AR R

AU9461268

(12) PATENT ABRIDGMENT  (11) pocumentno. AU-B-61268/94
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 693087

(54) Title
SPIRO-SUBSTITUTED AZACYCLES AS TACHYKININ RECEPTOR ANTAGONISTS

, International Patent Classification(s)
(51)° €O7D 221/20

(51)° CO7D 405/12 CO7D 407/12 CO7D 409/12
AG1K 031/445 CO7D 491/107
(21) Application No. : 61268/94 (22) Application Date : 26.01.94

(87) PCT Publication Number : WO94/17045
(30) Priority Data

(31) Number (32) Date (33) Country \
010233 28.01.93 US UNITED STATES OF AMERICA

(43) Publication Date : 15.08.94
(44) Publication Date of Accepted Application : 25.06.98
(71)  Applicant(s)

MERCK & CO., INC.

(72) Inventor(s) , .
JEFFREY J. HALE; MALCOLM MACCOSS; SANRER G. MILLS; HONGBO QI; SHRENIK K. SHAH

(74) Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

(56) Prior Art Docume~ "3
EP 431943
EP 445974
EP 4952

(57) Claim
1. A compound of formula I

or a pharmaceutically acceptable salt thereof wherein:
wherein the nitrogen expressly shown above is optionally quaternized with C1-4alkyl or
phenylC1-4alkyl or is optionally present as the N-oxide (N+0), and wherein:
kis@or 1;
I + mis equalto 2, 3 or 4;
Ry is selected from a group consisting of:
C2.6 linear or branched alkyl, mono, di or, trisubstituted, the substituents
independently selected from: 72
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(a) phenyl or mono, di or trisubstituted phenyl, the substituents independently

selected from
(1) phenyl,
(2) hydroxy,
(3) Ci-3alkyl,
(4) cyano,
(5) halo,
(6) trifluoromethyl,
() -NR6R7;
(©) -NRECOR7;
(d -NRgCO2R7;
(e) -NRgCONHR7;
X is carbon;
R;. R3, Rq and Ry are independently selected from a group consisting of:
(1) hydrogen;
(2) hydroxy;
(3) oxo; and
(4) -NRgR; or -NRgC(O)NRg Ry; or
Ry and R3, or Ry and Ry together form a carbon-carbon bond; or
Ry and Rj3,0r Ry and Ry, or Ry and Rg are joined to form an aryl or heteroary! ring
selected from the group consisting of:
(1) furanyl,
(2) imidazolyl,
(3) isooxazolyl,
(4) phenyl
(5) pyrazinyl, -
(6) pyrazolyl,
(7) pyridyl,
(8) pyrimidyl,
() pyrrolyl, and
(10) thienyl,
wheswin the aryl or heteroary!l ring is unsubstituted or mono or disubstituted, the
substituents independently selected from:
(@) C,.¢ linear or branched alkyl,
(b) cyano,
() balo,
(d) trifluoromethyl,
(&) Cy.;alkoxy,
() -NRgR,, wherein Rg and Ry are independently selected from:
(1) hydrogen, and
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(2) Cy.alkyl,
() -NRgCORy,
(h) -NRgCO;R,,
(i -NRgCONHR,,
() -NHS(O)jRg, whereinj = 1or2,

® -COR,
(m) -CO.Rg,

(m) -S(O)'Rg, whereink’ =0, 1, or2; and

R6. Rg' and R7 are independently selected from:
(1) hydrogen,

@

independently

C)

C1-6 alkyl, unsubstituted or mono or disubstituted, the substituents
selected from

(i) phenyl,

(ii) hydroxy,

(iii) oxo,

(iv) cyano,

(v) ftrifluoromethyl,

(vi) halo,

(vii) Cj.3alkyl,

phenyl or naphthyl unsubstituted or monmo, di or trisubstituted, the

substituents independently selected from

(4)

)
@
®
)
&)

() hydroxy,

(i) Cj-3alkyl,

(iii) cyano,

(iv) trifluoromethyl,

¢v) halo,

(vi) phenyl,

Ci-3alkyloxy, or
Ré' is defined as above and Rg and R7 are joined together to form a 5-, 6-,
or 7-menmbered monocyclic saturated ring cotitaining 1 or 2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, and in which the
ring is unsubstituted or mono or disubstituted, the substituents
independently selected from

hydroxy,

oXxo,

cyano,

halo,

trifluoromethyl.
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" 9. A compound of the formula A-Ry

wherein R is
Rio

LA

|
Cl

Rjg is H, Cy_jalkyl or phenyl;
and wherein A is
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ki

and B is phenyl.
14. A method for antagonizing the effect of neurokinin A in a patient, which
comprises the administration to. the patient of a non-toxic therapeutically effective amount

of the compound according to any one of claims 1 to 11 or of the composition of claim
12.
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(57) Abstract

Disclosed are spiro-substituted azacycles of formula (I), are tachykinin
receptor antagonists useful in the treatment of inflammatory diseases, pain or
migraine, emesis and asthma. In particular compounds of formula (I) are shown

to be neurckinin antagonists.

SPRO'SUBS'IWTB) AZACYCLES AS TACHY]GN]N RECEPTOR ANTAGONISTS
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TITLE OF THE INVENTION
SPIRO-SUBSTITUTED AZACYCLES AS TACHYKININ RECEPTOR

ANTAGONISTS

BACKGROUND OF THE INVENTION

The invention disclosed herein is directed to certain spiro-
substituted azacycles useful as tachykinin receptor antagonists. In
particular, the compounds disclosed herein are neurokinin receptor
antagonists.

The tachykinins, substance P (SP), neurokinin A (NKA)
and neurokinin B (NKB), are structurally similar members of a family
of neuropeptides. Each of these is an agonist of the receptor types,
neurokinin-1 receptor (NK-1), neuorokinin-2 receptor (NK-2) and
neuorokinin-3 receptor (NK-3), which are so defined according to their
relative abilities to bind tachykinins with high affinity and to be
activated by the natural agonists SP, NKA and NKB respectively.

The tachykinins are distinguished by a conserved carboxyl-
terminal sequence Phe-X-Gly-Leu-Met-NH,. More specifically,
substance P is a pharmacologically-active neuropeptide that is produced
in mammals and possesses a characteristic amino acid sequence :

Arg-Pro-Lys-Pro-Gin-Gin-Phe-Phe-Gly-Leu-Met-NH»
Neurokinin A possesses the following amino acid sequence:
His-Lys-Thr-Asp-Ser-Phe-Val-Gly-Leu-Met-NH».
Neurokinin B possesses ‘thé following amino acid sequence:

Asp-Met-His-Asp-Phe-Phe-Val-Gly-Leu-Met-NH».

(Chang et al., Nature New Biol, 232, 86 (1971); D.F. Veber et al., LS.
Patent No. 4,680.283).
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The neurokinin receptors are widely distributed throughout
the mammalian nervous system (especially brain and spinal ganglia), the
circulatory system and peripheral tissues (especially the duodenum and
jejunum) and are involved in regulating a number of diverse biological
processes. This includes sensory perception of olfaction, vision,
audition and pain, movement control, gastric motility, vasodilation,
salivation, and micturition (B. Pernow, Pharmacol. Rev., 1983, 35, 85-
141). The NK1 and NK2 receptor subtypes are implicated in synaptic
transmission (Laneuville et al., Life Sci., 42: 1295-1305 (1988)).

Substance P acts as a vasodilator, a depressant, stimulates
salivation and produces increased capillary permeability. It is also
capable of producing both analgesia and hyperalgesia in animals,
depending on dose and pain responsiveness of the animal (see R.C.A.
Frederickson et al., Science, 199, 1359 (1978); P. Ochme et al., Science,
208, 305 (1980)) and plays a role in sensnry transmlssmn and pain

perception (T.M. Jessell,

(1981)). In particular, substance P has been slmwn to be mvolved in the
transmission of pain in migraine (see B.E.B. Sandberg et al., Journal of

Medicinal Chemistry, 25, 1009 (1982)), and in aift%gfitis (Levine et al.
Science, (1984) 226 547-549).

In the airways, it has been indicated that NK1 receptors are
associated with microvascular leakage and mucus secretion, while NK2
receptors regulate smooth muscle contraction. Also, it has been shown
that both substance P and neurokinin A are effective in inducing airway
constriction and edema. Based on such findings, it is believed that
substance P and neurokinin A may be involved in the pathogenesis of
neurogenic inflammation, including allergic diseases such as asthma.

(Frossard g_tal Life Sci., 49, 1941-1953 (1991); Advenier, gt al.,
- omm., 184(3), 1418-1424 (1992)).

In expenmental studies, sensory neuropeptides, especially
tachykinins such as substance P and neurokinin A, can bring about many
of the pathophysiological features of asthma. Neurokinin A is a very
potent constrictor of human airways in vitro, and substance P causes
mucus secretion in the airways. (Bames P.J., Lancet, pp242-44 (1986);
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Rogers D.R., Aursudkij B., Bamnes P.J., Euro. J. Pharmacol, 174, 283-
86 (1989)).

Inhalation of bradykinin causes bronchoconstriction in
asthmatic patients but not in normal subjects. (Fuller R.W., Dixon
C.M.S., Cuss F.M.C., Bames P.J., Am Rev Respir Dis, 135, 176-80
(1987)). Since the bradykinin-induced bronchoconstriction is partly
opposed by anticholinergic agents and since bradykinin is only a weak
constrictor of human airways in vitro, it has been suggested that the
bronchoconstrictor response is partly mediated by a neural reflex.
Bradykinin stimulates vagal afferent C fibers and causes

bronchoceonstriction in dogs. (Kaufman M.P., Coleridge H.M.,

Coleridge J.C.G., Baker D.G., J. Appl. Physio., 48, 511-17 (1980)). In
guinea-pig airways, bradykinin causes a bronchoconstrictor response by
way of cholinergic and sensory-nerve-mediated mechanisms. (Ichinoe
M., Belvisi M.G., Bames P.J., J. Pharmacol. Exp. Ther., 253, 594-99
(1990). Bradykinin-induced bronchoconstriction in human airways may
therefore be due partly to tachykinin released from sensory nerve
terminals via axon reflex mechanisms. Clinical trials have shown that a
dual NK-1/NK-2 antagonist (such as FK-224) protects against
bradykinin induced bronchocontriction in asthmatic patients. (Ichinoe,
M. et al., Lancet, , vol. 340, pp 1248-1251 (1992)).

The tachykinins have also been implicated n
gastrointestinal (GI) disorders and diseases of the GI tract, such as
inflammatory bowel disease, ulcerative colitis and Crohn's disease, etc.
(see Mantyh et al., Neuroscience, 25 (3), 817-37 (1988) and D. Regoli
in "Trends in Cluster Headache" Ed. F. Sicuteri ¢t al., Elsevier
Scientific Publishers, Amsterdam, 1987, pp. 85-95).

It is also hypothesized that there is a neurogenic mechanism
for arthritis in which substance P may play a role (Kidd et al., "A
Neurogenic Mechanism for Symmetric Arthritis” in The Lancet, 11
November 1989 and Gronblad et al., "Neuropeptides in Synovium of
Patients with Rheumatoid Arthritis and Osteoarthritis” in J, Rheumatol.
(1988) 15(12) 1807-10). Therefore, substarice P is believed to be
involved in the inflammatory response in diseases such as rheumatoid
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arthritis and osteoarthritis (O'Byrne et al., in Arthritis and Rheumatism
(1990) 33 1023-8). Other disease areas where tachykinin antagonists
are believed to be useful are allergic conditions (Hamelet et al., Can. J.
Pharmacol. Physiol. (1988) 66 1361-7), immunoregulation (Lotz et al.,
Science (1988) 241 1218-21, Kimball et al., J. Immunol. (1988) 141
(10) 3564-9 and A. Perianin, et al., Biochem, Biophys. Res. Commun.
161, 520 (1989)) vasodilation, bronchospasm, reflex or neuronal
control of the viscera (Mantyh et al., PNAS (1988) 85 3235-9) and,
possibly by arresting or slowing f3-amyloid-mediated neurodegenerative
changes (Yankner et al., Science, (1990) 250, 279-82) in senile dementia
of the Alzheimer type, Alzheimer's disease and Downs Syndrome.
Substance P may also play a role in demyelinating diseases such as
multiple sclerosis and amyoetrophic lateral sclerosis [J. Luber-Narod

et. al., poster presented at C.LN.P. XVIIIth Congress, 28th June-2nd
July, 1992]. Antagonists selective for the substance P and/or the
neurokinin A receptor may be useful in the treatment of asthmatic
disease (Frossard et al., Life Sci., 49, 1941-1953 (1991); Advenier, et
al., Biochem, Biophys. Res. Comm., 184(3), 1418-1424 (1992)). These
antagonists may also be useful in the treatment of emesis. See
C.Bountra, K. Bounce, T. Dale, C. Gardner, C. Jordan. D. Twissell and
P. Ward, Eur. J. Pharmacol., 249, R3-R4 (1993) "Anti-emetic profile
of a non-peptide neurokinin NK1 receptor antagonist, CP-99,994, in the
ferret.
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SUMMARY OF THE INVENTION

This invention is directed to compounds of formula I:

5
10

 §
15 The invention is also concerned with pharmaceutical

formulations with these novel compounds as active ingredients and the
use of the novel compounds and their formulations in the treatment of

certain disorders.
The compounds of this invention are tachykinin receptor
20 antagonists and are useful in the treatment of inflammatory diseases,
pain, migraine, asthma and emesis.

INVENTION

25 This invention is directed to compounds of formula I:

30




5 phenylC1-qalkyl or is optionally present as the N-oxide (N+0O-), and wherein:

15

20

or a pharmaceutically acceptable salt thereof wherein:

wherein the nitrogen expressly shown above is optionally quaternized with Cj-4alkyl or

kisOor1;

I +misequalto2,3or4;

Ry is selected from a group consisting of:

C2-¢ linear or branched alkyl, mono, di or, trisubstituted, the substituents

10 independently selected from:
(a) phenyl or mono, di or trisubstituted phenyl, the substituents independently

selected from
(1) phenyl,
(2) hydroxy,
(3> Cj-3alkyl,
4) cyano,
(5) halo,
(6) trifluoromethyl,
(b) -NReR7;
(c) -NRgCOR7;
(d) -NRgCO2R7;
() -NRgCONHR7;
X is carbon;

N-LIBCIO 1033 ABN
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Ry. R3, Ry and Ry are independently selected from a group consisting of:
(1) hydrogen;
(2) hydroxy;
(3) oxo; and

5 (4) -NRgR7 or -NRgC(O)NRg R or
R; and R3, or Ry and Ry together form a carbon-carbon bond; or
Ry and Rj,or Ry and R4, or Ry and Ry are joined to form an aryl or heteroaryl ring
selected from the group consisting of:

furanyl,

imidazolyl,

isooxazolyl,

phenyl

(1)
10 @
3
C)
&)
(6)
15 {0
8
®)

25

pyrazinyl,

4y

pyrazolyl,
pyridyl,
pyrimidyl,
pytrolyl, and
(10) thienyl,
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the
20 substituents independently selected from:

(a)
(®)
©
@)
©
®

®
®
()]
®
(Y]
o
{m)
()

C!_s linear or branched alkyl.

cyano,

halo,

trifluoromethyl,

Cy.3 alkoxy,

-NR¢R4, wherein Rg and R; are independently selected from:
(1) hydrogen, and

) Cy.jalkyl,

-NRgCOR7,

“NRgCOzRy,

-NR¢CONHR7,

-NHS(O)Rg, whereinj = 1 or2,
-CONRgR7,

-CORg,

-COZRg.

