NOVEL PROCESSES FOR THE PREPARATI ON OF CYCLOPROPYL- AM DE DERI VATI VES
FI ELD OF THE_J NVENTI ON 5The present invention relates to processes
for the prepal&t%8r8% cycl opropyl - amine derivatives, usdfGHURBH6/0#1580

treatment of disorders and conditions nediated by the hi stam ne
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10wher e 0 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 response, asthma, itch, nasal congestion and ‘allergic rhinitis in a

25  subject in need thereof. For example, methods for preveniing, inhibiting the

progression of, or treating upper airway allergic response, ésthm_é, itch, nasal
congestion and allergic rhinitis.

US Patent Application Publication 2004-0110746 A1, published April 21,
30 2005 (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 proceéses for the prepér_ation of .



pis an integer selected from1l or 2; Rl4 is selected fromthe group
consisting of -H and -Cl.6alky4 q is an integer selected fromO0, 1
or2; 15eachOR8793386ndependent|y sel ected fromthe gr OUpCTONBI0&/ 41589
of -Cl. 6al kyl, -0Cl.6al kyl, and hal o; R11 is -Hor is

i ndependent |y sel ected from t.he group consisting of -G . ealkyl,

- C3. 8cycl oal kyiberaaimgi énd tiiaz@pa‘f%ﬂﬂb@ﬂiﬁﬁnﬁ@ﬂéf\%wéé QR aYe shit 'fth%@' n
20each al kyl, cycl oal kyl ,. and het erocycl oal kyl s optionally
substituted wht a?(e al anpligations- substituents Ra; each Fr
substituent is |ndependently sel ected fromthe.group consisting of .
-Cl. 6al kyl, fluoro, -OH, -0Cl.6alkyl, and -NRbRa; Rb and Rd are each

i ndependent |y -H or -G aal kyBUMMARY O dHEINVENHONget her wi t h

their nitgogen of ered het.erocycl oal
g et 800 oo SRS ek Bl frd R ILE RS PRI ORa
or -0CL. 6al kyf corsRbuodpehientlayliyel ected fromthe group consisting of
- Cl. 6alkyl, -C3- acycloalkyl, and 4- to &nenbered het er ocycl oal kyl
ring; wherein each al kyl, cycIoaIkyI a het er cloal kyl is
optional ly substitut.ed mnth one, two, or.X _ tituents Fr;
alternatively, RI1 and R12 taken togethe¢r w th-their nitrogen of 10
attachnment forma 5- to 7-nmenberedOQet eNocyclioal kyl ring; wherein.the

het erocycl oal kyl ring is optionally bstt™Wuted with one, two, or

t hree substituents Rd; . each Rd |substituent is independently
sel ected .fromthe group consi'sting i _4al kyl,. halo, -CH2F, -CHF2,
-CF3, -OH, -Omal kyl OH, and - 1& RE. whérein Fr and IRl are

i ndependently -H or -G _sal kyl; ng ' ‘ reacting a
compound of formula-(XX): in a first organlc solvent; to yield 20 the
correspondi ng conpound .of for nﬁia (XAl), wherein L is a |eaving
group; and wherein the conpoun ormula (XXI) is not isolated,

F'f’ (i)
and enantiomers, diastereomers, hydrates, solvates, and
+ pharmaceutically ‘acceptablé salis, esters and amides thereof;
10 ~ wherein '
p is an integer selected from 1 or 2;
R' is selected from the group consisting of -H and -Cy.galkyl;

g is an integer selected from 0,.1 or2;
15 each R is independently selected from the group consisting of -Cy.
salkyl, -OCy.¢alkyl, and halo;

R"is -H or is independently selected from the group consisting of -Cs.
salkyl, -Ca.scycloalkyl, and 4- to 8-membered heterocycloalkyl ring; wherein
20  each alkyl, cycloalkyl, and heterocycloalky! is optionally substituted with one,
two, or three substituents R%;
each R? substituent is independently selected from the group consisting
of -C1.ealkyl; fluoro, -OH, -OC.gatkyl, and -NRR®;



WD 2007/ 053386 PCT/ US20061041590 13 (XX I I 1) reacting the
compound of formula (XXI') with a conpound of formula (XXi1); in the
presence of Wé{hZOQWQﬁé?ﬁﬁc or inorganic base; in aseconcf or@anius2006/041590
solvent; to yield the corresponding conpound of fornula (XXII1);
wher ei n the 5conpaynd of, formula (XX Id) IS not isolated, (XX 1.1)
-R12 and r@a@mr{’g araeaehi Nty o ontG-saiyl, lor RvarihR3taken

conmpQund of ﬁéﬁéméml(%le}()n]tréé’%{gﬁ ipé[c?lﬁ%m?orﬂ‘raﬁg Cgum ng.a nt; in a

third organic solvent; to e correspondi forrml a
(11). F%OWVJ rmg,mnl riog qubomaltytdmmlmmcamﬂahtaw Iﬂ@{ .@u{s}n OCRHS
WO

for the prep conpounds of fornmula (11)
2007/ 053386P%%'8qb @%6/ 0411590 00 .

2is independently selected from the group con31st|ng of -Cy ealkyl -Cz. .
acycioalkyt and 4- to 8-membered heterocycloalkyl ring: wherein each alkyl,
cycloalkyl, and heterocycloaikyl is optlonally substituted with one, two, orthree
substituents R% o

altemanve!y, R and R taken together with their nitrogen of
10  attachment form a 5- to 7- membered heterocycloalkyl ring; wherein the
heterocycloalkyl ring is optzonaﬂy substituted with one, two, or three -
substituents R% ' | '
each R? substituent is independently selected from the group'c'éhsisﬁrig
of -Ci.salkyl, halo, -CHyF, -CHFy, “CF3, -OH, -OC;.ealkyl, -C4 4a|kleH and -
15 NR°R" wherein Re and R’ are mdependently -H or -Cy.salkyl;

comprising
O§C _OH - O*C/L
N
R'® - i g
| s
CHO : " CHO
(XX) (XXI)

reacting a compound of formula (XX); in a first organic _so[veht; 1o yield
20  the corresponding compound of formula (XXI), wherein L is a leaving group;
and wherein the compound of formula (XXI) is not isolated;



and enantioners, diastereoners, hydrates, solvates, and
pharmaceutically acceptable salts, esters and am des thereof; wherein
5p is an i nWEYEPTEEI86cted from 1l or 2; Rl4 is sel ected fPOMUSIves/gIEIOP
consisting of -H and -Cl_6alkyl; q is an integer selected fromO, 1

or 2; ’ - each R13 is independ y sel ected fromthe group’__
consi sting of_-Cl. 106al kyl, _-0C1. 6al kxl/, and hal o; R11R'4 -H/OA

i ndependent | s ect d fromthe group cpnsisting of alkyl

- C3.8cycl oal to 8-prenbered h@terocycl oal kyl m N\/\/nerel n

each al kyl,
substi t ut ed

ycIoaIkyI, and h terog i s|opH ona y
i th 15t wo, t| t uemt sbl%c; N each Ra|
e

substituent ifs ifjhdependgm |y eI ect mt he qroup onsi sti ng of

- Cl1. 6al kyl, flluo 0, 2 - 0CL. 6aHeH——ahe—NRE710; R and R arfe
each i ndependent| - Cl. 6a| kyl , ;(Xﬁ) and Rjt ak eﬁ#aer W th
their nitrogen, of chment [forma 5- to 7-nmenberée '
20het er ocycl aI'-kyI g, said ring optionally substityited with hal o,

- Cmal kyl,, - -or -0C @X_)QP| kyil ; R12 i s i ndepenyd ly sel ect ed

fromthe grodp consisting of Cl 6al kyl , - C36cy¢l oal kI, and 4- to
8- menmbered heterocycl oal kyl ring; wherein each alkyl, cycl d¥KKDI,
and heterocycloal kyl is opti onally substituted wirth one, two, or
t hree substit uentabting the conaddLerinsitiomsliy, (XR@MIWC%%OE%%’W&%?& her
with their >{Xﬁge of attachpent forma 5- to 7-nenb

het er ocycl oa Y R PTEHRICE] aﬁr%g%wepé#n%w"éaﬁwunﬁsﬁﬁgong organic
optional Iy ssdhedrit} it weldwhé Bo®EshoridWy cAfpbMESE BHRASK tx‘ﬂmt ﬁm@f’em the
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each Rd substituent 1s independently selected fromt h

consi sti g of® qu&f orRgiadXXlIQp pot islated; - CF3, - OH, --001 6a| kyl ,
-Cmal kyl OQH, Fand - N qRf; wherein R and Rf are. |ndependentlx -H or
-Cl _6al kyl; 10 conprfging
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and reacting the compound of formula (XXII1} with a compound of
formula (XXIV); in the presence ofa reducmg agent; in a third organic solvent
to yle!d the corresponding compound of formula (I[)
10
| The present invention is further 0 an alternate process for the
preparation of compounds of formula (1)



HOB03Na ( XXVI 1) reacting a conpound of formula (XXI11) wth
source of bisulfite; in a polar organic solvent; to yield the
correspondi M BPEUPHt e, the compound of formula 15( XXVl PET/US2006/041590
and reacting the compound of formula (XXVI1) with a conpound of
formula (XXI'V); in the presence of a redUC|ng agent; in the presence
of an organic or inorganic base; in an @Rﬁanlc sgvent; to yield the
correspondi ng. conpound of fornula (I1). ,Iﬁgﬁpresent . nventton
is further directed to an alteifnate prodess fbr the preparation of .
conpounds of formula (I1) R14 A 1-pN (R43)q J 10and enantioners,

di ast ereoners, hydrates, solvates, a ph ceutically acceptable
salts, esters and ami des thereof; Werein p is an integer selected
from1l or 2; R14 is selected fromt oup consisting of -H and
-Ct.salkyl; 15 qgis an integgma from0, 1 or 2; .. each
R13 is independently selecte )% roup consisting of -Cl- -

Gal kyl, -0C1. 6al kyl, and halo; 5R-H i's independently sel ected: from

t he group consisting of -Cl. 12 - 8cyc| oal kyl, and 4- to- -."-

8- menber ed heterocycl oal kyl rilﬁ @rei-n each al kyI cycl oal kyI and
het er ocycloal kyl is optionally sub;stl tuted with one, ‘or three
substituents Ra; each Ra''substituent is {?dependent ly
selected fromthe consi sting 10of -G .6alkyl, fluor, - '
-0C1. 6al kyl, and 2 nt:omers, dingiemrmes, Aydragassisolvaiespandent Iy -H or

-G . eal kyl, 'phaﬁ%e@;ﬂgal K n”eng%lé 858l Bgferé""afl a}—;ﬂ&z?g tdkddgegen of

attachnment form ab ) ered heterocyc rrng,’ said ri ng
optional ly substi¥if&# with hal o, -Cmalkyl, -OH or -0CL. 6al kyl ;-

15R12 i andepend@mu,rﬁ@w@e?&tédﬂmnthsrgrOUp consisting of
-G _sal kyl, -

R™is selected from the group consisting of -H and C1-6alkyl

g is an integer selected from 0, 1 or 2;

each R™ is independently selected from the group consstmg of -C1
10 salkyl, -OCy.salkyl, and halo;

R''is -H oris independently selected from the group consisting of -Ci.
salkyl, -Ca.gcycloalkyl, and 4- to 8- membered heterocycloalkyl ring; wherem '
each alkyl, cycloalkyl, and heterocycloalkyl is optlona!iy substituted W|th one,

16 two, or three substituents R®;

each R® substituent is independently selected from the group conS|st1ng
of -Cr-ealkyl, fluoro, -OH, -OC+.salkyl, and -NR°R; ' _ ‘

R and R° are each independently -H or -Cisalkyl, or R® and RC taken
together with their nitrogen of attachment form a 5- to 7-membered _

20  heterocycloalkyl ring, said ring optionally substituted with halo, -Cq 4alkyi -OH,
or -OC.salkyl; .
| R"%is mdependemly selected from the group consisting of -Cy.ealkyl, ~Ca.
gcycloalkyi and 4- o 8 -membered heterocycioalkyl ring; wherein each alkyl,



acycl oal kyl, and 4- to 8-nenbered heterocycl oal kyl ring; wherein each
al kyl , cycloalkyl and heterocycl oal kyl is optionally substituted
with one, tW8208708k6ee substituents Ra: alternatively, RCT/USHE6/RED0
taken together with their nitrogen of 20 attachment forma 5- to
7-menbered h [ cloal kyl rin e he heterocycloal kyl ring -
is optionall ;%b@a%@'r ?B@b&ﬁ?%“gﬁ%ﬂ' %gmaby pbstiuted yuth enge e, qrdhree
each Rd subsEhbuﬂn@nm$¥independently sel ected fromthe group

consi'sting of Ihé ﬂhgaloﬂ -CHF2, -CF3; -0OH, -0Cl. Safkyl
- Cl1. 4al kyl"OH, - andalePaiyelrR ang | ﬁalﬁ@t@@athﬁrwghéhemdémadm|y H

or -Cl. 8a|kybﬁaggﬁg

conpound of ' fornul ﬂ;t'f‘él'rﬂgzs to”? aweé%d h%ﬁrﬁdcy%\lb%#{ﬁﬂﬁé “D%]?\ew in

t he presefce hgfergeyickaalio ﬁggé&g@p’monallmsalustrbmtgdmumcsm wwotor theeeyi el d t he
correspondi ng,, &QWR?§Q¢FOf formula (11). In an enbodi nent, the
present invention ditectectto processes for the preparation of a.

conpound of for mueack BisDJbﬂMel)t is &ldepe K@y stfected from the group conssstl gh
net

monte of TER - BRERA A ShRGy O OC slthot: shuos aoely

t he di - hydr obdi°Bfivireréial B8 and R’ areTH@edﬁ'r@%ﬂﬂy‘) H%Yet.'?} %ﬂgx s furt her
directed 60 a product prepared according to any ‘processed

described®herein. 15 WO 2007/053386PCT/U82006/041590
Il lustrative of th@mpmggtion is a pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and a product
prepared according to any of the processes descrlbedpﬁéreln
illustration of the invention is a pharnmaceutical co

m xi ng a product preparngld accorging to 5 any of the .
described herein and a naggZﬁicalry acceptable cdrrierf. -
II'lustrating the inventE?ﬁ\ﬂs a process for nak ha ceuti cal
conposi tion conpri$ing jmxinjg a product prepared agcording to any of
the processes des e n and a pharnmaceutically acceptabl e
carrier. 10Exenplifying the invention are netho rea&ing a

di sorder medi ated bylhi stanine, preferably—bhe [H3 hijsthe
receptor, (sselecte 't_g group consi sting of ol ogi ¢ di sorders
i ncl udi ng sl eep/ éRousal / vigil ance' disordgrs (e.g. insomia.
and jet lag), atte deficit hyperact|V|ty di sgrders (ADHD),

| ear ning and nenory di sorder SX)ﬁﬁ))gm tive dysf uhkﬂl on;S@iNg ai ne,

CHO
(XXVI)

reécting a compound of formula (XXI) with source of bisu’tfite; ina polar

organic solvent; to vyield the corresponding bisulfite, the compound of formﬁ!a
15 (XXVII); '




15neur ogeni c i nflammation, dementia, mld cognitive inpairnment
(pre-denentia), Al zheiner's disease, epilepsy, narcol epsy, eating
di sorders, P¥Yp338%fpt i on si ckness, vertigo, schi zophr eBCEUS2006/041590
subst ance abuse, bipol ar disorders, nmanic di sorders and depression,
as well as other histam ne H3 receptor nedi ated disorders such as -
upper airway all ergi gifesponse, asthnm, itch, nasal 20 cqpgest i on and
allergic rhinitis) co risim nistering to a subjecfin need
t hereof, a. therapeuti‘gﬂm fective amount of a product s\ pLepase
according to any of tjhe prpcesses described herein or a [*% N° .
phar maceut i cal K}wpas descri bed above. 25Apot heryexanpl e of - -
the i nvention is the use of "a pr oduﬁtn pr eg_f'{nraed accor ny ~-of
ﬁ)Ne(par ation of 4 medi canent . for
treating: (a) a g¥edép/ wake di sorder, (b an arousal/ i
di sorders, (c) i (R{% Jet—J—agf—é-ea—aJ;—t-emi onfdef iiti t .
hyperactivity di s (ADHD), (f) aoé ? ning dis der_(_é'j_i Aq nmenory
di sorder, (h) cogniltive 30dysfunction; >§ 3 m graine, neurogenl c
i nflammation, (k) dermentia, (1) mld cognitive inpair g
(pre-denenti a) H@® Qg er' s di sease, (n) epilepsy, ﬁ)zﬁ v (I o
nar.col epsy, (p) an eating disorder, (q) obesity, (r) m)t|on si ckness,
(s) -vertigo, (t) @C)h‘Vli)ophrenia (u) substance abuse, (V)R pol ar
di sorder, -(w) manic, 611 disorder, (Xx) depressmn “(y) upper alrway
al | ergic response?q 5325589 ﬁ%COWUﬂ@ ehformiia (4R Iwithvagestioand of -
(cc) allergie&rihi S1e f
by o OOy hpRulB6tor et bOSHeR e Brifhieioron
processes f oPIIaR Prieprpaaid asesfin @nmmmmlsolwéntf tor yieldathé Ico)reébording
wherein pg_, R12 are as herein defined, useful for
t he treat?renfagllpéé?(ggr ggrﬁwglagﬂg condi ti ons nodul at ed by a h| st am ne.
receptor. 10 4 As used herein, the terns "including",

"cont ai ni ng" and re.u herein n their '
non-1imting sensgﬁé)aﬁeréc' eﬁt‘fﬁﬁenﬁ?'ﬁﬁ %ﬁgg?gf‘%ﬁ?% Oaargle}t%m@p‘,é)prquss for the .
br anched- chapreparation afrcowpctmdesafifdgndla@m 1 to 12 carbon atoms in the
chai n. Exenplary al kyl groups i ncl ude nethyl (Me, which al so nay be
structurally depicted by "P), ethyl (Et - pro , isopropyl, butyI

i sobutyl, sec-butyl, tert-butyl (tBu), p pentyl )
tert-pentyl, hexyl, isohexyl, and the I|ike. OThe term’ aI kyl ene"
refers to a dival ent straight- or prancRed-chai n- al kyl

p
i3 1 o
(R™)q - '
R12
. \;I\i
| R ‘ (i
10 and enantiomers, diastereomers, hydrates, solvates, and’

pharmaceutically acceptable salts, esters and amides thereof;
wherein
p is an integer selected from 1 or 2;

R'is selected from the group consisting of -H and -Cy.galkyl;
15



group having from1l to 12 carbon atons in the chain. Exenplary _
al kyl ene groups include nethyl ene, ethylene, propylene, and the I|ike.
WO 2007/ 05338BRCTPBSI006/ 041590 The term "al kenyl " ref er SCTASA06/041590
straight- or branched-chain al kenyl group hav: Eg flrom 2 to 12f gﬂrggn
inth hai g.; al kenyl group is

g;O{m\/\ol 2p2 ﬁy(l::)ri hpgggﬁgﬁﬁggﬁ%ﬁ%ﬁgq%nﬁbl ?Js%f?ati ve' al kenyl groups
i ncl ude prop- 2- engigh lﬁh?isznée@endelmlﬂys@ieemdl f{?rﬁ{m‘mlgmdpm;dmisﬁpg@ymj_

-2- l, t | ike. The term"allrynyl"” refers to a -
g[]regi gh'te?y-or Ggﬁlglh& gaﬁ%ﬁgﬁ ?{]dali]iighy.l‘ group. having from2 to 12 carbon
atons in the chain. (The triple bond of the al kyny: kgro:Jp- is forned

i di ) ' . | lustrative a n r oups

151 nol ideSpt op- 2. Hhyle-Fities BRgTG it sl Iromptrearbyp Batsistinggt G
hex- 2- |, dei h ; F f lsain OF
fused o spi ?ﬁ'“ﬁé’ﬁ%%%“?%‘-“i"ﬁzﬁif e B b Bl efeln 1
ring atoms tk8FN& ‘é &ysloaliylangl heteraovaien!i ineianally Substiigtedtvatisomer

ring. (Carbo t i pas are sp2 hybridized.) Illustrative
exa?rpl es of yglﬁgﬁfﬁtﬁ{gﬂ{cﬂeﬂ&gHﬁhenyl , haphthyl, anthracenyl,

phenant hrenyl , - an8aeh&" sbiketituamids fretapehtentds sesotbd froef BleSgroQp @onsisting . -

(ring st Sce OF S HAM IhBIE OFt S0e eBRUl BE V T Car bon at ome as. vl |
as ni-trogen, oxyg8handmf aaleach irht@lpgfsr@g?w;]fﬁat g?glfsﬁltkyg;dgﬂ%bgarfoﬂg‘]’l%ggh ng
b of owt IR e GRIPA TR lont iSRS, e Fihamrbered N 1\
1\ g, Nheterodyidalkyl MngRaidi ting dptibhally dibbtituted withthato, =&} saikyl, -OH,

_ or -OC.galkyl; - S '

15 F{12Ais iﬁdependently selected from the grdup consisting of -Cygalkyl, -Ca.
gcycloalkyl, and 4- to 8-memberé‘d heterocycloalkyl ring;'wherein each alkyl,
cycloalkyl, and heterocycloalkyl is optionally substituted with one, two, or three

. Substituents R%; ‘ . |
alternatively, R"" and R taken together with their nitrogen of

20  attachment form a 5- to 7-membered heterocycloalkyl ring; wherein the
heterocycloalky! ring is optionally substituted with one, two, or three
substituents RY; ' ' _

each R? substituent is independently selected from the group consisting
. of -Cy.4alkyl, halo, -CHzF, -CHF», -CF3, -OH, -OC;.alkyl, -Cy4alkylOH, and -
26  NR°R' wherein R® and Rf are ihdependently -H or -Cq.galkyl;

comprising



Th\f , , and the like. WD 2007/ 053386PCT/ U52006/ 041590 The
term"cycloal kyl" refers to a saturated or partially saturated,
nmonocycl i ¢ &YO 29&eW3%r spiro pol ycyclic, carbocycl e havi mgrfusens8sism
12 ring atoms per ring. Illustrative exanples of cycloal kyl groups
include the following noieties: 5 .>11 CO (X>, CO., "EDA <A .
"heterocycloal kyl" refers to a monocyclic, or fused
polycyclic, 10ring structure that.is saturated or party
and has from3 to 12 rifmg atons /per ring selected fr

0, and S heteroatons. || ustr exanpl es of ter Wal kyl
groups include: HH Ny70fc¥NIN(N. 5 NO HN- NH, , 0 IR (_)0000
SNOIC)\eAAHN—élO UNH .V, ,,,s(H NHNHOOO '
y —_— T—(R%)y
I
J(R")
Sho (XX - SONa
- (XXVI

reacﬁng a compound of formula (XXIiI) with source of bisulfite"ir"] a.polar

organic solvent; to yield the corresponding bisulfite, the compound of formula
(XXVI 0;

\ NA A R4
S S
' N

O

\

Y

i 13

1 (r), y
!
—(R)q

(xxamy -
5 (XXVI) |

CHO
reacting the compound of formula (XXVII) with an organic or inorganic

base; In an organic solvent; to vield the corresponding compound of formula
(XXI;



0"0 ,)S, 15NH, the Ilike. The term "hal ogen" represents
chlorine, fluorine, bromne or iodine. The term"hal 0" represents
chloro, fl ud®20B9GMS or i odo. 20 The term "substi Parwdiciereass
that the specified group or noiety bears one or nore substituents.
The term "unsubstituted” means that the specified group bears no
substituents. The terr’q"opti onal Iy substituted" nmeans giat the ﬁ '

specified group is unBlbstitutad or substituted by one Qr nore
ur

substituents.. Wher e te substituted" is used to-ge rbe a
Structural system thg } "Nsubstitution is meant to oc aty any

val ency- al | owed jQosi tf,on op the sy's1t1em- ' O Q_\éi/Jti ons
used in the specit s and 5Exanpl es, .

azol e DCMEDI chl or onet hane
Chifferenti al

are as follows: CDI[=N, Ni - Car bonyl di i m

7 parti CLFRaKLn@,HJFthe Scher
Dl PEA=Di i sopr opy. hyl am ne DVF=Di

t hyl f or mam

Scanni ng Cal orinftry DV am ¢ Vapour Sor ption R1®
EDCl =1- ( 3- Di net hil am lhopropyl ) - 3- etK¥XI\§ar bodi i mi rochl ori de
Et 20=Di et hyl Et he OAc=Et hyl Acetate EtOH=Et hanol
HOBt =1- Hydr oxybenzdt ri azol efxyx 11
Hy y deed (XX N/R ()
ll{*iz

and reacting the compound of formula (XX1I1) with a compound of
formula.(XXIV); in the presence of a reducing agent; in an organic solvent; to '
yield the corresponding compound of formula ().
5 ' . ,
' In an embodiment, the present invention is directed to processes for the
preparation of a compound of formula (lls) |

l/\N o
O

(fls)
- also known as (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-

10 phenyl)-methanone, or its pharmaceutiéally acceptable salt thereof, preferably
. the di-hydrochloride sait.

