NOVEL PROCESSES FOR THE PREPARATI ON OF CYCLOPROPYL- AM DE DERI VATI VES
FI ELD OF THE | NVENTI ON 5The present invention relates to processes
for the preparation of cycl opropyl-am ne derivatives, useful for the
treatnment of disorders and conditions nmediated by the histam ne
receptor. BACKGROUND OF THE | NVENTI ON 10US Patent Application - _
Publ i cati on 2004-0110746_ Al ubl i shed ril 21, 2005 (al so published
25 PCT Publi cat NOVEIPROGESSES FamTHE PRIARATIONIOR STRLQBROPYL:

i ncorporated by reference, disclo i zi nyl and di azepanyl
benzam de derivatives useful for ?ﬁ@aﬁﬁﬁﬁﬁwgﬁ?9§$ hi st am ne receptor,
medi at ed di sorders. Mre specifically, the conpounds are useful for
the treatnment of 15 disorders a L 4' ted by the H3
receptor. More particularly, th I ul for treating or
preventing neur ol qheqréésianitiRstioh Meikied itd BrotbSedY MRHR FBParation of
arousal /vigil ance di sorders (e.g. insommia and jet lag), attention
deficit hyperEPPARYyaincdeaedvestseiy! for g reaigeahel c%@crrde;s and

di sorders, c bkibNe nfeliva el | i eur ogeni ¢ i nflammati on,
denenti a, 20§?Pgmgﬁ§nlt|JgBF&gﬁ?Pﬁgﬁﬁﬁ?ggngghentia), Al zheimer's :
di sease, epilepsy, narcolepsy, eating disorders, obesity, nhotion -

si ckness, vertigo, schizophrgp} s t9 abuse. . hipel ar di sorders,
mani ¢ di sorders and depressi§R¢R§ e 4R ne H3

recept or IPedi at ed US PatarerippdioatioraBubligpéon 3004@Y 1aF4@AJ| sulsizhpameel 21,

5 heed t hor 258 Rlso TaRRSL 83 21 BBt YOI 1D, Mk €7aqtHS Wi
progressi on a$ he@bytinédbbhRbed PRebicrdricaatisalobes 8bfel PRSIAARH arRPdiBP@anyl

itch, nasal congestion and allergic rhinitis. US Patent Application
Publ i cati on apdogarvaiives pgsful idie Mpainmend pf histampgosceptos mediated

publ i shed as diehqbiebl 6 é&bi@@lﬂ,%@%@%un&@%reg%#g%} Y FEARREE of

process for the preparation o e pi zi ny I azepany
benzan dé$. Thegréerscang ﬁ@nﬁtlmmeﬂ@ﬁecgbw@s@e@cemorx Morp paplicudarlyotiheof

pi per azi nyl | LR 1 (o i ar I )

for. large sca g-.;;!j com%ea%sgﬁﬁg%?ﬁag@#’g EMQW&@%@S‘%%"%@%@PQ

5The present denEnwakeantdsrbusalivigiladie disoeitrs (e.q. ipsaopimsarfdjet tays,

preparation .of, ¢ ounds, of f or.mul L) Lo di(l1) . .and _

enanti oners, Fegﬁgﬁﬂéﬁﬁ@%?efﬁﬁﬁm@%é%@(&Q@; leﬁ?ﬁ'@l’”%ﬁﬁ'ﬁr@@@&” cally

accept abl e salis@dess tegsition dysiindgs, itigreed, nelaelcehiammation, dementia,
20  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 Ha 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 preventing, inhibiting the
progression of, or treating upper airway allergic response, ésthmré, 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 processes for the preparation of



pis an integer selected from1l or 2; Rl4 is selected fromthe group
consisting of -Hand -C ealkyl; g is an integer selected fromO, 1 or
2; l1lbeach R is independently selected fromthe group consisting of
-Cl- eal kyl, -0Cl.6alkyl, and halo; 11 R Hor is independently

selected fromthe group consisting of -Ci. eal kyl, .

- 05. 8cycl oal kylperadhalyl 4ndidiaBpaBiirRhne (ym% in
20each al kyl, }Dp cl olgylk , anI:IJ het e?o@?ﬁ%@@m}sgﬁ%ﬁ%gw%ef §
substi t ut ed V\ASP edram %:al Plicats. substi tuents Ra; each Ra
substituent is independently selected fromthe group consisting of .
-Cl. 6alkyl, fluoro, -OH, -0Cl.6alkyl, and -NRaRa; Rb and Rc
are each independently -H or OF THE Rh/[éﬂd?dtCRd t aken toget her °

with theirz nitrog

het er ocyclsoal kyl ?f:hr?gsregélﬁ ?ﬁ{g%oéﬂrm%fjlrﬁd@aﬁgﬁWBF%%F €Wtﬂ?19 prgparation
- Omal kyl , - OH)f compoiBds edfdariula BR12 is i ndependently sel ected from
the group consisting of -G _sal kyI - C3. Qcycl oal kyl, and 4- to

8- menber ed heterocycl oal kyl ring; vvherelFlh each a |, cycloal kyl, and
het erocycl oal kyl is optionally substitut , two, or three
substituents Rd; alternatively, R11 and R12 tNaken together with their -
nitrogen of 10 attachrrent forma 5Qto0 wered het er ocycl oal kyl.
ring; wherein the heterocycl oal kyl " riyig i ptionally substituted
with one, two, or three substituents Rd; each Rd substituent is
i ndependently selected fromthe gro nsisting of -Cl.4al kyl, halo,
- CH2F, - CF3, -OH, -O0CL. 6al kyl ,(R! : , and - 15NReRf; wherein Re
and Rf are independently -H or -@-1. Ryl ; conprising ????

14
R ()]
and enantiomers, diastereomers, hydrates, solvates, and

« pharmaceutically 'acceptablé salts, 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 -C.salkyl;

q is an integer selected from O,.1 or.2;
15 each R' is independently selected from the group consisting of -Cy.
salkyl, -OC4alkyl, and halo:

R"is -H or Is independently selected from the group consisting of -Cr.
salkyl, -Ca.gcycloalkyl, and 4- to 8-membered heterocycloalkyl ring; wherein
20  each alkyl, cycloalkyl, and heterocycloalkyl is optionally substituted with one,
two, or three substituents R%;
each R* substituent is independently selected from the group consisting
of -Cy.salkyl, fluoro, -OH, -OCy.calkyl, and -NR°R®;



R13 CHO ( XX) CHO ( XXI) reacting a conpound of formula
(XX); in a first organic solvent; to yield 20 the correspondi ng _

conpound of fornmula (XXI), wherein L is a |eaving group; and wherein
t he conpound of fornula (XXI) is not isolated; (XX I1)

reacting the co formula ( ) with a conpound of fornula .
(XXI1); gi n the gfgg{g‘?%gﬁoﬁrea?ﬁ%‘r‘Qgﬁp%ndﬁﬂﬂVnUeraﬁi ealdser R ancaFﬁeai@nd

| of for N
ke SﬁhZ?SFﬁthﬁ‘é"“EQ"‘%{o@ﬂﬁgéﬁ Y RERONL Ao AP - R moRey it e
R14 .. 11\ O hetargcyalogkylaing, said ringboptisnaty sgbstinded anpcians) -of 4étﬁyln10|4i

(XXIII) vmthde], ? d of formula (XXIV); in the presence of a
reduci ng agent; |n a hird organic solvent; to yield the

correspondi ng con@ur&jlndépérwgmyae(éckéd from the gfdi® ﬁrﬁ%ﬁ? dfnaggg;m Cs. .

of formira (#FOORIYs SR ARl nei oo el reanshercimparasbsl
sol vat es, ancbyplmamm@adthewbbycl@émﬁ@é @Bﬂt&naﬁ?'shﬁst:t@t%ﬁ‘i@ﬁw ahd tWE)” gﬁ%ree
t her eof ; wher elbst[tugn’fs R@n i nteger selected from1
altermatively, R' and R taken together with their nitrogen of:
10 attachment form a 5- to 7-membered heterocycioé!k-yl ring; wherein the
heterocycloalky! ring is op’tiorﬁafly substituted with one, two, or three -~
substituents R% .
each R substituent is independently seledted from the group c'dh‘sistirig
of -Ci.salkyl, halo, -CH.F, ~-CHFp, -:CFg, -OH, -OCs. salkyl, -Cy 4alkleH and -
15 NR°R' wherein He and R are mdependenﬂy -H or -Cq.salkyl;

comprising
Oxe~OH - Oget
| A
CHO - CHO
(XX) (XX1)

reacting a compound of formula (XX); in a first organic _solveht; 1o yield
20 the corresponding compound of formula (XX}, wherein Lis a leaving group;
and wherein the compound of formula (XXI) is not isolated;



R14 is selected fromthe group consisting of -H and -Cl.6alkyl; q is
an integer selected fromO, 1 or 2; each R13 is

i ndependently selected fromthe group consisting of -Cl_ 106al kyl
-001. 6alkyl, and halo; R11 is -H or is independently selected from
the group consisting of -Cl_ sal kyl, - scycl oalkyl, and 4- to

8- menber ed heterocycl oal kyl ring; wher each g kyl, cyri*oal kyl A andl
het er ocycl oal kyl OI S OE'[I onal |y substituted with [one, 15twg~_oOr ‘ee
substituents Ra; ¢~ each substitugnt is independenfl | ect ed
fromthe group consjisting of {Gi.sa)kyT, “Kluoro,| -Gyt -QCi-53 kyl,

and - NRbRa; and Re afe e&chndedendent|ly “Moof %Cx 6alky1,

or RI) and R

taljen tog Jger Wi th theT\{:N moger| of aftachnment form @
5- to 7-nmenberedl20hegl er bcycl pal H—-rg——sa+e-r{i Ng '

onal |y

substituted with h -Cmal kyl, -OH, @rxr)OCL. 64l kyk; 1R12 is
i ndependent |y sel e fromthe group consisting ofd{-C saﬁkyl , -C3.
6cycl oal kyl , fand 4- 8- menbeér ed heterocycloalkyl ri{g; wherein each

al kyl, cycl dal kyl, wpt erocycl oal kyl is optijonal | ubstl tuted
wi th one two,Lor three substituents Ra; al tler nat P y, Rand R
taken together with their nitrogen of attachment] forma 5- t@&Xlill) :
7-menber.ed heterocycl oal kyl ring; wherein the 5heterocycl oal kyl ring

i s optionally subsdctingeite vbipoomEof fonaulofpot Wﬁﬁa%é?r%ddnﬂ%?ffé

each Rd SUbSka ent i s |nde(%§ndentl y sel ao{Xedj]from he group bl
consi sting o > 1 g RGFENGRpTan orgppie or- n@{ggnlc_t@sg, IFLE@BCOHC* organic
-0Gi _eal kyl , solGéngad !@élcﬂﬁe o@ﬂ@sporﬁﬂﬁﬁ&om‘ﬁﬁ%h@'o@fﬁﬁ]@%) Wlp)the

i ndependeglt I % -Hor -G . rising
ompound of formuIa ?IXXIII) is not lsoiated

R\/\N ‘ ,X\N’
o N\QA o NM)
| H
» 1
| /—‘H” XXIV) R'
CHO 1 L_ _R"
(XX N (In

| | ‘ Ri2
and reacting the compound of formula (XXIIf) with a compound of
formula (XXIV); in the presence of a reducing agent; in a third arganic solvent;
to yield the corresponding compound of formula (11).
10
The present invention is further o an alternate process for the
preparation of compounds of formula (I1)



reacting a conmpound of formula (XXI1l) with source of bisulfite; in a
pol ar organic solvent; to yield the corresponding.bisulfite, the
conpound of forrmula 15(XXVI1); HOSG3Na ( XXVI 1) and reacting
t he conpound of fornula (XXVI1) with a conpound of fornmula (XXIV); in
t he presence of a reducing agent; in the Presence of an organic. or '
i norgani ¢ base; in an organic solvent; yleld e corresponding -
Scompound of formula (I11). The pres |p¥£2§ion is further
directed to an alternate process for thd prepgération of conpounds of
formula (11) R4 (F1 13)q R111 10aqy en@ptio rs, diastereoners,
hydr at es, sol vates, and pharnaceutic y eptable salts, esters and
am des thereof; Wherein'p is an integger selected from1 or 2; Rl4 is
sel ected fromthe group consisting and -G .salkyl; 15 qg is an_
i nteger selected fromO0, 1 ong ) ach R13 is. independently

sel ected fromthe group con5|st|ﬁg 1- 6al kyl, -0G _eal kyl, *and
hal o; 5R11 is -H or is independently Fel ected fromthe group

consi sting of alkyl, -C3.60yc|9@ikyl,,and'4- to 8- nmenbered

het erocycl oal kyl ring; wherein eas kyl, cycloal kyl, and

het erocycl oal kyl is optionally subqtltuted with one, two, ‘or three
substituents Ra; each R&'Substituent is |?pependently

selected fromthe grou %;on5| st ng 10of -Ci . 6al kyl., 'fluoro, -OH '
-0Cl. 6al kyl , and %&@@1 iomers, digsterramers, dyeraas solvaiesmaendent |y - H or

- Cl1. 6al kyl , ' @hafthagadicBily hakan en. of
attachnent form aSLPt[g gyrrenbearﬁelggﬁg%]g%%gh %}@EFS ﬁ%é&gsal d ri ng

optional |y substi ™M¥e&Mwi th hal o, -Cnmal kyl, -OH,
5 p is an integer selected from 1 or 2;

R™is selected from the group consisting of -H and -C1-galkyl; :

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

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

R"is -Horis independently selected from the group consisting of -C.
salkyl, -Cagcycloalkyl, and 4- to 8-membered heterocycloalkyl ring; where:n
each alkyl, cycloalkyl, and heterocycloalky! is optionally substituted W|th one,

15 two, or three substituents R®:

each R? substituent is independently selected from the group conS|st|ng
of -Cy.galkyl, fluoro, -OH, -OCy.alkyl, and -NR°R®; _

R and R° are each independently -H or -Ci.alkyl, or R® and R° taken
together with their nitrogen of attachment form a 5- to 7- membefed _

20 heterocycloalkyl ring, said ring optionally substituted with halo, -Cy. 4a!ky! -OH,
or -OCqgalkyl; .

R™ is independently selected from the group consisting of -G1.salkyl, -Cs,

3cycloalkyl and 4- to 8-membered heterocycloalkyl ring; wherein each alkyl,



or -0C1_6al kyl; 15R12 is independently selected fromthe group
consisting of -C 1-6al kyl, -Cs_ acycloal kyl, and 4- to 8-nenbered
het erocycl oal kyl ring; wherein each alkyl, cycloalkyl and

het er ocycl oal kyl is optionally substltuted wi th one, or three

substituents ; 1 nt her with their-
nitrogen of a??%%hgﬁew@# [%a%' ”ﬁﬁ%ﬁ@?é@“ﬁag\@ head kythree
ring; V\/nerei rsubhtﬁuemséﬂaocycl oal kyl ring is optionally substituted
with one, or r substyi t uent,s Rd; . each Rd substituent
is |ndependently & ‘F@@f&%ﬂyfé AR~ Jriipiossinsr Mthribeisnitcogealaty | |

hal o, - CH2F, attgtirident 6nd,a 593 7-niddb

25NReRf ; erein Re and I'R{ are lndeeggélggter?%ioﬁﬁﬁh w@%a@ﬂﬁhe
conprising hesroexsingkyl r‘@mppyoﬁaé’h@vbﬁtju@ddﬂﬁpmmdwofor three

formul a. (XX 'sh%st%é:‘i‘tsﬁli’“r ce of bisulfite.; in a.polar organic
solvent; to yiel theéorrespondl ng bi sul fi te, the conpound of :
formula (*XVI1): epcisE3Nabsi{heMm is)ndependemttgmﬁlemgd frioen m@QUﬁ@oﬁéistmg

formul a ( XXVIk) r g in_an ani

ol vent: 1o yi v U BRRET. oM RO SOHG OB ko e -
and react i ng NAF&";oximgreinnid® afd Foaraihgeetdently -Midr iCR.pound of
formula(XXI'V); in the presence of a reducing agent; in an organic
Sol vent; -'to yield the correspondi ng corrpound of formula (I1).

I n an errbodl ment , cémerigihgsent invention is directed-to processes for
the preparation of a conpound of formula (11s) (11s) - al so

known as (4-cycl opropyl - pi perazin-1-yl)-:(4-norpholi R4-yl rret% -

10phenyl ) - met hanone, or its pharmaceuti cal | y- accept abNe_sal t r eof ,

preferably . the di-hydrtchl o%salt. . N

_ A\ 0 N\)

. / | 13

—_— "“i"—"(R )q
7 Il 518
5 (R%)q ‘
HO SOSNa
CHO (XX
' (XXVI)

reacting a compound of formula (XX} with source of bisuffite; ina polar

organic solvent; to yield the corresponding bisuffite, the compound of formljla
15 (XXVII); |



The present invention is further directed to a product prepared
according td any of the processed described herein. 15
Illustrative of the invention is a pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and a product
prepared according to any of the processes described herein. An - '
illustration of the ig¥ention jhs a pharmaceutical conposition made by
m xi ng a product prepated a;%ghﬁing to 5 any of the pro

descri bed herein and égﬁﬁaN ceutically acceptable carri ey,
[I'lustrating the inveption]is a process for making a pha
conposi ti on conpPigsi E\Q%xJng a product prepared acgordi

t he processes descrji bed "herein and @gphar eeuti cal : l e-.
carrier. 10Exenpliflying the invention‘%m¢f t hods of tyreating a

di sorder nedi ate i stam ne, preferably, the H3 hi m ne '
gr oup—eonsi-sti-hg—ef nefif ol ofyi c,_disorders

receptor, (selected

i ncl udi ng sl eep/ nd arousal / vi gi Q@p;@: di sor der g Fhdami a

and jet lag), attenfion deficit hyper ivity di-sord (ADHD) ,

| earni ng and nenoryl _di sorders, cognitiwve dysfunction, |mgr ai.1 ey

15neur ogeni ¢ i NAD BQNa denentia, mld cognitive i i r,rﬁ"t(“)n
I'ng

di sorders, obesityXXWil)ion sickness, vertigo, schizophrepia,

subst ance abuse, bi gol ar  disorders, manic disorders and depression,
as well as other K" tr%ﬁ’tﬁ@thgQO@H&W‘QrOfﬁ@mLﬁ@éﬂx‘dilb‘@mgr@nmmmdqﬂ;
upper ai rway fgih@h gkRIV)EHPPRS e @t W8y rddli6i hn #0C 44 9N, and
allergic rhinitis) gcprr\'gri Sl ngﬁ%%m' ni st erreidhglhp(Sa@%ﬁgl%%%cé%g%ﬁ%eeggan
thereof, a tHEgAPeGT INGEBANC BRsedhianeorgaminsbiveht; do pietitiinetcorprsepadiag
accordingsto gt ses described herein or a '

phar maceuti ca %gsdl?'??@ﬁﬁ%gmdescri bed above. 25Anot her exanpl e of.
the invention is the use of a product prepared according to any of

t he processes desctihe rein.in.the preparation of a nedi canent for
treating: (a) a sﬁi’g&rgﬁéjﬁ'@{%@&& P“rv%f dﬁﬁcfsfﬂé%a@ﬁwr@temss for the
di sorders, (@reparatomobcorigdund of Remulegll) attention deficit
hyperactivity disorders (ADHD), (f) a learning disorder, (g) '‘a nenory
di sorder, (h) cognitive 30dysfunction, (i-‘ﬁ*)4 m grayne, (j) neurogenic

i nflammation, (k) denmentia, (1) mld cognktNiyve i rment
(pre-denentia), (m Al zheiner's disease,| (n) Napi | epsy, (0)

narcol epsy, (p) an eating disorder p (q) pnpbesilty, (r) notion sickness,
(s) vertigo, (t) schizophrenia, (u) st e abuse, (V) bipolar

di sorder, (w) manic 11 disorder, (Xx)|depression, (y) upper airway
allergic response, (z) asthma, (a) i (I't) nasal congestion or
(cc) allergic rhinitis, in a (ﬁ]?j i n|need thereof. DETAILED

DESCRI PTI ON OF THE | NVENTI ON ' 5THe nt invention is directed to

(pre-denentia), Alzheiner"s disease, epilepsy, narcol epsg, eat

| = (11
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 -Cq.alkyl:
15



wherein p, R14, g, R13, R11l and R12 are as herein defined, useful for
the treatnment of disorders and conditions nodul ated by a histam ne
receptor. 10 As used herei n, the terns "including",
"containing" and "conprising" are used herein in their open,

non- |1 ng, senses St gErdabulion f fhrplo 2 Stral ght or

branched- chai n al kyl ?qr avi ng b 12 carbon atons in t he
chain. Exenpl ary &RR¥I gﬁduéepﬁnﬂﬂrtti@leelmtemyﬁ'orﬁme gmhipcdoraistiang mRyche

structurally d hyI (Et), n-propyl, isopropyl,
butyl, |sobut§g/]l?<9 ggg Q%ﬁ}’l&hqhal tbutyl (tBu), pentyl, isopentyl,

tert- pentyl hexyl , |sohexyl and the like. 20The term "al kyl ene"

refers t05a di vaI %'rar - or _branched-chain al kyl group having
from1l to°12 carb rLPdteﬁ’En‘Efﬁ nselesied HraY fregrkyp spesighingipisCr-
i ncl ude met h)gékk@lercal?gfc?&lbém?b 2he apYh enﬁemaerédtﬁb?eﬂobg@ﬁarkgﬂﬁ@ﬁ WhBtein

"al kenyl " ref era Eo a strar ht - or branched-ch
havi ng” f r om £2£B ¥y, é%{F'BéWY oA sterocyoaliidiimoptioniadly dohsktitetekjcmth arfe,

t he al kenyl ucprth?eefﬁftﬁc%%etﬂt’s Wwo sp2 hybridized carbon atons.)
[llustrative al’k roups incl ude prop-2-enyl, but-2-enyl,

but - 3- elnyl 2- rret ﬁ?cfm Jeil Stdnyhtis&hrbpemﬁnw selmtddtrf]r’@m thergrouplconsrstﬂ”g?
term"a ny ajght - or _br chai n alkynyl group
g e ReRE T

havi ng from The triple bond of
the alkynyl gr oupF’i $ntid%°rmd daehtingesmdayby L}Glbifd s@tﬂ(yb@? Fﬁ’téﬁﬁsﬁ‘) taken

[llustrative oups. 10i nc) ude prop- 2- but - 2- ynyl
but - 3- ynyl , ﬁ‘%f’é%{%y"l‘”gﬂ -fiogen pigliagl ; tforg%g)é[ tfe71m$<@befﬁﬁ’e term
"aryl" refer aetwo@dmmmbtﬁrd ehgfdpiedalRy s&b%h d)\‘r?zltbf%fcl 'éa?%%ﬁ)

car bocycl e (rrg(g structure aving ring atons t at are a
15havi ng froff Posally i ng atons per ring. (Carbon atoms in aryl

ncl ude phenyl “ﬁﬁ‘”ﬁh?'ﬁ@@‘%’pﬁtﬂeﬁ'gééﬁﬁédﬁ SBEBISER Sy e i oo
The term hetS@rCJfa'ﬂl“W aritbdelpS-menbared belarbiycjoadiyl fiug emlhénecryedmtnal@yl
el ct ou 11 o5y SoARE, a6d BElALARIGIRA K SRR Bt R Sl Shet e Fufres
het er oat o) ShéﬁltugttSrFﬁ‘m 3to 12 ring at ons per ring. I Ilustrative
exanpl es of het er?ﬁé% tr\%lfr) UIQQ a'n@lciitudt ken togeﬁrerwm%r}rﬁerrrr?rlitrec}glegsef
20  attachment form a 5- to 7-membered heterocycloalkyl ring; wherein the
heterocycloalkyl ring is optionally substituted with one, two, or three
substituents R%
each R® substituent is independently selected fro'm the group consisting
of -Cy.qalkyl, halo, -CHzF, -CHF,, -CFs, ~OH, -OC1.salkyl, -Cy.4alkylOH, and -
25 NR°R'; wherein R® and R' are independently -H or -Cy.salkyl:

comprising



00, N N?C? ,N?N? , N, , NN , The term "cycl oal kyl" refers
to a saturated or partially saturated, nonocyclic or fused or spiro
pol ycyclic, carbocycle having from3 to 12 ring atons per ring.
I'l'lustrative exanples of cycloal kyl  groups include the follow ng

noieties: 5.>1 0, 0, O, 0O, O1I : CO,, , A"hetequg;ycIoaIk |5
refers to a nonocyclic, or fused or spiro polycyclic,\10ri n%

structure that is saturﬁ{z;ed or partially saturated an S 3-to
12 ring atonms per ring Iected om C atons and N, s e
het eroatons. || ust rati r% €S of heterocyclgal k 389“'03 S
i nclude: HH NON , , HN-NH,- \-S , \--N, 00 NaI\S

~ |
_I‘(Rqs)q
(XXnn HO : |
- (XXVID) o
reacting a compound of formula (XXHI) with source of bisulfite; Lin a. polar

organic sotvent to yield the cotresponding bisulfite, the compound of formula
(XXVII);

CHO

o 1 BNE
[

TR

\

—(R™)q

HO”” S04Na
| Suo (XXIIT)

5 XXV

reacting the compound of formula (XXVIl) with an organic o inorganic

Dase; in an organic solvent; to vield the corresponding compound of formula
(XX, |



SN.) HNANH NHN. ,NH "' , /\il 0 000 NH c-kO OAO HWLO / 0"0 15NH

,NH , the I|ike. The term "hal ogen" represents chlorine,
fluorine, bromne or iodine. The term "hal 0" represents chloro,
fluoro, bronmo or iodo. 20 The term "substituted" nmeans that the

specified group or noiety bears one or nore substituents. The term

“unsubstituted" neans _that the specified group bears nR'Substityent's.

The term "optionally bstituted" nmeans that the specifihed gro { S

unsubstituted or substi e one or nore substituent g’ re the
m fth

term "substituted” iSFJ edMo describe a structural syste e
substitution is @eant Nt\?gcur at a.gy val ggcy- al | d Ltkon on the
r &w-4t i ons usBdNip.Ahe speci fication, .

system
particularly in thg Schenes and 5Exanpl,es, are as foll ows:
CD! =N, N - Car bony| gFi~g dazol e DQVED chl |3r onet hane i sopr opyl
et hyl am ne DVF=Di net hyl h@ﬁ mam de ' (R’ Ja
(R )g (XXIV)
AN
: XXI a
CHo (XD R
k2

and reacting the compound of formula (XXII1) with a compound of
formula.(XX1V); in the presence of a reducing agent; in an organic solvent; to
yield the corresponding compound of formula (1.
5 .
In an embodiment, the present invention is directed to processes for the
preparation of a compound of formula (lls) |

Q | (ls)

| - also known as (4-cyclopropy!~piperazin~1—yl)-'(4-morpholin-4-ylmethyl~
10 phenyl)-methanone, or its pharmaceutically acceptable salt thereof, preferably
- the di-hydrochloride salt.

