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benzamides. There remains a need for processes for the preparation of



"?. 1 61/N2 RCH2)mQ5g/dr-J.- 37 4 R3 or a pharmaceutically
acceptable salt, ester, tautomer, solvate or am de thereof; 10wherein
Rl is selected fromthe group consisting of Cl-10al kyl (preferably,
Cl- 4al kyl), C3-8 al kenyl, Cntycloal kyl, (Cmcycloal kyl)C1_6 al kyl,
(C3.8cycl oal kyl ) C3. 8al kenyl and (C1_13 al kyl carbonyl )0Ok8al kyl; n is
an integer from1l to 2 (preferably, nis 1); 15R2 and R3 are each

R s s i b Ut

(preferably, RdransciR3apalietiesch hydr ogen) mis an integer from
1to 7, (preferably, mis an integer from1l to 4, nore preferably, m
is 1); 20 Qis NR8Ro; wherein R8 is selected fromthe group

consi sting of hydrogen, Cl-6&8UMVAREEH KdBYNYVEST®Nrenber ed

car bocycly 3-12 er e C efer I 5- [
5- 8- e nberée d het erﬁ‘égﬁtg?syﬁfmv rﬁa s[g:Fe(%edgtg n%celsg Gothe pr%pgratuon of a
25het er ocycl ytgn@ousdlok formole (Bnd ( phenyl ) C1- 6al kyl ene; and R9 is

selected fromthe group consisting of Cl.6al k% C3. eal kenyl, 6-9
menber ed carbocyclyl, 3-12 nenbered he (preferably 5-9 or

5-8- 2
0O N\/(CHQ)n
1
65 Ry, 2
RZ—  T—(CHy)n—Q
5& F 3 m
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R® 0
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof;
10 wherein

R' is selected from the group consisting of C1.qealkyl (preferably, Ci.
aalkyl), Cs.g alkenyl, Cagcycloalkyl, (Cs.s cycloalkyl)Cqs alkyl, (Ca.scycloalky)Ca.
salkenyl and {C4.5 alkylcarbonyl)C4.salkyl;

nis an integer from 1 to 2 (preferably, nis 1);

15 R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl and Cy.salkoxy
(preferably, R? and R® are each hydrogen);

m is an integer from 1 to 7; {preferably, m is an integer from 1 to 4, more
preferably, mis 1);

20

Q is NR®R®;

wherein R® is selected from the group consisting of hydrogen, C.salkyl,
Cs.salkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl
{preferably 5-8 or 5-8-membered heterocyclyl), phenyl, (6-9-membered

25 heterocyclyl)Cq.galkylene and (phenyl)Cysalkylene;

and R® is selected from the group consisting of C1.salkyl, Casalkenyl, 8-9
membered carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-

2



menber ed heterocyclyl), phenyl, (6-9-nmenbered

het er ocycl yl ) C1. 6al kyl ene, and (phenyl)C16 al kyl ene; alternativelyl,
Qis a saturated 3-12 nenbered N-Iinked heterocyclyl, 5 wherein, in
addition to the N-linking nitrogen, the 3-12 nenbered heterocyclyl

may optionally contain between 1 and 3 additional heteroatons

i ndependently selected fromO, S, and N; wherein Q (when Qis a
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10gr oup consi ghend)f alkydnexy, hal o, carboxam de, Cl.6al kyl, 5-9
menbered or 6-9 nenbered heterocyclyl, -N(CLl.6 al kyl)(5-9 nenbered or
6-9 nenbered heterocyclyl), -NH(5-9 nenbered or 6-9 nenbered

het er ocycl yl ), - O(eBefativelg-Misraesdbhenied 3Ex membymebly\l linke@ Be@romyntgler ed or
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where each of the above heterocyclyl, phenyl, and alkyl groups may be
further optionally substituted with from 1 to 3 substituents independently

selected from the group consisting of trifluoromethyt, methoxy, halo, nitro,
cyano, hydroxy and Ci.zalkyl;

20
provided that the 5- and 6- positions on the phenyl ring are unsubstituted
(i.e., the R?, R® and (CH2)x-Q are bound to the 2-, 3- and 4- positions on the
phenyl ring);
provided further that when R' is methyl, then ~(CH2)n-Q is not piperidin-
25  1-ylmethyl;

and wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl,
cycloalkyl, carbocyclyl, and aryl groups may each be independently and
optionally substituted with between 1 and 3 substituents independently selected
30 from the group consisting of trifluoromethyl, methoxy, halo, amino, nitro,
hydroxy and Cq.3 alkyl;

comprising
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reacting a compound of formula (X) with a compound of formula (X); in

the presence of a peptide coupling agent; in an organic solvent or mixture

thereof; to yield the corresponding compound of formula (1).

5
The present invention is further directed to a process for the preparation
of a compound of formula (1)
N’R1
I
O (CHa)n
1
6
RE i (CH2)m—Q
5'/\/
()
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
10 thereof;
wherein
R'is selected from the group consisting of C1.10alkyl (preferably, C.
salkyl), Csg alkenyl, Ca.scycloalkyl, (Cas cycloalkyl)Cis alkyl, (Cagcycloalkyl)Ca.
galkenyl and (C1.g alkylcarbonyl)Cq.galkyl;
15 n is an integer from 1 to 2 (preferably, n is 1);

R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, triflucromethyl, methyl and Cq.salkoxy
(preferably, R? and R® are each hydrogen);

m is an infeger from 1 to 7; (preferably, m is an integer from 1 to 4, more

20  preferably, mis 1);



reacting a conmpound of formula (X) with a conpound of formula (XI);
in the presence of a peptide coupling agent; in an organic solvent or
m xture thereof; to yield the correspondi ng conpound of formula (1).
5 The present invention is further directed to a process for

t he preparation of a compound of fornmula (1) O/N%..7(CH2)n 1
RICH2)mQ2 6125y J. 34 R3(I) or a pharmaceutically
accept abl e salt, t ersdsaut oner, solvate or am de 10t hereof; wherein
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10
alternatively, Q is a saturated 3-12 membered N-linked heterocyclyl,
wherein, in addition to the N-linking nitrogen, the 3-12 membered heterocyclyl
may optionally contain between 1 and 3 additional heteroatoms independently
selected from O, S, and N;
15 wherein Q (when Q is a saturated 3-12 membered N-linked heterocyclyl)

is optionally substituted with 1-3 substituents independently selected from the
group consisting of hydroxy, halo, carboxamide, Csalkyl, 5-9 membered or 6-2
membered heterocyclyl, -N(C+.s alkyl}{5-9 membered or 6-9 membered
heterocyclyl), -NH{5-9 membered or 6-9 membered heterocyclyl), -O(5-9 or 6-9
20 membered heterocyclyl), (5-9 membered or 6-9 membered heterocyclyl)Ca.
salkylene, Cqgalkoxy, (Cascycloalkyl)-O-, phenyl, (phenyl)C1.3 alkylene, and
(phenyl)C1.zalkylene-0O-;
where each of the above heterocyclyl, phenyl, and atkyl groups may be
further optionally substituted with from 1 to 3 substituents independently
25 selected from the group consisting of trifluoromethyl, methoxy, halo, nitro,
cyano, hydroxy and Ci-salkyl;

provided that the 5- and 6- positions on the phenyl ring are unsubstituted
(i.e., the R% R® and ~(CH.)n-Q are bound to the 2-, 3- and 4- positions on the
30  phenyl ring);
provided further that when R" is methyl, then —(CH2),-Q is not piperidin-
1-ylmethyl;
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reacting the compound of formula (XII) with a compound of formula (XI;

3
10 R

in the presence of a tertiary organic or inorganic base; in a solvent or mixture of

solvents; to yield the corresponding compound of formuta (1).
15

In an embodiment, the present invention is directed to processes for the
preparation of a compound of formuia (la)



1

1 6 2 62R R

0o
(la)

also known as (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-
phenyl)-methanone, or its pharmaceutically acceptable salf thereof, preferably
the corresponding di-hydrochloride salt.
5 in another embodiment, the present invention is directed o processes

for the preparation of a compound of formula (Ib)

@
O\)
(Ib)
also known as {4-isopropyl-piperazin-1-yl)-{4-morpholin-4-ylmethyl-
phenyl)-methanone, or its pharmaceutically acceptable salt thereof, preferably

10  the corresponding mono-succinate salt.

The present invention is further directed to a process for the preparation

of the compound of formula (X1}



-(CH2)m Q

10
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wherein R' is selected from the group consisting of Cy.i0atkyl {preferably,
Craaikyl), Cag alkenyl, Csgoycloalkyl, (Cs.a cycloalkyl)Cq.s alkyl, (Cs
scycloalkyl)Cs.zalkenyl and {C..5 alkylcarbonyl)Csalkyl;

and wherein each of the above alkyl, alkylene, alkenyl, heterocycly],
cycloalkyl, carbocyclyl, and aryl groups may each be independently and
optionally substituted with between 1 and 3 substituents independently selected
from the group consisting of triffuoromethyl, methoxy, halo, amino, nitro,
hydroxy and C..3 alkyl;

comprising

1
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reacting a compound of formula (XX), wherein X is hydrogen or a

nitrogen protecting group and Z is a leaving group, with a compound of formula
(XXI); in an organic sclvent; to yield the corresponding compound of formula
(XI).

In an embodiment, the present invention is further directed to a process
for the preparation of the compound of formula (Xla)

Y
@

H  (Xla)



R3 (X)) R3(XI) activating a conpound of formula (X), to
yield the correspondi ng conpound of fornmula (Xl1), wherein Lisa

| eaving group; 10 15 0% ...... L 61 R c(CH2) 1[4\-11R1 -..... %R2\/ Ri
1 (CH2)mQ

also known as 1-cyclopropyl-piperazine. The compound of formula (Xla)
is useful as a intermediate in the synthesis of compounds of formula (l) and
more particularly, in the synthesis of the compound of formula (la).

In another embodiment, the present invention is further directed to a

5 process for the preparation of the compound of formula (XIb)
EN]
N
H  (Xlb)
also known as 1-isopropyi-piperazine. The compound of formula (Xib) is
useful as a intermediate in the synthesis of compounds of formula (1) and more
particularly, in the synthesis of the compound of formula {Ib).

10 The present invention is further directed to a product prepared according
to any of the processed described hergin.

Nustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a product prepared according to any of
15  the processes described herein. An illustration of the invention is a
pharmaceutical composition made by mixing a product prepared according to
any of the processes described herein and a pharmaceutically acceptable
carrier. [llustrating the invention is a process for making a pharmaceutical
composition comprising mixing a product prepared according to any of the
20  processes described herein and a pharmaceutically acceptable carrier.
Exemplifying the invention are methods of treating a disorder mediated
by histamine, preferably, the Hj histamine receptor, (selected from the group
consisting of neurologic disorders including sleep/wake and arousal/vigilance
disorders (e.g. insomnia and jet lag), attention deficit hyperactivity disorders
25 (ADHD), learning and memory disorders, cognitive dysfunction, migraine,
neurogenic inflammation, dementia, mild cognitive impairment (pre-dementia),
Alzheimer's disease, epilepsy, narcolepsy, eating disorders, obesity, motion
sickness, vertigo, schizophrenia, substance abuse, bipolar disorders, manic

disorders and depression, as well as other histamine H; receptor mediated

9



/ 4 R3in the presence solvents; ' 511.4 reacting "..J-3 R2
(Xr)s51r./c)...- 3 (Xi1)4(l) R3 the conpound of formula (XIl) with a
conpound of fornula (Xl); of a tertiary organic or inorganic base; in
a solvent or mxture of to yield the correspondi ng conmpound of
formula (1). In an enbodi nent, the present invention is
directed to processes for the preparation of a compound of formula
(la) (la
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present inventi Fon "
any of the processes described herein or a pharmaceutical composition as

5 described above.
Another example of the invention is the use of a product prepared

according to any of the processes described herein in the preparation of a
medicament for treating: (a) a sleep/wake disorder, (b} an arousal/vigilance
disorders, (c) insomnia, (d) jet lag, (e) attention deficit hyperactivity disorders

10 (ADHD), (f) a learning disorder, (g) a memory disorder, (h) cognitive
dysfunction, (i) migraine, (j) neurogenic inflammation, (k) dementia, (I) mild
cognitive impairment (pre-dementia), (m) Alzheimer’s disease, (n) epilepsy, (0)
narcolepsy, (p) an eating disorder, {q) obesity, (r) motion sickness, (s) vertigo,
(t) schizophrenia, (u) substance abuse, (v) bipolar disorder, (w) manic disorder,

15 (x) depression, (y) upper airway allergic response, (z) asthma, (aa) itch, (bb)
nasal congestion or {cc) allergic rhinitis, in a subject in need thereof.

DETAILED DESCRIPTION OQF THE INVENTION
The present invention is directed to processes for the preparation of

20  compounds of formula ([}

R ()
and pharmaceutically acceptable salts, esters, tautomers, sclvates or
amides thereof: wherein R', R?, R®, n, m and Q are as herein defined. The
compounds formula (1) of the present invention are useful for the treatment of
25 disorders and conditions mediated by a histamine receptor, preferably the H3
receptor.

10



for the preparation of a conmpound of formula (Ib) (Ib) al so
known as

(4-1sopropyl -pi perazin-1-y1)-(4-norpholin-4-yl net hyl phenyl) - met hanone
, or its pharnmaceutically acceptable salt thereof, preferably 10 the
correspondi ng nono-succi nate salt The present i nvention is
further directed to a process for the preparation of the compound of
formula (XI)
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i nvention is @urt%er glpiﬁea%:' Edl?ordeljsnfaﬂ@"eegs 'H&E%S%#%?%ﬂﬁgﬁépof t he
compound &1 fanegl %{eemn@plrm@m@etoanleg@ekcpmgﬂalé‘@rmonai shifts, Parklnson s—
1-cycl opropyl : r

2 i permed: at S A ERE e o DR e el R R bR
particul arly, mﬂmpeldrfetfgwn@ai@g.dssomer@ l@eé@nﬁwﬂﬁdSi@KneB@,r\fmig@ (I a)

schizophrenia, substance abuse, bipolar disorders, manic disorders and

m)re

depression, as well as other disorders in which the histamine H; receptor is
16 involved, such as upper airway allergic response, asthma, itch, nasal
congestion and allergic rhinitis in a subject in need thereof. For example, the
invention features methods for preventing, inhibiting the progression of, or
treating upper airway allergic response, asthma, itch, nasal congestion and
allergic rhinitis. Excessive daytime sleepiness (EDS) may occur with or without
20  associated sleep apnea, shift work, fibromyalgia, MS, and the like.

The compounds of the present invention may be used in methods for
treating or preventing disease states selected from the group consisting of:
cognitive disorders, sleep disorders, psychiatric disorders, and other disorders.

Cognitive disorders include, for example, dementia, Alzheimer's disease

25  (Panula, P. et al,, Soc. Neurosci. Abstr. 1995, 21, 1977), cognitive dysfunction,
mild cognitive impairment (pre-dementia), attention deficit hyperactivity
disorders (ADHD), attention-deficit disorders, and learning and memory
disorders (Barnes, J.C. et al., Soc. Neurosci. Abstr. 1993, 19, 1813). Learning
and memory disorders include, for example, learning impairment, memory

30 impairment, age-related cognitive decline, and memory loss. Hj antagonists
have been shown to improve memory in a variety of memory tests, including
the elevated plus maze in mice (Miyazaki, S. et al. Life Sci. 1995, 57(23), 2137-
2144), a two-trial place recognition task (Orsetti, M. et al. Behav. Brain Res.
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I n anot her enbodi nent, the present invention is further directed to a
5process for the preparation of the conpound of formula (Xl b) H(X b)
al so known as 1-isopropyl -pi perazi ne. The conpound of formula (Xl b)
is useful as a internediate in the synthesis of conmpounds of fornula
(1) and nore particularly, in the synthesis of the conpound of
formula (I b). 10The present invention is further directed to a

duct f th d.d b d.h
T ustrati ve 10t A RanE on Taras SR Bt Fad M e o o
conpri sing a pledr Wackeakp.c@lhl Fhaoceept 6dHse 12EDY, 66B- Gaa)damj the cwhsmtnaze

| et rati on BebRePnve e PR b R ER (R PO AR b hade by

m xing a pr odsumnntqrreepsiyegbmteoewelrmgart aniaaymodel deéhq)IeenH@smspaldeem:tsi bed
herein andga P]ha%{eﬁﬁ‘&neb*éfffc(i%lsoﬁg%c??%%% isfsldre § ngFovéthe%rt he

i nvention |s a process arnaceu osrtion
conpri sing m HorgGad. gt aldBeba»pBawaResl 2§J@éo‘rfﬂ| ‘n@) t161~aﬁ§/) of the

20pr ocesses desc“é? éﬂu S&ﬁé@ur?dl?d fo?@ggﬂgg%am%'a{ 91%8?%@@

carrier. the ‘ating a
di sorder nedi aaredebw (mntbtoamthmzt ap$®iaéecamt§plew)ne:at®|&wsdlmrdere of

receptor, (S%@%ﬁ/ﬁ%kéﬁ Sdsigly %t@??&ﬁnﬁéléﬂ;‘%égf S ?éeﬂgde sIGpRpger s

|nclud|ng sl eep/'wa arousa ance der's omi a
and jet |49), (ER¥esitdadiandeytimidisordgrefaliavieviethprali BMlestaviesy Alspm)er

| earning and W d'F%Qés%eanjar’]or%%%B'zrﬁ'm ﬁn&%ﬂdp’rrb%tdaﬂged W&ra%'s@tﬁated

neurogenic infla cognitive 1 npalr
(pr e- demrent i ayvith gandusispeices, supk gader, exgpinla giegp anaea:@e@rpg@opa@aail ng

di sorders, obgghiohal §Hﬂ’¥s‘ ?’Qrkﬁ’lsﬁhg%?s%asé’ it cISEHL gﬂﬁg g@ﬂﬂegsion .

subst ance abuse, bipolar disorders, manic disorder depr essi on,
as well as ot ﬁfé&m%h@ﬁm%éh'ﬁthé@}?ﬂé‘ﬁsmdl ated disorders such as

upper airygy all erF@yﬁmét‘ﬁ%Fa%ﬁa%rs RelBdBor é>€aﬁ-ﬁbie @é‘%?dph?é?&g%%hék@r @nd
allergic rhinit d

|§é npri si ng amnlsterlng?3 oasulgect n need

t hereof, a t hard&Melt | d&auwn@ph@adpb%rgérﬁmt hgrmacobr1§86:c15s. $9kped
according to &BMlaszsérﬁérsPH@ﬁ%ﬁ%ﬁéﬂ@%gié@‘?@n neffdeti, . efal. Br. J.

phar maceuti cal_ conpositi descri above. Another exanpl e of

t he i nventi onPha@masel. §2%8. 3 Jstnleso:frespmbPatiaaée 8t di ng to any of

the pr OCGSSGSPQ%MMCH@&PIQBQ m (e 2@5@9@)r AldotRe Oftark, rredalt GRMBYs f or
treating: 2(Sa) a slee /vva e disor an arousal/w | ance

di sor der s20 ( cJulifgs 1050, & 715t ?rkijd-e“(%)cz stelefob PR P%|11995 435,

hyper acti vi t y1o-s6s ﬂ;@d ﬁzferences cited therein.), obsessive-compulsive disorder, and
post-traumatic stress disorder.
Other disorders include, for example, motion sickness, vertigo {including
vertigo and benign postural vertigo), tinitus, epilepsy (Yokoyama, H. et al., Eur.
25 J. Pharmacol. 1993, 234, 129-133), migraine, neurogenic inflammation, eating
disorders (Machidori, H. et al., Brain Res. 1992, 590, 180-1886), obesity,
substance abuse disorders, movement disorders (e.g. restless leg syndroms),
and eye-related disorders (e.g. macular degeneration and retinitis pigmentosis).
The present invention is further directed to processes for the preparation

30  of compounds of formuia {XI}
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10(ADHD), (t) a learning disorder, (g) a nmenory disorder, (h)
cognitive dysfunction, (i) mgraine, (j) neurogenic inflammation, (k)
denentia, (I) mld cognitive inpairnent (pre-denentia), (m
Al zhei ner' s di sease, (n) epilepsy, (o) narcol epsy, (p) an eating
di sorder, (qg) obesity, (r) notion sickness, (s) vertigo, (t)
schi zophrenia, (u) substance abuse, (v) bipolar disorder, (w) manic
di sorder, 15(x) depression, (y) upper airway allergic response, (z)
asthma, (aa) itch, (bb) nasal congestin or (cc) allergic rhinitis,
in a subject in need thereof. DETAI LEQDESCRI PTI ON OF THE | NVENTI ON
The present invention is directed tq” progesses for the preparation of
20 conmpounds of fornmula (I) O N(CHE) n 2 R -CH3-Q 511../>.
N
H

(XI)
wherein R’ is as herein defined. The compounds of formula (X!) are
useful as intermediates in the preparation of the compounds of formula (1).

5 As used herein, “C,.," (where a and b are integers) refers to a radical
containing from a to b carbon atoms inclusive. Far example, C4.3 denotes a
radical containing 1, 2 or 3 carbon atoms.

As used herein, "halo” or "halogen” shall mean monovalent radicals of
chlorine, bromine, fluorine and iodine.

10 As used herein, the term “alkyl”", whether used alone or as part of a
substituent group, shall include straight and branched saturated carbon chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower”
when used with alkyl means a carbon chain composition of 1-4 carbon atoms.

15 “Alkylene” refers to a bivalent hydrocarbyl group, such as methylene (-CHz-),
ethylene (-CH2-CHz-) or propylene (-CH,CH>CH>-}, and so on.

As used herein, the term “alkylene” refers to a divalent straight- or
branched-chain alkyl group. Suitable examples include, but are not limited to
methylene, ethylene, n-propylene, and the like.

20 As used herein, unless otherwise noted, “alkenyl” shall mean an
alkylene group with at least two hydrogen atoms replaced with a pi bond to
form a carbon-carbon double bond, such as propenyl, butenyl, pentenyl, and so
on. Where the alkenyl group is R® or R?, the open radical (point of attachment
to the rest of the molecule) is on sp® carbon, as illustrated by allyl, and the

25 double bond or bonds is therefore at least alpha (if not beta, gamma, etc.) to
the open radical.

As used herein, “alkylidene” refers to a saturated or unsaturated,
branched, straight-chain or cyclic divalent hydrocarbon radical derived by

removal of two hydrogen atoms from the same carbon atom of a parent alkane,

13



4 R3 (1) and pharmaceutically acceptable salts, esters,
tautoners, solvates or am des thereof; wherein Rl, R2, R3, n, mand Q
are as herein defined. The conpounds fornula (1) of the present

i nvention are useful for the treatnment of 25disorders and conditions
medi ated by a histam ne receptor, preferably the H3 receptor.

Particul arly, the conpounds may be used in nethods for treating or

preventing ne ogi r.o ri Lsorde j .
sl eep/ wake an%k%!reo%sayﬁ (\Ell gﬁ%gwg%xggggél&grﬁgegtoer%accls CJ|’OHE%}%1%P§ g“% Sj'rf'eqc]e
l'ag), attentiatmdeftherdst bijihemamedula. thypitiabakyidese (adDEB)nclldeabuiarg and

reory i SOr Ay S GORNENEN RS IR A AL LS FHERDSALSy >

I nfl ammati on, Ive 1Tnmpair
Al zhei ner' s dylsleaseyclepiobapdyliders; balyidesys andchhasdrutan- ﬂhmea@swﬁat ed

cat apl exy, 5 Ca@%Bh&@meﬂﬁ@@B&@ ?lyﬁ’éen%' @%be?%ﬁ%@%@ﬁ??{g@%éhka‘ di Opat hi c

somol ence, cessive d i an rhyt
di sorders, sleep/ fﬁatusgdléer@momlm%hewvw|ngt¢d "aﬂqoesmhaédsncm@amxy@eed

W th sleep 10&95\%@@? o ﬁat b éééﬁ:?l:}d s@r%@h?&rb?ﬁ{chgf&%%!ﬁﬁ'gr&% eyl

shifts, Parkinson s- relate

depr essi on- r epxanade. mﬁhcgmeth@wemmonemp@c buiekyc eleh it h-gaﬁeﬂoxé@ﬂd g
di sorders, obggity, notion sickness, vertigo, schizophrenia,

subst ance abuse, bipol ar disorders, nmanic di sorders and depression,
as wel | a&0ot her dissisedberein, pnlgs Ehenvise nRiedt ‘sxeinalkyl shalldiepelga thige-

to eight-membered, saturated monocyclic carbocyclic ring structure. Suitable
examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
cyclooctyl.

As used herein, unless otherwise noted, “cycloalkenyl” shall dencte a

15 three- to eight-membered, partially unsaturated, monocyclic, carbocyclic ring
structure, wherein the ring structure contains at least one double bond. Suitable
examples include cyclohexenyl, cyclopentenyl, cycloheptenyl, cyclooctenyl,
cyclohex-1,3-dienyl and the like.

As used herein, unless otherwise noted, “aryl” shall refer to carbocyclic

20 aromatic groups such as phenyl, naphthyl, and the like. Divalent radicals include
phenylene (-CgHy-) which is preferably phen-1,4-diyl, but may also be phen-1,3-
diyl.

As used herein, unless otherwise noted, “aralkyl” shall mean any alkyl
group substituted with an aryl group such as phenyl, naphthyl, and the like.

25 Examples of aralkyls include benzyl, phenethyl, and phenylpropyl.

As used herein, uniess otherwise noted, “carbocyclyl” shall mean any
cyclic group consisting of 3-12 carbon atoms, and preferably 6-9 carbon atoms, in
the skeleton ring or rings, if the carbocycle is a fused or spiro bicyclic or tricyclic
group. A carbocycle may be saturated, unsaturated, partially unsaturated, or

30 aromatic. Examples include cycloalkyl, cycloalkenyl, cycloalkynyl; specific
examples include phenyl, benzyl, indanyl, and biphenyl. A carbocycle may have
substituents that are not carbon or hydrogen, such as hydroxy, halo, halomethyl,
and so on as provided elsewhere herein.
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15i nvol ved, such as upper airway allergic response, asthma, itch,
nasal congestion and allergic rhinitis in a subject in need thereof.
For exanple, the invention features nethods for preventing,
inhibiting the progression of, or treating upper airway allergic
response, asthma, itch, nasal congestion and allergic rhinitis.
Excessi ve daytinme sl eepi ness ( EDS) nay occur with or wthout

20associ at ed sl eep _apn shi f 1 r flb the |ike.
The conpounds of ?}%‘%‘f@%"&ﬁ‘t Un[?ﬁfvﬁlﬁmﬁe 8g}e4ehegrg i?erl\l/sfr’rﬂ’ﬂ%ds for
treating or pheteeotychd” aﬁd;‘heteeomafebaltsmlnetetwgl tHre@niolihgivgr, sp seven-

consi sting of &f%fquhteh‘%g rﬁo%&?cﬁ% i SPt%n%esh%egEJ Beydie, %FWir?e%P'c?r

di sorders, nitrve diso
exanpl e, derreﬁutmtcmn m«bmh@edﬁrcydlcdnge’amreﬁ()rﬂanmgat IeE’s’E oee heferoat®oc.

