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-1- NON-PEPTI DE TACHYKI NI N RECEPTOR ANTAGONI STS Tacl¥itienitnssare a fam |y of
pepti des which share 5 the common ani dated carboxy term nal sequence, Phe
- Xaa-d y-Leu-Met -NH2 hereinafter referred to as SEQ ID NO 1. Substance P

‘was 10 . the first peptide of this famly to be isolated, although its

purification and the determination of its primary sequence did not occur
until the early 1970's. Substance P has the fol | ow ng am no aci d sequence,
15 ~ Arg-Pro-Lys-Pro-d n-d n-Phe-Phe-Ad y-Leu-Met-[err] hereinafter
referred to as SEQ I D NO 2. Between 1983 and 1984 several groups reported
the isolation of two -novel manmalian tachykinins, now 20 terrred neurok| ni n
A (al so known as substance K, neuronedin L, and neurokl ni-A—f
neurokinin B (also known as neuronedin K and neurokinin [err]). See, J.E
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Hi s-Lys- Thr - Asp- Ser - Phe- Val - 3 y- Leu- Met - [err] hegg ?
referred to a8 SEQ ID NO 3. The structure of 30 neurokinin B is

Asp- Met - Hi s- Asp- Phe- Phe- Val - GyLmlmt[ar]hamtha
d toas SEQ ID NO 4. 35
In both the centra
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Tachykinins are w dely
and peripheral nervous systens, are

and exestraewnar Agbdlicatibmol ogi cal actions,
depend upon activation of specific receptors

rget cells. Tachykinins are al so produced by
3 The manmal i an tachyki ni ns

SUbStaans TaiEBAr OKi nin A, gn 00&%4@'1@99 &:K%Pt CEHHOMINGLEESE, WBbSEing,

receptor subtypes,
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respectTwely. These receptors are present in a variety of organs.. 10
Substance P i$ believed inter’alia to be involved in the neurotransnission
of _pain sensations, including the pain associated with m grai ne headaches
and with arthritis. These peptides have al so been inplicated in
gastrointestinal disorders and di seases of the 15 gastrointestinal tract

such as inflam _bowel disegse. .Tachykinns.have, al. so been inplicated
as prayi &g&;@‘fé | % numer ous ogﬁ gﬁéﬁéﬁ&%?ﬁgﬁfg%’uééd infra. In view
of the wi de nunber of clinical #H>12550fnAad ¥4 an excess of

t achyki nipIgTHbAEE devel opment 20Jubfy 1gchgEdnin receptor antagonists wl|
serve toB@BﬁH?I@}these cl i ni cal Witkel-tHagme, PRvmsydvanisst tachykinin

t B & ti Jeitrd | pgcof Amezd t i st dt
be of F[%Eﬁ i éggg_éﬁ{?cﬁfpu't%grfg%??gagigafmpﬁaﬁ%?ﬂggﬁl Te oo

i nst abi | i tIy. 35 Recent publications have described novel
cl asses ‘'of non-peptidyl tachykinin receptor antagoni'sts which
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general ly have greater oral bioavailability and nﬁg? ic stability than
the earlier classes of tachykinin receptor-antagoni sts.” Exanpl es of. such
newer non-peptidyl 30 tachykinin receptor antagonists are found in

Eur opean Patent Publication 591, 040 Al, published April 6, 1994; Patent
Cooper at i &+8848at{@UBUbl i cati on WO 94+01482, published January 20, 1994;

Pat ent Cooperation Treaty publication WO 94/ 04494, published March 3, 1994;
and 35 Patent Cooperation Treaty publication WD 93/011609, published
January 21, 1993. In essence, this invention provides a class of potent

non- peptlde tachy GoRl-PEPPGOR! PACAYKINOR RECEPBYRVANTHEORTsHSei r non-pepti de
nature, the conpounds of the present invention do not suffer fromthe

shortconmings, in 5 terns of nmetabolic instability, of known pepti de- based
tachykynln recept or mid3HOAMiGisS are a family of peptides which share

5 the common amidated carboxy terminal sequence,
Phe-Xaa-Gly-Leu-Met -NHy

hereinafter referred to as SEQ ID NO:1. Substance P was

10 the first peptide of this family to be isolated, although
its purification and the determination of its primary
sequence did not occur until the early 1970's. Substance P
has the ﬁollowing amino acid sequence,

15 Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe~-Gly-Leu-Met -NHjy

hereinafter referred to as SEQ ID NO:2. _
Between 1983 and 1984 several groups reported
the isolation of two novel mammalian tachykinins, now

20 termed neurokinin A (also known as substance K, neuromedin
L, and neurokinin o), and neurokinin B (also known as

neuromedin K and neurokinin B). See, J.E. Maggio, Peptides.
6 (Supplement 3):237-243 (1985) for a review of these |
discoveries. Neurokinin A has the following amino acid

25 sequence,

His—Lys-Thr-Asp—Ser-Phe—val—Gly-Leu-Met-NHz

hereinafter referred to as SEQ ID NO:3. The structure of
30 neurokinin B is the amino acid sequence,

Asp-Met -His~Asp-Phe-Phe-~Val-Gly-Leu-Met-NHz
hereinafter referred to as SEQ ID NO:4.

35. Tachykinins are widely distributed in both the
central and peripheral nervous systems, are released from
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Summary of the Invention 10

Thi s i nvention enconpasses- net hods

for the treatnment or prevention of a. physi ol ogi cal " di sorder associated with

an excess of tachykinins,

whi ch net hod conprises administering to a mamal

in need of said treatnment .an effective amount of a conpound of Formula I 15
[err] whekeB88420(@uss O, 1, 2, or 3;-n2is 0 or 1; 25 ois 0, 1,
or 2; pis 0 or 1; -4- R is phenyl, -2- or 3- |ndonI, 2- or 3-rndolinyl,

10

15

20

25

30

35

nerves, and exert a variety of biological actions, which,
in most cases, depend upon activation of specific receptors
expressed on the membrane of target cells. Tachykinins are

also produced by a number of non-neural tissues.

The mammalian tachykinins substance P,
neurokinin A, and neurokinin B act through three major
receptor subtypes, denoted as NK-1, NK-2, and NK-3,
respectively. These receptors are present in a variety of
organs.

' Substance P is believed inter alia to be
involved in the neurotransmission of pain sensations,
including the pain associated with migraine headaches and
with arthritis. These peptideslhave also been implicated
in gastrointestinal disorders and diseases of the
gastrointestinal tract such as inflammatory bowel disease.
Tachykinins have also been implicated as playing a role in
numerous other maladies, as discussed infra.

In view of the wide number of clinical maladies

associated with an excess of tachykinins, the development

of tachykinin receptor antagonists will serve to control
these clinical conditions. The earliest tachykinin
receptor antagonists were peptide derivatives. These
antagonists proved to be of limited pharmaceutical utility
because of their metabolic instability. |

Recent.publications have described novel classes
of non-peptidyl tachykinin receptor antagonists which

-generally have greater oral biocavailability and metabolic

stability than the earlier classes of tachykinin receptor
antagonists. Examples of such newer non—peptidyi
tachykinin receptor antagonists are found in -European
Patent Publication 591, 040 Al, published April 6, 1994;
Patent Cooperation Treaty publication WO 94/01402,
published January .20, 1994; Patent Cooperation Treaty
publication WO 94/04494, published March 3, 1994; and

'Patenh Cooperation Treaty publication WO 93/0116009,

published January 21, 1993. S
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benzot hi enyl, benzofuranyl, or naphthyl, which R groups may be substituted
with one or two hal o, Cl-C3 al koxy, trifluoronethyl, CL-C4 alkyl, 5
phenyl - C1- C3 al koxy, or Cl-C4 al kanoyl groups; [err] is trityl, phenyl,

di phenyl net hyl , phenoxy, phenylthio, piperazinyl, piperidinyl,

pyrrolidi ngtgga®r piog) nyl, indolinyl,-indelyl, benzothienyl, 10
hexanet hyl enei-m nyl, benzofuranyl, tetrahydropyridinyl, quinolinyl,

i soqui nol i nyl, reduced quinolinyl, reduced isoquinolinyl, phenyl-([err]

al kyl)-, phenyl - ([erTh eskergg., thigndhveytioheprovidey|s - ¢lass of

Soau ol Hbetf Sish-shide < SRS Sy e
[err]; anyvbﬁ%u%fOGthﬁlfeﬁ@?‘ Eﬁ&gé dge iqamranngds whahe [err]

al kyl, [efﬂS}e@éK@Xanéﬂtléﬁléb Lh%@”@if‘ﬂér ﬁFBxﬁlQ:hé eé}{dr@dmraja NGn [err]
ggkyl)%ﬁ1no rgg o _metgﬁoflcylnsta 111ty,rg%ck§%é§ Sggé¥h4‘% ‘groups ey

tachykinin receptor antagonlsts.

10 This invention encompasses methods for the
treatment or prevention of a physiological disorder
associated with an excess of tachykinins, which-method
comprises administering tb a mammal in need of said
treatment an effective amount of a compound of Formula I

15
. R4
3 |
R— (CHa) p—C— CHy—N— (CH) s~ R?
NH R?
|
(CO)p
(CHZ ) m
Rl
I
wherein
20
mis 0, 1, 2, or_3:
n is 0 or 1;
25 o is 0, 1, or 2;
o) is 0 or 1;
This Sheet Has Been Repl
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substituted wth phenyl, piperazinyl, [err] cycloal kyl, 25 benzyl, [err]
al kyl, piperidinyl, pyridinyl, pyrimdinyl, C2-C6 al kanoyl am no,
pyrrolidinyl, [err] alkanoyl, or [err] al koxycarbonyl, any one of which
groups may be 30 substituted with halo, [err] alkyl, [err] alkoxy,

trifluorongetggds @vuglo, [err] al kylam @o- [err] al kyl)am no, or C2-C4
al kanoyl am no; or Rl is amno, a |eaving group, hydrogen, [err] 35°
al kyl am no, or [err] alkyl)am no; -5- R5 is pyridyl, anilino-([err]
al kyl)-, or anilinockrisnghenyks r3-icr Brdimuipelyl [ 2+ JoralIqdnddldmyil,
aIkyIsqu bo kyl A al koxycarbonyl - ([err]
aIkyI) (¥Eﬂ%g§ﬁﬁéﬁyl WerdddEdrarF 1KY o nalpithl 12

which R groups may be substituted with one

or two halo, C;-T3 alkoxy, trlfluoromethyl, C1-Cq alkyl,

5 phenyl-C1-C3 alkoxy, or C1-C4 alkanoyl groups;

Rl is trityl, phenyl, diphenylmethyl, phenoxy,
phenylthio, piperazinyl, piperidinyl, pyrrolidinyl,
morpholinyl, indolinyl, indolyl, benzothienyl,

10 hexamethyleneiminyl, benzofuranvyl, téprahydropyridinyl,

" quinolinyl, isoquinolinyl, reduced quinolinyl, reduced
isoquinolinyl, phenyl-(C;~C4 alkyl)-, phehyl—(Cl-C4_
alkoxy)-, quinolinyl-(C3;-C4 alkyl)-, isoquinolinyi—(cl—C4
alkyl)-, reduced quinolinyl-(Ci-C4 alkyl)-, reduced |

15 isoquinolinyl-(C;-C4 alkyl)-, benzoyl-(C;-C3 alkyl)-, C1-C4
alkyl, or -NH-CH3-R5;

any one of which Rl groups may be
substituted with halo, C1-Cy4 alkyl, C31-C4 alkoxy,
20 trifluoromethyl, amino, C3-C4 alkylamino, di(Ci-C4
alkyl)amino, or Cz-Cy4 alkanoylamino;.

or any one of which Rl gréups may be
substituted with phenyl, piperazinyl, C3-Cg cycloalkyl,
25 benzyl, C1-Cq alkyl, piperidinyl, pyridinyl, pyrimidinyl,
C2-C¢ alkanoylamino, pyrrolidinyl,'cg—cs alkanoyl, or C1-Ca
-alkoxycarbonyl, ' -

any one of which groups may be
30 substituted with halo, C1-C4 alkyl, C1-C4 alkoxy,
trifluoromethyl, amino, C3-C4 alkylamino, di(C31-Cya
alkyl)amino, or C,-C4 alkanoylamino;

or R! is amino, a leaving group, hydrogen, C;-C4
35 alkylamino, or di(C;-C4 alkyl)amino;

Sheet Has Been Re laced _
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R6 is hydrogen, [err] alkyl, [err] haloal kyl, phenyl, [err] al koxy, [err]
hydr oxyal kyl , amno, [err] 10 alkylamno, [err] alkyl)am no, or [err]; g
is 0 to 3; [err] is carboxy, [err] al koxycarbonyl, [err] 15

al kyl carbonyl oxy, amino, [err] al kylanmino, [err] al kyl')am no, [err]

al koxycar izo+8840m (taiJs)or phenoxy, -phenyl3 ki o, pi perazinyl, piperidinyl,
pyrrolidinyl, norpholinyl, indolinyl, indolyl, benzothienyl, benzofuranyl
qui nol i nyl , |squ|noI|nyI 20 reduced qU|noI|nyI reduced |squ|noI|nyI
phenyl - ([err] aIkyI)R xﬁnpxtldmdr(én&linqﬂk@dﬁca aLhm@drnobrnyl ([err]

al kyl ) -, r %ﬁ) ﬁ%ﬁ? yl-([err] al kyl)-, reduced isoquinolinyl-([err]
al kyl') -, benzoy {&Q kyl; any one of mhich aryl or heterocyclic R7 25
group may be substituted Wit h hal o, trifluoromethyl, [err] alkoxy, [err]

al kyl, anmi nOf \[M?rr] %kyéaﬁwpogé&r r¢, -2 KEDGT,Ne; -0y &2kPEsal keapy| ani no;
or anySOnecggbox§fwhl-cfy;Tﬂ§i)—, C1-C3 alkoxycarbonyl-(cl—C3 alkyl) -,

or -CO-RS;

R® is hydrogen, C1-C4 alkyl, Ci1-C3 haloalkyl,
phenyl, C1-C3 alkoxy, C31-C3 hydroxyalkyl, amino, C1-C4
10 alkylamino, di{C3-C4 alkyl)amino, or -(CHz)q-R’;

g is 0 to 3;

‘ R7 is carboxy, C1-C4 alkoxycarbonyl, C1-Cg

15 alkylcarbonyloxy, amino, Ci-C4 alkylamino, di(C3-Cq
alkyl)amino, C3-Csg alkoxyca?bonylamino, or

phenoxy; phenylthio, piperazinyl, piperidinyl,
pyrrolidinyl, morpholinyl, indolinyl, indolyl,
benzothienyl, benzofuranyl, quinolinyl, isoquinolinyl,

20 reduced guinolinyl, reduced iéoquinolinyl, phenyl-(Ci1-C4
alkyl)-, quinolinyl-(Ci-C4 alkyl)-, isoquinolinyl-(C1-Cq
alkyl) -, féduced quinolinyl-(Ci;-C4 alkyl)-, reduced
isoquinolinyl-(C1-C4 alkyl}-, benzoyl-C3-C3 alkyl;

any one of which aryl or heterocyclic R7

25 group may be substituted with halo, trifluoromethyl, C3-Cq4
alkoxy, C1-C4 alkyl, amino, C3-C4 alkylamino, di(C;3-Cq4
alkyl)amino, or C2-Cq alkanoylamino;

or any one of which R7 groups may be
substituted with phenyl, piperazinyl, C3-Cg cycloalkyl,

30 Dbenzyl, piperidinyl, pyridinyl, pyfimidinyl, pyrrolidinyl,
C2~Cg¢ alkanoyl, or C1~Cy alkoxycarbonyl

. any of which groups may be substltuted
with halo, trlfluoromethyl amino, C3-C4 alkoxy, C1-C4

_ alkyl, C1-Cq alkylamino, di(C31-C4 alkyl)amino, or C2-Cq

35 alkanoylamino; '

This Sheet Has Been Replaced
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substituted with phényl,'piperazinyl, [err] cycloal kyl, 30 benzyl,

pi peridinyl, pyridinyl, pyrimdinyl, pyrrolidinyl, C2-C6 al kanoyl, or [err]
alkoxycarbonyl any of which groups may be substituted with hal o,
trifluoronet am no, [err]- al koxy, [err] alkyl, [err] alkylam no,
di([err] #@g%%uﬁQQﬁ)or C2-C4 35 alk&noyl ani no; -6- R8 is hydrogen or
[err] alkyl; R3 is phenyl, phenyl-([err] alkyl)-, [err] 5 cycloalkyl,
[err] cycloalkenyl, [err] al kyl, naphthyl, [err] al kenyl, or hydrogen; any

one of which groups except hydrogen may be substituted with one or two

al koxy, R&-{8 hydydgdén cor rCi+qy, atlkiyfll; uoronethyl or [err] alkyl
10 and

hal o, [err]

gr oups;

10

15

20

25

30

35

R® is phenyl, phenyl-(C1-Cg¢ alkyl)-, C3-Cg
cycloalkyl, Cs-Cg cyploalkenyl, C31-Cg alkyl, naphthyl, C2-Cg
alkenyl, or hydrogen;

any one df which groups except hydrogen may
be substituted with one or two halo, C1-C3 alkoxy, C1-C3
alkylthio, nitro, trifluoromethyl, or C1-C3 alkyl groups;
and '

R4 is hydrogen or C3-Ciz alkyl;

' with the proviso that if R! is hydrogen or halo, R3 is

phenyl, phenyl-+(C;i-Cg alkyl)-, C3-Cg cycloalkyl, Cs5-Cg
cycloalkenyl, or naphthyl; .
with the proviso that if R! is hydrogen or hale, R3 is
phenyl, phenyl-(C3-Cg alkyl)-, C3-Cg cycloalkyl Cs-Cg
cycloalkenyl, or naphthyl; )

or a -pharmaceutically acceptable salt thereof.

In another embodiment, this invéntion
encompasses the noyel compounds of Formula I and the
pharmaceutically acceptable salts, solvates, and prodrugs
thereof, as well as pharmaceutical formulations comprising,
as an active ingredient, a éompound of Formula I in
combination with a pharmaceutically acceptable carrier,
diluent or excipient. This invention also encompasses
novel processes for the_synthesis'of the compounds of
Formula I.

All temperatufes stated herein are iq degrees
Celsius (°C). All units of measurement employed herein are

in weight units except for liquids which are in volume
units.

As used herein, the term "C;-Cg alkyl" refers to

‘ straight or branched, monovalent, saturated aliphatic

This Sheet Has Been Replaced
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[err] is hydrogen or [err] alkyl; wth the proviso that if Rl is hydrogen
or halo, R3 is phenyl, phenyl-([err] alkyl)-, [err] cycloal kyl, [err]
cycl oal kenyl, or naphthyl; with the proviso that if Rl is hydrogen or
R3 is phenyl, phenyl-([err] alkyl)-, C3-C8 cycloal kyl, [err] cycl oal kenyl,

or napht hyk-86849a(ptigt maceuti cal ly aceeptable salt thereof,
enbodi nment

wel | as phehatoguefcal tboﬁrmaabbnnstomsrpanéi mgcledes asbun Betnote
hﬁlEQHpEU”d ueni{:‘i!rnlél:il%l grSBj?i’ NakbeRopdih @ut{ﬂb’%‘r maceutical ly

I ngr edi ent

acceptabl e carrier,
novel procé§obytydy thu§¥ﬁthE§P§Ybf i aerenkybunaRd orexst mu| B

5 .

10

15

20

hi s i hvent1on

"C1-Cg alkyl" includes within its definition the term
"C1-Cq4 alkyl". o

“Divalent (C3-Cq)alkyl" represents-a stralght or
branched divalent saturated aliphatic chain having from one
to four carbon atoms. Typical divélent(cl—C4)alkyl groups
in¢lude methylene, ethylene, propvlene, 2- methylpropylene,
butylene and the like.

"Halo" represents chloro, fluoro, bromo or iodo.
_ "Halo(C3-Cg)alkyl" represents a straight or
branched alkyl chain having from one to four carbon atoms
with 1, 2 or 3 halogen atoms attached to it. Typical-
halo(Ci-Cs)alkyl groups include chloromethyl; 2-bromoethyl,
l-chloroisopropyl, 3-fluoropropyl, 2,3—dibrqmobﬁtyl, 3-
chloroisobutyl, iodo-t-butyl, trifluoromethyl and the like.

"Hydrbxy(cl-c4)alkyl“ represents a straight or
branched_alkyl chain having from one to four carbon atoms
with hydroxy group attached to it. Typical
hydroxy (C1-C4)alkyl groups include hydroxymethyl, 2-
hydroxyethyl, 1—hydroxyisopropyl 2-hydroxypropyl, 2-
hydroxybutyl, 3-hydroxyisobutyl, hydroxy-t-butyl and the

" like.

25

“C1—C5 alkylthio" represents a straight or
branched alkyl chain having from one to six carbon atoms
attached to a sulfur atom. Typical Ci1-Cg alkylthio groups

.-~include méthylthio, ethylthio} propylthio, isopropylthio,

30

35

butylthio and the like. The term “C3-Cg¢ alkylthio"
includes within its definition the term *C1-C4 alkylthio*.
The term "C2-Cg alkenyl" as used herein
represents a straight or branched, monovalent, unsaturated
aliphatic chain having from two to eight carbon atoms.
Typical C2-Cg alkenyl groups include ethenyl (also known as
vinyl), l-methylethenyl, l-methyl-1-propenyl, l-butenyl, 1-

This Sheet Has Been Relplaced
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Al'l tenperatures stated herein are in degrees Celsius ([err]C). Al units
of neasurenment enployed herein are in weight units except for |iquids which
are in volume units. 35 As used herein, the term"[err] al kyl"
refers to straight or branched, nonoval ent, saturated aliphatic  -7-

chai ns of A-gu® peuwdon atons and inclwges, but is not limted to, nethyl,
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, and
hexyl. The term[err] alkyl"” includes within its definition the term5
[err] al kyhéxetiyl ya2 emetlay ) 124 gaydpemels esautapenst,r & -gitopenyirazehed

di val ent sg‘g*;éﬁfd zal %Ea%ﬁ% Chgﬁ&l Em%/iic}g(érom one to four carbon atons.
Typical div err] roups inclu met hyl ene, et hyl ene, propyl ene,
2- met hyl pr opyl ene, "Cs-Cg cycloalkenyl" represents a hydrocarbon
ring structure containing from five to eight carbon atoms
5 and having at least one double bond-within that ring, which
is unsubstituted or substituted with 1, 2 or 3 substltuents-
1ndependently selected from halo, halo(Ci-C4)alkyl, C1-C4
alkyl, Ci-C4 alkoxy, carboxy, Ci1-C4 alkoxycarbonyl,
carbamoyl, N-(C1-C4)alkylcarbamoyl, amino, Ci-Cq
10 alkylamino, di(Ci-Cglalkylamino or -(CHy)4-R€ where a is 1,
2, 3 or 4 and R€ is hydroxy, C1-C4 alkoxy, carboxy, C1-C4
alkoxycarbonyl, amino, carbamoyl, C;-Cs4 alkylamino or
di (C1-C4)alkylamino. | |
’ "C1-C4 .alkylamino" represents a straight or
15 Dbranched alkylamino chain having from one to four carbon
atoms attached to an amino group. Typical C31-C4 alkyl-
amino groups include methylamino, ethylamino, propylanino,
isopropylamino, butylamino, sec-butylamino and the like.
"Di(C1-C4 alkyl)amino" represents a straight or
20 branched dialkylamino chain having two alkyl chains, each
having independently from one to four carbon atoms attached
to a common amino group.  Typical di(Ci-C4)alkylamino
groups include dimethylamino, ethylmethylamino,
methylisopropylamino, t-butylisopropylamino, di-¢-
25 butylamino and the like. '
*Arvlisulfonyl®" represents an aryl moiety
attached to a sulfonyl group. ®“Aryl" as used in this term
fepresents a phenyl, naphthyl, heterdcycle, or unsaturated '
heterocycle moiety which is optionally substituted with 1,
30 2 or 3 substituents independently selected from halo,
halo(C1-C4)alkyl, C1-C4 alkyl, C1-C4 alkoxy, carboxy, C1-C4
alkoxycarbonyl, carbamoyl, N-{Ci-C4)alkylcarbamoyl, amino,
C1-C4 alkylamino, di(Ci-C4)alkylamino or -(CHz)a-RP where a
is 1, 2, 3 or 4; and RP is hydroxy, C1~Cq4 alkoxy, carboxy,
35 (C31~Cq4 alkoxycarbonyl, amino, carbamoyl, C3-C4 alkylamino or
di (C1-C4)alkylamino. ‘*‘—*————u_hﬁ___“_;_
ThlsSheetH

/mmmwd



10 butylene and the like. "Hal 0" represents chloro, fluoro, brono or iodo.
"Hal o[ err]al kyl" represents a straight or branched al kyl chain having from
one to four carbon atonms with 1, 2 or 3 hal ogen atons attached to it.
Typical 15 halo[err]al kyl groups include chloronethyl, 2-bronoethyl,

1- chl or oi s®p8&$Y | (OWBS¥ | uor opr opyl , Z'BSHrbronDbutyI 3- chloroisobutyl,

| odo-t-butyl, trifluoronmethyl and the Iike. Fwdroxy[err]alkyl represents
a straight or branched al kyl chain having fromone to four carbon atons 20
wi th hydroxy group a?bﬁcﬁéﬁmtohPFer°¢¥5¥€alrﬁ?ﬁ?%ﬂyf%rﬁ?alkyI groups

i ncl ude hyghaxysei futed 2or haaboxyaited . stladhe DX e oprmﬁered

2- hydr oxypropyl , 2- hydroxybut 1 S0 drox but and '
the Iike. 'Q%ggcycﬂc o PI e??]yéTW#%gg Cgllsj’e‘%tl'g l'aé/ o’rr}/ ranched
al kyl chaiwhhahihg éatmmamedtanélwhxnhtmnnsﬁstu;aﬂteaﬁbnhtatdmsndﬁdw at om

TYp cals | ChEmbiY! L8 CnflQ REc PN ELINE LM Cerdih "Bl hbug” OPY! LI O

|sopropylt
consisting of nitrogen, oxygen or sulfur, and wherein the

nitrogen and sulfur heteroatoms may optionally be oxidized,
and the nitrogen heteroétom'may optionally be quaternizéd
and including a bicyclic group in which any of the above-

10 defined heterocyclic rings is fused to a benzene ring. The
heterocyclic ring may be attached at any heteroatom or
carbon atom which affords a stable structure. The hetero-
cycle is unsubstituted or substituted with 1, 2 or 3
‘substituents independently selected from halo, hélo(cl—C4Y-

15 alkyl, C1-C4 alkyl, Ci1-C4 alkoxy, carboxy, C1-C4 alkoxy-

' carbonyl, carbamoyl, N-(C3-C4)-alkylcarbamoyl, amino, C3-C4

alkflamino, di(C1-C4)alkylamino or -(CHj),-RY where a is 1,
2, 3 or 4; and R4 is hydroxy, C1-Cs4 alkoxy, carboxy, C3-Cg
alkoxycarbonyl amlno,_carbamoyl C1-Cq alkylamlno or

20 dl(Cl-C4)alkylam1no. :

The term "unsaturated heterocycle" represents an
unsubstituted or substituted stable 5- to 7-membered
monocyclic or 7- to 1l0-membered bicyclic heterocyclic ring
which has one or more double bonds and which consists of

25 carbon atoms and from one to three heteroatoms selected -
from the group cons1st1ng of nitrogen, oxygen or sulfur,
and wherein the nitrogen and sulfur heteroatoms may

- optionally be oxidized, and the nitrogen heteroatom nay
optionally be quarternized and including a bicyclic group

30 in which any of the above-defined heterocyclic rings is
fused to a benzene ring. The unsaturated heterocyclic ring
may be attached at any heteroatom or carbon atom which
affords a stable structure. The unsaturated heterocycle is
unsubstituted or substituted with 1, 2 or 3 substituents

35 independently selected from halo, halo(Cl-C4)a1kyl C1-C4
alkyl, C3-C4 alkoxy, carboxy, C1—C4 alkoxycarbonyl,

: This Sheet Has Been Replace
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butylthio and the like. The term[err] alkylthio" 30 includes within its
definition the term J[err] alkylthio". The termJ[err] al kenyl" as used
herein represents a straight or branched, nonoval ent, unsaturated aliphatic
chain having fromtw to eight carbon atons. Typical [err] al kenyl groups

i ncl ude eﬁh%ﬁ%ﬁ (@083 known as 35 viny}9,-1-nethyl et henyl ,

1- met hyl - 1- propenyl, 1-butenyl, 1- - -8- hexenyl, 2- nethyl 2- propenyl,

oyel onl ke S R L e T RSN S
to ei ght caeiﬂdydmnamrsdi((aﬁmmwlmgaminbeast - OOH, HotR$ evhieared awdiishiln t hat
00 L I Yeedeoh, MBSl U o Mt 2 gttt ent
al koxy, caiﬂmmgycdhhuﬂylalkmmymarhmmdxxmmyl C1-Cq alkylamino or

5 di(Ci-Cs)alkylamino.