The present invention is further directed to a product prepared

according 10 any of the processed described herein.
16

10



DSCDi f ferential Scanning Calorinetry DVS=Dynam c Vapour Sorption

EDCI =1- ( 3- Di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl ori de

Et 20=Di et hyl Ether EtOAc=Ethyl Acetate EtOH=Ethanol

HOBt 1- Hydr oxybenzotri azol e HPLC=Hi gh Performance Liquid '
Chr omat ogr aphy I\/E(I)L!—izl\/bt_hanol MIBE=Met hyl t-Butyl. Ether y oy '
NaBH( QAc) 3=Sodi um't"si'atee 6k ifisoneaiyioniiele pRrraReaitieal cdmpositiorccomprising a

L 3NTr ot hyl e rnoq Ry bt ARe K bhnldrat e biot el MPhassr aeo by
)IE(}?DX- rR:aue/ Diyf fof e prowesses despiribad mfeém.enuéllusmraﬁu?ﬁf tﬁwhiﬂﬂénﬁt‘iotd itQ‘%_ tn tersrr: o '
p : t han. of such substituents is
possi bl o, - suchATBe oL Gy e RE o DR AR HHECR Piacktpicnarad ermoedioato
other. 105 anyoftee pecesicubestibed asrdis add f&epﬁr%irﬁ]’acéﬁﬁﬁl][g Ee%ﬁ%ble
ni mal referably |, nost preferably a human, aha een
? he obj egt 01% aﬁ %é‘aﬁiﬁ@ﬁg%ﬂ?e’r%‘%@tfws@rpr@R?ﬁSrfPﬁ_ﬁ‘rﬂkin%a' hbatmaaauticgl
" therapeut i cabnpoefibaiomsishEPMMrig & BrottRHpRRERId acdBRARg 1b 4) of the

processes described herein and a pharmaceutically acceptable carrier:

10 Exemplifying the invention are methods of tre_atihg a disorder mediated
by histamine, preferably, the Hs histamine receptor, (selected from the group
consisting of neurologic disorders including sleep/wake and arouéai/vigilanc‘e‘
disorders (e.g. insomnia and jet lag), attention deﬁcit'hyperactivity diéo'rders :

~ (ADHD), learning and memory disorders, cognitive dysfunction, migraine,‘ |

15 neurogenic inflammation, dementia, mild cognitive impairment (pre—dementié),
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 Hz receptor mediatéd
disorders such as upper airway allergic response, asthma, itch, nasal ' _

20  congestion and allergic rhinitis) comprising édministering to a subject ln need
thereof, a therapeutically effective amount of a products prepared according o
any of the processes described herein or a pharmaceutical composition as
described above. | |

25 Another example of the iﬁvention is the use of a product prepared.
according to any of the processes described herein in the pfeparation ofa
medicament for treating: (a) a sleep/wake disorder, (b) an arous_él/vigilance
disorders, (¢) insomnia, (d) jet lag, (g) attention deficit hyperactivity disorders
(ADHD), (f) a learning disorder, (g) a memory disorder, {h) cognitive ’

30 dysfunction, (i) migraine, (j) neurogenic inflammation, (k) dementia, (1) mild-
cognitive impairment (pre-dementia), (m) Alzheimer's disease, (n) epilepsy, (0)
narcolepsy, (p) an eating disorder, (q) obesity, (r) motion sickness, (s) vertigo,

(1) schizophrenia, (u) substance abuse, (v) bipolar disorder, (w) manic

11



anount of active conpound or pharmaceutical agent that elicits the
bi ol ogi cal or nedicinal response in a tissue system animl or human
that is being sought by a researcher, veterinarian, nedical doctor or
ot her clinician, which includes alleviation of the synptons of the

di sease or di debeRy, REHBLrdsERA BA- : [ the ter
"conposition" is i.ntgﬁdeg to%ghggﬁﬁégrsa'g"aa’r%&@??@%@s@&s?ﬁ’ﬁaﬁag
speci fied i nglteillinRasahcengestipaarica allargimurints, as aveibjects el thereof.
product which results, directly or indirectly, from conbinations of
the specified ingredients in the specified anmunts. 15 To
provide a nore conci se @EAlLED DESCRIMEON OFTEHEURNENTAON €

expressi ops gi ven rel te npt qualified wth the term™about”. It -
i s under s? ood that H\%ﬁi%%@?‘qvﬁgﬁ?%%ﬂ%egﬁgg? ProcessReQr dhgpiesptation of

not, every qeampotydgolermber@ n is meant to refer to the actual

given value, and it is also 20 neant to refer to the approximation to
such given val ue that woul d reasonably kpg4inferr based on the

ordi-nary skill -in the art, including app due to the
experinmental and/or measurenent conditid¢ns for such given value. As
ter
rOu.p'(

used herein, unless otherw se noteg, th '|{ eavi ng group” shall
25nmean a charged or uncharged atom departs during a
substitution or displacenent reaction Suitable exanples include, but
are not limted to, Br, O, imdazo and the like. Were the
conmpounds according to this |g;\peg.1_i an have at | east one 30chiral
center, they may accordingly- exi a antioners. \Were the
conpounds possess two or nore chiral™~Nenters, they nay additionally
exi st as diastereoners. It is L@ be understood that all such isoners
and m xtures thereof are enconpassgd wi thin the scope of the present
invention. 16 .Preferably, whereinjthe conpound is present as an
enantiomer, the enantiomer is presght at an enanti mari c excess of
greater than or equal .to about 80%, nore,preferably,“at an .
enantioneric exce%8e§iN Br3at 8rRt hEn ad RGam as berio defigai/usefot for the
preferably stbhimerabf 8RcRRAOL] b _than, or
equal to 'about 95% noi?g pre%gga {ﬂy]ﬁostl ?ﬁ%@gﬂ%ﬁéﬁa{@o%ﬁe@m&cess
of greaté@ than or equal to about 98% nost preferably, at an

enanti oneri c exce e r equal, 1o about 99% Simlalry,
wherein the corrpoﬁ%éjglé%g’%‘raé;}é’eﬂrbtet@@%ae'aflggf'@ eo?fﬂ??t?"llﬂggﬁi"%s?cg?@fiﬁ’@ﬂ){
is present agreamsadi bareeriadheiriopenxemsimighg geaed.er than or equal to
about 80% nore preferably, 10 at an diastereoneric excess of greater
than or equal to about 90% nore preferably still, at an

di ast ereoneri c extTies srhf “Ak@atde s igrRd 1 e
preferab%% shi |1, at an di aygtereone?ﬁr‘hg%rég><ﬁgeaglfsaé,r(‘glg.'erg;?(ggﬁgfrn %ﬁgﬁ%ré)@r
equal t o 2bolRViBEHPMHe 18 Carlegmaiopms iathephaln aSxemmamraliy grxumpssnafide

reater than I 9 . JOr . of t.he

gr ystalline ?ﬁ%@g?wbﬁgaﬁgﬂaﬂﬁgﬁﬁﬁiﬁ%@ g?%é%ﬁiﬁj % 232%}"655&??09“-
exi st as pol PABFqpYs baitd, iagbetyk lseedbetyi, ner:bded (1Ba), heerityiclsugestyl, tert-hentyl,
pr esent inveﬂéiﬂqsorll&yﬁ%%idtthgrhke.sorre of the corrpqunds of the

20 The term “alkylene” refers to a divalent straight- or branched-chain alkyl
group having from 1 to 12 carbon atoms in the chain. Exémplary alkylene
groups include methylene, ethylene, propylene, and the like.
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present invention may form solvates with water (i.e., hydrates) or
common 20 organi c solvents, and such solvates are also intended to be
enconpassed within the scope of this invention. One skilled in
the art will recognize that wherein a reaction step of the present

i nvention may be Mk £0 « J, iety .of. sol.vents or sol vent -
25systens, said rgg%ttse@g @F%%Mrrﬁ%e}éﬁa{goa l}éa’glétf PI 8@nshedichaln afksavligougs
the suitabl e haingdrms 2do 1@otarkon atyss ke AR §ThEAoRPRASSRES: he' the
preparation %ftketn&? & olunds ccordin EQ the invention give rise to

m xture of stere @ﬁgﬁ%,m?‘ﬁg é’t?’@o?PeS@ Adigedbearbosgpemat) etiubyative
conventi onal dietiyhgpues irgtiele Rr-eRAT Bl . ogr L
conpounds_.nmay be. pr pgre in I?‘ggen‘i gﬁ? %%’fn%‘@%ﬁh:ﬁlﬁgﬂﬁéﬁﬂUg{ﬁ%ﬂnﬁg{ﬁﬁ%é%&%},_
may be prgpa%gé?zég?ﬁeqn%‘g‘eé'ﬁﬁnti ospecific synthesis or by resol ution.

The conpounds may, for exanple, be resolved into their conponent
enantionmers by standard techni ques, such as the formation of _
di astereoneri ¢ pailhg t&yn Sdkynyibrafersitora stidightaor ALEIREH-tHaiRGikyAg) @els

h 4B Ltartari i d/
0 of Gy ORI P e eir Bk EByne e riepond of the llyny
crystal | i zat gonvpeiadomegbmetval spnybiidittecdibes aRSE) IW@r&Q%WIZQGrWS

rs or s,

al so be {@SO%\@%{?Q@( 5|’2;10rI ti.gn of di astereoneric’ este

fol | oned by ¢ "BEraf O Wy P m-and F-esdwsbutdynlehenyayl, and
auxiliary. Atielieati vely, the conmpounds nay be resol ved using a
chiral HPLC colum. During any of the processes for preparation of

t he conpounds of the 10present invention, it may be necessary and/or

CPLL P Lo, Do R Sl g S R S B

nol ecul es concerned. This ma e achi eve ;
protecting gRBURAIC cleryale rivgstrudtse hiakied ring A5k eledt e (HF QRS N

Or gani ¢ Ghem,st; g ie. .Ple Press, 1973; and T.W-

G eene &@I;. (r;h ﬁlﬁ%ﬂoyBﬁ#%?é%\éi%%%ﬂﬁggi ﬂé%bﬁaﬁit@m I5any grouesiase sp®

John Wl ey ghguitizedlotiustrane pranplesiongnybrips irﬁ@Nd@EhﬁﬁﬂPH@ﬂ‘nt @
.

convenient s n ta usi met hgds "known fromthe art. Fof
exanpl e, oneggﬁz‘l?%%géik Pﬁe?%ﬁhwn%qdlt}‘?gk%gni ze that in the processes

of the present invention, it may be necessary and / or desirable to
protect substituept %r oups such as (Cl.8al kyl carbonyl) C1. 8al kyl . 20
The present invent®RTTnBetRIEaNVE taiers torsmetenysliprayduses biohclicher -

conpound®) of pélbew ik ki “prodrugs will be o
functi onal d%(? ?%)Q:J{lif:,\%?ﬁﬂg?@{ﬂ ﬁteérg%‘%gé;m@s“@@?{%ﬁ i V@grrg&ﬁtpwst%ﬁﬁ%?q freme
in vivo intocdThen RS Al erspolinden, Thygen, iandtsufurht teesitonts) haaAg WBRT

f th 25i | ; ~adm ni sterjing" shall
Che 17 ot mont 5t he e Boc HAEC WERERe R Behateal iFlercaioresnpounge

speci fi cal | ytheifslidwisgdhaietiasi: t h a conpound which may not be
specifically disclosed, but V\@i ch converts to the specified conpound

in vivo afte i-Hi st i O t hePpatd'ent . nv i ongN_procedures
for the sel egt_%ni\azq I gpar Eqnn\of/ﬁsx_’?gblg_%\zro r ryvatives are
30descri bed, for exanpl e,Ni n "Design of Prddrugs", ed. H~ Bundgaard,
El sevier, 1988y, N N N, NG N S
O QO 0. CD °
25 =7 N ! N ] — N\?N, . /’_ : /
Co O Cp, . CQ
¥/ . y/
N k/LN e @A N/J,

CO. O G 0
=N, N, OONTONT NN, and the like,
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For use in nedicine, the salts of the conpounds of this
inventiorirefer to non-toxic "pharmaceutically acceptable salts.”

O her salts may, however, be useful in the preparation of conpounds
according to this invention or.of their pharmaceutically acceptable
salts. Suitable pharmaceutically acceptable 5salts of the conpounds

i ncl ude acid adleIF@tere'aIcwsloﬂﬂndhrefam tofmsatemwbepamg;[gggm@ded)y '

m xing a sol C ound th.a sqlution

phar maceut i cgfopg%@ggtﬁ?gsquogpascﬂ"d @MWC% C &Iﬂ%@'ﬁl‘”@t‘/ﬂg frena tosh@ ing i ¢
acid, fumari gtoaw per iray. dilcstagive exs iR

acid, citrio_acid, tartaric aci d>< g‘g‘rrdbonl gaalgl @%Ehos c()atrjtlhct}gﬁ‘%ghfI

Further nor e, MRkRde E t he 10corrpounds of the invention carry an.acidi c
abl e salts thereof nay

noi ety, suitable phar maceutl caI acc
i ncl ude alkata qQr asg al i ne
earth netgl Itrgjae : 1 all; an r med
with suitable organic I i gands .g., quaternary amroniu saI Thus,
representatlm e ” ude
15f ol | owi ng @ 0 r h

u eeta Cm

bisulfate, bitartrate, borate bromde calél

carbonate, ch 'Q cI avu 3 ate di hydpochl orJ edet ate
edi syl at e, e I fu gIJ fl?e ﬂb
gl utamate, gl ycol yI ar sanl I ate; xy resor of nat’e Ohy ra an‘?'?\%the like.

hydr obr om de, hydrochl ori de, hydroxynapht hoate, i odide, isothionate,
| act at e, - | act ob| onate, laurate, nalate, nal eate, mandel ate, nesyl ate,

rret hyI[ br %Ir\nl_ de, Hiﬂtﬁfﬁquealkwétef?mma amocymlcamrefuse@?sy;%l ngmyq{dlc
nitrate, um.s noat e (enbonat e
pal nit at1e %ﬁ%ﬁ géﬂgﬁ%s %{ieo/r &%‘Iﬂl@ pE‘IEI‘%t dp%f{)cf/llﬁ%ff Bemut ontd dng
25sal i cyl at eatoa’tsevaaralng selactdchrem GabtBnebal ¢, @Lmj SabfrodBMAL €,
tartrate, tq%é’f%t“@ag&gw@" cgt&e“e i odi de and val erat e.

Represent ati ve aci \} G5RURRsIBEIUAA: t he preparati on
of pharmaceutical by acceptaple sal ts H ncI tude the foI I OWI ng 30aci ds

including acetic am do 2, 2Nd| C no aci ds,
adi pi ¢ aci d,[>al dy 8 g i c [d
; ace 0

benzenesul fohi ¢ Benz’d"*c adifid:
(+) - canphoric aC| d carrphtorsul on| c aC| d,

(+)-(1S)-ca m { Cld \\eﬁprl% caprqj c. ac¥d, Jj\
caprylic acPE cillnnam p} @ I

dodecyl sul f ur Nb' aci i -et"Néne- i f\g)_!(':_fj m 6 % W ,
acid, 2-hydrocy-et Ba sul flgnld‘ aC| d, formc aci d fUITB.I’I c aC| d

gal actari c ackd, getg sic zggehept oni ¢ aci d, Dgl ucora c acid,
c

D- gl ucor oni cEac d, I ut am L'am - gX0> arltﬂa\l CI yc lic.
aci d, hLIgUI‘I aC| ydr br yaoN oC Ior
(+)- L-1actic aC| DLIactlc aci d, Iact0|on|c aC|d mal&c aofdd,

(-)-L-mali ctmlllde nal onic acid, ()-DL-mandelic acid, nethanesul fonic
aci d, naphthal ene-2-sul fonic aC|d napht hal ene-1, 5- di sul fonic acid,
1-hydroxy-2-naphthoic aci d, ni coti nc acid, nitric acid, oleic acid,
orotic acid, oxa | ¢ aci hosphori c
acid, L- 10%yr oglh-:r}t‘é éﬁ%ge*’éilpgkmsgp@%ﬁq‘ﬁ%QQSI@ O&Wh@‘%’ﬁf’?@ 9% & ci d,
sebai ¢ aci d,Thettean "kalaticpresants chibm, dlabdy, bsowhb wriiedcaci d, tanni ¢ aci d,
(+)-L-tgptaric acid, -thiocyanic acid, p- t ol uenesul fonic acid and
undecyl eni ¢ aci d; and bases including amoni a, L-arginine,

benet hani ne, benZathéme 'sulRdtrinted’ Wé%[r@(mgﬁthe@b%'clfﬂé@ ar863BPoiety bears

di et hanol am ne di et hyl am ne, 2-(diethylamn
ne’or more substituents. The term "unsubstatuted" 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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15 et hanol, ethanol am ne, ethyl enedi am ne, N-nethyl -glucam ne,
hydrabam ne, 1H-im dazole, L-lysine, magnesi um hydroxi de,

4- ( 2- hydr oxyet hyl ) - nor phol i ne, pi perazi ne, potassium hydroxi de,

1- (2- hydroxyet hyl)-pyrrolidine, secondary am ne, sodi um hydroxi de,

tri et hanol ani Wheré troeneirhaeihaitane” &i ke dhy deexiiies s?rg tﬂra%g&%o%éfe“t 1

t he present invgtﬂm_on, is directed to processes for € preparation of

conpounds of SHBFFRITIGN {8 Ppanige ogruaAIY wency-alioasdaosiinargn g dystee,
sol vate thereof, or a pharnmaceutically acceptable salt, am de or,:
ester thereof, wherein R11, R12, R13, R14, , p-and gq have any ¢&f the
meani ngs defi ned AEbEaVirlions esechih ibawpealfieatton, paticelefly indhe Schbmas angne
of the fokl ow HWE’?‘% j s and equival ents thereof. Such-

assi gnman%s \%{3 e dgz%hgﬁéﬂ?@gappropri ate with any of the
definitions, clai@Dlor enbodi rent sNi¥ECaeanyiesidazole I'n an

enbodi nent, the p nt invention s, directed to processes for the
preparation of co nds of fo?nulbcﬂ"fqr?”%néin p.is 1. 30 . . In
an enbodi nent, th@&IpEAsent inventi gnsd‘ﬁoﬁmléw gﬁl,i%o processes for the
preparation of co inds of formula (I'l) wherein R11 and R12 are each
i ndependent |y sel &Bﬂ%d from tthe grBipelbeiymeanide of nethyl, ethyl,
propyl, 20 isoprpgy}., butyl, isob = Vel opropyl, :
cycl obutyl, cycl ogentyl , cycl ohexyPFfﬁélé?leT{afglE%wlﬁg%?lroﬁ}éﬁtr&i nyl, . =

pi peridinyl, norpR¥S nyl, and = hi oBpnahisl Vapdur Segtionopt i onal |y .
substituted as de yybed above. 5l . odi ment, t present _
invention is di re%tg)?r!l to pr oce_ssesl?'f(%'rb"ﬁgg’y B%[?rQPYIgﬁ' of conpounds
of fornula (11) wherein R11 and Ril2thylkerodioges hefrodkiéitd he ni'trogen
to which they areEfbtached form 2.-ﬁe hylpyrrolidinyl, 3- _

hydr oxypyrr ol i di ny[?~ 3- di net hyT ami @EJ}S%{ 8'di nyl ,

2, 5-di met hyl pyrroEt@Aayl , 2- txiflggipagstad pyrrolidinyl, T
2-hydroxynethy|pyFﬁ$IidinyI, pi peridinyl, 4- 10f!l uoropiperidinyl
3,3-di | uoropi per Pyl , 4, 4- of £ 1 uBHEAPberi dinyl, 3- : |
trifluoromethyl pigegtdinyl, 4-trifj. i | di nyl,
nmor phol i nyl , 3- hydroxypi peri di nyl i %mkgi{%’:’%gﬁ di nyl,
2- hydr oxynet hyl pi %E}—pdi n.yl, 3 hydighferirmahpe piuiddChpimatography
4- hydr oxymet hyl pi p@@,.fji nyl 4-=hydrl9]>éﬁ]e81 Iayl pi peri di nyl, :
3- met hyl nor phol i n-4-yl, 3-hydroxynethyl nor phol i n-4-yl, 2-

15hydr oxymet hyl moViBIRE i n- 4- yl = 2, 6Mdihykt-BytyhBihghol i n- 4- yI |

t hi onor phol i nyl , kOXO0-t hi onogpholin-4-yl . or ,
2- met hyl mor phol | nﬂjﬂ%wéh% Tn a%@q'H@rt”@‘fﬁ;é@{%‘?ﬂW“gﬂe pr esent
invention is diredRl to processesNigleat MegitRIREnaABe Of conpounds
of formula (11) V\Bﬁei n, R11 and Rﬁ t aken together with the nitrogen
to which they are“attached form pipeft-Bematriazaly) 20 :
f 1 uor opi peri di nyl RH4, 4-di f | uoropi pﬁékﬁ{,@}qhmﬂm}r phol i nyl ,- or
3-net hyl norpholin-4-yl . I n anot her _enbodi nent,” the present invention
is directed to prbEeé&dsN or the pFighylaminen of conpounds of fornul a
(I'1") wherein R11 R12 taken.to i t he nitrogen to which
they are att achedﬁ:‘qgr m nor phol | ny?ﬁét%{yde&'%n :

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 diffefent from each othet.
10.
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251 n an enbodi nent, the present invention is directed to processes
for the preparation of conmpounds of fornula (11) wherein each R13 is
i ndependently selected fromthe group consisting of nethyl, nethoxy,
and fl uoro. In an enbodi ment, the present invention is
directed to prece§%es for the §0preparat|on of conpounds of formula
(1) wherein gis e term “subjet &% Uestbioeieine raferstih @nmréwel prafenedlytd on

is directed t@apeaeseepik 9 I’R%in [ s..of formula
(I'l) wherein R14 is -H oF e‘f’éra%l P bt I%%q%ﬁngﬁeé’ﬁ{%g‘? ﬁéﬁf‘ttmef'he
pr esent |nven?b9@|ﬁ\fﬂtl§nd1free(§e%enb processes for the preparation of

conpounds of formula (11) that satisfy.any one of the conbi nati ons of
definitions given herein and equival ents thereof. In an

enbodi nend, the prbséntn 'ithmeimbutmallﬁeﬁédtﬂféteﬂﬂoﬁﬁt” %Q&éaiﬁﬁazﬁ %eér%ethat

romt

Preparation of Sommou 9 formula (11) selected ‘
consi sting of mount'of aciive compound or pharmaoeutlcal agent that elicits the b|ofog|cal or .-

(4- cycl opr opyhegicipar @&hdnde Wl tdste FPERAO L4 oYanﬁtan%atRQBe%é sough tr]:)an

one and

(4- cycl opr opyd [SSEBENEL vieterinatian,mediealisivotar or dther oiirticigh,paiiemnt)udeet han |
one 10di hydr ogal, S e i nvention are
modul ators of thigﬁdr){?gftglm Fﬁ@%gg{é%tdogr)easégﬁdg? (iqu’r? g #RAlRYGpounds
are useflff in the treatnent of disease states in which the histam ne
H3 receptor is in Par t | arl] 15 t.he conpounds may be used
in methods for tr%%pg&ghﬁe“&rtb@g r‘%’%‘ﬁﬁ'BPBgISdn&”dﬁ@lﬁ@ 6peyBhast &i c
di sorders i nqdrudwm@‘,osiFﬁrsMQ/\taab%p@Bme@r@é@bhw19'tﬂx@§ﬁ€cuﬁéc§%98@t§ & v

i nsormi a and awgéu attention-deficit hyperactivity dis ers '

(ADHD), | ear ReMiE) resultsy dicgadly o e@t'mérmsbmbmatlons of the

ni gr ai ne, newmgﬁod%graﬂie@mtth@@ e@lﬁé‘@&h‘ogntsm | d cognitive
i npai rme (pre-denentia), 20 A e| nmer' s di sease, epil epsy,

nar col epSy with or w thout assom ated catapl exy, cataplexy, di sorders

of sl eep/wake hongostAR Wl hi ence cessw dayti

sl eepi ness (EDS), c?r cadesgrilﬁcgﬁ ﬁég%ﬂ?jg%&ﬂﬂ?’b S%W‘%élg eaf”r'im ative

di sorders, f®XpEISONGrgiven het:em amsmcmqaaleftbd/mmtr@ 1een “apoad, iiskeep
i mpai rment d 0 | ,shift Par ki nson' s-rel at ed
argue. Ne e T R IR e e Pun Ty red wepcubicgaen oveny
chenot her apyquadt:t@'e;ilve‘raher@ums re@dntng réfe SRy tﬁ@ra%iuaﬂl@ﬁ/%'nt 4u Hc?ﬂs Iso
si ckness20 vertlaq_g ‘% f @@renl a, substance abuse, E I sor ers
mani ¢ disor déPeERAYT QU approxmalian o schogiven valled M@Jld reagoinehly
the histani noehhafern@@fetms@o drsth'erafalné kilfi

response, asthma, itch, nasal conlgeg'fsl 8ﬁ“§ﬁ%%ﬁr Hﬁﬂﬁﬁrﬁémﬁ{@sﬁo‘ﬁﬁ%ﬁ
30 subject in° HELEMRGTEYR arclier mrasyREent h@ﬁdlmmfblrlncﬁ gRboveke,

met hods for preventing, inhibiting the progression of, or treating

upper airway allergic response, asthma, itch, nasal congesti on and
al l ergi c rhinitig\s @askbsieire unless otherwise noted, the term “leaving group” shafl

25 mean a charged or uncharged atom or group which departs during a
substitution or displacement reaction. SUItabIe examples include, but are not
limited to, Br, Cl, madazo!yi and the hke

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 mixiures
thereof are encompassed within the scope of the present invention.
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dayti me sl eepiness (EDS) may occur with or w thout associated sl eep
Apnea, shift work, fibronyalgia, M5, and the like. The present

invention is directed to a process for the preparation of 5conpounds
of formula (Il1). The process of the present invention is advantageous

for large scalrefesattly/wisretoineerorh@iunaus pesest heaaLsRNtbmEPaRe NOL .
require isol tn urification of oily interned ates; and

does not requi ?ﬁp% Eﬁwr%‘?%rﬂt@@g@rﬁﬁﬂmmﬁﬂ?@ﬁc‘ﬁs ohispalef thax orgaval to

hi ghly cost mb@ht BOL| Mr@@r@feh@ﬂy@%‘tﬁﬂ%n’an%mﬁﬁ@'@%e@sad &&eFthan ar
Addi tionally, process of the present 10invention e conpl et ed

ina single f&P@EtﬁtaWW@rﬁ Miprerxaierably pi, lah an snecbev ericescdsssd greater

2n 5005 Cal B R e B S YR T edohs of

2004) woul d rE@fiEF Banllagupl o auiui 8Y%s nﬁcnsmpmfdram@v ra¢antdrantiemdric

(1) s e "aqtonaby Pl bl ARl Sl ekl S A n e e s f or ¢ e

pr epar at i on @bnmﬂpdumﬂlseseﬁt é@arﬁx&ﬁerébhﬁer A8 d@@:’@bﬁ%ﬂ id Bré%@ﬁleatdff g: !
, a suitably

in Schene 1, d el ow % V%ﬁ.l f'S Accord |n
substituted SGpEaREelF SGe pagr(emthaé] KR! oAkl /arm@@’@feiﬂiﬂbiyf
prepar ed 1Dy lkinandiasesraofricickcasd bf/@’éﬁfér%%%ldédp\%t E&aé&u’\%%,rﬁé@ds

ina first orga} solvent; to yield the corres I ng compoun
fornula (XX P eﬁﬁ@%ﬁﬂ l, Bt pR dipsiGIpPrIsre exeess wfggrgat@ummwecaml tchhlood,
br ono, - OC(@B%,%ré JrktdraniPBl ! t

HOBt), -im dazolid Wher &i gﬁ I%%@tﬁ%ﬁ 'lteggﬂegfgéeér#g O@e%? r&lﬁ%n phgaual
li ke; preferdbpko l&lﬂSo@rdﬂOFthreéwahiulﬁamﬂuesmrenrtemcsefﬂdserdﬁgrédl@rthan or
conpound of f.ar,45u 4,S 10reacted with a suitable chlorinating
agent such asaoxaF%lb()éﬁ%%r/l de, thionyl chloride, phosphorus . .

oxychl or il@le, and the Ilke preferably about 1.05 equival ents of .

oxalyl chloride i e sence a catal ytic apount o
organi ¢ sol vent sﬁ%w{l 0'{‘8|0?&}%CW§‘@@H|%JPl{glﬂ,%i%al?%compounds ofthe

di chl or oet halpaaseatavemldrr m|a9 exandst nhd;rbﬁs aBbelafiRRlfe -Wgndedhto be
mut is reacted wt

Al ternati veli/ ﬁ ound of 15 for :
Vil sneier's 'L%J% t'“@g%DPE?ﬁSH%W?Pm laﬁri?élﬂ'fmn aamemiihe smpolady of thean |
or gani ¢ sol vemsestih ,amrnqg;_, m
about 0C_to gboﬁt rogm terrperfgm?gﬁlgi%?@ﬁ&é%rr@ My&%@ ﬁr&%r&%oj’u
not i sol 4¥ed OrFEMRIYBHBARIHSWEh $elvates arg adXD)nteedecbarbednmmba&ed

sui tably subsgfihinthg€%cope of this invention.

One skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvents or solvent

25  systems, said reaction step may also be carried out in a mixiure of the suﬂabie
solvents or solvent systems. ‘

Where the processes for the preparation of the compounds accordin'g o
the invention give rise to mixture of sterecisomers, these isomers may be
30 separated by conventional techniques such as preparative chromatograpihy..
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resorutioﬁ. ‘The -

compounds may, for example, be resolved into their component enantiomiers
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conpound of forrmula (XXIl1), a known conpound or conpound prepared by
known met hods, wherein the conpound of fornmula (XXII) is preferably
present in an ampunt equal to about one equivalent, nore preferably
about 0.95 equivalents; in the presence of an organic or inorganic

b lid h TEA, di NaOH, KOH,
oodt um car bort SHERHeTHES. Bt R elorimation AEURFIRomRer batswby s8bo
aqueous NaOH fomhetia Wit be dptiselly SctRegRR, %uclﬁ’é@fraﬁﬁBltMlubgl -bhsnaRssage
of water; a qﬁrc(?kﬂgv t%anl ¢ sol vent such

acetonitri I e BOVIdrEriarigmold folipwed by jiastional W@%alhzatlon and

di f
XY i ﬂgfg?“gﬁg‘?’g"p{“e TR, (0 bohpaditfs FATRRAE, e
reacted w t h famsalicraef dlagereomaerin ertersomzoides, dbildvaadhiny ahr(o)ﬁﬁt&@rapﬁlc

known comnpou d 10 kno wherein the
compound of ?%P QFEilt ww%%?g%g CPE%‘ ?/U)Y)'F@é efﬁﬁp\éﬁyéﬁsmﬂp@w@% er
than about orBayheiresihant ysingeehimeHet gadoyurhm, an anobunt in the range

of fromabout 1 to about 5 equivalents, nore preferably still in an
anount in the range of fromabout 1.5 to about 2.5 equivalents, nost

pr ef er abl y in an !anﬂmmﬁny@fmh@rbéé&%s% dﬁréBQﬂaﬁQﬁ'é? the t%rhﬁoﬁl}&%f the

equi val e 15 in the, presence of a reducing agent suc

NaBH( OAc R@éﬁﬂ NYetioRnit Sane® Seeesaary a@d/oamsntafb@ 10 weteqbsehgitiahbry
NaBH( mC)B wheid Broups ohetyco L

anount in the rang @TO P fopom aggﬁ?mtg%m% ; %@ﬁ%gmﬁgga%lﬁﬁeé]by
preferably |WeaﬁsQﬁﬁQnMenilﬂn@MOie@ﬁG@QMUpBrsnmi‘e&mthrbsé d25ciitmechipout 1.5

Squl val ent s: pldecivkltiblo0l paR S PhERNL U8NP g @) Bl Press,

cor r espondi nbg_m’fd@ﬂdl]"nw Weeherndl@ M. IWits, Phetectivartrisngs of Sreamy! a 01)

is furt I ol rified_ according to known
met hods t."%rAI t%&ﬁ%glélg @ﬁéﬁ%ﬁ?dﬁ) ﬁé’%&f %&%qegtmg gr Oupﬁlrﬁ‘aY be Rypoved
i sol at ed andat/a omn\pmrenft Be!dsecrl.&tnhefagetds&@m@ﬂfwa%n@ﬁvnﬁ?&ﬁ‘i‘lﬁ@aﬁ' Fbori s

25 reacted a cor ield a correspondi

phar maceuti ¢ q @%%’Eﬁlﬂé&?@%wﬂtfﬁ@w%ahm the prengnsea of ’lhe)
Preferably, ;bl’@Sefﬁil ifgntioh O My @@hé@éﬁs&rﬁ By ,SS:C aBregl%;Brgte%%M@ﬁﬁu&qd
the third organic solvent are the sane.” Pref conversi on of
the 30 conmpodfRHP®FUtbRAH I eealispgarbenylite satyk espondl ng conpound of
formulaggl) is conpleted in a single solvent system- In an
enbodi ment of the present invention, the conpound of fornmula (1) is
further reacted wihehprassuliinedtiorsisbledesdithindisnaropetpredilys ateept abl e

fhe. compound SO ITE P IER 45 BB BloHEn P gt BN sdisgonal
i nventi on, tdimwanmmmﬂe@bnﬁad‘u@ﬂlﬁwrﬁcl( iiﬂe)rehénly‘"‘@nv’eﬁtﬂité“)@@v@ﬂﬁo 'tﬁe
pharmaceutically acceptable acid to

reacted with a sui t abl %ﬁﬁ

yield the correﬂﬂg‘f)%ﬁﬂmﬂé 'Eiﬁa %éDtth%H]qt@O%éiﬁaé’BE@t efdhe rsesartie

conpounceol haémenata tohm b @RG IRncok BB ESEBLTIMERYON | o

directed to a process for the 10 préparation e compoun

fornul a (11syrioypssadrimsiessribedwithibanompoymd specifically dlsclosed or with a

cycl opropyl h 1 t.hanone

, as descri b@d&ﬁ]@b‘&@&g%ﬁg 5]1Br?%g%ndgﬂ}é,étsgllgggékutvﬁq&?Xo%ven% toetlh
specified compound in vivo after administration to 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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15Schene 2 Accordingly, a suitably substituted conmpound of
formula (XXs), also known as 4-fornyl -benzal dehyde, a known conpound,
is activated according to known nethods, in a first organic solvent,
to yield the correspondi ng conpound of forrmula (XXIs), wherein L is
a suitable | eavi ng ?rouF h as chl-or.o, brono, -0(:(020 C- 1. 4al kyl, -
OBt (wherein the affrvat1n L&ﬁ@mtth‘? saligEidhe comppaadoet s iowention refartie

activating age-tdc %Ia)rma%@dt:&@ﬁy %Egn‘%%*&ﬁ de%%\i{b 'CYtheP%’lL%{g?y, oweve'r

exanple, wherein L is chloro, the
reacted with 26 §apiuhi e grersraiien Pheprageundssaochrdisg Wtaaisylhv@diﬂm o1k,

bbout 1 op O bafpRAARARIeR, QukahAkisas. Ak e iEeufiadl Godapthoie
L e e S arqtaisol a1, .o
| i ke, prefer ab%gﬁrﬁwﬁ%ﬁg %@V{'%P@%et%@%ﬁ‘?ﬁdﬂﬁbﬁ splution efira (XXs) is

reacted with Marmeeﬁéﬁlyrae ab;e(a.‘d'tﬂg{,@mg hyl ATy M
chloride) i nr@n or gani ¢ soJ \Z%% such DC%\AHW@B@DH%%EF gaf'!ure I najt he

range of fro > pelg Stuﬁ‘éﬁict@ﬂ)éicﬁti@m@ld 11812@633 ecidpcitriechoid,
formula (XX St)artaﬁc a6k, t&balcambid Eﬂﬂsh AU idOf b?e %‘?iﬁl S
or mu I al so

react ed th a suitabl y substituted oun
known as CMWWmfﬁh%wammcaw Rn@mlmmmm;tabmemﬁwmabé@cally

conpound of fayautid Xiid $brdct nggfksmg i%\%agﬁ@t oGl o

equal to about one equival ent,
equi val ent s; FPQi%&i@Tlmaés,eaﬂs@w@feam mlegﬂlsah:s @g.| ﬂﬂéﬂ&ﬂbﬁmﬁ@ﬁ@s;ﬁﬁ%dl@

or aqueous) S8 ridine sodi um .

car bonate, pot aSSI um I g}r;gt%@“al%djrg%c 'QME&#%%W%WBUS
NaCH. wher ei rsaltee Tﬂnalserelpsesmnmlvemhamabﬁﬁt%@hyabdbﬁt&lﬁe%Qﬁ@ﬂf&ﬁl@%fthe '

wat er ; |ﬂ5 a §8gcﬁ)§glgorgam c 25solvent such as t ol uene, -

acetonitr | e he like, preferably THF; to yleldthe

cor respondl ng corﬁ.ﬁmm BéndeRUlendieO%hd
i sopropyl - e- 1- car banyl ) - benzal r{dZ%ﬁ’i/edgﬁ:]a?ﬁjeA%?%rlrmb%@née tg’f%rtrate,

fornmul a (XXI Oé? e,, 5r%991 RtiHneRrletgioTRaMEYRiso satbcohid, uhhuu“da, (:IXNJthat)a
| Sopeacted widitaie, auydRBhIBN LY EORIPAUIT T LTI B LK VS

al so known as nor i ne d of
fornmula (XX \%‘)CEIP%aTQr@*ﬂ@@%ﬁy@lpi‘a@%aigiymlamrm'am hgkﬁwcm@t@n about -

one equismal e r in the of from-
about 12;0(6)l ag‘tgﬁ'{é@”@q%@ éent lsﬁ'f d%fg}ygp%&eqr@am‘yo&r?a}qh%"‘?%tﬁri%%unt in
the range of lSCrwanatﬁoiﬂctaieBIabmbmm fau;@teemmel Méaten@.ehd@h?é erably
in an amount j 4}8 g&ﬁ) romﬁ bout 2 equival énts; ‘
inthe presence MELRTRPE it ylgﬁr@ﬁe d@etﬂﬁ@ﬂ(‘@cmﬁcaﬁa%ﬂwl@f@dl um
cyanoborohydmltctete, Nnﬂeﬂiylghﬁah'lIh@anﬁﬁ@{l%@lt}’oleﬁﬁaﬁﬁ%% er}’l‘ﬂgﬁa%? the

reduci ng agent g gr ef er resent 'in an anount e range o0
from about 1 PEENEH u?a'ﬁog’&{iﬁ%mﬁﬁ%ha’fﬁ@m:&wo@pbater Q@Vgalﬂatumnatepunt in

(he rangs of sbieyR@bahrale R, AbBHLethicd SEEME! ERNGIe, 1hydid Meddhre,

organi ¢ sol vent ‘suc uene, acetonittri

preferably, Wafﬁoﬂ'ﬁf’eﬂ’(ﬂdﬁ Bad velaratepondi ng conmpound of formula

(11s), 10al so known as

(4-cycl opropyl - pi perazi n-1-y1) - (4-nor phol i n-4-yl met hyl - phenyl) -
Representative acids and bases which may be used in the preparation

of pharmaceutically acceptable salts include the following:.

30 acids including acetic acid, 2,2-dichloroactic acid, acylated amino a'cids,
adipic acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic aeid,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphofeulfonic
acid, (+)-(18)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic ecid,
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met hanone. The conpound of forrmula (11s) is further, optionally
i sol ated and! or purified according to known nethods. Alternatively,
the conmpound of formula (11s) is not isolated and / or purified,
rather, the conpound of formula (11s) is 15 reacted according to
known rret hods, to yield a correspondi ng pharnaceutically acceptabl e
salt of the SBRPBIhACHE Cittisranid, £y¢lamig acid, dodecylsutfaricatiddétmane-108- t he

t th ted
b th o sutt aprohic e, SHEUDRHC pol PHY Ao iR anabuliin 4t ST fera
t he correspoitiaity md.rgrﬂaﬂatlm aai| ger&nsa:eauix@,lagilaccﬂﬁp&orcpé ab.ﬂeocqzamwgc,gf
fornul a (115% I n an enb cL of the -present -invention '
conpound of SRranic AR, %lu%é‘ﬁ“’l%@bﬁf -glHi@ric acids ghvcelic apighhiguric
sui tabl y sel gg8 gydrbBioRRe adld, ﬁ%rbxhtaﬁ@ﬁgha@%%% id akg, g__g%% L#CQS afid,

correspondin Phar maceut i cal I'y” acceptab
formul a (lls’?‘ oponic acid, Mueippeident- 1W@rﬂm@m‘nal@nfcwctd1dt&) DiLreandxlict o

D bparatton o pHARBLAHP AR, nEATRALRCR- SlinB At s AeiEpaR e 9

(XXVll | é ) i E rﬂla@lfcsumaeis1mwmw2§hammoemudmmmcracmawm@a?[aomtceaﬂcl@s
t vant ageous rification

ano/ ! or i mfé@@égeﬂf\%gq (Pg?)ga%gmgﬂ%??'gi P%‘J'BOEEQ%%&@SPB #%%C‘ﬁi Iel'ehyde

i nt er.neditt em(raglutﬂrpmmmid @fanémrmlca 4(éﬁPﬁhbls)ahbﬂlctdzﬁ1 %%B%Ba%d\?éé}:c

fol |l ow herei n(% gb lé“é{r present i nvention 1s rected
to a process® %’rs%cﬁ@'?)ﬁf" ? ‘P&?‘%Faﬁ%a@ﬁd@ﬁ%@f@ﬁﬁ@ﬁt@eml@m@ﬂlcaamd
conpound of j-eiloathasifsKld ddid aﬁ@%ﬁﬂé@leﬂﬁ? BERPgR@Li on of its

corresponding bisulfite derivative, ‘isolation of said bisulfite -
derivative.as a RASEE, m%!HGm@@tmrﬂﬁl&IBl \-apginingi bametbamm@edzatgmeocmnm

Do of SRR ndiffer Yol di¢ALh ORI Wil LA £ Ak ng)H o

as net hanol ‘et hanol ; 1 sopr opano acetoni
preferabldy ethand) etamelamisel ¢thylenedinmins, |meemw ghkwlmme fiydrébahine,

reacted as dﬁ%lo%ﬂ'ehfngélﬂ% lgﬁéﬂéeelllgﬂtl}yﬁr |re{%1 )gyu d ol}‘%i)fr ror[r;H\lea

(I'l') or alternative
f or mul-a ‘(XX pipgrazide, pmass]mmemmme; eqR-agaxgethgl) rrbh@ﬁnéoﬁc%ﬁéﬁﬁs

as descri.bed re the, desjred conp of formla (rn
Conpounds 6f° %Fm‘i&%‘” F%lérﬁ’é'a W’?WHSEW@‘PW%G%@% ahd ziedivsiiodda.o
the process as descri bed in nore detail in Scheme 3, bel ow

HO- SO3N32015( XXVI | 21 . ) .
Ih an embodiment, the present invention is directed to processes for the

preparation of compounds of formula (1), or an enantiomer, diastereomer,
hydrate, sAolvate thereof, or a pharmaceutically acceptable sai’t, amide or ester
thereof, wherein R, R', R'™®, R™, p, and g 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 (Il) wherein p is 1.
30
In an embodiment, the present invention is directed to processes for the
preparation of compounds of formuia (1) wherein B" and R'2 are each
independently selected from the group consisting of methyl, ethyl, propyl,
20



Schenes Accordingly, a suitably substituted conmpound of

formula (XX), a known conpound or conpound prepared by known nethods,
is activated according to known nethods, to yield the correspondi ng
compound of formula (XXI), wherein L is a suitable |eaving group such

as chloro, br rein the activating .
agent is HOBt ; :pyio%tgp% g{““’ SRl SRlort B el Oﬁ?afvekg?éfﬁlolp\é@tylbm)
and the |ikecygpbéx arejidiiy, gyerolidimal pl@éﬁ{ﬂrﬁt{emo\l\ﬂ%ﬁ ahd'tﬁloﬁ{&wﬁn I,
t he conpound IS, regacte a SUIta e chlori 6
agent such asegégigﬁiz)%%tﬁléiqxéhweq{%? RSGriceRIakovae, phosphor us

oxychl oride, and the like, preferably about 1.05 equival ents of

thionyl chloride h'rb] the presence of a catalytic amount of- DMF; in an
organi ¢ sBl vent stthN g5 badimesiphecpresentiinyarsiooriethacted to processes for the,

di chl or oet haﬂeepalé’ﬁ’cﬁ%%rh%bu s @Mamihg !Mﬁergf?}lgﬁerrggﬁw tgﬁen together

Alternatlvely, the co n fo mul a
Vilsneier's M@Bd@ﬁﬂit(qgﬂndpmmmeerme dttm@ﬂmm@m%ﬁﬁ?&iﬁ!r@ﬁh in an

organi ¢ solv er at n the range rom
Sbaut 0C o SpreRAtt o Rle PubmiRE) Bbtiiy, 2t5rram@awﬂj%mfwd@m 2.
fornuta (XX )rlflusrm”oethwmrmt:@dyl iﬁlydroxymeTHWp\ﬁiQiﬁHQ}?P% O;S%TndF l.a (XXI)
is Teact %i V\’Tlllij(g]r Ei:“su,[ tagr%a_ L%@ ti tutred conpound o I 1), a
known conpouhd® 'SP eI S URERRE W”lefbﬁnﬁj'ff@thlgﬂdlMeSm n.the
conpound of frifluordraetsidridirsyl, IQfﬁﬁi@bﬁ)@r‘lé‘chﬂ%@%ﬁ&@ygﬁq@gh&[@yg eeC]uaI

to about one, egul val en nor e pre er abl equrv nts; in
the presence ¥OXPBeHHRYc4dwd f%ﬂ'@éﬁﬁiﬁylbaé‘e’d(wmedhyjplpaniawS) .such

as TEA, Dl PEAvdrBMh t ota

car bonat e, Enyr;d T h% gilhl?ﬁ)I prefe ﬁ?&ro%%ﬂbfﬁ&k dﬂny? ‘gh%‘ﬁgéy? EVIBWSHWW'

preferably i ATiHHEYEKYBAGE-61Y, \ﬁahﬁimxyrnethm!nmg}amlm4qglzvent such as

THF, tol yene r rably F yield-

t he corrﬁpo%c?ﬁg); n%%é}@hg@g?, 3{”%%‘: WEPWPEO“W&M QBT%FPhQIWUJ-

conmpound of digxentiiamEXptidling4- ySonGtmetﬁplhﬁ:trﬁhbhn -4-yi. The conpound of
U|table source of .bisulfite such -

f la (XXI 11
agr guaHgog KHsz)s 'ﬁa‘%g)%%{ e’]’P%‘%mGB hdhe Prasept inyariiansisiiiastst tognasesses n
the source oiformespﬂefpataldrsofpj’om;ﬁﬂﬁhbbbf RIrBREN! ll)'vﬂneﬁ‘@ag?ﬁ“’”&ﬁd g‘"'%‘%f&t

than or equ about. one uivalent, nore preferably in an ano
in range of 63098% l%tﬁtthﬁ ”EtBO Qth!C"é \ﬁé@ @%ﬁ@hedﬁw ppeddingbdy :
Sol vent eich aeobbendmol ladmaokb iR M BhIRN or R TRROHAN S
the |ike, pré&tanaibeyembegitaent the greeent lm\!wtlbn(n@dlr@(ﬂp@mipmebswioﬁ'I:Hee,
t he conpoun I of formul a
(0o 1y PP rrebatdtiofidh Bomtovnbd of [ R B 8 Whsrill fr oM Ao Sakentbae e

and washi ng Wih theanlﬁugerab:b whiwhdhey aresattactiat f&weﬁbrﬁhtﬁl#@m hexane,
and the like; and then further, optionally purified, o

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

preparation of compounds of formula (i) wherein each R'® ig independently
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 () wherein q is 0.

.

In an embodimient, 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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known met hods, for exanple by recrystallization froma suitable

sol vent such as net hanol, ethanol, isopropanol, acetonitrile, and the
| i ke, preferably ethanol. The conmpound of fornmula (XXVIl1) is reacted
in a 2-step or 1-step 1lOprocess, wherein the bisulfite is reacted to
| i berate the correspondi ng al dehyde, the compound of formula (XXI11)
and the al dehyde conmpound of formula (XXIIl) is reacted with the
conpound of f or mulfad{ RIIbgdimeni;ities preshet inwntiospisditecigd 6 praveeses R the

fornula‘(ll).-é@dyg- LE i . of formula (XXVI1) is
reacted with" a $uiir“t%a F%%@t?{#ét %ﬁfgh&ggﬁ@gﬁ%&giﬁ%f %’FWP%O?WI V), a
known conpouf@mdinationp eiddfipiiepagiedn byrdimand cqeivhRess Haesei n the
compound gf formula (XX V) is preferably present in an anount greater
t han about one equivalent, nore preferably in an anount in the range

of from about 1 tma:bemboaira@ﬁlqme/@‘egé‘r}it%véﬁgﬁ ié?Eiﬁé&Eé%}Sg&%#%ssforthe
u o

about 2 equival ents; (lafn t he presence of a reducing agen
i

NaBH( OAc) 3, REBIHATUL cAmR e emydr (Heselepted fram thekepuprefsista of,

NaBH( OAc) 3; evEb ih8 i € SRk € Vi present in an

e R e AL A i N

preferably i KE¥C'apRoRWEPiParazive 1 virdenophbliromyibetityl-ph 5 k- ecttodhe 1. 5

25 equi V%enﬁﬁ'&ydid%hi flePr esence of an organi c or inorganic base such

as TEA, DI PEA, "pyriding, NaOH, KOH, and the like, preferably 10%

aqueous NaOH, in an organic solvent such as dichl oroethane, THF,

t ol uene, acetonit#j he,l,i ke, preferably, dichloroethane;

opti onal | ]y i Elst heﬂp‘é §ggﬁ@§n§? Oﬁ@oﬂ?ﬁ%‘té@veﬁépﬁ g Fpcadaterseofdbe d clay

Mont-mor i | | onhistarkingHy reeaploatdrel 4$ ouphAkE dsih fdien;

No. 63937'00'\83‘5 gnd tgee Ji lﬁ?e; t,0 %/,i el d the %%?%s%%&d%a%%%p%@eﬁ

formula (11) 2" 95eaSe ggiesipiwiigly theNigtaning Hs igqaptords dureivas. tRatticularly, - -

wher ei n the #eompaindshfas oBRRG Nl han

or equal to about % en ui v_gfents, aﬁ?ﬁ%ﬁﬁﬂaﬁ@}eﬁﬁ%ﬁ ﬁ?ﬂeg?%@%ﬂ%gﬁnd

of fornula (XXIRPORRAEHHS CiRerdsrganiluding sleapingdei ancharmestipvigiiabes at e

t he al dehydegdisbhfars TR (2680 k: heref or.e, .

addi tional of gani ¢ geﬁﬁggré’g%} %:R%Egg@ :Sé?%%égkl&%]ggﬁggéy;g,eractmty disorders

5Al t er nat'i wel ,thée@fﬁmﬁnﬂjmﬁm@@ﬂhmk@ré,)@@gjhlti)«eic@sflﬁmbﬁ,dn}gréihe,an
KCOH

organi c or iRQr o s TEA _DI,PEA . pyridine, OH, .
SrSThe. £ el ESRERRE RUEd, Ol B e oo eriaente
pref er ab?y pAkbeimerisdiseaseyepiiepgy, eatoeleps AMhQT vt ats%(%)@Htca%a lexy
equi val ent , %gl F%re({.er%blg%/ ]g%r] an ag’DEnt In the range of froma gut 1
to about 2 e&cﬁ} At OIS O PR WELE TBMRABIRAISHicioRATBICtSeMINSiRNee, t he
bi sul fi te anexdeisbivealagtitBesIEainESPETI)NG GRIROHRhAT; | -
The conpouncf. of fornula (X?(ﬁ_l) i's th)_e_n ,reactgg v&ﬁtdﬁgogaé;?éi ?Igé;ﬁ%ltﬂghé
substit ut ed @ﬁﬂﬁ%iﬁuja’?ﬂueﬁ SFaMiBIECe9Gasvriatethwitie sleeprapreanpleepdmpéirment
LngF' ?o( ?ﬁ;'oﬁee tlospéﬁrﬁéﬁé@‘fﬂsﬁl REGR&GR shifls 2PaRTRUAL. B1585 ?efﬂgtug?lglsgr
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 Hs receptor is involved, such as upper airway
allergic response, asthma, itch, nasal congestion and allergic rhinitis in a
30 subject in need thereof. For example, the invention features methods for
preventing, inhibiting the progression of, or treating upper airway allergic
response, a’sthm'a,‘ itch, nasal congestion and allergic rhinitis. Exceséive
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15 equival ent, preferably in an anount in the range of form about 1
equi val ent to about 2 equivalents; in the presence of a reducing
agent such as NaBH(OQAc) 3, YBEL, sodi um cyanoborohydride, and the

l'i ke, preferably, NaBH(OAc)3; wherein the reducing agent is,
preferably present n an a in the range of fromabout 1 to about
2 equi val ent dayige & e&p&eéﬁgop%) mﬁyawcﬁﬁﬁuhtorm’fhvh’eamnmecﬂﬁieeb donean
about 1.25 tghmh%ﬂ( n onally in the presence of- a
source of acid such’ ﬁt;r@nﬁh/g!ﬁééél S iI£1 r%@MFﬁDrI |l onite K-10 (avail abl-e
from Al drich), Nafion-H (CA Reg. No 63937-00-8) and the-like; in, an

organi c solvent s tonitrile, and the Iike,w - |
preferably, THF; ?ﬁ)g'yl egﬁhfeﬁ@ ‘ﬁ'ﬁ&ﬁeﬁf R RGBSR the Prenatation of, | ) -
25 Pr ef:elmabwyds ohfermomdu nmh@fprdcers%k @he( pebehtSniGlonligd. ,
according to gﬁn it shfor%é or Ie>|-<§’1nfrjrpl e by solvent evaporation. The -
conpound of FOYFUFESYSPT (FEGP Beale H@FCO@meréﬁthose@hecwe it does
accor di ng -t onkneW0irs RIS, arfdy of '
phar maceut i cgl I s ept abl ea salt. ;ﬁlr!ﬁcét‘ioﬁq %IWQ%%%%Q%S ang doteﬁgot
present - |nveFﬁq%ﬁ O@FE“ Pamog@péymﬁmlﬁnmmctmwearmragblya:tasbprohfbattvbe
conpound  of Bﬁrarl‘é e(ri’dlﬁancof?ﬁrﬁQrcjfél% Iea%-\cﬁﬁ y,ﬁﬁ g%%%%é of he present

pi perazin-1-y1) - (4-mor phol i n- 4-yl net

descri betP i ni%ﬁféorumamhe qomBetedrie %rr@bsmve&@séwwhéﬁé&wd §i)n|!ar

Doy ai so ERsnd tido S Bale s AT B AR Scerboanarad A%

activated acpdblghad Apoil Ehmﬂﬂ”f(ﬂli’mﬁiﬂalish@d Wb SCT Phslice8bh %@02131147@7801
conmpound of ﬂ,@&r&;?g%ﬁ@( é( wherein L is a suitable |eaving group’
such as chlor woly r%‘j“c'jre&muﬁlékﬁa?q{\gﬂnfs Gpslugingepastipn ard -
activating agerictive wddBUD sohveht 8§ td Week agent
is QODD, d the like; prpéferablsga%%]le &hﬁbﬁﬁb%xﬁaﬁr%ﬂn’éﬁhmr ,
is chlor t he conpound of fornula (XXs) is reacted with a swtable
chlciri natl Ng ageTtig SHSBNAH émﬁj i

phosphor us oxychl ori Ele gn Y ry’%'l?g%%rﬁet (;%r arépé%lém@é'%gggﬁbn of
15equi val ent%O'BiPO‘#fFﬁScﬁNPF%lHﬁéH) @& descilpas lprresenﬂmmm Sacmhahybdabw

anount of DMF;, in an organic solvent such as THF, tol uene,
di chl or onet hane, dichl oroethane, acetonitrile, and the like,

preferably THE. A@Her nat| vely, the[conpound of forrula (XXs)
reacted with Wg3neier's reagent (¢hl hyl ene- di net hyI
anmoni um chl orifde) in an organic so¢lvent|such as DM at a
tenperature i e range of from alpout to about |roorft ter@er ure.
R® , g
ZZ ,
(XXH)
CHO ' CHO : ‘
{XX) {(XXI)
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Preferably, the conpound of fornmula (XXIs) is not isolated. 5The
conpound of forrmula (XXIs) is reacted with a suitably substituted
conpound of forrmula (XXIls), also known as N-cycl or popyl - pi per azi ne,
a known conpound, wherein the conpound of fornmula (XXIIs) is
preferably prigsent imian anmobupt egual to about one equival ent, nore
preferably alout 0. equi v nts; in the presence of anigrganic

i norgani ¢ bagde (soli {r\i@ aqueolis) such as TEA, DI PEA, p 4THN
NaOH, KOH, sddi um car|bonatje, pota>3|un1carbonate and the e,
preferably THA; Guge péLﬁaLAe base | s ganlc preferahbxrhnq%E?J
absence of wdter; ¥n a Grganlc spl v ‘as THF, to

acetonitrile, and _Lhe |'ike, prefer ny TI to yleldthe
1d of formla XXI_J_Iﬁ_'-i__ﬁ,E’refera
' 0

correspondi ng caq
Is)|s not|50)@t(| .

