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(54) Titlee HETEROCYCLIC TACHYKININ RECEPTOR ANTAGONISTS
(§7) Abstract

This invention provides the novel compound
of formula (I) having the chemical name (R)-3-(1H-
indol-3-y1)-1-[N-(2-methoxybenzyl)acetylamino}-2-[N-
2-(4-(piperidin-1-yl)piperidin-1-yl)acetyl)amino]propane
dihydrochloride trihydrate.




30 hereinafter referred to as. SEQ ID NGO 3. The structure of neur oki ni n
Bis the amno acid sequence,

Asp- Met - Hi s- Asp- Phe- Phe-Val - G y- Leu- Met - NH[ err ] WO 96/ 01819

PCT/ US95/ 08300 _ _ - -2- her ei naf t er
referred to as SEQ I D NC 4. Tachyki nins are w dely '
distributed in both the - central and peripheral nervous systens, are

rel eased from nerves, and exert a variety of biological actions, which,
5 in nost cases, depend upon activation of specific receptors expressed
on the menbrane of target cells. Tachykinins are al so produced by a
nunber of non-neural tissues. The mammal i an t achyki ni ns
subst ance P, - neurokinin A .and neurokinin B act through three major 10
receptor subtypes, denoted as NK-1, NK-2, and NK- 3, respectively. These
receptors are present in a variety of - organs. Subst ance
Pis believed inter alia to be i nvol ved in the neurotransm ssi on.of
pai n sensations, 15 including the pain associated with m grai ne headaches
and with arthritis. These peptides have al so been inplicated in
gastrointestinal disorders and diseases of the =~ gastrointestinal tract
such as inflammatory bowel disease. Tachyki ni ns have al so been
inplicated as playing a role in 20 nunerous other nal adies, as discussed
infra. In view of the wide nunber of clinical naladies
associ ated with an excess of tachykinins, the devel opnent of tachykinin
receptor antagonists will serve to control these clinical conditions.
The earliest tachykinin 25 receptor antagoni sts were peptide derivatives. ‘
These ant agoni sts proved to be of limted pharmaceutical utility
because of their netabolic instability. Recent publications
have descri bed novel classes of non-peptidyl tachykinin receptor

ant agoni st s whi ch - :
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B0 general 5 greater oral bioavailability and nmet abol p@rmsesosssebi | ity
than the é%?¥f 12) asses of tachykinin receptor ~_antagoni sts. Exanpl es
«of such newer non-peptidyl tachyki nin receptor antagonists are found in
“United States Patent 5,328,927, issued July 12, 1994; United States

WO 96/ 01819 PCT/ US95/ 08300

- 3- Pat ent 5, 360, 820, issued Novenber 1, 1994; United States

Pat ent 5, 344,830, issued Septenber 6, 1994; United States Pat ent
5,331,089, issued July 19, 1994; European Patent - Publ i cati on 591, 040
A, published April 6, 1994; Patent 5 ¥ooperation Treaty publication WD
94/ 01402, published January 20, 1994; Patent Cooperation Treaty
publ i cation WO 94/ 04494, published March 3, 1994; and Patent

Cooperati on Treaty publication WO 93/011609, published January 21,

10 potent HETERCESRESC aSnURNRRY REcHERM demAlgERsRes o

virtue of its non- peptidyl nature, the conmpound of the present

i nvention. does not suf €ar LB B sik-abolic
I nstability, of knomn ﬁ?ﬁl%@ ased ta.%gﬁﬁﬁ?%i?%%%$ﬁor antaébnlsts
Thi s |nvent|ohep¢©mm@@sam ¢ﬂﬁu§a lﬁﬂ?ﬂﬁna SeanentcEl | owi ng fornul a
[err]

Phe-Xaa-Gly-Leu-Met-NH3

10 hereinafter referred to as SEQ ID NO:1. Substance P was
the first peptide'of this family to be isolated, although
‘its purification and the determination of its primary
sequence did not occur ﬁntil the early 1970's. Substance P
has the following amino acid sequence,

15
Arg-Pro-Lys-Pro-Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2

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

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

neuromedin K and neurokinin P). See, J.E. Maggio, Peptides,
6. (Supplement 3):237-243 (1985) for a review of these

25 discoveries. Neurokinin A has the following amino acid
sequence, |

- His-Lys-Thr-Asp-Ser-Phe-vVal-Gly-Leu-Met-NH;

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

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



20 havi ng the chenical nane (R)-3-(1Hindol-3-yl)- LN 2o
met hoxyB@#PI§dcet yl ami no] - 2- [ N- (2- (4- (pi peri din-1- Fchtsséiieso
yl ) pi peri di n-1-yl)acetyl)ami no] propane di hydrochl oride 25 trihydrate.

WO 96/ 01819 PCT/ US95/ 08300

- 4- This invention describes processes for preparing

conpounds of Formula | [err] 5 wherei n

m and n are independently O0-6; ' Zis

-(CHR[err])[err]-(CHR[err])[err]-, where, 10 pis 0 or
-.2 - )

hereinaftér referred to as SEQ ID NO:4.
_ Tachykinins are widely distributed in both the
central and peripheral nervous systems, are releaséd from
nerves, and exert a variety of biological actions, which,

5 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

10 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 jinter alia to be
involved in the neurotransmission of pain sensations,

15 including the pain associated with migraine headaches and

| with arthritis. These peptides have 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

20 numerous other maladies, as discussed jinfra.

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

25 recebtor an;agonists 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

30 generally have grea;ef oral biocavailability and metabolic
stability than the earlier classes of tachYKinin receptor
antagonists. Examples of such newer non-peptidyl
tachykinin receptor antagonists are found in United States
Patent 5,328,927, issued July 12, 1994; United States

X,



q is 0 or Joodhfde 1 R4 and R6 are pefipRsdset | Y

sel ected fromthe group consisting of hydrogen

zand C[err]-Cferr] alkyl; ' 'Yis [err] 20 N Rerr],
or Ch-NR[err]Rerr], WO 96/ 01819 . '
PCT/ US95/ 08300 . - 5-
where Rerr], Rerr], and R err] are independently
sel ected fromthe group consisting of hydr ogen and

. (err]-Cerr] alkyl; and 5 _ Rlerr] and Rerr] are
I.ndependent |y hydrogen hal o, -3 - Clerr]-Cerr] al koxy,

CC:[[Z:H :CC:[[:”% atent |§ rHé)(] dﬂo Yssued November 1, t.'I.Bbfl u&[uc_)tr_—rgéhgtl:étgsr
Patent 5 344,830, issued September 6, 1994; United States
Patent 5,331,089, issued July 19, 1994; European Patent
Publication 591,040 Al, published April 6, 1994; Patent

5 Cooperation Treaty publication WO 94/01402, published

January 20, 1994; Patent Cooperation Treaty publication WO
94/04494,.pub1ished March 3, 1994; and Patent Cooperation
Treaty publication WO 93/011609, published January 21,

1993. _
10 _ In essence, this invention provides processes

for preparing a potent non-peptidyl tachykinin receptor

antagonis;. By virtue of its non-peptidyl nature, the

compound of the present invention does not suffer from the

shortcomings, in terms of metabolic instability, of known
15 peptide-based tachykinin receptor antagonists.

This invention provides the novel compound of
the following formula

OCH;

2 o
NH
N CH3
H O=<
N
\

2 HCl
3 H,0

20

having the chemical name (R)-3-(1lH-indol-3-yl)-1-[N-(2-

methoxybenzyl)acetylamino]-2-[N- (2-(4- (piperidin-1-

yl)piperidin—l?yl)acetyl)amino]propane dihydrochloride
25  trihydrate.



10

whi ch coﬁ%rlses r

pharmaceutically acceptable salt or
eacting a conpound of Fornula Ila [err]

S@dﬁﬁ@siobmeof

with a

conmpound of Forrmula Il [err] 20 or a salt thereof, optionally

in the presence of a base.

In a preferred enbodi nent t

I nvention 25 provides novel processes for preparing conpounds of

I
-6-

10

15

20

WO 96/ 01819

PCT/ US95/ 08300
[err]

- 4 -

This invention describes processes for preparing

compounds of Formula I

R

| ==\ w2
(CHz)mY\N,z—@
\ ) FO .
NH H,C
N. .
H
e}
(CHz)n'N Y
I

wherein:
m and n are independently 0-6;

Z is - (CHR®)p- (CHRS) -, where,
p is 0 or 1;.
q is 0 or 1; and
" R4 and R6 are independently selected
from the group cohsisting of hydrogen

and C1-C3 alkyl;

Y is

EoeNay

N-R&, or CH-NRPRE,

hi s
For mul a



* wher ei n: 96/01819 mand n are independently 0-6; PCI/US95/08300
errfg[err]
10

Zis -(CH -(CHR[err])[err]-, where, pis
<0 or 1; ~  qis Oor 1; and

Rlerr] and Rl err] are independently sel ected fromthe

group consisting of hydrogen and Clerr]-Cerr] alkyl;

15 . Yis [err] NRerr], or

CHNRerr]Rerr], 20 '

PCT/ US95/ 08300 - WD 96/ 01819 -5 -

where R2, RP, and R® are independently
selected from the group consisting of
hydrogen and C3-Cg alkyl; and

R! and R? are independently hydrogen, halo,
C1-Cg¢ alkoxy, Ci-Cg alkylthio, nitro,
trifluoromethyl, or C1-Cg¢ alkyl;

10 or a pharmaceutically acceptable salt or
solvate thereof, '
which comprises reacting a compound of Formula IIa
/\ : 3
Y N g g (C1-C¢ alkyl)
- .
\_/ \(cnz),, N N
15 IIa

- with a compound of Formula III
(cnz)m\/\ -z ~/_\ \
. N LR
\ NH2 FO \
H.C
:
20 III

or a salt thereof, optionally in the presence of a base.
In a preferred embodiment this invention
25 provides novel processes for preparing compounds of
Formula I '



where Rlerr], Rerr], and R er iplcrifs9sns3co

i ndepend@'ﬁtwlsw sel ected fromthe group consisting of
hydrogen and Cerr]-Clerr] al kyl; and 5 Rlerr] and Rl err] ’
are i ndependently hydrogen, halo, Cerr]-Cerr] al koxy, '
Clerr]-derr] alkylthio, nitro, trifluoronethyl, or
Cerr]-Cerr] alkyl; or a pharmaceutically acceptable salt
or solvate 10 thereof, whi ch conprises reacting a conmpound of Formul a
Il [err] ' 15 ~or a salt thereof, with a suitable
. hal of or mat e and then reacting the ﬁeﬁulting internediate with a
conpound of Forrmula 1l [err] : or a salt thereof, optionally
in the presence of a base. Thi s inventiRdn al so provides the
novel 25 internedi ates of the forrmula ' =f=\ R2
(CH3)p, N 2L -
| Y —<\:_//
. \ ) 0
: . NH HaC
N
t{CH2)pn=N Y
I
where:.n ‘

m and n are 1ndependently 0-6;

5 . :
2 is - (CHR4)p- (CHR®)g-, where,
p is 0 or 1;
10 g is 0 or 1; and
R4 and R® are independently selected
from the group consisting of hydrogen
. and C1-C3 alkyl;
15

000

N-R2, or CH-NRPRE,
20



VD 96/ 01%;396,01819 | PCT/ USOBETYBSSENS300

=
v

-8- [err wherein: mis 0-6; 5
. Zis -(CHR[err])[err] (CHR[err])[err]-, where, p
is 0 or 1; 10 q|300r 1; and

Rlerr] and Rlerr] are independently selected from
the group consisting of hydrogen and Cerr]-Cerr]
al kyl; and 15 Rlerr] and Rl err] are independently
hydrogen, hal o, . qe;;r -Cerr] alkoxy, (err]-Cerr]

al kylthio, nitro, trifluoromethyl, or (Jerr]-Cferr]

al kyl . 20 I n anoth pdigent_ t iLnventi.gn _al.so

provi des the novel internedi at e‘ﬁ%?e% mﬁ% lalndh(ger grgallpdepeniiﬁg}:%%f
The terns and abbrevi ations useselactég frwem arite ZBroupx arpississthage afhei r
nor mal nmeani ngs unl ess ot herw sghdrogggs&g@aéle.qx aﬁ%lexgml e "[err] C'

refers to degrees Cel sius; refers to nhormal normality; "nol"
refers to nole or noles; "mol" refers to mlllm)le or mllinoles; "g"
refers s Rl and R2 are independently hydrogen, halo,

C1-C¢ alkoxy, Ci1-Cg alkylthio, nitro,
trifluoromethyl, or C;-Cs alkyl;

or a pharmaceutically acceptable salt or solvate
10 thereof, )
which comprises reacting a compound of Formula II

OH
A
(CHz)n=N Y
II
15
or a salt thereof, with a suitable haloformate
and then reacting ‘the resulting intermediate with a
compound of Formula III
' (CH2)m 2 A
. NH; %O )
~H;C
N
20 H
III

or a salt thereof, optionally in the presence of a base.
This invention also provides the novel
25 intermediates of the formula



to gramor ng "kg" refers to kilogramor kil ograns; "pcraeesesséers to
liter Pr"@’rsg "m" means mlliliter or WO 96/ 01819

PCT/U895/08300 - 9- mlliliters;
"M refers to nolar or nolarity; "M5S' refers to mass spectronetry; and
"NVMR'" refers to nucl ear magnetic resonance spectroscopy.

As used herein, the term"Cerr]-Cferr] alkyl" refers to 5 straight or
branched, nonoval ent, saturated aliphatic. chains of 1 to 6 carbon atons
and includes, but is not limted to, nmethyl, ethyl, propyl, isopropyl,
butyl, i sobutyl, t-butyl, pentyls $sopentyl, and hexyl. The term
"Jerr]-Cerr] alkyl"™ includes within its definition the term 10
"Cerr]-Cerr] alkyl". _ "Fblo" repre s chloro, fluoro,

brono or i odo.

“\ag2 used herein refers

to an ester of a h ' ing the formul a
15 [err] whersg |§\halo n¥ err]-Clerr] alkyl.
Preferred hal of or ma®es ar g bronnforna Qlorofornates. 20
Especially preferred are chl arof or mates. Those hal of or mat es wherein
Rlerr] is Cferr]-Clerr] are especially preferred. Most preferred is

i sobut yl chl or of or mat e. ) "Clerr]-Cferr] alkylthio" represents
a straight or breherednal kyl chain having fromone to six carbon atons
25 attached to a sulfur agopy dygical (Jerr]-Clerr] alkylthio groups

i ncl ude nethylthio, ethylthio, propylthro i sopropyl thio, butyl thio
and the |ike. "Cerr]-Cerr] alkoxy" represents a straight
or branched al kyl chai hshavtHR® fg-ol0HRM o-¢ wherear bon atons attached ‘
to :

10

15

20

25

30

p is 0 or 1;
g is 0 or 1; and

R4 and R® are independently selected
from the group consisting of hydrogen
and C1-C3 alkyl; and .

'R1 and R2 are independently hydrogen, halo,
C1~-Cg alkoxy, C1-Cg alkylthio, nitro,
- trifluoromethyl, or C1-Cg alkyl.

In another embodiment this invention also
provides the novel intermediates of Formula II, or a salt
thereof.