Neur osci . S .' dys
Coan ¢ ve § mpPPiERESEs FomdR Gty bt e g Sen fEsob e and .
di sorders ( ADpBlerakt Nier®i @i, dpfdneily codtaiingienesy faunddditenahiheteroalnas in

merory di sordgrg r&agarnn%%e éﬂ&dlrﬁénté’"lth he%&ﬁcclw%lgl bet\%ltﬁ”?ndlggrs’

19, 1813). Learnin i sdrders | or exa
| ear ni ng i npabetwest | amaﬁrﬁd@lticmal eteroatoerst ,Un@g%othemee@ectﬁghﬁt ive

decline, and gROBL ﬁ%ﬁge'égtuﬁa%oagé?ﬁ\!aiﬁlﬁlsg'@&?eobﬁ PBPAﬁﬂarﬁ | mpr ove

rrermry in a varl et tes evat e p| us nmaze
in nice (m yaarametus BEe rwterowcwégrsemm@ggg att&d(ezl:a)t anmh@emaMmqo carkon

two-tri al a%‘ﬁ?b‘ﬁ&‘qg%?,&'ﬁ% tc?é%roﬁgf é%{a%!est%tu?é al . Behav. Brain

Res. 2001, 1 e passive avoi dance test in mce
(Myazaki, S. et d&xemplanhmompayglic Eterocylic aroups spmigsne pYRYEinyh 7( 10) |

653- 658) and > L Sin.
2000, 21(10), it 'gﬁdoﬂf WZ%M DXE@n3, é%%gﬁégdfﬁb@' ﬁ’g?f@'ﬁg, ve rat,
¥

an ani nal m)d'é‘l'd&@Pd'@ﬂ@méﬁvlnPWOilml f‘.éQ?@ﬁ@'@VEiSﬁX%O! ‘E"?%ﬁ?héiefl cit

di sor der sqs mth%@ta%ggnuﬁéz%nasﬁﬂe.s&h%wy]t eoth@my@yu rf@@prtéfraﬁlf@rzsfuq@ B. et
al . Behav. Brain 31(1-2), 151-161). di sorders

i ncl ude, for @s@m&ap@d'am%me&dmm BiperaBEY. §1Oé@werﬁamﬂo2 -epRPeridindh or
wi t hout assocpak&HreadiRR] Ry¥azepmalt aRpiy, he%r%@FcﬁaQééinﬂftl Fip@ﬁ@ﬁwake

honeost asi s, |d|o athi ¢ somol ence, excessive dayti ne sl eepi ness
10(EDS), ci r cRiodh Nraxprayifyi ReaaRy sovnrnéﬁ'm@w'dwm?wydropyfany'

REM behavi or alerelhyRbteRpyrafidicirabydréBiopirahyi @Ugor_Nfogshoshy@ep 1 mpai r ment
may be Cagés edth%%orphoah?lgio@|o?rgorgholmyt sulfoxide, thiomorpholinyl sulfone, 1,3-dixolane
and tetrahydro-1,1-dioxothienyl, dioxanyl, iscthiazolidinyl, thietanyl, thiiranyl,
triazinyl, triazolyl, tetrazolyl, azetidinyl and the like.
For example, where Q is a saturated 3-12 membered N-linked
heterocyclyl, Q necessarily contains at least one nitrogen, and the carbon

25  atoms are sp° hybridized. Where Q is a fused bicyclic heterocyclyl, the carbon
atoms of the ring linked to L is sp® hybridized, provided the adjacent ring (and
the common carbon atoms) may be sp?, such as an indanyl where one of the
carbon atoms has been replaced with nitrogen.

In general, exemplary bicyclic heterocyclyls include benzthiazolyl,

30 benzoxazolyl, benzoxazinyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinelinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopridyl, furopyridinyl (such as furo{2,3-c}pyridinyl, furo{3,1-
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Wi th various sources, such as, for exanple, sleep apnea,

peri menopausal hornonal shifts, Parkinson's disease, nultiple
sclerosis (Ms), depression, chenotherapy, or shift work schedul es.
15Psychi atric disorders include, for exanple, schizophrenia
(Schlicker, E. and Marr, |., Naunyn-Schm edeberg's Arch. Pharnacol .
1996, 353, 290-294), bipolar disorders, manic disorders, depression

Lanmb i, C | .. Br.J.. P 98,. 123(7),. 31-1336;
I(De?ez eg;llr cia b}%gm(g?y')af)'fr upYS@ Hﬁ{’)‘ﬁ@ﬁ&ht‘%ﬁﬁg%%@ / ; ‘!ﬂﬁ%ﬁ%w”aﬂ@k%yh
( Alds Ees reg: gt as k4- dmydm-;l@ko-guiaaztgisR;élg Zﬁiﬁggmgindﬂ%ﬁcsua%gél rzld@m 520;
an urs, R . Pr. - : =
ref erences ci Eeg%hfdﬁ%qué&rqgﬁ)ﬁ teoq@ijgg@ls\(?gg'egwcﬁué:ﬁ\%%%@ rder, and

post -t r aunat i ©trghydegisoqliilswofindy benz:sothuaﬂyhdmndis@(nzdlgr semzodlaaitel, f or

exanple, npti rt and beni gn
post ur al vert?%c%?’h"?%&%?‘ ber]Z%{ehé)oqg' g’f B%V’é% §t¥§g OQE. , Eur. 25J.
Phar macol . 19€Bydrai3hzoflR9- d]JB_,Gi)Qbem@hlnyiedlhymeeﬁmapynianf/ll ammat i on,

eating disor d@ﬁfdrg E{hﬂ)g)wa’nyl ulfgr]ie gghg ﬁer Sd%yr%%iiéhéﬁl?n%fdllsgogn%a é/ b

180- 186), obes! use
(e.g. restl es’@trﬁ@gﬂr@ydnﬁzoiyb()spcraaﬁjd, é;ﬁeT-teGBayCEdndamM)deodwomawl macul ar

degeneration i nis
further di recitgglﬂd{)lﬁlgll ﬁ%%Hé@g@!sngggﬂfh? %hﬁgi glégrr%gpi @@rﬁw% grn% g'ﬁrﬁgunds of
formula (3@) quQaZIO)InW@W@inrqqelnpbﬂyééhlhmfeﬂyh thierfdpmadyd, tiheotbienyounds  of
formula (XI') are use]\I as iyternediates in the preparation of the

conpounds of f{.@ S NSASNsBe\ herein, "Ca-b" (where a and b are
i nt egers) ref oar d|aI cont a ningfromato b carbon atons
i ncl usi ve. anpl e, a radical containing 1, 2 or 3
car bon atoms used he c , dral tBe lilgy. 'haI ogen" shal | nean

nonoval ent r adi cal ofl [ I or|.ne ﬁ@ ne, flu F g lnodl ne. . 10As
used herein, the t W‘Pa pgcic %’8? i 9[@83'%”8?3@@ YL ONFAPPZBYL o
substi t uent gm[wmpznn;ﬂ,lmiehotimzrhwd@rlsdm@i obimisidielyl psranemB s taa roatin

car bon chains [ . e yI r.adi cal s include nmethyl, ethyl,
propyl, |sopro h&“@%@%'aq@ IT ptheslg((g butyl, t-butyl, pentyl and

the |ike.19nl ess dréferad Iwequoam;;roups)rvﬂnde Mmholmedmrmmrbhcazhwyl means
a carbon chai i L 15 ne" refers
to a bival ent&%%@i@@!p%i#% %’Gmhén éd"ﬁ@tpﬁwyér%rr@lylcﬁﬁ F20lht hyl ene
(- CH2- CH2-) ooxapolgpigbemely a@ldﬂﬂl%ﬁf&ﬂmqy),,hemfddzmmyl azetidinyl, indolyl,
isoindolyl, thiazolyl, thiadiazolyl, quinolinyl, isoquinolinyl, 1,2,3,4-
tetrahydroquinolinyl, 1,3,4-trihydroisoquinolinyl, 4,5,6,7-tetrahydroindadolyl,

20  benzoxazinyl, benzoaxzolyl, benzthiazolyl, benzimidazolyl, tetrazolyl, oxadiazolyt,

N _N
Q00
S and :

As used herein, unless otherwise noted, the term “heterocyclyl-alkyl” or
“heterocyclyl-alkylene” shall denote any alkyl group substituted with a
heterocyclyl group, wherein the heterocycly-alkyl group is bound through the alkyl

25  portion to the central part of the molecule. Suitable examples of heterocyclyl-alkyl
groups include, but are not limited to piperidinylmethyi, pyrrolidinylmethyl,
piperidinylethyl, piperazinylmethyl, pyrrolylbutyl, piperidinylisobutyl, pyridylmethyl,
pyrimidylethyl, and the like.
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As used herein, the term"al kyl ene"” refers to a divalent straight- or
branched-chai n al kyl group. Suitable exanples include, but are not
limted to nethyl ene, ethylene, n-propylene, and the |Iike. 20As used
herei n, unless otherwi se noted, "al kenyl" shall nmean an al kyl ene
group with at [east two hydrogen atons replaced with a pi bond to
form a carbon-carbon doubl e bond, such as propenyl, butenyl,
pentenyl, and so on. Were the alkenyl group is R8 or RO, the open
radi cal (point of attachnent to the rest of the nolecule) is on spa
carbon, as ill ust Véerda pyrtialléndroumindselistit@edd (ed. eallog radkybaneb oyuitslkys

t herefore at

radical. As ué&ﬁﬁ%tgf&ggaﬁ éét%rogﬁﬁ %é&b}lg € s %Eﬁeé rﬁwuraugatﬂgfrﬂs,
unsat ur at ed, etanahetiomsned @m subktituenter mareqréferatiywedre obe toytdreecar bon
radi cal degiv I carbon
at om of aépargéli)tsp% tgg;ggg} %Era% E??Al ng %‘%\%%ﬁ%da enpg cal
center forns seletebirenbunict oi subsbtusitagl e at om on t he rest of t he

mol ecul e. Typi cal Al Wéjaﬂg%tﬁﬁe‘j&é{‘ﬂhuﬁn oPSIJBP&IBstitBé'ﬁto%&néﬁ?é g4 m ted

to, ethanylidene; prop enes suc ) ro an- 2-
yl i dene, cycl m@p@rﬁo@wm immeiecwatbﬁlfmcte@ne@ré atths %nnb{anwsawmre irene,
but an- 2- 5yI| ne;
and the I e, el oloyCh st BRIt Ao EARe Y CoRMER ook OO0
shal | denaﬁ e tha corpgentsa g invemtlonaian & Sﬁﬁéteél@d\ﬂ@ed)égﬁkﬁabse%flbmﬁ%ﬁ ght

or branched c W

n- pr opoxy, se%%utrg‘!ggykorg %)%;h&%%exy 0X Stag%té}ﬁ}w?t(%h%%%[yused
herein, unl es®ynéiasizedioy éegnolees knawon dag &y as wehas ihode methoda setipdle- t o
ei ght - rrerrber eghropat urat ed nonocyclic carbocyclic ring struct ure
Sui t abl e exanpl es incl ude cycl opropyl, cyclobutyl, cyclopenty

cycl ohexyl, cycl oﬂé"ﬁﬁwta@ﬁﬂ}/w&@'&%‘i!@luse rqyg@@tm@sqﬁosutm[u@stgrmma!

ot her wi seq50t gghion &¥ifd @aldneRMlsideRahlis SRS Rst 1Bl dWRDY thdadjacent
ei ght-nmenbered, partially unsaturated, nonocyclic, carbocyclic ring

structure, \Ah%‘f‘%tloﬁa'tth@“ﬁaf%‘ﬁe§P'Ph‘éft3|§?@‘%ﬁt BiyssTonexareni® @ one doubl e
bond. Suitabl )ﬂﬁ@%ﬁéﬂl’dﬂfél@fjes&‘éﬁh@mx,%@/ﬂo .a §YGH BRAEtRMYIa
cl 00

cycloheptenyl cteny cyclohex 1,3 dlenyl and the i ke. As
used herein, unless ot herwi se notgd, "aryl" shall gef to
carbocyclic 20 aromatic groups sych as phen I, A N and the
|i ke. Divalent radicals $nclude | entalyis h is
preferably phen-1,4-din§“HEBy y al be phen 1, As used

herein, unless otherw se' noted, "aral'kyl" shall nean any- al kyl
Unless otherwise noted, the position on the core phenyl ring of the

20  compounds of formula (I} to which the R?, R® and —(CH,)n-Q substituent groups
are bound shall be defined as numbered in a clockwise direction around the
phenyl ring, beginning with the carbon atom to which the —C(O)- group is bound,
as drawn below

25 In the compounds of formula (1) of the present invention, R?, R* and ~

(CH2)m-Q may be bound at the 2-, 3- and / or 4- positions only. Further, the 5-
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group substituted with an aryl group such as phenyl, naphthyl, and
the |ike. 25Exanpl es of aral kyls include benzyl, phenethyl, and
phenyl propyl . As used herein, unless otherw se noted,
"carbocycl yl" shall mean any cyclic group consisting of 3-12 carbon
atons, and preferably 6-9 carbon atons, in the skeleton ring or

rings, if the carbocycle is a fused or spiro bicyclic or tricyclic
group. A carbgc . unsat ur at ed rtia

nsat ur at aa, 310 SBE SnberC SRaEREST o SC Ry ERauf Bjomle . e

cycl oal kenyl pasjtohe & \klydyR I%”rmedl—t(rﬁg)reglambmmdmmlmmmslptmmplqw benzyl ,

i ndanyl , and bi pheny. : f‘ Ca.l".bGuy':l € lla tllou.vc tgents—that are
not carbon or hydrogen,'?ﬂﬁwoﬂs %'oﬂal), 3 ?Hyl and so on
as provided el sewher¢ her eRn. A§ used herqcmhhﬂnles< ot herw se
noted, the terns "heteroeygie 'hctcggpyc.y an"H ret-erogycl o”

shal | denote any three-, four-, five-," siXx-, seve§ zbr ei ght - menber ed
monocyclic, nine- or|ten-rREnbered biCyeli®, ©r thirkReen- of

fourt een-nmenber ed trireyeH-crrhgrstrycture—eprtat-ri-ng—at—teast one
het eroatom 5 noiety s$el ected fromt 6Ep consi strtng of NH, 0, SO
302, (C=0), and S, and peetgr@ably NH B, or 5, optimnally gontaining
one to four additiona hn*ﬂfﬂﬁ*ﬂ?B Hr—aaeh—+tng—Hnr—sere—enbodi nent s,
t he heterocyclyl contalﬁg B@ﬁae en 1 aﬁﬁMS or betmeé% 1 and |2
addi tional heteroatons. Unless ot herw se specified, a heterocyclyl

may be saturat ed, rtl urat aromatic iall

ot o The. het TBEHERGTS wedip M hapeaand Zeneuah 4 e Sad om or

car bon at om thmm¢|@§uk§§smmwslﬁe creation of a stable structure.

Exenpl ary monocycl het er ocyclic s can include pyrrolidinyl,

pyrrolyl, indolyl Ek%%/r azol yl , "oxettgH&x{? IR Yol i nyl, inidazolyl,

i m dazol i nyl, i m d#zolidinyl, -oxamh ioxycatb@ol i di nyl , isoxazolinyl,
Xy

oTTe— 1

i soxazol yl, thiaz yl, 15t hi adi azg azolldlnyl i sot hi azol yl ,
i sot hi azol i di nyl, fryl, tet rahydf‘o é"?ﬁ Ynﬁ'ﬁ'ld@ﬁ?}? oxadi azol yl ,
pi peri di nyl, piperizt nyI 2- OxO0pi mENaZIByddh,erJGBDbOGIIrm&éi di nyl,

2- oxopyrrolidinyl xazepi nyl , exahydroazepi nyl,

4- pi peridinyl, pyrlléEP‘ N- oxo- pyri él‘fi pro y?tgglem}lé/ pyri m di nyI

Py{|dﬁzhny{h_tetrdNWﬁropy;anyk téhmahﬁﬂrmammgfﬁranyl ol 5
etrahydro |opyr%#¥4 sul f one i onor phol i ny

t hi onor phol i nyl sulfoxi de, thionorp ?({ Oﬁ(%/lf%)rmaueffone 1, 3-di xol ane and

tetrahydro- 1, 1- di &3Ati enyl , di oxalF(giJrDzme’@gjlatm:r@mmipyi()}Bﬂyl t hi et anyl

thiiranyl, triazinyl, triazolyl RYA and the liKke.
For exanple wher e Q is a saturategﬂégﬁng%ﬁ_%ﬁﬁé&ﬁ?ﬁ%nked

het erocyclyl, Q nd¥edbarily cent ailth§-AtabesadiazoreypMN BB, and t he
carbon 25 atons are sp3 hybridize i iC

het erocycl yl, the carbon atons of dl'e ré}yﬁr‘é{hﬁlu%nﬁlﬁ?ﬁ%lat@&ﬂprf?dss@s{&

hybri di zed, prOV|dﬁﬂTihe adjaEentC?thB@EmmBZMQ-ﬂmeﬁMf%arbon at oms)

may be sp2, such as an indanyl whege one, gmgrg%egﬁupﬁghﬁstgﬂg@ has been
t

replaced with nitrogen. In general exe bicyc erocyclyls
i ncl ude benzt hi azdfyBt, 1-Hydroxy enZO’EFIBZOIG

HPLC = High Performance Liquid Chromatography

IBCF = Isobutylchloroformate

IPA = Isopropyl Alcohol

NaBH(QAC); = Sodium triacetoxyborohydride

NMR = Nuclear Magnetic Resonance

OBt = ~O-{1-benzotriazolyl)
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30benzoxazol yl , benzoxazi nyl, benzothi enyl, quinuclidinyl,

qgui nol i nyl, quinolinyl-N oxide, tetrahydroisoquinolinyl,

i soqui nolinyl, benzim dazolyl, benzopyranyl, indolizinyl, benzofuryl,
chronmonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,

pyrrol opridyl, furopyridinyl (such as furo{2,3-c}pyridinyl, furo{3, 1-
b) pyridinyl), or furo{2, 3- b}pyridinyl) di hydr oi soi ndol yl ,

di hydr oqui nazol i ny, such as r i nazolinyl),
tetrahydrqu|nollﬁywé(such as 1 2 Qh%% <ﬁ Qﬁqﬁﬂ’gquinolinyl),

t et rahydr oi soqui ndTfnyl (such as 1-Q;W8lyl-01S8rGHhydr oi soqui unol i nyl),
benzisothiazolyl,(g&pzisoxazogyl,_ € | aal ny urazanyl ,
benzot hi opyranyl, Dbenzotri azol yl, §§%§g rgéépg%?mggﬁéﬁﬁgbenzofuryI,
dihydrobenzothienﬁEﬂIUihydrobenzoﬁhﬁbbﬁwnmyhzddHﬁMMﬂUWéﬁzothiopyranyl
sul fone, di hydrobenzopyranyl, ind

t et rahydr oi ndoazol y1 (such as 4, 5%%h@M$%’ ﬂ%%ﬂ“é%%?mf)

i sochromanyl, i soillFdoiriGtN | naphtﬁyﬂhﬁmmmh phthala2|nyl pi peronyl
purinyl, pyrldopyr , 10qU|nazo ahydroquinolinyl,
thlenofuryl thlegtﬁirldyl thleng%ﬁmgﬁmﬁﬁgﬁ , and the |ike.

Exenpl ary trlcycllc heterocylcllc groups include acridinyl,

phenoxazi nyl, pheragidy e gt Nhazddvh. refodd Lk idi nyl,
phenanthrollnyl carborlsuF Efﬁﬂkﬂ?eﬁﬁ @%%%ntﬁ?éﬁ@?a%gnd t he

li ke. 15Pr ef emp@@nah@Qsk b tgbr gw@@psvhort@ﬁ been g opies! af tipatment,
tthﬁDrphO|In&kEth@@65ﬂ BithentP! perazinyl, pyrrolidinyl, pyrimdinyl,
pyridyl Q¥rroly ? oxazol yl |soxazolyl acrldlnyl

azepi nyl , hexahydri6aesp’ Hgﬂrap%'é?“!di?ffﬁﬂt'\’e RAWNG |as Usedherai| ypans that

t hi azol yI t hiadiraphdile c%b&ﬂb'aﬂ%ﬁarmw%i%ﬁbht@ﬂételdis%we,so idogical or
tetrahydrqu|noI|nyI 1, 3, 4-tri hydroi soqui no

4,5,6,7-tet ra'F??@lP‘B?!rﬁ%@@B?‘i/m a t@@%%@%@z”ﬂﬁiﬂ' or %@@%ﬁ&tz‘ﬁ)b?mg sought by a

benzt hi azol yl res@&a@rmeﬁmhéﬂ mea%blrcﬁ)é@lr W athé}mtfaﬁ A nich indibs As
used herein, unless otherw se noted he term "het erocg lgf%” -al kyl" or
"het er ocycl yl Dr§YWP%ﬁ@‘*blwf|0”%9érﬂft8@e%59naf toe sygPiens o thestseesr ‘é’d with

a heterocygl ylis@asrupingwherel n the heterocycly-al kyl group is bound
t hrough t he al kyl 25por%l on to the central part of the nolecule.

Suit abl e exanpl es p@fUSﬁ @;egb)tﬂg @rm aq.quosmon is intended fo encompass a
product comprising the specified ingredients in the specified amounts, as well

as any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.
15
To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term "about”. kis
understood that whether the term "about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
20  meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.
As used herein, uniess otherwise noted, the term "leaving group” shall
mean a charged or uncharged atom or group which departs during a
25  substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, imidazolyl, and the like.
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groups include, but are not limted to piperidinylnethyl,
pyrrolidinyl methyl, piperidinylethyl, piperazinylnethyl,

pyrrolyl butyl, piperidinylisobutyl, pyrldylnethyl pyri m dyl et hyl ,
and the liKke. When a partlcular group is "subst i t ut ed” (e.qg.,
al kyl , al kyl ene, cycloal kyl, aryl, heterocyclyl, heteroaryl), that
group may have one or nore substituents, preferably fromone to five

substituents, pr ef rabl one to thr 5sybsti t uent
referably 17 om oS gL ARET BEER BlBRSS kiR iraant Kpaet PEREELRg r om
the Iist of sghsipl B}umwrhsanagroup vdrﬁchlrsaymmmﬁdd tchaihutrbb@w gefitni ti on of
any substituent.o ar | ocati o

a. ol ecul e be
Y ependent - oProiL s hieRBeT bl orB BhivePHt Y n ATER ] ok o R e
under st ood t hwadﬂwhstowemmﬂbwmgmb iabEdnl tSuitaioin npaatgteaeprtﬂ;eahng Hatubs

conpound ft be eI te or di kil l
i the ar 151 o b it SRl DR @l o <Hialbe 8 s fer Bl R R
can be readi IwhsrymntFR\(ssfolz@danWe meﬂiyhe@é&bkhybhanzyh phbreylesthyl @daiH-l as

th t hod t h

throughout t heEeaPalEPEbes - BIERE oPhe T FORF R VAR R Bl e
si de chai n i sexese mety!, phesyl, triflwirdrosibd, &yd thhdkady-adenyl deowativesnal ity
t dth '

" B\kllvg:lyl (aFkS??%ﬁP%éf(ta LO%%)GEE s%-%eer%' Q{ erg;%ngme ?Og¥|op hen%lf t he
formul a 010 - (HflkybmetnykEs?, D7 ﬁmﬁma&’@e’dﬂm?@@mam Reyl- pb§|6ttﬂmetmh4{ he core
phenyl ring OEe%f@?*l%ﬂz&%ﬂH%shkgf I @c”t%)!é h&@bﬁ\%{c&fg{}@]@gu&maw

and - (CH2) m I'tuent groups are oun
nunbered in ab@foocﬁw textsgueieas T oW Greaom & R-Gév phetsyProtactive Grasgs imi ng

with the car bg@a%k%ng% @J%f@!]%u%%ﬂ% 199 oup is bound, as drawn

bel ow 25In t o the present invention,
R2, R3 and - (CH2)IneGkig 'm@emﬂmwr@pgmfh@tf@iwh@'emam@apthsrstepofthe

posi ti onsq9nl Yokt JRRlion FB€betarkiéd outin a variety of solvents or solvent systems,

said reaction step may alsc be carried out in a mixture of the suitable solvents

or solvent systems.
Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
20  separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
25  formation with an optically active acid, such as (-)-di-p-tcluoyl-D-tartaric acid
and/or (+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
30  may be resolved using a chiral HPLC column.
During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or

reactive groups on any of the molecules concerned. This may be achieved by

20



and 6-positions are unsubstituted. Thus, in the conpounds of formula
(1), the positions to which R2, R3 and -(CH2) m Q are bound may be as
listed bel ow. 2-position 3-position 4-position R R3 -(CH2) ) mQ R3 R2
R -(CH2)mQRJd Rd -(CH2)mQR2 -(CH2)mQR2 R3 -(CH2)m O

means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and

T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John

Wiley & Sons, 1991. The protecting groups may be removed at a convenient
5  subsequent stage using methods known from the art.

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as

10  diastereomers. Itis to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention. Preferably,
wherein the compound is present as an enantiomer, the enantiomer is present
at an enantiomeric excess of greater than or equal to about 80%, more
preferably, at an enantiomeric excess of greater than or equal to about 90%,

15 more preferably still, at an enantiomeric excess of greater than or equal fo
about 95%, more preferably still, at an enantiomeric excess of greater than or
equal to about 98%, most preferably, at an enantiomeric excess of greater than
or equal to about 99%. Similarly, wherein the compound is present as a
diastereomer, the diastereomer is present at an diastereomeric excess of

20  greater than or equal to about 80%, more preferably, at an diastereomeric
excess of greater than or equal to about 90%, more preferably still, at an
diastereomeric excess of greater than or equal to about 95%, more preferably
still, at an diastereomeric excess of greater than or equal to about 98%, most
preferably, at an diastereomeric excess of greater than or equal to about 99%.

25 Furthermore, some of the crystalline forms for the compounds of the
present invention may exist as polymorphs and as such are intended to be
included in the present invention. In addition, some of the compounds of the
present invention may form solvates with water (i.e., hydrates) or common
organic solvents, and such solvates are also intended to be encompassed

30  within the scope of this invention.

The present invention includes within its scope prodrugs of the

compounds of this invention. In general, such prodrugs will be functional
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Rd R2 Abbrevi ations used in the specification,

particularly in the Schemes and 5Exanpl es, are as foll ows:

BOC=t - But oxycar bonyl Cbz=Benzyl oxycar bonyl

CDI =1, 1- car bonyl di i mi dazol e DCC=N, N - Di cycl ohexyl - car bodi i m de

Dl PEA=Di i sopropyl ethyl am ne DMF=Di net hyl f or mam de

ECF=Et hyl chl or of or mat e EDAC=1- (3- Di net hyl am nopr opy! ) - 3-

FTU=o- (7 Az BBV Akt el ERonemictaye raivasmgrabia i ra o te

Hexaf | uor ophospbad¢ecdifidund- [Thes, Betheobathadsodf rkatpignt b thie ARskAE

Lt et by LU IR Ao AROSRIALE R =R Yl axkheng ot L azo! e

| BCF=I sobut y| edrloos disordest desiciided witipthe ppmpalincbépaicifically disclosed or with a

5 compound which may not be specifically disclosed, but which converts to the

specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for exampile, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985.

