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20  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 Hs receptor mediated disorders such as upper airway allergic
25 response, asthma, itch, nasal congestion and allergic rhinitis in a subject in
need thereof. For example, methods for preventing, inhibiting the progression
of, or treating upper airway aliergic response, asthma, itch, nasal congestion
and allergic rhinitis.
US Patent Application Publication 2004-0110746 A1, published April 21,
30 20065 (also published as PCT Publication WO 04/037801, May 6, 2004)
discloses a process for the preparation of the piperazinyl and diazepanyl

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



5The present invention is directed to a process for the preparation

of a compound of formula (1) RCN 1 ON(CH2) n 1 62
R2 (C|—|2)mg)0j5§8,,17g48g) or a pharmaceutically aCCepﬁ@I%%mﬁﬂ,h&ggﬁ
ester, tautoner, solvate or am de thereof; 10wherein 1 1s

sel ected fromthe group consisting of Cl-10al kyl (preferably, Cl1_
4al kyl ), C3-8al kenyl, C3.8cycl oal kyl, (C3.8 cycloal kyl)C1_6 al kyl,

(C3. 8cycl oal k ; l%g&% ; {%{ ). ; S
an integer frﬁlr%ﬁégyg&lg pre E?%%&%ml%so% ;kﬁgﬁgpﬂﬁéb%ﬂ%@eiggaecsﬁ&e

i ndependent | y/sehmercgdagplioationtie gr oup consi sting of hydrogen, fluoro,
chloro, bromo, nitro, trifluoronethyl, methyl and Cl_3al koxy

(preferably, R2 and R3 are each hydrogen) mis an integer from
1to 7, (preferably, mis anMMWM&M__MDre preferably, m

1 20 NRBF,
l:?)ns? st nggo:‘ shy ar Ogepr»]rese t mg@ﬁt&fnﬁé B:@%daﬁkazﬁjoﬁgsggr t%énggg%%g%%'p

car bocycl yl , QOTQOWrﬁSé‘?leaﬂ@t erocycl yl (preferabl y 5-9 or
5- 8- menber ed het erocycl yl ), phenyl, (6-9-nenbgked
25het erocycl yOC1_6al kyl ene and (phenyl eatKyl ene;

I
Og N _ACHa)s
1

6 2
R2——  ——(CHg)p—
L 3
5 /\4/

R® 0)
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof;
10 wherein

R'is selected from the group consisting of C.1ealkyl (preferably, Ci.
salkyl), Cag alkenyl, Ca.scycloalkyl, (Ca.g cycloalkyl)Cq. alkyl, (Cascycloalkyl)Ca.
galkenyl and (C+.s alkylcarbonyl)C4.galkyl;

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, chioro, bromo, nitro, triflucromethyl, methyl and C4_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, C1.salkyl,
Casalkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered

25  heterocyclyl)Cqsalkylene and (phenyl)Ci.salkylene;

and R? is selected from the group consisting of Cy.ealkyl, Casalkenyl, 6-9
membered carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-

2



and RO is selected fromthe group consisting of Cl-6alkyl,
C3- 6al kenyl , 6-9 nenbered carbocyclyl, 3-12 nenbered heterocyclyl

(pref er abl Woongki@kess- 8- 2 menmbered heterocyclyl), phemngdyuszonrvsssss
(6-9-nenbered heterocyclyl)C _6al kyl ene, and (phenyl)Cl.6 al kyl ene;

alternatively, Qis a saturated 3-12 nenbered N-|inked heterocyclyl,
5 wherein, in addition to the N-linking nitrogen, the 3-12 nenbered

het er ocycl yl t
heteroa%/om{ i ndepen ent?‘lo{jyce)ﬁ)o?@églgpf(ér)gm g g&dﬂ@% n%y@l?l‘?(% sbRx?\%he and
(when Q is a &dwnyitedliglen?; nenbered N-1inked heterocyclyl) is

optionally substituted with 1-3 substituents independently sel ected
fromthe 10 group consistin (g of hydroxy, halo, carboxam de,

Cl-6al kyl, 5-9 neraVermaively. Gis salwpiadst | hemembetagdiinked heterocyclyl,
-N(CL- 62l ky!) (5o rrrwp@dtﬁﬂ £9 Fhedy- %nmq*ta%@& RS 259 eyrhnehdd hetNd(;ysdﬁ

nmenbered or 6-9 nenbered heterocycl

het er ocycl yl ) MmayHptionaiypentain b@#we@nd am%@dé@rﬁb*ﬁ@er@@wsympﬁndenﬂy

3al kyl ene, Clz88biKk@¥¥m (_()@aﬁgw;l oal kyl )-0-, phenyl, (phenyl)Cl1_3
al kyl ene, and 15(pheny!l ) CI. 3al kyl ene-0-; where each of the

above heterocycl yIWh%WEr%/theﬁr%'Saﬂ sajyraigf SulRmaapetss N-inkerdieterocyclyl)
optional I'y suRsidibrbigdubétiilted Wim B é&sﬁuéﬂgﬁd\ebé&%ﬂ¥ s@@&@@ﬂslmﬁé y

selected fromthe group consisting of trifluoroneth X hal o,

nitro, cyafo, 91¥BCERS/SIAA@T Badraxy. g@lp, cggpoxamide, Cptﬁ%'Wd%Q nﬂ%@ef?%@f%
and 6- DOS't'ﬁﬁmb@FbotH?e@erBW ﬁm @ng @H}%H’ib%?édéﬂ@@'rr@knﬂéredthe R2,
1o

R3 and - (CH2) oun - positions on th

et 1 o) RiGroaydivi: M) Sipmbersd drer i emoned Hatoress s Ao
then - (CH2) m @ehﬁ)emathemrp@rclyql (52@&19%@@1@'6,9 membere@ﬂfétdhb@fc@ll)m each

of the above aIk | kyl ene,. al ken het er oc yel oal k
carbocycl yl, eé\eyé ?ﬁk(%bs(cﬁﬁ‘?’d@ﬁ%ﬂ He R ﬁaﬂpéﬁaé‘ﬂ}% a@‘ﬁ@”%pﬁ/ridonal ly
substi tut ¢sl wphbnigt,ueiRylede-and 3 substituents independently sel ected
30fromthe group cqnsisting.of trifluoro rreth hal o, mno
nitro, hydr gxy gndﬁ-@i §acg1| >;he above heyerocygﬁ} pxer’lyl and a yY groups may
further optionally substituted with from 1 {0 3 substituents independently
selected from the group consisting of trifluoromethyl, methoxy, halo, nitro,
cyano, hydroxy and Cq.salkyl;
20
provided that the 5- and B- positions on the phenyl ring are unsubstituted
(i.e., the R%, R® and ~(CH)-Q are bound to the 2-, 3- and 4- positions on the
phenyl ring);
provided further that when R’ is methyl, then —(CH2)-Q is not piperidin-

25  1-yimethyl;

and wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl,
cycloalkyl, carbocyclyl, and ary! 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



conmprising r(CF12)n 1I-INN-R R2 / 4 R3(X) 0% ,,N(Ch1l2)n 1 62
R-(CH2)mQ51!../..> 3 /4(1) R' reacting a conpound of formula (X
with a conpaupsBfsssormula (XI); in the presence of a peRYLGEEI7085936
coupling agent; in an organic solvent or m xture thereof; to yiel

t he correspondi ng conpound of forrmula (I). 5
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reacting a compound of formula (X) with a compound of formula (XI); in
the presence of a peptide coupling agent; in an organic solvent or mixture
thereof; to yield the corresponding compound of formula (1).

The present invention is further directed to a process for the preparation
of a compound of formula ([)
R

-~

or a pharmaceutically acceptab'le salt, ester, tautomer, solvate or amide
10  thereof;

wherein

R'is selected from the group consisting of C1.1ealkyl (preferably, C;.
salkyl), Cag alkenyl, Ca.gcycloalkyl, {Cs.g cycloalkyl)Cq.s alkyl, (Ca.scycloalkyl)Cs.
salkenyl and (C1.g alkylcarbonyl)C,_galkyl;

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

R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl and Cqsalkoxy
(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

20 preferably, mis 1),



The present invention is further directed to a process for the
preparation of a compound of fornmula (1) (CF12)n 2 R2 CH2) m Q 511, 4")

3 /4 R3(1)wo 2008076685 OF a pharmaceutically acceptabl e gals@uk®56
taut oner, solvate or am de 10t hereof; wherein R1 is selected

fromthe group consisting of G _ioalkyl (preferably, ClL. ORA C3.8
al kenyl, C3.8cycl oal kyl, (C3,8 cycloal kyl)C1, 6 al kyl,

(C3_8cycl oal kyl ) Gy jspk¥kenyl and (Cl.5 al kyl carbonyl )G _Bal kyl; 15n
is an integer from1l to %’_(preferably, nis 1); R2 and R3 are
each i ndependent | ywhkaseiadt deisglecied frore the @opp conmstiog iohgydsegaty En-edjerm,
fluoro, chlor ey Ml ) 1 3al koxy
(preferably, %Gﬁﬁﬁpﬁ Qgﬂpg%ggrgﬁ cﬁiﬂgﬁ%&lﬁ,’?ﬁ?ﬂemﬁ@%ﬁéte@%lg an

n);
i nt eger from fpreferaply fé—Bpéﬁ&raamp,eremheger@mckymwévh &-Smembsred  nore

20pr ef er abby, ntetotydiiiCy.alklEnd B Bhenyl)Csalkiffd:€i n R8 is sel ected
fromthe group congi %% i yfnh ol dﬁasgllgk;ﬂ , C3. 6al ken

ng o dr ogen, _sall |, 3-9
menber ed car bocycl W,RQIGJ'S g@eﬁe%f%r@mége Aexup corsjeting|of @pﬁ@'ﬁ%r%ﬁ&e@dgﬁ'@r

5- 8- nenber ed RRheRGYGErbdcyelyP5aRYhembBed noBAIRGEA preferably 5-9 or 5-8-
5het er ocycl yOCl. 6al kél ene and (phenyl 2901. 6al k ; d R8 is

| ene; an [
sel ected fronfmeAwe reeyeit)s bty &F G‘e_r&%ﬁrﬁ‘ih?te@@X@ﬂP%ﬁW'?”%-@'d
menber ed car bghuahiyd . akyledeenber ed heterocyclyl (preferably 5-9 or
5-8- nenbered heterocyclyl), phenyl, (6-9-nenbered
het er ocycl19/1) C _6al kyl ene, and (Phenyl )G ..6 al kyl ene;

alternatively, Q is a saturated 3-12 membered N-linked heterocyclyi,
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, 8, 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, Cq.salkyl, 5-9 membered or 6-9
membered heterocyclyl, -N(C4.s alkyl)(5-9 membered or 6-9 membered
heterocyclyl), -NH(5-9 membered or 6-2 membered heterocyclyl), -O(5-9 or 6-9

20 membered heterocyclyl), (5-9 membered or 6-8 membered heterocyclyl)Ci.
salkylene, Cqsalkoxy, (Ca.scycloalkyl)-O-, phenyt, (phenyl)Cq.3 alkylene, and
(phenyl)C1-zalkylene-O-;

where each of the above heterocyclyl, phenyl, and alkyl 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 C;alkyl;

provided that the 5- and 6- positions on the phenyl ring are unsubstituted
(i.e., the R?, R® and «(CH2)m-Q are bound to the 2-, 3- and 4- positions on the
30  phenylring);
provided further that when R' is methyl, then —(CHz)w-Q is not piperidin-
1-yimethyl;



10 alternatively, Qis a saturated 3-12 nenbered N-1inked

het erocyclyl, wherein, in addition to the N-linking nitrogen, the
3-12 menbeywgdokiaesecycl yl may optionally contain bet V‘%Tlﬁszﬁﬂﬂséss
addi ti onal heteroatons independently selected fromO, S, and N,
15wherein Q (when Qis a saturated 3-12 nenbered N-|inked

het erocyclyl) is optionally substituted with 1-3 substituents

i ndependent |y squgEeQ1 ISk
car boxam de, Cl.6al l.ééﬁg%ﬁgﬁggégg gﬁzﬂﬁgﬁge dﬂ%g%g%%%§gf
-N(C1. 6 al kyI FY@@‘W&NL@M@@ gﬁ@m@én@deaﬁétbenmﬁ@em}er)ﬂy anf|H( 5- 9
menber ed or @ndﬁ%gsbﬁfb%ﬁtu%t\ﬁfh%eé/d) and 9 6aostiuisnge C;%ﬁg?ﬁpbfefe%%d
het erocycl yl ), nber ed ere et erocy
3al kyl ene, G fr@@ltkwgﬂup@eoslsiwcﬂf Bilbipmetind, medhesyyhalo,(gmiBaylie . 3
al kyl ene, gndp{Rbganydd &L, st@)iky! ene-0-; where each of the above
het erocycl yl, phenyl, and al'kyl groups may be further optionally
substituted with fGOBMIENG 3 substituents i ndependent |y 25sel ect ed
fromthe group congistiaig of trifluoromethyl, nethey hal o, nitro,
cyano, hydroxy and Cy~3alkyl; provided t hat e 5- and 6-
p05|t|ons on the phenyl ring are unsubstituted (i.e.,|1the R2, R3 and
-(CH2),,-Q are bo 2he 2-, 3- and 4- position It he 30phenyl
ring); PROA tGHmm+ﬁQI wher—REs e theﬁCk%g}Ein-Q
is not piperidinls l; and wherein eadﬁ~ Be above
al kyl, al kyl ene, alkanyl heterocyclyl cycl oal kyl , rbocyclyl, and
aryl groups may e@ch be pﬂdependently and optlonafiy subégrluted wth
between 1 and 3 s group
consisting of tri ﬁ%ﬂ%drt@yré{%ﬁ]pbnﬁfgﬁggﬁ% K%fﬁ)%g%h%gﬁofrégﬁﬁd 5hydr oxy
and Cl1_3 al kycommgrq‘fgjrmgla({XUjMerem L is a Ieavnng group;

N"R1

|
/—(Ctaln O N _(CHa),
1 HN N—R' ;jz;
22 CHy, - §

5L/\) x1) 5/\/3( ok

3 Xl
10 R {(Xin

(0

reacting the compound of formula (X11) with a compound of formula (XI);
in the presence of a tertiary organic or inorganic base; in a solvent or mixture of

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

15

In an embodiment, the present invention is directed to processes for the

preparation of a compound of formula (la)



activating a conmpound of forrmula (X), to yield the correspondi ng
compound of formula (XI1), wherein Lisa |eaving group; R2 6 0 1 -L2

(CH26_0 HNwAY zufdlo7bds$ H2)n 51:40.) 3 7 4 R'(XI 1)  CN Rcrdufdorhsesss "N
RR5c,'(C71-126Q - /4

)
o
(la)

also known as (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-
phenyl}-methanone, or its pharmaceutically acceptable salt thereof, preferably
the corresponding di-hydrochloride salt.

5 In another embodiment, the present invention is directed to processes
for the preparation of a compound of formula (Ib)

(\J\

O

[
0\)
(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 (XI)



R3(1) reacting the conmpound of formula (XII) with a conpound
of formula (XlI); in the presence of a tertiary organic or inorganic

base; in aweuantss®r m xture of solvents; to yield thedGaidhaspees Ny

conmpound of forrmula (I). In an enbodi ment, the present
invention is directed to processes for the preparation of a conpound
of formula (la) (la) al so known as

(4-cycl opropyl - pi perazi n-1-y1) - (4-nor plgol i n-4-yl met hyl phenyl ) - met hano
ne, or its pharmaceutically acceptablejysalt thereof, preferably the

correspondi ng di - hydrochl oride salt. anot her enbodi nent, the
present invention is directed to prdcessés for the preparation of a
conpound of formula (Ib) (Ib) allso known as

(4-1isopropyl - pi perazi n-1-y1)-(4-norph n- 4-yl met hyl phenyl ) - net hanone
, or its pharmaceutically acceptable salt (khereof, preferably 10 the
correspondi ng nono-succinate s re_seg%ci nvention i

e salt. The pr. S
further directed t%’eée'ﬁr%é%%eqt‘?ﬁ fr?rﬂéhepQFQB%F’%(F iR §f Cr-nalk W dRsETRRIY - of
formula (XI) CRlaliy), ca-hlélxén?yl, (fa-scyddm@f A @ttdlﬂa @b!o?aﬁ:y?@-ﬁm&cagon} L he |
group consisting o .1 pal ky refera . <yl), -8 al kenyl
Croyel oalkyt . b eedkysspbindbny TGl honpeuelof
acycl oal kyk) C3. 8al dt@rwhereindadtCar. the abdue! atian, Rayienk Gilkérdd, Ingterocyclyl,

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 trifluoromethyl, methoxy, halo, amino, nitro,

hydroxy and C+.3 alkyl;

10 comprising
X R1
jf'v R y
. . (XX) N
(XX) o (XD

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 solvent; to yield the corresponding compound of formula

15 (XI).

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

Y
)

H  (Xla)



5and wherein each of the above al kyl, al kyl ene, al kenyl,
het er ocycl yl, cycl oal kyl, carbocyclyl, and aryl groups may each be

i ndependenfyboitdssgPt i onal |y substituted with between lpaAtkqi7/086936
substituents independently selected fromthe group consisting of

trifluoromethyl, nethoxy, halo, amino, nitro, hydroxy and 01.3 al kyl;
10conprising XRL 11 NR1-NH2 N X 1(x(,)(N) zZ H(Xl) reacting
a conpound of for f‘if‘ﬁ%) 1}/\@_ &F ' X ydr |

protecting group ﬁé s Y ' ayoﬁ)'rr]cg)%%lggrs?ﬁﬁ% ?ﬁggorggﬁglr}jr{té&r@%rla&ul a
(XXI'); in an wrusahi gs 8 diterarediate o thé syrndhasireofcompesprsmafifergiubsoiimngnd of
formul a 15(XI ; e L,RvenRtion is
further di rec%ngae ?%m%mérﬂ’é@ggg%ﬁéﬁgﬁtg? %@?%ﬁ??ﬁ%?hﬁﬁgﬁbomound of
formul a (Xl a) H( Xllapnothesemperimentathe presest iperdiey s fortherdirecied to Fhe
conpound of T proabledrof HedleraFatibheth h L agg) i n the

synt hesi s %f @c())rrpougds g}}eq‘ o? mul a (el@a{%a %fﬁg@%ﬁghl arly, in the
synt hesi s of the conpound of formul a\(]J/é). I n anot her enbodi nent, the
present invention is further directed|to a

)
N
H  (Xib)

also known as 1-isopropyl-piperazine. The compound of formula (XIb) is
useful as a intermediate in the synthesis of compounds of formula {l) 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 herein.

lNlustrative 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. lllustrating 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 Hs 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 Hj receptor mediated

9



5 process for the preparation of the conpound of formula (X b) H(X b)
al so known as 1-isopropyl-piperazine. The conpound of formula (X b)

i s useful @9 .8uslRfegs medi ate in the synthesis of corrpourﬂ:sm%fwjﬂgd;kg a
(1) and nore particularly, in the synthesis of the conpoun

formula (I b). 10The present invention is further directed to a
product prepared according to any of the processed described herein.
Il 1ustrative 8 ofcfdfs 4y %@Efrpp& diftuel gaﬂé‘@ J@g;%%%bcaas‘thrﬁé’%ﬁ%sg
conprising a p arnaceu ica accepta arri’er and a uct

pr epar ed accor:mgegmroarwwlecmc ditie Cpmontes@e@m@mﬂng ted ShlmB@nrm negkh
illustration e by
m Xi ng a prodg{:e{édfs‘raaefhg}r/azjgbg%&?@ﬁﬁvgtg @Bgﬁt%‘?%l r‘?@d%&g@%\égég&g@ g’ibed
herein and a phwaefithe ewcessssidgserbed eﬁm@r@alnarrr@ceutlcallmnoatttbmugﬂhe
invention ks @eé?;’hB&?éEo Jeor meking a pharmaceutical conposition
conprising mXxing a pr oguct prepared according to any of the
20processes descr ifg@ihanexanplehhednysmiipmisceeiuseeld proded pranice
carrier. KT dri i thd B1BoABUEBbIARe R Erolih BRAS @t N 2
di sorder nedi a(t: ed ﬁ@) h%n\sg argpj née} ¢ ?era Pe A g&éarﬁilﬁcf 61
receptor, ( seF@é'F@@eﬂfrf@Tﬁr@ﬁ@gg(ﬁbﬁp'eééﬂ@#%ﬁlsﬁ@ebf bh@u&’@u%ﬁy‘/@”@?@or ders
i ncl udi ng s| egiRbRKE (A TH oAU Rt YAJ) | )2MeRtH RREHRY A&V du!s&ﬁ@r%n' a

attention deficit hyperactivity disorders 25(ADHD),

d t
oo hing A0 (ALY (i o iied S1sorBE AT WemaDitisnioen (9 Cogibai ne,

neur ogeni ¢ i NEl<AMERbM, Qi}m@@!ﬁ%”@)r@urd’@eh@ u‘f'l’ﬁhﬂ'ﬂﬁétloﬁe (kh H@rﬁbﬁtf?ﬂ} mild
(pre-denentia), Al zheiner | Sease nar col eps eating

di sorders, obgegnitiye lrﬁ%fmﬁméwreﬂe&egﬁa)v&x&lawuhgmﬂﬁ%ﬁmr eailepsy. (©)
subst ance abuﬁﬁcolbpﬁot{ﬁ)ran@aﬁ@é digbler, '(@)rﬁb@s:@' Wﬁ'@%ﬁsu@%sgeﬁ)’%&”

as well as other histan ne r ecept or rre i'ated  disorders such a

upper airway 8 ?@F@P@eﬂ@s%ﬁg@ta‘%&et%‘a (v Ripplanfisosger oy geasiG @iﬁorgﬁd

al I ergi c f1Hi njxy Uﬁprewaﬁﬁ)r(y)&]pﬂlr éxdmyruuaigwe@poﬁs@ @) §$ihtln@0(faa) ifch) asg
t hereof, a thera eutical effggct vg anount ﬁ @ ﬁ(]i cts prepared
according to FR¢ Bqngﬁﬁté)rb&&@ QYICIRIONIE; IBAFURISE Pr‘i‘eﬁ reof.

pharmaceutical conposition as 5 described above. Another exanple of
the invention is the usg.gf,3 PHRAREIFABRPEE FEE NvENTION

The present invention is directed to processes for the preparation of

20 compounds of formula (1)

6
R T—(CHp)p—
SQ/\/ 3 2
4 4
R (1)

and pharmaceutically acceptable salts, esters, tautomers, solvates 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.
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according to any of the processes described herein in the preparation
of a nmedicanment for treating: (a) a sleep/wake disorder, (b) an

arousal / vi gp,8ia8edi sorders, (c) insomia, (d) jet |lag, on
deficit hy‘gke)rzac?)??/l ty di sorders 10(ADHD), (f) a learni rfcélﬁi)sszg(&{?%%d

(g) a nenory disorder, (h) cognitive dysfunction, (i) mgraine, (j)
neur ogeni c inflarrmation (k) derrentia (1) mld cognitive inpairnent

re-denentia [ ,
Elgrcol epsy, (2)) grrPaea | ng di sC(())r 89{"?0%%% b(%)ngeaﬁﬁ de?ﬂ@é for(tPe)atln 4 ckness
((]I s) vgrt i g? )pteyemmuwmmomeump)sy@uﬁsc dnspreiewbu@equ sl)aemprb@b and

i sorder, (W e rwa
allergic respgﬁggélﬁl ?ﬁ&rgﬁme%?ag)mg(ﬁﬁﬁlg%%%ﬂiaﬁ%g. H@én%eggéttl onyor
(cc) all er gi chygsragtivitsdisorders (40biPedearningraed anantsy disbrdeBETAGMIED

