia

N,
a—" R\~

whersin Q, X!, X and X3 are defined as in claim 1, comprising reacting a compound of the formula Q-NH,, wherein
Q is defined as in claim 1, with a compound of the formula

x3

wherein L is a leaving group.
48. A process for preparing a compound of the formuia |, as defined in claim 1, wherein Q is a group of the formula 1l

and there exists a double bond between Q and the adjacent nitrogen, comprising reacting a compound of the for-
mula Q=0, wherein Q is defined as above, with the appropriate benzylamine of the formula

HaN

wherein X!, X2 and X® are defined as in claim 1.
49, A compound according to claim 1, wherein said compound is a substance P receptor antagonist.
Claims for the following Contracting State : ES

1. A process for preparing a compound having the formula

wherein

X' is hydrogen, (C1-C1q) alkoxy optionally substituted with from one to three fluorine atoms or (C,-C,o) alkyl
optionally substituted with from one to three fluorine atoms;

X2 and X3 are independently selected from halo, hydrogen, nitro, (C1-C1o) aliyl optionally substituted with from
one to thres fluorine atoms, (C4-C1q) alkoxy optionally substitutec with from one to three fluorine atoms, trif-
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30. A conpound according to claim1l having .the

Xerr] is OCF[err] or OCHF[err]. Xferr] is (C[err] rr al ko and one or
both of te phenyl noieties of the benzholy group

subtituted with a substituent selected fyom
(derr]-derr])alkyl.(Cerr]-Cerr)al koxy4,3fluor|ne

conpound according to claim1l. wherein Xerr] is a 2(C[err] C[err])al koxy
group, Xerr] is Ryehegdbrcfshentl §tdolaming @ 5- OCF[err] or 5- OCHF[err] group.
32. A conpound according to claim1, wherein Xerr] is a 2-OCF[err] or
2-OCHF[err] group, Xerr] is hydrogen and Xerr] is ((err]- q(@,”&,f’" kyl .

o]
. ' It
alkylamino, di-(C,~C) alkylamino, -C-NH- (C=Cs) alkyl,
0
I '
(C,-CE)all-:yl-C-NH-(c,-cs)alkyl, hydroxy (C,~C,)alkyl, (C,-
_O o]

. ' i N
C.}alkoxy(C,-C,)alkyl, =NHCH and -NHC-(C,~C,)alkyl;

_

(T
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-40- 33. A conpound according to claim1, wherein eacn of Rierr] Rerr],

Rlerr], Rerr] and Rlerr], if prsent, is selected fromphenyl—optionatty

substtuted with (Cferr]-Clerr]) alkyl, ((err]-Cerr]. ..seyhk % ,Bfl 0 #ge,
T
llof t he

chlorine or trifluoronethoxy, each of Rerr] Rerr],
Rlerr], if present, is hyrogen, and mze#® if Ois a g
VII or VIIlI. 34. A pharnaceutical conposition conprisi
formula (1) or a pharnaceutically salt thereof as

Q is a group of the formula

orR 28}

9 8

CCHp),
(CHp),
(CHp), RS

| w7
pil —_Q:He).
10
VIl

wherein R is a radical selected from furyl, thienyl, pyridy!, indolyl, biphenyl and phenyi optional lly substituted
. with one or two substituents independently selected from halo, (C4-C1g) alkyl optionally substituted with from

[ This is the replacement sheet
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clainmed in any one of the preceding clains and a phar nacuﬁ-cﬁ—l—y-accept—abl-e
carrier. 35 The use of a conmpound of the fornula (1) or

pharmaceutical ly aceptable salt thereof as claimed in an cegl
to 33 for the nmanufacture of a nedicanent for testing or l
condition selected fromthe group consist4hg of inflammt

anxiety, colitis,depression or dysthymc disorders, psychosi s pain,

gastro- esophageal refl ux disases, allergies, cIroric obstructive ai rways
di sease, hyper sensiné fothree fluodhie Soml (S-S Malks® siicnglly Substitiies withdrars one foi tipeedigarimecrtoms) clar-

col I agen di seases, 2WerIEx aeliGtGiekayebeybohy, addi ction di sorder, stres
rel ated somatic di %O'F &%‘e‘“ @r( edaiifr (sl $ignched pleyt. 3s1§7) gycioalkyl, and the racicals
neur opat hol ogi cal en _ di sorders related to i nmune enhancenent or

suppr essi on and rh,g . |p ﬁ%’?m}d}' oAU Rienyi o furyl, and RS may optionally be substituted with
from one to three substnuents independently selected from halo, (C;-C1q) alkyl optionally substituted with from
one ta thrae flucrine atoms and (C,-Cyg) atkoxy optionally substituted with from one to three fiuorine atoms;
Y is (CH,), wherein 1 is an integer from one to three, or Y is a group of the formula

()

Z is oxygen, suifur, amino, (C,-C;)alkylammo or (CHQ),, wherein n is zero, one or two;

0 is two or three;

p is zero or one;

R*is furyl, thienyl, pyridyl, indolyl, biphenyl, or phenyi optionally substituted with one or two Substituents inde-
pendently selected from halo, (C1-C,q) alky! optionally substituted with from one to three fluorine atoms, (C,-
C10) alkaxy opticnally substituted with from one to three fluorine atoms, carboxy, (C;-C3) alkoxy-carbonyl and
benzyloxycarbonyl;

R¥is thienyl, biphenyl or phenyl optionally substituted with one or two substituents independently selected from
halo, (C;-C-o) alkyl optionally substituted with from one to three fluarine atoms and (C,-C1¢) alikoxy optionally
substituted with from one to three fluorine atoms;

each of the two dashed lines in formula [ and the dashed line in formula Ul represent an optional double band
that may optionally exist when Q is a group of the formula Ii;

Xis (CHp), wherein q is an integer from 1 to 6, and wherein any one of the carbon-carbon singie bonds in said
(CHp)q may optionally be repiaced by a carbon-carbon double bond, and wherein any one of the carbon atoms
of said (CH,), may optionally be substituted with R®, and wherein any one of the carbon atoms of said (CHa)q
may optionally be substituted with R®;

m is an integer from 0 to 8, and any one of the carbon-carbon single bonds of (CHa), may optionally be
replaced by a carbon-carbon double bond or a carbon-carbon triple bond, and any one of the carbon atoms of
said (CH,),,, may optionally be substituted with R'*;

R® is a radical selected from hydrogen, (C4-Cg) straight or branched alkyl, (C3-C;) cycloalkyt wherein one of
the carbon atorns may optionally be replaced by nitrogen, oxygen or sulfur; aryl selected from biphenyl, phenyl,
indanyl and naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, iscthiazolyl, oxazolyt, isoxazolyl,
triazolyl, tetrazolyl and quinolyl; phenyl (C2-Cs) alkyl. benzhydryl and benzyl, wherein each of said aryl and het-
eroaryt groups and the phenyl moieties of said benzyl, phenyl (C,-C) alkyl and benzhydryl may optionally be
substituted with one or more substituents independently selected from halo, nitro, (C1-C,) alkyt optionally sub-
stituted with from one to three fluorine atoms, (C1-Cq) alkoxy optionally substituted with from one to three flu-
orine atoms, amino, hydroxy-(C;-Cgalkyl, {(C1-Cg)alkoxy-{C,-Cg)alkyl, {C1-Cg)-alkylamino,
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36 The use of a-conpound of the formula (I) or of a phar maceutiéally
acceptable salt thereof as claimin any one of clains 1 to 33 for the

manuf act ur e ofhissh ; lafedr ant agoni zing the effects of substance P in
a mammal . 37. ° onpound of the fornmula (1)- or of a
phar macauti cal salt thereoff®s clained in any on of clains I

to 33 for the manufacture of a nedicanent for treating or prventing a
condition in a mammal, the treat- nent or prevention of which is effected
or facilitared by a decrease in substance P nedi ated neurotr&smn ssion. 38