10 For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be

15 formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumeric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically

20  acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following:

25 acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

30 isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),

paimitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
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NaBH( OAc) 3=Sodi um tri acet oxybor ohydri de NMR=Nucl ear Magnetic
Resonance OBt =-0-(1-benzotriazolyl) OVs=-0-nesyl (-0-S02-CH3)
Orf=-0-triflyl (-0-S02-CF3) OIs=-0-tosyl (0-S02-(4-nethylphenyl))
TBTU=0-0 HBenzotriazol-111)-N, N, WN - tetranethyl uronium

tertafl uoroborate TEA or Et3N=Tri et hyl am ne THF=Tet r ahydr of ur an

The term "subject” as used herein, ref ers to an aninmal, preferably a

|, f b h i f
Creatment . obSRsot Pl 2uBy R o8RBT e, hit R Aoaale, frsvats.
ef f ecti ve anowinthiodade arsledldnsteci n, nmeans t hat anount of active

d h t t hat el ts the bi

moar ci nal 1 esponesep e B EHIR oA Bisel whith Rt PP ar oge g
so_ug_ht_ by a r@‘mrméteutlcaﬁeaemapltmﬂe gdits imictiedhd fctliomn?r or ;)t her
I .= Whi ch on .or .
Sl evi i g bf -t ook R SX6C RSk 2 uBBloRa OB o RS dpifh gocs,
treat ed. adigis auﬁeajglhsmldnasctoﬂmc eeid - ésxmrmrmmd ibenZeniesuliontceatited t o
enconpass 2 MRl ROMRELALRAGEAR ERAE! 1] CdMAL SheDl TP BB

specified anmo 55 Wl T as an resul ITe
indirectly, faam(teitBl-namplos Oeﬁulft)rrne asigeeapfic edidj capradadat@pivic abie,

spect {1 ed amouictuip 480, irig sl ORI S0 dTBEA BORCLIE diRsRL1 DL O

sonme of the quan expre |ons rven el'n ar€ not qualifi i ed
with the tr ndIStabomaCId eﬂ'langsufndeasrﬂo%dydrhat-ewmmswémm@ hgd tfermmic eibout "

is used expl ufg.ma!r,g éctarﬁ; acid/ g@h‘tﬁb@%&é’ gﬂlc}ﬂﬁ%ﬂ%& gl nt?ﬁ u%@r‘?l@%scn&o

refer to the actua nvalue ore éer'to
t he appr oxi rralfhgdmomlosamh nglulsm;mma—mmeglutmmﬂd rofars Bnadid, yirbigic

i nferred base r C

appr oxi mat i on?'gsllcad)rp]%(&'}(%m%8“8&8 %{d%ghl %’C Iaeld Qf L%értr'géasc@r{eﬁe ng%tgna |dfi ons
for such g| v dactpbibuie acid, malelc;mldjéf}d alicedon, maingsacibt(HePwirsedeiot ed,

the termj yd.@%aﬁ%éeusfma% BRfnef ars%ﬁ&u&gcm%gﬂ{h%ﬂ atom or

group Whlc eparts strtution or CerBnt feact i on.
Sui t abl e exan@s@’@niemld,.a@yd@ayea}a@htﬁs@p acid, nicotinc a<:|d nitric acid, oleic acid,

orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-

pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic

acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
20 p-toluenesulifonic acid and undecylenic acid; and

bases including ammonia, L-arginine, benethamine, benzathine, calcium

hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)-

ethanol, ethanclamine, ethylenediamine, N-methyl-glucamine, hydrabamine,

1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl}-morpholine,
25  piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary

amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (1) wherein R' is selected from the group
30  consisting of Cqsalkyl (preferably isopropyl) and Csscycloalkyl (preferably
cyclopropyl or cyclobutyl); nis 1; R% and R® are each hydrogen; R* is —(CH2)-Q;
and Q is a 5- to 6- membered N-linked heterocyclyl, wherein in addition to N-
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limted to, Br, O, irnidazolyl, and the like. As used herein,

unl ess otherw se noted, the term"nitrogen protecting group” shall
mean a group which may be attached to a nitrogen atomto protect said
nitrogen atomfromparticipating in a reaction and which nay be
readily renoved following the reaction. Suitable nitrogen protecting
groups 5 include, but are not limted to carbamates - groups of t he

formula -C(0)0-R wherein,R,is for anpl e

benzyl , phenylfne(ﬁwtrogéﬂfh ocyclgﬁ anﬁ%thngﬁ %éﬁwg haragaés of the
formula - C(0) ada;tlaﬂaememaﬁ'msi|sdépend@)tarspleeteded>m'y®, Sphe . ,
trifluoronmethyl, and the like; N-sulfonyl derivatives - groups of the
formula -S02-R' wherein R' is for exanple tolyl, phenyl,

10t ri f 1 uor orret hyl ,in an 2pbpdin@np émt presediyivehtianmmairéstyd to, processes for the

2,3,6-tri ngt h%r%{)arang%pc%m%g&se Ortnﬁpéig hﬁeh ke. O her suitable

mtrogen pr ot ng group texts such as T.W Greene
& P.GM Wits Prote)mlsvie Groups in Organlc Synt hesis John Wley &

Sons, 1991. One s h g é”sélﬁﬁ ;?rHeréMlJ ﬂ)rafw%%?n' ze that vvherei n a
(

reaction step of t |nvent|on may "be carried out in a
vari ety of sol vent(s) %rlS@Cﬁn@emCsyalt‘,ém said reaction step may al so

be carried out |né§ %ggftﬁzeRD%nGt@q éﬁr@@r&?olf@r%ev& 3%n rRa;eso%ent

systens. Were th processes for th reparation o e compounds
according’®o the i(eM&hsi@n give rise to mxture of stere0|soners

these [ somors my ()¢ 2OnaSARLAteubY_ A EHHQ%lsntfengUngioseiSUCh as

preparative chr om ogr aphy. ~The 'Co s may ared 1nracenc
form or individudd) lelsaftheoners nay be prepared either by

enant i ospeci fi ¢ sYRihe0k Safat NI Ao @ih coFimifPRRENRAS TRY  f or

exanpl e, be resolved into thelir conponent enantioners by standard
t echni ques, such 48 QiRsubgityied povnsypstiitad PPCEdRYr diezapanylsazeparid] t

25f or mat i h G&nLotyl Sin@C liSHC L, th holinyl,
() e £51 Lo RBh a2 e e QIR Y @iy Homorpholit

aci d foI I O\NedOTb’VO'TPFa'EtVI onal crystallization and regeneration of the

free base. The CO@W@@%SWEU@&C&%%%@%’&EQW byorasimgtk i on of
di astereoneric estérs or am des hr omat ographl C

separ ati on an@eqaéﬁ‘?f\(?@Pq‘éj’FOIPr?eY'cPiP?@'”EéLBEPW%!WV Al ternatively, the

conpounds 30 may Qe) dues@liead Bl debcedhin Al cHEb@ylWé#aﬂnyl N phen;ﬂmrl ng
any of the processes

far g gﬁﬁ)ar ation of t he co %é’esent
i nventi on?0 | t PREFAHY. hedbl §p‘9{ﬁﬁkﬂecﬂe§ﬂqhﬁ1dé’x?§ ";“J’Jrao?tl:’éfee4 @% ttive
or hr eac'([j i \l;e gr OUDS(I)Ql?us%ﬂﬁorﬂfvalehﬁralimb]&ﬁléh%‘imﬁ@é@@éﬁé@ﬁem'ﬁilnﬁm@ay4Ee
achi eve y neansg of co I ona ect | such as those
Gescr i bed | n PROTARPraEreBEEaTon ARG ICHEET o oo, F. W
(l\érbOm e, Pl glugpuﬂ{esmecéﬁZ%ne Qﬂ}ﬁbg'ﬁxr?élfi -CErBeRMc &cilf distilariibé si,2 B, ect i ve
oups in n, W., e rotectin
gr ougs may bgﬁe@ﬁ%%gﬁgﬁglwmen@éﬁ% c%omeﬂ?yl pﬁﬂenyjﬂ?mperazm f piperazin- 9
25  1-yl-pyrimidine, piperidine-4-carboxylic acid amide, methyi-(2-pyridin-2-yl-
ethyl)-amine, {2-(3,4-dimethoxy-phenyl}-ethyll-methyl-amine, thiomorpholinyl,
allyl-cyclopentyl-amine, {2-(1H-indol-3-yl}-ethyl}-methyl-amine, 1-piperidin-4-yl-
1,3-dihydro-benzoimidazol-2-one, 2-(piperidin-4-yloxy)-pyrimidine, piperidin-4-
yl-pyridin-2-yl-amine, phenylamine, and pyridin-2-ylamine;
30 {m)} Q is selected from diazepanyl, azepanyl, merpholinyl, piperidiny},
and pyrrolidinyl, optionally substituted with between 1 and 3 substituents
independently selected from hydroxy, halo, carboxamide, Cq.¢ alkyl, 5-9

membered or 6-9 memberad heterocyclyl, -N(C1.s alkyl)(5-8 membered or 6-9
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5 subsequent stage using nethods known fromthe art. Where the
conpounds according to this invention have at |east one chiral
center, they may accordingly exist as enantioners. Were the
conpounds possess two or nore chiral centers, they nay additionally
exi st as 10di astereoners. It is to be understood that all such

i soners and m xtures thereof are enconpassed within the scope of the
present invengli Pr , r-el 0 I s an
Cnant 1 orer .t R BRES EATRR e NIE S EbeiEa SRR RS0 REEREThT,
greater than €X5équd-? trembbout hed@oeyom 6-9 mefrdeat or 6-Ameabered

ti ' h 9
orefer bty st apooislic dERTkRb il Bt MoRads IndtliprestBER .
to about 95% alkpere, pnef{pheablly:-salkidne-Qt, whareeesshtoll eievei heteacyslyb of

greater than t o I

enant i orrer?c @ﬁ(egggéﬁ%? ﬁ(grﬁgﬁérm%’ﬁ%@nowﬁé%%@g@gégt%ﬁtf%éb&% ?Si mlarly,

wher ei n t he ceupstivaatsiindeperdantly selsctad dioasititucsonethyl, mathody, detoe nigoner

is present at i r ri xcess of 20 greater than or equal to

about 80% W?@Bﬁﬁé)gbiy,_ B?éag)ﬁ’ di ast ereoneric excess of greater

than or equal to dbddfs Dbsituiedrvdths sdbshtabntcostrising adi-9 membered or 6-9

di astereoneri ; ; Spi
ﬁeﬁfﬁ%ﬁa@%e@gm@fcﬁ@ olp ts@iﬁeteﬁrfroﬁﬂﬁhg#l,opdﬁep@dﬂat e'rf f;]‘lhl g

pr ef er abl }é@)StH at an di'astereomneric exce nan o

equal to &Houimidmmyl figddazehbtes allylgne. axazatldhiaseldr &8raydeo-iedeldss of
greater than Qénzﬁﬁ%ﬂ%irc"){' 0-gRIYE ﬁ%%zo@fﬁﬁgﬁééﬁ?ﬂ)@é %Iikyiéﬁéf'ietfézo&he

crystalline forns he con%gun s 0 priesent "1 nvention may

exi st as pol ytiRrzehCanalkdens idazolyt éryrihbitde alkylgnd e yrakdindandipy el
present invention.)@ i@sdéddign, some of the conpounds of the present
invention may formsolvates with water (i.e., hydrates) or conmon
organi c sol vents, (BHR i§f¥#og®Mvat es are al so i ntended to be
enconpassegl 30w t hpyRiBe, sappe of this invention. The present

i nvention includes within its scope prodrugs of the conpounds of this
i nvention. In gendPd} s SRRRsSHISHOf §ebsifuigd F%@“W'ﬂncti onal derivatives
of the conpounds v&jrRYarrf R ih@arbinbiyntgenvestbiRlie in vivo into the
requi red conpound. ngs, igh the t hods of treatnment of the present
i nvention, the terlfh™ /T %‘remqu shal | enconpass the treatnent of
the various disordgym® slesrtdreethyn t h the conpound specifically

P oo RHRNI gt B A R B SR,
adm ni st rat i oRhéreint dai PridnyiedHtarorketitesiérooy il ispipticsaiy sebstitusd wiie1-3
dosor | bed, - f oP R LRpReeRridisgtmsissy. ‘B 10: ragan Bgagh,
El sevi er, 198&nd ¢CQfakyluse in nedicine, the salts of the conpounds of
this invention r ef(\%s R§ los selected from substituted or unsubstituted phenyl, pyridyl,
25  pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C1.s alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)Cq.6 alkylene, tetrazolyl, (triazolyl)C1.s alkylene, triazolyl, {pyrrolyl)Ca.e
atkylene, pyrrolidinyl, and pyrrolyl;
(x) R® is substituted or unsubstituted pyridyl;
30 (y) Xis O; and
(z) combinations of {a) through (z) above.
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non-toxi ¢ "pharmaceutically acceptable salts.” Qher salts may,
however, be useful in the preparation of conmpounds according to this
invention or of their pharmaceutically acceptable salts. Suitable
pharmaceutically acceptable salts of the conpounds include acid
addition salts which may, for exanple, be 15 forned by m xing a
solution of the corrpound with a solution of a pharmaceutically

acceptable acid s ric acid

acid, maleic aci dLfn 5’[}%0?" %’,-%Doéf thg8{qsgngey%1tlo%ésnc§rgptgdg%p@ce%siegrI c
acid, tartarifortei mepwmcbmﬂoomaomﬁsmf fpmaphaklecteddioth thegrduper nor e,
wher e the co %gg% (f the invention carry an acidic noiety, suitable
phar maceuti ca % cept abl e salts thereof may include al kali netal
salts, e.g., eﬂdﬁtbm(&mqﬁm:asesmﬂmmnab}meth@&-bhényh)eﬂempfdrpyﬁpuparlazmail ts,
e.g., cal Céum or "ﬂ%&ﬁéﬁgﬂ salts; and salts formed with suitable
organi c |igands, eY ) quateér nary ammoni um salts. Thus,
representative /btm)ﬁnﬂdesélmethgbpbheylyla&sppmbykmlmdazmw+yi‘)ehe1tlmctdee

foll owi ng: 25acet YA El%g esul fonate, benzoate, bicarbonate,
bisulfate, bitartra e ora brom de, cal cium edetate, cansyl ate,
car bonat e, chi4ohiepen- 1ey1ralethlyh01mel) %Bemmtﬁ—pimﬁrwr@ﬂq@hmthardme, edet at e,
edi syl ate, eS?OA%tngéeﬁ%leﬁl g;%hefnyl - ~Pit gthgng @:ﬁﬁ% Eérgﬁn-gr Crﬁ@tﬂgr?one

gl ut anat e, rsani bam ne;,
hydr obr ond %Ie ddylcriprrazindey)) (Hyiﬂﬂ@hyiﬁmmmm-ehenwdﬂ@banone

30i sot hi onat g; | eat e,
mandel at e, (34 l#lﬁ?ﬁeﬁ%?rb]q ?(gm (ggﬁam 4 ﬂH’Ire ?héﬁgh ?%@éhl fate,
mucat e, napsy(4a3@)’| qurﬁ%lfﬂé vl P{L‘iﬁ%ﬁrﬁy«lpglmlﬁt@rhpm@nélnﬂwlrinam@@henyl}o| eat e,
panmoat e (embonat el,eiRorkt ate, pant ot henate, phosphate/ di phosphate,
pol ygal acturonate, salicy late, stearate, sulfate, subacetate,

succi nat e, t atfriauty- Dlﬁ%@ﬁifﬁétyé) {4t{@oTé'f'mrémeﬂwlsmeélvlémlFtOr)-ln@lEt’f'Wl}déhemé‘Pand
val erate. 45 Repdiesfmnkat i ve acids and bases which may be used in
the preparation of phar maceutical |y acceptable salts include the
fol I owi ng: 5adresioheyylminarpind oti(@-pireridin-hylmetivtphesybarathancaei d,

acyl ated am n@. @@thgl@mmﬁ&h@ pﬂ@hﬂy(aﬁéajréwp@@r&m ﬁ§|§=ﬂ{ema¢mﬁ&l d,
L-aspartic acid, benzenesu oni ¢ acid, benzoic aci

4- acet ami dobenzoi &ihyefaghlofds;_ canphori ¢ aci d, carrphor sul foni ¢ aci d,
(+)-(19)- Ca”pdlcmlrrﬂa@ry@-ﬂﬁlﬁ@‘ﬁélﬁylafﬁ'leﬁyl pa@&p;r@p@rpr;s&am@ryglneetﬁ&&o@le
caprylic $C| d, cinpam c acid, Cltl’l c acid, cyclamc acid

dodecyl su Guric adiydrospRgdes- 1, 2- 10di sul fonic aci d, et hanesul f oni ¢
acid, 2-hydrog mlﬁkh@lmﬂérﬁ@tﬂylg)l@ﬁ*iﬂm ﬁqstwrpr@@ncblpéré&mmyq -rdth&hone
gal actaric acid ntis ucoheptoni c acid, D-gluconic acid,
D-gl ucoroni ¢ aci d ¢ Eﬁchlpél 'c acid, a-oxo-glutaric acid, glycolic

acid, hipuric ﬁs@ﬁopﬁbdfe@éﬁrﬁmyg (Mdﬂphdnydrmbmrpr@nﬂgih@thaﬁme L-lactic

aci d, DL-lgctic acid, |lacto nj c --eralc
261 d. oAl oni clAReRIOP P G P B E el mRB T el e .
napht hal ep&- 2(4sigbdromyil-pipaed zh- 1y IBmethexl-ethy| ) @iapyl- émmlo};méthlyGL

1- hydr oxy- 2- napht hgl aci {111 nicotinc acid, nitric acid, oleic acid,
orotic acid, oxal PECRHSMBAYM (ric acid, pampic acid, phosphoric

acid, Lpyr ogl Mtlamprﬁp;&(plpérazﬂat-ly[)-yal-nmrpamlsﬁm vimathiy/Inshes alb- h'téy-lamn@m d,
sebal c acid, @t earic.acid tanni c aci d,

(+)-L-tartari Ig%cirapyl We&%ﬂlyﬁ (geﬁs@y?am|hor%gt|hyiuprh'e%yl?me anona

dihydrochloride;
30  (4-Isopropyl-piperazin-1-yl)-(4-piperidin-1-yImethyl-phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-pyrrolidin-1-yimethyl-phenyl}-methanone
dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone;
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20p-t ol uenesul foni c acid and undecyl eni c acid; and bases

i ncludi ng anmoni a, L-arginine, benetham ne, benzathine, cal cium
hydr oxi de, choline, deanol, diethanol am ne, diethylam ne,

2- (di ethyl am no)- ethanol, ethanol am ne, ethyl enedi am ne,

N- net hyl - gl ucam ne, hydrabam ne, 1Him dazole, L-lysine, nmagnesi um
hydr oxi de, 4 (2- hydroxyethyl) nmor phol i ne, 25piperazine potassium

hydr oxi de, eth ldlne C r

v oxi de. ¢ 1 aeTR R B Rl e P PR AT P B o RSN

an enbodi msnt thenqjhwmatdlhydmhbndet is di rect ed to processes for the
preparation o 1l a d from
t he group 30c{)n|§?@8\ﬂrg&$%t%ﬁgz;wt&?'s})épog%ﬁ ﬂna} 6’18%8@%9?%

C3_8cycl oal kyl ( pmeftearainky cycl opropyl or cycl obutyl) nis 1, R and
R3 are each h - nber ed
N-1i nked hé(;t e%géé)/g?é\fl p%\%ﬁéezﬁje? (%g]detﬁ&g grm?u)?infe{n i]'ﬁae I't rogen,

t he heterocyclyl msthamneonal l y cont ai n bet vveen 1 and 2 additional

het er oat ons 'ﬁqggﬁe@gydel}‘anz\?;gn?ﬁgf?pfrﬁ@ gcc[neg%%Jy%henggmet none;! N an

enmbodi nent , n*rs roce or t he
Sprepar at i on @flsepyapdwingsazyt-1yor{fllEangthyxyiheretiyhethylamino)-methyll- (a) n

is 1, (b) IRL is & hodderef erably branched); (c) Rl is
branched 03. 6 al ky erjrﬁ}- L:tﬁéoeo % ) one of R2, R and R4 is G

(preferably oﬁésmrompmwtyl)@)‘ #o(oreuaethy- penylamino)- methyllf ) L is

unbranched - (CH2)i i ah is an integer from1 to 4; (g) Lis
-CH2-; (h) Qis apgg!t]u}:_\@t@eg ﬂﬁﬁ: nked nitrogen-contai ning

het er ocycl y| ; (4-Isopropyl-pipegagin-ty)d4-d@siyorarmetylayridngataminehinetny!-
pi peridinyl, di azepamy me%ﬁ&?é‘d‘h drd@filgf@hydr oi soqui nol i n-2-yl,
plpera2|nyl, yrrolinyl, pyrrol |d|n |, thionorpholinyl,

4-Isopropyl- pfperazm -1-yi}-{4-{(5 ~trn"|uoromethy! pyndm~2~ylam|no) methyl}-

15 phenyl}methanone dihydrochloride;

(4-1sopropyl-piperazin-1-yl}-{4-{(6-trifluoromethyl-pyridin-3-ylamino)-methyl}-
phenyl}methanone dihydrochloride;

{4-Methyl-piperazin-1-yh)-(4-morpholin-4-ylmethyl-phenyl}-methanone
dihydrochloride;

20  (4-Methyl-piperazin-1-yi)-(4-piperidin-1-yimethyl-phenyl}-methanone

dihydrochloride;
{4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;

25  (4-sec-Butyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-yimethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-yimethyl}-phenyl}-

methanone dihydrochloride;

30  {3-(4-Benzyl-piperidin-1-ylmethyl)-phenyl}-(4-methyl-piperazin-1-yl)}-methanone;
{4-(1-Ethyl-propy!)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone

dihydrochloride;
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or norpholinyl; (J) Qis unsubstituted di azepanyl, azepanyl,
nmor phol i nyl, decahydroi soqui nolin-2-yl, piperidinyl, or pyrrolidinyl;
(k) substituted Q are selected from N-(01. 6 al kyl) pi perazi nyl,
N—phenyl- 20pi perazinyl, 1,3,8-triaza-spiro{4.5}decyl, and

4- di oxa- 8-aza- spi ro{4. 5}decyl ; (I ) Qis a nonoval ent radical
of an amine sel ected from aziri di ne, 1,4,7-
t 10- d t hi
1 phonyl-1. 3 et T RIS Paerah 3&@#@“8%%\8%\8%3/%@@% e i

ZCI(g ?I _e]E IhyI am dte dlhydmcalpﬂdé 6- hexahydro-{2, 31} bi pyridinyl,

- rifluor -

251-yl - pyri mi @nﬁ é%bl (gbsﬂad Ber é{ﬁ?ﬁé@%&enémacﬁ% ﬁﬂ-@'ée,nyl)—methanone;
met hyl - ( 2- pyr{4e[1fEt|2y13p|repyétmgdr;zuam;n|}e(4 pyrrolidin-1-yimethyl-phenyl}-methanone;
10, R R S RGBT
1- pi peri di n- 4-yl 1 pBenyhypdthantrmnaby E: 2- one

2- di n- 4-ml /1 -
oheny | arine. Sy bR ASaR R BRloch b sl pBif 2y oM e
di ?zepalnlyl azeparWBnylhmB’{b'ﬁoommyl pi peridinyl, and pyrrolidinyl,

opti ona SupShi

i ﬁdepende%t I ygs(tgléelcﬁ g%%)o%eﬁg% > -{elli r}qﬂgbcgglj}{gtﬁglaé Hégglta&g\f I.I'yljyl
5-9 nenbetld or Gmerméhm@mdowewby @g}mrssde, -N(C1.6 al kyl)(5-9
menbered or {,}t}@bg@ gg,,q)q X'r%o ﬁéﬂﬁ(@ﬁ g&ocycﬁg or 6-9

nmenber ed hete ocyc ered yl), (5-9
menbered or 6-9 né@ﬁi@ﬂr@ﬂeheterocycl yOCl 3 al kylene, C al koxy, (C3-6

cycl oal kyl ) - 0{4»(1Q\W@LﬂMlhep(yﬂWBfé2u@3r “yB-( @p@rn@?ﬂ%—yl%@%yﬁ-ﬂfiﬁﬂﬁndﬂ?r@ne

al kyl ene-0-, bove heterocyclyl hén

groups may be WPWWPV%QIBHI‘PHQWWWPWDWW@W“& @%ﬁb@@qfﬁuent s
i ndependeqnt |y sel Q,Cf-]bggét r| fl uoronet hyI met hoxy, halo, nitro,

cyano, hydrox and Cl.3 al is substituted with a
substit uent cén@el"é\f I3ging- naatbv'h@w@é%ﬂ(b?thw rgow@rmré@raanﬂest!}éw@%mﬂ

group sel ect ed-fs- Qﬁlorcpwrkﬁhlh«glMfﬁd)fﬁtéwglrl}-pﬁéﬁybﬂm lsbbifo‘épl'-&flﬁérazm 1-y)-

10i mi dazol yl, (i m dazo | ene,” oxazol yl, thiazolyl
2, 3-di hydr o- i ndol Wethqy@ﬁg,dfﬁyggpfalpyqde, 2- oxobenzi ni dazol yl,

(tetrazol y0C1 4603a:l|d9yd>@ngfpeiaatnt1a;|ql 44n0rp([’1bl"iﬁ é‘t%h@ré)ﬂj ﬂﬁﬁihﬁﬁ@he,

triazolyl pel(jé!r 1 L 5]&8 rroI| % )p%%grolg

(0) Qis % pef4 q@h Dy p[perazm( yl mo flé@% hylf@@@)l thag r@l 6

al kyl; (r) R9d|h§dru¢m¢ﬂm@;grwt ed or substltut ed phenyl ;
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone.

Preferably, the processes of the present invention are directed {o making

25 compounds selected from the group consisting of:
(4-{[Ethyl-(2-methoxy-ethyl)}-amino]-methyi}-phenyl)-(4-isopropyl-piperazin-1-

yh-methanone;
(4-Azepan-1-yimethyl-phenyl)-(4-isopropyl-piperazin-1-yl}-methanone
dihydrochloride;

30  (4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-yimethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-y/}-methanone;
(4-Butyl-piperazin-1-yl}-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-{4-morpholin-4-ylmethyl-phenyl}-methanone;
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(s) R8 and R9 independently are Cl.6 alkyl; (t) R8 and RO are nethyl;
(u) R8 and RO are ethyl; 20(v) RO is selected from phenyl or 5-9
nmenbered aronmati c heterocyclyl, wherein said phenyl or aromatic

het erocyclyl is optionally substituted with 1-3 substituents sel ected
from nmet hoxy, hydroxy, halo, nitro, cyano, trifluoronethyl, and Cl-3
alkyl; (w) RO is selected fromsubstituted or unsubstituted phenyl,

2 byt ene, onedorur ot e RS b PR o1 1 ©

al kyl ene, oxa azo
2- oxobenzi m dazol yhgthgrioger azol y1) 01. 6 aI kyl ene, tet razol yl,

(triazol yl)CL§ C@&%&ﬁ%f‘%é{i,%_%Zyﬂ%.lpfipé 8%“{" t&&é@%o Y %%PI t ut ed

pyrrolidinyl, subs unsu

pyridyl ; 30(y04 Déethytamimtbw)phemytbﬁﬁammMDmErdzmﬁ-t/ll)mmtigimO(la) above.