Examples of such heterocycles and unsaturated
heterocycles include piperidinyl, piperazinyl, azepinyl,
pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl,

_ pyrazolidinyl, imidazalyl; imidazolinyl, imidazolidinyl,

10 pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl,
oxazolidihyl, isoxazolyl, isoxazolidinyl, morpholinyl,
thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl,
isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazolyl, benzopyranyl,_benzothiazolyl,'

15 benzoazolyl, fufyl, tetrahydrofuryl, tetrahydropyranyl,
thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl-
sulfoxide, thiamorpholinylsulfone, oxadiazolyl, triazolyl,
tetrahydroquinolinyl, tetrahydrisoquinolinyl,
3-methylimidazolyl, 3-methoxypyridyl, 4-chloroquinolinyl,

20 4-aminothiazolyl, 8-methylquinolinyl, 6-chloroquinoxalinyl,
3-ethylpyridyl, 6-methoxybenzimidazolyl, 4-hydroxyfuryl,
4—methylisoquinolinyl, 6,8-dibromoquinolinyl, 4,8-dimethyl-

~naphthyl, 2-methyl-1,2,3,4-tetrahydroisoquinolinyl,
-methyl-quinolin-z-yl 2-t—butoxycarbonyl-1,2,3,4-

25 isoquinolin-7-yl and the like.

' “C1~C¢ alkoxy" represents a straight or branched
alkyl chain having from one to six carbon atoms attached to
an oxygen atom. - Typical C31-Cg alkoxy groups include
methoxy, ethoxy, propoxy., isopropoxy, butoxy, t-butoxy,

30 pentoxy and the like. The term "Cj;-Cg alkoxy" includes
within its definition the term "C3-C4 alkoxy".

) "Cy-Cg alkanoyl* represents a straight or
. branched alkyl chain having from one to five carbon atoms
attached to a carbonyl moiety. Typical C2-Cg alkanoyl

35 groups include éthanoyl, propanoyl, isopropanoyl, butanoyl,

—_—
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carbanoyl, N-[err]al kyl carbanoyl, -amno, [err] 10 al kyl am no,

di[err]al kylam no or [err] where ais 1, 2, 3 or 4 and [err] is hydroxy,
[err] al koxy, carboxy, [err] al koxycarbonyl, am no, carbanoyl, [err] )
al kylamno or - di[err]alkylamno. [err] al kylam no" represents a straight
or 15 Dbrand@sd® dod)am no chai n havinflf¥om one to four carbon atons
attached to an am no group. Typical [err] alkyl- am no groups include
et hyl am no, et hyl am no, propyl am no, isopropylam no, butyl am no,

sec- but y| dmvé-aney k-heeantenoyiln hexanoyvadl k grrethydpepspre¥dnasdatber ai ght
or 20 branghed di al kyl ami no chain having two al kyl chains, each having

I ndependently fromone to fqur carbon atons attached to a coQ n am no
group. Typical di[er a1 12y oY 1" n Depressnts: Ry FhFpAGht or

et hyl met hydafidHed nEtkbsy SR ePHaAAINR0 fromding ike0ELoRY karbbf, adbmk- 25

but ! 2t o Ahile J4 e ca AUl T RESaA" 3,28, oyt o1 o tached
carbonyl groups include methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
t-butoxycarbonyl and the like.
*"C3-Cg cycloalkyl® -represents a saturated
10 hydrocarbon ring structure conﬁaining from three to eight
carbon atoms which is unsubstituted or substituted with 1,
2 or 3 éubstituents independently selected from halo,
halo(C3-Cq)alkyl, C1-C4 alkyl, C1-Cq alkoxy, carboxy, C1-Cq
- alkoxycarbonyl, carbamoyl, N-(C3-Cg)alkylcarbamoyl, amino,
15_' C1-Cq alkylamino, di(C3-Cq)alkylamino or -(CH,),-Rf where a
is 1, 2, 3 or 4 and Rf is hydroxy, C3-C4 alkoxy, carboxy,
C1-C4 alkoxycarbonyl, amino, carbamoylé Ci—C4.alkylamino or
di(Ci1-C4)alkylamino. Typical C3-Cg cycloalkyl groups
include cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl,;
20 3-methyl-cyclopentyl, 4-ethoxycyclohexyl, 4-
carboxycycloheptyl, 2-chlorocyclohexyl, cyclobutyl,
cyclooctyl, and the like. .
' The term *amino-protecting group* as used in the
specification refers to substituents of the amino group
25 commonly employed to block or protect the amino
functionality while reacting other functional groups on the
compound. Examples of'such anino-protecting groups include
formyl, trityl, phthalimido, trichloroacetyl, chloroacetyl,
bromoacetyl, iodoacetyl, and urethane-type blocking groups
30 such as benzyloxycarbonyl, 4-phenylbenzyloxycarbonyl,
2-methylbenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl,
~ 4-fluorobenzyloxycarbonyl, 4-chlorobenzyloxycarbonyl,
'3-chlorobenzyloxycarbonyl, 2-chlorobenzyloxycarbonyl,
2,4-dichlorobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl,
35 3-bromobenzyloxycarbonyl, 4-nitrobenzyioxycarbonyl;
4-cyanobenzyloxycarbonyl, t-butoxycarbonyl,

—_—
—_—
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represents a phenyl, naphthyl, heterocycle, or unsaturated heterocycle
noi ety which is optionally substituted with 1, 30 2 or 3 substituents

i ndependently selected fromhal o, haloferr]alkyl, [err] alkyl, [err]

al koxy, carboxy, [err] al koxycarbonyl, carbanoyl, N [err]alkyl carbanoyl,
am no, [erXi8&8%yleishno, di[err]al kytad2ne or [err] where ais 1, 2, 3 or
4; and Rb is hydroxy, [err] al koxy, carboxy, 35 [err] al koxycarbonyl,

am no, carbanoyl, [err] al kylam no or di[err]alkyl am no. -9- The term

"het er ocych et-dighenslethwhryhasosarhonds dr didhenleropdsi e 5- to -
_7 rrenbere@r&wa%x%pr Y=pheényliprapizeradRicatdd 1hetze-r@f->t@1w1r)l—ng whi ch

Is saturated a nsi sts of .carbgn at.ons an mone to t hree
het er oat onRr WTeH ?Eb‘?h? THEL o HF RSGAY IvsR °c”r (}ge oxygen or
sul fur, anietinel@rdldpentanyloxycarbonyl, cyclohexanyloxycarbonyl, 1-

5 methylcyclohexanyloxycarbonyl, 2-
methylcyclohexanyloxycarbonyl, 2-(4-toluylsulfonyl)-
ethoxycarbonyl, 2-(methylsulfonyl)ethoxycarbonyl,
2—(triphenylphosphino)-ethoxycarbonyl, fluorenylmethoxy-
carbonyl ("FMOC"), 2-(trimethylsilyl)ethoxycarbonyl,

- 10 allyloxycarbonyl, l-(trimethylsilylmethyl)prop-1-
enyloxycarbonyl, S-benzisoxalylmethoxycarbonyl, .
- 4-acetoxybenzyloxycarbonyl, 2,2,2-trichloroethoxygarbonyl,
2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl,
4~ (decyloxy)benzyloxycarbonyl, isobornyloxycarbonyl,

15 1—piperidyloxycarbonyi and the like; benzoylmethylsulfonyl
group, 2-nitrophenylsulfenyl, diphenylphosphine oxide and
like amino-protecting groups. The species of amino- .
protecting group employed is usually not critical so long
as the derivatized amino group is stable to the condition -

20 of subsequent reactions on other positions of the
intermediate molecule and can be selectively removed at the
appropriate point without disrupting the remainder of the
molecule 'including any other amino-protecting groups.
Preferred amino-protecting groups are trityl,

25 t-butoxycarbonyl (t-BOC), allyloxycarbonyl and
benzyloxycarbonyl. Further examples of groups referred to
by the above terms are described by E. Haslam, "Protective
Groups in Organic Chemistry®, (J.G.W. McOmie, ed., 1973),
at Chapter 2; and T.W. Greene and P.G.M. Wuts, "Protective

30 Groups in Organic Synthesis" (1991), ét Chapter 7.

_ The term “carboxy-protecting group" as used in
the specification refers to substituents of the carboxy
group commonly employed to block or protect the carboxy
functionality while reacting other functional groups on the

35 compound. Examples of such carboxy-protecting groups

" include methyl, p-nitrobenzyl, p-methylbenzyl, p-methoxy-
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nitrogen and sul fur heteroatons nmay optionally be oxidized, and the

ni trogen heteroatom nay optionally be quaternized and including a bicyclic
group in which any of the above- 10 defined heterocyclic rings is fused to
a benzene ring. The heterocyclic ring may be attached at any heteroatom or
carbon at m88ScHO®afSNords a stable strl@tture. The hetero- cycle is
unsubstituted or substituted with 1, 2 or 3 substituents independently

sel ected fromhal o, halo[err]- 15 alkyl, [err] al k I [errL al koxy,
carboxy, [Renzvlal Rodydimethoxybenzaiharoyd r igethorybenryle agb4mbyl | ani no,
[err] al kwﬁriaertqloﬁﬂee{ 18 I@/'@@J&Me rep@ntamethgvlbéneylél “and

A I 7 T S PN %@w%dranlkw e eI boRgrm
"unsat-ur attssh2stdaracy d & re eaﬂmmmmmmgd ort-bukgli, t ut ed stabl e
ohi ch Ras GG Ty i AR A o & e ReEe e 5 a VA bon atoms
and from chel t,0 't hrtes nfethenqatmnty 1se [2eghethy 1 prop-2-y1,
trimethylsilyl, t-butyldimethylsilyl, phehacyl,
2,2,2-trichloroethyl, 2-(di(n-butyl)methylsilyl)ethyl,
p-toluenesulfonylethyl, 4-nitrobenzylsulfonylethyl, allyl,

10 " cinnamyl, 1-(trimethylsilylmethyl)prop-l-en-3-yl and like
moieties. Preferred carboxy-protecting groups are allyl,
benzyl and t-butyl. Further examples of these groups are
found in E. Haslam, gupra, at Chapter 5, and.T.W. Greene,
et al., supra, at Chapter 5.

15 The term "leaving group® as used herein refers
to a group of atoms that is displaced from a carbon atom by
the attack of a nucleophile in a nucleophilic substitution
reaction. The term "leaving group" as used in this
document encompasses, but is not limited to, activating

.20 groups.

. The term “"activating group®" as used herein
refers alleaving group which, when taken with the carbonyl
(-C=0) group to which it is attached, is more likely to
take part in an acylation reaction than would be the case

25 if the group were not present, as in the free acid. Such
activating groups are well-known to those skilled in the
art and may be, for example, succinimidoxy, phthalimidoxy,
benzotfiazolyloxy, benzenesulfonyloxy, methanesulfonyloxy,
toluenesulfonyloxy, azido, or -0-CO-(Cys-C7 alkyl).

30 ' The compognds used in the method of the present
invention have multiple asymmetric centers. As a
consequence of these cHiral centers, the compounds of the
present invention occur as racemates, mixtures of
enantiomers and as individual enantiomers, as well as

35 diastereomers and mixtures of diastereomers. All

—_—
| This Sheet Has Been

T



fromthe group consisting of nitrogen, oxygen or sulfur, and wherein the
nitrogen and sul fur heteroatons may optionally be oxidized, and the

ni trogen heteroatom may optionally be quarternized and including a bicyclic
group 30 in which any of the above-defined heterocyclic rings is fused to
a benzene X+8849 THeUShsat ur at ed het erodfckic ring may be attached at any
het er oat om or carbon atom which-affords a stable structure. The unsaturated
heterocycle is unsubstituted or substituted with 1, 2 or 3 substituents 35
i ndependen@symBet et cEO¥REHM A bVifna b ksonens\and [qemlingldans [orr]

al koxy, cathex¥of|earé wikRXy Calidodvdpe of -tHE présdiaiitention.
N-[err]al kyl car banoy am no, [

. I egrL ﬁ;k | ami no, di[err]alkylamno or [err]
where a is 1, 2, 3 ofP®& CERES[eRr] Pg ﬁ%drﬁ?ﬁ,uf%?rTeﬁ k%x%? carboxy, [err]
al koxycar baoymon iy ueed cin bangyhic [ iemhistky | oo denstte specific

5§ configuration of a chiral center. The term °*R" (rectus)

' refers to that configuration of a chiral center with a
clockwise relationship of group priorities (highest to
second lowest) when viewed along the bond toward the lowest
priority group. The term *S* (sinister) refers to that |

10 configuration of a chiral center with a counterclockwise
relationship of group priorities (highest to second lowest)
when viewed along the bond toward the lowest priority
group. The priority of groups is based upon their atomic
number (in order of decreasing atomic number). A partial

15 1list of priorities and a discussion of stereochemistry is
contained in *Nomenclature of Organic Compounds: Principles
and Practice", (J.H. Fletcher, et al., eds., 1974) at pages
103-120. | - |

~ In addition to the (R)-(S) system, the older D-L

20 system is also used in this document to denote absolute
configuration, especially with reference to amino acids.

In this system a Fischer projection formula is oriented so
that the number 1 carbon of the main chain is at the top.
The prefix "p" is used to represent the absolute

25 configuration of the isomer in which the functional
(determining) group is on the right side of the carbon atom
at the chiral center and *"L", that of the isomer in which
it is on the left. o

' As noted gupra, this invention includes the

30 pharmaceutically acceptable salts of the compounds defined
by Formula I. A compound of this invention can possess a
sufficiently acidic, a sufficiently basic, or both
functional groups, and accordingly react with any of a
number of organic and inorganic bases, and inorganic and

35 orgahic acids, to form a pharmaceutically acceptable salt.
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5 di[err]al kyl am.no. Exanples of such heterocycles and unsat urated
het erocycl es include piperidinyl, piperazinyl, azepinyl, pyrrolyl,

4- pi peridonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imdazolyl,

i m dazol i nyl, imdazolidinyl, 10 pyridyl, pyrazinyl, pyrimdinyl,
pyri dazi ny@-gsagaze@uy), oxazolidi nyl,-is®xazolyl, isoxazolidinyl,

nmor phol i nyl, thiazolyl, thiazolidinyl, isothiazolyl, quinuclidinyl,

i sot hi azolidinyl, indolyl, quinolinyl, isoquinolinyl, benzimdazolyl,
t hi adi azol yl , benzop&heirlyérm bepirantrie ceard 3ida 1 146 adumptedde Haltuag |

tet rahyer{é&&"hefe%H AR e tsh'o%%}hsu%g&g»%%%n 3 thpygﬁsg,ehol i nyl,

t hi anor phol1 nyl hi"anor p oI|ny oxa I azo riazolyl,

t et r ahydr diprmgia which @m%m}msmaﬁdw | N -texdst kel LAvdadol yi |
3-.met hoxy RyrFd 44 smeft- ChRIiQQI 'Eiﬂdr‘ﬂéﬂcet&(lca‘h%ma%@t@tm'eYEalts

8- met hyl quj nal 1 nyl , 6- chlorqu|noxa In - et hyl pyri
6- met haxy DAMEHUAISANER SULos, ATSRATRG, ¥’Y X ORSAPm; &%ﬁoFPﬁ‘?Punds

6, 8- di brOf@ﬂmH@'pMentﬂ 18'nﬁtr{ﬁ"a’.tdw|w1tflﬁm”lfﬂhﬁélrmaceutlcally acceptable

2-met hyl - m ri r‘afl toel.I roarha/ dr{J.OcI Saoc%.uci r]o?:l Iaq'y organic or inorganic base.
Such salts are known as acid addition and base addition
'salts.

10 ' Acids commonly employed to form acid addition
salts are inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid,.
phosphoric acid,'and the like, and organic acids such as

_ p-toluenesulfonic, methanesulfonic acid, oxalic acid,

15 p-bromophenylsulfonic acid, carbonic acid, succinic acid,
citric écid, benzoic acid, acetic acid, and the like.
Examples of such pharmaceutically'acceptable salts are the
sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,
phosphate, monohydrogenphosphate, dihydrogenphosphate.

20 metaphosphate, pyvrophosphate, bromide, iodide, acetate,
propionate, decanoate, caprylate, acrylate, formate,
hydrochloride, dihydrochloride, isobutyrate, caproate,
heptanoate, propiolate, oxalate, malonate, succinate,
suberate, sebacate, fumarate, maleate, butyne-1,4-dioate,’

25 hexyne—i,G—dioate, benzoate, chlorobenzoate,

' methylbenzoate, hydroxybenzoate, methoxybenzoate,
_phﬁhalaie, xXylenesulfonate, phenylacetate, _
phenylprqpionate, phenylbutyrate, citrate, lactate, Y-
hydroxybutyrate, glycolate, tartrate, methanesulfonate,

30 propanesulfonate, naphthalene-l-sulfonate, napththalene-2-
sulfonate, mandelate and the like. Preferred
pharmaceutically acceptable acid addition salts are those
formed with mineral acids such as hydrochloric acid and \
hydrobromic acid, and those formed with organic acids such

35 as-maleic acid and methanesulfonic acid. '
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N- et hyl - qui nol i n-2-yl., 2-t-butoxycarbonyl-1,2,3,-4- 25 isoquinolin-7-yl
and the like. [err] al koxy" represents a straight or branched al kyl chain
having fromone to six carbon atons attached to an oxygen atom Typi cal
[err] al koxy groups i ncl ude met hoxy, ethoxy, propoxy, isopropoxy, . butoxy,

t - but oxy, X33849er838) and the like. ~The term[err] al koxy" includes within
its definition the term[err] alkoxy". [err] al kanoyl" represents a

strai ght or branched alkquéhajn haV|Q9 framone . to flve carbon at ons

attached to a carborf? jtion Falhs (igqiudg Lhosa deriyed fromcl ude
et hanoyl , Jnrdmﬁnﬁ;d bdszanr erin\ds afitiowiow or alkall ort amuaamfml :

pentanoyl o ARy SRR RSN AMorBLs' "BilchiBonkBel), SHOEKER PO

like. Such bases useful in preparing the salts of this

S invention thus include sodium hydroxide, potassium
hydroxide, ammonium hydroxide, potassium carbonate, sodium
carbonate,-sodium bicarbonate, potassium bicarbonate,
calcium hydroxide, calcium carbonate, and the like. The
potassium and sodium salt forms are particularly preferred.

10 : It should be recognized that the particular
counterion forming a part of any salt of this invention is
usually not of a critical nature, so long as the salt as a
whole is pharmacologically acceptable and as long as the
counterion does not contribute undesired qualities to the

15 salt as a whole.

This invention further encompasses the
pharmaceutically acceptable solvates of the compounds of
Formulas I. Many of the Formula I'compounds can combine
with solvents such as water, methanol, ethanol and

20 acetonitrile to form pharmaceutically acceptable solvates
such as the corresponding hydrate, methanolate, ethanolate
and acetonitrilate.

The especially preferred compounds used in the
methods of this invention are those of Formula I wherein

25 a) R is substituted or unsubstituted 2~ or 3-
indolyl, phenyl, or naphthyl; -

b) n is 1;

c) Rl is phenyl, substituted phenyl, piperidinyl,
substituted piperidinyl, piperazinyl, substituted '

30 piperazinyl, pyrrolldlnyl pyrldyl benzoyl, or
morphollnyl

4a) R2 is -CO-R6, C1-C4 alkylsulfonyl or C1-C3
alkoxycarbonyl (C1-C3 alkyl)-:

e) R3 is phenyl, substituted phenyl, C3-C8

35 cycloalkyl, substituted C3-Cg cycloalkyl, naphthyl or
substituted naphthyl; and

This Sheet Has Been Replac

T




branched al koxy chain having fromone to four carbon atons 5 attached to a
carbonyl noiety. Typical [err] al koxy- carbonyl groups include

met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbongl; t - but oxycarbonyl and the like. [err] cycloal kyl" represents
a sat urat e8-8849 h{@¥8tar bon ring stracdre containing fromthree to eight
carbon atons which is unsubstituted or substituted with 1,7 2 or 3
substituents independenthy,selected fromhal o, halo[err]al kyl, [err] alKkyl,
[err] al koxy, carbox¥) Rérif BYvegen o%Meth¥hr banoyl, N [err] anino, 15
[err] al kylam no, di hembkal pyb@arpredogroapr bf Wbekpoands dUsed, il e 4 and

car banoyl | BeERods (pF, RIS ESne ol Y e o rORgER X Yhard R I 0o 1y
groups i ncisdeptyochaplypyubstichoedninydolylclhebey subsiclmited vy, 20
e s ERRRREBL Sro IO S ber i AP O SRR, ana
R2 is acetyl or methylsulfonyl.  Another preferred group of
compounds used in the methods of this invention are those
of Formula I wherein R is naphthyl, Rl is optionally '
substituted phenyl, substituted piperidinyl or substituted
10 piperazinyl, R? is acetyl or methylsulfonyl, and R3 is
phenyl or subsﬁituted phenyl. _

The especially preferred compoundé of this

invention are those of Formula I wherein |
'~ a) R is substituted or unsubstituted 2- or. 3-
15 indolyl, phenyl, or naphthyl; .

b) 'n is 1; .

c) R! is trityl, phenyl, substitﬁted phenyl,
piperidinyl, substituted piperidinyl, piperazinyl,
substituted ‘piperazinyl, pyrrolidinyl, pyvridyl, benzoyl, or

20 morpholinyl; ' . ' :
d) R2 is -CO-R®, C1-C4 alkylsulfonyl, or C3-Cs
alkoxycarbonyl- (C1-C3 alkyl)-; ' '
' e) R3 is phenyl, substituted phenyl, C3-Cg
cycloalkyl, substituted C3-Cg cycloalkyl, naphthyl or
25 substituted naphthyl; and ' :

f) R® is hydrogen or methyl.

The compounds of the present invention can be
prepared by a variety of procedures well known to those of
ordinary skill in the art. " The particular order of steps

30 required to produce the compounds of Formula I is dependent
upon the particular compound being synthesized, the
startiﬂg compound, and the relative lability of the
substituted moieties. ' .

) Examples of such protocols are depicted'in

35 Schemes I through IV. The coupling of the substituted:

amine to the compound of Formula II (Method A) can be
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The term "am no-protecting group” as used in the specification refers to
substituents of the amino group 25 commonly enployed to bl ock or protect
the ami no functionality while reacting other functional groups on the
conpound. Exanpl es of such am no-protecting groups include fornmyl, trityl,
pht hal i m dp,8849 ctoug)oacetyl, chloroacgsyl, bronvacetyl, iodoacetyl, and
ur et hane-type bl ocking groups 30 such as benzyl oxycarbonyl,

4- phenyl benzyl oxycar bonyl, 2-met hyl benzyl oxycar bonyl ,

4- et hoxymengpmwtdmcmgny eSS nsiyah 2yl cme:amonwhe particular

4- chl or obepegh %%Véd t?e ARG OWUSH BRHY lparticular
2- chlorobenzyloxycar on d|chlorobenzyloxycarbonyl
4- br omobe nGYRRANRA Do wha B piielb ehiy W8S & ey Istarting

4-ni t VObGWtLéE(ﬂ&BrMY&he W@W%&@W&%ne tudtid @ty adebonyl ,

12 - '1’51 dc': upf%/rlxge trhealc igr)fycarhesé/ éouplllrggI p:.beeap tlonéj fLrequently
'employ commonly used coupling reagents such as 1,1-carbonyl
diimidazole, dicyclohexylcarbodiimide, diethyl
ézodicarﬁoxylate, 1-hydroXyben20triazole} alkyl
chloroformate and triethylamine, phenyldichlorophosphate,

10 and chlorosulfonyl isocyanate. Examples of these methods
are described infra. After deprotection of the amino
groﬁp, the compounds of Formula III are obtained.

The compound of Formula III is then reduced,
converting the amide into an amine . (Method B). Amides

15 can be reduced to amines using procedures well known in the
art. These reductions can be'performed using lithium
aluminum hydride as well as by use of many other different
~aluminum-based hydrides. Alternatively, the amides can be
reduced by cgtalytic hydrogenation, though high

20 temperatures and pressures are usually required for this.
Sodium borohydride in combination with other reagents may
be used to reduce the amide. Borane cpmplexés, such as a
borane dimethylsulfide complex, are especially useful in
this reduétion reaction.

25 The next step in Scheme I (Method C) is the

. selective acylation of the primary amine using standard
methods, as typified by Method C. Because of the higher
steric demand of the secondary amine, the primary amine is
readily available for selective substitution.

30 This acylation can be'done using any of a large
‘number of techniques régularly employed by those skilled in
organic chemistry. One such reaction scheme is a
substitution using an anhydride such as acetic anhydride.
Another reaction scheme often employed to acylate a primary.