formula (XX IjIs) eacted with aswtable sour ce of sél fite such
as NaHS03, KKS03, pnd the like, preferably agqueous NaHS(Q3; wherein
the source off bisuCHDte is prefergbly present in an anmugt gpRéater

conpound of fior

than 20 or equal to. about nﬁ equj val ent, nore preferably™Nh an ’
anount in range of from aﬁou about 2 equi Val ents, © (i)
preferably still in an anount equal to about 1.2 equivalerts; in a

pol ar organic sol vent such as net hano‘BQhe&flmanol THF, DIVF,

acetonitrile, andp no eld t
corr es:oon:zll ng bi su%ci{b??]ébﬁ gu@%ﬁ ggﬁ%‘ﬁftre% %}Hﬂ@d(c%gfl ?(X)Q) a known
25pr ef er abl ycomn@umqumpbw preparddaby MY Methdtls, oAk B dYcIORAMG to

net hods, tion.an S w th a suitable
or gani c soI veni SUCH (R%éha]n% 'fS?HE%%%S d‘&%@‘ P%@g‘\dltﬁ%coﬁﬁ%mw@?ﬂ Eanpaend

optional |y poirfofrield, (X, lhewin tes b@@&ablﬁe%aﬁ%%@'gis&) néé%é h.as chloro ; Rrome, -

tall f t apl | t
| sopt opanol - ORGSO roheﬁicqwgﬁﬁé agam FtanhidasdiEe
conpound of fwtemeihand Xlating aigent %@f)@ Af‘tl‘%i r%{yjcgm%rgp

process, wherein the bisulfite is rea era
correspondi ng al é?fﬁ@mpt'%é’v?%ﬁ*ﬁduﬁcpwmfWmmqm]ﬂﬂezynmaqx}(m

al dehydaoconﬁé@u@@ 4 i & QLMYE ooihl A%)a% u%ﬁ%tse%wu ERoh08 Rppund

of formula (XXIVs) to yield e corr nding ¢€o

(11s). chigride, ppesphiarsakychlerkts, codpba tike, quetremmvbaomwsl s) is
ted Wt t d I Y I

cnoun as. mor Shal aas ot e Biing BRARRR R o A b BtHa QDM in

fornul a (XXIafsylrgaﬂlqﬁcé\f@rtabtfyaafmﬂ“emcbluene @cﬁﬂ%ﬁth%@@ﬁfc%@%r@bom
one equival e I N éer unt in the range of from
about 1 to aboug” 'e i 3 ?é’ﬁ? ﬁe%?@ya-?ge’?‘%ﬁ?mﬁ'y,lthe campatngd of

equi val €t s; formulaf(ﬁ)(pl‘m@ﬁfé@ With Qildraeidet Rga hl -
10NaBH( OAc) 3, NaBH4, SOdI um cyanobor ohagdrl génd&idﬁ{btfmﬁne dimethyl

preferably, %ﬁ@ﬂ(‘%?@or'%ﬂéwrﬂﬁ@cr i AyCrage PCNsatpr ehareabtuye In

present in aRe RERET r to about 2

equi val ents, nore pre era y{?;@gongéonlgdﬁghﬁ?i%é%%enge of from about
1.25 to about 1. ar@cpunw;mmtm‘;fotmuiahxxnrieaemelarfé;can organi c or

i norgani ¢ base such as TEA, DI PEA, pyridine, NaOH, KOH, and the

15l i ke, preferably 10% aqueous NaOH, in an organic solvent such as

di chi‘or @t hane, ~ TiHe, ccmbairraRof faARUIRNKKYL Seackitdhuiii ditsBly HIRGERGD! Y.
di chl or oet hane; “Rﬂ R‘B’Htﬁﬂ n._the presence of source of acrd such

as the acid $MHRP S O)N a&i@@vr(%ﬂmpcmm er GaropoUsldipiephyed by
Naf i on- H ( CAnigag: m%od@%ﬁ%reﬂpfh@coﬁl‘%{gﬁ bl (xR lsPrSret My present

correspondi ng conpound or mul
in an amount equal to aboqt one equivalent, more preferably about 0.95

equivalents; in the presence of an organic or inorganic base (solid or aqueous)
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One skilled in the art will recognize that wherein the anmount of the
conmpound of forrmula (XX1Vs) is greater than or equal to about 2

equi val ents, then one equival ent of the conpound of formula (XX Vs)
acts as the organic or inorganic base to liberate the al dehyde, the
conpound of BocmmbérHMIPEw, p?ﬂ@#n@%&@f—ﬁk@f@, 0 '
i norganic base geot ne[c1 z ter nsgtal ve h%@hte @g%éﬁ‘ﬂh “of
formil a (XXVFRPPNALE aagdhe k%ﬁrﬁfeéﬁblhﬁédmﬁ‘éu&ﬂuaNuﬁﬂawhereham tmsehsas ,
TEA, DI PEA, pyddrid, efe'?ﬁﬂj'm tﬁ%b abl v . 10%

NaOH, wher ein the ggse is pre S%ﬁgehfggeelhtk'ﬁl%g%h %ﬁﬁ?oiatifgt
than or equaPSti&ifadelyens, @@I‘l@m‘@ﬂﬁemd thetflbe Jorefeealalp My F; fo @elcRBUNt i N

t he rangegof ;§5@ @ﬁ%q |l ents; according to known
met hods to rem)v§eBt I su#’? rfcg @P%Mﬁe t he correspondi ng- _
conmpound of f or nulhe CXipioLsyl of formula (XAMpisorutdgof formula.

(XXI'1'l's) is then reacted with a suitably substituted conpound of _
formula (XXIVs), also known as norpholine, a known conpound, wherein

t he conpound of f Ohaebmpodd ¥slorisid

greater than or egu{i10 %)gpba oui 16 u%ﬁL%FEM%EQW%F“‘&bW%@%%%t
in the rangetYPPPYREPE Wﬂlal(@ﬂm \ﬁa}F@Wn t@npdont orcaopowal meparedl try

t he presthcekdw@me :
cyanobor ohydr i d“é angét%dhgﬁe?%g%%rég o %HQOE(@X% pr@\iﬁ’é‘%ﬁk’ Hm@ﬁBt
reduci ng agefitan @mﬁuuet @fﬁ&bﬂwh@ﬂ eé@mttonmecwweaemumore pref&RbiEAGR MMhount

from about 1;.t preferab in _an_.anount in
the range of mf@%ﬁ?a%%afﬂ %%B?n?ié gqlil@alga{ﬁ U'Qy%ﬁf%feraé”bt $twna|any
in the presed®euof lﬂdhemmgﬁeofdforatalbdusmeiho@%ohhg 53é“dtﬁl/a¢érﬁ¥ most

Mont Il i | | f A h), Nafion-H ('CA
A e O C  HE

t ol uene, 1&ceindhé prédencearid rtel‘j@cnhg lg enpét%fhedsaﬂéBH(d—kE)gT NQB%F ot Lh’lg

di
compound of 5" GRIPEI 2185, 48 edfa sararaelir HrBb(D4cknuneraiteHoadducihor
i ple SRS ’
furt her, &i%f%ﬁéf?ﬁ%’?ﬁ%%‘?&@?ﬁ. R NanbEERHAD Sty aoul S

cor r espondi g *PHHF E‘fet’j@c?r@ﬂrﬂﬂf?f%!éém!abmeus’alhtthe mr&jaeofefbjm abbet 1 25 to

correspondi ngbARi 10 he co

conposi tijons ootgﬁ)t hseg?{ﬁ\(;gl%ltqlséw %&ﬁﬁér’gﬁ ‘Fﬁﬂf"&f‘&ﬁ“% ngg’ﬁ]ﬂﬁ‘é?r@r ed to a
subj ect Yy aAfptedhillemridihalike om"eeratblyaﬂhfmoqn@|atm@aorregﬁanumgw)mw}nd_
not limted t%%m'urﬂra gyenous, oral, subcutaneous, intranuscular, .

25i nt r ader and p rent eral adm nistration. The quantity of the

conpound whi ch |sTta‘¢cenpmum:l broform gty @Quﬂ%hoﬁ%g%g}f']&ﬂ tg‘aén}agg?rﬁ and -

can be deterpm e a or di nar kil |

i nvention al*sd 5\?%8'5@”% HNpsEeBetioss. Adieprivelyoile Gonpaimst oidpmulane
or nore congd Iedﬁot@é [4tet SindE a8 | | )

phar macggt rgalpl accoept ablne CaII:[bt'I’JI Ig?d aﬁﬁztﬁlﬁgﬁﬁq%y c?gt??rﬁh"“%l(”) IS

phar nacé&tit | Jﬁﬁc\é ARESdiNE e Impwmmaihiaiigote Weld socorBSRIosdingel ect i've
Ser ot oni n inpi Rraf er hes ons are in
uni t dosage%&%ggﬁiﬂﬁ”gaw‘ga&?lﬁ Sraﬁtogl%rl?ée){:%mbﬁlé'ﬂff%ﬁgml:’%p@ | es (each

i ncluding i nmedi ate rel ease, tined rel ease and sustained rel ease

fornmul ati ons), ul.es, st er arenteral solutions or
suspensi ons (i ncIcMgl n%blg%bggléﬁé)ﬁ%a@ﬁﬁp F%gje seRONdrrganie selygnt and the
liquid spraysird drgm s@n@ﬁldreme earhel Hreetly Ctﬁﬁ! 't,SPr\ﬁ%?Ebn of the

I'ngua

5supposi.jori es r renteral, intranasa

rect al ghm r?PEtRQéIPfjdﬁ forg?uig @Xh@rﬁﬁﬁl@ffﬁéﬁmﬂtnmyomnhaﬁabf onmata (ll) is-
i nsufflati O@Owlétéﬂm@hls‘%?d; solvBft SRppsi tion may be presented in a-
form suitable for once- we 'y or once-nonthly administration; for
exanpl e, an insoluble salt of the active conpound, such as t he
decanoate salt, nay be adapted to provide a depot preparation for-
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conventional tableting ingredients such as corn starch, |actose,

sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium
phosphate or guns, and other pharmaceutical diluents, e.g. water, to
forma solid pre-formulation 15 conposition containing a hompgeneous

t f tion, h t |
acocptabl ¢ oal i L RePastood TR GREF brs ¥ el oo Eomaprins af faomuia (1

conposi ti ons inBirthenogEned wsth d $uiladlyngRietted bﬁémﬁé&uﬁﬁétl V&:ﬁbﬂ%rb?éjéagtto
i s dispersed e\{gﬂ@/?t hrou%laou t he conposition so

conposi tion YEARY g arnaeerticalls aeertably seftiobtd eemposrahes
forms 20such fasndiabinetis,

pre-fornulation colpI Esn tafrg“?{h.b?d'?@gﬁegﬂﬁﬁﬁirg&&éﬂeﬁ%@ﬁu‘hgtm%%wg Yorms
of the t y% desyia g@dsé@biﬁ@l&t@ﬁwaaﬁi s rﬁgcifedorwﬂsatsmtaﬁpume&two my of t he

active ingregh | es j.nclude 5

g, 10 g, gé%a@utfﬁsﬁy gg@ggﬁlgsel\dﬁ@%@% cq, pﬁﬁd]ngmaﬁ:ﬁacq@@a%
and so on. TﬁéCQ@IBbl@t saliof the cbsipotind befodinatd @§ed 25 conpositions can
be coated or otherw se conpounded to provide a dosage form affording
t he advantage of prolonged action. For exanple, the tablet- or pill

can corrprl se an i tmen edﬂmeﬂnﬂwme@eﬁtﬂhvéi@@%@dﬁé’&@@ﬂ?ﬁ roé%&% for the

| atter egn 8| n.the fg{m of an envel ope over -

conponent [PRgEaNQI Al hedeniRpuad Oémr@TH]%(llsdy@lBO kmwn Iaswwlermeas (4-
resi st disintggs PpibBrdAre1 t
component to ggsnggtggt |nto%gdgr@ﬁgggwﬁﬁsgﬁsrpl%ﬁeﬁ I@S fPHe as
rel ease. vEPSiBpddn metiecdatall indSghebwe Bskelowor such enteric |ayers or
coatings, such materi al s i ncluding a nunber of _polymeric acids with
such materials as shellac, cetyl aljcqghol gnd celllul ose acetate.
The liquid forms i®OgHi ch the conpdundScand co osi tions\of the :
present invention jray be incorporatied for adm nijstration qrally or by -
i nj ection includeyagueous sol uti ors, ¥ ably flavored syyups,

il pensi ons, and ffl a d ermul $i ons w edj ble oils
such as cottonséed g#l, sesane oil, N oi |l for peanut o
well as elixirs ang S|nrrar“pharﬂaceut|.ul vehi ¢l es. SulN{able
di spersi ng .or suspq élng agents for "ggi suspensions. ﬁhcludg
synt hetic and natural” guns such as |traga th caci a, al ginate,
dextran, sodiumc )ngyﬁéthylcellulose, ggylc | 1 ul ose, (XXlis)
10pol yvi nyl - pyrroli done or gelatin. Adv ntageousl y, conpounds of the
present invention nay be admnistered in a single daily dose, or the
total daily dosage nay be adm nistered in divided doses of two, thiee

e’o:

or four tines-daily. Furthernore,_ 15 conpounds for the present

i nvention car be adm ni st er ed ifntranasal formvia topi

sui tabl e i ntrlanasal veh Vi a tran dermal skin pat¢hes |1
known to those of or di ary Kill in th To be @g /rms\)rd in
the formof § sder del i ver syst the dosage §dm niStrati on
wll, of courjs ous rafher t Hnterm ttent] t hroughout

t he dosage regl men. 20 For instance® for oral yj stration in

the formof g tab or capsul e, the active druly co ]
conmbi ned with an non-toxic phar maqeugveal |y actepLs
carrier suchjas |, glycerol)] water and the |ike.
desired or ngcessary” suitable binders, lubricants, didintegrating
agents 25and {col ori hg agentX¥Xkdlah al so be incorporated in ;Q/tqhew
m xture. Suit|labl e BEH@ers include]l without limtation, sthrch

gel atin, nat Wal sugars such as glucose or beta-I actose, rn.0O
sweet en natural and synthetic gug’:i such _as acaci a, tragacanth or
sodium o eat e, sodium stearate, nmagn hemesR ear ate, sodi um benzoat e,

sodi um acet ate, sagiovdghy Q%U%I@@Qbétﬁﬁed'ob% ﬁ'o'?tf&ﬂL %m) gf%' ude,

30wi thout limtation, starch 3/ e, agar
known as 4-formyl- benzaidehy e, a known compound is activated according
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i ke. The conpound of the present invention can al so be adm nistered
in the formof |iposone delivery systens, such as small unilanell ar
vesicles, large unilanellar vesicles, and multilanellar vesicles.

Li posones can be forned froma variety of phospholipids such as

hol est erol , i.dyl ch npo! nd.
gf Ot hz pr eseril?: kﬁ%‘i %ﬁ%ﬁgﬁ agﬁg%@?g%%gg{?%%g, E%V'B@S Tpﬁé’C’ﬁ@@P%dm e
m)lnocl f)nal agpinpedne of étsrmuiﬂj(NdebwheG:@inﬂJ :Sh%mt@bmsﬁﬁngﬁ?c%@w.
ecul es ar e present invention na
2l 50 be- coupt BT RoSar (BRECaeR e PBt bl erklrgoe dsfisting Aparaie HOBY -
Such pol yner mm!amlld@qhmﬁeemho'ﬂbmdnﬁg lageht i UIR), MY A8 tﬁtQp&JeYé?Eﬁly

pol yhydr oxypr ﬁ ?/I nmet hacr yl am depheno
pol yhydr o yeP @%Spartam dephenol, or pol yethyl eneoxi depol yl ysi.ne -

bsti t ut ed th h f th
et T emt oo ?Wgoﬂ"ﬁg"gﬂ”?és e B oo o TR s b
useful in acHasiEhyit @%ﬂiﬁbmm@mmlege@se’[ @jchaasdoxmyl chiride X migHye. "

| yl act. ct dro but
ol yoost er s CHoiS G ERBRbN S S RRRAE Bk R R B aeeny T Bbes and
cross-1li nkedewlvdﬁmsmjmhlyttcblbodk |r1:m@qzlry§mfc@ o¥fa Mﬁ@ﬁ@ﬁh@u}pt of DMF in

20Conpoungls t|o mnistered in a :
for eggl nggcorgr{]) Ohﬁ V%rh E@graﬁﬁ n’gioﬁ'énﬁo@ﬁ@’@r%@ﬁhﬁﬂe @hlem&ﬂhﬂne@ hed

inthe art wbeotemdafﬁetar&:ﬁﬂh@wkte peeféraan T, AT@l%aﬂ@rgﬁryth%%%g'g)%uﬂE ihe
products may Xeg er a wi de range from1l 2
adult human [ Uéaa({}g S b‘-’rre@fcéé? WHimY H$f§@lﬁa{s|reﬂgerﬁ (@I@onmbylem@nsn@thg

f bl ,
preferably pamvndﬂﬁﬂnlcﬂ!otrﬁ@) Tﬂéﬁb%n‘@ﬁl@énﬁ g,rﬁrseﬁég E{&h i %tc? ?e{péperature in-

15.0, 25.0, 50.0, 100, 250 and
i ngr edi ent f e rehee 99\%@0&\@&@“@@Bbbutenbnﬁlfentﬁ@@ai@@@age to the

Suppl i ed ot & dosanechmbS i pPEBRARR Bongkisniad 1o 30 about 20
ng/ kg of body wei ght per day. Preferably, the range is from about

0.02 ng/kg to ab / k body i.ght per da and especially
from about 0. 05 OH-yek Mﬁgoi %@f)ﬁ r“-'tﬁﬁtﬁﬂ\’?@ @FﬁUItﬁbW &ﬂ@yt:tum "
compounds nagortqmmdimfrfoﬁ'ﬁ@!he(dixqa) %isfoQ@oW‘aé)N J,Jy Fo‘brcgp;l Ip?ﬁ%naeéﬁ% fd hose

Opt i mal dosa]ﬁps t o be adpini stered may be rea
skilled in tHEYFOMERHD V‘fhef%lﬁrtbeﬁPWﬁOvMObwfmutaJd)@ﬂIsammdebiysed

of - a o St Lon. and Sy S £l ADebhe Pyl aRaP B sty R

of adm nistration, and 5 vancenen
addi tion, f a%?%ﬁgli!a@@ot&i éﬂ Bw Plesnechef graoigacid carm@@taniorﬁasbqsuw or

i st rat1 Sy ou, fERELTEATRREE Albipe hEiT Kok SSugaccarbonate,
potassmm carbonate, and the like, preferably 50% aqueous NaQH; wherein
the base is organic, preferably in the absence of waler; in a sécond organic

25  solvent such as THF, toluene, acetonitrile, and the like, preferably THF; to yield
the corresponding compound of formula (XXHs}, also known as 4-(4-
isopropyl-piperazine-1-carbonyl)- -benzaldehyde.

The compound of formula (XXills) is not isolated.

30 The compound of formula (XXIi1s) is reacted with a suitably substltuted
compound of formula. (XXIVs), also known as morpholine, a known compound
wherein the compound of formula (XX1Vs) is preferably present in an amount
greater than about one equivalent, more preferab]y In an amount in the range
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The follow ng Exanples are set forth to aid in the understandi ng of
the 10i nvention, and are not intended and should not be construed to
limt in any way the invention set forth in the clainms which follow
t hereafter. In the Exanpl es which follow, sone synthesis

l.at ed sidue. It will be -
Cnder st ood by Son ot 1B R SIS e afrainati Fian psountinthe
"resi due" doeangeoof frormabouhe Sﬂb@:ldmb 5@@@Eéﬂs@%§ﬂ£@?@a8§/waﬁ%m@m
a solid,
gum 2 syr up N BedePhe of foe e B e oo amiiaintone e pressieont e 0
0 To aréww@m@ﬁbﬁ’@S(NiaéHmQQW%%&#QEV%%%%%?&W%g and
nol ) |nt§tr of ur.an 266%8—[
di met hyl f na?)% t @M@h,)wrmfamtth@recéﬁmf zfj)gg\eenhvl\zts)tefaams
0-
ctirred at o ;%?F@f%ﬂ%ﬁ?ﬁnpﬁﬂﬁﬁﬁéhﬁééﬁ@&@%%oﬂﬂ*%bahavszaagwa@aﬁun«we
slowy. The Pé%f@t&bhhﬂmm@moenwmﬁh?vamgedfum iaboiitt 1. mag%talbgﬁq;sgture
tit co re
coruced h EARRAAPL Bl o TBRER T . Sehé 5

I®, b8, IHK; d theBedeshs nippme!
(CDS I3)so 18 e gsd;%rla g | - cl:;r%y?\% etg)%n#}asf)d%cﬁgg%o OHﬂEAC\ﬁg%Imuqtla E)IS
of 4 f or hOI P BlskDis®

of 4-fornyl - N SFOEPRrePdmipargzins! -wis(4- W@mww%!m@ﬂwlmhewl)
DT oA 2 e (5,5, 00,00 T e e, Sy o
?Z.Sgi);f | ig gSmmr‘fmﬁgmpéﬁd @Séofma?(l%ﬁ}m further, ogtiomally iselated amd / or
m xture was purified according to known methods. Alternatively, the compound of formula
(IIs) is'not isolated and / or purified, rather, the compound of formula (lls) is
15 reacted according to Known methods, 1o yield a corresponding

pharmaceutically acceptable salt of the compound of formula (lis).

a Inan embodiment of the present invention, the compound of formula
(Hs) is further reacted with a suitably selected pharmaceutically acceptable acid
20  toyield the corresponding pharmaceutically acceptable sélt of the compound of
formula (lIs). Inan embodiment of the present invention, the compound of
formula (jIs) is not isolated and is reacted with a suitably selected _
pharmaceutically acceptable acid to yield the corresponding pharméceuticélly
acceptable salt of the compound of formula (lls).
25 |
The present invention' is further directed to a process for the preparation
of compounds of formula (Il) comprising preparaﬁoh of a bisulfite intermediate
(a compound of formula (XXVI})) in the Schemes which follow herein) which
-may be isolated as a solid, thereby providing an advantageous means of
30 purification and / or improved stability and shelf-life relative to the aldehyde
intermediate (a compound of formula (XXII1) in the Schemes which follow
herein).
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vigorously stirred until the reaction was deened conpl ete. The |ayers
were 10 split and the tol uene phase was concentrated to yield the
title conpound as a yellow oil. i HNMR (CDCI 3): 10. 15 (s,
1H, 7.95 (d, 2H), 7.55 (d, 2H), 3.75 (br s, 2H), 3.40(br s, 2H),

2.75 (m 1H), 2.5 r 4l(hr s, 2H) . .1.09(d, '6H) 15Exanmple
3 4421-I sopl_)? opv_I‘-g?ggreg;?One- Qté?r%é%&?ﬁ'ﬁ&%@%’hd\%ﬂya&ed tolg)process_fgrr)t_he
4- ![ sopr (()g)él - Pupeatidmel the aldsdyde mtfﬂﬂ@m_ Ja?ce,, a-EgE]F(O‘ﬂjﬁég},f f&ng_f}a %%I)'G
wat er : % sqlution of  sodium roxi de .60,
1. 63n01) mgrggm#r%”@?}%%%%é’iﬁ% GRITGRRAInGiaulBisoliestyative, ds@attn of said -

4- For nyl - benbisyilfite leavaile asa Sk, : '
t heoxriy sog(ragﬁg%%s gg??zl i neagpeéacti 833:11;1 %%@)ﬁ(tallu}?%&ﬁvmf%?@ ﬁ%ﬁ?%‘?g‘gﬁ‘g"@"ﬁe

t enperat ufe BuexarpRie resrusiadization igminstitablaispventi suchwass
stirred at ramhi eihah i i ode et e,
Wat er was adq_ d t_?ﬁhegrgggto?éc?};r?églohﬁé ;?{Ogﬁgkf ﬁ@dﬁ’ﬁ'ﬁ%@ﬁg@@hm'- |
sol uti on was F‘?Ibﬁ%ﬂ@ﬁ rptieemay dhermbe dmmihes reacted abldescribiehdrelr oryasid
reaction sol wd i | ayer was renoved,  The
roduct 10 1 kAo oo oAU B e S Ely, BN Spriactioraderm
and nol ecul athes¢@vpeund hbfopmuliuRX] o kbtdhob i@k dcdtmiing totird - at
5C for u M . i pul ations. Exanple 4

T5 (41 son ophlOees 45 M E i Neteing I MBS ABTertermpowm A oyme Wano
ne To a sol ution of ‘ B

4- (4-isopropyl - pi perazi ne- l-g)(aﬁr bony1) - benzal dehyde (4.0 g, 15, 38 ‘
mol) in THE (40 HORRELSAS Q4 ”Wiﬂrﬁﬁ@ﬂ@}h&qraatgf b3 Breg@renratyqrdingdo

the Tesul {1 nhobrotuseasassietiAthdtb AN ERRRIPS Yidofor | before

it was 20 cooled to OC with an ice bath. The r xture was-

then treated with NaBH(OAc)3 (4.56 g, 21.53 mmol) in [portiong over 1P
mn. The resulti suspensi S stirreg at r t enper at Uf\e unt i

it was deened co MY er conmpl eti_% 10% NaOH 7 Wap
added and the reactjon was yigorpusly agitated fior 1 in. . hasep
wer e separ at ed, an aquepus ayer wa$ ext rra&‘ d wit 20 L)
The organi c Fayerg we i n dRi kd (N’QB,—G4§j fill tered and:
concentrated to yi the tftle~gonpound|as a ygH owloi F ™ 1