I n anot her enbodi n@n VH cH%ﬂer esent invention is directed to processes
for the pr epar ation corrpounds of formula (1) selected fromthe
group consi st {4@|n"@[thylammomethyl -phenyl)-(4-isopropyl-piperazin-1-yl)-methanone

(4-{[Ethyl - (2- et rbgﬁ}gm%”aybé am no] - met hyl } - pheny1) - (4-i sopr opyl - pi pe
razin-1- 5yl)-neth

(4- Azepan- 1- y{%mewwwewgmylfphemﬁb&ﬁp@thylmr@yﬂa}maﬁaaﬂ;Wj} methéronene
di hydr ochl ori de; vdr chlond
(4- Azepan-1-yl mathl] ? (4-sec-butyl - pi perazi n-1-y1) - net hanone;

(4- AzepanlQ- y(4rﬂ§@FPT9P¥1'@H@ﬁ§/Z1F)J{Yﬁ-(@-]?méﬂﬁlyﬂ “pmeihyinhepyiheredhEneng,- y1} - met h
anone;
10( 4- But yl - pi <per8%pzr|0£r)1yi flper?;n 3 y& (%[(%]mlethox mt) ﬁy(fpyl ﬂrgwﬂgn?hgt}hanone;

(4-Butyl - pi perazi pheoy inethdne®s phol i n- 4- yl net hyl - phenyl ) - met hanone;

(- But y1 - pi Peraghfiodynbirdnd InihrldIRAEN Ry RRAGH Hefrabond et hy1 ) -
(4- Bﬁtyl pi pe(“dﬁ?ﬁfoayl-ﬂgerqmﬁyki (f-phenylasiBeraeinyRhSAEISHANADS - net hy| } -

- phenyly 15 dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Isopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone

dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(4-thiomaorpholin-4-yimethyl-phenyl)-methanone;
20  (4-Isopropyl-piperazin-1-yl)-{4-(3-trifluoromethyi-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-{4-(4-isopropyl-piperazin-1-yimethyl)-phenyl}-
methanone;
(4-Isopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-

25 methanone;
(4-Isopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl}-methancne;
(4-lsopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-methyl]-

phenyl}-methanone;
(4-lsopropyl-piperazin-1-yl)}-{4-{(5-trifluoromethyl-pyridin-2-ylamino}-methyl}-

30 phenyl}methanone dihydrochloride;
(4-Isopropyl-piperazin-1-yl}-{4-{(6-trifluocromethyl-pyridin-3-ylamino}-methyl}-

phenyl}methanone dihydrochloride;
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15nmet hanone;

(4- Cycl ohexyl - pi perazi n-1-y1)-(4-piperidin-1-yl nmet hyl - phenyl) - nmet hano
ne;

(4-Di et hyl am nomet hyl - phenyl ) - (4-i sopr opyl - pi perazi n- 1-y1) - met hanone
di hydr ochl ori de;

(4- D met hyl am nonet hyl - phenyl ) - (4-1 sopr opyl - pi per azi n- 1-y1) - net hanone
20di hydr ochl o

(4D met hy | ant ORI R} A PR B Yo SRS 0P - 1 y1) - e
t hanone di hydr ochiitydicdglpride;

(4-1's0pr opy! - pi et aekrdzN A GgTRUBICL-| Moty bR vhetRliRRg ) - met hanon

(4 | sopr opyl - pi perdawidrectioidy;- ( 3- pi peri di n-1-yl nmet hyl - phenyl ) - met hanon

25( 4-1 sopr Opyﬁ4 s&cb}?éurtygé)jperazm 1)yl -((ﬁnd{rfeitaylam nﬁmethyl P enlyy mert%apl)'}f A nopre
thyl |- phenyl gﬂmc{rmmd-rp@erazm 1-y)-(4-morpholin-4- ylmethyl phenyl}methanone
(4 | sopr opyl - pi perd%b%cprby&g‘ (4-nor phol i n- 4-yl met hyl - phenyl) - mret hanon

(4 | sopr opy| - (¥reserButywiperazin-1-yh-(fibegizminpoatygienpimefianonet hanone

di hydrochl or 'FL ec-Butyl-piperazin-1-y!)-(4- er;dln 1- Imeih l-phenyl)-methanone;
30(4-1 sopropy pi per%fp y1y p;? ¥ Y ﬁ) E"%”T enyl ) - net han
one; (4-sec-Butyl- p:perazm 1»yl) (4 pyrro!ndm 1—ylmethyi phenyl) met anone;

gg I sopr gPﬁlyde %ﬁ;{%ﬁ&lgw iperdAn-1 A BY St RLbRBHy B ERGAN LyrRBR Y bhs YRt hano
(4-1 sopr opyl - pi peragthanone gifydoghloRdesnmor phol i n- 4- yI met hyl - pheny1) - met h

anone; {4-(1-Ethyl- propfi) p]perazm -1 é/l}— 4-morpholin-4-ylmethyl-phenyl)- methanone
(4-1sopropyl - pi perazin trifluoromethyl-piperidin-1-ylneth

yl ) - phenyl )- met héjﬂ'dﬁ@cﬁ'i‘)ﬁ%rochl ori de;
(4-1sopropy| - pi@edipfogyhpiperdAn-4 4L (S PPN PRl ABhdhy nYdtRdoRY! ) - ph

enyl }- met hanone;
5(4- 1 sopropyl Hdﬂﬁé?ﬁﬂ'qp-i@ Ajperazined (v A4 tralitiny 1 wtsidph asy - BRI phen
yl}- {4-(1-Ethyl-propyD)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-yimethyl)-

phenyl}methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-yimethyl)-
20 phenyl}methanone;
{4-(Benzylamino-methyl)-phenyl}-(4-isopropyl-piperazin-1-yl}-methanone
dihydrochloride;
{4-(Benzylamino-methyl}-phenyl}-{4-( 1-ethyl-propyl)-piperazin-1-yl}-methanone;
{4-{(5-Chloro-pyridin-2-ylamino)-methyl}-phenyl}-(4-isopropyl-piperazin-1-yl)-
25 methanone dihydrochloride;
{(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
{(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl}-methanone.
30
Preferably, the present invention is directed {o processes for the
preparation of a compound of formula (l) selected from the group consisting of:
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met hanone;

(4-1sopropyl - pi perazi n-1-y1)44- (pyridin-2-yl am nonet hyl ) - phenyTnet han
one;

(4-1sopropyl - pi perazin-1-y1)-{4-[(2-nmet hoxy- 1- met hyl - et hyl am no) - met h
yl']- phenyl}- et hanone;

10(4- | sopropyl - pi perazin-1-y1)-{4-{(4-trifluoronethyl-phenyl arnino)-m

((azh ?/lsg)pr opyl - p@ﬁﬁgz( rrrneéﬁrl]@x??rﬁm ?re'ﬂolt T?WV%BP%%@t(ﬁ opbcgpry, @Pﬁraﬁmyl am no
) - met hyl } - phemtidnamet hanone di hydrochl ori de o _

(o somr oy R TP b RSR  t2- 1 i o
(4-1sopropyl - pi perddwidroctitoyids;- { 4- {(6 trifluoromet hyl - pyri di n- 3-yl am no

Lot -5 o R R AR R B e

di hydrochl ori ﬂiel\zepan 1-yimethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone;

GO ey - PPz ) A RoBARS I A-Drnbinf - Bl ridTBRg, - et hanone

di hydr ochl ori
(4 sec- But yl - Gr@&éllfawkﬁ-plpwaz)m (Al mpinehiginalryimethyt-blydnypivestyernioneet hanone

(4-sec- But yl - bi per aermedoy 1 Pea e o R R RS Ry s hear?ﬁ'i‘i-net hanon
e di hydr othl ori de dihYQQChEOHde

(4-sec-Butyl - @'W I%I%M%yl(ﬁeﬂpggﬂfs%pgiﬁﬁe@@ ﬁ’-@ﬁ eny ghanone;

4 sec- Butyl - er n-1- 1 di - et hanon
( Y ‘P d;hydroch[o%de

(4 sec- Butyl - piBigfedgidhidodthyi(eRY - fRMLAR:plopi) BRI 2in-RRAINhakBRghano

(4 sec- But yl - pi perddydrechiofds;- { 4- (3-tri fl uor onet hyl - pi peri di n-1-yl meth
yl ) - phenykj Eh&H 895;1-% lréwrdﬁ 4. Z-Hr%th -eth - thyl

30{3-(4- Benzy{mpl peri d ' 9913 (ﬂl( oxye yefropy ar;/mlno}o?wgerygﬂ n-1-yl
) - net hanone; phenyl)methanone

{4-(1-Ethyl- p(40|§d(érbp)ﬂlp§féF@Zﬂ Ny b ¥ horbrbi RGBS ILsHEnYI-FRtHEwbn® heny 1) - m
et hanone di hydrochl ori

{4- (1- Et hyl - pPosoRIPRiPREFaEn-HryR-¢rpiveriding ndmeihxrRhessMehansAny | ) - met h

anone didhgelsros i pfet&kh-1-yl)-(4-pyrrolidin-1-yimethyl- phenyl)-methanone
{4-(1-Eth propyl i perazin- f -(4-piperi J 1-yl met hyl - phenyl yne
t hanone: %(l) d)h drochloride

(4-(1-Ethyl - p(@@@ﬂrbpﬁ‘pﬁﬁf&m-ﬂv[ﬁ?ﬂﬁiorﬁérpﬁwri@k/lh@tﬂyi-éhéﬂylﬁﬁém&andﬁb,e ny1)-
et hanone; (4-1sopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
(4-Isopropyl-piperazin-1-yl}-{4-[(2-methoxy-ethylamino)-methyl]l-phenyl}-

25 methanone;
(4-lsopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl}-phenyl]l-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-methyl]-

phenyl}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
30  (4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
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5{4- (1- Et hyl - propyl) - pi perazi n-1-y1}-{4-(3-trifluoronethyl - pi peridin-
1-yl et hyl) - phenyl } - met hanone di hydrochl ori de;

{4-(1-Et hyl -propyl)-piperazin-1-yl1}-{4-(decahydro-i sogui nolin-2-yl nmet
hyl ) - phenyl } - met hanone; {4-(1-Ethyl-p ropyl)-p
perazin-|l-yl}-{4-{(4-trifluoronethyl-phenyl am no)-nethyl}-

10phenyl ynet hanone dihydrochloride

{4-(1-Met hyl - theﬂté'tk%%rgpy )apzﬁe'?azm Xlﬁ}-(ﬁ morptﬁcﬁl Oi-ylmeﬁyyp%typ ¥neﬂ?ahn% Xl)

met hanone;

14- ( 1- Met hyl - hept ilydrgoelogde;n- 1- y1} - (4- pi peri di n- 1-yl met hyl - phenyl ) - -
met hanone; ) " L

{4- (Benzyl am% i EtPHyﬂ"‘jp-yBrPé%eﬁS'r-‘ (14?“ éo"&%’%&?ﬂ }S'P*SteryaEh‘?{‘yQ mef?anr?\QFhanon
e 15di hydr och{de{!itetbyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-yimethyl-phenyl)-methanone;

{4- (Benzyl am po~ et s BsoRrhin 4 Al Ao 8 bt r R Y Do RLREL by v 1 - m

et hanone;
(4-{(5- Chl or o- pyr intteny/Rrpthanemrodinydsodihjdidepheny 1) - (4- i sopr opyl - pi per az

in-1-y1)- met ' i da
Oty o PROARR S MRS ) Wita-ocahvarg isqainolin 2 yimetly
one; phenyl}-methancne;

20( 4- Cycl opr Oﬂyqseﬁksgﬁﬁiﬂ61nﬁbtﬂyzy&r)e'nﬂ/ﬁqﬂ%B%Bbiid?ﬁe‘}éé’ﬁ-ffﬁ)i)ﬂ}{éth@ﬁtﬁ{éy 1)-meth

anone di h%/droch orl
(4- Cycl obiR yI - pi peitagrashleriger) - (4- mor phol i n- 4- yI met hyl - pheny1) - met hano

ne. P f or abl v GBI BFASSRE Hlort s DLERAob AL LA, @Qemgmsﬁ&%eed

to making 25 conpounds sel ect rou onsi sti
(4-{[ Et hyl - (2(%¥¢mf9nyépwra)zmawlar&pmfmm} 4phesthupheay -ehesens: - pi per

azin-1- A3Y PR Bzin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-meth
(4- Azepan- 1- yﬁ %h@?-%ﬁa@y )Zl-n( 4y|Jéo§)nrOBpp;9m plyprg? a%lpneriy)ny- r?g(t)nheanone

di hydr ochl or fifgdrochloride; and |
30(4- Azepas- LeaytyBriduni-pipBRRINL-y-4a-FREsHOME ULyIrRERALRER)-FreitbhoRgt hanone

’(4-Azepan- 1-yl met hyl - pheny1l) - {4- (1- et hyl - propyl) - pi perazi n-1-yl}-nmeth

anone, !Viore preferably the present invention |s dlrected to processes for the
(4-Butyl - pi perazin- % - di net hyl am nonet h phenyl) - met hanone;

(4- But y! - pi pe?rgﬁwﬁf'qn Cw%rd SBFSH”F‘HIBADWI%‘PHW"HH%&W CRB%IReSHe:;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)}-methanone

20 dihydrochloride;
4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)}-methancne;
4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;

(
(
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl}-methanone;
(4-Isopropyl-piperazin-1-yl)-(4-piperidin- 1-ylmethyl-phenyl)-methanone;

(

25  (4-Isopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl}-methanone
dihydrochloride;

{4-Isopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyi}-
methanone dihydrochicride;

(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl}-methanone;

30  (4-sec-Butyl-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-{(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl}-methanone

dihydrochioride;
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(4-Butyl - pi perazin-1-y1)-{4-(3-trifluoronethyl -piperidin-1-yl nethyl)-
phenyl}- nethanone;

(4- Cycl ohexyl - pi perazi n-1-y1)-(4-pi peridin-1-yl net hyl - phenyl) - net hano
ne;

(4-Di et hyl am nonet hyl - phenyl ) - (4-i sopropyl - pi perazi n-1-y1) - met hanone
Sdi hydrochl ori de;

£||4h>[/] drgzE%’L?”{jfﬁr@tkgydromeﬂ?&rgzng4[ Jlf(apd]é)e%ln PMR‘% R p@enyl yn}gth%nganone
(4- Di met hyl an{4drethyiydromtiemiyerizif-4-yHi4ayhelidipd opyéthylphpey pmethatenst } - me

t hanone di hyd .

10(4-1sopr opy Wp rb@ﬁ*ﬁmfrazis e/lfl, (%lmf)) rhcdn i yimetf‘%é’t“ﬁ“’(’ nﬁtgﬁ? et han

one; {(4-Cyclopropyl-piperazin-1-yl}-(4-morpholin-4- ylmethy[ phenyi) methanone

g4ll}sopLopyl -3@5{}&%6[{5& 1:¥4) - (4-{[(2-met hoxy- et hyl)-propyl - am no] - met
y pnhe

(4- 1 sopropyl - ff @mi@mtmmeyamn-( AD)-tbrmenaidin4admpethtangnylpmethatpreret hanon

e;

(4-1sopropyl -pi perazin-1- yl? (4- phenyl am nonet hyl - pheny1l) - net hanone
15di hydr ochl or i de;More preferably still, the present invention is directed to processes for

(4 I sopr opy! - pleRfEGHFAIIN ot ¥ ebrpbum DGl 11 sefd 8 furh 1RDGBYE bordRrliRgnon

(4 | sopr opyI - @ per azi n- 1-y1) - (4- pyrrol i di n- 1-yl net hyl - pheny1) - met hano

ne di hy gy &b ﬁf1Lﬂ|%ethxl phenyl) (4- seo—but%I plperazzn 1 yl) m%thrlmone
(4-1sopropyl - Plpera2|n- t hi ol1n-4- phenyl ynet ha
none: 4-Isopropyl- plperazm 1-yl) (4-p|pend|n 1—ylmethyl phenyl) methanone

20( 4- 1 sopr OPY{¢—|Bb;E¥66%|ﬁbTézlr§4 {(41~r(o3pﬁo"|uhf4L3!4n%fP|VB;SHbYtE/I‘)HeWanHé .n-1-yl me
t hyl ) - phenyl }- net hanone di hydroch

(4-1 sopr opy! - Birsssr Butylrpirergy-dvh:- ("ZPlﬂeé'S&ﬁrBHWIW pranyimetnaneniet hyl ) - ph
enyl }- g4 hapofegthyl-propyl)- plgerazm -1-ylk-(4- plpendin -1- ylmethyl phenyl)-methanone;

4- | sopropyl - pi perazin-1-y1 met hox | am no) - met hyl hen
( Propy P4 1-Ethyl- propyl) piper. 2|n-[1gyi}~ 4- pyrrolu}{n 1- ylmethyl phe%yl) methanc])nep y

(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone

Iy

dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-yImethyl-pheny!)-methanone
20  dihydrochloride;
(4-Cyclopropyl-piperazin-1-yi)-(4-morpholin-4-ylmethyl-phenyl)}-methanone;
{4-Cyclopropyl-piperazin-1-yl}-(4-morpholin-4-yimethyl-phenyl)-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone.
25
In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (I} or pharmaceutically acceptable salts
thereof, wherein R’ is cycloalkyl, preferably cycylopropyl. In another
embodiment, the present invention is directed to processes for the preparation
30 of compounds of formula (1) or pharmaceutically acceptable salts thereof,
wherein R'is a branched alkyl, preferably isopropyl.
in an embodiment of the present invention, the present invention is

directed to processes for the preparation of a compound selected from the
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25nmet hanone;

(4-1sopropyl - pi perazi n-1-y1)44-(pyridin-2-yl am nonet hyl ) - phenyl | - neth
anone;

(4-1sopropyl - pi perazin-1-y1)-{4-[(2-nmet hoxy-1- et hyl - et hyl am no) - met h
yl]- phenyl ynet hanone;

(4-1sopropyl-piperazin-1-yl1)-{4-{(5- trifluoronethyl pyridi n-2-yl am no

2" sopr oyl -BegRsany of AR LA bR B o the comegund of e (10
) - net hy1} - phanyphermetadinaiyacdefigle ealtﬂtbened’e in another embodiment, the
gi“h)'\/’gﬁ gé"hl g'r P@fgg‘éit’ﬂiv%ﬁeﬂr? is GftadTRd RNRbédkeds 1 R b arBisor e SRhngne
(4- Met hyl - pi p%ﬂ*é@_ffi‘d"lfrqm §119 grodp ponsistingiohthe cpmmetitof.fpriarie (1), ietdranone

di hydr ochl
5(4. sec- Bty mfgﬁ’r%‘*é‘}"&?r‘* S LS AP e AT AR S B ey BHERS TS ™M hanon

e: (Ib) and the mono-succinate salt of the compound of formula (Ib

(4-sec-Butyl - pi perazin-1-y1) - (4-norpholin-4-yl met hyl - phenyl ) - met hanon
e di hydrochl_ori de;

(4-sec-Butyl - pi perTél,@upf}eSEnymyermn ihdiregtegiip Boneqssy for Yrreprgparakien Manone;
(4-sec-Buty! - BiesAgk Br drasldunlbo B6dh N1 biod. et Myl - pheny) - met hanon

10(4 sec- Butyl - pi perazin-1-y1)-( PHol i di n- 1- yl met hyl - pheny1l) - net ha
none;
(4-sec-Butyl -pi perazin-1-yl)-{4
yl)-phenyl}- nmet hanoneg
{4-(1-Ethyl - propyl) - pi perazin-15
et hanone di hydrochl oride; 15
{4-(1-Ethyl -propyl) - pi perazin- 1R§1) (AXblperldln 1-yl met hyl - phenyl1) - m
et hanone;
{4-(1-Ethyl -propyl)-pi perazin-1-§1)-(4- rrolldlawg yl met hyl - pheny1) -
met hanone;

{4- (1- Et hyl - propyl ) - pi per azi n-A-y1) - { 4- ( 3- r‘fluo"bn‘gthyl pi peridin-1
-yl met hyl) - phenyl } - methanone di hydr ock| de;
{4-(1-Ethyl - propyl) - pi perazifi-1-y1) - {4- (decah roOQBoquinolin-Z-ylnet
hyl ) - 20phenyl) - met hanone;
{4- (Benzyl am no- net hyl yphefyl) - (4-i sopropyl - pi per

pfluoromethyl -piperidin-1-ylmeth
(OR)HS:Q
a- nor phol i n- 4-yl et hyl - pheny1) - m

i n-1-y1)-nmet hanone

v

O L /—(C\Hz)n @] N\/(CHQ)n

1 HN N—R' ’
2__|_ \_2_ CHo)pyome _ 6.~ Sy, 2
R 51/ P 3( 2n—Q = - Rz__i\)—3(CH2)m——Q
S A
R3 4 (XI) 4 4 0
10 R

Scheme 1
Accordingly, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XI), a known compound or compound
15 prepared by known methods; wherein the compound of formula (XI) is

preferably present in an amount in the range of from about 0.95 to about 1.25
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di hydr ochl ori de;

{4- (Benzyl am no- net hyl ) pheny1) - {4- (1- et hyl - propyl ) - pi perazi n-1-yl}-ne
t hanone;

{4-{(5-Chl oro-pyridin-2-yl am no) - met hyl } - phenyl) - (4-i sopr opyl - pi peraz
in-1-y1)- 25nmet hanone di hydrochl ori de;

(4-Cycl opropyl - pi perazi n-1-y1)-(4-norpholin-4-yl net hyl - phenyl) - met han
one; | "

(4- Oycl opr opyl™ BT Bar s R 1y e ey BRI - A TaR TR BemYd) - et han
one di hydr oche®@#ivadrnts;and

(4-Cycl obutyl - pi pes fgitedentd b & SulERIARRIY Shoib B BIhs BAGRKL Y 48t hano

ne. 30 Preferabl resent 1nvention Is |rec 0 processes for

the preparatidR EDACe BpoB% S0 LI RBTW,) TEJ &), 86ile @nd thenfikehe gr oup
consi sti ngs of %refe(rélbty{ HE=RY EnDhé: Wh@rteﬂ A& Yo &Y Iagent?e”bresent in a amount in

no] - met hyl ) - pheny1)-(4-1 soprop g, perazi n-1- - met hanone,;
(4- Azepan- 1- ymﬁéﬁmyﬂﬁﬁﬁéh@¥%3€&aﬁ Bﬁﬁ@ﬁymuﬁﬁbeﬁét WD@f9QWVm@ﬁhanone

di hydrochl or (réiﬁtlve to the molar amount of the compound of formula ( l or any range

5(4- Azepan- 1- %I nmet h henyl) - (4-sec-b Ee/a pi perazin-"1-y1) - nethanone;
(4- Azepan- 1-y ﬁﬁedmw&fﬁfﬁ'@h{qu“{t f’(QlarétqHVﬁ Pt opyl ) - pi perazi n-1-yl }-neth
anone, in an or anic sotvent or mlxture thereof such as toluene acetomtnle
(4-Butyl - EI per azi n-1- é lin-4- [)hen - net hanone;
(4- Oyci ohéky! etﬁV'ﬁ’@F’f&ﬁ’ -"{’L-JﬂF Uw**ﬁ’f%‘@rqh!ﬂﬂﬁﬁ!lawt% sy preferably By ineisha
none, of toluene and acetonltnie at a ratio of about 4:1 volume:volume;

(4D ethyl am nomet ) RS Mo iing OB SRy HBELAZ)N- 1Y 1) - met hanone
(4- Di met hyl am nonet hyl - phenyl ) - (4-1 sopr opyl - pi per azi n- 1-y1) - met hanone
di hydrochl ori de;

(4- Di met hyl ami nomeétRINABHEAGT seTeeynd dfapriadrdisacivaiedaceesding - y 1} - ne

t hanone dil5 hyicaghhethb s to vield the corresponding compound of formula (X11), wherein

15(4-1 sopr opy 3&4@@%@%&%@'”@?&% rgg'ucﬂw[e(s Vero q) %Oetot&yb% Op(rJMa arri nojJ - m

et hyl | - pheny
imidazolide, and the like, preferably chloro. For example, wherein the Ieaving

group is chloro, the compound of formula (X) is activated by reacting with a
suitably selected source of chlorine such as thionyl chloride, oxalyl chioride,
20  and the like.