The present invention is further directed to a product prepared
according to any of the processed described herein. |
15
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HPLC=Hi gh Performance Li quid Chronmatography MeOH=Met hanol MIBE=Met hyl
t-Butyl Ether NaBH( OAc) 3=Sodi um tri acet oxybor ohydri de NVR=Nucl ear
Magnet i ¢ Re3Uh#&es3@Bt =- 0- (1- benzotri azol y1) RH=Rel at i ve pHEmasetioby4138A
or Et3NTri et hyl am ne THF=Tet rahydr of uran TLC=Thi n Layer

Chr onmat ogr aphy XRDX-Ray Diffraction . Wth reference to
substituents, thellusialive plitisdnermionys a pharsacdutical edreposisrecdhpisiag

of such substy ] | stituents inay -be the sane
or difretent HrescaPRESotBe o3liE) 5By Aokt S puis asspOig S
The term " subf &t Progessasedesodbed heraief Angllustration afitERhvericpli§habl y. a

manmal , nost map, whg has been the object of o .-
treatnent, o Qéﬁ%‘%ﬁ@ﬂﬁgg&@ﬁ%ﬁ?wﬁﬁe by REINGet RoduRbbrepatad agsording to.
ef f ecti veSamaono! thespresedsdedeticnibedBanin bhdk pHRERLY all?%&{zéﬁﬁabie
conmpound or @r rraﬁ‘eu%lf:al agent that elicits the biological "or :
medi ci nal regg e "URrElRG g /aventiondsa piarass| fopmakingm phamadesticali ng
sought by a cesessiabecomiBiseid ' ' AP :
clinician, whi cﬁ i ncl udgﬂgﬂal‘ lge@_?mﬁﬁr@g%ﬁgbg%%%%&ég?é %gy 8T g’@ase :
or disorder BEICR§SES das@tbed hereinandigplarh@certicallyecepiatie carrier; -
"conposition” is intended to enconpass a product conprising the:

specified ingredients in the specified amounts, as well as any
product Wi ch resBxemsplifingebeliyvention ack mﬁtdcbs,'offtrsaj‘mh%@@'smbi— ARslibd
t he specifiegd,i i.e ' e cified anpunts. 15 To . -
provide a m?‘éh%@g&gf@%?ﬁ%ﬁ%ﬁ?ﬁ@ %f'@?%%f&%@i??tﬁatfﬁ%the group
expr essi ons ginaigiingerfaieuralbgicridorgeidlindli@tg w -y t
i s under st oog, h{&@t Y\/net.her' tghe I:t;érrr] "Iaboutg_ |ersehibllj‘xslée!éQe %ﬁ%ﬂ%t{é?ﬁ\%yé;&arnée
not, every qUaRtity oPVERCHERRN ieslaghattention defielt hyerapivityclispiters
[ | ue, (ADHD),led i ihmation .
gi ven val ue, { ). ledmird] 88d A2mdRaRbrdds ! & ?*'V%éﬂg’ﬁﬁﬁﬂﬁgﬁ’rrﬁ?ﬂgﬁﬁ%' on

to such g'iven val ue that woul d reasonably be in ase he.
ordi nary fpmafige) damenjiaaplidsegniive émpaiiment (pré-ementia),

: i TeUPRSERdY %) ;
AR o . SRR RS T GER8I] JAPUSH Al st W
sn_ckness, vertigo, schizophrenia, substance abuse, bipolar disorders, manic
disorders and depression, as well as other histamine Hg receptor mediated
disorders su¢h as upper airway allergic response, asthma, itch, nasal o
20 congestion and allergic rhinitis) c_:omprising -administering to a subject m need |
thereof, a therapeutically effective amount of a products prepared according o’

any of the processes (_:iescribed herein or a pharmaceutical compaosition as
described above. |

25 Another example of the in\!ention is the use of a product prepared
acgording to any of the processes described herein in the preparat,ioh ofa
medicament for treating: (a) a sleep/wake disorder, (b) an ardus_él/vigii_ance
disorders, (¢) insomnia, (d) jet lag, (e) attention deficit hyperactivity disorders
(ADHD), (f) a learning disorder, (g) a memory disorder, (h) cognitive

30 dysfunction, (i) migraine, (j) neurogenic inflammation, (k) dementia, () miid'

' cognitive impairment (pre-dementia), (m) Alzheimer's disease, (n) ep_ﬁepSy, (6)
narcolepsy, (p) an eating disorder, (q) obesity, (r) motion sickness, (s) vertigo,
() schizophrenia, (u) substance abuse, (v} bipblar disorder, (w) manic o

11



25mean a charged or uncharged atom or group which departs during a
substitution or displacenent reaction. Suitable exanples include, but
are not |inMeWVe33®wr, C, imdazolyl, and the |ike. Wheceukhesn41590
conpounds according to this invention have at |east one 30 chiral

center; ‘they gByrdee ! B X{ i ere, the :
conpounds pos_se'ss.t’\%gygéreﬂ%g%g_ﬁ’cwPgﬁércagﬁ'@}résl@?@@?p%ea eeingaI@y)
exi st as di ast@y dndiasal eengastipn opéoa)abiengict hodtis, at sablecs WehedSIPERIGS.
and m xtures thereof are enconpassed within the scope of the present
invention. 16 Preferably, -wherein the conpound is present as an
enantioner, the enanti oRETAILEPIRESORIRKICANOSIEHIE IRYENTSORKCESS Of
greater than or e t o _about:. 80% . nor referably,”at an '

enant i ome?i c excegﬁgbfesﬁpgﬁvgﬁmqrhlﬁﬁ'rﬁ?tegéfEHTOC%S%éﬁih%WaF@ﬁ@éOf
preferably stompoumds affognalat(jlomeri c excess of greater 5 than or

equal to about 95% nore preferably still, at an enantioneric excess
of greater than or equal to about 98% pp%t preflrably, at an
enanti onmeri c excess of greater than or e | t out 99% Sim!'lairy,

wherein the conpound is present as a di ister®oner, the di astereoner
is present at an diastereomeric exgess Qf gr ﬁter than or equal to
about 80% nore preferably, 10 at anwel a 'oﬁ@ric excess of greater
than or ‘equal to about 90% nore preflerably still, at an ‘

di ast-ereomeri c excess of greater th Qr equal to about 95% nore
preferably still, at an diastﬁﬁr : pxcess of greater than or

equal 'to about 98% nost preferall an di astereoneric excess of
greater than or equal to about 99% ¥ . Furthernore, sone of the
crystalline forns for the co nds qgf the present invention may

exi st as pol ynorphs and. as su ak ntended to ‘be included in the
present invention. In additi.on, so of the conpounds of the present

i nvention may formsolvates with watler (i.e., hydrgﬁfs) or conmon 20
organi c solvents, and such,sol vateg are also intended to be .
enconpassed wi t hi W%RE Rddpeddt tRi @nfii/eatd amherein defired, skéfll forthien
the art wl {26 L kiRl i t %8 e _present
nventi ofy oy o enc oo o e e8 o5 e B s BR
255ysted§?“said reaction step may also be carried out in a m xture of

t he suitable solv, stens... Wiere the processes for the
preparation of th%%%%ﬁéﬁ%ﬁg%ggi%% r'{bcqﬁgl%e ﬁ%@ﬂﬁ‘f’?%na \OMRPHYNGo
m xture of steruseddwreindn thdiespen, SRAdhstingyeis, 30 separated by

conventional techniques such as preparative chromatography. The
conpounds may be prepared in racem'c form or individual enantioners

may be prepared efHdmimbuligremtdas®sGhhidghtsy, rﬁﬁéﬁeﬁieﬁain%ll%g@u#i on.

The co ounds_ma%/, for exanple, be resolved into their co nent

enant.i oﬁ%r s having from 1 to 12 carbon atoms in the chain. Exemplary alkyl groups include
methyl (Me, which also may be structurally depicted by “"), ethyl (Et), n-propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl,
hexyl, isohexyl, and the like. | -

20 | The term “alkylene” refers to a divalent siraight- or branched-chain alkyl
group having from 1 to 12 carbon atoms in the chain. Exémpiary alkylene
groups include methylene, ethylene, propylene, and the like.
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by standard techni ques, such as the formation of diastereoneric pairs
by salt formation with an optically active acid, such as

(-)-di-p-t oML taric acid and/ or (+)-di-p-tol uoyl PCTUSRA06/P41890
acid followed by fractional crystallization and regeneration of the

free base. The co WS « b r ved by fo t.{on ) o
di ast ereoneric .esp.grgtstﬂgf ég?ng%gs,ﬁé??&eklooaﬁggé%@' 85%@98@%@10%% @Leﬂy'-group '
separati on af@VingriwaR tefl 2tdasboshatuans muke lchainy .(TAE WeLBRI BRI ¥ the He
conmpounds ma ' a' chizra] HPLC col um. - ~Durin
any of the pﬂ%@rs@% gsregﬁllrﬁéga at' ot &P’LE'WEE‘%B%%SUW&)H'H%tfaﬁ_v_e -
10pr esent i nadenylgroups innhmehfopﬁc@ﬁxﬂ,am-@@ﬁ%%ut@éhﬁ?ﬁ-'n‘?ethﬂlggj’p%rﬁﬁgl,
d. 1S

sensi tivezor reactiye groups on any of the nplecul es’ concer
may be ac'?li e\?ég%b‘%ﬂyY’ and tﬂeq‘%@ans of conventional protecting groups,

such as those described in Protective Goups in Oganic Chemistry,
ed. J.F.W MOnie, PlenumPress, 1973; and T.W Geene & P.GM Wits,
Proteéctive & oupsTﬁ“?\t%é’#ﬂ@’ﬂ‘sre@fﬁﬁhaﬁt@ghimbmbmd-&ﬁnrmkynwé}a;gp'

The protecti Rgy; ‘ . onveni ent 'subsequent stage
si ng. et hoda kabaanr s o 2 TR Run@efRE: TEhEbne brag oy inaslermar:
wi ||t ecogni g@upraformedtthetwer sibgisridizaaf cdrben BI@sENtIIIIE0E la08n 'liq%'oﬁﬁé’
be neceSﬁ?ryi R é‘i‘%ﬂ% tl)JI,[_%_to %’? ect substituent groups sﬁc as
(Gi.sal kyl car onylF? “8a % ATVRHMSAEYE et oyl fedadwesyl, and
within its sthegikeprodrugs. of the-conpounds of this invention. In
general , such prodrugs will be functional derivatives of the -
conpounds which are readily convertible in vivo into the required”
conpound. Thus, iThd kemnaiyo fint 20 ng TR
25i nvention, the term" adrr‘nr| n_iﬂaz(ta%r_t iondgﬁ%éﬁgﬁm’egnrgggrr%dagfsgﬁﬁoep?IV%%FJ’%Dt_,‘
of the vari o¥fS MRS SAHRIYCIRLLbT ishiaatuie having eingarigros titatepe el fdaetRir) Y

di scl osek or havi C i 0 specifical di scl osed,
but whi ch con%wel??];réino@ﬁg"u@g%%rﬁggggﬁrﬁ%o{%%%?ﬂ%\%?'U%'%?WL%OUFS are Sgg
admi ni st r at i BPridizednelllpsirativet exabupies of ayhgtouppiut@dbIpieSnyfl OfagHify,

sel ection an rak uj tahl rodrug derivatives are
30descri bed, tﬁia%gx Ih%*%%n?ﬁreiﬂeépgﬁﬁ%ﬁk%r odrugs", ed. H Bundgaard,

El sevier, 1985. WD 2007/ 053386PCT/ US2006/ 041590 For use in

nmedi ci ne, the salts ,of the co unds of this invention refer to
non-toxi ¢ "phar rrajl@@JfafrEa ?Vrag'}c)yip"teﬁfﬁéo ganerocycliy, s fused bisyetigyar -

however 20be pisefydlic, iafohBic RERPSHRId QR ' CAERNG L o thi s
invention or of their phar macegtyi%caﬁl g%g%@felggggﬁgagagtéé%&%ﬂeﬁ?igom
phar maceut i P9 AR TBPEE asdulragey bXygrn, eodsotindseicrmdtone) Agving from
addi ti on saljg & Yhj&dh 1Ry i £X be .f ormed. by m xing a sol ution
of the conpound V\Aﬁ:aa SSOP%@?%% @ 5&6’ a Aok P%%%FEP%C@B'H%WE'%& d
such as hydribe!lsmirg meiediessul furic acid, fumaric acid, nmaleic acid,
succi ni ¢ aci dO acetic agid, bgnzoic aci 3‘ Ci t'éi o acid, tartaric acid, .
carboni c acig or @b)sp ic ﬂd. @t&‘ e , 10conpounds
of the invenﬁi_gn rym ac 'Dc; N i/qt r;(?ggi /I,e\- arnpggutical ly :
acceptabl e salts thereof pay include alkali metal salts, e!g., sodium

or potassiu al t ;/EI kat'we @h rfe{blgﬁl s. 0 8 Ci UM.OLO
magnesi ym t.)a al t's florired) wi tll itdabl g op Jpga Yy
: Py 3r%/gni %sél 'gﬁs’\.'j‘l'hu 9 ik ) @ x @ {It'i ,g '

S
quatern a f eprésent at¥vepharfac

acceptabl e salts r\'5ncl ude the 15follow ng: g acet-at e,
benzenesul f o@- \bernz oate) b' hoRat e, i Bul f, i tartrate,
borate, bromdgsé; Nfal i ’e,t_ o~ GANS | ape; carbewate, chloride,
clavul anate, citrate, di hyd&oc | ori de, €8etate, edisylate, estolate,
esyl ate, fumgl u , gme, N te, ‘

gl ycol l 'yl ar atg, h ezorc naie, ,20hydrabam ne, , hydr obrom de,
hydr ochl ori de; hy%:lr bxynaphtNoat e, N odide, Ng ,arid ths like.
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i sothionate, |actate, |actobionate, |laurate, nalate, nuleate,

mandel ate, nesylate, nethyl brom de, nethylnitrate, nethylsulfate,

mucat e, nap3yo z0eps3seet rat e, N-net hyl gl ucam ne amoni um saktrustdogadiSvo

panoate (enbonate), palmtate, pantothenate, phosphate/di phosphate,

pol ygal acturonate, 25salicylate, stearate, sulfate, subacetate,

succi nate, tannat &heterm ‘fcanch;a!ksdbmfatedp etsmyiaaé@gr pémgn)hgggyadgd and
ch

val erate. a?cmbeo?e% |ve aci nmey be used in
the prepar at'on’s S A T Wkt b o SPIR R]Y %C§£QV@Q Hemutie taheng
fol | owi ng: 3@tcigigen g, udtzstmta@etxaﬁnpm @t cy%to%tt%\ﬁ ?r?&&d&tr%gbﬁ’owmg

acyl ated am @\% am ds, adipic acid, alginic acl rb| C acl
L-aspartic a eﬁenzenesul fonic acid, ben20| c aci d

4- acet ani dobenzoi ¢ aci d, ( -ca phori ¢-asj d canphorsul fonl c aci d,
(+)-(1S)-canphor - -s o ca .. Qi

caprylic @Cin& A g:i m@cy |

dodecyl sul furic acid, et hane 1 2 d| suI oni'c aci d, et han sul f orii ¢

ol o o rzdgmhac.c s Ero

D- gl ucoroni ¢ acid, L o] utamc acid, a-oxo- Iu ari c aCI y'co

acid, hipurt hydr m c aq\ d, hy ochI i C aC|

(+)- Llactlc ( | ei ¢ aci d;
(-)-L-malic aéfd, on| ¢ aC| d nde |c aC| rreth ne@ﬂ‘ﬁf}@n‘i'@

aci d, naphthalene 2 sul fonic’ aC|d naphthalene 1, 5- dISU|f0nIC acid,
1- hydroxy 2-napht-hoi c ‘acid, nicotinc aeid, n|tr|c acid, oleic acid,

orotic acid, oxal® dﬁeéetqpycwihvlt’ refer%tbla:lmqmamllc achded @h@meblyéychc '

01 Lo, Loy eeletare % a0l 4y 0T 0% BT 14 i o

acid, (4)-L- &’E@msalar(ting(setectedﬁrmy(aatmn@ahd N, D t@{d@n@%%é@)msc acid
es i ncludi ng ammoni a, L-ar.ginine,

and. undecyl

benet hani neqnhéeha?'g%%xﬁég?ecsa?fdteﬁ‘?ﬁoﬁﬁ?ﬂkwc%ou%’Gptuﬁé deanol ,

di et hanol.am ne, dpethyl am pe, 2-(di etthyl am no)- 15 et hanoI

et hanol am ne, Ml engxi anine, - e, dr

1H i ni dazol e[;oL @I @ nﬁg?eﬂ @% % g (mj

4- (2- hydr oxyet hy razi'ne, “pota¥si u'H'T‘hde)'xr de,

1- (2- hydr oxyet hyl ) - pyr roHl di ne, secondary am ne, sodium hydr oxi ds,

tri et hanol a and JAAc  hyr.oxi 2017 nbodi/[ngant ,
t he present nal o@ t (Fjj ppg E-I Opr BN oD of
conpounds of NUr' (I TNH 0 ti onef, , ene r\,_hydﬁa/é

sol vat e t hereof, 06 pharya ut| cal ly -accept abI e salt am de or

ester thereofs Wner%gn R1 1y~ R§L3, Rl4, p, and havé_any of the
meani ngs defgze h rN;na ove éhd ui vat'e hertﬂgh

1 ast .one
of the fgl | owyg, 2 ts And qms@é\r;oﬁ@ﬂﬁ

assi gnrrents may be used V\/nere appropriaté with any of 'the

definiti onsihelilea.ns or enbodi ments defined herein: In an
enbodi ment, the present invention is directed to processes for the
preparation of conpounds of forrmula (I1) wherein p is- 1 30 N

an enbodinent, thechE@S HYIokLENE sses for the
preparation of corrgounds A?Q?‘H & Tétgé{‘l@?’qmm&ﬁ%r'bga é? ' HNe- each
he term *halo” represents chloro, fluoro, bromo or iodo.

20
The term “substituted” means that the specified group or moiety bears
one or more substituents. The term "unsubstituted" means that the specified
group bears no substituents. - The term ‘optionally substituted” means that

the specified group is unsubstituted or substituted by one or more substituents.
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i ndependently selected fromthe group consisting of nethyl, ethyl,
propyl, 20 WD 2007/053386PCT/ US2006/ 041590 i sopropyl, butyl,

i sobutyl, t & 200038686 cycl opropyl, cyclobutyl, cycl opent elr/us2006/041590
cycl ohexyl , azetidinyl pyrrolidinyl, piperidinyl nDrphollnyI and
t hi onor phoI [ ”Wh & tl, QA ,s cri bed bov .5In

an enbodi nent, e present |nven ion i “t'he
preparation §ﬂb&’fﬁntw1ut$d”se@r&t tb@mmﬂaxe(riyl\balafmraebwemabsm@ﬁ dﬁ]{ﬁet@g@ﬁ]
together with the nitrogen to which they are attached form .

2-met hyl pyrrolidinyl, 3- hydroxypyrrolidinyl, . AR
3-di net hyl am nopyAbbfevﬁhtiDyib usé’d fpridé @pédﬂﬂésﬁ%ﬁr BAIEN) in t 8 Schemes and
trifluoro t%l rolidi n%/I 2- hydr oxynmet hyl pyrrol I di ny

pi perl din Gf?r?ﬁ) @Wfdi nyl ,” 3, 3-di fl uoropi peri di nyl , _

4, 4- difluoroplpercmnyl - trdiflugr yl '
4-trifluoronet hyI eri d| nyI nor pﬁgﬁ’f@;\%fﬂbﬂh@&ﬂﬁﬁ%&g@ypl peri di nyI

4- hydr oxypi peri di ﬁ@p 2- hydro>€ymet Eyﬂhbmpmetmayl 1 3- e

hydr oxynet hyl pi pepypizayl , 4- hydrox ﬁggplp di y
4- hydr oxyet hyl pi peri '.E:il nyI 3- met hy?5 #&{?e%ﬂéwn .
3- hydr oxymet hyl moPpifol i n- 4- yl = 2- Dbhgttyltornaetitey| mor phol i n- 4- yI

26d|rrethylrmrph 4-yl, thlom) &10“
di oxo-t hi onor phol T r%bﬂj yl, or 2- mat[h FHOH 'BK%F*?“?{"QQQP'OWT‘@W | n" anot her

enbodi ment, the pb¥Sent inventd on Dgndthicedppir Bergibacesses for the
preparation of. cogﬁ&nds of formula éb@%} wherein, Flu and Fe2 taken
together with the rogen to i ch{@RéPetyiamiperenddt or m o

pi peri dinyl, 4- 20 fluoropiperidi @ﬂﬁkﬂcaﬂyoﬂhu‘i‘ﬁcfellwy ncﬁﬁfgl di nyl',
er e

nor phol i nyl, or 3 t hyl nor phol i n n anot i ment, the '
present inventionti® directedo pD@é’é’éEﬁ'@ff or the preparation of
conpounds of forngj@gad!l!) wherein %‘% El2 taken together with the
nitrogen to which they are attache 1yorm nor pholinyl. 25In an

embodi ment, the pE&¥dnt invents on Eibadolr ected to processes for. the

preparation of cogpgynds of farmil Egl er |n ach Fe3 is :
i ndependent |y sel ec'gggd fromthe gr'f)l dEC}S(H ? met hyl , methoxy,

and fl uoro. HPLC In an &rrbodﬂh@hrnerfdrﬂhan@é E@@@Chlﬁﬁ%gr@ﬁws
directed to proceﬁseﬂfor the BOpQﬁg%@gt on of conpounds of fornul a
(I'l') wherein qis I n~an t he present invention is

directed to proceISJIS'BsE for thezpreqaéﬂ\ﬁ,gpgu@fEﬁgfrpounds of formul a
(1'l') wherein R14IS-EP‘& met hyl . 21 I n an enbodi nent, the
present inventi onVfEHEPAYet ed“—“’to &%@@éé@ﬂﬁ@wmﬁwmﬂ%ar ation of

conmpounds of formybm (I'1) that. satjigfiy, raﬁﬂé{%r%}i% i?ésoggﬁcéonb' nations of
ere

definitions given herein and equivalents t In an
enbodi ment, the pPBEent invens on +s( 1dli3¢rmcﬁr¢atctyﬁ processes for the
preparation of c ounds of- for mul S cted fromthe group
consisting of - HH ﬁeig |ve)Hu ty

(4-cycl opropyl - pi Péh az ENL- y1)=~(4-"frwtm5ha]h!n@- 4-yl met hyl - pheny1) - met han
one and

(4-cycl opropyl - plm?a2| n-1-y1y- (4- Tﬁ;%‘b@{qfwaﬂ yl et hyl - phenyl) met han
one : TLC = Thin Layer Chromatography

XRD X-Ray Diffraction

With reference to substituents, the term “independently” means that -
~ when more than one of such substituents is possible, such substituents may
. be the same or different from each other.
10.
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10di hydrochl ori de. The conpounds of the present invention are

nodul ators of the histam ne H3 receptor, and as such, the conpounds
are useful WD WhgBswat nent of di sease states in which teerhisshamine
H3 receptor is involved. Particularly, 15 the conpounds may be used
in methods for treating or preventing neurologic or neuropsychiatric
di sorders incl udi he &8k HuRRE” anus l@ﬁfgm,r&fegl‘rbamcmquﬂalw!‘ei@rraﬁly(@ g. -

i nsomi a and C ract di sorders
(ADHD) | ear n%ﬁgqngaﬁg%ﬁ%ﬁ%éwéﬁlg rgjﬁdsn Whggﬁq% &8 th %’éﬁ’b‘?f tEﬁfﬂme”t
m gr ai ne, ne@hﬁ@érﬁtlemaﬂfemem'aemon demsntl a, mld cognitive
i npai rment (pre-denentia), 20 Al zheiner's disease, epilepsy,
narcol epsy with or w thout associ ated cat apl exy, cat apl exy di sorders

of sl eep/ake honEastasi ‘therageanaslly @ffé‘éiMrﬁBG X a%%%@?%'e}’e% da¥4ddRat

sl eepi ness (EDS), .ciircadi an rhythmdi sorders

di sorders, fatl f@%‘(ﬁs?%&@@s@@@ﬁé’ﬂé@ﬁ%ﬁkﬁgﬁ%&w a]am’eahe blokeyical or .-

i pai r ment dﬁ@dtbiﬂan%é HRAORAER n
Par ki nson'.s-rel-ated fati gue, M be%?&?&f gh N?J'aﬂ;hﬁman that is being sought by

depr essi on- r € 'EEACHEF, |VQ inagamroedical sipgior Dduﬁmdcﬁr&ctlamwmfc}e&fclﬁ@s

di sorders, o ertiao, ophreni a,

subst ance abﬁgblhﬁen aﬁ%b%g@&ﬁgr%&e eg) §' 6‘%’@ r‘?ﬁé%‘# €ssi on,

as wel | .#5 other di sorders in WhICh the hi.stam ne H3 receptor is .

i nvol ved, such aAéjB? h? E{ % i c respopse, asthma, itch, nasal
congestion and alT& g 4 hpiginithe r[nnc W%UBFe@tmﬁeﬁdﬁ@&wﬂmé@ﬁsaFor
exanpl.e, -t he procenicontpribie b &pebiRed Adfed efitshh %egﬁéd"r%d SRBLRIL b0%el

the progression of, 8r treating upper a|rvxn/e§1?/ al ic resp
ast hrma, it ch 25yt B‘Ffd’é’%'? @ﬁ”&ﬁdﬂiﬁcﬁép@i Tﬁﬁt*mlftqnscombm:snsef the

daytime s! eeppoeisd | eﬂ%&’n%&@ﬁed"ﬁéd"%r%H Wl hout associ ated sl eep
apnea, ft work, fibronyalgia i ke. The present

i nventi o is directed to a process for the preparation of 5conpounds

Cor' Vor gt sonl & o REE RO bobEs LS EHbn, SYSRLL A bR "0

for large scale and! or comrer &ra
requi re i sol &pwssiond giveor hgra drecmt goalifeld mﬁ ’Lhel ‘[@]’crﬁl’"ﬁﬁ@lﬂﬁ.t f¢Sg and

d t whj. ch t | d
i gni y cost oragiRid TR SRR iRelt Btoptie wissheriiay os eakevery
Addi ti onal | yguah’my[gl\mﬁsaemﬁsmli@r@lt@ﬁeﬂé‘ﬁto]{ﬂb'él\‘:ﬁlhtl g%n%g.l %{1 %Tglaféoed

ess

mamwe sol v gte whereas a simlar pro

US Pat e 36'3?‘?65’3 W&PP@&PTW?WW@M@%@E%WHW regmainkbly

21, 2005 I :
(a 3)@ iMebktisheddan t(REbd HQI'thg@lE:hQH? \é\gi %Qgﬁﬁ%i%?pgr?gmﬁ%%ng due

2004) woul d re&tjlres multiple solve I nc ng re

extractive BB PSEMesTiRIANd/ar mppsurentenbeentitiarsnposncisgivén alueul a
(rr). 15 The present invention is directed to a process for the
preparation of conpounds of formula (11), .as described in nore detail
in Scheme 1, bel dw usedClmem, Linless oitherwise noted, the term “leaving group” shall

26 mean a charged or uncharged atom or group which departs during a

substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, imidazolyl, and the like. '

Where the compounds according to this invention have at least one
30  chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.
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Accordingly, a suitably substituted conmpound of formula (XX), a known
conpound or conpound prepared by known nethods, is activated

accordi ng t whknuem3ssset hods, in a first organi c sol vent; ptougroadchiidae
correspondi ng conpound of formJIa (XXI'), wherein L is a suitable

| eavi ng gr ouPSiEALIASY (wherein-
the activati ngr ag en? |I§}E9f -| md ”gé%ﬁgéghﬁmfé”é%ﬁﬁfﬂ@eﬁ?vau ng
agent is CDI )eﬂaammewe Aregent qtraerr@aabbmecheme:ss dfqresbeatitintor é@hu@fl%' n -

sui tabl e chl F aeey R BeRLe el AL Bp AR O Rl P Rass Sherenipr tan or

chl ori de, phespaldowbouk§ait, mordepref@mbm b, ki aﬁenahﬁméﬁ@bycé@%%%aggﬁ

equi val ents hlori Jn the resence of a catalytic. a

of DMF; | : aﬁﬁ%}éﬁ%ﬁ’%; I Pk Schcmorpbigrably slibeian naogesiesraesteof
di chl or oet ha@eeatalctahﬁlmlrtefquhﬁto afmﬁnbh% lm re%l%fbg;f %'Pla)i eﬁgﬁno fic

Al ternati veI y, the co(g%oun of TR

Vil sneier's CESRRSHRI O %Ff@’f’e@ﬂ'@q@h@@h% éa&mm}ﬂlrunWhhtm thde) in an
or gani ¢ _sol veBinpsUsdisAsreBEM adh o@aétéﬁgﬁ%?tt% gbénsae g{s%m@gétﬂ@ '

about 0OC to about room tenperature e Cco
not isol at ed d'@tﬁfﬁ@“@ﬂ@rﬁé@@ﬁs of greatemtian c(r)@(ju)at tosalvea @S mol’fe]”praa‘erably,

sui t abl yq8ub known conpound
conpound1[§)r e%g?ﬂe'g%% gﬁ@%ﬁg%ggﬁ%dé r\%g&r 57(6}‘? ?fr%d%@%%w E’(S)f"”frﬂ‘l?’ﬁ@ul a.
(XXI'1) is pr @feée@blyysuﬂr %ﬂmmasmraﬁmaﬂ@@nées%w%reét@r #ROLGr QM2 1o, aboit -
equi val ent, E 5 equival ents; in the presence
of an organi ¢ rnf)orgg %[afact}f%ﬁ tg a;‘@BI IPIYEORGIE G§§SS Giwreater than or equal
2007/ 053386 PETASR @eea,wdﬁ%}eﬁsﬂgtbwyaa a%st@lé%lﬁ%r{oo%fde@b ¢ haggf‘
sodi um car bonawﬁ «%B aisqs%[ym car bonate and the pre era Yo
aqueous NaOH®Y é? - °base is organic, preferably in the absence
of waterj5in a second organic sol vent such as THF, tol uene,

acetonitrile, and_the like, preferably THF;, to yield the 5
correspondi ng conpetitdmere s srmeichthoodsta)ine ﬁ‘rmscforrﬂmmmiﬂpéuridyqsmhe

(XXIII)isn III |sreated
Wth & suitabl auhdyen s AT RpAT A 48 clidope neinsliR be
corrpoung o][ E@nﬁ@dm@ltwwaeeﬂmkwn?(m Hg?admﬁmath@rde,ofmé@mboﬁft% ofthte ,
conpound o refera resent i,n an apount greater
t han about ohe eqdﬁ\\’/érf% \Q‘a?@? 8?%@?3%“3)”??? Qf? AMSURIES] B $¢BMPANge
of from %Q)ouorgﬁntc&:oamm eﬁzd&ﬂwhvﬁ:l!mé§aref@é@;r@érﬂfe€€f i%béé’eﬁcfdﬁéééée@n
anount in the, ar%’g?erﬁé)ﬁﬂe ?foﬂ apout 1.5 to about 2.5 equival ents, nost

preferably i Wi %'@V?%Wfij'e of fromabout 1.5 to about 2
equi valents; 15 in the presence of a reducing agent such as

NaBH( CAc) a, NaBH4, sodi um c anobor ohydride, and the |ike, preferably,
NaBH( OAc) a; wher dPhe sijlied Eﬂjé@l i wilgenognies thad inbcatin g eaetiemsteprof e

amount i n theygangenehbh ABARO UL L4t it o ﬂ"Pg g%g éﬁ 89%!'01‘{%'@ qroéotveni

prefer ablg/ in an anount 1 n tthe range
systems, said reaction step may also be carried out in a mixture of the su1table

solvents or solvent systems

Where the processes for the preparation of the compounels according to
the invention give rise to mixture of stereoisomers,'these isomers may be
30  separated by conventional techniques such as preparative chromatogr‘ap‘hyp
The compounds may be prepared in racemic form, or individual enantiormers ,
may be prepared either by enantiospecific synthesis or by resolu’_[ioﬁ. The -
compounds may, for example, be resolved into their component enar,ltiom'ere
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about 1.5 equivalents; in a third organic solvent such as THF,

tol uene, 20acetonitrile, and the like, preferably, THF, to yield the
correspondi W worpseasd of fornula (I1). The cerrpoundc@/fusio.@g/mﬁg@
(I'1) is further, optionally isolated and for - purified according to

e [ ¥ U d of formila (I11) is not
a0l at ed and BV SehBRbTs, cligh ST nionntokiresmatiapais py st
25 reacted adomdulmgwﬁ@ah@@ﬂﬁallj}ﬁidmdsamd Suih ﬁég-()j@ ?qyu%ﬁﬁ?l}gll(’t?ﬁ% acid

phar.rmaceut i c |t of the conpou

Pref erably, aar{@y? a@igpé?@é@y j-a?éia&@rﬁmd follewed by W@Cb@l@ml’xsialbiai@ntamlnd
the third org@ge@e@%wsmeaweee bite SFB coffb su;%sﬁfag%aaéohfg%goﬁg;x Lon of

the 30 conpoun of formul a e correspondf ng ¢
formula Q1) fPenalinme éif@era@rrsergn @fﬁel@ wanvides, feijovtezhby ch:iormaﬁ ra hlc

[ f: [
Further react sy faRheleniohifey §|"’«£‘€%‘Q%F@W§Fﬁ§@%fn?{E%{}?thuéewa%Z

acid to yi el dn&ghbe cesahesinming ag:htrhaHF?aGeldz!urﬁml | y acceptable salt of
the. conpound of formula (11). In. an enmbodi ment of the present
i nvention, the conpound of 5formula (I1) is not isolated and is

ted with a sudt ofl th6 (oo dHBRE IRCHEbARRbH il tO
;?Zfdet o cor?e;ﬁingltdn%nfhar ngﬁeut ically a%):cept a)f)5 e s&?}ha@?ﬁ%& tﬂe

corrpound of KPR BVRMt Vit may be ne¢essgr andiodieriiable 'tor'(yor:ﬁcésemmve or

i nvention ISre@bﬂ@@x@@pé@n%n?rc%ﬁiﬁ‘nélé’éuléeq r?cgr GEpﬁ'hgixl«f% g cftneved by
conpound of formula (11s al so known as a SO Known 4=

cycl opropy! -'PERBS azeenvenianal paotesting graupsAsydhnes thpke dleeoyiddd et hanone.