-S(O)x'Rg, ,wherein k' is 0,1or Z.:_Lm:l

PERIBCIOTOF:NN
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Rs, Rg' and R7 are independently selected from:
(1) hydrogen,
(2) Cj-¢ alkyl, unsubstituted or mono or disubstituted, the substituents

indepcndently selected from

) @)
(iD)
(iii)
(iv)
)
(vi)
(vii)

10

phenyl,
bydroxy,

oxo,

cyano,
trifluoromethyl,
halo,

Cy3alkyl,

(3) pheny! or naphthyl unsubstituied or mono, di or trisubstituted, the

-

substituents independently selected from s

@
(i
(iii)
@iv)
v)
(vi)

13

20

hydroxy,
C1-3alkyl,
cyano,
trifluoromethyl,
halo,

phenyl,

(4) Ci.zalkyloxy, or

Rg' is defined as above and Rg and R7 are joined together to form a 5-, 6-,
or 7-membered monocyclic saturated ring containing 1 or 2 heteroatoms
indeperdently selected from nitrogen, oxygen, and sulfur, and in which the
ring is unsubstituted or mono or disubstituted, the substituents

28
ey
)
€)
()
(5)

30

independently selected from
hydroxy,
0X0,
cyano,
halo,
trifluoromethy!.

There is also disclosed as a second embodiment 2 compound of formula I according
to the above first embodiment wherein:

kisOorl;
1 + mequals 3;

a5 Ry is -C2-4 alkyl-C(Rg)H-C(Rg)HR 10;
wherein R1¢ is H, Ci-4alkyl, or substituted phenyl wherein the substituent is H, Cji.

3alkyl or halo;

[RELBCRTOIRABN



9
Rg is mono or disubstituted phenyl or naphthyl, wherein the substituents are
independently hydrogen, Cl, F, CF3;
Rg is -NRgCOR7;
wherein Rg is hydrogen or Cj.3 alkyl; and
s R7 is phenyl or naphthyl or mono or disubstituted phenyl or naphthyl, wherein the
substituent is hydrogen, Br, Cl, F, CF3, Ci-3alkyl;
R2 and R3, or R3 and R4 are joined in a carbon-carbon bond; or
R2, R3, R4, and R5 are each independently selected from the group consisting of:
(a) hydrogen,
10 (b) hydroxy,
(¢) -NRGC(O)R6 R7, and
(d) oxo;or
R; and Rj, or Ry and R4 R4 and R5 are joined together to form a monocyclic ring
selected from
15 (1) furanyl,
(2) imidazolyl,
(3) isooxazolyl,
(4) phenyl
(5) pyrazinyl,
20 (6) pyrazolyl,
(7).  pyridyl,
(8) pyrimidyl,

. oo (9) pyrrolyl, and
:.:::: (10) thienyl,
::g..‘f 25 wherein the aryl or heteroaryl ring is unsubstituted or momno or disubstituted, the
RS substituents independently selected from:
ageeet (@} Ci-6 linear or branched aikyl,
3.5::: (b) cyano,
' (c) halo,
:‘:“g 30 (@) trifluoromethyl,
e € C1.3 alkoxy,
M (f) -NRgR7, wherein Rg and R7 are independently selected from:
Oy (1) hydrogen, and
@ Ciaall,
wet 35 (g) -NRgCOR7,
8, % (h) -NRGCO2R7,

(@ -NRGCUNHR7,

() -NHS(O)jRs, wherein j = 1 or 2,
(k) -CONRsR7,

(d)y -<CORs,
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(m) -CO2Rs,
(n) -S(O)xRg, wherein Rg is hydrogen or C1.3alkyl and k'is 0, 1, or 2.
There Is further disclosed as a third embodiment a compound according fo the second embodiment
wherein:
kisOor1,
1+mis3;
‘ Rl i8
Rio

IS WY

L AN
c;Q |
Cl X
Ry and R3 are each independently hydrogen, hydroxy, oxo, or -NRgC(O)R5R?,
10 B is phenyl or naphthy! or mono or disubstituted phenyl o naphthyl wherein the Substituent is CF3,
CH3, Cl, Br, or F;
R3 and R4, or R4 and Rs are jolned together to form a ring selected from thiophene or substituted
phenyl, wherein the substituent is
(a) hydrogen,
15 {(p) CH30-,
() CH3SO2NH-, or
(d) CH3802-; and
R10 is H, C1-3alkyt or phenyl.
There Is disclosed as a fourth embodiment a compound of formula |l

20

ccggr , (CHy)n
;‘l H
wherein:
kisOor1;
| +misequal to 2,3, or 4;
28 R s sslected from a group consisting of.
C1, Cz, C3, C4, Cs or Cg linear or branched alkyl, mono, di trl or tetra substituted, the

substituents independently selected from:
(a)  phenyl or mono, di or trisubstituted pheny), the substituents independently salected from

(1) phenyl,
(2)  hydroxy,

Tt P A
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(3) Ci-3alkyl,
(4) cyano,
(5) halo,
(6) trifluoromethyl,
5 (b) -NRGCOR7,
(c) -NReCO2R7,
(d -NRgCONHR7,
(¢) -NRgS(O)jR7, wherein j is 1 or 2,

(H -CONR6R7,
10 (® -CORe,

(h) -CO2Re,

@ -ORe,

G -S(O)X'Re, wherein k' is 0,1or 2,
(k) heteroaryl, wherein heteroaryl is selected from the group consisting of:
18 (1) pyrazinyl,
(2) pyrazolyl,
(3) pyridyl,
(4) pyrimidyl, and
(5) thienyl,
20 wherein the heteroaryl is unsubstituted or mono di or trisubstituted, the
substituents independently selected from,
(1) hydroxy,

. oo (2) oxo,
"‘;:::: (3) cyano,
R 25 4 halo,
(5) trifluoromethyl,
eguest (6) -NRgR7,
$e's (7) -NRgCOR7,
® -NR6CO2R7,
JCRTS (9) -NRGCONHR7,
e (10) -CONRgR7,
L 9 (11) -CO2Ré,
=S (12) -ORs,
. (13) heteroaryl, wherein heteroaryl is selected from the group consisting
Bt 35 of:
e (a) benzimidazolyl,

(b) imidazolyl,

(c) isooxazolyl,
(d) isothiazolyl,
(e) oxadiazolyl,

RLIBCTO1033: 08
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(f) oxazolyl,

(g) pyrazinyl,

(h) pyrazolyl,

() pyridyl,

()  pyrrolyl,

&) tetrazolyl,

() thiadiazolyl,

(m) thiazolyl,
wherein the heteroaryl is unsubstituted or mono or disubstituted, the
substituents independently selected from hydroxy, oxo, cyano,
trifluoromethyl, phenyl, Ci-edlkyl, SCH3, NReCOR7, CONRgR7, and
NRgR7;

R, and R are independently selected from a group consisting of:

(1)
15 2)
3)
@
&)

hydrogen;

hydroxy;

0XO0;

thioxo, and

-NRgR7 or -NRGC(O)NRg Ry;

20 R4 and R are

(1) hydrogen;
(2) a carben-carbon bond,
e (3) hydroxy;
“o%ae’ 4) oxo;
=;§...f 25 (5) thioxo, and
U (6) -NRgR7, or
sgeoet R, and Rg are joined to form an aryl or heteroaryl ring selected from the group consisting
3‘5::2 of:
(1) benzimidazolyl,
¢'e*%s 30 (2) furanyl,
St (3) imidazolyl,
‘dﬁp (4) isooxazolyl,
< (5) isothiazolyl,
6 - r (6) oxadiazolyl,
.:;?: 35 (7 oxazolyl,
R (8) phenyt
(9) pyrazinyl,

(10} pyrazolyl,

(11} pyridyl,
} (12) pyrroiyl,
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(13) tetrazolyl,
(14) thiadiazolyl,
(15) thiazolyl,
(16) thienyl, and
5 (17) triazolyl,
(18) benzofuranyl
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the
substituents independently selected from:
(@) C1-6 linear or branched alkyl,
10 (b) halogen,
(c) trifluoromethyl,
(d) Ci-6 alkoxy,

(e) -N R6R7 ’
() -NR6COR7,
15 (g) -NReCO2R7,

(h) -NRgCONHR7,
(i) -NHS(O)j %, whereinj = 1 or 2,
G -S(O)x'Rg; whereink' = 0, 1 or 2;

20 Rg, Rg' and R7 are independently selected from:
(1) hydrogen,
(2) Ci1-6 alkyl, unsubstituted or mono Or disubstituted, the substituents

independently selected from

ORI (i) phenyl,

:.g::.‘; 25 (i) hydroxy,

(iii) oxo,

,:mg (iv) cyano,

e (v) trifluoromethyl,

(vi) halo,

e, 30 (vii) Cy.3alkyl,

‘::::‘ (3) phenyl or naphthyl unsubstituted or mono, di or trisubstituted, the

L E substituents independently selected from

* (i) hydroxy,

(i) Ci-3alkyl,

I (iii) cyano,

:“‘.g (iv) trifluoromethyl,
(v) halo,

(vi) phenyl,
(@) Cit.3alkyloxy, or

NALBCIO1033: U8
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Rg' is defined as above and Rg and R7 are joined together to form a 5-, 6-,
or 7-membered monocyclic saturated ring containing 1 or 2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, and in which the
ring is unsubstituted or mono or disubstituted, the substituents

5 independently selected from
(1) hydroxy,
(2) oxo,
(3) cyano,
(4) halo,
10 (5) trifluoromethyl.

Further disclosed in a fifth embodiment is a compound according to the fourth
embodiment wherein:
kisOorl;
1 + mis equal to 2, 3 or 4;
15 R is selected from a group consisting of:
C2-¢ linear or branched alkyl, di or trisubstituted, the substituents independently

selected from:
(a) phenyl or mono, di or trisubstituted phenyl, the substituents independently
selected from
20 (1) phenyl,
(2) hydroxy,
3) Ci3alkyl,

.o 4) cyano,

A (5) halo,

::g.-;i 25 (6) trifluoromethyl,
s, () -NRGR7,

“geees (c) -NRgCOR7,

238 (@ -NR6CO2R7,

() -NRgCONHR7,
***, 30 Ry and Rj are independently selected from a group consisting of:

=!;§$; (1) hydrogen;
:&! (2y hydroxy;
. (3) oxo; and
. (@) -NRgR7 or -NR6C(O)NRg R7,and
«:25‘: 35 R4 and R are joined to form an aryl or heteroaryl ring selected from the group consisting
. ":‘; of:

(1) benzofuranyl,
() furanyl,

(3) imidazolyl,
4) isooxazolyl,
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(5) phenyl
(6) pyrazinyl,
(7) pyrazolyl,
() pyridyl,
5 (9) pyrimidyl,
(10) pyrrolyl, and
(11) thienyl,
(12) oxazolyl
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the
10 substituents independently selected from:
(a) halogen,
(b) trifluoromethyl,
(© Ci-6 alkoxy,

(@ -NRgR7,
15 (¢) -NRgCOR7,
() -NRgCO2R7,

(g) -NRGCONHR7;
Rs, Rﬁ'and R7 are independently selected from:

(1) hydrogen,

(2) Ci-6 alkyl, unsubstituted or mono or disubstituted, the substituents
independently selected from hydroxy, halo, trifluoromethyl, Cj-3alky!l and phenyl;

(3) phenyl or naphthyl, unsubstituted or mono or disubstituted, the
substituents independently selected from hydroxy, halo, trifluoromethyl, C1-3alkyl and

20

phenyl;
25 Also disclosed is a compound of formula II according to a sixth embodiment
wherein
Rlis
-C,.alkyl-C(Rg)H-C(Rg)HR g
Rg is mono or disubstituted phenyl, wherein the substituents are independently hydrogen,
30 Cl, F, CF3;
Rg is -NRgCOR7,
wherein Rg is hydrogen or C]-3alkyl, and
R7 is substituted phenyl or naphthyl, wherein the substituent is hydrogen, Ci, F,
C1-3alkyl or CF3;
35 R2 and R3 are each independently
(@) N-pyrrolidinyl,
(b) hydrogen,
hydroxy, ot
oxo; and
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R4 and Rj5 are joined together to form a monocyclic ring selected from
(1) benzofuranyl,

(2) furanyl,

(3) imidazolyl,
5 (4) isooxazolyl,

(5) phenyl

(6) pyrazinyl,
(7) pyrazolyl,
(8) pyridyl,
10 (9) pyrimidyl,
(10) pyrrolyl, and
(11) thienyl,
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the
substituents independently selected from:
15 (a) halogen,
(b) trifluoromethyl,
(@ Ci-6 alkoxy,

(d -NRgR7,
(e) -NRgCOR7,
20 ® -NRgCO2R7,

(g) -NReCONHR7; and
R10 is hydrogen, Cj.3alkyl or phenyl.
In a seventh embodiment there is disclosed a compound of formula II

R
(@), (CHon
N
}
R,
25 wherein:
kisQor1;
I+ mis3;
Riis
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|
CH,
cl

Cl
R2 and R3 are each independently hydrogen, hydroxy, oxo, or -NRgC(O)R¢ R7, wherein
Rg, R6'and R7 are independently selected from:
(1) hydrogen,
(2) Ci1-6 alkyl, unsubstituted or mono or disubstituted, the substituents
independently selected from hydroxy, halo, trifluoromethyl, C1-3alkyl and phenyl;
(3) phenyl, unsubstituted or mono or disubstituted, the substituents
independently selected from hydroxy, halo, trifluoromethyl, C1-3alkyl and phenyl;
B is:

10 (@ phenyl or naphthyl or mono, di or trisubstituted phenyl or naphthyl wherein

the substituents are independently CF3, CH3, Cl, F, Br;

(b) -CHpphenyl or mono or disubstituted -CH2phenyl wherein the substituents are
independently fluoro, chloro, methyl, phenyl or CF3;

(c) pyridyl or mono, d1 or trisubstituted pyridyl wherein the substituents are

15 independently chloro, methyl, phenyl or CF3;
(d) thiophene or mono or disubstituted thiophene wherein the substituents are

independently chloro, methyl, phenyl or CF3;
R4 and RS are joined together to form a ring selected from thiophene or substituted
phenyl, wherein the substituent is
20 (a) hydrogen,
() CH30-,
(¢) CH3SO2NH-, or
(d) CH3S802-; and
Rio is H, C1-3alky! or phenyl.
25 In an eighth embodiment there is disclosed a compound according to the seventh
embodiment wherein:
kisOor 1;
I+ mis3;

RI is
Rio

ISSeN

-
-

i} CH;

cl :

1N WLHCI01033-ABN
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R2 and R3 are each independently hydrogen, hydroxy, oxo, or -NRgC(O)Rg R7,
wherein B is phenyl or naphthyl, or mono or disubstituted phenyl or naphthyl wherein the
substituent is CF3, CH3, Cl, F, Br;
R4 and RS are joined together to form a ring selected from thiophene or substituted
5 phenyl, wherein the substituent is
(a) hydrogen,
() CH30-,
(¢) CH3SO2NH-, or
(d) CH3S02-; and
1o Rjg is H, C1-3alkyl or phenyl.
Still further disclosed is a compound of the formula A-R,

wherein R; is
Ryp ¢

IS

] CH;

Cl

Ry is H, C,_3alkyl or phenyl;
15 and wherein A is
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A
o O
CH,SO,NH
CH;S0, O
’ [6) N— : AN .

and B is phenyl.
5 As is clear from the examples and schemes, the designation:
Je or () o ),
X0 in formula I is interchangable with (CHpk or (CHy)l or (CHy)m respectively. As
** appreciated by those of skill in the art, halo as used herein are intended to include chloro,

.
[ ]
00 9000 oo

fluoro, bromo and iodo. Exemplifying the invention are the compounds of the examples
1o including the group consisting of 1'<((35)-(3,4-Dichlorophenyl)-4-(N-
methyl)benzamidobutyl)spiro(1H-indene-1,4"-piperidine);
. 1'-((35)-(3,4-Dichlorophenyl)-4-((N-methyl)-3,5-
R bis(trifluoromethyl)benzamidobutyl)spiro(1H-indene-1,4"-piperidine); 1'-((35)-(3.4-

e ne
[ 3

et ® Dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-dihydro-4-hydroxy-6-methoxy-

“¥ - 15 spiro[2H-1-benzopyran-2,3'-piperidine];
1'<((3S)-(3,4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-dihydro-4-hydroxy-6-

ogee methoxy-spiro[2H-1-benzopyran-2,4'-piperidine}; and

.
[ ]
L
.
®
[ ]

(1}
.
42 ]
o o
L] .