A conmpound of the fornmula (1) qr r eut ifcal | ¥y accent.ahl e 4alt thereof
as clained in any one f clai m?f"{gg’aggg’ﬁé% gse ég‘ g"r@%}k@%n 39.. A
radi oactive isotope of a conpound acgording to claimgl.

o} o]
-(C=C¢)alkyl-0-, ( C1=Ce) alkyl—tuz-, (C;=Cs) alkyl-g:-
(C;-Cs)alkyl-, di-~(C;-Cs)alkylamino, -thH- (C=Cs)alkyl, (C;~Cs) =
0 : o o '

' n no ]
alkyl-C-NH-(C;~Cs)alkyl, -NHCH and =-NHC-(C;-Cs) 2alkyl;

and wherein one of the phenyl moieties of said benzhydryl may optionally be replaced by naphthy, thienyl, furyl
or pyridyl; ] .
. R’ is hydrogen, phenyl or (C,-Cg)alkyl; .
. or R® and R?, together with the carbon to which they are attached, form a saturated carbocyclic ring having
from 3 to 7 carbon atomns wherein one of said carbon atoms may optionally be replaced by oxygen, nitrogen or
sulfur;

R8 and R? are each independentiy selected from hydrogen, hydroxy, halo, amino, oxo (=0), nitrite, hydroxy-(C-
Cg)alkyl, {C;-Cg) alkoxy-{C1-Cg)alkyl, (C1-Cs)alicylamino, di-{C4-Cg)aliylamino, (C4-Cglalkoxy,

) )
(€,=Cq) alkyl-0-C-, (C,=C) alkyl-0-C=(C,=Cq) alkyl,
o )
(C=Cq) alkyl-C=0-, (C,=Ce) alkyl=C (C,=Cs) alkyl-0-,
) )

1 i
(C,-Cs)alkyl-C~, (C;~C¢)alkyl-C-(C,~Cs)alkyl-,

' ar:g the radicals set forth in the definition of R;
RYis . :

)
/]
NHCR"®,

NHCH,R'2, NHSO,R2 or one of the radicals set forth in any of the definitions of R®, R® and R®;

R'! is oximino (sNOH) or one of the radicals set forth in any of the definitions of R®, R® and R®;

R'2 i (C4-Cg)alkyl, hydrogen, phenyl (C,-Cg)alkyl or pheny! optionally substituted with (C4-Cg)alicyl; and

with the provisa that (a) when m is 0, R'! is absent, (b) neither R®, R, R'? nor R'! can form, together with the
carbon to which it is attached, a ring with R7, (c) when Q is a group of the formula Vill, R® and R® cannct be
attached to the same carbon atom, (d) when R® and R® are attached to the same carbon atom, then either
each of R® and R? is independently selected from hydrogen, fluoro, (C4-Cg) aliyl, hydroxy-(C4-Cg)alkyl or (C4-
Cs)alioxy~(C1-Cg)alkyl, or R® and R?, together with the carbon to which they are attached, form a (C5-Cg) sat-
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40 A radi oactive | stope as clained in claim 39, V\/nereln sald r adi oactlye
i sotope is a tritumor [err]Cisotope of said conpoud. 4H

tthe forrmula [err] wherein Rl err] trifluoronmethoxy- or dlflﬂlll

Rlerr] is ((err]-derr])alkyl, Rlerr] 4adlfluouromathox
(derr]-Cerr])al kyl and R[err] Is trifl®foronmethoxy, difluromethoxy,
(CJerr]-C[err])alky or ([err]-Clerr])al koxy. 42. A process for preparing a
conmpound of the f oatepdagocydic) ring Shatfaring a enito pqrmmhdaw't*nt@ nitrogen- epmp'hmrm@emdh the dry
accept abl e salt tﬁ@@‘ébﬁe)'hed‘ R of p{mylg | qapnptiefd ﬂ‘dﬁ‘Fs Siteq Repzphgioyp to

it s (f vu n N or Rslss-hydroxy «(C
_O NH[ err]- wher ei s)a Ifor -(Cq- (C,&me eraq é [ méﬁz, -Cg)alkyl or hydragen; (;)

- - when Q is a group of the formula Vil and q is 2, then neither Rs nor R? is 4-hydroxy-(C+-Cg)aliyl or 4-(C,-
Cgalkoxy-(C4-Cg)alkyl, and (h) when neither X', X2 nor X3 is a fluorinated alkoxy group, at least one of R', R,
R%, R®, R%. R” and R™ is an aryl group substituted with a fluorinated alkoxy group; or a pharmaceutically

acceptabie salt thereof;
comprising reacting a compound of the formuia Q-NHZ whaerein Q is defined as above, with a compound of the
formula
X 3
H
X2 XII
% 1

0
wherein X', X2 and X® are defined as above, in the presence of a reducing agent.

2. A process according to claim 1, wherein said compound of the formula Q-NH; is obtained by subjecting a com-
pound of the formula

------ N
Q=" H

wherein Q is defined as in claim 1, to hydrolytic removal of the methoxybenzyl group.

3. A process for preparing a compound of the formula

H x?
Q/N\/@-xa
. "

wherein Q is a group of the formula VIl as defined in claim 1, and wherein X', X2 and X® are defined as in claim
1 and m is 2ero, comprising reacting a compound of the formula

This is the replacement sheet
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of the fornua [err] V\,herein'X[err], X[err] and X/ err] are defined as
above, in the presence of a reducing agent, 43. A process according to
claim 42, wherein said conpound of the formula O NHerr] This skRf s BESH RMaced

sub ecti g a com pound of the formia g (LETRET
R, (CHa), ¥
. N
(CHy) H !
Yy [
| R? |
CBz
XV1

wherein X', X2. X3, RE, R7, R®, RY, x, y and z are defined as in claim 1, with ammonium formate in the presence of
palladium on charcoal.

4, A process for preparing a compound of the formula
N 2
a— H X

wherein Q is a group of the formula Vil or VI, as defined inclaim 1, and mis an integer other than zero, comprising
reacting the corresponding compound wherein m is equal to zero with a compound of the formula

Rlo
R'"-(CH,;) o~-L'
wherein L' is halo, mesylate or tosylate, R0, R'" and m are defined as in claim 1, and one of the carbon-carbon

single bonds of said (CH,), may optionally be replaced by a carbon-carbon double bond, and wherein one of the
carbons of said (CHp),, may optionally be substituted with R?*.