. The terms and abbreviations used in the instant .
examples have their normal meanings unless otherwise
designated. For example "°C" refers to degrees Celsius;
"N* refers to normal or normality; *"mol* refers to mole or
moles; "mmol" refers to millimole or millimoles; "g* refers
to gram or grams; "kg" refers to kilogram or kilograms; "L"

refers to liter or liters; “ml® means milliliter or

w



30 an oxyggn aton1 Typical Clerr]-Clerr] al koxy groups incl p&eresesnsioo

nmet hoxy, ﬂ@ﬁ? %ropoxy | sopropoxy, butoxy, t-butoxy, pent oxy and
the like. WD 96/ 01819

PCT/ US95/ 08300 - 10 -

The term "am no-protecting group” as used in the specification refers
to substituents of the am no group commonly enpl oyed to bl ock or
protect the am no functionality while reacting other functional groups

on the 5 conpound. Exanples of such am no-protecting groups include
formyl, trityl, phthaI|n1do trlchloroac%tyl chl or oacetyl ,

bronDacetyI |odoacet , and ur et hane-t blockl Oup& " as
benzyloxycarB@A}Pll&eﬁﬁenyﬁbeﬁig 5&y§g”%§§%ﬁ or mé¥%é% MS f@fé@s
2- ”Ethy|benzibomﬁﬁérb@éytroﬁeﬂﬁyhammbeﬁmyﬁbxgaﬁetzngd nukjear magnetic

4-f | uor obenzyl oxycar bon robenzyloxycarbonyl
3- chIorobenz%@&?é@gFﬁoﬁéFCtg°§€+ obenzgloxycarbonyl

2, 4- di chl or obenzyl oxyc@sha®ed, herBiBmoBBAzFPERy Lot Homplkyl" refers to
3- bronnbggzyl%§¥3§h§05¥|brénEEé&OQﬂ@ﬁﬁhﬂﬁﬁﬂﬁrQ%Nﬂrated aliphatic

4- cyanobenzyloxyc ut oxycar bonyl
1, 1- d|phenylGﬁﬁlnsypéxicépbénQFrbqn1389%ﬁe$84rﬁQﬁ}qges' bug 38 &onyl |

2- phenyl prop-14myk@ay€ar, bﬁ@!hyl? é@hirDl Lyfapyl, 1$Urﬁﬁbﬂrlyl datydr,bonyl |
cycl opent anyl oxycar hon

cycl ohexanyl %y ygnﬁ ~butyl,’ ﬁgrgt h¥ Cl X5 %ﬁ}%ﬂ/ﬁl ”yl% term

2- nethylcyclGh&xe.yabkybartmmgudeszbehxnlauSndqﬁmmﬂﬁﬂon theeFﬁ@%ycarbonyl

2- (:nmet hy uln e gar bonyl
2- (tr|ph%gylph&spﬁl%ggg%thoxycarbonyl f 1 uor enyl met hoxy- car bonyl

("EMOC'), 2-(trimethyl SiHalo erepxesenssnghloro, SLPQFexyREPRR A  1odo.
1-(trinmethylsilyl nethyl Q%rﬁ'“%éloQﬁfhﬁﬁé@aéBOﬁﬂéd herein refers to

5- ben2|soxalylnethoxyc ony 4-ace benzyl oxyca
2,2, 2-tri chl o &S{EFy e r50h9poform1§ %?hé ¥ ‘Hﬁﬁé?&gaﬁb g the

cyclopropylnqkﬁqmmgarbonyl 4- (decyloxy)benzyloxycarbonyl
isobornﬁtgxycarbonyl, 1-piperidy|oxycarbony| and t he Ijke;
benzoyl hyl sul fonyl 30 group, 2-nitroghenylsulfenyl, diphenylphosphine
oxi de and | i ke am no-protecting g&gy s. The speci es of  am no-

0-R9

wherein X is halo, and RY is C1-C¢ alkyl. Preferred
haloformates are bromoformates and chloroformates.

20 Especially preferred are chloroformates. Those
haloformates wherein R is C3-Cg are especially preferred.

Most preferred is 1sobuty1chloroformate
*"C1-Cg¢ alkylthio" represents a stralght or

branched alkyl chain having from one to six carbon atoms
25 attached to a sulfur atom. - Typical C1-Ce¢ alkylthio grcups
include methylthio, ethylthio, propylthio, isopropylthid,
butylthio and the like.
"C,1-Cg alkoxy" represents a straight or branched

alkyl chain having from one to six carbon atoms attached to

30 an oxygen atom. Typical C1-Cg alkoxy groups include _
methoxy, ethoxy, DPropoxy, isopropoxy, butoxy., t-butoxy,
pentoxy and the like.



protecti enployed is usually not critical so |lon safs300€
PLasY, S

deri vat 0 group is stable to the condition of subsequent
reactions on other positions of the WO 96/ 01819

PCT/ US95/ 08300 - 11 -

I ntermedi ate nol ecul e and can be selectively renoved at the

appropriate point wthout disrupting the renai nder of the nol ecul e

i ncludi ng any other am no-protecting groups. Preferred

am no-protecting groups are trityl, 5 t-butoxycarbonyl (t-BQOC),

al I yl oxycarbonyl and benzyloxyta}%onyl Furt her exanpl es of groups
referred to by the above terms are described by E. Has|am "Protective

G oups in Organic CHA% $&5P "a@&n@fﬂfoEEEﬁfﬁg gHOUP | g73)used 1n fhepant er
2, and T.¥beci¢anatadf Pe€ebk W@t subs E’inhmttsvc?f Ithe Gmailtirs gridouP gani

S t hesi s" t . Chapt ti d
oot coppatl oRb1EDER, £h Bypck pr (BESLEP nd pBlepar 2l fons an
(tri phenylfmat:luyb)xahty whole rsacr_me@athqr dbsuet behl Brieumemirctthen i s
mer el y HaL ! Akkiip1 LRC02 KLU SRl AL COAT A A A ot 15

ot her anino E ecting g?oups descri be ra my oye |nstead.
The conpo@ﬁ@@YémpF@}éhlanﬁhbhébb@éﬁo4nt¥¥ﬁhlOrOQQQRX%%ﬁﬁhlﬂTQﬁﬂ?Cﬁr sent

lnventlonb%moaevéeymul Eb&b&cetylasé{ﬂafﬂiféﬁh&%‘l 1§e Hi%c'skl GNP Guce of
t hese chiral cente

e co ou d oduced in the ent invention
occur as ﬁHEQnﬁFe?enﬁ¥i9ﬁ¥8§rB?n ¥i§ﬁﬂFeﬁ9x¥ ag y dual
enant|oneQsmeahymbbhzgsoﬂyaarbonphﬁr$ mmmhoxybénzylnxyraﬁboﬁwastereoners.

Proc es f i soners and
Cont Tat 1 dnd15Br8pRhERIoRYEdrnony EOYITER condidPro Mol | OTEED ond
The terns3“RhlanQbESZYéDHYQQEUOﬂElelh—GhiorODQnﬂnﬁnﬂxﬁanhaﬁmln organic

chem stryotg_ QEEHESFSBSﬁh§1BxycarBSE§1£“Hfﬁfdﬁbﬁgn£§13§ﬁ5§rﬁai jer. The term

"R (rectusg ers configuration a chiral cenfer with a 30
clockmnse3F FRmPBRBAY HOBY CRFBORY br | Hrit Ferbensiresicarponyl,
4-cyancbenzyloxycarbonyl, t-butoxycarbonyl,

15 1,1-diphenyleth-l-yloxycarbonyl, 1,1-diphenylprop-1-
yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p-toluyl)-
prop-2-yloxycarbonyl, cyclopentanyloxycarbonyl,
l-methylcyclopentanyloxycarbonyl, cYclohexanyloxycarbonyl,
l1-methylcyclohexanyloxycarbonyl, .

20 2-methylcyclohexanyloxycarbonyl 2-(4-toluylsulfonyl) -
ethoxycarbonyl 2-(methylsulfonyl)ethoxycarbonyl,
2~ (trlphenylphosphlno) ethoxycarbonyl fluorenylmethoxy—
carbonyl ("FMOC*), 2-(trimethylsilyl)ethoxycarbonyl,
allyloxycarbonyl, l-{trimethylsilylmethyl)prop-1-

25 enyloxycarbonyl, 5—benzisoxalylmethoxycarbonyl, _ :
4-acetoxybenzyloxycarbonYl,_2.2,2—trichloroethoxycarbonyl,
2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl,
4-{decyloxy)benzyloxycarbonyl, isobornyloxycarbonyl,
l-piperidyloxycarbonyl and the like; benzoylmethylsulfonyl

30 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

of subsequent reactions on other positions of the



Second | ovgy gn viewed al ong the bond toward the | owest permsakinddod t Y

group. The tern1 (sinister) refers to that configuration of a chiral

center with a counterclockmnse rel ati onshi p of group priorities

(hi ghest to second | owest) - WD 96/ 01819 _

PCT/U895/08300 - 12 - ° when viewed
. al ong the bond toward the | ovest priority group. The priority of groups

i s based upon their atomc nunber (in order of decreasing atomic

nunber). A parti al list of priorities and a discussion of

stereochenistry is 5 contained in "Ndnéﬁclature of CXgagic Cbggzunds
Princi pl es ct I C Fl et¢cher, et al., eds at pages
103- 128. inc8ffed!d ela%fdﬂ% g Famhes @elegtlé’féﬁleﬁﬁmpﬁédoﬁéelihb L

systemis aIappnepxhatetﬁnrnmknmnnnuttdlsryPMmmgahhﬁ!ubmaigdegoaﬁ!ggﬁgﬁlon,
speci al | rﬁggﬁ I S.systema Fi

Sl’gj el:t i o% :‘A%Ir)?rﬁglgiigs orl é%e%rgl? o%‘i-let h&HRe P Bﬁ?ﬁgilfgchBBH Sof the main
chain is at Prefepped amimmprateqtingDyrioupgse@det origplesent the absol ute
configurati OB-BEté)E}?cé:.SIS&FE}l | e Wecoh ta*ﬁfl‘é@&@a‘%%@hg? ﬁﬁet erm ning) group

h b t iral center and "L",
e or e SR L B vane bt Stonpe SCAatrediinot o
supra, this byvens i stsovenalerdes are dvso.&amsxa?ﬁ@ pnlataaamng--tbstéé£1§% gf E)]be
conpounds d 0 Fornu S e salts of e conpounds
Fo?prrul as || eé'rL a‘ﬁ% m? 59'ed d?’ ‘B 8palelmif, e th?-%n?)nvent i on
can possess %t: sﬁh&ptzazen'i.l prai:l'IdW: Greene anfif PCGeMt | Yubasi cprotedoite
functi opgl %x%i&% ] brganid &5 hgg%»r%%blwtgca@agg;%a punber of

organi ¢ and |n rganlc ase nor gani ¢’ an Tatlds, to forma

phar maceut i §m§gq;atlons fnd dlscuzzfdtk?ﬁzzpharnaceut|Ca}|y
accept abl e Sﬁ}itt 1<'H=‘tlon, lb&e(ihféera@'d'l’tlbﬁ %ESat BrieyisS (P BE%%S 0

t he above g;nu whi ch are substgptla % non- tOXICl% g?fV|ng

or gani sms. Fﬁﬁﬁ%ﬁﬁﬁ E8pt aFRéSs@epiction is merely

1llustrat1ve, the skilled practitioner understanding that
15 other amino-protecting groups described supra may be
employed instead.

The compounds employed and prepared in the
processes of the present invention may have multiple
asymmetric centers. As a consequence of these chiral

20 centers, the compounds produced in the present invention
occur as racemates, mixtures of enantiomers and as
individual enantiomers, as well as diastereomers and
mixtures of diastereomers. Processes for preparing such
asymmetric forms, individual isomers and combinations

25 thereof, are within the scope of the present invention.

The terms "R" and "S" are used herein as
commoﬁly used.in organic chemistry to denote specific
configuration of a chiral center. The term "R" (rectus)
refers to that configuration of a chiral center with a

30 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
configuration of a chiral center with a counterclockwise
relationship of group priorities (highest to second lowest)



i ncl ude Wi}iﬁfﬁgl ts prepared by reaction of the conmpounds pcrusoéodshe

pr esent I'oOn with a pharnaceutically acceptable m neral or organic
acid or an organic or inorganic base. WO 96/ 01819 G
PCT/ US95/ 08300 ' - 13 - Such salts

are known as acid addition and base addition sal ts.

Aci ds commonly enployed to formacid addition salts are inorganic acids
such as hydrochloric acid, 5 hydrobronm c acid, hydroiodic acid, sulfuric :
aci d, - phosphoric acid, and the |ike, and organic acids such as ' }
p-tol uenesul foni c, methanesul fonic 50#?,‘oxalic aci d, |

p- br onophenyl sul fonig citric acid,

id arhoni ¢ .acid,, succi.nic acid, .
benzoi ¢ actd®™ atEFYT a%a]rccffg atﬁ'be B??é’qcitl?é".affot AtFES Lo PT R LY
E_har ln?ceutg';reuhpy dthve prdnEityaldfs grospshes based lugbe, thedosatbate,

i sul fate, R ide, ; RogeRp agt e,
di hydr ogenr:tx)‘ﬁrtl‘)hgépllf‘laﬁ'ar,1 bézsdglfrreat%p eocg&a%{lg{%p%%trogﬁﬁgggﬁ%g) “br %qug?ti?%di de,
acetate, listpropipmeritirg Avhie dicawsfione ofastprgosheméspayeisls
hydr _oclfsl ?rd:@ﬁta%hfwdi&@tﬂ&ﬁétrﬂﬂyaﬂtﬁ@b_ 'éif%”o&*g%ni@:aﬁgﬁx@btﬁnds: PP?H%:QBQ?E& t

propiolate ate., nplo , Succinate, suber at e acate, funmarate,
nal eat e, b%l?‘%éricﬁicfﬁ o’atgfl‘lﬁ %&ﬂ?&-’l%ﬂat 8,-Sben}8§§g, at pages -
chl or obenzp@3 €120. net hyl benzoat e, hydroxybenzoat e, net hoxybenzoate, 20
pht hal ate, xyl enesul fon etate, henyl propi onate,

phenyl butyrate, cit r%ﬁegaﬁﬁ%f(g‘%g& %Ché y{@yd$33xﬁltﬁ%t é:, egl ?&raPeI,"

tartrate, systemebuldlsmtused in mhdsadocumentate, deaphehabsadutesul f onat e, ‘ :

napt hyhal enes 2; f : .ab.e | Lke f 25
phar ma]frcbeut%ﬁ%u%%tc%'aﬁ%%éd}qgggl%%oﬁgg %g‘égr E'Et ﬁg§é8.§E£§%F med with
m neral actRIstRig FYEL R & FdRckste Px@igcadgn forppdaobsonrieneed, sand t hose

formed wi tdth#d ggHE quasbedsS 1SWlrbon oFStheBhaie atkdnand get preegghf onic
acid. T i dila s@pugd b% reco ngzed Egat %he pgrticular 30
count eri o FOEATHER (B £ 555y gaF{an]e ERFstRRVAREPLNES S usual | y not
- of a criticaifiginawiorswf aie dsomer dauwhéchonhe functional ' _
15 (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. _
As noted supra, this invention includes
processes for preparing the salts of the compounds defined
20 by Formula I as well as the salts of the compounds of
Formulas II and III. A compound employed or prepared in
this inventiop can possess a sufficiently acidic, a
sufficiently basic, or both functional groups, and
accordingly react with any of a number of organic and
25 inorganic bases, and inorganic and organic acids, to form a
pharmaceutically acceptable salt. _
'~ The term “pharmaceutically acceptable salt" as
used herein, refers to salts of the compounds of the above
formula which are substantially non-toxic to living
30 organisms. Typical pharmaceutically acceptable salts
include those salts prepared by reaction of the compounds
of the present invention with a pharmaceutically acceptable
mineral or organic acid or an organic or inorganic base.



does not contribu;e undesired qualities to the salt as a  pcNiRb$0830

WO 96/ 018140601813 PCT/ US95/ 08300

< 14 - This invention further enconpasses the processes
Yor preparing the pharnaceutically acceptabl e sol vates of t he
conpounds of Formulas |I. Many of the Fornmula | conpounds can conbi ne
w th solvents such as water, 5 nmethanol, ethanol and acetonitrile to form
pharmaceutical ly accept abl e sol vates such as the correspondi ng hydrat e,
met hanol ate, ethanol ate and acetonitril ate. The term
"optionally in the-presence of a base™ 13 |nd|cates that the reaction may
be performed with a_base 10 resent ch a base.i.s not. .required for
the reactionSuch Fﬁlb?oﬁﬁ%dknégﬁﬁ%ﬁréﬁf zﬁéﬁéqﬁﬂﬂ &PAgEnPAdE5L88

cont ai ni ng osales.nore nitrogen groups, such as N met hyl mor phol i ne,

SLP§L?g;Pepy?:§fgglag;?? F%gl ﬁﬂéh?g13§%lo¥e%eég %ﬁ%ecfg%fy prg?érred are
N—nethylnDrpheﬂtaeaaﬁdlnorg$w¢¢cﬁ¢ﬁﬁ$'Hu;hﬂﬂﬁﬂhxﬁnﬂchdoba§eaﬁsdusualIy nost
preferreg robromic acid, pﬁfﬁfﬁiéﬁ&é”ﬁ&%ﬁ'“%HE%J?T% Ralerred processes

of the presenydlnventlon are th ose processes which result in the
synt hesi s of PRASBROESAPRCHAs Ad Fhentike. igpdupraenis a&ﬂdﬁeéthoﬁé of .