RO 1'-((3S)-(3 4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)spiro(indane-1,4'-piperidine).
| The compounds of the present invention are useful in the prevention and treatment

20 of a wide variety of clinical conditions (as detailed in this specification) which are
characterized by the presence of an excess of tachykinin, in particular substance P and
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These conditions may include disorders of the central nervous system such as
anxiety, depression, psychosis and schizophrenia; neurodegenerative disorders such as

AIDS related
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dementia, senile dementia of the Alzheimer type, Alzheimer's disease
and Down's syndrome; demyelinating diseases such as multiple sclerosis
and amyotrophic lateral sclerosis and other neuropathological disorders
such as diabetic or peripheral neuropathy, AIDS related neuropathy,
chemotherapy-induced neuropathy, and neuralgia; respiratory diseases
such as chronic obstructive airways disease, bronchopneumonia,
bronchospasm and asthma; inflammatory diseases such as inflammatory
bowel disease, psoriasis, fibrositis, osteoarthritis and rheumatoid
arthritis; allergies such as eczema and rhinitis; hypersensitivity
disorders such as poison ivy; ophthalmic diseases such as conjunctivitis,
vernal conjunctivitis, and the like; cutaneous diseases such as contact
dermatitis, atopic dermatitis, urticaria, and other eczematoid dermatitis;
addiction disorders such as alcholism; stress related somatic disorders;
reflex sympathetic dystrophy such as shoulder/hand syndrome;
dysthymic disorders; adverse immunological reactions such as rejection
of transplanted tissues and disorders related to immune enhancement or
suppression such as systemic lupus erythematosis; gastrointestinal (GI)
disorders and diseases of the Gl tract such as disorders associated with
the neuronal control of viscera such as ulcerative colitis, Crohn’s disease
and incontinence; disorders of bladder function; fibresing and collagen
diseases such as scleroderma and eosinophilic fascioliasis; disorders of
blood flow caused by vasodilation and vasospastic diseases such as
angina, migraine and Reynaud’s disease; and pain or nociception, for
example, that is attributable to or associated with any of the foregoing
conditions especially the transmission of pain in migraine. Hence, these
compounds are readily adapted to therapeutic use for the treatment of
physiological disorders associated with an excess of tachykinins,
especially substance P and NKA.

The compounds of the present invention are particularly
useful in the treatment of pain or nociception and/or inflammation and
disorders associated therewith such as, for example: neuropathy, such
as diabetic or peripheral neuropathy and chemotherapy-induced
neuropathy; asthma; osteoarthritis; rheumatoid arthritis; migraine and
emesis.
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For the treatmeit of any of these diseases compounds of
Formula I may be administered orally, topically, parenterally, ICV, by
inhalation spray or rectally in dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable carriers, adjuvants
and vehicles.. The term parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, intracisternal injection or
infusion techniques. In addition to the treatment of warm-blooded
animals such as mice, rats, horses, cattle, sheep, dogs, cats, etc., the
cempounds of the invention are effective in the treatment of humans.

The pharmaceutical compositions containing the active

“ingredient may be in & form suitable for oral use, for example, as
tablets, troches, lozenges, aqueous or oily suspensions, dispersible

powders or granules, emulsions, hard or soft capsules, or syrups or
elixirs. Compositions intended for oral use may be prepared according
to any method known to the art for the manufacture of pharmaceutical
compositions and such compositions may contain one or more agents

selected from the group consisting of sweetening agents, flavoring
agents, coloring agents and preserving agents in order to provide
pharmaceuticaltly elegant and palatable preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the marufactire of tablets.
These excipients may be for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, calciumn phosphate or sodium
phosphate; granulating and disintegrating agents, for example, comn
starch, or alginic acid; binding agents, for example starch, gelatin or
acacia, and lubricating agents, for example magnesium stearate, stearic
acid or talc. The tablets may be uncoated or they may be coated by
known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a
longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed. They may also
be coated by the techniques described in the U.S. Patents 4,256,108;
4,166,452; and 4,265,874 to form osmotic therapeutic tablets for
control release.
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Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an inert
solid diluent, for example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the activ: ingredient is mixed
with water or an oil medium, for example peanut oil, liquid paraffia, or
olive oil.

Aqueous suspensions contain the active materials in
admixture with excipients suitable for the manufacture of aqueous
suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sodium alginate, polyvinyl- pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents may be a
naturally-occurring phosphatide, for example lecithin, or condensation
products of an alkylene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of
ethylene oxide with partial esters derived from fatty acids and hexitol
anhydrides, for example polyethylene sorbitan monocoleate. The
aqueous suspensions may also contain one or more preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring
agents, one or more flavoring agents, and one or more sweetening
agents, such as sucrose or saccharin,

Oily suspensions may be formulated by suspending the
active ingredient in a vegetable oil, for example arachis oil, olive oil,
sesame oil or coconut oil, or in a mineral oil such as liquid paraffin.
The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such &s
those set forth above, and flavoring agents may be added to provide a
palatable oral preparation. These compositions may be preserved by the
addition of an anti-oxidant such as ascorbic acid.



WO 94/17045 PCT/US94/00819

10

15

20

25

30

7L
- 26--

Dispersible powders and granules suitable for preparation
of an aqueous suspension by the addition of water provide the active
ingredient in admixture with a dispersing or wetting agent, suspending
agent and onetor more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example sweetening,
flavoring and coloring agents, may also be present.

The pharmaceutical compositions of the invention may also
be in the form of oil-in-water emulsions. The oily phase may be a
vegetable oil, for example olive oil or arachis oil, or a mineral oil, for
example liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally- occurring gums, for example gum acacia or
gum tragacanth, naturally-occurring phosphatides, for example soy
bean, lecithin, and esters or partial esters derived from fatty acids and

hexitol anhydrides, for example sorbitan monooleate, and condensation

products of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetening
agents, for example glycerol, propylene glycol, sorbitol or sucrose.
Such formulations may also contain a demulcent, a preservative and
flavoring and coloring agents. The pharmaceutical compositions may
be in the form of a sterile injectable aqueous or oleagenous suspension.
This suspension may be formulated according to the known art using
those suitable dispersing or wetting agents and suspending agents which
have been mentioned above. The sterile injectable preparation may also
be a sterile injectable solution or suspension in a non-toxic parenterally-
acceptable diluent or solvent, for example as a solution in 1,3-butane
diol. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation of injectables.
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The compounds of formula I may also be administered in
the form of suppositories for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a suitable non-
irritating excipient which is solid at ordinary temperatures but liquid at
the rectal temperature and will therefore melt in the rectum to release
the drug. Such materials are cocoa butter and polyethylene glycols.

For topical use, creams, ointments, jellies, solutions or
suspensions, etc., containing the compounds of Formula I are employed.
(For purposes of this application, topical application shall include mouth
washes and gargles.)

In the treatment of a condition associated with an excess of
tachykinins, an appropriate dosage level will generally be about 0.001 to
50 mg per kg patient body weight per day which can be administered in
single or multiple doses. Preferably, the dosage level will be about 0.01
to about 25 mg/kg per day; more preferably about 0.05 to about 10
mg/kg per day. A suitable dosage level may be about 0.001 to.25 mg/kg
per day, about 0.005 to 10 mg/kg per day, or about 0.005 to 5 mg/kg
per day. Within this range the dosage may be 0.005 to 0.05, 0.05t0 0.5
or 0.5 to 5.0 mg/kg per day. The compounds may be administered on a
regimen of 1 to 4 times per day, preferably once or twice per day.
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Several methods for preparing the compounds of this
invention are illustrated in the following Schemes and Examples.

The compounds of the present invention are prepared by
alkylating azacycle I, in which R] = H, under appropriate conditions
(Scheme 1). The required azacycle starting materials are prepared
using methods described in the literature; more specifically, as
described in Claremon, D.A. et al, European Patent 0 431 943 943 A2,
Evans, B.E. et al, U.S. Patent 5.091.387, Davis, L. et al, U.S. Patent
4,420,485, all of which are incorporated by reference, and Parham
et al, Journal of Organic Chemistry, 41, 2628 (1976). None of the
compounds in the foregoing references are alleged to be neurokinin
antagonists.

Thus, azacycle I (R1=H) is combined with the appropriate
aldehyde and the intermediate imine is réduced to the tertiary amine
chemically (e.g. using sodium cyanoborohydride) or catalytically (e.g.
using hydrogen and palladium on carbon or Raney nickel catalyst)
(Scheme 1). The aldehyde needed for this reaction can be prepared by
methods generally known in the chemical literature; for the purposes of
the present invention the preparation of a representative aldehyde is
described in Hale, J.J.; Finke, P.E.; MacCoss, M. Bioorganic and

Medicinal Chemistry Letters, 2, (Feb. 1993).

In an alternative embodiment of the present invention,
azacycle I (R1=H) can be alkylated with an alkyl halide or alkyl
sulfonate ester (with or without an added base to neutralize the mineral
acid or sulfonic acid by-product) to give the desired compound
(Scheme 1). The alkyl halide or alkyl sulfonate needed for this
reaction can be prepared by methods generally known in the chemical
literature; for the purposes of the present invention an aldehyde,
prepared as described above, can be reduced to an alcohol with sodium
borohydride, diisobutylaluminum hydride or lithium aluminum
hydride, and the product alcohei converted to either the alkyl halide
using methods described in March J. "Advanced Organic Chemistry",
3rd ed., John Wiley & Sons, New York, pp. 382-384 (1985), or alkyl
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sulfonate ester using methods described in March J. "Advanced Organic
Chemistry", 3rd ed., John Wiley & Sons, New York, p. 444 (1985).

In an alternative embodiment of the present invention, I
(R1 = H) can be acylated to give the tertiary amide and subsequent
reduction with a strong reducing agent (e.g. diborane including borane
dimethylsulfide; and, lithium aluminum hydride) will give the desired
compound (Scheme 1). The acylating agent needed for this reaction
can be prepared by methods generally known in the chemical literature;
for the purposes of the present invention an aldehyde, prepared as
described above, can be oxidized using such commonly used reagents as
permanganate in acid or silver oxide, and the resulting acid activated as
an acid chloride or mixed anhydride which can be used to acylate I (R]
= H). The product amide can in and of itself be a neurokinin antagonist
or can be reduced with a strong reducing agent, such as diborane of
lithium aluminum hydride, to give the tertiary amine.
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EXAMPLE 1

1'-(3-(S)-(3,4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)spiro(1H-
indene-1,4'-piperidine)

A mixture of 125 mg (0.36 mmol) of (3S)-(3,4-dichlorophenyl)-
4-(N-methyl)benzamidobutanal, 107 mg (0.48 mmol) of spiro(1H-
indene-1,4'-piperidine) hydrochloride, and 100 mg of activated 3 A
molecular sieves in 2 mL of methanol was treated with 1.5 mL of 1.0 M
sodium cyanoborohydride solution in THF and stirred at room
temperature for 20 hours. The mixture was filtered through a pad of
Celite; the reaction flask and filtered solids were rinsed well with
methanol (~25 mL). Saturated sodium bicarbonate solution (5 mL) was
added to the filtrate and the resulting milky mixture was concentrated in
vacuo. The residue was partitioned between 25 mL of ethyl acetate and
10 mL of water and the layers were separated. The organic layer was
dried over magnesium sulfate and concentrated in vacuo. Flash
chromatogranhy on 8 g of silica gel using ether, then 20:1 v/v
ether/methanol as the eluant afforded 146 mg (78%) of the title
compound as a foam.

IH NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 0.80-4.05 ppm (18 H), 6.75 (app s, 1
H), 6.79 (app s, 1 H), 6.95-7.50 (12 H).

2.69 and 3.04 (-CH2N(CH3)COPh)
Mass Spectrum (FAB): 521 (M+H, 37Cl + 33Cl isotope), 519 (M+H,
35C1 +35Cl isotope).

The following table summarizes compounds that were
prepared using a procedure analogous to EXAMPLE 1 substituting the
required spiroazicycle hydrochloride for the spiro(1H-indene-1,4"
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piperidine) hydrochloride. Methylene chloride/methanol/ ammonium
hydroxide (40:1:0.1 v/v/v) was used as the chromatography eluant.

5
R-CHO. Na(CN)BH,
’ -
molecular sieves
MeOH/THF
10
"Spiroazacycle”
15 EXAMPLE “Spi yele" R}
0 -(CH,),CHCH,NCOPh
F 2 ]
2 T o™
20 ™ S
IH NMR (€DCl3, 400 MHz, ppm): & 1.50-3.75 (20 H), 3.77
(s, 3 H), 6.62-7.43 (11 H),
25 Mass Spectrum (FAB): 583 (M+H, 37C1 + 35Cl isotope), 581
(M+H, 35Ct + 35C1 isotope).
34

-(CH,),CHCH,NCOPh
- i

O
3 , 3
Ci

Cl




PCT/US94/00819

WO 94/17048
-33-

1H NMR (CDCl3, 400 MHz, ppm): 8 1.58-3.95 (24 H), 6.72-
7.62 (11 H).

| Mass Spectrum (FAB): 646 (M+H, 37Cl + 33Cl isotope), 644

3 (M+H, 35C1 + 35Cl isotope).

EXAMPLE “Spiroazacycle" Rj
10

-(CH,),CHCH,NCOPh
- |

N ; CH
| :I C Cl
15 oA NH a

1 NMR (CDCI3, 400 MHz, ppm): & 1.70-4.18 (33 H), 6.72-

7.47 (11 H).
20 Mass Spectrum (FAB): 701 (M+H, 37C1 + 35Cl isotope), 699
(M+H, 35C1 + 35C1 isotope).
25
0 -(CH,),CHCH,NCOPh
) - i
o NH [: ]
. cl
Cl
30
¢ IH NMR (CDCI3, 400 MHz, ppm): & 1.56-3.57 (20 H), 3.90

(m, 1 H), 6.72-7.43 (11 H).

3.77 (CH30-)




WO 94/17045 PCT/US94/00819

0
- 34
. Mass Spectrum (FAB): 583 (M+H, 37C1 + 33Cl isotope), 581
(M+H, 35a +35a1 isotope).
EXAMPLE “Spiroazacycle” Ri
S
0 -(CH,),CHCH,NCOPh
CH3O H 1
6 @. . : CH,
NH
1H NMR (CDCI3, 400 MHz, ppm): & 1.39-3.50 (20 H), 6.70-
7.40 (11 H).
15 3.80 (CH30-)
Mass Spectrum (FAB): 567 (M+H, 37Cl + 35Cl isotope), 565
(M+H, 35C1 + 35C1 isotope).
20
‘ - 1
: T 0w :
. e
Cl
1H NMR (CDC13, 400 MHz, ppm): & 1.45-3.97 (25 H), 6.73-
. 7.65 (11 H).
30
) Mass Spectrum (FAB): 617 (M+H, 37C1 + 35Cl isotope). 615

(M+H, 35C1 + 35C1 isotope).
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- EXAMPLE "Spiroazacycle" Ri
OH -(CH,),CHCH,NCOPh
s . CH,SO,NH : CH
NH
IO e
ql
1H NMR (CDCI3, 400 MHz, ppm): 8 1.65-3.60 (24 H), 3.95
10 (m, 1 H), 4.75 (m, 1 H), 6.70-7.40 (11 H).
Mass Spectrum (FAB): 648 (M+H, 37Cl+35C1 isotope), 646
(M+H, 35C1 + 35C1 isotope).
15
0] -(CH,),CHCH,NCOPh
A < 1
~ CH
9 7\ 7 3
20 STESN_ NH Cl
- a
1H NMR (CDCI3, 400 MHz, ppm): & 1.40-3.95 (16 H), 6.70-
7.45 (8 H), 7.00 (app s, 1 H), 7.03 (app s. 1 H).
25

2.67 and 2.81 (-CH2N(CH3)COPh)

Mass Spectrum (FAB): 575 (M+H, 37Cl + 33Cl isotope), 573
. (M+H, 35C1 + 35C1 isotope).