The compound of formula (X1l} is reacted with a suitably substituted
compound of formula (XI}, a known compound or compound prepared by
known methods; wherein the compound of formula (XI) is preferably present in
an amount in the range of from about 1 to about 3 molar equivalents, or any

25 range therein, preferably from about 1 to about 1.2 molar equivalents; in the
presence of a suitably selected tertiary organic or inorganic base such as TEA,
NaOH, Na,COs, and the like, preferably an inorganic base, more preferably a
1:1 molar ratio mixture of NaOHM and Na>CQOs; wherein the tertiary crganic or
inorganic base is preferably present in an amount in the range of from about 4

30 to about 10 molar equivalents, or any range therein, more preferably, in an
amount in the range of from about 4 to about 6 molar equivalents; in a solvent
or mixture thereof, such as toluene, dichloromethane, THF, water, and the like,

preferably a mixture of toluene and water, wherein the molar ratio of toluene to
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(4-1sop ropyl - pi perazin-1-y1)-(4-norpholin-4-yl met hyl - phenyl) - net ha
none;

(4-1sopropyl - pi perazin-1-y1)-(4-piperidin-1-ylnmethyl-phenyl)-nethanon
€,

(4-1sopropyl - pi perazin-1-yl1)-(4-pyrrolidin-1-yl met hyl - phenyl) - met hano
ne 20di hydrochl oride; (4-1sopropyl-piperazin-1-yl)-(4-thio morp

hol i n- 4-yl met

(4-1sopropyl - \glgtjpreir% g%}ﬁ {‘;ﬁ§%qﬂﬂ§§oﬁq %%Urtgr;etf) bPu |ﬁet(r)w8|d tbE_’L-yl met h
yl ) - phenyl } - ocmtdsponging eimpopdd oftokrovladl; (4- 1 sopr opyI pi perazin-1
-y1)-{4-[(2- et hoxy- et hyl am i no)-net hyl kp henyl}- 25nmeth anone;
(4-1sopropyl -piperazin-1 -yl1)[4-(pyridin-2-ylam

i nomet hyl ) - pheny| Kivetchappurshes;formila bpay by bpisinafieiselated according to
n-1-y1) - { 45 [ (Rsimt - on. distilati

ohenyl yrreA%an%nogﬁl rﬂé’tﬁ%sﬁ%‘%&?%bfe%%@'taa?% %ﬂ)e'w?@\;(aﬁx dallon dns’uiiahon and

i nonet hyl - pheﬂi’?lllye nﬁmcq;nmﬁd@f ormula (1) may be further optionally punfed
30(4-sec- But Yhedh n"}ém 4e.0y y1) - net han
She %og Cm%ioc gy ﬁ odsoBkRRRE b rébiyeidiRbhd, cBRER

(4-sec- Butyl r@'@ﬁ@ﬂi&ﬁhl %ﬂﬂ)be Ukepi peri di n- 1- yl net hyl - pheny1) - net hanon

€, Alternative]y the ompound of formula (1) may be re?cte%wnh a suitabl
(4 sec- Buta/l-plperam n- 1- yrroli1din-1-y %/ - met’hano
selected acid, to yiel the correspondlng acid addltlon sal which salt may be

{4 (1-Ethyl - %QQﬁé'd)anB'/B?iS@meB wbootdihg (FriBWRehbEs. 4- VI met hyl - pheny1) - m
et hanone hydr ochl ori d

{4-(1-Et hyl - propyl) - pi perazi n- 1- y1) - (4- pi peridi n-1-yl net hyl - phenyl)-m

et hanone; In an embadiment, the present mvent;on is dlrected to a process for the
{4-(1-Ethyl - propg/ 2 npfperazm 1-y % Yrro i di n-1-yl met hyl - pheny1l) -
met hanone: preparation of the compound of ormula( a), as described in more détail in

5{4- (1- Et ! - ptHad 2 bebrer azin- 1-y1}-{4- (3-trifl uoronet hyl - pi peri di n-
1-yl met hyl ) - phenyl } - net hanone di hydrochl ori de;

{4-(1-Ethyl - propyl) - pi perazi n-1-y1}-{4- (decahydro-i soqui nol i n-2-yl net
hyl ) - phenyl } - met hanone;

{4- (Benzyl am no- et hyl ) - phenyl } - (4-i sopropyl - pi perazi n-1-y1) - net hanon
e 10di hydrochl ori de;
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{4- (Benzyl am no- et hyl ) - phenyl } - {4- (1- et hyl - propyl ) - pi perazi n-1-y1}-m
et hanone;

(4- Cycl opropyl - pi perazi n-1-y1l) - (4-nor phol i n-4-yl met hyl - phenyl) - met han
one;

(4- Cycl opropyl - pi perazi n-1-y1)-(4-norpholin-4-yl net hyl - pheny1l) - met han
one di hydrochl oride; and

15(4- Cycl obut yl - pi perazi n-1-y1) - c4- ngggphol i n- 4-yl net hyl - phenyl) - net ha
none. More preferably, the pREsent invention is directed to
processes for the preparation of a |conmpound of forrmula (I) selected
fromthe group consisting of:

(4- Azepan- 1-yl net hyl - phenyl) - (4-1i
20di hydr ochl ori de;

(4- Azepan- 1-yl net hyl - phenyl ) - (4- sed- but yl - pi per azi n-1-y1) - net hanone;
(4- Cycl ohexyl - pi perazi n-1-y1) - (4- pi per+thn- 1- ylnetﬁ?? phenyl) - met hano

opyl - pi perazi n-1-yl) - met hanone

ne;
(4-1sopropyl - pi perazin-1-y1) - (4- ﬁﬁ?phLvaO4 ylmethyl\J phenyl) - met hanon

e;

(4 | sopropyl - pi perazin-1-y1)-(4-piperidin-1- net[}l:}henyl) met hanon

25(4 | sopropyl - pi perazin-1-41)-(4-pyrrolidin-1-y hylxbhenyl) met ha

none di hydr ochl ori g&;

(4-1sopropyl - pi perazi n-

yl yphenyl } - nmet hanonegai hydrochl ori d

(4-sec-Butyl - pi perazin-1-y1)-(4- dlne§%7lanlnonethyl phen

; 30

(4- sec- But yl - pPperdzi n- 1-y1) - (4- pi pi an 1-yl met hylQgp
r

-yl)-(4-(3;trifluoronethyl- iperidin-1-y|neth
e;

Hy;}Jnethanon
(4-sec-Butyl - pi zin-1-yl1)-(4-pyr

i n-1-yl met hyl >gheny1) - met hano
ne;
{4-(1-Ethyl -pr - pi per azi -y yl - phenyl)-m

et hanone di hydrodhl oride; {4-0

-Ethyl propyl ypi %?quél yl}-(4- pipé&?hin 1- yInethyI-oherL%nethanon
P! P

(la)

{4 (1- Et hyl - Pg%§l)k\¢/ razin-1-yl)-(4-pyrrolidin-1 ylnei\\/iphenyl)

nmet hanone;

(4- Cycl opropyl - pi perazi n-1-y1) - (4- noggﬁg%éﬂ 4-yl met hyl - pheny1) - net han
one;
(4- Cycl opropyl - pi mcawin@naﬁmvamwswmtiwm domppupd pbformdla Pkangisg - met han

one 5di hydr ocp,l\ 9364um’2,ﬂ§’no|ui 4-erHet n%l beﬁz?lc acl rnowrhcqmpo#nd _SL eacted

(4- Cyclobutyl pi perazin-1 met hano
ne. Wil & Spﬁ@ﬂxeﬁstéhtltyteﬁtqompouwgf fprf@d@ﬁﬁia), ﬁls@rlmt)wn as d-directed

to processes § Ioptrcﬂ:ﬁll BhERAMAL L PRV c&n;‘iﬁﬂ@%ﬁ@eﬁfthef At Ad Gk ormula

sel ected from rou consi sting
(4- Azepan- 1- y%@klﬁprefgﬁ@mmgseown @é@rwoyln-ﬂm rrape 2f o 2Pyt G anone;

( 4- | sopropy! - ghRRA 3% Moldr deblvalehdhRes hdkdradly ¥b&RY MY hoRPEAMAsA®t hanon
(4 | sopr opyl - pi periaerrasspey of a suibhrsiqckadinsptide enpliogAESHESYChEg hanon
10 HOBYEDAC, ECF IBCF CDI, HATU, HBTU, TBTU, DCC, and the iike.

(4 sec- But yl - pi perazi n- 1 % i peridin-1-yl met hyl’- phenyl ) - met hanon

e: preferably HOBt / DAC wherein the coupling ‘agent is present in a amount in
the range of from about a catalytic amount to about a 1 molar equivalent
(refative to the molar amount of the compound of formula (X)), preferably, about

1 molar equivalent;
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15{4- (1- Et hyl - propyl) - pi perazi n-1-y1}-(4-piperidin-1

-yl met hyl - phenyl ) - met hanone;

{4-(1-Ethyl -propyl)-piperazin-1-yl1}-(4-pyrrolidin-1-ylnethyl-phenylym
et hanone;

(4-sec-Butyl - pi perazi n-1-y1) - (4- nor phol i n-4-yl net hyl - pheny1l) - met hanon
e di hydrochl ori de;

hyl |
{4 (L Ethyl - Pr 0Py 3 5bRERRThRerdeof Hicdi /B Qldiachol oFE RNy ) - m

(4- Cycl opr opy$ih}d|Q§§fraaéz DA, -TYAE) methviameshiskide-andyheriéteh piefpaldnp Dixtuest han

One, f tol it t
(4- Cycl opr opy? %l“%%er%nzq %ce iy rlse a(tﬂ r?nl)or%fhag EVO[Fme Vﬁ!ulm phenyl) nmet han

one di hydrochl ori deyieldriae correspondlng compound of formula (la).

(4- Cycl obug yl - pi perazi n-1-y1) - (4-norphol i n-4-yl met hyl - pheny1) - met hano
ne. 25 In an enbodi ment, the present invention is directed to
processes for theAfeepgtyail, |fhﬁ10%ﬂp%®ﬁw6mﬁm§f8d¥<8}léﬁma@d(%)co@rng to

phar maceut i caikrldwn%&tﬁea@bé feRdhd ﬁorFé%SBr%? ccymfu%a re,fBimeg (&g! oal kyl,

preferably cycyl opropyl. 1n another enb pr esent i nvention

is directed t®8YPHdESaeyitale laamiag grapsush BéﬁhIS%Pr%p@GMSO&1

fornula (1) OIalld@h%lﬂgﬁiﬁHé'é?ﬂ'thé’hi?e%?e@ér@@l}z%hl%&] t%r"e%‘fﬁ&l@“whé’f’@ﬁtﬁé n Rl
is a branched alkyl, preferably isopropy n an enbodi nent of the

present i HenRURJ IioHB ISFTirenhe cApasn fcér@ﬁuéﬁ Pae iscagtivasedhpyessing f or

the prepar at igih Q%un?&bﬁﬁ’dﬂ%@ﬂs@%ee&tcﬁ%nﬁé @urEhthem]oag:Q;Hlar.@@r&!a@w ng of
the conpound of fornul'a the conmpound of fornula (Ib)

phar maceut i cafft ?f'dﬁc%%tﬂ“ﬁédf‘% salts thereof. In another errbodl rrent t he

present invention Ting cBinbBGAEEF benuds DORS &8Eadted withg sQﬁaﬂWé@%ﬁt@fodOf the
conpound sel ected fromthgiﬁg%oup consi sting of the conpound

formula (1 a),CqpReuUad of BFY ﬁ’l)(?r‘f”tfl’(‘-}’nscé?ﬁ‘tpoH‘Fd ?rh“é’WBQBF?@aEﬂd tWor mul a

(la), the1xonpRwmtnehodswmdhemn Iﬂwbt@:bm@t‘]dnd BRI OS41GS pRAdrabls dtdsepf t he
conpound of formula i nventjon is directed to

resent
a process for‘”ﬁ’i‘é’”&”&t@r@? raé‘ﬁeﬁ;r%@%euﬁh@ HPULF NORE eqYRISHEd i n

Schene 1, belgreferdbiyarbm about 1 to about 1.2 molar equivalents; in the presence of a

suitably selected tertiary organic or inorganic base such as TEA, NaOH,
NazCOs, and the like, preferably an inorganic base, more preferably a 1:1 molar

20 ratio mixture of NaOH and Na>COs; wherein the tertiary organic or inorganic
base is preferably present in an amount in the range of from about 4 to about
10 molar equivalents, more preferably, in an amount in the range of from about
4 to about 6 molar equivalents; in a solvent or mixfure thereof, such as toluene,
dichloromethane, THF, water, and the like, preferably a mixture of toluene and

25  water, wherein the molar ratio of toluene to water is preferably in the range of
from about 2:1 to about 1:2; to yield the corresponding compound of formula

(la).

The compound of formula {la) may be optionally isolated according to
30 known methods, for example by filtration, solvent evaporation, distillation, and
the like. The compound of formula (la) may be further optionally purified
according to known methods, for example by recrystallization, column

chromatography, and the like. Preferably, the compound of formula (la) is
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R2/.4)3 -(CH2)",-() 51.1.. [/ 4 R3(X Schene 1 Accordi ngly,
a suitably substituted conpound of fornmula (X), a known conpound or
conpound prepared by known nethods, is reacted with a suitably
substituted conpound of fornmula (XI), a known conpound or conpound 15
prepared by known net hods; wherein the conmpound of formula (XlI) is
preferably present in an anmount in the range of fromabout 0.95 to

about 1.25 malaf, de:ﬂ}’éo?(f%hf&a%ora%n any p%rl?lffé%lytsgﬂo%'%u 3 Godkfi cfrab' y

about 1.1 nol ar equivale esence

sel ect ed pept belewcoupl i ng agent such as HOBVEDAC, ECF, IBCF CDI

HATU, HBTU, TBTU, DCC, and the |ike, 5preferably HOBt / EDAC, V\/nerein
the coupling agent is present in a anmount in the range of from about
a catal yti ¢ amuntAlegaiivelytthe campeungrof &gmiulaalias ia regeted atthaesuitably he

mol ar amougt géieétg&a[ﬁ@%?/}é@thg er%ﬁB‘r\Hﬁg%&)add%n 24V BRRISI, hﬁé ein,

preferably, equi va an organic sol vent
m xt ure there@ffmp@-uné’wfﬁgfw@l(i?éﬂﬁerea@t@@wihﬁ(}'ﬁplé; in BOe Baflic %(&‘@cﬂét e, DM,

THF, nethyl eng re%?b&?%rﬂ&w al@&ﬂ)l Elh'lfh 4d é%ﬁyl a %t@fe%ﬁb'd’m?an@‘ aﬁéﬂﬁpieeti‘?sﬁ IPA

t ol uene and acet oni ratio vol urne: vol une; to
yield the cor ?@@ﬁ@n@?%eébﬁrﬁ&jﬁ@bkﬂf thﬁ&PFﬁDPﬁ”Ct q)f)fornmlq @?h&fﬁa‘ﬁtﬂldy’”'tht he

conpound of fgiRUh@ nG A 118 yieithy éér?ékfpéﬁﬁﬁ{; 68 9 adifor SN WML SABGds. to
yieldt heﬂg):or trh?esaetovclll Irgcognlzg?h%ltj?orthe con?prorLT,IIrJ\d of ormul?a ’(ia\)/\peazzted with 5/6N
HCI, the corresponding acid addition salt is a di-hydrochloride salt. More
specifically, the process vields the crystalline, di-hydrochloride salt.
The crystalline di-hydrchloride salt of the compound of formula (la) is
further optionally isolated and / or purified according to known methods, for
15  example isolated by filiration, solvent evaparation, and the like and purified by
recrystallization, column chromatography, and the like. Preferably, the di-
hydrochioride salt of the compound of formula (la) is purified by recrystallized

from a mixture of ethanol and water, at a ratio of 90L:15L.
20 In another embodiment, the present invention is directed to a process for

the preparation of the compound of formula (Ib), as described in more detail in
Scheme 3, below.
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L is a suitable |eaving group such as chloro, brono,
-0C(0)-0-Ci 4al kyl, imdazolide, and the like, preferably chloro. For
exanpl e, wherein the leaving group is chloro, the conpound of fornula
(X) is activated by reacting with a suitably sel ected source of
chlorine such as thionyl chloride, oxalyl chloride, 20and the |iKke.
The conpound of fornula (XI1) is reacted with a suitably substituted
conpound of fornmula (XI), a knows cormpound or conpound prepared by
known net hods; wherein the conpouny”of formula (XI) is preferably
present in an amount in the range df fromabout 1 to about 3 nol ar

equi val ents, or any 25range ther et preferably from about 1 to about
1.2 nol ar equivalents; in the prg

e of a suitably selected

tertiary organic or inorganic basegfich as TEA, NaOH, Na2CO3, and the
|i ke, preferably an inorganic base,} nore preferably a 1:1 nolar ratio
m xture of NaOH and Na2CQ3; wher ei ertiary organic or inorganic

base is preferably present in an>§50 t i ther of from about 4
30t o about 10 nol ar equivalents,( a range t errln nor e
preferably, in an anmount in the yange of from ab 4 to about 6
nmol ar equi valents; in a solven her uch as tol uene,
di chl or onet hane, THF, water, rabl a m xture of
t ol uene and water, wherein e nolar ratio of o éﬁ@ water is
preferably in the range o from about 2:1 to aboytH 1: 2] to yield the
correspondi ng conpound formula (1). The conpou of formula
may be optionally isolated according to 5known neth
by filtration, solvent evaporation, Q‘dﬁsfillation, an .
conmpound of forml a (1) may be furth optionally purifi ordi ng
to known met hofls, A4lor exanple by re al lization, @
chromat ogr aphy, and the like. Ei Zalternatively he conpound of
formula (1) may -\\reacted with as |y 10sel ected acid, to yield
Yci d addition salt, Mhich salt maysol ated and
it, the
is directed to a process for the preparation

t he correspondi
f fo nula (la), as #€8kribed in nore fetail in 15

or m Xxture
nd the like, p

[ or purified &
present inventior
of the conpound
Schene 2 bel oy,

{Xila) € N/\I (Ib)
L\,/O L\q/o
Scheme 3
Accordingly, a suitably substituted compound of formula (Xb), also
known as also known as 4-morpholin-4-yimethyl-benzoic acid, a known
5 compound, is reacted with a suitably substituted compound of formula {Xlb),
also known as 1-isopropyl-piperazine, a known compound; wherein the
compound of formula (X|a) is preferably present in an amount in the range of
from about 0.95 to about 1.25 molar equivalents, more preferably about 1.1
molar equivalents;
10 in the presence of a suitably selected peptide coupling agent such as
HOBYEDAC, ECF, IBCF, CDI, HATU, HBTU, TBTU, DCC, and the like.
preferably HOBt / EDAC; wherein the coupling agent is present in a amount in

the range of from about a catalytic amount 1o about a 1 molar equivalent
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Accordingly, a suitably substituted conmpound of fornmula (Xa), also
known as 4-norpholin-4-yl methyl - benzoi c acid, a known conpound, is
reacted 5with a suitably substituted conpound of formula (Xl a), also
known as 1- cycl opropyl - pi perazi ne, a known conpound; wherein the
conpound of forrmula (Xla) is preferably present in an anount in the
range of from about 95 to about 1.25 nol ar equival ents, nore

0.
Cerect od pept T bt s GRHLL Y Bindilind eBo R0 ederPucbe

HATU, HBTU, TBidlarBQCyalamt the |ike. preferably HOBt / EDAC wher ei n

h I i . i f m ab
L Caralpti ¢ amaunt” bEoRRARE el bR RRRbreb shotFed BAfe palopBbne
nmol ar anount eiﬁyltdcetatﬁomﬁdﬂizofneﬂ'tytamalcaio(iu@)andpnm@lﬁlec ptafgrabla b oniktude
nol ar eqw%/al SMiuene nd acteltdﬁitﬁ!@ gt?]}I ace?l V‘Fmﬂwﬁe v?ﬁt ure thereof,

such as tol uene, acet P et hyl ene
chloride, and thetd Vikb,ih@w‘f@pamﬂlw eompoundroé fapfhuladlbyene and
acetonitrile at a ratio of about 4:1 volune:volunme ; to yield the
correspondi ng conpound of fornmula (la). 5 Al ternatively, the
conpound of for mulAderayely, §heammmé@f@amdad}<h)gsBoti\flat&d\mcm@trigdds to

Tl aol o) oovkisanafiehad, SOTBRRE . AfeshOIM it pBbss Y\‘gaéiﬂ(ﬁagvrﬁy,n

sui tabl e | eaving group suc as c
i m dazol i He, laisch Qqﬁéblﬁlf%'ngpﬁf@ﬁmiﬂmla} C@M@mmﬁoﬁc@h@ﬂﬁﬁlkvﬁwr ein

the 10l eavi NGreRR, and eake, pr&#éﬁabwém&pnﬁopé &wh%r@@ﬁz%aﬁﬂmﬁe

activated by reactin % a sul ecte urce
such as thi on§PURISIH r@éhe m@%nddﬁf%mpﬂdm}%ﬁ@cﬁ\{@é@d breactingevibanpound

of forrrul a (&dltam%'séleet@a%%ew&mor%e%abﬁggkmo Eﬁ&ﬁ&; %ﬁﬁ@ﬂ@ﬂ@ynd of

formul a nown conpound or conpound prepare
net hods; V\her%'ldri ¢ e conpound of fornmula (Xla) is preferabl y present

in an amimt in thee 6%9&@3‘0?“1‘6%@?% O]S%é&e@\p%'& s&tdﬂ}] &bstituted

equi val ents, preferabl rom about about 1.2 nol ar equi val ents;

in the pr esen??é“RS’f-’”‘éOE‘béfrﬂ‘d' BI(}/10s & ko ForBpYRGEPNCOFNgHRT Brearediyr gani ¢
base such as KHofn Makdds; N@@@@the@amgbmj drirdsrenul @538 éfa@ pfe@,eﬁtgan' c

base, nore preferably 1:1 nol ar ratio mxture o
Na2003; wher &l ﬁ”taﬁ@%'fltth%w%%f&?m@baw 1 tabgein @obé%wv%erm ef erabl y

present in arbr@ﬂémWfrérﬁ abb@ 1rta%@utoff2fﬁoma&0élént§ ih Shedptakdncé @r ol ar
equi val e referab an anount in the range of from about

4 to abou"%O 6 St l?;h’ gglagpgéqrg%ygrgqnwo&s%g%q]ipaqursulqp R¢ JF& NA€Heof , such
as tol uene, dua?ehjoar@fﬁhban@,prélfalébly\mt:@cﬁrgarﬁéldaééﬂﬂadré b@fer%l?%ﬁrﬁ@lbhér a
m xture of tol ene andf O%d ere*ljn the nolar ratio of toluene
to water is pPES BYPLYRYT VA r so¥NeTRig S ISAIRY 9'98NiE o WeERNIcy : 2
to yield the meerespingygresonpondmoinifio makagd dfom about 4 to about
10 molar equivalents, more preferably, in an amount in the range of from about
25 4 to about 6 molar equivalents; in a solvent or mixture thereof, such as toluene,
dichloromethane, THF, water, and the like, preferably a mixture of toluene and
water, wherein the molar ratio of toluene to water is preferably in the range of
from about 2:1 to about 1:2; to yield the corresponding compound of formula
(o).
30
The compound of formula (lb) may be optionally isolated and / or purified
according to known methods, for example by filtrations, solvent evaporation,

distillation, column chromatography, recrystallization, and the like. Preferably,
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The conpound of fornula (la) may be optionally isolated according to
30known net hods, for exanple by filtration, solvent evaporation,
distillation, and the |ike. The conpound of fornmula (la) may be
further optionally purified according to known nethods, for exanple
by recrystallization, colum chromat ography, and the |ike.
Preferably, the conpound of fornula (la) is 1isolated by sol vent
evaporation
A Tornati vel o ECRYRRIER ATl - R PR SRt 6k et o h O b
sui t abl y 5sel sdltfednaiionas descripedlhdreihe correspondlng acid addition
salt. Preferably, the compound of formula (la) is reacted with HC
acid, in an organic solvent, preferably in an al cohol such as ethyl
acetate, THF, di oﬁétﬁ@ahm!mtmporomwﬁ of fopmuladibh ieveacteandih erseitdlik e,
preferablys tgeGeRYNE yRld tfw@"cHHés% bl g%ablﬁ a'ﬂ@r%r‘i Eéit rfex*ér I)F%EHCI n
| PA, to yield t%e corresgon di ng 8 tion |'ed
10t he art wi | $OrPRABE 9F E)@ﬂvlﬁétb)deeaQtﬁéwébmnmam "ﬁ en ﬁmaaw(sob/pnt

reacted with MI\ASH@F toh%ec%ét&%?%n%é‘gwear%dpréfé?'albw AN émd Syt
di - hydrochl orj de sal More specifically, process yie

crystalline, Blwﬁ'ﬁfbﬁ'—@é'ﬁlc@rclddé sglyple, mwréfﬁﬁJﬂYaﬂlﬂH‘fet%ﬂfelﬁm chI or| de

salt of the cesmepsshiff mbRs-BUdchatd Addidon daMr t her optional Iy isol ated
and / or E)UI’I fied accordl ng to known nethods, for 15exanple isol ated

by filtrat? solNhemonevaiseinaieisah of WrEompeund afdommde foiis furiear by
recrystalli zaémoﬂan Jg@émt@a aRBy @ﬂﬁlr!ﬂ@ﬁ Bt ding@ kol rhéiksds. FrBlefIAP! vV,

the di- hydrochlorl salt of conpound of formula (la) is purified

by recrystal Eé‘épqor%‘ﬁ?’aatﬁlsﬁ?{tQF@G&P”‘@P%‘E{IWW (xigpurfigd by ratio of

90L: 15L. 201 nrearyetdnieaticaaes b Saidble &é}@er@é@@%gausemw&h@rﬁbl Irfetfhngct ed
to a process for tgé{cgreparatl on o ound of formula (Ib), as

)
descri bed in RERGP P! ?‘P’?t@&tﬁ'@n@”@heﬁ'é? feraglyfeqrp agsolute ethanol.
Accordi ngly, a suitabl y substituted corrpound of formula (Xb), also
known as al so kno as 4- frghol i &f-gkmsth I-benczioi c acid, a Fnown
5conpound, is rea OQH’W?%OJ HI? £Bia7e SUBEt FATRAEIR BnGREIRYET WhISE nul a
(Xl b), may be prepared according to known methods. As an example, Scheme 4

below outlines a process for the preparation of the compound of formula (Xa)

o HCi
XVIa
(XVa)
(Xa) (Xa)

20 Scheme 4
Accordingly, a suitably substituted compound of formula (XVa), also
known as 4-formyl-benzoic acid, a known compound or compound prepared by
known methods, is reacted with a suitably substituted compound of formula
(XVla), also known as morpholine, a known compound; wherein the compound
25 offormula (XVla) is preferably present in an amount in the range of from about
1 to about 5 molar equivalents, or any range therein, more preferably, the
compound of formula (XVIa) is present in an amount in the range of from about
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al so known as 1-isopropyl-piperazi ne, a known conpound; wherein the
conpound of forrmula (Xla) is preferably present in an anmount in the
range of from about 0.95 to about 1.25 nolar equivalents, nore
preferably about 1.1 nolar equivalents; 10in the presence of a
suitably sel ected peptide coupling agent such as HOBt/EDAC, ECF,

| BCF, CU, HATU, HBTU, TBTU, DCC, and the |ike. preferably HOBt /

EDAC, wh | '

of 1 7om about 5 Carary] ROerERH el ts AR PRl nf TR Bimediplidf T ono®
(relative to fovsulatK¥le) grvesent @fartmouftbwﬂbamg@foffrommbbat 129 Jo, about
preferably, ap@%?léf &@vﬁf nfsthl' t}‘é‘é?é%nce of a reducu'xgra &féy ¢ sol vent

or mixture there acetonitri acet at e,

DVF, THE, met H9Blé(%%d¢a|h@ﬁkhesodmcxameb¢r‘pmedndpr@Tdethab*rey péefw;zwm e 5of

t ol uene angl a I to
yield t henec(’:ior ﬁg%g(gfsc{ An g\ﬁggetxnrb fhe r@édc?:goigeﬁp@yef?m%iy‘b%ééﬁ?m‘é‘ﬂ dtBunt in

Al ternati vel ythetrﬁ‘éﬁechrf@HU@RPUbF tq @bcmﬁQﬁqylxd?n%oraafw@rmeetberamm ng to

AR
known net hodspretépam( ﬁﬁ'éﬂwérﬁ&n@i?ﬁﬁ@ dﬂf%m%aupvﬁftooéwu@ﬁ@ul a (Xi1),
wherein 10Lisa suitable |eaving group such as chloro, brono,

~00( 0) - 0- 014aPRyyalentsiiniary gpeis SONARE SURR a5 iTKIE, topiear cacaisnjirilenanstibe For

exanpl e, Wﬂerlﬂdenpﬂe@atbl?af‘ﬂmgo@f%ﬁe'o%rr@%o‘ﬁﬂﬂg CBHI?OW&%%)(XJ)W’ mul a
(Xb) is activated reacting a suitab ected source of

chlorine $chP 'é?éer?Wdh?/PorEH?%deﬂ@’Wi@aﬂxﬁ' 'Scﬂ‘? §PEEE, and the Iike.
15The conpound of ﬁh@%ﬁip@ur(c?@ﬂf@r}ndlég(@@ﬁeﬁé’te&’with adsuftathiy 8dbdted acid,

substituted conpound of formul a known conpound or compound
prepared by kSRSt WOW&? @CPWQ"’@G%BQWMmSF"Oﬂ%rt%I%j tt’% b) is
preferably pr&ﬁ"ﬁé@borﬁdhgaébl@mmﬁn dallt of bR do@rﬂﬁ)@n@f)f\‘ofrﬁu% @begutrhbt o about

3 nol ar equival ent s, f rom about t 0 about
equi val ent's: FHMRGEM ﬁ?i?é’@H'@gxﬁ)%/a”éj 2584 ?%@?W@é’]%@?ﬂ%@ddﬂt&”ﬁagﬁ’f/the
organi ¢ 0f5 i NEUNGIEYING oPRBAUIBYRE) rﬁéy H&&rthbla@bhodﬁa?@%tedam /tohgudaﬂetse

referably an ino ni.c base, r abl
P or o ol o RiGeeam R a5 BEEER Lafot svamme Erotolorani o

base is pref emcaxbhycmmejyrapm, @ﬂry@ml}izﬁﬁionl and the likange of from about 4
to about 10 nol ar equival ents, nore preferably, in an anmount in the
range of from about 254 to about 6 nolar equivalents; in a solvent or
m xture thereof, Shelpresentiolergine s fdiedd diveotedttdapeceddior thaairesaraimd

he Iike, ,prefe | d h
i ar rai?h ot venitraPet iR & SRERATPT R B SERGE SroPFom

about 2:1 to about 1:2; toXyield the correspondi ng q;jrrpound of

formula (I1b). 30 The orrpound ofR1f_aNp:HI a (Ib) nay be optionally
i solated and / or puri cording to known neth for exanpl e by
filtrations, solvent e\.:jggralon—m—sh—l—l—a'rrm col um

chr omat ogr aphy, recry 11z and(®Xge |ike. eferably, the

conpound of formula (fb) L |s<ﬁ ated by sol vent eva;ﬁbrat(kls)n and
purified by salt formatio zis descri bed herein.