35 amine employs a carboxylic acid preferably with an
activating agent as described for Method A, gupra. An
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yl oxycar bonyl , 2-phenyl prop-2-yl oxycarbonyl, 2-(p-toluyl)-

prop- 2-yl oxycar bonyl , cycl opent anyl oxycar bonyl, 1-

met hyl cycl opent anyl oxycar bonyl , cycl ohexanyl oxycarbonyl, 1- 5

met hyl cycl ohexanyl oxycar bonyl, 2- net hyl cycl ohexanyl oxycar bonyl ,

2- (4-tol ug-sgdonduys) et hoxycar bonyl - 29 (+#et hyl sul fonyl ) et hoxycar bonyl ,

2- (triphenyl phosphi no) - et hoxycar bonyl, fl uorenyl met hoxy- carbonyl ("FMOC"),
2-(trinmethylsilyl)ethoxycarbonyl, 10 allyl oxycarbonyl,

1- (tri met lapigidyderst Ydxyradpi.on temﬁ m@mamt;riyaln uses esters as a

5-benzi so QY 'en ﬁ?ﬂ ReARY. Oxﬁﬁ%rQQEEH sters
2,2, 2- trléﬁ%oroetﬁ clg% onyt S et hynyl - 2 N

opoxycar.bonyl ,
cycl opr opyfhet cﬁe‘@ﬁ:eﬁt&ﬁfy—}at éiggﬂ SeIGFFAvity are

i sobor ny| GyasSArdFd i erdd aéyﬂaltpﬁ{ @Qéﬁﬁécar bonyl and the |iKke;
benzoyl nmet hyl'sul fonyl group, 2- n|trophenylsulfenyl di phenyl phosphi ne oxi de

and |iRe am no- protecting groups. The species of am no- protecting group
enpl oyed is usually not critical soSkhemeaX the derivatized amno group is
stabl.e to the condition 20 of subsequent reactions on other positions of
t he

10
R4
o}
~ , | , R=(CHp) R*
R=(CH;) ¢ CH—= CO,H HyN—{CH} ,=~R - _l — g3
> ﬂ (CH) o
1} Coupling Reacticn
IT NH : 2) Deprotection NH . III
(Method A) ,
- BOC ' reduction
: {standard methods)
) (Method B)
R=(CH,) T‘ R=(CHy)p, R
| ") — gl (Method ©) \\ﬁ/”\‘n-_;(cn) - R}
r—n( -—
\/\ﬁ (CHo Nl-acylate H °
NH v . .(standard methods) NH> v .
o== '
Rl
N2-acylation, alkylation, or
sul fonylation (many methods)
(Method D)
R=(CH3)p R4
i
N— (CH) o= R?
N R
| I
O"—'=("\
'R-
wherein:
R* 'is equal to -(CHz)p-Rl; and
15 R? is not hydrogen.
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internedi ate nol ecul e and can be selectively renoved at the appropriate
poi nt wi thout disrupting the remainder of the nolecul e including any ot her
am no-protecting groups. Preferred am no-protecting groups are trityl, 25
t - but oxycar bonyl (t-BOC), allyl oxycarbonyl and benzyl oxycarbonyl. Further
exanpl es ok-ggg8psousierred to by the @fowve terns are described by E

Hasl am "Protective Goups in Oganic Chemstry", (J.GW MQme, ed.,
1973), at Chapter 2; and T.W Geene and PP.GM Wits, "Protective 30

G oups in Organic Synthesis" (1991)Scheme&hbbter 7. The term

"car boxy-protecting group"” as used in the specification refers to
substituents of the carboxyggroup commonly enployed to bl ogk gr prepect the
carboxy functionality whil & reacting other functional group¥on thg 35

conpound. Exanpl es Hefi,_sugf=€ar boi &mect i ng groups include net ,
ITP b | al %ﬂhm% |- lgﬁgy protecgiog o? P CZy
p- ni trobenzyl, p-nethy zyl, p-TEL ALY orimacy amine HN._ CH
' | 3)coupling reaction . CH
CHy . -
CH,
l {Method E) :
N |
VI N
VIIX
Deprotection
(Methed F)
H
N
Y
(CH3)p R4 - R* O
! 3 NH3
reductive alkylation HN. CH;
NH . ’ ~N 7
" v (Hetlfod @) C|H
o= o
C\ CH,
Rll
- % N2-acylation, alkyfation, or g
sulfonylation (many methods)
l {Method D) IX
(CH2)p Y RE
[
- zir— (CH),—R3
Oo=C,
N
R" I
5 T

-This Sheet Has Been R

Wi



- 13 - benzyl, 3, 4-dinethoxybenzyl, 2,4-dimethoxybenzyl, 2,4, 6-
tri met hoxybenzyl, 2,4,6-trinethyl benzyl, pentanethyl benzyl,

3, 4- et hyl ene- di oxybenzyl , benzhydryl, 4,4'-dimethoxy- benzhydryl,
2,2',4,4 -tetramet hoxybenzhydryl, t-butyl, 5 t-anyl, trityl,

4-met hoxyt KirB§49 4OUS) di met hoxytrityl- 24 4 , 4"-trinmethoxytrityl,

2- phenyl prop-2-yl, trinmethylsilyl, t-butyldinethylsilyl, phenacyl, 2,2,
2-trichloroethyl, 2-(di(n-butyl)nethylsilyl)ethyl, p-taqluenesulfonylethyl,
4- ni trobenzyl sul f ony EELRGEY aipes ¢gn algpakpl acylated using amidés

1- (trinet hybspbyEseihithher 28- s88n8idl19ngn| ékehamb et esct fHef errieiks
Car DOy P OLSELL N ILOUBRa 15 Bhbk g DSE Y AR DR o P R o
(}eeng,'etBakon snmfauoaﬁdéhapsaalgy ih the form of dheoremm "l eaving
Carbon St oyt ug IRk THE, BEREhPL. Scfief SURpREx PO cdMently ARIEER | (0T
reacti on. Thdst zeartiionviagcgmplpx withsthei heaning ammonia.
The next procedure is one of substitution of the
secondary amine (Method D). For most of the éompounds of
Formula I this substitution is 6ne of alkylation,

10 -acylation, or sulfonation. This substitution is usually
accomplished using well recognized.meahs. _Typically,
alkylations can be achieved using alkyl halides and the
like as well as the wéll-known reductive alkylation methods
‘as seen in Method G, Scheme II, supra, employing aldehydes

15 or ketones. Many of the acylating reaction protocols
discussed supra efficiently acylate the secondary amine as
well. Alkyl- and aryl-sulfonyl chlorides can be employed
to sulfonate the secondary amine. '

~ In many instances one of the latér steps in the

20 synthesis of the compounds of Formula I is the removal of
an amino- or carboxy-protecting group. Such procedures,
which vary, dependihg upon the type of protecting group
employed as well as the relative lability of other moieties
on the compound, are described in detail in many standard

25 references works such as T.W. Greene, et al., Protective
Groups in Organic Synthesis (1991).

Schemes II and III depict alternative protocols
and strategies for the synthesis of the compounds of
Formula I. Many of the individual reactions are similar to

30 those described in Scheme I but the reactions of Schemes II
and III are done in a different, but yet well known to
those skilled in the art, series of steps.
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docunent enconpasses, but is not limted to, activating 20 groups. The
term"activating group" as used herein refers a | eaving group which, when
taken with the carbonyl (-C=0O group to which it is attached, is nore
likely to take part in an acylation reaction than would be the case 25 if
the group ¥e8849HolOPSksent, .as in the fA2e acid. Such activating groups
are well-known to those skilled in the art and may be, for exanple,

succi ni m doxy, phthali m doxy, benzotriazolyl oxy, benzenesul fonyl oxy,

met hanesul f onyl oxy, tol uenesul fonylﬁ%@e,mee-zlﬁéo, or -O-CO(C4-C7 alkyl). 30
The conpounds used in t met hod of the present inveation have nmultiple

asymetric centers. @gnsequence of these chi enters, the corrpounds
of the present inventigp occur as racenates, m xtules % enantionmers and as
i ndi vi dual enanti oners, wel | as 35 ‘di asteregmel® and ni xtures of

di astereoners. All 1) Tritylation

2) Amide Coupling
3} Reduction
(Method J)

1) Tritylation
2) Reduction
3) Reductive
Alkylation
(Method H) R

selective
acylation
(Method K)

R
A C;;.,

Tr1 tyl

K

aetritylation
{Method L)

A R 1 A R )
NH \( R Rza

J\, © 4
Br
(o) Fe) R"

nucleophilic
displacement
{Method N)

Y\ /\ R'
. Rza
A
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- 14 - asymetric forns, individual i'somers and conbi nations thereof, are .
within the scope of the present invention. The ternms "R' and "S" are used
herein as comonly used in organic chem stry to denote specific 5 '
configuration of a chiral center. The term"R' (rectus) refers to that
confi gur atx<8e4d tudliral center wth @a3ckockw se relationship of group
priorities (highest to second | owest) when viewed al ong the bond toward the
| owest priority group. The term"S" (sinister) refers to that 10

conf i gur atwlerein R3hicoapleshwdthwithle zarbondr gtmup/\nteewhébht ibniki p of

‘group pri é‘ll'éééﬁ?é qsgh&ﬂaf %ée&pnd | owest) when viewed al ong the bond

toward the T OWes y group.” The priority of groups is based upon
their atomc nunber Enn0§@G§rt@fPﬁ@@?@@Bthgthdmfepaxﬁﬁﬂﬂ? optirakial 15

l'ist of prigkmds Pévé?f‘dl@s b LSSy Of e 16d IBI0ChRIN it ot iitSi dreH @dhed in:
"Nonencl at ure of gani c Cbnpounds PrlncHPIes and, Practice", (J.

Fl ef cher, R¥ogged gwgonel_ AU T PR practitioner may fi rst
prepare the mixture of enantiomers and then separate the

two enantiomers. A commonly employed method for the
resolution of the racemic mixture (or mixture of
enantiomers) into the individual enantiomers is to first
10 convert the enantiomers to diastereomers by way of forming
a salt with an optically active salt or base. These
diastereomers can then be separated using differential
solubility, fractional crystallization, chromatography., or
like methods. Further details'regarding resolution of
15 enantiomeric mixtures can be found in J. Jacques, gm_é;*,
"Enantiomers, Racemates, and Resolutions", (1991). _
In addition to the schemes describéd above, the
practitioner of this invention may also choose an . |
enantiospecific protocol-for the preparation of - -the
20 compounds of Formula I. Scheme IV, infra, depicts a
typical such synthetic reaction design which maintains the
chiral center present in the starting material in a desired
orientation, in this case in the *"R" configuration. These
reaction schemes usually produce compounds in which greater'
25 than 95 percent of the title product is the desired
enantiomer. , -
Many of the synthetic steps employed in Scheme
IV are the same as used in other schenes, espec1ally Scheme
III.

30
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103-120. In addition to the (R -(S) system the older DL 20 systemis

al so -used in this docunent to denote absolute configuration, especially
with reference to amno acids. In this systema Fischer projection fornula
is oriented so that the nunber 1 carbon of the mai-n chain is at the top.
The prefi>k;§g'g S(dtfgd to represent thggabsolute 25 configuration of the

i somer in whic t%e functional (determning) group is on the right side of
t he carbon atomat the chiral center and "L", that of the isoner in which
it.is onthe left. As noted supra, this invention includes the 30
pharmaceutically acceptable salts of the conpounds defined by Formula I. A
conpound of this invention can possess a sufficiently acidic, a
sufficiently basic, or both functi c@ehengdidbs, and accordingly react with
any of a nunber of organic and inorganic bases, and inorganic and 35
organi ¢ aci ds, form a pharmaceutically. acceptab alt.

o _-;.;-. OH
> : . =
N Tritylation N b
H H trityl

(R) -tryptophan (R) -trityltryptophan

Couplihg

Y
0 OCH;

=34

NH
1

qh
H trityl H trityl

Reduction

(R)-trityldiamine (R} -trityltryptophanamide

Acylation of
secondary amine‘

) OCH3
OCH;
2 N
& N> NH ;>§
= . ——————- 2
i o ° De tection ©
v ! pro . H (R) -aminoacetamide

H trityl ’
(R)-tritylacetamide
Acylation of primary

amine:
(Method P)

(R)-Compound of Formula I

//
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-15- The term pharmaceutically acceptable salt” as used herein, refers to
salts of the.conmpounds of .the above formula.which are substantially
non-toxic to living organisis. Typical pharmaceutically acceptable salts 5
i nclude those salts prepared by reaction of the conmpounds of the present

i nvention %8843 (PB8huceutically accegbable nmineral or .organic acid or an
organi ¢ or inorganic base. Such salts are knomn as acid addition and. base
addition salts. 10 ids commonly enployed to formacid
addition salts are |ﬁbﬁg5ﬁ#éoyépasdggéﬁtﬁsrﬂ9ﬁ¢%eﬂF6F%%ea%*%mph?%r%%ron1c

aci d, hydr pbgét £oRCéEnd st bhié | EmpLored PO N Hreptabici bt htnd | ke, and
organi ¢ acids_suc t ol uenesul foni c, nethanesul fonic acid, oxalic acid

15 p-bronﬁBﬂBﬂVP&ﬁl?BnFerﬁ%f ,fcarbonic aci d, succinic acid, citric acid,’

benzoic acid, acetic acid, and the |iKke.
5 Method A

Coupling of carboxylic acid and primary amine to
form amide ' '

10 Preparation of 2-t-butoxycarbonylamino-3-(1H-indol-3-yl)-N-
(2-methoxybenzyl)propanamide

To a soluﬁion of N—(t—butoxycarbonyl)tryptophan
(46.4. g, 152.6 mmoles) in 500 ml of dioxane was added
15 carbonyl diimidazole (25.4 g, 156 mmoles) in a portionwise
manner. The resulting mixture was stirred for about 2.5
hours at room temperature and then stirred at 45°C for 30
minutes. Next, 2-methoxybenzylamine (20.7 ml, 158.7
mmoles) was added and the reaction mixtufe was then stirred
20 for 16 hours at room temperature.
The dioxane was removed under reduced pressure.
The product was partitioned between ethyl acetate and water
and was washed successively with 1 N hydrochloric acid,
saturated sodium bicarbonate solution, water, and brine,
25 followed by drying'over sodium sulfate and removal of the
solvent. Final crystallization .from methanol yielded 52.2

g of homogeneous product as yellow crystals. Yield 80.8%.
. m.p. 157-160°C.

30 Deprotection of primary amine

Synthesis of 2-amino-3-(l1H-indol- 3-yl)-N (2-
methoxybenzyl)propanamide

35 To a mixture of the 2-t-butoxycarbonylamino-3-
(1H-indol-3-yl)-N- (2-methoxybenzyl)propanamide prepared
enzy”)propananide prepe
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Exanpl es of such pharmaceutically acceptable salts are the sulfate,
pyrosul fate, bisulfate, sulfite, bisulfite, phosphate,

nonohydr ogenphosphat €, di hydr ogenphosphate, 20 net aphosphat e,
pyrophosphat e, brom de, iodide, acetate, propionate, -decanoate, capryl ate,
acryl ate, Xe88#% e(otgdrochl ori de, di ky@eoehl ori de, isobutyrate, caproate,
hept anoat e, propiol ate, oxal ate, nal onate, succinate, suberate, sebacate,
fumarate, naleate, butyne-1,4-dioate, 25 hexyne-1, 6-di oate, benzoate,

chl or obenzaupra (2% hy|densda? emnmyelsbxa}mérmm’mmle nbl%an(ly.bdrﬂbat e,

ht hal at e, S t
Bhenylbutylpﬁi%ﬁ'gg’a %#a?qé-ﬁact é&%&ﬁﬁ@%f ut q¥§%§iate tartrate,
nethanesulﬁﬁhﬁl@orgﬂceb¥©péﬁk@ul1b&a@bg mgﬁéﬁkaqp figh e
napt ht hal epgeér S%ﬁ?ﬁ%ﬁxtﬁﬁédﬁéét&fﬁﬁe& heot i dife HGF &Y EUd‘c.

pharnaceutlcall accept abl e aC|€?€ dition salts are those, formed with

mi ner al® acfasl eweﬂ by ﬁ?ﬁ?ﬁbﬂgo ROUE ot o YRR TD i f and those
f or med Wﬂtheﬁpéﬁﬁtﬁrécld@héuﬁbxﬁﬁreaﬁaﬁﬁtﬁéﬁ Pef i garchted hedre ddduani ¢ aci d.

16 hours.
The volatiles were removed under reduced
pressure. The product was partitioned between ethyl
10 acetate and saturated sodium bicarbonate solution and was
then washed with water followed by brine and then dried
‘over sodium sulfate. The solvents were removed jin vacuo.
Recrystallization from a 1:1 diethyl ether/cyclohexane
solution yvielded 18.0 g (94.2%) of homogeneous product as
15 an off-white powder. m.p. 104-108°C.

Method B

Reduction of amide carbonyl
20 :
Synthesis of 2-amino-3-(1H-indol-3-y1l)-1-[N-(2-
methoxybenzyl)amino]propane

To a refluxing solution of 2-amino-3-(lH-indol-
25 3-yl)-N-(2-methoxybenzyl)propanamide (9.81 g, 30.3 mmoles),
prepared as described supra, in 100 ml of anhydrous
tetrahydrofuran was added dropwise a 10M borane-methyl
sulfide complex (9.1 ml, 91.0 mmoles). The resulting
mixture was refluxed for about 2 hours. The mixture was
30 cooled to room temperature and the excess borane was
quenched by the dropwise addition of 160 ml of methanol.
The resulting mixture was refluxed for 15 minutes and the
methanol was removed under reduced pressure.
‘The residue was dissolved in a saturated
35 methanol solution of hydrochloric acid (250 ml) and the
solution refluxed for about 1 hour. The methanol was
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Base addition-salts include those derived frominorgani c bases, such as
amoni um or al kali or alkaline earth netal hydroxides, carbonates,

bi carbonates, and the |ike. Such bases useful in preparing the salts of
this 5 invention thus include sodi um hydroxi de, potassi um hydroxi de,
anmoni um hydgaxbdeopgPt assi um car bonaf g sodi um carbonate, sodi um

bi car bonat e, potaSS|un1b|carbonate cal ci um hydr oxi de, cal ci um car bonat e,
and the |like. The potassiumand sodiumsalt forns are particularly

preferred. réfloved in vacuol bn@heHbdpbEduee Ogas Zpso1aéd t tite REId o r
counterion forn1ngedpgart of an of this invention is, usually not of

critical nQfuPeN th&§r9ﬁé aﬁ?i%.W%dﬁﬂ%l%#?@??ﬁ%ﬁ?ﬁﬂ%ﬁﬁmﬂ
accept abl ee@Réras frRegpesdlbe wasnNtRehoArie@sover sodimbhsrratslesired

ual 1115 Re! B8142nes k" rindeh®in Vhdub ™ PLAMN LHESRSoFRGHPaSSeS
S (31L1ca gel, eluting with methanol methylene
chloride:ammonium hydroxide, 10:100:0.5) provided 7.1 g of
a mixture of the title compound (75%) and the indoline
derivative of the title product (25%) as an amber oil.

10 Method C
Acylation of primary amine

Preparation of 3-(1H-indol-3-yl)-1-[N-(2~ .

15 methoxybenzyl)amino]-2-[N-(2-((4-phényl)piperazin-1-
vl)acetyl)amino]lpropane
[Compound of Example 17]

A mixture of 2—((4-pheny1fpiperazin—l—yl)acetic

20 acid, sodium salt (1.64 g, 6.8 mmoles) and triethylamine
hydrobromide (1. 24 g, 6.8 mmoles) in 35 ml -of anhydrous
dlmethylformamlde was heated to 50°C and remained at that
temperature for about 35 minutes. The mixture was allowed
to cool to room temperature. 1,l-Carbonyl diimidazole-

25 (1.05 g, 6.5 mmoles) and 10 ml of anhydrous
dimethylformamide were added to the mixture. The resulting
mixture was stirred for aboﬁt 3 hours at room temperature.

A solution of the 2-amino-3- (1H-indol-3-y1)-1-
[Nf(2—methoxybenzy1)amino]prdpane (75%) and the indoline

30 derivative (25%) prepared gupra, dissolved in 10 ml of
anhydrous dimethylformamide was added to the previous
reaction mixture. The resulting mixture was stirred for
about 16 hours at room temperature. 'The dimethylformamide
was removed under reduced pressure.

35 ‘The title product and its indoline derlvatlve
were partitioned between ethyl acetate and water and then

—
e
e
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pharmaceutically acceptabl e solvates of the conpounds of .Fornulas |I. Mny
of the Formula | conpounds can conbine with solvents such as water

met hanol , et hanol and 20 acetonitrile to form pharmaceutically acceptable
sol vates such as the correspondi ng hydrate, nethanol ate, ethanol ate and

acetonitrixeg®49 Tteuespeci al |y preferrgd conpounds used in the nethods of
this invention are those of Fornmula | wherein 25 a) Ris

substituted or unsubstituted 2- or 3- indolyl, phenyl, or naphthyl; b) nis
1; ¢) R1 maeﬁilnednyw;thdbnsimeutmﬂpimgd ommesoﬁmwlsulsﬁm.| t (Thed

pi peri di nyse1 PREs as&éf‘é( | remdped | PrPEY G7tdbdss %él‘?iéé"j‘ g
pyridyl, benzoyl, or £h0|ln yl; err] is [err], [err al kyl-sul onyI

or [err] aPfoxyBixbers|of [the|titleigompeyndand Mirerindo tituted -
phenyl, C3g6BivarityCcheah kye116whsil | utfieds (o il wdidPltded or
5 separated using high performance liquid chromatography
using a reverse phase column followed by a silica gel -

column to give the title product (5.2 % yleld) as a yellow

foam.
10 Method D

Techniques of. Acylation of Secondary Amine

Preparation of 1-[N-ethoxycarbonyl-N-(2-

15 methoxybenzyl)amlno] -3-(1H-indol-3-yl)-2-[N-(2- ((4—
phenyl)piperazin-1l-yl)acetyl)amino]propane
{Compound of Example 28]

To a solution of the 3-(lH-indol-3-yl)-1-([N-(2-
20 ‘methoxybenzyl)amino]) -2-[N-(2-( (4-phenyl)piperazin-1-
yl)acetyl)amino]propane (0.43 g, 0.85 mmole) and
triethylamine (130 pl; 0.93 mmole) in 5 ml of anhydrous
tetrahydrofuran, was added dropwise ethylchloroformate (89
1, 0.93 mmole). The resulting mixture was stirred for
25 about 16 hours at room température. The tetrahydrofuran’
was removed under reduced pressure.

The acylated product was partitioned between
ethyl acetate and 0.2 N sodium hydroxide, and was then’
washed with water and brine successively, then dried over’

30 sodium sulfate. Flash chromatography (silica gel,
methanol :methylene chloride, 2.5:97.5) provided 390 mg of
homogeneous title product'as a white foam.
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substi tuted naphthyl; and REPLACEMENT SHEET - 17 - f) R8 is hydrogen or
met hyl . A nost preferred group of conpounds used in the nethods of this
i nvention are those of Fornula | wherein Ris optionally substituted
indolyl, Rl is substituted 5 piperidinyl or substituted piperazinyl, R8 is
hydr ogen, Xx88482 (ogsacetyl or nmethylsud%onyl. Another preferred group of
conpounds used in the nmethods of this invention are those of Fornula I
wherein R is naphthyl, Rl is optionally. substituted phenyl, substituted
prperrdrnﬁrem@r§ﬁ99mlpﬁtéd(1@ 1pidedr-3zvayH1-EN-i(3- m§§h9KYbenﬁE1hyNsulfonyl
and R3 i's gaemhyl1ali ohw%na%rij rﬁhqzef(Racbﬁbhywb%efasﬂnca?npounds
of this invention _are thgse of Fornu

vl)acetyl)aminolpropane

(Compound of Example 29]

To a room temperature solution of 3-(1H-indol-3-
yl)-1-[N-(2-methoxybenzyl)amino] -2~ [N-(2-( (4~ |
phenyl)piperazin-l-yl)acetyl)amiﬁo]propane (0.40 g, 0.78
mmole) in 10 ml of anhydrous tetrahydrofuran was added

10. dropwise methyl isocyanate (140 pl, 2.3 mmoles). The
" resulting mixture was then stirred for 16 hours at room
temperatﬁre. The eetrahydrofuran was removed in vacuo.
The title product was isolated by consecutive wasbes with
ethyl acetate, water, and brine, and then dried over sodium
15 sulfate. 'Flesh chromatography using silica gel and a
methanol/methylene chloride (5/95) eluant provided 396 mg
of the homogeneous product as a yvellow oil.

20 Alkylation of Secondary Amine

Preparation of 1-[N-ethyl-N-(2-methoxybenzyl)amino]-3-(1H-
indol-3-yl)~-2-[N-(2~((4-phenyl)piperazin-1-
yl)acetyl)amino]propane

25 [Compound of Example 9]

To a room temperature solution of 3-(1lH-indol-3-

v1l) -1-[N- (2-methoxybenzyl)amino]-2-[N-(2-( (4~ .
phenyl)piperazin-l-yl)acetyl)aminolpropane (0.41 g, 0.80

30 mmole) in 5 ml of anhydrous N,N-dimethylformamide were
added ethyl iodide (120 ul, 1.5 mmoles) and potassium
carbonate (120 mg, 0.87 mmole). This mixture was then
heated to 50°C and maintained at that temperature for about
4 hours after which it was stirred at room temperature for

35 about 16 hours. The N,N-dimethylformamide was then reﬁoved

' under reduced pressure. The product was partitioned
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a) Ris substituted or unsubstituted 2- or 3- 15 indolyl, phenyl, or
naphthyl; b) nis 1; c¢) [err] is trityl, phenyl, substituted phenyl,

pi peridinyl, substituted piperidinyl, piperazinyl, substituted piperazinyl,
pyrrolidinyl, pyridyl, benzoyl, or 20 norpholinyl; d) R2is -COR6, [err]
al kyl sul f omtyB848r (Ppus)] al koxycarbonyH 3 err] alkyl)-; e) R3 is phenyl,
substituted phenyl, [err] cycloal kyl, substituted [err] cycloal kyl, _
napht hyl or 25 substit ut ed napht hyl ; and f) R8 is hydrogen or nethyl The
~ conpounds betweenpesbrdt acetahei sndcwates, pae@athen hyashed witly of

pr ocedur es pisble kBasBreodklang elesr dbann Skikhcbn e sdlvdiies par ti cul ar
order o st e

ui,red to progduce of Formula | is
dependent %ﬁ 89 H A ARUL, EﬁﬁaﬁaFﬁ&engﬁ%ﬂe§?¥%ﬁ the starting
conpound, @Mohiatogeb@hyvgrb&bdbdtssof mghéf the title product as a

5 vyellow foam.
Method E

Reduction of the carbonyl of an amide
10

Preparation of 1,2-diamino-3—(1H¥indol-3—y1)prepane

Boron trifluoride etherate (12.3 ml, 0.1 mmole)
was added to a tetrahydrofuran (24.4 ml) solution of
15 tryptophan amide (20.3 g, 0.1 mole) at room temperature
with stirring. At reflux with constant stirring, borane
methylsulfide (32.25 ml, 0.34 mele) was added dropwise.
The feaction was heated at reflux with stirring for five
hours. A tetrahydrofuren:water mixture (26 ml, 1:1) was
20 carefuliy added dfopwise. A sodium hydroxide solution (160
ml, 5N) was added and the mixture heated at reflux with
stirring for sixteen hours.
The layers of the cooled mixture were separated
and the agqueous was extracted twice with 40 ml each of
25 tetrahydrofuran. These comblned tetrahydrofuran extracts
were evaporated. Ethyl acetate (800 ml) was added and this
solution was washed three times with 80 ml saturated sodium
chloride solution. The ethyl acetate extract was dried
err sodium sulfate, filtered and. evaporated to yield 18.4
30 g (97%) of the title compound.

\'
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substituted noieties. Exanples of such protecols are depicted in 35

Schemes

through I'V. The coupling of the substituted amne to the

conpound of Formula Il (Method A) can be - 18 - perforned by nany
known in the art, the particular nethods.enpl oyed bei ng dependent upon the

parti cul arx<®gpoutoii®f Fornul a ||

and the type of substituted amne used in the 5 coupling reaction.
coupling reactions frequently enploy commonly used coupling reagents such
as 1, 1- carboapectilion defol primasy| emdng car bodi i mi de, di et hyl
~azodi car boxyl ate, 1-hydroxybenzotriazole, alkyl chloroformte and
triethylam ne, phenyl dichl orophosphate, 10 and chl orosul fonyl |socyanate.
Exanpl es oPreéRasat i Rfsthe o2 tRIBERG Hetl 1HE t QXY GFERIMHARNR 1 Gflof the

am no

10

15

20

25

30

35

indol-3-yl)propane.

Di~-t-butyldicarbonate (0.90 ml, 3.9 mmoles) in
10 ml of tetrahydrofuran was added dropwise at room

. temperature to the 1.2—diamino—3—(1H-indol-3-yl)propéne

(1:06 g, 5.6 mmoles) producéd supra, which was dissolved in

28 ml of tetrahydrofuran. This dropwise addition occurred

over a 5 hour period. The solvent was evaporated. +Flash
chromatography using ethanol/ammonium _
hydroxide/ethylacetate yielded 0.51 g (1.76 mmoles, 31%) of
the desired carbamate. '

Acylation of the secondary amine

- Preparation of 1l-t-butoxycarbonylamino-3-(1H-indol-3-yl)-2-

(N- (2- ( (4-phenyl)piperazin-1-yl)acetyl)amino]lpropane
[Compound of Example 151]

A slurry of 2—((4—phenyl)piperazin-1-y1)acetic
acid (2.47 g, 11.2 mmoles) and triethylamine (3.13 ml, 22.5
mmoles) in acetonitrile (1200 ml) was heated to reflux
briefly with stirring. While the resulting solution was
still warm carbonyldiimidazole (1.82 g, 11.2 mmoles) was
added and the mixture was heated at reflux for 10 minutes.

 The 2—amino-1—£-butoxycarbonylamino—3—(1H-indbl-3y1)-

propane (3.25 g,'11.2 mmbies) in 50 ml of acetonitrile was
then added to the reaction. The resulting mixture was
refluxed with stirring for 30 minutes and was then stirred
at room temperature overnight.

The reaction mixture was then refluxed with
stirring for 5 hours and the solvent was then removed in
vacuo. The resulting oil was washed with a sodium |

carbonate solution, followed by six washes with water,
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group, the conpounds of Forrmula Ill are obtained. The conpound of Fornula
1l is then reduced, converting the amde into.an am ne (Method.B). Am des
15 can be reduced to am nes using procedures well known in the art. These
reductions can be performed using lithiumalum num hydride as well as by
use of .many-884@r (PSS erent al um num-b382ed hydri des. Alternatively, the
am des can be reduced by catal ytic hydrogenation, though high 20
tenperatures and pressures are usually required for this. Sodium -

bor ohydr i dehigh coadi followedibh atwash rekigdera satyrated sofitum r educe t he -

am de. Boré].QfOEQ(?ngéfétléﬂc;h Bite Ar & PRl I@%\WA Sl | HS &P BYHX are

especi al |y usef in_this reduction reaction The next step
in Scheme $O@hBRnSlEgte sandefitieredye The I xetNed Kofidne Was e

usi ng st andafddnihhedsucas Thei £iPerdye Medd areducddciuseonind ndi gher
steric de d of the condat the ri nary am i s readi
avai | alﬁ-engﬁ?ns%?’é‘é‘l'?‘iiysﬁ‘ﬁ§%¥f%€l@ﬁ c@ao tography . [I]‘ﬁ'f aj?ﬁ %r?“ban be
done usi ngthaychfomataggaaphy was pooled with the residue retalned by .

the filter, combining for 3.94 grams (72% yield) of the

title product.