DESCRI PTI OB O, -F%tlbwgmﬁlneurogemc mﬂamm-gh?n,%ﬁ%ﬂpé hifd dp%awl\%] ormul a

directed to processes f aratron o conmpoun
(1) 0."Nv(CHmpeaireRnP{pre- Rememtl% M@elmers dingbsgheniiragie naicogpsywith or

accept abl e sa ol

wher o n R, - Rty SSidlated CAHNORP bstonBR), Wbl B ARRCHHBRacis,
formul a (I) old'@ﬁ@'%ﬁ@@@'ﬁncﬁrﬁ)@ﬁﬁ"&\d@ﬁ@emlﬂeS$ DI herqadieatrhdm of
25di sorders aa@,ofae&dybéafa%ga@é.s%@% Pa\{ugée Ry éﬁ@s@%s &‘r‘a%@d Qi slee

preferably the recepto ticularly, e conmpoun s may
be used im0 rre@lPﬂ%'sS’F‘%FP WW&’@PF@U%@ H?F'@\?éﬁ@ﬁ%@' mp@ﬁiéblﬁé rkinson’s-

neur opsychi at Félé%e@faﬁ@u&'ﬂérélél@b ?QPGQ o%lp?é%gfomglgte@'?é’t fq@:é%ﬁhftﬁ(ér&h}-ance

di sorders (e.g. insomia and @I , attention

hyperact i vi t yingdpasstfaigus. eaing Sorqj@&rqlﬁeﬁ@/ mﬂﬂoﬁﬁ'ﬁ’m%ﬁsd\f%ﬁﬂoder s,

cognitive schizophrenia, substance abuse, bipolar disorders, manic disorders and

depression, as well as other disorders in which the histamine Hj receptor is

15 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 memaory
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. Hs 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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5dysfunction, mgraine, neurogenic inflammuation, denmentia, mld
cognitive inpairnment (pre-denentia), Alzheiner's disease, epilepsy,
nar col epsywwi,ﬂmggﬁsgm t hout associ ated cat apl exy, cat aplﬁjﬁyuszgl,hﬁ,g@g@r S
of sl eep/wake honeostasis, idiopathic somol ence, excessive daytime
sl eepi ness (EDS), circadi an rhythm di sorders, sleep/fatigue

di sorders, fatigue, drowsiness associated with sleep 10 apnea, sleep
| mpai rment du J C | b 8- at ed
ot gue. NG T 2P ar BT Y Rl BBlaanil bfip i (hVRAR, S 468
chenot her apy- iMedfudétl. Eap. Gine Pharmacoly 199% 67 H8), $53A56 s and the madizlonaze

si ckness, veri)gn, (g%%ﬂ'i%‘?é’ Pﬁérﬁmc&.‘@ﬂ é‘(g@?gfﬂgﬁ%gs B 8p! ko, H Hgr ders,

mani c dlsorders an epressi on, as we Isorders”’in which
the hi stam nesp@iareoeply diyperiensSe nstodry eeimabmedel der thgjpaming impaiyments

allergic r gspﬂgaaf%nugﬁhgﬁpa dido dd“gh?] iy eo?zlgoﬁfgfégﬁirﬁ sﬂ?\nﬁ%g@%v@ﬁ% ory

rhinitis in a ect 1 n nee I nven

f eat ures met hfox. Gd$ ah ek Penayv. Fiain Reli 2102i hyil( i-l% 1|5f|d@ﬁb55| on of, or
treating upper airggy, &E&r@é%‘ﬁcl @’éﬁmplﬁsﬁwg&ﬁma'élﬁhqbeﬂ%

congestion and aller gl c rhinit cessive eepl ngss ( EDS)
may occur wi t RaigPleRpy (wathtor MB@@@@B%@@@F’ §¢t@@9xsamaé@|e>@hdlﬁwdmrqi

fibronyal gi a, sig@p/m%ﬂghbr‘ﬂgoétéég@ |d|opath|c sgﬁﬁoléﬁé@@m%@fﬂa}t% HEEFHFAS

i nvention my used I n net reatlng reventhg dlsease

st ates sell@ct &eP$k efgadiae VBWB'@&'W%? Jaigug @fha"%’@&EM behavigral gisgedes;,
sl eep di sor depgq jcPRYC 'F'aﬁéﬁé Endtr SRt SiBairAdH nRdy IR cals&PhIEY Sssociated

Cogni tive di sorders i ncl ude, for exanple, denéntia, Al zheiner's
di sease 25( PaMiih ¥ariqyis sgprcgs, SUC'S@% fU'I\Ié’@PH%QHS'eeR@gWa pedysnopaysal] 977) |

cogni tive dyshgdnaPshiftsTPhfkife8RididedSe InliHI¢ SB&bsit PNS), YepRISbA) »
attention defi CI t h%/fger actjvity disorders (ADHD), attentlon-deficit

di sorders, an@8h9Bp H’éoéﬁﬁ'ﬂr\”@%ﬁ}"eé"@%rders (Barnes, J.C. et al.
Soc. Neur @sci. Absﬂegychlaﬁiaasoﬂe&rs ih8ilide, fomwmgcmmbh@f@(schﬁhk%p@ers

ago 1 el at ed. cOURNETy b NEEVISEAmGTRbHER FHEETo% TSHP aonral eHave
?ﬁgnelsge\g?eé ObibBRf @:E@rd@istfﬁfahlcld’soaderﬁrdeﬁtéﬁsgﬁ (Lermﬁﬁyt Ty, Q. %ftéﬁgg L“"“i'ggg' ng
57023 ¢ 2197- Pamagor 3o4aBF 4PV RS Resesatia Shot dsk (@ set 11 - m
et ahénggha\é P@F@bphzﬁ?ﬂ&coio@ﬂme 1%225:5—225)— A&)me%ﬁﬁagp,%%tﬁ& Dr_u%s
Ao maner 20 S obut TBobo ot &L 687 38hs gy eBte, B prall Eo0 Tl Res 808 Aeenen
Z. Acta Phar m@olies Sidref@6fs c24d Hidjein.f@bs@klje-comlptitsivel disordee, and

spont aneously hypertensive r an ani mal nodel for the |earning
i npai rnment s Sp?%%%{"?ﬂ'%ﬁ??% S&jasfof%l‘t di sorders, H3 antagonists were

shown to i nprove r@herdisqrfars incEdd, foekxahple, Bebkion, sidBness) véttigo (:ﬁcﬁ)ﬁkﬂng

1.31( 1-2), 151vé]rﬁ&t} anosl!)&?& ;%s?ﬁ%l%%ﬁ?goﬁ Qﬂ,t&d%ptlepg{( \?8&%9&%5 "H. 'e@?ﬂpr@

di st ur bed sl eep,
25 J. Pharmacol. 1993, 234, 129-133), migraine, neurogenic inflammation, eating

disorders (Machidori, H. et al., Brain Res. 1992, 590, 180-188), obesity,

substance abuse disorders, movement disorders (e.g. restless leg syndrome),

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 formula (X1)
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narcol epsy (with or wi thout associ ated catapl exy), catapl exy,

di sorders of sleep/wake homeostasis, idiopathic somol ence, excessive
daytine sl 40(EDS), circadian rhythm disorders,

| et har gy, ﬁﬁﬁ*ﬁﬁﬁaV|oral di sorder, and jet |ag. Fatiguémgﬂ} QHE89g%p

i npai rment may be caused by or associated with various sources, such

as, for exanple, sleep apnea, perinenopausal hornonal shifts,

Par ki nson' s di sease, nultiple scler05|s1(NB) depr essi on,

chenot herapy, or shift work schedul es. 15Psych|atr|c di sorders

i ncl ude, for exanple, schizophrenia (§ghlicker, E. and Marr, 1.,

Naunyn- Schm edeberg's Arch. Pharnmacqt. 96, 353, 290- 294), bi pol ar
di sorders, manic disorders, depressijon (lanberti, C et al. Br. J.
Phar macol . 1998, 123(7), 1331-1336; z-CGarcia, C et al.

Psychophar macol ogy 1999, 142(2), 215-220) (kg\l so see: Stark, H et
al., Drugs 20 Future 1996, 21(5), 507-520; and Leurs, R et al.
Prog. Drug Res. 199®reigi} igavhergly dgfiped: eFher REOYNgs @félmﬂ%%}@fe)

obsessi ve- Comwf§|'aéqn@fns&ﬁé1@§ in tﬁé‘greﬂgl%thoﬁ BP{HE%BMEOFHJS%?%%U%QWH
O her disorders 1 nclude, for exanple, notion sickness, vertigo

(i ncluding vertigo and beni gn postural vertigo), tinitus, epilepsy

(Yokoyama, 5H. et alg use@qferelr?'jéa b"?ﬂﬁér@%d b &r%%’teg@r%)‘lrefég% é-?e%)oel

m grai ne, neuroglenlc i nfl anmat i on, eating . disordérs (Machidori, H et
al ., Brain Re§ontaigigg frogogto Q%b%@t))msd'ﬁfé%ﬁ“@ Fog graelfcles 3&9@@@53

di sorders, ”Dioé%lil‘,%ﬂéorﬁélﬁﬁédeﬂérfe@argen BRPid. ess | eg syndrone), and
eye-rel at ed di sorders degeneration and retinitis

pi gment osi s). The A4 éﬁ?'gel%\/@rlﬁ |0(%|r"hq{%9q"hﬁb?{'eme'i’ﬂ ’F‘@'&‘i"éﬁmtr@d'ﬁ"f”%%sses

for the prepagRbdirenNbdthi neprpenddainef formula (XI) RL H(XlI) wherein
Rl is as Egrel n define

internedi ates in tﬁ?e“sﬁgé‘ﬁg’]'gttﬁ%ﬁ Qg}sﬁgo\@%%@@a%pe Pb%rrgﬁrggfg ;Jl gi\s
used herein, s@tifen{ybes,shal iadidddsdightisntiegaichsd sathiefted dtbeh ¢hagtiscal
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 (-CHy-),
ethylene (-CHx-CHz-) or propylene (-CH2CH2CHz-), 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,
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containing froma to b carbon atons inclusive. For exanple, Cl1.3

denotes a radical containi ng 1, 2 or 3 carbon atons. As used
herein, " h@b%os%ﬁﬁshal ogen” shall nean nonoval ent radi Ghsys9fo7/086936
chlorine, brom ne | uorine and iodine. 10As used herein, the term
"al kyl ", whether used alone or as part of a substituent group, shall

include straight and branched saturated carbon chains. For exanple,
al kyl radical I rﬁﬁ%rl

i sobut yl secalt!)(ut y{)'ugﬁyr%ﬁ Tmf\é dwagetHF Ve{dicapé forﬂﬁ?@éwlg%ngqﬂﬁé Sl\r}\?le
not ed, "I ower atowhemthegest Qf\ﬁhﬂfﬂ@!em Tyrigad aliylisiene oadicatsinelude hpbatet | on
of 1-4 carbon " e j ent; I
group, such aggttl dﬁ%f}éﬂﬂﬁ@@@ probﬂ?gfésnée&éj %ﬁéy%]quglldgﬁg’ﬁ g@%ne
(- CH2CH2CH2- )yh@na, aygloprepan- 1-ylldem% butyedeniee sethas bifanledidensabuipnéne”

refers to

Sui tabl e edan e LBl Bbidhn. 1 JiacHARARIIAR b cd (e fle

et hyl ene, n- propyl@i@ed@ﬁwlm keless qtberwisgmstags @dkaxyr ghal demtegg@xygen

ot herwi se not ggle, r'éaaicgl%tm é)%@ﬁ%scﬁﬁ@d‘st?aﬁbh%*ﬁfé%%dQﬁé?lé'glrkw&&pgt Fheast

two hydrogen atons repl ace bond to forma on- car bon
doubl e bond, §¥ﬂf\wl%§nqihweﬁp¢xys fﬂ;ﬁf@ﬁw segbipwhibutosh 8-hesyl@n.andifed e
the al kenyl gpup is R8 or R9, the open radical (point of attachment
to the rest of the nolecule) is on sp3 carbon, as illustrated by

allyl, and0the 25dWiHsEe NBEHY UBPSHIIRRYISEHoteercyFlgnikyhshlipsptes tbf?& (if

not bet a, gan@PeigHthfemberdd, %ﬁ@ra‘iﬁlﬁﬁoﬁo@%h@%larboé&%hé’ﬁr%tﬁ@fu@é MSuitable
“al kylidene” refers to a saturated or unsaturated, branched

strai ght - chai #asPiesiaslude GrelpRIOBN: C!MPBPBh8¥%“Whﬂ¥%%exﬂef%y?'\9b‘%9tﬂ@”d
removal of tweychysdiyogen atons fromthe same carbon atom of a parent
al kane, al kene or_ al kﬁ{qsrﬁl The dival ent radical c rms a double

bond with a singl €6 Ny HRlessdberyse Qe Gy 8'86| F’I'?"ﬁﬂ?(géf‘o"e a

al kyl i dengsr amlreséakéagrﬁt&hetﬁl@aredqtpbruan@risamrdtednnmdcm cafbayit hikene;
Gyl opr opan: 155 Rt e Sl re sonBas Shesh ot cofThBing: Sedls- -
5yl i dene, 2- ne,tatmdleauﬁ@mﬁby&royéxedﬂn@clopmbm wiyalohdptanyl, deteictempid t he
ke, 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 {-CsHj-) 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, unless 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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As used herein, unless otherwi se noted, "al koxy" shall denote an
oxygen et her radical of the above-described straight or branched

chai n al kyyyq % gﬁsq For exanpl e, nethoxy, ethoxy, n'prngzdszuomswsﬁ
sec- but oxy, ut oxy, n- hexyl oxy and the |ike. 10As use erein,

unl ess othermnse noted, "cycloal kyl" shall denote a three- to
ei ght - mrenber ed, saturated nonocyclic carbocyclic ring structure.

suitable exapl es ELde Y LA ARl YR B Mne FYRIARRRLY

cycl ohexyl, cyclo cyc erern
ot herwi se not éltbtemcydybamd(dnydrbcmmahaﬂjémmeeara/ thiseh fae- fives, six-, seven-

ei ght - menber ed, reqi}{t%e%de}‘ed%ﬂﬁﬁé YR - o?%%é’rﬁbér@d Pf&gtfht?o&mhééfou%ﬂ ng

structure, whér Str ctUre contal ns at
bond. Suit abl ’é)uetsz@rnfmleer@eie:ddmwd@ ringstratteneeantainingyat lagplesnedgyaroatom

cycl ohept egyl , m r?rééF e?&?%]oef% thngY&Jtch&ﬂéﬁﬁtﬂ'lP%T ﬂlHeQV FPagéF E(BE%)L aKEs, A%

used herein, erw se "no
car bocyclic 20reéﬂrathHcOg®ro$|p@ti@w&hcca‘éalrmh@ﬁm to ferzrpddiignal hetapatoms in

l'ike. Dival enEacfh"’\'mg ﬁsifrhé‘%rlrﬁ&ﬁm&tﬁ?rl% R @ro(:yr}é@@%tén%ét@?eﬁ ?and 3or

preferably phen-1 al so
herein, unl esbetwmmn@@aﬁ@tl@wl hetarpatomﬂ ‘Un &ptheﬁféwls%%ﬁe@lﬁ(yl group

subst i t ut ed hé BBt ity bR BHPat & Ay Lnﬁsmvdte%%%hﬁtwp ad)f) the

like. 25Exa es o0 Kyl's 1nc ude enz;s/t ,
phenyl pr oﬂ)QI aromatic. Jie helergcyedt ¢oHP MaK lbe amqqieat@ng@el}emaéqn or carbon

‘carbocycl y1" @hathht r@?@!& iRTHe G¥&lonGr 8lRIb: SRR|ISLT Ng of 3-12 carbon
atons, and preferably 6-9 carbon atons, in the skeleton rin

rings, if the car tfd‘@?‘t?ﬁaéy P@”QCWU%@%FQWFV@BiQFQS’pﬁlcé’ﬂlﬂclL@e@Wf"Kﬂb’bcI ic
group. A car bpghm Sndey, Qﬁaﬁ@tﬂxéfa‘ﬁﬁh pwaﬁcﬂ;ﬁw ﬁl@&olw%bb%linyl

unsat ur at ed, or Oar.omati c | eS 1 nclude cycl oal k
cycl oal kenyl IMigRA0AdINKy POyl fidigy! dgu3pe! @gi i'sr%??f% tB'ﬁé‘?’ﬁY' benzyl ,
i ndanyl, asd thid@ﬁlﬁebyl thlézcﬂzaahtaorsmlaeolwmothee\tencﬁmwsrw @fﬁl‘?dﬂoh@il are

RPN e YL A T T e SO
noted, the t ezmopmn@npcgcek&epmylhgzwmmkm@drmdpunhewrp@ﬂmﬁylo
shal | denote an ree t - menber ed
ooy o bt B Syt ovaRR e Gy Sdirany!
f our t een- menbetrebydrathidpglang, letrailgydsbthiopiranyg sakiorieamprpigliaf, | east one
het er oat O% thiomorpholinyl, thiomorpholinyl sulfoxide, thiomorpholinyl sulfone, 1,3-dixolane
and tetrahydro-1,1-dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl, thiiranyl,
triazinyl, triazolyl, tetrazolyl, azetidiny! 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 Qs 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, isoquinolinyl, 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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5 noiety selected fromthe group consisting of NH, 0, SO 502, (C=0),
and S, and preferably NH, O, or S, optionally containing one to four
addi ti onal yReh&lPakens in each ring. In some enbodi mentgypd
heterocycl\gylB co'rlltiﬁ:hhs between 1 and 3 or between 1 and 2Tad§glﬁbt7{0%6r%
het er oat ons. Unl ess ot herw se specified, a heterocyclyl may be
saturated, partially unsaturated, aromatic or partially 10 aromatic.
The heterocyclyl . S . ed. \ t el car

atom that r estivSn e P2 S BLIAGA UndlroBPal, EhpRbAThLoIRR (SR
Exenpl ary nones $didikydiedexoayiazelingh) defashydeoguinothyd (richpsridd, 3.4+ nyl |

pyrrolyl, ind r. I ; | 4 i_m dazol yl,

i m dazol i nyl, E%t%qh&dé%f“?‘ﬁﬁkwt?”%ﬁ’gpz%ﬁ’omg‘éﬁ%i écﬁnyﬁ%/’ﬁ‘l i soxazol i nyl
i soxazol yi, t hirabpdbigbquidrgdiny!a deaziedtyinzolylhbenzisbkatioh)lbentatinzmyhzol yl |
i sot hi azol kdi I 1 hi jazol yl,

pi peri di nyf’, Q%ZSF‘L{%%M b E%%@%?%ﬁjrgf?‘%\cﬁ'é%y&%th?ygéé%ﬂﬂh nyl ,

2- oxopyr r ol i ddihydirobenzoiuyeginydrobenaeibisingly Hihydrekenspthieryranyl. ny| |

4- pi peridi nyl ' : o VAR i b 1y d

w1 ooy AR By LIy A iy

t et r ahydr ot hi tsyphydigindearolybisech as A SifoT teiiphydrondazdvih IseRliomanyl,

t hi onor phol i nyl;; L ar I @dane and
t et rahydro- 1, ilébglﬁgli(ﬁgfﬁ?@ﬁwﬁdﬂiﬁ(r)ﬁgg'%ﬁHyrél&emﬁgF;gPr:‘i’ﬂgllrj?vyﬁddﬁtyﬁlﬂ’%t anyl ,

t hi i ranyl 10t r ReipgaRjinyl. teirakydeapinolind: thigneupl, thigpepyridylnipienatignyine | i ke.
For exanple, where Qis a sayurated 3-12 menbered N-1inked

het erocycl yl , & megtssa iINfc aiMs at | east one nitrogen, and the
carbon 25 at ofs e sp3 hylwi ¢h zed. \Where Qis a fused bicyclic
het erocycl yl , she-sarbon atons\of the ring linked to L is sp3

hybri di zed, provi dedSThe ,adjace i ngnd thadike.he comon car bon at ons)

may be sp2, such i r f . - s been
repl aced with ni t?E%Sgwﬁlanf‘ﬂ@%bﬁ%g%%focﬁg)%ﬁ%@g@ﬂ&e%@ﬁﬁﬂ Hi‘tgﬁ‘é?"éc?'u yls
i ncl ude benzt pleaeihyl] phedotheainglx carbdaply), peeminidiogiz pmsrianthibeing otandadingl] |,
qui nucl i di nyl ' ' - | ' oxi de,

t et rahydr;i soa?ﬁq‘wggﬁdw;i?@@%ﬁod iqﬁ%/pl%igenzi nr;l Faﬁ%yl ,m;)elnzlopyranyl ,
i ndol i zi ny$, benzdirefeyed hethrooyatyd groups akrde Mmespholingl, iiempmpelinyl,
e e
furo{2, 3-b} Bgomplm isivxazaiyhyqictmb@zeﬁwlmexafﬁdm’,aaemiwh agtidimyil.iydol.s uch
as 3, 4-di hydr Q4 i i : ; - } tpyl (such as
120500 e r PR PERHoRU L quA Fh SRS  cleh as

1,2, 3, 4- tetrahydroquinolinyl, 1,3,4-trihydroisoquinclinyl, 4,5,6,7-tetrahydroindadolyl,

20 benzoxazinyl, benzoaxzolyl, benzthiazolyl, benzimidazolyl, tetrazolyl, oxadiazolyl,

N N
SOR S
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-alky! 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 piperidinylmethyl, pyrrolidinylmethyl,
piperidinylethyl, piperazinylmethyl, pyrrolylbutyl, piperidinylisobutyl, pyridylmethyl,
pyrimidylethyl, and the like.
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t et r ahydr oi soqui unol i nyl ), benzi sot hi azolyl, benzi soxazolyl,
benzodi azi nyl, 5benzofurazanyl, benzothiopyranyl, benzotriazolyl,
benzpyraz robenzofuryl di hydr obenzot hi enyl ,
di hydrobeﬁ{zvgﬁqlﬂdggérégnyl di hydrobenzot hi opyranyl sul f one o |/ US2007/086936
di hydr obenzopyr anyl , |ndoI|nyI i soi ndol yl tetrahydr0|ndoazolyl
(such as 4,5,6,7-tetrahydroindazolyl), isochronanyl, i soi ndol i nyl,
napht hyri di nyl, phthal azi nyl, piperonyl, purinyl, pyridopyridyl,
10qui nazol i nyl, tetrahydroquinolinyl, thienofuryl, thienopyridyl,
t hi enot hi enyl, , N Whanmd peHeular group is "substiuterii(@gy athyi ekglene, cycloalkyl,
het erocyl clic &ﬁ%; ’
phenot hi azi nylagrI Care@oé}&%‘ﬁg%rer qﬁég?ého%p%%ﬂlgér%ﬁnﬁ rnd?é]?%ﬂu@x S
car bol i nyl, napdierably icengre, totfime anbsituenis, mosnprefenably frim. oantreéeer red
het er ocycl ¥l i
piperidiny#, %P%%?%?kﬂﬁkgﬂﬁﬁﬁg%ﬁ$@éﬁ3%%10 rl%ﬂ%ﬁﬂ&ﬁ%lﬂ%%mad?mw
pyrrolyl, inld@zdﬁ?mvﬂdhaﬁﬁKVBubﬁﬁmmEzolyI acridinyl, azepinyl,
hexahydroazeplnyl, » flaS Ol I Lyl ,
thi adi azol vl qu It E%ﬁ[&?éﬂ(ﬂé%ﬂﬂ{e ﬁgﬁlt}’dn of ai?égﬁl%fﬂg{%htort.\ghﬁﬁlg a¥h |
t et rahydr oqui natticugt Iocq_t[og mamqlwﬂa(l@ﬁ |gd@pﬁnﬁgmtiq=ﬁy$ definitions elsewhere in
4,5, 6, 7-t et r ahyfrRtddRIN i¥ Linder ABEA 72X 8isAMlents HARZDBXAR N
benzthlazolylnﬁgenfgn? afoP ? tetrazgﬁkﬁ Bfadlaz%%lﬁ Jméemson
used her eilf, UMWOQB%@W\@@WQBH@UC&WD%SGJ@% bmtee?f@é@@aryﬁklﬁifk"?ﬁ or
"het er ocycl y| Fﬁh&woefa@ e ] ks‘t’éble?ﬁr%ﬂa?é%é dlid with

a heterocyclyl group, wherein the heterocy gr ou
t hrough the aP mesl@SChYttP@Tﬁ"CtUGSM@N%@ﬁW aft 39&49“ aéﬁhqufén ascagt forth

Sui t abl e exanpk@f. of heterocyclyl al kyl groups include, but are not
limted to piperidinylnethyl, rrolldln%lrrethl peri di nyl et hyl
pi per azi nyl net hy| Ur@/af F‘@F%%UE’WP“C’@P'}?&SP fhrQHanR gtk QHSCIOM%%%/TGHEPH&I

pyrimdyl g hyboméwélf thd Eeé?rlé%d S|de chain |¥\B@§bn§ed3ﬁ§tt foﬂw.r@:f by3the Yfiaksnt
"substi t ut ed"

a ene, cloalk het er ocycl yl ,
het eroaryl), f‘ﬁﬁtﬂonﬁ t&ﬂ?"%?ew&&omcw FB“%%E?E“?’P Brft s,

“phenyl(alkylyamido{alkyl)” substituent refers to a group of the formula

(alkyl
—(alkyu)L - y@

Unless otherwise noted, the position on the core phenyl ring of the
20  compounds of formula (I) to which the R?, R® and «(CH.)m-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)-Q may be bound at the 2-, 3- and / or 4- positions only. Further, the 5-
17



preferably fromone to five substituents, nore preferably fromone to
three 5Ssubstituents, nost preferably fromone to two substituents,
independenﬁ. @,ﬁhgﬁg ted fromthe |ist of substituents PCTU52M7/0!‘;6§36

i ntended that the definition of any substituent or varlab(e at a
particular location in a nolecule be independent of its definitions
el sewhere in that nolecule. It is understood that substituents and

Sol etk b by o8 PRI B AP L cd i S ENBHMARE TR, 0

sel ected by one o rovide co
that are chenpesiidng tswhioh B aR?canuhé@Hﬁaﬁz aseboemawbegmhmm by

t echni ques known in t'h'EWWIII ild Se m—;tu %% rth
herei n. Under standand nonencl at ure use% hr gugho :? hIS d| scl osure,
the termnal 15porti on of Rhe desi gnat%d SI de¢ cha!th'lz)nstescri bed
first, followed by the—=atdigeent—iunctignatty tov e—pgi nt of
attachnment. Thus, fof exan%Te, a "phenp\{ﬂ (al kY I)aer&}’rhdfjkvl )"
substituent refers t¢ a ger’up of the(CH@}mFmI a (aI RY I (aI kyl Unl ess
ot herwi se not ed, theposttipn—onrth phetiy He 20
conpounds of formula|(l) t'o which ﬁg%'b R3|and - %Iéflz -,,-Q
substituent groups arne HGHB)@. (Sha | be RFefl ned as mﬁ"bered iln a
cl ockwi se direction "u(a Hhe—phenryt—td-ng,—begi-nni-pg—w-t-h-|t he carbon
atomto which the - BIF i $ bound, as drawn below 283In the
conpounds of fornul a (I) of the present inventi on, R2, R3 and -
(CH2)rn-Q may be b asi,tions anl
Further, the 5- 1 rRunthe hdmas add

5 Examples, are as follows:

l[!Jreweﬁ"ons used in the speca’rn catlon partlcula

BOC = t-Butoxycarbonyl

Chz = Benzyloxycarbonyl

CDI = 1,1-carbonyldiimidazole

DCC = N,N’-Dicyclohexyl-carbodiimide

DIPEA = Diisopropy! ethyl amine

DMF = Dimethylformamide

ECF = Ethylchloroformate

EDAC = 1-(3-Dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride

HATU = O-(7-Azabenzotriazol-1-yl)}-N,N,N",N"-
Tetramethyluronium Hexafluorophosphate

HBTU = O-(1H-Benzotriazol-1-y}-NN, N’ N'-
tetramethyluronium hexafluorophosphate

HOBt = 1-Hydroxybenzotriazole

HPLC = High Performance Liquid Chromatography

IBCF = Isobutylchloroformate

IPA = Isopropy! Alcohol

NaBH(OAc); = Sodium triacetoxyborohydride

NMR = Nuclear Magnetic Resonance

OBt = -O-(1-benzotriazolyl)

18



and 6-positions are unsubstituted. Thus, in the conpounds of formula
(1), the positions to which R2, IR3 and -(CH2),-Q are bound may be as
listed bel @y dpggition 3-position 4-position R2 R3 - (Jeid)BnRobdz6 R2
R -(CH)mQR3 -(CH2),-Q -(CH2)mQ R2

OMs = -O-mesyl (-O-SO»-CH3)

OTi = -O-triflyl (-O-S0,-CF3)

OTs = -O-tosyl (O-SO,-(4-methylphenyl})

TBTU = O-(1H-Benzotriazol-1-yl)-N,N,N’,N'-

tetramethyluronium tertafluoroborate
TEA or EfsN = Triethylamine
THF = Tetrahydrofuran

The term "subject” as used herein, refers to an animal, preferably a
mammali, most preferably a human, who has been the object of treatment,
observation or experiment.

