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WD 2007/ 053386 PCT/ US2006/ 041590 NOVEL PROCESSES FOR
THE PREPARATI ON OF CYCLOPROPYL AM DE DERI VATI VES
woOhel70s56386 THE | NVENTI ON 5 The present inventi ORCTRISAI06941590
to processes for the preparation of cyclopropyl-am ne
derivatives, useful for the treatnment of disorders and
condi tions nmedi ated by the hi stam ne receptor. o ‘
BANGHELUNROC EBSE S WERTIHE\PHERARRTION ORGYCLOPROPYL-
Publ i cati on 2004-0110746 Al, published April 21, 2005
(al so published as PGMIREDERNMAHVES 04/ 037801, My
6, 2004), which is hereby incorporated by reference,
di scl oses novel piperazinyl and di azepanyl benzam de
derivatives useful F@ELDOE THRANYENTION hi st am ne
receptor: nedi ated disorders. Mre specifically, the
conpolhtderesest inyention falates e pracesseiar the prepagalian ofer s

T Bl P PR T e,
conditiopgenédintbdiew e eigiamink ssvepesrs i ncl udi ng '

sl eep/ wake and arousal/vigilance disorders (e.g.
insomia and jet lag), attention defiecit

hyperacti vity diggrdaEmdBER THEEMVERSIGR memory

di sorders, cogn ) . heur ogeni c
i nf | doBdrdtent ApplieationaRutdidatioh 2004¢ni 110746 A hymiblisked April 21,

SRI2 TSTEb e L P83 B ARl 2008, i
S IHKORP McoMsShictPhy FeBiARBNERBIRes RWBBHIPBPLZIAR PR diazepanyl

bi pol dr disorders,” mani ¢ di sorders and depression, as
wnzamide derivetives sseli fos thatreatrepntnf histamine geceptor mediated

e A e
diBoie?S aAt Rjopeitiong meeididdisy Brf Hs Feveptoranidbes parichlzly, the
for preventing, inhibiting the - progressjon

1ng f, or . .
€QrBRRYNGP afspusetal fakdipaling or preverting drpikologia ﬁﬁar,dqw fi¢luding
: ; i _ 0
AR Pal I AR e B8NS 6 B Igprri® ardype).

- dpentlondeficit3typeoadtivityl dsordets (AD1HD), dsaiPCiy #odinieraoiyon ‘
\O 04/ 037801, 6, .2004). discloses a process..for .
5?@%@5@«9&1' V@n“@%fffumienpﬂii@iammur%%mai"zi%éa@ﬁim dementia,

Ra8 %@ghiiﬁé-imElaﬁhﬁaﬁt?ﬁ@-@@m@nn@%iiﬁwm@r’@m, Epilepdie
preparation of.. 1

narcolepsy, eating disorders, obesity, motion sickness, vertigo, schizpp,hrenia,
substance abuse, bipolar disorders, manic disorders and depression, as well
as other histamine Hs receptor mediated disorders such as upper airway |
allergic response, asthma, itch, nasal congestion and ‘allergic rhinitis in a
subject in need thereof. For example, methods for preven’iihg, inhibiting the
progression of, or treating upper airway allergic response, asthma, itch, nasal

congestion and allergic rhinitis.

US Patent Application Publication 2004-0110746 A1, published April 21,
- 2005 (also published as PCT Publication WO 04/037801, May 6, 2004) 4
discloses a process for the preparation of the piperazinyl and diazepanyl

benzamides. There remains a need for processes for the preparation of .
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-substituents Ra; each Ra su

WO 2007/ 053386 PCT/ US2006/ 041590 pi perazinyl and
di azepanyl benzam de derivatives that are suitable for

woOang®s3seal e / commerci al applications. SUMVARYTDS20DbH41590

I NVENTI ON 5 The present invention is further directed
to a process for the prepar ation of conpounds of

AL 0Bl B B BRoikd RS N e

enanti oners er eoners,

‘ emelleMwmmemﬂllap@Ihd:aynanscept able salts, esters and

am des thereof; 10 wherein p.is an integer selected
from1l or 2; Rl4 is selected fromthe group consisting
of -H and -Cl_6al M M ected from
0, 1 or.2; 15 eac Uingagy OFErHE MOERTION l ected from
t he ¢floa preﬂmﬂ ||rmeinrtignd$ furltier dirgéatddytio, a pfackbs8dbkite, prapdration
 R11.is 0 i ndependently selected fromthe '
%famp%% gftfPHB [?f IB 6al-kyl, -C3 8cycl oal kyl, and

- ‘to 8-nmenbered heterocycl Jmkyl ring; wherein 20
two

each al kyl, cycl oal kyl-, and Tketerocy al kyl is-
optionally substituted with , or three
Stitugnt is i ndependent | y
sel ected fromthe grou ﬁqyg of -Cl_6al kyl,
fluoro., -OH -OCl_6al kyl MR bRc; 2 ‘ :

(R13)q

R'1 (an

and enantiomers, diastereomers, hydrates, solvates, and

' + pharmaceutically 'acceptablé 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 -C..salkyl;

g is an integer selected from 0,A1 or2;
each R'™ is independently selected from the group consisting of -Ci.
salkyl, -OCy.¢alkyl, and halo;

R'is-Horis independently selected from the group consisting of -C;.
galkyl, -Ca.scycloalkyl, 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.alkyl, fluoro, -OH, -OC1.salkyl, and -NR°R®;
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WD 2007/ 053386 PCT/ US2006/ 041590 Rb and Rc. are each
i ndependently -H or -Cl-6al kyl, or Rb and Rc taken

woaoEtossasewi t h their nitrogen of attachnent foPaTASE06/041590

to 7-menbered heterocycloal kyl ring, said ring
optional ly substituted with halo, -Cl_4alkyl, -OH or .

- OCl1- ll%ahguR e léhzhusdepmmmuehncbrycﬁ@hlkyl; ed HPragi Rheaken

ol Gk o din eSS bNor d darabarashon
Rétk¥doycl vv|ﬁ$ kydidl rnﬁ@%ﬁ%ﬁ%ﬂ?E%Bétﬁ@fe‘ﬂy\hltﬁ Pafp 'dt:é %IV-OH,

substltute one ree substl
@ﬂ-tQGf@dKWel y, R11 and R12 taken together wi t h their
nitr

h
het er cy)ﬁl rbdaﬁwg ﬁﬁagﬁ\?}é i) t{aﬂﬁegroungp@§|§gbg Iogaq:kﬁﬁ'kyl Cs
doyolgalky|, epidi g lg- Memmbutnett@&bcyubalk9nmag,tvvwerem eéé}f Skyl,

substituents Rd; each Rd substituent is in dependent

alealindaand beteroryclpaliod is @nh@rﬁliy@bsbmted:mﬂthaonqltwo or three

%—%E -CHF2, -CF3, --0OH, -0OCl-6al kyl,
a@f%fé?lm H and 15 NReRf; wherein Re and Rf are .

i ndermmgaﬂﬂ\}eyy Al @nd- g téaélklfcbgethémmﬁ ilseingitiageh &
reacting a

AR Tom Pr a1 MOl ey oaliy G VgL
ﬁé%ebﬁc?l: V‘gl Fl lsCS;Bﬁc?r?a(PI?%‘?J'bQﬂtu‘FéﬁmlﬂH%eOftwéVé]erel 2 ihe

eavi n

fornula(XXI) IS not |solated 3 W .
2 7 P 41 R14Z.
OO / 05 u%{tygr%qg ?ré epe?m%%ntly selected' from tll\1|e group co?mstlng

Of C1 4alkyl halo, -CHzF, -CHF3, -CF3, -OH, -OC;.¢alkyl, -C; 4alky|OH and--
NR°R'; wherein Fie and R' are lndependently -H or -Cy.¢alkyl;

comprising
O§C _OH : o§C _L
R13 > | \—"R13
‘ P
CHO : “ CHO
(XX) (XXI)

reacting a compound of formula (XX); in a first organic solvent; to yield

the corresponding compound of formula (XX1), wherein L is a leaving group;

and wherein the compound of formula (XXI) is not isolated;



R 13 N (XXI1) RL3 CHO (XXI) CHO (XX 11)

reacting

t he

conpound of formula (XXI) with a conpound of formula

wOXMI7I0p3386 N t he presence of an organic or

i nor gamius2006/041590

A‘

base; in a second organic solvent; to yield the
correspondi ng conpound of fornula (XXI I1); wherein the
5 conpound of formula (XXl is notlisolat em14R14
R14' NN O NRIL iRI2 O"¥-,CN\N n H R13
R13 0 (XX 11) N12 (§I) R angl reacti
,on'pou d of formula (XX I th a cnn‘pound
F or mul cip thg! enc of a
n ani g sol ve mYi eI
:orrlesp conpound of Idfmila he present
nv [ is furtper to an alternae for_the
br epar fiti on of cofrpounds ofXXIBr nul a 13
007/ OSR@P6 PCT/ Us2006/ 041590 R14 N

(XX

reacting the compound of formula (XXI) with a compound of formula
(XXI); in the presence of an organic or inorganic base; in a second organic
solvent; to yield the corresponding compound of formula (XXI11); wherein the

5  compound of formula (XXIII) is not isolated:
— R — R™ ‘ f
’>\’\N’ ’><-\N
O N o N
- \ 13 | H Fo- R13
| R (XXIV)
P ”
CHO ' . _R"
N
(XXIII) : A ; (m
__ ) - : R12
and reacting the compound of formula (XXIII) with a compound of
formula (XXIV); in the presencé of a reducing agent; in a third organic solvent;
to yield the corresponding compound of formula (I1).

10
The present invention is further to an alternate process for the
preparation of compounds of formula (1l)
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~R13)g R12 N' NR11 (I I') . and enantioners,
di astereoners, hydrates, solvates, and

woheo7asasat i cal |y acceptabl e salts, esters andramiuse®e6/041590

thereof; wherein 5 p is an integer selected from1 or
2, Rl4 is selected fromthe group consisting of -H and
-Cl_6alkyl; g is an integerg¥el ectedaAfromO, 1 or-2;.
each R13 is independently sel ed f the group
consi sti-ng, of -Cl-.10"6al kyl : “6al kyl , and hal o;
R11 is -H or is independentl cted fron1the group
consi sting of -Cl- 6al cl oal kyl, and 4- to-
8- menber ed heterocycloalk | ri‘n@, wherein each alkyl,
cycl oal kyl, " and heterocychoal kyl is optionally
substituted with one, 5 , or three substituents
Ra; each Ra substFﬁﬂ ts ijndependent 'y sel ected- from
the group consi sting _6al kyl, fluoro, -OH, -
-OCl_6al kyl, '‘and -NR bRe; |Rb and Re are.each N
independently -H or'2 Cl1. 6,Iky| or Rb and Rc taken . -
together with their m ogen’ of attachment forma 5-.
to 7-menbered 20 heterdqycloalkyl ring, said ring

“optionally substitutedRamth halo -Cl_4aflgyl, -OH,  or

sel ect ed fromthe :

d d
g%ﬁﬁga%ﬁé?gtﬂqrﬂﬁrs a'aS@e g]neﬁil ydraies, sgivaleseandy| . and.

4 h
pharbacButieales Ph‘:ﬂil@%@ﬁé’ %Ts;?%ﬂss%r%dﬁgﬁk%ssgfg@%cﬁ‘ n €ac

al kyl, 5 WD 2007/ 053386 P cytl oal kyl,
and n@h@mym oal kyl is optionall y subst ituted with

one alternatively,
adgoéag{t?é%%??cgég?%@“\ﬂrt thel r nitrogen of. .’
at t adRitdgisefeatad fofrtheréupeshseiang betiq ramgy o, Qaikdy |
ring; wherein the
q is an integer selected.from 0,1 or2;

each R"is independently selected from the group consisting of -C1-
ealkyl, -OC4 ealkyl and halo; '

| R''is -H or is independently selected from the group consisting of -Cy. .
salkyl, -Cs.scycloalkyl, and 4- to 8-membered heterocycloalkyl ring; wherein
each alkyl, cycloalkyl, and heterocycloalky! is optlonally substituted W|th one,
two, or three substituents R?;

each R? substituent is independently selected from the group conS|st|ng
of -Cr-ealkyl, fluoro, -OH, -OC1.calkyl, and -NR°R’; ‘ -

R® and R°® are each mdependently -H or -Ci.salkyl, or RP ahdARd taken
together with their nitrogen of attachment form a 5- to 7-membered ,
heterocycloalkyl ring, said ring optionally substituted with halo, -Ci 4alkyl OH
or -OCy.galkyl;

R is mdependently selected from the group consisting of -C.salkyl, -Cs.

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



5 heterocycloal kyl ring is optionally substituted wth
one, two, or three substituents Rd; each Rd

weubstossasent i s i ndependently sel ected from t hecgmusawe/041590
consisting of -Cl_4alkyl, halo, -CHF, -CHF2, -CF3,
-OH, -OCl1_6al kyl, -Cl1 _4al kyl OH, and - NReRf; wherein :
qyslaaieyl Rindh heterocyaiealidd is bptionallyrsubstitued kuth; onel wo, or three

'H ﬂt%am4 14 RN NON 0 N (R13)q i (R13)q
W e) 503Na CHO (XXVI1) reacting a conpound of
f or mdigera2@dly,) RWidry REUBREn edgdthsivith tigsir hifrogeRYrar

organic solvent; to yield the corresponding birsulfite,

~ atipehmpRidann aob- too-mearabered heterorysloalkylningooerobetes
5 @@?{}@%ﬁ(’y&ﬁéé?soopt%ndéll%ﬂbghtu%mitgolﬂe?tv%, &rzthre% N--R
substituents R%: a V
| each RY substituent is independently selected from the group consistihg
: of -Cy.4alkyl, halo, -CH,F; -CHFg, -CF3, -OH, -OC1.6alkyl, -C+.4alkylOH, and -
, NR°R"; wherein R® and R' are independently -H or -Cy.¢alkyl;
10 Co
comprising'

' - » /A
R N/A R @ -

_I_(R13)q

7
7 ‘ |
I 513 N
_I—(B )a .

- (XXVI)

reacting a compound of formula (XXI11) with source of .bisulfite; ina polar

CHO

| organic solvent; to yield the corresponding bisulfite, the compound of formula
15 (XXVII); '



(XXIV) ( >g HO S@BNa NCRL (Il) (XXVIl) R12 and

reacting the conpound of fornmula (XXVI1) wth a
woanpmasade of fornmula (XXIV); in the presence BETAIS2006/041590

reducing agent; in the presence of an organic or

i norgani c base; in an organic solvent; to yield the

correspondisng 5 conmpound of formul a (II) The present

i nvention\is furt directed to an aIternatB rocess

for the. ar n-of conpounds of fornula (II
N ON ,[p 3)g!l RI12 ~-N R11 (Il) - 10 ang
ena6|o s, d) astereoners, hydrates, solvate
phar i l'y accept abl e salt$ este 3 '
thereof; Werein pis nte selecte.froml or

(S seI ect ed fromthe roup consi st -H and

15 7 WD 2007/ 033386 PCT/ US2@861°841590 g

el ectedfTomo, 1T or-2; i :

ntly sel ected frpxrx e group Ccow -
6al kyl, -OC1_6al kyI hal o; 5 R11Yi's -H or i.as .

- CHO™ 6al$@pNa- C3_6cycl oal kyI and 4- to 8-I
_heterocycl oal kyl ring; wherein each alkyl, |
cycl oKyll), and het er ocycl oal kyl is opti onal | R12
substrtérted Wltn
reacting the compound of formula (XXVII) with a compound of
formula (XXIV); in the presence of a reducing agent; in the presence of an
organic or inorganic base; in an organic solvent; to yield the corresponding

5 | compound of formula (11).

The present invention is further directed to an alternate process for the .
preparatron of compounds of formula (1l) '

R14

AH ,. (I
10 and enantiomers, diestereomers, 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 -C1.calkyl;
15
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two, or three, substituents Ra; each Ra substituent is
i ndependently selected fromthe group consisting .10
woh0070%38al kyl , fluoro, -OH, -OCl _6al kyl, and PERUSR®E/041590
Rb and Rc are each independently -H or -Cl_6al kyl,

or Rb and R take eth with their nitrogen of

at t achiet ! rﬁe}geﬁ%& %‘“933 ﬁeﬂ‘ﬁr‘{:d het erocycl oal kyl
ring, egah M'%is Medep¥ridend Istéle%%tﬂrbhvﬂn% rdLpohdlsting of -Ci.
_ClL.4al kyl, - ,éﬁéor el Kyl ; % pe g ot
a&”@ép@%aﬁih}’y%‘éﬁ@ﬂed fromthe group consi sting of
-Cl_6al kyl, -C3 80yc| oal kyl, and 4- to 8-nenbered
heterocycloalkyl ring; wher.ei n each al kyl ,

cycl ol Hy L H oatsllmhlepehdeuw selbied ftom Qg 'g@cb‘l?d bdnSIStlanaof -Cs-
w th on three substituents

e@tﬂiy t Iﬁitag‘tP gkylpand gnéo ﬁ1rtzetn:§16é¢d hetgsecusioalky! ingn wherein
bl ém@i/c IE@T ahb ?\%tl’é% CIBQW I% é)%hﬁﬁ?l e)7 r@ﬁfﬂ ﬁ% h one,

etero rmn reln

| jtwmgrittneemubetnﬂlehtss bstltut ed with one, two, or three

Substit

. sel et elﬁrﬁﬂl? O{H\ée %‘?ﬁ@@%li %gpecéfifds I@_’?ldtigfgq’g}elgtcloyn&stlng
b?ﬁark foro, C@Flzrocg':ﬁtkgkgﬁd cBal kyl , '

-C1 O—I and - erein Re and are
i ndep%nd@@hﬁ \Bre |gagh Indﬂpma{tﬂy Hcﬂmﬁmsalkpllg 08 FWand R° taken

%g% %\ﬁt‘?ﬁgegﬂ/ q&%&%@ﬁeﬁ“&r&gpq 4toRl wtenque\'r%do N

' heterocycloalkyl ting, said rlng optionally substltuted with halo, -C1.salkyl, -OH,

or -OCs.¢alkyl;

R12AIS mdependently selected from the greup consisting of -Cq.salkyl, -Ca-
scycloalkyl, and 4- to 8-membered heterocycloalkyl ring;lwherein each alkyl,
cycloalkyl, and heterocycloalkyl is optionally{substituted with one, two, or three

. Substituents R%;

alternatively, R'" and R'? taken together with their nitrogen of
attachment form a 5- to 7-membered heterocycloalkyl ring; wherein the
heterocycloalkyl ring is optlonally substituted with one, two, or three
substituents RY; |
each R? substituent is independently selected from the group consisting
. of -Cy.4alkyl, halo, -CHzF, -CHF,, -CF3, -OH, -OC;.salkyl, -C.4alkylOH, and -
NReRf; wherein R® and R’ are ihdependently -H or -C.galkyl;

comprising



(XXVI'1) reacting a conmpound of formula. (XXIII) with
source of bisulfite; in a.polar organic solvent; to
we@izad7thssdse correspondi ng bisulfite, the conmpourdTai2006/041590
formula (XXVIl1); R4 RI4 ONJ N ON (R13) | q
(R13)g HO S@BNa CHO (XXI11) 5 (XXVIl) reacting the -
compound of formula (XXVI1) with an or ganR&4 or A
i norgani c base; in an organic solvent; to\yi
correspondiRld compoyrd of fornul a (XXI ')
2007/ 053386 / US /041590 R14 R14 '
ONJR1 i X
(1) R12 nd rejacti ng the. -conmpound of) forrrula
j onpound of  fornul a. (

HO”™ = “SOgNa
XXV |
reacting a compound of formula (XXIIl) with source of bisulﬁte"iﬁ a.polar
organic solvent; to yield the corresponding bisulfite, the compound of formula

(XX

CHO

(XXVII); i
R™ -
'><\N/A | R* A -

o oS
ol |
7 | i > '
|—(R )q 7
(R
HO”™ SOgNa tho (XX1l)
(XXviy |

reacting the compound of formula (XXVII) with an organic or inorganic
base; in an organic solvent; to yield the corresponding compound of formula
(XX11D; ‘



. herei nyand a pharnmaceutical |y acceptabl e

In an enbodi ment, the present invention is directed to
processes for the preparation of a conpound of

woanimoszsssl1s) N ON ("N Q) (I1s) also knoraTas2006/041590

(4-cycl opropyl - pi perazi n-1-yl ) - (4-nor phol i n- 4-yl net hyl
- 10 phenyl)-nmet hanone, or its pharmaceutically
acceptable salt thereof, preferably the R4

di - hydr oghl“ori de sglt. The present inventionis }6455
further di\%\oea product prepared accope
any -of th QeEssed described herein. 15 14 WO '

ct
r
2007/ 0533B6 PCJ/ US2006/ 041590 |||UStréﬁiveh§LP;de
[ s phar macgutt i calg®@onposi t| onmp¥A’si ng a
I

i nv [
phar mafeuti¢al ly acceptaBTN’barrier and a} product
descri bed

illustr

: : 13
pharjmac 13yconposi ti de by m xi|Qg alprgau
cggréfng to 5 @ﬁQUgf the proce s descri bed

carrier.
Il 1 ust i ng -t heXXIHyention is a process f qpﬁﬁhana
phar ma ical conposition conprising m xi a
product prepared according to any of the proaeesses
descri bed herein and a pharmaceutically acceptable
car r iand rep@ting ding cofmpongd o ormmula XX witrea rmehipolmdodf

0]l B Pl AR on Bl L1 e st to

- yidig 186 @uﬂesF@n@ihgtcbﬁqumﬁqdrtﬁ%ﬁhelai (#).di sor ders.

4

i ncl udi ng. sl eep/ wake ‘and arousal /vigil ance disorders

(e.g. insomia and jet lag), attention deficit

hyper, i Vit i sarder DHD) ...l ear nin d nmenor |
di 'sor!ggds%’(}néégﬁ#%ﬁv@%a@g? éﬁ'{‘}’%w}”?ﬂs lgﬁqﬂ%(?lpolgrocessgs for the
prepa@geniaf a cdrhpoumd obformdéar@ily)i a, mld cognitive

i mpai rment (pre-denentia), Al zheiner's disease,

epi | epsy, narcol epsy, eating disord , Obesity,
notion sickness, vertigo, schizop i a, substance
abuse, bipol ar. di sorders, nic N

0) N

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

10 phenyl)-methanone, or its pharmaceutibally acceptable salt thereof, preferably

15

the di-hydrochloride salt.

ThepmsmﬂhwembnEfwﬂmrmmcmdu)apmdwﬂpmpmed
according to any of the processed described herein. |

10
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di sorders and depression, as well as other histam ne

H3 receptor mediated disorders such as upper airway
walkbergsser esponse, asthma, itch, nasal 20 congestis2we/041590

and allergic rhinitis) conprising admnistering to a

subject in need thereof, a therapeutically effective :

amounilusifativepoiotiedheemioaria nashaneeedicos doPrposiivh %mprlsmg a

I AT T
f
dfhBe 'p'ﬂd(%%e%rﬂés%nb & h!é?&noAnailllﬁ’étPﬁgﬁfsc“ EH@V(%QPQI isa

according to any of the processes S
nhﬁém@C@paﬁdtdqmp@mtm maeldi lpyamixing & grotinetairepgied #coding to

CTREM G5 o hely 3% Phaidea el aesentable
adefieci NuSy MRPaid 'Mt/ér)ftldﬁ iSY PRicess fcﬁ*[?h' g(eg és@rmaceutlcal

| earni ng disorder, (g) a nenory disor
COFPRYItioRCaUPdsETLMBdNDa pradyct mw%redaccomm@wanweﬁthe ‘

ld “
e EE R o< ibe TR Brelacd Uity @208pigblecearger
(n) epilepsy, (o) narcol epiy, (p) an eatltng di s?[;:ier
erti
| gg?’]i %ﬁﬂﬁes?l %%V'é?% tl‘al)rlrf?‘téqlﬂ%gﬂ%géﬁlégaﬁég?)@r\e;hbg paliserder mediated

&) oS  pie R, e F"S\Ag'tg%zé %%ﬁ?‘?’eés‘?'%“ fm ihs,group

O@lnswapg af Ineugmloglce:ﬁq;mdeﬁs inCidirasslbepiwdl@ aid aidushl/vigilance
.congestion ? é #@Iler c.rhinitis, ina
Al iHsaaierdist ad) RerReRyiigrisers
' VdningTaved B dri6R BBnttive By ERIHCE
OBV i AR IUEn Dotk e,
r@prng:@[q wpﬂarmnatnpm—&grpenma? gi1ie] qomﬂvmlmmmeht {pre-dementia),
a s he

AR Mk B ol eetoe YsardPisopboahy motion
s«rﬁmdsm\m*rﬁgdw@bﬁlﬂip?ﬁem suhtan@dThpBsé, a58BeP Hisorders, manic
disorders and depression, as well as other histamine Hs receptor medlated
disorders such as upper airway allergic response, asthma, itch, nasal .
congestion and allergic rhinitis) c;ompnsmg administering to a subject i ln need
thereof, a therapeutically effective amount of a products prepared according to
any of the processes described herein or a pharmaceutical composition as
described above. ‘

Another example of the inVention is the use of a product prepared
according to any of the processes described herein in the preparatlon ofa
medicament for treating: (a )a sleep/wake disorder, (b) an arousal/vigilance
disorders, (c) insomnia, (d) jet lag, (e) attention deficit hyperactivity disorders
(ADHD), (f) a learning disorder, (g) a memory disorder, (h) cognitive
dysfunction, (i) migraine, (j) neurogenic inflammation, (k) dementia, (I) miid'
cognitive impairment (pre-dementia), (m) Alzheimer's disease, (n) epilepsy, (' 0)
narcolepsy, (p) an eating disorder, (q) obesity, (r) motion sickness, (s) vertlgo
® schizophrehia, (u) substance abuse, (v )blpolar disorder, (w) manic

11
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10.. As used herein, the ternms "including",
"“contai ning" and "conprising" are used herein in

woOhei7r05838€n, non-limting sense. The term "al kpCT/US2006/041590

-refers to a straight- or branched-chain al kyl group

j : t dn th hai, n. :
eIk 4o SeBRE RERa g fesatit i Gitmadee)
lieh, (b) Slasabtongdstivndgges)taidrdiy rhihits, irch RvibjddEin need thereof.
n-propyl, isopropyl, butyl, |sobutyf, sec-butyl, 4
tert-butyl (tBu), pentyl, isopentyl, tert-plclantyl , )
hexyl, 1 sohgptla 8RchEBEHIPKFoNZIE Tkt IUENTIORY ' one
refers to a . = = al kyl
gr oupl reapresgnt inventlon is di2cteat oqroedsyss fontHdsrephRition of

Exenpl a [ kyl e groups include nethyl ene,
,Wm@ofﬁmﬁwﬁﬁﬁb, and the l'ike. 12 WO 2007/ 053386

PCT/ US2006/ 041590 The term "gl kenyl "srefers to a
straight- or branched-chain Ikenyl/(@up havi ng from

~2'to 12 carbon atons in‘the a The doubl e bond of

the al kenyl group is formed [by- two sp2 hybridized

. carbon atons.) Illustr veNal k@myé)pgr oups i ncl ude

prop-2-enyl, but-2-enyl, Yut-3¥ényl \ ) .
2-met hyl prop-2-enyl, 5 hex-2-enyl, and the like. The
term"al kynyl" refers teo agtrai ght- or branched-chain
“al kynyl group ha@i@ m4 to 12 carbon atons in the
chain. (The triple bo he al kynyl group is
formed by two sp hybridi 2d carbon -atons.) :
[IlTustrative al kynyis groups 10 include prop-2-ynyl, .
but - 2-ynyl , - but - 3-Yny\,,~Z- net hyl but - 2-ynyl ,

hex-2-ynyl, arid the m ke. The term"aryl" refers to
a nmonocyclic, or fusedrdt spiro polycyclmf, aromatic
car bocycl e (riag st3uc%ure having ring at‘ons that are
al | o¥reseimp, B havRigRf rand B'tarelss hérein defomes, peeful for the

T TR YA S —

i ncl ude phenyl, naphthyl,, anthracenyl,
phenanthrenyl, and the like. The term "heteroaryl"
r ef erAS ¥eedhhekgindelteans dncluding” Bicontainingt ard“comprising”

REVERY Herdip RIGTE bbEr B EAAGRrse: Don ot one as vel

as nitrogen, oxygen, and sul fur heteroatons) having
from_3 to 12 ring atons per ring. Illustrative

exanpihéstesn ‘Bl ek ogr slraight- o€ biiarrched-chain alkyl group
having from 1 to 12 carbon atoms in the chain. Exemplary alkyl groups include
methyl (Me, which also may be structurally depicted by /), ethyl (Et), n-propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl (tBu), pentyl, isopentyl, tert-pentyl
hexyl, isohexyl, and the like. o

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.