30
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EXAMPLE "Spiroazacycle” R

-(CH,),CHCH,NCOPh
: OO p
Cl

cl

1H NMR (CDCl3, 400 MHz, ppm): & 1.45-3.95 (17 H). 6.70-
10 745 (12 H)

2.69 and 2.97 (-CH2N(CH3)COPh)

Mass Spectrum (FAB): 525 (M+H, 37C1 + 35Ct isotope), 523

15 (M+H, 351 +35¢1 isotope).
20 0 -(CHy);CHCH,NCOPh
CH;S : !
1 ’ 02\@561%1 s
Cl

25 1H NMR (CDC!3, 400 MHz, ppm): 8 1.60-3.95 (23 H), 6.70-
7.42 (9H),7.98 (dd, 1 H,J=24,87),841(d, 1 H.J =
2.32).

Mass Spectrum (FAB): 631 (M+H. 37C1 + 35C1 isotope). 629
30 (M+H, 35C1 + 35Cl isotope).
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EXAMPLE “Spiroazacycle” R
0 -(CH,),CHCH,NCOPh
- |

NH s =
" CH;S0; CH;
O \_NH GQ
a

1H NMR (CDCl3, 400 MHz, ppm): & 1.15-4.00 (24 H), 6.65-
7.77 (11 H).

Mass Spectrum (FAB): 645 (M+H, 37C1 + 35Cl isotope), 643
(M+H, 351+ 35C1 isotope).

EXAMPLE 13

1'-(3-(S)-(3 4-Dichlorophenyl)-4-((N-methyl)-3.5-
bis(trifluoromethyl)benzamidobutyl)spiro(1H-indene-1,4"-piperidine)

STEP 1: N—MethyI-N-((28)—(3,4—dichlorophenyl)-4-penteny1)-3,5-
bis(trifluoromethyl) benzamide.

A rapidly stirred mixture of 135 mg (0.55 mmol) of N-
methyl (2S)-(3,4-dichlorophenyl)-4-pentenamine, 2 mL of saturated
aqueous sodium bicarbonate solution and 4 mL of toluene was treated
with 0.35 mL (1.9 mmol) of 3,5-bis(triflucromethyl) benzoyl chloride
and the resulting mixture was stirred at room temperature for 20
minutes. The reaction mixture was diluted with 25 mL of ether and the
layers were separated. The organic layer was washed with 10 mL of
2.0 N sodium hydroxide solution, 10 mL of 2.0 N hydrochloric acid
solution, 10 mL of saturatzd aqueous sodium chloride solution, dried
over magnesium sulfate and concentrated in vacuo. Flash
chromatography on 12 g of silica gel using 4:1 v/v hexanes/cther as the
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eluant afforded 263 mg (99%) of the title compound as an oil, [a]D =

-27.6 (¢ = 0.5, CHCI3, 20 °C).

1H NMR (CDCIl3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 2.15-3.85 (5§ H), 2.71 an4 3.07 3 H,
-CHN(CH3)COAD), 4.95-5.07 (2 H, -CH2CH=CHD?), 5.40-5.75 (1 H,
-CH2CH=CH2), 6.70-8.50 (6 H).

IR (neat): 1726, 1643, 1470, 1371, 1228, 1122, 993, 905, 681.

Mass Spectrum (FAB): 486 (37Cl + 35Cl isotope), 484 (33C1 + 35Cl
isotope).

Analysis:  Calculated for C21H17CI2F6NO
C, 52.08; H, 3.54; N, 2.89
Found: C, 51.13; H, 3.31; N, 2.45.

STEP 2: 1'-(3-(S)-(3,4-Dichlorophenyl)-4-((N -methyl)-3,5-
bis(ttifluoromethyl) benzamidobutyl)spiro(1H-indene-1,4"-piperidine).

A solution of 250 mg (0.52 mmol) of N-methyl-N-{(2S)-
(3,4-dichlorophenyl)-4-pentenyl)-3,5-bis(trifluoromethyl) benzamide
(EXAMPLE 13, STEP 1) in 8 mL of 2:1:1 v/v/v
acetone/s-butanol/water was treated with 5 mg (0.02 mmol) of osmium
tetroxide. After 5 min, 91 mg (0.77 mmol) of N-methyimorpholine N-
oxide was added and the resulting mixture was stirred at room
temperature for 1.5 h. The rzaction was quenched with approximately
100 mg of sodium bisulfite and concentrated in vacuo to 25% of the
original volume. The residue was partitioned between 50 mL of
methylene chloride and 20 mL of water and the layers were separated.
The organic layer was dried over magnesium sulfate. The aqueous
layer was extracted with 25 mL of methylene chloride; the extract was
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dried and combined with the original organic layer. The combined
organic layers were concentrated in vacuo to afford the crude diol.

A solution of the diol in 8 mL of 3:1 v/v THF/water was
treated with 197 mg (0.92 mmol) of sodium periodate, After 30 min,
the reaction mixture was partitioned between 50 mL of ether and 25
mL of water and the layers were separated. The organic layer was
dried. The aqueous layer was extracted with 50 mL of ether; the
extract was dried and combined with the original organic layer. The
combined Orgaxlic layers were concentrated in vacuo. The residue was
filtered through a pad of 10 g of silica gel using 3:2 v/v ether/hexanes as
the eluant to afford 154 mg (61%) of aldehyde.

A solution of 150 mg (0.31 mmol) of aldehyde and 115 mg
(0.52 mmol) of spiro(1H-indene-1,4'-piperidine) hydrochloride in 3 mL
of methanol was treated with 1.5 mL of 1 M sodium cyanoborohydride
solution in THF, The mixture was stirred at 1t for 16 h. The reaction
was quenched with 5 mL of sat'd NaHCO3 and the resulting mixture
was partitioned between 30 mL of ether and 10 mL of water and the
layers were separated. The organic layer was dried. The aqueous layer
was extracted with 30 mL of ether; the extract was dried and combined
with the original organic layer. The combined organic layers were
concentrated in vacuo. Flash chromatography on 10 g of silica gel
using 100:1 v/v, then 40:1 v/v CH2Cl2/methanol as the eluant afforded
134 mg (66% from the intermediate aldehyde) of the title compound as
a foam.

10

15

20

25 ,
1H NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 1.30-3.90 (15 H), 6.73-6.80 (m, 2

H), 7.05-7.90 (10 H).

2.72 and 3.12 (-CH2N(CH3)COAr)

30

Mass Spectrum (FAB): 656 (37Cl + 35Cl isotope), 654 (35C1 + 35Cl
isotope).
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Analysis:  Calculated for C33H30CI2F6N20
| C, 60.47; H, 4.61; N, 4.27
Found: C, 59.84; H, 4.46; N, 3.97.

EXAMPLE 14

1'-<((3S)-(3 4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-
dihydro-4-hydroxy-6-methoxy-spiro[2H-1-benzopyran-2,3'-piperidine]

A solution of 51 mg (0.088 mmol) of 1'-((35)-(3.4-
dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-dihydro-4-oxo-6-
methoxy-spiro[2H-1-benzopyran-2,3'-piperidine] (EXAMPLE 2) in 1
mL of methanol at 0 °C was treated with 10 mg of sodium borohydride.
The resulting mixture was warmed to room temperature and stirred for
30 minutes. The reaction was quenched with 1.0 mL of 2.0 N sodium
hydroxide solution and extracted with 3 x 10 mL of methylene chloride.
The organic extracts were combined, dried over sodium sulfate and

concentrated to afford 53 mg of the title compound.

1H NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 1.40-5.00 (25 H), 6.70-7.42 (11 H).

Mass Spectrum (FAB): 585 (37C1 + 35Cl isotope), 583 (35CI + 35Cl
isotope).
EXAMPLE 15

1'-((35)-(3,4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-
dihydro-4-hydroxy-6-methoxy-spiro[2H-1 -benzopyran-2,4'-piperidine]}

The title compound was obtained from 1'-((35)-(3,4-
dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3,4-dihydro-4-0x0-6-
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- methoxy-spiro[2H-1-benzopyran-2,4'-piperidine] (EXAMPLE 5) using

a procedure analogous to EXAMPLE 14.

1H NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 1.40-3.58 (20 H), 3.86 (m, 1 H),
4.479 (br s, 1 H), 6.70-7.41 (11 H).

3.75 (3 H, CH30-)

Mass Spectrum (FAB): 585 (37C1 + 35Cl isotope), 583 (35Cl + 35CI
isotope).

EXAMPLE 16

1'-((38)-(3,4-Dichlorophenyl)-4-(N-
methyl)benzamidobutyl)spiro(indane-1,4'-piperidine)

A mixture of 50 mg (0.096 mmol) of 1'-((35)~(3.4-
dichlorophenyl)-4-(N-methyl)benzamidobutyl)spiro(1H-indene-1,4'-
piperidine) (EXAMPLE 1) and 7.5 mg 10% paliadium on carbon
catalyst in 2 mL of absolute ethanol was stirred under an atmosphere of
hydrogen for 5 hours. The catalyst was filtered on a pad of Celite, the
flask and filtered solids rinsed well with ethanol (20 mL) and the filtrate
was concentrated in vacuo. Flash chromatography on 4 g of silica gel
afforded 43 mg of the title compound as an oil.

IH NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): 8 1.45-4.05 (22 H), 6.80-7.60 (12 H).

Mass Spectrum (FAB): 523 (37C1 + 35Cl isotope), 521 (35C1 + 35CI
isotope).
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EXAMPLE 17

1'-(1-Ox0-(3S)-(3,4-dichlorophenyl)-4-(N-
methyl)benzamidobutyl)spiro(1H-indene-1,4"-piperidine)

STEP 1: (3S)-(3,4-Dichlorophenyl)-4-(N-methyl)benzamidobutanoic
acid.

A solution of 525 mg (1.5 mmol) of (35)-(3,4-
dichlorophenyl)-4-(N-methyl)benzamidobutanal in 10 mL of 1:1 v/v
methanol/ 1.0 N sodium hydroxide solution was treated with 463 mg
(2.0 mmol) of freshly prepared silver oxide and the resulting mixture
was stirred at room temperature for 20 hours. The reaction mixture
was filtered through a pad of Celite and the flask and filtered solids
were washed well with methanol (~25 mL). The filtrate was
concentrated to ~10% of the original volume in vacuo and the residue
was partitioned between 50 mL of ether and 50 mL of 2.0 N
hydrochloric acid solution and the layers were separated. The organic
layer was washed with 25 mL of saturated aqueous sodium chloride
solution, dried over magnesium sulfate and concentrated in vacuo.
Flash chromatography on 30 g of silica gel using 1:1 v/v ethyl
acetate/hexanes + 1% acetic acid as the eluant afforded 540 mg (98%) of
the title compound as a foam.

1H NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): & 1.20-4.00 (8 H), 6.70-7.45 (8 H).

Mass Spectrum (FAB): 368 (37C1 + 35Cl isotope), 366 (35CI + 35Cl
isotope).

STEP 2: 1'-(1-Ox0-(3S)-(3 4-dichlorophenyl)-4-(N-
methyl)benzamidobutyl)spiro (1H-indene-1,4'-piperidine).
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A solution of 315 mg (0.86 mmol) of (35)-(3,4-
dichlorophenyl)-4-(N-methyl)benzamidebutanoic acid (EXAMPLE 17,
STEP 1) in 3 mL of methylene chloride was treated with 0.5 mL of
oxalyl chloride and 1 drop of N,N-dimethylformamide. The resulting
solution was stirred at room temperature for 20 minutes, then
concentrated in vacuo. The residue was twice redissolved in 10 mL of
ether and concentrated in vacuo.

A solution of the crude acid chloride in 5 mL of methylene
chloride was slowly added to a solution of 300 mg (1.62 mmol) of
spiro(1H-indene-1,4'-piperidine) and 0.52 mL (3.0 mmol) of N,N-

diisopropylethyl amine in 5 mL of methylene chloride at 0 °C and the

resulting solution was stirred cold for 1 hour. The reaction mixture
was diluted with 40 mL of ethyl acetate and washed with 20 mL of

2.0 N hydrochloric acid solution, 20 mL of saturated aqueous sodium
bicarbonate solution, 20 mL of saturated sodium chloride solution,
dried over magnesium sulfate and concentrated in vacuo. Flash
chromatography on 25 g of silica gel using 7:3 v/v, then 1:1 v/v
methylene chloride/ethyl acetate as the eluant afforded 302 mg (66%) of

the title compound as a foam.

1H NMR (CDCI3, 400 MHz, ppm, ranges are given due to amide
rotamers and line broadening): d 1.20-2,00 (5 H), 2.40-4.70 (11 H),
6.79 (app s, 2 H), 6.85-7.55 (12 H).

Mass Spectrum (FAB): 535 (37C1 + 33Cl isotope), 533 (35c1 + 351
isotope).
EXAMPLE 18

1'-((3S)-(3,4-Dichlorophenyl)-(4)-((N-
methyl)benzamido)pentyl)spiro(1 H-indene-1,4'-piperidine)
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STEP 1: N-Methoxy-N-methyl-(2S)-(3,4-dichlorophenyl)-4-
pentenamide.

A mixture of 306 mg (1.25 mmol) of (2S)-(3,4-
dichlorophenyl)-4-pentenoic acid and 202 mg (1.50 mmol) of 1-
hydroxybenzotriazole hydrate in 10 mL of methylene chloride was
cooled to 0°C and treated with 287 mg (1.50 mmol) of
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide. The cooling bath was
removed and after 45 min. a solution of 365 mg (3.75 mmol) of N,O-
dimethylhydroxylamine hydrochloride and 522 i (3.75 mmol) of
triethylamine in 10 mL of methylene chloride was added via cannula.
The mixture was then stirred at 22°C for 4 hours and then quenched
with 10 mL of water and diluted with 8 mL of methylene chloride. The
layers were separated and the aqueous layer was extracted with
methylene chloride (2 x 10 mL). The combined organic layers were
washed with 10 mL of brine, dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo. Flash chromatography on 75 g of
silica gel using 1:9 v/v ethyl acetate/ hexane as the eluant afforded 319
mg (89%) of the title compound as a clear oil.

1H-NMR (400 MHz, CDCI3) § 2.40 (pentet, 1H), 2.75 (pentet, 1H),
3.13 (s, 3H), 3.52 (s, 3H), 3.99-4.01 (m, 1H), 4.96-5.05 (m, 2H), 5.63-
5.70 (m, 1H), 7.15 (dd, 1H), 7.35 (d, 1H), 7.41 (d, 1H).

Mass Spectrum (FAB): m/z 290 (M+H, 37Cl + 35Cl isotope, 50%), 288
(M+H, 37C1 + 37Cl isotope, 100%).

STEP 2. (3S)-(3,4-dichlorophenyl)-5-hexen-2-one.

A solution of 319 mg (1.11 mmoL) of N-methoxy-N-
methyl-(2S)-(3,4-dichloropheny})-4-pentenamide (EXAMPLE 18,
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STEP 1) in 10 mL of dry tetrahydrofuran was cooled to -70°C and
treated with 1.0 mL (1.40 mmol) of methyllithium and stirred between
-70°C to -40°C. After 3 hours, the reaction was quenched with 5 mL of
water, and diluted with 10 mL of ethyl acetate. The layers were
separated and the organic layer was washed with water (3 x 10 mL).
The aqueous layers were extracted with 10 mL of ethyl acetate. The
combined organic layers were washed with 10 mL of saturated aqueous
sodium chloride solution, dried over anhydrous sodium sulfate, filtered,
and concentrated in vacuo. Flash chromatography on 44 g of silica gel
using 1:3 v/v ethyl acetate/ hexane as the eluant afforded 250 mg (93%)
of the title compound as a clear oil.

1H-NMR (400 MHz, CDCI3) 8 2.07 (s, 3 H), 2.36 (pentet, | H), 2.72
(pentet, 1 H), 3.64 (t, 1 H), 4.95-5.01 (m, 2 H), 5.55-5.65 (m, 1 H),
7.03 (dd, 1 H), 7.30 (d, 1 H), 7.39 (d, 1 H).