5 The term "therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
prevention, inhibition of onset, or alleviation of the symptoms of the disease or

10 disorder being treated.

As used herein, the term “composition” is intended to 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”. ltis
understood that whether the term “about” is used explicitly or not, every
guantity 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 andfor measurement conditions for such given value.

As used herein, unless 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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R3 -(CH2)mQR3 R2 Abbrevi ations used in the
specification, particularly in the Schenmes and 5Exanpl es, are as

fol | ows: B&@'Z_B-S Qxycarbonyl Cbz=Benzyl oxycar bonyl PCT/US2007/086936
CD! =1, 1-car onli/ﬁ'ﬁ I ' m dazol e DCC=N, N - Di cycl ohexyl - car bodi {mzu e 3

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 opyO- 3-

FITUS0. (7 Arabens b 0L e oleRyire RepAne 9T ‘itioqen protecting

Hexaf | uor ophogphgt’ eh&ll iB&ar-9-golipvBesizroay baatdched yd 3 nikbolgehatdm to
protect said nitrogen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable nitrogen protecting groups

5 include, but are not limited to carbamates — groups of the formula -C{O)0-R

wherein R is for example methyl, ethyl, t-butyl, benzyl, phenylethyl, CH=CH-
CHa-, and the like; amides — groups of the formula —C(O)-R’ wherein R’ is for
example methyl, phenyl, triflucromethyl, and the like; N-sulfonyl derivatives -
groups of the formula —SO»-R” wherein R” is for example tolyl, phenyl,

10 ftrifluoromethyl, 2,2,5,7,8-pentamethylchroman-6-yl-, 2,3,6-trimethyl-4-
methoxybenzense, and the like. Other suitable nitrogen protecting groups may
be found in texts such as T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991.

One skilled in the art will recognize that wherein a reaction step of the

15  present invention may be carried out in a variety of solvents or solvent systems,
said reaction step may also 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 resclved 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-toluoyl-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



t et ramet hyl ur oni um hexaf | uor ophosphat e HOBt =1- Hydr oxybenzotri azol e
HPLC=Hi gh Performance Liquid Chronmat ography

| BCF=| sobu%blzglwloqg@{ ormat e | PA=sopropyl Al cohol NaBH( OAQram=one)okkdss
y

tri acet oxyborohydri de NVR=Nucl ear Magnetic Resonance
OBt =- 0- (1- benzotriazolyl) Ows=-0-nesyl (-0-S02-CH3)
Orf =-0-triflyl(-0-S02-CF3) Ols=-0-tosyl (0-S02-(4-nethylphenyl))

TBTU=0- ( 1H Bepz, tg
tertafl uorobor a%')i hé @%MBA@%@%%%?% @%ﬁhﬁ{é’égﬁ% P Protective
The term " subBeoips imOraaniniChrmisinn edréFéNdVI@@mumumd?resqm@T@mbl y a
manmal , nost pref :
treat rrent obzgr@ V%{e?ﬂ%&OP;‘GgG;p'W s wtbm—%w RAER i1 & rr%@euﬂ-éﬁhegs J?qn
ef f ecti ve anoWiley &8ongs &P Thdmei moteﬁtmrwounsemay be removed at a convement

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 to
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
preferabiy, at an diastereomeric excess of greater than or equal to about 29%.

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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anount of active conpound or pharmaceutical agent that elicits the
bi ol ogi cal or nedicinal response in a tissue system ani mal or human

that is bej by a researcher, veterinarian, @% or
ot her cli W@%g%%%%ch i ncl udes prevention, inhibiti on onseﬁj%&étsr

all eviation of the synptons of the disease or 10di sorder being
treat ed. As used herein, the term"conposition” is intended to

enconpass a produ t conprisi n he specifie n ents i

Speci T od amodRrEtveRouiRY pmsleks SrBTE ol LATPEElA Lol 8|y or
indirectly, fraqmremnﬂnhpalddoﬁ31uef:ntﬁmsuheds bf teshtrherg o thiegmmesent n t he
speci fied amounts. ci,se, de %&L t| on,

e ot ot ha otk e e st Re A SGp Ot be sy RRURB SR I | P 1'e
with the t er nwéraims@éorddrs described eitls theombnipoand spexiflvally dibaodedramwithlaout ™

refer to the sepedreihmodrie daMhoiatioeed EMALE iR g 1 o
the appr oxi naspmfetjmommohn@lmm afelr aeminisiratiovotol the patéenbn@ohvenbenal
inferr _ed basegroggdeﬁrpgfo? rll'?g Q8 Xion léh&k) %pggﬁg(f of”‘éuﬁtablb %?&d%ﬁl%pgréng\ées are

appr oxi mati on he” eéxperi nmen nmeasur ene t10ns
for such gi v edescaibed. for exampleAm iﬁ@e@nWéPejdmgs(J.erelslsBomdmam E&semiot,ed,
the term’ Iea\{g group” shall nmean a charged or uncharged atom or
group whi ch departs during a 25substitution or displacenent reaction.
Sui t abl e é&Ranpl es Fanek&denediane dhe saltst of thendarenpunds oBhis iGiention refer o

i m dazol yI apghIHk ¢ Ph%ﬁnacéﬁﬁcb’ﬁf&&%ﬁ%{ffalwl %’\tﬁer%taﬁg %%v&ggregebe

the term"nitrogen protecting group nmean group
attached to ausgilintierrrepasatianoof sempeendssgcerdingtte ﬁ'ngmt@morr poleir

participati ngpﬁé}w%célﬁﬁﬁﬁ)’ %e Fjle"g%lt§ RsuiBle Eﬁarrn%%ght]@éllgv S&E&E%@Ie salts

foll ow ng the reaction. e nitrogen ctin

i ncl ude, but @ftae ﬁ@mpwnﬁsvr&udecﬁqmds&m@&s Whlghmﬁ)!s?%ﬁxt’?"h@eﬂéﬁ mul a
-(0)0-R ;‘?er%'nﬂe@{ {K/%n?u‘?g"a%lﬂfﬁﬂ &‘tﬁ@&é’l‘%ﬂ)oun@t\fﬂ%'a sdiatRriorh, benzyl,

phenyl et h e; amdes - groups of the forrrula
-C(0)-R wher @hamﬁcetr@al?yoaccewahlmaéld@&h@ﬁ hy¢rRefonc aaiq.ispifurisrasifet hyl

and the |ike; fuhlfe?.ulaﬁfanmble%dld/%hbmé amd%&H@%l@fbén%icfa@ﬁnbﬂr% 02- R
wherein R' is for exanple tolyl, phenyl, 10trifl uoronethy

2,2, 5, 7, 8- penteaAde AYH. A RmGAW Vlnhosah%w@qdr |Frv§thﬁma%where the
met hoxybenzen@m@mdé Bethkikk@ntick &E?fy Mdicﬂ@hﬁlew %ﬂl%%"plﬂrﬂb@&ltlbﬂ@

gr oups maéo be found in texts such eene

Prot ect i v&0 G 3th§BIEPIS sats ket "@dﬂ%‘iﬁ @ka'uaﬂﬁ' wﬁ@g &S%'HB or 1991 One

skilled in th@ot%éium\fsblis éﬁémﬂiﬁaﬂh rhétal sabes. gl &I@uﬁ&ﬁ%dg@@s@h%ﬁlt@f t he
15pr esent mvg{p{ rran% be carried out jn a variety of solvents or
S télf?f g

sol vent syste AUt ffakle opanin)ioands, eie QUARSTIAY aBTROYN 4
m xture of thglguiThadlrepresdnigtiviepharmasbiieny asoeptabissalts 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),

palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
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Where the processes for the preparation of the conmpounds according to
the invention give rise to mxture of stereoisoners, these isoners
may be 20 ‘%ﬁ%ﬁ# s by conventional techniques such as ﬁiﬁ%ﬁﬁhkéﬁ?ﬁ
chr omat ogr aphy. e conpounds nay be prepared in racemc rm or

i ndi vi dual enantioners may be prepared either by enantiospecific
synthesis or by resolution. The conpounds may, for exanple,

be
| ved i nt t ' :
(oS0l ved, |t O ShABIE SERIBOARIEROALONE B APAE ol BB BAES,
with an opti caleltryomd&ancévaiemtia such as (-)-di-p-toluoyl-D-tartaric
d and/ +) - di ' ' | L I
crystal | 2at on arndreguiide i Bhd Bhock iliEmpobe B Mo pEBEREANT
al so be resol vEghanypateutingityi aoneptbldisals iscladatbeifaliopstger s or ani des,

o1 pred by e omelsy gl SRR 23 AMSTRLEh, BbutdE et dl,

auxiliary. "Alterna & CoITpoun. usi ng
chiral HPLC coetlipigiacid, algmuc@ui |angorhlnwcmif Liehparpic a@é,sk@@semasulfw@@qﬁ atl on

of the conpoupds f ,did'Q. ﬂe%ﬁ@ébdn?&@%&:ﬁoe%cé%gﬁ‘aﬂé&ﬁi esﬁsﬁ?ﬁeu%nﬁnd/w

desirable to protect sensitive or rea on an
mol ecul es cone@d et (1Sheamphery %@Ji@chuwﬂedamyz aci QIC@pldc@aﬂrﬁmacashal

prot ect 119 or giRSmicSRaf:, dROBGIARR SEDEdcD suFiﬁmE%ew YFafd.gups i N

Organic Chenistry e enum Press,
G eene & MG Wrsulmgamd?rema@@wlwélcac&Béﬂyﬁwcraeg@ﬁe@!fsylﬁtaﬁ@sfosmswrd

Wley & Sons, fu%ga?%ac-ﬁhﬁalgétgﬁ@éﬁlé ’b%n%@ﬂﬂéodm%hgﬁoh ’59\565 g?ﬁcoﬁlc acid,

convenient 5 su sequen st age usin nown romt
Wier e t he conpalivrpsorieeacid.di-glgtamic @wﬂ g-Pxfrglitario ACH aalecoke aplédypurmwe

O o<1 sl FRImRSER, ARG (A1 BRI BT escy L he

conmpounds possSess "t wo or nore cent tlonally
exi st as 10di stobiopisrasids maleic aed.t{o-Lhealineds, sealertc amt(*r)apl- rRangiglic

i soners angl ”béﬁ&%é’tﬁar‘i&%ﬁ@rﬁ%aé}El%a%ﬂﬁ%f@ﬂ@%ﬁﬂo%%@b“nédﬁ%%pﬁsm the

present invention. Preferab wherein ompound 1's present as an
enant i omer, tﬁléu@'i'e?rﬂqffbﬁé?ydf@wp"rfé%?@ﬁto‘ca@c'fhrﬁ“?@?h%@qi%rf’éf‘@ @C@)&H@%C'@f

greater t han Soti€ 988! oxafic %@%]rﬁ@%ad@bﬁm@fc@cﬁr ﬁll%s\bho
enantioneri c excess of greater than or equal bout 90(;@i 15m)re

preferably stPYpglulgmiaacidsaneyieae; %a@(@ewcs@fs a@'fie%ﬁb@rc 3%t §tegF'C equal

to about 95% aél@r@c@ﬁ@fa@ﬁamlwnébblmtanﬁ&aé‘iﬂ N5 AFRICIE tHRX GRS a8id,
greater than or equal to about 98 nost preferably, at an

enant i omef? ¢ BiQlernesyfonjs acid and ‘t"HjéﬁV'SF'Cé‘&'lqa?”dc o about 99% Similarly,
wherein the conpouaded mclRBiag@himaita,a- é}glambebmmﬁrmmé b n£ithifié SRR
|'s present at hydrox%ea%}t'lgllrngogga{rfo? d%’&?ano?amme diethylamine, 2-(diethylamino}-
ethanol, ethanolamine, 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 embediment, 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 C1salkyl (preferably isopropyl) and Ca.scycloalkyl (preferably
cyclopropyl or cyclobutyl); n is 1; R? and R® are each hydrogen; R* is —(CH2)-Q;
and Q is a 5- to 8- membered N-linked heterocyclyl, wherein in addition to N-
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20 greater than or equal to about 80% nore preferably, at an
di astereoneri c excess of greater than or equal to about 90% nore

pref er abl yygbhdslozesdd an di astereoneric excess of great §crifidf 7856936
equal to a‘ﬁout 9%% nore preferably still, at an diastereoneric

excess of greater than or equal to about 98% nost preferably, at an
di astereoneri c excess of greater than or equal to about 99%

25':“”herm”e ok WiteOden, oL g h%'ié’ré%f%M HA? &f?&ﬁ%ﬁ%&?{tauﬁﬁscﬁfe&%ﬁﬂ%’a"f of the

present |nven ISt as as such are 1ntended to
be incl uded |addlmaph@smntommv@enendmtlylaele&tadlfonnoﬁ,S@ochNH)f t he
conpounds of the present invention may form solvates with water
(i.e., hydrates) or conmon organic solvents, and such sol vates are

al so intended to Ueaseobegiawntdhaorseninventien iscopeedio prhcesseatinetie on.

The presenj i p%ﬁgﬁakuﬁﬁoftgb%ddﬁﬂﬁﬁs B4 b il}\ﬁhér%ﬁpe prodrugs of the

conpounds of general’] such prodrugs will be
functional derivdalwvisst;of the corrpounds which are readily

convertible in vi \49) Rﬂlgq;1 hﬁky‘lﬁﬂgfe?&ﬂly B@Eﬁ%ﬂ?d Thus, in the methods

of treatnment of t nti1on erm "adni ni st eri ng"
shal | enconpass tHe r@@f&ﬂ@h@d ©fs 8lkg; vari ous disorders described with

the compound specif @?ééfwdk%dqsewrpr@fe%hao& SOTRANRE iwB) ch may

not be speC|f|caIIy cl osed, but which converts to the specified
conmpound 1% vivo éﬁl%r'seﬁlm nistration to the patient. Conventional

procedures for thepses @ﬁﬁrhﬁ’éhe@%%)epa&r?éréuﬁ% efanwb@@f%en P4 ug
derivatives are described, for exanple, in "Design 0 Prodrugs", ed.

H Bundgaard, Elsé9)lel-Cllggs. 10For use in nedicine, the salts of the

conpounds of this hmm EQ0rateRf Rinke rﬂ@csgetn%ht?am.@@étmewn cal l'y
acceptable salts.” Qther salts % er, .he useful 1n the

preparation of coﬁﬁ@iﬁégbﬁ'@ﬁ?ﬁ e ”P%i'“ﬂtﬁ?j gireridiavit figzerapyl AzepRayly
phar maceuys c aidcahpdreph @MIR-BSa| piseraziby |t@b+dﬂnpgwmwtth@a1&monny:
e

acceptable salts OE t he conpounds inc acid addition salts which
may, for exanPiBOPBYIWE formed by mixing a solution of the compound
with a sol ution ofj)aiplhasmeeetdd Gaddp¥npcaepbabeorphslidylsuch as

e o O oS nbedie 2 e T o ey et 2l suceinic
acid or phosphorl c(k)&@bdxtutEUlCI hrersaced fWﬂENQCE pakwmmmm N}bhédw
o 2 B A BL hebre SO, PP SRS oo
sodi um or pot assi t@ll)rmabtrsonoahlbaﬂ radiealed st minet wlecsed fram agirigine, ‘anTei um
or mmanes! um g8l Tnatht ARlRe e BELIBL S APl sagan ¢ |1 gands
phar maceut i casgip{4atidepdradbee, piddridinerictarbexytitecidl disthylamide, 1,2,3,4,5,6-
hexahydro-{2,3"bipyridinyl, 4-(3-trifluoromethyl-phenyl)-piperazine, 2-piperazin-

25 1-yl-pyrimidine, piperidine-4-carboxylic acid amide, methyl-(2-pyridin-2-yl-
ethyl)-amine, {2-(3,4-dimethoxy-phenyl}-ethyl}-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, morpholinyl, piperidinyl,
and pyrrolidinyl, optionally substituted with between 1 and 3 substituents
independently selected from hydroxy, halo, carboxamide, C1.6 alkyl, 5-9
membered or 6-9 membered heterocyclyl, -N(C1.s alkyl}(5-9 membered or 6-9
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25acet at e, benzenesul fonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, brom de, calciumedetate, cansylate, carbonate,
chl ori de, @b@}‘wﬁ&g#e, citrate, dihydrochloride, edet atf%,m_%?&ﬁ%g@%e,
estol ate, esy a{e, umarate, gluceptate, gluconate, glutamate,

gl ycol l yl arsani | ate, hexyl resorcinate, hydrabam ne, hydrobrom de,
hydrochl ori de, hydroxynapht hoate, iodide, 30isothionate, |actate,

| act obi onat e, | aurat I . t I
ot hol broni demengieRi e PaR RSPt EnpaRASF pH GenBERY rBldacyan
nitrate, N nmet®EFYdE:a memebesrhingieronychd), {5-9 olepaiceed preivd ateenbeesrbonat e) ,

| mtate, , hat iph t
ol oyt ate, - BeSPEORIC, PO C.CuRbR R LBafIROY R A, (HhHALS,
tartrate, teosekgees, anddptheatybC-1 alkyderie-Qd iwihereagathvadlaboet leeterocyclyl,

Repr esent 2 | v6naf) A g HBRRS-AE DolTRNPE BRI Ay RigBAT 20 on

of pharmaceutical’l'y acc s 1 nc e follow ng: “5acids
i ncl udi ng acesilstituents, indep2ndintijiselectad fiom tituaomaliyl, metwxptialm nie ds,

adi pic acid, alginj j SC jc acid, L-aspartic acid,
benzenesul fon?}é&lgt%gj,r&g)é%g%?&'g %(rg d, 4-acetanm dobenzoic acid,

(+) - canphori ¢ aci dn) @asmptbstivitadiviii asehstiwent comprising a 5-8 membered or 6-2
(+)-(1S)-canmp - J L I | capL.ol [ ¢hi
e e
dodecy! sull® ur inddagsiv, (inddarehdCie alkylenriicsaradrhiezelyl 4.3-dhvdemegalyk oni ¢

acid, 2-hydrogy;£t g oY ¢ TJagi=ToX 1 i I} y d,

gal actaric ac?%ﬂﬁlgﬁftﬁg%B%egflﬁﬁqa%gg{ﬁgg?%%l@@égiag{?’é%?' t?tﬁ%zg I'c acid,
D- gl ucor oni ¢ 6@&2@,3!!)94@&&&1'9%@@@%& ,(D)ﬁmdj&)&lgﬁlﬁV'&F‘ﬁ%dJya’@|lqgﬂyl,g=1W(WFFPW'2
acid, hipuric acidg)Qygdsigbidgp.c acid, hydrochloric acid, (+)-L-lactic
acid, ()-DL-lactic acjd, |actobionic acid, maleic acid, (-)-L-malic
acid, malonic acidp) %%'Slbbfdrﬁﬂ%el i ¢ 15acid, nethanesul fonic acid,
napht hal eng- 2- sul fignrTisas i, dikypapht hal ene- 1, 5- di sul foni ¢ acid,

1- hydr oxy- 2- napht hai ¢ aci d pnicotinc acid, nitric acid, oleic acid,
orotic acid, oxal (B Rad§ Bnsubgiituied of subsdiuied phamyk ¢ aci d, phosphori ¢
acid, Lpyrogl utamns) Rfcard RSipdépenbibmyaee d, ¢ 4tk@m no-sal i cylic acid,
sebai c acid, stear] (haaci k succi nLc acid, sulfuric acid, tannic acid,
(+)-L-tartaric acildR @APSCPERMENYEi d, 20p-t ol uenesul foni ¢ acid and
undecyl eni ¢ aci d; (@y®P and R® arbag®g i ncl udi ng anmoni a, L-ar gi ni ne,

benet ham pe, benzathine, cal ¢cium hydroxi.de, choline, deanol,

T ot ool B oo S st H ARl s b RS od LR heterboyoly.
et hanoljam' Pe, wigdral sanishenp dreyorhbtiteichytbeyghlisptioeally Byisktiahedwite 1-3
1H-i m dazol e,

(2 hydr oxy TSRS BRER BT S BEraBoRG 5o piles PERPHy MossTLY!
1- (2- hydr oxyeadiyC).s gyl ol i di ne, secondary am ne, sodi um hydroxi de,
triethanol am ne, t(\FV?IQEIIS%%[gCE!% fr%%dsu isﬁt%tergiyoqru%)s(&bds%tuted phenyl, pyridyl,
25  pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C4.s alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)C s alkylene, tetrazolyl, (iriazolyl)C1.5 alkylene, triazolyl, (pyrrolyl)Cq.¢
alkylene, 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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In an enbodi ment, the present invention is directed to processes for
t he preparation of conpounds of forrmula (1) wherein RL is selected
fromthe gQpsi sting of Cl.6alkyl (preferably i