, as descripeghdtie @bﬁpgﬁ@darﬁ&cﬁﬁnﬁ%, 84, \PE!WWCO%D@, Plenum 'Bress,
) 1973; and T.W. Greene & P.G.M. Wuts, Protectlve Groups in Organic
15 Synthesx John Wiley & Sons, 1991. The protectmg groups may be removed
at a convenient subsequent stage usmg methods known from the art. For
example, one skilled in the art will recognize that in the processes of the
© . present invention; it may be necessary and / or desirable to protect substituent
- groups such as (C1.Balkyicarbony[)C1.8alkyL_ :

20

The present invention includes within its scope prodrugs of the
compounds of this invention. 1n general, such prodrugs will be functional
derivatives of the compounds which are read ity convertible in vivo into the

- required compound. Thus, in the methods of treatment of the present
25 invention, the term “administering” shall encompass the treatment of the
various disorders described with the corhpound specifically disclosed or with e |
compound which may not be specifically disclosed, but which converts to the
specified com pound in vivo after administration 1o the patient. Conventional
- procedures for the selection and preparation of suitable prodrug derivatives are
30  described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985.
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WO 2007/053386 PCT/US2006/041590

For use in medicine, the salts of the compounds of this inventioh'refér to -
nhon-toxic “pharmaceutlcally acceptable salts.” Other salts may, however
be useful in the preparation of compounds according to this mven’non or of _
their pharmaceut;caliy acceptable salts. Suitable pharmaceutlcatly acceptable
salts of the compounds include acid addition saits which may, for example be
formed by mixing a solution of the compound with a solution of & ° '
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric ac:[d
fumaric acid, maleic acid, succinic acid, acetic acid, benzoxc acid, cltrlc aC|d
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where‘ the
compounds of the invention carry an acidic moiety, sui.table pharmabeutical‘!y
acceptable salts thereof may include alkali metal salts, e.g., sodiufn_'lor‘ .
potassium salts; alkaline earth metal salts, e.g., calcium or magn'esium salts;

. and salts formed with suitable organic ligands, e.g., 'quéternary amrﬁonium'

salts. Thus, representative pharmaceutically acceptable salts include the ..
following:

acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, c'lévulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, -
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate methylbromide methylnitrate, methylsuifate, mucate, napéy[ate
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate)
palmitate, pantothenate, phosphate/diphosphate polygalacturonate,
salicylate, stearate, sulfate, subacetate, succinate; tannate, tartrate, teoclate,
tosyla’re', triethiodide and valerate. ‘ |

Representative acids and bases which may be used in the preparation
of pharmaceutically acceptable salts include the following:. |
acids including acetic acid, 2,2-dichloroactic acid, acylated amino a'cids,
adipic acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic .
acid, (+)-(18)-camphor-10-sulfonic acid, capric' acid, caproic at:id_, caprylic écid,
19



Accordingly, a suitably substituted conmpound of fornmula (XXs), also
known as 4-fornyl-benzal dehyde, a known conpound, is activated

accordi ng 260 6/&064¢/ 053386PCT/ US2006/ 041590 to known npERedses/ddisod
first organic solvent, to yield the correspondi ng' conpound of

formula (XXIs), wherein L is a suitable |eaving group such as chloro,
brono, - 0C( 0¥ONBMIGACIHyEilricErid,oxblardt acithdodayisuditiiin geidgeimanes 2408t ) ,

- imdazol i dg; I i I is.CDl), ..and t like; .

preferably. g’?EWQ%E’o?@@%@e’% \%’A‘ﬁgrg‘?‘ﬁ%‘?ﬁ’?*%ﬁ%ﬁ“ﬁ?ﬂﬁ?&%éﬁﬁﬁa'd,
of fornula (Hxegric acidy galattedc acidhgentisit Acih] ghuedHeptdMabERYDAGIBENIS HER,
as oxalyl ch orlléje 1 hi oc?yl Ic | ori de, - phosphor us oxychl oride, and the
li ke, preferabhSCHBBGECH ds0lEtAmIc Acih peoxordlgtesic erics wiyselielacidnhiphdc
presence ®f acigatylrybicinia mRiN hy@bc e abi, g-fg-lf’ll%\cﬂé ga giﬂﬁ?tlf?’a}%glé agﬁjgh

as THF,- tol uene, ,di chl oronet hane, dichl oroet’hane, ~acet
the like, pr@fiobigfligasidemalaie aaigk (--binalictanid coatpoisratiayf(f-DLrmbaddldXs)

5 henctec vhdih, HoliaRLSof BERORBLhEBHELEITION £06- LR aTEn U
][ ang_eI of (f r osklbNie aoig, d @yelhmythﬁpmhbieraméi, aﬁwfﬁa? aﬂ:lﬁl]'fiﬁri%@&ﬁp@i@fb &did,

ormul a (XXI N L S.0 ed., The cqgnpound of rmula (XXIs) is
reacted wit hélgmé%F@gg)f(éﬁcs%%é’téjatlmt%aﬁ'ggg%rﬂﬂﬁ ¥ iosaheriq sot ')s') , al so
known- astN- cwbgipteopig! achd, patielicrseid, 4-dmiporsagemeoiiidl seaRy Kid) didiic
conpound of farmula, (XXI| S%‘H. s, preferably 20 present in an anount
equal ‘to abo%%'d’osr‘r&"@ﬁ?‘?}gi : {U, IC 5% 1316 aeidpiy-Latssiatic @cl thiocyanic acid,
equi val ent s; pitdlug MesUNOARSGE 2Rl LAB t@ﬁ@b&id?@@ norgani ¢ base (solid
or aqueous) such as TEA, DI PEA, pyridine, NaOH, KOH, sodium

carbonat e, - pot as HaPSdRBIRGEEIMEMNE, HiRgininrebe patbémireg bpnsOvirer vealolsn '.
NaOH; wher ei ha - i £ sabl ¥y .in.the of.

wator: T o hORABNRING, SIRE denBhSR AL dehPakif, 22RENA R fino)
acet oni t19 | egthamel, e¥enplaceine petbflenedibmirkRN-methylighlodnihe, hydrabamine,

correspondi o d, of ..Lor XX LLS) I known as. 4-(4- .

i sopropyl - pin%gﬁg%%g[éi-l' 32{?‘E%n’@%@%@&yﬁﬁﬁﬂ&e%‘@ﬁé‘/d&]@ﬂﬁéﬁdﬁ’dﬂ*&%‘m“ne,
fornul-a ( XXIpipgipzire, potasskod aymdxidapﬂ(lze-hgonmyemy])?Jyrrfgmjﬁy,l SocdoRdhh) S)
is reacted V\éilrl;]ﬁsa ﬁ%l ta@l/a/ sabst;i ut ed conmpound of formula (XXIVs),

al so known ‘a8 "ot PASHIMHRYrgXIREHiRNEG R, rofRethening ped eedv/drexids.
formula (XXIVs) is preferably present in an anount greater than about
one equi \6al ent, re preferably in an amount in the range 27 of from
about 14% about '83BRMPafiBeNg thepresest bvention is ditactad fonprapessesuat then

it Eea:] agggugzprép%i@h‘é#boﬂnp%uh@s @%%u%- (ﬁ),ed?‘éjnvé’ﬂaq'ﬁi%?ner,"&%tepé_%gﬂ ably
hydrate, sp!vate thereof, or a pharmaceutically acceptable salt, amide or ester
thereof, wherein R'", R, R™, R™, p, and q have any of the meanings defined
hereinabove and equivalents thereof, or at least one of the following -
25  assignments and equivalents thereof. Such assignments may be used where

appropriate with any of the definitions, claims or embodiments defined herein: |

In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (ll) wherein p is 1.
30
In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (1) wherein B'* and R' are each
independently selected from the group consisting of methyl, ethyl, propyl,
20



in the range of fromabout 1.5 to about 2 equivalents; in the
presence of a reducing agent such as NaBH(OAc) 3, NaBH4, sodium
cyanobor ohyavo ete7omsst 5 the |ike, preferably, NaBH(OAc) 3pcyhigidb/muikde
reduci ng agent is preferably present in an anount in the range of
referably in an anount in

the range of TP5AuIP. S5 gSAuN. SebrRerih oalabhita cyclopanthi r

| veptlos il
oSy, THR s 8 O R KA oo,
B‘Rﬁori%l y subs

(11s), 10al s&2 s tituted as described above.

(4-cycl opropy!l - pi perazi n-1-y1) - (4-norphol i n-4- yl met hyl - pheny1) -

nmet hanone The corrpound of formula (11s) is further, optionally. -
i solated &nd / or e pRbeglinaedio H prgsent ikvention e tihectsd té\b?cﬁfeeééé foe e

t he conpound at,ed ands4/ or _purifie

rather, the g?ﬁggﬁtﬁﬁ%@c# or rruridS thﬁ'i’juggghl‘@%r@% gcﬁ%@%ﬂak%to@@fh@r

known net hodwithite w’r@g@natowdmremqmde aga@fe@rf@ﬁﬁ@me@%ﬂ;w@emgptaabl e
odi nen

salt of the of the
present |nven%}§%wwg ﬂp’%@' “ﬁ)fjfamis}oﬁm@hdmﬂs? Srdmetiiimeiolidient 2ed

with a suit abiflyosehet higinag toyield
t he corrf poﬂdlylnﬂlpgﬁ ZEE{;SU'“?:I Waﬁgﬂé‘%ﬁﬁ%ﬁpl ;?eﬁfh d%rrpou%d of

formul a (11s)4O'P el ﬁ’ﬁ'h‘PrQﬁPEtflﬁ@Vﬂ)r%é'@iﬁhlqrwpandloyi 3t he
conmpound of frmmmdn@etﬁ}lbﬁﬁeridﬁwﬁ‘% n‘ﬂﬁ@z o%&@é@ﬁgrl&ﬁy{ ﬁ%&b@&g\%

sui tably sel ected phaimaceut |ca cce € ac
cor r espondi niyY %Hwﬁi&%{éﬂﬂylcéﬁww’%ﬂw ptl@bj/le%;atl toxgfn dth}dplpeﬁmiﬂyng- of .

formula (11s e J r dlrectedto
a pr ocesg foenydrgﬁyrg(?tg '%%}fa(]) \ fﬁ@rﬁ%ﬂﬁ%&h’ “ffsB’ryrlm‘{ éy(frP?‘)}etBﬂPr'ﬁPF@ng
E);(;P/?Ir ?gl on W%hﬂﬁmﬂphwlt@wh@dﬂym@tw}i]ahﬁlmo@m g, of L or mul ? d
n erein may be isol ated.as
a solid, cheli1 y pr%@? %hgﬂ' 33’v£n¥VQ E¥I”¥?é\lﬂ%“rb‘ﬂ deb!emorr;pl&lwbﬁ.v
and / or i npdiox@thismabghalinyd- wdraih%tﬁ IHJrﬁhdli%L ?/Lvestﬁ the %deﬂyde.
e Schenes whic

internediate (a a9 nd of rrrula III
fol | ow herein). (Agj?%b@f BetT L?SQ@@@Y‘ M@g@r‘l i diiectatbiogiroeesses .
t he present fbnuw:eparat@ncbfr@ﬁ{mnggOpfoqﬁqgfaeﬁlzV\;,_%rreﬁhaxpﬁ% ﬁuzc,[gkl on

of the aldehyde internediate, a ound o

conpri sing B%@%@@QWTBﬁh%ﬁ'tf(t%”d@r“ﬁ‘é@biblﬁmar@aﬂa@mdidrm wiperidiagl 4, 3
i sol ati ap off f ‘
purification %ﬁ%?ﬁuﬁk’wf gml;%lﬂg\%ﬂoé%teek ﬁﬁgﬁ%cﬁ’glﬁ& grﬁgl%nme% morp%ol f-a-y -yl .
recrystalli z!a?[r’r“@ﬁihel’r@Wbéd&fmntaﬂblbmrssﬂmamenﬂmls disedtel hapRlces&idRPtHe -

i sopr opanol efer et hanol . The

bisul f1te ddreias ?%%ﬁéﬁpﬁ@ﬁgﬁ)épﬁ E‘eﬂ' %aw@m §n€&h§i¥alﬁéd0@@thet

to yield thevietierddogamuowhidhafiey areraitaahéd kdmPmAbAGIHRpAL i vel y, may

be reacted to re-formthé conpound of formula (XXl II(? whi ch is then

reacted according to the 10processes as descrlbed herein, to. yleld

the desi25ed conmpowad ephbddramt and bt ﬁg{'g%% éé'§ -
may alternatjvely be grepar ed accgr Ieﬂtgmven roggessoagr8 gﬁlf rth?e
in nore det A'¢ParatiaR RERRMBOURES offormula (Il) wherein each R™%is andependently

selected from the group consisting of methyl, methoxy, and fluoro

In an embodiment, the present invention is directed to processes for the
30  preparation of compounds of formula (II) wherein q is 0.

Inan embodiment the present invention is directed to processes for the
preparation of compounds of formula (1) wherein R™ is ~H or methyl.
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Scheme 3 Accordingly, a suitably substituted conpound of fornula
(XX), a known conpound or compound prepared by known Mt hods, is
activated amaprodi/engsgso WO 2007/ 053386PCT/ U520061041590 pki@xho6/041590
nmet hods, to yield the correspondi ng conpound of formula (XXI),
wherein L is a suitable | eaving group such as chloro, brono,

-0C(0) 0- Cl- - OBt (wherein the activating agent is HOBt), h
-i mdazol i de (wherreamefit@diséhtyfHd
preferably chloro. SFgr exanpl e, e?ir?lﬁmen:héng?{j%?cgé&‘{j%épo%gﬁ% %‘“ﬁ&*

formul a (XX Preparaiign efccampatngssfiferaniie ( (IBrihat satiatyi any ageot theuch as
| yl chl h d d the -
e prer or SPoirebRRst bR 9o PRORRD AR Rn YRR 6t T ¢ he

presence ®f a catal ytic am)unt of DM in an organic solvent such as
THF, tol uene, di CE‘I chI or get hane, ,10acetonitrile, and

the like, prefera ‘?@r InveRLon indiEried & P'f%‘ﬁﬁ’iﬁsafo( $og)
i s reacted mptdpaﬂt!o&rtﬁlwm[ﬁauﬁé%mérmtl rs@l@ﬁé&’fr@:‘ﬂethgédﬁl%&% 'cH'm '
%CM ra

ani c .sol vent such ate ure 1 n

hl d
?angrel ofe ¢ fr oiﬁa %WO%R*BB@EWd Y’r)'éﬁﬁqrﬁh?i&‘éﬂlm%ThylFﬁfﬁFm*)abBV\ﬁmohe and
conpound of {oeyaid@EsHYRH; ber‘a%mﬂ%l)i @%?ff)ﬁ&m 4? fmethyl epcPTé}@r?'p %%HBS of

formul a &il%’ is reacted with a“suitab sub

fornulaf xjﬂydrg:clg Bﬁ/ﬁ corrpound or corrpound prepared by known

met hods, wherein the conpound of fornula (XXII) is preferably present
in an-anount equal to about one equivalent, nore preferably about

0. 95 20 -equi val enthg C@mpohﬂdq)obﬂ;lermeserﬂ iran&ntimgam modulditeraiang c base

(solid -or aq| r| di ne,, NaOH, KOH, sodium

car bonat e, pggfél@?]%%%gg %ﬁﬁ %ﬁhQ‘P GapapoUtidstate aiseiHl ke taament

the base is ordjserse, stafeeflemaﬁxtrythlemxétamn‘%bﬁﬂé‘c%pﬁ:lfr ig\'ﬁ‘{v%k'\ﬁed'hrPeﬁfﬁculariy,
acetonitrile, and

| h
or Srer bty THB coflrBR aianhe uBPY BLgBHHtROCBHART MSYeNTTE HRUIalogic
(XXI11). Pr e&ma@bysychhﬂn@@ﬁbﬂié?@' irfudh rﬂj{ éﬂééﬁ{mh%é'a'nh)arbﬁ ﬁﬂﬂ)i%!'aﬁc?é at ed.

The conmpound,of for éXXI 1) is reacted with a ource of
bi sulfite su ﬁOrggrq\Qf@dg OYRP'@GS‘U! ighlaot r@entlﬁ@deﬁﬂlbfﬁmﬂmtwﬂaqimdms
NaHS03; 30 whgreny) id present in
an anount gr eat erpt hde;ﬁmg%ocﬁeﬁowﬂégo%é{é gon 'tgé?j&g{%ﬁbgﬂ r{hfgiame
preferably i mﬁtaﬁg%muﬁtammahmg:@nmtrar mﬁda:bgurlttvélmpalahent(p% -dementia),

o val ot o APRERAETHIRAR, pfodey, riBalPslEANRL ilERLaotocdst salox,
_ cataplexy, disorders of sleep/wake homeostasis, |d|opathlc somnolence,
excessive daytime sleepiness (EDS), circadian rhythm disorders, sleep/fatigue
disorders, fatigue, drowsiness associated with éleep apnea, sleep impairment
due to perimenopausal hormonal shifts, Pérkinson’s-related fatigue, MS-

25 related fatigue, depression-related fatigue, chemotherapy-induced fatigue,
eating disorders, obesity, motion sickneés, vertigo, schizophrenia, substance '
abuse, bipolar disorders, manic disorders and depression, as well as other
disorders in which the histamine Hy receptor is involved, such as upper airway
allergic response, asthma, itch, nasal congestion and allergic rhinitis ina

30  subject in need thereof. For example, the invention features methods for
preventing, inhibiting the progression of, or treating upper airway allergic

- response, a‘sthma,' itch, nasal congestion and allergic rhinitis. Exceséive
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WD 2007/ 053386PCT/ US2006/ 041590 THF, DMF, acetonitrile, and the like,
preferably ethanol; to yield the corresponding bisulfite, the
conpound of YHIRUIBEXXVI 1). Preferably, the conpound of PEBURING041590
(XXVI'1) is isolated by known nethods, for exanple by filtration and
washing with a sui t%lél-e or?g@i sol vent 5such ethanol, hexane, and
the like; and2YVBR SEePNGES, &5 PG pilhior wéioubgsdosiied slech agsea,
for exanple @Mifﬁmkyﬁirah{yb@é,img, M(Pfﬂeﬁikﬁ“i tabl e sol vent such as . -
met hanol., ethanol, i soproépanol, acetonitrile, and the |ike, ‘
preferably ethanol. The conmpound of formula (XXVI1) is reacted in.a

2-step or 1l-ste : in the bisulfite,is reacted to - ;
| i bergt e the cofri@%@ﬁ%ﬁﬁgﬁ‘gﬁmgﬁre@ﬂe@ ORGSR W%?%Pfﬁﬂaéatl(%@fl-l) :
and theda$ ?eh?@é%@m@if?dnofﬂ (ﬂp_rﬁ}ugarcﬁcéxsbnhé ﬁreéﬁ@lqﬁ@&lﬂ@ﬁig é hef, N
conpound © r to vield the correspondi ng conpound o C
foprp mila (I )Egﬁ%&e&§8&a{9%¥4'§,aﬂfjﬁé” EEWﬁEﬁ!ﬁingtﬁrpngaggat(%Mme)s is
react ed wi t hnat equlr@biojatioubsid Amt;ﬁﬂiﬁ@@ﬁmpémy%eﬁﬁgaiﬁ{ﬁ %?%.'d&f rr;et '
ods, e

known conpound or cp ound"?re ared by knownmet erein the
conpound of FGMHRICR “FE@(?'VP 9&'@@%%@/’%@@%?%&ﬂCbFﬁigblymwBt'pi@hmver
t han about 088 ag8tie\HETr coifth a ol AT 1. the ran
of from gbout f t"gbabout r2C 20e§ﬁ)i?c{/lglt3§%i ?@dﬁ%@éﬂ%ﬁ@?ﬁ%ﬁ%ﬁ% P_r,eseﬁte
about 2 BYu PHFBEIsMay Retgeepieieddnassingle sovedusystemagbatcasucsingar

NaBH( OAc) 3, |4 | . the L ef erabl y,
o oney 5, B SR PR 6 ARG S Pocthichi
amount i n t heullishge April 21,01008kalso dudiishedhsPCT PAbIideEbA WS, 20007837801,
05 equi val ent'e) s BOPHE ot R ARl U miraReir &b such
as TEA, DI PEsytraujivé diorievp Nalehnts@Hppaddtd e ddrﬂfﬁadrﬁfs@f%%lﬁ_ﬁ_@% .

aqueous OH; in an organi c solvent such as dichl oroethane,
tol uene, Tacetonitrile, and the like, preferably, dichloroethane;.

optional Iy in theThy seeasEnednidnSows f ' %q}a ' I ay
Montnoritlonite K- 10@§avai | abl e fro%g%tlegrt?%%rgjc Tl 52%—‘5%%3%@8“@9 .
No. 63937- 00°BYPOUE qffrmyla éll), s depelikec inanererdesaibiordchegne dipelowd of |
formula (I11). One skilled in the art will recognize th wher ei n
t he anount of the conpound of fornula (XXIV) is greater tham\6r equal -
to about 2 egyivabgnts, 31 WO 200f/033386PCT/ US2006/ 041590 then one
equi val ent of e conpound of formul a (4V) acts gs the orggnic or -
inorganic basefjto liberate the al dehyde,} t-he conpoynd of,,fpfrmia -
(XXI'11) and thergfore, additional ©Orgapre,or inorganic%a i s, jnot .
necessary. 5 ernaRivel y, the gonpounid of1f arsgul a |( XXVI 1) -ﬁl' dact ed
w th an or.gaR gt 1 norgani ¢ base suc , Dl PEA, —pytt+the—NaoH,
preferably 10% aqueo NaOH, wherein the()@qge s
preferably pregepy in an amount greater iﬂﬁn or eqyal to about "1 _
equi val ent, nore preferably in an ganount”'im the range of from about 1
to about 2 equigxahents; according fo (XX1) :
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10 known nethods to renmove the bisulfite and |iberate the
correspondi ng conpound of formula (XXI11). The conpound of formula
(XXIT1) is woemoreassted Wth a suitably substituted conppefgs®bsiostsoo
formula (XXIV), wherein the conpound of formula (XXIV) is preferably
present .in a nmount g%eater th or equal to about 1 15 equival ent,
preferably in an ano int range of form about 1 equiwitent to
about 2 equival ents; i h sence of a reducing agent s as
NaBH( OAc) 3, BH4, . s diunNcyanob rohydri de, and the like, ef éf’abl y,
NaBH( OAc) 3; ergi n QgﬁLéducing agent is preferably presght in an
anount in th rgﬁﬁﬁ’ﬁf fom about| 1 #3\abo 1?Z'equiva(ﬁ 3“ afe
preferably igm an apount in the range 20 fromabout 1|25 to about

1.5 equival efts; {onally in the presehte of a sour acid such
e
o

as the acid ¢lay M Bl lonite [K-I0 (ﬁéa‘—;—m e fro RJ3
Nafion-H (CA|Re 7 63937-00-8)] and t ke; in an i c sol vent

such as THF, |tol uephe, acetonitrilje, and the Iike, prefefably, THF, to -
yield the cofresp Ang conpound fof formula (11). 25 Prﬁﬁeﬁrabl Y,
t he .conpound| of fornul a -\(;I I&J i's ifsol ated accordi ng to know t hods,
for. exanple by solvént e¥ipBlatidn. The conpound of for mulja (11) (iay
be further, optionally, reacted™according to known nmethods} “to yield
its correspondi ng pharmaceutical ly acggphaphe salt. 30 ~ ln an
enbodi nent, the present invention is directed to a process for the
preparation of tHeECOEHPIUNY SWtativpuRetiuted DoMPoNg of ketowia &6X), a known

v o el SRR M pgaggionato
descri be@ i rnedremgsols) ini anfirst hegmsictsdlednivto yield AhécoprRepénding 26fvposnd
SScheme 4 of formula (XXI), wherein Lis a suitable leaving group such as chloro, bromo, -
OC(0)O-Ci.4alkyl, OBt (wherein the activating agent is HOBY), -imidazolide
.(Wherein the activating agent is CDI), and the like; preferably chloro.
For example, wherein L is chloro, the compound of formula (XX} is |
10 * reacted with a suitable Chlofinating agent such as oxalyl chioride, thionyl
chldride, phosphorus oxychloride, and the like, preferably about 1.05
-equivalents of oxalyl chioride in the presence of a éatalytic amount of DMF; in
an organic solvent such as THF, toluens, dichloromethane, dichloroethane,
~ acetonitrile, and the like, preferably THF. Alternatively, the compound of
.15 . formula (XX) is reacted with Viismeier’s‘ reagent (chloromethylene-dimethyl-

ammonium chloride) in an organic solvent such as DCM; ata temperéture in
the range of from about 0°C to about room temperature.
- The compound of formula (XXI) is not isolated.