5. A process for preparing a compound of the formula

N

wherein Q is a group of the formula VI, as defined in claim 1, and wherein X', X2, and X3 are defined as in claim
1, comprising reacting a compound of the formula

This is the replacement sheet
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[err] wherein Ois defined as in claim1, to hydrol yti.c removal of the

met hoxybenzyl group. 44. A process for preparing a conpound-of—the formila
[err] wherein Ois a group of the formula VIIIl, as defined in claiml and
wherein X err],- X[err] and X[err] are defined as in claim

conprising reacting a conpound of the foﬂﬁula [err] V\,herel n X

Xerr]. Rerr]. Rerr], Rerr]. Rerr] x.7y and z are defined

1. with ammonium formate in the presence of

x3
) H 2
<cua>q:—\—- X
' 1
| __pé X
N/ R
H R’
X1V

wherein X', X2, X3, R®, R7 and q are defined as in claim 1, with a reducing agent.

6. A process for preparing a compound of the formula

Ne.
a—"H

wherein Q, X', X2 and X are defined as in claim 1, comprising reacting a compound of the formula Q-NH,, wherein
Q is defined as in claim 1, with a compound of the formula

x3

wherein L is a leaving group.
7. Aprocess for prepéﬁng a compound of the formuia |, as defined in claim 1, wherein Q is a group of the formula Il

and there exists a double bond between Q and the adjacent nitrogen, comprising reacting a compound of the for-
muia Q=0, wherein Q is defined as above, with the appropriate benzylamine of the formula

HaN

wherein X!, X2 and X® are defined as in claim 1.

8. ' A process according to any one of claims 1,2,5 and 6, characterised in that (25,3S)-2-phenyl-3-(2-methoxy-5-trif-
lucromethoxybenzyl)amino-2-phenyipiperdine in prepared.
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pal | adi um on charcoal . - 42 - ' REPLACEVENT SHEET 45
A _process for Preparing a conpound of the forrmula [err] wherein Ois a

group of the formula VIl or VIII, as difined in daiml, anrd—mis—-an_intger

ot her than zero, conprising This Sheet L
01s Sheet Has Been

—— 1T

1. A process for preparing a compound having the formula

wherein
X" is hydrogen, {Cy-Co) alkoxy optionally substituted with from one to three flucrine atoms or (C1-C1o) alkyl
optionally substituted with from one to three fluorine atoms;
X2 and X are independently selected from halo, hydrogen, nitro, (C1-Cyq) alkyl optionally substituted with from
one to three fluorine atoms, {C,-Cg) alkoxy optionally substituted with from one to three flucrine atoms, trif-
luoromethyl, hydroxy, phenyl, cyario, amino,
(C1=Ce) -
(o]
' 1
alkylamino, di-(C,-Cg)alkylamino, =-C-NH-(C,-Cs}alkyl,
(]
(C,-C¢) a1Kyl=C-NH-(C,~Cs) alkyl, hydroxy(C,-C/alkyl, (C,-
o] o]

: I ! -
C.)alkoxy(C,~C,)alkyl, -NHCH and -NHC-(C,~C¢)alkyl;

and
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reacting the correspondi ng conpound wherein mis equal to zero with a
conpound of the formula [err] wherein L is halo, nesylate or tosylate,

Rlerr], Rerr] and mare defined as in claim1l, and one of _
-carbon-carbon single bonds of said (CHerr])[err] may optioﬁ bect bias Been Replaced
repl aced by a carbon-carbon doubl e bond®land wherein one of q ﬂ& (ﬂ’HI ,
said (CH err]) [ gtsalrotiRVnddhddnal |y be substituted with Rierr]? |

process for preparing a conmpound of the forrmula [err] wherein Ois a group
of the forma VII, as defined in claiml1, and wherein Xerr], Xerr], and
Xerr] are defined as in glaim,

R2

RIS

Y R* -3

RS

vl

R?
(CHZ)X

(CH ).
é
(CHZ),\ . R

Y
RIL————CH

X

Vil

wherein R’ is a radical selected from furyl, thienyl pyridyl, indolyl, bi j i

' : | _ \ . pyridyl, , biphenyl and phenyl optionally substituted
with orie or two spbstnuems independently selected from halo, (C, -C110) alkyl optionally substituted with from
ona to three fluorine atoms, (C4-Co) alkoxy optionally substituted with from one to three fluorine atoms, car-
boxy, benzyloxycarbony! and (C,-C3) alkoxy-carbonyt; :
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1. conprising reactlng a corrpound of the formula [err] wher ei n X[err]

Xerr], Xerr], eed g are defined as in claiml1, V\Atha
rreduci ng agent , , process for prepari ng a conpound of the
formul a

R'3 is selected from (C3-C,) branched alkyl, (Cs-Cg) branched alkenyl, (C5-C;) cycloalkyl. and the radicals

named in the definition of R*;

R? is hydrogen or (C4-Cg) alky!;

R? is phenyl, biphenyl, naphthyl, pyridyl, benzhydryl, thienyl or furyl, and R® may optionally be substituted with
- - from one to three substituents independently selacted from halo, (C,-C+o) alkyl optionally substituted with from

one to three fluorine atoms and (C4-Cg) alkoxy optionally substituted with from one to three flucrine atoms;

Y is (CHj), wherein | is an integer from one to three, or Y is a group of the formula

J)

Zis oxygen, sulfur, amino, (C;-Ca)alkylamino or (CH,), wherein n is 2erc, one or two;
ois two or three; .
pis zero or one;
R4 is furyl, thienyl, pyridyl, indolyl, biphenyl, or phenyl optionally substituted with one or two substituents inde-
pendently selected from halo, (C1-C4o) alkyl optionally substituted with from one to three fluorine atoms, (C,-
Cy0) alkoxy cptionally substituted with from one to three fluarine atoms, carboxy, (C, -Ca) alkoxy-arbonyl and
benzyloxycarbonyl;
RS is thienyl, biphenyl or phenyl optionally substituted with one or two substituents independently selected from
halo, (C4-C¢) alkyl aptionaily substituted with from one to three fluorine atoms and (C+-C,) alioxy optionally
substituted with from one to three fluorine atoms;
each of the two dashed lines in formula | and the dashed line in formuta !l represent an optional double bond

" that may optionally exist when Q is a group of the formula Ii;
Xis (CHyp), wherein q is an integer from 1 to 6, and wherein any one of the carbon-carbon single bonds in said
(CHp)q may optionally be replaced by a carbon-carbon double bond, and wherein any one of the carbon atoms
of saxd (CHg)q may optionally be subsmuted with RE, and wherein any one of the carbon atoms of said (CHalg
may optionally be substituted with R%;
m is an integer from O to 8, and any one of the carbon-carbon single bonds of (CHy),, may optionally be
replaced by a carbon-carbon double bond or a carbon-carbon triple bond, and any one of the carbon atoms of
said (CH,),, may optionally be substituted with R*';
R® is a radical selected from hydrogen, (C;-Cg) stranght or branched alkyl, (C3-C;) cycloalkyl wherein one of
the carbon atoms may optionally be replaced by nitrogen, oxygen or sulfur; aryl selected from biphenyl, phenyl,
indanyl and naphthyl; heteroaryl selected from thienyl, furyl, pyridyi, thiazolyl, isothiazolyl, cxazolyl, isoxazolyl,
triazolyl, tetrazolyl and quinolyl; phenyl (C,-Cg) alkyl, benzhydryl and benzyl, wherein each of said aryl and het-
eroary! groups and the phenyl moieties of said benzyi, phenyl (C»-Cs) alky! and benzhydryl may optionally be
substituted with one or more substituents independently selected from halo, nitro, (C4-C,¢) alkyl optionally sub-
stituted with from one to threa fluorine atoms, (C4-C4q) alkoxy optionally substituted with from one to three fiu-
orine atoms, amino. hydroxy-(C+-Cg)alkyl, (C4-Cg)alioxy-(C4-Cglalkyl, (C1-Cg)-alkytamino,
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[err] [err] wherin L is a leaving group 48. A process for preparing a
compound of the fornula |, as defined in claim1l, wher eiThisSheetdHagBed|Replhced
formula Il and there exists a double a bond between O an