Mass Spectrum (FAB): m/z 245 (M+H, 37C1 + 35Cl isotope, 30%), 243
(M+H, 37C1 + 37CI isotope, 50%), 155 (60%), 119 (100%).

STEP 3: N-Methyl-(3S)-(3,4-dichlorophenyl)-5-hexen-2-amine.

A mixture of 102 mg (0.42 mmoL) of (3S)-(3,4-
dichlorophenyl)-5-hexen-2-one (EXAMPLE 18, STEP 2), 170 mg (2.52
mmol) of methylamine hydrochloride, and 234 pl (1.68 mmol) of
triethylamine in 4.0 mL of methanol was treated with 16 mg (0.25
mmol) of sodium cyanoborohydride and stirred at 22°C for 20 hours.
Saturated aqueous sodium bicarbonate solution (1.0 mL) was added and
the resulting milky mixture was diluted with 5.0 mL of ethy] acetate and
5.0 mL of water. The layers were separated and the organic layer was
washed with water (3 x 5 mL). The aqueous layers were extracted with
10 mL of ethyl acetate. The combined organic layers were washed with
10 mL of saturated aqueous sodium chloride solution, dried over
anhydrous sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography on 42 g of silica gel using 10:1 v/v ether/ hexane as the
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eluant afforded 64 mg of the higher Rf isomer (Isomer A) and 22 mg of
a lower Rf isomer (Isomer B) both as yellow oils.

1H.NMR (400 MHz, CDCI3); Isomer A: 8 1.04 (d, 3 H), 2.29-2.35 (m,
4 H), 2.50-2.68 (m, 3 H), 4.86-4.95 (m, 2 H), 5.48-5.56 (m, 1 H), 7.01
(dd, 1 H), 7.26 (d, 1 H), 7.34 (d, 1 H); Isomer B: d 0.86 (d, 3 H),
2.32-2.50 (m, 4 H), 2.51-2.53 (m, 1 H), 2.68-2.73 (m, 2 H), 4.88-4.98
(m, 2 H), 5.54-5.61 (m, 1 H), 6.97 (dd, 1 H), 7.22 (d, 1 H), 7.33 (d, ]
H).

Mass Spectrum (Isomer A) (FAB): m/z 260 (M+H, 37C1 + 35C1
isotope, 70%), 258 (M+H, 35C1 + 35Cl isotope, 100%).

STEP 4: N-Methyl-N-((2)-((3S)-(3,4-dichlorophenyl))-5-
hexenyl)benzamide.

A solution of 197 mg (0.76 mmol) of N-methyl (3S)-(3,4-
dichlorophenyl)-5-hexen-2-amine (Isomer A) (EXAMPLE 18, STEP 3)
in 7.0 mL of dry methylene chloride was cooled to -70°C and treated
with 160 ul (1.14 mmol ) of triethylamine and 177 pl (1.53 mmol) of
benzoyl chloride. The cooling bath was removed and the reaction was
stirred at 22°C for 20 hours. The reaction was quenched with 3.0 mL
of water and diluted with 8.0 mL of methylene chloride. The layers
were separated and the aqueous layer was extracted with methylene
chloride (2 x 5 mL). The combined organic layers were washed with
10 mL of brine, dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Flash chromatography on 43 g of silica gel
using 1:3 v/v ethyl acetate/ hexane as the eluant afforded 261 mg (95%)
of the title compound as a clear oil.

IH.NMR (400 MHz, CDCI3, ranges are given due to amide rotamers
and line broadening) 8 1.38-5.55 (13H), 6.70-7.38 (9H).
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Mass Spectrum (FAB): m/z 364 (M+H, 37Cl + 35Cl isotope, 100%),
362 (M+H, 35ClI + 35Cl isotope, 70%).

STEP 5: (3S)-(3,4-Dichlorophenyl)-(4)-(N-methyl)benzamidopentanal.

A solution of 261 mg (0.72 mmol) of N-methyl-N-((2?)-
((3S)-(3,4-dichlorophenyl))-5-hexenyl)benzamide (EXAMPLE 18,
STEP 4) in 4.0 mL of 2:1:1 v/v/v acetone/t-butanol/water was treated
with 1.8 mg (0.01 mmol) of osmium tetroxide. After 5 min., 128 mg
(1.08 mmol) of N-methylmorpholine N-oxide was added and the
resulting mixture was stirred at 22°C for 2 hours. The reaction was
quenched with 84 mg of sodium bisulfite and concentrated in vacuo to
25% of the original volume. The residue was partitioned between 10
mL of methylene chloride and 15 mL of water and the layers were
separated. The aqueous layer was extracted with methylene chloride (2
x 5mL). The combined organic layers were dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo.

A solution of the crude diol in 6.0 mL of 3:1 v/v
THF/water was treated with 194 mg (0.90 mmol) of sodium periodate.
After 30 min., the reaction mixture was partitioned between 10 mL of
ethyl ether and 10 mL of water and the layers were separated. The
organic layer was washed with water (2 x 10 mL), dried over
anhydrous sodium sulfate, filtered, and concentrated in vacuo. The
residue was filtered through a pad of 76 g of silica gel using ethyl ether
as the eluant to afford 183 mg (70%) of the title compound as an oil.

1H-NMR (400 MHz, CDCI3, ranges are given due to amide rotamers
and line broadening) 8 1.33 (d, 3 H), 2.55 (s, 3 H), 2.81-2.89 (m, 3 H),
3.30-3.50 (m, 2 H), 4.90-5.10 (m, 1 H), 6.79-7.41 (m, 9 H), 9.50 (s, 1
H), 9.65 (s, 1 H).
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Mass Spectrum (FAB): m/z 366 (M+H, 37Cl + 33Cl isotope, 45%), 364
(M+H, 37Cl + 37Cl isotope, 65%), 242 (58%), 162 (100%), 136 (52%),

105 (53%).

STEP 6:1'-((2)-((3S)-(3.4-Dichlorophenyl)-5-(N-
methyl)benzamido)pentyl) spiro(1H-indene-1,4'-piperidine).

A mixture of 70 mg (0.19 mmol) of (3S)-(3.4-dichlorophenyl)-(4)-(N-
methyl)benzamidopentanal (EXAMPLE 18, STEP 5), 62 mg (0.28
mmol) of spiro(1H-indene-1-4"-piperidine) hydrochloride in 3.0 mL of
methanol was treated with 36 mg (0.58 mmol) of sodium
cyanoborohydride and stirred at 22°C for 20 hours. Saturated sodium
bicarbonate solution (1.0 mL) was added and the resulting milky
mixture was concentrated to 50% of its original volume. The residue
was partitioned between 20 mL of ethyl acetate and 10 mL of water and
the layers were separated. The organic layer was washed with water (3
x 10 mL). The aqueous layers were extracted with 10 mL of ethyl
acetate. The combined organic layers were washed with 10 mL of
saturated aqueous sodium chloride solution, dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. Flash
chromatography on 43 g of silica gel using 5:95 v/v methanol/methylene
chloride as the eluant afforded 83 mg (81%) of the title compound as a
white foam.

1H-NMR (400 MHz, CDCI3, ranges are given due to amide rotamers
and line broadening) 6 1.22-5.11 (20 H), 6.68-7.42 (m, 15 H).

Mass Spectrum (FAB): m/z 569 (M+H, 37Cl + 35Cl isotope, 70%), 567
(M+H, 35Cl + 35Cl isotope, 100%).

EXAMPLE 19
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1'-((2)~((3S)-(3,4-Dichlorophenyl)-5-(N-methy )benzamido)pentyl)
spiro(1-indane-1,4'-piperidine)

The title compound was prepared from 1'-((2)-((3S)-(3.4-
dichlorophenyl)-5-(N-methy)benzamido)pentyl) spiro(1 H-indene-1,4'-
piperidine) (EXAMPLE 18) using a procedure identical to EXAMPLE
16.

1H-NMR (400 MHz, CDCI3, ranges are given due to amide fotamers
and line broadening) & 1.36-5.28 (24 H), 6.77 (d, 2 H), 7.64-7.40 (m,
13 H).

Mass Spectrum (FAB): m/z 538 (M+H, 37Cl + 35Cl isetope, 70%), 536
(M+H, 35C1 + 35C1 isotope, 100%).

EXAMPLE 20

1'-((3S)-(3.4-Dichlorophenyl)-(4)-((N-
methyl)benzamido)octyl)spiro(1H-indene-1 /4 -piperidine}

The title compound was prepared in 6 steps from (25)-(3.4-
dichlorophenyl)-4-pentenoic acid using procedures identical to these in
EXAMPLE 18, substituting butyllithium for methyllithium in
EXAMPLE 18, STEP 2.

1H-NMR (400 MHz, CDCI3, ranges are given due to amide rotamers
and line broadening) § 0.92 (¢, 3 H), 1.20-3.00 (24 H), 6.69-6.90 (m, 4
H), 7.15-7.41 (m, 10 H).

Mass Spectrurmn (FAB): m/z 578 (M+H, 37Cl + 35Cl isotope, 70%), 576
(M+H, 35C1 + 35Cl isotope, 100%).
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EXAMPLE 21

1'-((4)-((3S)-(3,4-Dichlorophenyl)-1-(N-
methyl)benzamido)octyl)spiro(1H-indene-1,4"-piperidine)

The title compound was prepared from 1'-((4)-((3S)-(3.4-
dichlorophenyl)-1-(N-methyl)benzamido)octyl)spiro(1H-indene-1,4'-
piperidine) (EXAMPLE 20) using a procedure identical to EXAMPLE
16.

1H-NMR (400 MHz, CDCIl3, ranges are given due to amide rotamers
and line broadening) & 0.92 (t, 3 H), 1.35-2.87 (27 H), 6.75 (d, 2 H),
7.12-7.40 (m, 10 H).

Mass Spectrum (FAB): m/z 580 (M+H, 37Cl + 35Cl isotope, 70%), 578
(M+H, 35C1 + 35Cl isotope, 100%).

Employing standard acylation procedures on 1'-[3-((S)-(3.4-
dich]orophenyl))-4-(methylamino)huty!]-spiro‘[ 1H-indene-1,4'-
piperidine (for example, as in Example 13, Step 1, or Example 18, Step
1), the following compounds were prepared:

EXAMPLE 22

1'-((3S)-(3,4-Dichiorophenyl)-4-((N-methyl)thiophene-2-
carboxamidobutyl)spiro[ |H-indene-1 ,4'-piperidine]

Mass Spectrum (FAB) : m/Z 140,197,227,229,383,525

EXAMPLE 23

1'-((3S)-(3,4-Dichlorophenyl)-4-((N -methyl)benzenesulfonamidobutyl)
spirof |H-indene-1,4"-piperidine]

Mass Spectrum (FAB): m/Z 140,197,227,229,383,555,557
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EXAMPLE 24

1'-((3S)-(3.4-Dichloropheny!)-4-((N-methyl)furan-2-carboxamidobutyl)
spirof 1H-indene-1,4'-piperidine}]

Mass Spectrum (FAB): m/Z 140,197,227,229,383,509,511

10 ,
1'-((3S)-(3.4-Dichlorophenyl)-4-((N-methyl)phenoxycarboxamidobutyl)
spiro[1H-indene-1 .4 -piperidine]

Mass spectrum (FAB): m/Z 140,197,227,229,383,535,538

15
EXAMPLE 26

1I'-((3S)-(3.4-Dichlorophenyi)-4-((N-methy Dphenylaminocarboxamido
butyl)spirof 1H-indene-1.4'-piperidine]

Mass Spectrum (FAB): m/Z 140,197,227,229,383,534,536

20
EXAMPLE 27
"-((3S)-(3.4-Dichlorophenyl)-4-((N-methyl)pyridine-2-
,5 carboxamidobutyl)spiro[1H-indene-1 4'-piperidine]
Mass Spectrum (FAB): m/Z 140,197,227,229,383,520,522
. EXAMPLE 28
30
. 1'-((3S)-(3.4-Dichlorophenyl)-4-((N-methyl)pyridine-3-

carboxamidobutyl)spiro| IH-indene-1,4 -piperidine]
Mass Spectrum (FAB): m/Z 140,197,227,229,383,520,522
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EXAMPLE 29

1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)pyridine-4-
carboxamidobutyl)spiro[ LH-indene-1,4'-piperidine]

5 ; ,
©  Mass Spectrum (FAB): m/Z 140,197,227,229,383,520,522

EXAMPLE 30

1'-((3S)-(3 ,4-Dichlorophenyl)-4-({N-methyl}benzothiophene-2-
carboxamidobutyl)spiro[ 1 H-indere-1,4'-piperidine]

Mass Spectrum (FAB): m/Z 197 ,227,229,383,575,577

10

s EXAMPLE 31

1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methylthiophene-2-
acetamidobutyl)spiro{ 1H-indene-1,4'"-piperidine]

Mass Spectrum (FAB): m/Z 141,197,227,229,383,539,541
20
EXAMPLE 32

1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)thiophene-3-
carboxamidobutyl)spiro{ 1H-indene-1,4'-piperidine]

25 , . .
25 Mass Spectrum (FAB): m/Z 141,197,227,229,383,525,526

36
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EXAMPLE 33

1'-((3S)-(3,4-Dichlorophenyl)-4-((N -methyl)-(3-methylthiophene-2-
carboxamido)butyl)spiro[ 1 H-indene-1,4"-piperidine]

Mass Spectrum (FAB): m/Z 197,227,229,383,539,541

EXAMPLE 34

1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyD)-(5 -methylthiophene-2-
carboxamido)butyl)spiro[ 1 H-indene-1,4"-piperidine]

Mass Spectrum (FAB): m/Z 141,197,227,229,383,539,541
EXAMPLE 35

1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)-(5-chlorothiophene-2-
carboxamido)butyl)spiro[ 1 H-indene-1,4'-piperidine]

Mass Spectrum (FAB): m/Z 197,227,229,383,559,561 (cluster)

EXAMPLE 36

1'-((3S)-(3,4-Dich—lorophenyl)-4-((N-methy'l)-(2,3-di‘bromothiophene-S-
carboxamido)butyl)spiro[ 1 H-indene-1,4'-piperidine]

Mass Spectrum (FAB): m/Z 140,197,227,229,383,682 (cluster)

EXAMPLE 37
3-(8)-(3,4-Dichlorophenyl)-4-((t»-butoxycarbo.nyl)methylamino)butanal.

A solution of 10 g (41 mmol) of 3-(S)-(3,4-dichlorophenyl)-4-
methylamino-1-pentene in 100 mL of CH2CI2 was cooled in ice bath
and treated with 5.8 mL (41 mmol) of triethylamine (Et3N) and 9 g (41
mmol) of di-t-buty! dicarboznate. The cold bath was removed after 5
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min and the stirring was continued for 1 h. The reaction mixture was.
diluted with CH2CI2 and washed with water, 1.2 N HC], saturated
NaHCO3 and brine. The solution was dried over Na2S0O4 and
concentrated to give 14.58 g of resiual oil.

1H NMR (CDCI3, ppm ranges are given because of amide rotomers and
line broadening) & 1.36 (s, 9 H), 2.33 (m, 2 H), 2.60 & 2.70 (2s, 3 H),
2.8-3.6 (m, 3 H), 4.94 (m, 2 H), 5.59 (m, 1 H), 6.9-7.4 (m, 3 H).

The residue was dissolved in 80 mL of acetone, 40 mL of t-butanol and
40 mL of water. To this solution 1 mL of Osmium tetroxide (4 %
solution in water) and 5.15 g (44 mmol) of 4-methylmorpholine N-
oxide were added. After stirring for 26 h, the reaction was quenched
with approximately 5 g of Na2SO3 and concentrated to 25 % of the
original volume. The residue was partitioned between water and 1:1
ether (Et20), ethyl acetate (EtOAc), the layers were separated and the
aqueous layer was extracted with Et20:EtOAc. Each organic layer was
washed with water, brine and dried by filtering through Na2SO4. The
filtrate was concentrated to afford the crude diol.