Rlerr] and Rbeﬁbluéﬁegaiﬂonﬂ@Irm%théﬁébdlfonlctddﬂa U@&Qﬂ&thhbldUEthOXy, or
et hoxy. In an es referr qaﬁglnent rocesses of, the
present |nveﬁTP59 Sp e%ﬁi@?%ﬁ@éﬁ?ﬂ%ﬁ% 5 i A& t BSCARECsPftResi s of
t hose cogporidsachdwhbenzohe adidy acdtianadider @nd shbydukgen and the

oth i's h : I t her
preferrgé) n%ﬂgﬁﬁee¥ ?ﬁeégég Sé%é%é%ﬁéﬁ?ﬁf%Q aéﬁéﬁg%&ﬁ%h?é%%%oﬁrgrg ‘hose
processes mhsuhfaEsulPyrﬂsthéa%?ntbkﬁnkﬁate Fuliftitse &dspddAgs i n which
both Rerr] ?ﬂgﬁﬁgéﬁél Rbfoh dréd@%}%‘éiﬁfﬁﬂé’ Qﬁkﬁ@r%ehbﬁ@sﬁhﬁtgrwp

consi'sting o ro net hoxy, and {rif.l uoronmet
Especi al | y pW@FéPF@ﬂP%%%dlwggh%ﬁp pr¥EIHde,  iodident BERCEFE t hose
processes whpebpiénaté, i detamosye}] f@&pﬁylate, acrylate, formate,

15 hydrochlorlde, dihydrochloride, lsobutyrate, caproate,

heptanoate, propiolate, oxalate, malonate, succinate,
suberate, sebacate, fumarate, maleate, butyne-1,4-dioate,
hexyne-1,6-dioate, benzoate, chlorobenzoate,
methylbenzoate, hydroxybenzoate, methoxybenzoate,

20 phthalate, xylenesulfonate,.phénylacetate.
phenylpropionate, phenylbutyrate, citrate, lactate,
v-hydroxybutyrate, glycolate, tartrate, methanesulfonate,
propanesulfonate, naphthalene-l-sulfonate, napththalene-2-
sulfonate, mandelate'and the like. Preferred

25 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
as- maleic acid and methanesulfonic acid.

It should be recognized that the particular

30 counterion forming a part of any salt of this invention is
usually not of a critical nature, so long ds the counterion
doeé not contribute undesired qualities to the salt as a

whole.



of those conpounds in which one of Rlerr] and Rlerr] is rqgen and
t he ot h&YO 96018 or o, net hyl, nethoxy, or WO 96/ 0181%’1

PCT/ US95/ 08300 -15-

trifluoronethyl, substituted at the 2-position of the phenyl group.
Anot her group of especially preferred enbodi nents of the present

I nvention are those processes of the present invention are those
processes which result in 5 the synthesis of those conpounds of Formula |

- in which both Rlerr] and R err] are independently selected fromthe

gr oup consisting of chloro, nmethyid4 sethoxy, and trifl uoronethyl

and they are substituted at the 3 and 5 positions of the phenyl group.
10 . Prefemhksiinﬁnnﬁiunﬂﬁnnﬂherhenpbmpassesnuhetpnocesseare t hose

processes t 0, Formul a
I n-which Qﬂnﬁﬁﬂh :#& ne& mF?ﬁ§%%EQE§&éaQ§¥oggﬁg%%%ta%ﬁgﬁg%%%%%f%%ycle to
which it |Qhenqgmﬂm@@ds OfrﬁgﬁmvéaﬁnltheMﬁanﬁfléheofoﬁm%lﬁé%haln sel ect ed
fromthe 1om L@M@ G.-%Slcahbaaeotuéh(abmeéhdgnsécuiA@I@@iéfil ne, 4-

phenyl |per| i ne, henyl p razine, . 4- | ohex era2|ne

T oyl BhoRACAAIEL R Banp Ll AR SCeTohi iEthe| 5 FOND BRATIR SRICIARLIY. (N, N

di et hyl amaaﬂ:)q@jt[aeﬂledlsblavaﬂes such as theTberpessendisng ailirdﬂ‘m:@,r esenL o

i nvention _ar ua re ve solvent suitable for

t he tenpeﬁgi S#SI g§a8§i%§8”§§gcgc§%§8 E%hg$% preferred are
non- pol ar solvents\Mh&1ﬂﬁﬁﬂﬂﬂqpma0ﬂmhdylda the DeesgnespeﬁialbqseTeferred.
25 indicall® EHEROUAESrBhCERLAUNEy! be ﬁéPf@ﬁné’cEl%Pf&?(E Base q

varieté nmeans which are known in synt eS|s
pr ot o&8| s RFeseREsc PuSc§UCh achafesif BAf unlredlf‘ﬁ’? gthe reaL‘3'-\/1\181'96/01819

PCT/ US95/ @@3@oceed. Preferred bases include organic bases
containing one or more nitrogen groups, such as N-
methylmorpholine, ethylamine, diethylamine, triethylamine,
ethyldiisopropylamine, polyvinyl pyridine} pyridine, and

15 the like. Especially preferred are N-methylmorphbline and
pyridine. The absence of a base is usually most preferred.

In preferred embodiments the preferred processes

of the present invention are those processes which result
in the synthesis of those compounds of Formula I in which

20 at least one of R! and R2 is halo, methyl, ethyl,
trifluoromethyl, methoxy, or ethoxy.  In an especially
preferred embodiment the processes of the present invention
are those processes which result in the synthesis of those
compounds in which one of R! and RZ is hydrogen and the

25 other is methoxy, chloro, trifluoromethyl, or methyl. 1In
another preferred embodiment the processes of the present
invention are those processes which result in the synthesis
of those compeunds in which both R! and R? are
independently selected from the group comnsisting of chloro,

30 methyl, methoxy, and trifluoromethyl.

. Especially preferred embodiments of the present
invention are those processes which result in the synthesis
of those compounds in which one of R! and R2 is hydrogen
and the other is chloro, methyl, methoxy., or
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trifluoromethyl, substituted at the 2-position of the
phenyl group. Another group of especially preferred
embodiments of the present invention are those processes of
the present invention are those processes which result in
the synthesis of those compounds of Formula I in which both
Rl and R? are independently selected from the group
consisting of chlbro, methyl, méthoxy; and trifluoromethyl
and they are substituted at the 3 and 5 positions of the
phenyl group.

Preferred embodiments of the present invention
are those processes which result in the synthesis of those
compounds of Formula I in which Y, when combined with the
nitrogen-containing heterocycle to which it is attached
results in the formation of a sidechain selected from the
group consisting of 4-(piperidin-l1-yl)piperidine, 4-
phenylpiperidine, 4-phenylpiperazine, 4-
cyclohexylpiperazine, 4—¢yclohexylpiperidine, 4-(N,N-
dimethylamino)piperidine, and 4-(N,N-
diéthylamino)piperidine.

The processes of -the present invention are
usually performed in a non-reactive solvent suitable for
the temperatures employved in the reactions. Generally
preferred are non-polar solvents with methylene chloride
being especially preferred.

The compounds of Formula III can be prepared by
a variety of means which are known in the art. Two such
synthesis protocols are described in Schemes I and II,

infra.



wherein WOPIRIANd i s an am no-protecting group, "Ph" SpcTasesisssnt s

Rlerr],Rerr]-substituted phenyl, and "Ind" represents and i ndol e
group. WO 96/ 01819
PCT/ US95/ 08300 - 17 - _ Scheme Il
[err] a)
- 16 -
Scheme T
Ind4(CH2)m\ 2 | | Ind - (CHy) "‘
a) ¢ Nou ' — YN .
| Protection - I OH
NH, NE
APG
0
il : _
Ind'(CHz)m C\ ﬁ
Ind = ({CH;)
i-/ OH n 2 m\/c\ _z=—ph
b) NH — | N .
| Coupling NH
APG . I
APG
[o}
Ind'(CHz)m‘\ g ' Ind-(CH,)
C/- \N/z ~Ph m\ : /z—Ph
) | B
c NH : i '
| . Reduction li""
" APG - APG
Ind-(CHj)p '
\C/\N/Z Ph o 2 "N_A _z=—ph
d) | ® N
" Acylation NH _>¥=o
I - ’ ’ I H3C .
APG APG. _
Ind«(CHy)p Ind-(CH3)py '
z== Ph N\ Zee Ph
A Wi e\

- . |

R ' Deprotection HyC
APG '

wherein "APG" and is an amino-protecting group, “Ph*
5 represents Rl,R2-substituted phenyl, and "Ind"

represents
and indole group.



b) WO 96/01819 d) WO 96/ 01819 PCT/US95/08300
PCT/ US95/ 08300 - - 18 -
The coupling of the substituted am ne can be performed by many neans
known in the art, the particular nmet hods enpl oyed bei ng dependent upon
the particul ar conpound used as the starting material and the type of
5 substituted am ne used in the coupling reaction. These coupling
reactions frequently enploy comonl y used coupllng reagents such as
1, 1-carbonyl diimdazole, 1l-ethyl-3-(3 :
d|nethylanlnopropyl)carbodllnlde nnnohyérate, di cycl ohexyl car bodi i m de,
di et hyl azodi carboxylate, 1- 10 hydgekghenzetri azole, al kyl chloroformate
and an am ne base, phenyl di chl orophosphat e, and chl orosul f onyl
i socyanate. Exanpl es of thesg met hods are described infra.
il -
Ind={CH3a)p c Ind =(CH;ip
a) NS ™ i - 2 NN
: | Protection : | NHz
NH, _

[§]

NH

=0

Ind-{CHj)} p
"™\ N : Ind*{CHj)p
NH,

Y,
/7
[#]
js 4
~

b)

- I
Reduction DIJH

— 2 i
T

APG

Ind«(CHz)p .
Ind*(CH2)pm AN g == ph
N\ /CH\2 /\N/
¢ NH i H
-C) l P
: NH Alkylation NH

| |
APG APG

Ind'(CHz)m

PN — Ind - (CH,) |
\C/\N,? Ph _ N\ /\N/z—ph

d) AH H . > |
_ Acylation NH o

APG

R
Ind«(CHy)p l Ind=(CHz)p
c

NI\ _z=—rh \lc/\N/z—ph

/ .
L) NH o — NH, )

Deprotection H3C




The Intﬁhfﬁ@h e anides are reduced to anm nes usi ng Peageshsiossoo Vel |
known i t. These reductions 15 can be perfornmed using |ithium

al um num hydride as well as by use of many ot her different ‘
al um num based hydri des. An especially preferred reagent enployed in

this reduction is . RED-AL[err], which is the tradenane of a 3.4 M

sol ution of sodi um bi s(2- nmet hoxyet hoxy) al um num hydride in tol uene. 20

Al ternatively, the am des can be reduced by catal ytic hydr ogenati on,

t hough hi gh tenperatures and pressures_are usually required for this.

Sodi um bor ohydride in conbi nation&ith other reagents may be used to
reduce the - ramd Bor ane .conpl_exes, such.as_a.borane di net hyl sul fide 25
conpl ex, are especi 3"11|ey c&é‘?ﬁﬁpginﬁft ﬁﬁ? F'égﬁEf‘FBﬁe?eaofEHl%n‘?agebe .
The acyl apeetiorhetinbysmenydmegnanknewn ain behelane:, theigaryiamiaaf a | arge
nunber of k0 I d i n organic
chenistrywgg%gaéugﬁﬁlg§gge§é%¥%ndggﬁggégggﬂﬁggJ%§$ﬁ%ﬁ$#%##¥§% ng an

anhydr i decomppuad ugsdaasdt theankguring mavemidkrandddis dwes often

enpl oyed @pgeykat8daaneReNISEd PR Fife EERUPYInR KeHAIROH | C TheseaCi d
preferably with an actiyating agent..  An _anm no-de- al koxyl ati.qn type of
reaction ggggléggergagg1anﬁﬁgﬁg85?ntly SERACH | FRIMITE Ya SR SRUBLIZGed

est?rs WTE@bgéhesabﬁehuaﬁeﬂ,l—carboﬁylSﬂﬂiﬂfﬂékole. l-ethyl-3-(3- .
PCT/ US95/ 0830 . i - 19 - to provide
enhanced g&ﬂ&gp?&??§n8P£°9%}§°%¥??%+%$&de mon%&%ﬂ%ﬁq%ﬂg agents. One

pr ef er r eddsoyklabekyicadbeditmide, pdiethyl mzodiptesrbdxydsater,, Isuch as

-nit h . : Q| i.al ‘
p- i ié)PCgp&L»gﬁ%EﬁEStnazoletSanéﬁ%lntcf%fnbexg%és : f,%?;ﬁ%?éﬁe{ y prepare

one opti | soner  over | t i

proceed bPaske ohenwdighiesorhasrhrees iandlorgsulifon prepare the

m xture ofiseBgAhh@EEr SERAMDLEENOS Efie$é endiliods arevdeymdibedinErah _
comonl y enpl oyed ne%gpd for t ution of racem ¢ mxture (or

e r esol t he
nixture of 10 ~enan n&P§frWﬁaéaPﬁeaWﬁ§?§iﬂﬁ%lr% %ﬁﬁéiﬁﬂﬂ%?%%?%()first
convert theiagaproop8usesowellhskeownnim sthey axty. oftHemenmiregiuctioassalt with

an Opf_d; Cal:'a)ﬁ B‘ét blé?fgﬁingdoﬁs?ﬁéeliglbﬁﬁﬁ aluminum hydride as well as
by use of many other diffefent aluminum-based hydrides. An
especially preferred reagent émployed in this reduction is
RED-AL®, which is the tradename of a 3.4 M solution of
.sodium bis (2-methoxyethoxy)aluminum hydride in toluene.

20 Alternatively, the amides can be reduced by catalytic
hydrogenation, though'high temperatures and pressures are
usually required for this. Sodium borohydride in
combination with other reagents may be used to reduce the
amide. Borane complexes, such as a borane dimethylsulfide

25 complex, are especially useful in this reduction reaction.

' | The acylation of the secondary amine can be done
using.any of a large number of technigues regularly
employed by those skilled in organic chemistry. One such
reaction scheme is a substitution using an anhydride such

30 as acetic anhydride. Another reaction scheme often
employed to acylate a secondary amine employs a carboxylic
acid preferably with an activating agent. An amino-de-
alkoxylation type of reaction uses esters as a means of
acylating the amine. Activated esters which are attenuated



ti astereoners can then be separated using differenti al Qgﬁﬂﬁé"
fracti onal WO96Q84P| i zati on, chronatography, or 15 |ike nethods. urther

details regardi ng resolution of enantioneric mxtures can be found in
J. Jacques, et al., "Enanti oners, Racemates, and Resolutions”, (1991).
In addition to the schenmes described above, the practitioner of this
‘invention may al so choose an 20 enanti ospecific protocol for the
preparation of the conmpounds of Formula I1l. Such a protocol enploys a
synthetic reaction design which maintains the chiral center present in
the starting material in a desired ori-edatdi on. These reaction schenes

usual |y produce conpounds in which 25 greater than 95 percent of the title
product is the BERY$@e enhargedtselRativion axrepvervcefibedgent with a

speci fic agpﬁaﬂﬂ@eégem.h_ and Prdroridy Rephar c(¥aseakaewarags Dy-
trypt ophan). Subseguen reactlontﬁie S aretperforned SO as not to
destroy the BRAFFOPRENY K RFF&¥Hya ity [%%ﬂﬂ?q}:ﬁ?phﬁyﬁﬁhé§@§aéﬁe the preferred

enbodi ment of this inventopler to freferenmpi£lf mtedare P eplidad
ggﬁ;&gggﬁ%33§%g§gF $¢ T its éﬁgﬂé%omer, eﬁg_%%ﬁqag%gpractitioner can
Il [err] proceed\rW6Hwd 8iD two routes. The practitioner may first
PCT/U595/083BPbpare the mixture of enantiomers and then separate the

two enantiomers. A commonly employed method for the

Schene

resolution of the racemic mixture (or mixture of
10 enantiomers) into the individual enantiomers is to first
convert the enantiomers to diastereomers by way of forming
a salt with an optically active acid or base. These
diastereomers can then be separated using differential
solubility, fractional crystallization, chromatography, or
15 like methods. Further details regarding resolution of
enantiomeric mixtures can be found in J. Jacques, et al..
"Enantiomers, Racemates, and Resolutions®, (1991).
In addition to the schemes described above, the
practitioner of this invention may also choose an
20 enantiospecific protocol for the preparation of the
compounds of Formula III. Such a protocol employs a
synthetic reaction design which maintains the chiral center
- present in the starting material in a desired orientation.
These reaction schemes usually produce compounds in which
25 greater than 95 percent of the title product is the desired
enantiomer. Such a protocol begins with a specific
enantiomer, such as (R)-(+)-tryptophan (also known as D-
tryptophan). Subsequent reaction steps are performed so as
not to destroy the chiralty. Such enanﬁiospecific
30 syntheses are the preferred embodiment of this invention.
One example of such a protocol is depicted in Scheme III,

infra.