OO, wherein O-is defined as above, with the appropriate

the formula [err] wherein X[err], X err] %hd X err] are defined as Inhc
1, _ :

f
i m
o ' o

i ’ ] . L]
S o o

. ] ]

(C,~Csyalkyl, (C,-C¢)alkyl-C-0-, (C,-Cslalkyl-C-

o o

] ]
(C;=Cq) alkyl=-0-, (C;=Cg)alkyl=-C~, (C;=C¢)alkyl-C-

0
. - ’ n . -
o) o] (o]

] [} U
alxyl-c-N'd-(cl-C.)alkyl, -NHCH and <NHC-(C,-Cs) alkyl;

- and wherein one of the phenyl maieties of said benzhydryl may optionally be replaced by naphthyl, thienyl, turyl
or pyricyl:
R’ is hydrogen, phenyl or (Cy-Cg)alkyl;
or R® and R’, together with the carbon to which they are attached, form a saturated carbocyclic ring having
from 3 o 7 carbon atoms wherein one of said carbon atoms may optionally be replaced by oxygen, nitrogen or
sulfur;
R8 and R? are each independently selected from hydrogen, hydroxy, halo, amino, oxo (=O), nitrile, hydroxy~(C,-

_Cg)alkyl, (C4-Cg)alkoxy-(C-Cglalityl, (C1-Cglatkylamino, di-(C4-Cg)alkylamino, (C,-Cg)alkoxy,

o] (o]
t ' tl
(C;-C4) 2lkyl=-0-C-, (C;=C4)alkyl-0-C-(C;~C4)alkyl,
o] ' o
I 1
(C;—-C4)alkyl=-C=0~, (Ci=Cs)alkyl-C-(C;~C¢)alkyl=0-,
0 0
i - 1
(C;=Cq) alkyl=-C-, (C;=C¢)alkyl-C-(C,-Cs)alkyl-,

and the radicals set forth in the definition of RS
R

(o}
It
NHCR!?,

NHCH,R™2, NHSO,R2 or one of the radicals set forth in any of the definitions of R®, R® and R%;

R is oximino (=NOH) or one of the radicals set forth in any of the definitions of R®, R® and R%;

R'2 i (C4-Cg)alkyl, hydrogen, phenyl (C4-Cg)alkyl or phenyi optionally substituted with (C4-Cg)aliyl; and

with the proviso that (a) when m is 0, R'! is absent, (b) neither R®, R%, R'® nor R'' can form, together with the
carbon to which it is attached, a ring with R7, (c) when Q is a group of the formula VIl R® and R? cannot be
attached to the same carbon atom, (d) when RS and R? are attached to the same carbon atom, then either
each of R® and R? is independently selected from hydrogen, flucro, (C4-Cg) alityl, hydroxy-{C,-Cg)alkyl or (C4+
Cg)alkoxy-{C4-Cg)alicyl, or R® and R?, tagether with the carbon to which they are attached, form a (C3-Cs) sat-
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49. A conpound for accordin et oce({fl aim1, wherein said conpound is a

substance P recdp Iﬁie

urated carbocyelic ring that forms a spiro compound with the nitrogen-containing ring to which they are

attached, (e) the nitrogen of fortfiula | can not be double bonded to both Q and the substituted benzyl group to

which it is attached., (f) when Q is a group of the formula VIi and q is 2 and either R or R? is 5-hydroxy-(Cy-

Ce)alicyl or 5{C,-Ce)aliaxy-(C1-Celalkyl, then the other of R® and R? is either 5-(C,-Cg)alkyl or hydrogen: (g)

“ when Q is a group of the formula VII and q is 2, then neither R3 nor R? is 4-hydroxy-(C4-Cg)alkyi or 4-{Cy-

~ " Cglalkoxy-(C-Ce)alkyl, and (h) when neither X', X2 nor %3 is a fluorinated alkoxy group, at least one of R, R°,

: RS, RS, RS, R” and R'3 is an aryl group substituted with a fiuorinated alkoxy group; or a pharmaceutically
acceptable saft thereof; '

comprising reacting a compound of the formula Q-NH,, wherein Q is defined as above, with a compound of the

formula

wherein X', X2 and X3 are defined as above, in the presence of a reducing agent.

2. A process according to claim 1, wherain said compound of the formula Q-NH, is obtained by subjecting a com-
pound of the formula

wherein Q is defined as in claim 1, to hydrolytic removal of thé methoxybenzyl group.

3. A process for preparing a compound of the formula

H | x3
N 2
a— X
| y -

wherein Q s a group of the formula VI, as defined in claim 1 and wherein X', X2 and X® are defined as in claim 1
and m is zero, comprising reacting a compound of the formula
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—

= i
R (CHZ) | X3
R® (CHp), %2
3 ﬁ | )
(CHa), 6 X
R
| R?
CBz
XV 1

wherein X', X2, X3, RS, R7, R8, R?, x, y and z are defined as in claim 1, with ammonium formate in the presence of
palladium on charcoal.

4. A process for preparing a compound of the formula

N : 2
-Q/H X

wherein Qis a group of the formula Vil or VIl as defined in claim 1, and mis an integer other than zero, comprising
reacting the correspending compound whergin m is equal 1o zero with a compound of the formula

Rlo
I
R~ (CH,) =L’

wherein L is halo, mesylate or tosylate, R'0, R"' and m are defined as in claim 1, and one of the carbon-carbon
single bonds of said (CHz), may aptionally be replaced by a carbon-carbon double bond, and wherein one of the
carbons of said (CHy),, May optionally be substituted with R'?. ‘

§. A process for preparing a compound of the forhﬁxia
N 2
Q / H ’ X

wherein Q is a group of the formula ViI, as defined in claim 1, and wherein X', X2, and X® are defined as in claim
1, comprising reacting a compound of the formula
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| B T

%3
H 2
(CHz Q‘ ——— x
. 1
|__pé X
UJ\/ R. _.
? .
XIV

wherein X', X2, X3, RS, R” and q are defined as in claim 1, with a reducing agent.

6. A process for preparing a compound of the formula

whereinQ, X', X2 and X2 are defined as in claim 1, comprising reacting a compound of the formula Q-NH,, wherein
Q is defined as in claim 1, with a compound of the formula

-
x
[

wherein L is a leaving group.
7. Aprocess for preparing a compound of the formula 1, as defined in claim 1, wherein Q is a group of the formula Il

and there exists a double bond between Q and the adjacent nitrogen, comprising reacting a compound of the for-
mula Q=0, wherein Q is defined as above, with the appropriate benzylamine of the formula

_HaN K2

wherein X', X2 and X3 are defined as in claim 1.