12



the following noieties: COS Q11lp <S N NMNM \' N~NN

NNC, NN N. ') " NN~ C%a@uc) 25 S CINa,a on
wOl200785086 CzLXJ N N N x;: N and the lik N ~ ePCT/AR2006041590

2007/ 053386 PCT/ US2006/ 041590 The term "cycl oal kyl "

refers to-a saturated or. partially saturated,

monoc 8 moialkerydarefersis a §trp@lhyc§rd3raochedmbam>aikmyl group -

t n Il lust ve. -
g ol 21 Tl SloM ST TR GES Hovblgiteiid dighe
atbérmytl igesup 5 fBrm@d@iy tWoOspﬁ Hyibidized, ca@boWa@brﬁ§} MO¥trative
erocycl oal kyl" refers to'a

ﬂ@%&ﬁ?@&?w% '”GWQFL%’ BB-2EN¥pPHb2sawl bpEBrenyl, 2methylgrop-2- ehyl

DG saturated or partially saturated and.
> h?é)( rgﬁn%é‘ﬁﬁgéi"één ng atons per ring selected fromC

atorrB and N, O, andSheteroatorrB IIIlusglratlee 7

I i ncl ude:
?6? T,qgrfnoh g( pye? t%stg%ﬁ;u/%? branghed-gipgin alk\mybgroup
Havihrém®2 & @ @a@dﬂ a@n‘% TNAeQHAY M ipfe bond of the alkynyl
group is formed by two sp hybridized carbon atoms.) lllustrative alkynyl groups

10 include prop-2-ynyl, but-2-ynyl, but-3-ynyl, 2- methylbut2 -ynyl, hex-2 -ynyI and
the like.

The term “aryl” refers to a monocyclic, or fused or spiro polycyclic;
aromatic carbocycle (ring structure having ring atoms that are all carbon): o
i5 having from 3 to 12 ring atoms per ring. (Carbon atoms in aryl groups are sbz
hybridized.) lllustrative exambles of aryl groups include phenyl, naphthyl,
anthracenyl, phenanthrenyl, and the like.

The term “heteroaryl” refers to a monocycllc or fused bicyclicor -
20 polycyclic, aromatic heterocycle (ring structure having ring atoms selected from
carbon atoms as well as nitrogen, oxygen, and sulfur heteroatoms) having from
3 t012 ring atoms perring. llustrative examples of heteroaryl groups include
the following moieties; '

yo)

QQ Q (L/,N\/



NHNHN GO H,OSNS-0 0O HNNO CNHNH 15 (c) and

the like. The term "hal ogen" represents chlorine,
woOlorosssse bromi ne or iodine. The term "hal 0" PCT/US2006/041590

represents chl oro, fluoro, bronmo or iodo. 20 The term

"substituted" means that the specified group or noiety

bear sThe)'reemd‘r:yutnraekwu bsferd toemsaturdiael drﬂfemrally saturated,

"unsubstituted” neans that the specified group bear’s

MYNAHTEE Of or spife RAlYGHOlisgaraRaYely havingtfram g 12 ring
AEABDr iR, IHL‘I‘S‘%ra‘tN@‘éx“ahﬁﬁeg69%&!&@kglmﬁ'BBB%iﬁcmgeedth%rfollowrng

substitut & by one or re su
: HZ@GV¢SI53386 PCT/ US2006/ 041590 Where the term-

"substituted” |s used to d ribe a structural system

the sub 1 0y occur ny '
@ ) b’a“
5 -used S | c dn gaf t ] ar | n' t he” Schemgs:
and _5 o as % DL = :
R (5 b o)

D| fferentl al Scannl ng lorimetry DVS D;/nam c Vapour
Bonption < i%t hyl gggopro ﬁ}\
a’rigil, Ebhdfthe like.

Et OAc = Et hyl Acet ate EtC]—| = Et hanol

.‘ A “heterocycloalkyl” refers to a monocyclrc or fused or spiro polycyclrc
10 - ring structure that is saturated or partially saturated and has from 3 to 12 rrng
atoms per ring selected from C atoms and N, O, and S heteroatoms,

lllustrative examples of heterocycloalkyl groups include:

wdodaddaQ

/~\
=z w
n_/
pd o
I/

=
/
D
1
-4
j O
pd
T
TN
O O
\__/

15 and
the like.
- The term “halogen” represents chlorine, fluorine, brorhine or iodine.
The term “halo” represents chloro, fluoro, bromo or iodo.
20 '

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

the specified group is unsubstituted or substituted by one or more substituents.

14



5

woO-281m0gs3skt her NaBH( OAc) 3 = Sodi um

HOBt 1 - Hydroxybenzotriazole HPLC = Hi gh Performance
Li qui d Chromat ography' MOH = Met hanol MIBE = Met hyl

tri acet oxyborohydride NVR = Nuclear Mgnetic

AR ol AN i b e
'[fb‘slt ahiorie it to DeuratTanyvalay
SX- Raly Di flf racti ocr)t S Wﬁ?h r)ne\tf e?e%g%@gﬁggtﬂptﬁ%‘yﬂtpg)&?&em

the term"independentl|y" means that when nore than ﬁf’f .

one PRosHeRHEBLLd Ak SoeBBRRSh Ml tbe, Sobgmes and
Extameples1ére aJsSfotMWQOO?/ 053386 PCT/ US2006/ 041590 The :
as used her refers to an ani mal ,

term bj ect”
pr ef e@égly a nmamvef , nBlsN limjdazaleiman, who  has

been gy obj ect of_ tre %)ﬁ $rvation or
experinment. 5 The term apeu cally effective

amourPIPES used hex ei nDumnpyltdtayl araimgunt of active::
conp or phar maceut cal ent that elicits the-
bi ol g:gl{}lga medT ci n Fm?ﬁy&%m%mt a.tissue system = -
ani mahser hurran ¢ hat | DifRAE AT T4 %Lnécmar Arrle eafChef g
veterinarian,. medical doctor or Prnrc o

whi ctPY8cl udes al I=evi aDNOﬁmtﬁVaheursSmptlom of the

dlse r di sorder bej sed herern;]
t he ter%P conposi t1on" Wg':? i’.‘*ﬁ%’a‘"to&fw #pass a -
pr oduct conpri si ng thEeﬂ“@ﬁﬁr[f)d)(gﬁmU@gfygﬂjcﬁmrﬁel n the .
speci d anmounts, as well as any product which

resul t directly or iRigthE&NYr from conbi nations ' of
t he g@qcrfr ed |ng;redrgmy§Athattge speci fied anounts. - -

EtOH = Ethanol

HOBt ‘ = 1-Hydroxybenzotriazole

PCT/US2006/041590

With reference to substituents, the term “independently” means that -

HPLC High Performance Liquid Chromatography
MeOH Methanol
MTBE Methyl t-Butyl Ether
NaBH(OAc); “Sodium triacetoxyborohydride
NMR Nuclear Magnetic Resonance
OBt -O-(1-benzotriazolyl)

RH Relative Humidity
TEA or Et;N Triethylamine
THF - Tetrahydrofuran
TLC Thin Layer Chromatography
XRD X-Ray Diffraction

‘ when more than one of such substituents is possible, such substituents may
be the same or different from each other.
10.
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15 To provide a nore conci se description, sone of the
guantitative expressions given herein are not

wqued7iobsasad with the term"about”. It is under 8BCom82006/041590

that whether the term"about” is used explicitly or
not, every quantity given herein is neant to refer to
t he aEheJ’@Irrrg‘Iswwectbasesedzhdrelm reéraltcsan%(hlmalamefemblya

\Ri%ﬁﬁ‘aﬁ F e t| on to B gl ven val ue that
&jably & yman. uip Basbace e Akicstof trempent

@bgéﬂvan@nbhgxpéﬁmemncl udi ng appr oxi mations due to the"

experimental and/or neasurenment conditions for such

gi ven val ue. As used herein, unless otherw se not ed,

e e B ABRFBARY ek bt I3 s PR TS, Sears that

amting biiactive eomposid @:C;ﬁ@ﬁiace@ﬁ@él 'a@gnt Pl bﬁ&ieﬁ&e biological or .-

exa Ies i nclude, but are not |imt
'2 Ir?ﬁpo%?rﬁj'nt%@ﬂulelée@f%e&rémﬁh@r hwmao dinatss belng sought by

: %créé’é grh;ilgtetrﬂtaﬁah %Sa‘cgfg@%ﬁ@yﬁ cﬁb ﬁ'ﬁ(%lalgnehlch includes

eHematlmm‘rthe évhmt@rnelméthe:@leé@wdﬁd@@m@%‘eﬂgf\?eé%éd nor e

~chiral centers, they may additi onal ly exist as

di astereoners. It is to be understood that all such ;
o e

| ho U nBlath hE e EGEBbsRiGhARIRUAEI o hoblas .

POTUCE20MBIisHEDe specHiedringrlegient &t tHensduifiPamounts, as well

B5 205 Moot OER FeS iR Bleecty Srjnapah. diem combitationsias the

spstificBifgrediohes lﬁrtﬁé%bé@ﬂfléd a‘"f‘ﬁ @igenantioneric excess
of greater- than or equal %out 90% nore

preferably still, at an enant| orrerl c excess of greater

2 D orEalnd 8 R ST eS| 6 o e telerdlaive ¢ o
axmretsiDBgivarsheeireh Ry adtl qualifiad \Aﬁf!h #BaBFh @HSBL.P It is
ex ess of greater than or equal to about

4egrstaad thahmdrether thﬁéerm:‘&hﬂmni@ U@dm)ﬁ?élel’hw oatsnoeh, every

i [ S sent
SR Eferer Ao TLERTE 1 BoRl 55l g s e
mleaut tater toothe apppecbﬁmlubyi to E0chighah ¢HIB6 tIeeeemy | Ir€asonably
r th n or equal to about 90% nore

%V ﬁaﬁﬁggaqq theaﬁf mang il in theomds ingluging-appreximations due
ﬂ)r tﬂéteSJpehH@hté’lrarﬁ%laflnehgureﬂpé}ﬂtcon%ﬁ s'?BFg 8{\/% ﬁ}%m’e.

still, at an di astereorrerl C excess o grea
equal

As used herein, unless otherwise noted, the term “leaving group” shall
mean a charged or uncharged atom or group which departs during a
substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, lmldazolyl and the Ilke

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.
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to about 98% nost preferably, at an diastereoneric

excess of greater: than or equal to about 99% 15
weoéuoni7hvasasor e, sone of the crystalline forns foPCThS2006/041590

conpounds of the present invention may exist as

PRIEPARIAEH B8 Ao FiFis AEERIT A0chBpubnRL RS "

emmnmnm@rss piresdrd at mwgawtmnomermmes Img Bé%tréffgﬁefﬂcdﬁécﬁfal to
r.-conmon

é@?@éﬂ\& Eﬁ‘ldpéﬁjerﬁ {a?@t%ag}t@%éﬁrwm@ém%dem@r than or . :

@@%W@éﬁéﬁﬂg ve Ff‘eréﬁl R o4t ér{‘%ﬁ%r‘\t\%ﬁgﬁé ool greater

skilled in t o ni ze rein a
HEaaruaqmaktOe@b@ﬁt 95% rrmrepeasféraMwetﬂt |ab|anrm)arh©n€arde>wéss of

Gisbid g 67 sy o nd SRl oel rdfeHEN: ahan ahegtomeric
Soelseof geéattehmawmt@@aﬁ to 2BbUESOSR,. osmﬁrahrg \W/hﬁﬁéfﬁ‘cr%m

Where the processes for the preparation
eunpeuittis RIeseRtas g dl@stetelmnémﬂmwdlastergomrns pmstent at an

Bt sl S L5010 BRSSP prteraoy,

@lrea‘pdlaetsr&'@m@i’ib @xetogobhgiater thAA &@@a@uwébamxgd% more
ed in racemic form or individual enantionmers - '
f?fﬁ%@élypﬁi@p% Ay diastereompriceness of séetater thanyon equsl o about

yorr fn%gé B}éf%belg Eﬁlrl &W&HQ@%%XN %e@@f@l%r%an or equal

reso Into t nmponent Zhant
t@mbMBS%Gandrelm@b@/ aﬂaﬁﬁiwstéxyeomam@(désteﬁ lgreaweman or
' such as theézfrmﬂtlon of diastereoneric pairs by salt - .
an optically active acid, such as . - ‘
( ) d| p toluoyl-D-tartaric acid and/or
(+)-di-p-toluoyl-L-tartaric acid followed by
fractf@y rrrmrg,swmmoiatlne oryséaihhe foasgrsrfer the ommpbundlsaof the

: d

S ERt TR el iR B badison B SRR als eiioc ine
ingludbd ma:.g:re@@ht MveRBORY f hoditionJsdBERY Fhe B6MpbANds of the
chiral auxiliary. Alternatively, the conpounds may

9f6§%mt\/ebendm@aa form salvates with avaien(i.eounidigteshor ocbmmm '
&p@ﬁﬁ%ﬁ%n@r rR:f E@&{ @lbgﬁsoefretahseo G éﬁ@e‘ﬂqﬁg’p%?nwﬁpa%ed

esent T mvant be "necess
wwwhnmbseop&x¢MRsen@naen5|tlve or reactive groups on
any of the nol ecul es concerned. This may be achi eved

by .
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
‘systems, said reaction step may also be carried out in a mixture of the suitable
solvents or solvent systems. ' ‘

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers,'these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolutioh. ‘The -

compounds may, for example, be resolved into their component enantiom‘érs
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means of conventional protecting groups, such as those
described in Protective Goups in Organic Chem stry,

weaon7hsBsyW MOrie, Plenum Press, 1973; and TP&E/US2006/041590

Geene & P.GM Wits, Protective Goups in Organic 15

niihe g, John Wley & ns 1991. The protecting, S
BV SHRTEard je ot POl asiing Tommlan ebd asiessemaBh pairs by sal
ﬁrﬁ&ﬁioh%iﬂgaﬁ%bhﬁéiﬁy W@& oL dhss (?LH it ?I‘hoxﬁ?ﬁgﬁhﬁc acid

one skilled in't recogni
pnossskdi-plolubg-L-tartarenacid riwlhmgmluy frattioregl cogstallization and

DEBRIR e 1 L o, TR B R A e
mnmnh df@i@éiéiéb‘ﬁneﬁd“éét@?@ér Binidls) tollofveRFBPEh rﬁ’é’tbgﬁﬁahlc

of the conpounds of this invention. |In genheral
peRariatign andiremsyat ahidte ciedl audibaiy 2Alterestieslytthe compounds

R e SO

‘treatrrent of the present 25 invention, the term .

"adm ni stering" shall enconpass the treatnent of the

- vari QMg %‘N@i@h@ RIesessasclor wraparatien ebisotampounds of the

oS5, o) SRt SR 048 b

rea@tivesgreups Dachrqomfribendollenuies\wnaétr%d arts mhay bétachreved by
Conventl onal procedures for the -

s o1 GivaRlonR iR na orawes uchmsdnpredesgibed in
Fietdcviaé o186 i riis%ménbi% &Pei §’§€"@p®m'%g gﬁ%%s

1@@67;86%%\8/6 GJGEHHSQBGB/MAMM Pretactive & rionpstmnl Orqamc
Syihede Lonf whPF s SERe Y, Ot Biebihe Gioups mirPRapmoved

al dosvenient b@hi@tﬁfent s&i@éléiﬁﬁylmétﬂoaéi Rn@ivﬁﬁ?b’rﬁtth@ BriOfFor
npounds according to this Invention or' of heir

eﬁﬁﬁ\n‘&m sidliad ip tb@@é‘pwdbneéogalzeéhaisu .tln@pr@cesses of the

PP OSSR i P FREER Sy BBl e RN BB

| groupeeslidiyasr{G4.gatkydcarbbnyl©saditylt he conmpound with a

solution of a pharnmaceutically acceptable acid such

~as hydrochloric acid, sulfuric acid, fumaric acid,

mal e, '

el SThetie S SHAGHBIinEfidbe il s Soff froBFIELPine
cphmpsphds iof this inkenfiont Hegeneesl, suddr grodneys will be functional
derivatives of the compounds which are readily convertible in vivo into the

. required compound. Thus, in the methods of treatment of the present

invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with ei |
compbund which may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the patient. Conventional

- procedures for the selection and preparation of suitable prodrug derivatives are

described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985.
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10 conpounds of the invention carry an acidic noiety,
sui tabl e pharmaceutically acceptable salts thereof

woayo7ioagisade al kali nmetal salts, e.g., sodi um BCT/US2006/041590

potassium salts; alkaline earth metal salts, e.g.
cal ciumor magnesiumsalts; and salts forrred W|th

sui t abbreusy @&nEdmiﬂ@&h@Salt@oﬂthe SBIAPSUMR ¥f tﬁ@iﬂ%h‘ﬂ‘ﬁn refer to
salts. Thus, representative pharnaceutically

ROPE6KIEHP a§'5'|aF§UF'ﬁéllma§C?ﬁtam§ safist] Gtheigsaltscay kowever,
BRNEEHESH! RO Bgéﬁé?ﬁgﬁ‘ éf g@nﬁggﬂhgglag%@ t&btgf’sgljnilgﬁﬁc)n or of

bitartrate,
¢Iaetsphatreacemlcbﬂm atesptablecsdlige Suﬁhl@l\étﬂmﬂfaeeutléélvéﬁc@ptable

chl ori de, ,edet a edi syl ate, estol ate,
B%( 95 € ¢Q/RRPYRdS In L}ch?c@ﬁ tiog) satisrimhish reay fanexample, be

|
?WFW%@@%%%P@%Pﬁﬁ%é&ﬁﬁﬁaba;zhﬁaapﬁ%ﬁ%ﬁ g e

armaceuticadly laicoeplable deidtsach,ad acirothlonateid, balﬁmm acnd

TR el B G e SE S, SR BT ac

rartdrs gcid\earBbhy eﬂi.w@aahagpmﬁm@é.a mmlﬂbrmeree%ﬁere the -
panpat e (enbonat e), palmtate, pantot

GRBSNECE Of th bygRtier CBWI%@mdlctm@lenatseltalzlE pharmaceutlcally

PECopH Gansihefidtfay HA Sva HRERSAST o1y SRS
anthssajmrsatts' alkelecsaiti aidtyesas), @99 a@ng,gﬁgglsm\é(@hgglumga“s

u repar ation of ar maceuti cal y
éé&ﬁaﬁpfén%fgwg suiablegrognic lfqamdémmg quaterngey ggmonium

< gaﬁé u¢huga,%ﬁ?é§e%t§t§)e%ha%'g?a BB AR Bk ﬂ%ilrbc’lude the

| at ed no aci I'C acli al'ginrec
§§ ibg:c acid, L-aspartic aC|d benzenesulfonlc aci d,
benzaqj ace anldoBenzoic horjc

aci d ac%éﬂ.ﬁ ggg%ﬁr}egH fenatgc §nzeals. 6ij_:a%ona4t- blSU ate, bitartrate,

ECI G déoca':l ' ' C
g%’.r e caprlyl x: ggm@d@taﬁm&% 855%@?19& CRRIrRYEC clavulanate,

prpte sibydoollosde, e@etﬁt&arﬁdtsyéaiedestolate,l esyiaiedfumarate

GUEGPRLS, 361y SodRl) DR Euo dicinr

Iydiw;adbaauye diyroieemitophydrachiride owﬁrsxwaphthoétéwmcfe
ac | d, A iact aric acid, gentisic acid, glucoheptonic
glaf

Lsotron i lcighienateplayraigo Matate, malenteL mgndelaiec
o A T O, iy,
(ithete,- Nmethylgamamlne)a{mhohanm isaltasledte, pb&ﬂia@@l(@mb@nate)
Eixn%[t%g lf}e(r:]lagé p%&sphamdlpﬁosphat’e g&'yé’é'lé&u?ghgte
salicylate, stearate, sulfate, subacetate, succinate; tannate, tartrate, teoclate, '
tosylate, triethiodide and valerate. | | |

Representative acids and bases which may be used in the preparation
of pharmaceutically acceptable salts include theé following:. | |
acids including acetic acid, 2,2-dichloroactic acid, acylated amino écids,
adipic acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic aéid,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic
acid, (+)-(1S)-camphor-10-sulfonic acid, capric) acid, caproic aéid, caprylic écid,
19
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aci d, nethanesul fonic acid, naphthal ene-2-sulfonic
aci d, napht hal ene-1,5- disulfonic acid,

wa-207¢hsss8y - 2- napht hoi ¢ aci d, nicotinc acid, niPCTAIS2006/041590
acid, oleic acid, orotic acid, oxalic acid, palmtric
aci d, panoic aci d phosphoric acid, L .10 pyrogl utamc .
ciignamicsagid cgitriccacia ayclamigicich-deglecylsliferiaacid, e’shmartZ-

i 50, S A5, 2 B e o i

foriasicusiesgdlaetatie aai, deanisic weiE eil@MNepidit deide glBesR acid,
i ncl udi ng ammoni a, L-argini ne, benetham ne,

Qf@ﬂmrﬁmlﬁ@mdsd-l -glutamicragil,axoue-gldrdt iagisl, glieatiolcid, hipuric

tlﬂ@?%@%lg%glod mﬁp&’chmﬁc&,&s-j_‘ﬁﬁﬁg lagfc? %) DE?&C’[IC acid,

Iaétﬁbtdwd aclblumlagcudqu_ab@mc Reid, nialbhicrﬁcfi’diz(‘lb-@bmandellc
ysi ne, ygnem um hydr oxi d

'8&1 708 QMG |aytdr@aphmalef@ -2-syilfesiceasidenapivhalesetihb-
d;%h“fn@é 451, A SN MEBRMRC ol RIcBh AR, nRARRRE e acia,

‘ czm’nb acnlc ohabb' amddpalrrﬂ’(hclamcﬂrpa&n@otbcl‘d: rﬁh,osbherl@ aeigicnt
i on |s di rect ed é*o prqcesses for th

Ay R AP brsAlEHScRRid-BMIneRALRAC(A0id, Sebaiccid, stearic
m@ucelm& acidi §1§I?1Frfceé’dT8rtann %(flé‘t(grglLSfélrt‘éﬁE dg?ﬁgg?aérpc acid,

or a pharmaceutically accepta
wtwétu@aﬁsulfwnm@mam urld]aBerRitBacnd{landp and g have any

Cher dePegroliaci afR, LoR o Re T fR Ry penzating, caloium

i@@%)ﬂ@@%ﬁ(ﬂménde@rﬁbﬂ ietiRHotarh My, eﬁéthyl&Hﬁrli\e @ﬁdlngﬁlﬁo)

may be used where Einroprlate Wit h an¥
ea@@n% ethanelanging; athysnegianimesbhmethidilyesininer bydrabamine,

A EROSTE  Fa EP15EE. AR et
pipérpzinee petassiurh hydroxae, 117( zahym?@tpgrl}mﬁyqurghbmepw@@fdary
rocesses or

|n.vent| irected to

AHBFary $'P8hﬁ)5<? Oé@ﬁpH@ﬁ%@ aming fiamethamingRedaine ydroxide.
and R12 are each independently selected fromthe
group consisting of nethyl, ethyl, propyl,. 20 WD
2007/I0me@ebadim&nsztb@aareseﬁigﬁvemmnsamdciedam piocesses for the

PRSP AuEhi BBl o SRR AL B e R Histarenrer

hyd4ter s6lva therdutpboh 'pﬁwmaéélﬂlda‘ﬂy QEBE ALl Qé(li am@@‘ﬂ? ester
optional |y substituted as described above. 5 I'n

tiaerieobi wherein Bhe Fr BenB i, v @ndidhave ady Déﬁleameta@lngs defined
HeYQREBSSS ah@'eduiilents thereof, or at least one of the following -

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.