10 Method F .
Deprotection of Primary Amine

Synthesis of 14amino—3—(1H—indol—3—y1)-2—[N—(2—((4-
15 phenyl)piperazin-l-yl)acetyl)amino]propane
[Compound of Example 150]

To an ice cold soution of 70% agueous
trifluorcacetic acid (2.8 ml of trifluorocacetic acid in 4.0
20 ml total volume) were added 1l-t-butoxycarbonylamino-3-(1H-
indol-3-yl)-2-[N-(2-((4-phenyl)piperazin-1-
yl)acetyl)amino]propane-(0.80 g, 1.63 mmoles) and anisole
(0.4 ml). This mixture was stirred for 35 minutes,
fesulting in a clear solution. The solution was then
25 stirred for an additional hour and then evaporated.

Ethyl acetate was then added to .the resultihg
liquid, followed by a wash with a sodium carbonate
solution. This wash was then followed by three washes with
a saturated sodium chloride solution. The resulting

30 solution was then dried over soldium sulfate, filtered and
evaporated, resulting in 0.576 g (90% yield) of the title
product. : '

_—
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nunber of techniques regularly enployed by those skilled in organic

chem stry. One such reaction schenme is a substitution using an anhydride
such as acetic anhydride. Another reaction schene often enployed to acylate
a primary 35 amine enploys a carboxylic acid preferably with an activating
agent as dgsesubedotigy Met hod A, supr-a.33An -19- ami no-de- al koxyl ati on
type of reaction uses esters as a means of acylating the primary am ne.
Activated esters which are attenuated to provide enhanced selectivity are
very effchEijmidjilng agents. 5 Schene | 10 [err] wherein:

Reductive Alkylation of Primary Amine

5 Preparation of 1—[N-(2fchlorobénzyl)amino]—3—(1H—indol-3—
yl)—2—[N—(2—((4—pheny1)piperazin—l—yl)acetyi)amino]propane.
[Compound of Example 2] :

2-Chlorobenzaldehyde (0.112 g, 0.8 mmole) was
10 combined with the'1-amino-3—(1H—indol—3—y1)-2—[N-(2—((4—
phenyl)piperazin-l—yl)acetyl)amino]prépane (0.156 g, 0.398
mnole) in toluene. The resulting mixture was then stirred
and warmed, and then evaporated. Toluene was then added to
the residue and this mixture was again evaporated.
15 Tetréhydrofuran was added to the residue. and the mixture
was then cooled in an ice bath. .
Sodium cyanoborohydride (0.025 g, 0.4 mmole) was
‘then added to the reaction mixture. Gaseous hydrbgen
chloride was periodically added above the liquid mixture.
20 The mixture was stirred at room temperature for 16 hours
and then reduced in volume jin vacuo.
A dilute hydrochloric acid solution was then
~ added to the residue and the solution was then extracted
twice with ether. The acidic aqueous extract was basified
25 Dby the dropwise addition of SN sodium hydroxide. This
basified solution was then éXtracted.three times with ethyl
‘acetate. The combined ethyl acetate washes were washed
with a saturated sodium chloride solution, dried over
sodium sulfate, filtered and evaporated. This process was
30 followed by chromatography vielding 0.163 g (79% yield) of
the title product.

—
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[err] is equal to [err] and 15 | R2 is not hydrogen. Scheme
Il [err] 1)reduction 2) selective protection of CH _ term nal
primary ami ne 3) coupling reaction (Method E) - 21 - Primary am nes can

al so be acylated using amdes to performwhat is essentially an exchange
reaction. Phi8B84%a@UOn is usually carrdéd-out with the salt of the anine.

10

15

20

25

30

35

Method H
Tritylation

Preparation of 3-(1H-indol-3-yl)-2-(N- .
triphenylmethylamino)propanamide.

Tryptophan amide (26.43 g, 0.130 mole) was
suspended in 260 ml of methylene chloride and this mixture
was flushed with nitrogen and then put under argoﬁ. Trityl
chloride (38.06 g, 0.136.mole) was dissolved in 75 ml of
methylene chloride. The trityl chloride solution was
slowly added to the tryptophan amide solution which sat in

an ice bath, the addition taking about 25 minutes. The .

reaction mixture was then allowed to stir ovenight.

The reaction mixture was then poured into a
separation funnel and was washed with 250 ml of water,
followed by 250  ml of brine. As the organic layer was
filtering through sodium sulfate to dry, a solid _
precipitated. The filtrate was collected and the solvent
was evaporated. ' , "

’ Ethyl acetate was then added to the pooled solid
and this mixture was stirred and then refrigerated
overnight. The next day the resulting solid was washed
several times with cold ethyl acetate and then dried in
vacuo. Yield 49.76 g (85.9%).

Reduction of Carbonyl

Preparation of l-amino-3-(1H-indol-3-yl)-2-(N-
triphenylmethylamino)propane

Under argon the 3-(1H-indol-3-yl)-2-(N-
triphenylmethylamino)propanamide (48.46 g, 0.108 mole) was

suspended in 270 ml of tetrahydrofuran. This mixture was

—_—
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Boron trifluoride, usually in the formof a boron 5 ¢trifluoride diethyl
ether conplex, is frequently added.to this reaction to conplex with the

| eavi ng anmoni a. The next procedure is one of substitution of the secondary
am ne (Method D). For nost of the conpounds of Formula | this substitution
I s one of mnlBgHUatious)10 acylation, -o3554 fonation. This substitution is
usual |y acconplished using well recognized neans. Typically, alkylations
can be achi eved using al kyl halides and the like as well as the well-known
reducti ve thenl heavedntohvdflux. scBoramepethyll Gulstidersconpletupidl, .3

el oying 8l deNgdsendPe) hakeLABE e olipYadled o AL Btk 1gRCH | O

pI’Ot ocol s i scussed ra efficlent acy ate € secondary, am ne as vveII
Al kyl - and™&KGNrey| f B |oéhpbe||EerEmgbemJe¢ﬁp Girsplved dybing Lhee

secgﬂdary aﬂaﬂeloh“oﬁaﬂhe'Béfaﬂéeﬁeeﬁﬁloéuifﬁﬁéaé&mpﬁéﬁps i he 20
synt hesi s

t he, renmo anm_no- or
carboxﬁsprﬁPéHFFHB ggﬁuﬁ eguﬁﬁlﬁrgaeﬁﬁ?ﬁglggklﬁ% %%I@g é%gﬂdﬁﬁglupon t he
type of protecting gafter cooling a 1:1 mixture of :

tetrahydrofuran:water (75 ml total) was then added to the

solution. Sodium hydroxide (5N, 230 ml) was then added to

the mixture, which was then heated to reflux for about 30
10 minutes. | _

After paftitioning the agqueous and organic
layers, the organic layer was collected. The aqueous layer
was then extracted with tetrahydrofuran. The organic
layers were combined and the solvents .were then removed by

15 evaporation. 'The resulting liquid was then partitioned
between ethyl acetate and brine and was washed a second
time with brine. The solution was then dried over sodium
sulfate and the solvents were removed ;g_yggug to yleld
48.68 grams of the desired’ 1ntermed1ate.

20
Substitution of primary _amine
Preparation of 1-[N-(2-methoxybenzyl)amino]-3-(1H-indol-3-
y1) -2- (N-triphenylmethylamino)propane '

25 .

) _ To a mixture of 1—amino—3-(1H-indoi—3—yl)—2—(N-
triphenylmethylamino)propane (48.68 g, 0.109 mole)
dissolved in toluene (1.13 1) was added 2-
methoxybenzaldehyde (23.12 g, 0.169 mole), the 2-

30 methoxybenzaldehyde having been previously purified by base
wasﬁ. The reaction mixture was stirred overnight. The
solvents were then removed in vacuo. _

The recovered solid was dissolved in 376 ml of a
1:1 tetrahydrofuran:methanol mixture. To this solution was

35 added sodium bofohydride (6.83 g, 0.180 mole). This

mixture was stirred on ice for about 4 hours. The solvents
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enpl oyed as well as the relative lability of other npieties on the

conpound, are described in detail in many standard 25 references works
such as T.W Geene, et al., Protective Goups in Oganic Synthesis (1991).
Schemes Il and 111 depict alternative protocols and strategies for the

synt hesi s Bf88#8 ¢oupbunds of Fornul a 136 Many of the individual reactions
are simlar to 30 those described in Scheme | but the reactions of Schenes
Il and Il are done in a different, but et wel | known to those skilled in
the art, s¥Weresremovedphy evappFRaRon| | | herr¢maining liquid was

NH2 1) Tri b&keiteanah BEtHEeOVPODO NH] 1&f Tethyl ahé&Pate and 1000 ml of
3) Reduction 2 e uct|8
( Met hod J)a rine:20N sodium hydroxide solution.- This was

. extracted twice with 500 ml of ethyl acetate each and then
5 dried over sodium sulfate. The. solvents were then removed

by evaporation overnight, yleldlng 67.60 grams (>99% yleld)
of the desired product.

10 Method J
Tritylation

Preparation of 3-(1H-indol-3-y1l)-2-(N-
15 triphenylmethylamino)propanoic acid [N-trityltryptophan]

Chlorotrimethylsilane (70.0 ml, 0.527 moles) was
added at a moderate rate to a stirring slurry of tryptophan
(100.0 g, 0.490 mole) in anhydrous methylene chloride (800

20 . ml) under a nitrogen atmosphere. This mixture was
continuously stirred for 4.25 hours. Triethylamine (147.0°
ml 1.055 moles) was added followed by the addition of a
solution of triphenylmethyl chloride (147.0 g, 0.552 mole)
in methylene chloride (400 ml) using an addition funnel.

25 The mixture was stirred at room temperature, under a
nitrogen atmosphere'for at least 20 hours. The reaction
was quenched by the addition of methanol (500 ml).

The solution was concentrated on a rotary

evaporator to near dryness and the mixture was redissolved
30 in methylene chloride and ethyl acetate. An agueous work-

up involving a 5% citric acid solution (2X) and brine (2X)

was then performed. The organic layer was dried over

. anhydrous sodium sulfate, filtered, and concentrated to _

dryness on a rotary evaporator. -The solid was dissolved in
35 hot diethyl ether. followed by the addition of hexanesg to

promote crystallization. By this process 173.6 g (0.389

_—
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3) Reductive Al kylation (Method H) R NH Trityl selective
acylation (Method K) R t ORa -23- wherein [err] coupled with the
carbonyl group to which it is attached.is equal to R2. In order to
preferentially prepare one optical isomer over its enantionmer, the skilled
practiti oner884% OUP) oceed by one of-. Bﬁo -routes. The practitioner nmay

first
mole) of analytically pure 3-(1H-indol-3-yl)-2-(N- '
triphenylmethylamino)propanoic acid was isolated as a light
tan solid in two crops giving a total of 79% yield. '

-5 Coupling

Preparation of 3-(1H-indol-3-yl)-N-(2-methoxybenzyl)-2-(N-
triphenylméthylamino)propanamide

10 To a stirring solution of 3-(1lH-indol-3-yl)-2-
(N-triphenylmethylamino)propanoic acid (179.8 g, 0.403
mole), 2—methoxybenzY1amine {(56.0 ml, 0.429 mole), and_
hydroxybenzotriazole hydrate (57.97 g, 0.429 mole) in
anhydrous tetrahydrofuran (1.7 L) and anhydrous N,N-

15 dimethylf¢rmamide-(500 ml) under a nitrogen atmosphére at
0°c, were added triethylamine (60.0 ml, 0.430 mole) and 1-
(3-dimethylaminopropyl) -3-ethoxycarbodiimide hydrochloride
(82.25 g, 0.429 mole). The mixture was allowed to warm to
room temperature under a nitrogen atmdsphere for at least

20 20 hours. The mixture was concentrated on a rotary
evaporator and then redissolved in methylene chloride and
an aqueous work-up of 5% citric acid solution (2x)..
saturated sodium bicarbonate solution (2X), and brine (2X)
was performed. The organic layer was dried over anhydrous

25 sodium sulfate, filtered, and .concentrated to dryness on a

' . rotary evaporator. The.title.product was then filtered as
a pink solid in two lots. 1Isolated 215.8 g (0.381 mole) of
analytically pure material (95% yield).

30 Reduction

Preparation of 3-(1H-indol-3-yl)-1-~[N-(2-
methoxybenzyl)amino]—24(N-triphenylmethylamino)propane

35 Red-aAl1®: ({a 3.4 M, solution of sodium bis(2-.
methoxyethoxy)aluminum hydride in toluene] (535 ml, 1.819
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prepare the mxture of enantioners and then separate the two enantioners. A
commonl y enpl oyed net hod for the .resolution of the racemc m xture (or

m xture of enantioners) into the.individual enantioners is to first 10
convert the enantioners to diastereoners by way of-formng a salt with an
optical |y e884% US) or base. These-dB&stereoners can then be separated
using differential solubility, fractional crystallization, chromatography,
or like nethods. Further details regarding resolution of 15 enantioneric

m xt ures deele®) f clieBolved imanplwsirans dletratmednafuran (40 adiawes, and

Resol uti ongiowf] 9ideq his:ftllidr Und it ddip sbRIPLJIg widdaediahove, the

practiti oner of . this invention- nmay al so_ choose an_ enant. I Qspecl fic pr ot ocol

for the pr%%]d%‘é’fq’%rp%ft}%?}ea%la‘i?cﬂﬂ)m% For (hfi-=indol Sewdne N2 nfr a,
depi cts a mdﬂh@@bba@&)s—ym hett i gleast inst Hasikhobipaikinildy n228h& chiral

case | 7t 40 LS Kt odPodR i, th BB YR
conpounds Kh.&hlrhegremmémr a nitrogen atmosphere. The reaction
' mixture became a purple solution. The reaction was
quenched after at least 20 hours by the slow addition of
excess saturated Rochelle salt solution (potassium sodium
10 tartrate tetrahydrate). The organic layer was isolated,
washed with brine (2X), dried over anhydrous sodium
sulfate, filtered, and concentrated to an oil on a rotary
evaporator. No further purification was done and the
product was used difectly in the next step.
15

thod

Acylation

20
Preparation of 3-(1H-indol-3-y1)-1-[N-(2-methoxybenzyl)-
acetylamino]—z—(N-triphenylmethylamino)propane '

_ To a stirring solution of 3—(1H—inddl—3—yl)-1-

25 [N-(2-methoxybenzyl)aminol-2- (N-
triphenylmethylamino)propane (0.404 mole) in anhydrous
tetrahydrofuran (1.2 liters) under a nitrogen atmosphere at
0°C was added triethylamine (66.5 ml, 0.477 mole) and

.acetic anhydride -(45.0 ml, 0.477 mole). After 4 hours, the

30 mixture was concentrated on a rotary evaporator,

redissolved in methylene chloride and ethyl acetate, washed
. with water (2X) and brine (2X), dried over anhydrous sodium
'sulfate, filtered, and concentrated to a solid on a rotary

evaporator. The resulting solid was dissolved in -

35 chloroform and loaded onto silica gel 60 (230-400 mesh) and
eluted with a 1:1 mixture of ethyl acetate and hexanes.

-_
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25 than 95 percent of the title product is the desired enantioner. Many of
the synthetic steps enployed in Schene |V are the sane as used in other

schenmes, especially Schene 111. 30 - 24 - -25- The foll ow ng depicts
representative exanples of reaction conditions enployed in the preparation
of the conpmews @udprmula |I. 5 Mthad -A Coupling of carboxylic acid and

primary amne to
The product was then crystallized from an ethyl
acetate/hexanes mixture. The resulting product of 3-(1H-
indol-3-yl)-1-[N-(2-methoxybenzyl)acetylamino]-2- (N-
triphenylmethylamino)propane was érystallized'and isolated

5 over three crops giving 208.97 grams (87% yield) of

' analytically pure material.

Method L
10
Detritylation
Preparatlon of 2-amino-3-(1H-indol-3-yl)-1-[N-(2-
 methoxybenzyl)acetylaminolpropane
15

Formic acid (9.0 ml, 238.540 mmoles) was added
to a stirring solution of 3-(1H-indol-3-yl)-1-[N-(2-
methoxybenzyl)acetylamino] -2- (N-
triphenylméthylamino)propane (14.11 g, 23.763 mmoles) in

20 anhydrous methylene chloride under a nitrogen atmosphere at

) 0°C. . After 4 hours, the reaction mixture was concentrated
to an o0il on a rotary evaporator and redissolved in diethyl
ether and 1.0 N hydrochloric acid. The aqueous layer was
washed twice with diethyl ether and basified with sodium

25 hydroxide to a pH greater than 12, The prqduct was
extracted 6ut with methylene chloride (4X). The organic
extracts were combined, dried over anhydrous sodium
_sulfate,-filtered, and concentrated on a rotary evaporator
to a white foam. The compound 2-amino-3- (1H-indol~3-y1)-1-

30 [N-(2—methobeen2yl)acetylamino]propane (7.52 g, 21.397
mmols) was isolated giving a 90% yield. No further '
purification was necessary.
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formami de 10 Preparation of .2-t-butoxycarbonyl am no-3- (I Hindol-3-yl)-N
(2- met hoxybenzyl ) propanam de To a sol ution of

N (t-but oxycarbonyl )tryptophan (46.4 g, 152.6 nmoles) in 500 m of dioxane
was added 15 carbonyl diim dazole (25.4 g, 156 mmples) in a portionw se
manner .’ Thg-gegal {oug)m xture was sti- d@d f or about 2.5 hours at room
tenperature and then stirred at 45 C for 30 m nutes. Next,

2- met hoxybenzyl am ne (20.7 m, 158.7 mmol es) was added and the reaction

m xt ure waMetirodst Mred 20 for 16 hours at roomtenperature. The di oxane
was renoved under reduced pressure. The product was partitioned between
ethyl acetate and water and was washed successively with 1 N hydrochloric
aci d, sat uBxtcambaoceityid&tdambonate sol ution, water, and brine, 25 followed
by drying over sodium sulfate and renoval of the solvent. Final :
crystallization fromnethanaol yielded 52.2 g of honbgeneous product as

- yel | ow iry?@r&pgravn@ndong%(2nb§9m95$0%n}g@m}np—3- 1H-indol-3-yl)-

1-[N-(2-methoxybenzyl)acetylamino]propane

To a stirring solution of 2-amino-3-(1H-indol-3-
yl)-1;[N—(2—methoxybeﬁzyl)acetylamino]propane (7.51 g,

10 21.369 mmoles). in anhydrous tetrahydrofuran (100 ml) under
a nitrogen atmosphere at 0°C was added '
diisopropylethylamine (4.1 ml, 23.537 mmoles) and
bromoacetyl bromide (2.05 ml, 23.530 mmoles). After 2

- hours, ethyl acetate was added and the reaction mixture
'15 washed with water‘twice, 1.0 N hydrochloric acid (2X),
saturated sodium bicarbonate solution (2X), and brine. -The
organic layer was dried over anhydrous sodium ‘sulfate,
filtered, and concentrated to.a tan foam on a rotary
evaporator. In this manner the 2-[(2-bromo)acetyllamino-3-

20 {(1H-indol-3-yl)-1-[N-(2-methoxybenzyl)acetylamino]propane
was obtained in guantitative yield. No further
purification was necessary.

. Method N
25 . |
 Nucleophiliec Displacement

Preparation of 1-[N-(2-methoxybenzyl)acetylamino}-3-(1H-
indol-3-y1)-2-[N-(2-((4-cyclohexyl)piperazin-1- '

30 vyl)acetyl)amino]propane
[Compound of Example 74]

1-Cyclohexylpiperazine (3.65 g, 22.492 mmoles)
was added to a stirring solution of 2-[(2-
35 Dbromo)acetyl]amino-3-(1H-indol-3-yl)-1-[N-{(2-
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30 Deprotection of primary am pe Synthesis of

2- am no- 3- (1Hi ndol - 3-yl ) - N- (2- met hoxybenzyl ) propanani de 35 - : To
a mxture of the 2-t-butoxycarbonyl am no-3- (1Hindol-3-yl)-N _

(2- met hoxybenzyl ) pr opanam de prepared 2 6 supra (25.1 g, 59.2 mol es)
and ani sol -8849n{QU3X0. 4 mol es) at -0[ddr -] C was added dropwi se an aqueous
solution of trifluoroacetic acid (118 m, 1.53 noles) in 50 mM of water.
This m xture was stirred for one hour at Olerr]C _5 followed by stirring

for about Bethayvbenayllaseevianinplprerrre (k- 3¢%imrelenl andn
refri ger at pawlieteabpotadfitimuesrbdhge & Ol 3 56 eg, WS £758 NmKeIk uniter reduced
Do WaER SRR e WAL S ORISR SLubonlee sl e and
reaction mixture was stirred overnight at room temperature.
5 The salts were filtered and the solution concentrated to a
brown foam on a fotary evaporator. The desired product was
purified on a Prep 500 column using a 10 L gradient
starting with 100% methylene chloride and ending with 5%
methanol/94.5% methylene chloride/0.5% ammonium hydroxide.
10 Impure fractions were combined and“purified furthér by
reverse phase preparative High performance liquid
chromatography . (methanol/acetonitrile/water/ammonium
acetate). After combining the material from both
. chromatographic purifications the title compound (10.43 g,
15 18.663 mmoles) was isolated (87% yield). |

An alternative means of acylation of the primary .
amine as shown in the final. step of the synthesis protocol
of Scheme IV is by means of reacting a compound of the

20 formula
OCH,
e
\ " NH, :>§
N o
“H .

with a potassium carboxylate of the formula
25

K+ O {CHy) p-R?

in thé presénce of isobutylchloroformate and N-

methylmorpholine. This reaction is usually performed in
30 the pfesence of a non-reactive solvent such as methylene

chloride at'cool-temperatures, usually between -30°'C and
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then washed with water followed by brine and then dried over sodium

sul fate. The solvents were renoved in vacuo. Recrystallization froma 1:1
di et hyl ether/cycl ohexane solution yielded 18.0 g (94.2% of honpbgeneous
product as 15 an off-white powder. mp. 104-108[err]C. Method B Reduction
of am de cEar&AS/|(GWSBynt hesis of 2-amdR@o-3-(1Hindol-3-yl)-1-[N-(2-
nethoxybenzyl)anino]propane To a refluxing solution of 2-am no-3-(1H i ndol -

25 3-yl)-N-(2-met hoxybenzyl ropananlde (9.81 g, 30.3 nnDIes) repared as
descri bed 5 a, Me¥e 1POefeT n%‘}d?%melf%%\%’%ﬂﬁ/a? d’d’éﬁ dr opwi se

a 10M boraoecnﬁtﬂultﬁyéfré@csﬂaﬂl@quiﬁbﬂafﬁaméunéhramﬂﬁﬁa twdhe resul ting

m xture was refl uxed for about hourf xt ure cooled to room
t enper at ur ES3RHRARES 2% 2ENEHRL ‘E]Yfe‘ig:&g rf?etitﬁ%;m%’é’sac?&% i on of
160 m of opéhabbé. The erampléengf ntlxislrmra\aarrailmamd;fof adylatiuiges and
the S the primary amine is shown in the following example.

Method P

Preparation of (R)—1¥[N-(2-methoxybeniy1)acetylamino]—3—
10 (1H-indol-3-yl)-2-[N-(2-((4-cyclohexyl)piperazin-1-

vl)acetyl)amino]propane

[Compound of Example 75]

The title compound was prepared by first cooling

15 2-((4-cyclohexyl)piperazin-l-yl)acetic acid pbtassium salt
to e temperature between -8°'C and -15°C in 5 volumes of
anhydrous methylene chloride. To this mixture was then
added isobutylchloroformate at a rate such that the
temperature did not exceed -8°C. This reaction mixture was

20 then stirred for about 1 hour, the temperature being
maintained between -8°C and -15°C.

To this mixture was then added (R) -2-amino-3-
(1H-indol-3-y1)-1-[N- (2-methoxybenzyl)acetylamino]propane
dihydrochloride at such a rate that the temperature did not

25 exceed 0°C. Next added to this mixture was N-methyl
morpholine at a rate such that the temperature did not
exceed 0°C. This mixture was then stirred for about 1 hour
at a temperature between -15°C and -8°C.

The reaction was quenched by the addition of §

30 volumes of water. The organic 1ayef was washed once with a
saturated sodium bicarbonate solution. The organic phase
was then dried over anhydrous potassium carbonate and
filtered to remove the drying agent. To the filtrate was
then added 2 equivalents of concentrated hydrochloric acid}

35 followed by 1 volume of isopropyl alcohol. The methylene
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met hanol was renoved under reduced pressure. The residue was dissolved in a
saturated 35 nethanol solution of hydrochloric acid (250 ml) andthe
solution refluxed for about 1 hour. The nethanol was ~ - 27 - renoved in
vacuo and the product was isolated the addition of 5 N sodi um hydroxi de
fol | owed byx-es#gacousm with di ethyl etl#r - The product was then dried over
. sodium sul fate. The solvents were renoved i-n vacuo. Flash chromatography 5
(silica gel, eluting with methanol: nmethyl ene chl ori de: ammoni um hydr oxi de,
10: 100: 0. 5):h|&omdeewa$ thnoexaharngedrmbh iseoropylk abeohohdiid®®) and the

i ndoline d a& hei1LikiLR product (25% as an anber oil. 10 Method
C Acylatlogag}/lﬁ {fgngné Ereparatlon of 3-(1Hindol-3-yl)-1-[N-(2-
T e final volume of isopropyl alcohol was then

concentrated to. three volumes by vacuum. The reaction

5 mixture was cooled to 20°C to 25°C and the product was
allowed to crystalllze for at least one hour. The desired
product was then recovered by flltratlon and washed with
sufficient isopropyl alcohol to give a colorless filtrate.
The crystal cake was then dried under vacuum at 50°C.

10 The following table illustrates ﬁany of the
compounds produced using essentially the steps described in
Schemes I through IV. A person of ordinary skill in the
art would readily understand that a certain order of steps
must be employed -in many instances to avoid reactions.other

15 than the one sought. For example, as in the above methods,
it is frequently necessary to employ a protecting group in
order to block a reaction at a particular moiety.

The abbreViapions used in the following table
are commonly used in the field and would be readily

20 understood by a practitioner in the field.. For exmple, the
.abbreviation "Ph" refers to a'phenyl group, "i-Pr" refers
to an isopropyl group, "Me" describes a methyl group, "Et*
refers to an ethyl group, "t-Bu" describes a tert-butyl
group, and the like.

25 In the following table, the first column gives
the example number of the compound. The hext columns (may
be one, two, or three columns) describe the substitution
patterns of the particular example. The column entitled
"Mp °‘C* gives the melting point of the compound if it is a

30 solid or notes the form of the substance at ambient
temberature. The next column, entitled *MS*, defines the
mass of the compound:as determined by mass spectroscopy.
The following column gives the nuclear magnetic resonance
profile of the example compound as synthesized. The final

35 columns give the molecular formula of the example compound
as well as its elemental analysis. '
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15 net hoxybenzyl )am no)-2-[N-(2-((4-phenyl)pi perazin-I'- yl)acetyl)am no
propane [ Conpound of Exanple 17] A m xture of

2- ((4- phenyl ) pi perazin-1-yl)acetic 20 acid, -sodiumsalt (1.64 g, 6.8

mol es) and triethyl am ne hydrobromde (1.24 g, 6.8 mmmoles) in 35 m of
anhydr ous gﬂggaguwéﬁgpanide was heat edqpo-50[err] C and remained at that
tenperature for about 35 mnutes. The m xture was allowed to cool to room
tenmperature. 1, 1-Carbonyl diimdazole 25 (1.05 g, 6.5 mmles) and 10 m of
anhydrous di nmet hyl f ormanm de were added to the m xture. The resulting

m xture was stirred for about 3 hours at roomtenperature. A solution of
the 2-am no-3-(1Hindol-3-yl)-1- [N (2-nmethoxybenzyl)am nol propane (75%
and the indoline 30 derivative (25% prepared supra, dissolved in 10 m of

anhydrous di net hyl for manm de way addpgksto the previous reaction mxture. The
resulting mxture was stirred fsr'?:a'_“_‘t 16 hours at roomtenperature. The
di net hyl f or mam de was renoved Lgéér reduced pressure.
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washed wi th

28-

and t hen

The title product and its indoline derivative were .
acetate and water

partitioned between et hyl

35

The sol vents were renoved in vacuo.
colum to give the title product (5.2

Thgse-two conpounds were then 5
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20

[CbnpoUnd of Exanple 28] To a solution of the 3-(1F+indol:3-yl)-1-[N-(2-

met hoxybenzyl ) ami no] - 2-[ N- ( 2- ( ( 4- phenyl ) pi per azi n- 1-
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The tetrahydrofuran

The acyl ated product was partitioned
and was then washed with

30 sodi um sul fate.