1H NMR (CDCI3): 7.36,(s, 4 : (br s —3: t, BB (s
2H), 53.44 (br s, , 2.7612.69"(m 1H)| 2.59C¢8F s,| 2 (t, .
6H), 1.05 (d, 6H). Blanple (XX1) ._ CH (xxim
(4-1sopropyl - pi perazin-1-vl)-(4-norpholin-4-yl met hvl -_ghenvl%- nmet hanoh

e 10A THF sol ution of 1-(4-Ff{19r nyl benzoy1l) - 4-i sopr opyl pi per azi ne

(cont ai ni ng \’\N/A | R A
© Nr\.) | | o NP(\)\I

R'H N/R12

7 H

. "":"-'"“(Fim)q - / ) ‘(F{13)

- (XXIV) g 9

1
HO™ ™s04Na NR
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 fo
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945g of 1-(4-fornyl benzoyl)-4-isopropyl pi perazi ne and 3879 g of THF)
was charged to a reaction vessel followed by the addition of

nor phol i ne (576.3g, 6.55 nol). After 20 mn, the reaction was cool ed
to about 0-10C and sodiumtri acet oxyborohydride (1167.3g, 5.23 nol)

was added in ﬁortl o § Upon, er‘Sr eaction conpl etion, 10% sodi um :
hydr oxi de sofIPVBAN§1389% 19 Vigld the Q%reﬁﬁpﬁ‘d‘ﬂﬂ§0médd§fm1a@®(h)he

reaction m xmm;e&aiM@Ss&tsdtésﬁ E84] e ed,
and the aquegnﬂﬁﬂlg er was vvashe n&Br p'r;'sll'lllgﬁrk%he co {O\rﬁ@% 8’%8%’861
d

| ayers were &vh %nga@ﬁ’v&i’uﬂgf%e@’f isTH@ B, HenddaHdfde olvhiéreimihef
4-| sopr opyl hyl - pheny1) - met hanon
( propy! a8hREHGZg nfhsﬂﬁn%dﬁﬁgﬁggi o%géaéx%é pheny1) -

e was 20used w thott “further "mani p

(4-1sopr dpyl - pi peFalzﬁiaxamplg,l\)Jheémnrbls)ﬂdtilanomﬂb@tlmmm ofpfbfﬁﬁ'ﬁﬂa) (xXxgtdhanon
e Mono- succi olutjon (278.0 of crude
(4-i sopr opyI 5 pedrsgvﬁ' -3 sijltgl_:ﬂ!)eﬁh}pnnatmg agent such as oxaly chlonde thionyl

nmor phol i n- vm!naﬁ@,mhqeba@&&)owemrbﬁd@%d(tﬁa nﬂ@ pr@fé%@gg@b)l%%g heat ed

to 40C and succi e reaction

u nll Ct acl ; &3' éWi)

m xture Swas®He%PERSY teie ridey 'Bé*ﬂ%arqsraﬂ@e @falcawrclasaunm@nm: in
I t

resul ting sohmbt@&hld\@élvérﬁ’éﬂ!éﬁta%dmp t@ﬁ%@n@”&cﬁlpf&n&ﬂ%g pcéﬁlglﬁgﬁf ' s

to room fenperature and t tesulting su
hel d at 1%C %‘Fﬁi@”ﬂ"?eﬁ‘@ﬂthe‘lﬂké, mrefereblycT&u@ Msmwa\sdrlgacthmcbhqp'ﬂdﬁd(dﬁo m)

g ol il 0038 RS RRS MAGGH (Eboni BT R Stk

crude nopno-succi nate sa t as a whi
crude nono- s#VBIGTALE C@b:lrlde{ ir0dn Bganik:. Gfvemlsiich as QIGMnQﬂ a tefnSdrlurd@s

heated to 60 |ns terial was renmoved by filtration.
Tﬁg rGesuFtl n%‘ggfch%é%ZHPm? QSQWSEP%UOQ%W@PQ@UWIC yThe slurry was
filtered and washedfsibly, mianobourtft Binluia TRR1)f hbBsolfke vas dried

over ni ght at 50C under full vacuumto vyi el nono- succli nate salt
as a white 15crystalline solid. MP.: 154- 1560 El emrental Anal ysis For

C19H29NB02x CAHBOR:e Gath 5. H
<0. 1% Found: C, 61,42 EPIU@& ggfor'ﬁf”a%(ﬁ@qsﬁé%cgd%h 4 buitapsubttlied

compound of formula (XX, a known compound or compound prepared by
* known methods, wherein the compound of formula (XXII) is preferably present
in an amount equal to about one equivalent, more preferably about 0.95
20  equivalents; in the presence of an orgahic or inorgénic base (solid or agueous)
such as TEA, DIPEA, pyridine, NaOH, KOH, sodium carbonate, potassium
carbonate, and the like, preferably TEA; wherein the base is organi.c, |
preferably in the absence of water; in an organic solvent such as THF, toluéne,
acetonitrile, and the like, preferably THF; to yield the corresponding compound
25  of formula (XXI).

Preferably, the compound of formula’ (XXH1) is not isolated.

The compound of formula (XXill) is reacted with a suitable source of
bisulfite such as NaHSOs, KHSOs, and the fike, preferably aqueous NaHSOs;
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 equi\}aients, more preferably still in an amount equal to
about 1.2 equivalents; in a polar organic solvent such as methanol, ethanol,
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<0.1% 20Ms: [M+ Hr = 332; [2M + H = 685. Exanple 7

(4-1sopropyl - pi perazin-1-y1) - (4-nor phol i n-4-yl net hyl - pheny1) - net hanon
e Mono-fumarate Salt HOOC To a THF solution (40ni) of
(4-isopropyl - pi perazin-1-y1)- (4 nor pholin-4- 5

h (40 ) ‘
Y1t 1 BheH oYM Ao e Btine e B BB 96 e el “Pr )
to 60C and sppﬁﬁwmg bissliite, 'lfh@corapuumd ni;rfo%ma D@%\nl tWats Cﬁol \(/avgsﬁlgd
iltratio _
wth THE (20 mt) , RalRE ot bRo BTt Rt S suspistecby Hnewny ol d
crude title om’rlpmﬁmcﬂoraa(mmbIbt/elltﬁa)iohﬁnldﬂ\ﬂd%rﬁﬁ@ﬂﬁﬂ%'sQPcaB &’QHHI‘E solvent
O - -
Vi et nyl - Bhe ) SRPRRHEHES i e gl e by
lute EtO o Heh

emoved by f1]tratlon i ooy aﬁ%e ‘Peg@ SaRor o ¢ P a8 e dinlifc
to 65C and t ReMelbanegethgno 'Scmrmoq@oé@ppmanre and teolikee prefdradly ethanol.
filtration and washed with 15 MIBE (20 nlL). The solids were drjed in
a vacuum oven at 65C for 20 h to yield the title conpound as- 3 white

solid. MP.: 196- Toscompensdoiformuid PS0A)fioreLiH RABRR 4 6%94

C, 61. 44 H 7
gagS”'Eit £l ﬁ’gcgés Leherbhn thebisuiis is reaotezdotloq%ggate the corresponding aldehyde

(4-1sopr opyl thei quanzaimi d&f- fy&ﬂrhul(aétxmr)malth@a&fe)ﬂyﬁ@bﬂ%#poﬂﬁ@@(@m@é b@ﬂﬁp
et di hydr OCh:Jsc}eac &a'Vath tt;l)édcroar!rt)peoun% of formula (XX[V) to yle]cf the correspondlng
compound of formula (l).

15 More specifically, the compound of formuia (XXVI) |s reacted with'a
suitably substituted compound of formula (XXIV) a known compound or
compound prepared by known methods, wherein the compound of formula
(XXIV) is preferably present in an amount greater than about one equivélent,
more preferably in an amount in the range of from about 1 to about 2

20 equivalents; more preferably still, about 2 equivalents; in the presénce 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 of from about 1.25 to about 1.5

25 equivalents; in the presence of an organic or inorganic base such as _TEA,
DIPEA, pyridine, NaOH, KOH, and the like, preferably 10% aqueots NaOH; in
an organic solvent such as dichloroethane, THF, toluene, ace{onit;ile, and the
like, preferably, dichloroethane; optionally in the presence of a source of acid
such as the acid clay Montmorillonite K-10 (available from Aldrich), Nafion-H

30 (CA Reg. No. 63937-00-8), and the like; 1o 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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+2H01+ H20 A sol ution of

(4-1sopropyl - pi perazi n-1-y1)-(4-norpholin-4-yl net hyl phenyl) - net hanone
(2.0 g, 6.0 mol) in absolute EtOH (20 nL) was treated Wth HO01(Q)
(0.5g, 13.7mmol) at roomtenperature. The resulting suspension 5 was

stirred for } suspensi on was
cooled to OCHéénd fi (%er egllw&;méf&’ Hpéyx\@gf(@qﬁg% (Xégﬁ’éacwemhwgmcz@r
m), and t helNogdanic hase tr ikmtaiortha aldetyue) thy eonalouB8Gfliem A9 >bxmg nd
yi el’ d crude i }é Srec%ﬁﬁﬂ%%% as_a. whi.te solid. A suspension o %
(4-i sopropyl - pl peraz ) OTORNICA IMIpRme bpase is nof necessary.
10yl met hyl - phenyl ) - net hanone, di hydrochl ori de (2.1g, 5.2rmol) in

absol ute EtOH (30 ?Lé Yﬁj heated to 78C and H20 (2.2nL) was added.
The resul¥ing solUHSTBRAMINEY thesPEWOHEd PhintinEerdt)is ecantet! WIBEN( 5nl)

was added. Thganedtihd BUSRR d red L
The filter c [Eg was ﬂ\%gg hed w@ﬁﬂ%gvﬁq ‘EQ% p&ﬁiﬂ@%@ &5@ w@r@rtflsd

in a vacuum'i?eﬁr%?raPGS@%Siqmuamal@H orviwrehdi'thJase?é bﬁaf@r@ﬁggu@gb.ﬂ%a '
white solid. nalysis for Gs N302x
2HCI x H20: %rg/%@tﬁ)lu 2?@%%[9% tﬁéég’g‘?gbﬂqg%%‘it Rp a’@ﬁf ePre g eéqbfy Porhd;
C, 54.13; H, amoB:inkhe garafE oidrom Hbo6S1 <ot 20856 ﬁg@&oedlﬁ
(4-1soprgpylg y1l 4- D 4- rreth I- enyl ) - ret hanon
e, di hyd%bro'm“ﬁe‘ ‘r“g@rﬁysh%‘?éko edig {’ng‘?'ea”d *r%eféfeﬁlhs apslegpPding 40nL)
of (4-i sopr opnpqinesfapimulb- (»(1()11)(4 rmr phol I n- 4-

yl met hyl - pheny1) -get hanone | ) were added I NF.” (40 nl)

and 30% hydr ogen BIFoTHER° Bf( foé'ﬁ“‘ar{x&lﬁt@ thegciegcles! with a SmBalﬁyrrmI )
whi | e mai nt adublsti@itddeorinpnsy at W suI i ng
5 suspensi on%\é\@? sti rreg for% Hfrﬁwn t hen co% Eﬁ?ggg@ qﬁghermu ,
pr eci pi t at e I8 Inrelerly @j?eé'felnlt frran amnun’w@sh’@d thar br 3¢l (@ebedt), and .
01 ed hE ARRAYSRSRORG dmafhll b e 4 SEHOEebl SofaBR0

as a white solid uspensi on
(4-i sopr opyIaq&uf)gre&lzli\w-iemtylm-ﬂ(l@pmepbmbf aa]mfk}ucmg agent such as NaBHI&éJAc)a,

yl met hyl - ph i br o 9ol

(50 10’ ) %éﬁﬁhéﬁﬁéww%w% O BBLEM R gheoPlitpahNodeEskORes: (o oC

and. t he pr ectireiattbe wedudiog bhgeniae pkafefablyt frakéoin amdaWBshed t H

(15 nL). The %gakg )Qﬁ?]ebdrtl d in a vacuum oven at 65 V? @0%9%@?

yield the ti i ﬁrtp abal e%qy@l@n@ompgp pnmf@ablyggga@tarag@mrr@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 ag THF, toluene, acetonitrile, and the like, preferably, THF; to yield the
corresponding compound of formula (Il).

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

In an embodiment, the present invention is directed to a process for the
preparation of the compound of formula (I1s), also known as (4-cyclopropyl-
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15El enental Anal ysis for CL9H29N302 x 2 HBr x 0.5H20: Cal cul ated: 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% 20Exanpl e 10

(4-1sopropyl - pi perazi n-1-v1)-(4-norpholin-4-vlnme

hyl - ph - i5- Salt. 2 l'ution’
of (B sopt ofh PoaBRE B RN E 4 R twbpictvapeianageoss described n
phenyl ) - met hamoreedg€tail h §chém®% wivl) in absolute EtOH (20 nml) was -

added, via an addition funnel, a solution of naleic acid (3.3 g,- 19.8 . .

mol ) in absolute EtOH (20 L) over 350 min. Tke-resulting suspe.hsi‘o& '
was stirred at~ye t enper pt for (15 min, at/ 75C for 30 nmiaNgad:
was then allowed to cool to tenperature for 15 h, The reactjon

m xture was coefed further to 06.and|was then-Stirred f & he -
ate_was_cpl ¢d hy suctiE El.tration and washed
o

resul ting pref
with cold EtONL20 nL). The 5ol 1 d was dr
40C for 6 h to yield the tigle ¢onpoynd e materia
sol i d. A @iBpensi on of theHorude _ (XXlls) _
(4-1isopropyl - pi perazi n-1-y1) - (4- nor phol i n- 4- : ‘ .
yl met hyl - pheny1{*Xgket hanone, | bi stfdtleate salt (3.0 g) in alga utEXIE)0OH
(30 n.) was heated at 75C for 1 h, d the resulting solution was:

Y2 fQ

filtered through a 10 fine porosit lass frit. The filtrate was
heated at 75C and then cool ~gytr'oom tenperature over 2 h, wth
stirring, and Et20 (10 ni) S ded. The ulting suspengl onNvas
cooled to OC for 2 h, the piecipitate wad col]ected byguction .-
filtration and washed with Et20 (20 nl) der) ni t rogen pirpfection.

The solids - were drigd_in a vacuum ovei}‘I at 45C for 20/ h to yield
the title conpound as a mite crystalline solid. MP: 2 - C
El enental Analysis for @f 7N30I Oi - '
| | (XXIVs) S
HO™ S0,Na | Ne— .
‘ (lis)
~ (XXVlIs) <v -
d
5 Scheme 4- o

Accordingly, a suitably substituted compound of formula (XXs), also
known as 4-formyl-benzaldehyde, a known bompound, is activated according
to known methods, to.yield the corresponding compound of formula (XXls),
wherein L is a suitable leaving group such as chioro, bromo, -0OC(O)O-Cy..

10 salkyl, OBt (wherein the activating 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 chlorinating agent such as oxalyl chioride, thionyl
chloride, phosphorus oxychloride, and the like, preferably about 1.05

16 equivalents of thiony! chloride in the presence of a catalytic amount of DMF: in
an organic solvent such as THF, ioluene, dichloromethane, dichlomethahe,
acetonitrile, and the I@ke, preferably THF. Alernatively, the compound of‘
formula (XXs) is reacted with Vilsmeier's reagent (chloromethylene-dimethyl- .
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Cal culated: C, 57.54; H 6.62; N, 7.46 Found:C, 57.44; H, 6.66; N,
7.33. 20 Exanmple 11 Analysis Protocol for Conmpounds Prepared as in
Exanpl es 12-29 Hew ett Packard HPLC, Zorbax Eclipse XDB-C8, 5
uM 4.6 x150 mm col umm; Sol vents used were H20/ CH3CN 0. 05%

Trifl uoroacetic chd;@ga ient 25 conditions were 1% - 99% CH3CN -.
gradi ent ovePTENHMIYM %C%Mm'%@amc gPlventaguchrasao€ivip as avempe cdurei ied

out under a mhé FRERMLIHIIPAPOR PC Mass tra were obtained on
an Agilent series 1100 MsSD {J}gﬂ(ﬁg tglaeb&urtosprgrﬁﬁ%ﬁgqgti on (ES1) in

ei ther positive oPrefetty, e cotipsuad of fulincikd EK!Is)TibinGt lsalesd. .
chr omat ogr aphy was perforned using Merck silica“gel 60 F254 30 2.5 cm
X 7.5 cm 250 pmor 5.0 cmx 10.0 cm 250 pm pre-coated silica gel

pl ates. Pbeparati Thetchbimpouny ef farht Xig¥ BRBYcieasvipes Eﬁfdﬁiﬂs&!ﬁtﬂﬂe@w
Sci ence silica gel H‘SO %54 é& cmx 20 cm 0.5 mm pre-coat ed plates
with a 20 cm R PR O fRiEMa ]WSJ @ &nown as N-cyqivRoppepe razine; e -
obt ai ned on &hbWarcom ' |
co %Hh,%h%ﬂﬂhe@oﬁi}%%wggﬁg% éﬂfi@ﬁéﬁ?@ﬁﬁeaﬁ{% al

MHz) spectroneter. The format of the I"'oW"i'S.
shift in ppmPERSANIN @1 amepnt erual te rbewidnd squivalenty moes praferably about

(rmul tiplicity,omcouidB%sC j wrhtearation).. 5 Example 12
1-1sopr o%l pi‘ per azi nelg'Jt |[ﬁ3§é g(ﬁ%ﬁeﬁpkgﬁ%\Oré‘%ﬁ'ggémo{]QE}%ﬁb%?e P@ﬁ%m yl
pi per azi He- 1aguedienpuab as (TEF) DY Edn gyrdiae oONaOH) KOH stkunh BaBdaate (1
L) was added i } 1 and. Na c 170 g). The reaction
mxture vas BP fa?strslé,@] ?%@gﬁét%h?%hﬁﬁkﬁa?r Pfqﬁﬁ%ﬁéﬂrg WheTETNhR3$( 1500
m), and ext pegemnig préfetalGHAGHE abBBAcATLT Watd); in HRtr§amBisBRENCEGAS THE, -
| ayers were g:rl' .edqv%]gat%s % an coa{cent rated to a resi due. The residue
was di ssol vel'YH'EGRLIHE: ALY thelres prpfakably RHE; to vieldxhe eorrzsmonding
was added 15tompband effirinQR (m')qmgz,f e over a period of several hours.
After 18 h, the regaction mxture was concentrated to yield a solid,
whi ch wat® washed WR'rably2the spayindobiormania (XXIks) ipnetisdlgied.t o yi el d
the title conpound as a white solid. »
The compound of formula (XXIlIs) is reacted with a suitable source 6f
* bisulfite such as NaHSOs, KHSOs, and the like, preferably aqueous NaHSOs;
wherein the source of bisulfite is preferably present in an amount greater than

20 or equal 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 equivalenis; in a polat organic solvent such as methanol, ethanol,
THF, DMF, acetonitrile, and the like, preferably ethanol; to yield the |
corresponding bisulfite, the compound of formula (XXVils),

25 Preferably, the compound of formula (XXVils) is isolated by known
methods, for example by filiration and washing with a 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 (XXVIls) is reacted in a 2-step or 1-step
process, wherein the bisulfite is reacted to liberate the corresponding aldehyde,

the compound of formula (XXllis) and the aldehyde compound of formula
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1H NV\R (CD30D): 3.76-3.51 (m 9H), 1.44 (d, J = 6.7 Hz, 6H).
20Exampl e 13 4-Fornyl - benzoyl chloride 0 O A suspensi on of
(chl oronet hyl ene) di net hyl amoni um chl oride (Vil snei er Reagent; 37.7
g, 0.280 nol) in CH2A 2 (300 nL) at OC was treated 25wt h

4- car boxyben h de (40.0Q 267 mmol ) in one portion. The react.ion
m xture was @%ﬂ 3?&6%V‘Ft5‘g[h§@°mﬂ@unﬁﬁéfprw|& Vs)etmeeldtthee for 2

h. HPLC anal y@f@sp@hd @mp‘bm{d Siokh& ction m xture quenched into

MeOH i ndi cat ed consuﬁp@tlon of ‘4-car x;sg nzal dehyde. The reaction

m xture was filtered through a medi um porosity glass frit. The."
filtrate, contai S at 0C used
in the next stepn%B %ﬁl}?lfida“{’ﬁgg Cmﬂi&gﬂ{@{ OJWUIM?% lq[,_eactecﬁWi ‘
444- | soprﬁ)pvwl’iﬁlbbe?léaﬁﬁlheeciecmpbond b?jfdymgbad)ﬁ(lfmyﬁgiéé knlb")@ as morph'BHné
suspensi on 0 zin rochl or'i de sal t

mol ) (prepairle as ﬁ*’@ﬂz‘ﬂhﬁﬁég %Wﬁpq% §leimul M%Xﬁ‘ﬁéé‘dp@fgﬁb'y

(83.5 g, 827pmeht)mamchmdimt@saﬂe?tm SR oY valdrif
tenperature for OC for 30 m ne\%ﬁie Eéergc‘tﬁlg%eﬁﬁrﬁf@?g}(m e

filtered thr"i‘)'?]aH%%{ r‘r*é%lf%%‘%ﬁﬁ%‘"@@bpyf hlaakouta equivalentapmoid pneé&reblmas
cool ed to 0GtilAa5@btist ét%\ﬂvélénﬁ’e frﬂh@lﬂreéb%é%f' @Hb&ﬁb%@ hfﬁ%ma% 2 vas
u over

added wéan adltlon nnel in a slow stream

resul tind miXeRFEOARk: NaBHneapdium eganaroraiydide, andidre bite, pesigably,
tenperat ure fgsHEORe), DR fRAH: @Huﬁhétagéﬁ’% g%{efgtoﬂ%iyeg 12 gmé’;\r\,@gount in

filtered through a nedium porosity gfa
washed with th@cuangm 6f KpR GO, to abdut? egeivalkniS, Amerpi;e in éFh&mount

PE9°D ¢y oo e Tyl R B0 BT Bl ekt e or
fol l oved by argemival imirgaiic baeb eedh a8 TER MIPERY E?N&HQV Ok, Ko %glgh@e
title cq%poq&g preferagﬁr 1eD y%lqlugg\tlé) % H; (|)r|1 Ian organic solvent such as
dichloroethane, THF, toluene, acetonitrile, and the like, preferably,
dichloroethane; 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; to yield the corresponding compound of formula |
20 (lls)

One skilled in the art will recognize that wherein the amount of the
compound of formula (XXIVs) is greater than or equal to about 2 equivalents,
then one equivalent of the compound of formula (XX1Vs) acts as the organic or
inorganic base to liberate the aldehyde, the compound of formula (XXHIS) and

25  therefore, additional organic 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  anamount 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 (XXIlls).
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Exanpl e 15

Hydr oxv- (4- (4-i sopropyl - pi perazi ne- 1- car bonvl) - phenvl | - met hanesul f oni

c acid sodiumsalt oH O A sol ution of

4- (4-i sopropyl - pi perazi ne-1-carbonyl ) -benzal dehyde (20.0 g, 76.9

mmol) in SION (20Q, L) was tlrred a om tenperature for 15 min.. To-
the resul ting sol EPP SRS @ééﬁ@’%b@ﬁ%‘ﬁt’&?rwf%mw(t@a@uﬁﬁblvn 1120

(25 5 ni), dsgbwtmdcmﬁp&mdmmorﬂm@(mm tdlétgkﬁélwgé'ﬁko?p 8@% gtwngavﬁd

at roomr terrgerature for h, then cooled to OC an
addi ng EtOH f F‘lpBHP@aWh?re(rt weaqorrmnﬁlﬂ)f ferguda (8HVs) isi prgferdbly present m

precipitate Eﬁrdﬁ%ﬂjrﬁ[]@ﬁj?é(’t@ﬂr%ﬂldr ﬂhﬁ%%oﬁr? BBraLeg{%g %gmi;ﬂéﬁg qth

glassfrlt lined wt I't er paper
hexane (15X &othetrpngandfam @Ibu}m(m}umad&mmmmbomt 20d6Gvilehie; Nitﬁb(bréé&ce

titl rit Of
the ﬁoﬁl‘igﬁﬁé@ﬂsiéd 88 kb s MR (5185 ko pranBobitutido
1:1 1 Naoriawmmmmemamy S\Iéﬂ—laﬂm@d viteraifdig téuncxﬁdﬂ@gémhaegs%trﬁﬁm
product was xtragt ed into F.t 6 @he oraganl c layer anal yze ¥5
TLC ( MeOH CHEETE M Tt & amgugt i %{iaf&?p S{RB aPAURh 19 Bkpye edisvaients, More
i ndi cat ed digte®l

TS ST SR s g e 1o o

suspensi 518 optonalyiia His Bisgenes pla aﬁwfﬁe-oiacmirMhﬁs)the acid clay

h I th
e oni z6d H“*zo‘msi‘éﬁ'%“'? A 0gerEb R fighdtd; lefon BRSO b ey
portions wi t ROW)ganbine lie; mamgrgamodmt sotluts ThH, eslubte diceinithii) |
whi ch t th t 3
M. The aquepis SrraR At T PRt BT BO REmpobi ahgrmula
foll owed by (l2Cl 2 x 200 nl). The organic |ayers were conbined,

washed Et)h brine (1 x 300 nL), dried (Na2SO»4) and concentrat ed to
yield the title conpound as a pale yellow oil. HPLC.. RT = 5.43 nmin

Preferably, the compound of formula (Ils) is isolated according o known
methods, for example by solvent evaporation. The compound: of formula (lls) 4
' .+ may be further, optionally, reacted according to known methods, to yield its

corresponding pharmaceutically acceptable salt, preferably its corresponding
20  di-hydrochloride sait,

The compounds or compositions of the invéniion.may be formulated and
administered to a subject by any conventional route of administration,
including, but not limited to, intravenoué, oral, subcutaneous, intramuécular,

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
agents such as Hy antagonists or SSRIs (Selective Serotonin Reuptake

Inhibitors). Preferably these compositions are in unit dosage forms such as
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5M5 (ES1): calcd. for C15H20N202, 260.33; mz found, 261.1 (M+1)

1H Nﬁ/R(%:DCIS): 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, 21-1), 2.48 (br s, 2H) 1.08 (d, J = 6.5 Hz, 6H). 10Exanple 17

(4-1sopropvl % 1-v1)-(4-porpholin-4-vlnethvl-phenvl) - et hanon
e 0 To a s@ﬁﬁt abffe %fcaplets capsules (each including immediate release, timed.