20 The compound of formula (XXI) is reacted with a suitably substituted
- compound of formula (XXII), a known compound or compound prepared by
known methods, wherein the compound of formula (XXII) is preferably present
in an amount equal to aboyt one equivalent, more preferably about 0.95

equivalents; in the presence of an organic or inorganic base (solid or aqueous)
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Accordingly, a suitably substituted conmpound of fornmula (XXs), also
known as 4-fornyl-benzal dehyde, a known conpound, is activated

accordi ng t wkmowessgsst hods, to yield the correspondi ng ceapRidnfeefisoo
formula (XXI's), wherein Lisa suitable |eaving group such as chloro,

roa ) i aade B PRI, eiind JIROE, Rel Gesbhim carooniss, parmssiu
l'ike; pref er abthonake,@nal.the like, prERiralsi 8004 SqudkiRy [@%)qj_g}\ghigre%klggasé he

conmpound- of forml a (s reacted with a suita orinating =
agent such ag?%‘f’ﬁr‘gé?ﬁ%‘%}’ iryie asppeg Pt wAlesT Ndeseqendsprpania solverit such
oxychl ori de, aaﬂmﬁ,h@lubhé,eace@érﬂfrﬁ,%?'d%hé‘lﬂﬁ?é{t%%fegé%%oﬁﬁﬁ?l val enis “of-

thionyl chloride in the presence a catal t%yle , 1A -an
organi ¢ sol vERFeSRKIRgcappoundeifersyladiXetilor omet hane,

di chl or oet hane, a¢gt@BH ! ke, prefergbly THF. = . -
Al ternatively, the cg?rp Skrfh&gg@g]ruﬁﬁ(gkltliﬁﬂ&i'?l?tgact ed with = .
Vilsnmeier's reagent (chloronethylene-dinethy - amoniumchloride) in
an organi c sol ven{,; at ‘a erature in the range of from
about 0Cto about ?%%%SEQ%E%QV'WHP Byegcted yéthod apiahhisdistituted
formul a (XX edmpsumbbf fosmiutet @XKIVE Bhehova&SH AU lﬁ}ggé?é d Sy
reacted with a suiﬂiﬁg@{)cysp_s bst.i tu?ed coﬁpoung L(J)f ?{)(?Hnm |}°§§ed§¥ o)
=Di

known as' N cfiB FeigithcompRuahAT tosmptand!Vivsarrefenabieresent
conpound . of haaramauk Sy th " [ n,.anpunt’. equal
to about onei egui value%%ge- rror-eé%rgtgcfﬁg%r%%%é ag%rﬁsﬁ@tr%b%é%ﬁp dp@rgt%rpgpﬁ
the presencedfie&aNgs phikP® about hde ghaits basivalests, imbre preéf@rapfusiitin)an
such as TEA gB) rd 4 e, Qf L+~ S0di car bonat e; potassium
car bonat e, aerllde ﬁg”f%éé,‘ e?@f%@ﬁ%ﬁ?“%;m\ﬂ%@#@?ﬁ R mgsb'r‘gahi c,
preferably iRprefarablyis anceneintwather range cdifront gomitc! .5 &) Ment .@é@ﬁi\)ﬂé?jté'
THF, toluene i tLile,: he |ike, pref ly THF;, to yield
the cor rﬁggpo[ﬂéﬁﬁg%(iﬁ%%ﬁ I’f1§ %@ﬁﬂgﬁ REPAT SUER) EFSI @%gﬁ@ﬁ)@r NeBBk.ysodivm
conpound of $yanebbwhiidie, s)d the likef prefobBlyeNaBH N L O
fornul a (XX%%%% 'éé reaﬁ} ed with a I;ui ta%?e 2our(%éc)c{)51“ﬂﬁ?su: EI teagg@ﬁ
as NaHs03, s ISFTERY Rregentinaregoumtn thasesds okEpmoahouttidoaibout
the source of ehiisalkhis endrs ppsrefema ' lvcs: real e
than 20 or equal t50 aboutr gn,e e u)?va?/neﬁflth,%rﬁrgﬁqethgrr%ber abr@%ia%ogﬁt&_%_to
amount i n raf’rqPé’é“&f FHYKI'aRsuIN A third erpanic spiveqtisvell anTHF, tovene, - y
preferaldy sddekdniirine, g out. . equivalents: ina =
pol ar organic eso[?]\;len?irhgﬁgﬁmgéé’ %ﬁ%ﬂg’ﬁﬁgtﬁgﬁ%ﬁh%mm ding compound .
acetonitril ©f fameuland).| i ke, preferably ethanol; to yield the

25Pr of or bl y- the EormRoi o PRI RseifrtpoRadlbcieted a aroun
T om e sl ot arCh P o o an. Mg, e SridRbbtormye.
optgi onal | y ﬁf‘.gf"?’gﬁg%'%s @Hﬁmfwf'ﬁ%ﬁéﬁf rihgegmpcaing o formula (1) is ~
recryst &bl i zeadted akromiray Sutrical rﬂeﬂ@d&?ﬁyié]ﬂ%c@rﬁs&%@?ﬁgm , ethanol,

i sopropanol , ,acetonitrile, and the like, prefera nol. 30 The.
conpound of PPBFRAFEHtCRIN/AFespiakie saliof d ¢empomndokforoulaliist ep
process, wherein the bisulfite is reacted to |liberate the = .
correspondi ng al dehyde, - , ) :

Preferably, the first organic solvent, the second organic solvent and the

third organic solvent are the same, Preferably, the conversion of the
30 compound of formula (XX) to the corresponding compound of formula (Il)-'is
completed in a single solvent system. '
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t he conpound of fornula (X(111ls) and the al dehyde conpound of fornula
(XXI'l'ls) is reacted with the conpound of formula (XXIVs) to yield

the..';:' cOoYQ¥9pBHdong conpound of fornula (11s). PRADIUB2006/041590
specifically, the conmpound of formula (XXVI |s) is reacted with a

sui tably substituyed g al so known,as .
nor phol i ne, a known gorrpoun gn%etbgl P %@%ABGB?WBPH‘&PQ%(W%‘)

i s preferabl ys piibesrradted amthamnltablygyemm pnm@@ﬂuéuyca& F%té/aélsr&s
caui val ent s: el e B8 AEAlnd ghaiBcERall Scesrindaicancs e eﬁmé‘é?n”dtof
presence of aomadméii)ngnameafmbwﬁtenaéf th@hﬁ&ﬂr@ﬁ%tlohﬁﬁw
cyanobor ogydr dth ref erabl NaBH rein the
reduci ng agelfém?lga Eﬂé? EPgﬁPlﬁt?ﬁ egemreeﬁteaﬁmtn@@néaw seleetadange of
from about 1 pharrﬁétfﬁtitlcailﬁﬂéﬂe‘b?élﬁé”a&d tﬁ?fe?d Hef &ﬁ'Ff%goiﬁdan pﬁt’%&nﬁg?é’tﬂlcahy

the range of from about 1. gui va

presence of éﬁc‘%ﬂ%@ﬁls@t&fthﬁ‘l@@l@@ﬁul&d ba@emsilm(lﬂ) as TEA, Dl PEA,

pyridine, NaOH, KOCH, and the 15like, preferably 10% aqueous NaCOH, in
an organic sol vent such as dichloroethane, THF, toluene,
acetonitrile, andn memhodjmmtetk@rmbbqnt idvartibano el Eene to aRirb&Raltbyihen

the presence LG aC|d ) a clay

Mont m)rlt(? Pfgga%%é Q"Btc’émtd gﬁ‘? Lﬁﬁk@sﬁ’)ﬁswgtwaanaéwm apd-
63937- 00- 8) cygicbrohg- pblpk@:zwt-t} i@!nmbihelisaniasPan CROBRRLY

formul a 20( 1é§% di ylb( |ﬁr? the 3’3 W ﬁh%éofgm zegﬁﬁ %
wherein the aredimedde W%@C@i«?ﬂo egte £ EHQIWa (XXle) is greater than.
or .equal to about 2 equival ents, then one equiwal ent of the conpound
of formula (XXI'Vs) acts as the orggni@ or linorgani c base | i berate
the al dehyde, the (ezpound of formil a‘(“&%l |'s) fnd 25t herefore,

addi tional organig or inorganic bage isjnot necessary. :

Al ternatively, sonmpound of fornul a7 3% is reacteg; W t'h an

organi c or inor, base such as T yridine,

and the like, p gFabl y 10% aqueol bin the as%:L
preferably present i n 30an anount. d )r equal out 1
equi val ent . nore prgherably in an g ut 1

to about 2 equi vaI ents; according t st to renove the’
bisulfite and |i bgfétle t he correspqgndi nPOQ ggou nd of for(dis) -
(XXI'l1s). The conmpound of flor.mul a ? s) is then reacted
with a suitably substituted conmpound of formul@ (XXIVs), also known
as morpholine, a known conpound, wherein the conpound of fornula f

(XXI'Vs) is prreferably present |n_an anount greater than or egual

about 1 equi jal ent, preferably an anount in the range

about 1 equiVJalent to t vaI ents |n t he presenc

reduci ng agent such agd NaBF{ OAc) 3 di um cyo,rN

and the like, preferaR|y, BH( OA¢) vher in the redyting agent IS
preferably presenf\‘*@ﬁ a mount i h the of fromahout 1 to about
2 equivalentg, nore|lpreferably injan anmount in the rg of from
about 1.25 tg¢ abo .5 10 equivalents; optronally i ' presence of
a source of acid as the acid{clay NMXIVarill oni 0 (ls)

(avail able fqgom A , Nafion-H (CA Reg. No. 8393700-8), and the
like; in an @¢rgani soI venb(such hs THF, tol uene, aceta itr)',\ﬁll,I and
(

the |ike, preferabl el d the correspondi ng dénpotmd of
formula (11s). 15 Pr ef erabI y, the conmpound of fornuja (1ls) is
i sol ated accordi ng to known net heds, for exanpl e by sol ve 0
evapor atison. The conpound of fornul a argﬂy be further,
optionally, reacted according to known d to yield |ts

correspondi ng phéfcnawugly,cmeﬂn;almcsmmmbea csm{gbun@bﬂ(ﬁhﬁ@é YXXé)éaIso

correspondi ngoaldls YARRBERL 8RR 4 known comgoucn(()jml)soajcr]tg/sate%r according
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25i ntradermal and parenteral admi nistration. The quantity of the
conmpound which is effective for treating each condition may vary, and
can be det eww medosbyssone of ordinary skill in the art; Tﬁgr;ggm@.msgo
invention also provides pharmaceutical conpositions 30 conpr|5|ng one
or nore corrpgu?sof Orﬂsﬂlnv ntlonln associ ation with a .
phar maceut i'cal Eﬂ' Fsticsganie a0y et @Wha@amesmmmg

phar maceut i Cad)magem 8f ﬁ#@]@l@@(ﬂé)p%?&ﬁgljéta u%blésfgé\ﬁnéﬁﬁtgf UG raé; in

Ser ot oni n Reu'gt ak | nhi bitors refera ese cOMnMpo

unllt gosage £ i SRR, £2C(QNA-Cs saldpDBE @yharalpltbe:apt:mtvgtdmt (ssl0BY), -
i ncl uding i re o
f or mul at ?ongm %?J\ggr g'hgg‘?ﬁgﬁ'&‘% h%tl@@aﬁ?ﬁt lﬁwhtazl\déﬁeé' PLRTPEMHS '&Sr

suspensi ohs ERAE. udi ng syrups and enul sions), netered aerosol or

l'iquid sprays, dr t Ol or- devi ces or

5supposi tori es; é@sec’;(r gfmg’ég{ﬁ%ﬁf%ﬁ h%t’?t Fhén%@%é?our%%ﬁ fPHﬁH'@I(XXS) is
rectal adm niestcleat withna surtab!ercrmfmaﬂh tagahi kh |

i nsufflati On%h@é(i ernative omg)ogl tion %ydwcrﬁrgsr@%tﬁ?nw

|
f or m.sui t abl S FROSPOR, é’él%y@?'oﬁ%@nﬁiﬂhﬁ ks Fﬁ@iﬁrablstabaut A5 for
|
exanpl e, an tqsvietsefsrhl @ﬁloﬁdﬂ@urﬁtﬁb'p‘f@sé?ﬁ%‘é’tdat% et ?@pgﬁtel?%lf in

decanoat g salt, nmay be adapted l_é‘gr ovide a pot

10i nt r anlf c PP IR RV SH. SUFBraSp'F é@fﬂlﬁges@cmldrmmetbasetdlcinfero@m‘afheas

tabl ets, thegdaid [
phar maceut i cal Crgfrilrielpgdrnd%ﬁ% [,?4@ %Hr%\%ﬁ Iyonal ﬁﬁ%gﬁ\’%ﬁ tf"ﬁﬁpaﬂ%‘ﬁf’é’fsuch
as corn star@ANURH&Xsis reggtﬂdc)&!é) Vismbiet' steageat mhl{ﬂbﬁ*@tiﬁﬁe@é‘-u%ethyi.

ohar maceut | ol oy TS EREE) HRTARAR N s HiiEe R fhaterensretuse inon

15 conposi titoa r@rmﬂemmmmb@unowg@as@m&oambmp%r&br@ conpound of the
present j.nventio or a %frgf@ ceutl cally acceptable salt thereof.

When ref'§rring td EHEEP PHOME(XeS) dohpluselaiashs . as honpgenéous,
it is meant that the active ingredient is dispersed evenly throughout
t he conposition z_%@ that the conposition may be readily subdivided
into equal |y effec¥iSRERRIGELRS foomule (XN ixteaated with atsnjtablyldubsitatkd

les. T th bdi vided
capsu e, TomRhdbio RISk HRG GAIROS KoL RS HREE 1 0T
to about 1000OHE SMAdadaetievenitingcardpemtd oﬁohhﬁ]aﬁ(b(@ﬁl%mts pr@w?aﬁlyon

Exanpl

a6 20, "5t h B el oghll g of bagiiaBt, svare Fb’ﬁielf%bibﬂb@ub

di scl osed 2%. %aqnmsalemsnm mrprbgemaif% @@aﬁfchﬁ%r@ﬁnﬁ%g‘{ Ffjo
acC on.

Por " exarml o REREuD HBhiEorER; DfbrApyadiig: Nebrh KOHnsedidsgoonzie, an
out er dosag@ommmeaibonhfé? dr@th@’hk@%r@%réiﬂ 588, Q@Eé(;BL%fN%(gHgﬂﬁglﬁ? €

over the for rreé The two, conponents can epara

| ayer, whi chSRRSRE thaa'?'sspr@fferabbalm@amer@n of watdre irBa sst@rmiofgaanﬁ
permtszshesbm@ﬁf OnRoNgRt t o the d r.tq be
del ayed in rel easse A varﬁre%c{i/@e@%é?feor%lha ah 11?38 ﬁ% ; 10 yield

enteric | ayé‘?%CQJ"fescp@élﬂlﬂ@g@me ofefoenilal( KXI!I@I awon@omrmgrh@- of
polyneric a als as | | .ac, cetyl alcohol and

cel | ul ose ac%eg3 pﬁﬂbrbe?é%t?e %6‘%%@%@?7@? VAR V\/m ch the conpounds: and
conposi tions of Thecpmpsent df forentia o Imayishet iddeaegor ated for

adm nistration orally or by injection include, aqueous solutions,

suitably flavored syrups, aqueous or oil 5 suspensi ons, and fIavored

enmul si 088 with ethdb bhﬁd%‘ﬂ%}nﬂﬁa S

coconut oil or Seanu'?mgl , as wel Q@ﬂlﬁf‘%??gﬂg@]gv e ﬁ@%fﬂswsnwt@d

phar maceut i E&NPY&H ef f@émUQJ(XXalb’Eb aéﬁ%lp’m em&gnmrpmjmpeadtntj@na:@ﬁmmor

aqueous SUSHABRIIP d_natur unms such as

tragacant h, acach gw%c Jr)]b{?oe ]sf?gé(]p ¢1& g@d? Bﬁfemgﬂﬁ?@%@l Fefhnglse,
greater than about one equivalent, more preferab!y in an amount in the range
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Advant ageousl y, conpounds of the present invention nmay be
admnistered in a single daily dose, or the total daily dosage may be
adnmi ni st er e WOUIV¥ed doses of two, three or four ti meECHABLNG/041590
Furthernore, 15 conpounds for the present i nvention can be

d t d | f bl N
Y T —
t hose of or d|rmq/of§mm|about 18540 ahmt 2 Boaduavaiehs, ﬂh@éﬁﬁ@fbr&ﬂlyﬁﬂi‘@ﬂa@r’idﬂnt
f t d he, d trat

Course. be- cuntieABbe S RABI TS I Ear AR NI HE R e prosenee @bBage
of St abl gt r?duc'nggﬁgiee”tBama%i"’.‘gv'g(r%ﬁg”iéog' ), SoSPLIARLCRorafid A8
with an o aI %%@prfﬁff"@ q)@é[vhe)vetad %mcﬁb‘i@ agantts peafetably
such as_et happdsenglyPERbUNVANRG rafidh bRoridttut MRS Spysr eﬁﬂ'l %igﬁ S'n{o?g'

or necessary, sw t abl e bi nders, I cants, | 5| egr atin
25and col ori ﬁbe falgbmt s a@aamau@tdnttbe ranmqfdmu elouint.a5tdrabouixt.Br e.

ble b |
S tante b1 gkt 405 ot Sl L LA PR kBB e, e
natural and thprefer@biys Tst-chrho amicﬁﬁmoscmrespm@ﬁg@ltﬂmo@hdiﬁ%mmla (ls),

ol eate, di nesi ym. st ear odi um benzoat.e, sodi um
acet at e, ¥ god?%%ﬁ%%solg %Yﬁg) th;p(eeram& sﬁhftga}oé@’ﬂﬁl@ -4-¥inethi-phenyl)-
30wi t hout | i metlericoe, starch, rret hyl cellul ose, agar, bentonite,

xant han gum and t ound of the present

.gﬁ li ke. "'h 0 . _
i nventi on can al sb"HECHARKAT SF rewla ﬁ g@ﬁb?ho@flomlb’dﬁ@lﬁﬁemd kel y
syst-ens, SUCbuﬁ&cﬁaﬁﬁi:lolrdlﬁgité ﬂﬂ&hh%etﬁ@& CAE‘&naﬁ@éi;Q%é’@bH@) H:l%rf{ormulaa

veS|cIes ﬂggultllanel ar vesicles. Liposones cdan be

variety .of pHERhentiipelaied angbhoraariied) wahasr tie, campaimd aiforreular(lls) is
Sphophat {glyl ﬁgpﬁ f ntion nmay -
al so be dsell i \%Ef%@o{?{ggﬁg %ﬁ@?@rﬁ%& gcgﬁggé‘%ﬁcgggl ndi vi dual
carriers to RRErRCERCAmusepibimbaital the campouodmf dskmufagllgompounds
of the present i'nvention may al so be coupled with 10sol ubl e pol ynmers
as targetable drug carriers. Such polyners can include -

pol yvi nyl pyrrol i diores epodimampdliyapresent invention, the compound of formula

| yhyd h
Pol yhyr oxy ot Ry e URHPT et @B"WﬂfﬁaSunalvl’wi%qqgwﬁ*@@ﬁua@w Jopsiaie acid
substi tuz@d tui fididnné abiresporidasd ﬂhﬁmfd@uilmwrﬂﬁcﬁg’ratb@s&f) H ﬁun‘d'}ﬁ

present inve tlor pbe coupled to a clas$s of biodegrad ners
useful in acki®Y an@ﬁi/ 'fa%‘bﬁmb&jlr@@“rcglﬂé%ﬁ@séﬂt léV@IWu'g‘l ’[H‘Q)ﬁOI@KJabmtﬂ ef
pol yl actic a@rﬂuzaombﬁnﬁthwa@a%rm 858560 WA YINAERXYIDUEYT | € acl ¢
pol yoesters, pol yaceta pol ydi dropyrans ycy noacry ates and:
cross-1li nkedp%ﬁr%ﬁﬁ?ﬁh’f'@ﬁﬁb’lﬁcﬁema@&(aﬁdrb@b/wtb’ms QairrelspdncdlggI;ﬁnarmaceutically
20Conpounds red in any of the -

f or egoi ng co?r(écc()a %@%lﬁgwgﬂ{ Catto QS ﬁgﬁh@gi&g} regi nens established
in the a#3 whenever treatnent is reqw red. The daily dosage of the
products nay be v d over a r e fr 1 25to0 1,

el t hunan per diy FseTbRuntRre A ARHIESHRY BredisrEb @t npparation
preferably pd)fcndnﬁ#wimd@ df hermf@a mipEorh Pd R rtbfrlegb

15.0, 25.0, 50.0, 100, 250 andm5}8% m@hg”?j Eiie(r%g of n he al%u?\i/eeﬁﬁé)rmejc@atg
i ngredient f Cqm%olgﬁﬂ‘t sraviRd XX Usnies Cbﬁmﬁﬁé‘wﬂ@i@&t‘!ﬁ@‘!\fti@wlﬁéwmm

SUppl T ed at LeyEeR el & fs?”a‘ﬂi*&“?‘nﬁé’w G pr i afliAtiolS eI, ¥
my/ kg of3bodpuritishtien apéy odaypropedstatalty wdshelfﬁhmm@mtlvs tb teralebyitie
0. 02 o/ kg t?}b%pl%ﬁ fatd Pa ggréwlﬁgu% o??o%u\f\etﬂa P?w%e%ac)ﬁemaensdwreu?:g?oil a Y

fr om about 0
herein).
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ng/ kg to about 10 ng/ kg of body wei ght per day. The compounds may be
adm nistered on a reginmen of 1 to 4 tinmes per day. 39 Opt i mal
dosages to bhe admmnistered may be readily determ ned by ppes8icsididesd
inthe art, and will vary with the particular conpound used, the node
of admi ni stratlon t he rength of the preparation, the rmde of:
admini stration, alydBe [Ws?é? Hﬂ%’ﬁnﬁ’@w@@ﬁeﬁf!n‘!mlodli$ém©ﬁedcbcmellptromss fbnthe
addi tion, LEficatRp t t

treated, i ncFudl ng. ngﬁﬂé%téﬁggzﬁé nﬁéﬂ?ﬁ?(ﬂg%l é%g}nﬁgu{?ﬁﬁt?amua %%u)

adni ni st r at i 6AMPHFIND hreparation af ﬁ&éOMQMnUmgaﬁgsmwb dtovages . isolation of satd :

The foll th d t di
(he 10 | nvencion SavaPESsef voleb e crtafbanBubafon foudidlainden <o

limt in %nymﬁmdméon axaentle oecrgﬁalllt@tﬁdrhfrmrﬁ délﬁta@leaédmemugh asol | ow
t hereafter. sone synt hesi s '

products ar en]ethe[mdé etbg'ﬁ%{vtrgﬂg'p Or?élgﬁm% OQtt'éIS’ %'\évd therlis; &Eﬁéaﬂbﬂy sihanolpe

under st ood themmﬁt @edvata@wné thd
"residue" ﬁ}?&not I ?m t §SI cnagégl{dgteg%ean vﬁ{?’éc E@%%ﬂd%% ﬁﬁéf(ﬂw\xae d

i sol at ed and ?ﬁqlrﬁgﬁgggaoupgrofé e dll) or aliemativelimaiyihe wabtmh!p ra-form
gum 2 syr Uptheadhpdisnd d:fkérmu.'ﬁéf\lm'u@a %ﬂ‘} ’Pég %8%%%%6%8@% Lof 'de o

To a thin suspension o oxy enza
m)l ) i n 1%t r BIRpaPRLRBRRACITbBd dierais, Bryieidithe dasiraticedpound of formula (ll)
di met hyl f or mradehyde (11.48g, 0.16nol) and the reaction m xture was
cooled to 0-5C with anice bath. The 25reaction m xture was, then

S][ [ \r/vl red a';] 0C whi Cemgrangs otformulad@l) ﬁﬁi@r&ll’@%}a’uvély% Wp}jaré’@ﬁ%cﬁﬁﬂtﬁglto
slowy. The rd S stir u i't_was deemed conplete
by1FI NVR to @%ﬁéb%ﬁé‘%ﬁ%&%ﬁﬁ%ma dre%q.'én%@b@me&, Belgw.ur e was “used

in the next step without further manipul ation. i HNVR WI 3) - 10, 15—

(s, 1H), 8.35 (d, 2H), .8.05~(d, 2H) 40 WD 2007/ 053346 /A
PCT/ US2006/ 041596 CH 0 L Y N7
§ o N\) :
(Rm)c{“_i . (Hm)q gl ( j
Z | ’
) _,'__R13. .
{XX) n (XX1) _ CHO‘ . (K1)
R4 iy | |
. ‘N .
F;11\}\1/[;{12_ Ry :
H
—— (Fi13 . /\ T
I G
OXXIV) A R
H
SO3Na . ~n-t
15 (XXVI) ke
Scheme 3

Accordingly, a suitably substituted compound of formula (XX),A_ known
compound or compound prepared by known methods, is activated according o
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Exanpl e 2 4-(4-1sopropyl -pi perazi ne-1-carborw )-benzal dellycle 0 H
5A solution of 4-fornyl-benzoyl chloride (2.80, 16.65 nol) (prepared
as in Exanphe zbomdsease) in toluene (43.3g, 469.39 Mol ) WasaeR66041500
slowy to a solution of NaHCO3 (0.8g, 9.52 nmol) and

4-i sopropyl pi perazine (2.50g, 18.35mol) in water (5g, 277 mmol) at

0C. The reackiv metheds tavs!dhg aomespynding Comdoum bf fdrR@i1d ©84J,1 on

d d 10 d the tol h
2 co R TR B e a7 L T
1HNMVR ( CDCI B(visreihthe aZthilin (é,geaH)s H@B’E)5 Imjaza}-ae \,%grgm(t ,
il_%g ?64053:26&6?@%&15&39@%365“ anla')the%ke preferabsly chllc_ai)ro E) Eé

4-(4-1 | -
« fsopfﬁéﬁf’p}. 2?@?@”{“@%”&”@“??@%@”“@%&1 forr%ufaéx%%i%

wat er (364, ha Sé't%@efocg@ﬂuatlmamntmhmm@mi ohllodde,(th&&yﬁg,

1.63nol ) werdgheiy

4- For ny| -benézhoyl c%ﬁ%ﬁ @%@Prﬁ’g%@'ﬁ%@@g Il@é‘%;g%f% ya gt 1étgaed to

t he -4-i sopr mul\laé&rpiérﬁzhle\@hcb@mﬂemmtr& mesemeowté@lmlaﬂﬁ@jmldﬂmi\kmﬁn
t enper at ure I tin ite suspension was
stirred at réggér)n gﬂcﬁ%ﬁ%rﬁ%@c U?g%%{@:’@wq%hm,%ﬂ@w%
Vat er. wd® aduetbriivile fm]drtbamke,qa“re&lr&lﬁlySﬂ—ﬂﬂdAl‘té]ﬂai' \%‘Eﬁ'tﬁé egmﬁ%yd of

sol ution wag, | es ered

lite to renove inso
reaction sol'Qt ’P%ﬁ%@g '%réa‘ﬂﬂege 'Hh‘d”%rﬁ%'e\?\étf%&ganémorﬂwtlﬁséemédnetmwe
product 10 /dfkiRohayeehwege i
and nol ecul a&1 SIO eves Theep;poagﬁ%g ngg%%ﬁ%hh%{%ﬁﬁ%bdgﬁ%}%s{ew él{
at 5C for u§ée\9'\ﬁ”ﬂ9ﬁ)9iff$rﬂr&h¢ét 0¥t @b@tﬁtroomsten'lﬁmsatptee 4
15(4-1sopropyl - p'Fﬂ@fefi‘élle t#ﬂe%anlb%u%ro??grjlﬂmaﬁ(%il) iS o tsofgtednyl )-methano

ne To a solutio
4- (4-i sdpropyl - pipera2|ne 1- car bonyl ) - benzal dehyde- (4.0 g, 15.38

mmol) in THF (40 2.9 9, 33.83 mmol ), and
the resul ting ni WCO\Q@OM&% lgr&#bdﬁf 5&%&5‘9 Graiitebly subsiefest e
it was 20 c@ohmd)md dFConmmuiih (mmr) @G«i@&lﬁhorﬂ}ﬁtﬁjﬁoe&%n%bdﬂd( HéE
thentreate%ﬂ N@\S’B%OAE% 21.53 mmol) in portiohs over 15
mn. The re P\Npr{a offes & Kﬂﬁscomﬁqqr@opfé@rmtd@ﬁ%h@mf afevialdy pradent
|t was deemisan ammbieiieqly] RlHEut 6hé 85 ) was
added a g t he re ti onqvvas vi gor ousl euagﬁﬁgﬁa%@rbéﬁﬂe?gﬂigﬁgauﬁég%hases
ver e seg r afEHVE t§ He thgypesaace of an organic or inorganic base (solid or agueous)
such as TEA, DIPEA, pyriding, NaOH, KOH, sodium carbonate, potassium
carbonate, and the like, preferably TEA; wherein the base is organfc,
preferably in the absence of water: in an organic solvent such as THF, toluene
acetonitrile, and the like, preferably THF; to yield the corresponding compound
25  of formula (XXIil).

Preferably, the compound of formula (XX} is not isolated.

The compound of formula (XXII) is reacted with a suitable source of
bisulfite such as NaHSO3, KHSOs, and the like, preferably aqueous NaHSOg;
30  wherein the source of bisulfite is preferably present in an amount- greater than
or equal o about one equivalent, more preferably in an amount in range of
from about 1 to about 2 equE\}aients, more preferably still in an amount equal to
about 1.2 equivalents; in a polar organic solvent such as methanol, ethanol,
30



| ayer was extracted with THF (20 nlL). The organic | ayers were

conbi ned, drjed % 04) filtered and concentrated to yield the title
conpound as ¥ S8 | . 1H NVR ( CDCl 3PCT/US2@6/041590
4H), 3.79 (br s, 2H), 3.71 (t, 4H), .3.51 (s, 2H), 53.44 (br s 2H),
2. ;gm 2. 69 ( MTHEIDME, §85tbhirils, arzHhe ife, Heferabi§ Dnartol 3B yid 135

(4-1 sopropyl CBFB@?W“PQ mtsyﬁ@,-tbacamppumi Dﬁﬁoaumwlme()nyll) phenvl) met hano

Coontai ning oaso biorePel e CArbaL Y LPAMEI Qof R BaRiA R, ebau""

3259 g of fTHn)etb@@l é@ra@gﬁemlpIegyahItrﬁmtar@mafsrﬁAr?gilNltﬁ;doélmél%fé Btahli%olvent
addi tion ter mn, the reaction
was cool eg tgH %rggﬁt Ing?f%ga ﬁ%@??x’ﬁ?ﬁq%@éﬂ&'ﬁ%ﬁ enljenaleuciied hysg, .