In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (1) wherein R"' and R are each
independently selected from the group consisting of methyl, ethyl, propyl,
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preparati on of conmpounds of fornula (I1l) wherein Rl1

and R12 taken together wth the nitrogen to which
wohey/oaseat t ached form 2-net hyl pyrrolidinyl, BET/US2006/041590

hydr oxypyrrolidinyl, 3-dinethylam nopyrroli d| nyl ,

%%?@I%'ME}EE}ML %g;pé&l,' H%Myqyclopropyl cyclobutyl cyclopentyl, .. -
@CMXW)e&@tlbmklplpwrahdnﬁylnyipen@l rrhgl_‘pﬁollmyldfaﬁg thlomorphollnyl

quoroplperl I uor opi peri
Qﬁdﬂ-@ﬁtfquﬁﬂvwbpgﬁumﬂ ayHesgibed above.
trifluoronethyl pi peridinyl,

4- trlfluoronethylplperldlnyl nmor phol i nyl, 3- .

hydr drygn embodirght, the pne@éﬁmpeﬁmm @& dﬁ)’éoted to processes for the
¥droxyrret hyl pi peri di nyl ) A
FH@B @tsoﬁeqfrgﬂrfm%}dwfﬁwmula (Hywher@na Ayaingl Rértakemidgether

vﬁ‘lﬂﬂbf‘%[ @g}ﬁﬁéh% l’@vnlfgﬁ{ Ll'g;‘l | ne Eﬁaﬁhggtfq%lll @m%%yllpyr}roﬁld}/nyl 3-

W?’%W"B"UMNW ﬂlglfdthylaﬁﬂndpytrﬁllgml 2h% Iolllrrr:ethylpfrrrolldmyl 2-
S PR lBin gl e By TR BipsHicinvh 471
flu@ré}ﬂ?éﬁ@ihy?@b&@if%%plpérﬁ’tﬁnﬁ %e@ﬁlubfb‘rﬁ?é]erjlo%%f

direc rocesses T
tﬂfdﬁﬁfémﬁibylbibeffldmv\uldatr(fIUbyomemyhulpendmw anodpiRilyt, &ken

VR RRa S BAB R A BB Tiofng B

| h@dﬂoﬂmﬁéth?rpmrmﬁyl - hybroxyﬁeﬂﬂﬂplﬁﬁﬁbmﬁ h¥mroxyeth¥]Ig|pend|nyl,

- met hyl nor phol i n- anot her e

%me&'eﬂmormwryh 3 aydfpmenetéwmormo@oeoeglee for the:

PRI DO PRI ® BB 55Tl 1.
didxeythioraogiliclioke g, beermethyhelpholih-4-@5 1 n an ‘
enbo |rren t he &Eesent invention is directed to

proce3 888 ﬁedrerf“ﬁ Imend jhe reeant dnverdipnds wirected bcnrdoesses
f
féﬂhtgegqrgﬁé%gigr??gonﬁ&dfo‘é df@ﬁr‘?ﬁ&ﬁﬂeFWh%{/elﬁgﬁgcéﬁcﬂgr’ Aen |

together ‘dggoldc miragen toeviticle theeyt aienatéardhieanforra pdpe@dlhﬂ%- :
I N N KT
lpregRginér éMpedinem, tHe &*eséﬁit |ﬁ€’eﬁﬁb fsoc??e?:)?@& \/\}16 ?Foctelg%eis for the -

preparation of corrpounds of formu

Prepargtion ofsempounds oioroudy (I05888@irPBT am2 (i taenangether

W B8 RE00H 1 hier 5 AL A bna L el °7 Zfﬁuf a

(1) that satisfy any one of the corrbl nati ons of

defi |i1| tions gl ven herein and equival ents thereof. 5
n an embddiment, the present invention is directed to processes for the

preparation of compounds of formula (Il) wherein each R'® is independently
selected from the group consisting of methyl, methoxy, and fluoro

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

preparation of compounds of formula (I1) wherein q is 0.

Inan embodlment the present invention is directed to processes for the
prepara’non of compounds of formula (1) wherein R' is —H or methyl.
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In an enbodi nent, the present invention is directed to

processes for the preparation of conpounds of formnula
woRb)7sedsect ed fromthe group consisting of PCT/US2006/041590

(4-cycl opropyl - pi perazi n-1-yl ) - (4-nor phol i n- 4-yl net hyl

- phenyl ) - met hanone and :

(4-cycl opropyl - pi perazi n-1-yl ) - (4-nor phol i n-4-yl net hyl

- phenyl

of ' g atn FR0BARCER, b HBURL BT (ot G BR243ESS for he

mepamn@fmmmpﬁsomf foannllaa(ﬂ) that Batisfyearpoome ohthe ar e

f.u E g nt di sease states i n which

P HRL S ph e ot BiYen hora oo QRIS thetastar |y,

15 the conpounds may. be used in nethods for treating

or preventing neurologic or neuropsychiatric

di sorla@nsemhotimienigthd prepentikeenlich isrditesiéd W grdcesses for the

AeBAEREnRYcBrihal B adRdul el e higrmingonsiting of

(Aeoyeloprelbyd Qi p@ﬁim ¢%f(k1tmt¢ﬁ>%!4ﬁf4lﬂﬁﬁétﬁ% prﬂ'@rﬁfl)am@ﬂwanone and

neuro enic inflanmmtion, denent

, Frﬁdﬁl%ﬁ%' Rupﬁr@zmeinyﬁt(ﬁaporpmllm4zw6m’eylﬂ@wen>¢)emgmanone

arcol epsy wth or wi thout associated.
cﬁ@@éﬂr@?@éﬁ@ catapl exy, disorders of sleep/wake

honmeost asi s, idiopathic somol ence, excessive daytine

I rcadi an rhyt hm di sorders,
o Eiﬁf?eif?&aéeunéﬁ ob e ieSonLnVGIAon areomeriisaars of the

- I@ﬁ%ﬁ@%qe&\éﬁtar SARERs F‘G&ﬁ he%bﬁ@%%ﬁ@%{ré%@?ul lr‘?#?edfré’atment :

15

20
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peri menopausal hornona Ttis I-nson"s-rel
of sisepse staesds whichthalhistanmigads eppts s tvoivadat M’tlcularly,

5B TRLPE BB RS o751 neuroiogi
o8 GlaluzeYCRRItAG d%@b@é@ﬂﬁ@udlﬁ@%p/\%ﬂé 'a% &bﬁ@%ﬂﬁéirﬁnce

mani c dji sorders and depression, as as ot
digaIgpfelesy-iiRsemniEhand st lagt aﬂemieawefmtmmemcm\sty disorders

. (DR o R SRR cafiihle PUSLIHERRR Ritreice.

rieur@gedic Bﬂ:cmmmtatlon dmﬁnt&dle?lﬂpéggrﬁWe ﬁ?p&fﬂh@nt ﬂﬂ@ dten?]entla)
{ tures methods for reventin Iti
"‘t'ﬂ?ﬁen %é%‘%ﬁ epi lepgy n@f@é@@%Wﬁlb 06 wtappawsmlafédg:iaéaplexy,

RO s A AR AR 0

emcmmdewmemmpmemtm@) sire&@anebytthD&brdm sleepfiatigue
nea, shift work,

B t hogt ‘as,soci at ed ae Q
dﬂr% %Wyéﬁ [gug, dfRVSIDRSS ARROGIGIRE Withdlegp @pasa. slegrimipgiiment
du® t8ipesii fbpaisBl REREETA shifs, PASiRESPE8ltdd tfgue, MS-

related fatigue, depression-related fatigue, chemotherapy-induced fatigue,
eating disorders, obesity, motion sickness, 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 respdnse, asthma, itch, nasal congestion and allergic rhinitis in a
subject in need thereof. For example, the invention features methods for

preventing, inhibiting the progression of, or treating upper airway allergic

response, asthma, itch, nasal congestion and allergic rhinitis. Excessive
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5 conmpounds of formula (11). The' process of the
present invention is advantageous for |arge scale and

WO 2007/08838%€er ci al pur poses because it does not PCEMS2006/041590
isolation and / or purification of oily internediates;
and does not require colunm chromatography which is -

danpinees sleepineas (EDISY mhay 6ocir WitiPBF Rithblieassetizled 3lcdp apnea,
%}lfdwpékr commerci al _scale. Additionally, the process .‘

preseeyalgid MSnaedthelikeray be conpleted in a
singl e solvent system whereas a similar- process,
di scl osed in US Patent Application Publication

2004 T}Eapr‘e@@nmnvennmm d?dsrﬂeld %alz %8%%33%8?9 b?é;ﬁé?atéon of
1 on
5 GuReg i pTIoma: (ke Themipares dubeanesort Rt
dcﬁ%’tég}é@)u%rfgr laB%é & l%' M )"\Grr é‘cir"@e?é}éi"@ﬂ@ﬁ?seé Be@?ﬂ?éé ﬁ‘aoes

to the conpounds of formula
natveavireisoiadioni arsct edpurificatipn of edy iftermédiatgy, emdrdﬁesmot

r%gyg% %W@gﬁgﬂa@&aﬁ{ w(uch) lrgérag?gsglrair%%i %B/ qqst mthbltlve
855 oS el SIUGRN 1 {0 e s
10 lp&qmtlormgy@gqmplw;qq inNa siAglessetreni(system, Rhe@ao asiortiat:
;{r&%éé,)dlﬁjrgsehl ihlus Patent Application Publication 2004-0010746 A1,
published April 21, 2005 (also published as PCT Publication WO 2004/037801
~May 6, 2004) would requireé nﬁultiple solvents (including reaction and - o
- extractive work-up solvents) if applied to the compounds of formula (‘I‘I)."‘ o
15 | .
The present invention is directed to a process for the preparation of

compounds of formula (I1), as described in more detail in Scheme 1, below.

' ' ri4-L_ I/ /\(J
R'® | l \ 13 | )m
- ——R -
~ (XXII)
CHO ' CHO
(XX) (XXI)
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" lcet othi@i 1 e, and the|like, preferably THE

Schenme 1 Accordingly, a suitably substituted conpound
of formula (XX), a known conpound or conpound

wonrepasede by known net hods, is activated accor #CTESL@®6/041590

5 known nethods, in a first organic solvent; to yield
the corre§£ond| ng canpound of fornula (XXI'), wherein L-

s-a sui le le nglgroup such as chloro, br ¥, - A
t | (wherein the activating a s

0C(0) O CL

HOBL ) | . -|mdaoI|de ,

CDIl fy, angy thejlike; preferably chloro. Foryexa
~chloro, {he nﬁ@oum%f for mJ(Pﬁed.

10," r acted'with a spitable NAl orinating aggnt s ch

chloride, t ni onyl Kdhl ori de, phosphgrus

pxyfhl oNlde,sand the |i ke—preferadty. abo D5 13
i ?of oxal yI | chl or i&IYh the presp hf

c anount of DMF, in _an organic sol
As- THH, tol uene, dich|oronet han‘e, di chl or oet hane,

I
Al ternativel )(XXIIl)e comound of - 15 formula (XX) 'Ns (1)
12

-~ keacted with Vil sneiel’s reagent

(chl or onet hyl ene- di met hyl - anmoni um chl oride) in an
organi ¢ sol vent such as DBghede h tenperature in the

r ang%ér%fgré P&I?‘bggﬁﬁéblg%@?nﬁ@é@%?lrn?)g@béto SRS u{ﬁ%() D Rnown

oompmmbbrocforﬁpmund prep¥Xed biyknoemciethotlst N @ctwtéoab‘zéobrdmg to
substlt QS& ound of formula (XXl 1) known
ﬁﬂ REOFNIE SvENtHY ylerdﬂ 6% C%eﬁmydmg compound

o‘ﬁﬁf@rfn%lﬁ 5(5( %@F@Hrﬂqs%fsuﬁﬂ%‘!)é%ggﬁ%ﬂohﬁ suchr %IS‘R{ Yromo, -

(g@esent an anount equa e equival en
@)Qrﬁemalkalb OBt4wbetein tl% actvptingedgaritss HOBH), hémidazolide

(BhERIAGTe 3ol SedhNbbShy, PouOR BeareriBBl crion as

TEA, F@r@&émpnyrwwbrem L"@Qﬂord«ﬂib c@ﬁcadumucagfggﬁ%gxg; s

potassium carbonate, and the Iike refe
r %ﬁl@@d\é}“T\&@JFﬂblmbl@Ierlﬂleﬁgelﬁ&%Ch 8s O@(atydmhlonde thionyl

SRR, BHELph 0 B NSRS LR, b TSR op,

Vequd/aﬂd]ﬂs lof b&alymr&é@d@m Whelplesehee vi &lcdtdl §mount of DMF; in

corres nmpound_of formula (XXII]I

a@cﬁfﬁ@ﬂﬁ(ﬁ VoY SRS T toluenes dmb‘ﬂorpgtﬂtm% dlcmﬂeroethane
aBeBAIE] o) the TR Frofefébly THFS AIRRRARRNHE cBrripduhads

substit

formula (XX) is reacted with Vilsmeier s reagent (chloromethylene-dimethyl-

ammonium chloride) in an organic solvent such as DCM; at a temperature in
the range of from about 0°C to about room temperature.

- The compound of formula (XXI) is not isolated.

The compound of formula (XXI) is reacted with a suitably substituted

“compound of formula (XXI1), a known compound or compound prepared by

known methods, wherein the compound of formula (XXI) is preferably present
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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conmpound of formula (XXIV), a known conpound or.
conpound prepared by 10 known net hods, wherein the

woangesssde of formula (XXIV) is preferably. pregemus2i00/041590

an amount greater than about one equival ent, nore
SFEE TR cUBERS allne, Naghy W3 B0 @nﬁ?:%rﬁob%'%q"i‘%%%s?um
curbonatd, Antike hﬁé‘@&efb’raﬁ %%%&%o@m?\lé@l—l%ﬂ&kﬁtﬁé base i IS

equi val ent s, nost preferably in an anount
ganiconrelBraRly n thetabsenoatof vatguiin al ssebad orddnic lsolvbat such

t h
SR TR T e A ey R
qrefspoalding cdaBbiikare) Brmuepexm) he reducing agent is.
pref abl present in an ampunt in the range of from

abou Re g m&BHU‘E’ of forayia (¥KEhtis nokisolated.ef er abl y ‘i n.an
‘amount in the range of fromabout 1.25 to about 1. S
equi val.ents; in a third organic sol vent such as THF,

t ol uefeg campauad oh idrmdl@(xxmj i$ Feadted vithr §u1%(b€h}0hMbstltuted
pondlng conpound . formul-a

CTél_“I%:'?O‘}“(I)dné %’ [ﬂ;ﬁgﬁg P%P&Oﬁﬁgundsorfqnmm@md prepared by

'l@i@WrPﬁ@‘tlﬂd@é We@énﬁ%é"&@ﬁy@nd UbkhLg! d(o)gﬁg?f rﬁﬁllyaoresent |

known net hods. Alternat he co
“(I an)am@unb@reamtbareabautjome equwaterft; mdre pai‘fén@lbly inhm amount

gfg@’mﬁ% ﬁif faérﬂr%%)@1 é{) t)é)uégr <y %ﬁqtsﬁ%noarlg %(r)erfglre{]be still-in an
DHOUNTIL A T o fomeioithes sbbod 2 5RRAARIBAYIFIOS] -

mula (11). Preferably, the first organic solvent, = .
p(rﬁ r@%’&’d’hé”cﬁ'@%‘t’ﬂtdn 3 tange ehiiomhabouti to aboutr equuvalents

ALY Bce o 8T 3PE g ARGPA SO A RSB UE B g
cyanphartydfidé candihe kel préferatshpwaB c?@%o@'@%ﬂ'? ti%e reducing

sol ent %3 m 25 WD 2007/ 053386 P

algﬁ” ﬁ%& ﬁ‘eq{?S%@ tipd yneyehin thevange @ﬁffoﬂh’ébOUH to about
[

TeqmosetgmdregiticRali W ahShalinifing FAREH: #but 1.25 10

apiogt d.% equivalentss pbadilmr@opgmmraoh’/eht sadH as EHF@MIabh@ '

und . of
BBl 0 PETRE. tudany. T 8 vsie bio,6Orimmntion sempound
oifmrmula(njl) is not isolated and is reacted with a :
suitably selected pharnaceutically acceptable acid to

yi el dhereorapeyndspbieamnuip ghds furthar bptivnially isalakegt arid Lor -
peftitd %c&%‘?n&%?dw m%fthgé’é.nﬂlltgmcanvgly, the compound of formula

(I) is not isolated and / or purified, rather, the éompound of formula (1) is |
reacted according to known methods, to yield a corresponding
pharmaceutically acceptable salt of the compound of formula (II). '

Preferably, the first organic solvent, the second organic solvent and the
third organic solvent are the same. Preferably, the conversion of the
compound of formula (XX) to the corresponding compound of formula (II) is:
completed in a single solvent system. '
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In. an enbodi nent, the present invention .is directed

to a process for the .10 preparation of the conpound
wofhodmssasba (11s), al so known as al so known asPC#AIS2006/041590

cycl opropyl - pi perazi n-1-yl ) - (4-nor phol i n-4-yl met hyl - ph

enyl nethanone escrib d in nore detail in

Sc%e) %’cﬁﬁﬂw{e“ NVeGtion, ghecermpsoay of formula (1)

|é>r%|tﬁér t@é&écﬁ\)\ntha“éun(a 1étted datm %

g U}yo 15 Scdt?‘e a?é%é%dyy gcgeﬁ l>§>6|le aé'd to

lél@ldtt @lwr@&bgndmgtMrmnpum&Ily@fCCEpta’alm aalt )axme cca‘npound of

R, o B sRipad R o6 ep B 833800 1B SSboundor

5 ’faﬁiﬁuuam@@h@ma&@ed bAd kR teriiiRdSsuitdb Oysélbe@d

organi c solvent, to yield the correspon conpound
marﬁ&cwrlaalm@ptab/lﬁ &cisl te yieldghe &osr@uspabdnem phavinageutically
r O) OCl 4al kyl , OBt .
%&g%ag%gtﬁ’z”é@b%?.‘*ﬂg c)ggen ul - im dazol i de
~ (viherein the activating agent |s CDI) and the |ike;
r ef rabl 5 chloro. For exanple, wherein L is

k , gm or'8,an %@beérfﬁ%ndnaﬂeopreﬁenmvanbwsadw%cte@ i atsaceds fier the
10 @eﬁaratt@w&tﬁelc%g\émﬁp {BEA0k ( ﬁe%??ogkﬁawh&k d&igﬁé\ﬁﬁas 4-

hi on chl ori orus 0X ride
qmclo@ropylajlperauhwéybdutmmrnm)hneftwinvahymhaeM) metharone, as

cﬁ};lc%ég?n 'mnorteho%tgr §cr}10eem8f2 %eFat alytic amount of "DV,

|10 L
COH ST _ Y

' [Nj k
CHO CHO
(XXs) XXls) ~ (XXlls)

| ) | N | ' /A
| N/A NG Ox N(\ ]
K\ on | ~c” \)

(XXIVs) (1s)
“ (XXlils) N
| CHO A k/

| ‘ ] O
15 Scheme 2
Accordingly, a suitably substituted compound of formula (XXs), also

known as 4-formyl-benzaldehyde, a known compound, is activated according
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10. an organic solvent such as THF, tol uene,
di chi or onet hane, dichl oroethane, acetonitrile, and

woheo7loskase preferably THF. Alternatively, t he eOMSA06/041590

of fornmula (XXs) i's reacted with Vilsneier's reagent
j met hyl - ammoni um chl oride) in an.

g hi or one %Jesi
- BpMneme ing Eﬁt %rgaﬁjemol\éﬁntafqmwﬁéhatcarr@spnndmge

oL o] PTG OB O LT o

ehieree bramoy - @@(@@-&31(4.’2(”(5/5 OBty wheagih elakle mtlmtlmgsagiérﬂbé HOBt)
R Eheesi e pebdnartent ' Chbaanduhs dkmcpreterably .

oMi®oei n the conpound of formula (XXIIs) is preferably
20 present in an anpbunt equal to .about one equival ent,
nor e rﬂf@@ﬂaﬁﬁywbﬁtﬂm L ig chbrechievangraund offormela (XXs) is

rgég%gﬁ@ih Sucﬁﬁg%r H %ﬁ{gégneor{;% félsrgoasaﬁg@%rﬁg_,ﬂ"uonyl
mudanpmaspnmrseoxychwna@samntwgfég Irp?]\éfétr%gp%aﬂggﬁ 1! 'Sdske

referably 50% agueous NaOH,
%w@i@ C%Péfikynl ghlojide in theepesssaae of efcalalytie amaundof DMF; in

‘ agﬁ(g@gmcférc?féﬂt Lﬁ:gi a?fﬂ‘lﬁ Loh?érﬁ: Jrﬁ?netglgﬁéjenghkg(%etaane

acetordisite, emnkmel likg, pmfpmluMTblF fmtdmhmdl%xhbkﬁ)hpo@ds@f

| fléwa%ég%rsf '%@ﬁ??ﬁdﬂé’ﬁﬁ ﬁls%@%@bﬂ&h@rmthﬂpae dlmethyl-

drsbhiusd chriae) in §ﬁ|o@ée§‘r9c séﬂ)/eﬁpg%cﬁ{; BIEM: ?f?ftéjﬁﬂy a?ure in-

(XXI'lls) is reacted with a suit
te® ngenaf fsemfajronil0aC tomdmyoomltemplemlwe as

nor phgline, a kno wherein the conpound of
forn‘ﬁ% W% dP n%&%'ls}'sp?@é%'? tgdy an amount.
greater than about one equi val ent, nore preferably ln '

an ampunt in the range 27 WD 2007/ 053386
pcT/ Ubgowenpausdof fasmula OfXlabisureattedowib ausuitbly substituted

K h
SR S nlTBGoflsF, 866 Bndlyf e M-caCloptodmitarezinang;
kpowhemmcwnd; mrenﬁmetcomﬁbdﬁmeoﬁféﬂﬁﬁlao(fx)(lfs‘)"% aké?éltably <

5 to about eqw val ents; in the presence’ of
24 %%ﬁiﬁ |"?16nz§§;‘é‘?+ﬂ” tqfual 5%am@m@@qualﬁa'smoresw@f&mbly about

?Q%?HY@% gfee gé rotegumrhgﬁ'g g(&ﬁ&%gﬁ%l asg (spfi 9 or
agueee@tsuch eenTEﬂup miPElAn pyﬁ@neaNg@H.;fKCDHQQb@DﬁUéarbthte
DR g Al BT aaCofth RO o
the base is organic, preferably in the absence of water: in a eecond organic
solvent such as THF, toluene, acetonitrile, and the like, preferably THF; to yield
the'correspondilng compound of formula (XXIlls) , also know‘n as 4-(4-. |
isopropyl-piperazine-1-carbonyl)-benzaldehyde. |

The compound of formula (XXllIs) is not isolated.

The compound of formula (XXIlls) is reacted with a suitably substituted

.compound of formula. (XXIVs), also known as morpholine, a known compound,’

wherein the compouhd of formula (XXIVs) is preferably present in an amount .
greater than about one equivalent, more preferably in an amount in the range
27 ' '
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equi valents; in a third organic solvent such as THF,

tol uene, acetonitrile, and the |ike, preferably, THF;
woaoyissxet he correspondi ng conpound of for nul aCTUS3006/041590

.10 al so known as

| hyl . :
&Hf@ﬁd 201 8 RS, COH ot bionel ooy BN an SyaLt in the
Il
fa‘h@%:bgrfr}%)éﬁtﬁgbgggS th é@t?§gﬁﬁngﬁﬁ‘£§ eﬁ;ﬁ)rré{ei@gly in an amount

indhp camgk of frowr alowt 1.5 kd apous2 @qulvamﬁatlﬁdh@ tederek of a

Bdheiocdect kel v NP RlGAR o BaRbUssotigmauangbatohydrid, and

t
SRTKESPRAS, NUEMAHSOUL Ay 1RO B Sp i iy
preseriin amamnunbin, thehangerqbtbronuabéutfbtdmbwt Z kbsivalents, more

R B D P TPybdng e Bt SR, 55 te plout e

SQUIVASHBNIN 4 thirhar qm%lk/éﬁﬂ é%haéstmrawl@eﬁéﬂéce%m{rh@ and
mu

conpound of for I'ls I'n-an enbodi nent’ of
tbﬁﬁ@@n@reifef@bm iT5if; te ryeeld eariespanding pampoundof foxsmula (ls),

48 KS0h AR Se SFBL A BRI 88 ehory-

meﬂmmmpendlng pharnaceutlcally acceptable salt of the
25 The present invention is

d of f
? Sr th e aé’meeﬁraé’“ of go %ﬂﬂ@&ﬁ@gg fWél?ers Retionallydsalaieshand{ or

: 4 ﬁlﬁﬁ%@tﬁt@%rcﬂﬁ? @ KAYWA rhbd d%ormlrerﬁét a)% fﬁtﬁé’%ﬁfdo%docff f8rmula
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bisulfite I nTerned ate a conp
(42 nqt)solatedmdsbhemsﬁem“ﬂma dhb compwidYf fohnala (lls) is

b di
B earsBBh e kRGBSt oYy efraskondice
pﬁmn@\t@dt@dl@tﬁdc@bmm@ dahehie bbﬁwﬁoﬁﬁb ¥ 'rd/rﬁn{@ (%?x )

al dehyde internediate (a conpound formu
in the Schenes which foll ow herei n) 28 WO

+ 2Por R LR OGh AR mihuBh, BRRSEPEMG ol Rimuia
(He) isffurthei wactdd witk @é@féﬁ}ﬂ@elébﬂe@%@hﬁc@uh@almﬁ@ole acid
conpri sing preparation-of its

fedﬁ'@é*b%ﬁafféao dé,%m pheEhaesytirly pecoptableasalbef e eampound of
Biraukl e fedd ¥atdo g:‘ﬁ'n & lﬁl%cprgseﬁqﬁvé’rﬂ IO B Eéfmpound of

pur i |ca i on accor
formula (lIs) is not isolated and |s reacted with a suitably selected |
pharmaceutically acceptable acid to yield the corresponding pharmaceutically

acceptable salt of the compound of formula (lls).

The present inventioh is further directed to a process for the preparation
of compounds of formula (1) comprising preparatioh of a bisulfite intermediate
(a compound of formulla (XXVII)) in the Schemes which follow herein) which

~may be isolated as a solid, thereby providing an advantageous means of
purification and / or improved stability and shelf-life relative to the aldehyde
intermediate (a compound of formula (XXIl) in the Schemes which follow
herein).
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5 met hods, for exanple recrystallization froma
sui tabl e sol vent such as nethanol, ethanol,

woOgoprisgsnol , acetonitrile, and the |ike, prefecahisy06/041590
ethanol. The bisulfite derivative may then be further .
reacted as scrlbe herein to yield the desired :
conpolfirfl B QF%”taﬂ'(q piesgnt Hlvﬁé’ﬂ%tﬁ digggjed i@ precess for the

élﬂﬁﬁ:faﬁgnb@tﬁéeafd‘éh @rrﬁ@ | ﬁg %&%Péﬁ?ﬁ% f’orﬁ@%k%%llg,s

is then rea acco
anlamlbg@rmretmn of ds goakdpomhding &isulfitd dwwmds@lﬁtlon of said

BHTE Beiirths asct SBth At ORG G MPH 40N AeSoseipedadngun
5 rﬁ@ﬂ@dsbﬁﬁ ex@ngé eeci@éwulzahan %‘b‘ﬂ?ﬂ%uﬁa%%eé%‘/\%rﬁ%%h a% OH

OL 7
rnﬁﬂjammeltl)warcotxn)sopmaﬁocme(roomue,)anm IFRMpreNeMbI)Oetﬂhnol

TP Hened ey ined 58 duherigadiod & pebadiad Teroin to vield

thaideabiby csn’q:&iunﬁtdfefdrrﬁ arPOY b aﬁémfaﬂr/@lyl fal y@@ rea%té@% form

rep ar ed known e

onpound or .conpound
. | Eétqomcw acgggmpl@g()@&l) adhich lst en reacted accordlng to the:
10 . processes as described herein, to yield the desired compound of formula (II).

Compounds of formula (Il) may alternatively be prepared accordlng to
- the process as described in more detail in Scheme 3, below. :

BN

O _OH Os L Y %(\N = |

Os N o
18y N 13 19_ I K \) .