- 21 - The follow ng preparations and exanpLgs, ﬁns?uu
i 11 ustr Y PIEOB ¢ he processes and internedi ates of the i&%@%%en

i nvention. The preparati ons and exanpl es do not limt the scope of this |,

invention in any way. 5 Preparation 1

Tritylation [err] 10 Preparation of 3-(1Hindol-3-yl)-2-(N

tri phenyl met hyl am no) pr opanam de. 15 Trypt ophan am de (26.43 g,

0. 130 nol) was suspended in 260 mM of nethylene chloride and this

m xture was flushed with nitrogen and then put under argon. Trityl -

chloride (38.06 g, 0.136 nol) was dirsd®lved in 75 m of met hyl ene

chloride. The trityl chloride solution was 20 slowy added over 25 m nutes

to the stirred tryptophan anmi RehePgdId i mmersed in an ice bath. The

reaction m xture was then allowed to stir overnight at room

t enper at ur e. olhe reaction m xture was_poured intg a 25

separation f 5 ' f ojil owed by 250
m of brine. N ic Yayer was filterig $5Sodioum sul fat e

to dry, a solid ' urecmpitated;:lpgzzgrrrate was nd the

sol vent was evapor ated. 30 } " Ethyl acetatd was t'hen added to

t he conbi ned (80LkgvpRdphlhS M xture was stirred afd thed ¥t rigerated .

{R) -tritylcryptophan

Coupling

R!
N”\\T::?/
H | :J-—-—-—-———-
Reducti
\Rz eduction

(R)- trityldiamine (R) - trityltryptophanamide

N _ 2
H trityl R

Acylation of
secondary amine

Y

>4 ) .
r N . .
] & ;I:] — X >, L
N I ° \R;_» Deprotection N R?
H trityl (R) - aminoacetamide

(R)-tritylacetamide



MD 96/018 PCT/ US95/ 0838eT1/1s95/08300
- - %20398P“?ght The next day the resulting solid was filtered,

mashed several tines with cold ethyl acetate, and then dried in vacuo.
Yield 49.76 g (85.9%. 5 Preparation 2

Reducti on of Carbonyl [.err] 10 Preparation of

1-am no-3-(1Hindol -3-yl)-2-(N tri phenyl nmet hyl am no) pr opane

Under argon the 3-(1Hindol-3-yl)-2-(N 15 triphenyl nethyl am no) propanam de
(48.46 g, 0.108 nol) was suspended in 270 m of tetrahydrofuran. This
m xture was heated to refl ux. Borén%lnéthyl sul fide conplex (41 3 0,
0.543 nol) was then si;@,\égy a]Idedtothere%ctlon md of the
starting anide dissol A% PISRAEESHOBF 28 Fﬁ@mBﬁ?ﬁnﬂrﬁethyl

sul fide corrrill@ustr‘ﬁﬁisra@lfutthenpmsesbee and sntermeldmteesm@mtthm an
83[err]C oil fLe 0, r al:1
m xture olﬁet rziﬁlvgr uran Thé F %9&9%'5'8 a\/\g’géa ed ctﬂ%q{

sol ution. SddiMir mhﬁweqqme @gNth2§OlﬁV?nﬁa§nth@naﬁﬂd%%Vto 25 the n1xture,

whi ch was then heated.to reflux for about 30 m nut es.
After partitioning the aqueous and oraanic. !Iayers, the organic | ayer
was col | ected. The aqueous | ayer ted with tetrahydrofuran.

The organic | ayers 30 were conbi ned and the solvents were then renoved by
evapor at i on.ﬁl’fgyrl%%u{&ilng liquid was then partitioned

(o] .
——mtt—————
NH, Tritylation NH

10 ' H ) "r.1.,y-

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

15 Tryptophan amide (26.43 g, 0.130 mol) was
suspended in 260 ml of methylene chloride and this mixture
-was flushed with nitrogen and then put under argon. Trityl
chloride (38.06 g, 0.136 mol) was dissolved in 75 ml of
methylene chloride. The trityl chloride solution was

20 slowly added over 25 minutes to the stirred tryptophan
amide solution immersed in an ice bath. The reaction
mixture was then allowed to stir overnight at room
temperature.
| The reaction mixture was poured into a

25 separation funnel and was washed with 250 ml of water,
foflowed 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.

30 Ethyl acetate was then added to the combined
solid and this mixture was stirred and then refrigerated



WD 96/ 01819 PCT/ US95/ 08

-23- WOBMERen ethyl acetate and brine and was Washed%g'q.s,,%sgg,gs time
with brine. The solution was then dried over sodium sul fate and the ‘
solvents were renoved in vacuo to yield 48. 68 grans of the desired

I nt er medi at e. Preparation 3 Al kyl ati on of
primary am ne [err] 10 Preparati on of

1-[ N-(2- met hoxybenzyl ) am no] - 3- (1H i ndol - 3- |
yl)-2-(N-triphenyl met hyl am no) pr opane 15 To a m xture of

1- ami no- 3- (1H-i ndol - 3-yl )-2- (N 't%thenyInethylan1no)propane (48.68 g
0.109 nol) dissolved - I n toluene (1.13 1), was added

' 2- et hoxyB¥RFBLEBRy deTho3nest day the) Hemniming QZWﬁﬁI%%AHﬁQ??aIdehyde

haVI ng be%shed aéeéraystymaslrwimdcdwd b, Wasdet e, reaCtdhem M xt ure was

stirr erni T t r reaned |n vacuo.
The recov \é *rgggﬁg dlhgls'%ﬁ % \1,56?8% %

tetrahydrofuran.nethanol nlxture. To this sol-ution mas added sodi um
bor ohyglri de (6.83 g, 0.180 ”D')-Eﬂﬁbénﬁiﬁﬁﬂﬂf 25 was stirred on ice for
about 4 hours. The solvents were

Reduction o0f Carbonyl

o]

NH, \ NH, ‘

| ]

NH
 trityl _ H trityl
10 _
Preparation of l-amino-3-(1H-indol-3-y1l)-2-(N-
triphenylmethylamino)propane '

Under argon the 3-{l1H-indol-3-yl)-2-(N-

15 triphenylmethylamino)propanamide (48.46 g, 0.108 mol) was
suspended in 270 ml of tetrahydrofuran. This mixture was
heated to reflux. Borane-methyl sulfide complex (41.3 g,
.0.543 mol) was then slowly added to the reaction mixture.

. All of the starting amide dissolved during the addition of

20 the borane-methyl sulfide complex. This solution was then
stirred overnight in an 83°C oil bath.

After cooling to room temperature a 1l:1 mixture
of tetrahydrofuran:water (75 ml total) was added to the
solution. Sodium hydroxide (5N, 230 ml) was then added to

25 the mixture, which was then heated.to reflux for about 30
mihutes. ;

After partitioning the aqueous and organic
layers, the organic layer was collected. The aqueous layer
wés extracted with tetrahydrofuran. The organic layers

30 - were combined and the solvents were then removed by
evaporation. The resulting liquid was then partitioned



f enoved by“ﬁYﬂﬁﬁ ption. The remaining |iquid was partiti 088306 EN
a

1200 m of cetate and 1000 m of a 1:1 brine:2 N sodi um

hydr oxi de solutlon Thi s was -extracted with ethyl acetate (2 x 500 m)
and then dried 30 over sodiumsulfate. The solvents were then renoved by
WO 96/ 01819 : ' PCT/ US95/ 08300

- 24 - evaporation overnight, yielding 67.60 grans (>98%vyi el d) of
the desired product. FDVS 552 (Merr]).

Preparation 4 5 Tritylation [err] 10 Preparation of

(R -3-(1Hindol -3-yl)-2- (N tri phenydret hyl ani no) pr opanoi ¢ aci d

N-tritylt t t t hyl si | 70 0 n1 0. 527
o) ey BeRHSERL etk 1 agptate (aRd RhitE ] piAF SRHEY
t rypt ophan ( t@@eOwgthObz90e nol The nsahhyibrowasrathed ehrded ovéﬁ @bdﬁ&m(BOO

m) under a Qhﬁ.'fQQGnaﬁHnPﬁQhﬂvaeﬂ-@é %rere %M{%%@J g%&lﬁ stirred

for 4.25 hours. Triethyl am ne ( fol | owed
by  the aéélﬁﬁoﬁréﬂsaogoFﬁ%léﬁﬁkﬁeﬁri&ﬂﬂﬁﬂﬁdﬁﬂﬂﬁwl chloride 20 (147.0 g,
0.552 nol§ in nethylene chloride (400 m) using an addition funnel. The
m xture was stirred at room tenperature, under a nitrogen atnosphere

for at | east 20

Alkylation of primary amine

Rl
N : . g \ NH H',\w[::J
N . N |
10 H trityl H tricyl R?
Preparation of 1-[N-(2-methoxybenzyl)amino]-3-(1H-indol-3-
y1l) -2- (N-triphenylmethylamino)propane
15 To a mixture of l-amino-3-(lH-indol-3-y1)-2-(N-

triphenylmethylamino)propane (48.68 g, 0.109 mol) dissolved
in toluene (1.13 1) was added 2-methoxybenzaldehyde (23.12
g, 0.169 mol), the 2-methoxybenzaldehyde having been
previously purified by base wash. The reaction mixture was
. 20 stirred overnight. The solvents were then removed in
yacuo.
The recovered solid was dissolved in 376 ml of a
1:1 tetrahydrofuran:methanol mixture. To this solution was
added sodium borohydride (6.83 g, 0.180 mol). This mixture
25 was stirred on ice for about 4 hours. The solvents were .
removed by evaporation. The remaining liquid was
partitioned between 1200 ml of ethyl acetate and 1000 ml of
a 1:1 brine:2 N sodium hydroxide solution. This was
extracted with ethyl acetate (2 x 500 ml) and then dried
30 over sodium sulfate. The solvents were then removed by



hours wgg"ﬁgﬁl on was quenched by the addition of nEEes8losi0p00 Nl ).

e solution was concentrated on a rotary evaporator to

_near dryness and the m xture was redi ssol ved- in methyl ene chloride and
et hyl acetate. An aqueous work- up involving a 5%citric acid solution
(2X) and brine (2X) was then perforned. The organic | ayer was dried
over 30 anhydrous sodiumsulfate, filtered, and concentrated to
dryness on a rotary evaporator. The solid was dissolved in WO
.96/ 01819 PCT/ US95/ 08300
- 25 - hot diethyl ether fol | owld by the addition of hexanes to
pronote crystallizatian es 0.3 )
anal yti cal fmﬁﬁﬁé Pﬁ)ogefpégﬁﬁdoyg Qéf &{hég gréms fg98% yleTH) ég
tri pheny! rokehdemiired) proganti.c BoME 582 (Mdllated as a white 5 solid in two
crops giving a total of 79%yield. FDVMS 446 (Merr]). 1H NMR
(DVBO-d[err]) [err] 270(m 1H) 283(m 2H) , 335(m 1H),
6.92-7.20 (m 12H), 7.30-7.41 (n£183915409@84 11.73 (br s,
1H) . 19 Amﬂy&sfor(ImrH{eH]MeH]Qerﬂ Theory: C
80.69; H 5.87; 6. . Found: C, 80.47; H 5.92; N, 6.10.

F%eparatl&f%F éati°QbupI|ng [erf]

(]
]

2z
1 =2 fin
=

lal
-
(g}
o
b

10 Preparation of (R)-3-(1H-indol-3-yl)-2-(N-
triphenylmethylamino)propanoic acid [N-trityltryptophan]

Chioretrimethylsilane (70.0 ml, 0.527 mol) was
added at a moderate rate to a stirred slurry of p-

15 tryptophan (100.0 g, 0.490 mol) in anhydrous methylene
chloride (800 ml) under a nitrogen atmosphere. This
mixture was continuously stirred for 4.25 hours.
Triethylamine (147.0 ml, 1.055 mol) was added, followed by
the addition of a solution of triphenylmethyl chloride-

20 (147.0 g, 0.552 mol) in methylene chloride (400 ml) using
an addition funnel. 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).

25 The solution was concentfated on a rotary
eveporator to near dryness and the mixture was redissolved
'in methylene chloride and ethyl acetate. 2n aqueous work-
up involving a 5% citric acid solution (2X) and brine (2X)
was then performed. The organic layer was dried over

30 anhydrous sodium sulfate, filtered, and concentrated to
dryness on a rotary evaporator. The solid was dissolved in



20 Pr epargig Pﬂ fo (R -3-(1Hindol-3-yl)-N(2-nethoxybenzyl pcruseses3oo
(N-tri phenyl rret hyl'am no) pr opanam de To a stirred solution
of (R -3-(1Hindol-3-yl)- 2- (N-tri phenyl net hyl am no) propanoi ¢ acid
(179. 8 g, 0.403 25 nol), 2-nethoxybenzylamne (56.0 m, 0.429 nol), and
hydr oxybenzotri azol e hydrate (57.97 g, 0.429 nol) in anhydr ous :
tetrahydrofuran (1.7 L) and anhydrous N, N- di met hyl f or mam de (500 m)
under a nitrogen atnosphere at Oferr]C, were added triethylanne (60.0
m, 0.430 nol) and 1- 30 (3-dinethyl am2$opr opyl ) - 3- et hoxycar bodi i m de
hydr ochl ori de (82.25 g, 0.429 nol) he m xture was allowed to warmto
WD 96/ 01819 / 5/08300
- 26 - h?%o%?tlr%erarberre fuonl owed n S‘SeRdéiﬁE%Sgh FU§%§?‘HSF FRast
20 hours. hgrm&wr@rm@aklolrﬁ%mqrat e@YOrﬂ'-haSr sracgss 173eGagor@tdB9and then
redi ssol ved mGlﬂEéPYAﬁﬁrmﬂlﬁ%@@ (R) - 3-aauaquaegswgik =90y gf 5% C' tr' c
SO

acid solution sat urated sodi um bi carbonate ution
brine (2X) r1p ee§hor Amino F RropangAS @Chdy Wasnasodared aser ‘dh-h?%irous
sodi um sl faselﬂdldlmmrdﬂ@se@ltvﬁ.:ﬁr wnestadnod 79kayyeld. evaporator. The
desired pro V\%g ﬁg& recrystallized from hot ethyl acetate to
yield 215.8 ﬂ-{ % b:L 950 of 10 analytically pure material. FDMVS
565 (Merr]): (DMSQ1delVR 27 [Br r 1) [ €2 183 2(m.9 3o, 31363 4 mHz
[err]v=14.4 =6 1 9 d =4.
[err]v=14. 4 %’ ]ffﬁ”z?% ‘mztgléﬂ”’ By 3%35%51 th, 3%6[iL Rlif 3? 31*52'4 He,
[err]v=14. 2 H-735(bng, W25 (dd, J= 7 1 He, [err]v 14.2 Hz, 1H), 6.64 (d,
J=2.1 10 I(-IZAnde)s;Lsﬁﬁ&(ci?Héaﬁ&@ Hz, 1H) 6.91 (t, Jz?i_|)4 Hz, 1I—l),I f
7.06-7.38 (m 21 . (.49 7.75 (s, 1H). Anal ysi s for
C[err]H[err]N[err? g 810 69 'I*Freoﬁ' 7: N ((?68 H 6.24; N, 7.43. -
Found: Foux(a 80 65, $0.814A4, 8. 972, 5(11 6.10.