5.23 ol ) makntadldaubthﬁd@dbt bofple Ygas g 4
sodi um hydr OXI de plsty crg§tfa ﬁ%éﬁngaﬁggghﬁétﬁgg?lvmﬁt §UCh

623.2
the reacti on®HI& "f"éo gfﬁ%"@@ﬁ%ﬁ' @@e?‘ﬁnﬁflle]'ﬁédltb@'ékai prefieeably ethanol
separated, and the aqueous |ayer was washed with THF. The conbj ned
orgaric Iayers were dried over magnesium sul fate. The dried THF

sol ution of The compound of formula (XXVII) is reacted in a 2-step or 1-step
(4-1 sopr epyl ,@ngg e ) hen net hanone
was 20used WI thout' Turt %%n%%ﬁﬂgﬁ %@%Le&c’é?éﬁ%gén Prespc}/ndy ng aldehyde,

(4-1sopropyl mﬁ.q@@mlmt de-fwnr)wul(az(XKur)mmdlth@ﬁ&%e\hh/ﬁ'@tda%zp?dgﬂﬂﬁw %rp{mé bgm'j'
¢ ono- st gt 4 Bhnoum ool SKHY S5 15 esponsi
nor phol i n- 4- gompestlnd eploemyls diyet hanone (59.4g, 0.179 nol) was heat ed

to 40C and ‘succinic acid (27.53g, - 0.233 nol) was added. The reactl on
m xture 5was heated to 60C and filtered into a clean flask. "The".

resul tinth sol uti avlomBsSpeEfidiAaL e 0591 Qfd 3peh first
to roomtenper, a H’r e and th en‘}l - p@ The resrhr{ﬂﬁ@&)@?@t)ggéﬁéﬁ%m
hel d at - 7C SHgPH ubstited ‘Fﬁ@PpIJDCﬂ @ffqzralk:@ (M@thmmmmpam 660 rrL)
and the sol i ghiM@surdl hiaapehPk r?é)qg vacul
crude nono-succi nat ebsgl t as\?aﬁéw\/r]rlI ﬁaetso gm%i\*@%gﬁ@ﬁgfl QTOE)%%HE
crude nono- sedYhitrsetsapbly presensin aliaﬁﬁum)@l)eatér tabhabolt ¢ OdiiyaRe -
heated to 603§ rial was . renoved by filtration: .
The resulting c %C%gfé}églﬂﬁl on%mgléﬁalﬁ)ﬁ'fe @nggﬁdfryni 8o YWLg Purry was -
filter elanccoishetsninohe ptéierrm@ly tMO&batt 2. eqUdenié st RIthe P&soMRe dilal ed -
over ni ght atreggq sljmder full B%}\ yi el d the nono-succl nate salt
as a white cing agént such as C)s, NaBHy4, sodium cyanoborohydride, and
the like, preferably, NaBH(OAc)s; wherein the reducing agent is preferably
present in an amount in the range of from about 1 to about 2 equivalents, more
preferably in an amount in the range of from about 1.25 to about 1.5
28 equivalents; in the presence of an organic or inorganic base such as TEA,
DIPEA, pyridine, NaOH, KOH, and the like, preferably 10% aqueous NaOH; in
an organic solvent such as dichloroethane, THF, toluene, aceionitrile, and the -
like, preferably, dichloroethane; optionally in the presence of a source of acid
such as the acid clay Montmorillonite K-10 (avallable from Aldrich), Nafion-H
30 (CA Reg. No. 63937-00-8), and the like; to yield the corresponding compound
of formula (iI). ‘ ~ |
One skilled in the art will recognize that wherein the amount of the
compound of formula (XXIV) is greater than or equal to about 2 equivalents,
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15crystalline solid. MP.; 154-156C El enental Anal ysis For .

C19H)2/9N302x C4H602: Cal cul ated: C, 61.45; H, 7.85; N, 9.35; ﬁZO, _

<0. 1% FoundwdGoofdssded; H 7.84; N, 9.29; H20, <0. 1% 20MSpciMkiits a3 2o
2M + H + = 685. Exanple 7

E4 I soer opvl 5 erazin-1-y1) 44- nor phol i n- 4- vl net hyl - phenv1l) - net hanone

Mono- f unar at 9§§ P1e W'?”ﬁ-ﬁm@?@WOWP#OHWEH\M%@(XWO)HEBS axf the organic or

(4-isopropyl i @Iéééb o] Nﬁd(ra{e‘lthgodrkgﬁgrhé nthé Com Tapound of formyle: (ﬁjﬁl) ARy

yl met hyl - phenyl ) - net hanone |
and funaric Eﬁﬁf@lfo(@. andQIOHQBOML]mm 9r. md’t‘gamcémﬁbﬂs ngt modsetly. was heat e
to 60C and stirred for 0.5h. The resulting suspension was cool ed to
OC and the.resulting precipitate was collected by filtration, washed-

with THF $20 niL), A@crdaﬂvclgdhercompoaﬁd@ﬂfd?mla @(X\ﬁﬁ%fr@éctg@meaﬂ yield
1 0A suspension of cru

crude title vy?tes
(4-i sopr opyl 8%& %{QP gfn [F15ases li’«,-pl,EEA pyridine, NaOH, KOH, and the

like, preferably 10% aqueous NaOH, wherein the base is preferably present in
“an amount greater than or eoual to about 1 equivalent, more preferably in an
_amount in the range of from about 1 to about 2 equivalents; according to
10 known .methods to remove the bisulfite and liberate the correspond.ihg
compound of formula (XX!I). .

The compound of formula (XXIll) is then reacted with a suitably
substituted compound of formula (XXIV), wherem the compound of formuia
(XXIV) is preferably present in an amount greater than or equat to about 1

15 equivalent, preférably in an amount in the range of form about 1 equivalent to
about 2 equivalents; in the presence of a reducing agent such as NaBH(OAc)s,
NaBH,, sodium cyanoborohydride, and the like, preferably, NaBH(OAC)s;

* wherein the reducing agent is preferably present in an amount in the range of
from about 1 to about 2 equivalents, more preferably in an amount in the range

20 of from about 1.25 to about 1.5 equivalents; optionally in the presence of a
source of acid such as the acid clay Montmorillonite K-10 (available from
Aldrich), Nafion-H (CA Reg. No. 63937-00~8) and the like; in an organic solvent
such as THF, toluene, acetonitrile, and the like, preferably, THF; to yield thc
corresponding compound of formula (Il). '

25
Preferably, the compound of formula (I is isoiated occording to known
methods, for example by solvent evaporation. The compound of formula (1)
may be further, optionally, reacted according to known methods, to yield its
corresponding pharmaceutically acceptable salt.
30

In an embodiment, the present invention is directed to a process for the

preparahon of the compound of formula (lls), alsc known as (4-cyclopropyl- ‘
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yl met hyl - phenyl ynet hanone, nono-fumarate (5.7g, 12.7nmol) in absolute
EtOH (110 nL) was heated to 70C. Any insoluble material was renoved
by filtrati & tHFEUER a Celite pad. The filtrate was reh@&FAEWEGEC
and then cooled to OC. The precipitate was collected by filtrati.on

and washed Widiherd5 rled in
oven at 65C f%r ' nmﬁg(i%ﬁ ghélhn Ilyﬁ’{@gblc@%mﬁg Hae gngnmq@e E?‘ﬂ'"
MP.: 196- 198@@|@?@hma$chﬁmﬂ-§]&kwﬁor C19H29N302x (41- 1404;
Calculated C, 61.73; H 7. 43 N, 9.39 20Found: C 61. 44 -H, 7. 50 N

9. 30 Exanpl ec§3

(4-1sopropvl - 9%\& n- 1- yl--? pdr phol i n- 4- viyret hyl - phenvl)rrféﬁ non
at di hydrochl or} de nonohydriate § +2HCl + 0 . A sol ut P'n of
(4-1isopropyl - azi n-1-y1) - (4>gor phol i n- 4- hyl-phefvr, anone
(2.0 g, 6.0 i n_absolute H (20 niL) S trneated vvlth ‘HCI (9)

(0.5g, 13.7 at room t gnpe The resy|#1 ng suspgAsion 5 was

stirred for |h,] and then MIBE (p nlL) | was—added, _The,susp pN was
cool ed to OC artdi@iltered. [The GHOt ef. cake wagXiashed w N BE
m.), and the solid was drigd in_a vaguum oven at 60C for 20 h to
yiel d crude tit¥&)conpound jas a®@Pte solid. A suspen5|onaﬂocﬁﬁ8$
(4-1sopropyl -pi perazin-111)=(4- nor pRol i n-4- 10 :
yl met hyl - phenyl ) - net hanone, di_hydr | oride (2.1g, 5.2nnDI)

absolute EtOH (30 nlL) was he fo 78C and. H20 (2.2nl) was g« 'ed
The resulting solution was toolgd to roo erature and V\;]:'BE_{“SUL)
was added. The resulti i ion was ¢ooled to OC apd fi \4&(31 _
The filter cake was washgd with MeOH (15 The sol i dser € i ed.

[ for 20 h to yigld the title clonmpound as a
20C El enent al _Anal y5| s_for X

3.97 H 7.8L_ N 9.94 O,
9.90: d, 16. é’éX’VR): 4. 02% X

white solid. MP.: decq
2HCI x H20: Cal cul at ed:
Found: C, 54.13; H, 7.50;

HO” NSONa | N - |
(lis)
~ (XXVlIs) <_ -
5 Scheme 4- ° :

Accordingly, a suitably substituted compound of formuia {XXs), also,
known as 4- -formyl- benzaldehyde, a known compound is activated according
_to known methods, 1o yield the corresponding compound of formula (XXIs),
wherein L. is a suitable leaving group such as chioro, bromo, -OC(0)0O-C;.

10 salkyl, OBt (wherein the aqtivating agent is HOBt), -imidazolide (wHe‘rein the
activating agent is CDI), and the like; preferably chloro. _

For example, wherein L is chloro, the compound of formula (XXs) is
reacted with a suitable chiorinating agent such as oxalyl chloride, thionyl
chloride, phosphorus oxychloride, and the like, preferably about 1.05

15" equivalents of thiony! chloride in the presence of a catalytic amount of DMF; in
an organic solvent such as THF, toluene, dichloromethane, dichloroetharje,
acetonitrile, and the like, preferably THF. Altefnatively, the compound of

formula (XXs) is reacted with Vilsmeiers reagent (chloromethyiene-dimeth_y!-’-
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Exanpl e 9 _

(4-1sopropyl - pi perazi n-1-y1) 44- nor phol i n- 4-yl met hyl - phenyl ) - met hanone
t di hydrobr 3 We7/&6#6- hydrate salt - To a THF sol ut POTVUSZ0srb) 590
4-1 sopropyl - pi perazi n-1-y1) - (4-nor 1j holin-4-

§Inethy|~phen | ) met hanon e 3.0 g, 9.0 nmol) were added THF (40 niL) .
and 30% hydr CHHER R8N §FYaNic gelvenisusbias PAM7 At a tdrdperaturel i

whi | e mai nt aid phg g@f%wgé[ﬂtq:bqg%g;a“ﬁ?&nﬁ%g%% 20C. The resulting

5 suspen5| on was Stirre en coo He 0C, The

precipitate was cBrefelabQ,dthg/ccﬁmbwm obformus{edsve nbt iBblatdk0 L), and
dried in a vacuum oven at 65C for 20 h to yield crude title corrpound
as a white solid. - A suspensi on of crude

(4-i sopr oyl - pi peThe comboydd of f—’b*rﬁ‘iﬂﬁfé)b@tltsﬁtsdreacted wnth a suxte\bly subsl’\[%tsuéred

| - ph robrom de (4. 9qg, ‘
)(llsge t1gyrrLl)o 3%%85?@8%6”"6%%%8 %%%hwwrﬁn@sé\bpmlqsraﬁpvmp@aainedato oc
and the pr eahdivh 2bmpsBsd aMdreRI B dinddun AL ANLIZRSNBSDBI LR, MeOH
(15 m). The solids were dried in a vacuumoven a
yield the ti PISSCEbMFSUHIOHRE efughiq abaigdidng. equinaient, mped radeimbiyabout

H I cu C
e o e O
Br, 33. 410 KFHQQEW&QG)‘Enaﬁ'ﬁﬁe DIPEA, pytidine, NaOH, KOH, sodium carbonateh
Rl L DR R N PO SR Ly

(4-'i sopr opy!| ergapé, azefaﬁebiyy:ﬂl)ihéébﬁ@m@@ﬂ Wiltef- xb!'aﬁfbtrg rﬁr@%olvent s ch as. THF, -
phenyl ) - met hanone n absol ute

added, via af St %P%W”gﬂﬁn%”gt% GferfﬁﬁbNTHﬁl@lﬁefﬁdh%ic@ﬂe@@d"@ 8
nol ) in absoebmpeund of formula (XXliis). ~

15 Preferably, the 'compound of formula (XXIIIs) is not isoiated.

The compound of formula (XXIIls) is reacted with a suitable source of
. bisulfite such as NaHSO3, KHSOg, and the like, preferably aqueous NaHSOsg;
wherein the source of bisulfite is preferably present in an amount greater than

20  orequal to about one equivalent, more preferably in an amount in range of

' from about 1 to about 2 equivalents, more preferably still in an amount equal to
about 1.2 equivalents; in a polar organic solvent such as methanol, ethanol,
THF, DMF, acetonitrile, and the like, preferabiy ethanol; to yield the . '
'corresponding bisulfite, the compound of formula (XXVIIs).

25 Preferably, the compound of formula (XXVlls) is isolated by known
methods, for example by filtration and washing with é suitable organic solvent
such ethanol, Hexane, and the like; and then further, optionally purified, by
known methods, for example by recrystallization from a suitable solvent such

~as methanol, ethanol, isopropanol, acetonitrile, and the like, preferably ethanol.

30 _

The compound of formula (XXV1is) is reacted in a 2-step or 1-step
process, whergin the bisu!fwite' is reacted to liberate the corresponding aldehyde,
the compound of formula (XXIHS) and the aldehyde compound of formula
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EtOH (20 nL) over 10 min. The resulting suspension was stirred at
room WD 2007/ 053386PCT/ US2006/ 041590 tenperature for 15 mn, at 75C

for 30 m n, wangmomessdshen al l owed to cool to roomtenperab@flgsjdgg,oégm
h. The reaction m xture was cooled further to 0C and was t hen stlrred

for 2 h. The resulting precipitate was coll ected by suction :
filtration aftKlekhedasted withdhe cBirPidubad@f lnnulal iexIve) (Sakladhyes:: drl ed

in a5 vacuu fpé’%%@tr\ﬁq%ﬁ%d ca‘r}ormuig (ﬁl d the title conpound as-

crude materia - suspensi on of the crude '
(4-isopropyl - pi perazin-1-yl1)-(4-norpholin-4- -
yl met hyl - pheny1) - thano e, bi s- mal eate sal t in absol-.ut‘;e..Et OH
(30 nL) was heat icely, *ﬂeﬁorrmanﬂwéf@rm fx>g‘é|339c5$ tadcted witBa - -
filtered g hrgugim sdbftt \The. f

heat ed at 750 ancyat hesni %ﬁ)eg@gﬁgﬁqgg@?@d Qbsa{}/ﬁ gﬁgvﬁdo%senmolme, '
stirring, andkepwo componny, Wh%feﬁdmonmmmcbcsfdbmmig XHB@W@pmﬂemw

led to O | | t ti
Frltrati on dnd uadnan 4RGuREHRY SRSl ob8 cofikeRbydiof: Beldapin an -
;I'hteI sol i ds wameuntihde i \r/\e;’qn% cwfa‘mmablo?d’eﬂtcﬁabcfhﬂ? é(ﬁl/fpvaﬂﬁ)ntb mrygfﬂifﬁt@bt I
itle conpou ite crystalline soli enent a
énal éSIC 513‘;(7)rij%i%?ﬁ%g%ﬂéz&g@?@geﬁeﬁ @@fuﬂng @oent sygh g8 46
oun %tb%?
f or Conpoun caon C?eg 128“3JI&ICQE and\ﬂ?é%%' f%ré?% ard

gﬁ red as Ln Exa

HPLC, Zorba %%ﬁ[*f@g e the rgRiicing gogntispreferakdy present a.reamgumslad
H20/ f f

wer e CHIGRIrOn §5 46 Fomfdnt 9as %bbﬁt @%hggg%‘)w Pﬁ%ewl” érﬁ?ﬁmunt |

were 1% - 99% CH3CN gr adi ent over
reactions waPdhe sngecef fsun agadet.28 ttmabﬁutgbﬁ cauivpdsphierie the presen&@sﬁan

t 00

oF oot ospr oy SanR 6oL e TEA TREER Bullihe RadR, sothandings
i ndi cat é@. Wfﬁnpteé@réblyc*rﬂ%muegwablhﬁ)wyas aperrgmm:redlvasu fAghMy ck silica

| 60 F254 5.0 250
gse coat ed scﬁ .'éia"%é@ e’Snglt &ﬁgg“]ﬂ%\rﬂ? taﬁfjﬁh?’ g%ﬁarpr%fﬁf%t ogrfr;phy
was perfor {mﬂchiememaﬁw Spi:(muﬂ? IIsthd p?slﬁd:e 6Pa Eé’t@l%eto?@cl%{%t}%hz@s e L -
nm pr e- coat e m.x, 4 cm concentra zone
R spect o daruBbiRailiobfe & Rub: iomidiranaciaionshdGe rancNaie)
or DPX500 ( B3Q3WHM-8%Reathe MRS vieldend &FrF@stpoﬂBlng {n#?ﬁdﬂ%fqé‘xtrﬁulgel ow"-

is: chenmical, shift in ppmdown field of the'tetr | ané
ref eren (rﬂh5 iplicity, coupling constant J in Hz, integratlon)

One skilled in the art will recognize that wherein the amount of the
compound of formula (XX!VS) 1s greater than or equal to about 2 equivalernts,
then one equivalent of the compound of formula {(XXIVs) acts as the organic or
inorganic base to liberate the aldehyde, the compound of formula (XXIIIs) and

25  therefore, additional organlc or inorganic base is not necessary

Alternatively, the compound of formula (XXVIIs) is reacted with an
organic or inorganic base such as TEA, DIPEA, pyridine, NaOH, KOH, and the
like, preferably 10% aqueous NaOH; wherein the base is preferably present in

30 an amount greater than or equal to about 1 equivalent, more preferably in an
amount in the range of from about 1 to about 2 equivalents; according to
known methods to remove the bisulfite and liberate the corresponding
compound of formula (XXlils).
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5 Exanpl e 12 1-1sopropyl piperazine dihvdrochloride NN N To a
solution of tert-butyl piperazine-1-carboxylate (100 g) and acetone
10 (48 mL) wo fobi2ébRs(1l L) was added acetic acid (31 nl) pafgls2006/041590
NaBH( OAc)3 (170 g). The reaction mxture was stirred for 18 h, then
was diluted with 1 N NaCH (500 nlL), and extracted with CH2C 2 (500.nL.
x 2). The conbi nedihecgamwosnd & &rmuleeXits) :edhmmaru)wmmd suitably

and 4 Mt ooy eiun g SRS RNV b RN gﬁlé'?‘?*gﬁ%’meoﬁq‘“"w”

m xture over campeumdxdmiaﬂreaeﬁxercmmpmmudsnf fd\ﬁtl.ea (Xﬁl\ﬁs ustméfefrégﬁbrc%bnt i,
te was washed’ w

En 5)&)“% 2"5‘3) Sﬁ%ﬁ?%ﬁt géeag%ﬁﬁ%@{@q%‘ 9 3&%‘* # ﬁéwt\'ﬁ jard regfasainén ag agount.

white sol$d. Ime%ﬁgé GD&QE)abo%tﬂ@c‘%i\éierﬁ% a@b&tyz éqéﬁ@a[éﬁts i tﬁe%rgsé%e
6H) . 20Exanpl For nvl - benzao chlorid

suspensi on of’ﬁﬂ 5WW'EQ@QWJIS@63)3§|N\%3 Aa{-‘r}mﬁ‘n’ﬁ% @ﬁﬂl@m @l\@r‘(Obbfczhydrtée
Reagent ; 37. Zn&thé)m?eS%réfe}ablshrNa@ﬁ(@%%ﬁ% %)th&e&lﬁ[rﬁe?qérgﬁs%%ﬂ%%ﬁly

Wi th 4-car boxybenza dehyde ( one
reaction ni RiegeB! ifan amoppkio the rmer@frfrcan aboni 1 t(heimouatt2 eqavalents, more

tenperature I’%‘:ﬂ%bﬁﬁmlﬁ%ﬂa M?ﬁ%ra‘?\f aoqﬁ%r%g%l# 101125 bélﬁaicélon

m xture quenche di'ca Bonsy
4-car box%en@@wld@hyweopﬂmnwerame e semnod ufrwswrfeefdf latieredhtdy tﬁ@%mﬁc!ay

compound,  valPiBhBRMIE R0 @riebledt T A BRI ds Aeadte. 3eher
mani pul ati onDO-By,amd helkke; in an organic solvent such as THF toluene, acetonitrile,
4- (4: 1 sopr opg \d d H‘nep ﬁ(r a%alre erajbly, %II—P %ueidbtehgzc%ln%%gggglng compound of formula
(Ils).
15
Preferably, the compound of formula (l1s) is :solated according 1o known
methods for example by solvent evaporation. The compound of formula ([ls)
' .+ may be further, optionally, reacted according to known methods, to yield its

corresponding pharmaceutically acceptable salf, preferably its corresponding
- 20 di-hydrochloride salt.

The compounds or compaositions of the invéntion.may be formulated and
administered to a subject by any conventional route of administration, |
including, but not limited to, intravenoué, oral, subcutaneous, intramuscular,

25 intradermal and parenteral administration. The quantity of the compound
which is effective for treating each condition may vary, and can be determined
by one of ordinary skill in the art,

The present invention also provides pharmaceutical compositions
30 comprising one or more compounds of this invention in association with a
pharmaceutically acceptable carrier and optionally additional pharmaceutical
agehts such as H; antagonists or SSRIs (Selective Serotonin Reuptake

Inhibitors). Preferably these compositions are in unit dosage forms such as
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100 To a suspension of isopropyl piperazine dihydrochloride

0D 2
salt (52.5 %1% |) (prepared as in Exanple 12 above) in CH2C
was a((:Ided Et ?@% %9, 827 mml) and the resul ting sl ur PT{kE3006/041550

stirred at roomtenperature for 1 h, then at OC for 30 mn. The

f rou h m 15porosity gl ass- fryt
b the 111 1l s el LS e it b S s rapeseimepl
chloride in CHeEb@andsuatitesh kel@asmo&ﬁlmlaﬁone) Bnat. c?‘?”a'e%o%”@ rfﬁm
over 30 mn. g%mxture was stirred at mn en

at room terrpé;rgg‘?'ﬁ?'@?%

S S T Jate was '
mashed Sféﬁdﬁ?ﬁmc‘ig"‘"@’“ﬁk*’&gﬂé"ﬁd%?ﬁ’ﬁ fuighiggtondiidend & b "

organi ¢ | ByeSURReST@riesdior Rsaispareniaidl, intmoasalr stdidgtial griretidl an oi |- |
T s Et 2 275
ol | owedl by Comumaatth, o (5 Bhlsntb o F R BN Tt 6 M atvete
title conpoufitt e@MaCPHSR may bepraseotsd inial forrhBLIGS e 43 Mdewaékfﬁéﬂﬁﬁé@
I%I35/dr oxy44- (4n?osn(§?)|¥ ”?‘”'B?rét Or'%fﬁe?h%xaimégr%m?b”blﬂn%ﬁf{wfl mﬁ@ﬁ%é@rﬁpﬂ@mrc '
aci d sodi um suth as me Sctiva e sali, maﬁb@%ddbtkel@g% ‘%frcabéde a degot pre?gragt'on for
enza
oty Ty OBy et a‘??ree%a%n%wtc&wy ianSeLChasiBbirts thero

I ti t [ 9) 4 N ‘H20
Egg rSE?nlf) | grggrg?mba;leaﬁgg\rh@gaﬁﬂﬁ% rﬁi'lxgglrwel@ ﬁﬁ‘ﬁg‘%ﬁg@%ﬁ gﬁneqwég stirred

at roomr tefRpavenligpal tegletipgrngredisatscansheas G:Oajn etareimdastose redrdsa;, 3 h,
ddi Et OH I tirr

el i tat POHORNAR diald B4R mafedlish &8 Bl A Hoshhate, arams,

glass frit | an‘éethﬁirmafma@emnq@ape:entemeg fwelt]eelto ﬁa@a\ﬁeﬁd w@?u{uﬁgh
vacuum.f.or ie

trete: corpourBeutofROnENEd o iNTRaNB5LY Ripiia,ona compornd e igsent

t he conpoundinuastiate o arpheschdog utiéaly alcoé ptableadalittherddr s Widr @f@rﬂﬁ#% in
PLC. In addition, the |ibera

o oduct was. LRETALT G RL e GRESaliens s Gpgasiec talés mesat ebehiy. 15

TLC (MeOH CHaGh2, mgree)ent Ry glspeged eeémgxhlrbe?heuﬁﬁe I8 PRIt RNIRLL the
i ndicated a sin

= 1
4- (4-1 sopr op§t™ 8 %té‘?'gﬁiar&{eb@ﬂ@@&#'bé\o\%wde@ﬁﬁeleaeaMdeffectwe dosage forms
20  such as tablets, pills and capsules. This solid pre-formulation composition i is .

thén subdivided into unit dosage forms of the type described above containing
from 5 to about 1000 mg of the active ingredient of the present invention, -
Examples include 5 mg, 7 mg, 10 mg, 15 mg, 20 mg, 35 mg, 50 mg, 75 mg,
100 mg, 120 mg, 150 mg, and so on. The tablets or pills of tne disclosed

25 compositions can be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For examp!e the tablet or-
pill can comprise an inner dosage and an outer dosage component the latter
being in the form of an envelope over the former. The two components can be
separated by an enteric layer, which serves to resist disintegration in the

30 stomach and permits the inner component to pass intact into the duodenum or
to be delayed in release. A vanety of material can be used for such enterto
layers or coatings, such materials including a number of polymeric acids W|th
such materials as shellac, cetyl alcohol and cellulose acetate,
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0 200 To a suspensi on of

hydr oxy44- (4-i sopropyl - pi perazi ne-1-carbonyl) - phenyl Fnet hanesul foni c
aci d sodi um¥@pa07/p%e860 g, 135 mmol) in de-ionized H20 (490TrdS¥00604180
was added 1 N NaCH (100 ni) in 10 nL portions with vigorous stirring.
A clear solution resulted (pH 12), which was stirred at 0C for 251 .h,
then at roomtenperature for 30 nin. The aqueous sol ution was

d h E 200 L
'?')riter g?;gm C\M| ;yertsrﬂég[ﬁg%cfg)rél negﬁﬁm’h tﬁﬁbéﬁ%g‘q@%?ﬁé%ﬁo§%§8§o% .
dried (mzsoﬁe%ﬂ'ﬁ@'w&ﬁﬁwmaa&i@@lﬂcormr@fbd fohadrointstratioo wpallynst l3Snachel e
yell ow oil . H?di&ie, %fecﬁ? ﬁﬁlfg&% %MﬁaélFﬁa%reﬁal cd. for C%Sé—llzc(% 202

260. 33; m zfound, 1 (s

%Iil) ) 7. 36 i(l d sugpenﬁms Bing fRkpredierbisiors w]th—ec&bla drﬂz SU@IH)E{{ZS c%gfﬁﬁ%ééy oif
2H) , )1 0 (d(s%a’%eé’ﬁ%?””g%’ %"b@@lg,ﬂg, S el 55 eliird B siar