C3. 8cycl og‘wéyp (pre?erabl y cycl opropyl or cyclobutyl); Wl%%:{oﬁ?@&gnd
R3 are each hydrogen; R4 is -(CH2)-Q and Qis a 5- to 6- nenbered
N-1i nked heterocycl yI wherein in addition to N | i nki ng nitrogen,
t he heterocyclyl i 1 al
het er oat ons |ndepen t?\%i/@rﬁ% ﬂ%ﬁ)rr eg? \gg%%a :?@rré%te% tg%gdctegge%
enbodi nent , tfwtfmwsmratlmmwfmmpoundsofcﬂormda Esedantaurfore $eagodor the
5pr epar ation 85nsf§ﬂ§§*mds of formula (1) wherein: (a) n
iIs 1; (b)) RL TS al kyl (preferably branched); (c) Rl is branched
C3_5 al kyI (4-{[Ethyl- (2—metbcl>9y ~gthg)- &lﬁlnRBmeml}-@hdn)FB4(4rlsouB;>Dw-plpefaemabl y
one of gndR4 |%( GethiSe:- R4 i1s G (f) L is unbranched
-(CH2) m, wherein r)ns an |hteger fromlto 4; (g) Lis -CH2-; (h) Q

i s a sat ur at eti-Aedpankiedmathy m@emm%manopvlﬂgperezieﬂa(t)ymeliniamone

(i) Qis substitutgd .npgeostituted piperidinyl, diazepanyl,
azepanyl, 15decahydrol soqui nolin-2-yl, piperazinyl, pyrrolinyl,
pyrrolidinyl, (4t-h¢amn14pﬁmﬁtm51mhenak) (4reepbaylrnigarazin-1-yl-methgpgneq i s

e AR ERBE CRADIRA M arrs
(k) subst 1@ ut @dBl@/Iamreergénécstl d‘rm@ﬂwlﬁpir@me@w&pk@mdpn aRONERY | |
N-phenyl - 20pj4o84 tgllzf;%’ngbfgzm Jicfr?)k —rﬁ&rbﬁglﬁ\-ﬁplh{eﬂ'{yflphr’e}r@ﬂw&harﬂﬂg

an

1, 4-di oxa- 8-aza-s
(4-Butyl-piperazin- 1-y|) 4 (3-tr|ﬂu0romethyl -piperidin-1-ylmethyl)-phenyl}-

methanone;
(4-Butyl-piperazin-1-yi)-{4-{{4-trifluoromethyl-phenylamino)-methyl}-phenyl}-
15 methanone; |
(4-Cyclohexyl-piperazin-1-y)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Diethylaminomethy!-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
20 dihydrochloride;
(4-Dimethylamincmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone
dihydrochleride;
(4-1sopropyl-piperazin-1-yl)-(3-morphclin-4-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(3-piperidin-1-yimethyl-phenyl)}-methanone;
25  (4-Isopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino]-methyl}-
phenyl}-methanone;
(4-1sopropyl-piperazin-1-yi)-(4-maorpholin-4-yimethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyh-methanone
dihydrochloride;
30  (4-lsopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl}-methanone;
{4-Isopropyl-piperazin-1-yl)}-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone
dihydrochleride;
(4-Isopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone;
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(1) Qis a nonoval ent radical of an am ne selected from aziridine,
1,4,7- trioxa-10-aza-cycl ododecane, thiazolidine,

1-phenyl- zaspi ro{ 4. 5} decan- 4-one, pi peridine
acid di et hglvl%azﬁ%}%ﬁk&% 2,3,4,5,6- hexahydro-{2, 31} bi pyri d";t ﬁs{zl?(ﬂ}&)fégb&

4-(3-trifluoronethyl - phenyl ) pi per azine, 2-piperazin-
251-yl - pyri m di ne, piperidine-4-carboxylic acid am de,
nmet hyl - ( 2- pyr|

(o (3, 2 i et Koo E ﬁ‘%?‘?“flwaonf?%v' PR gins UmSIYpeny-
al Iyl -cycl opentyl raerhaeone{cﬂh;(dtdr@hlandei 3-yl)-et hyI } - met hyl - am ne,
1- pi peridin-4.y | he Al -
2- (pi peridin- IS?)BI%D?I éérjr?%{‘a%@z (pl p fﬁ% I ﬁp%@%n (s %methal)r?hgngg/]‘» am ne,
phenyl am ne, and pyethdnene2- yl ani ne; 30(nm) Qs sel ected from
di azepanyl ¢ nyl ,
optional ly suﬁfﬁgp%bgﬁ F%R Mé@g"{'g ;é’pétﬂzlgg'sr?)?& r?n]ﬁeh%
i ndependent | y sel goetbandneom hydroxy hal o, carboxam de, G . 6 al kyl ,
menber od or 605 CheRPEragoAt aRIRBRA XV erybieind Ml tiehaong
menber ed het ef%bynwvl)plper@:@rs-1afl)c{ﬂ @—rgetﬂ?enbbfr@ﬁl%@tWWWWPw} (5-9
nmenbered or 6-9 maﬂﬁg e}fl‘i%{n cyclyl)Cl 3 al kyl ene, C. 5 al koxy,
(C3.6 cycl oala‘/ll) 0-, {’gﬁ‘ eny Sjphen I)Ql 3 al kyl ene, and (phenyl )G .3
al kyl ene- @ Isprrogydtipesezia o4 tefesgpipyl- Df@ﬁlﬂ'@ﬁ\jﬂo) mgdayllal kyl
groups may be optigpald heidrshé;t ut ed W|th fromlto 3 substituents
i ndependent |y sel ected fromtrifluorone met hog Iphal o, nitro,

Y

cyano, hydr ox{f-lsaprardpirragingtyl-{4-{(4- tnﬂuqrwpe@ylrpyng@ minokeiih a

substi t uent COITpI‘Ip‘HeHQ ﬁ]eﬁTa%oH@gh?@rggﬂ&{deG 9 rrerrber ed het erocycl yl
group sel ected from g{rlm fury!, thiofury
¥

10i m dazol yI (%'ﬁﬁpreaﬂmlrgﬁ@m1 41i{oyir omstba'zwnghn 2-y!ﬁma@érmﬂfhvl}-

2, 3-di hydsg-i ndol )Hhen?}aﬁémgqgﬁggihydjrocraorméobenz| m dazol yI
(tetrazolyl)O 6 al kyl ene tetrazo azolyl)Cl 6 aI yl ene,

triazolyl, ( pgﬂﬁﬁemryay'mp%azan el & tﬁW@fnﬁfav'rﬁwdma?nﬁawm Bl

(o) Qis piperidi Qﬂ‘lbn%}-methanélﬁﬁ diFfdrbéhiénaér ogen; 15(q) RO is G .6

alkyl; (r) R9 4-Met|]!|9!5pl)4spgrga|2|% lJIt)‘i:i\)d 49#101% g[lsntA—gfl%e?rgyl-gﬂem)()-methanone
dihydrochloride;

20  {4-Methyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone

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

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

methanone dihydrochloride;

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

dihydrochloride;
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(s) R8 and R9 independently are Cl1_5 alkyl; (t) R8 and RO are nethyl;
(u) R8 and RO are ethyl; 20(v) R9 is selected from phenyl or 5-9

nmenber ed ayQRbdf7eds terocycl yl', wherein said phenyl or @008 fsevss
het erocycl yl Is optlgonally substituted with 1-3 substituents selecte

from nmet hoxy, hydroxy, halo, nitro, cyano, trifluoronethyl, and G..3
al kyl; (w) RO is selected fromsubstituted or unsubstitut ed phenyl ,

R i A 1 S e U

2- oxobenzi ni dazol ydifydfeaslaridepl y1) C1. 6 al kyl ene, tetrazolyl,
(111 azol 1) CLB A RYLEAG bEbRZALY ALY R Rl FBFenones
pyridyl ; 1 30( yj4-Kirsthgl-prepd)- IQIEf}raCIOﬁbylh@fﬂwwhle “Wragthylpheoglirmet)anabeive .
I t : t
o e SRR 6"yl DA QR R il e

for the prepa ecte rom-
group consi Stl ng dthenyll-methanone dihydrochioride;

(4-{[Ethyl - ;gp g[ymsmyé-béraﬁmeg|;{1%anhspaﬂaaeaéaﬁoﬁ-é:zi.ng{hs?@.v' - pi per

azin-1- 5y|)
(4- Azepan- 1-yl net tﬁ?ﬁnﬂhwﬁﬂo(‘% i sopropyl - pi per azi n-1-y1) - net hanone
di hydrochl ori ?@(1 Eth?/l-prﬂpyl plsJer?zm 1-y|} {SLU{t fnﬂuoromethyl phenylamxno)— ?_;chyl

(4- Azepan 1 y pl perazi n-1-y1l) - et hanone;
(4- Azepanl€-yl net ¥J Dl{‘@fd'bldréﬁmwdepr opy1l) - pi per a2| n-1-yl}-meth
anone, {4-(1-Methyl-heptyl)-piperazin-1-y}-(4-morpholin-4-yimethyl-phenyl)-

methanone;

{4-(1-Methyl-heptyl}-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl}methanone;
{4-(Benzylamino-methyl)-phenyl}-(4-isopropyl-piperazin-1-yl)-methanone

15 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)-

methanone dihydrochloride;

(4-Cyclopropyl-piperazin-1-yl}-(4-morpholin-4-yImethyl-phenyl)-methanone;

20  (4-Cyclopropyl-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone.

Preferably, the processes of the present invention are directed to making

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

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

30  (4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)}-methanone;
(4-Azepan-1-yimethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone;
(4-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;

28



10( 4- Butyl - pi perazi n-1-y1) - (4-di et hyl am nonet hyl - pheny1) - met hanone;
(4-Butyl - pi perazin-1-y1)-(4-norphol i n-4-yl met hyl - pheny1) - net hanone;
(4-Butyl - %8%6%‘7&84 y1)-{4-(3-trifluoronethyl -piperi digeplodshdTRbkd¥d ) -

phenyl) - nmet hanone;
(4-Butyl - pi perazin-1-y1)-{4-{(4-trifluoronethyl - phenyl am no) - net hy1} -
phenyl) - 15net hanone;

Eléel? Cycl ohexyl  phper AgLAzi-¥h-ral AR REShS&h-pheHaet I¥suR g ML A et hano

(41 Di et hyl am nonetrhgthapdrenyl ) - (4-i sopropyl - pi per azi n- 1-y1) - met hanone
di hydr ochl ori i f Ay _ e:

(4- D et hyl am ncﬂé?*hey"?'-%%%rﬁ%}i‘ %) (4 plperldm b P(Imeth henyr? rﬂethar)m met hanone
20di hydr ochl of4-gethylaminomethyl- phenyl) (4 Isopropyl piperazin-1-yl}-methanone

(4-Di met hykam nom%t"% dﬂib?ﬂé/') {4-(1-ethyl-propyl)-piperazin-1-yl}-ne
t hanone di hydr ochl ori-de
(4 | sopr opyl - pt Bm@tlzylmmmowwyt Rhemyb-{hisopiopy-pivgrazimyty)phethgnonenet hanon

d I
(4 | sopropyl - Ber azy rocP 0”?? |per| di n-1-yl net hyl - pheny1) - met hanon
e P4 imethylamlnome hyl- pheny -{4-(1-ethyl-propyl)-piperazin-1- yl} -methanone

25(4-1sopropyl - ﬁ!chﬂro%dé(l) (4-{[ (2- et hoxy-et hyl)-propyl -am nol -
et hyl }- phenyl anone;

(4-1soprop9l - |ﬁ@FPFQEY'TPIDPI§ZH) 1 yi-(BepinsRen; nyleeihyhighenyl)-mieanpn®: met hanon

& (4-lsopropyl- plperazm -1- 2 (4- {[(2-methoxy ethyl)-propyl- amlno -methyl}-
(4-1 sopropyl - pi perazin- (y phenyl am honmet' hyl -'ph eny ) - rret hanone

di hydrochl ori de; Phenyl) me%ano
30( 4- | SOPT 0Py la- BbRBpAMHifbrdzt- Dy AP DL fimbryh SR kreR#Na) - et han

one; _ _ .
(4- 1 sopr opy! - {5 'ﬁ%‘?"QEY'Tﬁ"pPr A1 yh=(frppewiiaranamethy-pRonMYMSNRERDE ) - met hano
ne di hydreghl ori deﬁhydrochlonde

gﬁolnzopropyl 8‘ 'gglgrgéslﬂ Ii)lr)erg/zlf2 1 %(3 g%p%n laphﬁmethyl p%n%t he){han%genyl )-meth

(4-sopropyl-piperazin-1-yl)-(4-pyrrolidin-1-yimethyl-phenyt)-methanone
dihydrochloride;
(4-Isopropyl-piperazin-1-yl)}-(4-thiomorpholin-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-ylmethyl)-phenyl}-
methanone;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-

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

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

30 phenyi}-methanone dihydrochloride;
(4-Isopropyl-piperazin-1-yl}-{4-{(6-triftuoromethyl-pyridin-3-ylamino)-methyl}-

phenyl}methanone dihydrochloride;
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(4-1sopropyl - pi perazin-111)-{4-(3-trifluoronethyl -piperidin-1-yl nmethy
| yphenyl } - et hanone di hydrochl ori de;

(4- 1 sopropyh-pisReéazi n-1-y1) - {4- (4-isopropyl - pi perazi nplepylREi¥dode PO

enyl }- et hanone;
5(4-1sopropyl - pi perazi n-1-y1)-{4-[(2- met hoxy- et hyl am no) - met hyl ] - phen
yl}- met hanone;

(4- i sopr opy! - pf PefiEhiRerkzk Ly hBghbiH-A RiotyRhagEhaKLAGRNeny! pret h

anone;
(4- 1 sopr opyl - pi perdinidnechloyid®;- { 4- [ ( 2- met hoxy- 1- et hyl - et hyl ami no) - net h

[1- ph I .
Tota- P sopt opy - @?@2’"&9”82'& AR Y PERRTPZANR | 4 o) - e
thyl }- pherdjitydrashiesidene;

ey BB e e Sl PR BB s Y1 2 1O

(4- 1 sopr opyl - ff- w%&tvlrmaergar) A{y)- (ﬁ(@fplmlm’r‘hﬁﬁ‘i@m hlyanybwatmwng yl am no
)-met hyl} - 15phenyfid i ﬂ? ne di hydrochl ori de;

(4-1sopropyl - Fl perazy é -trifluoronethyl-pyridin-3-ylamnmno
) - et hy1} - -Secpﬁtéﬂyﬂ'laﬂm'mréﬂﬁr{ -PhERyariBemesy|-phenyl)-methanone;

(4-Methyl - pi p@!s?e%' BUtyi-pidoraidt1 PR EBRYiBindr-HhEehNherh 1 Riddrore! hanone
dlhydrochlorld

20( 4- Met hy? - p(4p’@0a&qtvi -Pipefazin-1 )dtmerpliding -yinethdrhenybrensnneiet hanone
di hydrochl ori gegec-Butyl- plperazm 1(32 {4-( —tnfluoromethyl plpendln -1~ ﬁmethi)) phenyl}-

(4-sec- But yl - pi perazi n-1- di.met hyl am rnionet hyl - pheny nmet hanone
methanone dlhydroc:hlonde

(4- Sﬁc BUtK: m@qmﬂldmyn WolderAn-ABIRAGhdPhdtm¥d-TRietyl-p g dtharhBanon
e dihydrochlorid dnhydrochlorude

15 {4—(1-Ethyl-propyl)-plperazin-1-yl}—(4—piperidin—1-ylmethyl—phenyl)-fnethanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl})-piperazin-1-yl}-{4-(3-trifiucromethyl-piperidin-1-yimethyl)-

phenyl}-methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-ylmethyl}-

20 phenyl}methanone;

{4-(Benzylamino-methyl)-phenyl}-(4-isopropyl-piperazin-1-yl}-methanone
dihydrochloride;

{4-(Benzylamino-methyl}-phenyl}-{4-(1-ethyl-propyi)-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-yimethyl-phenyl}-methanone;
(4-Cyclopropyl-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl}-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-{4-morpholin-4-ylmethyl-phenyl)-methancne.

30

Preferably, the present invention is directed to processes for the
preparation of a compound of formula (1) selected from the group consisting of:
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25
(4-sec-Butyl - pi perazin-1-yl)-(4-phenyl am nomet hyl - pheny1) - met hanone;

(4 sec- B“t\)(szf?dsﬂ)%e@?' n-1-y1)-(4-piperidin-1-ylnethyl- p%‘fﬁs&oﬁﬁ&@?&non

(4 sec- Butyl - pi perazin-1-yl1)-(4-pyrrolidin-1-yl met hyl - phenyl) - met hano
ne;

§,|4; ?Sﬁéﬁ;%’l ﬁE{fﬁ{halz(gem%h%yd?tﬁﬁ% mlno hyﬁ»— eny[f](% IS(PpF 5- pl%lerazm yl meth
30{ 3- (4- Benzyl - pi pérmethandney| net hyI ) phenyl }-(4-net hyl - pi perazin-1-yl
) - met hanone;

[4- (1-Et hyl - pt GRS pr PPy ey Y3 IpRroRY iR PRI 2N MRIBERSA®. pheny 1) - m
et hanone di hydrockdllmﬁdrcw@lorlde

(4 (1 By PLORM L B ichs 540 RIENA AT AERBhghaeny ) - et

anone och

{4;] (1- Et hyl - pf%ﬁ;epﬁnﬂryimeﬁwi-mheny&iﬁ}-(‘(-aihpl'rmemyl)ewiperaziyﬂmé}t-mgx‘dhamy 1)-m
et hanone;

{4- (1- Et hyl - ptopsiyyriperazin-1oxi)-(morpholinzd-vimety- prenymeiianangl | - phenyl ) -

met hanone; 5{ eﬂn@ﬁclohexyl-plperazm 1-y)-{4-piperidin-1-yImethyl- phenyl) -methanone;

Lyl )= Phopyl |- e IR dtndnyt bhotr(sbibi PRG-Iyl o Rohe! 1 V1 e

- Et hy: }pr é%ﬁl ypi p&'fa/ﬂrwh@f“ﬂ} { 4- (decahydr o-i soqui nol i n-2-yl net hyl ) -
en met ha

(4- (L Ethyl - pt opy 1) 5 Do B e o B R T T TR PRyt am

o)-methyl }- 10ph {aeBloRggione di hydrochl oride;

{4- (1- Met hyl - bemitastytathiRShaRYIDshEnYI4- (12t ARRERA L o ctaih- W}W&tﬁ@ﬁtﬁf&vl)

met hanone;
{ 4- (1- Met hyl - hept WWYIRICBIORgE:i n- 1- y1} - (4- pi peri di n- 1- yl net hyl - phenyl ) -

met hanonejs  (4- Isopropyl plperaznn 1-y)-(4-{[(2-methoxy-ethyl)- propyl-amlno] methyl}-
{4- (Benzyl am no- et h f’ (4-1sopropyl - pi perazi n-1-y1) - mret hanone

15di hydr ochl ori de; phenyl methanone.
{4- (Benzyl ani @assmbpyplperemy 1yh{4rickotliinlylRe@pyhenil)-ARkRALRe; 1- y 1} - me

t hanone;

{4 {(5 Chl or o“g§PRTaPH-PIREAZH Ho4-REEHST Y- YRe YNSRI - pi per az

1-y1) - net @adseprepyiplpeeizre Ty d-g@riolidin-1-yimethyl-phenyl}-methanone

20 dihydrochloride;
(4-lsopropyl-piperazin-1-yl}-(4-thicmorpholin-4-ylmethyl-phenyl)}-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin- 1-ylmethyl}-phenyl}-

methanone dihydrochleride;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-

25 methanone;
(4-1sopropyl-piperazin-1-yl}-[4-(pyridin-2-ylaminomethyl)-phenyl]-methanone;
(4-Isopropyl-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-ylmethyl-phenyl)}-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-yImethyl-phenyl)-methanone;
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(4- Cycl opropyl - pi perazi n-1-y1)-(4-norphol i n-4-yl net hyl - pheny1l) - met han
one;

20( 4- Cycl et { mberazin-1-y1) - (4-nor phol i n-4-yl met hyﬂmﬂ%&%ﬂﬂw%th

anone di hydrochl oride; and
(4- Cycl obutyl - pi perazi n-1-y1) - (4-nor phol i n-4-yl met hyl - pheny1l) - met hano
ne. Preferably, the processes of the present invention are directed

Ki d d he
R R e e L T T
razin-1- yl) met hadiloydegchloride;

oA, 1 Y F Ml RO herk A 1 SAPORY - PSR oterdh SRR e

30( 4- Azepan- 1 {4/ 1rEhiydropteripdrazit4-die@-dyobldin-piyeetayliphehyl-pthaabimgnone
(4 Azepan- Ty ROV RRRNARerE RO PR IRSEPES MBI v 1
anone; phenyl}-methanone dihydrochlonde

(4-Butyl - pi pe [ | & none;
(4-Butyl - pi pe Iﬁh\}f M%ﬂ)(ép&bgﬁhgf{}fﬁqhgéﬁﬁﬁe l.‘ch%ﬁﬂ'b{%)SS]IIrT&\ﬁ'{}\ﬂanone;
(4- Butyl - pi per azi rphﬁn)ﬂ}i:yne{han()l&'t ri fluoromnethyl - pi peridin-1-yl nethyl) -
phenyl}- net h i -Di in-1-vl}-

(4-Oyol onexyl ot ber A2 RSBy P E RV TR BRERTR et nano
ne; dlhydrochlonde

(& hDyﬁﬁ ggLﬁgnr PR AmRBE Ry -5y B LY LBRYF RORRY A Bzih- ik mBTRERERL N
(4- Di et hyl aM%@?@QWWW@W@@W1-&&(4-5‘@@@&@*&%@53"6&1’%3"I'cﬂl@b@nﬁm‘hanone

di hydrochl ori clopropyl- |erazm1 N-(4-morpholin-4- Imeth henyl)-methanone
(4-Di et hyl a o¥retp Ify pp M( -e%hy B(opy > {))erazm 1-y1}-nme

t hanone di hydﬁlbtﬂp@ﬂ@”&@ and
éﬂ(e 4- | SOPHHPY |4y dYBHplbeiaant-yi-Fa-RioRsHoliAlalrhathlIBHehYh-ndleRY¥de.- Tet han
More preferably, the present invention is directed to processes for the
preparation of a compound of formula (1) selected from the group consisting of:
{4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methancne
20 dihydrochloride;
(4-Azepan-1-yImethyl-phenyl)-(4-sec-butyl-piperazin-1-yl}-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-yImethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-lsopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl}-methanone;
25  (4-lsopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl}-methanone;

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

dihydrochloride;
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(4-1sopropyl - pi perazin-1-y1)-(4-{[(2-nmet hoxy-ethyl)-propyl -am no] - net
hyl } - phenyl ymet hanone;

(4-1 sopropyly-RédeE@Zi n- 1-y1) - (4- nor phol i n- 4-yl met hyl - pheayddadRkdagon
€,

(4-1sopropyl - pi perazi n-1-y1)-(4-phenyl am nonet hyl - pheny1l) - net hanone
15di hydrochl ori de;

(4 I sopropyl - @i Pleéf%ll ;ﬂo&yly&gerg%n-q' ﬁ}g(4 ﬁbé}dgn yb%WlthMn%g%a%ehanon
(4 | sopr opyl - fA- bieEm!Irmellyl)yllper@ﬂnﬂyylk(él-pymohdul—dyulmeﬁhlyﬂhep}ﬂén}elf)anm hano

ne di hy -

(4-1sopropyl - egr azi ?ﬂ‘%ﬁpﬂaz %Fr”@rr%*i?"? 4nylmethylnper}etwll) eE'H)C/)P? nmet ha
none;: (4~Cyclopropyl piperazin- 1-yl) {(4-morpholin-4-ylmethyl-phenyl)- methanone

20( 4- 1 sopr gpy ay1)-{4-(3-trifluoromethyl-piperidin-1-ylne
thyl) - phengl }hhﬁergﬁﬁ'ﬁ@dnéga | hydr ochl ori de:

(4- 1 sopropyl - pt ledmtyimpey@)n-wl)( g Oﬁwlmpihphwfwzw@rm'}ﬂn@ee-hyl ) - ph
enyl }- met hanone;

(4-1sopropyl - pi perazin-1-y 1? g (2- met hoxy- et hyl am no) - met hyl ] - pheny
1} - 25met hanone; More preferably still, t e present invention is directed to processes for

gﬁ;)'nz opr opy! - pelré Shtitnlor b lobrpbuAPYf bhulla d) ¥R RERLRY floup RERMEtRgET h
(4- 1 sopr op9! - B per azi n-1-y1)-{4-[ (2- met hoxy- 1- met hyl - et hyl ani no) - met h

yl']- phenxtapas Fﬁ@[h?i—pheny 4- sec-but?/l piperazin- 1-y|) -methanone;
(4-1sopropyl - geram n- g uor onet hyl - pyri di n- 2-yl am no
) -met hy1} - &1 ﬁVPPyITI%QG}ﬁ%ﬁ%ﬂé/')d WRgFigieh-dretyi-phenyl)-methanone;

(4-1sopr opyl - BS?@éylfm&eﬂﬂad%ﬁ-(ﬁ-ﬁﬁyﬁyﬁdl|El4Uﬂﬁ1@ﬂﬁLMny9—¥ﬁétﬁHdan3’ yl am no

)-methyl}- phengeC_Bur{atpl&r}ggs 1—yll) -(4- prlpoecndm 1-y|meihy| -phenyl}-methanone;

15 {4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-yimethyl-phenyl)-methanone; h
{4-(1-Ethyl-propyl}-piperazin-1-y[}(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yi)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
{4-(1-Ethyl-propyl}-piperazin-1-yl}-{(4-morpholin-4-yimethyl-phenyl}-methanone

20  dihydrochloride;
(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone;
(4-Cyclopropyi-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone.