A solution of the diol in 120 mL of tetrahydrofuran (THF) and 40 mL
of water was treated with 9.42 g (44 mmol) of sodium periodate. After
stirring for 2 h, the reaction was diluted with Et20:EtOAC and washed
with water and brine. The organic layer was dried (Na2504) and the
filtrate was concentrated. The residue was purified by prep LC using
30 % EtOAC/hexane to furnish 11.74 g (83 % yield for three steps) of
the title compound as a thick oil.

1H NMR (CDCI3, ppm ranges are given because of amide rotomers and
line broadening) & 1.38 (s, 9 H), 2.69 & 2.75 (2s, 3 H), 2.6-3.65 (m, 5
H), 6.95-7.4 (m, 3 H), 9.67 (s, 1 H).

EXAMPLE 38
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1'-[3-(S)-(3,4-dichlorophenyl)-4-(t-
butoxycarbonyl(methylam—ino))butyl] -spiro(1H-indene-1 ,4'-piperidine).

To a solution of 3.46 g (10 mmol) of 3-(S)-(3,4-dichlorophenyl)-4-(t-
butoxycarbonyl-methylamino)butanal (Example 1) in 20 mL of
methanol were added 3.11 g (14 mmol) of spiro(1H-indene-1,4'"-
piperidine) hydrochloride and 3 g of powedered 4 A molecular sieves.
After 15 min a solution of 2.52 g (40 mmol) of NaCNBH3 in 30 mL of
THF was dropwise added. Some gas evolution was observed. Afeter
stirring the reaction overnight, the mixture was filtered through a pad
of celite, the reaction flask and the pad were rinsed with methanol. The
filtrate was concentrated to approximately 10 ml and the residue was
partitioned between saturated NaHCO3 and Et20:EtOAC. The organic
layer was washed with water, brine and dried over NA2SO4. The
filtrate was concentrated and the residue was chromatographed on a
flash column using a gradient of 49:49:2 to 98:0:2 EtOAc: Hexane:
triethylamine to furnish 4.05 g (79 %) of the title compound as a foam.

1H NMR (CDCI3, ppm ranges are given because of amide rotomers and

line broadening) & 1.37 (s, 9 H), 1.5-3.6 (m, 15 H), 2.63 & 2.73 (25, 3

H), 6.70 (d, 1 H, J=6 Hz), 6.77 (d, 1 H, J=6 Hz), 6.95-7.4 (m, 7 H).

EXAMPLE 39

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N -(3,5-dichloro)benzoyl-
(methylamino))butyl}-spiro(1 H-indene-1,4'-piperidine)

Step A: 1 '[3-((S)-(3,4-dichlorophenyl))-4-(methylamino Ybutyl]-spir[1-
H-indene-1,4'-piperidine].
Cold triftuoroacetic acid (TFA, 5 mL) and 0.2 mL of anisole were

adde 0 0.565 g (1.1 mmol) of 1'[3-(S)-(3,4-dichlorophenyl)-4-(t-
butoxycarbonyl(methylamino))butyl]-spiro(1 H-indene-1,4'-piperidine)
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and the mixture was stirred in ice bath until all the foam dissolved.
After stirring the resulting solution at room temperature for 30 min, it
was concentrated in vacuo. The residue was partitioned between dilute
NaOH (ca. 0.5 N) and CH2CI2 and the layers were separated. The
organic layer was washed with brine, dried over Na2SO4 and
concentrated to give 0.523 g of foam which was used in the next step
without purification.

1H NMR (CDCI3, ppm ranges are given because of amide rotomers and
line broadening) & 1.7-2.7 (m, 10 H), 2.64 (s, 3 H), 2.88 (s, 3 H), 2.9-
3.4 (m, 5 H), 3.70 (s, 2H), 6.8-7.4 (m, 7 H).

Step B: 1'[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dichloro)benzoyl-
(methylamino))butyl}-spiro(1H-indene-1,4'-piperidine)

A solution of 0.105 g (0.55 mmol) of 3,5-dichlorobenzoic acid in 1 mL
of CH2CI2 and 2 drops of DMF was treated with 54 uL of oxalyl
chloride. (Gas evolution!)- After 20 min the solution was concentrated
in vacuo and the residue was mixed with 0.152 g (0.36 mmol) of 1'[3-
((S)-(3,4-dichlorophenyl))-4-(methylami-no)butyl]-spiro[lH-in‘dene-1 A'-
piperidine obtained from step A, and 0.1 mL (0.71 mmol) of Et3N in 2
mL of CH2CI12. After 1 h the reaction mixture was diluted with
CH2CI2 and washed with saturated NaHCO3, water, and brine. The
CH2C12 solution was dried oves %1SO04, filtered and concentrated.
Purification of the residue by prep TLC using 10% methanol-EtOAc
afforded 0.18 g (84 % yield) of the title compound as a foam,

1H NMR (CDCI3, ppm ranges are given because of amide rotomers and
line broadening) & 1.6-2.4 (m, 10 H), 2.27 (s, 6 H), 2.6-3.9 (m, 10 H),
2.86 (s, 3 H), 6.6-7.5 (m, 10 H).

Mass Spectrum (FAB) 589(37Cl + 35Cl isotope), 587(35 Cl + 35 Cl
isotope).
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The following compounds were prepared by substituting the required
acid chloride for 3,5-dichlorobenzoy! chloride in step B.

EXAMPLE 40

I'—[3?(S’)-(3,44dichloroph§nyl)~4-(N-(3-chloro)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 555(37CI + 35Cl isotope), 553(35 C1 + 35 Cl

isotope).

~ EXAMPLE 41

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-trifluoromethyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 589(37C1 + 35Cl isotope), 587(35 Cl1+35 Cl
isotope).

EXAMPLE 42

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-isopropyloxy)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4"-piperidine)

Mass Spectrum (FAB) 579(37C1 + 35Cl isotope), 577(35 C1 + 35 Cl
isotope).

EXAMPLE 43

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-isopropyloxy)phenylacetyl-
(methylamino))butyl]-spiro(1 H-indene-1,4'-piperidine)
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Mass Spectrum (FAB) 593(37C1 + 35Cl isotope), 59135 Cl + 35 Cl
isotope).
5 EXAMPLE 44

1-[3-(S)( 3,4-dichlorophenyl)-4-(N-(4-t-butyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 577(37Cl + 35Cl isotope), 575333 Cl + 35q
isotope). |

10

| EXAMPLE 45
151390 4-d1chlorophenyl)-4-(Ne(2*phenyl)benzoyi_
(meth)'lammo))butyl]-splro(IH-mdene-1 ,4'-piperidine)

Mass Spectrum (FAB) 597(37c1 + 35Cl isotope), 59535 €1+ 35 Cl

isotope).
20

EXAMPLE 46

1'-{3-(S)-(3,4-dichlorophenyl)-4-(N-(1-naphthoyl)-
25 (methylamino))butyl]-spiro(1H-indene-1,4"-piperidine)

Mass Spectram (FAB) 571(37Cl + 35Cl isotope), 56935 C1 + 35 Cl
isotope).

30
! EXAMPLE 47

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N -(2-naphthoyl(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine)
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Mass Spectrum (FAB) 571(37Cl + 35Cl isotope), 569(35 C1+ 35 Cl
isotope).

EXAMPLE 48

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2-methyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1 ,4'-piperidine)

Mass Spectrum (FAB) 535 (37CI + 35Cl isotope, M+1), 533 (35 C1 + 35
Cl isotope, M+1).

EXAMPLE 49

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(4-methyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1 ,4'-piperidine)

Mass Spectrum (FAB) 535 (37C1 + 35Cl isotope, M+1), 533(33 Cl + 35
Cl isotope, M+1).

EXAMPLE 50

1'-[3-(S)<(3,4-dichlorophenyl)-4-(N-(3-methyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1 ,4'-piperidine).

Mass Spectrum (FAB) 535 (37CI + 35Cl isotope), 533 (33 C1 + 35¢l
isotope, M+1).

EXAMPLE 51

1'-[3-(8)-3,4-dichiorophenyl)-4-(N-(3 ,5-dimethyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1 ,4'-piperidine)
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Mass Spectrum (FAB) 549 (37Cl1 + 35Cl isotope), 547 (35 Cl + 35 CI
isotope).

EXAMPLE 52

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2,3-dimethyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4"-piperidine)

Mass Spectrum (FAB) 549 (37Cl + 33Cl isotope), 547 35c1+35ql
isotope).

EXAMPLE 53

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,4-dimethyl)benzoyl-
(methylamino))butyl]-spiro(1 H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 549 (37C1 + 35Cl isotope), 547 (35 C1 + 35 Cl
isotope).

EXAMPLE 54

1'-[3-(S)-(3.4-dichlorophenyl)-4-(N-(2,5-dimethyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 549 (37Cl + 35Cl isotope), 547 (35 C1+ 35 C
isotope).

EXAMPLE 55

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2,4-dimethyl)benzoyl-
(methylamino))butyl]-spiro(1H-indene-1,4'-piperidine)
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Mass Spectrum (FAB) 549 (37Cl + 35Cl isotope), 547 (33 C1+ 35 C
isotope).

EXAMPLE 56

1“-[3-(S)-(3,4fdichloropheny‘l)-4-(triﬂuoroacetyl(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 512(37C1 + 35Cl isotope), 51035 Cl+ 35 C
isotope).

EXAMPLE 57

1'-[3-(S)-(3 ,4-dichlc_>roph‘eny1)-4-(ta.butylcarbonyl\(methy lamino))butyl]-
spiro(1H-indene-1,4'-piperidine)

Mass Spectrum (FAB) 501 (37C1 + 35Cl isotope), 499 (35 C1+35 CI
isotope).

EXAMPLE 58

1'-[3-(S)-(3,4-dichlorophenyl)-4-(1-
adamentanecarbonyl(methylamino))butyl]-spiro( 1H-indene-1,4'-
piperidine)

Mass Spectrum (FAB) 579 (37Cl + 35Cl isotope), 577 35 C1+ 35 Cl
isotope).

EXAMPLE 59
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1'-[3-(S)-(3,4-dichlorophenyl)-4-
(cyclohexanecarbonyl(methylamino))butyl]-spiro( 1H-indene-1,4'-
piperidine)

Mass Spectrum (FAB) 527 (37C1 + 35Cl isotope), 525 (35 C1+ 33 C
isotope).

EXAMPLE 60

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-methyl)benzoyl-
(mnethylamino))butyl]-spiro[indane-1,4'-piperidine]

A mixture of 50 mg (0.093 mmol) of 1'[3-(S)-(3,4-dichlorophenyl)-4-
(N-(3-methyl)benzoyl-(methylamino))butyl]-spiro(1H-indene- 1 4'-
piperidine).(Example 50) and 10 mg of 10% palladium on carbon
catalyst in 1 mL of ethanol was hydrogenated on a Parr apparatus.
After 30 min the catalyst was filtered on a pad of celite and the filtered
solids were washed with EtOAc. The filtrate was concentrated in vacuo
and the residue was purified by prep TLC using 2% Et3N/EtOAc to
isolate 35 mg of the title compound as a foam.

(Mass Spectrum (FAB) 537 (37C1 + 35Cl isotope), 535 (35 C1 +33 CI
isotope).

EXAMPLE 61

1'-{3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-
(methylamino))butyl]-spirofindane-1,4'-piperidine]

The title compound was prepared from 1'[3-(S)-(3,4-dichlorophenyl)-4-
(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-spiro(1H-indene- 1,4'-
piperidine).(Example 51) by following the procedure of example 24.
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Mass Spectrum (FAB) 551 (37Cl1 + 35Cl isotope), 549 (35 C1 + 35 Cl
isotope).

EXAMPLE 62

1'-[3-(S)-(3.4-dichiorophenyl)-4-(N -(3,5-bistrifluoromethyl)benzoyl-
(methylamino))butyl]espiro[(3-indanone)-1 ,4'-piperidine]

A solution of 98 mg (0.2 mmol) of 3-(S)-(3.4-dichlorophenyl)-4-((3,5-
bistrifluoromethyl)benzoyl(methylamino))butanal and 44 mg 0.22
mmol) of spiro[(3-indanone)l,4'-'piperidine in 2 mL of methanol was
treated with 4 pL of HOAC and 0.2 g of powdered molecular sieves.
After stirring for 1 h, 0.6 mL of 1 M NaCNBH3 in THF was dropwise
added and the resulting mixture was stirred for 30 min. The reaction
was filtered through a pad of celite, the flask and the filtered solids
were rinsed with EtOAc. The filtrate was diluted with EtOAc, washed
with saturated NaHCO3, water, brine and dried over Na2SO4. The
filtrate was concentrated and the residue was chromatographed on a
prep TLC plate using 2% Et3N/EtOAc to furnish 51 mg (38% yield) of
the title compound.

Mass Spectrum (FAB) (37C1 + 35Cl isotope), (33 Ci + 35 Cl isotope).

The following compounds were synthesized by an analogous procedure
using the required aldehyde for the 3-(S)-(3,4-dichlorophenyl)-4-((3,5-
bistriflucromethyl)benzoyl(methylamino))butanal.

EXAMPLE 63

1'-[3-(S)-(3,4-dichloropheny!)-4-(N-benzoyl -(methylamino))butyl]-
spiro[(3-indanone)-1,4'-piperidine]

Mass Spectrum (FAB) 537 (37Cl + 35Cl isotope), 535 BSa+35¢l
isotope).
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EXAMPLE 64

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-
5 (methylamino))butyl}-spiro[(3-indanone)-1 4 '-piperidine]

Mass Spectrum (FAB) 565 (37C1 + 35Cl isotope), 563 (35 Cl + 33 Cl
isotope).

10
EXAMPLE 65
1'-[3-(S)-(3,4-dichlorophenyl)-4-
(t-butoxycarbonyl(methylamino))butyl]-spiro[(3-indanone)-1 A'-
15 piperidine].
Mass Spectrum (FAB) 533 (37C1 + 35Cl isotope), 531 33 C1 + 33 Cl

isotope).

20
EXAMPLE 66

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dichloro)benzoyl-

(methylamino))butyl]-spiro[(3-indanone)-1 ,4'-piperidine]

25 Step A: 1'[3-(S)-(3.4-dichlorophenyl)-4-(methylamino)butyl]-spiro{(3-
indanone)-1,4'-piperidine].

Treatment of 0.58 g (1.09 mmol) of 1'[3-(S)-(3,4-dichlorophenyl)-4-
(t-butoxycarbonyl(methylammo))butyl]—spir()[(B -indanone)-1.4'-
piperidine] with TFA and anisole according to the procedure of example
39, step A furnished 0.56g of the title compound which was sufficiently

pure for use in step B.

30
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Step B: 1'[3-(8)-(3,4-dichlorophenyl)-4-(N-(3,5-dichloro)benzoyl—
(methylamino))butyl]-spiro[(3-indanone)-1 ,4'-piperidine]

Reaction of 95 mg (0.22 mmol) of 1'[3-(S)-(3,4-dichlorophenyl)-4-
(methylamino)butyl]-spiro[(3—indanone)—l,4'—piperidine] from step A

S above, with 3,5-dichlorobenzoyl chloride by the procedure of example

39 step B gave the title compound which was purified by prep TLC.

Mass Spectrum (FAB) 607 (37C1 + 35Cl isotope), 605 (35 Cl + 35 Cl
isotope).

10
The following compounds were prepared by substituting the required

acid chloride for 3,5-dichlorobenzoyl chloride in step B.
EXAMPLE 67
15 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-chloro-5-methyl)benzoyl-
(methylamino))butyl]-spiro[(3-indanone)-1 ,4'-piperidine]
Mass Spectrum (FAB) 584 (37C1 + 35Cl isotope), 582 (33 C1+ 33 C
isotope).

20
EXAMPLE 68

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-fluoro-5 -methyl)benzoyl-

25 (methylamino))butyl]-spiro{(3-indanone)- 1,4'-piperidine]

Mass Spectrum (FAB) 622 (37C1 + 35Cl isotope), 620 35 C1+ 35 Cl
isotope).

30
EXAMPLE 69

1'-[3-(S)-(3.4-dichlorophenyl)-4-(1 -naphthoyl(methylamino))butyl]-
spiro[(3-indanone)-1,4"-piperidine]
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Mass Spectrum (FAB) 587 (37Cl + 35Cl isotope), 585 (35 Cl+ 35 CI
isotope).