0 23
oy TP opYeleRsPandal ot RIRRE Xt R SRS, éza%“'ﬁ%%#%f ina
sl ow stream \‘P?‘@“é@fab%lutl@faﬁwlr ﬂ:ﬂm@hsmve(anmﬁdmgrsyrtmuhﬁd;@mlﬁggigits? lonri:gered
T Xtore wae Feldsofol fHud SR IRES AEGGS i nB i celieeh Shor £ | ons
over 40 nﬁndsmsstorl% g‘dr atal;mmantemtﬂgrragagagls}‘l,ﬁ{];g%@dvub{ﬁ@d%t Ofb\ge?mo .

si due
?rﬁ)” Ceggg?teg ?Bﬁ’ﬁﬁﬂ@?&l bF E%[ta@@“ ﬁﬁ“ﬁ”‘ﬂ’f%aﬁ&mo( sy fatipn. ﬂi@mat:vely,d |
bi phasi ¢ sol thd mn;s@sm'dremaqﬂbé)&efs@:ﬁte@% Bk Iﬁ%&@;ﬁﬁagﬁ{%@@%&tee

r s extracted with Et0Ac
‘éﬁg& ge( gq;e%"?‘rﬁig mﬁﬁgtf%ﬁ*f@hrﬂ@rcenaayée anipselublergsitiadhe mmrmbmpcmnd

d_t | el d-the.
Tl tle Compoune nao the Moot et ey BE A EARE ShIAdE 8t SeBatadayor

cal cd. f&Y Ci¥aPHISSD rars@qtnoze Fqﬂpzewarungdiohawmdsmh)s such as tablets the

7 HZ
3‘1:::) NNSR (5§.:D§:I §9m l_gal%\gng%1r}gf3}59ﬂen?’|§lz_§|xé€w9@ azo%fr@ﬁ?u%% cawegg; @br s,
2H), 2.44 - (@On\@nﬂomalztabhenn@kﬂ)greme@@ s(udh ad cerr?sﬁtrt%‘]#lla&!gaéeﬁ Vsilgﬁé%gmgn (1)§
& bi ol sar SRR R Bdae st BB s arat: el Phosphate or gLm.
: |
bhenyl) - °pty'him?e§ ppamnayallcehdionmh el het WRIRVE S0l rselgmyitan

added, via aR?HEH %ﬁomgmﬁ%@ a hemageneewnmortunestfel compound @3he presed6
mt hol ) in. am@rhtl«ﬂrﬁoEb%a(rﬁ*@t@eG‘F@ail?é@ée&g’oig‘salt S of SFHeh Bfbrring to

ensi on s stirred at
susp W%ese pre-formulation compositions as homogeneous, it is meant that the

active ingredient is dispersed evenly throughout the composition so that ;che_
composition may be readily subdivided into equally effective dosage forms:

20 such as tablets, pills and capsules. This solid pre-formulation composition 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, ahd so on. The tablets or pills of the disclosed

25 compositions can be coated or otherwise compounded to provide a dQ'sagel
form affording the advantage of prolonged action. For exa'm.ple, 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 componentscan be
separated by an enteric layer, which serves 1o resist disintegration in the

30 stomach and permits the inner component to pass intact into the duodenum or
to be delayed in refease. A \Jariety of material can be used for such enteric
layers or coatings, such materials including a number of polymeric acids with
such materials as shellac, cetyl alcohol and cellulose acetate.
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10 room tenperature for 30 min, at 75C for 1 h, and was then allowed
to cool to roomtenperature over 16 h. The reaction m xture was
cooled further to OC and was stirred for 2 h. The reaction mxture
was diluted with Et20 (50 nL) and stirred for 30 mn. The resulting
precipitate was collected by suction filtration, washed with cold-

Et OH/ Et 20 (4:1, 100 nL x 2), and dried in a vacuum 15 oven at 40C for

20 h to yield t he ThislilgBidGerRS W thhikh HEYERMPBRAEE hAk cofoBindhs Tb?th%Ol Hd.

A suspension of the crude
(4- i sopr opy| -RBEFRY dpieatian yay. e ineerishatedrioadministration orally or by injection

Ly ont (905 ) ade Rongoas So.Bss EeR Gl Vi adlpeR & ab) Ui on

was filtePed SURPSIRIPNS2@NEl fﬂawomcb«;xguﬁlm vgﬂ'\eafb!b:dllﬁ suﬁp}ﬁgfdpggﬁﬁe?jn%ps
| ed r I irri

suspensi on varse BT R GetY g padnlk ahgs Vel sl o pracimias.

col | ected by phaohacsutithl vatitleon SaRgblsaEpResIVA bhs@p%% é‘ge}ﬁ@

df
The solids were dried in a vacuum oven at 40C for l‘%to yle t e

title conpourGUESUSSYRRENSIOfEy KCkds yathediriagd nadwel gqmssmsm ag tiegacanth,

(1 ES;\I?\/R E:g:)gg Scé@iﬁ Q%&??ﬁg%&ﬁ]an:”g’édi@r% cagﬁ%(gﬁ%mgcellﬁﬁ)%gz Mé{ﬁllul%e%

(br m 8HY, @O%Wbpyréoﬂdm?orﬂe@m 32 (br s, 4H), 3.13 (br s, 4H),
1.38 (d, J 6.6 Hz, 6H). Anal. calcd. for C27H37N3010: C, 57.54; H,
6.62; N, 7.46. Found: C, 57.52; H, 6.73; N, 7.54. Exanple 19:

4- For myl - benzovl éﬁvmiﬂg@!aly, coﬁ1p®uad$ ot the predfent rvantimrx g meal dehyde

30.0 g, i ne 3 10 treted wi th thionyl
((:hl ori ge (28 %rééﬂﬁ n%ﬁ@ %tr\%%ﬁd °§3@§d"f‘ﬁ¥)ﬁem xture
was heat ed atadﬁ‘mﬁ]ﬁefenhnZil\Hldecddd3$é£gthrthhrdd dPolingn&OHAE mlirfephyed to

IIowc d solution, The reaction m xture was cool ed

ty:)elog ta 0 § i eI QOEB?'SU rg??erﬁSPH"emV‘?fﬂtIOQ eoRsATRINEieredinBianasa fam as
used wi t hout tdpicd! lves of@ﬁltd@lﬁ RitraPBsalleniiea " s #8nsdermal skin rt])a‘tches .
Hydr oxy-1-4-(4-is (g)r og(\all " r eé azi ne-| -car bonVO Phenv1I- met anesu onl
¢ aci d sodi uPeWN{o tgse of ordinary skill in that art, To be administered in the form of a
"+ transdermal delivery system, the dosage administration will, of course, be
| continuous rather than intermittent throughout the dosage regimen,
20
For instance, for oral administration in the form of a tablet 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 into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, comn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chioride and the like. Disintegrators include,
30 without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
like.
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0 20A solution of NaOH (24.0 g, 0.600 nol) in de-ionized H20 (240 nl)
and toluene (60 nm.) at OC was treated wth isopropyl piperazine
di hydrochl oride salt (39.0 g, 194 mol ). The resulting bi phasi c
solution was stirred at OC for 30 min. A solution of 4-fornyl-benzoyl

chloride in tol ue E was added in a slow stream via an addition funnel
over 1 h, with vi 3 ?GB@PHEE%QH*@@%@W@@W carhalso iexadmieistexsd in the

a1 oned L0 BT Sposai BN SR U bub bEMSAPLESoRe 85
the aqueous PEWe“ﬁéé’e@ﬁlﬁﬁam%ﬂiluwlameltamh/aecles(QIpmsédﬁ@s b be Twened from
organi c layep§;, Y@@ﬁf@ﬂ@bﬁlﬁ”ﬂfds‘“@?&eﬁ WS8h), steeagy%gn%mrené'l) and

concentrated to

54-(4- |so@roppbpmﬁtpigicbczlmm 1- car bonyl) - benzal dehyde (52.5 g, nmss

bal ance 101% as a pale, yellowbrown oil. The oil was dissolved in -
EtOH (600 nL) and, with vigorous nechanical agitation, was treated

with a solution OCohd@HSﬂ@s 6f2t31ebr§|serﬁﬁﬂ/emﬂﬂ ﬁnag'&ls‘é)gné &’é\lvé?e‘lﬁhﬁfﬁe(tgg of

m.) which was added via_ arj addition funnel
resul ting mi ﬂ%P@'%@@@P?Wé@S%dMQB%Qaéfr‘ﬁpb%iq wbick tHeocormpod® molezats

then cool ed b Qe sdboubid g bIRCo(ROM I APcdded and the

resulting the slurry was stirre
col | ect etP bysalyelej rmerstalsataﬁg@taulmdmg;gmnaaemeauumpplgm$ tan flcasie. frit,

hed h
nder vacuunt T80 "SR TRERS B Edpatin, SRy arinSeletivon i cpbee.
'E ge t |) t :Ei coﬁ@lahydioa@ﬂwla’/ﬁpaﬁeNﬂMelnd okﬁbiﬁethﬂ@neomé}folméiné\@ubs%ﬁec@
ec. a
20( 4-1 sopr ggvﬁh égﬂ ’Fogkfeﬁ‘dfeoffﬁgﬁﬂ'@?red ihe- @Wﬂ%@pﬁ)‘}’f thenrRsantingmianone
0 A m pray e cmfupfed fo a ctass of biodegradable polymers useful in achievin

hydr oxy44- i SO p Z|ne 1- car bony pheny nethanesqudnlc
aci d sod| g‘?ﬂ%fd{heaﬂéﬁage E&@r fﬁfle)xa”}?ieg@Piygﬁch@a@QSD@y@QSﬂOn330 nol ),

and Mont nori bétiﬂﬂlab@nlélﬁo!?%r&ﬂbut%@c/& ¥, %yoe%@ré‘tedg\%[c%%@t arting

material) 25in djchl oroethane was’ st
t enper at ure Py ”ﬂBdVHPWNQBH(WPBO@QMBES@HGZI@S@IIMIo)' awgzhifzadiie dlaak

portions ovegsdoine @ Hil sul ting suspension was stirred at room
tenperature fOF?OSEfﬂ% 2 %eous earth (5.4 g) was added and the

suspensi on was Ssti rred for an additional 30 mn, The reaction mxture"
was filtgyed thro di at .maceoser,th, rinsing wth

di chl or o%{ hane (2eng§BH%_?f%'?H%V§q PE MY @“Wﬁé@f@g I ARY; o thiy anQZ
x 200 ni). Tmammﬁ@mwlu@tcedmgblr@@%e@@@s@%ﬁ%ﬁmﬁébﬁ%%

di chl oroeth é}%‘é 100 . The organic layers were conbi ned ri e

(Na2304), an [SPaYERFt o yield the title compound as its
correspondi ng

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

25 1o 1,000 mg per adult human per day. For oral administration, the compositions
are preferably provided in the form of tablets containing 1.0, 5.0, 10.0, 1.5:0, 25.0,
50.0, 100, 250 and 500 milligrams of the active ingredient for the symptdmatic
adjustment of the dosage 1o the subject to bs 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 abbut 0.02
mg/kg to about 10 mg/kg of body weight per day, and especially from about ‘0.05-
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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5free base, as a pale yellowoil. HPLC. RT = 4.76 mn M5 (ESI):

cal cd. for C20H31N30, 329.25; mlz found, 330.2 (Mt1l) 1H NWR (CDCl 3):
7.35 (s, 4H), 3.79 (br s, 2H), 3.48 (br s, 2H), 3.45 (br s, 2H), 212
(m 1H), 2.59 (br s, 2H), 2.45 (br s, 2 H), 2.38 (br s, 4H),
1.60-1:55 10(m 4H), 1.48-1.40 (m 2H), 1.06 (d, J = 6.3 Hz, 6H). -
Exampl e 22 (4-1sopropyl -pi perazin-I|-vl)-(4-piperidin-1

-vl met hvl - pheny1) %mmﬂoa@ges toibe-amhiaRticted Aldy be rebafly determ1n3§’ b? those
nmechani cal |y i sopropyl -piperazin-1-yl

pi peri di n- 1- ;ﬁ%ﬂét at par{ghﬁylg'tﬁl)‘fﬁ'ﬂ\éwa%@ribe padicolag compoungrusgd, ithe alegdelait e
Et OH (800 M)adnﬂﬁlsﬂﬁﬁtﬁﬂ theV 1Peridfih @ﬁﬂégr%r%ﬂibgg%rﬁ_sn%dé%lf H@@ﬂﬁt%mﬁ%ﬁd c

acid (28 g,. 243 nnnl) i'n absol ute over
resul t i ng®sudpRAdvaIceneniabinetdiscasd canditionnt additm fantersfassocifiet with

t hen dil uted , dstlrredJc
The preci pi téﬁbgﬁ@ l(%gP%%%ﬁ b%};re&ﬁé’c{ ‘ﬁ%ﬁ&cﬁnqoggtﬁﬁ? Iﬂtea'egfl?‘ﬁt'%m
Et OH Et 20 ( 4:admigiskatip witLjpsulTineths plbid $o wejuet d:tfsuagds under vacuumto

yield crude title conpound as a white solid. A mechani caI I y agitated
suspensi on of the crude material (4-isopropyl-

25pi perazi n-1-y1)-Thé fpilmng@xambfedmté@ytcmh@rmé)nﬂ%tmﬁsndm f the
bi s-mal e e sal 5& é C? ’%)g” absol ute EtOH (11780 nl) was heat 8(?

75C for RMEDPRSFIY TP drEndeq podishewldiiod he wasstwediodimit in @moWay
to room te”D@lﬁ@trNéﬁm\M &t 18kth il {Ha%| o%g“ﬁ\ ted with Et20
(220 mL), cooled to 0C, and sti rreﬁwﬁvrvﬁiéh%” %rérﬂétel‘l’pl tate-was

collected by suction filtration, washed with Et20 (2 x 100 ). 56

The solids were dyigg wpds lieg%w haw, %Q%ngi%@h%%? p@%%t tlﬁs?eq;gpcd

compound as a white crystalline <ol
for C201-131h%YiBg be:ezgsczatedraaarefsmuad It 880bufddrdiood by cne of ordinary skil

15  inthe art‘ that the term “residue” does not limit the physical state in which the
product was isolated and may include, for example, a solid, an oil, a'foam, a
gum, a syrup, and the like.

Examplel
20 4-Formyl-benzoyl chloride

0O

Cl

0

To a thin suspension of 4-carboxybenzaldehyde (600g, 3.92 mol) in
tetrahydrofuran (2664g, 36.57 mol) was added dimethylformadehyde (11.48g,
0.18mol} 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 (608.69q, 4.70

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

THNMR (CDCI3): 10.15 (s, 1H), 8.35 (d, 2H), 8.05 (d, 2H)
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Anal . calcd. for C28H39N309:C, 59.88; H, 7.00; N, 7.48. Found:C,
59.56; H 7.29; N, 7.40. Exanmple 23 Represent ati ve Exanpl es of
Reductive Am nation of Bisulfite Adducts: 10 Method A A suspension
of benzadehyde bisulfite adduct as listed in Table 3 below (5.0
mmol ), Montnorillonite-K10 (0.21 g), and norpholine (10.0 mmol)- in

di chl oroet hane (20 nlL) was stirred at roomtenperature for 45 nmin.,
NaBH(OAc)3 (7.0 mml ) was added portiExampbe2over approxi mately 30
mn. 15 After 4 h, thg peaction mixture was diluted wth EtOAc (80
m), filtered, and wastea—wtH Ralgeier bealy pPEREEAe MYCEhr | ne (25
m.). The organic |ayer was dried (MySOH) andyj:fentrat ed to yield

4- benzyl - nor pholine as an oil. In cases where [Montnorillonite K-10
was not used, the filtration step after-tC ion of reaction was
not necessary. 20 General PurificationjMethpd - The crude
product from Met hod A was di ssol v@g_ i E%?ﬁg (50 nmL) and the organic.
| ayer was extracted with 1.5 N HC T . The aqueous | ayer was.
basified to ca. pH 12 with 1 N NaOHj} and extracted with Et0Ac (3 X 50
25 mL). The conbi ned organic |aye wey e dried (MgSO4) and - _
concentrated to yield the desiredlprod ct (HPLC Purity > 97 /0). -
Met hod B A suspensi on of #ohexanecar boxal dehyde bisulfite
adduct (5.0 mmol) 30 and Et3N (5.5 pl ) in dichloroethane (20 L)
was stirred at roomtenperature fot,15 m n. The suspension was. .
treated with N et hyl benzyl am neQ{5. 54mmol ) and was stirred for 45

in. NaBH OAC)3 (7. | ded i mat el

S0 i A e 16 A SO RSk et (D, i 6 wehuppaFachae

(80 nl), andEwaspleashedveyiinholieh M ,(@.ﬁ}nrﬁ&j%Q%Gdéc%{sww‘%é%
e (0]

nL), The organic | ayer dried (I1VIgSO) and concentra ield
bezlzyl -cycl gﬁ@%%%?ﬁ?ﬁ%@ﬁgg rrgné) %[%ﬂ @iSQDFWPiDemmaﬁtE@g¥al '

was purifi edibpsihieolPenaaeh (rTriRRLhoR B! Had BScpigREILRRd above:

Table 9 below lists reductive am nation reactions
conpl eted onVigeiuSYesiiread wlil Hiesiertiiarewas iipemedsconiietec ofHenayeatidred

"Reagentgj | & ! onbi hat.i on, used in the.

RS9 180 SOGED B CSEERD P Al e
Repr esent at i ¥&llo®eihpl es of Reductive Anination HO R
"HNMR (CDCI3): 10.15 (s, 1H), 7.95 (d, 2H), 7.55 (d, 2H), 3.75 (br s,

2H), 8.40(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-(4-1sopropyl-piperazine-1 -~carbonyl}-benzaldehyde
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SBNa I NR1IR2 R Bi sul fite Reagent Method Reagents , HO Product
SBNa A Morpholine (2.0 equiv.)

4-Isopropyl-piperazine (79.53g, 0.620mol), THF (444g, 5.04 mol), water

(369, 2 mol) and a 50% solution of sodium hydroxide (1 30.6g, 1.63mol) were
charged to a reaction vessel and cooled to 0-5 °C. 4-Formyl-benzoy! chioride
in THF (110.08g, 0.630 mol) was added to the 4-i'éo'propyl-piperazine reaction

5  mixture while maintaining the temperature below about 10°C. The resulting
white suspension was stirred at room temperature until thé reaction was
deemed complete. Water was added to the reaction slurry and the resulting
hazy solution was filtered over Celite to remove insolubles. The filtered
reaction sd!ution was settled and the water layer was removed. The product

10 /THF layer was dried sequentially with ma‘gneéium sulfate and mblecular |

sieves, The product solution (KF < 0.5% ) was stored at 5°C for use without
further manipulations.

_ Example 4 ,
15 {(4-Isopropvi-piperazin-1 -vl)-(4_~morbholin-4-vlmethvl-phenvl)-methanone

e

To a solution of 4-(4-isopropyl-piperazine-1 -carbonyl)-benzaldehyde (4.0
g, 15.38 mmol) in THF (40 mL) was added morphol-ine (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)s (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 completion, 10% NaOH (25mL) was added and the reaction was
vigorously agitated for 15 min. The phases were separated and the aqueous
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layer was extracted with THF (20 mL). The organic layers were combiﬁed,';
dried {(MgSO0), filtered and concehtrated to yield the title compound as a yellow
oil. | s _
"HNMR (CDClo): 7.36 (s, 4H), 3.79 (br s, 2H), 3.71 (1, 4H), 3.51 (s, 2H);
8.44 (br s, 2H), 2.76-2.69 (m, 1H), 2.59 (br s, 2H), 2.44 (t, 6H), 1.05 (d, 6H).

Example 5 ) . .
{4-lsopropvyi-piperazin-1 -vl)-(4-morph‘oiin—4-vlmethvl-phenyl)-mefﬁanone

A THF solution of 1-(4-formylbenzoyl)-4-isopropylpiperazine (contaihing
945¢ of 1-(4-formy]benzoyi)-4—isopropylpipérazine and 3872 g of THF) was
charged to a reaction vessel followed by the addition of marpholine (576.39,
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 agueous layer was washed with THF The combined
orgamc layers were dried over magnesium sulfate. The dned THF solution of -
{(4-1sopropyl-piperazin-1-yl)-(4- morphol:n-4-y!methyi—pheny])—methanone was
used without further manipulations. |

Example 6 .

- &!sopropyl—piperazin-1-v!)-(4-morpholin—4-vlmethv!-phenv!)-methanone

Mono-succinate Salt
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HO

SGBNa A Montnorillonite K-10 + Morpholine (2.0 equiv.)
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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

was heated t0.60°C and filtered into a clean flask. The resulting solution was
re-heated to 60°C and then cooled slowly, first to room temperature and then
to-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.

A suspension of the crude mono-succinate salt (701.3g, 1.56 mol} in
ethandl (7.01L) was heated to 60-65°C, Any inscluble material was removed
by filtration. The resuiting cIeAar 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 fo yie_ld the mono-succinate salt as a white
crystalline solid. |

M.P.: 154-156°C

Elemental Analysis For CygHagN3Os x CaHeOs:

Calculated: C, 61.45; H, 7.85; N, 9.35; Ha0, <0.1%
Found: C,61.42; H, 7.84; N, 9.29; H20, <0.1%
MS: [M + HJ" = 332; [2M + HJ* = 685.

Example 7
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(4-Isopropyl-piperazin-1 -vl)-(4-morphoiin-4-vlméthvl—phenvl)-methanone

Mono-fumarate Salt

HOOC
To a THF solution (40mL) of (4-isopropyl- p:perazm 1-yh)- (4—morpho|m~4~
5  ylmethyl-phenyl)-methanone (3.0 g, 9.0 mmol) were added THF (40 mL) and
- fumaric acid (3.3 g, 28.4mmol). The resulting mixture was heated to GQ",C and
stirred for 0.5h. The resulting suspension was cooled to 0°C and thé_?resulting
precipitate was collected by filtration, washed with THF (20 mL), and dried’in a
vacuum oven at 65°C for 20 h to yield crude title compound as a white solid.
10 A suspension of crude (4-isopropyl-piperazin-1 -y)-(4-morpholin-4-
yimethyl-phenyl)-methanone, mono-fumarate (5.7g, 12.?mmol) in absolute
EtOH (110 mL) was heated to 70°C. Any insoluble material was remoyéd by
filtration through a Celite pad. The filtrate was reheated to 65°C and then' -
cooled to 0°C. The precipitate was collected by filtration 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 compound as a white solid.
© M.P.196-198°C
Elemental Analysis for CigHagNsOp x C4H4O4:
éalculate_d: C, 61.73; H, 7.43; N, 9.39
20 Found: C, 61.44; H, 7.50; N, 9.30

Example 8 .
{4-Isopropyl-piperazin-1-yi)- -(4-morpholin-4-yimethyl-phenyl)- methanone,

dihydrochloride monohydrate salt
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SGB8Na A Piperidine (2.0 equiv.) 11

10

15

20

O 42HCKH0
A solution of (4—isopr0pyl-piperazin—f—yl)-(4-m0rpho|in—4-y|methyl- ‘
phenyl)-methanone (2.0 g, 8.0 mmol) in absolute EtOH (20 mL) was freated
with HClgy (0.5g,.13.7mmol) at room temperature. The resulting suspension
was stirred for th, 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 litle
compouhd as a white solid.
| A suspension of crude (4-isopropyl-piperazin-1-yl)-(4-morpholin-4-
yimethyl-phenyl)-methanone, dihydroc_htoride (2.1g, 5.2mmol) in absolute EtOH
(80 mL) was heated to 78°C and H.Q (2.2mlL) was added. The resulting
solution was cooled to room temperature and MTBE (émi_) was added. The
resulting suspension was cooled to 0°C and filtered. The filter cake was
washed with MeOH (16 mL). The solids were dried in a vacuum oven at 105°C
for 20 h fo yield the title compound as a white solid.
M.P.: decomp >220°C
Elemental Analysis for C1gHzgNsO2x 2HCI x HpO:
Calculated: C, 53.97; H, 7.81; N, 9.94; Cl, 16.81;
Found: C, 54.13; H, 7.50; N, 9.90; Cl, 16.68; KF: 4.02%

Example 9 _
(4-1sopropyl-piperazin-1 -vl)-(4-morpholin—éi-ytmethvl-phényl)-methanone,

dihydrobromide semi-hydrate salt

.~ N
SRS

0

O + 2HBr +1/2H,0
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To a THF solution (40mL) of (4-§sopropyl-pfperazin~1'-yi)-(4-m0rpholi(}~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 resu!ting_
suspension was stirred for 1h, and then cooled to 0°C, The precipitate was-
collected by filtration, washed with THF (20 rriL), 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-piperazin-1 _~yl)—(4—m0rpholiﬁ‘54-
ylmethyl-phenyl)-methanone, dihydrobromide (4.9g, 9.9mmol) in MeOH (50

‘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). Tﬁ'e
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
Elemental Analysis for C1gHzgNz02 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%
Example 10

(4-lsopropvl-pip_erazin—1'-vl}-(4-morpholih-4-vimethvl-phenv#)-methanone

Bis-maleate Salt

A e
SPERS®

N O

0 COOH
+ 2 |
COOH
To a solution of (4-isopropyl-piperazin- 1-yl)-(4-morpholin-4- -yimethyl-
phenyl)- methanone (3.0 g, 9.05 mmol) in absolute EIQH (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 room
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SGBNa Montnorillonite K-10 + Piperidine (2.0 equiv.)

[lfr
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30

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 precapltate was collected by suction
filtration and washed with cold E{OH (20 mL). The wet solid was dried in a
vacuum oven at 40°C for 6 h to yield the t:tle compound as crude material, as a
white solid.

A suspension of the crude (4-isépropyl-piperazin—1 -yl)-(4-morpholin-4-
y!me’chyi—phenyl)-methanone,'bis—mareate salt (3.0 g) in absolute EtOH (30 mL)
was heated at 75°C for 1 h, and the resﬁiting solution was filtered through a
fine porosity glass frit. The filirate was heated at 75°C and then co_ciied to room
temperature over 2 h, with stirring, and Et,0 (10 mL) was added. The resulting
suspension was ¢ooled to 0°C for 2 h, the preCIpltate was collected by suction

-+ filtration and washed with Et,O (20 mL) under mtrogen protection. The sohds

were dried in a vacuum oven at 45°C for 20 h to yneld the title compound asa
white crystalline solid.
MP: 154.1 °C
Elemental Analysis for CorHazNzO4g: -
Calcuiated: 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 HyQO/CHaCN/0.05% Trifluoroacetic Acid; Gradient
conditions were 1% - 99% CHyCN gradient over 8 min, 99% CH3CN 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 posttive or negative modes as indicated.

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

- Science sifica gel 60 Fagq 20 cm x 20 ¢m 0.5 mm pre-coated plates with a 20

cm X 4 cm concentrating zone.
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N\ K/ HO 110 SO3Na B TEA (1.1 equiv.) + Piperidine (1.1

NMR spectra were obtalned on elther 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
(multiplicity, coupling constant Jin Hz, integration).

_Examgle 12
1-Isopropyvl piperazine dihydrochloride

e

Q

To a solution of tert-butyl piperazine-1-carboxylate (100 g) and acetone
10 (48 mL) in CHCl (1 L) was added acetic acid {31 mL) and NaBH(OAc)a (170
g). The reaction mixture was stirred for 18 h, then was diluted with 1 N NaOH -
(500 mL), and extracted with CHxCls (500 mL x 2). The combined organic
layers were dried (NazSQ,) and concentrated to a residue. The residue was
dissolved in MeOH (200 mL) and 4 M HCl in 1,4-dioxane (700 mL) was added
15 to the reaction mixture over a period of several hours. After 18 h, the reaction
mixture was concentrated to yield a solid, which was washed with Et,0 (500
mL x 2) and dried overnight to yield the title compound as a white solid.
"H NMR (CD5OD): 3.76-8.51 (m, 9H), 1.44 (d, J = 6.7 Hz, 6H),

20 Example 13
4-Formyl-benzoyl chloride
0
H
Cl
O

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

25 with 4-carboxybenzaldehyde (40.0 g, 267 mmol) in one portion. The reaction
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mixture was stirred at 0°C for 30 min, then at room temperature for 2 h. HPLC
analysié of an aliquot of the reaction mixture quenched into MeOH indicated

consumption of 4-carboxybenzaldehyde. The reaction mixture was filtered

. through a medium porosity glass frit. The filtrate, containing the title .

| compound, was stored at 0°C, and used in the next step without further

manipulation,

_ Examgle' 14
4-(4-1sopropyl-piperazine-1-carbonyi)-benzaldehyde

: O
To a suspension of isopropyl piperazine dihydrochloride sali {62.5 g,
262 mmol) (prepared as in Example 12 above) in CH;Cl, was added EtsN (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

porasity glass frit and the filirate was cooled to 0°C. A solution of 4-formyl
benzoyl chloride in CH.Cl, was added via 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 reaction mixture was cooled to 0°C and filtered
through a medium porosity glass frit. The filtrate was washed with H,O, 0.5 N
NaOH, and brine (1 X 400 mL each). The organic layer was dried (NazS04)
and concentrated to yield an oil (9.8 g). Trituration of the oil with anhydrous
Et,0 (275 mL), followed by removal of the solvent on a rotary evaporator
yielded the title compound as a pale yellow-brown oil.