(4-1 sopropvl pbap&acaamtllaﬂvehldleé 4SORARE alspBreing bABidPEhuRREAGchts Bt hanon

e 0 To a solution o

4- (4-i sopr opyf¥ %?%%‘ésﬂeﬁéwsc@%@ﬁﬁypﬂﬁ@ﬁ@aﬂd@ﬁyala;umg3gclmag trag2Banth,
mo)) in THF a6888, ﬂbﬂwa’t’@%e&ﬁgﬁdsd’ﬂ?uﬁ% Bd}@rr(e%#k%ﬂ% ﬁ% }@g@@dﬁ&' na

sl ow stream via an addition funnel over

mi xture Was ®elvinghpyrolidesmor eetadinat ure for 40 nin. The reaction -
mxture was treated with NaBH(OAc)3 (38.4 g, 172 mmol) in portions
over 40 min, was stirred at roomtenperature for 16 h, .and then
concentrated to aAd%“ltaingUS‘liheomsuddEeome pet et memtdrhmﬁﬁr%c (400

m.),. cool ed d_treate 1 50 The '
bi phasi ¢ sol t& i %ﬁs{%%%rlpgds'%qieéiév& gpse;gr Fhentol\fﬁ% § r{i\élf‘E*'“-‘separ at ed
and t he aqueadmmmymd tm@wl@add}@sﬁsaﬂmtthre@&%uﬂ@n@% 4af. ’ﬁ&rth%ﬂﬁore
CHz2dl 2 ( X 100 I%gnl c layers were caonbi ned, "washed

brine (1 366'“985‘ SofPf Q@Gﬂ‘;eﬂf'aﬁ&ae@ﬁ@ém'ﬁ@teé@ﬂ trbmsra@aaaf fcnm via

E: ;]t Lg c ?gﬁogﬂgbll_lcgg Klgeo gﬁétgt??%ﬂi g?ﬁhé’ézdl ]y%lﬁﬁlgeL& v1(ﬂ£a ?\%‘é{x?ngl i p%hégwe)l

1H NVR ( CDCI Sjowrtosigope of axdjnary skl iy et art. Tejbe aiministared in thedorn ke a
4H), 3.51 (Straﬁé'&ermﬁl MIV%E’?)%TGI‘%W’IE gZ@&d@ﬁb&%o&'ﬁ@m o%cgursgbr Ss

2H. )= contmuous rather than lntermltten’c throughout the dosage regimen.
- 20
For instance, for oral administration in the form of a tablét or capsule, the

active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders, lubricants, disintegrating agents

25  and coloring agents can also' be incorporated info the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, com sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,

30  without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
like.
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Exanpl e 18

(4-1sopropyl - pi perazi n-1-v1l)-(4-norpholin-4-vlnethyl - phenvO- net hanone
t bis-nal eatwy sdbbssiss To a sol ution of PCT/US2006/041590
(4-1isopropyl -pi perazin-1-y1) - (4- mor phol i n- 4-yl net hyl -

phenyl) - met hanone ('34.0 g, 102.7 mmol) in absolute EtOH (200 nt.)
was, added, via af had:dmploundfoﬂﬂ'reqiresanﬁ@&elmhb@Ba@ialssﬁie%d}nﬁ?ét&eéi%?tha
g, 206 Sllowi ﬁbso Utef:i t OH &%ﬁe éqover 15 min. The resulting
suspensi.on %ng? PRERMECCTHETY & fhesipmalf gnllagoehar Mesigles,ds@ef or -
1 h, and was uhﬂ@ﬂemﬂv@m@st@ndﬁ@lttﬁrﬁeﬁa‘?@%%]@gp ngéé’lﬁgs@éﬁrbtejfgmge%ﬂ&ﬁ |

reaction - m xture was cool ed further to

The react i on@nekielr PRasPiflipigsesush wclmlesjer(osmeamlamm etirred for 30
mn. The gesyhbhi@icRicReindst ate was col l ected by suction . fi ltration,
washed with cold EtOH Et20 (4:1, 100 nL x 2), and dried'in a vacuum’

15 oven at 40C for 20 h to yi eId the title. corrpound as crude

mat er.i al , asavx/n sus nS|on .th -
(4- |sopropyl Di pera2| PR hagg ’th&pr%éfr’ghrbvle leayaso be gehve debythe use of

yl net hyl - phenyoh)acimﬁfmﬂbnd;est@tssnmkiaa[t@n@b1to (vﬂ@h%éll:o:‘nﬁoaﬁ& Iciles
Et OH (905 m_g he 75C%[§?r % , and the resulti n% ution
was filtered ‘E%?%%Péﬁﬁia 2 eac‘?ri“H‘éU Jdhe pregeasigvartion mahalspi e qaapledweith
cool ed t10 r oeolubRRAAGHIE tQi@éEab?@thg d’é!rﬁé}ss?s'uﬁﬁ PB% ta%'ga%ﬁﬁf‘rﬂate’. ng

| s

suspensi on was, cooled to OC for 2 h,
col l.ected byPSM¥DYBHTRlIdOPE RYYBR Caﬁ‘éiyw&ém@b’hwilohylﬁpﬁﬂn’(ezha@rﬂlamzdﬁphenol

e S s oupesnioRhhiadbarRHRNEN o bo R ko alhilik S8 bligy
calcd. for OWQED@MIW@@SICts@l Ragthermpie, theurmn p@B8@is 2f (e gretint inventiodH
Hmsﬁomg%m Y ol g 359%°§a3$%4f3@ab‘*§éelvn@rsl¥%mQchmnf1( 5

(d, J = B 6 spntradleyl relonse ofa:drug;iforreocarr@brbama%ﬂ&audcpo@ap%n ,.6.62;
N, 7 46. Foup '

4-Fortrw - ben‘gIp %C@E'fz‘ogﬁ%&}éy%o’%g%yg%?ﬂfh QﬂinﬂSteﬁlS @QW%%nzal dehyde -

30.0 0. 2p6lydid he| preyisand
E:hl ori ge (ZSﬁgy v%m;?aygoﬁl aﬁg %&%nd’@?éé’%ﬁﬁgbsggﬁi?mo%étmc})%drk

was heated af® el$ur | ng which tine the solids dissolved to-
yield a pale yellow colored solution. The reaction mxture was cool ed -,
to OCto yield a solution of the title conpound in tol uene, which was -~
used Wi t@%ut f ur t GempPrERdSHef thisiiayention may be administered in any of the foregomg

compositions and according to dosage reglmens established in the art whenever
treatment is required.

The daily dosage of the products may be varied over a Wide range from 1

25 101,000 mg per adult human per day. For oral administration, the composmons
are preferably provided in the form of tablets containing 1.0, 5 0, 10.0, 15.0, 25.0,
50.0, 100, 250 and 500 milligrams of the active ingredient for the symptomatlc
adjustment of the dosage to the subject {o be treated. An effective amount of
the drug is ordinarily supplied at a dosage level of from about 0.01 mg/kg to

30  about 20 mg/kg of body weight per day. Preferably, the range is from abbu‘t 0.02
mg/kg to about 10 mg/kg of body weight per day, and especially from abou't .OLOS'
mg/kg to about 10 mg/kg of body weight per day. The compounds may be
administered on a regimen of 1 to 4 times per day. |
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15 Exanpl e 20

Fl'ydroxy[4(4-1s0 pi per azi ne- 1- car bonvl) - Phenyl | - met hanesul f oni c
aci d sodi um“é%?ﬁPP@QI?%CBNI a 0 20 A solution of NaOH (24.0P§I/US20800+1590

nol) in de-ionized H0 (240 nL) and toluene (60 nL) at OC was treated
Wi th isopropyl piperazine dihydrochloride salt (39.0 g, 194 mmol ). -
The resulting biphasic solution was stirred-at 0OC for 30 mn. A

sol ution of. 4- for@ﬂtln‘r&dzmgesdbberaddﬁnzsteréwhlagma@ reagilyediemhihed Y&l&\@!

streamvia a over t h vi gorous nechani ca
agi tation. Emﬂg&’sr}t#ﬁ%@{ \%ﬁ Wé“ YW&%tﬂg‘é R%?'H‘VI?BC‘?{BB%Q%H% Hamedepér
%_ﬁ h, ht hen cadtrmdstranon?iﬁg ﬂ!eghg?hﬁf tﬁé'p?ébdﬂétlkﬁldiﬁeornége\ﬁf%@mﬂﬂtl g’ﬁ’@ﬁ]'%]nd
e phas arat e e aqueous | ayer was extracte

t ol uene (% Wﬁfoég em?ﬁEO%EEQFﬁe@S‘P sedidopelnadddion, fasthrs wastniatedivith
brine (200 Mhe @ﬂ@[ﬂg

54-(4-isopr opyI 2 er gg?%? ?@’@gﬁeg%ﬂrﬁ din zgarfag]eﬁt %%e (v%eigrg d',et U gme of
bal ance 101%* %t%m%ir%@newﬂly@qswlblwtm oeed & adjusﬂt@sagdas was di ssol ved in
EtOH (600 nt.) and, with vigorous mechanical agitation, Ws .treated

with a solution of NaHSO3 (23.1 g, 222 nmmol) in de-ionized H20 (50
nL) -whi ch was addébie Jolovdng Bdalinplesrare sehidrthaweiid i?fOthMUhdeTéwndilﬁQ@HHeng

m xture S aure f ,. and then cool ed
to 00 T hyFeBlEs s A LEEREH T oot ratioe Goniteiachis rebim amay
the slurry mﬁ@isvemtrcedse‘t%rtﬁm thietlairieeviie elbini tAb Reaf@s, col | ected by
suction filtration through a medium porosity glass frit, washed with
cold -" EtOH EtOAc (5:1, 3 x 60 nL). The solids were dr| ed under

vacuum far 2h, thenhate48ied
title conpouFd as a whi tg‘b SSVgﬁ:Cg%W%WS!ﬂgeﬁg p%é&&%&%ﬂ%&é%&

(dec.) Exanp @stgbeen isolated as a residue. It will be understood by one of ordinary skill .
20( 4 | sotg zp?rﬁ]' tQ@La??ﬂr ehgifih% therR iRl Abb & hBE fn HE%W&C&? RERYH wARERG N
hydr oxy44- ( 4Pioskist WpY isofaipe aadinmay: ibcludebiomekgmples myddlidpah anes o ¢
acid sodi um: 0 nmol ), piperidine(28.0 g, 0.330 nol),
and Mont rmn?lf#n 'Ssgﬁglggﬁ@e g 20% by wt. -relative to starting -
material) 25in dICh| oroet hane (820 nL) was stirred at room
tenperature for 16 h. NaBH(OAc) 3 (44. 210.0 mmol ) was added in
portions over 1 h, and the resulti ng&é@lﬁion was stirred at room
tenperatage for 5 h. D at onacequseeayit cHlor added and the
suspension was stirred for an additiona e reaction m xture

was filtered through a pad of diatonmaceous eth

O

To a thin suspension of 4-carboxybenzaldehyde (600g, 3.92 mol) in
tetrahydrofuran (2664g, 36.57 mol) was added dimethylformadehyde (11.48g,
0.16mol) and the reaction mixture was cooled to 0-5°C with an ice bath. The

25 reaction mixture was then stirred at 0°C while oxalyl chloride (608.69g, 4.70

mol) was added slowly. The reaction mixture was stirred until it was deemed
complete by 1HNMR to yield the title compound. The reaction mixture was
used in the next step without further manipulation.

"HNMR (CDCI3): 10.15 (s, 1H), 8.35 (d, 2H), 8.05 (d, 2H)
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55 rinsing with dichloroethane (2 x 100 nL). The filtrate was
washed with 1 N NaOH (2 x 200 nL). The aqueous |ayers were conbi ned
and back- extwaededss¥¥st h di chl oroet hane (2 x 100 nlL). The pek@&nio&04159%
| ayers were conbi ned, dried (Na2304), and concentrated to yield the
title conpound as its corresponding 5free base, as a pale yellow oil.
HPLC. RT = 4.76 mn M5 (ESI): calcd. for C20H31N30, 329.25; mz:. .-
found, 330.2 (Mrl) 1H NMR (CDCI3): 7.Bpahdle , 3.79 (br s, 2H); °
3.48 (br s, 2H), 3.45 (br s, ZFD Zg%%TETFg, 2.59 (br s, 2H), '2.45
(br s, 2 H, 2.38 (br_i%&&_mﬂmmmcmbm) bénﬂeﬂdéwdb(m 2H),
1.06 (d, J = 6.3 Hz, 6H). Exanple 22

(4-Isopropy| pi perazi n-1-v1)- (4-pl peri di n- I-yInethyl-phenyl)-nethanon
et bis-maleate salt 150 . To a peshapisal ly agitated solution
of (4-isopropyl -piperazin-111)--(4- N’ ‘ o : '
pi peridi n-1-yl met hyl - pheny1) - nethgnonqvgig/b'g, 122 mmol ) in absolute
EtOH (800 nL) was added, via an adOit1 o unnel, a solution of .nmaleic
acid (28.2 g, 243 nmol) in absol ute |[Et OH (200 . nL) over 30 min. The
resul ting suspension 20 was stirr 2. roomtenperature for 16 h,

then diluted with Et20 (200 i), I to OC, and stirred for .2:h.
The precipitate was coll ected by ¢ [ ion, W '
Et OH Et 20 (4:1, 3 X 100 nL). The solfrds were dried under vacuumto

suspensi on of the crude materi al ﬁpropyl
25pi perazjin-1-y1)-(4-piperidin-1-yl rret phenyl) - net hanone -
bi s-mal edl e sal t ) AGRYIONDT 4-ivrmaplsienzog! cEEﬂ@idie((Pm ABLE5 ) (b%ﬁa@@ﬂ as in

75C for 1 h | Wi on was allome t o cool’
to roomt errpg%-%ﬁ e %BJ}@% F@L?rﬁé{@é %dv ‘%% #} MipdhWas Iaﬂfjﬁﬁ hptosg 20
(220 ni), cossltion of N@HC@wI(Oﬁg, SrFﬂimﬁmf) a'ﬂhch4 fsﬂﬂﬁow:@iﬁ (@W
col I ected by, §%ghh&ﬂ It %%;%%%gg washﬁ h_Et20 (2 X 100 m.)
The sol i ds wer & ATy Mt Jig ai@ tT(E’eYP@‘I?TéPVtW@(WﬁEtW%S
conpound as dgutuiushy stivest @t tmaereaeilcbrdwas deemed complete The Iayers werg
10 split and the toluene phase was concentrated to yield the title compound asa
yeltow ail.
'HNMR (CDCIB): 10.15 (s, 1H), 7.95 (d 2H) 7.55 (d, 2H), 3.76 (brs
) 3.40(br s, 2H), 2.75 (m, 1H), 2.55 (br s, 2H), 2.41(br s, 2H), 1.09{d, 6H) .

15 Example 3

4-(4-Isopropyl-piperazine-1 -carbonyl}-benzaldehyde
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MP: 165-167 C M5 (ESI): calcd. for C201-1030, 329.25; niz
found, 330.2 (M+l) 5Anal. calcd. for C251-10303:C, 59.88; H 7.00; N,
7.48. Foundw®@ 2068088 H, 7.29; N, 7.40. EX&ITp' e 23 PCT/US2006/041590
Represent ati ve Exanpl es of Reductive Am nation of Bisulfite Adducts:

10 Method A A f. b duct listed in-
ol S o °( SAESNEPyoBRERBIIRALE PBBGh, dAlgh, end Suer
mor phol i ne  ( {86g) 2rmol) Jankin so%momrtmtdi@asnuhiﬂ¥d?ek:déqsSéfalgrﬁ B4 r?wé}‘ém

1 O

tenperature for 45 m n. NaBH OAC{ é mol ) was added port w'se
over approxi FBE/GEG 8@ reaRtion Beseel and gogled {85 Lac tiksnmyi-kenrayl olleride

m) ol | owed by b v 0pgE0 080 MAFRES et RISl it tsion
\emd co%e?t r siiddre whijé ?a&t&m@mylttempe?ﬁmtek bmow?tbant o04C. 1t'lﬁle ﬁe%‘éf mt Mg

ere Mont nmo wa use e ration step after
conpl eti on owhktégg#% e '”ﬁ@@é@é‘?% mMBeya ﬁé’r’ﬁ trﬁdﬁﬁ?ﬁ%‘a‘ﬂ@%n

Met hod ddtvaed mdmf@t@ocwgierwa@radtfea h@%é\re@%%oﬁlsﬁﬁﬂl é’rﬁ)dth%r} &y nﬁ
(50-mL) and the organic §a};¥ter was extracted with N HCl %

The aqueous [&§EFOIHERN WasiTiterd QV@V@&"teptH rgm%tlmﬁoiubtewamhe fiifered
extract ed W.tdhchbRABILLIBNXy re
dried (I\/?804 gnd concleﬂt r%%%ﬁﬁd;%dt %nglem re %?J(()} uct. %ﬁ%ﬁ?
Purity > 233 F lavet weg dged sequentlallym@ugpgm@lmm sfifate and molecular

cycl ohexanec a and Et 3N
(5.5 mol ) |%bg€%h#g§§¥@aneg@%§h ?@igﬁ%&gt ?ﬁ%‘&"%?#%g%wﬁ%éwﬁpme
for. 15 m n. fhihes ospemdalonsyas treated with N net hyl benzyl anmine (5.5
mol ). and was stirred for 45 mn. NaBH(QAc)3- (7.0 mmol ) was added
portion-w se over approximately 30 min. After 16 h, the WD

2007/ 053386PCT/ U52006/ 041590 reacti orga%lgr@ was diluted with Et0OAc
(80 m.),  and was vvashed vmtthNa foIIovved by brlne(25
m.). The %rga SOPAOIRY!-Rk : 1j-{fgB ; i

benzyl - cycl ohexyl rret hyI met hyI ami ne as an oi |, The cr ude rrat erial
was purified by the General Purification Methgd as 5 described above.
Table 9 below lists reductive am nati on~ s whi ch were

conpl eted on representative bisulfite [conpdfinds.” The colum entitled
"Reagents" |ist the reagents or rgage conbi nati on used in the
reaction to yielded the desired 10py0du as listed. Table 9:

Repr esent ati ve Exanpl es of Reductive Am nati on HO

O

O

To a solution of 4-(4-isopropyl-piperazine-1 -carbonyl)-benzaldehyde (4.0
g, 15.38 mmol) in THF (40 mL) was added morpholnine (2.9 g, 33.83 mmol),
and the resulting mixture was stirred at room temperature for 1h before it was
20  cooled to 0°C with an ice bath. The reaction mixture was then treated with
NaBH(OAC); (4.56 g, 21.53 mmol) in portions over 15 min. The resulting
suspension was stirred at room temperature until it was deemed complete by |
HPLC. After corﬁpletion, 10% NaOH (25mlL) was added and the reaction was
vigorously agitated for 15 min. The phases were separated and the agueous
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SBNa .NR R2 I R Bi sul fite Reagent Method Reagents , HO Product
SBNa A I\/brghol ne (2.0 equiv.)

10

15

20

2007/053386 PCT/US2006/0415%0

layer was extracted with THF (20 mL). The organic layers were combiﬁed,':_
dried (Mg80s4), filtered and concehtrated to yield the title compound as a yéllow
oil RS
"H NMR (CDCls): 7.36 (s, 4H), 3.79 (br s, 2H), 3. 71 (t, 4H), 3.51 (s, 2H)
3.44 (br s, 2H), 2.76-2.69 (m, 1H) 2.59 (brs, 2H), 2.44 (t 6H), 1.05 (d, 6H)

_ Example 5 _ 3 L
{(4-lsopropyl-piperazin-1 -vl)-(4-morph‘olin-4-vimethv]~phenvl)-mefﬁanone

A THF solution of 1-(4-formylbenzoyl)-4-isopropylpiperazine (contaiﬁihg
945¢ of 1—(4—formylbenzoyl)~4-is_opropylpipérazine and 3879 g of THF)‘rwas
charged to a reaction vessel followed by the addition of morpholine (576.3g,
6.55'mol). After 20 min, the reaction was cooled to about 0-10°C and sodium
triacetoxyborohydride (1167.3g, 5.23 mol) was added in portions. Upon
reaction completion, 10% sodium hydroxide solution (3623.2 mL, 9.06 mol}
was added slowly and the reaction mixture was stirred for 20 min, The layers
were separated, and the aqueous layer was washed with THF The combined
orgamc layers were dried over magnesmm sulfate. The drled THF solution of ..
(4-1sopropyl-piperazin-1-yl)-(4- morphohn 4-yimethyl- phenyl) methanone was
used without further manipulations.

Example 6 .

- {4-Isopropyi-piperazin-1 -yi)-(4-morpholin-4-yimethyl-phenyl)-methanone

Mono-succinate Salt
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O

A THF solution (278.0g) of crude {4-isopropyl-piperazin-1-yl)-(4- -
morpholin-4-yimethyl-phenyl)-methanone (69.49, 0.179 mol) was heated to
40°C and succinic acid (27.53g, 0.233 mol) was added. The reaction mixture

5 was heated t0.60°C and filiered into a.clea.n flask. The resulting solution was
re-heated to 60°C and then cooled slowly, first to room temperature and then
o ~7°C. The resulting suspension was held at —7°C and filtered. The filter
cake was washed with THF (60 mL) and the solid was dried overnight at 50°C
under full vacuum to yield crude mono-succinate salt as a white solid.

10 A suspension of the crude mono-succinate salt (701.3g, 1.56 mol} in
ethanol (7.01L) was heated to 60-65°C. Any insoluble material was removed
by filtration. The resulting cle.ar solution was cooled slowly to —7°C," The slurry
was filtered and washed with ethanol (700 mL). The filter cake was dried
overnight at 50°C under full vacuum to yield the mono-succinate salt as a white

.15 crystalline solid. |
M.P.: 154-156°C _
- Elemental Analysis For CygHagN3O2 x C4HgOs:
Calculated: C, 61.45; H, 7.85; N, 9.35; H,0, <0.1%

Found: C, 61.42; H, 7.84; N, 9.29; H20, <0.1%
20 MS: [M + H]" = 332; [2M + HJ' = 685,
Example 7
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A Montnorillonite K-10 + Morpholine (2.0 equiv.) 11

WO 2007/053386 PCT/US2006/041590

L—!sopropyl—piperazm 1-v)- (4-morpholm~4-vlmethyl phenvl) methanone

Mono-fumarate Salt

: HOOC :
‘ To a THF solution (40mL) of (4-isopropyl- p!perazm -1-yl)- (4-morpholln 4-
5  yimethyl-phenyl)-methanone (3 09,90 mmol) were added THF (40 mL) and
* fumaric acid (3.3 g, 28. 4mmo!) The resu!ting mixiure was heated to 60°C and
~ stirred for 0.5h. The resulting suspension was cooled o 0°C and the_-resutting
precipitate was collected by filtration, washed with THF (20 mL), and dried ina
vacuum oven at 65°C for 20 h to yield crude titte compound as a white se!id.
10 A suspension of crude (4-isopropyl-pipefazin-1-yl)-{4-morpholin-4-
'y]methyl-phenyl)—methanone, mono-fumarate (5.7g, 12.7mmo!) in absolute
E{OH (110 mL) was heated to 70°C. Any insoluble material was remo_véd by
filtration through a Celite pad. The filtrate was reheated to 65°C and then- - |
cooled to 0°C. The precipitate was collected by filiration and washed with
15 MTBE (20 mL). The solids were dried in a vacuum oven at 65°C for 20 h to
yield the title compburid as a white solid.
© M.P.196-198°C
Elemental Analysis for GigHasNsOp x C4HyOs:
éalcuiated: C, 61.73; H, 7.43; N, 9.39
20 | Found: C, 61.44; H, 7.50; N, 9.30

Example 8 .
{4-lsopropyl- piperazm 1-y1)-(4-morpholin-4-yimethyl-phenyl)- methanone.

dihydrochloride monohydrate salt
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WO 2007/053386 PCT/US2006/041590

O 42HCHK He0
A solution of (4-isobropyl~piperazin-1 -y)-(4-morpholin-4-yimethyl-
phenyl)-methanone (2.0 g, 6.0 mmol) in absolute EtOH (20 mL) was treated
-with HClig (0.59,.13.7mmol) at room temperature. The resulling suspension
5 was s_’rirred‘ for 1h, and then MTBE (5 mL) was added. The suspension was
cooled to 0°C and filtered. The filter cake was washed with MTBE (20 mL),

and the solid was dried in a vacuum oven at 60°C for 20 h to yield crude title

compodnd as a white solid,
' A suspension of crude (4-isopropy|;piberézin—1 —yl)—(4-m0rpholi.n'—4—
10 ylmethyl-phenyl)-methanone, dihydroc.hloride (2.1g, 5.2mmol) in absolute EtOH
(80 mL} was heated to 78°C and H,0 {2.2mL) was added. The resulting
solution was cooled to room temperature and MTBE (SmL) was added. The
%esuiting suspension was cooled to 0°C and filtered. The filter cake was
washed with MeOH (15 mL), The solids were dried in a vacuum oven at 105°C
- 15 for 20 h to yield the title compound aé a white solid. |
_ M.P.: decomp >220°C
Elemental Analysis for C1gHzgNsOz x 2HCI x Ho0:
Calculated: C, 53.97; H, 7.81; N, 9.94; CI, 16.81; |
Found: G, 54.18; H, 7.50; N, 9.90; CI, 16.68: KF: 4.02%
20 - ' '
Example 9 .
(4-1sopropyl-piperazin-1-y-(4-morpholin-4-yimethyl-phenyl)-methanone,

dihydrobromide semi-hydrate salt

AN e
SUSR®

O

O +2HBr +1/2H,0
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Montnorillonite K-10 + Piperidine
WO 2007/053386 PCT/US2006/041590

To a THE solution (40mL)'of (4-isopropyl-piperazin 1'-yE) -(4- morehoiin-4-
yimethyl-phenyl)-methanone (3.0 g, 9.0 mmol) were added THF (40 mL) and
30% hydrogen bromide solution in acetic acid (3.7mL, 18.6mmol) while
maintaining the temperature between 15°C and 20°C. The resulting
5  suspension was stirred for 1h, and then cooled to 0°C, The precipitate was- .
. collected by fntratlon washed with THF (20 rni.) and dried in a vacuum, oven at .
65°C for 20 h to yield crude title compound as a white solid.
A suspension of crude (4-isopropyl- plperazan -1-yl)-(4- morpholfn 4-
yimethyl-phenyl)-methanone, dihydrobromide (4.9g, 9. Qmmoi) in MeOH (50
10 ml) was heated to 65°C. The resulting solution was cooled to 0°C and the
precipitate was collected by filtration and washed with MeOH (15 mL). The
solids were dried in a vacuum oven at 65°C for 20 h to yield the title compound
~ as a white solid.
, M.P.: >290°C decomp |
15 Elemental Analysis for C1oHzoN3Oz X 2 HBr x 0.5H,0:

Calculated: C, 45.39; H, 6.37; N, 8.36: Br, 31.85
Found: C, 45.60; H, 6.32; N, 8.36; Br, 33.41
KF: 2.02%

20 Example 10

{4- Esopropvl plperazm =T-yi)- (4—morpholln ~-4-ylmethyl- phenvl) methanone
Big- maleate Salt

/l\ N N™ .
O O

O-'

s COOH
+ 2
COQOH

To a solution of (4-isopropyl-piperazin-1- -y}-{(4-morpholin-4- -yimethyl-
25  phenyl)- methanone (3.0 g, 9.05 mmol) in absolute EIOH (20 mL.) was added,
via an addition funnel, a solution of maleic acid (3.3 g, 19.8 mmol) in absolute

EtOH (20 mL) over 10 min. The resulting suspension was stirred at roem o

A



(2.0 equiv.)

it
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temperature for 15 min, at 75°C for 30 min, and was then allowed to cool to
room temperature for 15 h. The reaction mixture was cooled further to 0°C and
was then stirred for 2 h. The resulting precrpltate was collected by suction

- filtration and washed with cold E{OH (20 mL). The wet solid was dried i ina

10

vacuum oven at 40°C for 6 h to yield the tatle compound as crude material, as a

_white solid.

A suspension of the crude (4—isopropyl-piperazin-1 -yl)-(4-morpholin-4-
yImethyl-p_henyl)—methan'one,'bis-maleate salt (3.0 g) in absolute EtOH (30 mL)
was heated at 75°C for 1 h, and the reeulting solution was filtered through a
fine porosity glass frit. The filirate was heated at 75°C and then cooted to room
temperature over 2 h, with stirring, and Et,0 (10 mL) was added. The resulting

Asuspensron was cooled to.0°C for 2 h, the precsprtate was collected by suction

+ filtration and washed with EtzO (20 mL) under nrtrogen protection. The solrds

15

20

25

30

were dried in a vacuum oven at 45°C for 20 h to yreld the title compound asa
white crystalline solid.
- MP:154.1 °C
Elemental Analysis for Ca7HazNsOqo: - -
Calculated: C, 57.54; H, 6.62; N, 7.46
Found: C, 57.44; H, 6.66; N, 7.33.