Scheme 5

Accordingly, a suitably substituted compound of formula (XX), wherein X

is hydrogen or a suitably selected nitrogen protecting group such as -C(O)-CF3,
25  acetyl, benzoyl, BOC, Cbz, and the like, preferably, X is hydrogen or —C(O)-

CFs; and wherein Zis selected from suitable leaving groups such as —OMs, -O-
S0,-0H, -OTf, -OTs, and the like, and wherein both Z substituents are the
same, preferably each Z is -OMs, a known compound or compound prepared
according to known methods; is reacted with a compound of formula (XXI), a

43



Al ternatively, the conpound of formula (Ib) is reacted with a
suitably 5selected acid, to yield the corresponding acid addition
salt. Preferably, the conpound of formula (Ib) is reacted with
succinic acid, in an organic solvent such as THF, tol uene,
acetonitrile, and the like, preferably in an organic solvent in which
succinic acid is soluble, nmore preferably in THF, to yield the
correspondi ng i 0 te salt
of the corrpoulﬁ fcoﬁgb%ﬁh({jlg;ﬁ @g b p?%r f%‘ t'iy %né?{ﬁ?ﬁ%ﬁ?c{/& Wsﬁgrfeg{t@% and /
or purified acworaing@f foomkadiisl) nﬁemrh‘@d@iy Preedrdrira@t gmouwntién the range of
moNo- SUCC Nal forh 3bbutOf 1o oG CORBAHBEL e dPuh rdlgBkndr S PHEfor

a a

recrystallization froma suit ent suc ab so ute et

met hanol , i sop\RY Buch asoHdt. tolbene B, 2 methylalidr . eketonitritey ang the |é99abl y
f 1 om absol it eo@iRARPTHFLS yield th RS cBlob@IITH Breda paf e known
conpounds or corrp%ﬂﬁds V\A‘lly(lleh 5 9@ prep red accorJ?rng tS) nown

net hods. As an exanpl e, Scherre 4 bel ow outlines a process for the

preparation of t h%t%ﬁﬁﬂ@é!\ﬁ'%l‘%% X il elﬁ X8 corfipddrd o%r@h\anR ﬁé‘o

20Schene 4 Accordi ngly suita éﬁSUbStl tuted conpound

formul a (Wa)reaaﬂegdv'thﬁmﬁpra@oumdfoéwulad B &R dts gpireproadiRg e aéélﬁﬁﬁﬁﬁnd
or conpound péaetpafe%ia@ agngwré%bh@aﬁémohé st LaE Moy ﬁglys%é abdy

substituted conpoun ¥ or mu al SO Known as nor phno ine, a

PRAPRR g AR LT G510 WS R M N

preferably presguntor 8dmasPidtrepdied BEkiaORe®bdd KeBAGRRPIIN 4 t O about
5 nol ar equi val ents, or any range therein, nore preferably, the
ai

compound of  GHTRAUAN O RS EXr SR GAMBRYNE A GATPI RO PRI e of

fromabout  lkdpwinomathess; v@e@ﬁﬁh'e%rr@@”hd’@ﬂf@ﬁﬁ@a (00T € pPsretaByHpdaent
still, the compound of formul a XVIa g’r%&ih‘% in an anount in the

range of fron@PGHRoM! @éh%fﬁnascs’ufrom gles grgivalpps g any
presence o4 arahgéltmalrélg, rﬁ@@fﬁireféltéiﬁhr RSN Haauﬁmw&ang@%m sb6lit 2
cyanobor ohydr i de Oi the |]ke, %ﬁf e;abl 5NaBH Ol‘f?CI% 3; whergig t he
reduci ng agen®PqU 3mlar&adiyplentsy indvaien '%4 P HEMRYHER Obf
from about |tfraayxi)2 equival ents, or any range therein, nore
preferably in an anount in the range of fromabout 1.25 to about 1.5

equi val ents; in an organic solvent such as THF, tol uene,
acetonitrile, and ﬁhbetohipbmd pifedneia i ymay bEfuriner isbleted dcberding to

corr espon ;]gk \nﬁprpglﬁg%s' gcgréeéamp!eaby(%re?non S%Il::/re%I eevra%g}a%bn CPS%I”atI oun of

formula (
the like; and / or optionally further purified according to known methods, for

example by column chromatography, recrystallization, and the like.

In an embodiment, the present invention is directed to a process for the
25 preparation of the compound of formula (Xla), as described in more detail in
Scheme 6, below.

X Y

N [>—NH, N
AR - ()
z Z (XXla) N

(XX) H
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The conpound of fornula (Xa) is reacted with a suitably sel ected
acid, such as HCl, as shown above, according to known nethods, to
yield the corresponding acid addition salt of the conpound of fornula
(Xa). The conpound of fornmula (Xa) and / or the corresponding acid
addition salt of the 15conpound of formula (Xa) may be further,
optionally isolated and / or purified according to known nethods such

as f11tration, solyenty uARQIRINPLnhRl bl Aor A0, wherpin X

chr onat ogr aphy, recrys
present i nvensihydrogen puz stitablydislestadentregenaorpiecingsgsodrosuchiag -C(0)-CFs,

preparation Zg&ftyltsﬂbgu ﬁﬂ”@@é”@%?fanﬁ%gweap&?é' %ly,a}@za‘i’ﬁ& 5':‘?0:‘ T @abl y

detail in Sch Sui
substituted cehpenaahereit disnsiectgddom svikablieieaving U@Uhymab\g@rrws a0-

suitably sele i n
25acet yl , enszs’%)?I@m %CPQ%)?S %m%q{k'ﬁe Ogﬁ'%@pr efm% Sﬁ?sn%@s ﬁ’ydr ogen
or -C(0)- CF353ra€hd>folﬂ'@bbf qech Zjis -QME e knasnf qogTROS pa@ﬂr@oquedw&p@raﬁ oups

such as - ’accgrduﬁft% Sen n%-[ﬁods O0Ts, and the like, and wherein both
Z substituents are the sane, pref erablé each Z is -Ovs, a known

conpound or conpo@@aﬁﬁeéﬁﬂﬁhﬁpmﬂ@lph rpiga Rbiah alRstnews asi s react ed

with a COWDOUé%Ideon%rnM % thonﬁour’ﬁ“%r&@ﬂ%%%o%d sagpauad
pr epar ed 53/ known et wherein the conpound of formula (XXI) is

pr ef er abl J0 pr @edatis Pf?f%rﬁblmbﬂﬁ;ﬁﬂt In ANERYUPHRdee GNge pbimrapbert tto@godhout

2 ol ar equi vghﬁ)m[rwgu@meﬁ@y.nraar@r%rﬁdﬁﬁmn@sudhrbsamport@aénecD‘mﬂ yent such
as THE, tol uene acetonitrile, and the Ilke

S5pref erably T'Pqﬁfhy'ty'”]fhl %FP’T‘W@ mtp%ﬂiﬁoﬁéﬁfﬁébk!gﬁ%iﬂﬁe’éth ormula (X).

Al ternativel ygoridgdndind Sorfiylin@@efbrmtiagxegnpound of fornula (XX) is
reacted with the conpound of forrmula (XXI') as its correspondi ng acid

additional salt, preferably as its correspondi ng nono-sul fate salt.
Accor di nghy, the a¢terhalifel @ detichioR ha}adobe@fthé BemssURA@A fimaka (kX Ul a

(XX) wherein X is hydrogen, d Qr conpound pared by
known. et hots epeSraiBias e ding S bR 5 35 Raremposotry S04 known
conpound or cadgXvmansdX; epdaratsly byutga@mwﬁdnﬁ@d@nowtﬁt@smt t A oemgpound
of formula ()(Xl).is refe rese i.n_an unt _inthe aneof
Prom about 2 16 SistieRan sk And gRiearikar oy &) Whes il

nmore prefer abkr)owmcompoan@untompsumh@répar@jebplinoﬁr»rnomta@w& ractal mboajt 3

ol & U e Sinl b Kl 0 i s oS R0 RRBRE U ©f

compound, wherein the compound of formula (XXla) is preferably present in an
amount in the range of from about 2 to about 4 molar equivalents, more
preferably in an amount in the range of from about 2 to about 3 molar
equivalents; in water; to yield the corresponding compound of formula (Xla).
25
The compound of formula (Xla) may be further isolated according to
known methods, for example by filtration, solvent evaporation, distillations, and
the like; and / or optionally further purified according to known methods, for
example by column chromatography, recrystallization, and the like. Preferably,
30 the compound of formula (Xla) is isolated by distillation.
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The conpound of fornula (XI) may be further isolated according to
20known net hods, for exanple by filtration, solvent evaporation,
distillations, and the like; and / or optionally further purified
according to known nethods, for exanple by col unm chromat ography,
recrystallization, and the |ike. In an enbodi nent, the
present invention is directed to a process for the 25preparation of

h d of f
el el (55 Bl ol R R R B oGS S BolodoShbe™
sui t abl y subspreparaten ofdhg oemplousid of &remulag X{X08s, dashedyasi in morg deﬂayd\r ogen

or a suitablyg trogen protecting group such as -C(0)-CF3,
acetyl, benzoytﬁ%rﬁci%%gg,z and the |ike, preferably, Xis hydrogen or

-C(0)- CF3; and mhere|nXZ is selected from suit abl V|ng groups
such as -OMs, -0- 5 S02{ OH - 0Tf, and the I|ke and wherein
both Z substituents a e sane, pref & each Z_Ng -Ovs, a known
conpound or conpound reggtzd according to knomn t hods 6 reacted

la), alsgxiggmm as ¢ cIo roB@ %nlne
is

wi th a conpound of
known conpound; wherein the Tonpound o mul a 10(

preferably present in &Xanount in the range of fronHabout 1 to about
2 nol ar equivalents; in an organic Sgl:ﬁ’% such as THF, toluene, DW,
2- net hyl - THF, acetonltrlle and the Tk preferably THF;, to yield
t he correspondi ng P@O@rptmmyda@ﬂ!tmmau(eﬁlcamoamftfemmm 008 yheraheh X

is hyd Of o f : j j t
compound ot ot TPATPOL Syhly RldHeehtdEh prie AT Weh 35O CTay
pref erabl y asagety. heorewsHohdtbry and islikal fratesabda X is hﬁdf@mfd‘bfnfﬁ ,) t he
aci d addi ti ongpakhg %e?eh?%?t%%ﬁbdfr&ﬁ auuPJbTEﬁlaé’vngﬁ%)o 8 42 2oMs o

hydrogen, a khown conpound or conpoun repare nown net ods i's
react ed WiQ h 902-0H, -OTf, -OTs, and the like, and whereln both Zsubstltuents are the

same, preferably each Z is -OMs, a known compound or compound prepared
according to known methods;
is reacted with a compound of formula (XXIb), also known as

isopropylamine, a known compound; wherein the compound of formula (XXIb)
15 is preferably present in an amount in the range of from about 1 to about 2 molar

equivalents; in an organic solvent such as THF, toluene, DMF, 2-methyl-THF,

acetonitrile, and the like, preferably THF; to yield the corresponding compound

of formula (XIb).

20 Alternatively, when X is hydrogen, the compound of formula (XX} is
reacted with the compound of formula (XXlb) as its corresponding acid
additional salt, preferably as its corresponding mono-sulfate salt. Accordingly,
the acid addition salt of the compound of formula (XX) wherein X is hydrogen, a
known compound or compound prepared by known methods is reacted with a

25 compound of formula (XXbl), also known as isopropylamine, a known
compound; wherein the compound of formula (XXI) is preferably present in an
amount in the range of from about 2 to about 4 molar equivalents, more
preferably in an amount in the range of from about 2 to about 3 molar
equivalents; in water; to vield the corresponding compound of formula (XI).
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20 conpound of fornula (XXla), also known as cycl opropyl am ne, a
known conpound, wherein the conmpound of fornula (XXla) is preferably
present in an amount in the range of fromabout 2 to about 4 nvol ar
equi val ents, nore preferably in an anbunt in the range of from about
2 to about 3 nolar equivalents; in water; to yield the correspondi ng
conpound of forrmula (Xla). 25 The conpound of fornula (Xl a) may
be further isolated according to known methods, for exanple by

filtration, solvent evaporation, distillations, and the like; and /
or opti onal | y fur tThercopupind @fdomé@%bhgaybemﬁ@msweteﬁ@@sordmgrto

exanpl e by coldym GbhHoa8k %rxgﬂp %fﬁf-‘a&%sﬁt@%kpgéﬁ@@@ﬁ%ﬁmng &

Preferably, 30the conpoun
di stillation. the like; andlf gr apticsaholrtherrur l%@cq@r@w@tknpwvmthqsh ios

directed to a FBRY of formul a
(XIb), as 8 o SRIRAEEPofiihn ChRRAERAR! }Ségﬂggrgglzé?&bgﬁow B (Xl b)

(XXIb)".?N (XX) 5Schene 7 Accordingly, a suitably substituted
conpound of f or Ml ke VMGl Psobgn.mmapmne @ac@orfslastcpe@bﬁbed in
sel ected nltro en protecting group such as -C(0)- acetyl

benzoyl, BOC, S€¥Mesan§ anld dqaxe, the cemeeusis\! foxmpig H%iﬂf(é%ﬁ% 05 XX1EY, 0) -

CF3; and wher RisPedkvil a&@leﬁrt chtlﬁ)ﬁﬂ ehaaked@aaééﬁgﬂﬁrc% RUCH as
-Ovs, -0- 10 soge Nth 3 geéi:’ r§é§h a and V\hererﬁr?%goth Z

substitueffs f&ff@ulﬁﬁéxgd%é‘a)ﬁf @f%%msye@af@w ?_ﬂd WheTeNBPIORTRIRAY IS0
conpound or caHREYEdVMRREPaAr ed accordi ng to known net hods IS

reacted with a conpoun f forrrul al so known
i sopropyl ani ne, aw 'E?W%@ @reﬁogr}%e t@@ﬁﬁ%ﬂ?ﬂ?“@? okt8% nul a

(XXI'b) 15 ISccpﬁ@fLmﬁwfoymm@qmpw.m fhe&:l@n’@ﬁ@h@bffbﬂndl@@()(l?img?t of fL om
vent such as

about 1 to abOéWa nmol ar e%lé in an or%am C SO

THF, tol uene tively bRy eoAYE! i %Bfeéﬁ“%‘?ﬁa@a iang! pigrtippj@rganic or

% i}‘ er abl y5 THlﬁorgtaa;gWaed)z( éudhf% m,rmsaanﬂyrmmecmwmﬂd fc&;boﬁélémﬁsﬁm( X b)
ternative en i S ogen, 1t c0 und o

onct od i t h FHROMSBBHED WP PURIG FROEOIETE: Prlestinh FdBsRa s ac d

addi tidona: Saih'ﬁ Ink@,r@ﬁeme;géalofmd édiilt@ﬁﬁlrtmse@Bﬁ\mtsgh@gm?&}lérﬁa[efrrﬁ;&sirt

Accordingly, the id addition 0 und of formula.

wherein X 15 P BgEme E ekitho St het D RN it st S e

met hods i s r ebasteds agdddh F@réiampmpmmdzndfmélarmﬂwldrﬂ(&bﬂqb,adauhsmknown

as isopropyla a_known conm und;  wh compound of . formul a

00 T B o BHERY oRar 3L RS i te! i ehf TR E N efen o 8t 2

to about 4 rmiharcoemuunchdnfe‘ummla (POflpispeedet.ably in an amount in the

range of from about 2 to about 3 nolar equivalents; in water; to

yield the correspondi ng conpound of forrmula (Xl).
The present invention further comprises pharmaceutical compositions

containing one or more compounds of formula (1) with a pharmaceutically

25 acceptable carrier. Pharmaceutical compositions containing one or more of the
compounds of the invention described herein as the active ingredient can be
prepared by intimately mixing the compound or compounds with a
pharmaceutical carrier according to conventional pharmaceutical compounding
techniques. The carrier may take a wide variety of forms depending upon the

30 desired route of administration (e.g., oral, parenteral). Thus for liquid oral
preparations such as suspensions, elixirs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,

stabilizers, coloring agents and the like; for solid oral preparations, such as
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The conpound of fornula (Xl b) nay be further isolated according to
known met hods, for exanple by filtration, solvent evaporation,
distillations, and the like; and / or optionally further purified
according to known nethods, for 5exanple by colum chromat ography,
recrystallization, and the |ike. One skilled in the art wll
recogni ze that in the reactions as described in Schenes 5, 6 and 7
above, the CORRRAH? I ,.(q;t% gsxgg[ (

respectively, are g?ta %ugésgé Biﬁ a r?éaglee%fﬂeg%a%aé%%gg)sndu# Sarenes,
compounds of @R filents, granulatipgrpents, dwbr(cmbfgmdefam@te@%wagm
wher e appr opr ?@é ffe Ilﬁ@yS@losd?aE%é;%f&cﬁsw VY be coate wﬁﬂ&b%{‘a‘nbésegj

the art will turther recognize at the reactlon 0 e conpoun
formul a (XX) @ PUPefhe bﬁﬁf%?ﬂﬁ'@aéﬁd JooasnaIrzpduiele mmaw%wﬁ%mwﬂw&qr be
carried oug 'Barth‘éra%@r%ﬁﬁé@r%n&i‘ tt?é‘ca%ﬁ@l*v&zh ROy oo ét'o@ét)ér:l@r\nﬂa?é?'a%dor

15i nor gani ¢ base such PEA, pyridine, potassium carbonate,
cesi um car bonﬁﬁ‘@”"%@dieﬂ?ﬁfm)b%ﬁ %‘@ﬂﬁﬁtt@'”cé&?@?ﬁﬁ*ﬁh@? b RIeFEIVapRt assi um

hydr oxi de, anﬁhjetctwé sdssensmé &Q@mﬁ&% r%y §36 He aﬂéabbléédqmim@%f‘eoragr mts

the use of a smaller nolar anmount he conpound of fornula (XXI),
than in the ceRESRHNEG WE %Eﬂﬂ”?@rﬁéﬁd‘t’ﬁ%e i s added. For exanpl e,

wherein 1 nolar eqwﬁfg;kaeaftheoéhatnlﬂscemeéntcbﬁlaaé.t.&@toeims RALYNtRhIGHY & OF

i nor gani caé)ase i S use t hen about 1 nmolar equivalent | ess of the

conpound f BPFRFANROLRES Of the Reasaidnventien aF 3@@&?"? RgEHtenbis ntimateier

conpri ses phaécﬂfﬁ&@dli‘/vlﬂﬁ?a|ph§@rﬁm%§héall BdtHeCaabrry tH GoMRAtiGHal MOT €
conmpounds of formul a maceuti cal | y 25accept abI e

carrier. Pharﬂ%@@??%g@ C@BWﬁH'%‘?'E'&S"ﬁ Nigi4Te H’f‘ﬁhﬁ@xﬁﬁ@awa Widgf t he

conpounds of tfehi%ty STERs RIpefEsg bf e thriedirdhandtioh Riesiagd fov SdrhinBtretbne nt
can be prepare i ntimatel Xi n t he %?n*gﬁ%nd or co ounds with a
i

phar naceut i caf gcz??&]] PEPATSRER aHHyS '8 %’BH% PP NG i EUTRGSHigNS in
gorrpog ndi ng t @@h%tls@g%g)rm]'b% Sfahé Leral Pﬁe/rgfa@&ﬁlcal wedle me@rUee;mpmjedf or ms
ependi ng upo sire roteo a ni str t|on

oo oy ) PO sl Ry BT Bt el s, RLetety bR gt eat s e AL

e: i Xi Irs anplI ssadlmtltomrmtalslmcambfﬁrmaerddimwsnamrdeadehrtgiy@% bing; kledrolvat er,
glycols, oils, alco

f t t -
S abi 1 zers, TPHTT R e AN RO e AEhY ips i 3pia ora
preparati onz prepaiatias smb\afl;a‘gsexanm tr;::b@ﬁeranobﬁsabb,aiai@letﬁ gelkcapd end
carriers tives include es di | uent
granul ati ‘?i(g a%gfr%#S SU'FLS% arnef{to,gn ??1' "’Chﬁ%gﬁ F@%ﬁr 5&'?%{% @8%%?‘5 and
thehl i ke. Sol gendetiig apgeermhmlcwn? bnrmﬁrsahsmtématmdgailgedtsw'ntimesludes% ancfes
such as sugar n : . e e o
absorpti on.g ngﬁaﬁ Ié?}g%e A %ﬁ]ﬁ'ﬁ%faﬁi§9ﬁ§%[,ggt%%§ C%B&’:J?Serlg pbﬁ%ia'i]ts[h% ual ly
consi st of st mpsﬂ@ivmmowmlmibbme umigored iirewhish wase $mid pbdecbceotical

i ncrease sol upl {ér&%gé’éb»?&%@eefﬁé&%ﬁe%” 1If de@lr&&ﬁﬁ%t& n%&%%%@%@&%feg{%

sol utions may al SO dqueous carri W th
appropri a2® aenietd mged by standard technlques For parenterals the carrier will usually

comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical

30 compositions herein will contain, per dosage unit, .g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as described above.
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To prepare the pharnmaceutical conpositions of this invention, one or
10nore conpounds of the present invention as the active ingredient is
intimately adm xed with a pharmaceutical carrier according to
conventi onal pharmaceutical conpoundi ng techni ques, which carrier my
take a wde variety of forns depending of the formof preparation
desired for adm' ni stration, e.g., oral or parenteral such as

i ntranuscul ar. I'n L ep@tddidy BPhe Y RRSthbPadhmin@leAbd 5105 8Agie§ OF M
any of the usual p ar rraclzéedg% cafe EW >5 Ee enp o?/e %9 @o
l'iquid oral pﬁ@eﬁ’f@ﬁd@&f@d doges vekbe trthe xengg|001 t§d§§@ﬁ“§ Qﬁﬁ:day enPrRi r s
and sol uti onsyg g ﬁ@rlalﬁo%@b T Phs dapdar@dr%ét u¥&siyiffoRd 1518 MR per day.
glycols, oils, alcohols, flavori n% presServati ves, orin
agents and thEXWP%@d apslosadn P UBit PdSpW@'QBfr attyrdead daspomill B equgted tO
exanpl e, powdgg ﬁetw@@m@bsas mgﬂ@%%t@ m@mb C@Bgc@%em@m & fhg/@Uirigab! e

carriers and additives include starches 8% di |
granul ati ng a@éff@sand 'E]Bfﬁtl%a?ﬁ'@‘y hstwresrG15 o rﬂné&r%ﬁiﬁf‘fg agents and

the |ike. Because 19k doBgdds, ﬁé\ﬁcﬁre'rﬂné&ﬂtﬁ@ mr@ard@bémg Gl Bd ﬁeq@ﬂé‘ment
capsul es repr esent the nost a vanta eous or al osagje uni t orm

whi ch case soffithe paligniadeLiavenly Oéﬁ’&erqoéij §ompRing Koats §P§/”’@tﬁ9ﬁ"6’5¢é@p I f

desired, tabl gisg BRpIoDE. SHEAlsCHRARS RNy oRMisEhlich 61QR)seferttiticdoagar d
t echni quai For parenfterals, the carrier will usually conprise

sterile er May RE GOV her i ngredients, for exanple, for purposes

such as aiding SO'PJBﬂedeﬂWth@ée écﬁﬁpd%(t@ﬁ@él\éah LA doday f@ﬁmslfﬂihh sietpchs
I nj ectabl e su?gen5| al so

e it e | PR Plreapeied. penda e AP R ca it Parhe 4| sS40 Yray be
enpl oyed. ThesyEpansi®es tcterad aa@saraa@@@ B@f@?s Ries el Bmpbliés, %Qt’dir@éd’ﬂor per

dosage unit, e. bl et ap 0 in n, a nf ul
ona-the T ke, S s Sippostotame oher gae o BlrEa Ebeaid o Bo el | ver
an effectisye d@ﬁ@s&stzcdescfor b@dmﬁﬂa@v@w by inhalatiorl dr ummﬁmﬂbm cAwéthadzetyhat
the daily dos whet h er adenl ster as.a sthlPle dose or as di vi

doses) will eSqMPRRITQL NG OB PEECPS i%&’rﬁlgs &L PNCeRyeE &SD%”qey
from1 tg SOOngthgeidndmyvat@ndfgngmmm§Lmhitlhsolmm@mlﬂdftmed)aame c_mgappmd day.
Ex as dosa [ uni I al ose
et od t o sSBHHTod ShorBuisal Hay o ddintedis BEE s B8R DA ipR Tor
bet ween 0. 01 mrglaklgscaﬂm‘lrﬂemt@hkgpr andamr@sﬁohesmepoaﬁdny sheit aebles, e

/ k d 5 / d
ggpe%d?ﬂgz%po%%leégacetgﬁl"}gee&-%ﬁ % &'S)%ﬁ WIth a W8 en%géeu{'%%gg\%ré\rll rIyeof t he
condi ti on bei oqnvenigaiaedblating mgedmtmuh@sbermamwa@ymsudfbm use of
et 8l LY SSBhd Oh; bbb ROk RROME FOALNA chBsdBte Bums.

enpl oyed. Pre ifons are’in unit
such as tabl etrg otperl m@;maw@m!e@uer@@mmtergtodwm espllcbmeiorm@atlon

parenteral sofutions %n@%@?ﬂ%ﬂg@o e%ﬁfx"ﬁﬂe AfL Qérﬂgmﬂfd th tﬁb“brgse

sprays, drops, arrpou vi ces "of Supposi

oral pareBfer allventuont¢raanmrlnacembailym@uemaiwe salétherdof.1%/had m@fﬁwr@g rttat i on
or for adm ni i:00. i

the conpost {1 Leapie R malenbRlanBuRs 26 bRl focth PRmdirt BR0Ab KR
or once- nont hlngre@lmmi ﬁldsﬁﬁea‘ield@ﬁenlf/ drroeghenplhe composiiuaibbietheal t of the

active conpoupgn, iR s, ﬁehr‘aeiaﬂliﬁ%ﬁeﬁfd@d% F%uﬁ?%ﬁ@@fwé@@@é%dfoﬁ%

provi de a depot pre par at’i on tranmuscu nj ection
preparing sol pebhasrpieist pitthancseapsulas. F@ﬁﬁ@hdspretoﬁ@ulatlon composition is

30 then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 500 mg of the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
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20princi pal active ingredient is mxed with a pharnmaceutical carrier,
e.g. conventional tableting ingredients such as corn starch, |actose,
sucrose, sorbitol, talc, stearic acid, magnesi um stearate, dicalcium
phosphat e or gums, and ot her pharmaceutical diluents, e.g. water, to
forma solid prefornulati on conposition containing a honbgeneous

m xture of a conmpound of the present 25i nvention, or a

phar maceut | cabdgpnagerOlARlE idlabiet BESiREIn cmﬁﬂséﬁ fht! Wali@atd s e
preformul ation conpositi ns as honbgeneous I S meant

active i ngredP¢ftdgsagelrapeenaay ﬂeﬁ%/@ﬁwbet!ﬂﬁlﬁlﬁkﬁ@ﬂﬂ of e ep\igresiver B8 so
that the compRahbi ey ceepsﬁeﬁér beh 5w Bcaglety bRbRMRSHILIwhied fect i ve
dosage forns such as tab s and capsules. This solid

prefornmul ati o?ﬁ%‘%ﬁﬁﬁdﬁ@ﬁ%ﬁﬁ?@'ﬁ '!"H*éﬁ?ﬁt@ﬁﬁéh Wféjé‘éfn?’tﬁttféﬁ RS COmPoRget
forms of the foyﬁe%sﬂﬁ&qﬁdt@ﬁfé &B@M&rﬁ@ﬂfoademe%/eﬁrrpféﬂ&sé F\Q/aﬁ@@‘éﬁ” 500 ny

of the actlve |ngre i ent of present invention. The tabléts or
pills of the maigspl %r?&déﬁeﬂlfﬁrﬁuéﬁﬁmﬁéc e ceptingg Herehimaer@hmpounded

to provide a demamg af niberbi WFhaE: éd&e VATVERRH ARerRis 4 Moo 8ty
action. For exanple, the tablet or pill can conprise an inner dosage

and an outer @8%@”@6%!5}?8@99t3f%e latter being in the formof an

envel ope over the Tﬁ-@ﬁlﬁﬁlﬂ forﬂ%&nWh%hQW@érﬁpd‘sﬁ@n@@f ﬁn@%@hﬂﬁlv&%oﬁn
enteric I? er which serves to resist disi ntegratlon in the stonmach

and perni {4 t R8Y PRINSPTROGHES e AEMBYTIragaR eralln paldt njeqtien inFEIR GoHRMEm or

to be del ayedsélitione! faasty fldvolteéd @xrup@faqmaiuerotaﬂ SM@nQ@nQJ%ﬁﬁiﬂé\Q{ur&MCh
enteric layers or. coat mat erj al s nunber, of

o veri o ael amUsiobn wh S Dl B el 8¢ SelBnsad A SSSaTShIT SPHBHGR Shg

cel lul ose acep@dnet oill e well G iefixifsQindsirhilr pha@kacehtcan@tidies @I@Blet | ons
of the presen i nvention 10nm a%age ig}go orat ed for adm nistrati.on

orally or by fifPYUEPFEhSSRENY LS FHFRFHEONEUYUIR MNeHG our ed

syrups, aweouﬁd edituii d;urﬁslsmr&i tm@scarandacbbnav@gmetd maﬂ’aﬁ; afnw t h
edible oils suc as sane, oj nut 0i btlor peanut

o e et 1 SR PoetRACEANESE Moethuice B S8 TRl ek ToRE arReletR s, Can o
di spersing or susp'endnmlg)cﬂg‘erebmg‘dbs:or@ewemﬂeorsfu:ep@medlaiee bylartmdta:dee

h d
ot ran, sod (PR SoRyE AP aTse0l B ORBPAN: pp iR Bur gt
pol yvi nyl - pyr pmdrmel(mﬂacajrcomebsmonmombhengmm;l'mfdh@tﬁompmuadis agdalinsdhereins
A O b O nd E B Al B B B S AL By S BB bR DR b el ey

present invention rried out 'using nar mecedt | ca
conposition coomnain betwgeraapoubﬂ 1tm@anﬂ)i@ﬂﬁhmgi$raeradlefabaﬁ<50h@ﬂ@] mg2fand a

phar mceut | cajkitoABaGRE BR) faf 86 bb it oRNPRAEHIIE B rEHmRT | on
administration selected. Carriers include necessary and inert pharmaceutical

excipients, including, but not limited to, binders, suspending agents, lubricants,

25 flavorants, sweeteners, preservatives, dyes, and coatings. Compositions suitable
for oral administration include solid forms, such as pills, tablets, caplets, capsules
(each including immediate release, timed release and sustained release
formulations), granules, and powders, and liquid forms, such as solutions, syrups,
elixers, emulsions, and suspensions. Forms useful for parenteral administration

30 include sterile solutions, emulsions and suspensions.

Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present
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contain between about 0.1 ng and 1000 ng, preferably about 50 to 100
ng, of the conpound, and may be constituted into any formsuitable
for the node of adm nistration selected. Carriers include necessary
and inert pharnmaceutical excipients, including, but not limted to,
bi nders, suspending agents, lubricants, 25flavorants, sweeteners,
preservatives, dyes, and coatings. Cbnpositions suitable for oral

adri i SUr at{ Ofdlch oS Al AR ngSHED: BFnBle hient LBOL L RgpisaP! ot o

capsul es (eac I ncl I ate rel ease, ase and

sust ai ned rel léﬁ@f@Sﬁlcyiehuleatqro'myansgsrmmke'spat@hea wet wolewrsto these of i qui d
forms, such /T

suspensi ons. Ear e KAt L AT adhhERISH n iR O%rardidial doivery
sterile sol utsysies tf@rﬁﬂsgg@a@maﬁmatmwé@écw be continuprateaigenusl v,
conpounds £f ,p,{éﬁmgéﬁstﬁgggﬂday@,gtdb%er@é(mgﬁ adm nistered in a single
daily dose, or the total  daily dosage nmay be adm nistered in divided
doses of two, thré&er Bﬁtaﬂ‘éﬁjfoﬂof%§mtﬂ1§itﬂ3¥/0ﬂ irdhe fa@r ofc teblet@eppuiRidher or
the present édﬂV@aﬁJg%emﬁaﬁbr@@a@@éwﬁb?ﬁ@dm ér{brbinﬁérﬁt@%ﬁhaﬁw%ﬁgﬂjt?éblﬁ/

topi cal use of suitable intranasal vehicles, or via transdermal skin
pat ches wel | aE8MiAbIe ertirgaier suchsdthanol glyrerpl waler endkine bka. Margoves

adm ni st er ed Rerf ARIrdPEMREssan, EARDRA MRS, ARt )ﬂls e?_{flﬁﬂb abbes desage
administration will, of course, be continuous rather

5i nt er ni tTantCCﬂQﬁ'rnS@QﬂfBﬁParﬂ #20 b bgereoralsg intg e mixture. Ruiabledindgrice, f or

oral adm ni stip@tdWithdutlifRationl smeh, @!énﬁbrh&&ramugg@@%eﬂ 8 gliiiRedF bétve
drug corrponenlt can be conbined with an oral, non-toxic

phar maceut i caPfl§seEe@vgsieasss netira kA SYRihetq QUinscR BR afRsia. trgesrasifol |

wat er and t hegrisolfigm dWte @6&itm éfét-ﬁ‘étedﬂégﬁegﬂnpgtediﬁt@e@%ﬁfnyberﬁblbtbab| e
bi nders; lubricants, disi gt egrati ng n}j I§nd 10col ori ng ﬁ_‘?nt S can
e hedse n¥

al so be i ncor??gf%‘ﬂ APaGSeap righe ISinkeaRterg diclud
Wi t hout 1157 timkiicO6n, s&iré, mxhyg@éinabha ,agarabbﬁt@hltesklﬂﬁi@ HCEhcRhe leucose
or beta-| actose, ﬁ%r? S eteneug Eﬁ?{ and s etic guns such as
acaci a, tragacant h"6"M¥SH TG %ti’\é a"§ S(yﬁpeg‘[ roé ISPerRing fasnty Aych
Is_t Ear atDI e, sodadthe bpnsiataad nsieh gnm@,d@t@hmplesmgmmtamo@medaetaytd t he

i ke si nt

: t t hyl
cel | ul ose. g O i GonhbiaR ) araint ot SBe sCSBREONS G o
fgr e i nhSUI t@ib.ltrgnsﬁ braesiest, Ssﬁ@&mdnep@a%nsdmlﬁ@ﬁg@emy egrah suitibieh as
t t i { t . i a,
oyl - cofl ul B FE erie ePh R BRRuS s aARRALE PeBin Ster i o

[ d sdbutr nekesLiticatl corhsationiof t amvemmnydi ch
o e
intravenous a mprﬁus o Omﬁ Xl Ingredien ‘F()'n%ﬁ%‘ﬁ'glﬁ mixed with a
phar maceut i ca;bhacmaq:mﬁm:ﬂl|oameohcctdndan@toetsmmentlonalegharroaceuacaiomppwrdiirtgf
f I I i
phar mace | c P iobhiS celdf fa) Bk ATk Rei Rt omnE el i e
conpoundi 2fy tfeghnf meeerﬁlhammﬂwedwrradmnlstsa}i_on ke caalvmr@eranﬁml&t Suible
forms dependl r%cél.m@al 548569385 CQIrFEgI% B e Rn r?nrtﬁcga;t.obescriptions of
( . Sul'table

adm nistratio par ent e
some of these pharmaceutlcally acceptable carriers may be found in The

Handbook of Pharmaceutical Excipients, published by the American
Pharmaceutical Association and the Pharmaceutical Society of Great Britain.

30 Methods of formulating pharmaceutical compositions have been
described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by
Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,
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pharmaceutically acceptable carriers are well known in the art.
Descriptions of sone of these pharmaceutically acceptable carriers
may be found in The Handbook of Pharnmaceutical Excipients published
by the Anerican Pharnaceutical Association and the Pharnaceuti cal
Society of Geat Britain. 30Methods of fornul ati ng pharmaceutica
conposi tions have been described in nunerous publications such as

Ph ti i d .
Exg;ggguvgfgwm%egez Bty AVl 813 Sef ARck i date Fiyised an

Dosage For ms: _eaeea&&emié@lmasﬂtﬂwdftew Lighasman gt alewtzhelmedalsw AV| s et
al ; and Phar nmgegépbg,@germqéage Forns: Disperse Systens Vol unes 1-2,
edlted by Lieberman et al; published by Marcel Dekker, Inc. Corrpounds
of this invention Gampoyadseiiiisinyertioadnayrbeasninisterer én #rord §isi fagasing

conposi ti ofs éd?ﬁpo%ﬁu%ﬁ‘s! é“d’&cbn%ur@% @%gb?&g{nﬂ@@eéﬁ%@@d‘ in t}edara WhenBerar t

whenever treafnent of disorders or conditions mediated by a histam ne
receptor is rERAlMmPepr disorders anspnaiians Fesiiaipcso phiglamag TP eyl éreauitedy be

readi |y deterni necodihd &%@essé@delae%.mﬁeaea% 'HerreSdng dwehh.na@wm%é h

the particul ar conpound used, the node of adm nistration,

strength of tﬁ@‘eﬁﬂ%‘ﬁﬁﬁgﬁ%‘m“t’%%é@ R ICAIRRPRMBIUNS Liserh theamadel@ft he

advancenent Oédrhthﬁtrﬂbﬁeﬁé%tréﬁlﬂﬁjbﬁth@ﬁrepéﬂéﬁé’fg‘iHetr‘n@cﬂb of RS SS 8R! at ed
with the ﬁ)artl cul ar patient being treated, including patient @Ht’hg
di o]

wei ght, di%t HE@IYaNFEMERt oldin Hieeeps sendhion @qd’t‘P@st@tPrsl FeSQRiehe

adj ust dosagegarticular pahéﬁﬂ@enﬁékéét@@i lmmhcﬁﬂg%aﬁérﬁta\gbhbe@fﬂcd?élrﬁné@n{ehﬁt
both in vivo and in vitr re%l't? aie g?% sui tabl e, known and generally
[

accept ed cel | 24pgsiraton, yi AUPEIISBETt i ve of the ability
of a test Corrpound)rieosk'iﬂﬁeﬂaith@rariﬁﬁllﬂﬁ%ﬂgm@eﬂia’t/%ﬂﬂ‘dlh%%%ﬂ {n vitro trial<One
skilled in the art Wblﬁr’a furthe rec n| ze c};eﬁ gman clinical trails
i ncl udi ng firY3N9 4 Qeé'ﬁfﬁ ac%ﬁ%e g4liap é?rf’?'i‘”ﬁﬁ rgodglgare

Beal t hyI p&% |d eﬂ’e@cﬁmjof/th@ﬁbllitb@ﬁé é@uédramu@g t6 (ro80 & pﬁmatlﬂa gli\lélﬁ)ffld@rﬁgr may
e conpl ete accorln t hods, novvnl e clinjc an

modi cal arts. 0. one Skalef e G HEhescshsi e BethiEu BER8 ai o i n
t he under st amdcfngmgffrﬁmehmmmeraibs@rangm@(i:nare&acaqt triala} iernadathyasediestsoul d
not be construe vent on s t, faorth in. the
CFai e i oh 9o 1o e RS b Erdel PR bE R Bt g Rttt g e
synt hesi s pr ochaitods et khavat irdheslinkzhand mgd:bamntSI sol ated as a residue.
It will bg understood by one of ordinary skill in the art that the
term "resi due does not Iimt the physical state in which the product
was i sol ated and g folloelingdExanipdes @&k anplogh tasid il fhd undersaintingaf feam a

gum a syrup, in@&%ohh&al érlé%'ot intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.
In the Examples which follow, some synthesis products are listed as
25 having been isolated as a residue. It will be understood by one of ordinary skill
in the art that the term “residue” does not limit the physical state in which the
product was isolated and may include, for example, a solid, an cil, a foam, a

gum, a syrup, and the like.

30 Example 1
4-Morpholin-4-ylmethyl-benzoic acid methyl ester
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30Exanpl e 1 4-Morpholin-4-ylmethyl-benzoic acid nmethyl ester

A2 L, three-neck flask fitted with a nechanical stirrer, addition
funnel, and thernocoupl e probe was charged with 4-fornyl -benzoic acid
nmet hyl ester (50.0 g, 0.31 nol, 1.0 eq) and 1, 2-di chl oroet hane (700
m.). The resulting 5 m xture was cooled to 10C. Morpholine (53 ni,
0.61 nol, 2.0 eq) was then added dropw se over 10 mn. After 5 mn,
sodi um tri acet oxybor ohydride (90 gp 0. 4@(:%)' , 1.4 eq) was added in
portions over 5 min. After stirring 3 mn, the reaction m xture was
warnmed to roomtenperature. At this ppint, a slow and steady
tenperature increase was observed, .z wat er bath was used to keep
10 the tenperature of the reaction re bel ow 25C. The reaction
m xture was stirred for 22 hrs at reomAenperature. Water/ice (100
m.) was added to the reaction and thef reaction m xture was stirred
for 15 mn. NaCH solution (1.0 Min water,. 400 nL) was added in
several portions, followed by the addi TNOon ©f water (250 nL). The
resulting mxture was stirred for 45 m ph. The |ayers were 15
separated, and the aqueous | ayer was ext d with dichl oronet hane
(150 mL). The conb or an' | ayer s vva hed with brine (150 mnl)
and then dried O%Qﬁéf #ﬁa@ﬁ (/\%ﬁref RAGLRR InNgl yi el d
t he t|) tle conmmdrmoap!p@hﬂaemé @wrgedlv&mou&rmyllbenidnbmnﬁ ebll
CDCl 3 6 7.9 J = 208.5 3.91
(s, 3H), 3. 72(%8(07% 02#1’“91' meégéﬁgég‘;%m&gé%ygoﬂ)(ﬁg Eﬁ%jﬁ%c
(126 MHz, XDGn8jure Grad @dolOd tal B CA MdrgRolibe (AR 10. 612&1 2.0 €§)-vihis then 0
53.7, 52.0 M5 S 2 H+) . . 25Exanm

4- (4- Car boxv- %‘g‘?@f’% "Y‘r‘éﬁz?)‘f%ﬁsl‘imﬁ i'&/ﬁ?ﬁ ’HI”@P?‘H%’" t"l%ﬁ Oxybomhydﬁld%??%

round- bot t om 6.4asdol, Wesegveasgridedin forforsnrveh® hiim- Aﬂef|sﬂﬁ?hb)6bbﬁﬁ2tﬁb0
acid nethyl este (2.0

(4.0 g, 0.017 pol, 1.0 eq). A sqlutio
. 0. 081 ol At AaR pEI oD SR S EP P AT e was
stirred Sover steglyt tempemboaircergse maik wbeervéil Gnd (Bvfleatiands bEdd fotkebp M
In water, eaction. m xXture was
cool ot t o'BC BrieTadatE o Fetarli s bon Beb TFosSUdl fatiEato,
filtration, vetsleddond2trs aenmbaﬂerr@@damél Atht@ticedQ G0 L] as \eAasUH the
yield the ti tr'e%ct?o?lrg?}%%e reactlon rmh}rg w?aglsjurcrjed for 15 min. NaOH solution (1.0 M

in water, 400 mL) was added in several portions, followed by the addition of

water (250 mL). The resulting mixture was stirred for 45 min. The layers were
16 separated, and the aqueous layer was extracted with dichloromethane (150
mL). The combined organic layer was washed with brine (150 mL) and then
dried over NazS04. The solvent was removed in vacuo to yield the title
compound as a pale yellow, viscous oil.
'H-NMR (400 MHz, CDCl5): § 7.99 (d, 2H, J = 8.3 Hz), 7.41 (d, 2H, J =
20  8.5Hz), 3.91 (s, 3H), 3.72-3.70 (m, 4H), 3.54 (s, 2H), 2.46-2.43 (m, 4H)
BC-NMR (126 MHz, CDCl3): & 167.0, 143.4, 129.6, 129.1, 128.9, 70.0,
63.0, 53.7, 52.0
MS m/z (ESI+): 236.1 (M+H™).

25 Example 2
4-(4-Carboxy-benzyl)-morpholin-4-ium chloride
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1H NWVR (500 MHz, d6-DwVsO): 513.1 (br s, 1H), 11.8 (br s, 1H), 7.99
(d, 102H, J =8.1 Hz), 7.79 (d, 2H, J = 8.1 Hz), 4.40 (s, 2H
3.92-3.83 (m 4H), 3.20- 3.10 (m 4H) 13C- NWR (126
MHz, c/6-DVS0): 6 167.3, 134.5, 132.2, 132.1, 130.0, 63.4, 58.8, 51.2
M5 rniz (ESI+): 222.1 (MtH+). 15 Exanple 3

(4-Cycl ononvl - pi perazi n-1-v1) - (4-norphol i n-4-vl net hyl - phenr1) -

met hanone STEP A: A 200 nig roupg-bottom flask fitted with a
refl ux condenser was charged with
4- (4- car boxy-benzyl)-nor pholin-4-iumfghloride (10.0 g, 0.039 nol, 1.0
eq), toluene (50 nm.), DVF (0.3 ni, 38939 nmol, 0.1 eq), and thionyl
5chloride (7.1 nL, 0.097 nol, 2.5 der a nitrogen atnosphere.
The reaction m xture was heated to for 6 h and then cooled to OC
The resulting mxture was filtered anpl the solid washed with pentane
to yield 4- norpholin-4-yl nethyl - benzQyl | oride, which was used in
the next step without further purificat'Non. NLOSTEP B: A 250 mi,
two-neck flask fitted with an addi t#dn 1;23? and t her nocoupl e probe
was charged with 1- cyclopropyl plpera2|n ydrochloride (7.1 g,

0. 036 I, 1.0 | ) led to
Ract sorut i on (s p R erd St Sy utk el Miaiged Wi 9 pGRn O Synefiing 1
t he reaction bermoe:raa:idjmethgli ei;terrqu Oex 0edd nid,a..0 bﬁ)Z@Cﬁ)ILm@ndﬁNaOH (Q Ug

acti m xtu

0.071 15nvol , t hen dded to,the r

o ot oha . 48 QpEihal 3% At 5T ARERSS bk Mol B8 Aot B b TR v e
(9.8 g, O. 5)360vmhsghﬂat®oceq)envmatachﬂé‘éhctlr(|5 pa@) tndHE! GVEK i3 watenut7ersl,
while the te rature cti m Xxture bel ow
o e et PO Wefe fn biGed PR eftioMa i was Sl B2 AR iR ¢

m xture was 1; slirtegirfed] ht h&d@%%h&sww@;@&nﬁgﬁtﬁd,wééri:gdaxﬁtu@@u&na@nb ayer
was extracte M uene X the c I N ni c

L era hachedtad 5P HEOS G o a0 B SR RaRED| v ant
was rermveld in vacuaNmRr (30@hehzt B@DMSU es C@W%ﬂquﬁS']@(Bﬁs nager yeld ow
Vi scous oi

4H), 3.73"Qbr 28, Y281 Ha), BF9(4., ZWH %1 HZh 464%?)?“)33% 3%%3(@#1}* §32%7
(br s, 2H), 2386 (thbgHp, 2H), 2.53 (br s, 2H), 2.43 (t, 55

BC-NMR (126 MHz, ds-DMSO): § 167.3, 134.5, 132.2, 132.1, 130.0,
63.4, 58.8, 51.2
MS m/z (ESI+): 222.1 (M+H™).

15

Example 3
{4-Cyclopropyl-piperazin-1-vl}-(4-morpholin-4-yimethyi-phenyl}-
methanone
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4H, J = 4.2 Hz), 1.63 (ddd, 1H, J = 10.3, 6.7, 3.7 Hz), 0.49-0.43 (m

2H), 0.42- 0.39 (br s, 2H) 13C-NWR (101 WMHz, CDCl 3):

8 170.6, 140.0, 135.1, 129.5, 127.5, 67.4, 63.4, 54.0, 38.7, 6.3 5M5

mz (ESI+): 330.2 (M+H+). Exanple 4

(4- Cycl opropvl - pi perazi n-1-v1) - (4-norpholin-4-vlnethvl - phenvl1l-

met hanone di hvdrochl ori de salt A 250 mL, three-neck flask

fitted wth a nechanical stirrer, addition fugnel, thernocouple

probe, and heating mantl e was charged vvith/(gA

cycl opropyl - pi perazi n-1-y1) - (4- nor phopt n>4¢yI et hyl - phenyl ) - net hanone

(11.0 g, 0.034 nol, 1.0 eq) and ethan Il (15 nmi). The resulting

sol ution was heat ed to 1560C. A t hydrochloric acid (6.1 nL,

0.074 nmol, 2.2 eq) was then added ropvvl se over 8 min. The reaction
a further 10 mn and then slowy

m xture was then heated at 60C for
cooled to 20C over 3 hrs. The reng solid was collected by

filtration, rinsed with pentane, dried at 50C for 3 hrs in a
vacuum oven to yield the title comgdund as a white solid. 201H NWR
(400 MHz, D20): 57.64 (pseudo d, J|= 8.3 Hz, 2H), 7.58 (pseudo d, J =
8.3 Hz, 2H), 4.44 (br s, 2H), 4.20- 16H), 2.88 (ddd, 1H, J =
11.2, 6.6, 4.8 Hz), 1.03-0.98 (m 4H);y 13CG{NWVR (101 MHz, D20): 5172.1,

135.3, 132.2, 130.9, 128.0, 64.0, 60. .6, 52.4, 51.7, 44.8, 39.7,
39.5, 3.9 M5 niz (ESI+): 330.0 (MtH+).
Exanpl e 6 STEP A: A 200 mL round-bottom flask fitted with a reflux condenser was

A R L e el e G
1.0 eq), toluene (50 mL), DMF (0.3 mL, 0.0039 mol, 0.1 eq), and thionyl
5 chloride (7.1 mL, 0.097 mol, 2.5 eq) under a nitrogen atmosphere. The
reaction mixture was heated to 70°C for 6 h and then cocled o 0°C. The
resulting mixture was filtered and the solid washed with pentane to yield 4-
morpholin-4-ylmethyl-benzoyl chloride, which was used in the next step without
further purification.
10 STEP B: A 250 mL, two-neck flask fitted with an addition funnel and
thermocouple probe was charged with 1-cyclopropyl-piperazine dihydrochloride
(7.1 g, 0.036 mol, 1.0 eq) and toluene (70 mL) and then cooled to 0°C.
Aqueous NaOH solution (1.0 M, 70 mL, 2.0 eq) was added at such a rate that
the reaction temperature did not exceed 10°C. NaxCO; powder (7.5 g, 0.071
15 mol, 2.0 eq) was then added to the reaction mixture. The 4-morpholin-4-
yimethyl-benzoyl chloride, prepared as in Step A above (9.8 g, 0.036 mol, 1.0
eq) was added in portions over 3 minutes, while the temperature of the reaction
mixture was maintained below 5°C. The reaction mixture was then stirred for 2
hrs. The reaction mixture was filtered, the layers were separated, the aqueous
20 layer was extracted with toluene (30 mL x 2), and the combined organic layers
washed with brine (30 mL) and dried over Na:S04. The solvent was removed
in vacuo to yield the title compound as a as pale yellow viscous oil.
"H-NMR (400 MHz, CDCla): 8 7.35 (br s, 4H), 3.73 (br s, 2H), 3.69 (t, 4H,
J=4.6 Hz), 3.50 (s, 2H), 3.37 (br s, 2H), 2.67 (br s, 2H), 2.53 (br s, 2H), 2.43 (1,
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A 100-L glass-lined reactor was charged with toluene (45.00 kg) and
stirred at -20-25C. To the stirring toluene was added 4-(4-

10nor phol i nyl net hyl ) benzoi ¢ acid hydrochl oride (6.50 kg, 93.5% 24.04
nol ), 1- hydroxybenzotriazol e nonohydrate (2.32 kg, 15.13 nol), 1-
cycl opropyl pi perazine (3.50 kg, 27.07 nol) and acetonitrile (9.00
kg). The resulting off-white slurry was stirred under N2 at -20-25C
for 40 m nut egy I Q tudy |

hydr ochl ori deg Sj\lg% ﬁmﬁ EX(S&HH e "( H&/?sszdgg "f(%:)'géls B%éh”bﬁ?mz
acetonitrile P2 ﬂ@*ké )rlnse After the addition, the reaction

T XtUre was sti ot RabR ARG eusn gt o Mo 1682, P £abrangy 4
aqueous saturated sodlunlcarbonate L) were then a fo the
stirring susp&hdi 0. 3Bre Bsuspensi on mas stlrred for an additional 30
m nutes. The resuh@$Hg@@ggbﬁgg@zszHt!on was allowed to settle. The
aqueous phase was 20 di scarded a tRe organi ¢ phase was washed with
a 50% brine solution [water (19.50 L) / brine (19.50 L)]. To the
stirred organi c phase was then addedEﬁ#@% giyous sodium sul fate (2. 86
kg) and the resulting nlxture was st -20 25C for 1.5 hours.
The solid sodi um $cE¥cierropykpipprazi-in) il (2l 4-yfl -pheryl)-was

vashed with acetonitrile (15 3bhdibne Jﬁg.-sbw.asgamas transferred to
a clean 100-L glass-lined reactor and stirre 20- 25C. Water

(0.47 kg) and 516N HCl in 2-propanol were ad to precipitate the
title conpound as the correspondi ng bi loride salt as a
solid. The solid was filtered, washed withK acetonitrile (10.2 kg) and
dried (60 Torr, -40-45C) to a caopstary wejlght to 5yield the title
conpound as a white solid. Sten BPuri¥ication In a 50-L

gl ass reactor, the white solid prepared as in Step A above (15.0 kg,
37.28 nol) was dissolved in 1:1 m xture of ethanol:water (15.0
10L:15.0 L) at -20-25C. The resu m Xt yngywas stirred for 45

m nutes and polish filtered (to e any foreign particles) into a
cl ean 100-L gl ass-lined reactor. The filtrate was transferred to a

cl ean reaction vessel. Upon stirring poti sh filtered) ethanol (75.0
L) was added and the title conpound preci phtated as a

bi s- HCLmopyp- hydr at e salt The resultaALﬁmﬁlte slurry was stirred at

-20- 1525C overni ht. e solid was filtered, washed wi th et hanol
(7.5 L) and dri ed 'ﬁb tb@@'ﬂ?ﬁﬂﬂ@"\fﬁ‘@ﬂWtad“%h@ﬂ@a'tfﬁ'gef iadfior orpound

as a ”DnOhydrfahl@elhh§rh§&;69|§lb|inUed§n<§ﬁéétln§§1a%tIWa§%h§r@bdj dithar| Fi sher
anal ysi s showed, 3 6% wat er P %ra phic Puri t¥ g%rv/ W)
showed 96. 6%(iyﬁfoggp£mlger?zm 1-y]) 4—morphohn-4 ylmethyl pheanyl)-methancne (11

0.034 mol, 1.0 eq) and ethanol (75 mL). The resulting solution was heated to
15 60°C. Concentrated hydrochloric acid (6.1 mL, 0.074 mol, 2.2 eq) was then

added dropwise over 8 min. The reaction mixture was then heated at 80°C for

a further 10 min and then slowly cooled to 20°C over 3 hrs. The resulting solid
was collected by filtration, rinsed with pentane, and dried at 50°C for 3 hrs in a
vacuum oven to yield the title compound as a white solid.