- met hyl ene chl ori de,

was -added dropw se
390 ng.of honobgeneous title product as a white foam

The resulting m xture was

roomt enper at ure.

reduced pressure.

0.85 mmle) and triethyl.amine (130 [err],
acetate and 0.2 N sodi um hydroxi de,

in 5 mM of anhydrous tetrahydrofuran,
then dried over

met hanol

0.93 mvol4g .

25 about 16 hours at
e~

yl )acetyl)am no] propane (0.43 g,

0.93 mmol e).
et hyl chl or &-8848t dOU8Y [err],

stirred for
wat er and brine successively,

was renoved under
chromat ography (silica gel

bet ween et hyl
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Preparation of 3-(lHindol-3-yl)-1-[ N (2-nethoxybenzyl)-N

(et hyl am nocar bonyl ) am nol - 2-[ N- (2- (( 4- phenyl ) pi perazi n-1| -

yl ) acetyl ) am no] propane [ Conmpound of Exanple 29] 5 To a roon1tenperature
solution of 3-(1Hindol-3- " yl)-1-[N(2-nethoxybenzyl)am no]-2-[ N (2-((4-
phenyl ) pi peX-8848 1(gUgJacet yl ) am no] pr epane-(0.40 g, 0.78 mvle) in 10 m of
anhydrous tetrahydrofuran was added 10 dropw se nethyl isocyanate (140
[err], 2.3 nmples). The resulting m xture was then stirred for 16 hours at
roomtenperature. The tetrahydrofuran was renoved in vacuo. The title

product was isol ated by consecutive washes with ethyl acetate, water, and

brine, and then dried. over sodium 15 sulfate. Flash chromatography using
silica gel and a nethanol /et hyl ene chloride (5/95) eluant provided 396 ng
of the honng=neou§rproduct as a yellowoil. 20 Alkylation of Secondary
Ami ne Prepar a&ng‘_‘ej 1-[ N- et hyl - I@§2 met hoxybenzyl§ m no] - 3- (1 H
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The

1.5
The product

This m xture was t hen
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and then washed with

'0.80 30 muol e)
The sol vents were renoved in

reduced pressure.

0. 87 mmol e).
acetate and water,

roomtenperature for 35 about 16 hours.

To a roomtenperature solution of 3-(IHindol-3-
yer

yl)-1-[ N (2-net hoxybenzyl)am no]-2-[N-(2-((4-
bet ween et hyl

before drying over sodium sul fate.

Prepar at i

ve thin |la

0 0

heated to 50[err] C and nai ntained at that tenperature for about 4 hours

i ndol -3-yl)-2-[ N-(2-((4-phenyl)pi perazin-1- yl)acetyl)am no propane 25
after which it was stirred at

[ Conpound of Exanpl e 9]

phenyl ) pi perazi n-1-yl )acetyl )am no] propane (0.41 g,

of anhydr guggdo\-@umt hyl f ormami de wer4g added et hy
N, N- di et hyl f or mam de was then renoved under

was partitioned

bri ne,

nmol es) and pot assi um car bonate (120 ng,
vacuo.
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chr omat ogr aphy provided 360 ng of the title product as a 5 yeTIom1foan1

Met hod E Reduction of the carbonyl

of an am de 10 Preparation of

1, 2-di am no- 3- (1H-i ndol -3-yl ) propane Boron trifluoride etherate (12.3 mi,
0.1 mmvle) was added to a tetrahydrofuran (24.4 m) solution of .15

trypt ophag-ggude (68813 g,

reflux with constant stirring, borane nethylsulfide (32.25 m,

was added dropw se.
five hours.
added dr opw se.

m xture heated at

The reacti on was heat ed at
A tetrahydrof uran: wat er

m xture (26 m,
A sodi um hydr oxi de solution (160 nl,
reflux wi.th stirring for sixteen hours.

reflux with stir
1:1) was 20

0.1 nole) at49ocomtenperature with stirring. At

0. 34 nol e)
ring for
careful ly

5N) was added and the
The | ayers of the

cooled mixture were separated and the aqueous was extracted twice with 40

m each of g5
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2.0Me . foam 653 (M*)

as

7168 7.10
71219 ' 7.26

'CagHggN503 .

9H), 8.78

4.02 (dd, J=10, 14

ABq, J=17
H)

Av=42 Hz, 2H), 4.69 (m,

Hz,
1H),

CDClg 2.11 (s, 8H), 2.41-
2H), 2.50-2.55 (m,
2.87-3.18 (m,
(s, SH),
Hz, 1H), 4.51 (
6.80-6.98 (m, 6H), 7.07-
7.45 (m, 8H), 7.68 (d, J=8
Hz, 1H), 8.14 (s, 1

2.43 (m,

Mass FAB 2H),
554.3131

found:.
554.3144
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5 Di-t-butyldicarbonate (0.90 m ,

primary agig@49r epespti on of the 2-amsS00-1-t-but oxycar bonyl am no- 3-(1H

washed three times with 80 nl saturated sodi um chl ori de sol uti on.
i-ndol - 3-yl") propane.

acetate extract was dried over
whi ch was dissolved in 10 28 m of tetrahydrofuran.

1, 2-di am no- 3- (I Hi ndol - 3-yl ) propane. (1. 06 g,
addi ti on occurred over

yield 18.4 30 g (97% of the title conpound.
of tetrahydfofuran was added dropw se at

vere evapor at ed. Et hyl

a 5 hour

period. The sol vent was evaporated. Flash
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chr omat ogr aphy usi ng et hanol/amroni um hydr oxi de/ et hyl acetate yielded 0.51 g
(1.76 moles, 31% of the desired carbamate. 15 Acyl ation of the secondary
am ne Preparation of 1-t-butoxycarbonyl am no-3-(IlHindol-3-yl)-2-

[ N-(2-((4-phenyl ) pi perazin-1-yl)acetyl)am no] propane 20 [ Conmpound of
Exanpl e 15KE8&849 UoUg)of 2- ((4-phenylypgperazin-1-yl)acetic acid (2.47 g,
11.2 mmoles) and triethylamne (3.13 m, 22.5 mmoles) in acetonitrile (1200
m) was heated to reflux 25 briefly with stirring. Wile the resulting
solution was still warm carbonyl diimdazole (1.82 g, 11.2 nmmol es) was added
. and the m xture was heated at reflux for 10 m nutes. The '

2-am no- 1-t - but oxycar bonyl am no- 3-(1Hi ndol -3yl )- propane (3.25 g, 11.2
mmol es) in 50 mM of acetonitrile was 30 then added to the reaction. The
resul ting n1rtur was refluxed wth stlrrlng for 30 minutes and was then

stirred at r ]88 88
gogrng_@nperature over ni ght 2 hd a e
2Fulas 88
= SR 3%
22 =t o< 28
[N ) =D k]
o o b
t~ b= 0w Ll
/)
o« 0 N o™
5 | < <
- % %
R - 1
% : g
*U Q (&)
o o . B i - Py |
R:1 o g o ©BOL o Tg g ES
Sats o =8 > 0 <y T R
B4ERS TaIFSxs & Y23ITJ N8 FUS8e=F .-
E2aNE 2ENYCE T Kiganale f SRAlGana
SoNao f Y L =B d g red S o
B RS E8a S8 ny SR RARAES ENE S
g [Eps§geSnq SaEs Bo g 363%8 g dNEn;
B [HESE8nAEe N gl Segemgegs JgesdHisg
i mEYIYEoTTR BARAASINE BESinSESE
S ERe SR I WA A NSGEh eS¢ VRS STE pe™
gg?éw§?<u<g:77 g‘meo-c c"‘lg".ﬁ awggggggag
s o1 -~ . ~ o & “~ & ® o TN ) PO T S
RESIEsNHEdGHSS BEddSHRT RE 4TIy
ke - 3
= B S &
o N
2 - 3
2, g
v |8 38 2
[ 'q’ Q
2 13 2 g
]¢ 3 &
Q Q
g P Q 8
= = ]
&
g
ng ~ & &
i'_ ThlSShe

i



vacuo.

@© (@)]

n < >
hm.| e
+— e o
. — ]
ScS © <
T .- O CcCoO .o
e.mr O OoOm —
i T [
(7] (D) tmro
m e O .-

= O 4
- (&)

7, OO0
mr O C o

(&) — O

— ‘D C o
|m .o
—_— ey
5 £48

- £ o
mt O ol

. S
— = “—

e o
V)] (&) (@]
5 O m. =
0 C —
[GIN7))

2 g s 2

(7]

(&)

L X o o
.- N
) —

>

0

m

o

o

Y—

The filtrate was reduced in volume and 5

li quid was ®HE89 oars)sodi um sul fate ang2f+ltered. The retained residue was-

The reaction nmixture was then refluxed with stirring for 5 hours and the
then dried in vacuo.

sol vent was then renmoved in 35

sodi um car bonat-e sol uti on,
Primary Am ne Synthesis of 1-am no-3-(1Hindol-3-yl)-2-[N(2-((4-

foll owed by a wash with a saturated sodi um chl oride sol ution.
phenyl ) pi perazi n-1-yl ) acet yl ) am no] pr opane

partially purified by chromatography.
was pooled with the residue retained by the filter,

grans (72%yield) of the title product.
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[ Conpound of Exanple 150] To an ice cold soution of 70% aqueous
trifluoroacetic acid (2.8 m of trifluoroacetic acid in 4.0 20 m

t ot al
vol une) were added 1-t-butoxycarbonyl am no-3-(1H

i ndol - 3-yl)-2-[N-(2-((4-phenyl)pi perazin-1- yl)acetyl)am no] propane (0.80
g, 1.63 mpiesde asbgnisole (0.4 m) -~ BRis mxture was stirred for 35
m nutes, resulting in a clear solution. The solution was then 25 stirred

for an additional hour and then evaporated. Ethyl acetate was then added to
the resulting liquid, followed by a wash with a sodi um carbonat.e sol uti on.
This wash was then followed by three washes with a saturated sodi um
chloride solution. The resulting 30 solution was then dried over sol di um
sulfate, filtered and evaporated, resulting in 0.576 g (90% yield) of the

title produgt. :
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in

conbined with
and t hen

[ Compoynd of

0. 398 mol e)

0.8 mmole) was 10

-3-yl)-2-[N-(2-844-
The resulting m xture was then stirred and war ned,
evapor at ed. Tol uene was then ‘added to the residue and this m xture was

am #8849 HAUsdol

33 Method G Reductive Al kylation -of Prinmary Anine 5 Preparation of
phenyl ) pi perazi n-1-yl)acetyl)am no] propane (0. 156 g,

1-[ N-(2-chl orobenzyl )am no] - 3- (| Hi ndol - 3-
yl)-2-[N-(2-((4-phenyl) pi perazi n-1-yl)acetyl)am no] propane.

‘Exanpl e 2] 2-Chl orobenzal dehyde (0.112 g,

t'he 1-
t ol uene.
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tenperature for 16 hours and 3%en reduced in volune in

15 Tetrahydrofuran was added to the residue and the
cal |y added above the |iquidgxture.

m xture was then cooled in an ice bath. Sodi um cyanoborohydride (0.025 g,

0.4 mole) was then added to the reaction m xture.
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A dilute hydrochloric acid solution was then added to the residue and the
solution was then extracted twice with ether. The aci di c aqueous extract
was basified 25 by the dropwi se addition of 5N sodi um hydroxide. This
basified solution was then extracted three tines with ethyl acetate. The
conbi ned eXImPB49cdOISe washes were wash®8l with a saturated sodi um chloride

solution, dried over sodiumsulfate, filtered and evaporat ed. Thi s-
process was 30 followed by chromatography yielding 0.163 g (79% yi el d) of
the title product. Tritylation 5 Preparation of 3-(1Hindol-3-yl)-2-(N

tri phenyl net hyl am no) propanam de. Tryptophan am de (26.43 g, 0.130 nole)
was suspended in 260 m of nethylene chloride and this m xture 10 was
flushed with nitrogen and then put under argon. Trityl

88

33

N

12.10
1

11.9
14.78
14.49

o
[

Analysis %
Theory/Found
H

6.86
7.09

C
6849 6.97
69.82 1714
5

68.51
69.69

Formula
C33H3gN5O0y4 «
- 0.6 HoO

CagH4oNgO3
C3sHy44NgO3

———

IH NMR
4.65 (ABq, J=18 Hz, Av=42
- Hz, 2H), 6.81-6.98 (m, 6H),
7.10-7.40 (m, 8H), 7.65 (d,

J=11 Hz, 1H), 8.17 (br s,

3.86 (m, 1H), 4.68 (m, 1H)
1H)

8H), 7.65 (d, J=8 Hz, 1H),
8H), 3.20 (s, 2H), 8.33 (dd, -
J=6, 9 Hz, 1H), 8.78 (s, 8H),

8.12 (br s, 1H)
2.50 (m, 4H), 2.87-3.05 (m,

CDCl; 2.85-2.57 (m, 4H),
2.80-3.17 (m, 9H), 3.52 (t,
Jd=6 Hz, 1H), 8.75 (s, 3H),
4.08 (m, 1H), 4.27 (dd, J=5,
10 Hz, 2H), 4.33 (d, J=5 Hz,
2H), 4.63 (m, 1H), 6.73-6.92
(m, 6H), 7.03 (d, J=3 Hz,
1H), 7.12-7.32 (m, 5H), 7.38-
7.40 (m, 2H), 7.67 (d, J=10
Hz, 1H), 8.07 (br s, 1H)
CDCl; 2.20 (m, 2H), 2.35-
2.45 (m, 2H), 2.46-2,63 (m,
2H), 2.80-3.07 (m, 8H), 3.30
(dd, J=5, 16 Hz, 1H), 8.47-
8.57 (m, 2H), 8.77 (s, 8H),
3.98 (dd, J=10, 15 Hz, 1H),
4.42 (ABq, J=20 Hz, Av=30
Hz, 2H), 4.62 (m, 1H), 6.77-
6.90 (m, 5H), 7.03-7.40 (m,
CDClj 2.30 (s, 6H), 2.92-

D ———

Mp

°C
2.0Me foam 569 (M*)
2-OMe foam 568 (M*)
2-OMe foam 596 (M%)

R
HOCH,CO
: HzN CHzCO
MezNCHch

Example
No.
33
34
8
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chloride (38.06 g, 0.136 nole) was dissolved in 75 m of nethyl ene
chloride. The trityl chloride solution was slowy added to the tryptophan
am de sol ution which sat in an.ice bath, the addition taking about 25

m nut.es. The 15 .reaction m xture was then allowed to stir ovenight. The
reacti on gi-gi4we (o@$)t hen poured into %6 separation funnel and was washed
with 250 ml of water, followed by 250 m of brine. As the organic |ayer was
filtering through sodiumsulfate to dry, a solid 20 precipitated. The
filtrate was coll ected and the solvent was evaporated. Ethyl acetate was
then added to the pooled solid and this mxture was stirred and then
refrigerated overnight. The next day-the resulting solid was washed 25

several tinmes with cold ethyl acetate and then dried in vacuo. Yield 49.76
g (85.99. E@du tion of Carbonyl 30 Preparation of
-1- ami no- 3- ( fLihsi Eﬁ 3-yl)-2- (N t@t‘phenyl met hyl ani no) pr opane
&é . '
I N O -
ggmﬂﬁ S
ol¥ ¥ L
83 83
w 2.
[
3 2 S
£ 5 %
=]
= 5 2
w0 o
E :
+ o E 2 Eig glé‘g? '
. gﬁ"'! - ":';':Flll‘ == ey "dvl*..-g.. -
FREIT8EEee gaoRAdca OE
R ot P =L S | S GUAA N -]
E Eedognnggly JEE8GE8EL ST
SN IS NINY T /MmN IEIengEY s
E GESsYRSHERS e SRESaRe RS
SO IRESEILSE NG SidRTSgHT g
S enE YR s TR oS o R 2T
pERSE 0 EcE O EERs B qGiE
Qe < <P caad S . 0 LYPQ RO A2
SREE dAE220 s ARESSHERESHE
g g 2
00 [+2]
8 B
ey |8 g
¢ |2 2
] D
- =
5 (o)
3 2
3
88 =)
(] ORJ:N (7
G5 =
&
&
K]
[~ "
'gﬁ £ s
Sheet Has Been Replaced

HIl\l\\ N



Thi s

sul fide conplex (41.3
sul fide

of the
in an 83[err] C oil

_total)

230 ml) was then
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whi ch was then heated to reflux for
partitioning the agqueous and organic | ayers,

solution was then stirred overni ght

The organic

0.108 nol e) was 35 suspended in 270 m of tetr.ahydrofuran.
then heated to refl ux.

m Xt ure was

g,

After

0.543 nole) was then slowy added to the reaction m xture.
This 5

starting aM-B848 siISled during the addb¥ien of the borane-nethyl

Under argon the 3-(1Hindol-3-yl)-2-(N triphenyl nethyl am no) propanam de
conpl ex.

(48.46 g,
bath. After cooling a 1:1 m xture of tetrahydrofuran:water (75 m

was then added to the sol ution.

added to the m xture,

m nut es.
| ayer was col | ectéd. The aqueous | ayer was then extracted with

t et r ahydr of ur an.
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| ayers were conbined and the solvents were then renoved by 15 evaporati on.
The resulting liquid was then partitioned between ethyl acetate and brine
and was washed a second tinme with brine. The solution was then dried over
sodi um sul fate and the solvents were renoved in vacuo to yield 48.68 grans
of the des-8#49nt(emgedi ate. 20 Subst+t®8ien of primary am ne Preparation
of 1-[ N-(2-nethoxybenzyl)am no]-3-(1Hi ndol - 3-
yl)-2-(N-triphenyl nmet hyl am no) propane 25 To a m xture of

1-am no-3- (I Hindol -3-yl)-2-(N- triphenyl met hyl am no) propane (48.68 g,
0.109 nole) dissolved in toluene (1.13 1) was added 2- net hoxybenzal dehyde
(23.12 g, 0.169 nole), the 2- 30 nethoxybenzal dehyde havi ng been
previously purified by base wash. The reaction nixture was stirred

overni ght. The solvents were then renoved in vacuo. The recovered solid was
dlssolved i ng 376 n1 of a
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1: 1 tetrahydrofuran: methanol mixture. To this solution was 35 added sodi um
borohydride (6.83 g, 0.180 nole). This mxture was stirred on ice for
about 4 hours. The sol vents were renoved by evaporation. The remaining
liquid was partitioned between 1200 ml of ethyl acetate and 1000 ml of a

1 brine:208849d{ows hydr oxi de sol ut ir069 *his was extracted twice with 500
m of ethyl acetate each .and then 5 dried over sodiumsulfate. The
sol vents were then renoved by evaporation overnight, yielding 67.60 grans
(>99% vyield) of the desired product. 10 Method J Tritylation Preparation
of 3-(1Hindol-3-yl)-2-(N- 15 triphenyl nmethyl am no) propanoic acid
[N-trityltryptophan] Chlorotrinmethylsilane (70.0 m, 0.527 noles) was added
at a noderate rate to a stirring slurry of tryptophan

N
13.53
18.26

13.568
825 1342 .

Analysis %
Theori_yI/Found

7102 8.37
7169 8.25
7192 8.7
7191

.C

Formula .
C31H43N502
C31H43N502

2.18

H

14 NMR
.8.61-8.95 (m, 2H),
3.93 (s, SH), 4.36
(m, 1H), 6.76-6.96
(m, SH), 7.04:7.44

(m, 5H), 742 (d,
J=8 Hz, 1H), 7.66
(d, J=8 Hz, 1H),
3.61-3.96 (m, 2H),
3.85 (s, 3H), 4.36
(m, 1H), 6.80-6.97
(m, 3H), 6.97-7.36
(m, 6H), 7.44 (d,

9.18 (br s, 1H)
J=8 Hz, 1H), 9.60

CDCl; 1.13-2.18
(m, 12H), 2.18-
3.33 (m, 14H),
(br s, 1H)

(m, 12H)’ 2-18‘
3.18 (m, 14H),

NH
CDCl, 1.10-

MS

— 617
(M*)
517
M%)

N

|

H
Mp
°C

foam
foam
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2-OMe (R)
2-OMe (S)
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was concentrated on a rotary evaporator. to near dryness and the m xture was.

redi ssol ved 30 in nethylene chloride and et hyl

up

and
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acetate.

tary evaporator.

Py

anas dried over anhydrous sodi ungsul fate,
gyness on a ro

ther followed by the addition of hexanes to pronote

2By this process 173.6 g (0.389
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involving a 5% citric acid solution (2X) and brine (2X) was then perforned.
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- 37 -

two crops giving a total

{11 pheny! nedhtA% MoV

- 61 -

nol e) of analytically pure 3-(lHindol-3-yl)-2-(N
tri phenyl net hyl am no) propanoi ¢ acid was isolated as a light tan
of 79%yvyield. 5 Coupling Preparation of

- met hoxybenzyl ) - 2- (N-
)opananide 10

“solid

in

To a stirring solution of

3-(1Hindol -3-yl)-2- (N-triphenyl nethyl anm no) propanocic acid (179.8 g, 0.403

nol e),

hydrate (57.97 g,
anhydrous N, N 15 dinethyl formam de (500 m ) under a nitrogen atnosphere

at Oflerr]C, were added triethylamne (60.0 m,
'pgél)-S-ethoxycarbodiinide hydrochl ori de (82.25 g,
| oned@® warm to ggom tenperature under a nitrogen

(3-di net hyl an
nole). The m
at nosphere fq
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No.
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70.81

Hz, 1H), 8.28 (br s, 1H)

DMSO-d
1.26-

2- met hoxybenzyl am ne (56.0 M,
0. 429 nol e)

a9

8.10

70.57 8.05

Ca3HysN503

mers,

, 2H), 1,95
, 2.10-2,97

8, 2/6°3HH)

(m, 8H), 8.72 (s,

10H), 1.77-2.00 (m

g 3:2 mixture of amide rota
, 2.04 (

1.70 (m,

(s, 3/5°3HH)

559
§M+1*

2-0Me (R)

MeCO

61

(m,
» 2H),

, 4.26-4.68
» 6H), 7.13-7.86 (m

8, 3/5+3

, 3,10-3.65
3.74(
6.76-7.12 (m

2/53HH),

{m, 9H)
8H),

70.81

7.42-7.66 (m, 2H), 10.80 (br s, 1H)

g9

8.10
. 8389

71.01

C33Hy5N503

, 1.96 (s,

tamers, 1.15-
2/5+3HH),

2.20-3.00 (m,
, 8H), 6,75-
2H), 7.40-7.68

, 3H)

, 1.68-2.20 (m
2/59SHH),
8H), 8.74 (
4.20-4.60 (m

), 7.15-7.40 (m,

2.04 (s,
.65 (m,

» 3/5°3HH),

DMSO0-dg 8:2 mixt. of amide ro
- 7.15 (m, 6H

1.68 (m, 10H)
8/5+3HH),
9H), 3.00-3
3.78 (s

659
© (M+1+
)

MeCO  2-OMe (S)

52

(m, 2H), 10.78 (br s, 1H)

- 0RK

0.430 nole) and 1-
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20 20 hours. The m xture was concentrated on a rotary evaporator and then
~redissolved in nmethylene chloride and an aqueous work-up of 5%citric acid
solution (2X), saturated sodium bi carbonate solution (2X), and brine (2X)
was performed. The organic |ayer was dried over anhydrous 25 sodium

sul fate, f¥4+8842d(OUH concentrated to6édryness on a rotary evaporator. The
title product was then filtered as a pink solid in tw lots. Isolated 215.8
g (0.381 mole) of analytically pure nmaterial (95%yield). 30 Reduction
Preparation of 3-(1Hindol-3-yl)-1-[N(2-

met hoxybenzyl ) am no] - 2- (N-t ri phenyl net hyl am no) pr opane 35

Red-Al[err], (a 3.4 M solution of sodium bis(2- nethoxyethoxy)al un num
hydride in toluene] (535 m, 1.819 nol es), dissolved in anhydrous

telElrahydrofuran (400 M) was]|sl OV\Q Q®lded usi nggah- addition funnel to a
ref | uxi ng o 3 o 1
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solution of the acylation product,. 3-(I Hindol-3-yl)-N(2-

met hoxybenzyl ) - 2- (N-t ri phenyl net hyl ani no) propanami de (228.6 5 g, 0.404
nol s) produced supra, in anhydrous tetrahydrofuran (1.0 liter) under a
ni trogen at nosphere. The reaction m xture becane a purple solution. The
reacti on wasggdencbogd)after at | east 20%ours by the slow addition of
excess saturated Rochelle salt solution (potassiumsodium 10 tartrate
tetrahydrate). The organic |ayer was isol ated,. washed with brine (2X),
dried over anhydrous sodiumsulfate, filtered, and concentrated to an oi
on a rotary evaporator. No further purification was done and the product
was used directly in the next step. 15 Method K Acyl ati on 20 Preparation of
3-(1Hindol - 3-yl)-1-[ N-(:2- met hoxybenzyl ) -

acetyl am no] - 2- (N-tri phenyl met hyl anj no) propane To a stirring solutlon of
3- (1H i ndol -3-yl ) - 1- TS 0
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25 [ N-(2-nmet hoxybenzyl )am no] -2- (N triphenyl net hyl am no) propane (0.404
mol e) in anhydrous tetrahydrofuran (1.2 liters) under a nitrogen atnosphere
at O[err]C was added triethylamne (66.5 m, 0.477 nole) and acetic -
anhydride (45.0 m, 0.477 nole). After 4 hours, the 30 m xture was
concent r at®e8840 a(@@® hry evapor at or, -+ &édi ssol ved i n net hyl ene chl ori de and
ethyl acetate, washed with water (2X) and brine (2x), dried over anhydrous
sodiumsul fate, filtered, and concentrated to a solid on a rotary
evaporator. The resulting sol.id was dissolved in 35 chl oroform and: | oaded
onto silica gel 60 (230-400 nesh) and eluted with a 1:1 m xture of ethyl
acetate and hexanes. - 39 - The product was then crystallized from an
et hyl acetate/ hexanes m xture. The resulting product of 3-(1H

i ndol - 3-yl) -11- [ Ny (2- met hoxybenzyl ) aget yl am no] - 2- (N-
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tri phenyl met hyl am no) propane was crystallized and isolated 5 over three .
crops giving 208.97 grans (87%yield) of analytically pure material. Method
L 10 Detritylation Preparation of 2-am no-3-(1Hindol-3-yl)-1-[N(2-

met hoxybenzyl ) acet yl am no] propane 15 Formc acid (9.0 m, 238.540 nmol es)
was addedxt-@8a9st(osiing sol uti on of 3-9H-indol-3-yl)-1-[N-(2-

met hoxybenzyl ) acet yl am no] - 2- (N- tri phenyl net hyl am no) propane (14.11 g,
23.763 mmol es) in 20 anhydrous nethyl ene chloride under a nitrogen

at nosphere at O[err]C. After 4 hours, the reaction m xture was concentrated
to an oil on a rotary evaporator and redissolved in diethyl ether and 1.0 N
hydrochl oric acid. The aqueous | ayer was washed twice with diethyl ether

and basified with sodium?25 hydroxide to a pH greater than 12. The
product was .
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extracted out with nethylene chloride (4X). The organic extracts were
conbi ned, dried over anhydrous sodiumsulfate, filtered, and concentrated
on a rotary evaporator to a white foam The conpound

2-am no-3-(1Hindol-3-yl)-1- 30 [N-(2-nmethoxybenzyl)acetyl am no] propane
(7.52 g, 2K-3BAIMOUS) was i sol ated gi-ve@g-a 90% yield. No further
purification was necessary. -40- Method M Bronpacetylation 5
Preparation of 2-[(2-bronp)acetyl]am no-3-(lHindol-3-yl)- .