8. A process.according to anyone of claims 1, 2, 5 and 6, characterised in that (28,38)-2-phenyl-3-(2-methoxy-5-trif-
luoromethoxybenzyl)amino-2-phenyipiperidine is prepared.
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9. A compound of the formula

Rld . RIS | Rl?

or or

o=

OR®S -0 OCF, 0 OCHF,
wherein R' trifiuoromethoxy o difluoromethoxy, R'S is (C-Ca)alkyl, R'6 is difluoromethoxy or (C,-Cy)alkyl and
R is trifluoromethoxy, difluoromethoxy, (Cy-Co)alkyl or (Cy-Cy)alkoxy.

Patentanspriche

Patentanspriche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Verbindung der Formel

worin

X! Wasserstoff, ein (C;-C1q)-Alkoxyrest, der gegebenentalls mit 1 bis 3 Fiuoratomen substituiert ist, oder ein
{C4-C1q)-Alkylrest ist, der gegebenenfails mit 1 bis 3 Fluoratomen substituiert ist:
X2 und X® unabhangig ausgewahit sind aus Wasserstoff, Halogen, Nitroresten, (C-Cq)-Alkyiresten, die gege-
benentalls mit 1 bis 3 Fluoratomen substituiert sind, (C,-C1¢)-Alkoxyresten, die gegebenenfalls mit 1 bis 3 Flu-
oratomen substituiert sind, Trifluormethyl-, Hydroxy-, Phenyl-, Cyanc-, Amino-,
( C 1 "Cs ) -
Alkylamino-, Di-{Cy-Cg)-Alkylamino-,

‘E'NH- ( cl"CS ) ‘Alle‘ P | cl"CS ) ‘Alle‘E‘NH‘( Cl—cs )= alkyl- P)
Hydroxy(C; =C4)alkyl-, (C;-C4q)-Alkoxy(C;- '

C4)alkyl-, -NHEH und -NHE-(Cl-Cs)alkylresten

und
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9. A compound of the formula
Rld R!G . RI?
_ | '
Qor Qr
H H H
oRS - @ 0CF, c OCHF ;.
wherein R'* trifiucromethoxy or mmmmay R' is (Cy-Coalkyl, R'S is ciflucromethoxy ar (C,-Calil and

R is triflucromethaxy, difiuoromethaxy, (Cy-CaJaliyl o (Cy-C Jalkaxy.
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REPLACEMENT SHC™?

FLUOROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN CONTAINING
HETEROCYCLES

ABSTRACT
A}

THE PRESENT INVENTION RELATES TO NOVEL

FLOUROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN

CONTAINING HETEROCYCLIC COMPOUNDS, AND SPECIFICALLY,
TO COMPOUNDS OF FORMULA (I) WHEREIN Q, X!, X* AND X*-
ARE AS DEFINED BELOW. THESE NOVEL COMPOUNDS ARE USEFUL

IN THE TREATMENT OF INFLAMMATORY AND CENTRAL NERVOUS

SYSTEM DISORDERS, AS WELL AS OTHER DISORDERS. |
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mcﬂomwﬁmmmmwnmmmnmusamdin Example 4.

M.P. 5275°C. _

1 NMR (free-base, COCl) & 1.44 (m, 1H), 1.8 (m. 1H), 1.84 {m, 1+, 2.10 (m, TH). 2.20 (s. 3H), 2.80 (m. 2H). 3.22
(m. TH), 334 (. TH, J=15), 3.58 (d, 1H, J=15), 3.90 (d, 1H, J=3). 6.10 (t, TH, JsT2), .34 {m. 2H). 7.26 (m. SH).

HRMS calc'd for CagHaeFaN;O: 347.1929 (Me1). Found: 347.1911.

Anal. caic'd for CagHaaF2NzO « 2HC1-0.25H,0: C, 56.67: H. 8:30; N, 6.61. Found: C, 56.81: H, 6.16: N. 8.50.

T,
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A compound of the formula REPLACEMENT SHEET

wherein
. X' is hycrogen. (C4-Cyq) alkoxy optonaly substituted wuh from, one to three flucrine atoms or (C1-C1o) alicyl

mnﬂymwmkmmwhn&mmm
%2 and X3 are independently selected from haio, hydrogen, m(c,-c,o)alkylmomnymedmm

one to three flucrine atoms, (C4-Cqg) alkoxy ophomlly substituted with from one to three flucrine atoms, trif-
lucromethyl, hydroxy, phenyl, cyano, amino,
(C=Co) =
o
alkylamino, di=-(C;~C) alkylamino, -uc-NH- (C,=Cs) é.lkyl '
2 | e) |
. (€=Cs) alkyl-g-'-m-l- (C,~Cs) 21kyl, hydroxy (C;-C.) alkyl, (G-
_ o] | o]

CJalkoxy(C;-C,)alkyl, -N‘Hg:H and —N‘_Hg- (C,=C¢)alkyl;

-and

LT

2 2 SEP 1998
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Qs a group of the formula REPLACEMENT SHEET
R
3
1t 111
4 !‘
RS RS
l\f v
( -]
Rs
vi
10
OR vit’
R (CHpY, R
CCHy),
(CHy), i
R I 14
R e TH Y,
lzo
Vil

wherein R' is a radical selected from furyl, thienyl, pyridyl, indoiyl, biphenyl and phenyl optionally substituted
with one or two substituents independently selacted from halo, (Cy-Cyq) alkyt optionally substituted with from
one to three flucrine atoms, (C4-C4q) alkoxy optionally substituted with from one to three flucrine atoms, car-
baxy. benzyicxycarbony! and (C,-C3) afioxy-carbonyl;

This & the replacement sheet
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R'3 is selacted from (C,-C,) branched alicyl, (Cs-Cg) branched alkenyl. (Ce-C;) cycicalkyl. and the radicais
named in the definition of R': _ o :
a2 is hydrogen or (C,-Cg) alicyt: . )

R3 is phenyi, biphenyl, naphthyl, pyridyl, benzhydryl, thienyl or furyl. and R® may optionally be substituted with
from one to thres substituents independently selected from halo. (C1-Cro) alkyl optionally substituted with from
one to three fluorine atoms and (C4-Cyg) alkoxy optionally supstined with from one to thrae fluorine atoms;
Y is (CHy), wherein l is an integer from one to three, or Y is a group of the forrmaila

(Jd

2 is oxygen, sulfur, amino, (Cy-Cy)aikylamino or (CHy), wherein n is 2er0, one or two;

¢ is two or three;

p is 2ero or ona;