EXAMPLE 70

1'-[3-(S)-(3,4-dichlorophenylj-4-(N-(3,5-dimethyi)benzoyl-
(methylamino))butyl]-spiro{(3-hydroxy)indane)-1.4"-piperidine]

A solution of 0.384 g (0.68 mmol) of 1'[3-(S)-(3,4-dichlorophenyl)-4-
((3,5-dimethyl)benzoyl(methylamino))butyl}-spiro[(3-indanone)-1,4'-
piperidine] (example 64) in 3 mL of methanol was treated with 13 mg
(0.34 mmol) of NaBH4. Two additional 13 mg (0.34 mmol) portions of
NaBH4 were added after 45 min intervals and the mixture was stirred
another 45 min. The excess NaBH4 was destroyed by adding few drops
of 10% HC], diluted with water and the raixture was extraced with
EtCAc. The organic phase was washed with water, brine and dried
with Na2S04. The residue after concentration of the filtrate was
chromatographed on a flash column to isolate 0.313 g (81% yield) of
the title compound.

Mass Spectrum (FAB) 567 (37CI + 35Cl isotope), 565 (35 Cl + 35 Cl
1sotope).

EXAMPLE 71

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-
(methylamino))butyl]-spiro[(3-acetyloxy)indane)-1,4'-piperidine]

The title compound was obtained by acylation of 1'[3-(S)-(3,4-
dichlorophenyl)-4-((3,5-dimethyl)benzoyl(methylamino))butyl]-
spiro[(3-hydroxy)indane)-1,4'-piperidine] (example 70) with acetyl
chloride and Et3N in CH2C]2.
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Mass Spectrum (FAB) 609 (37Cl + 35Cl isotope), 607 (35 C1 + 351
isotope).

EXAMPLE 72

1'-[3-(S)-(3 ,4-diéhlorophenyl)-4-(N-(3 ,5-dimethyl)benzoyl-
(methylamino))butyl]-spiro[(3-methylamino-carbonyl-amino)indane-
1,4'-piperidine]

Reductive amination of 3-(S)-(3,4-dichlorophenyl)-4-((3,5-
dimethyl)benzoyl(methylamino))butanal (75 mg, 0.2 mmol) and

spiro[(3-methylamino-carbonyl-amino)indane-1,4'-piperidine] (53 mg,

0.22 mmol) by the procedure of example 62 furnished 70 mg (57%
yield) of the title compound.

Mass Spectrum (FAB) 623 (37Cl + 35Cl isotope), 621 (35 Cl + 35 Cl
isotope).

The following compounds were prepared by reacting the appropriate
aldehyde with spiro[(3-ethoxycarbonyl)indane-1,4'-piperidine]
according to the procedure of example 62.

EXAMPLE 73
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-bistrifluoromethyl)benzoyl-
(methylamino))butyl]-spiro[ (3-ethoxycarbonyl)indane)-1,4'-piperidine]
Mass Spectrum (FAB) 72937C1 + 35Ct isotope), 727 (33 C1 + 35 CI
isotope).

EXAMPLE 74

1{3-(S)-(3 ,4-dichlorophenyl)-4-(benzoyl(methylamino))butyl]-
spiro[ (3-ethoxycarbonyl)indane)-1,4'-piperidine]
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Mass Spectrum (FAB) 593(37C1 + 35Cl isotope), 591(33 Cl + 35 CI
isotope).

The compounds Exemplified in the above EXAMPLES
have been found to displace radioactive ligand for the NK-1 receptor at
a concentration range of 1 nM to 10 uM, for the NK-2 receptor, 0.1 nM
to 5 UM, and for the NK-3 receptor, 10 nM to 10 uM.
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The claims defining the invention are as follows:
1. A compound of formula I

or a pharmaceuticaily acceptable salt thereof wherein:

65

wherein the nitrogen expressly shown above is optionally quaternized with Cj_galkyl or
phenylCj-4alkyl or is optionally present as the N-oxide (N T0O"), and wherein:

kisOeor 1;

101 + misequalto2, 30r4;

R is selected from a group consisting of:

C2.6 linear or branched alkyl, mono, di or, trisubstituted, the substituents

independently selected from:
(a) phenyl or mono, di or trisubstituted phenyl, the substituents independently

15 selected from

(1) phenyl,
(2) hydroxy,
(3) Cp-3alkyl,
(4) cyano,
20 (5) halo,
(6) trifluoromethyl,
(b) -NR6R7;

(© -NRgCOR7;
(d -NRCO2R7;
25 (e) -NRgCONHR7;

X is carbon;

[n:\MibeJ01033: ABN
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Ry, Ra, Rq and Ry are independently selected from a group consisting of:
(1) hydrogen;
(2) hydroxy;
(3) oxo; and
5 (4) -NRgR7 or -NR¢C(O)NRg'Ry; or
R; and Ry, or Ry and Ry together form a carbon-carbon bond; or
R; and Rs,0r Ry and Ry, or Ry and R are joined to form an aryl or heteroaryl ring
selected from the group consisting of:
(1) furanyl,
10 (2) imidazolyl,
(3) isooxazolyl,
(4) phenyl
(5) pyrazinyl,
(6) pyrazolyl,
185 (7) pyridyl,
(8) pyrimidyl,
(9) pyrrolyl, and
(10) thienyl,
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the
20 substituents independently selected from:
(a) Cj.g linear or branched alkyl,
(b) cyaro,
(c) halo,
(d) trifluoromethyl,
25 (¢) Cp.3 alkoxy,
() -NRgR7, wherein Rg and R are independently selected from:
(1) hydrogen, and
(2) Cyalkyl,
(8) -NRCOR;.
20 (h) -NRgCOsR7,
(i) -NRGCONHR,,
@ -NHS(O)jRg, wherein j = 1or2,
(k) ‘CONR6R7|
(D _CORGI
38 (m) -COgRg,
(m) -S(O)k'Rg, whereink' =0, 1, or2; aod

N:LISCI01053:AEN
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R, Rg' and R7 are independently selected from:
(1) hydrogen,

No 0337 P 8

(@) Ci-6 alkyl, unsubstituted or mono or disubstituted, the substituents

independently selected from

5 @
(i)
(iii)
(iv)
\))
10 (vd)
(vii)

phenyl,
hydroxy,

oxo,

cyano,
trifluoromethyl,
halo,

C.3alkyl,

(3) phenyl or naphthyl upsubstituted or mono, di or trisubstituted, the

-
-

substituents independently selected from
(1) hydroxy,
18 (ii) Cj-3alkyl,
(ili) cyano,
(iv) trifluoromethyl,
(v) halo,
(vi) phenyl,
20 (4) Ci.3alkyloxy, or

R¢' is defined as above and Rg and R7 are joined together to form a 5-, 6-,
or 7-membered monocyclic saturated ring containing 1 or 2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, and in which the
ring is unsubstituted or mono or disubstituted, the substituents

25 independently selected from
(1) hydroxy,
() oxo,
(3) cyano,
(4) halo,
30 (5) trifluoromethyl.

2. A compound of formulz I according to Claim 1

wherein
kisOorl;
1 + mequals 3;
85 Ry is -C2-4 alkyl-C(Rg)H-C(R9)HR10;

wherein R10 is H, Cl.dalkyl, or substituted phenyl whercin the substituent is H,

Cj}-3alky! or halo;

e e A AL S e e M i i 1 L s
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Rg is mono or disubstituted phenyl or naphthyl, wherein the substituents are
independently hydrogen, Cl, F, CFs3;
Rog is -NRgCOR7;
wherein Rg is hydrogen or Cj1-3 alkyl; and
5 R7 is phenyl or naphthyl or mono or disubstituted phenyl or naphthyl, wherein the
substituent is hydrogen. Br, Cl, F, CF3, C1-3alkyl;
R2 and R3, or R3 and R4 are joined in a carbon-carbon bond; or
R2, R3, R4, and R5 are each independently selected from the group consisting of:

(@)
10 (b)
©)
d)

hydrogen,

hydroxy,

-NRgC(O)R6 R7, and

0Xo, or

Rj and Rj, or Ry and R4, R4 and R5 are joined together to form a monocyclic ring
selected from
(1) furanyl,

(2) imidazolyl,

(3) isooxazolyl,

(4) phenyl

(5) pyrazinyl,

(6) pyrazolyl,

(7) pyridyl,

(8) pyrimidyl,

(9) pyrrolyl, and

(10) thienyl,

25 wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the

15

20

substituents independently selected from:

30

35

(@
(b)
©
(@
]
®

®

)
®
®
9]
M

C1-6 linear or branched alkyi,
cyano,

halo,

trifluoromethyl,

C1-3 alkoxy,

-NRgR7, wherein Rg and R7 are independently selected from:
(1) hydrogen, and

(2) Ci1-3alkyl,

-NRgCOR7,

-NRgCO2R7,

-NRgCONHR7,

-NHS(O)jR¢, wherein j = 1 or 2,
-CONRgR7,

-CORs,

[n:\itcj01033: ABN
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(m) -CO2Re,
(m) -S(O)x'Rg, wherein Rg is hydrogen or C,_salkyl and k' is O, 1, or 2.
3. A compound according to Claim 2 wherein
kisOorl;
5 1+ mis3;

R} is
Ryp

IS

) CH,

Cl :
R2 and R3 are each independently hydrogen, hydroxy, oxo, or -NRgC(O)R6 R7,
B is phenyl or naphthyl or mono or disubstituted pheny!l or naphthyl wherein the
10 substituent is CF3, CH3, Cl, Br, or F;
R3 and R4, or R4 and Rj are joined together to form a ring selected from thiophene or
substituted phenyl, wherein the substituent is
(a) hydrogen,
() CH30-,
15 {(c¢) CH3SO2NH-, or
(d) CH3SO2-; and
Rig is H, C1-3alkyl or phenyl.

{n:\libc]01033:ABN
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4. A compound of formula II
R3 RZ

5y oy
&, m
¥
R, I
wherein:
kisOQort;
s 1 + mis equal to 2, 3, or 4;
R} is selected from a group consisting of:
Ci, C2, C3, C4, C5 or Cg linear or branched alkyl, mono, di tri or tetra
substituted, the substituents independently selected from:
(a) phenyl or mono, di or trisubstituted phenyl, the substituents independently
10 selected from
(1) phenyl,
(2) hydroxy,
(3) Ci-3alkyl,
4) cyano,
15 (5) halo,
(6) trifluoromethyl,
(b) <NRGCOR7,
(¢) -NR6CO2R7,
(d) -NRGCONHR7,
20 (¢©) -NRgS(O)jR7, wherein jis 1 or 2,

(® -CONRgR7,
(@ -CORg,
(h) -CO2Rg,
@i -ORs,

25 () -S(O)x'R¢. wherein'k' is 0, 1 or 2,
(k) heteroaryl, wherein heteroaryl is selected from the group consisting of:
(1) pyrazinyl,
(2) pyrazolyl,
- (3) pyridyl,
a0 (4) pyrimidyl, and
(5) thienyl,

NGO 1933N
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wherein the heteroaryl is unsubstituted or mono di or trisubstituted, the
substituents independently selected from,

of:

(1) hydroxy,

(2) oxo,

(3) cyano,

(4) halo,

(5) trifluoromethyl,
(6) -NRgR7,

(7) -NRGCOR7,

(8) -NRgCO2R7,
(9) -NRGCONHR7?,
(10) -CONR6R7,

(11) -CO2Re,

(12) -ORe,

(13) heteroaryl, wherein heteroaryl is selected from the group consisting

(@) benzimidazolyl,

(b) imidazolyl,

(c) isooxazolyl,

(d) isothiazolyl,

(e) oxadiazolyl,

() oxazolyl,

(8) pyrazinyi,

(h) pyrazolyl,

() pyridyl,

@ pyrrolyl,

(k) tetrazolyl,

(I) thiadiazolyl,

(m) thiazolyl,
wherein the hieteroaryl is unsubstituted or mono or disubstituted, the
substituents independently selected from hydroxy, oxo, cyano,
trifluoromethyl, phenyl, Cj.galkyl, SCH3, NRgCOR7, CONRgR7, and

NRgR7;

R; and R are independently selected from a group consisting of:

6
@)
@3)
@

N\ ©

hydrogen;

hydroxy;

0X0;

thioxo, and

-NRgR7 or -NR6C(O)NRg Ry;

[n: Vit [01033: ABN
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R4 and R are
hydrogen;

a carbon-carbon bond,
hydroxy;

1)
(0]
&)
5 @
&)
©)

of:

10 (1)
v3)
(3)
)
&)

15 (6)
Q)
®)
©
(10)

20 an
12)
a13)
(14)
(15)

25 (16)
an
(18)

30

35

0Xxo;
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thioxo, and

-NR6R7, or
R4 and Ry are joined to form an aryl or heteroaryl ring selected from the group consisting

benzimidazolyl,
furanyl,
imidazolyl,
isooxazolyl,
isothiazolyl,
oxadiazolyl,
oxazolyl,
phenyl
pyrazinyl,
pyrazolyl,
pyridyl,
pyrrolyl,
tetrazolyl,
thiadiazolyl,
thiazolyl,
thienyl, and
triazolyl,
benzofuranyl
wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the

substituents independently selected from:

(@
®)
(c)
@
€)
3]
(2
(h)
(i)
()]

C1-6 linear or branched alkyl,
halogen,

trifluoromethyl,

C1-6 alkoxy,

-NR6R7,

-NRGCOR7,

-NRGCO2R7,

-NRgCONHR?7,

-NHS(O)jRg, wherein j = 1 or 2,
-S(O)'R¢; whereink' = 0, 1 or 2;

NALIBCIO1033: 00N
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R6. R6' and R7 are independently selected from:

¢}
@

hydrogen,
C1-6 alkyl, unsubstituted or mono or disubstituted, the substituents

independently selected from

5

10

() phenyl,
(i) hydroxy,
(iii) oxo,
(iv) cyano,
(v) trifluoromethyi,
(vi) halo,

(vii) C,_zalkyl,

(3) phenyl or naphthyl unsubstituted or mono, di or trisubstituted, the
substituents independently selected from

15
20 4)
25
1
(2)
3
G
30 €3)

()  hydroxy,

(i) Cjp-3alkyl,
(iti) cyano,

(iv) trifluoromethyl,
(v) halo,

(vi) phenyl,
Cj1-3alkyloxy, or

Rg' is defined as above and Rg and R7 are Joined together to form a 5-, 6-,
or 7-membered monocyclic saturated ring containing 1 or 2 heteroatoms
independently selected from nitrogen, oxygen, and sulfur, and in which the
ring is unsubstituited or mono or disubstituted, the substituents
independently selected from

hydroxy,

0Xx0,

cyano,

halo,
trifluoromethyl.