Preparation S

15
Coupling
0 i
z r. 3 N /
l T N ! X 2
trityl H trityl R

20 Preparation of (R)-3-(1lH-indol-3-yl)-N-(2 -methoxybenzyl)-2-
(N-triphenylmethylamino)propanamide

To a stirred solution of (R)-3-(1H-indol-3-yl)-
2- (N-triphenylmethylamino)propanoic écid (179.8 g, 0.403
25 mol), 2-methoxybenzylamine (56.0 ml, 0.429 mol), and
hydroxybehzotriazole hydrate (57.97 g, 0.429 mbl) in
anhydrous tetrahydrofuran (1.7 L) and anhydrous N,N-
dimethylformamide (500 ml) under a nitrogen atmosphere at
0°C, were added triethylamine (60.0 ml, 0.430 mol) and 1-
30 (3-dimethylaminopropyl) -3-ethoxycarbodiimide hydrochloride
(82.25 g, 0.429 mol). The mixture was allowed to warm to



Prepara Reduction of Carbonyl 25 [err] sosfggsgear at i on
of (R)- %b‘?g‘i’&shdm 3-yl)-1-[N-( 2- Ferre

met hoxybenzyl ) am no] - 2- (N-t ri phenyl met hyl am no) pr opane 30 WO

96/ 01819 PCT/ US95/ 08300

- 27 - RED- AL[err], [a 3.4 M solution of sodium bis(2-

nmet hoxyet hoxy) al um num hydride in toluene] (535 m, 1.819 not ),

di ssol ved in anhydrous tetrahydrofuran (400 m) was sl oW y added usi ng
an addition funnel to a refl uxing 5 soI utlon of the acyl ation product,

(R -3-(1Hindol -3-yl)-N 26

(2- et hoxybenzylgélﬁgﬁél\l-t ri phe I rret h I am no) pr opana g, 0.404

nol s) prodfieed T I FPS %PI étL)ZLeGﬁEler
nitrogen akboohphese. The mlxtumcltammonodnﬂmtleﬁcameaarpuapye sol ution. The

reaction 1Q i t addi;tion

of excess sa?%@??ggdle%&ﬁq[}?é& etre igoq'gf%it i'oh lpt)l'o %ls%\&e Eﬁlé gélgdlg‘glr% tartrate
t et r ahydr a@®) 2q9eeuS r ¢RIk tup aglferS%/veGsltrlC |a$7oldals@du‘cm9héax\)m th brine (2X),
dried aversaphysed Ssodiur A duPrsotldea %olfdd il Ettémangnaosss@ﬂgf%ﬁ? to an

oil on a 15 rotary evaporator. No further purl I.cation was_done and
the productafieReTEemer r e QLPAHE r’?éYtersf”éﬁ dried over anhydrous

sodium sulfate and concentrated to dryness on a rotary

evaporator. The desired product was'then' recrystallized

from hot ethyl acetate to yield 215.8 g (0.381 mol, 95%) of ‘
10 analytically pure material. '

FDMS 565 (M'). g
1y NMR (CDC1l3) & 2.19 (dd, J=6.4 Hz, Av=14.4 Hz, 1H), 2.64

(d, J=6.5 Hz, 1H), 3.19 (dd, J=4.3 Hz, Av=14.4 Hz, 1H),
3.49 (m, 1H), 3.63 (s, 3H), 3.99 (dd, J=5.4 Hz, Av=14.2 Hz,
15 1H), 4.25 (dd, J=7.1 Hz, Av=14.2 Hz, 1H), 6.64 (d, J=2.1
Hz, 1H), 6.80 (d, J=8.2 Hz, 1H), 6.91 (t, J=7.4 Hz, 1H),
7.06-7.38 (m, 21 H), 7.49 (d, J=7.9 Hz, 1H), 7.75 (s, 1H).
Analysis for C3gHisN303z: : |
Theory: C, 80.68; H, 6.24; N, 7.43.
20 Found: - C, 80.65; H, 6.46; N, 7.50.

Preparation 6

Reduction of Carbonyl

25
R}

7
\R2

N
H

-% e é
2
% e

tr:.tyl H trityl

Preparatioh of (R)-3 - (1H-indol-3 —yi )-1- [N? (2-
methoxybenzyl)amino] -2- (N-triphenylmethylamino) propane
30



Prepar ati og, 9 Acylation of Secondary Amne [err] PCT/US95/08300
Prepar ati on é?mzR)-3-(1FLindoI-3-yI)-1 [N-(2- 25

met hoxybenzyl ) -acet yl am no] - 2- (N— trlphenylnethylan1no)propane

o a stirring solution of (R)-3-(1Hindol-3-yl)-

1-[ N- (2- met hoxybenzyl )ami no] -2-(N- 30 triphenyl met hyl ami no) propane (0. 404

mol ) in anhydrous tetrahydrofuran (1.2 L) under a nitrogen atnosphere
at Oferr]C WO 96/ 01819

PCT/ US95/ 08300 _ - 27 - - - 28- was added
triethylamne (66.5 m, 0.477 nol) and acetic anhydride (45.0 m, 0.477

nol ). After 4 hours, ur S ety
evapor at or, redi ssol ve% %@ ﬁEt y‘f\gge % ori de ang;ééat%‘ﬁ? 1Sa?l'cet ate, washed
with water mqmmm)uaﬂmm hyidrddeoar t@ﬁﬁ?&ﬁéuéf’@édm&m 3uB%t e,

filtered, a%PP“C&Iﬁéﬁ\ﬁﬂi ti% Jn¥RAdrdudn tecrahgdrofuradVapo0ahdy - wdde
resultlng solid ﬁ@;ﬁﬁisso ved in .chl or qf orm_and Ioadgg onto silica

gel - 60 (230- RV ehsing an,Adipion Fupnel e gr LS5 UELRG| acetate
and hexames.sdDutidte ¢ff athe tacys tliloen priogsical, | i(Red3Fam-andel hy+yl) -N-

?(1: I?IE ?; 3{) Ihexa S r@}i(%us%ﬁfwr}ﬁ g b(zl{];ﬁg%&gﬁ%%hﬁgla@?ipmpanamde
tri phenyl met h@fz&nG ) g Afthanodss @ ed saprandinsenhydygous
tetrahydrofuran (1.0 L) under a nitrogen atmosphere. The
reaction mixture became a purple solution. The reaction
10 was quenched after at least 20 hours by the slow é&dition
of excess saturated Rochelle's salt solution (potassium
sodium tartrate tetrahydrate). The organic layer was
isolated, washed with brine (2X), dried over anhydrous
sodium sulfate, filtered, and concentrated to an oil on a
15 rotary evaporator. No further purification was done and
the product was used directly in the next step.

Preparation 7

20 Acylation of Secondary Amine

oG —oeG

trityil
trltyl

Preparation of (R)-3-(1H-indol-3-yl)-1-[N-(2-
25 _methoxybenzyl)-acetylamino]—Z-(N-
triphenylmethylamino)propane

To a stirring solutlon of (R)-3-(1H-indol- 3-yl)-
1-[N- (2-methoxybenzyl)amino] -2- (N-
30 triphenylmethylamino)propane (0.404 mol) in anhydrous
tetrahydrofuran (1.2 L) under a nitrogen étmosphere at 0°C



over tg&SﬁaﬁﬁﬁPs giving 208.97 grams (87%yield) of 15 popipsésmaed ¥ pure

mat er i Anal ysis for Cerr]Herr]Nerr]Jerr]: Theory: C,
80.91; H, 6.62; N, 7.08. Found: C, 81.00; H 6.69; N, 6.94.
Preparation 8 Deprotection [err] 25 Preparation of

(R -2-am no-3-(1Hindol -3-yl)-1-[ N-(2-

nmet hoxybenzyl ) acet yl am no] pr opane : Formc acid (9.0 m,
238.540 mmol ) was added to 30 a stirring solution of

(R -3-(1Hindol-3-yl)-1-[ N-( 2- ng%hoxybenzy])acetylanino]-2-(N—

WO 96/ 01819 ' - - PCT/ US95/ 08300

- 29 - tryj nyl.met hyl am no) propane (14 23.763 mmm) ) in :
anhydrou§”ﬁ%ﬁﬁ#§£ﬁéXEWFbyﬁaglﬂﬁdéB6agnwiroéeﬂ}itﬁgé H%?g %fetlg O[err]C.
After 4 hmmsiriiddee (Eadt mdn 0LATAr molas chafitent 4 aheurs, the mixtire on a
rotary e or radi.ssql ' | e 0;
hydrozh|§?#%‘§%#%@&%%§e§ b§0§s¥?gag? gggbg¥gtﬂgéh%%8¥%§§£&%ﬁt%ﬁhiethy|
et her andrefdwiliened Oﬁlloﬁlgmﬁnﬁ ethyhyarekate. tvashed widrwatenhan 12. The

produst Wa) and@¥riidet @2x9Ut avkibl BPERYLBRPALHLET 6@ Xdul FAtee O gani ¢
eXLracts MR e concentrated 20 Lo T Ss ¥ botary
evaporator. The resulting solid was dissolved in
chloroform and loaded onto silica gel -60 (230-400 mesh) and
eluted with a 1:1 mixture of ethyl acetate and hexanes.

10 The product was then c¢rystallized from an ethyl _
acetate/hexanes mixture. The resulting product of (R)-3-
(1H-indol-3-yl) -1-[N-(2-methoxybenzyl)acetylamino]-2- (N-
triphenylmethylamino)propane was crystallized and isolated
over three crops giving 208.97 grams (87% yield) of .

15 analytically pure material. ' '

. Analysis for Cy49H39N302:
Theory: C, 80.91; H, 6.62; N, 7.08.
Found: C, 81.00; H, 6.69; N, 6.94.

20 - ~ Preparation 8
Deprotection |
' . R? ' | R!
Y A ' : /
T 2 3 \J —_ | N Yo | \j ,
l;-; l H3C RZ t;:: H3C R2
trityl _ _ . '
25

-

Preparation of (R)-2-amino-3-(1H-indol-3-yl)-1-[N-(2-
methoxybenzyl)acetylamino]propane

Formic acid (9.0 ml, 238.540 mmol) was added to
30 a stirring solution of (R)-3-(lH~-indol-3-yl)-1-[N-(2-
methoxybenzyl)acetylamino]-2- (N- :

20

<4



10 sul fa%ﬁ] ysoered, and concentrat ed on a rotary evapor @CTUSISI8IO a

21. 397 nmol s)
purification was necessary.

white foam
Y1) -1-[ N-(2-net hoxybenzyl ) acet yl am no] propane (7.52 g,
was isolated giving a 90%yield. No further

15

[ N- (2- met hoxybenzyl ) acet yl am no] -

that the

reaction m gl € Aa%erStd HRfkd,Ofchid rHadti®nh hlxRleeREs 88ncehrPadls
VO 96/ 01819 PCT/ US95/ 08300

- 30 -

of et hy

for 30 mnutes, t

solid was r&AB0E

et her.

e conpound (R)-2-am no-3-(1Hi ndol - 3-

Exanple 1 [err] _ 20 Preparation of
(R -2-am no-3-(1Hindol -3-yl)-1-[ N (2-

nmet hoxybenzyl ) acet yl am no] propane di hydrochl ori de A
stirring solution of (R)-3-(1Hi.ndol - 3- I)-l-

anhydpeusit nethyf emmechmdleo mndett & aigregedt asrosphepe, at

to an oil onTg YPFATY EHARGREAT ARG TR SEAATEL wB SoPEREL

2- (N “ tri henyl met hyl am no) propane in

SSoperr]C RMpAEBInEERY omy ”ﬁdéﬁa%e“’a@é" 03 Ko dRaa P B0 ot

-50[err] C

The

t ehéy | afd el 0 anchydveoditiodid il Xt ahe \&Qj&eous alayewedaﬁo stir

The hepdroxbde to a pH greater than 12. The product was

10

15

20

25

30

extracted out 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 (R)-2-amino-3-(lH-indol-3-
v1l)-1-[N-(2-methoxybenzyl)acetylaminolpropane (7.52 g,
21.397 mmols) was isolated giving a 90% yield. No further
purification was necessary.

Example 1
Qj/\/\ R
b R0 — : f(]
tricyl 2 HC1

Preparatlon of (R)-2-amino-3-(l1H-indol-3-yl)-1- [N-(z—
methoxybenzyl)acetylamlno]propane dihydrochloride

A stirring solution of (R)-3-(1lH-indol-3-yl)-1-
[N- (2-methoxybenzyl)acetylamino] -2- (N-
tr;phenylmethylamlno)propane in two volumes of methylene
chloride was cooled to between -40°C and -50°C. Anhydrous
hydrogen chloride gas was added at such a rate that the
temperature of the reaction mixture did not exceed 0°C.
The reaction mixture was stirred for 30 minutes to one hour

at 0-10°C.

§ Bier e afPaR” s A ne et i RSP LR L 1



pr oduct “ﬁfTﬁ$£ﬁﬂ under vacuum at 50[err]C. (Yield >98% pcrnseaiosmsds for

Cerr]H err err]gerr] [err] 2 HA: Theory: C, 59.44; H
6.41; N, 9.90. Found: C, 60.40; H 6.60; N, 9.99. 10
Exanpl e 2 Preparation of 2-((4-cyclohexyl)piperazin-1-yl)acetic acid
potassium salt hydrate 15 Cycl ohexyl pi perazine (10.0 g,

0. 059 nol) was added to ten vol unes of nethylene chloride at room
tenperature. To this mixture was added sodi um hydr oxi de (36 mM of a 2N
solution, 0.072 nol) and tetrabutyl ammni um 20 brom de (1.3 g, 0.004 nol).
After the addition of the sodium droxi de and'tetrabutylannnnium
brom de, methyl - RLOPRACELALE: {dn Opllhen s QL% Dhded AP i pnd ( he
reaction m xt ur e”Was’ s iTFe PEOFED "G HOUTS. e progress of

the reactiofi mashybntthutad mehee mc;m apsadipinBuixture was - The
organi ¢ ”f‘ﬁb‘?&%"\@é Wrﬁﬁ%@%ﬂ@es to HWHEUBLP MRS § Y@Pcbacknpgxtract ed

wi th methyl ene lorid he organi ¢ phases were conmbi ned and washed

twi ce w thresu 'élie‘i‘%rﬁ%éﬂ:%a]t’é}e sHde Wash remayest &y fddtyRtBPRaPBEnat e
sol uti @n, anelnl t\k?@éht é%twwﬁ lni&h@&:—qmg@l @thiease wae drlélaedlaat over .
magnesi um sul fate an S were re ovyie

met hyl 2- (? ﬁ°é ‘S I, vacuum %H%gt aRé“&% §E%>ow- sh oil .
The title mmlmj firs ¢mélpaN§@|2 by 2diE¥al vi ng t he net hyl

2- ((4- cycl ohexyh)pipgr azi - lsyl acekai g, §10-0, %.90. VO 96/ 01819

PCT/ US95/ 08300 - 31 - 0. 042

mol) in ten vol Bewedof di €hGP.&0hel, GhbQ: i 17iHh was cool ed to

15[ ernjpC and then potassiumtrinethyl silanoate . (5.9 g, 0.044) was ‘
added. This mixture was then stlrr?d ] Eor.four to six hours. The

reaction product was renoved by

Preparatlon of 2-((4- cyclohexyl)plpera21n 1-y1)acet1c acid
potassium salt hydrate

15

Cyclohexylpiperazine (10.0 g, 0.059 mol) was

added to ten volumes of methylene chloride at room
temperature. To this mixture was added sodium hydroxide
(36 ml of a 2N solution, 0.072 mol) and tetrabutylammonium

20 bromide (1.3 g, 0.004 mol). After the addition of the
sodium hydrdxide and tetrabutylammonium bromide, methyl
bromoacetate (7.0 ml, 0.073 mol) was added and the reaction
mixture was stirred for four to six hours, The progress of
the reaction was monitored by gas chromatography.

25 | The organic fraction was separated and the
aqueous phase was back-extracted with methyléne chloride.
The organic phases were combined and washed twice.with
deionized water, once with saturated sodium bicarbonate
solution, and then with brine. The organic phase'was dried

30 over maghesium sulfate and the solvents were removed in
vacuo to yield methyl 2-((4- cyclohexyl)plpera21n 1-
yl)acetate as a yellowish oil. '

The title compound was prepared by dissolving

the methyl'2-((4-cyclohexyl)piperazin-l-yl)acetate (10.0 g,



"5 filtraty@benigpshed twice with five volunmes of diethyl PCT/E895m8300t hen

washed twce wth five volunes of hexanes, and then dried in a vacuum
oven for 12-24 hours at 50[err]C. Anal ysi s for
"Cerr]Herr]KNerr]Qerr] [err] 1.5 Herr]Q : Theory: C, 49.63; .
H 7.98; N, 9.65. 10 ~Found: -~ C, 49.54; H 7.72; N, 9.11.

Exanple 3- Preparation of (Ry-2-[N(2-((4-cyclohexyl)piperazin-1- 15

yl)acetyl)am no]-3-(1Hindol -3-yl)-1-[ N (2-

met hoxybenzyl ) acet yl am no] pr opane The title conmpound was

prepared by first cooling - 2-((4- Eyélloﬁexyl )pi' perazin-1-yl)acetic acid
t ' I t t - =15 | 5
Dot aesi v <8042 o kP \HIPSEALHEE B MIEEny 1 SERLE. 2 LLETE

i sobut yl chlvasferokad tn kb °Cagadstbrnt patashdunehperathy bsilanepte not

exceed - 8[ e[s )& o THE, (AAUMNGIRAC! | PR1G KiUEG-WOSas théhi SELAEQr about 1
hour, the tenperature bej ng mai ntai ned 25 between -8[err]C and -15[err]C.