R4 is furyl. thieny!, pyridyl, indolyl, biphenyl, or phenyl optionally substituted with one or two substituents inde-
pendently selected from halo, (C1-Cyg) aliyl optionally substituted with from one 1o three flucrine atoms, (Cq-
Cio) ﬂbxyopﬁenaﬂy.abaiumdwihﬁmmbhumomm(&w alkoxy-carbonyl and

benzyloxycarbonyl:
RS is thienyl, biphenyl or phenyl optionally substituted with one or two substituents independently selected from
halg, (C4-Cyo) aliy! optionally substituted with from one to three flucrine atoms and (C4-Cyo) alkoxy optionally
substituted with from: one to three flucrine atoms;
each of the two dashed lines in formula | and the dashed fine in fofmula If represent an opiional double bond
that may optionally exist when Q is a group of the formula It;
X is (CH3) Wherein g is an integer from 1 to 6, and wherein any one of the carbon-carbon single bonds in said
(CH;)qmyomionaﬂybergphcadbyaarbonéwbonMem.andwhardnanymofhecatbonmns
of said (CH,), may optionally be substituted with R®, and wherein any one of the carbon atoms of said (CHa),
may optionally be substituted with RY; _ : -
m is an integer from 0 1o 8, and any one of the carbon-carben singie bonds of (CHy)m may optionally be
replacedbyaamon-umonMcbwmammmom.wwmdmummmd
said (CHa)m may optionally be substituted with R'*;
RS is a radical selected from hydrogen, (C,-Cg) straight or branched alkyl, (C-C7) cycloalkyl wherein one o
the carbon atoms may optionally be replaced by nitrogen. oxygen or sulfur; aryl selected from biphenyl, phenyl,
. indanyl and naphthyl; heteroaryl selected from thienyl, furyl, pyridyl, thiazolyl, iscthiazolyl, cxazolyl, isaxazoiyl,
triazolyl, tetrazolyl and quinolyt: pheny! (Co-Cs) alieyl, benzhydryl and benzyl, wherein sach of said aryl and het-
ercaryl groups and the phenyl moieties of said benzyl, phenyl (C;-Cg) alkyl and benzhydryl may optic-z'ly be
subsﬁtmdﬁhomamammmmmysdwodmmnitro.(crcw)dkylcpm sub-
stituted with from one to three flucrine atoms, (C1+Cyp) alkoxy optionally substituted with from oneto e fiu-
orine atoms, amino, hydraxy-{Cy-Cealio, (Cy-Celalkaxy-{C;-Celalkyl, (C1-Ce)-alicylaming,

| A RN U ©This.s the replacement sheet
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- )

] '}

(C,=C,) alkyl=-0-C=, (C,-C;) alkyl-0-C-
o] : o]

(C,=C,) alkyl, (C,~C,) alkyl-é-o- , (C=Ce) alkyl-'é-
o] ' o)
(Ci=Cs) alKyl=0-, (C,=C,) alkyl-é-, {(C,=C;) alkyl-::-
' ©
| (Ci-C)alkyl-, di-(C,~C,)alkylamine, ~CNH=(Ci=C)alkyl, (C;=Cq)=
o - | | ) )
alkyl-::—m'!-(C,-c‘)alkyl. ~NHCH and -mté‘-(c,-c.) alkyl;

and wherein one of the phenyl moieties of said benzhycdiryl may optionally be replaced by naphthyi, thienyl, furyl

or pyricyt:

R7 is hydrogen, phenyl or (C,-Cg)alicyl:

or RS and R’, together with the carbon to which they are attache, form a saturated carbocyciic ring having
- from3 1o 7 carbon atoms wherein one of said carbon atoms may optionally be repiaced by axygen, nitrogen or

sulfur; ) *

RS and R* are each independently selected from hydrogen, hydroxy, Halo, amino, oxo (=0), nitrile, hydroxy~(C,-

Celalieyl, (Cy-Ce)alioxy-(C-Celaliyl, (C;-C)alicylamino, di-(C1-Cealityiamino, (Cy-Celalicaxy,

0 ©
(C,=Cy) alkyl-c-a-, (C=Cy) luky:.-o-‘c'.'-.- (C;=Cq) alkyl,
, o )
(C,=C,) alkyl=C=0-, (C,=Cy) alkyl-g:-(c‘-c‘) alkyl-0-,
o ) | _
(C=Co) alkyl-2=4. (C;=Ce) alkyl-_g- (C;=C¢) alkyl-,

arghe:ﬂialsmbhhhddﬁiﬁmcfﬂ‘:
R g

o
n
NHCR?R,

NHCH,R'2, NHSO,R'2 or one of the radiicals set forth in any of the definitions of RS, R® and RS;

R'! is oximino (=NOH) or one of the radicals sat forth in any of the definitions of RS, R and R%; and

R'2 g (Cy-Clalkyl, hycrogen, phenyl{Cy-Ce)alkyl or phenyl cptionally substituted with (C1-Celaliyl;

with the proviso that (a) when m is 0, R*! is absent, (b) neither R®, R?, R0 nor B! can form, together with the
carbon to which it is attached, a ring with R7, (c) when Q is a group of the formula VIll, R® and R? cannct be
attached to the same carbon atom, {d) when R® and R? are attached to the same carbon atom, then either
each of R® and R? is independently selected from hydrogen, fiuora, {(C1-Cg) aliyl, hydroxy- (C,-Cg)aliyl and
(Cy-Ce)alioxy-{C,-Cg)alicyi. or R® and R, together with the carbon 1o which they are attached, form a (C3-Cy)

R O R O | Tl e epmemen e
* [ L M H * I
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saturated carbocyciic ring that forms a spiro corpound with the mitrogen-containing fing 10 which they are
attached, (e) the nitrogen of formuila 1 can not be doudle bonded to both Q and the substiuted benzyl group
which it 1s attacned, {f) when Q is a group of the formula VIl and g is 2 and either R? or R? is S-hydroxy~(C,-
* Cgjalkyl or S+{C,-Cg)alioxy-(C-Cglalkyl, then the ather of R® and R? is erther 5-(Cy-Cglalkyl or hyarogen: (g)
when Q 15 a group of the formula VIl and g is 2, then neither R® nor R® is 4-hyaroxy(C+-Cs) alkeyl or 4+(C,-
Cs)alkoxy-{C+-Cg)alkyl. and (h) when neither X*, X2 nor X3 is a fuorinated alkoxy group, atleast one of R', RS,
/4, RS, R%, R” and R*3 is an aryl group substituted with a flucrinated alkoxy group:
or a pharmaceutically acceptable sait thereof.

2. A compound according to claim 1, wherein Q is  group of the formula If wherein 0 is two or three and sach of A’
and R is pheny! or substituted phenyl.

3. A compound according to ciaim 1 wherein Q is a group of the formuia [1l, R? is hydrogen and R® is phenyt or sub-
_sﬁmedphenyl.

4. A compound according to claim 1 wherein Q is a group of the formuia IV wherein | is one or two and each of R* and
RS is phenyt or substitted phenyl. _

5. Aconpoundaccordngtoclaim!whuainoisamammvmmnismaommquR‘
and R® is phenyl or substituted phenyl. . -

6. A compound according to Claim 1 wherein Q is 2 growp of the formula Vi whersin p is one and each of R* and RS
are phenyl or substituted phenyl.

7. Aeompomdaceardingtodaim1whmoisamdmebmvnmdnqism.ﬁuorw.miszm
and R° is phenyl or substituted phenyl.

8. A compound according to claim 1 whersin Q is a group of the formula V1l wherein y is zero, X is zero or one, 2 is
three or four, mis zero and R¥ is phenyl or substituted phenyl.