25

In an embodiment, the present invention is directed fo processes for the
preparation of compounds of formula (1) 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 o processes for the preparation of a compound selected from the
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(4- Met hyl - pi perazi n-1-y1) - (4-norphol i n-4-yl et hyl - phenyl ) - net hanone
di hydr ochl ori de;

(4- Met hyl - RbREIsAZéRs 1- Y1) - (4- pi peri di n-1-yl met hyl - phenyphrn B RARISE
di hydr ochl ori de;

5(4-sec-Butyl - pi perazi n-1-yl) - (4-di nmet hyl am nonet hyl - phenyl ) - net hanon

e;
(4-sec-Buly! - HORBLBALLR of e dohigBRhaBPlotd 4], W EothodthE By hmliB' g "o"
(4-sec- Butyl pn@emazwnemm@m»mﬁﬂpphbmyﬂaﬁmnmﬁemhybﬂphem@bwnmmtthone

(4 sec- Butyl - piRgtadidiids Khiebda Rl Pobidleltotuyd SEhtlioPBRAY Ldmpaildaanon

10(4 sec- But ybelpitpeframithe gropp cogsistingrof tiei apimpolng bifetrhyié {iphdre/di) - net ha
none:

(4- sec- But yI p)I/drochlonde STIt 01_‘LShe cgm(:;gu dr?fffP'iJr%url%gm)f hhe compound ffo[rT:ilril/l et h
yl ) - pheny1} - (ib) and thergronarsopeinaie lsgld oidbé cempelnd of formula (fb)

{4-(1-Ethyl - propyl) - pi perazi n-1-y1) - (4- nor phol i n- 4-yl met hyl - phenyl )-m
et hanone di hydrochl ori de; 15

(4-(1-Ethyl -pr opyﬂﬁemr@f@nhmwwt@nyaylre(caeqotp@a?fp@ﬁsrsiqr-tw rEPRkAtiopAENy 1) - m
et hanone;

(4-(1-Ethyl- p?%”B@ u)nd%PE(el)rsgsz?ur’%l[nfdgri)Sclg:m%}rt;e(l)ci I'di n-1-yl net hyl - phenyl ) -
met hanone;
{4-(1-Ethyl - propyl) - pi perazin-1-yl {4 (3-trifluoromethyl-piperidin-1
-yl met hyl) - phenyl } - met hanone dig) oghl oride; {4-0

- Et hyl - propyl ypi per azi n-1- ylhz_{A_( decahgdno=igoqui nol i n-2-yl met hyl) -

20phenyl } - met hanone; sty A3
{4- (Benzyl am no- net hyl ) pheny1) - ( -§sopropyl - pi perazin-1-yl)-net hanone
di hydr ochl ori de; (X)

{4- (Benzyl am no- et hyl ) phenyl) - (4 (1-%¢ hyl - propyl ypi per azi n- 1- yl ymet h

anone, | . ! an n (Ceigh, o
(4-{(5-Chloro-pyridin-2-ylamn eHn}ll) - N;|R$opr opy!l - pi peraz
t hyl - phenyl) - met han
(X1

-nmet hyl } -
hl ori de;
- (4- nor phol i n-

in-1-yl)- 25net hanone di hydr
(4- Cycl opropyl - pi perazin-1-y
one;
(4- Cycl opropyl - pi perazi n-1-41) - (4-norphol i n-4-y
one di hydrochl ori de; and

t hyl - pheny1l) - met han

O L /_(C\Hz)n O N\/(CH?_)"
; 1\ , HN N—R' 1
R—, J5 om0 SN R
5 I/ o) RSP
3 Xl 4
10 R o 0)) R? )]

Scheme 1
Accordingly, a suitably substituted compound of formula (X), a2 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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(4- Cycl obutyl - pi perazi n-1-y1) - (4-nor phol i n-4-yl met hyl - pheny1l) - met hano
ne. 30 Preferably, the present invention is directed to processes for

t he prepar@b}zg@mqgﬁsg compound of formula (1) selected fgQmbiffoouP

consisting o
(4-{[ Et hyl - (2- met hoxy- et hyl ) -am no] - et hyl } - phenyl) - (4-1i sopr opyl - pi pe
razin-1- y1) - met hanone;

(4 Azepan. 1- et el BBRRYADar{ Fal RARGRRY hick! RFAZI adsuf Hr Agapanone
5(4- Azepan- 1- ghuiedlénts;- phenyl) - (4- sec- but yl - pi perazi n- 1-y1) - met hanone;
(4- Azepan-1-yT met ixkpligsbib of (ks sy SIPEM cBLARG BGbstNhd - et P
(4- Butyl - pi peH&BtRDAC) ECH BGR IGAHOHATY AHBT betBR, Qi@ eant)theritehanone;
(4-Cycl ohexy! sRIQSBIFFTE EVAL: (ieRiPRE BlLdling 25bE P¥seR BHouRER 2N
(4- Di et hyl ami therrengeyof-fromealyal)t a Cataysioproppl togbpelreat molat egaiyalewt hanone
(4- 1 et ! ark RO RS BRI Ut e somagsind of GEPU, CMOTAAY Phanone
di hydr ochl or i terein, preferably, about 1 molar equivalent,

(4- Di met hyl am nomgf by gfég%%%l\)eh{&'r&i}fuﬁé {B¥%eoP s0RY b tRIAE Aty 1) - B
t hanone di hydrochl ori de, _ _ _

15( 4- | sopi@pyethyigsetede: iMA.-yib), medhygrexhinsidaosng-tee ke, prefer@plyla-rakiuwe] - m
et hyl | - pheny ntanitr ; ) ) .

(4-1sopropyl -%ﬁg@%ﬁ?@%ﬁﬂgm 4a-tr?or?tpl)?1gfl ?br?%ﬁ'gllv?r%jt e'vo-lupg?]eényl) - met hanon
e to yield the corresponding compound of formula (1).

(’4- | sopr opyl - pi perazi n-1-y1)-(4-piperidin-1-yl met hyl - phenyl) - met hanon
?21- | sopr opyl - pi perdigrnatively.the compgundf famylaiXY isastivaied aerORYNg toret hano
ne 15  known methods, to yield the corresponding compound of formula (XI}), wherein
L is a suitable leaving group such as chloro, bromo, -OC(0)-O-C4.4alkyl,
imidazolide, and the like, preferably chloro. For example, wherein the leaving
group is chloro, the compound of formula (X) is activated by reacting with a
suitably selected source of chlorine such as thionyl chloride, oxaly! chloride,
20  and the like.
The compound of formula (XI1) 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 presentin
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 NaOH and NazCOs; wherein the tertiary organic 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 tolugne to
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20di hydr ochl ori de;

(4-1sopropyl - pi perazi n-1-y1)-(4-thionorpholin-4-yl nmethyl - phenyl)-neth
anone; . ’
(4-1sopr opvyf’-z‘;’)‘f"ﬁ'é‘?ﬁgii n-1-y1)-{4-(3-trifluoromnethyl - pi pePrCiTngSrzlqu{O?ﬁ)?r%t h
yl)-phenyl }- met hanone di hydrochl ori de;

(4-1sopropyl - pi perazin-1-y1)-{4-[(2-nmet hoxy-et hyl am no) - net hyd- phenyl
y - 25met hanonﬁfateris refergbly in the rapge of from akout 2:1 to about 1:2; to yield the
(4-1sopropyl -pi peraDZ| n-af-ny)Q&- ngrl - E-yl am none%hyﬂf—ypanenyl Frret ha
none; corresponding compound of formula (I}.

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

(4- sec- But yl - pi perldeiaempoynd of(farmdilad) may heioptiensdinisblatadeaogidinggohanone

30( 4- sec- But y "B pEF Aof - ?LF-GﬁS”szE"rf'n'{‘rraﬁiﬁSl $ohrept ?:Yar?é?{aﬁ?i"-dpiﬂ@ﬁ@‘ir& a1t han
one di h@ﬁib@.h]l’b@ terapound of ormula ( ).may be further optionally purified
(4- sec- But I - BiRfiAgicknbik HetkchisPioP 8 sthile by YerkiatBR &) met hanone

’(4- sec- But y| - girp@gtegraphy-gnmhtbg ikepyrr ol i di n- 1- yl met hyl - phenyl ) - net hano

ne, Alternatively, the compound of formula (I b ted with a suitabl
{4-(1-Et h¥l - propyl ) - p.nl plerx_ézi n- 1-@/1 -(4- nD}Jph(o)Ir?ar%’- A?—?P?ret m/ -p u‘enyY) -m
et hanone 10  sele@ehgeid.de wietsttheerresponding acid addition salt, which salt may be

{4- (1- Et hyl - pisg@id)andl/BebaioR abcordihg td xbPhbiofis.1-y1 methyl - pheny1) - m
et hanone;

{4-(1-Ethyl -propyl)-piperazin-1-yl)-(4-pyrrolidin-1-yl methyl - phenyl ) -
met hanone; 5{4-0 -fFhR¥hbBAiRRYL YR ReESH ifvedtion is directed to a process for the
-y1}-{4-(3-trifluoromnet hgl -rﬁlé)el’l di n-1-yl net hyl ) - phenyl } - net hanone

di hydr ochl ori feparation of the compound of formula (la), as described in more detail in

{4- (1- Et hyd - psehieyte 2 péiper azi n- 1-y1) - { 4- (decahydr o-i soqui nol i n- 2-yl et
hyl ) - phenyl ymet hanone;
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{4- (Benzyl am no- et hyl ) - phenyl } - (4-i sopr opyl - pi perazi n- 1- y1) - met hanon

e 10di hydrochl ori de;

Eﬁ (Benzyl {49 ARd¥Edsby! ) phenyl} - {4- (1- et hyl - propyl) - pi pesaZiBackio¥doss M
anone;

(4- Cycl opropyl - pi perazi n-1-y1)-(4-norpholin-4-yl net hyl - pheny1l) - met han

one,;

(4-Cycl opropyl - pi perazi n-1-y1) - (4 norghol i n-4-yl met hyl - phenyl ) - met han

one di hydrochl ori de; and

15(4- Cycl obut yl - pi perazi n- 1-y1) - (4-jpor phol i n- 4-yl net hyl - phenyl) - met ha

none. More preferably, the pfésent invention is directed to

processes for the preparation of pound of fornula (I) selected

fromthe group consisting of:

(4- Azepan- 1-yl net hyl - phenyl) - (4-i sopropyl - pi perazi n-1-y1) - net hanone

20di hydr ochl ori de;

(4- Azepan- 1-yl net hyl - phenyl) - (4- ?%ﬁ H\“@ pi per azi Yl y1) - met hanone;
~pi/pekd di

(4- Cycl ohexyl - pi perazin-1-yl1)-(4 0- 1- yl net hyl - pheny1l) - met hano
ne;

(4-1sopropyl - pi perazi n-1-y1)- (44 norpholin-4- rret@l }henyl) - met hanon
e

-(4-piperidin-1-ylnme hym- pH&ayl ) - met hanon

(4-1sopropyl - pi perazin-1-y
e;

25(4-1 sopropyl - pi per azi
none di hydr ochl of'i de;
(4-Isopropy|-piperazin-1-y1)-{4-(3-t§&2|uoronethyl-piperi 8, net h
yl)-phenyl }- met hanone di hydrochl ori de; f*ﬁ*
(4-sec-ButyI-me: G in-l-yl)-(4-din[i am nomnet hyl -geniil) - Aet hanone

30
2%azin-1-yl) - (4-pi N rn-1-yl nmet hyl - pReny1) - net hanon

’(4- sec- But yl - pi
a7 n-l-yl)—(—4-p¥LLOEl—d-l—D—'|—)d—ﬂBL- - din-1- hy

e
eny1l) - met hano

Zi-yl)-(4-pyrrolidin-1-yl metNyyl - phenyl) - et ha

(21- sec- Butyl - pita
ne;

{4-(1-Ethyl -prop )-p’gggrazi n- | -y1)-é)ﬁ§')m)rphol in-4-vyl

pt hyl - phenyl) - m
et hanone di hygdyo hihori dg;
{4-(1-Ethyl-p opgl )k

et hanone;
{4-(1-Ethyl - propyl) - pi perazi n-1-y1} - ((4- pyr sol i di n- 1-yl met hyl - phenyl) -
met hanone; S

(4- Cycl opropyl - pi pecazinglyl aplilab{yisubstifpted dompéuyd oifoimydla (Phengidg - met han

one; ) _— ) L .
(4- Cycl opr opyﬁ(rloﬁ\fnpaesr%%orq)-hfyr}i)y-"?%b%re Bﬁ%'? f—*?{gwfﬁ l§/rf°r¥veri %oﬂ p-obl H%’n'%/ r%a-"%?& han
one 5di hyds ochithaisdiggbhyasubstituted compound of formula (Xla), also known as 1-

(4-Cycl obut yI o Res 3t berkzie)s kAbaPEchRkhE: okl MR YH B ano

(Xla) is preferably present in an amount in the range of from about 0.95 to

N la
Qi/p razi n-1-yl)-(4-piperidin-21-yl nethyl - eﬁly)l)-m

about 1.25 molar equivalents, more preferably about 1.1 molar equivalents;
in the presence of a suitably selected peptide coupling agent such as
10 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 to about a 1 molar equivalent
(relative to the molar amount of the compound of formula (X)), preferably, about
1 molar equivalent;
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More preferably still, the present invention is directed to processes
for the preparation of a conmpound of fornmula (I) selected fromthe

group consyygthig f: S2007/086¢
(4- Azepan- 1- yZI!lj rretduﬁ???- phenyl) - (4- sec- butyl - pi perazi n- 1- yPl Tfunégoﬁgﬁﬁéﬁfe;
(4-1sopropyl - pi perazi n-1-y1)-(4-piperidin-1-ylnethyl-phenyl)-methanon

e;

(e 4- 1 sopropyl - pi perazi g biVcldonetie SRRIPL ihdratr LR bOYd A A dmdifet hanon
(’4- sec- But y| - pthybacetate,-OME,INHK, 4agihydens chlotide: grichtbe ke, ppdfenapty)a mixtuianon
e, B ; . . .

I5(4- (1- Et hy! “BPBS0F prieeenltls e i ofepast SLvolmeplumes ) - phenyl)
- met hanone; to yield the corresponding compound of formula (la).
{4-(1-Ethyk-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-yl nmethyl-phenyl)-
met hanone; _ o ‘

(4- sec- But yl - pi perfdigimgtively.ithe campeynghad farmule- (Kehistaelivatghagopidingret hanon
e di hydrochl ofi 8 methods. to vield t ;

Cac (1t ny! - pr T getiods, o ekl e oqyospandng sompeund UGy iol o)
et hanone 20di Wyeleschisar sufable leaving group such as chloro, bromo, -OC(0)-0-C+.

f) ﬁ'e_Q’C' opr opy iR RRldaZbIkie Lankltha fiks, BRIrBBl Riofls. Y ESRIxBMbeP HRS the®t han
(4- ’Q/QI opﬂ@py|93pifaél’%1@iiﬁCWOWiWB(CQWﬁ@Wpﬁh@ﬁfPWL&a (Hais 26)ivatpel BviyeRCingt han
one di hydr ochlyfik b dGitafnSklected source of chlorine such as thionKI chloride, oxalyl

(4- Cycl obutyl - pi perazi'n-1-y1)-(4-norpholin-4-yl net hyl - phenyl)- nmet hano
ne. 25 chlpriden agdidedikBent , the present invention is directed to

processes for the We%a{p@hﬁwaffeﬁmtﬂ@gn%ym;éa&édmhgtguﬁat_w sutfituted
pharmaceutically acceptable salts thereof, wherein Rl is cycl|oal kyl,

preferably cyeSTRBINGSY formula (XKt hEIONERIBIOHBH T CaROUH PERZTed BX/ent i on

i s directgsl t RhdWPEEHEES Whereih the defRBan@bi f@ﬁntﬁ@@flaﬁi@ PRALMAES pdsent
formula (1) ora{)harrraceu ically t her eof ,, wherein al

cceptabpl e salt )

<" & br anched ANGTOTE Rohe Fansey Fe@abaRy ] © THoubd BB GAHURECor t he
DL esent | nve_npnecern?bly h@mﬂibﬁﬁtegto aulwient hnwmf rleﬁ]udﬁl’eﬂ@'g dhé preBEQRATSES f?r
the preparation a, conpound sel ecte romt he ro C I sting o
the compound DHEPBSHECRIIPERTY FIRTCOIPRERGC BRST BHFA T BF Chind
phar maceut i caNbyC@G anpihabike, Fafctablyt drieihe@bnic basé madrb refeablgd 1meRiolart he
present igyenti.on.is di.cr d cesses fo he preparation.of the
P ompound 241 caB R R Lot SRl By he fertae bR g
formul a (1 a), bddeds dreferably 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 mixture 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 vield the corresponding compound of formula

(1a).

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 (1a) is
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5 hydrochl oride salt of the conmpound of fornmula (la), the conpound of
formula (I b) and the nono-succinate salt of the conpound of formnula

(Ib). &sent invention is directed to a proc?is[ b
preparatio‘r"{y(;ﬁ 08@rgrrpbunds of (1) as outlined in Schenme 1, éﬂjeﬁqoovz/}.o&g%m
1 R 3-(CH22)mQ7 4 (X (CH2)nr IHNNNRL /*"""'" %2 ) mMQ R2 4
(XI1) 10

isolated by solvent evaporation and purified by salt formation as described

below.

Alternatively, the compound of formula (la) is reacted with a suitably
5 selected acid, to yield the corresponding acid addition salt. Preferably, the
compound of formula (la) is reacted with HCI acid, in an organic solvent,
preferably in an alcohol such as ethyl acetate, THF, dioxane, diethyl ethyl, IPA,
ethanol, and the like, preferably, the compound of formula (la) is reacted with
5/6N HCI in [PA, to yield the corresponding acid addition salt. One skilled in
10  the art will recognize that for the compound of formula (la) reacted with 5/6N
HCI, the corresponding acid addition salt is a di-hydrochloride salt. More
specifically, the process yields the crystalline, di-hydrochloride salt.
The crystalline di-hydrchloride salt of the compound of formula (la) is
further optionally isclated and / or purified according to known methods, for
15 example isolated by filtration, solvent evaporation, and the like and purified by
recrystallization, column chromatography, and the like. Preferably, the di-
hydrochloride 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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Schene 1 Accordingly, a suitably substituted conmpound of
formula (X), a known conpound or conpound prepared by known net hods,
is reacte itably substituted conmpound of for

known congggkg&g?méﬂnpound 15 prepared by known nethodgyhaﬁggg%ﬁws%e
conmpound of forrmula (XlI) is preferably present in an anount in the
range of from about 0.95 to about 1.25 nolar equivalents, or any
range therein, nore preferably akgut d,1 nol ar equival ents; in
the presence of a suitably selectes~oept|de coupl i ng agent such as
HOBt / EDAC, ECF, |BCF, CD , HATU, HBTU, TBTU, DCC, and the like, 5
preferably HOBt / EDAC, wherein th€Sspoupling agent is present in a
anount in the range of from about at al ytic anobunt to about a 1
nol ar equivalent (relative to the~@#¥ar anount of the conpound of
formula (X)), or any range therein,|preferably, about 1 nolar

equi valent; in an organic solvent o ldure thereof, such as

tol uene, acetonitrile, 10ethyl ac tat , TH hyl ene chl ori de,
and the like, preferably a m xt ur®@of (¢ ol gene and™fcetonitrile at a
rati o of about 4:1 vol une: vol une; to yi &l d the cor espondi ng conpound

of formula (I). Alternatively,
activated according to 15 kn
conmpound of forrmula (X1I),
as chloro, brono, -0C(0)-

he conpound\of f a (X is

nmet hods, to eId th correspondlng
erein Lis a suit h g group such
£014al kyl , i m dazol i dey mnd i ke,
preferably chloro. For anpl e, wherein the |eavi group is chloro,

t he conmpound of formu (X) is activated by reactingawth a suifably
sel ected source of chlorine such as ionyl chl ori de, \oxal

chl oride, 20and the Iike. The conpound of fornmula (Xl 1) iﬁytz cte

with a suitabl § st it uted conpound ormul a (Xl)Q.a _hown
conmpound or conpdund prepared by kn Wnﬂet hods; whereif§ the conpound

of fornmula (XI) kg preferably prese an anmount in e range of
fromabout 1t ut 3 nol ar equi val ﬂ or any 25 t her ei n,
preferably fromahgut 1 to a en n the
presence of a sui ably selected tertiary organic or ingfganic base
such as TEA, NaOH, Na2COB3, and the Ii%‘é{ preferably an |norgan| c
base, nore prgjera y 1:1 nolar ratio m xture of NaOHg
wherein the t Iﬁ?arlxr\;; anic or inorganic base is preferdbly
in an anount in the e of from about 4 a]\/

Scheme 3

Dr esent

Accordingly, a suitably substituted compound of formula (Xb), also
known as also known as 4-morpholin-4-ylmethyl-benzeic 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 (Xia) 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 to about a 1 molar equivalent
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30 to about 10 nolar equivalents, or any range therein, nore
preferably, in an amount in the range of fromabout 4 to about 6

ol ar equi wal8ildess N @ sol vent or mxture thereof, suG@s:hRlEaRe

di chl oronet hane, THF, water, and the |iKke, preferably a mxture o
tol uene and water, wherein the nolar ratio of toluene to water is
preferably in the range of fromabout 2:1 to about 1:2; to yield the

cor e5Pond 10, SRR ok S prTpeEamRONDA B0, BRI by

by filtration] reaénespivatentipor at i on, d| stillation, and t he Iike. The

conpound of ' or mlig of }o RV ARl S Rke PBIdPARbA ¥s RHIdE! SShifRR! i g
%( Sl Qy I'zat'i on, col um

to known net hods, ' & recrysta
chr omat ogr ap h?thme@fEtfﬂneDN’”F KiHF, methylene chigrider arat the dks; Di‘efhl@bb’(ﬁwfp'tmmel of

prma (L8 Ehohng Aot B bitoly 2336l %t"%ﬂt to yield

t he correspon I ng acl e 1so|ated and
/ or purified accdﬁdbﬁ@hﬁﬁokﬁﬂWﬁmnﬂpnmdgundQfﬁﬂﬂdﬁﬁﬁ@dlnent t he
present invention is directed to a process for the preparation
of the compound of formula (la), as described in nore detail in 15

Scheme 2 bel ow. Aliemairely. the sampoung of formula (Xbisiaptvigmbagaordirgito

conpound of f grigH r‘?\eﬂw?ﬁ% to ?lbﬁic’chge%p%ﬁ?(lng compound of formula (X!1), wherein
4- nmor phol i n-4-y lmat@él I benzoic acid nown conpound, Is reacted 5
&

with a suil®ablys a8¥ B @‘QH@@WS&“]QF@{%W& 0% (8)-0-Gi1-¥Yknown as

1- cycl opr opyjmi@RREZhEthe ke PRI BRI Eor BRSHGE yHdiEin TBaYRG ©
formula (Xla) Is preferably present 1n an anount 1n the range of from

about 0.95 tog@ﬁetﬁcmorgéhﬂﬁpfapowfmﬁ@b mﬁcévqs%méfeaﬁmg wigpat 1.1
nol ar equi val aifably selctddesonFfc@ T 8RB sithHdithisR ¥hisRE kaD dRpigbde

coupling agengndst%grlllkgs

15 The compound of formula (XIIb) is reacted with a suitably substituted
compound of formula (XIb), a known compound or compound prepared by
known methods; wherein the compound of formula (XIb) is preferably present
in an amount in the range of from about 1 t© about 3 molar equivalents,
preferably from about 1 to about 1.2 molar equivalents; in the presence of a

20 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 NaOH and Na>COas; 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

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
(ib).

30

The compound of formula (Ib) 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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10 HOBt/ EDAC, ECF, |BCF, CD], HATU, HBTU, TBTU, DCC, and the I|ike.
preferably HOBt / EDAC, wherein the coupling agent is present in a

amount i n §B6,ssAPEgs of from about a catalytic amount tg, ;386%36
nmol ar equi val ent eI ative to the nolar anmount of the conpoun(}
formula (X)), preferably, about 1 nolar equivalent; in an

organi c solvent or m xture thereof, such as toluene, acetonitrile,

ethyl acetat ey oo b or GRAIX IS Q) bY@ diBfarlohits PPEALEPD! Y

a mxture of and Sce

vol une: vol unesalt foonglionl a$ delseribedrheegipondi ng conpound of formula (la).
5 Al ternatively, the conpound of formula (Xa) is activated
according to known nethods, to yield the correspondi ng conpound of
formula (Xl |a), whidiesmaiively,the aorygtburwjbjféorh'elm/ﬁlbi@p gaockep véthahsutsblghl or o,

br o, %0) Qe&%ﬁabq‘btﬁggeﬁ fri?g%a?r@ﬂ%nhﬂﬁ |dka%ldit|8 Egl?r%\‘éfatﬁgltﬂéo For

exanple erern . or o, oun
fornmul a (Xa) Pempeunidvdfaaulay/il)ieactad NMItShctaniS afidablan Own&ftmnsour ce

of chlorine Sg&f‘\f 3 ASTHA| t&?ﬁei a?étQﬁllrfP&’ane ;ﬁl@l‘e%ﬂ f?\ ar“llggolbérhe

The conpound mul'a I's reacte stituted
conpound of f Brwhithasyckingacicis Bakotie, m@m@fﬂﬂabﬂmcﬁ’ﬁp@wddﬁh%par ed by

15 known net hegasspWihé& hid éggcmg?mﬁrggﬁ]”;ggg?l a (Xla) is preferably

present in an anount 1 b the T an |to about 3 nolar
equi val enf@, pref JH‘@HF?POWL@ﬁ*Paﬁ(ﬁﬁt of the ceppernd offormmia (bXg firiher ent s;

in the pr esen_ﬁrﬁlo‘ﬁfal @s@leeﬁ%ﬁHYOﬁﬁdrﬁGH%@c&gh ‘t@ﬁﬁbmﬁ’lrrﬁé‘tﬂ qﬁreféﬂ&ﬂﬂan' c

base such as he e, prefera an 1 norganic
base, nore prEResHSHcainatesaliof the C?W&P”%Ofrfpw%@ dbys PN&Gq BYnd Na2COB;

wherein the t%rcws?dil&aﬁﬁrgl?é?h%sthaBIé‘QélGé}ﬁ'chrpé’ssébéoﬁJté)étﬁéx%lﬁﬁbﬂﬁaﬁ’(ﬁlese”t
in an anpbunt in the ran rom about 4 to about nol a

equi val ent s, %Prépﬂra@OB%aB‘F%FO”"i”f? and Miﬁﬁtpriaﬁrqur?rﬁﬁe@"ﬁﬁ ef'"faé‘ﬁﬁ about

4 to abouts6 nolar equivalents; in a solvent or mxture thereof, such

as toluene, dichlaoronethane, THF ter, and the |ike, pref erab! a
m xture of tol uendORRPUDES glfprpula @F%FWW%@W“&F’SP%‘EQF&%’P@WPG ne

to water is pmyeé@mmredadcb@i:ﬁgaamom ety alne Wh eaaﬂapraaosmml 2;
to yieldthecrres ondln dof for Ia(IaF%0 JF r‘ga)%%dof
formula (Ia) 9""88 B?ﬁ?B F?Sy Ipé?@daté?@ fhf GRgRoynd of formula {Xa

0]
¢ HCI
(XV[a)

(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
(XVIa), also known as morpholine, a known compound; wherein the compound
25 offormula (XVIa)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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30known net hods, for exanple by filtration, solvent evaporation,
distillation, and the |like. The conpound of fornula (la) may be
further Opévb%ﬁslldﬂesgu” fied according to known net hods Pci[ﬂfszﬁﬁﬁﬁ@k@
by recrystallization, colum chronatography, and the Ii

Preferably, the corrpound of formula (la) is isolated by soI vent
evaporation and purified by salt formation as described bel ow.