20 'H-NMR (400 MHz, D,0): 5 7.64 (pseudo d, J = 8.3 Hz, 2H), 7.58
(pseudo d, J = 8.3 Hz, 2H), 4.44 (br s, 2H), 4.20-3.10 {m, 16H), 2.88 (ddd, 1H,
J =112, 6.8, 4.8 Hz), 1.03-0.98 (m, 4H)

*C-NMR (101 MHz, D,0): 5 172.1, 135.3, 132.2, 130.9, 128.0, 64.0,

60.5, 52.6, 52.4, 51.7, 44.8,39.7, 39.5, 3.9
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Trifluoro-N, N-bi s-(2-hydroxv-ellwl)-acetam de 0CF3 HOF CH
Met hyltrifluoroacetate (25 g, 195.3 mml) was added drop wise to an

ice 25cooled stirred solution of 2, 2'-im nodiethanol

(20.5 g, 195

nmol )

i n anhydrous THF (100 nlL).

warm to anbient tenperature naturally and stirred over night at
anbi ent tenperature. The solvent was evaporated via rotary

evaporation to vyi qjg%t@ggu} bgo.goupqund as a clear oil. 1H NMR

The reaction mxture was allowed to

(300 MHz, DMSO d6) , J=5.4 Hz, 4H), 2.95 ((t, J=5.4 Hz , 4H).
M5 (ESI+)m z 202.14 (M- 14) Exanpl e 8 5Methanesul fonic acid
24( 2- net hanesul fonvl oxv-ethvl) - (2, 2, Bxdmigl guor o- acetvl)-am nol - et hyl

ester

OCF3 MsO0OMWs
Trifl uoro-N, N-bi

THF (12 nm§ was cool ed to |¢|ﬂetﬁéﬂdhettﬁ aa;dm@,denguet hyI am ne (20.1
mol, 2.3 10 g=1.56 nol) was added between 5- 10C. Met hanesul phonyl

chloride was then added to the reaction m xt at a tenperature
bet ween 5-10C. The reaction m xture N for 1 h at 5-10C and
e overnight. The resulting

precipitated solids were filtered,_of fNand/the reaction flask was

then allowed to warmto anbient tenp r;tey

rinsed with THF (2 X 10nL porti onsy,

n filtered. The 15filtrate

was concentrated to yield the titlg conmpound as a clear thick oil.
1H NMR (400 MHz, CDCI3): (m 4.6 , 4H), 3.91-3.84(m 4H), 3.07
3.05 (s, 3H). Exanple 9 2 HCI

(s,

3H)

10

15

20

'
\\/O

Step A: Preparation

A 100-L glass-lined reactor was charged with toluene {45.00 kg) and
stirred at ~20-25°C. To the stirring toluene was added 4-(4-
morpholinylmethyl)benzoic acid hydrochloride (6.50 kg, 93.5%, 24.04 mol), 1-
hydroxybenzotriazole monohydrate (2.32 kg, 15.13 mol), 1-
cyclopropylpiperazine (3.50 kg, 27.07 mol) and acetonitrile (9.00 kg). The
resulting off-white slurry was stirred under N, at ~20-25°C for 40 minutes. N-
(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (3.50 kg, 27.07
mol) was added, followed by an acetonitrile (1.20 kg) rinse. After the addition,
the reaction mixture was stirred at ~20-25°C overnight. Water (32.50 kg) and
aqueous saturated sodium carbonate (19.50 L) were then added to the stirring
suspension. The suspension was stirred for an additional 30 minutes. The
resulting biphasic solution was allowed to settle. The aqueous phase was
discarded and the organic phase was washed with a 50% brine solution [water
(19.50 L) / brine {(19.50 L)]. To the stirred organic phase was then added
anhydrous sodium sulfate (2.86 kg) and the resulting mixture was stirred at
~20-25°C for 1.5 hours. The solid sodium sulfate was filtered off and the filter
cake was washed with acetonitrile (15.30 kg). The filtrate was transferred to a
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201- (4- Cycl opropyl - pi perazin-1-v1)-2,2,2-trifluoro-ethanone OCF3

The product prepared as in Exanple 8 above, nethanesulfonic acid 2-

[ (2- met hanesul fonyl oxy-ethyl)-(2,2,2-trifluoro-acetyl yam noFet hyl
ester (3.6 g) was dissolved in THF (18 nlL). Cycl opropylanm ne (1.14 g,
20 mmol ) was then added neat to the reaction m xture. The reaction
m xture was then heated at 48C for 72 hours. The reaction m xture was

then concent r abas10mL glakbiifdd @bbionagh hedgk Looase @h\n@f@k@@f RPNEE
usi ng 25-35% et hyl acet at e- hexanes m xture to yield the title conpound

as the |ate ePGNi'H in fREaHA! weTa addent irsecipitate beditle ermpennslas tBe| .

1H NWR (300 Nbgrres?@@ms%ya@c@e% éa?trBs a%‘&zd 2680l o2 fi@red? Whshekt 69-
1.63 (m 1H)

L02o 0yl ot it AaREeTHA A0 e b BTAUIBD i NE0-45 Gty & constant Tesight fo

1- (4-cycl opr oyt R @Fhdbud %5k V;Htg,sgrgrufl uor o- et hanone (444 .4 ny,
2 mol ) was added a m xture of HC | PA (5-6N, 2 nlL). Solids were

observed to precipitate i nmedi ately after the HCl / 1 PA was added.

The resul ti ngséé B e RfeRsben was stirred for 5 h. Heptane (2 nL) was
then added to the reaction m xture, followed by addition of |IPA (2

nL). The resul ti nd" 888pedesuRaGAS tfsetw'alteé&"fdsrep@reﬁ%'aﬁt%aewe

temperature. (g 1&3087 os anﬂY\ﬁasf diksMedn @ﬁf(w? PeLIra oM BAb A3 5.0
sintered funnel with a paper on The reaction flask

was rinsetd wi bASPpAaL 32971?5 Canﬂ‘etrﬁé“"‘r‘ﬁgﬁ\ét%yaé%’@(’tf@f fRBinuesansol i ds.
The 20 solid peshWRsEEdo FemRLA fbaerg? aarﬁcfbsf TrﬁéQ cleBA 108 L@atss hFBé?

solids were dried at anbient te ure and house vacuu
the title con'i?@ﬁtﬁﬂ B&efétr%"‘taét@ﬂﬁﬁr&qj [q ;elegprgagtion vessel. Upon St'mnga 1H

NMR (300 MHz, ¢ p@@@\)fil&?&d‘?@ﬂ'}%ﬂ@ﬁ?&@LWagﬁhded?arﬁprhgﬂt?@c&r%ouHa‘)me@pt%ﬂed
0.89 (m 4H). | furic acid

mono-f 2- ( 2- suf$ %Bs@s}*%ltrﬂ%%wdﬁ@? saif-hy/g regalfasy white siurry was stirred at ~20-
15 25°C overnight. The solid was filtered, washed with ethanol (7.5 L) and dried at

~20-25°C under vacuum to yield the title compound as a monohydrate bis-
hydrochloride salt as a white solid.

Karl Fisher analysis showed 3.4-3.6% water present.

Chromatographic Purity (%w/w) showed 96.6%

20
Example 7
Trifluore-N,N-bis-{2-hydroxy-ethyi)-acetamide
0 CF3

Il

Methyltrifluoroacetate (25 g. 195.3 mmol) was added drop wise to an ice

25  cooled stirred solution of 2, 2-iminodiethanol (20.5 g, 195 mmol) in anhydrous
THF (100 mL). The reaction mixture was allowed to warm to ambient
temperature naturally and stirred over night at ambient temperature. The
solvent was evaporated via rotary evaporation to yield the title compound as a

clear oil.
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- Th HOO2SVOS020H Di et hanol am ne (10.84 g) was heated with
concentrated H2SO4 (20.13g) at about 10-15 nm vacuum (house vacuumnm
and at a tenperature in the range of about 175-180C for 5.5 h. The
resulting solution was cooled to anbi ent 5tenperature and stirred
over the weekend under nitrogen. The resulting |ight brown sol ution
was determned by 1H NVR to contain the title conpound in solution.
%H52|N(R (300 Mz, 4DNWH¢300 BAH4, BMEDSds): 3335 |t31=53L H:lﬁmH)JEge (Hzl= 241-912

: t, cl opr opyl pi perazi ne

car ousel tube%s%gﬁé’gﬂ’m i@?ﬁdr. c aci d nono-[2-(2-sul fooxy- 15
et hyl am no)-ethyl] ester (1 g) and D20 (3 nL). To the resulting
stirred solution was added then addgg c&cll gpropyl amn (0.7 nL). The
resulting m xture was observed to f irrable thick slurry,

whi ch was #Heat eMethtn&€(fomiceacid PHI2-netinmmsufonvioky-etie ) IR 2MRifdord-he
title conpound with the 1H NWVR oft he :d' hyd octhlrorlde salt of the
title conpound confirnmed that @ﬁ%@iﬂ’—@—%%ﬁ%ﬁ%&-ms 20pr epared and
present in the resulting solution. MR{ESIGFyn z 127.2 (MY, 275.1

(2MMNa) . Exanmpl e 13

(4-1sopropyl - pi perazin-1-vl)-(4- nDrphoINn 4- vl met hyl - phenvl) - met hanon
e 25succinate salt Step A. Free Bas paration A 1L three-necked
flask equi pped with an air stirrer an th rnDcoupIe was charged with
4- (4- nmor phol i nyl met hypbenzoi ¢ aci droch e (50 g, 50.194 nol),
tol uene (400 ), acetonltrlle ( and ydroxybenzotrlazole
monohydrat e (17. 8 Igiflugro e {$hel gelmmohgf in

of f-white sl ufyy ﬂ@mﬁp@% cc?cﬁ’ed?t%qbé %th%arﬁi?%?é’tb% Tnézthycfmme (20.1 mol, 2.3

1-i sopropyl - pi pera2| g was a d'the reéaction
moxture wad smé@wor)avrasza@dw giween SNERE, Matfiagesulphonyl chioride was then

8' ggghw fi;“ ORI RIS rndVeadidirhik@rdadi ﬂeFHpQF‘atﬁHé%&Fé%%rMié (& réacon

mix{ure was stirred for 1 h at 5-10°C and then allowed to warm o ambient
temperature overnight. The resulting precipitated solids were filtered off and
the reaction flask was rinsed with THF (2 X 10mL portions}, then filtered. The
15 filtrate was concentrated to yield the title compound as a clear thick oil.
"H NMR (400 MHz, CDCL): (m, 4.67-4.38, 4H), 3.91-3.84(m, 4H), 3.07
(s, 3H), 3.05 (s, 3H).

Example 9
20 1-(4-Cyclopropyl-piperazin-1-yl}-2.2 2-trifluoro-ethanone
0 CF3

E]

The product prepared as in Example 8 above, methanesulfonic acid 2-
[(2-methanesulfonyloxy-ethyl)-(2,2,2-triflucro-acetyl}-amino]-ethyl ester (3.6 g)
was dissolved in THF (18 ml.). Cyclopropylamine {1.14 g, 20 mmol) was then
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10 was added and the reaction m xture was stirred at about 20-25C
overnight. Water (250 nL) and aqueous saturated sodi um carbonate (150
m.) were then added to the stirring suspension and m xed well. The
resulting biphasic m xture was allowed to settle. The aqueous phase
was di scarded and the organi c phase was washed with a 50% brine
solution (water (150 nlL) / brine (150 m 15L)). The organi c phase was
dried over aniydddoisat ®afké wacted matee. Thé teicsh mb@sdeds Mdnheated at

Carorphol | o B0 RRRE SRR it bt eni bl A S 1Y

yel low oi |. 28wt ®p oBwaklchRataAddraphedl usPdCH- Fi3h ethSRicktate-hexanes Mikudre €€

base prepared as in Step A above i ssolved in
I ‘%?é“'?é?&ﬁp

56.2 g, 0,17 nol) was d \
et hanol (562 ¥Y® pynfha 'ﬁ?ﬁ}?éﬁ%{ﬁ%ffﬂ%%@adﬂ%'%%ﬁﬁa%ﬂ?l‘?kesc.

Succi ni ¢ agi dbreas cilhen added to the reaction m xture. Upon cooling to

vas 62 St rred 1 of Mo B CBERE Sopst bl BhohbSastde dT e
stirred for aneadgdj tHROAE3-B (BruHgs. The suspension was filtered,

the solid collected and dried, to yield the title conpound. The
presence of the title conmpound was confirmed by HPLC anal ysi s.
henv1l) - met hanon

Exanpl e 14 Example 10
|-
rl'% ctor, equipped

(4-1sopropyl - pi perazin-1-yv 4-HDE hol i n-4-
el - bishyﬁyochloride-nnn . Ipgya

wi th an overhead stirrer, condense ith nitrogen inlet, addition
funnel and a thernocouple at 20C way added (4-

| sopropyl - pi perazi n-1-y1) - (4-norpholli n-4-yl met hyl - phenyl ) - met hanone)
succinate (976.4 g, 2.18 nol), 2- | -tetrahydrofuryl (10.8 L) and
the resulting suspension was stirfed. [fo®t&&Gesulting mixture, over
about 10 15 m nutes) was then add 45% aqueous KOH (597 nml, 4.80
mol) via a liquid dropping funnel aM the suspension stirred to
conpl ete dissolution. To the resultﬁhg m xture was added water (0.5
L) to dissol ve th&otubiydiobaipyosipdrayest-yIine 2phmaes-eehend|d4anehgt @

o7 gan ¢ 1 ayer Y e AAS A KGR Ll e (TSN i e obshrvedio 77

precipitate immediately after the HCI/ IPA was added. The resulting

A

15 suspension was stirred for 5 h. Heptane (2 mL) was then added to the reaction
mixture, followed by addition of [PA (2 mL). The resulting suspension was
stirred for 0.5 h at ambient temperature. The solids were filtered off using a
medium glass sintered funnel with a filter paper on the top. The reaction flask
was rinsed with IPA (3 mL) and the rinse was used to wash the solids. The

20  solid was washed a second time with fresh IPA (2 mL). The solids were dried
at ambient temperature and house vacuum to yield the title compound as a
white crystalline solid.

"H NMR (300 MHz, D;0): 3.67-3.29 (2 m, 8H), 2.80-2.75 (m, 1H), 0.91-
0.89 (m, 4H).
25
Example 11
Sulfuric acid mono-[2-(2-sulfooxy-ethylamino)-ethyl] ester
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20resulting mxture stirred for 0.5 h. The layers were allowed to
separate and the bottom aqueous | ayer was di scarded. The organic

| ayer was dried with anhydrous Na2SO4 (5009), stirring for 15

m nutes. The organic |layer was filtered to renove the solid. To the
filtered organic | ayer, over about 15 m nutes, while maintaining 25
the reactor at 20C, was added a m xture of 516N HCl /I PA (765 niL, 3.90
nol). A solid was observed to precipitage. The resulting m xture was
stirred at 20C for 3.5 hours. The soligg _were filtered via a Buchner
funnel covered with a Dacron cloth. The rgactor was rinsed with
2-nmet hyl -tetrahydrofuran (0.5 L) and fhe r{inse used to wash the
filtered solids. The filter cgb@ washed-ggdloH addi ti onal

2-met hyl -tetrahyrofuran (0.5 The filter cake was allowed to air

dry for 1 h, then Ebﬁth@wl%mme(b Yhaevas aeaterwineoneantrgsd bet®4 (289R8k ant

wei ght to yiehdhpbherd-15 hen %m&%ﬂgu@va\ﬁ@uﬁﬁarﬁfé’c%tt@}nbb@ﬁjrém thd range
Anal ytical Analysis: C

5Kar | - Fi scher of apogpbzs- 1'80°C o 5 8. tthe VEFSGF'EQ@PJHBO%W@%WQ'%“{O@@FD'Q%M hes
the princigl g%m%fe Jtl}18 aRAR85SH m&é?‘{ﬁ'e]n{vé%{é i} | §fe ngﬂ}ﬁhg‘ﬁ%ntf or

t he purpose ustratl on, It ersto t hat the ctice
of the |nventbr@wnéﬁ@bmaggég’teamne@by FrhélMEt@amntﬂmihattfﬂ@ﬁ@nDMpﬂat| ons
and/ or nodi fi galioans as cone within the scope of the 10fol |l ow ng
clainms and their equivalents. W Claim 1. A process for the

preparation of a CoRPORKIOLMHEPMEOLe): 45 B, HiXBY3ntiered HzRiH) s

selected fro nsisting of G _|eal kyl, C3.8 al kenyl,
C3. 8cycl oal kg?%gﬁt‘%éé“gy oal kyl)C1..6 al kyl,

(C3_8cycl tl kyl ) C3_8al kenyi and (C1_8 al kyl carbonyl ) Cl. 8alky1;
conprising Example 12

1-Cyclopropylpiperazine
H
N
Ef
A carousel tube was charged with sulfuric acid mono-[2-(2-sulfooxy-

15  ethylamino)-ethyl] ester (1 g) and D0 (3 mL). To the resulting stirred solution
was added then added cyclopropylamin (0.7 mL). The resulting mixture was
observed to form a stirrable thick slurry, which was heated at 50°C overnight.
Comparison of the 1H NMR of the title compound with the 1H NMR of the di-
hydrochloride salt of the title compound confirmed that the title compound was

20  prepared and present in the resulting solution.
MS (ESI") m/z 127.2 (MH™), 275.1 (2MW+Na).

Example 13
{4-Isopropyl-piperazin-1-yl)-{(4-morpholin-4-yimethyl-phenyl}-methanone

25 succinate salt
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NH2 (XXI) H(XI) reacting a conmpound of formula (XX), wherein X
I's hydrogen or a nitrogen protecting group and wherein both Z
substituents are the sane and are a | eaving group, wth a conpound of
formula (XXI), in an organic solvent, to yield the correspondi ng
conmpound of forrmula (Xl). 2. A process for the preparation of a
compound of fornmula (Xla) conprising 1.--NH2 z.z(XXla) (XX)
reacting a conpound of formula (XX), wherein X is hydrogen or a
nitrogen protecting group and wherein both|Z substituents are the
sane and are a |leaving group, with of formula (XXla), in

an organic solvent, to yield the cofrespondi ng conpound of formula
M'H(pﬂof a conp@und of formul a
f

(Xl'a). 3. A process for the preparsz
(XI'b) reacting a conpoynd o or rmul , Wherein X is
hydrogen or a nitrogen protecti ng. group and where\n both Z
substituents are the sane and 3 & | eaving group/ wth a conmpound of
formula (XXIb), in an organic $ t, to yiel&d tthe correspondi ng
compound of formula (Xl b). 4. AsprOcess for the p 6ration of a

conpound of fornula (XI) HG
N/\

Step A: Free Base Preparation

A 1L three-necked flask equipped with an air stirrer and thermocouple
was charged with 4-(4-morpholinylmethyl)benzoic acid hydrochloride (50 g,

5  0.194 mol), toluene (400 mL), acetonitrile (100 mlL.) and 1-hydroxybenzotriazole
monohydrate (17.8 g, 0.116 mol). After stirring the resulting off-white slurry at
about 20-25°C for 5 minutes, 1-isopropyl-piperazine (27.4 g, 0.213 mol) was
added and the reaction mixture was stirred for 20 minutes. Next, N-(3-
dimethylaminopropyl)-N’-ethyicarbodiimide hydrochioride (44.6 g, 0.233 mol)

10  was added and the reaction mixture was stirred at about 20-25°C overnight.
Water (250 mL) and aqueous saturated sodium carbonate (150 mL) were then
added to the stirring suspension and mixed well. The resulting biphasic mixture
was allowed to setlle. The aqueous phase was discarded and the organic
phase was washed with a 50% brine solution (water (150 mL) / brine (150 m

15 L)). The organic phase was dried over anhydrous sodium sulfate, filtered,
washed with acetonitrile and concentrated to yield (4-isopropyl-piperazin-1-yl)-
(4-morpholin-4-ylmethyl-phenyl)-methanone, as a free base, as a light yellow
oil.

20  Siep B: Preparation or Succinate Salt

The free base prepared as in Step A above (56.2 g, 0.17 mol) was
dissolved in ethanol (562 mL). The resulting mixture was heated to about 60-
65°C. Succinic acid was then added to the reaction mixture. Upon cooling fo
room temperature, a solid was observed to precipitate. The suspension was
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\N H(XI) wherein RL is selected fromthe group consisting of

G _wal kyl, C3-8 al kenyl, C3_8cycl oal kyl, (C3.8 cycloal kyl)C .8 al kyl,
(C3. 8cycl oal kyl ) C3_8al kenyl and (Cl1_8 al kyl carbonyl) C1. 8al kyl ;
conprising RI-NH2 (XXI) (XX)H(Xl) reacting a conpound of
formula (XX), wherein X is hydrogen, wherein both Z substituents are
the sane and are a | eaving group, and wherein the conpound of fornula
X umdneS Phreol b 0idsHOARONO0 P BEE LAR SR oran caarighef N 2
conmpound of formu e correspon

compound of f3g@ mnuéBS( Ahe. susqumrvmﬁe‘ﬂfsra‘doﬁwet%hd pml©p@danﬁdne@fto aield

conmpound of fﬂ%%é@o&b%&)d. conprising >-NH2 (XX) (XXl a)

The presence of the fitle compound was confirmed by HPLC analysis.

5
Example 14
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methancne)-
bishydrochloride-monohydrate
/L N/\ N/ﬁ « 2 HCI
K/N K/O e H,0
O
10 To an 18L reactor, equipped with an overhead stirrer, condenser with

nitrogen inlet, addition funnel and a thermocouple at 20°C was added (4-
Isopropyl-piperazin-1-y|)-(4-morphclin-4-yImethyl-phenyl)-methanone)
succinate (976.4 g, 2.18 mel), 2-methyl-tetrahydrofuryl (10.8 L) and the
resulting suspension was stirred. To the resulting mixture, over about 10

15  minutes) was then added 45% aqueous KOH (597 mL, 4.80 mol) via a liquid
dropping funnef and the suspension stirred to complete dissolution. To the
resulting mixture was added water (0.5 L) to dissolve the turbid bottom layer.
The phases were allowed to separate and then the bottom, aqueous layer was
discarded. To the top organic layer was added additional water (3.8 L) and the

20 resulting mixture stirred for 0.5 h. The layers were allowed to separate and the
bottom aqueous layer was discarded. The organic layer was dried with
anhydrous Na;SO, (500g), stirring for 15 minutes. The organic layer was
filtered to remove the solid.

To the filtered organic layer, over about 15 minutes, while maintaining

25 the reactor at 20°C, was added a mixture of 5/6N HCI/IPA (765 mL, 3.90 mol).
A solid was observed to precipitate. The resulting mixture was stirred at 20°C
for 3.5 hours. The solids were filtered via a Blichner funnel covered with a
Dacron cloth. The reactor was rinsed with 2-methyl-tetrahydrofuran (6.5 L) and
the rinse used to wash the filtered solids. The filter cake was washed with
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reacting a conmpound of formula (XX), substituents are the sane and
are a leaving formula (XX) is present as its correspondi ng W th
a conpound of fornmula (XXla), in conpound of fornmula (Xla). wherein X
i s hydrogen, wherein both Z group, and wherein the conpound of acid
addition salt, water, to yield the corresponding 6. A process for
the preparation of a conpound of formula (XIb). conprising X N

) NH2 additional 2-methyl-tetrahyrofuran (0.5 L). The filter cake was allowed to air dry

for 1 h, then dried at 30°C under vacuum (28 mm/Hg) until constant weight to
yield the title compound as white crystalline solid.
Analytical Analysis: C: 54.05%, H: 8.32%, N: 9.86%, C!": 16.65%;
5 Karl-Fischer: 4.82%

While the foregoing specification teaches the principles of the present
inventicn, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

10 following claims and their equivalents.
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(X1 b) ( XX) ( XXl b) reacting a conpound of formula
(XX), substituents are the sane and are a leaving fornmula (XX) is
present as its corresponding with a conpound of formula (XXla), in
water, to (Xl) wherein X is hydrogen, wherein both Z group, and
wherein the conpound of acid addition salt, yield the corresponding

conpound of formula

We Claim:

1. A process for the preparation of a compound of formula (XI)

R’
[Nj
N
H
wherein

R’ is selected from the group consisting of Cy_qpalkyl, Cs.5 alkenyl, Cs.scycloalkyl, (Cs.s
cycloalkyl)C1.g alkyl, (Cs.scycloalkyl)Cs.salkenyt and (Cq.g alkylcarbonyl)Cs.galkyl;
comprising

X R1
R1——NH2

ST,

reacting a compound of formula (XX), wherein X is hydrogen or a nitrogen
protecting group and wherein both Z substituents are the same and are a leaving group,

with a compound of formula (XXI), in an organic solvent, to yield the corresponding

compound of formula (XI).

2. A process for the preparation of a compound of formula (Xia)

E]

H (Xla)

comprising
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X

f Y

N [>—NH2 N
J - () we
Z Z N

(XX) H

(XXla)

reacting a compound of formuta (XX), wherein X is hydrogen or a nitrogen
protecting group and wherein both Z substituents are the same and are a leaving group,
with a compound of formula (XXla), in an organic solvent, to yield the corresponding

compound of formula (Xla).

3. A process for the preparation of a compound of formula (XIb)

he

)
N
H  (Xib)
comprising
X
Il] >—NH Y
2 N
I - () o
zZ zZ {(XXIb) N
{(XX) H

reacting a compound of formula (XX), wherein X is hydrogen or a nitrogen
protecting group and wherein both Z substituents are the same and are a leaving group,
with a compound of formula (XXIb), in an organic solvent, {o yield the corresponding

compound of formula (XIb).

4. A process for the preparation of a compound of formula (XI)

66



R
8

N

H (X1

R'is selected from the group consisting of C.10alkyl, Ca. alkenyl, Cs-scycloalkyl, (Ca.g

wherein

cycloalkyl)C1.¢ alkyl, {Ca.scycloalkyl)Cs.galkenyl and (C.s alkylcarbonyl)C,.salkyl;
comprising

R1
R'—NH, |

)
Jal N
z z (XX1) [Nj
H o

(XX)

X1)

reacting a compound of formula (XX), wherein X is hydrogen, wherein both Z
substituents are the same and are a leaving group, and wherein the compound of
formula (XX) is present as its corresponding acid addition salt,

with a compound of formula (XXI), in water, to yield the corresponding compound

of formula (XI).

5. A process for the preparation of a compound of formula (Xla)

Y
[ﬁj Xia

comprising

67



X

o -

(XXla)

reacting a compound of formula (XX}, wherein X is hydrogen, wherein both Z
substituents are the same and are a leaving group, and wherein the compound of
formula (XX) is present as its corresponding acid addition salt,

with a compound of formula (XXla), in water, to yield the corresponding

compound of formula (Xla).

6. A process for the preparation of a compound of formula (XIb).

®

N

H o (X

comprising
>‘NH2 \I\'I/
/r \L - [ ] {XIb)
(XXIb) N
(XX)

reacting a compound of formula (XX), wherein X is hydrogen, wherein both Z
substituents are the same and are a leaving group, and wherein the compound of
formula (XX) is present as its corresponding acid addition salt,

with a compound of formula (XXIa), in water, to yield the corresponding compound of formula
(XD)
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