To this m xE?K LMW EheHt*a SR Theyfeactaon product was removed by

(1Hi ndgl - 3f 1 Qraeidh ( AraBHB EW @Rz Wik AC € yeaFoDahes 0pan@iethyl

Ol orr] & NSRRI, YRS aRe A0 RANB: KOTB® hor BRFISR: A0 rat e
such that ttieen ahpiezditin e diatuunt oven doged@-Qéehop€s Thi SOAExture was t hen
stirred formgisl fB}urleﬁélﬁtfz teqpar atur e bet ween -15[err] C and

.-8[err]C reacti on was quenched by the addition of 5
vol unes of wat erThewy or gahi c49 efr Has’ 4#5hdb $hdS-with a e
96/ 018319 Found: C, 49.54; H, 7.72; N, 9.RGT/US95/08300
- 32 - saturated sodi um bi carbonate sol ution. The organi c phase
was then dried over anhydrous potassium carbonate and
: - Example 3

Preparation of (R)-2-[N-(2-((4-cyclohexyl)piperazin-1-
15 yl)acetyl)amino]-3-(1H-indol-3-~yl)-1-[N-(2-
- methoxybenzyl)acetylamino] propéne

The title compound was prepared by first cooling
2-((4-cyclohexy1)piperazin-l—yl)acetic acid potassium salt
20 to a temperature between -8°C and -15°C in 5 volumes of
anhydrous methylene chloride. To this mixture was added
isobutylchloroformate at a rate such that the temperature
did not exceed -8°C. The resulting reaction mixture was
stirred for about 1 hour, the témperature being maintained
25 Dbetween -8°C and -15°C. o
To this mixture was then added (R)-2-amino-3-
(lH-indol-B-yl)-1-[N-(2-methoxybenzy1)acetylamino]propane
dihydrochloride at such a rate that the temperature did not
exceed 0°C. Next added to this mixture was N-methyl
30 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 5
volumes of water. The organic layer was washed once with a



filteredwomwemsmve the drying agent. To the filtrate was PCT/US9S/083®0added 2
equi val ents of concentrated hydrochloric acid, 5 followed by 1 volune of

i sopropyl al cohol. The nethyl ene chl ori de was then exchanged with

i sopropyl al cohol under vacuum by distillation. The
final volune of isopropyl alcohol was then concentrated to three

vol umes by vacuum The reaction 10 m xture was cooled to 20[err]C to
25[err] C and the product was allowed to crystallize for at |east one
hour. The desired - product was thegprecovered by filtration and washed
wth sufficient isopropyl alcohol to give a colorless filtrate.

The crystahaeakatéassbaﬁﬁmdbiearyaﬂsfevg@lﬁ&&éﬁ 5“% d % ¥%.}
(Mri[err]). [erré& %fréé 09- 1. 5. (d J 10 -
Hz, 1%0 was Ehgﬁ ﬁrégd fyen gnhydaens °%ﬂ§Sl%F qnéqﬁna 2.

ﬁ;’ 2H), 2fe5terdedlEd rbmo&ébthé a2y {ng dgentiz, ﬂdﬂthé3ﬁﬁﬁtri&§ h@% 1% Ez 14
43 Hz 2H) tﬁ% 5§dg§5°%$q9évéz€gnt9 JPGC%“F%E %%dlw?dcﬁcﬁf 1(321 CAfy
7.34-7.%1 Eallowpd bye¥ volum¢ of JisopLopviH)gldiedl (s ThEeHmethylenanal ysi s

Egr C[err]Eﬁféflﬁﬁe&ééclﬁ%ﬁ]excha%%gd w1aﬁm¥§dgﬁop¥§ fé%b%%l Unaly10: N

Exanpl e 4 vacuumpbg diseilblalekonR) - 3- (1Hindol -3-yl)-1-[ N-(2- 30

met hoxybenzyl ) acet yl mnenﬁhnai[%iamé%fpw@pr@bﬁ lalcohol was then
The t|tIe conpound

| ) pi peridin-1- ane
\>//va)spplroepar 88“%3}{#%?6%?3 "3 a@&_ﬁ%(p Ungs bv, Harpus. 1 BhendSRCEipn) - 1- [ N- ( 2- q
WO 96/1@1818ixture was cooled to 20°C to 25°C and thePgtodhgt/ 48300

- 33 - allowed to crystallize for at least one hour. The desired
product was then recovered by filtration and washed with
sufficient isopropyl alcohol to give a colorless filtrate.
The crystal cake was then dried under vacuum at 50°C.

15 MS 560 (M+1*).
1H NMR (CDCl3) & 1.09-1.28 (m, 5H), 1.64 (d, J=10 Hz, 1H),
1.80-1.89 (m, 4H), 2.10 (s, 3H), 2.24-2.52 (m, 9H), 2.90
(s, 2H), 2.95 (d, J=7 Hz, 1H), 3.02 (d, J=7 Hz, 1H), 3.12
(dd, J=5, 14 Hz, 1H), 3.77 (s, 3H), 4.01 (dd, J=10, 14 Hz,
20 1H), 4.49 (ABq, J=17 Hz, 43 Hz, 2H), 4.56 (m,. 1H), 6.79-
6.87 (m, 3H), 7.05-7.24 (m, 4H), 7.34-7.41 (m, 2H), 7.67
(d, J=8 Hz, 1H), 8.22 (s, 1H).
Analysis for C33HgsNsO3:
Theory: C, 70.81; H, 8.10; N, 12.51.
25 Found: C, 70.71; H, 8.21; N, 12.42.

Preparation of (R)-3-(1H-indol-3-yl)-1-[N-(2-
30 methoxybenzyl)acetylamino]-2-[N-(2-(4-(piperidin-1-.

yl)piperidin-l—yl)acetyl)amino]propane

The title compound was prepared by first
admixing (R)-2-amino-3-(1H-indol-3-y1l)-1-[N-(2-



ﬁethoxyben acet | am no] pr opane di hydrochl oride (50.0 g, nol )
Gis1y PCTE

with 100 n1 yl ene chl ori de under a nitrogen atno ere.
ln a second flask under a nitrogen atnosphere, 5

2- (4- (piperidin-1-yl)piperidin-1-yl)acetic acid potassium salt (62.3
g, 0.236 nol) was added-to 600 m of nethylene chloride. This mxture
was cooled to about -10[err]C and stirring was continued. To this
m xture i sobutyl chl oroformate (23 m, 0.177 nol) was added -dr opwi se. 10
such that the tenperature of the 2-(4- (plperldln 1-
yl ) pi peridin-1-yl)acetic acid potassium3alt nixture never rose
appreci ably. This - reaction mxture was stirred at about

-10[err]C metmxymaavliaseﬁ%a@la@lm%w@r#lxdrmoc(@orz%ﬁn R-H @H 15

i ndol - 3-yl') - b 11l m(:@:) n&ahaxzbsnﬁylaacleéﬂhymﬁ@]@ﬁm& under a

di hydr ochl ori de/ net hyl ene CH oride m xture prepared supra was sl owy
added to the P> FRIEH BEFPEPAR®I®YI ) pi peri di n- 1- yl )acetic acid potassium
saltllsobutylchIoroformhte/metbnﬁeﬁéaskloundersalnitnogeﬁOatﬂﬁspMGxnuting

' h
TSl or ] Cand- a7 apipRELaf-122Vbideln M 1) aded TR ot ALEANECT
fromthe i cesalt d4n3agd Al Rddemold was nad@eqa:czcﬁ@ rrr}lcoﬁnmetdiwhemct i on
was quenem@rtmet heTﬁégl hmeu% wae Eboﬁédwe&eébo@e PhécOTaddhe 25

solution was adjusted to 2. 3- by t addi ton of su furlc aci d.
The layers méFér§éB§rHP§dCSH81FH§daqd§bd¥u5 m%%ﬁ&ﬁeM@s washed with 100 ni
of drret hyl ene 1ebm|tydehlorofo6%a$ﬂe (23T h:irme @rganlm‘ohﬁ)r aﬁsb@me@mow&hdbggd
and. was i r (1 e was xtracte

with nethyl eﬁé’c@nhlg"gl#gkﬁ%ge?}??r%i %I\IIV\fi (Rrper adc’:i’qf"}eous fraction
from above. N@ﬂbﬁpeuéddnkmryﬂéa¢éﬂﬂcnaqld powussruhkshluamﬂxtunmﬂmened

aqueous Iaye&gsgnggtgg ?%§%g was stirred at roomtenperature for 15
m nutes as g _
PCT/ US95/ 08300 This reaction mixture was stirredsat about -10°C

for about 1.5 hours at which time the (R)-2-amino-3-(1H-

15 indol-3—y1)—1-[N-(2—methobeenzyl)acetylamino]propane
dihydrochloride/methylene chloride mixture prepared supra
was slowly added td the 2-(4-(piperidin-1-yl)piperidin-1-
yl)acetic acid potassium
salt/isobutylchloroformate/methylene chloride solution.

20 The resulting mixture was then stirred for about 1 hour at
a temperature between -15°C and -8°C.

The reaction mixture was removed from the ice
bath and allowed to warm to 15-20°C and the reaction was
quenched by the addition of 200 ml of water. The pH of the

25 solution was adjusted to 2.3-2.7'by the additon of 1N
sulfuric acid. The layers were separated and the agueous
layer was washed with 100 ml of methylene chloride.

- The organic fractions were combined and washed
with water (100 ml). The water wash was back extracted

30 with methylene chloride (50 ml) and combined with the
aqueous fraction from above. Methylene chloride (500 ml)
was added to the combined aqueous layers and the mixture
Was stirred at room temperature for 15 minutes as



basific h 2N sodi um hydroxide to a final pH of 9.8~rmsesiosshel0. 2 was
achi evegw’%}ol\%g The organi c and aqueous fractions vvergagg%ar ated. The
aqueous fraction was washed with nmethyl ene chloride and the 5 nethylene
chl ori de was added to the organic fraction. The organi c fraction was

t hen washed with a m'xture of saturat ed sodi um bi carbonate sol ution
(100 m) and water (50 nl). The bicarbonate wash was separated fromthe
organic fraction and back extracted with nethylene chloride 10 (50 m).
The back extraction was conbined with the met hyl ene chl oride fraction
and the conbi ned fractions were -d¥4 et over nagnesium'sul fate. The
magnesi um_sul f at e was on and fhe volatiles were

trat
renoved bpasifigatdom Wish ENaFPaﬁ"‘%oh%gE‘F’gl‘#%et?i?I ’fﬂ'JochEtoésg -# foam 15
(72.5 g, xWBUoyewds. achbebBA(MeEerr]) - NVMR (DMBO-d6 3:2 mixture of am de

S srer1 )3 - ok Prohnie SR aqueddl) exdeliogs Mol sdplraded® he
3H), 3.72agmeous fzABEdon]Bas, washad (witl/mgehyleng chilqt.de 314 mhe3H) ,
6 76 s 12m(e??1y3.@ne6@hl idsé- §5af:§% &'?Cierftfriarﬁﬁ (f?az_zé'ﬂﬂ] 10‘1@1% (lér S,

ysi's for Clerr] err
70 81 H, oggspicNEragtien was @ mxwre 9f g, 05 N, 12.39.

25t Hoxvh sB'tlﬁQatéEil l@Bd;Qﬁm( Blcgrf)%l_hhtééd&%ﬁ@tﬂéﬁ ﬂlddd_\l'n(lzs a?l)'xéi walt)er

met hoxybe etyl am nol _-2- - (4- (piperidin:1-

pi peri )qu nQ?é %";;ce%/%%?aﬁil%ﬁfé?’a%ﬁﬁe&ﬁ%yﬁ%%ﬁwe’tﬁfd From thé Under
a nitrogeoragamsplieaerisn(dndpbpekiektrdeted widh meuhyildine thilorddet i c aci&
POt aspg UM (S8l b )10 BE packyQktFES: Phn AW K5 ABE RGN Eph! o7 T de. v

cool €
PCT/ US95/ oetbglene chloride fraction and the combined fractions were’

dried over magnesium sulfate. The magnesium sulfate was
removed by filtration and the volatiles were removed by
vacuum distillation to yield the title product as a foam.

15 (72.5 g, >98% yield). MS 559 (M*1)
NMR (DMSO-dg¢ 3:2 mixture of amide rotamers) § 1.25-1.70 (m,

10H), 1.77-2.00 (m, 2H), 1.95 (s, 3/5+3H), 2.04 (s,
2/5.3H), 2.10-2.97 (m, 9H), 3.10-3.65 (m, 3H), 3.72 (s,
2/53H), 3.74 (s, 3/5.3H), 4.26-4.58 (m, 3H), 6.76-7.12 (m,
20 6H), 7.13-7.35 (m, 2H), 7.42-7.66 (m, 2H), 10.80 (br s,
1H) .
Analysis for C33H45Ns503: _
Theory: C, 70.81; H, 8.10; N, 12.51.
 Found:  C, 70.57; H, 8.05; N, 12.39.
25
Example 5

Preparation of (R)-3-(1H-indol-3-yl)-1~[N-(2-
methoxybenzyl)acetylamino]-2-[N-(2-(4- (piperidin-1-
30 yl)piperidin-l-yl)acetyl)amino]propane dihydrochloride -

Ur_1der a nitrogen atmosphere, 2-(4-(piperidin-1-
vl)piperidin-1-yl)acetic acid potassium salt, in ten
volumes of anhydrous methylene chloride, was cooled to



»

35 - between -8[err]C and -15[err]C. To this m xture 08300

i sobut yl chW ¥ at e was added at such a rate that the qﬁﬁﬁ%ﬁ%ture of
the reaction mixture never exceeded -8[err]C. After the addition of the
i sobutyl chloroformate, the 5 reaction mixture was stirred for about ninety
m nutes while mai nt ai ni ng the tenperature between -15[err]C and
-8[err]C. . The reaction mxture was then cool ed to between
-37[err]C and -32[err]C. To.this cooled m xture (R)-2-am no-3-(1H

i ndol - 3-yl)-1-[ N-(2- net hoxybenzyl ) acet yl am no] propane was 10 added as a

solid at a rate such that the tenperaturd® of the reaction mxture did
not exceed -ZOEerr]C After the‘gddltlon ., was conplete, the reaction
m xture was PREWEER| rPed 3/ ~15Gpofio St SHdUXEHRG e t he t enper ature was

mai nt ai ned betsmbaaylchloﬁﬁf@rm&tceamb -ddded rdtC.suldh a rate that the reaction

hed h I {k f h
of the react FeNPeESeRf&: oF Pl oreaeri o AT e SARAR (i ron
of 5N soélfum:hyneoaﬁdliatidﬂneoécﬂtee)wasdmamlqhiamqmmmd thed .
Tt ons ver UsBREHORMIELEL, L WLERR S AH o DR, SRuRL, 07

fraction d frve vo ma gr the pH
was agai n adpaineginsngotBe tempepabupg Pﬁ%wﬁﬁﬁlrlé (ﬁn¢n¢%éh|um

IhydrOXI ?ﬁ ' . The Aéaetlahxmﬂﬁtﬁhf ‘gﬁ hﬁéﬁ?ﬂeccgcﬁ‘iai e Eét(ilre%‘il;leglrlls
ayers thorou es were ,separ an ueqQus i
vva)s/ washed wi 92 &re?"l‘fs/] ef%%chl e & pr‘ﬁ.9°al ed §néR3h?ng“&8° %as
added to thelndganBeyIrar%[wm(z-meﬁhmxyhénzyixuutﬁymammmﬁubtbpgnergaglc
proctiondasadBadcde o so0U 4 B AL LAH WACLUO LA R8O Hhe

bri ne. ani & FPaction %l VEr® agiesi um
nagne5|un1sureacelﬂasmlsh@neddb® 1ot texcéeth. - A07€ .neAfyglesnshe addhkdonde was

replaced wi twae%sﬂ?feyéa Qhétféééﬁid&? mlxc&@wecheﬂvgg%%ar EBraC' d (6N

was added and unmes acetone were slowy add seedi ng. The
crystal abovt yong sheyr rwlwlmf %MP%%M“TH@%%P?%BeW%H WO
96/ 01819 -30°C and -20°C. PCT/ US95/ 08300

15 The reaction was quenched by the addition of

five volumes of deionized water. The pH of the reaction
mixture was then adjusted to 12.8-13.2 by the addition of
5N sodium hydroxide. The aqueous fraction was removed and
extracted with one volume of methylene chloride. The ,

20 methylene chloride fractioris were combined and five volumes
of water was added, and the pH was again adjusted to 12.8-
13.2 by the addition of 5N sodium hydroxide.