1-[ N- (2- met hoxybenzyl ) acet yl am no] propane To a stirriny sol ution of

2-am no-3-(1Hindol -3- yl)-1-[ N-(2-met hoxybenzyl ] acetyl am no] propane (7. 51
g, 10 21.369 mmol es) in anhydrous tetrahydrofuran (100 m) under a
nitrogen atnosphere at O[err] C was added -
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di i sopropyl ethylamine (4.1 nml, 23.537 nmol es) and bronmpacetyl brom de (2.05
m, 23.530 mmol es). After 2 hours, ethyl acetate was added and the reaction
mxture 15 washed with water twice, 1.0 N hydrochloric acid (2X),
saturated sodi um bi carbonate solution (2X), and brine. The organic |ayer
was dried ¥v8B84ank9Usbus sodiumsul fat&7 f-iltered, and concentrated to a
tan foamon a rotary evaporator. In-this manner the

2-[ (2-bronp)acetyl ]am no-3- 20 .

(1H i ndol -3-yl)-1- (N (2-met hoxybenzyl ) acet yl am nol pr opane was obtalned in
quantitative yield. No further purification was necessary. Method N 25

Nucl eophi li ¢ Di spl acenent Preparation of 1-

[ N- (2- met hoxybenzyl ) acetyl am no] - 3- (I H

i ndol - 3-yl)+42-[ N- (2-((4-cycl ohexyl ) pi perazin-1- 30 yl)acetyl)am no] propane

[ Conpound off Ex e 74] 1-Cycl o8&yl pi perazine (3.65 g, 22.492 mmol es)
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roomtenperature.

REPLACEMENT SHEET -

in met hyl ene chl oride under a ni.trogen
sbBrred overnight at

was =

)

25. 758 mol s
Y on mixture

tons

3.56 ¢
;

E

5 The salts were filtered and the solution concentrated to a brown foam on

brono)acetyl]am no-3-(I Hindol-3-yl)-1-[N(2-
nmet hoxybenzyl ) acet yl am no] propane (21.369 mmol es) and powdered potassium

was added to a stirring solution of 2-[(2- 35
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acetate). After conbining the materi-al from both chromatographic
purifications the title conpound (10.43 g, 15 18.663 mmoles) was isol.ated
(87% yield). An alternative nmeans of acylation of the primary am.ne as
shovvn in the final step of the synthesis protocol of Schenme IV is by neans
reacti Pkg gggor(@ggryd of the 20 formgda-H wth a potassium carboxyl ate of
the formu [err] 'in the presence of isobutylchloroformate and N
met hyl nor pholine. This reaction is usually performed in 30 the presence of
a non-reactive solvent such as nethyl ene chloride at cool

terrper atures,
usual ly between -30[err]C and - 42 - -
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10[err] C, nore preferably at tenperatures between -20[err]C and O[err]C.
In this reaction equinolar anmounts of the two reactants are generally

enpl oyed al t hough other ratios are operable. An exanple of this preferred
means of acylating 5 the primary amne is shown in the foll ow ng exanple.
Met hod F’§m agb@@)of (R - 1-[ N- (2-—nmtphexybenzyl ) acet yl anmi no] - 3- 10

(1Hi ndol - yé? [ N- (2- ((4-cycl ohexyl ) pi perazi n-1- yl)acetyl)amn no] propane
[ Compound of Exanpl e 75] The title conpound was prepared by first cooling
15 2-((4-cycl ohexyl)pi perazin-1-yl)acetic -acid potassiumsalt to a
tenperature between -8 C and -15[err]C in 5 volunes of anhydrous nethyl ene
chloride. To this m xture was then added isobutylchlorofornate at a rate
such that the tenperature did not -exceed -8 C. This reaction m xture was 20
then stirred for about 1 hour, the tenperature being naintai ned between -8
C and -15[err]C. - To this m xture was then added (R)-2-am no- 3-
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Next. added
at

about 1 hour

: exceed O[err]C
nor pholine at a rate such that the tenperature

This m xture was then stirred for

(1H i ndol -3-yl)-1-[ N-(2- met hoxybenzyl ) acet yl am no] propane di hydrochl ori de
C.

at such a rate that the tenperature did not 25

to this mxture was N-nethyl

di d not exceed O[err]

The organic | ayer was washed once with
The organi ¢ phase was then dried

vol unes of water.
over anhydrous potassium carbonate and filtered to renove the drying agent.

a tenperat x~88dot vews)- 15[ err]C and -8 T -The reaction was quenched by the

addi tion of 5 30
a saturated sodi um bi carbonat e’ sol uti on.
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vacuum by distillation. The final volune of isopropyl alcohol was then
concentrated to three volunes by vacuum The reaction 5 m xture was cool ed
to 20[err]Cto 25 C and the product was allowed to crystallize for at |east
one hour. The desired product was then recovered by filtration and washed
with suffi A-849 s@iipyl al cohol to giv2 a colorless filtrate. The crystal

cake was then dried under vacuum at 50[err]C 10 The foll ow ng
table illustrates many of the conpounds produced using essentially the
steps described in Schenes | through IV. A person of ordinary skill in the

art would readily understand that a certain order of steps nust be enpl oyed
I n many instances to avoid reactions other 15 than the one sought. For

exanple, as gn t g«gbove met hods, it is frequently necessary to enploy a
protecting gfoup, @ or der t@%lock a r&8tion at a particul ar noiety. The
abbrevi ati onfeBS4dd n the f8H owing taf® are comonly used in the field
and woul d be aé Lly 20 ungq;stood by A practitioner in the field. For
o« 3]
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In the foll ow ng
defi nes

gr oup,
t he mass of the conpound as determ ned by nmass spectroscopy. The foll ow ng

"i-Pr" refers to an | sopropyl.
refers to an ethyl
25 '
mas) describe the substitution
solid or notes the formof the
entitled "M",

n Et n

and the like.
the first colum gives the exanple nunber of the conpound. The next

group,

4 _
The columm entitled "np C' gives the

is a 30
The next col umm,

it

gr.oup,
, or three cok

refers to a phenyl
gr oup,

Kifg) two

%4?2 particul ar exanpl e.

p:4

"Me" describes a nethyl
patterns “of

mel ting point of the conpound if
substance at anbi ent tenperature.

abbr evi ati on " Ph"
describes a tert-butyl
t abl e,

colums (

gr oup,
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-111- The biol ogical activity -of the conpounds of the present invention was
eval uated enploying an initial screéning assay which rapidly and accurately
nmeasured the binding of the tested conpound to known NK-1 and NK-2 5
receptor sites. Assays useful for evaluating tachykinin receptor

ant agoni st xX-88donglouggnown in the art- gge- e.a., J. Jukic, et al., Life
Sci ences, 49:1463-1469 (1991); N. Kucharczyk, et al., Journal of Medicinal
Chem stry, 36:1654-1661 (1993): N Rouissi, et al., ‘Biochenmical and 10

Bi ophvsi cal Research Communications, 176:894-901 (1991). NK-1 Receptor

Bi ndi ng Assay Radi or ecept or blndlng assays were performed using a
derivative of a previously published protocol. D.G 15 Payan, et al.,
Journal of | nmmunol ogy, 133:3260-3265 (1984). In this assay an aliquot of
IMD cells (1 x 106 cells/tube in RPM 1604 nmedi um suppl enented with 10%

fetal calf serum
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~ IHNMR
H CDCI3 1.30-1.72 (m, 10H),

2H), 2.87-8.00 (m, 2H), 8.16 (dd,
J=4.7, 18.8 Hz, 1H), 4.00 (dd,
J=10.1, 18.8 Hz, 1H), 4.48-4.57

(m, 1H), 4.66 (ABq, J=17.0 Hz,
Av=41.7 Hz, 2H), .98 (m, 1H),
7.08-7.18 (m, 3H), 7.21-7.41 (m,

6H), 2.70-2.77 (m, 1H), 2.85 (s,
6H), 8.27 (s, 1H).

1.96-2.24 (m, 6H), 2.41-2,56 (m,

]
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was incubated with 20 pMJerr]-1abel ed substance P in the presence of .

i nereasi ng conpetitor concentrations for 45 20 m nutes at 4[err]C. The
I'M® cell line is a well-characterized and readily avail abl e human cel

line. See. e.a., Annals of the New York Acadeny of Science, 190: 221-234
(1972); Nxt-88a9( (oodon), 251:443-444-(d®74); Proceedings of the 25

Nat i onal Acadeny of Sciences (USA), 71:84-88 (1974). These cells were
routinely cultured in RPM 1640 supplenmented with 50 [err] gentamnicin

sul fate and 10% fetal calf serum The reaction was term nated by filtration
through a glass fiber filter harvesting system using 30 filters
previously soaked for 20 mnutes in 0.1% pol yethyl eni m ne. Specific binding

of | abel ed substance P was determined in the presence of 20 nM unlabeled
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a CHO derived cell

expressi ng about 5

Bi ndi ng Assay The CHO hNK- 2R cel | s,

NK- 2 Recept or
line transformed with the human NK-2 receptor,
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For preparation of nmenbranes,

in mninal
in g cli

et al
addition of 10 m of enzyme-free cel

phosphate buffered saline (PBS) wi thout cal ciumand magnesium followed by
t he di ssociated cells were pooled and centrifuged at 1,000 RPM for

wer e di ssoci ated by washing each roller bottle with 10 mM of Dul becco's

bovi ne ser gwmgghhe (@gRg sequence of the

400, 000 such receptors per cell,

Ger ard,
(1990).

( PBS- based,
m nut es

of
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20 the cell pellets in 300 M 50 MM Tris buffer, pH 7.4 with a

Teknmar[err] honogeni zer for 10-15 seconds, followed by centrifugation at

12,000 RPM (20,000 x g) for 30 m nutes using a Beckman JA-14[err] rotor.

The pellets were washed once using the above procedure. and the final

pel lets wergysdd (ous)r esuspended in 1091120 m 50 mM Tris buffer, pH 7.4,
and 4 ml aquuots stored frozen at -70 [err]C. The protein concentration of

th| S preparation was 2 ng/m . For the receptor binding assay,.one 4-m

aliquot of the CHO hNK-2R nenbrane preparation was suspended in 40 30

m of assay buffer containing 50 "M Tris, pH 7.4, 3 nmM nanganese chl ori de,

0. 02% bovi ne serum al bunin (BSA) and 4 [err] chym)statr n. A 200 [err]

vol une of the honobgenate (40 [err] protein) was used per sanple. The

radi oactive ligand was [errr]iodohistidyl-neurokinin A (New Engl and

Nucl ear, 39 NEX-252), 2200 Q/mml . The ligand was prepared in assay

buffer at 7 g?er 100 [err] the final concentration in

!-CH

o
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8H),

13.8 Hz, 1H),

=40.3 Hz,

8.14(dd,
1H), 6.82-6.89 (m, 8

2.46 (m, TH),
9.7 Hz, 1H), 2.86
J=17.0 Hz, 1H),

3.77 (s,
7.23 (d, H=8.1

-3.24 (m, 3H),
Hz, 2H), 7.42 (m, 2H), 7.95 (s, 1H)

3H), 3.98 (dd, J=9.8, 13.6
1.92 (m, 11H),

8 (m, 3H), 1.61-1.81

2.01-2.26 (m, 6H), 2.43-
2.70-2.84 (m, 4H),

IH NMR
4.45-4.61 (m, 3H), 6.84
6.88-6.94 (m, 1H),7.03-

7.10 (m, 2H), 7.15-7.39 (m, 3 H),

8.07 (s, 1H).
J=6.3 Hz, 1H),

314
138.8 Hz, 1H),

1 CDCl
4.49 (ABq, J=17.0 Hz, Av

2.87 (s, 2H), 8.07
1.99-2.17 (m, 6H),
2.76 (dd, J=14,
2H), 4.54 (m,

3.78 (s,
H), 7.02 (m, 2H),

(m, 7TH),

2,68 (m, 5H),
Hz, 1H),

(m, 8H),

14 CDCl3 1.25-
(s, 2H), 2.91(d,
2.99 (d,

J=4.7,

8.96 (dd, J=10.1,
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195
room

harvest er through

5

i ncubati on was 190 or
cel |

10 or 5 [err] sanple in DVMSO 100

sanpl es were incubated 1 hr at

response curve.
Br andel

of additions for
The

honbgenat e,

The order

Ten concentrations of eledoisin fromO0.1 to 1000 [err]
200 [err]

a standard concentration-
sanpl es and standards were added to the incubation in 10 [err]

di met hyl sul ¥oggde (&EP for screening (i ngle dose) or in 5 [err] DWVSO for

radi oactive |igand.

tenperature and then filtered on a 48 well

assay buffer,

[err]

det erm nati ons.

113 - the assay was 20 pM _Non-specific binding was deternined using 1
el edoi si n.

were used for
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- such neuroki nin
1700

Jinhibition of such binding
NK- 2 Exanpl e

t he appropriate neurokinin,

20
supra. The next col uns defi ne
53

or the percent
NK- 1

114 - Table I
nM 1

Colum 1 provides the exanple nunber of the test
nM

depicts the results of severa
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infra

bi ndi ng assays.
the the concentration of the test conpound (in nanonolar quantities) which

at the concentration noted. Certain values represent the average of nore

inhibits fgiggaperoeny of the binding. afz 25

ant agoni st conpound as detailed in Table 1,
as defined in the colum headi ng,

t han one experi nent.
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and

di sorders

‘nervous system such as anxiety,

neur odegener ati ve di sorders such
neur opat hy,

acute and chroni c obstructive airway

regardl ess of the actual
AUl t regpiratory digiress syndrong, bronchopneunoni a,

and Down' s syndrone;

These physi ol ogi cal
di sorders such as peri pheral

denenti a,

in the | ocal e.
di sorders of the central
127 -

and schi-zophreni a;
neur al gi as;

neur opat hol ogi cal
such as di abetic and chenot herapy-i nduced 5

psychosi s,
a
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i ncl ude 20
denyelinating di seases such as multiple sclerosis and amyotrophic |ateral

as denent iya.ggigc! (aisyg senil e denmentd a19f -t he Al zheiner's type, Al zhei ner's

i nappropriate stimulation of tachykinin receptors,

anmount of tachykinin present
scl erosi s and ot her
post - herpetic and ot her

di seases suﬁh

depr essi on,
di sease,
neur opat hy,
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bronchospasm chronic bronchitis, drivercough, and asthma; inflanmtory

di seases such as inflanmmatory  bowel disease, 10 psoriasis, fibrositis,
osteoarthritis, and rheumatoid arthritis; disorders of the nuscul o-skel etal
system such as osteoporosis; allergies such as eczema and rhinitis;

hyper sensi X-8849 dowsiders such as pei 8dh kvy; ophthal m ¢ di seases such as
conjunctivitis, vernal conjunctivitis, and 15 the |ike; cutaneous

di seases such as contact dermatitis, atopic dermatitis, urticaria, and
other eczematoid der fhe thiplagidiadi aatidiser ¢ £heusompsuatisons| they

Sstress- relé%%%rﬁorm%at%%om%r %va'lﬁEEG& éMB’Qgir‘i‘ﬁ&' andrzﬁie,eaby such as

shoul der/ h syndrone; dysth ﬁ rse |nnunolog|ca
reacti ons §ﬁ€ﬁ%§§nﬂéF§@PVbWh&thFéﬁ%ﬂ XnPEQ FF§§E§§e&¥dm8F§BFﬁ§rE ®el at ed
to i mune ikAIGRHVE thle tWe@SS:bﬁ@o&hdhtaSkﬁwﬁheNKGﬂ HAASNR+ Yt hemat osi s;

trointestinal di d di ' | ! I
oF Vifcor o Sanhpee? F3ves.” Rosp GRSEyT; EOE Sebinntany, LEGBEMRIT Tl abi e

bowel syndmacepumrsmmistlsl adécwelldnknown stchhesaptaddee. e.q..
J. Jukic, et _al., Life Sciences, 49:1463-1469 (1991); N.
Kucharczyk, et al,, M@Mmﬂhw,
36:1654-1661 (1993); N. Rouissi, et al., Biochemical and

10 Biophvsgical Research Communicatjons, 176:894-901 (1991).

NK-1 Receptor Binding Assav
Radioreceptor binding assays were pérformed
: ~ using a derivative of a previously published protocol. D.G.
15 Payan, et al., Journal of Immunology, 133:3260- 3265 (1984).
.In this assay an aliquot of IM9 cells (1 x 106 cells/tube
in RPMI 1604 medium supplemented with 10% fetal calf serum)
was incubated with 20 pM 1251-1abeled substance P in the
presence of increasing competitor concentrations for 45
20 minutes at 4°C.

The IM9 cell line is a well-characterized and
readily available human cell line. See., e.d., Annals of
MMW 190: 221-234 (1972);

| Nature (London), 251:443-444 (1974), Proceedinas of the
25 National Academv of Sciences (USA), 71:84-88 (1974). These
cells were routinely cultured in RPMI 1640 supplemented
with 50 pg/ml gentamicin sulfate and 10% fetal calf serum.

The reaction was terminated by filtration -
through a glass fiber filter harvesting system using

30 fi;ters previously soaked for 20 minutes in 0.1%
polyethylenimine. Specific binding of labeled substance P
was determined in the presence of 20 nM unlabeled ligand.
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detrusor hyper-reflexia and incontinence; artherosclerosis; fibrosing and
col | agen di seases such as scl eroderma and eosi nophilic fascioliasis;
irritative synptons of benign 30 prostatic hypertrophy; disorders of

bl ood fl ow caused by vasodil ati on and vasospasti c di seases such as angi na,
m gr ai ne, x*@8Reynawd)s di'sease; and-paiR er nociception, for exanple, that
attributable to or associated with any of the foregoing conditions,

especially the transm ssion of 35 pain in mgraine. For exanple the.
conpounds QK-RoRedeptionms Asgalje used in the treatnent of disorders
of the - 128 - entral nervous system such as anxiety, psych05|s and

schi zophreni a; neurodegenerative disorders such as Al zhei ner's di sease and

Down' s syndrone; resFhet@GHG ikeds eeldisoh aasSHviedtivesas@land iast hma;
| nfl anmat Orp s Fornflic $ATES tHe” Rufitin' RKL2MFREREYROVRkpPLES2AE  about

osteoarthritis
S 400,000 such receptors per cell, were grown in 75 cm?
flasks or roller bottles in minimal essential medium (alpha
modification) with 10% fetal bovine serum. The gene
sequence of the human NK-2 receptor is given in N.P.
_ Gerard, et al., Journal of Biological Chemistrv, 265:20455-
10 20462 (19%0).

For preparation of membranes, 30 confluent
roller bottle cultures were dissociated by washing each
roller bottle with 10 ml of Dulbecco's phosphate buffered
saline (PBS) without calcium and. magnesium, followed by

15 addition of 10 ml of enzyme-free cell dissociation solution
(PBS~based, from Specialty Media, Inc.). After an
additional 15 minutes, the dissociated cells were pooled
and centrifuged at 1,000 RPM'for'lO minutes in a clinical
centrifuge. Membranes were prepared by homogenization of

20 the cell pellets in 300 ml 50 mM Tris buffer, pH 7.4 with a
Tekmar® homogenizer for 10-15 seconds, followed by
centrifugation at 12,000 RPM (20,000 x g) for 30 minutes
using a Beckman JA-14® rotor. The pellets were washgd
once using the above procedure and the final pellets were

25 resuspended in 100-120 ml S0 mM Tris buffer, pH 7.4, and 4
ml allquots 'stored frozen at -70 °C. The protein
concentration of this preparation was 2 mg/ml.

For the receptor binding assay, one 4¥m1'aliquot
of the CHO-hNK-2R membrane preparation was suspended in 40
30 ml of assay buffer containing 50 mM Tris, pH 7.4, 3 mM

manganese chloride, 0.02% bovine serum albumin (BSA) and 4
Bg/ml chymostatin. & 200 Bl volume of the homogenate (40

ug protein) was used per sample. The radioactive ligand
was [1251110doh1st1dyl neurokinin A (New England Nuclear,
35 NEX-252), 2200 C1/mmol The ligand was prepared in assay
‘buffer at 20 nCi per 100 it1; the final concentration in
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and rheumatoid arthritis; adverse_ inmunol ogi cal disorders such as rejection
of transplanted tissues; gastrointestinal disorders and di seases such as

di sorders associated with the neuronal control of viscera such as

ul cerative colitis, 10 Crohn's disease and irritable bowel syndroneg;

i ncont i nengegggosengess of bl ood flow gpyused by vasodil ation; and pain or
noci ception, for exanple, that attributable to or associated with any of
the foregoing conditions or the transm ssion of pain in mgraine. 15

The resul t shef ageserwase3pepiiEnicndepeasfiatisindiig ey ddtdrieimanpounds
of Formul auﬁﬁgels@ke&iéasiﬁbykwh%5&8&9&9& %ﬁé%ﬂ'éﬁéﬁo&gﬁ?%ﬁ%ﬂpounds

preferentially bind one tac I nin receptor subtype conpared to ot her such
recept or s. 0Slichocd@POunMswere @9ed forspestamdardredmcentiation-exanpl e,

NK- 1 a”taQQQﬁébﬁséréuPQQt especially preferred in the treatnment of pain,
especi al | y chfoni ¢ pain, “such as neuropathic pain, post-operative pain, and
m gr & nes, pain assod®ldt sammles andnhstendards were added to the

incubation in 10 pl dimethylsulfoxide (DMSO) for screening
(single dose) or in 5 ul DMSO for ICgp determinations. The
order of additions for incubation was 190 or 195 ul assay
buffer, 200 pl homogenate, 10 or 5 pul sample in DMSO, 100
10 1l radioactive ligand. The samples were incubated 1 hr at
room temperature and then filtered on a 48 well Brandel -

- cell harvester through GF/B filters which had been
presoaked for two hours in 50 mM Tris buffer, pH 7.7,
containing 0.5% BSA. The filter was washed 3 times with

15 approximately 3 ml of cold 50 mM Tris buffer, pH 7.7. The
filter circles were then punched into 12 x 75 mm
polystyrene tubes and counted in a gamma counter.

Table II, infra, depicts the results of several

20 such neurokinin binding assays. Column 1 provides the
example number of the test antagonist compound as detailed
in Table 1, supra. The next colums define the the '
concentration of the test compound (in nanomolar
quantities) which inhibits fifty percent of the binding of

25 the appropriate neurdkinin, as defined in the column
heading, or the percent .inhibition of such binding at the
concentration noted. Certain values represent the average
of more than one experiment.
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25 cancer -associ ated pain, chronic |ower back pain, cluster headaches,
her pes néural gi a, phantomlinb pain, central pain, dental pain, neuropathic
pai n, opiod-resistant pain, visceral pain, surgical pain, bone injury pain,
pain during | abor and delivery, pain resulting from burns, post partum 30

_ pain, angi gagpaion.(o@d genitourinary._tfggt=related pain including cystitis.
In-addition to pain, NK-1 antagonists are especially preferred in the
treatment and prevention of urinary incontinence; irritative synptons of
beni gn 35 prostatic hypertrophy;rakie |1Xy di sorders of the
gastrointestinal tract, such as irritable bowel syndrone REPLACENMENT
SHEET - 129 - acute ané—ef+ef . e—t—-rery—ei-seases, such as

br onchospasm bronchopnequpla ast‘--,

IC50 _ ICsQ
No. nM nM
1 53 1700
2 36
3 29
4 40 1500
5 62
6 62% @
: 1 M
7 230
8 130
9 84 640
w0 19 - 820
-11 65 2400
12 1.6 1600
13 1.3
14 3.1 1000
15 2.1
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respiratory distress syndrone; artherosclerosis; inflammatory conditions,
such as inflanmmtory bowel 5 ~di sease, ulcerative colitis, Crohn's

di sease, rheumatoid arthritis, osteoarthritis, neurogenic inflanmation,
allergies, rhinitis, cough, dermatitis, urticaria, psoriasis,
conjunctigiéé&b {5ﬁ§;ation-inducedJﬁixgzx ti ssue transplant rejection;
pl asma extravasation resulting 10 from cyt oki ne chenot herapy and the
i ke; spinal cord traumm; stroke; cerebral stroke (ischema); Al zheiner's
di sease; Parkinson's disease; nultiple sclerosis; anyotrophic |ateral

scl erosis; schizophrenta, anxiety, anggdepressi §gR-215 NK- 2
ant agoni sts are especraltyaﬁﬁgéerrea-tﬁ Eﬁe tregcggnt of urinary
incontinence, bronchospasmyoasthma, adgit respiramory di stress syndrone,
motility disorders of the gastrointestinal tract, such as irritable bowel
syndrone, and pain. 20 16 4.2 additi@aon0 the in vitro binding
assays descri bed supra, many of the conpounds of this invention

Y 0.85 1600
18 1.1

19 434

20 6.0 870
21 4.6 1200
. 22 2.1 3300
23 13 810
24 .1°2 - 640
25 . 4.4 480
26 0.75 - 650
27T 1.6 710
28 1.7 1000
29 1.5 1500
30 10 660
31 9.2 6200 ‘
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have al so been tested in in vivo nodel systens for conditions associated
with an excess of tachykinins. O these conpounds tested in vivo nany have
shown efficacy 25 agai nst sai d conditions. The. conpounds of Fornula I
are usually adm nistered in the formof pharmaceutical conpositions. These
conpounds gagghe aguspi stered by a variggy-of routes including oral, '
rectal, transdermal, subcutaneous, 30 i nt ravenous, |ntranuscular and
intranasal . These conpounds are effective as both injectable and or al
conpositions. Such conpositions are prepared in a manner well known in the
pharmaceutical art and conprise at | eaNk-@ne act wgke2conpound. 35

The present invention al sgxamglledes phacgpceut | caicsgonposi ti ons which

contain, as the active RNBLACEVENT ShHEET nM
32 0.98 1100
. 33 1.9 670
34 6.2 590
35 10.89 600
36 | 10 120
37 4.2 " 600
38 30% @ 8000
5 uM
39 139
40 21.3 910
41 Ny 7.7 930
42 16% @ 1200
1 puM
43 179 39
44 25  54% at 10
. ' nM
45 65 - 5300
46 2.2 2400
47 0.25 1800
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- 130 - ingredient; the conpounds of Formula | associated with

phar maceutically acceptable carriers. In making the conpositions of the
present invention the active ingredient is usually mixed with an excipient,
di luted by an excipient 5 or enclosed within such a carrier which can
be in the fogguof (dugppsul e, sachet,. ppper-or ot her container. Wen the
exci pient serves as a diluent, it can be a solid, seni-.solid, or liquid
material, which acts as a vehicle, carrier or nmediumfor the active

i ngredient. Thus, the 10 conposi tions- can be in the formof tablets,
pills, powders, |ozenges, sachets, cacRgtg, ellXNKs2 suspensi ons,
enul si ons, sol utions, syrgpampaerosol.si¢gg a solixgsgr In a liquid nedium,
ointments containing for exmeple up to 4% by wei gt of the active
conpound, soft and hard gelatin 15 capsul es, suppositories, sterile
injectable solutions, and st48ile packeged powders. In preparing a
formulation, it may be necessary to mll the active conpound to provide the
appropriate . -

49 . 135
50 0.25 3400
51 ©0.37
52 " 250
53 58% @ 5200
5 M
54 30.1 2100
55 on
56
57 . 150
s 14 380
59 7.3 3700

60 24 3900
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particle size prior to conbining with the other 20 ingredients. [If the
active conpound is substantially insoluble, it ordinarily is mlled to a
particle size of less than 200 nesh. If the active conpound is
substantially water soluble, the particle size is normally adjusted by
mlling toxps®d deowspubstantially uniixg m 25 distribution in the
formul ation, e.g. about 40 nesh. Sone exanples of suitable excipients

i ncl ude | act ose, dextrose, sucrose, sorbitol, mannitol, starches, gum
acacia, calcium phosphate. alqginates. tragacanth. gelatin, calcium
silicate, mcrocrystalline cellulose,_ BR-1  pol W@yl pyrrol i done,

cel lul ose, water, syrup, Brampkéhyl ceICgbose. THEsHor nul ati ons can
additionally include: lubri¥ating agentaMsuch as nMl ¢, nmagnesi um stear at e,
and mneral oil; wetting agepts: emulsifying and suspendi ng agents;
preserving agents such as negthyl - and 352 pro@4tydr oxybenzoat es
sweet eni ng agents; and flavoring agents. The conpositions of the invention

can be s " 5900
63 74 490
64 30 240
65 7.2 600
66- 4.6 7200
67 3.8 750
68 0.41 2400
69 5.4 830
70 13 1000
71 7.5 - 8900
73 0.99
74 0.36 1000
75 . 0.18 850