(R )q | —_— (R )q R "
P =
| e,
CHO CHO - ~ (XX -
(XX) ) - CHo ~ OXiih

LA XA
o) l\'l/\) | O ﬁ/\j‘l

’ R11 /R12
H |
—_— _:_(R13)q > / —L;(R13)
| (XXIV) ! d
HO” NSO;Na | N/R" ()
15 (XXVII) Re
' Scheme 3

Accordingly, a suitably substituted compound of formula (XX),.é known

compound or compound prepared by known methods, is activated according fo

29
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WD 2007/ 053386 PCT/ US2006/ 041590 known net hods, to

yield the correspondi ng conpound of fornmula (XXI),
woher7@ssssk i s a suitable | eaving group such asPciiusemes/041590

bromo, -OC(O O Cl_ 4alkyl, OBt (wherein the

actlvatlng agent is HOBt), -imdazolide (wherein the

knewn/aethedsa deyield ﬁwe@mqesmmdmgmompbend pf &fravudd (XXI),
or o,

W@%Ehhas 8Ot PR R i Slich s Bieor bovio, sE(QIOCH
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%ﬁ'é@@?&w?n'faﬂﬁ 1), 1arebthedike; peeferatly ohlordi onyl chl ori de

or gar QLR HEWELeh £ Shikt B TRMBo Ra il a&les
reactedoxitret kaitable- cm&ummgsiqetm isgh a@rtss(am@hldn@@ thionyl

ef ra Iy THF. Alternati ¥ he conpound o
P, ShoRRyORs GceipBge v iie likrareierably abguht .05

ST B e Al . o

- anagrganif sdlvenh saichas TR} mlmtdlammahaﬁ@ adighleroethane,

el arc beTie, Bhiciann {-'6';:1‘ larlrtaiotny commasish ol
f(Wntlllﬂae(XWhé ?éHcYecﬁWﬁﬁt\lll"s i Cgér’l@yé I@rforﬁé:lﬁgi\éb@ dimethyl-

(XXI'1), known conp oun prepare
amwamlumtchtm@e ) ha ergann@eoluenbsmn’rdas;DGM;rma Ber(lp’é@altl)re in

] B B R e A oo BB, o val s
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in tiRefrgBRN § (solid
o agueous) EEC%E@%@A@WS@E“% OISR o

sodi um car bonat e, potassium carbonate, and the |ike,

or of o errqmpethe, 8 b, bOS) WRRcld RAG S Grapinsubstitted
conipoemid sifomata (R0, & RhERAROMPARIOSY édmb@un@pﬁedahsd by

referably THF;, to yield the correspondi ng

ik
kEIBWE‘dUEH‘Od%WBﬁrQ'Blﬂ?ﬁJP@mPRMPﬂ of forpa éXXHE) i p@lfﬁa'ably present

T
i BeeHO LA TS 1yivai@n dhotedfefirBiv Al 0.95 o
equivatsntsfin the putderice of arhoganiadiSaBIgakitSEBse iididraaqueous)
Ilke f ueo 30 wherein the

st Bed R, Blrh i i NaRe Rl soshuddronniabeissium
cARRMRE, AMPtheOlikeS BrEbrably ?E%URNF%‘?EWEIHH'b‘é%b‘?QBrge{WE €
preferabl in an anount 1n ran

preferably in the absence of water; in an organic solvent such as THF, toluene
acetonitrile, and the like, preferably THF to yleld the corresponding compound
of formula (XXIH1).

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

The compound of formula (XXIIl) is reacted with a suitable source of
bisulfite such as NaHSOg, KHSOj3, and the like, preferably aqueous NaHSOs;
wherein the source of bisulfite is preferably present in an amount greater than
or equal to about one equivalent, more preferably in an amount in range of
from about 1 to about 2 equi\}alents, 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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fromabout 1 to about 2 equivalents, nore preferably
still in an anmount equal to about 1.2 equivalents; in

wa 2ploas3ser gani ¢ sol vent such as met hanol, et haaolus2@6/041590
WD 2007/ 053386 PCT/ US2006/ 041590 THF, DMF,

98! G, RS b S Bl B D ingh Eé‘gr%mﬂéoff’ -
RIEAOYblite, TS SBBLY of epAIRRYSR ! form gy

f ilt rFéneermbhmdhe\aertmpngnd\nof forenudal (X XV isvisgred bg RhywAt
and the |ike: and then

r?%?‘?ﬁér than(f)le‘}l%blyﬁfﬁeIm%%WﬁBQmQﬁ%%arﬁé@tﬁb@sorgamc solvent
s@énrmh@n&yhés%@ﬁé/%r@l thbaiRb! 7Y HATRHRY! S5 n%tngﬁ'u}ﬁﬁ&fj by '

such as net hanol, ethanol, |sopropano1
kapwn methqades fOfp@)@mplathyyeetylsmihﬁatloanmncamqutam@I solvent such

A TENE T A | R

the-correspondlng al dehyde, the conpound of fornula
and the al dehyde conpound of fornula (XXII1) .

XXI |
|( s T é'la&?t GRMRPHR Oh for w@@%{ﬂjblﬁ reaeied in g 2stap ot b step

- f | |
DIREHsS, SR HE R0 ot DRI nd AT kb emce,
the corpoued ofifolmala ( XMIII)adﬂoytr@Lﬁldéhydé @dn@@ﬁﬁ@d@?%rﬂfula (xxm)

A k d
'%Fe&ggchwtgéhﬁm i Qﬁg&gg%l\vﬂo {%)élels:b AwiEesppnding .

cbRTpBUNA of(fStthiMia ( ||? preferably present in an anount - =

greater than about one equivalent, nore preferably in
an amount in the range of fromabout 1 to about 2 20

S0 Y I, B4R o BEkIn et
saiatig Bdoehered cdmBodnd w%rmlémﬂf\boéq{?%@m ﬁc?mpagﬁd or

“the like, preferably, NaBH( QA viherein t ucl ng
capwuUNAPrgparest by kyowp mﬁbﬂds,l mh@mlratfwmmpoumm of faamyda

r i v
ORKDER BreRaty bré et B h o iRt o832 in FBG cnsoaquivatent,
mloréEpreterablqun ah. aﬁnaﬁnteqwmevaémgu of from dwuthr @sasuig 0f -
nic or i or base. such as TEA, Dl PEA,
eBW?[ﬁgﬁ ®, MRERA© ‘R@% ﬁ'd abgt 2 enalvaiﬁré$,enatbe prasence of a
d| chl orgget haneH QSI’H%BI_RO?‘%Z% t%%%lﬁ”%?aﬁ‘c?bo 8hW1réde and
the e, H@ef@ﬂ@blabNﬂBFiﬂOébbac)Metmamlee regading algbwt iLsrpréfeﬁ!any

SR RIF R0 M DR s o 25 R s s, mor
phééiably h an amount in the range of from about 1.25 to about 1.5
equivalents; in the presence of an organic or inorganic base such as TEA, -
DIPEA, pyridine, NaOH, KOH, and the like, preferably 10% aqueous NaOH,; in
‘an organic solvent such as dichloroethane, THF, toluene, aceionitrile, and the -
like, preferably, dichloroethane; optionally in the presence of a so,uArce 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 (ll).

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,

31



5

30 (CA Reg. No. 63937-00-8), and the like; to yield

the correspondi ng conpound of forrmula (11). . One
wekbd7losstssn t he art will recogni ze that wherei RCTHS2006/041590

amount of the conpound of fornmula (XXI\/) |s greater

éhan or e bout 2 e U|valents
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or'inorgani c base is not necessary. 5 Al t ernati vel Y,
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- §MRU AR e FRNae elfromdkest i do stboub Rranuivalentsi a;ecohrmm to
AP B I el oo ot

: Omrmtmmlmﬂfermulap((mﬂﬂ of formJIa (XXI'V) is preferably
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t h | to about 1
s ed e AaapurdpE R (Xl lnfendaaciacivihe susagl o
sﬁbémtép@&hpéuﬁéldﬁ‘f@\hﬁﬂé ( KRV a{%ﬁeﬁ 1R& %b@gafﬁgiof féﬁnula

t he presence of a reducing agent such as
(X¥Bh4s pg@f@mhwwmmumn ahyainouid, greater then br kqual to about 1

b th d |
SRk R S B ST Senkleb o
abbati2 efjuhvaléiouin tRe ?ﬁ%é&ﬁie%f%ﬁredﬂé‘irﬁ:} 9@@5’@@%‘ ¥ NHBPngAc)s,
‘@ﬁ_&mt in the range 20 of from about 25 to abou }

SPdivm Cy@mwﬁavdryda @nﬁﬁéewkes@rﬁferabﬂy,é\la&ld@k@s, <

f \A?Le\@fl'tﬁ $88 Qna"g%ﬁ Cﬂ g e%%/’lfplygﬁérﬁ%b' | l%gu'at er\ hS range of

f@maﬁeﬂm &) alaodt 2 bquivaleerts Inl‘iowpr@g@’aﬁlwlnséﬂ y@unt MUEB range
itrile, and the |j

ne acet
offrafbrbmty] 28 15 abput) Maqrivaigntss Bphenmbrinithy peesassern a
8irck
sgir ﬁ?fa'ﬂﬂf(l@ s(xblfu )Sasltlﬁg a§[o§<ﬂ§% @?g?ﬁaohﬁ@m?é’ Ep%‘mgé{/a‘ﬂgble from
Aldnch) Nafion- H (CA Reg. No. 63937-00-8) and the like; in an organic solvent
such as THF, toluene, acetonitrile, and the like, preferably, THF; to yield the

corresponding compound of formula (II).

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

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

prepara’uon of the compound of formula (lls), also known as (4-cyclopropyl-
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15

met hods, for exanple by solvent evaporation. The
conpound of formula (11) may be further, optionally,

woeeirtoastsaccor di ng to known net hods, to yield PC$/US2006/041590

correspondi ng pharnaceutically acceptable salt. 30 In
an enbodi nent, the present inventionis directed to a -~
pips Az 11\d)-(4- ﬁ@fpmlﬁpéryém&myl -phenylpmeihaooms asf described in

S PRI s Ao, 5ao Yl o ORY! - 32 O

pi peraZ| n- 1-vyi)-( 4- nmor phql i n- 4- yl net hyl - phenyl) - met ‘h‘a‘n

e, odp descrilblechin norle detail Scheme 4bel ow~Q
oy cb SN D oo (XXl I's) (xxig(\
N ONOMN NH (¥V \aﬂ)
5 Sch Accordi ngty,

aC| vated accor|di nowsn—retheds—te-
COPHQspondl ng con‘po@*ﬂ@ ofl.- forrrul a 30ie)s) ,

(XXs) ' (XXls) . CHO = (XXllls)

. @ SRS

SOzNa <N~ (ls)
XXVllIs s
| ! Scheme 4 ‘ °.
Accordingly, a suitably substituted compound of formula (XXs), also
known as 4-formyl- benzaldehyde, a known compound is activated according
to known methods, to yield the corresponding compound of formula (XXIs),
wherein L is a suitable leaving group such as chloro, bromo, -OC(0)O-C,.
salkyl, OBt (wherein the activating agent is HOBU), -imidazolide (whe're‘in 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 chloride, thionyl

chloride, phosphorus oxychloride, and the like, preferably about 1.05
equivalents of thionyl chloride in the presence of a catalytic amount of DMF; in
an ofganic solvent such as THF, toluene, dichloromethane, dichloroethane,
acetonitrile, and the like, preferably THF. Alternatively, the compound of ‘
formula (XXs) is reacted with Vilsmeier's reagent (chloromethylene-dimethyl- .
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wherein L is a suitable |eaving group such as chloro,
bronmo, -OC(O) O Cl-. 10 4al kyl, OBt (wherein the

waaebiasisng agent is HOBt), -im dazolide (whereCnusSkme6/041590

activating agent is CDI), and the |ike; preferably
chloro. For exanple, wherein L is chloro, the conpound -
amnfaniumlichiqridés jn as orgamictsed/ent shcla aSLDG:MI;JbEa temperature in

hl or i na uch as oxalyl chloride, thionyl
RIrBPERe! MBRLAIROTE Bt sppaerRRIae | i ke,

r ef I
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aqueaus) sueyas d &b RUREAsyrigneu NaQBXIKOE, sodiuse carmmte

aP N EBRRG, ARUBRE e el ol R FRERT P hosa s,

qrgeelenpreferaebty iarthe rabseqcalof ate tubin ongardé lsbh(/@hﬁﬁbeh as THF, -

| 5 t
| tﬁﬁ@ ne6eiBnTle. afe i ke orelsar T o Hasiele dos Fasspanding

15

20

25

30

offesRuRSO(s), DI PEA, pyridine, NaOH, KOH,
so I um car bonat e, pot assi um car bonate, and the like,

pr ef drightrablyEike edrepeund of Farmbas €XXHls) iz gairisclated.
preferably in the absence of water; in an organic
.sol vent such as THF, tol uene, acetonitril e, and the

1 ke, Thy edrapatmd of fdrmul® (XKBIsY id RRCEY WRE @Pilﬂfta'&% source ef

conmpound of formula (XXl I'ls). 15 Preferably,
mhoas NaH®@=a 5120 the liket prefetabiyeaquasies NaHSOg;

SUI t {F'g é‘saéjlﬂéégé{%' elflb| su+ i ?%rglb@ué%gééﬁﬁa%‘%ﬁmuk%@ter than

caredjushto abduet,orer exfudvalbhy, nacreasreterbiBi$eBin ambeneinrahfe of
uI f referably present in an anount

f . bi
fE‘%%&’QP?E ﬁ%\:% ot %tﬁgehfééé)ntﬁdﬂab%etefe%%aUI naranoupbegual to
a‘Hd?:ft qr@@héﬁvél@nﬁﬁ iPADOM ér@aﬁ%”&ﬁv%ft sufcb‘ﬁ'y rﬁgﬂ*létno} ettﬁanol

about equi val énts, nore-prefera

4Teh|rff>,daMFequaionttnle and the like, preferably ethanol to yleld the

corresponding bisulfite, the compound of formula (XXVIIs).

Preferably, the compound of formula (XXVIIs) is isolated by known
methods, for example by filtration 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.

The compound of formula (XXVI1s) is reacted in a 2-step or 1-step
process, wherein the bisulfite is reacted to liberate the corresponding aldehyde
the compound of formula (XXIIIs) and the aldehyde compound of formula
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about 1.2 equivalents; in a polar organic solvent such
as net hanol, ethanol, THF, DVF, acetonitrile, and the

woOi2be/05pasef er abl y et hanol; to yield the correspous26/041590

bi sulfite, the compound of formula (XXVIIs). 25 N
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BHgferably 10 armieers Hr ing@n OEGﬁDIQ ﬁ@lVBnikﬁsJCh as .
cRAOBERRI, THERAENE) deetbhBE) 2nd ¥ B HA%E0T, ore
daﬂmmbenhatrre aptionalk indhé yatsarice, offseuREeSfaicRbSWCH As me acid
Mo oIS ARG el SR ﬁ%ﬁnoea(%% Reg. Ro.

68991’7%@8? a*h@stﬁeﬁlkéf‘tlc()gﬁelﬁﬁﬁ? o ogﬁ b oS %{mula

er abl n
(#$)- or gani ¢ sol vent such as di chl oroet hane, THF

tolu onitr]

o chiUrefigh e G RRonRS that freBinkE dRolnetinee
compatind Gfyemala (XXeV§)Gs @re&ﬂe@YhaMDBF @Aeu b %bhﬁz Kotfalents,

(avail able from Al drich), Nafion-H
then one equivalent of the compound of formula (XXIVs) acts as the organic or
inorganic base to liberate the aldehyde, the compound of formula (XXIIIs) and

therefore, additional organlc or inorganic base is not necessary

Alternatively, the compound of formula (XXVIIs) is reacted with an
organic or inorganic base such as TEA, DIPEA, pyridine, NaOH, KOH, and the
like, preferably 10% aqueous NaOH; wherein the base is preferably present in
an amount greater than or equal to about 1 equivalent, more preferably in an
amount in the range of from about 1 to about 2 equivalents; according to
known methods to remove the bisulfite and liberate the corresponding
compound of formula (XXIlIs).
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63937-00-8), and the like; to yield the correspondi ng

conpound of formula 20 (Ils). One skilled in the art
waizbd7/058380gni ze t hat wherein the anount of thePCT/US2006/041590

conmpound of formula (XXIVs) is greater than or equa

to about 2 equivalents, then one equivalent of the

conpoliRIcempeenthel sormuta VX8 ssthen neaetask yidin acsuatably

SRR S AFTRLONNS) B0 TR Khroun

cunypourd, whe sl hariotninarl ofsfonaulan@OaYsR )%’R;eferably present in
Al ter nat ively, the corrpound of formula .

%é@@é’& Wétat%wancqrgma&t%a PYick gawivalenhguetaially 4 an amount

lﬁ%f‘ er aﬁz& 108 o%%gudggu%%%brcgﬁ% %‘ﬂﬁ"%'éhge [njthe presence

quaetfeeitlabtg/agmﬁmnh asrNa8BHDAe)sp MaBHy; eadieam @Ymmb@tohydnde

aa{ﬂﬁ%lhﬁom%f grarbimggau%tﬁ%,&g)m \ggo[e(m refe g{ﬁlaéennt is preferably

Y Mah e émoﬁﬁt?fﬁrtﬂe 'FSn%]’ of hﬁﬁt"ﬁb&?ttﬁﬂijéb&ﬁ J §%@V§ehi§e more

bisulfite and | berate e corresponding co
[referably ip mamgyxnt iB3he\GRIRPD T memmmweb@mtomsgo

T R R TR
Mbmmmmmeaemammbwmnmm@nm NéﬂUﬁOHl{M R&\QGNSI 63937-
he corrpound of formula (XXIVs) preferably present

Q%S) anddhedie; @t%@&amqﬂwth %mh”aas ThiFalajuens, acetomtnle |
R AN ke D LRSS e

(Bsesence of a reduci ng agent such as NaBH( OAc) 3, .

NaBH4, sodi um cyanoborohydri-de, and the I|ike,

preferably, NaBH( GAc) 3i wherein the reducing agent is

pr ef eraled ubyDERS E6thpbt) fOTRII
~.about 1 to ggout equ?%gfents ésmg) Ié%léf?@%g;g? dlrﬁé]ﬁm(nown
ra@ibods, fo etXampi@bg sobent evapaiation. T. h@Ecdrmpetdebf formula (Ils)

rlaflpERUH, BRlBualRh B sbchitind o frSHE Aianes. Taald s

- 20

25

30

dsriE8poaYingl pHirmakeafie dardce Jabldhit Aretérh
63937 OOI98F§iJQEl and theaLNyl ke; bl n an o?%}gnlrc&e%ﬁs(g’r{tr ndlng

dibydrgehlorila.gale, acetonitrile, and the Iike,
preferably, THF;, to yield the correspondi ng corrpound
of formula (1ls). 15
The compounds or compositions of the mventlon may be formulated and

administered to a subject by any conventional route of administration,
including, but not limited to, intravenoue, oral, subcutaneous, intramuScuIar,
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
comprising one or more compounds of this invention in association with a
pharmaceutically acceptable carrier and optionally additional pharmaceutical
agehts such as Hy antagonists or SSRIs (Selective Serotonin Reuptake

Inhibitors). Preferably these compositions are in unit dosage forms such as
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Preferably, the conpound of forrmula (Ils) is isolated

according to known nethods, for exanple by sol vent
wevepmsadss on. The conpound of formula (I1s) nRETRS2006/041590

further, optionally, reacted according to known

nmet hods, to yield its correspondi ng.pharmaceutically:

[aﬂs,dableltd; capidts, cmanw ey indledingrmesedia iteastd timed
hl orjde s The conpounds or conp03|t|ons

at%? ro<ﬁ§%ﬂtafrlﬁ¢ @i@z’:{a@ehfrauwupaﬁ)e@omrs Aianuies; sedle
6é’reﬁte?épécﬁﬁﬁork?é’ OPQ Yo‘?fet ut lin dgyﬁﬁsoa( nd elgulsxons) metered

adm ni strati-on, | el ud| ng,
derosalvarimusig spraeyls, deagise abmoetEss autmmjeammeuloee or 25

SN E )T rof REAICOEBIATa, mifaneial subfhaetliordovial

édrﬁﬂiétf&ﬂloﬁaéh f&odtfth ﬁﬁrs‘?n%tlﬁﬁ ﬁﬁé{lﬁtlﬁﬁ‘% fﬁ’ﬁlon Altre]rnatlvely, t

determ ned by one. of ordln ry s
tbeevemnosmﬂremaydme prasentachivi ajkzmpstta’tam &nrtorml-weekly or once-

d £
RRRY bR Fuaton SBEBRRRY o Mot & Sl B actvs eqmppund,
samem el deeAiosite caRNdag Pl a‘dé@téd’ tPPRideLRYepot pregaratlon for
pharmaceutical agents such as H  antagonists or SSRI's .

ipksaMeisevias iInjactianbniar Neppting solid aampiostiioss suphelsdablsts, the

RSB IRSTGS B BBed W bt WP RRe TR R 0B °

aapkstisnaldapletingsngredidnts sethuds eorr stesh, dactoss) aRribse,
sust aj ned rel ease fornul ati ons),

SRl a1l SR oS TSRl SierereaficelguIRhOSRBAE O gums,
M@lﬁ@? pﬁaﬁnéb@&ﬁd&ﬁ Hn@e:ﬁgfélgsvvaf& toemr%sé QBfd prdRrffufstion

aerosol or |iquid sprays,
cmnmmﬁlmc@mtadung @elmmog@enmpnmtmrerofescorhpoum af the present

BRERRCEF sinrithTGRER . Aatenledts St Herso: Mnanusfemingto
these! pfd-tsrnatidd E6MPALIHIBAS ¥s hohfsy < RITRAS Ittls? RidaMBthdihe

presented in a formsuitable for once-week or once--
GRbME ngredigmt i disparsesheventy thegaghsus thenommelt@hl go that the

Wiosflort RS oG SPRa g R S B i R Forms

duch a:ls(labluts amﬂisand mpsuugfpmms%lﬁbprepro@mlatpe @p&mon is
0] 0 ns such S ta ets t he princi pa acti ve ’ .
ﬁﬁ'gréeﬁﬁj d igto it gogpge fmsafrtha dwer fessrkes abaye containing

(B AT o 38 SPSIRISH TLS E TR on.
E;xﬂn@pleamlede ormgt ématid mdi ¢hIncg, 20 pigy S5haYyL5® Mg Bmg,
100 mg, 120 mg, 150 mg, and so on. The tablets or pills of the disclosed
compositions can be coated or otherwise compounded to provide a desageq
form affording the advantage of prolonged action. For exam‘ple, the tablet or
piI] can comprise an inner dosage and an outer dosage compenent, the latter
being in the form of an envelope over the former. The two components can be
separated by an enteric layer, which serves to resist disintegration in the
stomach and permits the inner component to pass intact into the duodenum or
to be delayed in release. A vanety of material can be used for such enterlc
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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and ot her pharmaceutical diluents, e.g. water, to form
a solid pre-formulation 15 conposition containing a

waanogssssous m xture of a conpound of the presear/us2006/041590

i nvention, or a pharnaceutically acceptable salt
t hereof. When referring to these pre-fornulation
conmposi tions as honbgeneous, it is neant that the

IR i B e e b

SraBeht hd@ﬁhdrﬂﬁ@y%ﬂcbgpcﬁéfe%cfbf égﬁﬂ%ﬁﬂﬁbﬁ 8k o%%y%Hﬁe'&tbn

as tablets I's and capsul es
IpcleldeOamech sniutt@mm@wutabbrﬂavsred wrups mLueoube@r oiht o

HRrbosREoEng Ml ol fidns b BRle 8 5AIT4S covanseed oil

smmlowrdoc@hut bwopfla@aﬁmton '&‘éEWéII wellxu@@g@gwa?rgcl ude
ng, ng, Ny, ng,
qhmma@eumi we@lcl%osuﬁablsrmsmfsmg orgvEpeadingtagants for

e pRashRLEREE APFREARALEPD 155 5o BE Abocanin,

. afa‘om d:lg]gaitehde&ﬂaa,rﬁcaﬂ&mﬁarb@@rﬁ@mwdzeﬂalbsénme'ﬂﬁy]cellulose

Fb‘ﬁ gtalet or pill can conprise an inner
¥,‘2\E¥J pé/ﬁr&’“ ANe of 8flaBsage conponent, the latter
being in the formof an envel ope over the forner. The
two conponents can be separated by an enteric |ayer,
whi ¢ m&mowlw, esimpoudds ohthegprasestrinventidmema be

RSB AT oY Bsh e RIS Moch e ey b

atihinRteredfin ARARID @bs<aPor the, 168 of RJ’ur%Hfé!; $Alye Fithermore,
l'ayers or coatings, such materials including a number

GIMpRINAsdeT thedyeaentinvention candre admévistared insntaradatéorm via

7. WD 2007/.053386
e e o RO SRR B PhdrabbglRer I bR AR e
lronpotortisseotiocimarg skilliiv tisat @it, thebe eafistdrad @MthedBrm of a
may be in ?_rgorated for admnistration orally or by
Trad]yS@'@fm%'rf?e VRBI e Maligednpage adminishiation will pyurse be
dorRHE ESlraAMEHPAn IRBHARIAL g{r%l]?geﬁoﬁﬂ%lw

| avored enul sions wt ol I's” suctr as co?ﬁonseed
0|I sesane oil, coconut oi | or peanut oil, as well
as ellxi.rs and.s ar.nmace al vehicles.
Soi ¢ it 38 St it BPmuleBRR R ghe Gt oS b1t capayle. the
SHEE GRS @cﬂ% Ohé‘ﬁtl DS Y HBRAIO BN SN BALIURGH- t&&WFhéM‘F&beutically

as tragacan acaci a, alginate, dextr an,
aﬁae@@bﬁfmﬁﬁwa@mn sMcheas ethenoly plyeeiol veater and the like. Moreover,

\/Wéry ?fég%ld' c?ryﬁéc% Eg&? gu%bl@%in%tergf lubricants, disintegrating agents

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, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium

- benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,

without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
like.
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- synthetic guns 'S

Advant ageousl y, conpounds of the present invention may

be admnistered in a single daily dose, or the total
wdabdnossissage nay be administered in divided #0sa82056/041590

two, three or four tines daily. Furthernore, 15 ‘

conpounds-for the present invention can be P

adm nTise eorgound ohtheapreseaht ihoemtion can 4lepibeadnvipistered in the

fsuit gl'e intrda asal vehicles, or via transdermal skin -
iin Juosine el ves, sish af seral yniinalier vesicles: lagge
@ilameliar DEsigigs) ahd freifamblart VeRidicy. "Ei?ésd%eé Eﬁﬁ l%%qgffﬁéd from

delivery system the dosage adm nistration w
& yatiedy of phosphalipidsoguch as bolestenol, steapdarnirecort