After mixing the methylene chloride and équeous

layers thoroughly, the phases were separated and the

25 aqueous fraction was washed with methylene chloride. The
methylene chloride wash was added to the organic fraction
from above and the resulting organic fraction was washed
four times with deionized water and once with brine. The
organic fraction was dried over magnesium sulfate. The |

30 magnesium sulfate was removed by filtration. The methylene
chloride was'replaced with acetone via distillative |
‘exchange. Hydrochloric acid (6N) was added and 13 volumes
of acetone were slowly added with seeding. The crystal
slurry was stirred for about one hour. The resulting



- 36 -

stal slurry was filtered and washed w t h pepusssnssobhe

;
dihydraﬁﬂpﬂ?ﬁ%% salt of the product was then dried under ~ vacuum at

50[err]C. (Yield >98% 5

di hydr ochl ori de salt, may be readily converted to t

standard techni ques.
is added to a solutio
of the solution is 10

In one preferred such procedure,
n containing the di hydr ochl ori
between 11 and 12. The free bas

The product of Exanple 4, the

he free base using
sodi um hydr oxi de

de salt until the pH

e is then extracted

W th organi c solvents and purified as previously described.
Preparation 9 15 Tritylation [errp® - Prep

R -3-(1Hindol -3-yl)-2-(N 2 tri_phenyl met hyl am po) pr
S oot Wl gl R AN

D- Trypt opFarstal Alygy srasy fiditeredy

oVitF

aration of

opanoi c_acid
FeneaneT™h8106 m ,

9. 43 nol )auerdrochlestide saltt eifr ahedpabduan w8s75hkp dnfed andetrogen
at nosphere. This_ 2 ) Xt ed to reflux-and s
for dﬁgﬂPﬂ?éﬂiaﬂggﬁs.%%ﬁgwggfgggén was cooled to 25

triethylamne (2.51 L

(2.63gkg, 9.43 mol)qpd

,- 17.9 ol ) was added, followed by

12-24 "hours. The reaction_, _ }
PCT/ US95/$8800 may be readily converted to the free base using

standard technigues. In one préferred such pro

tirred continuously
[err]C and
trityl chloride

| td St _ erature for
hh Sl df’%ﬁéﬂg%/loel 841,9tt'hrer ed hlaroefTb AR

cedure,

sodium hydroxide is added to a solution containing the

dihydrochloride salt until the pH of the solution is ' ‘

10 Dbetween 11 and 12.

The free base is then extracted with

organic solvents and purified as previously described.

15 Tritylation

Preparation of (R}-3-(1lH-indol-3-yl)-2-(N-
20 triphenylmethylamino)propanoic acid

D-Tryptophan (1.75 kg, 8.57 mol} and
chlordtrimethylsilane {1196 ml, 9.43 mol) were added to
tetrahydrofuran'(8.75 L) under a nitrogen atmosphere. This

25 mixture was heated to reflux and stirred continuously for

about four hours.

The solution was cooled to 25°C and

triethylamine (2.51 L, 17.9 mol) was added, followed by

trityl chloride (2.63 kg, 9.43 mol).
stirred at room temperature for 12-24 hours.

This solution was
The reaction



= 37 - $@? gﬂ nched with the addition of nethanol (385 p&ywssmbssco
stirred forvPPPP m nut es. To this solution was added

nmet hyl t-butyl ether (8.75 L), citric acid (437.5 g, 2.27 nol), and
deionized 5 water (8.75 L). This mixture was stirred for fifteen

m nutes at roomtenperature, the |ayers were separated, the - organic
fraction was washed a second tinme with citirc acid (437.5 g, 2.27 nol)
and dei oni zed water (8.75 L). The aqueous fractions were discarded. 10
The organic fraction was washed wth satséated sodium chl oride, dried
over anhydrous sodi um sul f at e, filfePéd, and concentrated to a foam on

t tqr. d f d h th
(6 75°1) and Wpiarenied shon the ST ERRRC PR ek RakRE’ (367 B Tond ool i s
were renoved syifred ridyn il faoeckrr imiswtesi.t'h heptane (5.0 L). A second
crop was recovered by EXEDUSIU KD RFad Idddedt Teelyd! ¥BREYIN eBnOt ATY

evapor at or, addi ng reflned techni cal et her 1 O L hept ane L),
and t hen f||té$1?§)kﬁﬁ it e aaig dé3§oﬁ|@s 2E§ hmetdp ﬁﬁ@ QGlQ%EWe r|ed

resul tingsi n 3688 6(4. 194,69 19fis( MixturbHwas stirred for fifteen

Lpgggrgtyg% %Béhktrlpﬂ%g%%rehﬁylan1ng&%iop gpigggggdwgge separateé Eﬁgld'

organic fraction was washed a second time with citirc acid
(437.5 g, 2.27 mol) and deionized water (8.75 L). The
aqueous fractions were discarded. _ |
10 The organic fraction was washed with saturated
sodium chloride, dried over anhydrous sodium sulfate,
filtered, and concentrated to a foam on a rotary
evaporator. To this foam was added refined technical ether
(8.75 L) and heptane (8.75 L) at room temperature. The
15 resulting solids were removed by filtration and rinsed with
| heptane (5.0 L). A second crop was recovered by
evaporating the filtrate to dryness on a rotary evaporator,
adding refined technical ether (1.0 L) and heptane (1.5 L),
and then filtering off the resulting solids. Each crop was
20 then dried, resulting in 3688.6 g (96.6%) of (R)-3-(1H-
indol-3-yl)~-2-(N- trlphenylmethylamlno)propan01c acid as. a
white solid.

25
Coupling

OCH;

N ) ' N .
H Trityl H  Trityl

30



WD 96/ 0 : PCT/ USSYa6s38/88300

- 38 - %ﬁ;amﬂﬁg%aration of (R} -3-(1Hindol-3-yl)-N(2-nethoxybenzyl)-2-
(N-tri phenyl net hyl am no) pr opanam de Under a nitrogen

at mosphere (R)-3-(1Hindol-3- 5 yl)-2-(N-triphenyl nethyl ani no) propanoi c
acid (1.6 kg, 3.58 nmol ), 1-hydroxybenzotriazol e nonohydrate (522.45 g,
3.87 nol ), 2-methoxybenzylam ne (505.14 m, 3.87 nol),

triethylamne (539.35 m, 3.87 nol), and 1-ethyl-3-(3-
d|nethylan1nopropyl)carbod||n1de hyd ghlorlde;(741.9 g, 10 3.87 nol) were
added to tetrahydrofuran (12 L). resulting solution was stirred at

room tenperature, for 2 ou T. ol.ye SRl i,n vacuo,
| eavi ng a% rSFF rgg &ﬁé- §1£ ﬂébl §“§ﬁ%é¥rgél 9ﬁ¥?ﬁﬂ§ g glved in
nethylene(NStr¢phenyﬂme(nﬂl§miyo)pﬂ¢m%namﬂde|on was mashed with 0.26 M
citric acid (2 x 4.0 L), with a saturated sodi um bi car bonat e sol ution,-
and then with brine. The organic fraction was dried over anhydrous

magnesi um sul f at e aN@deea Nit¥pggBnpSMAEPReFRMbBL 1 M EzERRL Te solid

resi dug wag)20- ﬁl-@ﬁ@buedyme@&;hyémﬁwtﬁ drio e [Heidtlr. reeql:gat 3.6@Mm
tenperature

-10[ err] C #1 }egﬁgf?ﬁﬁbﬁﬁ??%lﬁ?tgsg?r?%&éﬁg fo[so'i]? %ﬁ% @ ad- % rsvv:tsh;ag to

with col dmelLhyl 2amethbtrybénsylamimel (505 themldr id7 yicdl)di ng 1809.7 ¢

(89. 6% %gé.gl:}uglgﬂi é”g%s; 3352;?1 ¥4 ) g M1 RPN )52 (G

triphenyl n no Prepar ati on
11 30 Rédmechmhaminonrmy) campodiimide dy droddoridgie (741. 9Ad ne ‘

10 3.87 mol) were added to tetrahydrofuran (12 L). The
resulting solution was stirred at room temperature for 20-
28 hours. The solvents were removed in vacuo, leaving an
oily residue. _ '

The residue was redissolved in methylene-

15 chloride (lb.SIL). This solution was washed with 0.26 M
citric acid (2 x 4.0 L), with a saturated sodium
bicarbonate solution, and then with brine. The organic
fraction was dried over anhydrous magnésium sulfate and the
solvents were removed in vacuo. The solid residue was

20 dissolved in ethyl acetate (6.4 L), stirred at room
temperature for 15-30 minutes, and then stirred for 1-24
hours at -5 to -10°C. The resulting solids were collected
by filtration, washed with cold éthyl acetate (2.0 L) and
then dried, vielding 1809.7 g (89.6%) of (R)-3-(1H-indol-3-

25 yl)-N-(2-methoxybenzyl)-2- (N- '
triphenylmethylamino)propanamide.

Preparation 11

30 Reduction of Carbonyl and Acylation of Secondary
~Amine
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3- (1Hi ndol -

“tri phenyl net hyl ami no) pr opane

Vo 96/018)9 PCT/ US95/ 08pSfles9sios300

err] Preparati on of
-3-yl)-1-[ N-(2- met hoxybenzyl )acetyl am no]-2-(N- 5

Under a nitrogen atnnsphere

(R -3-(1Hi ndol - 3- yl)-N-(2- nethoxybenzyl) 2- (N
tri phenyl net hyl am no) propanam- de (1166 g, 2.06 nol) was 10 added to
toluene (8.25 L). RED-AL [a 3.4 M solution of sodi um

" bi s(2-nmet hoxyet hoxy) al umi num hydri de in toluene] (2728 m, 9.27 nol)

was slowy added to this solution and”

and stirred for 1-8 hours. The reaction nlxture was cooled to

0-10[err] C and the 15

L) . tirred for{ 1539 m nutes betwedhs
O[err]C and r@Q ' & f esul ting s:) NE€MY by
filtration, riN ' ! 0 ty—amet>{ \difcarfled H

10

15

20

reactlon

quenched py addi ng dei.oni zed Wa%er

N .
H Trityl

Preparation of 3-(1H-indol-3-yl)-1-[N-(2-
methoxybenzyl)acetylamino]} -2~ (N-
triphenylmethylamino)propane

Under a nitrogen atmosphere (R)-3~(1H-indol-3-
y1l) -N- (2-methoxybenzyl) -2- (N- |
triphenylmethylamino)propanamide (1166 g, 2.06 mol) was
added to toluene (8.25 L). RED-AL® [a 3.4 M solution of
sodium bis (2-methoxyethoxy)aluminum hydride in toluene]
(2728 ml, 9.27 mol) was slowly added to this solution and
the solution was heated to reflux and stirred for 1-8
hours. The reaction mixture was cooled to 0-10°C and the
reaction was quenched by adding deionized water (1.4 L).
The resulting mixture was stirred for 15-30 minutes between
0°C and room temperature. The resulting solids were
removed by filtration, rinsed with toluene (1.0 L) and
discarded. .

The ‘filtrate and rinse were combined and dried
over anhydrous magnesium sulfate. The resulting solution
was cooled to 0-5°C and triethylamine (311.7 ml, 2.25 mol)

OCHj;

The solution was heated to refl ux

(1.4



20 e filtrate and rinse were conbi ned and dri f"’% r
anhydrodgoﬁgaﬁggiUH1squate. The resulting solution mggqggg e &fo
O-5[err]C and triethylamne (311.7 m, 2.25 nol) WO 96/ 01819

PCT/ US95/ 08300 . - 40 - and acetic
anhydride (211.1 m, 2.25 nol) were slowy added between O[err] C and
roomtenperature. After this addition, the solution was allowed to
warmto roomtenperature and stirred at roomtenperature for 1-24
hours. The reaction 5 was quenched by the addition of deionized water
(2.0 L). The | ayers were separare@Vand the aqueous fraction was

di scar ded. . The, or I ¢ fractigon was washed wth a saturated
sodi um bi HPAHRE S AR AP ML afd2ehBRLY VRTSE Showkyt addedd

sodi um chllrtiwkers d°Ct aod (2ol bpmpeFheuseganifter thigciddities, dehed over
anhydr ous gnﬁ ' | _f t |.vept re.renmpved in vacuo,

yi el di ng é%ﬁbl ih#ﬁg&yarﬁﬁgsdgﬁg_ngmd?§5%§9édgéﬁpé?ﬁgvrgc%? te (5.0 L) and
stirred stigirebah Toefetemperatyrelgonodra4ahourswhi Thet reactiom ane 15
(0.5 Ly vamasrdifthchel®y' @hid biaadciohi d¢ H@ESnEkE&(e{iﬁgei (2.61f)ped W th a

2:1 m xture of. cold S#%yl acet at e .and _hept ane _total volune), and
then dri e AAYETS yeser sgparatedpand the amyeque1fraguiPnIwas ) - 1- (N- ( 2-
et hoxyberzydaaded] - 2- (N-t ri phenyl net hyl am no) propane. 20
Exanpl e 6 . Det r‘f‘ﬁé’ lo%:[g'a%rllt',[ %rrgction was washed with a saturated

sodium bicarbonate solution (2 x 2.0 L) and then with a

10 saturated sodium chloride solution (2.0 L). The orgénic ‘

fraction was dried over énhydrous magnesium sulfate, and
the solvents were removed in vacuo, yielding an oil. The
residue was dissolved in ethyl acetate (5.0 L) and stirred
at room temperature for 18 hours after which time heptane
15 (0.5 L) was added. The resulting solids were filtered,
rinsed with a 2:1 mixture of cold ethyl acetate and heptane
(1.5 L total volume), and then dried to yield 976.7 g
(80.1%) of (R)-3-(1H-indol-3-yl)-1-[N-(2-"
methoxybenzyl)amino] -2- (N-triphenylmethylamino)propane.

20 _ . .
Example 6
Detritylation
OCH, OCH,
: N
— ¥o
CH;
H .
25 2 HC1

Preparation of (R)-2-amino-3-(1H-indol-3-yl)-1-[N-(2-
methoxybenzyl)amino]propane dihydrochloride



25 Rvepdomis on of (R)-2-am no-3-(1Hindol -3-yl)-1-[ N PCTUS5/08300

nmet hoxybenzyl ) am no] pr opane di hydrochl ori de WO 96/ 01819

PCT/ US95/ 08300 - 41 -

Under a nitrogen atnosphere (R) 3- (1Hi ndol - 3-

yl)-1-[ N-(2-net hoxybenzyl ) am no] - 2- (N tri phenyl nmet hyl am no) pr opane
(975 g, 1.64 nol) was added to nmet hyl ene chloride (1.95 L) and cool ed
to -40[err]Cto -50[err]C. 5 Anhydrous hydrogen chloride (0.28 kg, 7.67
nmol) was slowy added to this solyt+9n and then it was stirred at -10
to O[err]C for 30-60 ninutes Met hyl~t-butyl ether (1.95 L) was
added and the sol ution r o] addi ti onal
30-60 m nutes. The resu t|n eﬁ§g%%éa£%féghgkﬁté#ghgo#%ﬁan ?%nged with

met hyl t - but¥ll) drHa- (@rn@tbpxybenthaamh@ﬂld?rél&l-to yield 659.4 g (94.6 %

3:‘ h( 5? O(Z:h?(r)nrt:lg.p?renylmeﬁ:hyibﬂ.d..ﬁb? Br¥band- [§%§2gef h@zxmﬁlﬁ waéradaﬂdo ;ﬂ:ﬁg?[\gn
of g (4- (m|ﬂ§€3¥%ﬁnf VBLerdge; ditn 98- %P)é@gtFeolEé §8|d40d5t585|%%1 al t

[err] - 5 Anhydrous hydrogen chloride (0.28 kg, 7.67 mol) was slowly
added to this solution and then it was stirred at -10 to
0°C for 30-60 minutes. Methyl t-butyl ether (1.95 L) was
added and the solution was stirred at -10 to 0°C for an
additional 30-60 minutes. The resulting solids were

10 filtered off and rinsed with methyl t-butyl ether (1.5 L),
and then dried to yield 659.4 g (94.6 %) of (R)-2-amino-3-
(1H-indol-3-yl)-1-[N-(2-methoxybenzyl)amino]propane
dihydrochloride. '

15 Example 7

Preparation of 2-(4-(piperidin-l-yl)piperidin-l-yl)acetic
acid, potassium salt

Zm
/
-0 -
m
)

+ BrCH,CO,CHj
————— .

20 - | | - -




20 WO 96/ 01819 bkion3ag 08300

- 42 - WPS6{0]819 4- (Pi-peri din- yﬁgpl per | di ne
(1.20 kg, 7.13 nol) was added to nethyl ene chloride (12 0 L) under a
nitrogen 5 atnosphere. Tetrabutyl amoni um brom de (0.150 kg, 0.47

nol ) and sodi um hydroxide (1.7 L of a 5 N solution, 8.5 nol ) were then
‘added. The reaction m xture was cooled to 10- 15[ err] C and net hyl
bronoacetate (1.17 kg, 7.65 nol). was added and the resulting m xture
was stirred for a mninmm 10 of 16 hours. Dei oni zed wat er
(1.2 L) was then added to the m ¥re and the | ayers separated. The
aqueous | ayer was back-extracted with nethylene chloride (2.4 L). The

organi c fracti ofs were conbifjed and washed wi th dei oni zed
C':Oz CHj . _ Co,~ K*
]

(l:.'Hz ' : CH-
N , - N

@. . O |

4- (Piperidin-1-yl)piperidine (1.20 kg, 7.13 mol)
was added to methylene chloride (12.0 L) under a.nitrdgeh
5 atmosphere. Tetrabutylammonium bromide (0.150 kg, 0.47
mol) and sodium hydroxide (1.7 L of a 5 N solution, 8.5
mol) were then added. The reaction mixture was cooled to
10-15°C and methyl bromoacetate (1.17 kg, 7.65 mol) was
added and the resulting mixture was stirred for a minimum
10 of 16 hours. '
Deionized water (1.2 L) was then added to the

mixture and the lavers separated. The aqueous layer was
back-extracted with methylene chloride (2.4 L). The
organic fractions were combined and washed with deionized

15 water (3 x 1.2 L), a saturated sodium bicarbonate solution
(1.1 L) and a saturated sodium chloride solution (1.1 L).
The organic fraction was then dried over anhydrous -
magnesium sulfate and concentrated to an oil on a rotary
evaporator to yield 1.613 kg (93.5%) of methyl 2-(4-

20 (piperidin-l-yl}piperidin~-1l-yl)acetate.