- Example 11
Analysis Protocol for Compounds Prepared as in Examples 12-29

Hewlett Packard HPLC, Zorbax Eclipse XDB-C8, 5 uM, 4.6 x 150 mm

column; Solvents used were HyO/CHCN/0.05% Trifluoroacetic Acid; Gradient

conditions were 1% - 99% CH;CN gradient over 8 min, 99% CHgCN for 2 min:
All reactions were carried out under a nitrogen atmosphere. .
Mass spectra were obtained on an Agilent series 1100 MSD using

electrospray ionization (ESI) in either positive or negative modes as indicated.

Thin-layer chromatography was performed using Merck silica gel 60 Fagy
2.5 cmx 7.5 cm 250 ym or 5.0 cm x 10.0 cm 250 KM pre-coated silica gel
plates. Preparative thin-layer chromatography was performed using EM

- Science silica gel 60 Fess 20 cm x 20 cm 0.5 mm pre-coated plates with a 20

cm X 4 cm concentrating zone.
' 48
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SGBNa B TEA (1.1 equiv.) + Piperidine (1.1 equiv.) 11,

WO 2007/053386 PCT/US2006/041590

NMR spectra were obtamed on either a Bruker model DPX400 (400 -
MHz) or DPX500 (500 MHZ) spectrometer The format of the 'H NMR data
below is: chemical shift in ppm down field of the tetramethylsilane reference ‘
(mul’npllc:ty, coupimg constant Jin Hz, integration). g

_Exam ple 12
1-Isopropyl piperazine dihydrochloride

[¢)

To a solution of tert-butyl piperazine-1- carboxylate (100 @) and acetone
10 (48 mL) in CHCl, (1 L) was added acstic acid (31 mL) and NaBH(OAG)s (170
9). The reaction mixture was stirred for 18 h, then was diluted with 1 N NaOH
(500 mL), end'extracted with CH,Cl, (500 mL X 2). The combined organic
layers were dried (NazS04) and concentrated to a residue. The fesiduejwas
dissolved in MeOH (200 mL) and 4 M HCl in 1,4-dioxane (700 mL) was added
15 1o the reaction mixture over a period of several hours. After 18 h, the redction

mixture was concentrated to yield a solid, which was washed with Et:O (500
mL x 2) and dried overnight to yield the title ’compouhd as a white solid.
"H NMR (CD30D): 3.76-3.51 (m, 9H), 1.44 (d, J = 6.7 Hz, 6H), -

20 | Example 13

4-Formyl-benzoyi chloride
O
H
Cl
@]

A suspension of (chloromethylene)dimethylammonium chloride
(Vilsmeier Reagent; 37.7 g, 0.280 mol) in CHxCl, (300 mL) at 0°C was treated

25  with 4-carboxybenzaldehyde (40.0 g, 267 mmol) in one portion. ‘The reaction
49 '



HO 110 SO3Na CH3 A Pyrrolidine (2.0 equiv.)

10

15

20

25
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mixture was stirred at 0°C for 30 min, then at room temperature for 2 h, HPLC
anaiysié of an aliquot of the reaction mixture quenched into MeOH indicated
cansumption of 4-carboxybenzaldehyde. The reaction mixture was filtered

. through a medium porosity glass frit. The filirate, containing the title .
| compound, was stored at 0°C, and used in the next step without further
_manipulation.

Exam gle 14
4—(4 !sopropvl—prperazme-1-carbonvl) benzaldehvde

. O
To a suspension of isopropyl piperazine dihydrochloride salt (52.5 g,
262 mmol) (prepared as in Example 12 above) in CH,Cl, was added EtzN (83. 5
g, 827 mmol) and the result;ng slurry was stirred at room temperature for 1 h,

* then at 0°C for 30 min. The reaction mixture was filtered through a medlum

porosity glass frit and the filtrate was cooled to 0°C. A solution of 4-formyl
benzoyl chloride in CH2Cl, was added vié an addition funnel in a slow stream
over 30 min. The resulting mixture was stirred at 0°C for 30 min, then at room
temperature for 2 h. The reactioh mixture was cooled to 0°C and filtered
through a medium porosity glass frit. The filtrate was washed with H20, 0.5 N
NaOH, and brine (1 X 400 mL each). The organic layer was dried (Na;SO4)
and concentrated to yield an oil (59.8'9), Trituration of the oil with anhydrous
Et,O (275 mL), followed by removal of the solvent on a rotary evaporator
yielded the title compound as a pale yellow-brown oil.

HPLC: Rr = 5.43 min.

Example 15
Hydroxy-[4-(4-isopropyl-piperazine-1-carbonvyl)-phenvil-methanesulionic

acid sodium sali
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O

A solution of 4-(4- ISOpropyI piperazine-1- carbcnyl) benzaldehyde (20 0
g, 76.9 mmol) in EtOH (200 mL) was stirred at room temperature for 15 min.
To the resulting solution was added a solution of NaHSOs (9.6g)in HgO (25
mL), dropwise over 30 min. The resulting suspension was stirred at.roqn’_a 3
temperature for 2 h, then cooled to 0°C and stirred for 3 h, adding EtOH l
periodically (total 200 mL) to aid stirring. A precipitate formed and was’

“collected by suction filtration through a glass frit lined with filter paper The

filter cake was washed with hexane (1 X 50 mL), and dried under vacuum for
16 h to yield the title compound as a white solid. |

MP: 275 °C (dec.)

The purity of the compound was determined by dissolution of the
bisulfite adduct in 1:1 1 N NaOH/MeOH and analysis by HPLC. In addi’aon the

 liberated product was extracted into EtOAc and the organic layer analyzed by

TLC (MeOH/CHCly; 1:9). Prolonged exposure in an iodine chamber mdlcated
a smgle spot (R = 0.71).

Example 16
4-(4-1sopropyl-piperazine-1-carbonyl)-benzaldehvyde

)\N OH'-
sVep

To a suspension of hydroxy-[4-(4-isopropyl-piperazine-1 -cafbonyl)a
pheny!]-methanesulfonic acid sodium salt (49.0 g, 135 mmol) in de-ionized H,0O
(490 mL) at 0°C was added 1 N NaOH (100 mL}) in 10 mL portions with
vigorous stirring., A clear solution resulted (pH 12), which was stirred at 0°C for

1 h, then at room temperature for 30 min. The aqueous soiution was exirac’red
51 |
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with EtOAc (3 x 200 mL), followed by CH,Cl» (3 X 200 mL). The organic layers -
were combined, washed with brine (1 x 300 mL), dried (NazS0.) and
concentrated fo yield the title compound as a pale yellow oil.

HPLC: Rr = 5.43 min ' o

MS (ESI): cald. for 15HzoN20z, 260.33; m/zfound, 261.1 (M+1)

"H NMR (CDCl): 10.1 (s, 1H), 7.96 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 8.3
Hz, 2H), 3.83 (br s, 2H), 3.41 (br s, 2H}, 2.78 (m, 1H), 2.64 (br s, 2H), 2.48 (br

s, 2H), 1.08 (d, J = 6.5 Hz, 6H).

_ Example 17 .
(4-Isopropyl-piperazin-1-yl}-(4-morpholin-4-ylmethyl-pheny!)-methanone

* To a solution of 4-(4-isopropyl-piperazine-1-carbonyl)-benzaldehyde
(32.0 g, 123 mmol) in THF (650 mL) was added morpholine (21.4 g, 246
mmol), in a slow stream via an addition funnel over 15 min, and the resulting
mixture was stirred at room temperature for 40 min. The reaction mixture was
treated with NaBH(OAc)s (38.4 g, 172 mmol} in portions over 40 min, was
stirred at room temperature for 16 h, and then concentrated to a residue. The
residue was dilutéd with EtOA¢ (400 mL), c;oo[éd to 0°C, and treated with 1 N
NaOH (250 mL). The biphasic solution stirred at 0°C for 30 min. The phases
were separated and the aqueo'us layer was extracted with EtOAc (2 X 200 mL)
and CHxCl; (2 X 100 mL). The organic iayers were combined, washed with
brine (1 x 300 mL), dried (Na2S0x), and concentrated to yield the title
compound as a pale yellow oil,

HPLC: Ry = 4.69 min
MS (ESI): caled. for CigHzeN302, 331.23; m/z found, 332.2 (M+1)
"H NMR (CDCls): 7.36 (s, 4H), 8.79 (br s, 2M), 3.71 (1, J = 4.7 Hz, 4H),
3.51 (s, 2H), 3.44 {brs, 2H), 2.76-2.69 (m, 1H), 2.58 (br s, 2H), 2.44{t, = 4.4
Hz, 6H), 1.05 (d, J = 6.5 Hz, 6H). |
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. Example 18 .
L@-lsopropvl-—puperazm-‘!-vl) -{4-morpholin-4-ylmethyl- phenvl) methanone, '

bis-maleate salt

| COOH ...
S+ 2 [ ‘
. COOH

To a solution of (4-isopropyl-piperazin-1-yl)-(4- -morpholin- 4~ylzmet'hYI-

phenyl)-methanone (34.0 g, 102.7 mmol) in absolute EtOH (200 mL.), was
~ added, via an addition funnel, a solution of maleic acsd (23.9 g, 208 mmol) |n

absolute EYOH (200 mL) over 15 min., The resulting suspension was stirred .at
room temperature for 30 min, at 75°C for 1 h, and was then allowed to cool to

room temperature over 16 h. The reaction mixture was cooled further to 0°C -

~ and was stirred for 2 h, The reaction mixture was diluted with ELO (56 mL)

and stirred for 30 min. The resulting precipitate was collected by suf:tion
filiration, washed with cold EtOH/Et,0 (4:1, 100 mL x 2), and dried in a vacuum |
oven at 40°C for 20 h fo yield the title compound as crude material, as a white _
soltd .

A suspension of the crude (4-isopropyl-piperazin-1 »yl)-(4-m0rpholin¥4-
ylimethyl-phenyl)-methanone, bis-maieéte salt (90.5 g) in absolute EtOH (905
mL) was heated at 75°C for 1 h, and the resulting solution was filtered through
a fine porosuty glass fnt The filirate was cooled to room temperature over 20
h, with stirring. The resuitlng suspension was cooled to 0°C for 2 h, and the
precipitate was collected by suction filtration and washed with EtO (2 x 200
mL). The solids were dried in a vacuum oven at 40°C for 20 h to vield the title
cbmpound as a white crystalline solid.

MP: 148-150 °C

MS (ESI): caled. for CigHagNgO2, 331.23; m/z found, 332.2 (M+1)
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"H NMR (CDAOD): 7.54-7.48 (m, 4H), 6.26 (s, 4H), 4.23 (s, 2H), .85 (br
m, 8H), 3.56 (br s, 1H), 3.42-3.32 (br s, 4H), 3.13 (br s, 4H), 1.38 (d, J = 6.6

Hz, 6H). Anal. calcd. for CozHazN3O1o; C, 57. 54 H 6.62; N, 746 Found: C,
- 67.52; H, 8.73; N 7.54,

5
Example 19
4-Formvl-benzo_vl chloride
O
. H
Cl
O

A solution of 4- carboxybenzaldehyde (30 0 g, 0.200 mo!) in toluene (300

10 mL) was treated with thionyl chloride (28 6 g, 0.240 mol) and DMF (1.0 mL).

The reaction mixture was heated at 100°C for 2 h, during which time the solids
dissolved to yield a pale yellow célored solution. The reaction mixture was
6ooled to 0°C to yield a solution of the title compound in toluene, which was

" used without further manipulation.

Examgle 20
Hydroxy-m-(4-isopropvl~piberazine-1 ~carbonyi}-phenyll-methanesulfonic
acid sodium salt
20 A solution of NaOH (24.0 g, 0.600 mol) in de-ionized HoO (240 mL) and

toluene (60 mL) at 0°C was treated with isopropyl piperazine dihydrochioride

salt (33.0 g, 194 mmol). The resuliing biphasic solution was stirred at 0°C for

30 min. A solution of 4-formyl-benzoyt chloride in toluene was added in a slow
~ stream via an addition funnel over 1 h, with vigorous mechanical agitation. The
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mixture was allowed to warm to room temperature over 16 h, then cooled to
0°C, and the pH adjusted to 10 with 1 N NaOH. The phases were separated
and the aqueous layer was extracted with toluene (2 x 200 mL) The orgamc
layers were combined, washed with brine (200 mL), and concentrated to yleld .
4- (4 isopropyl-piperazine-1- carbonyl) -benzaldehyde (52 5 g, mass balance '
101%) as a pale, yellow-brown oil. The oil was dissolved in EtOH (600 mL)
and, with vigorous mechanical agitation, was treated with a solution of NaHSOs
(23.1 g, 222 mmol) in de-ionized H20 (50 mL) WhICh was added V|a an addmon
funnel over 30 niin. The resul’nng mixture was stirred at room tempeﬂaure for
48 h, and then cooled to 0°C. Methyl- ten‘—butyl ether (500 mL) was added and
the resulting the slurry was stirred for 30 min. The precipitate was collected by
suction filiration through a medium porosity glass frit, washed with cold

- EtOH/EtOAc (5:1, 3 x 60 ml.). The solids were dried under vacuum for 2 h

15

20

then at 40°C in a vacuum oven for16 h to yield the title compound as a whtte
solid. ' '

HPLC: RT = 5.43 min

MP: 275 °C (dec.)

Example 21 . :
(4-1sopropyl-piperazin-1 -y1)-(4-piperidin-1-yimethyl-phenyl)-methanone

O

A mixture of hydroxy-[4—(4-isopropyl-piperazine-1~carbonyi)-phenyl]-

‘methanesulfonic acid sodium salt (54.6 g, 0.150 fnof), piperidine (28.0 g, 0.330

25

mol), and Montmorillonite-K10 {(10.9 g, 20% by wt. relative to starting material)
in dichloroethane (820 mL) was stirred at room temperature for 16 h. .
NaBH(OAc); (44.5 g, 210.0 mmol) was added in portions over 1 h, and the '

-resulting suspension was stirred at room temperature for 5 h. Diatomaceous

earth (5.4 g) was added and the suspension was stirred for an additional 30
min, The reaction mixture was filtered through a pad of diatomaceous earth,
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rinsing with dichloroethane (2 x 100 mL). The filtrate was washed with 1 N
NaOH (2 x 200 mL). The aqueous layers were combined and back- extracted
with dichloroethane (2 x 100 mL). The organic layers were combined, dried |
(NazS0y4), and concentrated to yield the title compound as its corresponding
free base, as a pale yellow oil.

HPLC: Ry = 4.76 min

MS (ESI): caled. for CaoHaiN3O, 329.25; m/z found, 330.2 (M+1)

"H NMR (CDCl): 7.35 (s, 4H), 3. 79 (brs, 2H), 3.48 (br s,2H), 3.45 (br s

b

. 2H), 2:72 (m, 1H), 2.59 (br s, 2H), 2.45 (br s, 2 H), 2.38 (br s, 4H),160155

(m, 4H), 1.48-1.40 (m, 2H), 1.06 (d, J = 6:3 Hz, 6H).

Exampie 22 .
- (4-lsopropyl-piperazin-1-yD-(4-piperidin-1 ~yimethyl-pheny!}-methanone,

bis-maleate salt

To a mechanically agitated solution 6f (4-isopropyl;piperaziﬂ-1-yi)~(4-—
piperidin—1—yImethyl-pheny!)-methanone (40 09, 122 mmol) in absolute EtOH
(800 mL) was added, via an addition funnel, a solution of maleic acxd (28.2 g,
243 mmol} in absolute EtOH (200 mL) over 30 min. The resulting suspensmn
was stirred at room temperature for 16 h, then diluted with E-,O (200 mL),
cooled to 0°C, and stirred for 2 h. The precipitate was collected by suction ‘
filtratiqn, washed with cold EtOH/EtZO (4:1,3x 100 mL). The solids were dried
under vacuum to yield crude title compound as a white solid.

A mechanically agitated suspension of the crude material (4-isopropyl-
piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyf)-methanone, bis-maleate salt)
(89.0 g) in absolute EtOH (1780 mL) was heated at 75°C for 1 h. The resulting
pale yellow solution was allowed to cool to room temperature with stirring over

. 86 h, then diluted with Et0 (220 mL), cooled to 0°C, and stirred for 3 h. The

precipitate was collected by suction filtration, washed with Et,0 (2 x 100 mlL).
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The solids were dried under vacuum for 16 h to yield the title compound as a B
white crystalline solid. ' '
MP: 165-167 °C | o
MS (ESI): caled. for CaoHsiNgO, 329.25; m/z found, 330.2 (M+1) .. -
Anal. calcd. for CogHesNsOa:  C, 59.88; H, 7.00; N, 7.48.
Found: C, 59.56; H; 7.29; N, 7.40. .

Example 23
Representative Examples of Reduciive Ammatlon of Blsuiflte AdductS‘

Method A

A suspension of benzadehyde bisulfite adduct as listed in Téble 3 b’el'ow
(5.0 mmol), Montmorillonite-K10 (0.21 g), and morpholine (10.0 mmol) in o
dichloroethane (20 mL) was stirred at room temperature for 45 min. |

' NaBH(OAc)s (7.0 mmol) was added portion-wise over approx1mately 30 mtn
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After 4 h, the reaction mixture was diluted with EtOAc (80 mL), filtered, and
washed with 1'N NaOH (25 mL) followed by brine (25 mL). The organic layer

'was dried (MgS0,) and concentrated to yield 4-benzyl-morpholine as an oil. In

cases where Montmorillonite K-10 was not used, the filiration step after _-
completion of reaction was not necessary.

General Purification Method

The crude product from Method A was dissolved in EtQAc (50 mL) and
the organic layer was extracted with 1.5 N HC! (25 mL). The aqueous Iayer
was basified to ca. pH 12 with 1 N NaOH, and extracted with EtOAc (83 X50
mL). The combined organic layers were dried (MgS0s) and concentrated to
yield the desired product (HPLC Purity > 97 %). '

Method B
A suspension of cyclohexanecarboxaldehyde bisulfite adduct (5.0 mmol)
and EtN (5.5 mmol) in dichloroethane (20 mL) was stirred at room

_temperature for 15 min. The suspension was treated with N-

methylbenzylamine (5.5 mmol) and was stirred for 45 min. NaBH(OAc)s (7.0
mmol) was added portion-wise over approximately 30 min. After 16 h, the
57 .
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reaction mixture was diluted with EtOAc (80 mL), and was washed with 1 N
NaOH (25 mL) followed by brine (25 mL). The orgamc layer was dried
(MgSQ,) and concentrated to yield benzyl cyclohexylmethyl -methyl-amine as
an oil. The crude material was punﬁed by the Geheral Purification Method as
described above.

. Table 9 below lists reductive amination reactions which were completéd
on répresentative bisulfite compounds. The column entitled “Reagents” list the
_reagents or reagent combmatlon used inthe reactlon to yielded the desired.
product as listed. ‘

Table 9: Representative Examples of Reductive Amination

HOYSOSNa T !/NR1 R -

R . "R

Bisulfite |
Reagent Method Reagents Product

" HO_ _SO0.Na

| C N—
Morpholine (2.0 | O

A : . equiv.)

0. _SON - :
: e | Montmorillonite- @
K-10 + N
- Morpholine (2.0 { )

A : equiv.)

HO__S0;Na

: N
Piperidine (2.0 . < >
A equiv.)
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HO_ _50.Na

O

Montmorilionite
K-10 + Piperidine
(2.0 equiv.)

HO_ _SOsNa

W

TEA (1.1 equiv.)
+ Piperidine (1.1
- eguiv.)

HO SOsNa

ava

Pyrrolidine (2.0
equiv.)

HO— _SOgNa

2%

TEA (1.1 equiv) +

Pyrrolidine (1.1

equiv.)

HO SOSNa

OCHg

<

TEA (1.1 equiv.)
+ Pyrrolidine (1.1

equiv.)

HO_ _S0,Na

aUa

OCHj,

TEA (1.1 equiv:)
+ Diethylamine

N

(1.1 equiv.)
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"NaOzS_ _OH

TEA (1.1 equiv.) |
+ Pyrrolidine (1.1 b

B : equiv.)

TEA (1.1 equiv.) <D_/_\N
+ Morpholine (1.1 : . < >

B Equiv.)

_ O
- HO SOgNa . . ' fl\l _
. TEA (1.1 equiv.) :
O N- -
Methylbenzyl-
B ' amine

- TEA (1.2 equiv.)
+ 3-[4-(1-Acetyl-
OH 2,3-dihydro-1H-
indol-6-y1)-3-oxo-
SOsNa T
4-piperidin-4-yi-

butyl]-benzonitrile
B (0.8 Equiv.)

80
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I\/1

4- pi peridin-4-yl- butyl Renzonitrile (0.8 Equiv.)
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; N
CHg Morpholine (2.0 .H30——<
: A o equiv) - | CHg

HO SOsNa

N\ror : TEA (1.1 equiv.); | <N_—) <—_> '

. o
Shg Morpholine (1.1 HSC-—<
‘ B equiv.)
Example 24 _
(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-
methanone '
0
o/\ N/ﬁ
(n L~

5
Step A. 4-(4-Formyl-benzovyh-piperazine-1 carboxvlrc acid tert-buty ester
A suspension of 4- carboxybenzatdehyde (8.10g) in CHgCIg was treated
sequen’ua!ly with piperazine-1-carboxylic acid tert-butyl ester (3.6 g), EDCI
(3.86 g), HOBt (2.68 g), and 4-dimethylaminopyridine (~0.020 g). After 18 h,
10 - the mixture was extracted with 1 N NaOH and then with 1 N HCI. The organic
layer was dried (Na,SOs) and concentraied to yield the title compound.

MS (ESI): mass calcd. for Ci7Hz2Nz04, 318.16; m/z found, 219.3 [(M-
100)+H]* '
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"H NMR (CDCla): 10.04 (s, 1H), 7.93 (d, J = 8:2, 2H), 7.54 (d, J = 8.1,
2H), 3.82-3.67 (m, 2H), 3.58-3.30 (m, 6H), 1.46 (s, OH).

Step B, 4—{4-M0rpho!in-4—vlmethvl-loenzovl)-oioe'rézi.ne-1 -carboxylic acid tert-
butyl ester | '

. A solution of 4-(4-formyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl
ester (2.06 g) in methanot (100 mL) was treated with morpholine (4 mL) and

" NaBH(OAc)s (8.98 g, in portions over 1 h) After 3 h, the mixture was diluted

_with saturated aquoues NaHCO3 and eXtract_ed with CH2Clp. The organic layer

was dried (NazS04) and concentrated. The residue was purified by column
chromatography (SI0y) to yield the title compound. |
MS (ES!) mass caiod for CoyHaiN3Oy4, 389.23; m/z found 390 4 [M+HJ".
"H NMR (CDClg): 7.39-7.33 (m, 4H), 3.75-3.66 (m, 6H) 3.50 (s, 2H),
3.51- -3.33 {m, BH) 2.45-2.41 (m, 4H) 1.46 (s, 9H).

Step C. (4-Morpholin-4-yimethyi-phenyh-piperazin-1-vi-methanone

A solution of 4-(4-morpholin-4-ylmethyl-benzoyl)-piperazine-1-carboxylic
acid tert-butyl ester (1.163 g) in CH2Cls (10 mL) was treated with trifluoroacetic
acid (~4 mL). After 30 min, additional triflucroacetic acid (56 mL) was added,
and the mixture was stirred for a further 2 h, The mixture was diluted with
diluted with saturated aquoues NaHCOjz and extracted with CHzClp. The
organic layer was dried (Nazso;)'and concentrated. The residue was purified
by column chromatography (SiOz) to yield the title compound. | |

MS (ESD: mass caled. for C1gH2aNzOs, 289.18; m/z found, 290.4 [M+H]*

"H NMR (CDCl): 7.41-7.35 (m, 4H), 3.95-3.70 (m, 6H), 3.52 (s, 2H),
3.09-2.80 (m, 6H), 2.49-2.42 (m, 4H).

Step D. (4-Cyolopropvl»oioera’zinJ-vl)-(4-moroholin~4~vimethv|-phenvl)—

- methanone

A solution of (4-morpholin-4-yimethyl-phenyl)-piperazin-1-yi-methanone
(0.128 g) in methanol (7.5 mL) was treated with (1-ethoxy-cyclopropoxy)-
trimethyl-silane (1.5 mL), acetic acid (0.2 mL), and NaBHsCN (~400 mg). The
mixture was heated at 60°C for 18 h, and then was cooled to room temperature
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and concentrated. The residue was diluted with 1 N NaOH and extracted with -
CHzCla. The organic layer was dried (Na,S0O4) and concentrated. The resndue
was purified by column chromatography (SiO2) to yield the titlé compound
MS (ESI): mass calcd. for CagM27N30z, 329.21; m/z found, 330.4 [M+H}+
"H NMR (CDCl3): 7.36 (s, 4H), 3.79-3.68 (m, 6H), 3.50 (s, 2H), 3.44-3, 32
(m, 2H), 2.74-2.61 (m, 2H), 2.60-2.50 (s, 2H), 245240 (m, 4H}, 1.66-1 62(m, |
1H), 0.49-0.44 (m, 2H), 0.44-0.39 (m, 2H).

Example 25 : S
(4-Cvclopropvl-piperazin-1-vl)—(4-mcmgholio-4—vlmethvl—phenvl)-' '

methanone

S’re.o A. tert-Butvl 4-cyclopropylpiperazine-1-carboxylate _
' A mixture of fert-butyl piperazine-1-carboxylate (75.0 g), THF (500 mL),

methanol (500 mL), [(1-ethoxycyclopropyljoxyitrimethylsilane (161 mL),. '
NaBHsCN (38.0 g), and acetic acid (37 mL) was heated at 60 °C for 5 h. The
mixture was cooled to room temperature, treated with water (30 mL) and stirred
for 5 min. The mixture was then treated with 1 N NaOH (130 mL) and was
further stirred for 15 min. The mixture was concentrated, and the remamlng
aqueous solution was extracted with CHzClp (500 mL). The organic layer was .
washed with 1 N NaOH (500 mL). The combined aqueous !ayers were
extracted with CHxCly (150 mL). The combined organic layers were washed
with brine (400 mL), dried (NaQSO4), and concentrated to yield the title
compound as a white solid. .

MS (ESI): mass caled. for CiaHzaNo05, 226.17; m/z found,'227.2 [M+H]

"H NMR (400 MHz, CDClsg): 3.39 (t, J=5.0 Hz, 4H), 2.55 (1, J= 4.9 Hz,

4H), 1.60 (ddd, J=10.3, 8.5, 3.8 Hz, 1H), 1.46 (s, OH), 0.49-0.38 (m, 4H).

Step B. 1-Cyclopropyipiperazine dihvdrochloride
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A solution of fert—butyl 4- cyclopropylplperazme -1-carboxylate (92 g) in
1,4-dioxane (200 mL) was treated with HCIl (4 M in 1 ,4-dioxane, 500 mL) over
10 min while maintaining the temperature below 40°C After the addition was
complete, the m|>_<ture was heated at 45°C for 9 h and then was cooled to room
temperature. The thick suspension was diluted with hexanes (400 mL) and
was cooled to 10°C. The resulting solid was collected by filtration, washed with
hexanes, and dried to yield the title compound as a white solid.

 MS (ESI): mass calcd. for C/Hi4N,, 126.12; m/z found, 127.0 [M+H']

H NMR (400 MHz, DO): 3.65 (brt, J = 4.7 Hz, 4H), 3.47 (brt, J= 5.5

Hz, 4H)I, 2.85 (br quintet, J = 5.8 Hz, 1H), 0.94 (br s, 2H), 0.92 (br s, 2H).