Al ternatively : I I

Sui tabl y Seel 4 Ba0GR HEHREr Bhul btk Aol Pl fRChE Lobddbte, o
salt. Prefer amrwlat(wlaj@mes&wrrﬁn amownjllrathelrar)ga @‘fnoeaattoeltﬂ BB tidhalbdlit

id, t hyl
2L, o 3 O SRR, P ELRLBRLY o Aol SODRL.GHED 2 et Y
preferably, tNeBtfadountatdis, $Q§iiumb)@r(0bar)3hv@!deeam tod litw, tohefsrabNi, HCl i n
| PA, t | dy 10
t he ar? zv: rt(ggg&@%z) %-%?e?'q é%g &e%ytdprre ?'ns%ﬂ %AK?%QE: ed
with 516N HCI thetrﬁwe:@‘rfmw‘irﬁ@awta %J@lu'atentsnogaﬂytran@ t’merem more

di - hydrochl Orgéﬁ{égp msudgmg@hréﬁg@dfym%%um%%& i §lsds the

crystalline, |ne
di - hydrchl ori @@J'\éai%‘fs dfﬁ an REgapErAlyanidsush asdiri l@e(nlea%eit@ﬁfll@r amkthe

optionally i Sﬁlaef‘g%@%réﬂ? 'l‘HlﬂrtoR/i’e’ld fHe%rr@Mﬁn‘ %n{pguﬁ@é‘l"’rﬂr s, for

15exanpl e iso ration, solvent evaporat I on, e'like

and puri fil@d BSPfEPfé@Vy@ﬁéEP'I“PQLﬂ‘[q @ rormuda anisdiet selateshr aphy, and t he
l'i ke. Preferably, ﬁﬂé%oq{pot]ﬁ{(gliﬁﬁm&é 69 i$Rkttel fwith REs RN QBB hcid,

formula (la) is purlf ed by recrystall’ized froma m xture of ethanol
and water, atS¥hraghi@, @?S'?RW_” @I‘_’e ZgPidingrie kRewn BeEderaield hae

present i Nvengirea bm.ﬁ%é@%@@it.érpsam dPHREQMFpduRl oH&ﬁnﬁlé‘%ﬁ@)r gihon of the
conpound of for rru described in nore detail in Schene 3,
bel ow. Schefgmeound off rmula (Xa) and / or the corresponding acid addition salt of the
15 compound of formula (Xa) may be further, optionally isolated and / or purified
according to known methods such as filtration, solvent evaporation, distillation,

column chromatography, recrystallization, and the like.

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

20  of the compound of formula (XI), as outline in more detail in Scheme 5 below.
1

! R'—NH, L
ZJ/ \I\z (XX1) ENj
(XX) H (XD
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)-
CF3; and wherein Z is selected from suitable leaving groups such as —-OMs, -O-
S0,:-0H, -OTH, -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 (XX}, a
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Accordingly, a suitably substituted conmpound of fornmula (Xb), also
known as al so known as 4-norpholin-4-yl nmethyl -benzoic acid, a known
Sconpound, wihSisRRkse€d W th a suitably substituted conpqgﬁqﬁﬁg7kgﬁgyla
(XI'b), also known as 1-isopropyl-piperazine, a known conpoun&
wherein the conmpound of fornmula (Xla) is preferably present in an
anount in the range of from about 0.95 to about 1.25 nol ar
equi var ent s, KR Bfibnat) XoRhalth clodkrBPb Plndithi@baah e Pl the
presence of a y sel ec e co plln ag en suc
HOBt / EDAC, ECERomp®@HE, of @mmulaH{XKL)is pieTegably BrEgenthOan am@dntlh@d fiakge of
preferably r 1. a
HCﬁanaéDEE)(A‘f‘l é{%ﬁ{ﬁtr[bbaﬁ'agw%am% %892 théref?w f rg%rﬂ(i

anount in the ra froma cafa t o’ abou
mol ar equi val epiventspelt ag THE, tpbletim@%l?ameﬁwbﬁrﬂf @Btmﬁwew@ﬁb@m, of

formla ( )1R{é'i’r§%tﬂ FFY 10 ey'?&ﬁereo H%Qﬂjcﬁ{d %H%Pﬁ@&fformulap([hi in an

organi ¢ solve xtur Such uene, ace trile,
ethyl acetate, DWMF, THF, nethylene chloride, and the like, preferably

a m xture 5of tol agedon|st t

vol une: vol une ; lJLq%?nﬁq‘og%’he c??’rsiyh ﬁﬁ thécasn%%@rﬁf@n@ %)

Al ternati vel yreamﬁré %wﬁb@emp@fndfqﬁfqmlu@ e< )asiits caresneading aﬁ@c&ﬁdd'pﬁ@i to
known met hodsgaif Qrafdrably a5 cSﬁPéép%ﬁHiﬂ&%dﬁE s%%'EB%HFPdAé’c‘for&@élWhé‘aé il 1)

wherein 10Lisa suitab ? | eavi ng group such as chloro

i mi dazol i 4@, agditiasaltaf fhe comn@Pet# aboyMEA Sk gvhemeip Xdg Aigipgen. @Heownn

the | eaving 9@ dFBb&ﬁ%ndﬁ%@p&@%@i&ﬁtﬂw@ﬁne%ﬂ%‘ rBadtePith 8
activated by reacting wwth a suitab sel ected source of chlorine

such as t hi on§@mMRIUNEf Eém“l@x(éf(waE'PﬂVﬁT‘FQﬂ%OOU&H@rfJ‘PfEP‘PLI"ﬂePFG%%@’
conpound of f RHdWH Methddd: Whekdin fRaGHPAUMA bhoan@él(mwsmréfu&éw gridend
conmpound of formul a ﬁ-*)é % a known co oun r ou repared by
known net hodsi aRREPT I te ransk P iR abe %%Mﬁhoat%mr%renglvg%tﬁe?r@wy
present ins anraag@ufetrem MmblReréfarbe |ﬁfanfafﬂwhﬁh%5 rahg@oaﬂﬂﬂﬂbb&tmbar

equi val ent s, 5@ g %y f rom about % aIBOUt . c%u gl ?nts
in the presen JEuive Bs‘y'”%tﬁr ye é’FQ?oéWp?ﬁ n

i norgani ¢ baseraulahixhs TEA, NaOH, Na2CO3, and the |ike, preferably an
i norgani c base, nore preferably a 1:1 nolar ratio m xture of NaCH and

Na2CQO3; wherein the tertiary organic or inorganic base is preferably
present in an anoUie oiompbhned offogeula{XIf mayrbe hotier bokatedadvotiidingQo ol ar

equi val en ror & bl unt i n t he ra f from about

S0 1o abth Bt e Rad e ampl S BY Hovisht SRR i etin st

such as tol ueuhe like; and / or optionally further purified according to known methods, for
example by column chromatography, recrystallization, and the like.

In an embodiment, the presant 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
I
N [>—nNH, N
/r \L - [ j (Xla)
Z z (XXla) N
(XX) H
Scheme 6
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di chl oronet hane, THF, water, and the |ike, preferably a m xture of
tol uene and water, wherein the nolar ratio of toluene to water is

pr ef er abl ywb%(;sl]ﬁ“g@nge of fromabout 2:1 to about 1:2;,40;0hflokebe
correspondl ng conpound of formula (lIb). 30 The conpoun P

formula (I b) may be optionally isolated and / or purified according
to known nethods, for exanple by filtrations, solvent evaporation,

disti | 1ati on. col Yum el ATSloRnaP etk RSl AhL BRELAD RRE R Kre

Preferably, the compou I'vént
evapor at i on aischydcngehioed sbijatdasdledtedr nitogompraectiresgou b edchasr -€i(Q)-CFs,

Al ternatively e 0 f.or
sui tably 5sel gc‘%tgab acl g gp@ egélag’dtwh%aﬂ(&b@éesré%ﬂfg%ggﬁ ghtggdlé
salt. Pref eraBch,anﬂwéwec@nﬂom@le@ied fromrsuitablg Ieb)nng grm@a@uddaw@ds —O-

succi ni ¢ aﬁgdsdﬁg)l—f‘”o? 9@% Canﬁ‘?f#é’ e ?ﬁ&ﬁﬁer@ﬁﬁ boih 7 shidd

acetonitri erab n"an organi c so ven?thn whi ch
succi ni ¢ aci dsarse,smefetﬂbé/ eacereISpG)UEea &rmvgn ¢qm1pnb|ﬁd of eorppasind prépared
correspondi ng t '.t ion salt. 10The nono-succinate salt
of the corrpouﬁg ?@%ﬁ%@ I's further ogtionally i sol ated and /
or purified accor ds rgcted witichepmraund @ forpulaf(&Xighl ajso Kﬂ@é’n as

mono- succi nat &éﬁr(%pﬂ%fmuﬁé‘ea %Wﬁ%%opﬁd ;fuferaih ﬂqegégma \ B\%hﬁulﬁd by

recrystal lization froma suitable solvent suc ute et hanol ,
nmet hanol , 1@309969)yﬁ PegferablyIPresgplin @riamaupkin thg epngh of fr Wne@b%tﬂeﬂf’@babﬂ y

from absol ut €2 %J@fré‘ahrva[%ﬁts m an &Qé’ﬂ?@bﬁ?%t eficH &4 TR, Eio[ﬁéﬂe @I\ﬁ: ksnown

conpounds or conpounds whi repared accor known

met hods. As aﬁ’e@lhﬁ'ﬁfeace%@'ﬁea@ lBEI“ pfﬁf?ﬂap‘dé_é*':atcp)”@%é'%% for the
preparation ofotddBokdiRPesHsburla of firblagx(@f@) . 0 OHO OH OH 0 HO (XVI a)

(Xa) 0(Xa)

15 Alternatively, when X is hydrogen, the compound of formula (XX) is
reacted with the compound of formula (XXla) 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

20  compound of formula (XXla), also known as cyclopropylamine, a known
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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0 20Schene 4 Accor di ngl y, a suitably substituted conpound of
formula (Xva), also known as 4-fornyl-benzoic acid, a known conpound
or conpoungdoBh&RAtGgs by known nethods, is reacted with g f‘ﬁméﬁ“
substitute corrpound of formula (XVI a) al so known as m)rp ol 1 ne
known compound; wherein the conmpound 25 of fornmula (XVlia) is
preferably present in an amunt in the range of fromabout 1 to about
5 nol ar equi val ent r i DI €,

conmpound of formul @1 a(' %Wbéé?%?és”%gﬁegg%rgg ﬁtﬁﬁﬁgﬁgg‘ﬁ? br%ét%{i ﬁé’ ?ﬁ'le%?%ghggthgf
from about 1p&pomtiaboitheZoSpowichof feruiladliEnes desaibed iprmedre rdatailyn

still, the co 705 rrrula(XVIa) is present in an anount in the
range of from abou to about 1.5 nolar equivalents; in the
presence of a reduci ng agent such as NaBH( QAc) 3, , sodi um
cyanobor ohydri de, and t i ke, pr efe abl y, 5 NaBH( c)3; wherein the
reduci ng agent is pr ef, y pr esent anmunt | he range of
fromabout Ito about equ val ent s, any range therei

preferably in an a in e range OfX& gm about | 1. 25 t out 1.5
equi valents; in an rganl c S Ivent sucH P)THF, tol

acetonitrile, and the I(KKg, preferably, THF, to yiel the

correspon;:l(%ng conpound of formula (X h r%%l?referably, t he conpound of
formula ( is not isolated. The compdy of formula (Xa) is reacted
with a sui tabl y sdiosctdaglyaeisditaldyisikbsiisitadClompasnd hbiwmad 6X6), wheor di ng

he compound S15sh8n bLE sV RCRRANS e b BRE Wi T -SR0R%,
t he cor r espondéaty, kerizdyl aBQACt Con avdlthe lide, prleferdiBy, chisdwdrdgerdt of eC(@)t a
(Xa) may be fdethay hBRa‘ix‘n ?r%é]é(%tééﬁerﬁtsﬁlﬁab?@fga(fmgBrogg Buéhee% 25GQré.ng

to known net hods “Such i on
distillati®n, S@e‘;ﬂhhr@b‘hr@htadgrﬂwdw, aneghersindioft éaubaﬂtuenmetthee li ke.

o opar at1 on RS GEobly A EOALT PEIRA PR BPETAAE olBreg
detail in Schesperdngel "@Wm metimdsene 5
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), alsoc 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 yield the corresponding compound of formula (XI).
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Accordi ngly, a sui tably substituted conpound of fornula (XX), wherein
X is hydrogen or a suitably selected nitrogen protecting group such

as -C(0)- C&%zug’ﬁ%@@gtyl benzoyl, BOC, Cbz, and the |i kgr66-%8R35Y,
X is hydrogen or -C(0)- CF3; and wherein Z is selected fromsuitable

| eavi ng groups such as -Ows, -0- S02-0H, -0Tf, -0Ts, and the like,
and wherein both Z substituents are the sanme, pref erably each Z is
-Ovs, a known conpound or conpound prepared according to known
nmet hods; is reacted with a conpound of fornmula (XXI), a known

conpound or conpoufi ganeaind of teymiladiie) may thedertheniselads chaqchedingtepound
of formula (Xghdwh fefifd L%f@l%ﬁs@mpgndn sGHer? E04ratidh, agﬂlai.@ﬁwsn&’f

fromabout 1 to about ents; or any rangé therein

an organi c sofRedike; %ruﬂc/wr@@thnqﬁyﬂtrﬂaleuewé ied prgording teekneyn mredfods, for
acetoni trike, oa0nit g cbiukf ch?cﬁﬁ@cgﬁ’rragﬁ’%}e%lhia‘ﬂoﬂ'a‘%ldqhé he.

correspondi ng conpound of fornula”( Al't’ernatively, when X
i s hydrogen, the conpound of forrmula (XX) is reacted with the

conpound of fornul @nd Kiiled ﬁ%ne' ér@wﬂl%écﬁﬁ&@%t ngth@%é&.a@ég a@gaﬁbeosa' t

preferably as _its correspondi ng nono-sul fate sal Accord

acid 10 addi t Seheraes % %@n%éb%@nﬁwﬁwpeﬁn%&fﬁqwla(&%j (M’?@?‘B?rr&xlbi

hydrogen, a k%é%ct%ﬂipé‘f‘é%tlﬁé a§@6ﬁﬁ%% &t BRAESH bBYe. KNIy gslsr i s
reacted with a conpou formul a ( known conpound or

conpound 69ep§9ﬁ@él'ad§fxl%n%'|a)r%t(%'8é re%mé%\@% apthwhesANBIRRIREIE MRy AR a
(XXI') is prefggtadala/sgyegpgent in an anount in the range of from about 2
to about 4 nol ar equi val ent any 15 ran e therein,

preferably in an a(ﬂ‘ﬂﬁjﬂia“qdh” @W‘%ﬁ'ﬂ&éﬁ@f receg %E@UWGZGQ%’O%\BB@P 3 nol ar
equi val ents;  eémpeUIrRIaf frfhuld (X Mthﬂmecwnﬁp@%ﬁ@e%ﬂﬁmg@m@mw of formula
(XI'). The co | und, o;y formul a urther isol at ed according

to 20known ne die @rigd "b@;epquS@P%& Pt addsionaln et L peraiEiosn,

distillat h@nslnoégaidldﬂ”a@elsué?Eas'Blﬂﬁ DIPER, pyﬁduwabtlaysmmrcbl‘t@hat@uéeg‘ured
according to kngwn met

ods,. for anpl e by, col um. chr omat,ogr a
eyt 2 Bt AR R bipa RanaiE Bl Ry hde PRSP ROt
pLesent i nvgnﬂfolre i &ddhe eset ebeaidJac&htfmlhebtme peerhits the uéﬁpf@m&l@mmhrof
t he compound o in ore
6ot an " Sholdtterolobihe ofufifiE Tk han Bel ke T et po afla R
formul a (XX) bamaesedd\e@( FFcfr ehardplegmherem tfamelar tqiivalerd ef thetagditiondlr ogen

tecti I an
Phe 1T ke 202 L Bifp BBy Idohictate i€ 5 Ingo a%eé"‘ymg'aaewa%éﬁ;he ¥,

sel ected fromhsmotmnbum oidamulg (X Ipispeedeth as - OV, -

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 varisty 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, alcohals, flavoring agents, preservatives,
stabilizers, coloring agents and the like; for solid oral preparations, such as
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5 S02-0H, -0Tf, -0Ts, and the like, and wherein both Z substituents
are the sane, preferably each Zis -Ovws, a known conmpound or conpound

pr epar ed 3&,@, giigkst © known net hods; is reacted with a £quROKAYsREs
formula ( C§§) al so known as cycl opropyl am ne, a knovvn conmpound;

wherein the conpound of formula 10 (XXla) is preferably present in an
amount in the range of fromabout 1 to about 2 nolar equivalents; in

an organic SObéﬁ@ér? %PUIEE and )t ragféb?elﬁ@@r? gﬁgiagﬁi&@%{g{ﬁm starches,

acetonitrile, pre
corr espondi ngsumdun@t&fgramﬂmg@gemal)Jbricmm biederst disiotegratinpagesi s

hydrogen, t hiiﬁé??}é%@dsg ldcér‘ra[éggégrag@%@m%?lég Egzgeavlmhlﬁ sé%‘t‘?rchQBB&H“d

of formula ( It I ona
pref erabl y asassugarepr ks potacii-eapterbsmass iol meduats alajor sie obattiorngiog., Fohe

acid addi t5okR§|%Heré?f adhiifis JFa‘BHPQHé‘QarﬂBrJ[%HHAl eg%%@t PRRIRagt ai

hydr ogen, ound or conpound prepa KRoWN e
reacted with athzomgtmlmﬁﬁmabbe a@cﬂeﬂjpawqre@qe@plubdntysw Prerswratian.

cycl opropyl a Hé@;?céabtffeygurﬁg\éﬁsuSW%MOné’\mgﬁgfsﬂ blee éﬂ)lﬂh'i%q? %bué(ﬂfsm“ a

(XXla) is pre esent 1 n an anou Inth rom about
2 to about 4 @@riams m\wﬁlm@”am(@'tw%\f erably in an anount in the

range of from about, eb&e@i@bﬁarr%a@&ltﬁé[c% gl?'!) afsthls'irﬂeﬁ‘ﬁ)tnefmef_l&o

yield the correspond&ng conpound fornu
conmpound 39 f BORIFAROINES 0 ?p&?eﬂUﬁY%Pniﬁémea@CéMe meeaskent isgniireaRown

net hods, for gxamel Rith% Jh'ahﬁéo%hh@caﬁ:@# é(&@Fdnﬁ%’t%%h@édh@ﬁ‘a[
dlstlllatlons and the l'ike; and / or option further purified

according to R'Fﬁfmcﬂ*étcﬁwdwmm%?@&ﬁﬁ'%e%WWIQ@Wr&ﬂyd%%yﬂﬁphy,
recrystal | i zaydrny oﬁﬂﬁné dfé%ehbllﬁg of ﬂﬁé%rﬁ{ @*ﬁré’par&%hﬁ%sﬁéﬁ%@%‘rﬂtn%ftratlon

formula (Xla) is 1solated disti)lation. | n an enbodi nent,
t he present |ﬁ@eﬁf¢|8ﬁp?r§”t§’f | §Ueheas INBRARUSRURE o S5PHRBRMNGHBS SPBRRFIANS I of

t he conmpouysd gfal fE=aY lfcﬁrrr(éh)bbﬁth@asmgﬁémﬁ%duﬂo@; Meaie netst R dmplByedc heme

7, below X NH2 ((XI b) 5Schene

Accor di ngly, 'Tﬁjiquéiéﬂ"gi Oﬁigéﬁcpﬁf%w%l Segﬁﬁ%iﬂﬁ&X%i?‘p'?o?%?'és'f(@‘éx?“"”ﬁﬁ@?eu n
X i's hydr ogensdlitiohs ssliithbllcgrrined et aditves rrf@@ﬂ@\r@l’[éﬂg ¢di<) @ilg rspolsUCh
as -C(0)-CF3, acet

f bly, X
T I b oiB\Bg pee T SSEet e PR oS A ine S ool Bl ol

| eavi ng gr oupﬁresmhomsucm‘db for E&xample, powders, capsules, caplets, gelcaps and

20 tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or

25 enteric coated by standard fechniques. 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, e.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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10 S02-0H, -0Tf, -0Ts, and the like, and wherein both Z substituents
are the sane, preferably each Zis -Ovws, a known conmpound or conpound

pr epar ed a@?%@% {0 known net hods; is reacted Vﬁc‘ﬂhs@o&ﬂ%@?&'nd

of formul al so known as |sopropyl am ne, a known conpou
wherein the conpound of forrmula (XXIb) 15is preferably present in an
amount in the range of from about Ito about rml ar equivalents; in

2
an organi c sol vent, suc 0
acetonitrile, and I% 'ﬁeanP? agtea-g%raé hgrdgb Sﬁ-@w: hgr ?Ein@Y‘?rﬁgaS a single
corr espondi ngdcsepaasdividéd dases)will bé Xi lh)e rarkisAs. Ubtm‘alm\mg per detyemode | s
hydr ogen, t he f 0] of
formi'a (0 o SR 8 o0sdhBHe e shd GobRBHRGrt} i 0 HIEREMR )
as its correspsprésseyl aaxlusasembeiaimi b@ay We:gm: @dypical gbse wﬂlrbe expéded to
addition salt ; I i n
2 nown cogpoliBaelPen SHRE cPind MEUIG. flilaBiiiath Sor e e
with a 25 corrmgﬂmdam miost eapkeeial(yOdiwgen &l s ovgiigoand 8 mgdgpr opyl am ne, a

o comound, ugdole o o iU e AR

pr esent in an am)unt range o om about
equi val ent s, nabthe pptiests tiahsgyerity @theamdm@n being treated age thef compownabout

2t bout 3 i : i
conpound of f SPRGPTRbYTARS of Andi el cohidbefbiof Y FEISASRRMY "0
further i408l amed bacowiaiedg t o known net hods, for exarrpl e by
filtration, sol Verﬁreﬁ\’ﬁﬂ&ofh@% Ed}ndpd%ﬁt%héka H'uﬂft‘% sé’@%dformsit] shdgs and

[ or opti onal I)é furt puri according t nown nmet
Sexanpl e by cHiPlelh PEIRr GAPEYIeSPYMIPTS. @@GP%i%W'? parenisrel salﬁtuortsm I | ke.