HPLC: Ry =5.43 min.

Example 15
Hydroxy-[4-(4-isopropyl-piperazine-1-carbonyl)-phenyl]-methanesulfenic

acid sodium sait
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/I\N - .OH'SONa‘
O =

A solution of 4-(4-isopropyl-piperazine-1 ~carbonyl)-benza!d'ehyd‘e':(20.0
g, 76.2 mmol) in EtOH (200 mL) was stirred at room temperature for 15 min.
To the resulting solution was added a solution of NaHSO, (9.6 g) in H:0 (_25
mL), dropwise over 30 min. The resulting suspension was stirred a‘i ijoq_im r
temperature for 2 h, then cooled to 0°C and stirred for 3 h,'adding EiOH -
periodically (tota[ 200 mL) to-aid stirring. A precipitate formed and was
collected by suction filtration through a giass 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 addition, the
liberated product was extracted into EtOAc and the organic layer analyzed by

TLC (MeOH/CHCly; 1:9). Prolonged exposure in an iodine chamber lndlcated
a single spot (R; = 0.71), |

Example 16
4-(4-Isopropyl- -piperazine-1-carbonyl)- benzaldehvde

/L/\YUK

To a suspension of hydroxy-[4-(4-isopropyl-piperazine-1 -carbonyl)-
phenyll-methanesulfonic acid sodium salt (49.0 g, 135 mmol) in de-lonized H,0
(420 mL) at 0°C was added 1 N NaOH (100 mL) in 10 mL portlons 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 agueous solution-was exiracted
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with EtOAc (3 x 200 mL), followed by CHxCla (3 X 200 mL). The organic layers
were combined, washed with brine (1x 300 mL), dried (NazS04) and
concentrated to yield the title compound as a pale yellow oil.

HPLC: Rr = 6.43 min o

MS (ESI): caled. for CrsHzoNzOz, 260.83; m/z found, 261.1 (M+1)

"HNMR (CDCls): 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 1 7 .
(4-Isopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methancne ‘

~ To a solution of 4-(4-isopropyl-piperazine-1-carbonyl)-benzaldehyde

. (32.0 g, 123 mmol) in THF (850 mL) was added morpholine (21.4 g, 246
15

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 o a residue. The
residue was diluted with EtOAc (400 mL), (_:ooled 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 aqueous layer was extracted with EtOAc (2 X 200 mL)
and CHzCl, (2 X 100 mL). The organic iayers were combined, washed with |
brine (1 x 300 mL), dried (Na,S04), and concentrated to yield the title
compound as a pale yellow oil.

HPLC: Ry = 4.69 min

MS (ESI): caled. for C1gHaeNaOs, 331.23; m/z found, 332.2 (M+1)

"H NMR (CDClg): 7.36 (5, 4H), 3.79 (br s, 2H), 3.71 (1, J = 4.7 Hz, 4H),
3.51 (s, 2H), 3.44 (br s, 2H), 2.76-2.69 (m, 1H), 2.59 (br s, 2H), 2.44 1, J = 4.4
Hz, 6H), 1.05 (d, J = 6.5 Hz, 6H).
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- Example 18
(4-lsopropyl-piperazin- 1 -yN-(4-morpholin-4- vlmethvl~phenyl} methanone o

bis-maleate salt

O
A COOH -
+ 2 [
COOH
To a solution of (4-isopropyl- plperazm—T -yl)- (4 morpholin-4- ylmethyl—
phenyl)-methanone (34.0 g, 102.7 mmol) in absolute EtOH (200 mL) was
added, via an addition funnel, a solution of maleic acxd (23.9 g, 206 mmol) :n
absolute EtOH (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 ¢ool to |
room temperature over 16 h. The reaction mixture was cooled fuﬁher'to 0°C -
and was stirred for 2 h. The reaction mixture was diluted with Et,O (50 mL)-
and stirred for 30 min. The resulting precipitate was collected by suction
filtration, washed with cold EtOH/EtO (4:1, 100 mL x 2), and dried in a vacuum

oven at 40°C for 20 h to yield the {itle compound as crude material, as a white _
sofid.

)\N N"
jevene

A suspension of the crude (4-isopropyl-piperazin-1-yi)—(4-morph0lin§4-
ylmethyl-phenyl)-methanone, bis-maleate salt (90.5 g) in absolute EiOH (905
mL) was heated at 75°C for 1 h, and the resulting solution was filtered through
a fine por051ty glass frlt The filirate was cooled to room temperature over 20
h, with stirring. The resultmg suspension was cocled to 0°C for 2 h, and the
precipitate was collected by suction filtration and washed with Et,O (2 x 200
mL). The solids were dried in a vacuum oven at 40°C for 20 h to yield the title
compound as a white crystalline solid.

MP: 148-150 °C

MS (ESI): caled. for CighzgNsOs, 331.23; m/z found, 332.2 (Mi1)
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"H NMR (CD4OD): 7.54-7.48 (m, 4H), 6.26 (s, 4H), 4.23 (s, 2H), 3.85 (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 CasHuNsO1o: G, 57.54; H, 6.62; N, 7.46. Found: C,
| 57.52H, 6.73; N, 7.54, h

5
Example 19
4»Formvl-benzoyl chloride
O
H
Cl
O

A solution of 4~carboxybenza'ldehyde (3(5.0 9, 0.200 moil) 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

cooled to 0°C to yield a solution of the title compound in toluene, which was
used without further manipulation.

i5
Example 20
Hydroxy-[4-(4-isopropvl-piberazine-‘l -carbonyl)-phenyll-methanesulfonic
acid sodium salt
e 1
20 A solution of NaOH (24.0 g, 0.600 mol) in de-ionized H20 (240 mL) and

toluene (60 mL) at 0°C was treated with isopropyl piperazine dihydrochloride
salt (39.0 g, 194 mmol). The resulting biphasic solution was stirred at 0°C for
30 min. A solution of 4-formyl-benzoy! 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 coo!ed 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 org‘amc‘
layers wefe combined, washed with brine (200 mL), and concentrated to yield
4-{4-isopropyl-piperazine-1-carbonyl)-benzaldehyde (52'.5 g, mass balance
101%) as a pale, yellow-brown oil. The oil was dissclved in EtOH (600 mL)
and, with vigorous mechanical agitation, was treated with a solution of NaHSO;
(23.1 g, 222 mmoi) in de-ionized Hz0 (50 mL) which was added V|a an add:tton
funnel over 30 niin. The resulting mixture was stirred at room tempertaure for
48 h, and then cooled to 0°C. Methyl-tert butyl ether (500 mL) was added and
the resulting the slurry was stirred for 30 min. The precipitate was collected by
suction filtration 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,
then at 40°C in a vacuum oven for 16 h to yield the title compound as & whlte
solid. 7

HPLC: RT = 5.43 min

MP: 275 °C (dec.)

Example 21 _
{4-Isopropyl-piperazin-1-yN-(4-piperidin-1 -yimethyl-phenyl)-methanone

$

A mixiure of hydroxy~[4—(4—isopropyi—piperazine—“i-carbonyi)—phenyl]-

methanesulfonic acid soditim salt (54.6 g, 0.150 mol), piperidine-(28.0 g, 0.330

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)s (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 ’fhrough a pad of diatomaceous earth,
55 ‘



Na03S OH *

10

15

20

25

B TEA (1.1 equiv.) + Pyrrolidine (1.1 equiv.)

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
(NapS0,), 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 CaoHaiNsO, 329.25: m/z found, 330.2 (M+1)

'H NMR (CDCls): 7.35 (s, 4H), 3. 79 (br s, 2H), 3.48 (br s, 2H), 3.45 (br s,

-2H), 2:72 (m, 1H), 2.59 (br 5, 2H), 2.45 (br s, 2 H), 2.38 (br s, 4H), 1.60-1.55

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

Example 22
(4-Isopropyl-piperazin-1-y)-(4-piperidin-1 -ylmethvl—phenyl)—meth_emone.
' bis-maleate salt

COOH
+ 2 E:
COOH

To a mechanically agitated solution of (4-isopropyl-piperazin-1-yl)—(4—
piperidin-1-yimethyl-phenyl)-methanone (40.0 g, 122 mmol) in absolute EXOH
(800 mL) was added, via an addition funnél, a solution of maleic acid (28.2 g,
243 mmol} in absolute EtOH (200 mL) over 30 min. The resuiting sﬁspensibn
was stirred at room temperature for 16 h, then diluted with Et,O (200 mL),

cooled to 0°C, and stirred for 2 h, The precipitate was collected by suction
filtration, washed with cold EtOH/ELO (4:1, 3 x 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-phenyl)-methanone, bis-maleate sali)
(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
36 h, then diluted with Et,O (220 mL), cooled to 0°C, and stirred for 3 h. The

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

Example 23 .
Representative Examples of Reductive Amination of B:sulflte Adducts:

Method A

A suspension of benzadehyde bisulfite adduct as listed in Table 3 bélow
(5.0 mmol), Montmorillonite-K10 (0.21 g), and morpholine (10.0 mmol) m o
dichloroethane (20 mL) was stirred at room tempera“ture for 45 min.
NaBH(OAc)s (7.0 mmol) was added portion-wise over approx:mateiy-SO min..'
After 4 h, the reaction mixiure 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 (MgSQy) and concentrated to yield 4-benzyl-morpholine as an oil. In

cases where Montmorillonite K-10 was not used, the filtration 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 HCI (25 mL). The agueous iayer
was basified to ca. pH 12 with 1 N NaOH, and extracted thh EtOAc (3 X 50
mL). The combined organic layers were dried (MgSO,) and concentrated to
yield the desired product (HPLC Purity > 97 %). |

Method B

A suspension of cyclohexanecarboxaldehyde bisulfite adduct (5.0 mmol)
and EtsN (6.5 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
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reaction mixture was diluted with EtOAc (80 mL), and was washed with 1 N
NaCH (25 mL) followed by brine (25 mL). The organlc layer was dried
(MgS04) and concentrated to yield benzyl cyclohexy[methyl -methyl-amine as
an oil. The crude material was purified by the Geheral. Purification Method as
described above.

Table 9 below lists reductive amination reactions which were completed
on representattve bisulfite compounds. The column entitled "Reagents” list the

_reagents or reagent combination used in the reaction to yielded the desired.

product as listed.

Table 9: Representative Examples of Réguctive'Amination

HOY803N3 ' rNR-{Hg

R . R

Bisulfite - .
Reagent Method Reagents Product

, HO SOBNa

. _ : N
Marpholine (2.0 ' O

A . . equiv.)

HO__SO0.Na N '
s _ Montmorillonite- @
K-10 + N

- Morphaline (2.0 { )

A : equiv.) ’

Piperidine (2.0

HO___S0:Na ‘ :

A equiv.)
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c_N-)

HO_ _SONa

)

Montmorillonite
K-10 + Piperidine
(2.0 equiv.)

HO_ _SO.Na

W

TEA (1.1 equiv.)
+ Piperidine (1.1

equiv.}

HO_ _SO,Na

ava

Pyrrolidine (2.0

equiv.)

HO_ _SO.Na

ava

TEA (1.1 equiv) +

Pyrrolidine (1.1
equiv.)

HO_ _SONa

OCHg

X

TEA (1.1 equiv.)
+ Pyrrolidine (1.1

equiv.)

HO_ _S0,Na

ava

OCH,

TEA (1.1 equivi)
+ Diethylamine

(1.1 equiv.)

N
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SBNa B H
"NaOgS_ _OH
TEA (1.1 equiv.) |
+ Pyrrolidine (1.1 b
equiv.) ' _
NaQ3S

TEA (1.1 equiv.)
+ Morpholine (1.1
Equiv.)

| HO

803Na .

TEA (1~.1 equiv.)
4N
Methylbenzyi-

amine

OH

SO,Na

- TEA (1.2 equiv.)

+ 3-[4-(1-Acetyl-
2,3-dihydro-1H-
indol-8-yl)-3-oxo-
4-piperidin-4-yl-
butyl]-benzonitrile
(0.8 Equiv.)
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TEA (1.1 equiv.) + N Methyl benzyl - am ne C3 1V 411 c",L- -.7
OH SGBNa B TEA (1.2 equiv.) + 3-[4-(1-Acetyl- 2,3-dihydro-1H _
I ndol-6-yl)-3-0x0- 4-piperidin-4-yl- butyl Fbenzonitrile (0.8 Equiv.)

SOsNa

; N - . —0
&g Morpholine (2.0 .Hac—< S
A - equiv) GHy

ij '
A

N\[/cr TEA (1.1 equiv.); ' (N:) l. Q__>

) o
SH, Morpholine (1.1 HE,C—<
B equiv.)
Example 24 |
(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethylphenyl)-
methanone
@
o/\ N/\
(_n LN

; Y,

Step A. 4-(4-Formyl-benzoyl-piperazine-1-carboxylic acid tert-buty] ester
A suspension of 4-carboxybenzaldehyde (3.10 g) in CHQC[E was treated
sequentuat!y with piperazine-1-carboxylic acid tert-butyl ester (3.8 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 (NaxS0O4) and concenirated to yield the title compound.

MS (ESI): mass caled. for Cr7HzeNz04, 318.16; m/z found, 219.3 [(M-
100)+H]" '
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HO O SCBNa

"H NMR (CDClg): 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, 9H).

Step B. 4-(4-Morpholin—4—v1methvl-benzovl)-Diperazine-1 -carboxylic acid tert-
butyl ester '
A solution of 4-(4-formyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl

ester (2.06 g) in methanol (100 mL) was treated with morpholine (4 mL) and
NaBH(OAc); (6.98 g, in portions over 1 h). After 3 h, the mixture was diluted

with saturated aquoues NaHCO; and extracted with CHeCl,. The organic layer
was dried (NapS0,) and concentrated. The residue was purified by column
chromatography (Si0,) fo yield the title compound. ‘
MS (ESI): mass caled. for CayHaNaQa, 389.23; m/z fbund, 390.4 [M+H]". -
"H NMR (CDCly): 7.39-7.33 {m, 4H), 3.75-3.66 (m, 6H), 3.50 (s, 2H),
3.51-3.33 (m, 6H), 2.45-2.41 (m, 4H), 1.46 (s, aH).

Step C. (4-Morpholin-4-yimethyl-phenvi)-biperazin-1-vl-methanone

A solution of 4-(4-morpholin-4-ylmethyl-benzoyl)-piperazine-1-carboxylic
acid tert-butyl ester (1.163 g) in CHxCl: (10 mL) was treated with trifluoroacetic
acid (~4 mL). After 30 min, additional triflucroacetic acid (5 mL) was added,
and the mixture was stirred for a further 2 h‘. The r‘nixture'was diluted with
diluted with saturated aguoues NaHCQO; and extracted with CHzCl.. The
organic layer was dried (Na;S04) and concentrated. The residue was purified
by column chromatography (SiOz) to yield the title compound. |

MS (ESI): mass caled. for CqgHaaNsQ5, 289.18; m/z found, 290.4 [M+H]"

"H NMR (CDClg): 7.41-7.35 (m, 4H), 3.95-3.70 (m, 6H), 8.52 (s, 2H),
3.09-2.80 (m, 6H), 2.49-2.42 (m, 4H).

Step D. {4-Cyclopropyl-piperazin-1-y}-(4-morpholin-4-vimethyl-phenyl)-

- methanone

A solution of (4-morpholin-4-ylmethyl-phenyl)-piperazin-1-yl-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 1o room temperature ‘
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and concentrated. The residue was diluted with 1 N NaOH and extracted with -
CHzCla. The organic fayer was dried (NaxS04) and concentrated. The resndue
was purified by column chromatography {(Si0O2) to yield the titlé compound
MS (ES!) mass caled. for CigHyr7 N3Oz, 329.21: m/z found, 330. 4 [M+H]
'H NMR (CDClg): 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), 2.45-2.40 (m, 4H), 1.66-1. 62 (m,
1H), 0.49-0.44 (m, 2H), 0.44-0.39 (m, 2H).

Example 25

( 4-Cvclopropvl—piperazin~1-vl)—(4-moi’pholin~4»vlmethvl-phenvl)-‘
methanone
O
o/ﬁ . N/\.[
K/N ‘ k/N

Step A. fert-Butyl 4—cvoioproov_lpiperazine-1 -carboxylate

A mixture of fert-butyl piperazine-1-carboxylate (75.0 g), THF (500 mL),
methanol (500 mLy}, [(1-ethoxycyclopropyl)oxyltrimethylsilane (161 mf_),'
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 6 min. The mixture was then treated with 1 N NaOH (130 mL) and was
further stirred for 15 min. The mixture was concenirated, and the reh‘laining
aqueous solution was extracted with CH,Cl, (500 mL). The organic layer was
washed with 1 N NaOH (500 mL)., The combined aqueous layers were
extracted with CHxCl; (150 mL). The combined organic iayérs were washed |
with brine (400 mL), dried (NazS0O4), and concentrated to yield the fitle
compound as a white solid. .

MS (ESI): mass calcd. for C12HzaN205, 226.17; m/z found, 227.2 [M+H']

TH NMR (400 M-z, CDClg): 8.39 (t, J=5.0 Hz, 4H), 2.55 (1, J = 4.9 Hz,

4H), 1.60 (ddd, J = 10.3, 6.5, 8.8 Hz, 1H), 1.46 (s, H), 0.49-0.38 (m, 4H).

Step B. 1-Cyclopropyipiperazine dihydrochloride
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A solution of tert-butyl 4-cyclopropylpiperazine-1-carboxylate (92 g) in
1,4-dioxane (200 mL) was treated with HCI .(4 M in 1 ,/4-dioxane, 500 mL) over
10 min while maintaining the temperature below 40°C. After the addition wés
complete, the mixture 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 caled, for C;H1alNz, 126.12; m/z found, 127.0 [M+H?]

"H NMR (400 MHz, D20): 3.65 (br t, J = 4.7 Hz, 4H), 3.47 (brt, J = 5.5

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

Step C. 4-(4-Cyclopropyl-piperazine-1-carbonyl)-benzaldehyde

A mixture of 4-formyl-benzoic acid (54.4 g), toluene (500 mL), DMF (3.6
mL}, and thionyt chioride (30.4 mL) was heated at 60°C for 2 h and then was
cooled to 5°C. [n a separate flask, a 5°C mixture of NaOH (50.7 g), water (550
mL), and toluene (150 mL) was tfeated with 1-cyclopropyl-piperazine

dihydrochloride (70.0 g) in pAortions while the temperature was maintained
below 16°C. After the addition 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 exceed 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 NaO'H
(300 mL). The layers were separated and the aqueous layer was extracted
with toluene (100 mL x 2). The combined organic layers were washed with
brine (200 mL), dried (NazSQ4}, and concentrated fo yield the title compound .
as pale yellow viscous oil. '
* HPLC: Rr = 5.19 min

MS (ESI): mass caled. for C1sH1sN2Q5, 258.14; m/z found, 258.9 [M+H*]

"H NMR (400 MHz, CDCls): 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 (brs, 2H), 2,71 (br s,
2H), 2.55 (br s, 2H), 1.66 (ddd, J=10.2, 6.6, 3.7 Hz, 1H), 0.52-0.48 (m, 2H),
0.45-0.40 (br s, 2H).
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Step D. (4 Cyclopropyl-piperazin-1-yl)- {(4-morpholin-4- vlmethvl-phenvl)-

methanone :

To a solution of 4—(4—cyctopropyl-piperazine-1-carbbny!)-benzaldehyde‘
(66.0 g} in 1,2-dichloroethane (550 mL) was added morpholine (37.8' mL)
dropwisé over & min. The mixture was cooled to 10°C and was ireated with
NaBH(OAc)s (64.3 g) in portions over 1 h. After a further 2 h, the mlxture was
warmed to room temperature, and a water bath was used to keep | the
temperature below 20°C. After 18 h, water (60 mL) was added while the
temperature was kept under 20°C by the addition of small amounts of ice.
After 20 min, the mixture was basified to pH'~1 0 with 1 N NaOH (450 mL) and
the mixture was stirred for 10 min. The layers were separated, and the"orgaﬁic
layer was washed with 1 N NaOH (150 mL). The combined aqueous layers
were extracied with CH,Cl; (200 mL). The combined organic layers were. |
washed with brine (200 mL), dried (N&2S0,), and concentrated to yield the title
compound as pale yellow viscous oil.

HPLC: Rt = 4.39 min K :

MS (ESH): mass calcd. for CigHa7N3Op, 329.21; m/z found, 330.2 [M+HT

'H NMR (400 MHz, CDClg): 7.35 (br s, 4H), 3.73 (br s, 2H), 3.69 (f, J =.
4.6 Hz, 4H), 3.50 (s, 2H), 3.37 (br s, 2H), 2.67 (br s, 2H), 2.53 (br s; 2H), 2.43
(t, J= 4.2 Hz, 4H), 1.63 (ddd, J = 10.3, 8.7, 3.7 Hz, 1H), 0.49-0.43 (m, 2H),
0.42-0.39 (br s, 2H). |

"®C NMR (101 MHz, CDClg): 170.6, 140.0, 135.1, 129.5, 127.5, 674,
63.4, 54.0, 38.7, 6.3.

Example 26 ,
(4-Cyclopropyl-piperazin-1-y1)-(4-morpholin-4-yimethyl-phenyl)-

methanone dihydrochloride salt
[O A ho

O e 2HCI ~
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(4- Cycl opropyl - pi perazi n-1-v1l)-(4-norpholin-4-vlnethyl - phenyl) -
nmet hanone 0 \\7 5 Step A . .
4- (4- Fornvl - benzovl) - pi per azi ne- t carboxvlic acid tea-butyl ester
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ester avacuum oven to provide the title compound as a white solid.

HPLC Rt = 4.30 min :
‘MS (ESI!): mass calcd. for CigHa7Na0s, 329.21: m/z found, 330.0 [M+H*] -

10 "H NMR (400 MHz, D20): 7.64 (pseudo d, J = 8.3 Hz, 2H), 7.58 (pseudo

d, J=8.3 Hz, 2H), 4.44 (br s, 2H), 4.20-3.10 (m, 16H), 2.88 (ddd, J= 11.2, 8.6,
4.8 Hz, 1H), 1.03-0.98 (m, 4H) | |
°C NMR (101 MHz, D;0): 172.1, 135.3, 132.2, 130.9, 128.0, 64.0, 60.5,
52.8, 52.4, 51,7, 44.8, 39.7, 39.5, 3.9.
15

AExam ple 27
(4-1sopropyi-piperazin-1 -¥Y)-{4-morpholin-4-yImethyl-phenvl)-methanone

| PN >
s¥oge

O

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

Example 28
(4-Cyclobutyl-piperazin-1-yh-( 4-morpholin-4-yimethyl-phenyl)-methanone

25 O



A sol ution of 4-(4-fornyl-benzoyl)-pi perazi ne-1-carboxylic acid
tert-butyl ester (2.06 g) in nmethanol (100 nL) was treated with

nor pholine (4 nL) and NaBH(OAc)3 (6.98 g, in portions over 1 h).
After 3 h, the m xture was diluted with saturated aquoues NaHCO3 and
extracted with CHPI® title Threpounrhwis prepsred A0cavdiigdoitiesl n{eNaBQIdscabdd in
concentrat ed was purifi-ed by colum chromat ography
(Si02) to yi %f%—]ﬂﬁh ﬁéﬂ){% conpound. M5 (BSI): mass calcd. for
C211-10304, 389.23; mz found, 390.4 [MtHt. 1H NWR (CDC s): R
7.39-7.33 (m 4H), 375366(m6H) 350 ,2H) 351333(m
6H), 2.45-2.41 (m 4H), 1.46 (s, H)

(4-Mor phd i n- 4- SbHRIAYA-(LORYd DroBy RERRFA S Re: 1¥J:aﬂ?5%mﬂ'}9%vn hvdrc&v-

sol uti on of

4- (4- nor phol i n- 4-yl net hyl - benzoy| ymgthpoesulforate- car boxyl i ¢ acid
tert-butyl ester (1.163 g) in CH2O 2 (10 nl) treated with
adtg_l::g :
e

trifluoroacetic acid (-4 nL). After 30 m n, i onal ,
trifluoroacetic acid (5 nL) was added, m xture was" stl rred
for a further 2 h. The mxture was dilpted With diluted with -~ .
saturated aquoues NaHCO3 and extr@gt ednwi t bl CH2A 2. The or gani c"" | ayer
was dried (Na2SO4). and concentrat € Theresi due was purifi ed. by :
col uim chromat ography (3102) to yielld the title conpound. VS
(ESI): mass calcd. for C16H23N302,-289Q 18; miz found, 290.4 [I\/H—I}
251H NWR (CDCI 3): 7.41-7.35 (m 4 95-3.70 (m 6H) 352(3 2H) ,
3.09-2.80 (m 6H), 2.49-2.42 (m A tep D.

(4- Cycl opropyl - pi perazi n-1-y1) - (4-mr phol i n- 4-yl met hyl - phenyl. )

met hanone 30A sol ution of
(4-nor phol i n-4-yl met hyl - phenyl ) phperaghngd - yl - met hanone (0 128 g)
met hanol (7.5 nL) was treated with (1- etﬂoxy cycl opr opoxy) -
trinmethyl-silane A108 ijlaslawaSIGba@eddfw(l'm 24-|myt)lopla}p§ll -pNo&taZ - (- 400

oom t erper atiPE EReAET B ate. Ha hredh aEuReS oM iR BT, av

NaCH andi(ext wateh &t WmLhur@&@ﬁ?ogeﬂ'@n@’sﬁﬁéﬂeC Twwacm n'ﬁbftbl%dwéMQM)
and concentrated. The residue was purified by colum chromat o%r aE)
was

(Si02) to yi @D Cheh spiulian obNobisias (W GES19 Malabd e inwater 62

(s aty. 3 3 ropieespftminy Sthehregioh iyl aifddy oo 7782
2 74-2.61 (nTh@pyqdizt 8es2oBectes by Ziation 245 6 sod. 411), 1.66- 1. 62
(l(r)r:c 413c| gpf?p\?l Agil E;@.“ﬁ‘tap Mgiﬁﬁ% @kaﬁ%figk%?‘?% ﬁ%‘h@ii 3Rk VA -

met hanonsgs 0 fd&eﬁ@@@ AH, trerg. zw)yis 58 (s, 1H) 3.74 (br s, 2H), 347 fbr s, 2H), 2.84
4- cycl opropyl pi per azi ne- 1-car ox§5ate mxture of tert-

o o BHi A B0 S BB A B Tty Boo 3.8 Hz), 0.60-0.54 {m, 2H),
0.49-0.44 (m, 2H)

MS (ESI-): mass calculated for CysH1N20s8, 339.1; m/zfou_nd,_ 339.0
[M-Na].