Step C. 4-(4-Cvclopropyl-piperazine-1 —carbonvi)—bénzaldehvde

A mixture of 4-formyl-benzoic acid (54.4 g), toluene (500 mL), DMF (3.6 |
mL}, and thionyl chloride (30.4 mL) was heated é’t 60°C for 2 h and then was
cooled to 5°C. In a separate flask, a 5°C mixture of NaOH (50.7 g), water (550
mb), and toluene (150 mL) was tfeated with 1-cyclopropyl-piperazine
dihydrochioride (70.0 g) in portions while the temperature was maintained
below 10°C. After the additéon was complete, the mixture was cooled to 5°C
and treated with the crude acyl chloride solution prepared as above at a rate
such that the temperature did not éxceed 10°C. After the addition was
complete, the mixture Was allowed to warm to room temperature and was
stirred overnight. The biphasic mixture was basified to pH ~10 with 1 N NaOH
(300 mL). The layers were separated and the aqueous layer was extracted
with toluene (100 mL x 2). The combined orgaiic layers were washed with
brine (200 mL), dried {NaxS04), and concentrated to yield the title compound .
as pale yellow VISCOUS oil,

HPLC: Rr=5.19 min

MS (ESI): mass calcd. for C15H1gN200, 258.14; m/z found, 258.9 [M+H"]

'H NMR (400 MHz, CDCla): 10.1 (s, 1H), 7.94 (pseudo d, J = 8.2 Hz,
2H), 7.56 (pseudo d, J = 8.1 Hz, 2H), 3.77 (br s, 2H), 3.33 (br s, 2H), 2.71 (br s,
2H), 2.55 (br s, 2H), 1.66 (ddd, J= 10.2, 6.8, 3.7 Hz, 1H), 0.562-0.46 (m, 2H),

- 0.45-0.40 (br s, 2H).
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Step A 4- (4 For nvl - benzov1) - pi perazi ne- 1-carboxylic acid tea-butyl
ester suzﬁenm on of 4-carboxybenzal dehyde (3.10 g %ﬁi n CH2C 2
was treat edWQeza t¥41 1y with piperazine-I-carboxylic acPEl/vEeeaHLRY|
ester (3.6 g), EDCl (3.86 g), HOBt (2.68 g), and

4-di met hyl am nopyridine (-0.020 g). After 18 h, 10 the m xture -was-
extracted with 1 N NaOH and then W|th 1 NHC. The organic Iayer vias
dri ed (Na2SOjemidd{4-vielepons a s hotit-d-yieeprotptenyl)- - MS
(HI); mass cg@&a&gjg% Cl7H22N204 318.16; mz found, 219 3 [(I\/[L o
00)+H WD 2 6PCT/ US2006/ 041590 : . 1H NVR -

(CDCl 3): 10. 04(s, TaBi)soIimo&bf(adH dyd@:ﬂopﬂh:&perZanéﬂdcarBonylfibénza%ﬂhyde

3.82-3. 67
4( 4- l\/brphol(lnh%zé_% Wel ﬁﬂ’gfﬁ%fﬁ?&ﬂ?ep{%grrﬁ'mwid%%@mhqlieeéa?é k)t

Sbutyl ester dr%p&@éélé\lfé?fs @in. The mixture w led t
4- (4-fornyl -benzo éé - pi_per azi ne-1- caer 3?()9 ?g a%|18 Ct)gpg%asttr?atggtw(é
P

(2.06 g) in NBBhAROR)s(ES Mip pasiiorsraer dd. whtidr mnmbommm mlxl'hbe wasl-

NaBH( OAc) 3
oot o Raffledto KRrPREhbARR B/ BRad her BED Slsfbs b lCeRU o S he
organi ¢ | ayeteniferaiase Heload2q9a26@8) 1@ ndwaen LI ved-adtla WiRR Hge was ‘

purified, by columm chromatography (8102 ield the title compound.
M5 (ES! )“Sj ﬁ%“%fi%e wag kepbungey2 ghgwic?ﬁ@ﬂ qfismallamayntsad ice.

EQ/HHZJI[-D | 1? %I(MI@)WG@!%IE?V@% t%rfrlﬁ éi"%gﬁf 1705wﬁ%q N%Wi%wgsd

C. (4-Mor phomeri"ﬂmtyﬁ Nﬁslﬁfﬁr@l‘f@h\'}@)mlpl géedayars v saml’abed)rmxd the organic
sol ution of

4- (4- nor phol Iar\/erwa Sthy Witgn1zl(\)ly 3OI5I|(E)%? Wndhe 085‘}%'6%%1'&90%‘?&”3
tert-butyl ewg@rexttacleﬁewgly GHpyOGH2002nICL 0T hd_itomalseti rdﬂ@élﬂd IaMe?élwere

trifl 4 Af t '
tri 11 wor BhcePREhdEin bt o0 FlecNES 0 306 enarstraled falelc e e
for a furthecoBpbundiéepaliexiciioe \Mﬁﬁ)u@ldllu'[ ed with diluted with

sat urated aquoue extracted with CH2d 2. The organic |ayer
was dri ed (Nazso?"’tﬁ%%o‘gg%m'at ed. The residue was purified by

col um chr omat ogrmsgz sé)ShQ%)s da%ov *r&l @, H@y«abz}dé%ggﬂﬁwpdig@ gg@#ﬂ

mass cal cd. for 3N302,
NMR (CDCI 3): 7. 41H7NMB (480 MH)Z; C@GJB 335(§b(&14|‘8H§3 733068, 2ld), 269 (t, J=.

3.09-2. ,

(4-Cycl g%rf)g%/ls pi'p 4F5a§?’2%i4§|1%@3%§%rspgﬁfl M- 4 !‘Rv? SBI{BBW%H) 2.43

met hanone (i, J=4.2 Hz, 4H), 1.63 (ddd, J = 10.3, 67 37Hz 1H), 0.49-0.43 (m, 2H) '
0.42-0.39 (br s, 2H).

C NMR (101 MHz, CDCls): 170.6, 140.0, 135.1, 129.5, 127.5, 67.4,
63.4,54.0,38.7, 6.3.

25

~ Example 26 -
{4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-

methanone dihvdrochloride salt
@ | [O .

o) e 2HCI ©
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30A sol ution of

(4- nDrpholln 4-y| net hyl - phenyl ) - pi perazi n- 1-yl - net hanone (0.128 g) in
met hanol ﬂ{ 053888 treated with (1-ethoxy-cycl opr opox§gT/US2006/041590
trimethyl - S|Iane (1.5 nL), acetic acid (0.2 nL), and NaBH3CN (- 400

oo {emper atur 6 a3 ood ot helciopiepuffiogial LN BN BB 1

N NaOH and eRftendxmathanohe (FRQIQ .in Ftranot @mlmL)l\aa@hea\tQE tdr60ed and

e b aceaBa Il Al Sord B8 HEREHH T dihiita avondd i) A brssialate
cal cd. for OdAHEd1d i:ﬁﬁﬂaft@*l@.ozzﬂm oHHCITHRdNsben3RRicd. I'Mts'#]the adaitisfW¥R
(ny

(CDCl 3) 736 79-3.68 (m 6H), 3.50 (s, 2H), 3.44-3.32 (
oH), 2. 742 r%n#etezft%ue T@C'%%JBE@B@'Oowa@wwfyzmwo@wmvw@h The solid

o5 F ottt Pttty bt ety i e B Aot Ao

net hanone (& V&@mmvenm chBlﬂQ/ﬂ}‘ne title compound as a white solid.

4-cycl opropyl pi. peHE 4) ﬁ g(gboxyl ate A mxture of tert-butyl

pi per azi ne- 1- car bo é &~ (4§ , THF (500 ni), 15nethanol (500 ni),
[ (1- et hoxycycl oprl‘dBKEB@Xyiabélc&wdhf’dﬁGmg%Wéb%ﬁé‘EgTﬁ m)ﬂ%@b‘ﬁ%i@@{l‘%@]

and acetl c acid ( Wg:% was pleat ed at . The m xture was
cool ed tQ room t %'é[ (00 Mriz 2@l 7H4 (psratled, ¢3®B.AHz, &), 26B(peelido
for. 5 min. Thes Jigd HzEOMPS, 441(%'? st Eﬂ§t£§o‘@$d“r& M%?gﬂ@%ﬁéﬂt 11a§‘dq.§|,e

was further stirred for 15 he m xture da, and
remai hi ng 20+-8diRdib: %@Btﬁ?%ﬂnv\é@) extracted with CH2A 2 (500 ni). The:

organi c | ayer vvasm@@ﬁh u S
| ayers were extract wth %d\ld(\)??éé &r’L?Qs L?T]E}C”%%n‘g?tﬁgnp%é]ga@f?@ &%
| ayers wer e 3&a8hzd4wbt.R, #4.8n89.7408.5018)9. dried (Na2SO4), and
concentrgted to yield the title conpound as a white solid. 95M5
(ESI'): mass calcd. for CL12H22N202, 226.17; m z found, 227.2 [ Mtl-1+]
1H NVR (400 MHz, CDCI 3): 3.39 (t, J=E£a,ﬁ |éz274l—l) 2.55 (t, J. 4.9 Hz,
4H), 1.60 (ddd : 0.49-0.38 .
(m 41-1). Stigp=g ‘al2tlelEer i Jongyphalinindmethvitpiend)-methanone
sol ution of tert butyI 4 cy Iopropyl pi per azi ne- 1-car boxyl at e (92 09)
in 1,4-dioxane (200 ni) was!treated with HCI (4 Min 1, 4-di oxane, 500

m.) over 10 mn while nai

he te e 8y 40C. After
the addition was conpl ete, thl/ure (s th for 9 h and

then was cooled to room O

Preparation and analytical data for the title compound was presente& in
20 U.S. Patent Application Publication 2004-0110746 A1, published April 21,
2005. -

Example 28
(4-Cvclobutvl-piperazin-1 -yh-(4-morpholin-4-yimethyl-phenvi)-methanone

peVene

25



5 tenperature. The thick suspension was diluted with hexanes (400 nlL)
and was cooled to 10C. The resulting solid was collected by
filtration, WHINEE3 Rt h hexanes, and dried to yield the PETIU8006/041590
conpound as a white solid. M5 (ESI): mass calcd. for C7H14N2,
126.12; m z foundfhaltitle om[nmhmqi waH pfared GRcedding 020 m&h6ds cibscrthecun
47Hz 4H) ( 5.5 10Hz, 4H), 2.85 (br qumtet J=5.8,
Hz, Eﬁ?rﬁ@egﬁé&"é}o 92 (br s, 2H). Step C. o
4-(4 Q/cl opropyl pi per azi ne- 1-car bonvo- benzal dehyde A M xture

of 4-fornyl-benzoic acid (54.4 g), tgluene (500 i), DMF (3.6 mLY,.
and thiconyl chloride (30.4 nL) was hM%C for 2 h and then-was

15 cool edsto 5Cgokiur [43@@@%#@ @Qe@aéﬁem éagﬁﬂgm hﬁQerﬂ)

wat er (550 ni), ol UENe

1- cycl opr opyl - pi per azi ne di hydr ochihethagesglfondtey) i n porti ons-vhil e
the tenperature was nai ntai ned bel ow 10C. After ,the addition was -
conplete,  the m xture was cooled to 5C and tregtgd with the crude.
acyl chloride solution prepared as abovy rate 20 such that"the

tenperature did not exceed 10C. After Nri;ljfdltlon was conplete, .the
er ‘

m xture was allowed to warmto rogmte ure and. was stirred-
overni ght.. The biphasic mixture wasydasit™ed to pH -10 with 1 N NaCH
(300 m.). The | ayers were separated Jand the.aqueous |ayer was ..
extracted with toluene. (100 nL x e conmbi ned organic layers ‘were
washed with 25 brine (200 niL), dr a2S04), and concentrated to-
yield the title conpound as pal e ¥ #v vi scous oil. HPLC. RT-=°5.19
mn M5 (ESI): mass calcd. for CL5H1I§N\202, 258.14; m z found, 2,58 9

[ MFH+] 1H NMR (400 MHz, CDCI3): 10.1 (s, 1H), 7.94 (pseudo d J= 8.2
Hz, 302H), 7.56 (pseudo d, J= 8.{o*Zz ~@HNg3. 77 (br s, 2H), 3 33 (br
s,2H) 2.71 (br s, 2H), 255(brs 2H) 166(ddd J-102 6.6,
3.7 Hz, 1H), O. 52A00@6nK.rﬁfasIQH)as cﬁa@d()mﬂrm{(bmyslopﬁd)yl plpStﬂihdm--

(4-Cycl opr O%Arggh@fﬁgﬁ%ﬂd%l?ﬁ/dle) 2(5A8 ém { X 8 9r|1r'ngI 4 (}' ecﬁ'3 é/tonﬁrqerzg& L) and

net hanone

4- ( 4- cycl®prwater{ popat pahde-ritregerhamdsphbrn Zphsl Rhicden hikibee @Jaghe’afbd :
1, 2-di chl oroet ha ex‘éSS m.) was added norPholine (37.8 nlL) dropw se

over 5 ‘nin. @PBJT'RB@f F61es (ol 40 hAMSlat. 119w 4 watel (2?9 mi) was -
NaBH( OAc) 3 @d"dé’d gaotpw"sé)&ér%oﬁ% oY re]acﬂonﬁﬁ ;d%lf'e ag"l'ﬁélfﬁ&\)lvég tﬂ% ;Zﬂf‘t o

m xture was warned to.roomtenpérature,
keep the tenpee atadust besonlleaed b)pxﬁlltmt[oi]&d”awnaeeollcﬂ 60 nmL) was added

while the 10 te ept r Chb ditjon of small
amounts of ice: npﬂ%g‘tdﬁﬁ”‘rzt ﬁ’éox%rg?éﬁi %ﬁ%@ﬁ%’l‘g 10'9'5}4 240 with
1 N NaCHZ 45@>s@rua@di EPIGJTH FbWA, 58 (§111y, 874 ¥ sl.QHgﬂszlS}% o) es B4
were separated, and the organic | ayer was was N NaCH’{ 150
m). The conth ﬁeaH&cﬁJ@%tﬁ@r $.270r & 8Rdielldxd Falc® 82 h0.8Peh54 (mOBHM)
The conbi nedy %Q?ﬂhg rs were 15 washed with brine (200 nL), dried
(Na2S™4), and conce tfated to yield the title conmpound -as pal e yel | ow

vi scous oi |l . HPLOVSRESH-)4m3es ﬁﬁiGUIHBEC(ESIQmHWBJS@s)%éﬂRﬁ:H mdriound, 339.0
CL3H27N302, [%}Rla%l n z found, 330 2 [ MF1-11

20

Example 30
As a specific embodiment of an oral composition, 100 mg of the
~compound prepared as in Example 26 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 590 mg to fill a size. O hard
25 gel capsule. ' .
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1H NVR (400 MHz, CDCI3) 7.35 (br s, 4H), 3.73 (br s, 2H), 3.69 (t,
J= 204.6 Hz 4F2 (s, 2H), 3.37 (br s, 2H), 2.67 (br s, 2H)

2.53 (br s,W W‘E”&é (t, J= 4.2 Hz, 4H), 1.63 (ddd, J =HOI/BS208H/0A]59
37Hz_111)049043(m2|—|) 0.42-0.39 (br s, 2H). 130
NMVR (101 MHz, CDCI3): 170.6, 140.0, 135.1, 129.5,.'127.5, 67.4, 63.4,
54.0, 38.7, 6.3.

(4- Oycl opr opyl pi %@?I%h%%fe%ﬁg gRedfisaiienisashas V]Wﬁ%ﬂleﬁj%fém pyesent

met hanone | di iayetiteehiahisanpadstpradil f

(4-cycl opropyl - pi perazi n- T‘fﬁ i -rr%éf&?% nu 3S/ég£tﬁﬁétfé}ﬁghy“9” bethanon
e (68.0 Q) |W@fﬁ&ﬁ@ﬁh@m@pfa_cjlcemfsthﬁ@me@aom gneuTpasadstalladteiusua h

concentraje Y/ 0, I
tarted o faanohe adbnibop e AR R Slotatine fitiifigRobfL 61 e
addi ti on wasfoliowipgsiaims, andrbeit Bijdgkalsnispensi on was sl owl y cool ed to
20C over 3 h. The solid was collected by filtration, washed with
et'hanol, and dried at 50C overnight in a Vacuun1oven to provide the
title conpound as a white solid. HPLC R = 4.30 min M5 (ESI): mass
cal.ed. for CL9H27N302,. 329.21; mfz found, 330 0. [MH 10 1H NMR (400
MHz,. 020): 7.64 (pseudo d, J= 8.3 Hz, ZFD 7.58 (pseudo d, J= 8.3 Hz,
2H), 4.44 (br s, 2H), 4.20-3.10 (m 16%0,.2.88 (ddd, J. 11.2, 6.6,
4.8 Ft,'lkb,'1.03-0.98 (m 4H) 13C NWR (101 MHz, D20):
172.1, 135.3, 132.2, 130.9, 128.0, 64.0, 60.5, 52.6, 52.4, 51.7,
44,8, 39:7, 39.5," 3.9. 15 Exanple 27 )
(44ISopropyI pi perazi n-1-y1) - (4-norphol i n-4-yl met hyl - phenv1) - met hanon -
. Preparation and anal ytical.data: for the title conpound
mas presented in 20U.S. . Patent Application Publication 2004-0110746 .
A, published April 21, 2005. Exanple 28 :
(4- Cycl obutyl - pi perazin-I-vl)-(4- nDrpholln 4- ylnethyl phen
| | --met hanone
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25 The title conpound was prepared according to the nethods
descri bed in Exanpl e 23 above. Exanple 29 5Sodi um

f 444- Cycl opr opyl - pi perazi ne- 1- car bonvl) - phenyl | - hydr oxv-

met-hanesul f onat e CN NJ HOSG3Na A 100 nL flask was charged with
4-(4-cyc|opropy|-piB@V&%Fﬁe-l- car bonyl ) - benzal dehyde (2.58 g, 10.0
mol, 1.0 eq), acet & procts f§r3Be pleparatenblkGowanterd ¢ffoMuia) under
nltrogen at nospher@) The reaction m xture was heated to 50C. A
solution of NaHSO3 (1.14 g, 11.0 nol, 1.1 eq) in water (2.0 nL) was
added dropwi se over 5 min. The reactlon m xture was then cooled to
17C. The product was collected by filtration as a white@solid. 1H NWR
(400 MHz, D20): 87.66 (pseudo d, 2H, g =81 ), 7.47 15(pseudo d,

2H, J= 8.2 Hz), 5.58 (s, 1H), 3.74 ( —3.47 (br s, 2H), 2.84
(br s, 2H), 2.69 (br s, 2H), 1.85 (tF' , J= 7.0, 3.8 Hz), 0.60-0.54
(m 2H), 0.49-0.44 (m 2H) ESN: ] mass cal cul ated for

C151- 113N203S, 339. 1; tn/zfouncP
speci fic enbodi rent of an oral co
prepared as in Exanple 26 is for
di vided | actose to provide g,tofal
size 0 hard 25gel capsul e. & Wil e the foregoing
specification teaches the princi S of the present invention, with
exanpl es provided for the purposejof illustration, it wll be
understood that the practlcewui e invention enconpasses all of the
usual

I

R“

Na]. 20 Exanple 30 As a
03|t|on 100 ng of the conpound
ated with sufficient finely

unt of 580 to 590 ng to fill a

or an enantiomer, diastereomer, hydrate, or pharmaceuti-
cally acceptable salt, ester or amide thereof;

wherein

p is an integer selected from 1 or 2;

R!4is selected from the group consisting of —H and —C,
salkyl;

q is an integer selected from 0, 1 or 2;

each R'? is independently selected from the group consist-
ing of —C, _salkyl, —OC, _salkyl, and halo;

R is —H or is independently selected from the group
consisting of —C,_galkyl, —C; gcycloalkyl, and 4- to
8-membered heterocycloalkyl ring; wherein each alkyl,
cycloalkyl, and heterocycloalkyl is optionally substi-
tuted with one, two, or three substituents R;

each R substituent is independently selected from the
group consisting of —C, _salkyl, fluoro, —OH, —OC,_
salkyl, and - -NR’R?;

R® and R* are each independently —H or —C_salkyl, or
R? and R€ taken together with their nitrogen of attach-
ment form a 5- to 7-membered heterocycloalkyl ring,
said ring optionally substituted with halo, —C, ,alkyl,
—OH, or —OC, _salkyl,
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5 variations, adaptations and/or nodifications as cone within the
scope of the following clains and their equivalents. W claim 1.
A process for the preparation of a conmpound of fornmula (Il) or an
enantioner, di ast er eRives indBydtaits, selttef hannae givup calslsyinge ept abl e
salt, ester or amde therepfy; Wher elRoRlS 280 4. A 89Immelect ed from 1
or 22 R" is selected fromt & lrsdﬁég onsi st i,n fanq‘n-CI_ 6al kyl; q
is an integer select ec}leielr%c%c akg o 2W eé%&ﬁaiké%g%i’ §y(i‘%3&]8’6’endent |y

sel ected fromthe growydéseiceelpalylos atiogaliygubstivsdwidgngy| . and

hal o; R1' is -H or itwo]ndbpendetitieyisREl ected fromthe group

consisting of -Cl_6a C = 18 Q -.1.0 .8- nenber ed

het erocycl oal kyl ri n%@%ﬁ%’?@ﬁ% g%(fc% Z?I‘%hge@ggf"g‘éﬁh%‘g%ﬁ?g%nd

het erocycl oal | cyl is SPRTRSHEERYOERALLP { FRarPsRrdetrClopl®sl or three
sub stituents 12"; eaoingl3vheradn ifigt heteponycloalkyl ndpsnaeiotdlly sel ect ed
frgm t hﬁqur ou% conzi Sétsiuﬂgit@:fedw?}ﬂl_oﬁﬁslt‘i?v@ycg‘,ﬂ]ﬁefz@@d’sﬁtue%"Réi%l I k6?| kyl, 5
and - - r; R' and Re,arge each independent -H or - al kyl, or
and RC taken t oget heF*Hi h‘SqWéﬁuf’mn’istIB%é’ ngﬁlyﬁgﬁ@ﬂ@wﬁ%rm a5 to
7- menber ed het er ocycl cHEPWY | canpiging sefi —Cinglkpbt hdaal +-Fadibst i t ut ed
wth halo, -C-0H or -QHF,6ald8—0mRI20C _kikdepehdeiltyl@Hsel ect ed
from the group consi stiAg QR°R”. wherein R* and RBaBmehQabiiyl.and 4- to

8- menber ed heterocycl oal_k_érl;l ning; wherei n each al kyl, “cycl oal kyl, and
het er ocycl oal kyl is opcfri 0 &Fff%y substituted with one, two, or three
substituents Ra; alternatively, R and R2together with their nitrogen
of attachnent form &°BP"¥8%7- nenbered heterocycl oal kyl ring; wherein
the heterocycloallcyl ring is _gptionally substituted with one, two,

or three substituents Rd” R™Rd , subst? t is |independently
selected fromthe group congisting of {Cl_4al kyl, |hal o, -CH2F, -CHF2,
-CF3, -OH, -0C1_6al kyl,
- Y X A
l .__._RI3 — I ___R]3
s s
' CHO CHO
(XX) (XXD)

reacting a compound of formula (XX); in a first organic
solvent; to yield the corresponding compound of for-
mula (XXI), wherein L is a leaving group; and wherein
the compound of formula (XXI) is not isolated;

e 1L

\\C/ N
R_M....!......./ j
N \N )
...._._Rlii
(XXI0)
= I
CHO
(XX
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and -NReRf; wherein RC and Fl are independently -H or -Cl_6alicyl
reacting a conpound of formula ((X);
to yield the correspondi ng conpound of forrmula (XXlI),

conpri sing
sol vent ;

inaf

irst organic

wherein L is a | eaving group; and wherein the conpound of fornula
__reacting the conpound of

(XXI') is not
an organi c or

of formula (XXII1)

i sol at ed;
formula (XXI) wth a conmpound of fornula (X
i norgani ¢ base;
t he correspondi ng conpound of formula

CHO (XXI'11)
in a se

is not isolated;

ébl), in AN\phe
cond or iC S nt
(XX 1 | N Whetel n tr

R11

AN

Y
P

CHO

presence of
; to yield

e conpound
R12 XXI V)

(XX

reacting the compound of formula (XXI) with a compound
of formula (XXII); in the presence of an organic or
inorganic base; in a second organic salvent; to yield the
corresponding compound of formula (XXHI); wherein
the compound of formula (XXIII) is not isolated;

RM

o
OQRY’N\bﬁﬁj

N
l 1 _p3

F

CHO
CCKIID

R“ Ril
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and reacting the conpound of fornmula (XXII1) with a conpound of
formula (XXIV); in the presence of a reducing agent; in a third
organic solvent; to yield the correspondi ng conpound of fornula (I1);
wherein the first organic solvent, the second organic solvent and the
third organic solvent are the same and optionally reacting the
conpound of formul a #lilpactiag ¥he kémbhedcor fempRNGHDN hy:dl ate or
pharmaceutical |y accepsaphdsst formelat @XI07); @mﬁepregenwgf gonpound of
formula (I11). 2. A RIRERSSgads, 1hA thk@biPdic sybeftein L is chloro. 3.
A process as in cl aiwyleld fHs LhREsySAMAY | ohiMaufE ¢ b4 rg);conpound of
formula (I'1) to yiel dehBRif aerRsPoRhiPGoRRA! rﬁ?&@egwa}g@ﬁcaccept abl e
sal t of the conpound QfidRRAMLR i rgamc%oh’%npér@cﬂ?esénésa nclaiml
wherein p is 1;is hydg ilv Gedcsin th@@gm urngr R gf;ﬂ) en together

with the nitrogen atopy écﬁﬂ:f; 11[ nmor phol nyl .
5. A process for the g&g@ggtslﬁcprés@ ( A (fis) (Hs)

PO L
or a hydrate or phar y accepta Ie Salt 't her €o conpri si ng

”Eﬁﬁ’ ;
0140CHO C((s) ( 30Cl1s), H;ﬁql %a&rﬁ@%ggn{)iz %ﬁ(%ul a p(Xs) in a
first organic sol venj d & %r?%ng%ﬁ}%g of fornmula
(XXI's), wherein L | ound of
formula (XXI's) is f pqu %%%%g ﬁ!f('ll?)a[ r{&ggom il f-of fornul a
BRI o w0 s O
cor respondi ng compBdit 2B B of‘“ a EF% F’P@getl\ﬁh‘éfitbﬂ?’? HieeBonpound of
formula (XXI11s) gtoﬁad:p wWhichy theveqre borpd to form 4-morpholuyl.

5. A process for the preparation of a compound of formula

(lls)

[35)

(IIs)

or ahydrate or pharmaceutically acceptable salt thereof;, com-

prising
-5 -
COsH X
CHO CHO
L (X Xls) |
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CHO pCXi Ls) and reacting the conpound of fornmula (XXIIs) with a
conpound of forrmula (XXIVs); in the presence of a reducing agent; in
a third organic solvent; to yield the correspondi ng conpound of
formula (Hs); wherein the first organic sol vent t he second organic
solvent and the thir, V. nd gptionally
reacting the corrpoun Cﬂ Q % ﬂld gﬁ %grsg gpondl ng
hydrate or phar rraceutl ¢ ?‘@ég e poppand b ¥ind of
f onnul a (us). g Qf Iéia agmg\ﬁﬁ‘ﬂﬁ’ei”?‘?l‘ﬁ §dichloro. 7.
A process as in cI al COWHB lﬁ@ll% BhiscopisoR@dinul a (XX 1s) is
present in an anmount equal to about one equival ent. 8. A process as
in claim5, wherein the conmpound of formula (XXIVs) is present in an
anount greater than about one equivallent; and wherei pAt he reducing
agent is present in an anount Y7t he |range o;j/u\om t{lto about 2
r

equi val ent s. 9. A process as ¥n claimb5, fgrthel conprising
reacting the conpqund of f—orrm (Hs) c9 yi el d the correspondi ng

pharmaceutical ly acc%éblc ﬁ jof tih %gn’p% of formula 11s).

(XXTls)

CHO CHO
| (XXIs) | (XXIls)

reacting the compound of formula (XXIs) with a com-
pound of formula (XXII); in the presence of an organic
or inorganic base; in a second organic solvent; to yield
the corresponding compound of formula (XXIIIs);
wherein the compound of formula (XXIIIs) is not iso-
lated,;

‘/\ N N
oy
(XXIVs)

CHO
(Xxils)




(T18)

and reacting the compound of formula (XXIIs) with a
compound of formula (XXIVs); in the presence of a
reducing agent; in a third organic solvent,

to yield the corresponding compound of formula (Ils);
wherein the first organic solvent, the second organic
solvent and the third organic solvent are the same and
optionally reacting the compound of formula (IIs) to

yield the corresponding hydrate or pharmaceutically
acceptable salt of the compound of formula (IIs).

6. A process as in claim 5, wherein L is chloro.

7. A process as in claim 5, wherein the compound of for-
mula (XXlIs) is present in an amount equal to about one
equivalent.

8. A process as in claim 5, wherein the compound of for-
mula (XX1Vs)is present in an amount greater than about one
equivalent; and

wherein the reducing agent is present in an amount in the
range of from about 1 to about 2 equivalents.

9. A process as in claim 5, further comprising reacting the

compound of formula (IIs) to yield the corresponding phar-
maceutically acceptable salt of the compound of formula

(IIs).
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