One skill ed i g,d)BRsiékd n\’étérlad %@n%@&@rﬂ&m& Qﬁr‘ayé r&ir&ﬁ!ﬁaﬁw‘é@&éé %'Gﬁ)u%}éctor

described in Schenes 5, above, npound
(XX1), (XXl a) d%ﬁ'CG(SMISBB’DOSH@s%e@[ p:ﬂépven@r% '&E@Wﬂﬁ@' &%b[iﬂ@ﬂﬁi Oarqcl?égent
and as a b@seadr%%trﬁ%%ﬂfbf#%d@fms%@ﬁ&{Winﬁal%nwmném%uah ﬂﬁerﬁai{v%@)

respectively, and where appropriate, al so act as a sol vent
One skilled i iefRapgsitionmeay b?tﬁquﬁﬁﬁedr”é@ i SHitaplg dr ange-weekly O eRreof

the conpound thﬁhméﬂﬁhﬁ{sﬁm f&fbﬂarhdﬂ@ é?ﬂﬁmwl@sé]fofft@é getva coagbindray
alternatively b rled out E thegga qalé:e of .an %gdltlona

tertiary orgafh 9(§rt 8 8eGaN8RIg Rt PR ARTERAA O TPfe

pot assi um car hﬁ@ﬂhﬁ;uizﬁ'%ﬁewfﬁhC&bbmﬁér@wg mdbmb&mmelsaaaé@tabwrtw
hydr oxi de potaSS| i ke, and the use of said

el £1 onaf bR VY MagRderd s Gred v fEF RGP SRBERE Gf e
conmpound of f ctmwrht&)néb‘i%b[)atmg ingredlentstemreh @8SomMIate, Ismoa;;iduérbsnnal base
I's added. I:Orsoe} l%rmalc st‘e’:\glqr(lacraec]cJ‘| magnesmm s?e%lgét\éadlgaqmum phosp%a ed(()jri gtljmosr,]al
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
25 invention, or a pharmaceuticaily acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid preformutation 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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20tertiary organic or inorganic base is used, then about 1 nolar
equi val ent | ess of the conpound of fornmula (XXlI) is needed. The

present mwg% cdgtll t her conprises pharmaceuti cal Cow%sl'lﬁdzﬁmﬁswsﬁ
cont ai ni ng one or nore conpounds of forrmula (1) w

pharmaceutically 25 acceptable carrier. Pharnaceutlcal conpositions
cont ai ni ng one or nore of the conpounds of the invention described

the compound 8FSorg5aRALoH TR A aRLp ReBbarTEdre Bl L 0SB s aPhg o
coE\éegt :M oggl Vpbmr dmw?tcnmbnmnpelaﬁtd'r bejng xcthafgomes an Eheclops oveerteheg?y
i st at i o TE o weoMbsHERE Agh PRk B or R, h

preparations semwes u:sreSIa’scﬂantggrahsn inghe giorrachadd getruits toag\nescorb st

carriers agd ALINES HOHAARARLAGYbyGabba Rld S SRR

flavoring agents, préservatives zer co oring agenty fand t he
like; for sol mitesichtarpreepsmddor sueh entedc layass or cpetvmb&srwchcrmjsmﬂl@s and

tabl ets, sult BRLGY RIS R AL Aol Qb UiBoHIZEClRTa SUBFT

di l uents, granula gent's Cant S, ders, disintedgrati
agents and thSICDhM@ndsallultlSecﬂCatatQ)r eparations nay al so be coated W|th

substances such azr%ﬂ@g@%o@gsruhéhgﬁgﬁéeraﬁ?e&hﬁ] iRAs P tHe ré@eﬂwn%rﬁion.

maj or site of abs nistration e carrier
will usuallPy owhdedncogiorgied forladmiristetionaslipohey Inimgmrwpleﬁe aAHegUDHEe

added to '”Crgé}ﬁt% dft%blly'ﬂtayo&éd @&se%&@édu%’broh QUGhaBhE aRH %R u?édé”s

or sol utions may a re are ['1"z1 ng aqueous carriers
with appropri amelsrma with\paible ol such as cqt@npe@b@w go%dmee ghapmé@:t orcal

conposi tions Péar{utt‘bﬁ s WA Aldrs AsirRfiar bARR GRHP OaHIdSs. 08 uifapR

present invention as the active ingrediéent is intimately adm xed with
a phar maceut | @igPereiag of 8¢spgading Anerys {5 agurRHeFURRATZIONEHAF HeR Bthatial

conmpoundi pg t§ﬁ$%t@%¢§um%u%&%@ébﬁth %ﬁc@aﬂﬂé’mﬁtev‘ﬁ@;@raﬁaéddﬁw of
forns depending of the formof preparation desSired for

adnmi ni strat i oﬁarb@y@ethwwoaﬁ "b%{'f‘ﬂ?ﬁ”é':oa$ rofyvinYhRyrioldongrigelatiar . I n

preparing the COWﬂ%lrﬁétﬁ)&Soﬂtﬂéaﬂ@ mﬁerﬂﬁﬁ&%dﬁ@héﬁne&@wd%@ atH'ﬁarﬂlﬁé'a'
phar maceut i cal mdl%én%d npl oyed. Thus, for or a

prepar at i ons, TeSBRIA R4S FEPEt SRR EPSASO b PBIcHSTE goLing @
solutions, s Upﬁamb@eﬁaél lco@p8simcbofpelsing ¥BsofitEEdmifounad 85 defiBby Rk,
T R RTE TORE R T
capsul es, capt@itsin bgakempsoand RPambl (EI)Sng Spmfé:@blh/%bm&tr’.ﬂolt@ﬂ@o g cof
additives | nc{he%gm%g&r{dc Qﬁg may Bg cons‘tltuged |nto any form suitable for the mode of
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, tablsts, 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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granul ati ng agents, lubricants, binders, disintegrating agents and
the |ike. Because of their ease in admnistration, tablets and
capsul es rgpr, he nost advant ageous oral dosage u

whi ch caseﬁg’oﬁ&gﬁ %r maceutical carriers are obviousl y']lectrfl?s‘iﬁdﬁgsds;?(,f
desired, tablets may be sugar coated or 25enteric coated by standard
techni ques. For parenterals, the carri er vvi |1 usually conprise
sterile water, through other.in ients anpl e ur poses
such as i i EBRBEER pRoUES S BaEbSa S R Be oh Sliahl

I nj ect abl e suirensdabvehiakesy oralis tartseeromat plin patchésnwaltkinoln tatbese of

appropriate I| r.

eﬁ& oSed The %ggyn%q' i h%l{ %ﬁ g%@%%@ﬂ Ege %’ﬁ%eefp gf%\pﬁsdgﬁ@g@ﬁze per
dosage unit, eyapm, theaddm’ge adajréstriation \prtb,vaﬂemurse,mje@ontrmlpustaémﬂraonfuI
and the | 1ke. guRR i B by Babith oo et necessary to del [ver
the daily dose (Wrﬁurmstanaetrfmrmra!tadmnbtlasoramsmmﬁgrreoﬂ@wle@or Gpsdeheled
doses) w ||

(o) Vo so0sh? sbBtgEpNE el LondRIR P PaE SR s IRy,
Expressed as dwatgelepmrt eaniear sbefuss atéargihtglycarot yptec ahd thedise \/\le1btteowmv

expected to 5wn @s‘irﬁﬁggné%eg% sané:;ﬁ%%ﬁtﬂgs %rl%tg%sirggﬁ\g@gﬁﬂg%&f and

bet ween 0. 01 and st éspeci al'l

nmy/ kg and1@. 56¢|qirtggagents can alsrrh@ ingorpatpied intedbemixture.ndyitahée hingersd
dependi ng upopi,8€ Jihg 'Ii  s@@fcht atmaﬁéthr%Fs?ugaF Cﬁgé{SﬁJ% d?i)etfahe
condi ti on bei ng treate he conpound bel ng enpli o ed e use of

ei ther daily el 109 GGy ngoel apsknbelicguossyty af@cﬁ@@/ tiggacanth
enpl oyed. Pr eBr%o%MhVoléél@%%d%ﬁ{@é’é“rbﬁe' HB@ne%ru?n $tBardfdl SodifF Bgr?zofa%r ms from

such as tabletfs, pills, capsules, powders, granules, steril
par ent er al soﬁQﬁqf@)ﬁ@e"@iﬁa sogbipeerierigeand e ke o Bisidagsaters inglude; WIEHQHJ"
sprays, d'19p5hm|?éﬁ9@lélté?'§h n?éﬂﬁ@bélh%%é%fgaﬂ%htﬁﬁﬁa Qant bhPhkfre. for

oral parenteral, intranasal, sublingual or rectal adm ni strati on,
or for admnistr atThSquEi9quﬁ'ﬁﬂ1 %ﬂﬂt?@h BOrGRIgPENdRY ‘Hr‘i"SPNSt”qugﬁﬂtﬁx%fFW

the conpositi wth%y'ntﬁﬁcc%rn@%fmfré?@uﬂn@ f&é@ﬁiﬁléﬂbé@@hiﬂ é@b.aom@m?;meekl y
or once-nonthly adm nji stration; an insoluble salt of the

active conpoufffulosggnd B kg Qﬁ@@%@é@'é’d@ﬂsﬁm“%ﬁmﬂ@ SHERFIEIens B
provi de a depg&ilutRhsBRydbiret) I5&@bnit mebarrau@rvsuﬂuraéh gewe%my t6Main BGitable

preparing_solid conposition as tablets rinci pal active
T ol on20 | SPRPSEAVES b SR RReB MiPRa1ous APMNBTeta i o8y ent | onl
tablb_etl Pg [ n?r edi aotgesaie b pharmtaeticd adirﬁbb3|t|0aQifﬂ‘ﬁqudre§¢rFirﬂ@ﬁhon a ]
sorpitol, talc, stear acCl J um ar at.e | cal Cl.U Sp ate
o g, and GmRARRRL raRD AR e Heradrt RyfmdlelE i Bl o
solid pr eL or Ppﬂmgmbmtie@lrmmir‘abmmﬁ@m @rNemtpnal WWMW$OWQ§®M@ of
a conmpouna o the present 25i nven ce

ScCoprable SePRTABECRRch ok ey wkBithy b st ORPe e ang A e

conposi ti2ms f@em bbnregena&musesmeu f@rSadrrmasttatibhzeé gldval caqiarerﬁeral).gSmchMt

i s dispersed venI

ho on so .t hat e . ..
commosr 1 on i Bate RS belb SheR Tradish kit yhe i, BiSuiptianadlye
forms such assdnabbidhese iarhsceaticalyapsepiase cdiies rsay belfopnefrofteul at i on
conposition | Bandbook 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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30 then subdivided into unit dosage fornms of the type descri bed above
containing fromO0.1 to about 500 ng of the active ingredient of the
present '%%Mﬁﬁﬁﬁsghe tablets or pills of the novel conROshi7RBSAN
be coated or otherw se conpounded to provide a dosage form affording
t he advantage of prolonged action. For exanple, the tablet or pil
can conprise an inner dosage and an outer dosage conponent, the

latter being \/Bt)H”é% 1@”&8#83 bgﬂvﬁ%‘(ﬁﬂ ?P@PRé(rw{acéﬁ%a‘86§§§E-FJ:Q§ E‘g"’

conponents can be Sepd
resi st disint Wwelume@rﬂa%wdaa@bp@eh@wntaﬁel Pablished byrponent
5 to pass intagk.d P%letrhl cduodenumor to be delayed in release. A
variety of material can be used for such enteric |layers or coatings,
such materials |nﬁmmdaoﬁblwnuﬁnrp@{l;ammlnlstgcﬁddeaw oftihg fpcggoing
materials S E&ﬁﬂﬁésﬁ%nsﬁ & Yool Hos ﬁ{ghé’é&éﬁnsﬁ&ﬁ%%@aﬂwn&e}vgﬂu' d
forms in e nove conp05|t|ons o sent 1 nvention

be i ncor por at trelatment ol digorfless eraondifionsrmagdigiedby @plstamlf@:ﬂep@fﬁorlﬁ@quﬁ@
aqueous sol uti ons, Eth'ﬁaflé ef oaﬁfé)é{fn%ﬁlist%)gd %&%Féﬁ@%te%unﬁhhythose
suspensi ons, and f avoure emul sions wth e e olls suc

cott onseed oi Pkillegldr gegarippnd wi yaeith teg partipulgseampeunst ysed 4Be Qede ohs
elixirs and shihihRiraRHEREBHIth 6Bthe YRIPFHIES the bl Bl RinthiSRRbS4pd O

suspendlnq agents for aqueous suspensions, include synthetic 15and
gt

nat ur al e SecHvancemengRidamdiscasg cardition. 4 gidiienefacigesaseasieted wilh e

car boxyrret hyl ggtiblidr@agent BB Yrb§t@5hhlé1@§ﬁg patightageNbigity dibCaradpqeoror
gel atin. The nethod of trea di sorders and conditions nedi ated by

a hi stam ne r@@!ﬁ'ﬂlsg?t'%‘e‘é’tgrr?%dﬂ the nese tospdiuskbAesapeent i on may al so be

carried out using Ghedi@llms Hatdromll r@&gﬁeétﬁat%tmwa%ngv%yna}é the
conmpounds as defined her ei n 20and ra“§ rmaceutically acce&t abl e

carrier. The P3¢ pBR eown auhgrneraly 3ACepigd edndi/ oF BRMAERRIEBER 0. 1
ng and 1008 npredietief 67tad bYiligoHtes? QorpoukidCo Kat @fprévent & givee diRdrdeand

i i st ati on sel @ Hledak el i it eCEosde bEth et AL ais

phar mageut i caincledidg mrsgm-ﬁumannejos@lre][il@ngtmﬂ gifitacy iriist Bchdahy patiReer S,
suspendi ng agen ubricants, 25 flavprants eteners, .

ot ebervat T et ArhS A FRMRE Horf & el s oal PR P PREIRE acserdedp
adm ni strati ormetmdis wehk ksedn ih thoclirscal st medisalirdsl s, tabl ets, caplets,
capsul es ach including i medi ate rel ease, tined rel ease and

sust ai nedﬁﬁel ease formul ations), granules, and powders, and |iquid
forms, such as soITtmeifmmwlngs&xamprses akisetiosh teadlirsihenmdestehding of the

suspensions. iﬁgernq%n ug afare noPmteFr)\% 8g}w&gﬁoluIoagombg'c%er;tﬁutédqg 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 oil, a foam, a
gum, a syrup, and the like.

30 Example 1
4-Morpholin-4-yImethyl-benzoic acid methyl ester
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30i nclude sterile solutions, emulsions and suspensi ons.
Advant ageousl y, conpounds of the present invention nmay be

adm ni st er I ngl e daily dose, or the total daily, be
adm ni ster‘g’ |6r’1h tﬁ%ded doses of two, three or four ti rre &ﬁly%&
Furt hernore, conpounds for the present i nvention can be

adm nistered in intranasal formvia topical use of suitable

i ntranasal vehicles, or via transded mal in patches well known to

t hose of ordinary skill in that art® €3administered in the form
of a transdermal delivery system the|dosage adm nistration will, of
course, be continuous rather than S5 atgrmttent throughout the dosage
regi men. For instance, for o qdm nistration in the form of

a tablet or capsule, the active dru§ cosponent can be conbined with
an oral, non-toxic pharnmaceutically agceptable inert carrier such as
et hanol, glycerol, water and the |ike[ Mreover, when desired or
necessary, suitable binders; |ubricant /di\sint egrating agents and
10col oring agents can al so be incorporatled i nto the m xture. Suitable
bi nders include, without limtation, st -Ogel atin, natural sugars
such as glucose or beta-lactose, corn sweeteners, natural and
synthetic gums sucdh2stharaesdk Task Bigecowith » meehanies sérras| adshition ferel.um

Stearate, ”Hgﬂﬁtﬂh'é%ééo%gfeaér@oe @Wt%&ﬁﬂ@ﬂ&myﬁ%ﬁ@a@%@tﬁﬂ esf%!?d' um
chloride and the ik sintegrators include, "'wthout_ 15linitation,

starch, net hy(50&814dbel, 1&pam a”Bérﬁ'@iﬁh'P@Gthf'éﬁﬁﬂmm@uﬁﬁhﬁrﬁ'ﬂsuﬂtﬁ@ li ke.

The 11 qui dsf Offi,rbhaSbbRBkY 1802 B BARISBS Ll D1 Phol B 6 BET FhdiGioROCN S
such as the synthetic and natural % for exanpl e, %?cant

acacia, net hypddesi dropwise owaid Orhia. IReD mbﬁo@améﬁ@t@t@wbgr@ dridet(®&ei on,

sterile suspepgbens, APdqPRadhddRash BbBortesier 8hin) ﬁﬁé%i‘rrﬁwgﬁoﬁﬁﬁﬂr fel ONS
whi ch general [y contain suitable 20preservatives are e oyed when

i ntravenous atfFCHRNSTXE? ¥AS M@Maes jorregm temperature, ‘btrtéﬁé}oé"'te? S|°W and

phar maceut i caktes@MRRPldt@B iiredRSvad HB8REd] ahaNvARNbatA wWaSBeH Rkeb
formul a (]I?q}) as the active ingredient is intimtely admixed with a

phar maceut ¥ caihederperaiuraetior Masgon BEUR\PEIM B1&l THRAPIRIER MHFieE was

conpoundi ng t@tﬁ@&'f@#@?hrs‘ﬂﬂf&% fpeldlireMWatbAKS (ROWhIC Gx‘rvééaddd% Yo ik
forms dependi ng of the 25form of preparation deswe or

admi ni strati oWae@f‘gﬁ‘”ddF@F%@F'orb@#W?é\faélsi'”e@fﬂrﬂélﬁ?'@ Hﬁ@Hrﬁ&BJé'eMbaM y

accept abl e cajijfES 460 MLRES aldEIA sblerbiRrifnk; foﬁ»?ﬁ@é‘dlﬁypthé %Béltl&f ofSONe
of these pharmaceutically acceptable carriers may f ound The

Handbook of PHaERESCEERcdhe B YRIdPHEre RS thf?é’dmb%ﬁ 'i“We T&%@xe&wer e
Phar maceus CatepArfed, antitfNaqidus REeRhas BRERIEN At dishisrbRbihafSé (Breat

Britain. mL). The combined organic layer was washed with brine (150 mL) and then
dried over Na,S0O,. The solvent was removed in vacuo to yield the title
compound as a pale yellow, viscous oil.

"H-NMR (400 MHz, CDCls): § 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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30Met hods of fornul ati ng pharmaceuti cal conpositions have been
described in nunmerous publications such as Pharnmaceutical Dosage

For ns: aﬁ q% oragsond Edition, Revised and Expanded haedas
edited by Liéebernan et al; Phar maceut i cal Dosage For ns: arenteraF
Medi cat i ons Vol unes 1-2, edited by Avis et al; and Pharnaceuti cal
Dosage Forns: Disperse Systens Vol unes 1-2, edited by Lieberman et
al ; published by Marcel Dekker, In%) Co unds of this invention may
be adm nistered in any of the forego\-. conpositions and accordi ng
to dosage regi mens established in thejart whenever treatnent of

di sorders or conditions nedi ated by axQ stam ne receptor is required.
Opti mal dosages to be adm ni stered [re e readily determ ned by those
skilled in the art, and will vary w he particul ar conpound used,
the node of administration, the strength of the preparation, the node
of adm ni stration, and 10t he advancengnt of the disease condition. In
addition, factors associated with the partieyul ar patient being
treated, including patient age, weilfit, |dietland tinme of

adm nistration, will result in the need just dosages. One
skilled in the art will recognize that, both in vivo and in vitro

trials using suitadbP@d mMkn %@”@f@%M@Sloﬁa@@@é‘ﬂif‘éd“@@hphraﬁéﬂmetw

ani mal nodel Sbéﬂz%.cle'iimath?iésv@é@bgtb@wwduwe@f Aaséxﬁfoh o AR
treat or prevent a given disor One ski | In the ar

further recogfi %85t mak Siamin vaehreapddedanddhe mﬁch‘éﬂ Mixture was Stirred

first-in- hymaverﬁkgﬁteatﬁ-@diﬂtéwoeaétdreewamg ¥ g‘)éh@l—i@l (©. mmh@%tdmmu ents
and / or those suffering froma given di d

sor der, e conpl ete
according to @r@t‘ﬂﬁlélﬂ@r%w aﬂ‘i‘ﬁ%ﬁheﬁe@ﬂ@né‘l"ﬂﬁf@c\&@s %ﬁédﬁ@&@éf‘dﬁﬁcﬂs 20

The fol | oW nggfRcaTel £hr. arH2 sofd wfaQ"cblfécEéa @'fﬂiréuﬁnt\bé‘shﬁﬂ%h%ﬁi&% Rfq of
the invention, and are not | ntended and shoul not be construed to

linit in any desd aties°e Hv@?ft\'ia@wf@élYl‘Flérﬂiﬁh’"ﬂerﬁoﬂ‘ri@U@qi s Aavhitaiselid-f ol | ow
thereafter. In they WW&WI]\MA(Q' §hofiebh s PR, ?Nf‘tltl‘%s(b?s Wl-ﬂdf’éé ﬁjdar e

| i sted as 25havi ng been ‘I sol ated as a re5|due
by one of 10r d2afy8dkilz) 7.79 (d, 2H, J = 81%&)440(32H)392383 m, 4H), 3.20-
3.10 (m, 4H)
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-yl)-(4-morpholin-4-ylmethyl-phenyl)-
methanone
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in the art that the term"residue"” does not limt the physical state
in which the product was isolated and may include, for exanple,

solid, an Qi m a gum a syrup, and the like. (@xlz;lgg%

4- l\/brphol i n- Zf“v 73&?1 -benzoic acid nethyl ester btﬁmss%ﬁ

t hree- neck fl ask f|tted wi th a nmechanical stirrer, addition funnel,
and t hernocoupl e probe was charged with 4-fornyl-benzoic acid net hyI
ester (50.0 g, 0.31 nol, 1.0 eq) and 1, 2-dichl,oroethane (700 nL). The
resulting 5 mxture was cooled to 10C. Morph ne (53 nm., 0.61 nol,
2.0 eq) was then added dropw se over ter 5 mn, sodium
triacet oxyborohydride (90 g, 0.43 nol| 1. eq) was added in portions
over 5 mn. After stirring 30 m @, thd reaction m xture was warned to
roomtenperature. At this point, alslow and steady tenperature

i ncrease was observed, and a water lpath was used to keep 10 the
tenperature of the reaction m xt yf el ow 25C. The reaction m xture
was stirred for 22 hrs at roomtg At ure. Water/ice (100 nlL) was
added to the reaction and the rea on m xture was stirred for 15
mn. NaOH solution (1.0 Min water,| 400 nL) was added in several
portions, followed by the addition er (250 nL). The resulting
m xture was stirred for 45 mn. The Iw; were 15 separated, and the

S

aqueous | ayer was extracted with di chloroggethane (150 nli). The
conbi ned organic |ayer was washed with ine (150 nL) and then dried

over Na2SO4. The @temntAmntL%@N@goﬂdm na?sw&etm.twaerbwdaﬁdéhéemas
conpound as a pale yelTow, viscous oil CDCl

VHz
57.99 (d, 2H, chprascvi figk4-carpoxyrbenzyl) mrphp"m%@ ot,ﬂqtlﬂy (130 0. @%3 m@H)

3.72-3.70 % 26 Mz,
N (1 gyﬁhgqi t&uéﬁe@m%tbmﬂo?@ml 20;@)({9%0[%"] eb%@nb"tﬂ)r(y%, e

MS mz ( ESP +) chlczrg@ {{- 1(%@997 '?BlEgér%ll,) Hnder a mtrt)?gen atmosphe’re The
4- (4- Car boxVv- RRBEM hixtRE RAShbsed td HIPCHBE @hiaf8 then cooled to 0°C. The

resulting mixture was filtered and the solid washed with pentane to yield 4~
morpholin-4-yimethyl-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. Nay;CO; powder (7.5 g, 0.071

15  mol, 2.0 eq) was then added to the reaction mixture. The 4-morpholin-4-
ylmethyl-benzoy! 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,SQ,. The solvent was removed
in vacuo to yield the title compound as a as pale yellow viscous oil.

"H-NMR (400 MHz, CDCls): 8 7.35 (br s, 4H), 3.73 (br s, 2H), 3.69 {t, 4H,
J=4.6Hz), 3.50 (s, 2H), 3.37 (br s, 2H), 2.67 (br s, 2H), 2.53 (br s, 2H), 2.43 (i,
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HCI

0

A 200 nlL round-bottom flask was charged with

4- nor phol i n- 4-yl met hyl benzoic acid nethyl ester (4.0 g, 0.017 nol,
1.0 eq).
added and

t enper at ure.

E}%bkt/d'i&) of NaCH (2.0 g, 0.051 nol, 3.0 eq) ﬂ&;ﬂ@&&fosw

reactton mxture was stirred 5over ni ght at
NaCl (5.0 g) and HC (6.0 Min water, 17 ni, 60eq)

were then added. The reaction m xture was cool ed to 0C and t hen

sti

pent ane and d
a white solldOSBP(bN\/IRHOSOO MHz, d6-DMVBS0): 813.1 (br s, 1H), 11.8 (br

S,

(s,

(126 Mz,

51.
(4-
et

rred for

atfei= 42 8B SRR B ocE S o A Bbie Rt BRI

17,99 (3, 102Hu (roghs Bdaul y 0 iadtiad s b d, 1s, 684,

2|\/Srr1

Cycl opr
hanone

STEP A: A 200 nL round-bottom flask fitted with

refl ux condenser was charged W th

4- (4- car boxy-benzyl) - nor phol i n-4-i un@éﬁl%!%ﬁde (10.0 g, 0.039 nol, 1.

eq), toluene (50 @#Cycl Bpiperdzin-0-yD(@9nampholif-4lyl I nyliH onyl

10

15

20

methanone dihydrochloride salt

A 250 mL, three-neck flask fitted with a mechanical stirrer, addition
funnel, thermocoupie probe, and heating mantie was charged with (4-
cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yImethyl-phenyl)-methanone (11.0 g,
0.034 mol, 1.0 eq) and ethanol (75 mL). The resulting solution was heated to
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 60°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 fo yield the title compound as a white solid.