76 69 1400
77 0.88 o 630

/
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- 131 - fornmulated so as to provide quick, sustained or del ayed rel ease of
the active ingredient after adm nistration to the patient by enpl oying
procedures known in the art. The conpositions are preferably fornulated in
ab unit dosage form each dosage containing fromabout 5 to about 100
ng, nore uysiggddy @usit 10 to about 301my, -of the active ingredient. The
term"unit -dosage form' refers to physically discrete units suitable as
unitary dosages dosages for human subjects and other mammal s, each unit 10
containing a predetermined quantity of active paterial calculated to
produce the desired therapeutic effectNK+h gssocNKtZon with a suitable
phar maceut i cal -exci pi ent .Edémpbeti ve ci®pound i sI€sdecti ve over a wi de
dosage range. For exanpl es,Nolosages pernMay nornahMy fall 15 within the

range of about 0.5 to about 30 ngp/kg nf hndv MEL% In the treatnment of
adult humans, the range of 78 100

79 38 6100
80 .18 3400
81 13 - 1100
g2 13 1200
8 8.4 5200
54 1.1 510
8 0.36

87 0.77

CUI 120 5600
83 170 1200
90 " es

91 3000

92 97.2
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about 1 to about 15 ny/kg/day, in single or divided dose, .is especially
preferred. However, it will be understood that the anount of the conpound
actually adm nistered will 20 be determ ned by a physician, in the

i ght of the relevant circunstances, including the condition to be treated,
t he chosenx+®84® OdUsdm ni stration, 4he2@ctual conmpound adm ni stered, the
age, weight, and response of the individual patient, and the severity of
the patient's 25 synptons, and therefore the above dosage ranges are

not intended to limt fhe scope of fhe invention in any way. In sone
i nstances dosage | evels below the | oweNKFLnit of NKR@ af oresai d range may be

nore t han adequate, whil eExampléer casE€sgtill | acger doses may be enpl oyed
wi t hout 30 causi ng any Rarnful sidenMffect, pmivided that such |arger -
doses are first divided_into several snmaller doses for adm nistration
t hr oughout the day. For preﬁﬁilng sol ild%croposi i ons such as tablets the
principal active ingredient is nlxed mﬂtHMa 35 phar-maceut i cal exci pi ent
to forma solid prefornulation
94 85 760
95 9.6 1000
96 34.4
97 - 1300
98 21 600 -
* 99 15% @ 54% @
: 1 uM 10 puM
100 T 77% e 40% @
1M 10 uM
101 97 6000
102 210 59% @
- 10 pmM
103 82 3700 - *
104 0.62 1600
105 630 15200
106 68 333 @
10 pM
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conposition containing a honogeneous m xture of a conpound - 132 - of
the present invention. When referring to these prefornul ati on conpositions
as honogeneous, it is meant that the active ingredient is dipsersed evenly
t hroughout the conposition so that the conposition may be readily 5

subdi vi dedk+9849 etpug) y effective umi tl2osage fornms such as tablets, pills
and capsules. This solid prefornulation is then subdivided into unit. dosage
fornms of- the type described above containing fromO0.1 to about 500 ng of
the active ingredient Qf the present invention 10 The
tablets or pills of the present inyvent®¥&nlnay beNEpdted or ot herw se
conpounded to provide a dEsameléorm af¥I@50i ng t h&Cadvant age of prol onged

action. For exanple, the talet or pillnMan conpri¥e an inner dosage and an
out er dosage conponent._the latter being in the form

107 - 74% @ 420
1 pM

108 76% @ 3500 °
1 puM

109 190 2000

110 148 120

111 1200 490

112 270

113 - 7.8 1200

114 29.2 940

115 . 15.4

116 58 930

117 33

118 310

119 9.5 2700
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15 - of an envelope over the former. The two conponents can be separated
by enteric |ayer which serves to resist disintegration in the stomach and
permt the inner conponent to pass intact into the duodenumor to be

del ayed in release. A variety of materials can be used for such 20

enteric | apprg84y @A) ngs, such mat erilals -i ncl udi ng a nunber of polyneric
acids and m xtures of polyneric acids with such materials as shellac, cetyl
.al cohol, and cellul ose acetate. The liquid forps in which the novel

conposi tions 25 of the present inventjion may be jincgrporated for

admi nistration orally or by injection_iNktlide agut® sql utions, suitably
fl avored syrups, aqueous dExamplesuspensi@gep, and ICspored enul sions with
edible oils such as cottonsa®il. oil, sesam® oil, camMnut oil, or peanut oi
30 as wel.l as eI|X|___g_Q_§_nlLaL_pnaLnagguLLgaL_Meh|cIes Cbnp05|t|ons
for inhalation or insufflatib20include 250Q@tions and suspensions in
pharmaceutical | y acceptabl e, aqueous or organic solvents, or mxtures

121 850
122 550
123 27 2500
124 0.93 1400
125 0.66 2100
126 2.8 3400
127 7.3 3000
128 1.1
129 8.5
130 19
131 &7
131a 0.7
132 4.2
133 11.6
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t hereof, and powders. The liquid or solid conpositions my 35 contain
sui tabl e pharmaceutically acceptabl e exci pients as descri bed supra.
Preferably the conpositions are - 133 - adm nistered by the oral or
nasal respiratory route for local or systemc effect. Conpositions in

pref er abl yxp$@49at@us) cal | y accept abt el2dlvents nmay be nebulized by use of
i nert gases. Nebulized solutions may be breathed 5 directly fromthe

nebul i zi ng device or the nebulizing device may be attached to a face mask,
tent, or internmttent positive pressure breathing pachine. Sol ution,

suspension, or powder conpsoitions nayNKeladni ni ¥eRed, preferably oraIIy
or nasally, from devi ces Efamplewhi ch #€5pover t h&CBQrnul ation in an
appropriate manner. The folNewi ng exanphMs illustndte the pharnaceuti cal
conpositions of the present invention
: 134 l4z e
1 pM
135 75% @ 430
1 pM
136 47% @ 710
1 M
137 220 2700
138 770 2500
139 396 580
140 3.1 3000
141 11 " 260
142 8.6 830
143 7.9
144 52 1200
145 - 76 1900
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- 134 - Formul ation Exanple 1 Hard gelatin capsul es containing the
follow ng ingredients are prepared:- 5 Quantity I ngredient

(ma/ capsul e) Conpound of Exanple 51 30.0 10
Starch 305. 0 Magnesi um
stearate' x-8849 (0us) - - 124 - 5.0 The above ingredients are
m xed and filled into 15 hard gelatin capsules in 340 ng quantities.

Formul ati on Exanple 2 A tablet forrula is prepared using the 20
ingredients below Quantity

NR-1 NK-2
Example IC50 ICs50
No. ‘nM nM
146 220 3900
147 196 430
148 24 8500
149 1.2
150 45% @
1 uM
151 1400 1700
152 1200 2000 -
153 650 540
154 765 @ 210
1 M |
155  63% @ 12200
.5 uM
156 8% @ 9500
157  88% e 2900
5 M
158 450 3800
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| ngr edi ent | (nmg/ tabl et) Conpound of Exanpl e

66 25.0 25 Cel lul ose, mcrocrystalline

200.0 Col l oidal silicon dioxide - 10.0 30

Stearic acid ' ' 5.0 The conponents
are bl endgdgaad qoognessed to form tabpsts, each wei ghing 240 ny. - 135

- Fornul ation Exanple 3 A dry powder inhaler fornmulation is prepared
containing the foll owi ng conponents: 5 Ingredlent

Wi aht % Conmpound of Exanple 17 5 Lact ose
95 NK-1 NK-2 :
. Example ICs0 IC50
No. nM nM
159 _ 54%. @ 11 e
S UM 10 uM
160 ° 0% @ 5uM 19000
161 24% @ 0% e
S UM 10 uM
16la 77% @ 17600
5 pM .
162 375 0% @
: . 10 umM
163 . 44% @
10 uM
164 0% @ 5 uM 6200
165 3% @ 5 uM 10450
166 0% @ S uM ~ 10000
167 0% @ 5 UM 21000
168 133 @  >100000
S uM
169 8% @ 5 uM 13900
170 : 67 2% @
' 10 uM
171 0% @ 5 uM 6% @
10 uM
5
172 46% €
S M
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10 The active mxture is mxed with the |actose and the m xture is added to
a dry powder inhaling appliance. Formnul ati on Exanple 4 15 Tablets, each
cont ai ning 30 ng of actlve i ngredient, are prepared as follows: Quantity 20

| nar edi ent (mg/ tabl et) Conpound of Exanple
14 X-8849 (ous) 30. O-nf26&t ar ch
45.0 ng 25 M crocrystalline cellul ose ' . 35.0 ny
Pol yvi nyl pyrrolidone (as 10%solution in water) :
4.0 ng 30 Sodi um carhoxynethyl starch 4.5 ny
Magnesi um st ear at e NK-1 NK-2 0.5 ng Talc
1.0 ma 35 Tot al Example IC50 ICs50 120 ny
No. nM nM
173 74 2000
174 0% @ 5 uM 6400
175 28% @ 9% @
5 uM 10 uM
176 9% € 5 uM 0% e
' 10 pM
177 - 0% e 12% e

10 pM 10 pM

Since the compounds of Formula I are effective

5 tachykinin receptor antagonists, these compounds are of
value in the treatment of a wide variety of clinical
conditions which are characterized by the présence of an
excess of tachykinin. Thus, the invention provides methods
for the treatment or prevention of a physiological disorder

10 associated with an excess of tachykinins, which method
comprises administering to a mammal in need of said
treatment an effective amount of a-compouhd of Formula I or
a pharmaceutically acceptable salt thereof. The term
"physiological disorder associated with an excess of

15 tachykinins® encompasses those disorders associated with an
inappropriate stimulation of tachykinin receptors,
regardless of the actual amount of tachykinin present in
the locale. '

Thgse physiological disorders may include

20 disorders of the central nervous system such as anxiety,
depression, bsychosis, and schizophrenia; neurodegenerative
disorders such as dementia, including senile dementia of
the Alzheimer's type, Alzheimer's diséase, AIDS-associated

e
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- 136 - The active ingredient, starch and cellul ose are passed through a
No. 20 nesh U.S. sieve and m xed thoroughly. The sol ution of.

pol yvi nyl pyrrol i done is m xed 5 with the resultant powders, which are
t hen passed through a 16 mesh U.S. sieve. The granul es so produced are

dried at 5Q- rr nd passed throug 16 mesh U.S. sieve. The sodium
carboxynet%yggg? (éﬁ??nagnesiun1steara?%? and talc, previously passed
through a No. 30 nesh U S. sieve, are 10 t hen added to the granul es

whi ch, aft %m@ﬁlouﬁg aﬁlE_ieDB E’eégﬁgaﬂe &g&%ﬁi%gget#lgedigeé( & &i@p! ets

each melghln ormnulatio eac contal ning 40
my of ned,@§n@ﬁﬁt&péen§§ée§§s#§|pgqﬁamyotrophlc lateral sclerosis and

other neuropathological d;sorders such as peripheral
neuropathy, such as diabetic and chemotherapy-induced

5 ' neuropathy, and post-herpetic and other neuralgias; acﬁte
and chronic obstfuctive airway diseases such as adult
respiratory distress syndrome, bronchopneumonia,
bronchdspasm, chronic bronchitis, drivercough, and asthma;
inflammatory diseases such as inflammatory bowel disease,

10 psoriasis, fibrositis, osteoarthritis, and rheumatoid
arthritis; disorders of the musculo-skeletal system, such
as osteoporosis; aliergies such as eczema and rhinitis;
hypersensitivity disorders such as péison ivy; ophthalmic
diseases such as'conjunctivitis.'vernal conjunctivitis, and

15 the like; cutaneous diseases such as contact dermatitis,
atopic dermatitis, urticaria, and other eczematoid
dermatites; addiction disorders such as alcoholism; stress-
related somatic disorders; reflex sympathetic dystrophy
such as shoulder/hand syndrome; dysthymic disorders;

20 adverse immunological reactions such as rejection of
“transplanted tissues and disorders related to immune
enhancement or suppression such as systemic lupus
erythematosis; gastrointestinal disorders or diseases
associated with the neuronal control of viscera such as

25 ulcerative colitis, Crohn's disease and irritable bowel
syndrome; disorders of bladder function such as bladder
detrusor hyper-reflexia and incontinerice; artherosclerosis;
fibrosing and collagen diseases such as scleroderma and
eosinophilic fascioliasis; irritative symptoms of benign

30 prostatic hypertrophy; disorders of blood flow caused by
vasodilation and vasospastic diseases such as angina,
migraine, and Reynaud's disease; and pain or noéicep;ion,
for example, that attributable to or aSsbciated with any of
the foregoing conditions, especially the transmission of

35 pain in migraine. For example the compounds of Formula I

' may suitably be used in the treatment of disorders of the

e
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Quantity 20 | | ngr edi ent

(nmg/ capsul e) Conpound of Exanple 13 ' 40. 0 .ny
Starch _ _ 109.0 ng 25 Magnesi um
Stearate . 1.0 ma Total

150. 0 ng Tixe-s®aol yous)gr edi ent; cel | ul agg, -starch, and 30 magnesi um
stearate are bl ended, passed through a No. 20 nmesh U S. sieve, and filled
into hard gelatin capsules in 150 ng quantities. -137- Formul ation
Exanpl e 6 Semtowilt mersousesysteonsachi ag abxdgtyl, peychesisgraddent are
made as fold Wy ophrdtda§dn@irodegenerative disorders such as Amount

Alzheimer's disease and Down's syndrome; respiratory
diseases such as bronchospasm and asthma; inflammatory

5 diseases such as inflammatory bowel disease, osteoarthritis
and rheumatoid arthritis; adverse immunological disorders
such as rejection of transplanted tissues; gastrointestinal
disorders and diseases such as disorders associated with
the neuronal control of viscera such as ulcerative colitis,

10 Crohn‘s disease and irritable bowel syndrome; incontinence;

| -disorders of blood flow caused by vasodilatioh; and pain or
nociception, for example, that attributable to or
associated with any of the foregoing conditions or the
transmission of pain in migraine. _

15 The results of several experiments demonstrate
.that many ef.the compounds of Formula I are selective
tachykinin receptor antagonists. These compounds
preferentially bind one tachykinin. receptor subtype
compared to other such receptors. Such compounds are

20 esbecially preferred. o
' - For example, NK-1 antagonists are most
especially preferred in the treatment of pain, especially
chronic pain, such as neuropathic pain, post-operative
pain,' and migrainee, pain associated with arthritis,

25 cancer-associated pain, chronic lower back pain, cluster
headaches, herpes neuralgia, phantom limb pain, central
pain, dental pain, neuropathlc pain, oplod—re51stant pain,
visceral pain, surgical pain, bone injury pain, pain during
labor -and delivery, pain resulting from burns, post partum

30 pain, angina pain, and genitourinary tract-related pain
including cystitis.

_ . In addition to pain, NK-1 antagonists are
especially preferred in the treatment and prevention of
urinary incontinence; irritative symptoms of benign

35 prostatic hypertrophy; motility disorders of the .

' gastrointestinal tract, such as irritable bowel syndrome;
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Conpound of Exanple 18 " 25 ng “Sat ur at ed .
fatty acid glycerides to 2,000 ng 10 The active ingredient

i s passed through a No. 60 nesh U S. sieve and suspended in the saturated
fatty acid glycerides previously nelted using the m ni num heat necessary.

The m xturge-ggaat heugooured into a suppesi tory 15 . nmold of nomnal 2.0 g
‘capacity and all owed to cool. Formul ati on Exanpl e 7 Suspensions, each
cont ai ning 50 ng of medi canent 20 per 5.0 m dose are nade as foll ows:

Ingrediewnacute and chronic obstructive airway disémsest, §uchoaad of Exanple

4 0 ny SocP unnl Car gffrr’et%rqn ﬁose 1%; ﬁmcr'ocrystgprll ne cel |l ul ose
(89% respiratory dxsureg;:ayndromgﬂnayggeroscleros1s,

;'nSSCgl ggdllmataﬁrg&ﬁtﬁ conditions, such as 1nflqm_aé:o\1/:y bowel 10.0 ng Fl avor
5 disease, ulcerative colitis, Crohn's disease, rheumatoid
arthritis, osteocarthritis, neurogenic inflammation, '
allergies, rhinitis, cough, dermatitis, ufticaria,
psoriasis, conjunctivitis, irritation-induced miosis;
tissue transplant rejection; plasma extravasation resulting
10 from cytokine chemotherapy and the like; spinal cord
trauma; stroke; cerebral stroke (ischemia); Alzheimer's
_ disease; Parkinson's disease;‘mﬁltiple sclerosis;
amyotrophic lateral sclerosis; schizophrenia;.anxiety; and
depfession. _

.15 NK-2 antagonists are especially preferred in the
treatment of urinary incontinence, bronchospasm, asthma,
adult reépirétory distress syndrome, motility disorders of
“the gastrointestinal tract, such as irritable bowel
syndrome, and pain.

20 :  In addition to the ip vitro binding assays -
described gupra, many of the compounds of this invention
have also been tested in jin _vivo model systems for
conditions associated with an excess of tachykinins. Of
these compounds tested jin vivo many have shown efficacy

25 against said conditions.

The compounds of Formula I are usually
administered in the form of pharmaceutical compositions.
These compounds can be administered by a variety of routes
including oral, rectal, transdermal subcutaneous,

30 intravenous, intramuscular, and intranasal. These
compounds are effective as both injectable and oral
compositions. Such compositions are prepared in a manner
well known in the pharmaceutical art and comprise at least
one active compound. ' ' o

35 The present invention also includes
pharmaceutical compositions which contain, as the active
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35 Purified water to 50 n 138 The

medi cament ,

mesh U. S.
m crocryst

sucrose and xanthan gum are bIended passed t hrough a No.

10

sieve, and then nmxed with a preV|oust made sol ution of the 5

alline cellul ose and sodi um carboxynet hyl cellul ose in water.

sodi um benxoggdag flbgger, and col or arelslpluted with sonme of the water

added with stirring. Sufficient water

vol unme. 10 Fornul ati on Exanpl e 8 Capsul es, each containing 15 ng of

nmedi cament

10

15

20

25

30

35

ingrediedt ,athkocbopeundsd of Formula I associated with
pharmaceutically acceptable carriers. In making the
compositions of the present invention the active ingredient
is usually mixed with an excipient, diluted by an excipient
or enclosed within such a carrier which can be in the form
of a capsule, sachet, paper or other container. When the
excipient serves as a diluent, it can be a solid, semi-
solid, or liquid material, which acts as a vehicle, carrier
or medium for the active ingredient. Thus, the
compositions can be in the form of tablets, ‘pills, powders,
lozenges, sachets, cachets, elixirs, suspensions,
emulsioné, solutions, syrups, aerosols (as a solid or in a
liquid medium), ointments containing for example up to 10%
by weight of the active compound, soft and hard gelatin
capsules, suppositories, sterile injectable solutions, and
sterile packaged powders.

In preparing a formulation, it may be necessary’
to-mill the active compound to provide the appropriate .
particlé size prior to combining with the other
ingredients. If the active compound is substantially
insoluble, it ordinarily is milled to a particle size of
less than 200 mesh. If.the active compound is
substantially water soluble, the particle size is normally
adjusted by milling to provide a substantially uniform
distribution in the formulation, e.g. about 40 mesh.

Some examples of suitable excipients include
lactose, dextrose, sucrose, sorbitol, mannitol, starches,
gum acacia, calcium phosphate, alginates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, water, syrup, and methyl

cellulose. The formulations can additionally include:

lubricating agents such as talc, magnesium stearate, and,
mineral oil; wetting agents; emuls1fy1ng and suspending
agents; preserv1ng agents such as methyl- and '_
propylhydroxybenzoates; sweetening agents; and flavoring -
agents. The compositions of the invention can be
-
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Quantity Inaredlent _ (ma/ capsul e) Conpound
of Exanpl e 58 15.0 ng 20 Starch
.407. 0 ng Magnesi um stearate 3.0 ma Tot al

'425.0 ng 25 The active ingredient, cellulose, starch, and magnesi um
st ear at e axegBUendeds)passed t hrough-aip. -20 nesh U.S. sieve, and filled
into hard gelatin capsules in 425 ng quantities. 30 - 139 - Formul ation
Exanple 9 An intravenous formul ati on may be prepared as foll ows:

formulated so as to provide quick, sustained or delayed

release of the active ingredient after administration to
the patient by employing procedures known in the art.
The compositions are preferably formulated in a
5 unit dosage form, each dosage containing from about 5 to
about 100 mg, more usually about 10 to about 30 mg, of the
active ingredient. The term *unit dosage form" refers to
physically discrete units suitable as unitary dosages
dosages for human subjects and.other mammals, each unit
10 containing a pfedetermined_quantity of a¢tivé material
calculated to produée the desiréd therapeutic effect, in
association with a suitable pharmaceutical excipient.
The active compound is effective over a wide
dosage range. For examples, dosages per day normally fall
15 within the range 6f about 0.5 to about 30 mg/kg of body
weight. In the treatment of adult humans, the range of
about 1 to about 15 ﬁg/kg/day, in single or divided dose,
is especially preferred. However; it will be understood
that the amount of the compound actually administered will
20 be determined by a physician, in the light of the relevant
circumstances,,including the condition to be treated, the
chosen route of administration, the actual compound
administered, the age, weight, and response:'of the
individual patient, and the severity of the patient's
25 symptoms, and therefore the above dosage ranges are not
- intended to limit the scope of the invention in any way.
In some instances dosage levels below the lower limit of
the aforesaid range may be more than.adequate, while in
other cases still larger doses may be employed without
30 causing any harmful side effect, provided that such larger
doses are first divided into several smaller doses for
administration throughout the day.
For preparing solid cmoposiions such as tablets
the principal active ingredient.is mixed with a
35 pharmaceutical excipient to form a solid preformulation
o composition containing a homogeneous mixture of a compound

e
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5 I ngredi ent : Quantity Conpound of Exanple 91

250.0 ny 10 Isotonic saline 1000 mi
Forrmul ati on Exanple 10 A topical formnulation may be prepared as 15

foll ows: |ngredient . Quantity Conmpound of
Exanmpl e 67 x-8849 (0OUS) - 132-10 g 20  Emul si fyi ng Wax

30 g Liquid Paraffin . : : 20 g Wite Soft
Paraf fin ' to 100 g 25 The white soft paraffin

i s heat ed wf ithenginesent Thwentdond pihiehi mefegrdmgl $of fhegewax are
| ncor por at gg%eaﬂﬁnﬁfla[ﬁf& &4 ds‘i g/ % hBH\%g%ﬁ’é?ﬁ‘é”dl‘Ef iS*AERhe 67 is

added and rring 1s contin | sperse m xture 1s then 30
cool ed unt ithatoighe active 1ngred1ent is dipsersed evenly throughout

the comp031clon so that the composition may be readily
5 subdivided into equally effective unit dosage forms such as
tablets, pills and capsules. This solid preformulation is
. then subdivided into unit dosage forms of the type
described above containing from 0.1 to about 500 mg of the
active ingredient of the present invention.

10 The tablets or pills of the present invention
may be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For
example, the tablet or pill can'comprise an inner dosage
and an 6uter dosage component, the latter being in the form

15 + of an envelope over the former. The two components can be
separated by enteric layer which serves to resist
disintegration in the stomach and permit the inner
component to pass intact into the duqdenum or to be delayed
in release. A variety of materials can be used for such

20 enteric layers or coatings, such materials including a
number of polymeric acids and nixtures of pquﬁeric acids
with such materials és shellac, detyl alcohol, and
cellulose acetate.

' ' The liquid forms in which the novel compositions

25 of the present invention may be'inéorporated for
administration orally or by injection include aqueous
solutions, suitably flavored syrups, aqueous or oil
suspensions, and flavored emulsions with edible oils such
as cottonseed o0il, sesame oil, coconut oil, or peanﬁt oil,

30 . as well as elixirs and similar phérmaceutical vehicles.

Compositions for inhalation or insufflation
in¢lude solutions and suspensions in pharmaceutically
acceptable, aqueous or organic solvents, or mixtures

. thereof, and powders. The liquid or solid compositions may

35 contain suitable pharmaceutically acceptable excipients as
described supra. - Preferably the compositions are
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- 140 - Formul ati on Exanpl e 11 Sublingual or buccal tablets, each
containing 10 ng of active ingredient, may be prepared as follows: 5

Quantity Ingredient _ Per Tabl et Active

| ngr edi-ent 10.0 ng 10 G ycero

210.5 ng Walggag (OUS) _ - 133 - 143. 0 mg Sodi um
Citrate 4.5 ng 15 Polyvinyl Al cohol
26.5 ng Pol yvi nyl pyrrolidone 15.5 ma Tot al

410. 0 ny 2i4niivei slered Ay B1ed era.’@Qd:P tﬂasaJl rRdspiropy Mputdl ool , and
local or systemic effect. Compositions in preferably
pharmaceutically acceptable solvents may be nebulized by
use of inert gases. Nebulized solutions may be breathed-

5 ‘ directly from the nebulizing device or the nebulizing
device may be attached to a face mask, tent, or
intermittent positive pressure breathing machine.
Solution, suspension, or powder compsoitions may be
administered, preferably orally or nasally, from devices

10 which deliver the formulation in an appropriate manner.

The following examples illustrate the
pharmaceutical compositions of the present invention.

-
-
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pol yvi nyl pyrrol i done are adni xed toget her by ‘continuous stirring and
mai ntai ning the tenperature at about 90[err]C. Wen the pol yners have gone

i nto sol ut
nmedi cament

ion, the solution is 25 cool ed to about 50-55[err]C an
is slowy adm xed. The honpbgenous m xture is poured into

made of angigedd pegeri al to produce- a13if ug- contai ni ng di f-fusi on mat
havi ng a thickness of about 2-4 mm This diffusion matrix is then cut to
form i ndividual tablets having the 30 : appropriate size. Another

preferred-

enpl oys tr
may 35

constructi

5

~10

15

20

25,

30

formul ati on enpl oyeHox & eifcaigold I he present inventi
ansdermal delivery devi ces ("patches") Such transder nmal

d the
forns
rix

on
pat ches

be used to provide continuous or discontinuous infusion of the
conpounds of the pre#amd gﬂﬂenunonapsuéeatcontednlng the- fohbowming The

99g98318ﬁ€s°£rérﬁPéﬂgfgal pat ches

' Quantity

Ingredient . {mg/capsule)
Compound of Example 51 : 30.0
Starch- - 305.0
Magnesium stearate . 5.0

The above ingredients are mixed and.filled .into -
hard gelatin capsules in 340 mg quantities.

Formulation Example 2

A tablet ermula is prepared using the
ingredients below:

_ Quantity
Ingredient Amg/tablet)
Compound of Example 66 . _ : 25.0
Cellulose, microcryétalline ‘-200.0
Qolloidal silicon diogide 10.0
- Stearic acid _ . 5.0

The components are blended and compressed to
form tablets, each weighing 240 mg. '

. e
——————

o
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for the dellvery of pharnmaceutical agents is well known in the art. See,
e.g., US Patent 5,023,252, issued June 11, 1991, herein i ncor por at ed by
reference. Such pat ches may 5 be constructed for continuous, pulsatile,
or on demand delivery of pharmaceutical agents. Frequently, it Wil | be
desi rabl eXoB8A8céOUS)y to introduce-thd5phar maceutical conposition to the’
brain, either directly or indirectly. Direct techniques usually 10
i nvol ve pl acenent " of a drug deIiverE cat het er inéo the host's ventricul ar
systemto bypass the bl ood-b ! h i npl ant abl e delivery
system used for the transport of blologlcal factors to specific anatom cal
regi ons of -the body 5 descr bed Pat 5 011,472, 15 i ssued’
April 30, 1991, which &F i 5r§P ug? AOPe AR BTEPREF e ct
teChnlque%onwbumhn@fthgeﬁeaabWﬁngrebmpondntssualIy.|nvolve formul ating the
conBositions to provide for drug latentiation by the conversion of 20
driophilic drugs into |ipid-soluble drugs or prodrugs.