A solution of methyl 2-[4-(piperidin-1-
vl)piperidin-1-yllacetate {2.395 kg, 9.96 mol) in methanol
(2.4 L) was added to a solution of potassium hydroxide
(0.662 kg, 10.0 mol @ 85% purity) in methanol (10.5 L)



15 waterd#'S x 1.2 L), a saturated sodi um bi carbonate sol ut pgfrgsesmssde 1 L)
and a sat W@PMI8{di um chl ori de sol ution (1.1L). The organic fraction
was then dried over anhydrous magnesi um sul fate and concentrated to an
0il on a rotary evaporator to yield 1.613 kg (93.5% of nethyl 2-(4- 20
(pi peridin-1-yl)piperidin-1-yl)acetate. A sol ution of nethyl
2-[4-(piperidin-1- . yl)piperidin-1-yl]acetate (2.395 kg, 9.96 nol) in
et hanol (2.4 L) was added to a solution of potassium hydroxide

(0.662 kg, 10.0 nol @85%purity) in nethanol (10.5 L) WD 96/ 01819
PCT/ US95/ 08300 - 43 - - 43 - under a
nitrogen atnosphere. The reaction ed to 45-50[err]C for

gi xture gas heat
a mni mum ofunlkEhfdtrogen atmospheges | f8f T8RERARY ™M F O Ffdanol to
acetone ° HKddicdi o viss-508ct doped mintiimemsoEuléohounsa rotary 5

evaporator. This sol u%i%%r}\\{/%? %&g%&ogﬁ% %%&?1%%@%858 \%lmethSﬁét ure over

16 hours. The resultin iTtere acetone (5.0
L) and then ti5ed Lo was perdlaamedipn khe( §9lsyjonfon a rotary

2\ gégpi( ;%[e;irériﬁsafa/éarp.i Paidl Rchution wagag%u%(gﬁ%géegogasﬁ&ﬁ;r §§L t. 10
of (R)-3-(1HeRRRIAINA QVEY |\1}_6( pours. The resulting solids were ,
et hoxybenzyt) pedted 2 itded wilth( dcetonlel {6l 0ALN- dnd then dried to
YD piperidin L ¥h) Ao8 YR 0B S g  geRi aLh 9 v 1) pl S LYSEALE: [o ]
yl)acetic acid, potassium salt.
10 Ms 265 (M*l)

Example 8

Preparation of (R)-3-(1H-indol-3-yl)}-1-[N-(2-

15 methoxybenzyl) acet:ylamino] -2-[N-(2-(4-(piperidin-1-
vl) piperidin—l-yl_l. )acetyl)aminolpropane dihydrochloride
trihydrate '

OCH-
OCH4

N

" [ 2 )
. = )
s CHy
: N >—N >
N ~ N=CH*'CO2~ K* .
) - 2 .HC1

'3_H20'

2

20 -

Under a nitrogen atmosphere 2-(4-(piperidin-1-
yl)piperidin-1l-yl)acetic acid, potassium salt (0.75 kg,
2.84 mol) was added to methylene chloride (7.5 L). The
resulting mixture was cooled to -15 to -8°C and isobutyl

25 chloroformate (0.29 kg, 2.12 mol) was added at such a rate



20

Under a nitrogen atnosphere 2 (4- (pi peri gefrpdesiosson

yl ) pi perWﬂi’f(Mflg/I )acetic acid, pot assiumsalt (0.75 kg, 2.84 nol) was
added to net hyl ene chl ori de (7 L). The resulting m xture was cool ed
to -15 to -8[err]C and isobutyl 25 <chloroformate (0.29 kg, 2.12 nol) was
added at such a rate. WO 96/ 01819

PCT/ US95/ 08300 - 44 - so as to
mai ntain the tenperature of the reaction mxture bel ow -8[err]C. After
the addition the resulting reaction m xture was stirred for 90 m nutes
between -15 and -8[err]C. . - 44 “The reaction nixture was then

cooled to -35[err]C 5 and solid & am no- 3- %1FL|ndol % 1m&l\l-(z-
met hoxyber®%13%fih AFIrGFdRe theny 8 BEHPSPFﬁe"fOF 15 Rﬁacﬁlﬁﬁ MiXCYRE ) was
added at Elow +82Ce t Adterheheeadtiioboheuper agsutring mesctbomt ai ned at

|ess than SRALEI Lo ALLSL d1eca0d! auctopor, Bact S0, xpice vas

W th the era ure béi'n i ntai ned

bet ween -37[err] C arthe 2agrtiah miftaire waSea;d'terbrcqnd@dquﬁédbe t he
addi ti ?2 g:icgeédi@dzeﬁ{)"‘@t-%'imggl 3( (18- #hdo.ﬂ@ _GERCILPR- M xture was basified

to pH

tion o sodl um hydr oxi de. The aqueous

fractlon\Mﬁ$hQﬁﬂhﬁ§§YéﬁGmF@PéPH@BanﬁdGFPY@ﬁthH@¥bﬁ?zé@ 8% kgmterl{3.75 L)

was added gt h&spramgdc aftr 2gkhoa eatwashat tBYf Fé&E€06n St dhSeet tiike
hydr oxi de to re- a ust

10

15 -

20

25

30

was maln aine at Ess than 1%0 13. gfter the addition, -the
reaction mixture was stirred for about one hour with the
temperature being maintained between -37°C and -20°C. The
reaction was quenched by the addition of deionized water
(7.5 L). The reaction miXture was basified to pH 12.8-13.2
by the addition of .5 N sodium hydroxide. The aqueous
fraction was removed and retained. Additional deionized
water (3.75 L) was added to the organic fraction as was
sufficient 5 N sodium hydroxide to re-adjust the pH to
12.8-13.2. _

The two aqueous fractions were combined, back-
extracted with methylene chloride (1.5 L) and then
discarded. The organic fractions were combined and washed
with deionized water (4 x 3.5 L). These extracts were
combined, back-extracted with methylene chloride (1.5 L),
and . then discarded. The two organic layers were combined
and washed with a satﬁrated sodium chloride solution
(3.7 L). '

The organic fraction was dried over anhydrous
magnesium sulfate, filtered, and solvent exchanged from
methylene chloride to acetone (3.75 L) on a rotary
evaporator. An aqueous solution of hydrochloric acid
(0.48 L of 6 N solution, 2.88 mol) and seed crystals (2 g)
were added and mixture was stirred for 30-90 minutes.
Acetone (13.2 L) was then added and the slurry stirred for
one hour. The resulting solid was then filtered, washed
with acetone (2 x 1.4 L), and dried to yield 633 g (90%) of

L]



*The two aq%%%%@}gléactions wer e conbi ned, back- ext r act egcyydshseg3od1y| ene

chloride ( nd then 20 discarded. The organic fractions were

conbi ned and washed with deionized water (4 x 3.5 L). These extracts
‘wer e conbi ned, back-extracted. with nethylene chloride (1.5 L), and
t hen di scarded. The two organic | ayers were conbi ned and washed with a
saturated sodi um chl oride solution 25 (3.7 L). : The organic
fraction was dried over anhydrous magnesi um sul fate, filtered, and
sol-vent exchanged from met hyl ene chl gride to acetone (3.75 L) on a
rotary evaporator. An aqueous sol ut #en ~of hydrochl oric acid 30 (0.48

mixture vas (81 Frettiorndl il o aa- 12 el tiyd) aoffY el bRt addea
and the sluriy-$2+t4etbimperidin-dney Heuiperidan-dsul ti ng solid was then

(oovs of” PP Ececyl AN ithd thylnberhordtd Brifabaryl el d 033 0

(90% of
PCT/ US95/ 08300 - 45 -
(R -3- (I &indol-3-yl)-1-[N-(2-nmet hoxybenzyl ) acetyl am no] - 2- [ N-

3 AT RSSOt orendt M A i
t he present anyenseful as wdchwkaiafin nytdpmmhybundﬁngecemponnhsndlmg
conmpounds. | 0 \nt.agoni gopi sts of
t he variouspggﬁ%ykﬁﬁé%émﬂﬁ é%ggﬁﬁgﬁbu $ %%%ﬁﬁﬁﬁigggogg,3§§n?£g%f§ in the
t reat ment ortbeevawm¢uﬁ1tﬁchkanrnanu;Theseasgupbanéa areh therxefess, or
defi ci engy ohalAEIVIA AL creatnift | Broaitidhogicabndiegolgr associ ated

W th an excess cl ency of tachykinins” enconEasses t hose
di sorders 2s%QGiRted sHith t3n oﬁﬁ‘q%ﬁroﬂeifétcée%h’nﬂﬁa AgRYBINiBEhyki nin 15

receptors, regerekassgiysditvlafiidsl dsdtderobskaehrkiedi Rith anresesdésin the
local e. or deficiency of tachykinins" encompasses those disorderé
associated with an inappropriate stimulation of tachykinin
15 receptors, regardless of the actual amount of tachykinin'
present in the locale.

These physiological disorders may include
disorders of the central nervous system such as anxiety,
depression, psychosis, and schizophrenia; neurodegenerative

20 disorders such as dementia; including senile dementia of
the Alzheimer's type, Alzheimer's disease, AIDS-associated
dementia, and Down's syndrome; demyelinating diseases such
as multiple sclerosis and amyotrophic lateral sclerosis and
other neuropathological disorders such. as peripheral '

25 neuropathy., such as diabetic and chemotherapy-induced
neuropathy, and post-herpgtic and other neuralgias:; acute
and chronic obstructive airway diseases such as adult
respiratory distress syndrome, bronchopneumonia,
bronchospasm, chronic bronchitis, drivercough, and asthma;

30 inflammatory diseases such as inflammatory bowel disease,

| psoriasis, fibrositis, osteoarthritis, and rheumatoid
arthritis; disorders of the musculo-skeletal system, such
as osteoporosis; allergies such as eczema and rhinitis;
'hypefsensitivity disorders such as poison ivy:; ophthalmic



These physi ol ogi cal disorders may include di sorders o}cg}bgﬁ&%dr

ner vous 9§ﬂ8 uch as anxiety, depr essi on, psychosis,

schi zophreni a; neurodegenerative 20 disorders such as denentia, including
senil e denmentia of the Al zheiner's type, Al zheiners disease,

Al DS- associ at ed denentia, and Down's syndrone; denyelinating di seases
such as nmultiple sclerosis and anyotrophic | ateral sclerosis and

ot her neuropat hol ogi cal disorders such as peripheral 25 neuropathy, such
as di abeti c and chenot herapy-i nduced neur opat hy, and post-herpetic and
ot her neural gi as; acute and chron#€ obstructive airway di seases such as
adul t respiratory distress syndrone, bronchopneunoni a,
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di seases stigd meﬂfdwamsy dla@ealsefél %ﬁ@ﬁeas coneaetlaéfﬁatitbé ositis,
osteoarthritis, di sorders of

%gﬁgmat rtlca 5 et 3,
muscul o- s YRS i 5§ OSFQQpBFBgfsecé?FéF@?gs such as eczem
and r hi ni tdexmatitds;paddntiibny idigotdidersdenshsashaisohol $om; | yyrespht hal m ¢
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di sorders such as al cohqlism stres related somatic
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di seases qedruprs tiypeedeetiertid and 2RBbLACPHERESE; f AeKeRbddRis g, i tat i ve
synpt?gs %ﬁbrosf%g and collagen diseases such as scleroderma and

eosinophilic fascioliasis; irritative symptoms of benlgn
prostatic hypertrophy; disorders of blood flow caused by
vasodilation and vasospastic diseases such as angina,
migraine, and Reynaﬁd'S-disease: emesis; and pain or

20 nociception, for example, that attributable.to'or
associated with any of the foregoing conditions; espeéially
the transmission of pain in migraine. For example the
compounds of Formula I may suitably be used in the
treatment of disorders of the central nervous system such

25 as anxiety, psychosis, and schizophrenia; neurodegenerati?e
disorders such as Alzheimer's disease and Down's syndrome;
respifatory diseases such as bronchospasm and asthma;
inflammatory diseases such as inflammatory bowel disease,
ostecarthritis and rheumatoid arthritis; adverse

30 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, Crohn's disease and irritable
bowel syndrome; incontinence; disorders of blood flow
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_disease; enesis; and pain or 20 nociception, for exanple, that attributable
to or associ ated with any of the foregoing conditions, especially
the transm ssion of pain in mgraine. For exanple the conpounds of
Formula | may suitably be used in the treatnment of disorders of the
central nervous system such 25 as anxiety, psychosis, and schizophreni a;
neur odegenerative di sorders such as Al zhei ner's di sease and Down's
syndr one; respiratory di seases suck’as bronchospasn1and ast hnma;

I nfl ammat ory d|s§ ses suc? as infla tory bowel di seas
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bowel syndrmhgyraimeonti nence; disorders of blood flow WO 96/ 01819
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vasodi | ati on; and pain_or noci ception exa hat ~attri butable
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-pain, and migraines, pain associated with arthritis,

15 cancer-associated pain, chronic lower back pain, cluster
headaches, herpes neuralgia, phantom limb pain, central
pain, dental pain, sunburn pain, neuropathic pain, opioid-
resistant pain, visceral pain, surgical pain, bone injury
pain, pain during labor and delivery, pain resulting from

20 burns, post partum 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

25 prostatic hypertrophy; motility disorders of the
gastrointestinal tract, such as irritable bowel syndrome;
acute and chronic obstructive airway diseases, such as
bronchospasm, bronchopneumonia, asthma, and adult
respiratory distress syndrome; atherosclerosis; -

30 inflammatory conditions, such as inflammatory bowel

| disease, ulcerative colitis, Crohn's disease, rheumatoid
arthritis, osteoarthritis, neurogenic inflammation,

~allergies, rhinitis, cough, dermatitis, urticaria,
psoriasis, conjunctivitis, irritation-induced miosis;
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pain, surgi cal pain, bone injury pain, pain during |abor
and delivery, pain resulting from20 burns, post partum pain, angina pain,
and genitourinary tract-related pain including cystitis.

In addition to pain, NK-1 antagonists are especially preferred in the
treatnent and prevention of urinary incontinence; irritative synptons
of benign 25 prostatic hypertrophy; notility disorders of the _
gastrointestinal tract, such as irritable bowel syndrone; acute and
chronic obstructive airmay diseases €8ch as bronchospasn1

br onchopneunoni a, asth g? and di st ress_syndrone;
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processes of the present invention have also been tested in
15 in vivo model systems for conditions associated with an

excess of tachykinins. Of those compounds tested in vivo
many have shown efficacy against said conditions.
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.Cains 5 1. The conpound (R)-3-(1H i ndol=3—y—2-FN-(2-
met hoxybenzyl ) acetyl am no] - 2- [ N- ( 2- (4- (pi peridin-1- ,

yl ) pi peridin-1-yl)acetyl)am no] propane di hydrochl ori de Jlluﬂ,mmuau l’ I, 10
2. A pharmaceutical fornulation conprising as an a Lo

t he conpound of Claim1l, associated with one or nore pharnmaceutically
acceptable carriers, di luents, or excipients therefor. 15
- 3. A compound as clainmed in d ai m1 %or use Iin treating or preventing
a condition associated with an excess of tachykinins.
Claims
5 | 1. The compound (R)-3-(1H-indol-3-yl)-1-[N-(2-

methoxybenzyl)acetylamino] -2-[N-(2- (4- (piperidin-1-
yl)piperidin-1-yl)acetyl)amino]propane dihydrochloride
trihydrate.

10 2. A pharmaceutical formulation comprising as
an active ingredient the compound of Claim 1, associated
with one or more pharmaceutically acceptable carriers,
diluents, or exéipients therefor.

15 3. A compound as claimed in Claim 1 for use
.in treating or preventing a condition associated with an
excess of tachykinins.