; dosage regi nen. 20 For instance, for
%ﬁgﬁ%%ggﬂ#ﬂ?lk}gsati on in the formof a tablet or '
capsule, the active drug conponent can be conbi ned - .
with an oral, non-toxic pharmaceutically acceptable - -
i ner tCemppHads alide RIssedtiayeitiongngy sisolbe deliverediby thehese of

o s BB SRR ot Seios

areloouplegl. afwtampamds sbihegresamimentibathapaeotdeecoupled with

Sui t abl e bi.nders include, wthout-

frrg'lﬁ'? ROlBRErs eedreaetakle dig samiss. LSueh Belydiess savinchede
SRR oS Ao o0 S8y lhenc

cacl a, ,
el gydeoxystiyilaspastassdep ke nolroedyainylshemdde molyipside sabstituted

LBy RS A BeRbre, 4BS C8ehoroel e piessti uenton

 Abpbeltouprdgia 6gks f BieBegRE@Rb) i i M
e o e B gy ooy St SRR SRR ™

cpndroledrriease off a dr, pereemeplenneiacimadidnpalyepsiba -

11R) r ] for. L deli.very systens,
BORBLENE A0y b RERUBHE Bl boBRESER: DRbRtRlls Y el e
pokdilsydzepyrans, palydyianaaehizes uad cedsesinkbt RASAMHFp &R Heck
forped fr a variety of phospholipids, such as :
C&PQVQ%‘?@P%FWWEWI am ne or. 5 phophatidylcholines. . -
Compounds of the present invention may al so be :

delivered by the use of nonoclonal antibodies. as
i ndi Veempbunds of tbissinventidn mhy teeadroinisterad immahyg of tresforegoing

are coupl ed., The compounds of the present ipvention A
pEs R AR IRONS BRSdes reaiment eSipbiishrs & g an whenever
ttcatmeheilreqdifel carriers. Such polymers can include . ,

The daily dosage of the products may be varied over a Wide range from 1
to 1,000 mg per adult human per day. For oral administration, the compositions
are preferably provided in the form of tablets containfng 1.0, 5.0, 10.0, i,5,0, 25.0,
50.0, 100, 250 and 500 milligrams of the active ingredient for the symptdmatic
adjustment of the dosage to the subject to be treated. An effective amount of
the drug is ordinarily supplied at a dosage level of from about 0.01 mg/kg to
about 20 mg/kg of body weight per day. Preferably, the range is from about 0.02
mg/kg to about 10 mg/kg of body weight per day, and especially from abouAt ‘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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pol yvi nyl pyrrolidone, pyran copol yner,

pol yhydr oxypr opyl nmet hacr yl am dephenol ,
weoaborlvgshisexyet hyl aspart am dephenol , or PCT/US2006/041590

pol yet hyl eneoxi depol yl ysi ne substituted wth

pal m toyl residue. Furthernore, the conmpounds of the

present invention nmay be coupled to a class of

bi od | eful i L evi .
 cont rapRadr G REsds B siere S AR5 e qsimingq py those
sidiled) inpbé vetpand il var il the traffouldanslirerysdal the mode of
aci d, pol yoesters, polﬁacetals, pol ydi hydr opyr ans, :

Fhnisieiiencihe siieasthplidhe mseraratiarehe snodgrphagyainisteation, and

: ]S, o] ' .

e BERpERRBLY NS e XoRHBIoR, I AaGRER RETs Sbadeliig win
tbe manticulargretieatideiag t@ati d) dndladidg pagent &g, Wiight, diet and time of
est abl i@z.hed j.n tf]e, aEt whenever treatnent is
aivstion il Tesil i thesgge topoiuR dpFa@RRot s My be

vari ed over a wde range from1l 25 to 1,000 ng per

adult human per day. For oral administration, the
. conpoEhe falesving Exappleseareidet fortovo distini the tunelefstandiod of the

. lets containing 1,0, 5.0, 10 0, .1.5.0, 25 0, - 50.0, .
e sl B edoy aBiehotie ot B Sonuieitiouim i any way
thelintdiichysatenmin the ASIMSIVRRM folbwithErcdpgage to the
subject to be treated. An effective anmount of the

drug is ordinarily supplied at a dosage |evel of from

por A ERNEs HAIHCROR. kot TP b B0 as

hayingbeen dutated 6@ apdsique Ithdllpewridghétopebyde ofdWinary skill
.especi al | froquboué Q.05 .ng/kg to about 10 ng/ kg of
'BZ’E@ a\ﬂé}’éhheptéfmd%ﬁ' %@%fﬁdwagthwhs@@al state in which the
REoy3097 S8R0 a0 B TFRy 5 e bReiple, B B St fgfim. o

duwen a@ siynips eeddbe fikg. be readily determnined by those
skilled in the art, and will vary with the particul ar
conpound used, the node of adm nistration, the
strength of the preparati gganidlg]node of

adm nistration, and 5 th V ement of the disease
condition. In addit4-6armykbeorovbeblocide ed with the
particul ar patient being treated, j ' at i
age, weight, diet and tinme of
result in the need to adjust
Exanpl es are set forth to g#0
the 10 invention, and are

be construed to Iim Elig

he*Wnder st andi ng of
nt ended and shoul d not

To a thin suspension of 4-carboxybenzaldehyde (600g, 3.92 mol) in
tetrahydrofuran (2664g, 36.57 mol) was added dimethylformadehyde (11.48g,
0.16mol) and the reaction mixture was cooled to 0-5°C with an ice bath. The
reaction mixture was then stirred at 0°C while oxalyl chloride (608.69g, 4.70
mol) was added slowly. The reaction mixture was stirred until it was deemed
complete by 1HNMR to yield the title compound. The reaction mixture was
used in the next step without further manipulation.

"HNMR (CDCI3): 10.15 (s, 1H), 8.35 (d, 2H), 8.05 (d, 2H)
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the invention set forth in the clains which foll ow
thereafter. In the Exanples which follow sone

wepmi7lasise products are listed as havi ng beenpPCsaiSatoed41590

as a residue. It will be understood by one of ordinary
skill 15'in the art that the term "residue" does nat
limt the physical state in which the product was - -

i sol ated and nmay i ncl ude, nple a solid, an
oil, afoam a gum a syrE;(QFn G2 he |ike. Exawple I',
20 4- For i{4-eomropyl-piperazite- 1@a/rbb|nvmbdnz@|délwceethl n:
suspensi on of 4-carboxybenzal dehyd (6009 3.92 nol).
in tetrahydrofuran (2664g, 36. 57 ) was added

di et hyl f or radehyde (11.48g, |) and the ‘
reaction m xture was cool efo\ 5CWwth an ice bath
t he

The 25 reaction m xture wa stirred at OC whil e,
oxal yl chloride (608.6%¢g nDI) was added sIomAy
The reaction mxture wag stirred until ‘it was deened,
conplete by 1HNWVR to yigld the title conpound. The' '
reaction m xture was
further mani pul ati on.
8.35 (d, 2H), 8.05 (d,
PCT/ US2006/ 041590 Exanpl e 2 ’
4-(4-1sopropyl - p|peraz|n--l - car bonyl ) - benzal dehyde .-

(CDCI 3): 10.15 (s, 1H),
40 W0 2007/ 053386

" ~N. . ON H 5 A soDdtion of 4- forrryl-benzoyl

above) SPHPRIEArlamPisEatEovhoBagE AR ?éﬁés”@@aaarepared asin

. BlagnblE 1 8bdve)SRMLERS (4>é 3@%@‘1@% rﬁrér@grm% é&d@@f@[o\mﬁ‘%’a

4-i sopropyl pi perazine
seBgionxN 3 (Ri8PDE. 52rmmmlkand ideisopiopyipipensaine (2.50g,

18.35mmol) in water (59, 277 mmol) at 0°C. The reaction mixture was
vigorously stirred until the reaction was deemed complete. The Iayers were
split and the toluene phase was concentrated to yield the title compound asa
yellow oil.
"HNMR (CDCI3): 10.15 (s, 1H), 7.95 (d, 2H) 7.55 (d, 2H), 3.75 (br s,
) 3.40(br s, 2H), 2.75 (m, 1H), 2.55 (br s, 2H), 2. 41(brs, 2H), 1 .09 (d, 6H)

Example 3
4-(4-Isopropyl-piperazine-1 -carbonyl)-benzaldehyde
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vigorously stirred until the reaction was deened
conplete. The layers were 10 split and the tol uene

wohew@ssse concentrated to yield the title conpoumug2@s/041590

a yellowoil. " HNWR (CDCI3): 10.15 (s, 1 H), 7.95

2@9@3”?9}% égfzba%% @@ %%, bbé?@‘p&l)zgp'lfléﬂﬂ ?bgf[ﬁ]ol water

92(rﬁol) ahll a &% F2AImreosodium hydroxide (130.6g, 1.63mol) were
4-1 sopropyl - pi perazi ne- 1- car bonyl benzal ehyde

maﬂgewtqa reaction Ve 953384 ceairdis20867(h 44 5a0myl-benzoyl chloride

PR bR o5 4P o PRy ekt Yeacton

Sodien Ry h@iﬁl@ﬁmﬁ&@% @%pe}aﬁﬁg‘b@o%béut ¢Has. g?ﬁetré’s@} ing

reaction vessel and cooled. to 0-5 C For.ny| enzoy
white susension Was titrea. alsgorraemrahm umurmdr@adtlmmwtabe

SRR AR D28 GRS s BB e Sidipe esuting

lﬁa‘«‘guédlu% waBifliered s PaNGSEIN8 t&‘@ém@t/e ingSlusibs! Cf‘h@ filtered
rrgerature until the reaction was deened conpl ete.

"RECcEeN palItigRduas s@ttleﬂ @nddhe waer kyar wasgamaved. The product

T bieP deshie SRUUEhA, 198 had a0 SRS R PGt lac
sievéd. evherpﬂlodlhtﬂ sWﬂItblh (KFy€0.5989 waetoest ail beC Rsrasieckithout
10 / THF | ayer was dried sequentially w th nagnesium

whﬁéﬂ@%'da%m%cul ar. sieves. The product solution
(KF <_ 0.5%was stored at 5C for use without further
mani pul ati ons. Exanple 4 15

(4-1sopropyl - pi perazin-1- glxgn_'(ﬁenbrphol i n-4-yl met hyl -p
hen l) - msthanone ~N O N \ OTo a soI utlon of

(4 0 g, 15 38 mml) in THE (40 ml) was added
nor pholine (2.9 g, 33.83 mmol), )\

N\
P
To a solution of 4-(4-isopropyl-piberazine-1 -carbonyl)-benzaldehyde (4.0

g, 15.38 mmol) in THF (40 mL) was added m.orphol'ine (2.9 g, 33.83 mmol),
and the resulting mixture was stirred at room temperature for 1h before it was
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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- (1167.3g, 5.23 nol)

and the resulting m xture was stirred at room
tenperature for 1 h before it was 20 cooled to OC wth

wanoi7os3dsat h. The reaction m xture was then trear@s2006/041590

with NaBH(OAc)3 (4.56 g, 21.53 nmol) in portions over
15 nmin. The resulting suspension was stirred at room -
Pa&wpwaatemrachedtwnth THRARO mkenEhe oogmtleﬂa/dns werPlc6mbined, -

MsEvgR0R e Gend coniEaeaioll habictobouad s o yeuow |

dihases were separated and the aqueous 42 WO :
2007/ 053386 PCT/ US2006/ 041590 | ayer was extract ed :
with THIMBCRO): 7136 (6 ébﬂhl&:mélyresﬁ Lhie Be7 T tnHNRI51 (s, 2H)

FHufer s RlTe %‘;ééaﬁﬂéfwﬁ%dfs%i‘&‘:s%‘m& ceithy. 05 (dsH).
(s, 4H), 3.79 (br s, 3.71 (t, 4H), 3.51 (s, 2H),

5 3.44 (br s, 2H), 276269(m 1 H), 2.59 (br s,
2H) 2.44 (t, 6H), 105 (Example’s Exanple 5

9459 of 1- (4- fornylbenzoyl) | pi perazi ne and
3879 g of THF)' was <charggqd toja reaction vesse

foll owed by the- addiCLgp BLEJ/Jpholine (576. 3g, - ‘
6.55" nol). After 20 mny th eacti on was cool ed to
about 0-10C and sodium }riacetoxyborohydride

gg”added in portions. Upon 15
reaction conpletion, J0% s¢di um hydroxi de sol ution:
(3623.2 L, 9.06 nol) mgs'added slowy and the
reaction mxture was stiyyred for 20 mn. The |ayers
were separated, and the jaquequs | ayer was washed wth
THF. The conbi ned organbe,Yayens were dri-ed over
magnesi um sul fate. ‘The.drigd THFNsol uti on of
(4-1sopropyl - pi perazin-1-yl < nor phol i n- 4- ylnethyl P
henyl ) - net hanone was 20, used w thout further
mani puTatR mistlorEméﬁﬂHe‘oﬂnylbenzoyl) 4- lsopropylplperazme contalnlng

e PR B L e PSIRTS B R B
charged to a reaction vessel followed by the addition of morpholine (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 aqueous layer was washed with THF The combined
organlc layers were dried over magnesium sulfate. The dned THF solution of -
(4-1sopropyl-piperazin-1 -yI)-(4-morpholln-4-ylmethyl-phenyl)-methanone was
used without further manipulations. ' |

Example 6 .

- (4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone

Mono-succinate Salt
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.15

20

43 WD 2007/ 053386 PCT/ US2006/ 041590 O NJ O HOOH O
N O A THE solution (278.0g) of crude

wO04ei796p80py| - pi perazin-1-yl)-(4- PCT/US2006/041590

nmor phol i n- 4-yl net hyl - phenyl ) - met hanone (59. 4g, 0.179
nol) was heated to 40C and succinic acid (27.53g,
0.233 nol) was added. The yreaction mxture 5 was
heated to 60C and filtered into a clean flask. The
resul ting sol ution Nqeat ed to 60C and then
cool ed slowy, firjst toNroomten'perature and then to
-7C. The resgling Qjﬁg}ensi on was held at -7C and
filtered. The ™NTter~~cake was washed with THF. (60
m-) and the solid was dried overni ght at50C under
full vacuumt kel d crude nono-succinatejjsalt as a
white solid. suspengi on &10O{ he

O ANE
" MDNO- SUCCI nat (701.3g, 1.56}nmol) €Hanol
(7.01 L) was heyt’ed to:60-65C.- Any i nsol ubl e materi al

-was renoved by|filtration. The'r

ulting clear .

sol ution was cooked. wy to -7C. The slurry was
filtered and washeld with ethanol (700 nlL). The filter
cake was dried overnighAt at 50C under full vacuumto
yi el d the nono-succ € salt as a white 15°

For - CAIIEoREERR2748ehof elide dredronetbogiagin 1AL
ﬁoﬁﬁwohh’% 'Q_Qn%’eﬁhylgﬁ‘@n(}//?%é%afdmagg {% 0611794§nol Hf'%%/lhééﬁ]d to
°6'85nd Eummlbac‘td (274539 (?.QG:B/rl‘D@I;B%@ FRIOBHUTHOD i i h Mixture
was heated to 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
ethanol (7.01L) was heated to 60-65°C. Any insoluble material was removed
by filtration. The resulting 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 to yield the mono-succinate salt as a white
crystalline solid. |

M.P.: 154-156°C '

- Elemental Analysis For C1gH29N302 x C4HgOx:
Calculated: C, 61.45; H, 7.85; N, 9.35; H,0, <0.1%
Found: C, 61.42; H, 7.84; N, 9.29; H20, <0.1%
MS: [M + H]" = 332; [2M + H]* = 685.

Example 7
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15

20

(4-1sopropyl - pi perazin-1-yl)-(4-norpholin-4-vlnmethvl-p
henyl ) - met hanone Mono-fumarate Salt N'). N XCOOH

woleuz/0Fsssa THE sol ution (40nL) of PCT/US2006/041590

(4-isopropyl - pi perazin-1 -yl )-(4-m)rphol in-4- 5
yl met hyl - phenyl ) - net hanone (3.0 g, 9.0 mmol) were

Adeledprobykgiperbiinanigl)- (ﬁ%rbﬁoﬁlﬁlﬂvﬁ%tﬁvﬁphéﬁvﬁmﬁgfﬁanbne

The resulting mxture was heated to bOC and StTT
for 0.5h. The resulti MorofumatatenSalis cool ed to OC
andtheresltlng precipitate was collected by =
filtration, |[washed with THE (20 nlL), and dried in a"

vacuum ove for 20 O el-d ude title i
conpound as a |te soli g su enS| n of crude :
(4-1sopropyl - p| pera |n 1- - nor hoI| - 4-
yl met hyl - phenyl raponexA0ono- f u . (5. 79,

12. 7mmol ) in absol ute || Et OH (110 m.) was hea ﬁ_g :
"70C. Any insoluble mat@rial was renoved by 9 tion
through a Celite pad. The filtrate wastrehpated to 65C
and then cooled to OC. The precipitate col | ec:_tfed:,
by filtration and washed with 15 MTB@@ rrL) ‘The™

S|0|e: 315? ﬁ‘el'l‘tﬂf t@{:l‘uﬁgn E%@ngﬁ?gﬂgokgw ?)'i g ‘@Mﬁg mo}p%ohn 4-

y%etth@@hyéhmeﬁMnomadm |g$ QfmmnﬁﬁlPVdé%\BdBedTﬂ#WmL) and

| cul at ed: 43; N, 9.39 20 Found: C,
mayc agjd (-)’zl %g, 5&4@11@6' T@@ar,@ﬁpgmg mixture was heated to 60°C and

bl oHL Ao kbR B BIALIT S PR B i

pPRAsiGte @Mle@@ﬂ/ bisAReGioA4a8Red Nith THE (20 nfl)+ahldtied in a
H2O A sol ution

vacywp avepyat o»° Qépagﬂmtpwel)d qmdﬁrtbﬂ@ﬁ@mn@wdﬁmwﬂme-sohd

A suspension of crude (4-isopropyl-piperazin-1-yl)-(4- morpholin-4-

yl‘methyl-phenyl)—methanone, mono-fumarate (5.7, 12.7mmol) 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
MTBE (20 mL). The solids were dried in a vacuum oven at 65°C for 20 h to
yield the title compburid as a white solid.
~ M.P.:196-198°C
Elemental Analysis fdr Ci19H29N302 x C4H,404:
éalculated: C, 61.73; H, 7.43; N, 9.39
Found: C, 61.44; H, 7.50; N, 9.30

Example 8 .
(4-1sopropyl- plperazm -1-yI)-(4-morpholin- 4- yvimethyl- phenvl)-methanone.

dihydrochloride monohydrate salt
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phe. nyl ) - nmet hanone (2.0 g, 6.0 mmol) in absolute EtCOH
(20 nm.) was treated wth HCI(g) (0.5g, .1 3.7mmol) at
woaamosesper at ure. The resul ting- suspensi on 5P@E@EAIS2006/041590
stirred for 1 h, and then MIBE (5 nlL) was added. The
suspension was ,cooled to OC and filtered. The filter
cake was washed [with MTBE (20 nm.), and the solid was
[ 2

dried in a vac 0 ield crude
title conpound asNa mhl ensi pn of
crude (4- |sopropyI!p pep@azi n- rphoAin-4 10
yl met hyl - phenyl ) noRe~ chi (2. 1qg,

5.2mmmol ) in absolute EtOH -(30 nm.) was heated to 78C
and H20 (2.2nm) was added.OTheorgsiwHJag sol ution was
cooled to roomtenperature and MIBE (5nL) was added.
The A selutiohred (4ispeorsylpipevagine bol)eld-mordiCliartyimethyl-

- Ayl b s i EalR apBREEE M 20 BT Wosepted
Wm HEM, f(otsg Mlﬁﬁnﬁg%ttrbbhﬁteﬁ%@%m@ %e@eﬁﬂhllﬁé s%@%zﬁismn

eco >220C El enent al sis for C19
3 thfj{ed—m h, @@Iddhﬁlaﬂ\&BE@ nsi3), \gas agded. §he suspension was

?gleé%{% (%_b ES g@g/re g&%r '_llgg \Z/ag QVaSIHed wn% MTEE (20 mL),
dnit thaaidlig FWés BHEErPd ‘chJurW JvelrfatBuR R ﬁ@d‘f‘fd/ylgﬂt #Mhﬁﬁltle

henyl ) - net hanone, di hydrobrom de sem - ate sa
O@mpptmd@aalavhltelmlelzo 46 WO 2007/ 053386

PCT/ THE so t10on 0
(4-i %8%%}? ﬁ%ﬁ?%{'ﬁlgr@ 'S?/ﬁ’rfp}’AbJ'R:%F 1 )W:?(fl-morpholln 4-
10 gy phe pyisnydthansid) .
| I S S a0

(30 mldevas hg@teui to3/ 87 and Bl2Gni@o?m Liwiak @ddeduai Titeaiesuting
R B SRR AT WA B TR S G e
réiting 80spenside wagscooled to 0°C and filtered. The filter cake was
washed with MeOH (15 mL). The solids were dried in a vacuum oven at 105°C
.15 for 20 h to yield the title compound aé a white solid. |
| M.P.: decomp >220°C
Elemental Analysis for C1eHzsN302 x 2HCI x H0:

Calculated: C, 53.97; H, 7.81; N, 9.94; CI, 16.81;

Found:  C,54.13; H, 7.50; N, 9.90; Cl, 16.68; KF: 4.02%
20 ' |

Example 9 ‘

(4-I$opropvl-piperazin-1-vl)-(4-morpholin-4-v|methvl-phenyl)-methanone.

dihydrobromide semi-hydrate salt

/LN | N
G Q

o)

O + 2HBr +1/2H,0
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collected by filtration, washed with THE (20 nL), and
dried in a vacuum oven at 65C for 20 h to yield

wonrud®s33ss | e, conpound as a white solid. A suspeasiusznoe41590
crude (4-isopropyl - pi perazin-1-yl)-(4- nDrpholln 4-

2! oo B T AP ORI o PR 5 Yy mpehoins-

ylﬁ@mwm@nwlmétr@ﬁhm@%@@Qéd nﬁmol)@@echddw THF (40 mL) and
g@rem pi tate was collected by filtrati on and washed

PrhydEesen REPTRIdR. Solion WGl apist B. amied8iGmmolarhilem

(kP offngtels bRl e Sob Aok TR Rl <

5 d@p eﬁéﬁ)HZ\%B@ﬂrrédgorHﬁﬁ ahoothéH?eQJoleoC@@“@aﬂ'ﬁg prgclpltate was
‘ 45. 39 H, N, 85 Found

¢qllegtegbby Ntragoeswashed Mh4T1HF K@G i) pand ﬁOeExaapla@umm ovenat

é%#yfw%‘@éﬁ’m%@%% Mot fFaRfle S\ o™ P
b AR e R
x]me@w )meﬂna@@gel dwdr@tb@m 4n@g )9 amncd)jMBMeOH (50

' n op_f olutjion of m a
10 'BL%S@%&%‘?# Be &b BeureBuh Spl M as Fodd 15 Bl et the
' reeipitafilvh @118 reBa Sl R BtIREng Wdshed viith MROR 415 VME) The
‘200 / 053386 PCT/ US2006/ 041590 tenperature for 15 m.n :
salidgy@reaiiegtinmg Macuumdvea st 6680 fai 20Wwad Vield doetitle compound
rature for 15 h. The reaction m xture was - -
: %%%I &lt%n%ﬁlpher to OC and. was then stirred for 2 h.
, The rasRit 5ppg°@ideebRig ate was col | ected by suction:
filtration and washed with cold EtOH (20 nl). The wet.
15 sol i Elpmerdal Aaalysis{osCrebeNs@ox 8rHBEX 8FEHIQr 6 h to

yield the &iilfEQMPEURS 385 HCBUSHE N 56/ 81, 31355 @

Found: C, 45.60; H, 6.32; N, 8.36; Br, 33.41
KF: 2.02%
20 Example 10

(4-Isopropvl-piperazin-1‘-vl)-(4-morphoIih-4-vlmethyl-phenvl)-methanone ‘
Bis-maleate Salt '

. e
SVeR®

o

o COOH
+ 2 |
' COOH
To a solution of (4-isopropyl-piperazin-1 -yl)-(4-morpholin-4-ylmethyl-
25 phenyl)-methanone (3.0 g, 9.05 mmol) in absolute EtOH (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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10

white solid. A suspension of the crude
(4-isopropyl - pi perazi n-1-yl)-(4-norpholin-4-

weohaetoaydse phenyl ) - met hanone, bi s-mal eate salt PBTWSYI06/041590

in absolute EtOH (30 nL) was heated at 75C for 1 h,
and the resulting solution mas filtered t hrough a 10

I’ngrQ?fblt Y5 @i ﬁsﬁt 784 forgb 'ah[ig/{/%sr {e@@ez\/%f%\téee to ool to

f hen' coo to Toom er‘rper
mdnhtanpenartm@ foang HtPhe fé&tlﬁh)mme@%@é@o@ﬂ‘?unhﬁ to 0°C and

resul t pensi_on was cool ed to.0C for
Wﬁ%g‘ tg’f@eé 59532 BolTihectesHlting pseeipitale was p@hleme«b byaudtlon

R A 2 S ! RS PLLEE B

Yaduony bedrl at He°C ifod & hqowdnmb fife @omb@uWB'atsecrude m:%tenal as a

‘@5%_@&[ ine solid. MP: 154.1 C Elenental Analysis

010: Calculated: C, 57.54; H 6.62; N, 7.46

Found :(aNsg - - L i

oarh seouS s h 60 oo BB g A B oo+

athni-ehebgh) 28ethaHenk ghit- rﬁ’aﬂehw sblt-ﬂ@g? #oabsAuRCEIPN {30 mL)
150 mm col um:; Sol vents used were

W@ﬁ‘%@@é@%@g@ﬁ nfangihgdesulting Aeluionawasifikenedbrough a

PR AREe G o e AR 78 A 1Bl to room

tenmgeratare oveb@énv\amrmfmm:rwd BOS(19paL) wasvided. The resulting
bt ai hed on series 1100 NMSD usi ng

‘%13889?'8960’%%/‘3‘?‘8%828 érTO( 2% jhe pregipitede V\{ﬁﬁsfiqlie@@dﬁy suction

- fﬂt‘?@ﬁ’dd N&d %@ &daitH Eﬂg@groen@&) uﬁﬁéﬁmk@s% piptectian. Ihe solids

15

20

25

30

chromat ogr ap y was perf tusr ng
wB/driedlinZa Bacuum oveh at6260op20 brioSidld ahe Xitld @obhpdiind as a

£-Co Ied silica gel plates. Preparative
\Qzlfﬂf)qqgryg{;aélm c?ﬁ t ography was perforned using EM
Sci engp: 5440 gel 60 F254.20 cm x 20 cm 0.5 mm
pre-coated plates with a 20 cmx 4 cmconcentrating

zone. Elamemlalzﬂowysisﬁﬁscsyﬁgmaasgooe/ 041590 NMR spectra
vere obUaISgg QR & (8% BV R: FpYtle P40 (400

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 H,O/CH3CN/0.05% Trifluoroacetic Acid; Gradient
conditions were 1% - 99% CH;CN gradlent over 8 min, 99% CHzCN for 2 min.