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 pravide a total amount of 580 to 5390 mg o fill a size. O hard
25  gel capsule.
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15nmet hanol (500 mi), [(1-ethoxycyclopropyl)oxy]trimethylsilane (161
m.), NaBH3CN (38.0 g), and acetic acid (37 nmL) was heated at 60 C for
5 h. The m xture was cooled to roomtenperature, treated with water
(30 nL) and stirred for 5 mn. The m xture was then treated with 1 N
NaOH (130 nL) and was further stirred for 15 mn.. The m xture was
concent rat ed, anqNEﬂe regpinLn 20, aqueous sol utiron was extracted
with CH2C12 (500 & rReEhsRedigniion Rashemtwaringinies af the MeeEBN( 500
nL). The conbieabradst i | (20 ) .
The conbi ned organfc'nggggﬂ%ﬁwgwagiﬁgﬁﬁaﬁﬁﬁbﬁg?ﬁgﬁ%%gﬁaﬁk%w ried
(Na2sSO4), andndessieed thaitibel pastice ef thetdnuention Peceoppasesdillad te whia e

solid. 2 STy : o L7, rniz und,
227. 2" [ WL T AR L TB s sl eandR¥ Sme Rfinife SiGidol R
2.55(t, J = bllovikg clalns)andih@deqdarentd. =10. 3, 6.5, 3.8 Hz, 1H), 1.46
(s, 911), 0.49-0.38 (m 4H). Step B. 1-Cycl opropyl pi perazi ne

di hydrochl ori de A solution of tert-butyl

4-cycl opropyl pi perazi ne-1-carboxylate (92 g) in 1, 4-di oxane (200 niL)
was treated with H@ (4 Min 1, 4-di oxane, 500 nL) over 10 mn while
mai ntai ni ng the tenperature bel ow 40C. After the addition was
conplete, the m xture was heated at 45C far 9 h and then was cool ed
to room5 tenperature. The thick suspension was diluted with hexanes
(400 nL) and was cooled to 10C. The resulting solid was coll ected by
filtration, washed with hexanes, and dried to yield the title
conpound as a white solid. . M5 (ESI): mass calcd. for C7HL4NZ2,
126.12; mz found, 127.0 [M+ -1] 1H NMR (400 MHz, D20): 3.65 (br t,
J= 4.7 Hz, 4H), 3.47 (br t, J =5.5 10Hz, 4H), 2.85 (br quintet, J=
5.8 Hz, ‘1H), 0.94 (br s, 2H), 0.92 (br s, 2H). Step C.

4- (4- Cycl opropyl - pi perazi ne-'1-car bonvl) - benzal dehyde A m xture
of 4-fornyl-benzoic acid (54.4 g), toluene (500 m.), DWMF (3.6 nL),
and thionyl chloride (30.4 nL) was heated at 60C for 2 h and then was -
15 cooled to 5C. In a separate flask, a 5C m xture of NaOH (50.7 g),
water (550 nlL), and toluene (150 nL) was treated with

1- cycl opr opyl - pi perazi ne di hydrochloride (70.0 g) in portions while
the tenperature was maintai ned bel ow 10C. After the addition was
conplete, the m xture was cooled to 5C and treated with the crude
acyl chloride solution prepared as above at a rate 20 such that the
tenperature did not exceed 10C. After the addition was conplete, the
m xture was allowed to warmto roomtenperature and was stirred
overni ght. The biphasic m xture was basified to pH-10 with 1 N NaCH
(300 nm.). The layers were separated and the aqueous | ayer was
extracted with toluene (100 nmL x 2). The conbi ned organic | ayers were
washed with 25 brine (200 nL), dried (Na2SO4), and concentrated to
yield the title conmpound as pale yellow viscous oil. HPLC. RT = 5.19
mn M5 (ESI): mass cal cd. for C 5H18N202, 258.14; m z found, 258.9
[WA 1H NMR (400 MHz, CDC13): 10.1 (s, 1H), 7.94 (pseudo d, J= 8.2
Hz, 302H), 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, 6.6,
3.7 Hz, 1H), 0.52-0.46 (m 2H), 0.45-0.40 (br s, 2H)
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Step D.

(4- Cycl opropyl - pi perazi n-1-v1)-(4-norpholin-4-yl net hvl - phenvl) -

met hanone To a sol ution of

4- (4-cycl opropyl - pi perazi ne-1-car bonyl) - benzal dehyde 5 (56.0 g) in

1, 2-di chl or oet hane (550 nL) was added norpholine (37.8 nL) dropw se
over 5 mn. The m xture was cooled to 10C and was treated with

NaBH( QAc) 3 (®4@sg) in portions over 1 h. After a further 2 h, the

m xture was warned to roomtenperature, and a water bath was used to
keep the tenperagture below 20C After .18 h, water. (60 was added
whi e the. 10t erpbicaees tor g Meear R et CReb RN of “sal
anounts of ice. After 20 mn, the m xtyme was sified to pH-10 with
1 N NaOH (450 nig and the m xture was Stirred 10 min, The layers .
wer e separated, and the organic |ayer s, Wshed with 1 N NaOH (150
m.). The conbi ned aqueous | ayers werejlextrgcted with OH2a2 (200 ni).
The conbi ned organic | ayers were ' ith brine (200 nL), dried
(Na2SO™4), and concentrated to yieldjthe t'ftle conmpound as pal e yel | ow
viscous oil. HPLC. RT = 4.39 mn ESI): mass calcd. for :
Cl9H27N302, 329.21; mz foupndg 330.2 TjMrH*1 1H NMR (400 MHz, CDCI 3):
7.35 (br s, 4H), 3.73 (br S(RZ]QD—,_G (t, J= 204.6 Hz, 4H), 3.50 (s,
2H), 3.37 (br s, 2H), 2.67 (br s, , 2.53 (br s, 2H), 2.43 (t, J=
4.2 Hz, 4H), 1.63 (ddd, J =10.3, 6.y, 3.7 Hz, 1H), 0.49-0.43 (m 2H);
0.42-0.39 (br s, 2H). R'\3 MR (101 MHz, CDCI3): 170.6,

140.0, 135.1, 129.5, 127.5, 674, 3.4, 54.0, 38.7, 6.3. 25 Exanpl e 26 - .
(4- Cycl opropvl - pi perazin-1-y1) -(4;1r1mrphol i n-4-vyl mfﬁ[ yl - phenvl) - '
met hanone di hydrochl oride salt aL\N 0 2HCI A sol on of :

(4-cycl opropyl - pimesraitionictd)digste monEre| hytidtey) swvdigs,-and

pharmaceutically acceptable salis, esters and amides thereof;

wherein
p is an integer selected from 1 or 2;
R' is selected from the group consisting of -H and--C1.ealkyl;

a is an integer selected from 0, 1 or 2;
each R'® is independently selected from the group consisting of -C..
salkyl, -OCy.galkyl, and halo;

R'"is -H or is independently selected from the group consisting of -Cu.
salkyl, -Ca.gcycloalkyl, and 4- to 8-membered heterocycloalkyl ring; wherein
each alkyl, cycloalkyl, and heterocycloalkyl is optionally substituted with one,
two, or three substituents R,

each R? substituent is independently selected from the group consisting
of -Cy.salkyl, fluoro, -OH, -OCq.ealkyl, and -NR°R’

R® and R® are each independently -H or -Cq.salkyl, or R® and R°® taken

together with their nitrogen of attachment form a 5- to 7-membered
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phenyp- net hanone (68.0 g) in ethanol (400 nL) was heated to 60C and
treated with concentrated HCl (37.8 nlL) dropw se over 40 mn. A
precipitate started to formafter -20 nL of HCI had been added. After
the addition was 5 conplete, the thick suspension was slowy cool ed
to 20C over phgat I was

et hanol , and 3??‘3’5“’3‘%@2"6"’ gggﬁ;\@;b? gs\ggsétt}!dmhc}@eﬂnﬁ pr‘d‘\gl I\Mt)ﬂé
title conpohd@ssawinite solid.. HPLC Rl.= 4.30 min I\/IS (ESI): nass

| cd. f C191- & 27 H - H- : :
caled 1O CIOL SUTNERpeiath e g Lo 430 fokdltdy do gl eaW-%a 3
228 I2—|z H, 4. Mc(datkys angH) to 8-raémBeidi heteidalloakyBthd; dddreid .cbth )

172. 1, 135 %chr‘iaggy”zamﬁ@%%cy%é”‘é' '5602*'8“&'6/05@“'@59'\@“"(‘%?“& %Oﬂh%e

44.8, 39.7, sithuerds B 15 Exarrpl e 27
(4 | sopr opyI pi perazi n-1-vi é4 mor phol i n-4-vl et hyl - phenm 1) - met hanon
Pr epGaatvEHY %da @& yfqi@&lfoﬂﬁhﬁr Wi trteﬁfenl rpgeROt orpound

150 7T SR A oA AR O A A

-y1) - (4- rmrb@i@mqycmwwmmlag@naauwubﬁ@tutamma one, two, oFfilereei t | e

conpound wag, daccording to the nethods described in Exanple
23 above. Exatgrrgr{gl E%ﬂ '5Sodi um

[ 4- (4- Cycl opr 0pydaaqm1 R slamtlnmniimmdbpawdentlphemptdd hymirths \group consmtang

met hanesul f$p§§”4a$w®§:}ﬁ_&% 189”52_ 6& 5HW?§C1 ) r 9681 4a!mOH and -

4- (4-cycl opro
NR®R’; wherein R® and Rf are independently -H or -C1 salkyl;

comprising
R4 ‘
%(\N 0 N\)

| Ary,

\

|
——(R™)
HO” ™804Na
(XXVIE)

reacting a compound of formuta (XXIIl} with source of bisulfite; in a polar

tho (XX

organic solvent; to yield the corresponding bisulfite, the compound of formula
(XXVII;
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car bonyl) - benzal dehyde (2.58 g, 10.0 mml, 1.0 eq), acetonitrile (30
m.), and 10 water (1.0 nL) under nitrogen atnosphere. The reaction

m xture was heated to 50C. A solution of NaHS®3 (1.14 g, 11.0 nol,
1.1 eq) in water (2.0 nL) was added dropwi se over 5 mn. The reaction
m xture was then coohgd to 17C. The product was coll ected by ' '
filtration as a whi 'solid. /AH NWR (400 MHz, D20): 37r86 (pseugo d,
2H, J= 8.1 Hz), 7.47 d, 2H, J= 8.2 Hz), 5.58 1H) ./ 3, 74

)

(br 's,-2H), 3.47 Car , 2.84 (br s, 2H), 2:69 (br s} )7~ 1. 85
(11, 1H J= 7. : 0.60-0.54 (m 2H), 0.49-0.44|(m 2 .
M5 (ESN: mass C for C151-119N205S, 339.10 und,/..339. 0

[ MNar. 20 Exanpl¢ 30 As a spec.ifiié”ghbgtﬂ‘?rent of anJoral"
conposition, 100 of the conpound prépared as in anple 26 is
formul ated w t hf“suf fii ciﬁ{géqfinely di vided | act ose & Provide a total
amount of 580 t 59Tﬁ1§ téafill™—a size U Aard 25ge

Wi lI'e the forego specification tgxeiiés the prineiples of the
present invention,| with exanples provided for the pufpose of
illustration, it ] _be understood that the practicg _of gte

i nvention encdtPasse3Cal® of the usual 5.variations, Pt at (lbns
and/ or nodificati as cone within the scope of the fouzovwng cl ai ns
and their equi vapg)g\%'sl)

. CLAIMS: A process for the pre_pﬁati on of a
conpound of for ”Hh@réécﬁh%gméc&ngoun@'a T@&%H%B%it@é?@@%ﬁﬂ{@?&

hydrates, solvates, ‘and pharnaceutica acc l'e sa , esters and
am des t her &gmulaeliy)innghe prepsencanégeedusitgegent; frtbmpresence; ofRM i s

selected fr %ggéer@k??%&@,n%{é'%%e?% a4 o?éarfié_'savgntf 8 yigl%l thycérr%s;i)ghcﬁﬁg

i nt eger sele rom<,
compound of formula (1),

2. A process as in Claim 1. wherein the source of bisulfite is present in an
amount greater than or equal to aboiit one equivalent.

3. A process as in Claim 1. wherein the compound of formula {(XXIV) is
preserit in an amount greater than about one equivalent.

4. A process as in Claim 1, wherein the campound of formula (XXIV) is
present in an amount greater than about 2 equivalents and wherein about one
equivalent of the compound of formula (XXIV) acts as the organic or inorganic
base.

5. A process as in Claim 1, wherein thé compound of formula (XXVI1) is
isolated by filtration.

B. A process as in Claim 1. further comprising reacting the compound of

formula (1) to yield the corresponding pharmaceutically acceptable salt of the

compound of formula (I1).
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each R13 is independently selected fromthe group consisting of -Ci.
sal kyl, -0OCL. 6al kyl, and hal o; R11 is -H or is independently
sel ected fromthe group consisting of -ClL. Bal ky', -C3.5cycl oal kyl,
and 4- to 8-nenbered heterocycl oal kyl ring; wherein each al kyl,
cycl oal kyl, and heterocycl oal kyl is optionally substituted with, one,
two, or thrée subspictesnasinF@laim 1. wherdmpRa1sBYss inydegent § is 0;'and

i ndependent Iy1sel,egbed fromth ro consisting of -ClL 6al kyl, -
fluoro, - C]—I,FYI- %Eﬂ%ﬁl RA {akﬁﬂéog rR)g{,Tﬁ)the “’ﬁoﬁfba%%{%éfh“&héﬁ%éﬁ?JO}{nd
i ndependent liy forhd imorphologilkyl, or Rb and Re taken together with”

their nitrogen of attachnent forma 5- to 7-nenbered
het erocycl oal kyl ring, said ring optionally substituted w th hal o,

- Cl- 4al kyl , .80 , A%“ché‘:”]‘f0§ﬂ#é<pf"8b?ga§i°fgy‘if5%&®d@d&93§ﬁ§9f(hy sel ect ed

fromthe group consisting of - ecycl oal kyl',”-and 4- to
8- menber ed het erocycl oal kyl ring; whergi'h each kyl, cycl oal kyl, and
het erocycl oal kyl is optionally substitut W e, two, or three
substituents Ra; | alternatively, Rl1 a R12 taken together with
their nitrogen of attachment formmy 5-zt0 7Jnmenmbered heterocycl oal kyl
ring; wherein tlie heterocycl oal ky ngtYs optional ly substituted
with one, two, or three substituents| Rd; each Rd substituent is
i ndependently selected fromthe gr wconSi sting.of -Cl.4alkyl, hal o,
- CH2F, -CHF2, -CF3, -OH, -Ogﬁnﬁal‘ lyl, {Cl. 4al kyl OH, and - NReRf;
wherein Re-and Rf are i ndependéefit | or -Ci _sal kyl; conpri'sing
HOSO3Na ( XXVI 1) reacting a conmpound of formula (XXII11) ;with
source of bisulfite; in a pol @52 organi c solvent; to yield the _
correspondi ng bisulfite, the CoMpurid of fornmula (XXVI1); : and
reacting the conmpound of formula 1) with a conpound of- f.ornul a
(XXI'V); in the presence of a redug'hg agent; in thgl)pr esence of an
organi c or inorganic base; in an organic solvent; to yield the )
correspondi ng coRPEERENERMEE: Riasierepmprs, ydrates sebvades, gadin A aim 1,
wher ei n the spauhseeRfcall) Sttdot lﬂe's%lt@,re%ﬁﬁgtanlj%nﬁaeéw%f'gr?at"er t han
or equal to abciut one ‘equivalent: 3. process as In Caiml,
wherei n the conpdeteidf formula (XXIV) is present in an amount
greater than about. 2 j s Aprocess as in Claimil,
wherein the conp d%%ﬂg?t%gg}ré’%{agtg@%am Olrg’ present in an anmount :
greater than abof' % sdeitedirent theagrdupbensistingadiobt areheC aaliyial ent of
t he conpound of fornula (XXIV) acts as the organic or inorganic base.
5. A process as in Caiml, wherein the compound of fornula (XXVII)
is isolated by figismatihieger sflecthdir®§essopg; in Caim1l, further
conprising reacting the conmpound of fornula (I1) to yield the = .
correspondi ng ph&fRBEEULS IBdepsNdestiy selesias famihe praupec gt -6f-
formula (11) TocA C «<in Caiml, Wuereinpis 1; R4 is
hydr ogen; qBia[é(yléic;)g:1 F\Egk %ﬁcgi% R12 are taken together with the
nitrogen atomto which they are bound to form 4-norpholnyl. 8. A

process for the pyiepaipli iQﬁho%fpeﬂd%ﬂﬁ?&éf@&egtfrow{%uér’aué)'lclcksi_sting‘of -C1-

salkyl, —Ca-acycioalky], and 4- to 8-membered heterocycloalkyl 'rin_g; wherein .

each alkyl, cycloalkyl, and heterocycloalkyl is optionally substituted with one,
two, or three substituents R?;
each R® substituent is independently selected from the group cohsisting
of -Cr.galkyl, fluoro, -OH, -OC+.salkyl, and -NR°R®;
| R? and R® are each independently -H or -C,.galkyl, or R® and R° taken
together with their nitrogen of attachment form a 5- to 7-membered |
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and enantioners, diastereoners, hydrates, solvates, and
pharmaceutically acceptable salts, esters and am des thereof; wherein
pis an integer selected from1l or 2; Rl4 is selected fromthe group
consisting of -H and -Cl.6alkyl; g is an integer selected fromO0, 1
or 2; each R13 is independently selected fromthe group )
consi sting of : ) b it o | S- }

i ndependent I(P}ités?gtll:ﬁ(%aék 19 ﬁ%’m t E’ﬁgr"é’ﬁg’q‘%@?ﬁ? g.’%ltluﬁ%d \g]lt%{%,d_’ %E%L I’ O,

- C3_8cycl oalkyPCredllyla- to 8- nenbered heterocycloal kyl ring; wherein

ot Pt et e o EhFEn Moy REREEA B I ol e B AIAL b GosaliohsCo
substi t uent stycloaiidd el 8 meehEaree Hefarosycidatky ringpwiconsi eddhgkef
-C . sal kyl, . - -0C1. 6al kyl d, - NRbi ] e; . Rb d R »
osei” netpe AHRIS) e SRS et SRFSbauain eenes it

their nitrogebsiifie@stRichment forma 5- to 7-nenbered ‘

het erocycl oal kyl ring, said;ri ngﬂ@pti onal |y substituted with hal o0, -
_Cl. 4alkyl, - OH avemapely,ddl ignd:R "~ takerppgeiher withdbein alirgep ofel ect ed

fromthe grQuRckABS! Bihnos.9b T-%n@%;&! hete‘r@?hc%g%ﬁbﬂ@! \%Méﬁeirgtl'ﬂ - to

4
8- menber ed heterocycl.oal kyl ring; erern cycloal kyl, and
het er ocycl odiekgjpcycioadipm riogas pytienatly subsitteigdwiitthonmeyot aothrer three
substi t uent § Reit ants gidl ternatively, R11 and R12 taken together with
their nitrogen of “APththment forma 5- to 7-menbered het erocycl oal kyl
ring; wherein theatleB8sobstitlenl ik yidependentty st cted alony treudslip tohsisting
w th one, twp,~or three substit t s.Rd; ea Rd, substituent is
i ndependent }g@'gb"iag%'i]’@&? ’r"lggfz{:h' Jraotp 2 onbh ¢ ﬁ©§|g¥l, - ffﬁ‘é(%larndifal 0,
-Cl - 12F, - CHFZR'-varerein RHand Cardmbikydnden@) -Aarkgl Gikyland - NReRf;
wherein Re and Rf are independently -H or -Cl1_6al kyl; conprising R 4
A(:)/N 13 -n(111 )i HOSO3Na ( XXVI 1) ‘ reacting a conpound of
formula (XXI11) wbhibrispgrce of bisulfite; in a polar organic solvent;
to yield the corresponding bisulfite, the conpound of formula

OXVITY;  (XXVI 1) R
R4 ~ /\N/A
%\NA .0 N\‘)
o) N\) o ' /
7 I 18y N
—T—(R )q

[ o HO™ SOgNa
(XXVIT)

reacting a compound of formula (XXIIl) with sdurce of bisulfite; in a polar

organic solvent; to yield the corresponding bisulfite, the compound of formula
(XXVI;
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reacting the conpound of fornmula (XXVI1) with an organic or inorganic
base; in an organic solvent; to yield the correspondi ng conpound of
formula (XXI'11); - 1cl12 and reacting the conpound of
formula (XXI1l) with a conmpound of formula (XXIV); in the presence of
a reduci ng agent; in'an1grganic solvent; to yield the corresponding

compound of formula (IR. 9. A/mrocess as in Claima8, wherein the
organi c or inorganic ba LS Bué&nt’ in an amount gregter. than or
equal to about 1 equiv nt'N” 10. A process as in O3 m8, rein

t he conpound of f ( XXI is present in an anou er.- t han
or equal to about i#al ent; and wherein the reducithg agent is

ab

present in an anmountf{in the range of from aboutn-1 t
equi valents. 11. A _process as in Caim8, whereth onpound of
formula (XXVI1) isf soli tg& y filtrarrom—12. Alprocess asin Caim
8, further conprisj_ng rijeact' la (I1) to yield
_ ceutically acceptable spalt mg)ﬁe conpound of
formula (H). 13. A grocess for the preparationkQf al.conpdund of
formula (11s) (Hs or an enantioner, diastenf€oner,. hydrate,
sol vate, or phar euti%@b‘N? acceptabl e salt, est r am @Xitther eof ;
conprising CA CHO (XXl I]s)HOSG3Na (XXVIIls) "'é(ﬁcti ng a conpound -
of formula (XXII1I5s) (XYW source of bisul fi te; in.a.. polar organic '
solvent; to yiel i i i : Of o i
formila (XX 19) ﬁe%@gg/gflﬁ% E6RPB0AE B HbdAN vglt}?aﬁefﬁé?lm t%r’gqmci
base; in an organic solvent; to yield the corresponding compound of formula

t he -corresponding p

(XKHI);
' ' R14 A
R4 . .
oy .
0 N\/‘ . Rﬂ\N/Rm © N
H =
/_j__ 13 g : (Rw)q
(R )g (XXIV) ‘
SHO (XX N,R” ()
Liz

and reacting the compound of formula (XX} with a compound of
formula (XXIV); in the presence of a reducing agent; in an organic solvent; to

yield the corresponding compound of formula (1),

9. A process as in Claim 8, wherein the organic or inorganic base is

present in an amount greater than or equal to about 1 equivalent.

10. A process as in Claim 8, wherein the compound of formula (XXIV) is

present in an amount greater than or equal to about one equivalent; and
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(XXI'Vs) HOSO3Na (XXVils) O and reacting the conpound of fornula
(XXVIl's) with a conpound of forrmula (XXIVs); in the presence of a
reduci ng agent; in the presence of an organic or inorganic base; in
an organic solvent; to yield the correspondi ng conpound of formula
(115).  14.,eBiOf8S8d@Snd Rgbhts Mredednt What emduhbia thouange of frarhsibbiit t e
is present in an anount greater than or equal to about one
equi val ent .1 sabyk ewdedlentis in O ai m 13, wherein the conmpound of
formula (XX1Vs) is present in an anount greater than about one
equi valent. 16. A process as in Caim 13, wherein the conpound of -
formul a (XXHVs) A prouessastin Giaisn Samh@neingheae@poundef Esgua pXAVI) is
equi val ent s, %nf V\@({a@?i'ﬁ' about one equival ent of the conpound of
formul a (X)éf5 §eda 40t e organi ¢ or inorganic base. 17. A process
as in Caim1l3, wherein the conpound of fornmula (XVIls) is isolated
by filtration. 18. A pracesS as i.n.Caim13. further ,
conpri si narEact i‘h@“f‘?‘?é’s@ﬁrfﬂgﬁﬂm §3f ﬂf‘%?‘?ﬁﬁ%“{ﬁ@% retaggg}g e cqrpgound of
cor r espondi fa,gmglaaglwwétd Rl dorredpesih @ bhermsaleutiofivt deptaipi saltiobthe
formula (11s), 19. A process for the preparation of a conpound of
formul a (11e9mppund phfpgmula ). or an enantioner, diastereoner,
hydrate, solvate, or pharmaceutically acceptable salt, ester or -am de
t hereof; conmprising CHO (XXIIIs)HOSG3Na ( XXVl s)

13. A process for the preparation of a compound of formula (lls),

or an enantiomer, diastereomer, hydrate, solvate, or pharmaceutically

acceptable salt, ester or amide thereof; comprising

Y

cHo  (XXills) HO”™ SOgNa

(XXVlis)
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reacting a conmpound of formula (XXIIl1s). with source of bisulfite; in
a polar organic solvent; to yield the corresponding bisulfite, the

conpound of forrmula (XXVIIs); CHO (XXI'lI's) HOSG3Na ;
(XXVI | s) reacting the conpound of formnul a (XXVI I s) with an
organi d. or inorganic base; in an organic 5 q t he

cor respondi ng cEAINEE SMPAMGATAOMRI Kgﬁ igyide; ina:

and react @la@;r%?qeﬁﬂ?ﬁ@%ﬁt & vibRrt 'cérré%%%rldlﬁg mshmt@ tﬁ@ﬂ@ﬂﬁ@@n@ﬁf

formula ( résence o reduci ng agent; in an organlc :
sol yent ; t dorpiudd PXXWES)or r espondi ng corrpound of formla (11).: 20.- A
process as in Caim19, V\,herﬁi n the organic or inorganic base is -

present in an anount great han or equal to about 1 equivale
A process as in d armgISN Wher ei n the conmpound of for

present in an amounf grepter than ual to about on val ent ;
and wherein t r Ci agent i %ent in an @rmu

i n jthe range
of from about 1 %o ab 2 equi val '

{(XXiVs)

HO” TSOgNa ' 'N SR
[T
{(XXVlls) ' i
and reacting the compound of formula (XXVlIs) with a compound .of
formula (XXIVs); in the presence of a reducing agent; in the presence of an

organic or inorganic base; in an organic solvent; to yield the corresponding
compound of formuta (lis).

14. A process as in Claim 13, wherein the source of bisulfite is presentin an

amount greater than or equal to about one eqguivalent.

15. A process as in Claim 13, wherein the compound of formula (XX[VS) is

present in an amount greater than about one equivalent.

16. A process as in Claim 13, wherein the compound of formula:(XXIVs) is
present in an amount greater than about 2 equivalents and wherein about one
equivalent of the compound of formula (XX1Vs) acts as the organic or inorganic

base.

17. A process as in Claim 13, wherein the compound of formula (XVlis) is

isolated by filtration. -
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22. A process as in Claim19, wherein the conpound of formula
(XXVIl's) is -isolated by filtration. 23. A process as in Caim19,
further conprising reacting the conmpound of fornula (11s) to yield:

t he correspondi ng pharmaceutically acceptable salt of the conmpound of

formula ( 1]‘1%2 " Aprocess as in Claim 13, further comprising,'réécting the compound of
formula (lis) to yield the corresponding pharmaceutically acceptable salt of the

compound of formula (lls).

19. A process for the preparation of a compound of formula (i1s)

Q (Hs)

or an enantiomer, diastereomer, hydrate, solvate, or pharmaceutically

'écceptable salt, ester or amide thereof; comprising

Y .

cHo  (XXills) HO™™ SO.Na

(XXVHis)

reacting a compound of formufa (XX!l1s) with source of bisulfite; in a
polar organic solvent; to yield the corresponding bisulfite, the compound of

formula (XXVIis);
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O

HO” SO.Na CHO  (XXHis) .

(XXVils)

reacting the compound of formula {(XXVlis) with an organic’-or‘inlqrgénic
base; in an organic solvent; to yield the corresponding compound offo_'rjnuia

ool (J Q

) N

Y

(XXIVs)

cHo (XXllls). N/\'. : "
N

o .

and reacting the compound of formula (XXHE) with a compound ‘of
formula (XXIV); in the presence of a reducing agent; in an organic solvent; to
yield the corresponding compound of formula (ll).

20. A process as in Claim 19, wherein the organic or inorganic base is
present in an amount greater than or equal to about 1 equivalent.

21. A process as in Claim 18, wherein the compound of formula (XXIVs) is ‘
present in an amount greater than or equal to about one equivalent; and
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wherein the reducing agent is present in an amount in the range of from about
1 o abut 2 equivalents,

22.  Aprocess as in Claim 19, wherein the combound of formula (XXVIls) is .
isolated by filtration. ‘

23. A process as in Claim 19, further comprising reacting the compound of

formula (lis) to yield the corresponding pharmaceutically acceptable salt of the
-compound of formula (lls). |
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