Compound of Example 17 o . ' 5
Lactose : , 95
10 .
The active mixture is mixed with the lactose and
the mixture is added to a dry powder inhaling appliance.
Formulation Example 4
15
Tablets, each containing 30 mg of active
ingredient, are prepared as follows: '
. Quantity
20 Ingredient {mg/tablet)
Comppund of Example 14 ' 30.0 mg
Starch ' ' 45.0 mg
25 Microcrystalline cellulose .35.0 mg
Polyvinylpyrrolidone
(as 10% solution in water) ' ' ' 4.0 mg
30 Sodium carboxymethyl starch - 4.5 mg
- Magnesium stearate 0.5 mg
Talc . . ' —1.0 mg
35 .
Total . 120 mg
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Latentiation is generally achieved through bl ocking of the hydroxy,
carbonyl, sulfate, and primary am ne groups present on the drug to render
the drug nore lipid soluble and anenable to transportati on across the

bl ood-brain 25 barrier. Alternatively, the delivery of hydrophilic
drugs may Be88ABako¥8) by intra-artertal3énfusion of hypertonic solutions
whi ch can transiently open the bl ood-brain barrier, - 142 - W daim 1.
A conpound of the fornula R8 R4 1. . | [err] 5 wherein

The active 1ngred1ent, starch and cellulose are
passed through a No. 20 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is mixed

5 with the resultant powders, which are then passed through a
16 mesh U.S. sieve. The granules so broduced are dried at
50-60°C and passed through a 16 mesh U.S. sieve. The
sodium carboxymethyl starch, magnesium stearate, and talc,
previously passed through a No. 30 mesh U.S. sieve, are

10 then added to the granules which, after mixing, are
compressed on a tablet machine to yield tablets each
weighing_lzo mg.

15
Capsules, each con:aining'40 mg of medicament
are made as follows:
Quantity
20 Inaredient : ' {mg/capsule)
Compound -of Example 13 40.0 mg
Starch o _ 109.0 mg
25 Magnesium stearate ) . 1.0 mg
Total ' 150.0 mg

The active ingredient, cellulose, starch, and
30 magnesium stearate are blended, passed through a No. 20
mesh U.S. sieve, and filled into hérd gelatin capsules in
150 mg quantities. '

-

e
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mis 0 or
I s phenyl,

1;'10 : nisOor 1, ois 0, 1, or 2; pis O or 1; 15 R
2- or 3-indolyl, 2- or 3-indolinyl, benzothienyl, benzofuranyl,

or naphthyl; any one of which R groups may be substituted with one or two

hal o, 20 . al koxy, trifluoronmethyl, [err] alkyl,
phenyl - [ er KF88ARoXQUSdr [err] al kanoyl 1g7oups; [err] is trityl, phenyl,
di phenyl net hyl , phenoxy, 25 phenyl t hi o, hexanet hyl enei m nyl,

pi perazinyl, piperidinyl, pyrrolidinyl
benzot hi enyl , benzofuranyl qEREBILARS
reduced qui nolinyl, reduced |squ|noI|nyI

10

15

20

25

30

35

nDrphoI|n |, indolinyl, indolyl,"
ac .pyrldlnyl i soqui nol i nyl,

Suppositories, each containing 25 mg of active

ingredient are made as follows:

Ingredient Amount
Compound of Example 18 25 mg
Saturated fatty acid glycerides to : 2,000 mg

The active ingredient is passed through a No. 60

mesh U.S. sieve and suspended in the saturated fatty acid

glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository
mold of nominal 2.0 g capacity and allowed to cool.

Formulation Example 7 .

'Suspensions, each containing 50 mg of medicament
per 5.0 ml dose are made as follows: '

Compound of Example 43 ' 50.0 mg -
Xanthan gum ' 4.0 mg

Sodium carboxymethyl cellulose (11%)

Microcrystalline cellulose (89%) 50.0 mg
Shcrose - N S I 1.75 g
Sodium benzoate - 10.0 mg
Flavor and Color : ' T Q.V.
Purified water to _ o 5.0 ml
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- 143 - phenyl-([err] alkyl) -, phenyl-([err] al koxy)-, quinolinyl-([err]
al kyl)-, isoquinolinyl-([err] alkyl)-, reduced quinolinyl-([err] alkyl)-,
reduced i soquinolinyl-([err] alkyl)-, benzoyl- 5 o ([err].

al kyl ) -,

[err] alkyl,; or -NH CH2-R5; any one of which Rl groups nay be

- substitut ek-8ig4l9 Helus) [err] al kyl, FetBB al koxy, trifluoronethyl, amno,
[err] alkylam no, or di([err] alkyl)am no; 10 or any one
of which Rl groups may be substituted with phenyl, piperazinyl, [err]
cycl oal kyl, benzyl, [err] alkyl, piperidinyl, pyridinyl, pyrimdinyl,

al kanoyl am no, pyrroliyll ydai detadrft 2liI®He akd xanthan gum are ©OF [€rr]
alkoxycarb%PyI; any one of which_ groups nmay be

10

15

20

25

30

Iended, passed through a No. 10" mesh U.S. sieve, and then .

mixed with a previously made solution of the
microcrystalline cellulose and sodium ‘carboxymethyl
celluiose.in:water.. The sodium benzoate, flavor, and color
are diluted with some of the water and added with stirring.
sufficient watér is then added to produce the required
volume. ‘

Formulation Example 8

Capsules, each containing 15 mg of medicément,
are made as follows:

: Quantity
Ingredient {mg/capsule)
Compound of Example 58 ' 15.0 mg
Starch - . 407.0 mg
Magnesium stearate  , —3.0 mg
Total ' | 425.0 mg

The active ingredient, cellulose, starch, and

- magnesium stearate are blended, passed through a No. 20

mesh U.S. sieve, and filled into hard'gelatin capsules in
425 mg quantities. -

C2- C6

_—
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substituted wth halo, [err] alkyl, [err] C4 al koxy, trifluoronethyl,
amno, [err] C4 alkylamno, di(ferr] alkyl)amno, or 20 '
C2-C4 al kanoyl ami no; or [err] is amno, a |eaving group, hydrogen, [err]
al kyl am no, or di([err] alkyl)am no; 25 R5 is pyridyl,
ani l i no- ([xe+884xl ko9), or anilinoca+ladtyls R2 is hydrogen, [err] alkyl,
arylsul fonyl, [err] alkylsul fonyl, carboxy-([err] alkyl)-, [err] 30
alkoxycarbonyl (C1-C&3 alkyl)-, or -COR6; R6 is hydrogen, [err] alKkyl,
[err] hal oal kyl, phenyl, [ errEomkkasy Erdmpnbeirhxyal kyl , .ami'no, [err]
al kyl am no, di([err] al kyl)am no, or 35 [err]; = -144 -

An intravenous formulation may be prepared as

follows:
5
Ingredient Quantity
Compound of Example 91 . ~ '250.0 mge
10 Isotonic saline © 1000 ml
Eg:mulanign_ﬁzémnig_lﬂ
A topical formulation méy be prepared as
15 follows: '
Compound of Example 67 ' 1-10 ¢
20 - Emulsifying Wax . 30 g
Liquid paraffin : ' 20 g
wWhite Soft Paraffin to 100 g
25

The white soft paraffin is heated until molten. The liquid

praffin and emulsifying wax are incorporated and stirred

until dissolved. The compound of Example 67 is added and

stirring is continued until dispefsed. The mixture is then
30 cooled until solid. )
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R7 i s phenoxy, phenylthio, piperazinyl, piperidinyl, pyrrblidinyl,

nor phol inyl, 5 i ndol i nyl, indolyl, benzothi.enyl, benzofuranyl,
qui nolinyl, isoquinolinyl, reduced quinolinyl, reduced isoquinolinyl,
phenyl -([err] alkyl)-, quinolinyl-([err] alkyl)-, isoquinolinyl-([err]

al kyl)-, r&H88d4® dousdl i nyl - ([err] akFkydp- - 10 ‘reduced

I soqui nolinyl-([err] alkyl)-, benzoyl-[err] [err] alkyl; any one of which

R7 groups may be substituted with halo, trifluoromethyl, [err] alkoxy,
anmino, [err] al kylanino, di([Beepulation Example Llky|)am no, or [err]
al kanoyl am no; or any one of which R7 groups nmay be substituted with
phenyl, piperazinyl, [err] cycloal kyl, benz plperldlnyl pyr.i di nyl,
pyrim di nyl, pyrrolicé?ﬁ4lHQQ#¥]°¥ﬂ ¥€#¥]val contegning,d
[err] al koxugaibomtivaihgtiedstn) gaouBe PRkpaecauBS! fbUless:

5
Quantity
.Ingredient , Per Tablet
Active Ingredient _ 10.0 mg
10 Glycerol ' _ | ' 210.5 mg -
Water : : ~143.0 mg
Sodium Citrate' - 4.5 mg
15 "
Polyvinyl Alcochol : ' 26.5 mg
Polyvinylpyrrolidone - _ o 15.5 mg
Total 410.0 mg
20 : '

The glycerol, water, sodium citrate, polyvinyl alcoheol, and
polyvinylpyrfolidone are admixed together by continuous
‘stirring and maintaining the tempefature at -about 90°C.
When the polymers have gone into solution, the'solution is

25 cooled to about 50-55°C and the medicament is slowly
admixed. The homogenous mixture.is poured into forms made
of an inert material to produce a drug-containing diffusion
matrix having a thickness of about 2-4 mm. This diffusion
matrix is then cut to form individual tablets havihg the

30 appropriate size.

Another preferred formulation employed in the
methods of the present'invention'employs'transdermal
delivery devices ("patches"). Such transdermal patches may -

35  be used to provide continuous or discontinuous infusion of
the compounds of the preéent invention in controlled

E‘R

—
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wi th hal o,

al kyl am no,

trifluoronethyl, amno, [err] [err] al koxy, [err] al kyl, [err]
di ([err] alkyl)amno, or 25 -4

al kanoyl ami no; or R7 is carboxy, [err] alkoxycarbonyl [err]
aIkyIcaronyé 8€é [err] alkylanlgf di ([err] [err] aIkyI)anrno
oﬁ anrno

R is hydrogen or [err] alkyl; R3
phenyl - ([err] aIkyI) C3-C8 cycloal kyl, [err] cycl oal kenyl

bmotiAR8! hy&he[eéﬁétﬁlésewﬁ aft T O80 ae AREL Fatlitiah Or oups
rogen na e substituted wth one or two

For taﬁké§§1VF€Yr?faPk?¥W¢ﬁ%Pt¥ﬁ§¥oag??¢$Iﬁ%ﬂﬂ%¥¥HVF““bﬂJ{err]
phe and. See. e.d.. U.S. Patent 5,023,252, issued June 11,

1991, herein incorporated by reference. Such patches may
be constructed for continuous, pulsatile, or on demand
delivery of phafmaceutical agents. |

Frequently, it will be desirable or necessary to

' 1ntroduce the pharmaceutical composition to the brain,

[err] alkoxycar
I s phenyl,
[err] alky
except hyd
hal o, [err
-al kyl grou

S

10

15

20

25

either directly or indirectly. Direct techniques usually
involve placement of a drug delivery catheter into the
host's ventricular system to bypass the blood-brain
barrier. One such implantable delivery system, used for
the transport of biological factors to specific anatomical
regions of the body, is described in U.S. Patent 5,011,472,
issued April 30, 1991, which is herein incorporated by
refernce. ' ‘

Indirect techniques, which are generally _
preferred, usually involve formulating the compositions to
provide for drug latentiation by the conversion of
hydrophilic drugs into lipid-soluble drugs or prodrugs.
Latentiation is generally achieved through blocking of the
hydroxy, carbonyl, sulfate, and primary amine groups
present on the drug to render the drug more lipid soluble
and amenable to transportation across the blood-brain
barrier. Alternatively, the delivery of hydrophilic drugs
may be enhanced by intra-arterial infusion of hypertonic
solutions which can transiently open the blood-brain
barrier.
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“5 [err] is hydrogen or [err] alkyl; with the proviso that if RL
I s hydrogen or halo, R3 is phenyl, phenyl - ([err] al kyl)-, [err] cycloal kyl,
[err] Cycloalkenyl or napht hyl; 10 or a pharnaceuLLsaLLy—aeeep%abfe salt
or solvate t A conpound as_ med in, Cdaiml wher

phenyl, %1 é/f %1?312 or 3-indolyl” \fehﬁch groups ﬁ‘m M”mal |y
substltuted ‘3. A conpound as clainmed in Cla|n12

4. A co q? clalned in Claim3 wherein RR7is - R6, arylsulfonyl or
[err] al kyl'su %ony 5. A conmpound as clained in Claim4 wherein R2 is -
acetyl or.nethylsulfonyl. 25 6. A conpound as claimed in Caim5 of the
formula [err] 1. A compound of the formula '

=

R® 1?‘

R— (cnz)n-—i:—cnz—lf— (CH) ~R?
N - R?

(CO)

(ICHz ) m
5 . Rl

wherein )
mis 0 or 1;

10 n is 0 or 1;
o is 0, 1, or 2;

p is 0 or 1;

15 ' .
' R is phenyl, 2- or 3- -indolyl, 2- or 3- 1nd011nyl
benzothlenyl benzofuranyl, or naphthyl;

any one of which R groups may be

substituted with one or two halo, C1-Ca
20 alkoxy, trifluoromethyl, C1-Cq4 alkyl,

' phenyl-C1-Cs alkoxy,'or C1-C4 alkanoyl
groups; :

Rl is trityl, phenyl, diphenylmethyl, phenoxy,
25 X phenylthio,.hexamethyleneiminyl, piperazinyl,
piperidinyl, pyrrolidinyl, morpholinyl,
indolinyl, indolyl, benzothienyl, benzofuranyl,
quinolinyl, tetrahydropyridinyl, isoquipolinyl,
reduced quinolinyl, reduced isoquinolinyl,
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30 " 146 wherein [err] is halo, alkoxy, [err] Ith|o nltro
trifluoromethyl, or [err] alkyl. 7. A conpound as H“mmm'ﬂm,

wherein [err] 5 is [err] al koxy, chloro, fluoro, i or [err]
al kyl thio. ,8,,A4C nd as clained in aim?7 mhereln_ erf] rs*
piperaziny¥ 8848e?gg§x substi t ut ed bgéera2|nyl or 10 substituted

pi peridinyl. 9. A conpound as clained in daim38 mhereln RlLis

1- (4- phenyl)plpera2|?ﬂ(fe ? hLpi nys, - -

phenyl ) pi peri di nyl cycldﬁ¥§yﬁ ﬁ?%erld?ﬁéﬁfi X?ﬁ éﬁfé&koxy)
|sopropyl)p|pera2|anu¥nqhkwwl mdﬁﬁ¥¥}?pvpéﬁpgﬂh99llﬂﬂl b@td%@ound as
claimed in Caim9 wiangin 4,he éHHH&BJ ﬂﬁbﬂﬂgyl (C1-Cq4 alkyl)-,

L-[N(2- nethoxybenzykgégxﬂég 1squ1nofinyl {(C1-Ca alkyl) -, benzoyl-
5 ~ (C1-C3 alkyl)-, C1-C4 alkyl, or -NH-CHz-RS;
any one of which R! groups may be
substituted with halo, C3-C4 alkyl, C1-C4
alkoxy, trifluoromethyl, amino, C1-Cq
alkylamino, or di(Ci1-C4 alkyl)amino;

10 . or any one of which Rl groups may be
substituted with phenvl, pipérazinyl, C3-Csg
cycloalkyl, benzyl, C1-Cs4 alkyl,
piperidinyl, pyridinyl, pyrimidinyl, C3-Ceg
alkanoylamino, pyrrolidinylt C2-Cg alkanoyl,

15 or. C1~-C4 alkoxycarbonyl;

any one of which_groﬁps may be

substituted with halo, C3-C4 alkyl, Ci-

C4 alkoxy, trifluoromethyl, amino, Ci-

C4 alkylamino, di(C1-C4 alkyl)amino, or
20 C2-C4 alkanoylamino;

or Rl is amino, a leaving group, hydrogen, Ci1-Cq
alkylamino, or di(Ci-C4 alkyl)amino;

25 : RS is pyridyl, anilino-(Ci-Cz alkyl)-, or
anilinocarbonyl; '

R2 is hydrogen, C3-C4 alkyl, arylsulfonyl, C1-Cq
.alkylsulfonyl, carboxy-(C1-C3 alkyl)-, C3-C3
30 alkoxycarbonyl- (C1-C3  alkyl)-, or -CO-RS;

R .is hydrogen, Ci-Cs4 alkyl, C31-C3 haloalkyl,
phenyl, C3-C3 alkoxy, C1-C3 hydroxyalkyl, amino,
_ C1-C4 alkylamino, di(Ci-C4 alkyl)amlno, or
—-—_ﬂ___‘_’_*”ﬂ_,___
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i ndof - 3-yl )-2-[ N-(2-((4-phenyl ) pi perazin-1- 20 yl)acetyl)am no]propane,
(R) 1-[N-(2- chlorobenzyl)acetyl am no]-3-(1Hindol-3-yl)-2-[N-(2-((4-

phenyl ) pi perazi n- 1 yl)acetyl)am no] propane, (R 1-[N(2-
nethoxyben%%pég Ianlno] 3-(1H i ndol )-2-[N-(2- ((4-

cyol ohexy! FoPBeraZfisl. yI) acet ylyam 23&?*‘3%" e mmﬂmumlln LI

cycl ohexyl ) pi perazin %1/ 1}’4 )@ eté;‘) am no] pr opane, (R) =[Nt
(2- met hoxybenzyl ) acet Ianlng] ‘(I Hindol-3-yl)-2-[N-(2-
((4-phenyl) pi peri din- 1- yI)acetyI)anino]propane (R 1-[N

(2-chl orobenzyl ) acet yanigl 915(1%11&?)'{2 Elb%Lrgglﬁﬁ 30

phenyl ) pi peri di'n-1- yI)acetyﬁSanlno]pro
met hoxybenzyl ) acet yi RARRYIBLY - ByaSH

cgclgresyL)plpfrldln ?nd6ﬂ y*?ﬁaal Imhﬁﬁﬁathﬁ 1}- ¥nzofuranyl,
Cycl ohexyl) pi per | di n GRS LERL | LAARORS i 2@%&0%%[ qilgoLinyl;
(2- nethoxybenzyl)acet@eduaemﬂlsbquiﬂolmnﬁlA&gh@myZ-UNatza alkyl)-,
quinolinyl-(C1-C4 alkyl)-, isoquinolinyl-{Cj-Cg"
alkyl)-, réduced quinolinyl-(C3-C4 alkyl)-,
10 reduced isoquinolinyl-(C1-C4 alkyl)-, benzoyl-Ci-
C3 alkyl;

I

any one of which R’ groups may be
substituted with haio, trifluoromethyl, C3-Cq4
‘alkoxy, amino, C3-C4 alkylamino, di(C3-C4
15 alkyl)amino, or C2-Ca alkanoylamino;
or any one of which R? groups may be substituted
with phenyl, piperazinyl} C3-Cg cycloalkyl,
benzyl, piperidinyl, pyridinyl, pyrimidinyl,
pyrrolidinyl,'cz-cs alkanoyl, C3-Ca alkyl, or Cq-
20 C4 alkoxycarbonyl;
| any of which groups may be substituted
with halo, trifluoromethyl, amino, Ci-
Ca4 alkoxy, C1-C4 alkyl, C1-Cq |
:alkylamino, di(C3;-Cq4 alkyl)amino, or
25 C2-C4 alkanoylamino;

or R’ is carboxy, C1-Cq4 alkoxycarbonyl, Ci1-Ca
alkylcarbonyloxy, amino, Ci-Cq alkylamino, di(Cy-
Cq alkyl)amino, C31-Cs alkoxycarbonYlamino;
30 R® is hydrogen or Ci-Cg alkyl: |
R3 is phenyl, phenyl-(C1-Cg alkyl)-, C3-Cg
cycloalkyl, Cs-Cg cycloalkenyl, C3-Cg alkyl,
naphthyl, C3-Cg alkenyl, or hydrogen; _
any one of which groups except hydrogen may
'35 be substituted with one or two halo, C1-C3
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- 147 - ((4-i s'opropyl ) pi perazin-1-yl)acetyl)am nW;
[ N-(2-chl orobenzyl )acetyl am no] - 3- (| Hi ndol - 3-yl)=2=

((4-isopropyl)pi perazin-1-yl)acetyl)am no] propare,
[ N-(2- et hoxgbenz%ﬂ %acet yl am no] - 3- (I Hi ndol - 3-yl 3@@\4\“\\“‘“&“‘““\“\
(4- (pi periBr&842yf{EBPheri di n- 1-yl ) acetIAY ami no] pr g or PR *

1-[ N- (2-chl or obenzyl ) acet yl am no] - 3- (| Hi ndol - 3-yl ) - 2-

[ N-(2-(4-(piperidin-1-yl)pi,peridin-1- yl)acetyl)am nolprapane. 10

11. A conpound as cl ai med &1O%¥y gﬂécéfa%ﬁﬁiﬁgl%'t%l&%gfor use in the
treatnment or prevention oftrd filwgsionethydal odi €gr-Gerabkgbcgadups i t h an :
excess of tgéhykinins. 15 12. A conmpound as clainmed in Caiml

wherein thé& hysi ol ogi cal di sorder associated with an excess of tachykinins
is selected fromthe group consisting of anxiety, depression, psychosis,

schi zopfireni a, demenirda; sAhgRebEBh 8rdbse@sea1iBpn’ s Syndronme, nultiple
scl erosi s,
with the proviso that if R! is hydrogen or halo, R3 is
phenyl, phenyl-(Ci1-Cg alkyl)-, C3-Cg cycloalkyl, Cs-Cg
cycloalkenyl, or naphthyl; '
10 - .
or a pharmaceutically acceptable salt or solvate thereof.

2. A compound as claimed in Claim 1 wherein R
is phenyl, naphthyl, or 2- or 3-indolyl which groups may be.
15 optionally substituted.

3. A compound as claimed in Claim 2 wherein n
is 1. '

20 4. A'compound as claimed in Claim 3 wherein R?
is -CO-R®, arylsulfonyl, or C3-C4 alkylsulfonyl.

5. A compound as claimed in Claim 4 wherein R2
ié acetyl or methylsulfonyl. |
25 '
6. A compound as claimed in Claim 5 of the
formula

30
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-20 T'cerebral stroke, amyotrophic lateral sclerosis, adult respitatory
di stress syndrofre, bronchopneunoni a, bronchospasm asthma, urinar
ﬂ*ﬂld 25

i ncontinence, irritable bowel syndrone, inflamator lmm\um E
psoriasis, fibrositis, osteoarthritis, rheunatoid14H| ’
noci cept i cf~8849 FERMLr maceutical for MA%@tion conprising &

, S an active
I ngredi ent a conpound as clained in any one of Clains 1 to 10, associated

wi th one or_  nore SQa pharnaceutical |l y _acceptabl e cagg'ers, di J uents, or

exci pi ent SYREERERR? 451 haloy foels @é’(%epgﬂl_ﬁ@ al d B ai med in

any one of £} aludréméehyD, dbhich-coOEIKA[AsS 35 reacting a conpound of the
0 ’ : .

formul a *- 148 - O
7. A compound as claimed in Claim 6 wherein R2
'S5 is C1~Cs alkoxy, chloro, fluoro, trifluoromethyl or C;-Cj3
alkylthio. '

8. A compound as claimed in Claim 7 wherein R!
is piperazinyl, piperidinyl, substituted piperazinyl, or
‘10 substituted piperidinyl. '

9. A compound as claimed in Claim 8 wheréin Rl is
1-(4-phenyl)piperazinyl, 1l-(4-cyclohexyl)piperazinyl, 1-(4-
phenyl)piperidinyl, 1-(4-cyclohexyl)piperidinyl, 1-(4-

15 isopropyl)piperazinyl, 1-[4-(l-piperidinyl)]piperidinyl,

_ 10; A compound as claimed in Claim 9 wherein the
compound is (R) l-[N—(2—methoxybenzyl)apetylamiho]—3—(1H—
indol-3-y1)-2- [N- (2- ( (4-phenyl)piperazin-1-

20 yllacetyl)aminolpropane, (R) 1—[N—(2—
chlorobenzyl)acetylaminol-3- (1H-indol-3-y1l)-2-[N-(2~( (4~
phenyl)piperaéin—i—yl)acetyl)amino]propane, (R) 1-[N-(2-
methoxybenzyl)acetylamino]-3- (1H-indol-3-yl) -2- [N-(2- ( (4-
cyclohexyl)piperazin-l-yljacetyl)amino]propane, (R} 1-~[N-

25 (2-chlorobenzyl)acetylamino] -3~ (1H-indol-3-y1)-2-[N-(2-((4-
cyclohexyl)piperazin-l—yl)acetyl)amino]propane; (R) 1-[N-
(2-methoxybenzyl)acetylamino]-3-(1H-indol-3-yl) -2-{N-(2-
({4-phenyl)piperidin-l-yl)acetyl)aminolpropane, (R) 1-[N-
(2-chlorobenzyl) acetylamino] -3- (1H-indol-3-yl) -2- [N~ (2- ((4-

30  phenyl)piperidin-1l-yl)acetyl)amino]propane, (ﬁ) 1-[N-(2-
methoxybenzyl)acetylamino] -3~ (1H~-indol-3~yl) -2~ [N-(2- ( (4-
cyclohexyl)piperidin-1l-yl)acetyl)aminolpropane, (R) 1-[N- _
(z-dhlorobenzyl)acetylamino]-3-(1H-indol—3§y1)72—[N-(2—((4—
cyclohexyl)pipéridin—ldyl)agetyl)amino]propane, (R} 1-[N-

35 (2—methoxybenzyl)acetylamino]—3—(1H—indol-3—yl)-2-[N-(2—

—_—
—_—

—
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[err] with a conmpound of the formula Ra N5 and.then optionally salifying.

x-8809 (EPO) “aer - (RO BERTYREL O

((4-isopropjl)piperazin-l—yl)acetyl)amino]propane,'(R) 1-
[N- (2-chlorobenzyl) acetylamino] -3- (1H-indol-3-yI)-2- [N- (2-
((4—isopropyl)piperazin-l-yi)acetyl)amino]propane, (R) 1-
[N- (2-methoxybenzyl)acetylamino) -3- (1H-indol-3-y1l) -2- [N~ (2-

5 (4-(piperidin-1-yl)piperidin-1-yl)acetyl)amino]lpropane, or -
(R) 1-[N-(2- chlorobenzyl)acetylamlno] -3-(1H-indol-3-y1l) -2~
(N-(2-(4- (plperldln l-yl)piperidin-1-
yl)acetyl)amlno]propane

10 11. A compound as claimed in any one of Claims 1
to 10 for use in the treatment or prevention of a
physiological disorder associated with an excess of
tachykinins. '

15 12. A compound as claimed in Claim 11 wherein
.the physiological disorder associated with an excess of
tachykinins is selected from the group consisting of

- anxiety, depressiqn,.bsychosis, schizophrenia, dementia,
Alzheimer's disease, Down's Syndrome, multiple sclerosis,

. 20 cerebral stroke, amybtrophic lateral sclerosis, adult
respiratory distress'syndrome, bronchopneumonia,
bronchospasm, asthma, urinary incontinence, irritable bowel
‘syndrome, inflammatory bowel disease, psoriasis,
"fibrositis, osteoérthritis,'rheumatoid arthritis, pain and

25 nociception. '

13. A pharmaceutical formulation comprising as
an active ingredient a compound as claimed in any one of
Claiﬁs 1 to 10, associated with'one or more

30. pharmaceutically acceptable carriers, diluents, or
excipients therefor. '

14. A proéess for prepéring a compound as
claimed in any one of Claims 6 to 10, which comprises
35 reacting a compouﬁd of the formula
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A R0 A

X-8849 (EPO) - 148 -

Q
Rl\ /c\ /c\ (C1-Cs alkyl)
(CHz)n

with a compound of the formula-

mz

and then optionally salifying.
7 _ .
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