All reactions were carried out under a nitrogen atmosphere.

Mass spectra were obtained on an Agilent series 1100 MSD using

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

Thin-layer chromatography was performed using Merck silica gel 60 Fasy
2.5 ¢mx 7.5 cm 250 pm or 5.0 cm x 10.0 cm 250 um pre-coated silica gel

Pplates. Preparative thin-layer chromatography was performed using EM
' Scnence silica gel 60 Fosy, 20 cm x 20 cm 0.5 mm pre-coated plates with a 20

cm X4 cm concentratmg zone.
48



10

15

20

25

MHz) or DPX500 (500 MHz) spectroneter. The format of
the 1H NVMR data. belowis: chemcal shift in ppm down

woizad7th3sd86t he. tetramet hyl sil ane reference PCT/US2006/041590

(multiplicity, coupling constant J in Hz,
integration). 5 Exanple 12 1-Isopropyl plpera2|ne
di hy dNmrp bﬁéc‘:tﬁ&w‘éré‘obf&méﬁ oﬁ%.me? 9' tk@Mm3lel ??ﬁﬁ’? Mbo

&l erazi ne- 1-car box I ate . acetone
or F@ﬂ@@(ﬁO@lM mgcm@metﬁraaéta format df @1’ muu\mamata

DSBS retolcar Shin 3 ne Beh R St ey et%@%@ﬁr%arerf&ence |
anditiphdityaco @sling ¢dnstiQ & K20RteGkation) - The combined:
organic |ayers were dried (Na2 ) and concentrated.

to a residue. The residue was dissolved in MeOH (200 - .
m) and 4 MHCl in 1,4- dlho%m I 0 mM-) was added 15

to the reaction mxture ove-r—g—épigiod of several R
hours. After 1Bldopitdpylpipéiaziie diivdreeRloride o
concentrated to yield a solid, whieh was waShed W|th

Et 20 (500 nlL x 2) and drie rmght to yield the

title conpound as a white soI d. 1H NMR (CD3QD): :
3.76-3.51 (m 9H), 1.44 (d, N67Hz 6H). 20

Exanpl e 13 4- For nyl - benzoyl rlde O H d OA..
suspensi on of (chloronethyl ene) i met hyl anmoni um

~chloride (Vilsmeier Reagent .7 g, 0.280 nol) .

CH2Cl2 (300 mM-) at 0OC was trlqated 25 with
4- car boxybenzal dehyde (40.0 ¢, 267 mmol) in one

- por ti tma sclitan okekectbuiyl pipekbRirkD0-ta05338de (100 g) and écetone

G RAPRE R T we aded o i dhic 57 nfpane NaBHBAok (170

g). The reaction mixture was stirred for 18 h, then was diluted with 1 N NaOH

(500 mL), and extracted with CH,Cl» (500 mL x 2). The combined organic

layers were dried (Na;SO4) and concentrated to a residue. The residue was

dissolved in MeOH (200 mL) and 4 M HCl in 1,4-dioxane (700 mL) was édded

to the reaction mixture over a period of several hours. After 18 h, the reaCtibn

mixture was concentrated to yield a solid, which was washed with Et,O (500

mL x 2) and dried overnight to yield the title compound as a white solid. _ |
"H NMR (CDsOD): 8.76-3.51 (m, 9H), 1.44 (d, J = 6.7 Hz, 6H). _

Example 13

4-Formyl-benzoyl chloride
0]
H
Cl
0]

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

with 4-carboxybenzaldehyde (40.0 g, 267 mmol) in one portion. The reaction
49 | o
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anal ysis of an aliquot of the reaction mxture
guenched into MeOH i ndi cated consunption of

wa-20Erssssy benzal dehyde. The reaction m xture WRET/US2006/041590

filtered through a nmedium porosity glass frit. The
filtrate, containi n? the title. 5 conpound, was stored .
raxtwe, wasdtiiee dt 07C fore3thmin, thea@twbemdamplesaturefor 2 h. HPLC

RS of BhiHlyey Bk Sadhiary ibtines’ ARRATRIIFORH ngicted

- ConsRestionoff- camaywakﬂm@eazrrﬁ@ ré&dﬁbﬁﬁﬁ&fﬂr@ rwa%,emtered

sal t (5259 262 &{ ared as in Exanple
t mectuummowasglaaa km‘ul@ra@ @on@ammﬁhmﬂﬂe)

A PR B BB R oihaypfutner

maApulaidnM xture was filtered through a medium 15

“porosity glass frit and the filtrate was cooled to 0OC.

A sol ution of 4-fornyl benzoyl chloride in CH2Cl 2 was

- added via an addition qu |n_3ﬁ;sl ow stream over 30

mn. The resulting mxtu rred at OC for 30

o mn, them-@-IS‘Q:]&%yt-Q%Es’a'.ltdﬁ-?-d‘a@boﬂ%b-be%Id@@é on
m xture was cooled to an | ere roug a .nedi um

porosity glassfri The filtrate was v@dshed with H20, -
0.5 N 20 NaOH, br| ne (1 X 400 niL ech) The
organi c | ayer 254 gentrated to
yield an oil (59.8 g)] Trifurati ‘the oil with
anhydrous Et20 (275 L:%)J/Iﬂll o ¢ renoval of the
solvent on a rotary evapor at yrelded the title
compound as-a pal e yel | ow br A oil. HPLC. Rr = 5.43
mn. 25 Exanple 15 ‘

Hydr ORy arskspénsioniof txpropyipiperaizine- dlhymbbhl@)’tl)a -sahgB2!d g,

thaq ulfonic acid sodiumsalt
mmo ?? repared as in Example 12 above) i ln CH2C|2 was added Et3N (83. 5

g, 827 mmol) and the resulting slurry was stirred at room temperature for 1 h,

then at 0°C for 30 min. The reaction mixture was filtered through a medium
porosity glass frit and the filtrate 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 filirate was washed with H>0, 0.5 N
NaOH, and brine (1 X 400 mL each). The organic layer was dried (Na;SO4,)
and concentrated to yield an oil (59.8‘9).. Trituration of the oil with anhydrous
Et,O (275 mL), followed by removal of the solvent on a rotary evaporator
yielded the title compound as a pale yellow-brown oil.

HPLC: Ry = 5.43 min.

Example 15
Hydroxy-[4-(4-isopropyl-piperazine-1-carbonyl)-phenyl}-methanesulfonic

acid sodium salt
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_.periodically (total

WO 2007/ 053386 PCT/ US2006/ 041590 OH N @G8Na NY O
A sol ution of

wWa-2005/05338pr opyl - pi per azi ne- 1- car bonyl ) - benzal dedyais2006/041590

(20.0 g, 76.9 mml) in EtOH (200 nL) was stirred at
roomtenperature for 15 mn. To the. N ulting
solution was addgdd a solution of NaHS§B' (9.6 g) in HZO‘

(25 5 nlL), dropuse er 30 m Thelresul ting :
suspensi on was sti Ne)ég'j r 00 hpersosg for 2 h
then cooled to OC and strred  h, adding EtOH :

daid stirring. A
precipitate formed and was || col | ected by suction
filtration through a glassgrit lined with filter

paper. The filter cake was washed with hexane (1 X 50" :
m), %ﬁ@'ldtqne(@f ditftisopremirpipdrazing ol -¢arblonyb- bﬂneahﬂehyée (20.0

4,78 8 QP BRI B Rulrdh bbb SRS s in.

'bcﬁtltdﬁﬁesdtti sdlution addeeldetdn dolltidn Nf NPl th
%Eg %& S bm:}]HPLC In addletl on, tlhre [ ber(g?éegebg?odt%? (25

RPWiRE Qeeri i ikt Hhe r%?tdtlmgweussnwrtwaap@rred at room (-

ottt 4R, i (RGN Frtidbusa o e,

gerfodicdly {1otal E@@mﬂ)@o 3 stirring. A precipitate formed and was
| sopr opy | perazi ne- 1-car bonyl ) - benzal dehyde O.

: 4-
q@lléqctqq yy sg&.@ ﬂﬁf@tl%ﬂ Hirepeh gi @aswfrit lined with filter paper. The

henyl anesu
bty yletd tee tibecampobBdas 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 addltlon the

SR PO ESCEU T s b og e o

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

TLC (MeOH/CH.Cl,; 1:9). Prolonged exposure in an iodine chamber indiceted
a single spot (R; = 0.71). '

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

O ,
To a suspension of hydroxy-[4-(4-isopropyl-piperazine-1 -cerbonyl)-'
phenyl]-methanesulfonic acid sodium salt (49.0 g, 135 mmol) in de-ionized Ho0
(490 mL) at 0°C was added 1 N NaOH (100 mL) in 10 mL portions with

vigorous stirring. A clear solution resulted (pH 12), which was stirred at 0°C for

1 h, then at room temperature for 30 min. The aqueous solution was extracted
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(490 mM-) at 0C was added 1 N NaCH (100 m-) in 10 nL
portions with vigorous stirring. A clear solution

woesaurlosede (pH 12), which was stirred at 0C f or PRE/US2006/041590
then at roomtenperature for 30 mn. The aqueous

@%ﬁf@ggéﬁa@%ﬁ@{# Cf%aﬁ@\ﬁec? év& 2&0533 W), Thelorgaiie layers -
\Pé(req_(%%l%e@s gﬁ@(\gl)my\{(h)bgmyﬁ ?%%%3“80%%? ﬂg%ﬁgg@eand

conbl ned, rine

qamestmyechmoyleldrtberhitle aoepaundyaseh pajdrgellow bé. conmpound

as aﬁﬂ-@ 0|J HPLC. RT = 5.43 mn 5 M5 (ESI):

cal c r 260.33; mz found, 261.1 (Mt1)
%:) NY@RS( E@H %hlcdl%rlc&ﬁﬁ?zl\lz 65 3@6n€/§ fodn& 2%}_10 1 '(MHE

(br sH wmé (GDD)( 9. 14sHH), T, qlbl 542&9, 2H), 285(grJ = 8.3

Al 4 madiiete i Se i eER Syt agp o

“)@M)| )1 :08(d)Inoes HaaH)Y To a sol ution of
4- (4-1i sopropyl - plpera2|ne 1-car bonyl) - benzaldehyde

(32.0 g, 123 nmol) in THE (650 nl-) was added
nor pholine (21.4 g, 246 in a slow streamvia.
an addi ti on funnel over ie)17d the resulting '
nUxsopeopispipier aziad -gh)-(4anotpleolpedayiniethyl-pheAlshethanone

The reaction mxture was treated wth NaBH(OAc)S
(38.4 g, 172 ) in portions over 40 mn,

stirred at roo enp aturefor 6h and hen
concentrated t0 a Nési dye. as| dueNwas |Iuted

with Et QAc (400 L}, reat d wth 1
N 20 NaOH (250 ni). 0 rred at
OC for.30 mn. The phases ||were separ at ed and the
aqueous | ayer was extractqd with EtOAc (2 X 200 m -)
and CH2Cl 2 (2 X 100 nL). The organic |ayers wer

‘conbi Hea,saliioneef 4w4- wopmanlrzelra%meobCﬁtt)onyarbeéaaldehyde

: corrpglcj]f?da nﬁﬂgl) a’pal %Fpgﬁve)o\?vﬁs )éﬂgbgﬁh@%@r‘% %%1 @ 246

(Sle ()= a.slmlstrdanf via a@18dReNB AhneBdtel 35 milh,zarﬁ@tl‘fwlcesultlng
n%lg)’(%ur% vglalvsPF %’&rred at room temperature for 40 min. The reaction mixture was
treated with NaBH(OACc)s (38.4 g, 172 mmol) in portions over 40 min, was
stirred at room te'mperature for 16 h, and then concentrated to a residue. The
residue was diluted with EtOAc¢ (400 mL), eooled 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 aqueovus layer was extracted with EtOAc (2 X 200 mL)
and CHxCl, (2 X 100 mL). The organic iayers were combined, washed with |
brine (1 x 300 mL), dried (Na>S0Q,), and coneentrated to yield the title
compound as a pale yellow oil.

HPLC: Rt = 4.69 min

MS (ESI): calcd. for C1gH2gN302, 331.23; m/z found, 332.2 (M+1)

'H NMR (CDClg): 7.36 (s, 4H), 3.79 (br s, 2H), 3.71 (1, J = 4.7 Hz, 4H),
3.51 (s, 2H), 3.44 (brs, 2H), 2.76-2.69 (m, 1H), 2.59 (br s, 2H), 2.44 {t, J = 4.4
Hz, 6H), 1.05 (d, J = 6.5 Hz, 6H). |
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“crude material, as

1H NMR (CDCI3): 7.36 (s, 4H), 3.79 (br s, 2H), 3.71
(t, J = 4.7 Hz, 4H), 3.51"(s, 2H), 3.44 (br s, 2H),

wWa200/2388 (m 1 H), 2. 59 (br s, 2H), 2.44 {t, pATAISZ004/041590

Hz, 6H), 1.05 (d, J 6.5 Hz, 6H). 52 WO 2007/ 053386

PCT/ US2006/ 041590 Exan'pl e 18 S
(4-1sopropyl - pi perazin-1-yl)-(4-norpholin-4- ylnethyl p
henyl ) - met hanone, bi s- meheahplespgt N') 0~ N N O ‘
CC(IJO—|‘ +25COO—|1Toaso utrTon of _ e

phenyl ) - met hanone (340!§ égga.té iyt [) in absol ute
EtOH (200 nL). was ad £%tdi ti on funnel, a -

sol'ution of |maleic acid ‘(23 9 g, 206'nmmol) in.

absol ute Et (200 mL) over 15 nmin. The resulting
suspensi o NST I ed. at S xature for 30
mn, at 75C fo h,| and hen aj |l owedd to cool to
roomtenpera_tuL%o/vN 16K Pe reaktiopOm xture was .
cool.ed further t070C § &S stirredMor 2 h. The 0
reaction mxture was diluted with Et20 (50 OoHand -
stirred for 30 min. THe resul ting prec:l%t t e was
collected by suction filtration, washe t\hgéﬁld

Et OH/ Et 20 (4:1, 100 nL x 2), and. dried in a

oven S a4t of@- lbobl‘bpyl-ﬁ*péréil}ﬁlﬂyli {£nfR PR g?ﬁemg/l-

A suspensi on

rhanyd-pathasepedddi0 gi 12 2znmol)- Ilylajosglmierﬁrt@hb(mﬁ mL) was'

A4, 04 5 Bl DBl S BBEEEA %94 4 Soion in

mmtbftoes(ﬂao mlL) HebH1 5 efinwahef fesURingGushBhSvawRDsitred at

fine porosity glass frit. The filtrate was cooled to .
rP@HHQ”@?ﬁféFLH? dee30vein, 2b75%; faxitth and was dgen afiewed to cool to

A LT Y ORI R ST RIS

- awbwad stiired &t 26, (PheréR8ion ﬁ‘hl)(turé' heasS@iluiteld \A)'Mhr Etzér(SG%L)

in a vacuumoven at 40C for 20 h to yield the tit
and stirred for 30 min. The resulting precipitate was collected by suctlon

filtration, washed with cold EtOH/Et,O (4:1, 100 mL x 2), and dried in a vacuum |
oven at 40°C for 20 h to yield the title compound as crude material, as a white
sohd . |

A suspension of the crude (4-isopropyl-piperazin-1-yl)-(4-morpho|in¥4-
ylmethyl-phenyl)-methanone, bis-maleéte salt (90.5 g) in absolute EtOH (905
mL) was heated at 75°C for 1 h, and the resulting solution was filtered through
a fine porosity glass f_rit-. The filtrate was cooled to room temperature over 20
h, with stirring. The resuiting suspension was cooled 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
cbmpound as a white crystalline solid.

MP: 148-150 °C

MS (ESI): caled. for C1gHagN302, 331.23; m/z found, 332.2 (M+1)
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- Hydroxy-r4-(4-isopropyl - pi pers i ne
-met hanesul fonic acid sodi @ t
0

conmpound as a white crystalline solid. 25 MP. 148-150
C M (ESI): calcd. for C19H29N302, 331.23; niz found,

wQa3m7A58381) 53 WO 2007/ 053386 PCT/ US2006/ 041860/US2(46/041590

NVR (CD3QOD): 7.54-7.48 (m 4H), 6.26 (s,'4H), 4.23 (s,
2H), 8“% 3.56 (br s, 1 H), 3.42-3.32 (br .
s, 4+er\@/| 30 n})Da By 748(8844'5 626(s64H), 4123 (6}9H), 3.85 (br

i3 §53§fsfcﬂ*> SRTHIN G 2708 i L) 06

Kz Fe)1vAnbic oaley fo¢i®29lf-lgy¢\%019¢ 5‘7 5@' H06/628N HAOTFRInd: C,

4- carboxybenzaldehyde (30.0 g, mol ) "in tol uene

' ?73'53 H, & (73vrIN’) Sths treated with th| onyI chloride (28.6

g, 0.240 nol) and DWF (1.0 nlL). The reaction m xture
was heated at 100C for 2 h, during which tine the
solids dissolved to yielExamphkl €9yel | ow col ored
solution. The reaction m xture was cooled to OC to
yield a solution of3 tbenz n tol uene,

“which was used without further magy pul ation. 15

Exanpl e .20
- car bonyl ) - phenyl |
N SOSNa NY O.
D. 600 nol) in

20, A solution of Na I
de-ioni zed H2O (240 2

(24

O
A solution of 4-carboxybenza‘ldehyde (30.0 g, 0.200 mol) in toluene (300
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 cblored solution. The reaction mixture was
booled to 0°C to yield a solution of the title compound in toluene, which was

used without further manipulation.

Examgle 20
Hvdroxy—[4-(4-isopropvl-piberazine-1 -carbonyl)-phenyll-methanesulfonic

acid sodium salt

J\' © oM

A solution of NaOH (24.0 g, 0.600 mol) in de-ionized H,O (240 mL) and
toluene (60 mL) at 0°C was treated with isopropy! 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-benzoyl 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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toluene (60 m-) at OC was treated wth isopropyl
pi perazi ne di hydrochloride salt (39.0 g, 194 mol).

wOheo7r08338bt i ng bi phasi c sol ution was stirred aPCO@SE®E/041590

30 min. A solution of 4-fornyl-benzoyl chloride in 7
tol uené was added in a slow streamvia an addition - .
mhixturel was ellovtedhio wiath toirgonigsnperahaeiovel 1@ tiedr esoled to
t&e 54 WD 2007/ 053386, PCT/ US2006/ 041590 mi xture was .-
A1G Aneldhe phnadivstad obmritanh Bk HeGHe Hhephaseswersseparated

SERI o SVl BB A oo

lwersem@neanimlminedx\haslmédlwhth Krihex ZZ)OOnU),)and'Bmc@hﬂafdctto yield

ers were. conbj ne W|th r|ne 200
{%@&wml BiPergZee 1d&a§°om$4b X fzéeg amaﬁ%balance
T@%PQQ)&' dal@%{&lémlgr%ﬂ?oﬂ 5%ha é@?i%s&% fmzt @o%)mu

pa e r own OI (0] I SSO

as_nctuwl’(l'swgomu)s machﬁmwltagltantlgnrwas tneatdchwitlc al solutlon of NaHSOs

394 § 52038 i 1S TR v Bl L bRghs BRGG Ve angittion
fadderovsrBoaRirR drhé r@sulting iRAurevas siftelid rod_t'ﬂecempertaure for
resulting mxture was stirred at roomtenpertaure f

4®h4anththeimepaled to 6861 ddethyl- et-buiyt ¢ (F06 mb.l)m\;as added and

d th | t th
FRIEE B0 Tf brd S8R R g bilK TR ko RS o lasted by
Smbtloﬁlmtat@h thirdudtad ineditiby KRR lé%@'f#ﬁ"\/\l%\%h@a'vhﬁ'l %IGSS
frit, washed with cold EtOH Et 5:1,

- FIQHEPAGSile Sex 8P inele). TR folidRowar rafpd Qndler vacwemn mr 2,

e d he title
75 20 RSB el hor'th R field B el Sobbiif e whie
sdlid. C (dec.) Exanple 21 20 4-1sopropyl - pi perazin-|
-044 eridi n-1-yl net hyl - phenyl ) - net hanone N~ N N D
Y b6 Bor 540 min
hydr @ ropyl - pi per azi ne-| - carbonyl) phenyl]
- neqﬁgngzul¢oﬁlgea0|d sodiumsalt (54.6 g, O. 150
nmol ), piperidine (28.0 g, 0.330 nol), and
Montnorillonite-KL O (10.9 g, 20% by w. relative to .
starting material) Example 21 -

(4 Isopropyl-piperazin-1-yl)- (4 plperldln 1-y|methv| phenvl) methanone

A mixture of hydroxy-[4-(4-isopropyl-piperazine-1-cérbonyl)-phenyl]-

‘methanesulfonic acid sodium salt (54.6 g, 0.150 mol), piperidine-(28.0 g, 0.330
mol), and Montmorillonite-K10 (10.9 g, 20% by wit. 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 through a pad of diatomaceous earth,
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25 in dichloroethane (820 nL) was stirred at room
tenperature for 16 h. NaBH(QAc)3 (44.5 g, 210.0 mmol)

woaso7adssd i n portions over 1 h, and the resuPCTMNg2006/041590

suspensi on was stirred at roomtenperature for 5 h.
Di at omaceous earth (5.4 g) was added and the
rngine wéthatichlaweihane Xﬂ@ﬂ rah). a@idé filtcaie waROwastied withd N

R IR BN, T Bt us™56rs BteidmBirkd ard back-oxracted

1 n | d
@ggﬂ#f;&@_@rﬁgﬁfbf(?& ac{)cne ﬁa_gs grmhléésér@aﬁid? Bk@(&ﬁér‘é@&ﬁné%gﬂ ried

- (DSR4, antheongendiaird taayieldstheditle eampounsiagits corresponding

t i chl oroethane (2 x 100 niL). The
fﬁ%ég@% %@8&) e éMrOReApgi?)jn‘m ned, dried (Na2S™4), and

concdﬁPL@tﬂ}:ﬁ@?ﬁlmlnd the ti tI e conpound as i tsI
corres, ((hg .5 free base, ale yellow oil.
Lo VRTESI Spisior Gt peig, SadieBama tvﬂun@z@a@mn

520 oy ont 1S o LI R oy o s

,‘ 21'H-)),,2 22 72, (W), 259 br £.239), @5 &or SZIZ)H) 23@(5&8” 4%1), 2.60)1.55

o Vg T 2 T o gt 5, 50 (M

(4 | sopr opyl - pi per azi n- |

-yl) - (4-piperidin-I|-ylnmethyl - phenyl ) - met hanone,

bi s- mal eat e salt N~ COONExampleg22 COOH Y 15 0 To a
‘ d _

pi per i di e 1 y| mot hy - pfm%ynhhiémbfwrpne (40.0 g, 122
ol ) |n absol ute Et OH (800 nL) was added, via an

additio unnel, a solution of maleic acid (28.2 g,

243 mm |n a soI ute EtQd (20Q rrL) over 30 mn. The

resulti en on 20 [ room COOH
or

tenperature
cooled to O
coIIected by suctlo'

ngt d Wlth Fe%oﬁgg%n&\%s

To a mechanically agitated solution of (4-isopropyl;piperazin 1-yl)-(4-

piperidin-1- ylmethyl phenyl)- methanone (40 0 g, 122 mmol) in absolute EtOH

(800 mL) was added, via an addition funnel, a solution of maleic aC|d (28.2 9
243 mmol) in absolute EtOH (200 mL) over 30 min. The resulting suspensnon
was stirred at room temperature for 16 h, then diluted with E1,0O (200 mL),
cooled to 0°C, and stirred foré h. The precipitaté was collected by suction
filtration, washed with cold EtOH/EtZO (4:1,3 x 100 mL). The solids were dried
under vacuum to yield crude fitle compound as a white solid.

A mechanically agitated suspension of the crude material (4-isopropy!-
piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone, bis-maleate salt)
(89.0 g) in absolute EtOH (1780 mL) was heated at 75°C for 1 h. The resulting

pale yellow solution was allowed to cool to room temperature with stirring over

- 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,O (2 x 100 mL). -
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30

filtration, washed with cold EtOH Et20 (4:1, 3 x 100

m.). The solids were dried under vacuumto yield
wonrud®ssiss| e conpound as a white solid. A mechaairaakdog/041590

agi tated suspension of the crude materi al

sopropyl - 25 :
'&‘%Ié%{% ng/e drigd undpr p@qzuum ﬁpfﬂ@/hﬁ@wiﬁ)d i tithy b9>mpeuhdras a o
sal t 89.0 in absolute EtOH .
WQ%Bwﬁﬁlﬁ@%gg&@at ed )at (75C fo?)l h. The resulting’

pal e M@: Hew-t87 eCi on was al | owed to cool to room
tenperature wth stlrrlngaover , then-diluted"

wi t h B 1asled. yior Gedla 3@(53%513253'@62 funds éaoﬁo@\ﬂ-sﬂh

The C ect ed~b C i on,
wnshen oy EReEFsE (8RR 0s” T T Coko R thah bk O
PCT/ UBﬁﬁmﬁ/ 041590 The soli ds Gebe.58 He 07.20)0 7. x;acuum
for 16 h to yield the title conpound as a white . -
crystalline solid. MP: 165-167 C M5 (ESI): calcd. fo
C20H31N30, 329.25; mz f 2 (M+1) 5 Anal.

cal cd. for C28H39N309: C%@B_Q% 7.00; N, 7.48., .
FBepdesentasivedbxarhples dBBe@cﬂvd(Amw@thEBiﬁxlflte Adducts

'!Eeg iEnt ative Exanpl es of Reductive Am nation of
e Adducts: 10 Method A A suspension of

benzaﬂ%ngesné%bﬁla)ffb'ehﬁa 6! tr@élfl d é@ﬁlgct <d§ n}i&i S?. '?ablg 3 below

bel ow 3 ) onit

(& priol)doptroodianitet K10 (0 2di|gn) Mg mpmime((z«» (Dm)m@k)tm L

- qohbtRlnfie (RE MG Ht et &b fmfture 18745 iR

NEBHRABR (@0 nitfolyinas a;le@eerfpscﬁhoﬁ vise boer éﬁ@\%&in%ely 3% mm

m xture was diluted with Et tered

B {he reagtinn xaigiyre msﬁwtedathbv@@;/*@/(wrm kb fitteged, and
I .
Padnod P A SO @53 tolBTeH il B2 8L Mg ogggnic laver
was dnad Ql‘s(lg\ﬂ&a) enkltotneehirbiedntotyéeld-4LBe MaS-nisYbhohesl as eoil. In
f||t %E)@gk@er Irgon‘pletlon of reaction was not -
e g K-pll vyas ek ysss, K Hivation sten atier
dgmﬂéﬁénfe’f?@%@{ﬁﬁm&‘sﬁo%ﬁ&é&éﬁ@ ved in EtOAc (50 mi)

General Purification Method

The crude product from Method A was dissolved in EtOAc (50 mL) and
the organic layer was extracted with 1.5 N HCI (25 mL). The aqueous Iayer
was basified to ca. pH 12 with 1 N NaOH, and extracted with EtOAc (3X50
mL). The combined organic layers were dried (MgSO,) and concentrated to
yleld the desired product (HPLC Purity > 97 %).