9. A compound according to claim 1, wherein said compound is 2-{diphenyimethyf)-N-((2-iflucromethoxy)phe-
nyl)methyl-1-azabicyclo{2.2.2]octan-3-amine. . :

' 10. A compound according to claim 1. vhersin said compound i (2S.35)-N-(2-methoxy-S-triflucromethoxyphe-
nyl)methyi-2-diphenyimethyi-1.azabicycio{2.2.2]octane-3-amine.

11. A compound according to claim 1, wherein said compound is (25,38)-2-phenyl-34{2-(2,2.2-triflucrosthaxy)ben-
2yljamincpiperidi . _

12. A compound according to claim 1, wherein said compound is '(25.385)-3-{2-methoxy-5-trifk:oromethoxyben.
2zyl)amino-2-phenyipiperidine. ' )

13. A compound according to Gaim 1, wherein said compound is (2S5,38)-3-(2-hydroxy-5-rifiuoromethoxyben-
zyl)jamino-2-phenyipiperdine. :

14. A compound according 1o claim 1, wherein said compound is (25.3S)-2-phenyl-3-(3-trifluoromethoxybenzyl)amino-
piperidine. ‘

15. A compound acconding to claim 1, wherein said compound is (28.35)-1-{5.6-dimethoxyhexyl)-3-(2-methaxy-S-trif-
luoromathoxybenzyi)amino-2-phenyipiperidine.

16. A compound acconding to claim 1, wherein said compound is (25.38)-2-phenyl-3-{2-trifluoromethoxybenzyljamino-
iperidine. _

17. A compound according to claim 1, wherein said compound is (25.3S)-3-{S-chioro-2-{2,2.2-rifluorosthoxy)oen-
Zyllamino-2-phenylpiperdine.

18. A compound according to claim 1, wherein saic¢ uarmomd is (25.35)-3-(5-t-butyl-2triflucromathoxybenzyl)amino-
.2-phenylpiperidine.

-

AT
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19. A compoung according to ciaim 1, wherein said compound is 3-{S-tert-butyl-2-methoxybenzyl)amino-2-(3-trifluor-
omethoxyphenyl)piperidine.

20. A compound accérding o claim 1, wherein said compound is 3-(2-isopropoxy-S-trifiucraomaethoxybenzyl)amino-2-
phenylipiperidine.

21. A compound acsording 1o claim 1, wherein sald compound is 3-{2-diflucromethoxy-S-trifiucromethoxyben-
zyl)amino-2-phenyipiperdine.

22. A compound according to claim 1, wherein X! is S-trifiucromethexy, X2 is hydrogen and X3 is 2-methoxy.
23. A compound accarding to claim 1 wherein X' is 2-triflucromethaxy and each of X2 and X® is hycrogen.
24. A compound according to claim 1, wherein X' is 2-(2,2,2-trifluoroethoxy) and each of X and X3 is hydrogen.

2s. Amcmﬂmrdhgbdaim!whmmnmofmm

\\“:&k

%’R‘

H

wharein X' is 2-trifluoromethoxy, 2-methoxy or 2+{2.2.2-trifluoroethaxy), X2 is 5-halo, 5-(C+-Ce) alkyl, or S{C,-Cg)
alkoxy opticnally substituted with from one o three fluorine atoms, and RS is substituted or unsubstituted phenyl.

26. A-compound according to claim 1 wherein Q is a group of the formula

\\\\\‘&7\'

//
N,
13
whersin R and R™ are sach independently selected from unsubstituted or substituted phenyl, X' i 2-trifiuor-

omathoxy, 2-methoxy of 2+(2.2,2-ifiuorosthaxy), and X2 is S-hale, 5+(C,-Ce)alicyl or 5-(C;-Cq) allaxy optionally .
substituted with from one to three flucrine atoms.

DI e oo s
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27. A compound according to claim 1 having the formula
wi
H
(CHpd, o x2
\ N "”"I,Qs

H

whersin nis an integer from 210 4, X ishydmer(CqCW.XzEOCFgaOCHFz.aMR‘iSpWW-
ally substituted with a substituent selected from (Cy-Coalicyl, (Cy-Ca)alkoxy, tiucrine and chiorine.

28. Aenrrpoundlcwrdingtodaitmmhgunm

oxi

H

. oY
o

(CHp), x2
N %6
H R

whersin n is an integer from 2 1o 4, X' is OCF3 or OCHF;. X? is (Cy-Calalioxy, and RE is phanyl cptionally substi-
tuted with a substituent selected trom (Cq-Co)aliyl, (Cy-Calalixy. fhuorine and chiorine.

A B s {s 1he roplecement hest
* c L L} S * ' ’
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29. A compoung according to claim 1 having the formula

REPLACEMENT SHEET

wherein X" is (C1-CJalkyl or hydrogen, X2 is OCF; or OCHF;, and one or both of the phenyl moieties of the ben-
zhydrylngro::(nc:;y be cptionally substituted with : substituent seiected from (Cq-Calivt. (Cy-Colalkoxy, fiuorine
and chiorine. .

m._AWmmm1 having the formuia

xi

wherein X' is OCF3 or OCHF: .xzk(mcoam.m”ﬂwdmmmdm?bmmm
may be optionally :Mnodzwima substituent setected from (C,-Clalil, {Cy-Colalicoxy. ﬂuom_'lo and chiorine.

31. A compound according o claim 1, wherein X' is a 2-(C1-CJalkaxy group, X2 is hydrogen and X3 is 2 S-OCFy or 5-
OCHF3 group.

32 Amvmmdmtodaimtwhguhx‘isaZ-OCF;orZ-OCHFzm.XzishydmmaMX’is(Q-
Coaliyl.

L) B e e ppmen e
* [ L L} 1 * . . " ~ 'y ,-..-.
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33. A compound according 1o claim 1, wherein each of R', R, R, R® and R, if present, is selected from phenyl
opnonally substituted with (C,-C,) alkyl. (C,-C,) aikoxy, fiuorine, chicrine or triflucromethoxy, each of RZ R, RS,
P? and R'C, if present, lsnydrcgcn.andmlszcrodosagrowolthcformlavuorvm

_ 34. A pharmaceutical composition comprising a compound of the formula () or a pharmaceuticaily salt thereof as
claimed in any one of the praceding claims and a pharmacautically acceptable carrier.

35. The use of 2 compound of the fomula (1) or of a pharmaceutically acceptable sait thereof as claimed in any one of
da:ms'ltn33formcmuhcmreofammummummgnmsdwﬁmmm
consisting ot inflammatory diseases, anxiety. cofitis, depression or dysthymic disorders, psychosis, pain, gastro-
escphageal reflux diseases, allargies, chronic cbstructive airways disease, hypersensitivity disordars. vasospastic
diseases, fiorosing and collagen disaases, reflex sympathetic dystrophy, addiction discrders, stress related somatic
disorders, peripheral neuwropathy, neuraigia. neurcpathological disorders and disorders related to immune
enhancement or suppression and rheumatic diseases in a mammal.

36. Muuofamcfmm(Oor_daphtmwﬁeﬂymakhm'nmhwmef
claims 1 0 33 for the manutacture of a medicament for antagonizing the efiects of substances P in a mammal,

37. The use of a compound of the fornula (1) or of a pharmacautically acceptable salt therect as claimed in any one of
claims 1 to 33 for the manufacture of a medicament for treating or preventing a condition in a mammal, the treat-
mamdmamm.dudeByamnumdmmw

38. A compound of the formula (1) or pharmaceutically acceptable salt thereof as claimed in any one of claims 110 33
. for use as a medicament.