S. A compound of formula II according to Claim 4 wherein:

kisOor 1;

I + misequalto2, 3 or4;

R is selected from a group consisting of:
35 C2-6 linear or branched alkyl, di or trisubstituted, the substituents independently

selected from:

(a) phenyl or mono, di or trisubstituted phenyl, the substituems independently

selected from

(1) phenyl,
(2) hydroxy,

fn:\libe J01033: ABN
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(3) Cjp.3alkyl,
(4) cyano,
(5 halo,

(6) trifluoromethyl,
5 (b) -NRgR7,
() -NRgCOR7,
(@ -NRgCO2R7,
() -NRgCONHR7,
R; and R; are independently selected from a group consisting of:
10 (1) hydrogen;
2) hydroxy;
(3) oxo; and
(4) -NRgR7 or -NRGC(O)NRg R7,and
R, and Rj are joined to form an aryl or heteroaryl ring selected from the group consisting
15 of:
(1) benzofuranyl,
(2) furanyl,
(3) imidazolyl,
(4) isooxazolyl,
20 (5) phenyl
(6) pyrazinyl,
(7) pyrazolyl,

o 8 pyridyl,

g (9)  pyrimidyl,

: 25 (10) pyrrolyl, and

e (11) thienyl,

DRI (12) oxazolyl

wherein the aryl or heteroaryl ring is unsubstituted or mono or disubstituted, the

3:2::3 substituents independently selected from:
3::?: 30 (a) halogen,
el (b) trifluoromethyl,
- (c) Cj-6 alkoxy,

ooes (@ -NReR7,
ol (e) -NRGCOR7,
R (® -NR6COZR7,

(g) -NRgCONHR7;

fr:\hbJO1033:ABN
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Ré, Rs'and R7 are independently selected from:
(1) hydrogen,
(2) Ci-6 alkyl, unsubstituted or mono or disubstituted, the substituents
independently selected from hydroxy, halo, trifluoromethyl, C1-3alkyl and phenyl;

5 (3) phenyl or naphthyl, unsubstituted or mono or disubstituted, the
substituents independently selected from hydroxy, halo, trifluoromethyl, Ct-3alkyl and
phenyl;

6. A compound of formula II according to Claim 5
wherein
10 Rl is
-C5.4alkyl-C(Rg)H-C(Rg)HR 1o
Rg is mono or disubstituted phenyl, wherein the substituents are independently hydrogen,
Cl, F, CF3;
Rg is -NRgCOR7,

15 wherein Rg is hydrogen or C1-3alkyl, and
R7 is substituted phenyl or naphthyl, wherein the substituent is hydrogen, Cl, F,
C1-3alkkyl or CF3;

R2 and R3 are each independently
(a) N-pyrrotidinyl,
20 (b) hydrogen,
(¢) hydroxy, or
(d) oxo; and

. o8
d £l

.. ':: R4 and R5 are joined together to form a monocyclic ring selected from
e*e 2 (1) benzofuranyl,
‘;..\.g‘ 25 (2) furanyl,

¢ (3) imidazolyl,

steo” (4) isooxazolyl,
R (5) phenyl
feee (6) pyrazinyl,
2: f‘: 30 (7) pyrazosyl,
s Yo (8) pyridyl,

(9 pyrimidyl,

(10) pyrrolyl, and
s (11) thienyl,

35 wherein the aryl or beteroaryl ring is unsubstituted or mono or disubstituted, the
substituents independently selected from:

(a) halogen,

(b) trifluoromethyl,

() €1-6 alkexy,

{n:\libc]01033: ABN
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(d) -NR6R7,
{¢) -NRGCOR7,
(f) -NReCO2R7,

(g -NReCONHR7; and

s R1Q is hydrogen, C1_3alkyl or phenyl.
7. A compound of formula II
Ry

(), (CHy)y

N
|
R,

wherein:

kisOorl;

10l +mis3;
Ry is

Rjp O
L~

R _ cH,
ko a” >
. a ;
.:di: Ry and R3 are each independently hydrogen, hydroxy, 0xo, -or _NRgC(O)Rg R7, wherein
R 15 Re, Rg and R7 are independently selected from:
‘ (1) hydrogen,
3:3:: (2) C1-6 alkyl, unsubstituted or mono or disubstituted, the substituents
H :' Iy independently selected from hydroxy, halo, trifluoromethyl, C1-3alkyl and phenyl;
-‘JL‘ (3) phenyl, unsubstituted or mono or disubstituted, the substituents
a8 20 independently selected from hydroxy, halo, trifluoromethyl, Ci-3alkyl and phenyl;
- B is:
s (@) phenyl or naphthyl or mono, di or trisubstituted phenyl or naphthyl wherein
Jt the substituents are independently CF3, CHy, C1, F, Br;
(b) -CHzphenyl or mono or disubstituted -CHophenyl wherein the substituents are
z5 independently fluoro, chloro, methyl, phenyl or CF3;
7 (¢) pyridyl or mono, di or trisubstituted pyridyl wherein the substituents are
ZTRAS),  independently chioro, methyl, pheny! or CF3;

N BCI01033:A6N
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independently chloro, methyl, pheny! or CF3;
R4 and RS are joined together to form a ring selecte

phenyl, wherein the substituent is

15 Ro and R3 are each independently

28

77

(d) thiophene or mono or disubstituted thiophene wherein the substituents are

d from thiophene or substituted

(a) hydrogen,

() CH30-,

(c) CH3SO2NH-, or
(@ CH3S02-; and

R10is H, Ci-3alkylor phenyl.

8. A compound according to Claim 7 wherein:

kisOorl;

|+ mis3;
Rl is
RIO

&/\/L

3 CH,3

Cl :
hydrogen, hydroxy, 0Xo, or -NRgC(O)Rg 'R7,
wherein B is phenyl or naphthyl, or mone or disubstituted phenyl or naphthyl wherein the

substituent is CF3, CH3, Cl, F, Br;
a ring selected from thiophene or substituted

R4 and RS are joined together to form
phenyl, wherein the substituent is
20 (a) hydrogen,
®) CH30-,
(c) CH3SO2NH-, or
(dy CH3S02-; and
R1¢ is H, C1-3alkyl or phenyl.
9. A compound of the formula A-R]

wherein Ry is '
Rio

Rm is H, Cl,galkyt or pheﬂyt;
and wherein A is

{HAUBCIOTOS. ABN
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10. A compound of Claim 1 selected from the group consisting of 1'-(3(S)-(3 -
Dichlorophenyl)-4-(N-methyl)benzamidobutyl)spiro(1 H-indene-1,4'-piperidine);
1'-(3(S)-(3,4-Dichlorophenyl)-4-((N-methyl)-3,5-
bis(trifluoromethyl)benzamidobutyl)spiro(1H-indene-1,4' -piperidine),

5 1“-((38)-(3,4—Dichlorophcnyl)-4-(N-methyl)benzam‘i’dobutyl)—3,4-dihydr0-4—hydroxy-6-
methoxy-spiro[2H-1-benzopyran-2,3'-piperidine];
1'-((38)-(3,4-Dichlorophenyl)-4-(N-methyl)benzamidobutyl)-3 ,4-dihydro-4-hydroxy-6-
methoxy-spiro[2H-1-benzopyran-2,4'-piperidine],
1'-((38)-(3,4-Dichloropheny!)-4-(N-methyl)benzamidobutyl)spiro(indane-1,4'-piperidine),

10 1'-(1-Ox0-(3S)-(3,4-dichlorophenyl)-4-(N -methyl)benzamidobutyl)spiro(1H-indene-1,4'-
piperidine),
1'-((38)-(3,4-DichlorophenyD)-(4)-(N -methyl)benzamido)pentyl)spiro(1H-indene-1,4'-
piperidine), :
1'-((2)~((38)-(3,4-Dichlorophenyl)-5-(N-methyl)benzamido)pentyl) spiro(1-indane-1,4'-

15 piperidine),
1'-(3S)-(3 ,4-Dichlorophenyl)-(4)-((N-methyl)benzamido)octyl)spiro(1H-indene-1 A4
piperidine),
1'-((4)-((3S)-(3,4-Dichloropheny!)-1-(N-methyl)benzamido)octyl)spiro(1H-indene-1,4'-
piperidine),

20 1'-((3S)~(3,4-Dichlorophenyl)-4-((N-methyl)benzenesulfonamidobutyl)
spiro{1H-indene-1,4'-piperidine],
1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)fu ran-2-carboxamidobutyl)
spiro[IH-indene-I,4'«piperidirre],
1'-((38)~(3,4-Dichloropheny!)-4-((N-methyl)phenoxycarboxamidobutyl)

25 spirof 1H-indene-1,4'-piperidine],
1'-((3S)~(3,4-Pichlorophenyl)-4-(N -methyl)phenylaminocarboxamido
butyl)spiro[ 1H-indene-1,4'-piperidine],
1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methy Dpyridine-2-carboxamidobutyl)spiro[1H-
indene-1,4"-piperidine],

ag 1'—((318)-(3,4—Dichloropheny1)4-((N-methyl)pyridine-3-carboxamidobutyl)spiro[lH-
indene-1,4'-piperidine},

1'-((38)-(3,4-Dichlorophenyl)-4-(N-methyl)pyridine-4-carboxamidobutyl)spiro[ 1 H-
indene-1,4'-piperidine],
1'-((38)~(3,4-Dichlorophenyl)-4-((N-methyl)benzothiophene-2-
38 carboxamidobutyl)spiro[1H-indene-1,4'-piperidine},
1'-((38)-(3,4-Dichlorophenyl)-4-((N -methyl)thiophene-2-acetamidobutyl)spiro[ 1 H-indene-
1,4'-piperidine},
I"a((SSHE,4~DichlotophenyM((N»meﬂiyl)miophene{s-catboxamidobutyl)spiro[IH-
\ indene-1,4'-piperidine],

v ]01033:ABN
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1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)-(3-methylthiophene-2-
carboxamido)butyl)spiro[1H-indene-1,4'-piperidine],
1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)-(5-methylthiophene-2-
carboxamido)butyl)spiro[1H-indene-1,4"-piperidine],

5 1'-((38)-(3,4-Dichlorophenyl)-4-((N-methyl)-(5-chlorothiophene-2-
carboxamido)butyl)spiro[1H-indene-1,4'-piperidine],
1'-((3S)-(3,4-Dichlorophenyl)-4-((N-methyl)-(2, 3-dibromothiophene-5-
carboxamido)butyl)spiro[ 1H-indene-1,4'-piperidine],
1'-[3-(S)-(3,4-dichlorophenyl)-4-(t-butoxycarbonyl(methylamino))butyl]-spiro(1H-indene-

10 1,4'-piperidine),
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dichloro)benzoyl-(methylamino))butyl]-spiro(1H-
indene-1,4'-piperidine),
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-chloro)benzoyl-(methylamino))butyl]-spiro(1H-
indene-1,4'-piperidine),

15 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-trifluoromethyl)benzoyl-(methylamino))butyl]-

spiro(1H-indene-1,4'-piperidine),

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N -(3‘—isopropyloxy)benzoyl-(methylamino))bu‘?yl] -
spiro(1H-indene-1,4'-piperidine),
1'-[3-(S)~(3,4-dichloropheny1)-4-(N-(3-isopropyloxy)phenylacetyl-(methylamino))buty1}-

20 spiro(1H-indene-1,4’-piperidine),
1'-[3-(S)-(3 ,4—dichlorophenyl)~4-(N-(4—t—butyl)benzoyl—(methylamino))buty'l]-spiro(lH-
indene-1,4'-piperidine,
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2-phenyl)benzoyl-(methylamino))butyl]-spiro(1H-
indene-1,4"-piperidine), ,

25 1'-[3-(S)-(3 4-dichlorophenyl)-4-(N-(1-naphthoyl(methylamino))butyl]-spiro(1H-indene-
1,4'-piperidine),
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2-naphthoyl(methylamino))butyl]-spiro(1H-indene-
1,4'-piperidine),
1'-[3-(S)~(3,4-dichlorophenyl)-4-(N -(2-methyl)benzoyl-(methylamino))butyl]-spiro(1H-

3o indene-1,4'-piperidine),
1'-[3-(S)-(3 ,4-dichlorophenyl)-4-(N-(4-methyl)benzoyl-(methylamino))butyl]-spiro(1H-
indene-1,4"-piperidine),
1'-[3-(S)~(3.4-dichlorophenyl)-4-(N-(3-methy!)benzoyl-(methylamino))butyl}-spiro(1 H-
indene-1,4'-piperidine},

35 1'-[3-(S)~(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine),
Iz"—[3-(3)&(3,4~dichlér0phenyi)4—(N—(2,3—dimethyI)benzoyl—(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine),

PR 1'-[3-(S)-(3 ,4-dichloropheny1)-4-(N-(3,4-dimethyl)benzoyl-(methylamino))butyl]-
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1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2,5-dimethyl)benzoyl-(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine),
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(2,4-dimethyl)benzoyl-(methylamino))butyl]-
spiro(1H-indene-1,4'-piperidine),

5 1'-[3-(S)-(3,4-dichlorophenyl)-4-(trifluoroacetyl(methylamino))butyl}-spiro(1H-indene-
1,4'-piperidine), |
1'-[3-(S)-(3,4-dichlorophenyl)-4-(t-butylcarbonyl(methylamino))butyl]-spiro(1H-indene-
1,4'-piperidine),
1'-[3-(S)-(3,4-dichlorophenyl)-4-(1-adamentanecarbonyl(methylamino))butyl}-spiro(1H-

10 indene-1,4'-piperidine),
1'-[3-{S)-(3,4-dichlorophenyl)-4-(cyclohexanecarbonyl(methylamino))butyl]-spiro(1H-
indene-1,4'-piperidine),
1'-[3-(S)-(3,4-dichloropheny!)-4-(N-(3-methyl)benzoyl-(methylamino))butyl]-spiro[indane-
1,4'-piperidine],

15 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-
spirofindane-1,4'-piperidine],
1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-bistriflucromethyl)benzoyl-(methylamino))butyl}-
spiro[(3-indanone)-1,4'-piperidine},
1'-[3-(S)-(3,4-dichlorophenyl)4-(N-benzoyl-(methylamino))butyl]-spiro[(3-indanone)-

20 1,4'-piperidine],
1'-[3-(S)-(3,4-dichloropheny!)-4-(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-spiro{(3-

* indanone)-1,4'-piperidine],

* ::: 1'-[3-(S)-(3,4-dichlorophenyl)-4-(t-butoxycarbonyl(methylamino))butyl]-spiro[(3-

; indanone)-1,4'-piperidine],

. '? 25 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dichloro)benzoyl-(methylamino))butyl]-spiro[ (3-

indanone)-1,4'-piperidine],

LRI 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-chloro-5-methyl)benzoyl-(methylamino))butyl]-
spiro[(3-indanone)-1,4'-piperidine],

%::‘ :&::‘ 1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3-fluoro-5-methyl)benzoyl-(methylamino))butyl]-

¢*t°s 30 spiro[(3-indanone)-1,4'-piperidine],

t,4'-piperidine],

1'-[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-spiro[ (3-

o a hydroxy)indane)-1,4'-piperidine},

« T 35 1“[3-(S)-(3,4-dichlorophenyl)-4-(N-(3,5-dimethyl)benzoyl-(methylamino))butyl]-spiro[(3-
acetyloxy)indane)-1,4'-piperidinef,
1'-[3-(S)-(3,4-dichloropheryl)-4-(N-(3,5-dimethybenzoyl-(methylamino))butyl]-spiro[ (3~
methylamino-carbonyl-antino)indane-1,4'-piperidine],

U FA[3-(8)-3,4-dichlorophenyl)-4-(N-(3,5-bistriftuoromethyl)benzoyl-(methylamino))butyl] -

\ spirof(3-ethoxycarbonyl)indane)-1,4'-piperidine], and

ﬂ'{ 1'-[3-(S)-(3,4-dichlorophenyl}-4-(1-naphthoyl(methylamino))butyi}-spiro[(3-indanone)-
qfad
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1'-[3-(S)-(3,4-dichlorophenyl)-4-(benzoyl(methylamino))butyl]-spiro[ (3-
ethoxycarbonyl)indane)-1,4'-piperidine].

11. A tachykinin antagonistic spiro substituted azacyclic compound, substantially
as hereinbefore described with reference to any one of the Examples.
12. A pharmaceutical composition comprising a pharmaceutically acceptable

5
carrier and a non-toxic therapeutically effective amount of the compound of any one of

claims 1 to 11.
13. A method for antagonizing the effect of substance P in a patient, which

comprises the administration to the patient of a non-toxic therapeutically effective amount
10 of the compound according to any one of claims 1 to 11 or of the composition of claim
12.

14. A method for antagonizing the effect of neurokinin A in a patient, which
comprises the administration to the patient of a non-toxic therapeutically effective amount
of the compound accerding to any one of claims 1 to 11 or of the composition of claim

15 12. V

15. A method of treating or preventing asthma in a patient, which comprises the
administration to the patient of a non-toxic therapeutically effective amount of the
compound of any one of claims 1 to 11 or of the composition of claim 12.

16. A method of treating or preventing emesis in a patient, which comprises the

s0 administration to the patient of a non-toxic therapeutically effective amount of the
compound of any one of claims 1 to 11 or of the composition of claim 12.

Dated 24 April, 1998
Merck & Co., Inc.
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