Method B
A suspension of cyclohexanecarboxaldehyde bisulfite adduct (5.0 mmol)
and Et3N (5.5 mmol) in dichloroethane (20 mL) was stirred at room |
_temperature for 15 min. The suspension was treated with N-
methylbenzylamine (5.5 mmol) and was stirred for 45 min. NaBH(OAc)s (7.0
mmol) was added portion-wise over approximately 30 min. Aftér 16 h, the' |
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the organic | ayer was extracted with 1.5 N HCl (25
m.). The aqueous |l ayer was basified to ca. pH 12 with
wa 2007Naf¥s and extracted with Et OAc (3 X 50 25rar)us20pbe41590
conbi ned organic layers were dried (MySO4) and.
ERAEHADHLALBIYLS el find BRORBTRO F PaRELFLs (EBRSH with 1 N
Mq@Hdﬁémh)sf:ﬁobmddiWIerhnej@&mtml The ®rgalticdaydrovas dﬂ@di )

M g ol tvsB s by e yRbmethy arine as

aﬁvé.pemﬁe %ﬂ.ud@ﬁne&é%tv%’s S0 Jﬂsd‘by the G@fﬁéfﬁ{'lﬂ%ﬁ?’:& f’rg'Mk?}h%d as

5 mmol) was stirred for 45 mn
rlpeo\@boaeded portion-wi se over approximtely 30
mn. After 16 h, the 57 WD 2007/ 053386
PCT/ US2006/ 041590 reaction mxture was diluted wth
Et CACTHI38 oBdlowaies Mfiches BRthatidnrehclibndaBieH @éréﬂedmpleted
fol'lowed by brine (25 nL). The organic |ayer was dried
qm@mﬁgergaévq;bﬁggm pgfr@QUﬂgsy.T@pcpolumn entitled “Reagents” list the
T
| rgﬁgéﬁﬁjs o‘\rxgbgé‘ﬁx&lrﬂﬁ%gﬁ? Hgé@%r{ ﬂ'%ﬂ?e%gegﬁ t%glélcﬁ)éd the ‘W¥sired
produdti aslisted. Met hod as 5 descrl bed above. Table 9 -
bel ow |i sts reductive am nation reactions which were
conpl eted . on representative bisulfite conpounds. The

col uMmrgpfe g:! ﬁs?Fé%%qﬂsmé Exb'@éley& Ré%ﬁnﬂhgtign

reagen

Represent ati ve Exgnpl es of Reduct ile Am nati on
HOYSC3Na NR1R2 R'{{/b Bisulfite Reagen@q Met hod Reagents
Product HO SO3Na rpholine (2.0 | A equiv.) O.HO

the desired. H pre0giea as |isted. %N&B{é,

Bidilate -
Reagent Method Reagents | Product

, HO SOaNa : 4 ‘ .
: N

Morpholine 'v(2.0 | { )

A . - equiv.)

HO_ _SO;Na : ‘
| Montmorillonite @__\
K-10 + ' N

| - Morpholine (2.0 < >
A i :

equiv.) 0]
‘HO__ _SO3Na :
N
Piperidine (2.0 . < >
A equiv.)
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Montnorillonite

HO

SN

B equi|v.)

A

K-10+ \ / N |
equiv.) O HO SC3Na |
woRLP0RF38053386 PCT/ US2006/ 041590 HO SO3Na
Montnorillonite ~, N

' (ITequiv.)
uiv.) HO SEBNa Pyrroliding
SBNa TEA (1.1 equiv) +

HO SogNAMammqriloniteqyi
jolidine (1.1 N
equi V) H3CO /

Mor pholine (2.0 A
Piperidine (2.0 A equiv.) 58

PCT/US2006/041590

| K-10 + Piperidine A (2.0

‘Ik,\lﬁ\o-+ Bigtitdine

(2.0 equiv.)

HO

SO,Na

TEA (1.1 equiv.)
+ Piperidine (1.1

equiv.)
HO SOzNa
: Pyrrolidine (2.0 -
| CHs A equiv.)

HO

Pyrrolidine (1.1
equiv.)

TEA (1.1 equiv) +

HO

;

OCHg; . B

TEA (1.1 equiv.)
+ Pyrrolidine (1.1

equiv.)

HO

ava

SOzNa

OCHg B

TEA (1.1 equiv.)

+ Diethylamine

(1.1 equiv.)
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+ Diethylamne OCH3 B (1.1 equiv.) .
2007/ 053386 PCT/ US2006/ 041590 NaC3S OH TEA (1.1
wequins33se+ Pyrrolidine (1.1 B equiv.) NaC3S EET/TR2006/041590

(1.1 equiv.)

\

59 WO

N + Mrpholine (1.1 B Equiv.) O '

H3 HO

SBNa N TEA (1.1 equiv.) + N Methyl benzyl B am ne

= A VA | [a)

v
1 H
_4_y|_

moH
‘o

but

07/ 053386
~~ CH Morp

+—3=T4(TAcet)
ndol - 6-yl)-3-0
yl ] -benzonitril g
PCT/ US2006/ 0415
hol ine (2.0 H3c

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

N o

r—O6H

6= SO3Na
e B (0.3 Equiv.)
D0 HO SCB3Na .

O

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

"HOL_ _SOsNa

TEA (1.1 equiv.)
 +N-
Methylbenzyl-

amine

OH

SOzNa

‘ TEA (1.2 equiv.)
+ 3-[4-(1-Acetyl-
2,3-dihydro-1H-

indol-6-yl)-3-oxo-
4-pipéridin-4-yl-
butyl]-benzonitrile
(0.8 Equiv.)
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A equiv.)

equiv.); C

-<CH3 HO SGBNa O N N N
~H Morpholine (1.1 H3C B equiv.)

NJ

wo<ekids3dsganpl e 24

(4- Cycl opropyl -

- phenyl ) net hanone '

~NYc TEA (1.1

PCT/US2006/041590

pi perazin-1-yi)-(4-norpholin-4- ylnethyl

-0 O- N NN.5 Step A

4SQ@alaFor ny
tert-butyl
.10 g) i

~EDC

n CH2Cl 2 wa
per azi nef

am nopyri di
S extracted
r gani c
thed to yi el g

SH + .
"H NVR (CDCI 3):

- benzoyl) -
ester A sl

| , - car boxy
3.86 g), H

I ay
C17H4

for

A10. 04

OBt (2.68 g),

61 WO.2007/ 05

pl per azi ne- 1-c4g
spensi on of 4-a
s treated sequ
lic acid tert-Q
3
ne (-0.020 g).
with 1 N NaOH

rboxylic acid: .
arboxybenzaldehyde
entially with

ut yl
nd

After 1
and the

er was dried (Na2SO4)

the title cony
2N26vbhoBAS8 (2.6,
3386 H

(s,. qqyly-) 7.93

ound.

CTH
(d,

est er 2

%f <T }e
@SI )i

mz fo 219. 3

(36

8
n

06/ 041590 -

J GHa8 2 . 2H),

Q‘

[sOfa(d, J
(m 6H), 1}
4- (4- Mor ph
ic acid
(4-forny
tert-butyl
K ed w

K/NY

CHs

HO

0]
Ch

[ h nor phol i

87T,
46 (s,

5 but
- benzoyl ) 3
ester (2.

ZH);
9H)|.
ol i n-4-vi ne
fert -

37 82=3767 (m
Step B.

t hyl - benzoyl) - g
yl ester A solu

2H S

|pera2|
tion of

583" 30

ne- 1- carbox

pi perazi ne-1-cgrboxylic acid-

06 g) in methan
ne (4 mM-) and

TEA (1.1 equiv.);

~ Morpholine (1.1 |

equiv.)

ol (100

()
HSC__<¢|—|3

R )f N
70

Example 24

(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)- _

O

N

methanone
O

N

@

N

Y,

Step A. 4-(4-Formyl-benzoyl)-piperazine-1 carboxvllc acid tert-butyl ester

A suspensmn of 4- carboxybenzaldehyde (3. 10 g)in CHQCIQ was treated

sequentlally with piperazine-1-carboxylic acid tert-butyl ester (3.6 g), EDCI
(3.86 g), HOBt (2.68 g), and 4-dimethylaminopyridine (~0.020 g). After 18 h,

10 -

layer was dried (Na;SO4) and concentrated to yield the title compound. ,
MS (ESI): mass calcd. for C17H2N204, 318.16; m/z found, 219.3 [(M-

100)+H]"

61

the mixture was extracted with 1 N NaOH and then with 1 N HCI. The organic
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NaBH(QAc)3 (6.9.8 g, in portions over 1 h). After 3 h,
the m xture was diluted wth saturated aquoues NaHCO3

wano7@sssact ed with CH2Cl 2. The organic |ayer POTAWS3006/041590
dried (Na2SO4) and concentrated. The residue was

urlfledb colum chromato Si2) to yield the
P 1 CHEUIMP (TS QB i gt . ok B2 2HI T IR0 £.1,

335 337 Uty PSS 14g S8 MR GTS Sy

3.51- 3. 33(m 6H), 2.45-2.41 (m 4H), 1.46 (s, 9H) 15
StepC . ' ~ o

\ ution of :
Hq I Sﬁgﬂ phol i n- 4-yl met hyl - benzoyl ) - pi perazi ne-1

car o splution cldi-@d-foemy-berizdyl)asiperazirie-1&arigdxylio acldierzbutyl

| erﬂgr 5t D98 o Tomelanor bl mlawas tosenaurbmemaing i sand
' l‘?‘é é&‘e{@d\%?% 13% oRtithsl &&er K. UAﬁeM@% #id Fn" )&Qref \ﬂés iluted

xture was dil uted wth dil
“with hatma’t@daa(mbuaq INEHESOblaRa st acte dowith 31262, w.Tha orgamc layer

o (RO VAt el Bled Tt g AT e cotum

&ﬂbﬁfa@ég}%ﬁwasldzﬁt& ibld MevitrR! ébrhpeund.t | e Conrpound NG
Sl or Cl6H23N302, 289.18; nfz found,

290 4M§MEI-%|)|- m@@ calq;d MNRC@(tﬂIﬂ\'?@m 38%23;misf OM‘i'fj ﬁ%’ 4 [M+HJ". -
g_ ?18 L@uﬁﬂ:o@f@ 395723%% 2, 3.7%-9864nPSH)B.50Hs; 2H),

:{.51@33@:: awjzpsi@.nazmml-r)yi Yi6((4; eHl).phol i n- 4- vi met hy!
-phenyl ) - net hanone 30 A sol-ution of

(4- nor phol i n-4-yl et hyl - phenyl) pi perazin-1-yl - met hano
041@’1%r linf4-JRh YR hér?l ézm\@l Iih&Rapen® th

ane
Vac et |A satutin(df.4( mmprp*mim Na/BhBttlyl benm@ﬂhgperamase “1-carboxylic

W,eggqﬁ 3%&@)55%@5%&%‘%@%@% with tnfluoroacetlc

é?&H / (U206 A SROmim Rl dnfteg Mfwr@@lcetmud € nigl@va@édded
dlluted with 1 N NaCH and extracted with

andythe mixtugeevasstirred ferm fuis@l. dhe @W@M@%ﬂ@ﬂedw@
AR Uy LR BRSSO A PRRIBRH LR OF)
SHHRNR/NGEPwa8 Aved INapB@.) anthdonSfiratei MiHeresidue was purmed
by column chromatography (SiO) to yield the title compound.
MS (ESI): mass calcd. for C16H23N3z052, 289.18; m/z found, 290.4 [M+H]*
'"H NMR (CDCls): 7.41-7.35 (m, 4H), 3.95-3.70 (m, 6H), 3.52 (s, 2H),
3.09-2.80 (m, 6H), 2.49-2.42 (m, 4H). |

Step D. (4-Cyclopropvl-piperazin-1-vl)-(4-morpholin-4-vlmethvl-phenvI)-

- methanone

A solution of (4-morpholin-4-ylmethyl-phenyl)-piperazin-1-yl-methanone
(0.128 @) in methanol (7.5 mL) was treated with (1-ethoxy-cyclopropoxy)-
trimethyl-silane (1.5 mL), acetic acid (0.2 mL), and NaBHzCN (~400 mg). The
mixture was heated at 60°C for 18 h, and then was cooled to room temperature

62



10

15

20

25

5 HNW (CDCI3): 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),

wa 26040233860 (s, 2H), 2.45-2.40 (m 4H), 1'.66- 1P6R/USEN06/041590
1H) 049044(m2H) 044039(m2H) Exanple25

Md eQReVBraspdH T;Bnep’@ﬁ@lyﬁn/vas 9nqte@4~w Ph¥ROK anghewtraﬁtﬁd with o
Pyg)&reoé’@%g%@ grz wé)%glileb Na )’A an e‘éﬁn@ént aqgé ?ﬁ%yrgsmue
Was pubﬁedbquhamanhmbtamawwlﬁ)b)eto(Wéld&hg)tlile'ﬂdﬁlrﬁdiﬁw .

( . 1. VRERIF TGS 6hIRR IoF B ol NsOry B29 2BV fbinchB0.4 [M+H*
@[ﬂjlg ?@é @CQH[;% TR % %)3.%5(&“@?3‘},%@44 -3.32

at 60 OoC fo ture was fo'roo c

frergid), & 74-8, 61 (reazld)j %@42 St 2H) 3. 4&2 Y04y 444)j 116841.62 (m,

N he,ni I t treated with 1 N NaCH
(e O aBL B4R A8 88 rea™Tor 15 min. The
m xture was concentrated, .and the remaini ng 20 aqueous .
solution was extracted vvlth CH2Cl 2 (500-nm). The .= -. -

organl c. layer was vvashmnﬂlﬁ_z_N NaOH (500 ). “The
‘ 15 1. h

with brine (400 rrL) dri e,ql,emam) and concentrat ed "
‘to yield the title conpound as_a white solid. 25 M5 -
(ESI): mass calcd. for Cl2H22N2§2, 226.17; niz found,”

227.2 [ MrH+]  1H NMR (400 MHz, 3): 3. 39 (t, J= 5,0\‘
Hz, 4H), 2.55 , N= 4. 9 A7 NT- (ddd, J = )
10.3, 6.5, 3.8 Hz, |1 H),| 1. H) , 49038(mn
4H). Step B. b&ll ip ﬁ{zcl(nhl

di hydrochl ori de Y63 WO 2007 053386 / US 1 041590
A soI ution of tert- butyl 4- cycl opropyl pi perezi ne- 1

R 8 m -) over

,1A$t L“rRtrf#e?idrS éiIF?«Iéﬂtb% v% gﬁ’rﬂaraﬂﬁ t@%ﬁ%&l‘é’i&gfﬂ) g‘}" A8E( 500 m!_)
metitaacd] FONBL)S i whdmwydophmyl)mga trimethstsilane r(b@TrmL)
NaBHsCN (38.0 g), and acetic acid (37 mL) was heated at 60 °C for 5 h.. The}
mixture was cooled to room temperature, treated with water (30 mL) and stirred
for 5 min. The mixture was then treated with 1 N NaOH (130 mL) and was
further stirred for 15 min. THe mixture was concentrated, and the remaining
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 CH,Cl: (150 mL). The combined organic layers were washed
with brine (400 mL), dried (Na2804), and concentrated to yield the title |
compound as a white solid. >

MS (ESI): mass calcd. for C12H22N20,, 226.17; m/z found, 227.2 [M+H+]

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

4H), 1.60 (ddd, J=10.3, 6.5, 3.8 Hz, 1H), 1.46 (s, 9H), 0.49-0.38 (m, 4H)

Step B. 1-Cyclopropylpiperazine dihydrochloride
63
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5 tenperature. The thick suspension was diluted with
hexanes (400 m -) and was cooled to 10C. The

woesurlossasg solid was collected by filtration, wrashsen06/041590

with hexanes and dried to yield the title conmpound

28 o bl iRy SRBBT IR 1 SoHoMEE (B2 o) n
Dﬂfﬁlexa}’neﬁgzdmh%waértreqaﬁeﬁ tv@f] H? M3n4174fdi>c5xdne0é605r(1l§) over

1) nmimwhile. maln(ajmng the Feempsta;pred)elow 40°C. After the addition was

chripleid, Tof Tk WA RAse AL 56 R A e das, Enied 10'room
%rﬂu}e B gﬁék%usg%nelgf}%iﬁihﬂéd Witthhedride (488 nﬂr eacpd

was heat at o6 and then was 15 coo
was Bﬁ‘oIeUrtoa 0s€parte eedultingksolid Bas oolicated by ffilthetian, (@8hgéd with

’iﬂﬁ‘eﬁ agd ﬁjé'ﬁgagﬂelgalp,%pti% }:ﬁ&\%gﬁé?@%ﬁgﬁpt\é’aﬁ%&ér ?%eg
b | OW%SI&?ﬁawb%l%dt@gQFmg bR e: \4\@/§ fBBha]tmf]Q(PM +HY

ter t it on was conpl e
mi xt uFeNMB (400 Midz,(RG)C3.6inibrtr datded Ha, t44h'| t&é?dbntlel 5.5

Bt 2 Wi dedel SRS LELTHT, oA R D eof i 216"

the addi tion was conplete, the mxture was allowed to

, vvarmto roomterrperature and was stlrred overnl ght .

NaOH " i
aqueofa&?’?ﬁ:yé‘omﬁ@@ B4 R Eée'ﬁ% %2%%% ), PMIF (3.6
AAL), Jﬁmm&mbnmm@r@em mL ARIeasd at BosD &6k 2htahdhen was
brine (200 nlL), dried (Na2SO4), and concentrated to

goaed ta ACt iln aesemm@t@d k, aS°Banixtyrel afdNaQHs(EO gk water (550

abrastiere et el ety WinsaB e R SR P b AR

hiléth 13! ¢haidtained
ﬂlﬁg@rd&HR)ndGQﬁ)b?O g) ﬂqopdrggrg% \évolg?t e] e ﬁen(la@@I_IIfZéle?_D ai a17n7e

belows1 0°gH) After e qdﬁm@n wWag)conmplete, mﬁ méxturewas cgobsi to 5°C

érpcgH%Bteig&%ﬂ#l‘\ez%Ja%d%cﬂéﬁ@}igs%()gﬁiog pr%pl% e%gfs \JﬁB'éQ/e at arate

3199\“1@59{?&8@%@%3%@/@%%%% O Riter the addition was
Eropyl - pi perazin-=1-yl)-(4-norpholin-4-vl net hvl
,)t e meikhga oyas allowed to warm to room temperature and was

stlrred overnlght. The biphasic mixture was basified to pH ~10 with 1 N NaOH
(300 mL). The layers were separated and the aqueous layer was extracted
with toluene (100 mL x 2). The combined organic layers were washed with
brine (200 mL), dried (Na>S0O,), and concentrated to yield the title compound -
as pale yellow viscous oil.

HPLC: Rr=5.19 min |

MS (ESI): mass calcd. for C1sH1gN205, 258.14; m/z found, 258.9 [M+H"]

'H NMR (400 MHz, CDClg): 10.1 (s, 1H), 7.94 (pseudo d, J = 8.2 Hz,
2H), 7.56 (pseudo d, J = 8.1 Hz, 2H), 3.77 (br s, 2H), 3.33 (br s, 2H), 2.71 (br s,
2H), 2.55 (br s, 2H), 1.66 (ddd, J=10.2, 6.6, 3.7 Hz, 1H), 0.52-0.46 (m, 2H),

- 0.45-0.40 (br s, 2H):
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To a solution of
4- (4-cycl opropyl - pi perazi ne- 1-car bonyl ) - benzal dehyde
wo 20@B5888g) in 1, 2-di chl oroet hane (550 nli) wasPadas2n06/041590
nor pholine (37.8 nmL.) dropwi se over 5 mn. The m xture
was cooled to 10C and was treated with, NaBH(OAc)3 = = .
(64 3 g) in portions over-1 h. After a further 2 hyn
. ‘ =1 | )

ﬁ@ﬂ]an@‘rteer 18 h vvater (60 m_) was added whi | e the 10

terrpe at ur g zt under 20C_by the additio
' of . shR@'S Wiﬁfh? 4 14qye@promﬁmerédnm1ncartbﬁ@ylhber@a@ehyde

x(t) gfﬁi i Eeﬂcﬁlerﬁﬁaaﬁg r(@{i%'ﬂ‘\r%]) r\]/\'/\é#%ﬁea'%o( ot nea@% 8 HLS

e was Stir ers were
depavisd eder Bnint Mheanpdunieovasd eyeed wad ovesdmd/vas tﬂeaﬂed\lmth

Q%?Fké#?i’e G aioRsionosuer . A & Biriior@ihohganieure was

d
RS 55 30 SRpUESIR MR B3 B e
tecmnqzmande belqralke°@elAftar 18 Is,o0ater (60 mLYRS ad!ﬂ'ed=whal6 @he

mn M5 (ESI): mass cal cd. for Cy9H27N302, 329.21; mz -
fespRIatus avas aptundet AORMRY the@ddiion eismal ampusds phice.

ﬁﬂg mu?r 1&})% rﬁ%‘h@ \/(%é"l)as‘ﬁﬁﬁ;?o HZI 61;0 Y\@R 1 ﬁl l%;'ﬁ (ﬁ%?)é‘nL) and

’(Hermedur@hi)ras gtirded (dr, 10 nin.4 TRe ltiyerd Mere beﬁara(tdd dand the organic
Eyer waS usnep el NeH (150 mbpitap Cophag amingous tayers
\Jé)é(ge n%)l(téé%%d With1GH,81, (860 ML), SthefcomBind otgadic 18yérs v@é’e‘, N
yasloyd wip rosiog (2preL)a;drie-d](Wﬁ%Mamdrqdmlehtrateddmﬁeldvthe title
ofiEPEd an PRl SR r0kSale per Uszooss oatse0 A
sol uthncoRT(-44<agcﬁnqpropyl p| pera2| n-1 ,
-yl) - (4 nmor phol i n-4-yl m et hyl
MS (ESI): mass calcd. for C1gH2;N305, 329.21; m/z found, 3302{M+H“] :

"H NMR (400 MHz, CDClg): 7.35 (br s, 4H), 3.73 (br s, 2H), 3.69 (t, 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, 67, 3.7 Hz, 1H), 0.49-0.43 (m, 2H) |
0.42-0.39 (br s, 2H).

"*C NMR (101 MHz, CDCls): 170.6, 140.0, 135.1, 129.5, 127.5, 67.4,

63.4, 54.0, 38.7, 6.3.

\ Example 26 -
(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yImethyl-phenyl)-

methanone dihydrochloride salt

0] e 2HCI -
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phenyl ) - met hanone (68.0 g) in ethanol (400 nlL) was

heated to 60C and treated with concentrated HCl (37.8
wai2)o7ehssasei se over 40 min. A precipitate star Ped/uUS2006/041590

formafter -20 nL of HCI had been added. After the

addition was 5 conplete, the thick suspension was

sl owl 4 3@85!°é‘d3ft d-CYBlePER-RIpaTazint iy B fHrOTRRedN-4- ylmethyl-

A REhEEns Sl A nRE GRoE B iR g ane

ﬁ%eﬂlvﬂtkﬁc@wmmw RE1 I3 V8i hE) 8Rpwise b4&10 Min= Mpr%@npltate
mass cal'cd. -for Cl9H27N302, 329.21;

Sftaﬁﬁe to %@m ef:t{fWﬂ]’nL abHELhrsiReenmsdad: , Afterdhe aﬂotmpn was

5 %ﬁﬁféﬁé) ﬁe HICk §U§Q%]||fsnorib\|)f§ %0\&@ c{oﬁ;]?eedi@)_ﬁo%zog%r :? B ﬁ?e solid |

wWas céllecled @ Gbltrati%nS washed with etiha%r @nd&ide8 a1451|)°01§\§ern|ght in
NVR (101 |\/HZ D20): 172.1, 135. 132.2 2, 130. 128. 0,

Fyacuurp®ven tomowdementlesmmpoumdaawnte sc$d 5, 3.0.
- 15 Ex e
'(4Is%g!2 S'gragnlvl) (4- rmrpholln4ylmethyl p

heny! msmpma@s calea. fob 0%}&9%@5! 370. amdmazlﬂmﬁdl ©80.0 [M+H"] -
data { title co was presented in U. S.

h
10 pat ot Nl f&%@ My, BT 44 (eeuBos o6 5ue.2H). 758 (pseudo

({)iﬁ)hss?ﬁ%utég pi pirazféfﬁg- %%"‘Bﬂ ﬁ%’rzﬁ?]H |2 .38 (d rfet'h“ .2, 6.6, |

4Bzl HH)d t08088m,MHy N YI (D O 25 O 66 V\D ‘
A S S B o
| 5X8"52 2, 53, Ahave 3 asp5e3
15 ‘
lExamQIe 27
(4-lsopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone

L ;
SUSRe

O

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

Example 28
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone

25 O
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5 Sodi um

f4-(4- Cycl opropyl - pi perazi ne-| -carbonyl) - phenyl | -hydro
wayeorrmasisanesul fonate ~N O NJ HO SG3Na A 100rai/uSkmsk41590

was charged with 4-(4-cycl opropyl - pi perazi ne-1| -

carb

cart gﬂ?(c% %rr‘l?%e@(?ﬁﬁ%(&% é%p%f%@ &ggtgrrdﬁrg‘ %qoh rgletﬂogg)descnbed in

Ev(ampI@eZB abawsphere. The reaction nmixture was heat ed

to 50C. A solution of NaHSG3 (1.14 g, 11.0 nol, 1.1~

eq) in water (2.0 nL) was added dropw se over 5 mn

The reaction m xture was gApfPeyed to 17C.  The. 7
product was col | ected by ‘T‘I‘I‘t%r‘l—on as-a V\,hl te solid:
' H Sveium §9-(eycl Ipipeftzingslecalh enylhytiroxy-

Hz), 7.47 15 (pseudo d FI J =.8.2 Hz), 558 (s, 1

H, 3.74 (br s, 2H), mg—g—ﬁibg , . 2.84 (br s, -
2H), 2.69 (br s, 2H), 1.85 (tt, 1 H, J =17.0, 3.8 Hz), -
0.60-0.54 (m 2H), 0.49-0.44 (m M5 (ESI-): mass.
cal cul’'ated for Cl5HI9N205S, >y |n/z found, 339.0
[MNa]-. 20 Exanple 30 As al specjfic enbodi ment of -an -
oral conposition, 1000 oNW compound prepared as
in Exanple 26 is fornul ayed h sufficient finely, .
di vided | actose to provigle a total anmount of 580 to.
500 ng to fill a size. rd 25 gel capsule. 67 WO
2007/ 053386 PCT/ US2006 D0 Wile the foregoing:

speci fication teaches princi pl es of the present

i nvention, wth exanpl esyprovi ded for the purpose of
illustration, it wll- understood that the practl ce .
of the invention enc A ¢ of the usual 5 e
vari ations, adaptations and 9? ﬂodr fications as cone g
wi t hi g I
bqui vaI 108 SEQ%\%Q vWs Eiged Witk Ay ElbBidBY - rARRb 1
carbonyl)-benzaldehyde (2.58 g, 10.0 mmol, 1.0 eq), acetonitrile (30 mL) and

water (1.0 mL) under nitrogen atmosphere The reaction mixture was heated

- 1o 50°C. A solution of NaHSOg3 (1.14 g, 11.0 mol, 1.1 eq) in water (2.0 mL) was - .