"H-NMR (400 MHz, D,O): § 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=11.2, 6.6, 4.8 Hz), 1.03-0.98 (m, 4H)

PC-NMR (101 MHz, D,0): § 172.1, 135.3, 132.2, 130.9, 128.0, 64.0,
60.5, 52.8, 52.4, 51.7,44.8, 39.7, 39.5, 3.9
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5chloride (7.1 nm, 0.097 nol, 2.5 eq) under a nitrogen atnosphere.
The reaction m xture was heated to 70C for 6 h and then cooled to OC
The resul ty§ ) e was filtered and the solid washe i e
to yield 4“%@6%%#% n- 4-yl met hyl - benzoyl chloride, whic éﬂf\f\ﬁla%mﬁg)g g‘?n
the next step without further purification. 10STEP B: A 250 ni,
two-neck flask fitted with an addition funnel and thernocoupl e probe
was charged with 1-.gcyc Wi Perazi ne di hydrochloride (7.1 g,
0.036 mol, 1.0 eqwgﬁ##%%]&gﬁ@%?@ﬁﬁff and then cooled to 0OC. Agueous
NaOH solution (1.0 M 70 nL, 2.0 eq) was added at such a rate that
the reaction tenperature did not excEegl ﬁ@% Na2CO3 powder (7.5 g,
0.071 15nol, 2.0 eq) was then added eaction m xture. The
4- mor phol i n-4- yl (4 bptopyl-pide raih -4 ryil i pdvoding Bteapl)A above
(9.8 g, 0.836 mol, 1.0 eq) vggaddedyishRR6LiBAGe Qufr 3 m nutes,
while the tTenperature of the rtea i ntai ned bel ow
5C. The reaction mxture was then stirred for hrs. The reaction
m xture was filtered, the | ayers were separ , the aqueous 20 | ayer
was extracted with toluene (30 nL x 2f, amd the conbi ned organic
| ayers washed with brine (30 m)a~and gried over Na2SO4. The sol vent
was renoved in vacuo to yield theXgtl onpound as a as pale yellow
vi scous oil. 11-1-NMR (400 MHz, CDCI3): 67.35 (br
s, 4H), 3.73 (br s, 2H), 3.69 (t, 48 _J = 4.6 Hz), 3.50 (s, 2H), 3.37
(br s, 2H), 2.67 (br s, 2H), 2.5% S, 2:_%HC|2'43 (t, 55 4H, J =
4.2 Hz), 1.63 (ddd, 1H, J= 10.3, 3.7 ), 0.49-0.43(m 2H),
0.42- 0.39 (br s, 2H : 13C-NWR (101 MHz, CDCI3): 8
170.6, 140.0, 135.1, 129.5, 127.5, 67.4’,\6@4, 54.0, 38.7, 6.3 5M5
mz (ESI+): 330.2 (MtFr). Exanple 4 N
(4- Cycl oPropvl - pi perazin-1-y1)-(4- rmrﬁh&lyf?- 4- vl et hvl - phenvl) -
met hanone di hvdrochl oride salt 2 HCl /Th

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-

10  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 {2.00 kg). The
resulting off-white slurry was stirred under Nz at ~20-25°C for 40 minutes. N-
(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (3.50 kg, 27.07

15 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 setile. The aqueous phase was

20 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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Cy0 10 A 250 mL, three-neck flask fitted with a mechani cal
stirrer, addition funnel, thernocouple probe, and heating mantl e was

charged w
cycl opropyl - pi ‘f’)%é”r"%“z“?n 1-y1) - (4-norpholin-4-yl met hyl - phen C]i/ljjszom{oﬁg)%%ne

(11.0 g, 0.034 nmol, 1.0 eq) and ethanol (75 nL). The resulting
sol ution was heat ed to 1560C. Concentrat ed hydrochl oric acid (6 1 m_

0.074 mol, 2.2 e s . then adde S e re
m xture was tﬁ@ﬁ 8@?&5356& mgg 85#(?‘?.%‘”\5?(?5&%%{ (B
190|0| ed to ZOCSIBNBIFICGn@;ﬁopMWé@addgdl&gpl‘é@bltﬁe\ﬂgﬁéltm&m?) Uﬁ@iab_}he
iltration, rinsed w,.t nt,an .an rie .or Ir In, a
Lacuum oven ¢ SoTehtbg BRINR R o Satr S0l aRPaiChps e @msﬁma
(400 Mz, D20)N4th&Zetﬁﬁtrﬂ@ﬂ@@lﬂg)@ndﬂned 8B03TdrE, ~48HB:C) o 2&ohpaRUGSIgEto I =
8.3 Hz, 2 4 (hr % 31(8(m16|—|) 2.88 (ddd, 1H, J =
11.2, 6.6, 4. g'eMz"? tie@%“féf’ éa@rﬂwt‘ﬂfbs 14C- NVR (101 MHz, D20): 8
172.1, 135.3, 132.2, 130. 9 128 0, 64.0, 60.5, 52.6, 52.4, 51.7,
gé?rbl 29.67, 39,553, M5 2 (ESI+): 330.0 (MH).
(5 4- Q/hcl oPr OE’yI - pi pﬁraaiﬂ-lngléss/Ee)ec(oﬂ;-tlémwmf@tdlg-ptﬂepdréteédﬂwSt@;blﬁra&‘)b% 00. L
met hanone | or | S 1 { e | re rati.o -
gl ass-1i ned r@ﬁ&% gwa%ajsw'i’%’eﬁa%%"é"?&%fedﬁ BEFOIa e, @F red
il':) -20h2|5@3 ;l'Q 1BTEH_)%EF2®-QB@3t'DIﬁeld©@&I3 m;?ﬂd&gas%tu(réd for 45 mlgl.gesSg:/nd 24 0a

nor ol n net Ol C acCl I oc ri.ge
ol 1o hytr BRPDEHEGEN IR RONDIAT BRTEES e Silpan it Bitoslais fnedy
Ey)cl o% opy! pi prIctE 1|1|]§aef {iiBateQvdedrandieried tdS@h)eaﬁméboﬁﬁlﬁfg@S%L ripah teking0

e resu t O Ite I rr naer

K o e et R AL ) fﬂ?%%ﬁﬁ&ﬁeaPeaaWﬁeraep'Qafeds
hydr ochl ori deag abm-m;lgnoﬂcihﬁﬁatb?sml Thevesss uiald @ghite fslﬂfrkm(itlbyd an-20-
acetonitri te 1
e i ® P Qe it 358 S Nt st wih s aong o7 B 37 bhfred o

aqueous sat ur ap®dsEPGHdeRVEQILRPBAIER thbite GokbolVRS & 4 RRRoRARAAE b0 t he
stirring suspension. The suspension was stirred for an additional 30

m nutes. The F%i’fqurﬁi& sglt gRaEtes6lidit i on was al l owed to settle. The
aqueous phase was Karl Fisher analysis showed 3.4-3.6% water present.

Chromatographic Purity (%w/w) showed 96.6%

20

Example 7
Trifluoro-N,N-bis-(2-hydroxy-cthylj-acetamide
0 CF3

II

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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20 di scarded and the organi c phase was washed with a 50% brine
solution [water (19.50 L) / brine (19.50 L)]. To the stirred organic
phase was ey gad anhydrous sodium sul fate (2.86 kg) @K‘QSBJ}
resul ting met[lJJSrﬁg was stirred at -20-25C for 1.5 hoursP ezso&&g36
sodiumsulfate was filtered off and the filter cake was washed with
acetonitrile (15.30 kg). The filtrate was transferred to a cl ean

100-L gl ass-lined 1 I and
516N HCl in 2- propgﬁ@@h\?\@re ad E)Msrt&gﬂféeg?gi‘gate lt_'fl t# één%%bnd
as the correspérpiME)(ESIYMiy@0BJAIMHT e salt as a soI id. The solid was
filtered, washed with acetonitrile (10.2 kg) and dried (60 Torr,
-40-45C) to a constant weight to 5yield the title conpound as a white
solid. Step B: Purification EEM&L glass reactor t he

Whl te soli : ) 1

20-25C. The resulti ng mxturemlhamhwéﬂﬂf\tbeSWS m nut es and pol i sh

filtered (to remove any foreign partigles)og.nto a clean 100-L

gl ass-lined reactor. The filtrate was nsfaerred to a clean reaction

vessel . Upon stirring, (polish filtered) ethanol (75.0 L) was added

and the title conpound precipitated I s- HCLmono- hydrate salt.
reE at

The resultant white slurry was stir - 20- 1525C overnight. The
solid was filtered, washed with eth L) and dried at -20-25C
under vacuumto vyi eI d the title ound as @m BFonohydr at e

bi shydrochl ori de sgifitior@N A-HId LBy & éthyi dtarﬁﬁéf(@()ﬁ:ﬂi Mo o firpwed

Bcarpi o 7 17 THEGE3 BUNRE BLeq 515G MO ATTRATRIY - b inine COCFHoNas G

Met hyl tri fih UogORE®HRY)vads2RidEd bdees 5IMPBL) MERSanaddprbrigl @worWeS@asttﬁeran

i ce 25cooled stirred solution of 2, 2'-imnodiethanol (20.5 g,
mmol ) in anhyaqiq%lgo the reaction mixture at a temperature between 5-10°C.” The reactlon

mixture was stirred for 1 h at 5-10°C and then allowed to warm to 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, CDCls): (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-trifluoro-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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THF (100 nmL). The reaction mxture was allowed to warmto anbi ent
tenperature naturally and stirred over night at ambient tenperature.
The sol ve orated via rotary evaporation to yilﬁi;l?ﬂ dobd €
conpound Doy R X 1H NVR (300 Miz, DVEO 20k 9%t,
J=5.4 Hz , 4H), 2.95 ((t, J=5.4 Hz , 4H). Ms (ESI+) mfz 202.14 (W.
Exanpl e 8 5Methanesul fonic acid

2-112- met hane | - ) -2, 2, 2ot rifl.uoro-

acet yl ) - ani no?g%%cﬁ@(%’at ggs(t;{wg?é%% mgx%ur%. %‘hg régctlgr? mlxtLrlrrBe_vyfastheated at

Tri fl uoro- N, N4BiGfof 22 hyganso e eddrtidn mixdebavasdieer( @rdéntggted © artmidk)oilof i n

THF (12 nL) was,cool.ed to ice bat enpe e. Jriethylam ne.(,20.1
mor 523 o8R0 BRI ua S auRthul iRees st S M e R kiR
chl ori de was tdeldaicdiiti domnpohed ae tetlatereluting fraconadnddsdlatap es ab thiek
bet ween 5-10C,_The.reaction m xture was stirred for 1 h at 5-10C and

then al |l owdd PEEYm to anbi ent tenperature overnight. The resulting
preci pi tated sol i dél MARg300 MiHzr 6B Cii):f3. 2098154 kizm r4Hic2 6842.69 (as K H)aIs69-

rinsed with THE %noic? | , then filtered. The 15filtrate
was concentra?‘gg((%o%ﬂ#er (Fﬁﬁetjt”??ﬁﬂé conpound as a clear thick oil.
1H NWVR (400 MHz, CDCI3): (m 4.67-4.38, 4H), 3.91-3.84(m 4H), 3.07
(s, 3H, 3.05 (s, 3H. Exanple 9
201- (4- Cycl opr opyl - pi perazi n-1-vl) - %F—gf | uor o- et hanone OCF3

10 1-Cyclopropylpiperazine dihydrochloride:

)t
E ] e 2HCI
\ :
H
To 1-(4-cyclopropyl-piperazin-1-yl)-2,2,2-trifluoro-ethanone (444 .4 mg, 2
mmol) was added a mixture of HCI / IPA (5-6N, 2 mL). Solids were observed to
precipitate immediately after the HCI / IPA was added. The resulting
15  suspension was stirred for 5 h. Heptane (2 mL) was then added to the reaction
mixture, followed by addition of IPA (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 [PA (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,Q): 3.67-3.29 {2 m, 8H), 2.80-2.75 (m, 1H), 0.91-
0.82 (m, 4H).
25

Example 11
Sulfuric acid mono-[2-(2-sulfooxy-ethylamino)-ethyl] ester
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The product prepared as in Exanple 8 above, nethanesul fonic acid 2-

[ (2- met hanesul f onyl oxy-ethyl)-(2,2,2-trifluoro-acetyl)-am noyet hyl
ester (3. i ssolved in THF (18 mL). Cycl opropylgy g,
20 mmol ) \;\G‘gg)z?%?l“g%ded neat to the reaction m xture. @/%g@{bf%ﬁs

m xture was then heated at 48C for 72 hours. The reaction m xture was
then concentrated to a thick oil and the oil was chromat ographed

usi ng 25-35% et hyl acet at e- hexanes m Xtuge to yield the title conpound
as the late eluting fraction and isolatgd as as thick 5Sbrown oil.

1H NWR (300 MHz, CDCI3): 3.70-3.54 (2 , 2.68-2.65 (m 4H), 1.69-
1.63 (m 1H), 0.53-0.34 (2m 4H) Exanple
rid

1
101- Cycl opropvl pi perazi ne di hwg e: To
1- (4-cycl opropyl - pi perazi n-1-y C9 , 2, 2-tri f|‘3§?69§t hanone (444 .4 ny,

2 mol ) was added Rieterdlamimedi 0.BICh) was RéatédwiNcorbentrited BhB0¢ 20nx80¢

observed to pregipi imediately after th Cl., /[ | PA was,. ad .
The resul t 1 ngPr ol IGAR B VEGLE GploePlarSih o8 B3 impehu BB viide.

t hen added t ootdbeut €26:1803C fai X6 br &he freduitionyesd|utiyn avdslicdole toodmbhiés ( 2
m.). The rgsu]ting.suspension was stirred fqoqr Q.5 h anbi ent.
oot atur b, RS AR el pY§ dns WoPHSFE updbr i Shetle dne A GHEGion

si ntered funnelownisblutian fvak determpiape by G NMR td egntai the title@ompoind hask
was rinsed wt tl PA (3 nL) and the rinse was used to wash the solids.
The 20 solid Ws"Washed a second time with fresh IPA (2 nL). The

sol i ds were dri ed "atNMRBENMHEzEDESOad )traet. ik, By Setdy dc uenHzp4h), el d
the title co d as .a white crystalline solid. 1H
NVR (300 Mt@-%%‘)t’@é'?‘é%: 29(2 m 8H), 2.80-2.75 (m 1H), 0.91- 0.89
(m 4H). 2b Exanple 11 Sulfuric acid

nono42- ( 2- sul f ooxv- et hvl am no) -et hvid _es eejizV\D

2008/ 076685PCT/ US2007/ 086936 Hoo2so _
1-Cyclopropylpiperazine

®
X

A carousel tube was charged with sulfuric acid mono-[2-{2-sulfooxy-

15 ethylamino)-ethyl] ester (1 g) and D.O (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 1TH 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 presentin the resulting solution.

MS (ESI") m/z 127.2 (MH™), 275.1 (2MW+Na).

Example 13
(4-Isopropyl-piperazin-1-yl}-{4-morpholin-4-ylmethyl-phenyl}-methancne

25 succinate salt
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Di et hanol am ne (10.84 g) was heated with concentrated H2SO4 (20. 139)
at about 10-15 mm vacuum (house vacuum and at a tenperature in the
range of aRQWyiskfesi80C for 5.5 h. The resulting sol uti M&gyeRked
to anbient 5 tenperature and stirred over the weekend under nitrogen.
The resulting |light brown solution was determned by 1H NVR to
contain the title compound in sol ution. 1H NMR
(300 MHz, DMsO-de): 6 4.5 (bs, 1H), 3.43, (t, J= 6 Hz, 4H), 2.56 (t,
J=6 Hz, 4H). 10 Exanple 12 1-Cycl opropyl pilperazi ne A carousel tube
was charged with sulfuric acid nono-[2Z* f ooxy- 15
et hylam no)-ethyl] ester (1 g) and P20 (B nL). To the resulting
stirred solution was added t hemp@added cyel opropyl agyn (0.7 ). The
resulting m xture was observed tofforma stirrabl g thick slurry,
whi ch was heated at 50C overni ght| Conpari son he 1H NWVR of the
title conpound with the 1H NVR of ke di-hydrochloride salt of the
title conpound confirnmed that t tl e conpougd s 20prepared and
present in the resulting sol utidg 5 (ESI+) nlz 71€ (M), 275.1
3

(2MMNa) . Exanpie
(4-1sopropyl - pi perazin-1-yl1)-(4-ns i n-4-vl yl - phenyl ) - met hanon
e 25succinate salt Step A: Free Base Preparation A 1L

t hree- necked flask equi pped with anlair Stirrer and thernocoupl e was
charged with 4-(4-norpholinyl nethyl) zoi ¢ acid hydrochloride (50 g,

50. 194 nol), Efgp%ri'-‘??é 899, %baraﬂ&‘?t onitrile (100 nL) and
1- hydr oxybenz
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 mL) 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’-ethylcarbodiimide hydrochloride (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 settle. 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, fiitered,
washed with acetonitrile and concentrated to yield (4-isopropyl-piperazin-1-yl)-
(4-morphoiin-4-yimethyl-phenyl}methanone, as a free base, as a light yellow
oil.

20  Step 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 fo about 60-
65°C. Succinic acid was then added to the reaction mixture. Upon cooling to
room temperature, a solid was observed to precipitate. The suspension was
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nonohydrate (17.8 g, 0.116 nol). After stirring the resulting
off-white slurry at about 20-25C for 5 m nutes,

1-i sopropyhnpl ine (27.4 g, 0.213 nol) was added a i on
m xture mé@og?ﬁﬁﬁgﬁkfor 20 m nutes. Next, N (3- Bl ARt

di met hyl am nopropyl) - N -et hyl carbodi i m de hydrochl oride (44.6 g,
0.233 nol) 10 was added and the reaction m xture was stirred at about

20-25C overnight. Mater . (250 nl) and. aquequs, saturat.ed, sodi um...

car bonat o ( 158018 SRl it tRnsod R o AhaR Lr 0P g St BR e fisne

m xed wel | . The nimged.t THgsUsbpibsn wasiildred, she/@sidabllientebariddrizef ol yéeld The
aqueous phase Wa@ di scar dded and the organi c phase was washed with a
50% brine sol (% WHF PIRPEYY (150 nL) / brine (150 m 15L)). The organic
phase was dried oVEte mesyde otitheditidicompsund wascorfirhédeed PLO@sbigsiswi t h
acetonitrile and concentrated to yield (4-isopropyl-piperazin-1-yl)-
(4-nor phol ' n- 4-yl net hyl - phenyl ) - met hanone, as a free base, as a |ight

yellow oil. 20 Step B: Preparation @&xapydeddate Salt The free
base prepared as_i LeRoAaahoye, (28 2 0,17 0Bl dj in
et hanol (562 rm e e S T ey H-e—was—Heatet—to—ate 55C.
Succinic acid was then added Bishydrechleedérmmatiydtatee. Upon cooling to
roomtenperature, a solid was observed to precipitate. The suspension

was 62 stirred for 30 nutes, then cooled to about 0-10C and
stirred for an additio ! LS P ion was filtered,
the solid collected and drijed, Ntlelcorrpdbfd. The
presence of the title conpdynd _Mas ck w C arlllabysi S. 5
Exanpl e 14 . *h2

(4-1sopropyl - pi perazin-1-vl)-(4- phol i n- 4-yl net hyl - phenvl) - met hanon
e) - bishydrochl ori de-nmonohydrate ~ 0 10To an 18L reactor, equipped
with an o¥@rhead shaan Bl regelad @nagippeduvitihan overhead stirrer, condenser with

nitrogen inlet, addition funnel and a thermocouple at 20°C was added (4-

©)

Isopropyl-piperazin-1-yl}-{4-morpholin-4-ylmethyl-phenyl)-methanone)
succinate (976.4 g, 2.18 mol), 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 funnel 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 agueous 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 Biichner funnel covered with a
Dacron cloth. The reactor was rinsed with 2-methyl-tetrahydrofuran (0.5 L) and
the rinse used to wash the filtered solids. The filter cake was washed with
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nitrogen inlet, addition funnel and a thernocouple at 20C was added
(4-

| sopr opyl -RoRGEsABERs 1- Y1) - (4- mor phol i n- 4-yl met hyl - phenyddmiBhHapeas)
succi nat e ‘?876 4 g,°2 18 nol), 2-nethyl-tetrahydrofuryl (10.8 L) and
the resulting suspension was stirred. To the resulting m xture, over
about 10 15 m nutes) was then added 45% aqueous KOH (597 ni, 4.80

nol) via a li i i

conpl ete di ssgwjﬁl ongﬂﬁéoﬁkﬁﬁéet% llﬂlfr? ﬁg%é Eﬁxﬁjérs@%ag%&g”d%te%l%gg éér 9,( 8ry5
L) to di ssol vértihe thamrdsied ab80tundeayacuunT{28 nuhédpg snileoestaht] veaight td o
separate and th botto eQus er s discarded. To the top
organi c Iayer \ﬁ@qhgﬂ@%amg%%{ |a(§ﬁ§]' e\%sLaﬁ% o@@L) and the 20resulting
m xture stirred foknatiBalAnaises: Ca&@ﬂﬁ%v\ﬂr&Sa%l Nv@86%0Chelgetiibe and

t he bottom.aqueou Y. ! scarded. The organic |ayer was dried
W th anhytrjqr-’ous Na%g(ﬁﬁg%\ggﬁ%g}stl rring for 15 mnutes. The organic

| ayer was filtered to renove the solid. To the filtered organic

| ayer, over about Whilenthe (nregoingsipetificatian teeghes the paiiplereof tieapresent at
20C, was adde / A solid
was observed F‘ o@"éfrsé)é%"m ﬂicg[eé %I”d—égfé#tﬁéﬁ&%gée (%qugt?mw%g 'gata!”%OF ed at 20C
for 3.5 hour sundengioerbihiidhe m@c@cequrthaam\e&mtlom encembagsastatiof thewswall
covered wit h t Was, N of t

2- et hyl -tetr %8195?% &%)g g;ﬂlﬂ?? ﬁéensrl nSOFeﬂetr}@e %E;Sb rﬁ
filtered 30l |MOWIW@HMSQ@rth@awl\w@tﬁmashed with add| ti onal

2-nmet hyl -tetrahyrofuran (0.5 L). The filter cake was allowed to air
dry for 1 h, then dried at 30C under vacuum (28 mi Hg) - until constant

weight to yield the title conpound as white crystalline solid.
Anal ytical Analysis: C 54.05% H 8.32% N 9.86% Cr: 16.65%

5Kar | - Fi scher: 4.82% Wil e the foregoing specification teaches
the principles of the present invention, with exanples provided for
t he purpose of illustration, it will be understood that the practice

of the invention enconpasses all of the usual variations, adaptations
and/ or nodifications as cone within the scope of the 10foll ow ng
claims and their equival ents.
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W Claim or a pharnaceutically acceptable salt, ester, tautoner or
am des thereof; wherein conprising (Xa) O reacting a
conpound of fornmula (Xa) with a conpound of fornula (Xla) ; in an
organi ¢ solvent or m xture of organic solvents; to yield the
correspondi ng conpound of formula (la). 2. A process for the
preparation of a conmpound of fornula (la) NZj A4 or a

phar maceutically acceptable salt, ester, tautoner or am de thereof;
wherein,,c rising 0 OH activating a conpound of formula (Xa),
to yie&&—gﬁgﬂhorresponding conpound of forrmula (XIla), wherein L is a
| eavi ng group; reacting the conmpound of forrmula (XIla) with
a conpound of forrmula (Xla); in a solvent or mxture of solvents; to
yiel d the cdrfdspenisifagthedirppanedonof acompaand offormula (la)

(la)
or a pharmaceutically acceptable salt, ester, tautomer or amides thereof; wherein

comprising

X
O__OH Eﬂ] O N

|

(Xla)

(Xa) K/o k/o
reacting a compound of formula (Xa) with a compound of formula (Xla) ; in an

organic solvent or mixture of crganic solvents; to yield the corresponding compound of

formula (1a).

2. A process for the preparation of a compound of formula (la)

65



(la)
or a pharmaceutically acceptable salt, ester, tautomer or amide thereof; wherein
comprising

O OH O L

(Xa) O (Xlla) I\IJ\/jo

activating a compound of formula (Xa), to yield the corresponding compound of

formula (Xlla), wherein L is a leaving group;
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O L Y (\N/A
[Nj o) N\)

(Xlla) N/j) ” ’ N (Ia)
~ @

reacting the compound of formula (Xlla) with a compound of formula (Xla); in a

solvent or mixture of solvents; to yield the corresponding compound of formula (la).
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