39. A radicactive isotope of a compound according to claim 1.

40. A radicactive isotope as claimed in claim 39. wherein said radioactive isotope is a tritium or “Ceisctope of said

41, A compound of the formula

0 R 0 OCF, 0 OCHF,

wherein R'* triflucromethaxy or difiuoromethaxy, R'S is (C,-Coalkyl, R™ is difiuoromethoxy or (C,-CJalkyt and
R'? ig triftuoromethoxy, difiucromethoxy, (Cr-Cajalieyl or (Cy-Cpaliaxy.

42, Awmbrpmmammdhﬂcmﬂaﬂ)udd‘ndndam! oraplmmacwtallyaccnphﬂeslt
thereof, eon'msmmcmgaeonmwdthemo-NHz wherein Q is defined as above, with a compound
of the formula

[T — This 6 the replacement sttt
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whersin X', X2 and X2 are defined as above, in the presence of a reducing agent.

43. A process according to claim 42, mmmmdmmao-uuzsmwmmam
pound of the formula

....... N,
Q="H

whucincgsddhed'aindakm.bhywmmwaldmommm;'up.

44, A process for preparing a compound of the formula

H
a/N

“wherein Q is & group of the formuia ViIl, as defined in claim 1, and wherein X', %2 and X3 are defined as in ctaim
1 and m is zero, comprising reacting a compound of the formula

R C(CHp), 3.
Ra (CHE) xe
N ,
(CHp),
___.RS
| R7.
C8z
XV]

wherein X', X2, X3, RS, R7, RS, RY, x, y and z are definad as in claim 1, with ammonium formate in the presence of
paliadium on charcoal, :

. - Thiz 15 the rapiacement sheet
R AR 1 o
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45. A process for preparing a compound of the formula

N
a—" H

wherein Q is 2 group of the formula Vi or VI, as defined in claim 1, and m is an integer other than zerg, comprising
rgacting the corresponding compound wherein m is equal 1o 2ero with & compound of the formula

RID

o
R'- (CH,) o=L’

wherein L’ is halo, mesylate or tosylate, R'®, R'! and m are defined as in claim 1, and one of the carbon-carbon
single bonds of said (CH,),, may optionally be replaced by a carbon-carbon doubls bond, and whersin one of the
carbons of said (CH,)m may optionally be substituted with R!*.

46. Awmfummﬁmamdmem
. . .
a—"H

. whersin Q is a group of the formuia VI, as defined in claim 1, and wherein X', X2, andx"*areddhedasmdmrn
1, compriging reacting a compound of the formula

: H 2
(CHg> qf-\‘-' NV®‘X
DJ\ X

—R6
"k

R

Xiv

wherein X', X2, X3, RS, R7 and q are defined as in claim 1, with a reducing agent.

WO N O T e repiaoemers sheet
* Cc L M s *
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47. A process for preparing a compound of the formula

wherein Q. X', xzmﬂmmahdm1 mmamdmemww wharein
Q is defined as in claim 1, with a compound of the formuta

wherein L is a leaving group,
process for preparing : in claim 1, wherein Q is a group of the formula Il
for i & compound cf the formula , as defined in claim 1, wh t !
‘&:zummﬁmammmawmmmm.wmamamu
" mula Q=0, wherein Q is defined as above, with the appropriate benzylamine of the formula
) ) ' *’3
o S

X

wherein X', X2 and X3 are defined as in claim 1.

49, Ammgbdaintmnhuﬁlmhammmmm

R W e repnoement hee
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FLUOROALKOXYBENZYLAMINO DERIVATIVES OF NITROGEN CONTAINING
HEETEROCYCLES _ _ ) _

ABSTRACT

THE PRESENT INVENTION RELATES TO  NOVEL
FLOUROALKOXYBENZYLAMINO  DERIVATIVES OF NITROGEN
CONTAINING HETEROCYCLIC COMPOUNDS, AND SPECIFICALLY,
TO COMPOUNDS OF FORMULA (I) WHEREIN Q, X%, X* AND X*-
ARE AS DEFINED BELOW. THESE NOVEL COMPOUNDS ARE USEFUL
IN THE TREATMENT OF INFLAMMATORY AND CENTRAL NERVOUS
SYSTEM DISORDERS, AS WELL AS OTHER DISORDERS.

4

" Mhig is the replacement sheet
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Scheme 3
3
, (CHe R® (C%z X
R
RS (CHadx R® (CHp) X2
e H xl
. ———— (CHp) -
(CH; L R® 2 {N/ RS
| ® | ®
Bz o CBz
XV XV1
H | H
N X e N —x?2
. Xi . : _ 'xi
I 1
(@ = VIill, n # 0 (@ =VIII, m = 0)

Compounds of the formula | may-be prepared by the methods illustrated in schemes 1 and 2.

Referring to scheme 1, compounds of the formula X may be subjected to hydroiytic removal of the methaxybenzyl
group using a strong mineral acid such as hydrochloric, hydrobromic or hydroiodic acid, at a temperature from about
room temperature to about the reflux temperature of the acid. Preferably, the reaction is conducted in hydrobromic acid
at the reflux temperature. This reaction, which yields the corresponding compounds of formula Xl, is usually carried out
for a period of about 2 hours. '

For those compounds of the formula X wherein Qis a group of the formula VIl or Vil it is preferable to remove the
methoxybenzyl group by treating them with hydrogen in the presence of a metal containing catalyst such as platinum
or palladium. Generally, this reaction is conducted in a reaction inert solvent such as acetic acid or a lower alcohol, at
a temperature from about 0°C to about 50°C. (These compounds may also, alternatively, be treated with a dissolving
metal such as lithium or sodium in ammonia at a temperature from about -30°C to about -78°C, or with a formate salt
in the presence of palladium or with cyciohexane in the presence of paliadium). Preferably, such compounds are treated
with hydrogen in the presence of palladium on carbon in a mixture of methanol/ethanol in water or methanol/ethanol
containing hydrochloric acid at a temperature of about 25°C.

Theé resulting compounds of the formula X1 may be converted to the corresponding compounds of the formula | by
reaction with the appropriate compound of the formula XIl (as depicted in scheme 1). This reaction is typically carried
out in the presence of a reducing agent such as sodium cyanoborohydride, sodium triacetoxyborohydride, sodium boro-
hydride, hydrogen and a metal catalyst, zinc and hydrochioric acid, borane dimethylsulfide or formic acid at a tempera-
ture from about -60°C to about 50°C. Suitable reaction inert solvents for this reaction include lower alcohols (e.g.,
methanol, ethanol and isopropanocl), acetic acid and tetrahydrofuran (THF). Preferably, the solvent is acetic acid, the
temperature is about 25°C, and the reducing agent is sodium triacetoxyborohydride.

Alternatively, the reaction of a compound of the formula X1 with a compound of the formula Xil may be carried out -
inthe presence of a drying agent or using an apparatus designed to remove azeotropically the water generated, to pro-
duce an imine of the formuia