added dropwise over 5 min. The reaction mixture was then cooled to 17°C.
The product \rvas collected by filtration as a white solid. o

'H-NMR (400 MHz, D,0): § 7.66 (pseudo d, 2H, J = 8.1 Hz), 7.47
(pseudo d, 2H, J= 8.2 Hz), 5.58 (s, 1H), 3.74 (br s, 2H), 3.47 (br s, 2H), 2.84
(br s, 2H), 2.69 (br s, 2H), 1.85 (it, 1H, J=7.0, 3.8 Hz), 0.60-0.54 (m, 2H),
0.49-0.44 (m, 2H) ( _

MS (ESH): mass calculated for C1sH1sN;OsS, 339.1; m/z found, 339.0
[M-NaJ. o

Example 30 .
As a specific embodiment of an oral composition, 100 mg of the

~compound prepared as in Example 26 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard

gel capsule.
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WD 2007/ 053386 PCT/ US2006/ 041590 We claim 1. A

process for the preparation of a conpound of fornula
woORby7/05888¢ N ON (R13) gl R12 N Rl11 (I1) PamasS2006/041590

enanti oners, diastereoners, hydrates, solvates, and 5

pharmaceutically acceptable salts, esters and am des

thereof; wherein p is an integer selected from1 or

2; Rltile tlseIfcﬂeg@ndgfspeoﬁntét&)rgeaulpestrrespmtolms of thel-;breseht

-Cl G6alkyl; 10 g is an integer selec
ipvergiod ﬂa@wm%emfm&m ﬁ"%@{"@@%%&’} ﬁ'Pé‘i’i@"!q{b 'thH)QE

1 ﬂ%ﬁ)ﬂ Rathe &)%thcg(?ﬁlﬂlﬁé/fnve ﬁ@ér“ébssﬁ}”gl Sahgushai

I's 1-n ently Selact e group
\camiaﬁbm; i adppidtiond] and/djﬁnecﬂhkaftiqn&asac@ng oithin the scopedfdhe

; ﬁ e red teroc oal kyl ring; wherein each
Q‘QVWQ @\ %rocycloalkyl is optionally
substltuted MAth one or three substituents Ra;

each Ra substituent is |ndependently‘selected fromthe
- group consisting of -Cl 6alkyl, fluoro, -OH,
-OCl. 6al kyl, and -NR bR, 20 Ro and Re are each
“independently -H or -Cl.6alkyl, or Rb and Rc taken
together with their nitrogen of attachnment forma 5-
to 7-menbered heterocycloal kyl ring, said ring
optionally substituted with halo, -Cl _4alkyl, -OH. or
- OC1-6al kyl ; 69 WD 2007/ 053386 PCT/ US2006/ 041590
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R12 is independently selected fromthe group

consi sting of -Cl_6al kyl, -C3_ $cycloalkyl, and 4- to
wa-20rmb83sed het er ocycl oal kyl ring; wherei n eachCalusgios/041590

cycl oal kyl , and heterocycl oal kyl is optionally

w@,{,uted with one, two, or three substituents Ra, . .

atively, RL1 and R12 taken together with their :
ni t r odgRoedss i tiRs preparaticH o1 @cémdo@na-mahﬁaﬁftu?
het erocycl oal kyl ring; wherein the heterocycloalkyl =
ring is optionally substitutRf with-gfe, two, or threge.:
"substituents Rd; each Rd.subsyiuen i ndependent 'y~
selected fromthe group consfstin 10 of . -Cl1_4al kyl, .
hal o, -CH2F, -CHF2, - , -1 _6al kyl R
-Cl_4al kyl OH, and - NRERN fn Re and Rf are -
i ndependently -H or -Cl_6al kyl ;‘pcorrpri sing O- C SCH .
O 1zI C-L R13 \ R13 CHO (XX) (XXI) .15 reacting a
conmpound of fornul gs( ; a first organic solvent;.:
to yield the corr(gsdqn jng gonpound of formula (XX,
wherein L is a |eaving ; and wherein the =~ "+ ..
compound of formula (XXI)|is not isolated; . Rl4 :
Xz~ C- L NN RIRK OO _NM \ )mRI3 N (XX 1)
R13 CHO (XXI) CHO (XXN'1) 70 WO 2007/ 053386 o
- PCT/ US2006/.041590 B ‘ )

and enantiomers, diastereomers, hydrates, solvates, and

* pharmaceutically acceptable salts, esters and amides thereof;
~ wherein A 4
p is an integer selected from 1 or 2;

R' s selected from the group consisting of -H and -Cy.ealkyl; =

q is an integer selected from 0, 1 or 2; ,
each R"is independently selected from the group consisting of -C.
salkyl, -OC4.salkyl, and halo;

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

each R® substituent is independently selected from the grdup cdnsisting ,
of -C1.galkyl, fluoro, -OH, -OC+.calkyl, and -NRPR®: |

R® and R° are each independently -H or -C1.6alkyl, or R® and R° taken
together with their nitrogen of attachment form a 5- to 7-membered
h‘eterocycloalkyl ring, said ring optionally substituted with halo, -C.salkyl, -:OH,
 or -OC1.salkyl;
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reacting the conmpound of formula (XXI) wth a conmpound
of formula (XXI1); in the presence of.an organic or

woOone7gasise base; in a second organic sol vent; PCO/Ug2@®b/A41590

t he correspondi ng conpound of fornmula (XXII1); wherein
the. gconpound of formula (XXIIl) is not isolated; Rl4
R4 R 2le independertly s_Eeztax from ke group considgting of I-C{ salkyl, -Cs.

wgoalkil AEr BB Hed HsiiocklioRidt fopbdrentEicn aliy,
SR Jared heté‘r@éy‘ﬁkbélkﬂ@(bwlonall}' dumRtiRIes Mo, tRo, or three

reducing agent; in a third organic solvent; to y|e1

substizeateHondi ng conpound of formula (11). 10 2. A

P ol veateriidh gt dlio' s R Jodtr i e REAYER of
atgrmentfotnens- @rﬁmdmb@r@mmmérowman@eﬁﬁgaaherreuﬁrw m
1, wherei L is chloro. process as in Claiml,

heterorye! rlng.'%@pt*%ﬁéw. %\@Stlhlée@ WHPARNE TP, OF BieRil a

| d the correspondi ng pharmaceutically
é%%%léqah%[ewéalt of the conpound of fornmula (I1). 5. A
proceeachaB sobglitaent is mdim]@denﬂiylselel:ted?ﬂmm md]gmupg:@nslstmg '

&hgﬁ?p‘ygé’@}?’aégh%?@ag?’ﬁ @"a?ﬁ '%8 't<-g 43%@'@5 and -

HRRE WHréinl B® §ndﬁfawm§eﬁeé VHWEH BF%@%@@HOH of .a
conpound of fornmula (1ts) 2007/ 0

PCT/ US2006/ 041590 N

comprising
O%C/OH. ’ O§C/L
R® | \——-R13
F
CHO : CHO -
(XX) o (XX1)

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

Y | A
i i A

, R4 ] O§ /N\(\ﬁ)

N A ¢

(XXI11) R'

\

(XXI) - CHO

(XXIH)
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O NN (Ils) or an enantioner, diastereoner, hydrate,
sol vate, or pharmaceutically acceptable salt, ester

wonro@mssset her eof ; conprising CO2H O4k. C~ ' CPIOT/@DISED06/041590

(XXs) (XXI's) 5 reacting a conpound of fornula (XXs);
ina first organic solvent; to yield the corresponding .-
conpotgtiag the compaubddiFdrmuBgXXiwith hcomp@md 8Formula.
roup; and wherein the conmpound of formula (XXIs) is
I guihgtregserseofian organisior jinapgariciase; in @ sepnd organic

b Bt el bl OlngliBhng (3 gbnd B SRS PRRS perein the
codbsunavof formuta (XXUNds abt lsofated;a (XXI'1); in the ~
presence of an organic or inorganic base; in a second. .

drgani ¢ Rl vent ; oﬂihel d the correspondi ng cogpound” A
qf fornul i\Xxwlpé-)\-& erein. the  conpound of fYyrqul.a
XXI'1lIs) @ n isolatled; N ~ N NO~I* N'. N~
(}JH'NJ$*J | w s NT%J 
- R R B e g
H o
o 13
——R' (XXIV) R™:
'N’WtE:A
(XX N

and reacting the compound of formula (XXIII) with a compound of,'
formula (XXIV); in the presence of a reducing agent; in a third organic solvent;
to yield the corresponding compound of formula (I). -

2. A process as in Claim 1, wherein the first organic solvent, the second

organic solvent and the third organic solvent are the same.

3. A process as in Claim 1, wherein L is chloro.

4. A process as in Claim 1, further comprising reacting the compou‘nd of

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

compound of formula (n).

5. Aprocess as in Claim 1 wherein p is 1; R"is hydrogen; q is 0; and R'"
and R'? are taken together with the nifrogen atom to which they are bound to

form 4-morpholnyl.

6. A process for the preparationAof a compound of formula (lls) ) ‘
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CO (XXIvs) (Ils) (XXIl's) N CHOO. 5 and reacting

the conpound of forrmula (XXIIIs) with a conpound of
woanimszsse XXI Vs) ; in the presence of a reduci ngCamgsaiop/041590

inathird organic solvent;' to yield the

correspondi ng conpound of fornula (Ils). 10 7. A

process as in Claim6, wherein the\first organic

sol vent, the second organi igLyé&k and the third
organi ¢ solvent are the iaﬁ§> . A process as in Caim
6, wherein L is chloro. 35 9. |A process as in O aim6,
wherein the conpouﬂa\g,/ a (XXI'ts) is present in
an anount equal to aboyt one equivalent. 10. A process
as in Claim®6, whereinp|the conmpound of fornula (XXl Vs)
1s present in an agounixygreater than about one
‘equi val ent; and whe he 20 reducing agent is
present in an anoun he range of fromabout 1 to
aboeut 2 equivalents. [r3 WD 2007/ 053386

- PCT/ US2006/041590 . 11.| A process as in Claimé6,.
further conprising reacti e conpound of fornmula

. (I'l's) to yield the corregpondijng pharnmaceutically
acceptable salt of the qupgﬂhd of formula (Il1s).. 5
12. A process for the preparation of(HSbonpound of

For mibgad bhantid?tér, dhhstontr3 n)drate, ShatMNor pharmaceutically

acceptable salt, ester or amide thereof; comprising

|l o L
CO,H | gl
: ‘CHO | CHO
(XXs) o (XXls) -

reacting a compound of formula (XXs); in a first organic solvent; to yield
the corresponding compound of formula (XXIs), wherein L is a leaving group;
and wherein the compound of formula (XXIs) is not isolated;

O*C’L ~ : i /A—
Y . (\N
[Nj‘. ‘ O%C/N\)’ ‘
CHO >
(XXlls)
(XXls) | (XXIls)
— — ' CHO
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R11 (Il1) and enantioners, diastereoners, hydrates,

sol vates, and pharmaceutically acceptable salts,
webeErs3and am des thereof; wherein 10, p is BAT/US2006/041590

i nteger selected from1 or 2; Rl4 is selected fromthe

group consisting of -H and Cl 6al kyl; q is an

I nt egedctivgltre icechfouman ¢, foimola (%Xle)aaim RX®nmpound of formula

O g lapns oEah ahhor BBt B4R 2 6BHp Brognic
sb%@ﬁpqggﬁ;@ ke é@é@@% %EW%QE?W%ngxtlléjg\;vgéreln the.

chtp@luodmlfomwdgl (XXillta);is wobiselatedeach al kyl ,
cycl oal kyl, and heterocycl oal kyl is optlonally

substituted with one, 20 two, or three substltuente ‘
Ra; each Ra substityuent is independently sel ect 4
he group consi sti of -Cl _6al kyl, fluoro, -¢H, - 3 -

OC1_6al ky| BRc; Rb R are-eagh iy
ndependerftly -H or - Qi _6al Kyl Rb and ‘R@fa o
ogegher N?/Jhel r nijtrogef of ttachment florm a: 5-

o 7-negter 4 WO 2Q07/-053 CT/ US2006.641590

net er ocjcl-oal kyl ring,| said ring oot,LonaI

bubstitaged wth hal o,| - Cl-4al ki/
OC1- | ; R12 is irdependéXX \9S)sel ecte
r oufd isting of -dl.6alkyl, -C37" 8cycl oaI kyI

0 8- menbered reterocycl oal kyl ring; W

ach al kyl, 5 &¥&ll8hl Kyl , and heterocycl oal kyl N
- ¢ptionaCHP substituteq with one, two, or three.

5 bstituents Ra; altednatively, Rl1 and R12 tak

together with their nitrogen of t ment forma 5-.
to 7- WBGQN@Q@‘P’@@?HPGQWmW'? Xﬁlcﬁgéwféﬁ %C?ﬁ@oung of

fgﬁnﬁfa {/g)a rﬂﬂe ;5r'e%gnb§ of %trbe[]@ihgklggﬁﬁp% '%tHFrﬁ%r@éﬁIB solvent;

-one, substi t uent

tetyhsld |ﬂheleotres;sornmndgapendmnmld;oféetmulae(ﬂs)‘ romthe group
consisting ~of -Cl-4alkyl, halo, -CHF, -CHF2, -CF3,
-OH, -QOCi-sal kyl, -Ci-4al kyI O H and -

10 7. A process as in Claim 6, wherein the first organic solvent the second ‘

O

organic solvent and the third organic solvent are the same.
8. A process as in Claim 6, wherein L is chloro.

15 9. A process as in Claim 6, wherein the compound of formula (XXIls) is
present in an amount equal to about one equivalent.

10. A process as in Claim 6, wherein the compound of formula (XXIVs) is
present in an amount greater than about one equivalent; and Wherein the

20 reducing agent is present in an amount in the range of from about 1 to eb_out 2
equivalents.
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NReRf; wherein Re and Rf are independently -H or

-Cl-sal kyl; 15 conprising R14 14 RN NON ONJ]
WORMB)0g338q (XXI11) HO SO3Na CHO (XXVII) reaCTng2@6/041590

conpound of formula (XXI I1) with source of bisulfite;

n ol ar ield t

Wor r L Bisgncan SR Bolories cbBRfisfidirest p g, rqmpound of

. férvl llb) toﬁ?el‘d@w@Q@?ﬂe@ééﬁ@nﬁg%ﬂr%&@@@é&l@%@ taBlel sélt Bf the
14 NN N RI1 12 N~11 NOeR H "(R13)q (R13)q
corponnd offorsaNAISNCR (11)  (XXVI1) R12 and reacting

. the conpound of formula (XXVIl) with a conpound of

-, formula (XXIV); in the presence of a reducing agent;
5 12n t hepposesericethefpraparation of a compound of formula (l1)

A

| R" (1)
and enantiomers, diastereomers, hydrates, solvates, and
pharmaceutically acceptable salts, esters and amides thereof;
| wherein
10" p is an integer selected from'1 or 2;
R' is selected from the group consisting of -H and:-C.¢alkyl;

q is an integer selected from 0, 1 or 2;
‘ each R" is independently selected from the group consisting of -Cy.-
15 galkyl, -OC1.salkyl, and halo;

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

20 two, or three substituents R%

each R? substituent is independently selected fromvthe group consisting
of -C1.alkyl, fluoro, -OH, -OC1.calkyl, and -NR°R®;

RP and RC are each independently -H or -Cy.galkyl, or R® and R° taken

together with their nitrogen of attachment form a 5- to 7-membered
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organi c or inorganic base; in an organic solvent; to
yield the corresponding 5 conpound of formula (I1).

W@ 2007Aspsecess as in Caiml1l2, wherein the souPCE/US2006/041590
bisulfite is present |n an anount greater than or

R DM ihe % AU oRAhn sarstthedvl 65&3591""1364@ OH,

ar-©Cdalkyhy an armunt greater t han about -one

equi ent. 15. A process as in Claim1l2, wherei n the -
con‘po’glzds a'fdeﬂO@rlHﬁnﬁv esizeipd fram thparep coRsIaiNg Absalkyl, -Co.

SEERY, PR B RAGR pDIHIES GO e A,
5 mlaaﬂeyl,oar@lahetermnycloamgwwoptromatyesublsﬁtutéu pithaes tws, omthree .

Clar Eﬁeeréé grherein the conpound of fornula (XXVII) is
filtration. 20 17. A process as in CIalm’

12 farretrhgtrvew) T iaPidNa' 28 RE ‘té&tﬁ&ew&l‘r’ gﬁé?ruﬂr‘fro%n of’

fornula& ) to yield the correspondin

alteahmerddoin al5- yoacmmmd hedrocytloalky! rrrag:rvm&ram mé

P BBl i et Br LS Wi,

10 sr,ﬂgslnmymga » qis O R11 and R12 are taken t oget her ,
, with the nj trosrg‘en atomto which they are bound to - -~
~f or m @AGRR pRePSijyentds 1rsdepend|@ﬂart sslectast fremethe group consrstmg

cgreoaéﬂglgaﬁof%@iﬁow &L, TG iy, -cﬁ%ky@h r{&

NR°R"; wherein R® and R are rndependently -H or -C1 -salkyl;

15 comprising , ‘ ,
R4 |

R14 ‘ ‘ 'X’\ /A g
%<\N' O N\) | o
@) N\) . '

(R

‘ -———-> ‘ _:—_(R13)q

i iy HO” SOzNa
XXV

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

organic solvent; to yield the corresponding bisulfite, the compound of formula
(XXV);
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and enantioners, diastereoners, hydrates, solvates,
and pharmaceutically acceptable salts, esters and

wamdas3sher eof ; wherein 10 p is an integer seCeaiSea®6/041590

froml or 2; R14 is selected fromthe group consisting
of -H and Cl 6al kyl; g is an integer .selected from
0, 1 or R'each i s independently sel ectedi4romthe

group conyj sting -Cl- 15 6al kyl, -OCl1_6al kyl, and
hal o; Rl S or is independently selected f

group consi stijpng of -Cl- 6al kyl, -C3_8cycl oal
8

4- ed het erocycl oal kyl ring;

al kyl ;Ycycl 6al kyl ,- and %t er ocMm oal kyl

substijuted with one, or three su stituents
Ra; Ra substituent is ||.pdependently ected from
the |gro ﬁ) ting—of -Cl Galkyly, fl

- OC1!

, 13
X and - NR bRc; FSE nd Rc are leach g (R )q
i ndependently -H or -C1. 6&F 9’6

ftogeth r wth their nitrogen of attachrrent forma 5-

77 WD 2007/ 053386 PCT/ US2006 4159’{3 0
ﬁerocyc 0%\|% ring, said ring optlonally
SUbStQGWI d W|th hal o, -Cl1_4al kyl, -OH, 12 :
R12 is independently sel ect ed fromthe
gr oupand mlﬁg ithe c@hpo@hd&ﬁ'fbbfhula (Q&yn Satrca eahpdund of
and 4- to 8-nenbered heterocycloal kyl rin wherein
f@é’@HIBaGWV ig thg presaneg of aarﬁﬂmmgeamcnndgeweseme of an

, &@%hw dé%@%@ﬁé |rz%rr]1‘é§p %%%I\ﬁ'@ptgrﬁelgltae%gggﬁpondmg

¢argpdined ofddrimuten@r ni t rogen of attachnment forma 5-
to. 7-menbered heterocycl oal kyl ring; wherein the
,het er OCyC| oal kyl ring is optionally substituted with

oce¥s ddheClal 1?‘6 Weirém %oﬁ% Xep it E?Iﬁfe is present in an

substl uent 1s |ndepen y se ecte

“amosnkglieater tban o€eqdal toydboutaine, equridént. - CHF2, CF3

-OH, -OCl.6alkyl, -Cl 4alkyl OH, and - NReRf; wherein
Re and Rf are independently -H or -Cl.6al kyl;

14. A process as in Claim 12, wherein the compound of formula (XXIV) is
present in an amount greater than about one equivalent.

15. A process as in Claim 12, wherein the compound 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.

16. A process as in Claim 12, wherein the compound of formula (XXVII) is
isolated by filtration. -

17. - A process as in Claim 12, further comprising reacting the compound of

formula (Il) to yield the corresponding pharmaceutically acceptable salt of the
compound of formula (1) ‘
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15 conprising R4 14 RN NON ON (R13) g (R13)q

(XXI'l'l1) HO SO3Na CHO (XXVI1) reacting a conmpound of
woanimoszss XXI 11) with source of bisulfite; in BCP@ISA06/041590

organi c solvent; to yield t he correspondi ng bisulfite,

the conpound of formula - (XXVII1); 78 WD 2007/053386 . .- -

| U 14_
PgT ﬁ%ﬂg@%%é@ﬂﬂ%dﬁﬂgﬁg@?é%e(ﬁ p‘;s1 R'*is h WH\'q |QON&nd

%e aehnd Hé 2 %@ﬁﬂ@%@eéwlmdhﬁumtépqm@mm tQMNhicf‘ahhey are bound
fgﬁmlfﬂggrghgmgpam c base; in an organic solvent; tg:- -

orr spondlng conpound of formula

5 19. A process for the preparation of a compound of formula (I

R an
and enantiomers, diastereomers, hydrates, solvates, and -
pharmaceutically acceptable salts, esters and amides thereof;
wherein
10 p is an integer selected from 1 or 2; ‘
R is selected from the group consisting of -H and -C1.calkyl;

g is an integer selected from 0, 1 or 2; ‘
| each R is independently selected from the group consisting of -Cy.
15  galkyl, -OC,.salkyl, and halo; '

R'is -H or is independently selected from the group consisting of -Cs. |
salkyl, -Cs-gcycloalkyl, and 4- to 8-membered heterocycloalkyl ‘ring; whérein :
each alkyl, cycloalkyl, and heterocycloalkyl is optionally substituted with} one,

20  two, or three substituents R?;

each R? substituent is independently selected from the group conS|stmg

of -C1.galkyl, fluoro, -OH, -OC1.alkyl, and -NR°R"; |
| R® and R® are each independently -H or -Cy.salkyl, or R and RC taken
together with their nitrogen of attachment form a 5- to 7-membered |
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(XXI'l'l); R4 R14 NN rl 11 R12 ONJ, ON RN H

13 (R13)g (XXIV) ( ( R)gq (XXI1l1) RI11 CHO N~ (Il) 5
weo7/0as886 r eact i ng t he conpound of fornula ( XXPCTUS2HO6/41590

a compound of formula (XXIV); in the presence of a

reduci ng agent; in an organic solvent; to vyield the

BHESRRAIOR EnG A8 SliePLTHLBrb Ut 5ol €1, om,

Qm(g@d'anq/lbase is present in an anount greater than
or equ t o about equi valent. 21. A process as in

a ai nﬁ?gs Ir\mqeé!d@nt neelestrsblinm e groHmeOasisig vf -Csealkyl, -Ca.

BSOSy AR, BB SR R0 iy PG A S

5 ®ClodlisrOatd BatErS6yclodikrylds optiteallyesiibstiged gt one two, or three
giheﬁ?,?nt i&agn anount in the range of fromabout 1 to
’Eﬁ val ents. 22. A process as in Caim1l9,

vvher e 0 f2 hiS mitih el at ed
{1 TY A1 B eRe o gethar Wt tneif gitgeRe,
@@M@ntrfgrm@a&hon@mdmberedﬂmjamcg(:loafkyt rmg;awkéiejn the

RS RBPEBR E LBTER e 1SR
10  substituents R%;
each Rd substituent is mdependently selected from the group consisting
- of -G 4alkyl halo, -CHxF, -CHF, CF3, -OH, -OC1 ealkyl -C1.4alkylOH, and -
- NR°R"; wherein R® and R are lndependently -Hor -C1.¢alkyl;

15 - comprising

‘ h14
| » | 'X\
- ‘><\N’ |
O« _N : | L
\) / | .
: . _R13)
7 Uy
:—(R13)q ‘ :
Lo (XXll) HO SOzNa
(XXV)

reacting a compound of formula (XXIII) with sdurce of bisulfite; in a polar
organic solvent; to yield the corresponding bisulfite, the compound of formula
(XXVID);
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24. A process for. the preparation of a conmpound of
formula (Ils) N O:~" C.-NJ I / N(Ils) or an
weneotiossaser , di astereoner, hydrate, solvate, OPCT/US2006/041590
pharmaceutically acceptable salt, ester or amde
t her eof ; conprl sing N NON O NJ CHO (XXI'11's) HO
SBNa 15 (R®Wlis) 8K WD 2007/ 053386
PCT/ USZOOG/ 90 rt| 'ng a conpound of fgormula .
(XXI11s) wit e of bisulfite; |napd=R14 org
sol vent; to lyi el d| t he correspondi ng. bisul fi '{A 4
corrpouof N la (XXVI1s); NON O I\L]r .
(XXI'Vs) \ HO BNa (11s) N (XXV ) OJ5
reacting {he conmpound -of formula (XX\?? a

conpou fornmula (XXL\S); inghe presence of a

r educi (Rﬂ?)qt he presence of an

_.(R13)q

HO” ~SO;Na XX
3 CHO (XXIt).

(XXV1I) o ‘
r'eacting the compound of formula (XXVII) with an organic or inorganic

| base; in an organic solvent; to yield the correspondlng compound of formula

OXXH;

= - | R1é
—— (R, XV NG R

(xxil) o LT

Lo

and reacting the compound of formula (XXIl) with a compound of

CHO
formula (XX1IV); in the presence of a reducing agent; in an organic solvent; to
yield the corresponding compound of formula (11). | -

20. A prooess 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 19, whereln the compound of formula (XXlV)

'present inan amount greater than or equal to about one equwalent and
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organi c or inorganic base; in an organic solvent; to

yield the corresponding conpound of forrmula (Ils). 10
wa3007Aspsecess as in Caim24, wherein the souPCe&US2006/041590

bisulfite is present in an. anount greater than or

v%%i? h{[é% rgaﬁébg%@%pﬁﬁ%%ﬁ%@% gnzfmo&ﬁpi'h%ésrﬁ of ﬁom about

formul a Vs)
1R6EHRNR éduidaleatyunt greater than about one

equivalent. 15 27. A process as in Claim 24, wherein
t he compound of fornmula.(XXIVs) is  present in an

| . 2"2;1;“%8%%%&% lhftﬁaln?bguwhére@:%é/@ém@banarwfavﬂﬁnal(xxvn) is

ut equi val-ent of the conmpound of formula
5 lédfaﬁle\dSbyﬁldJ’aiioas the organic or inorganic base. 20

28. A process as in Caim24, wherein the conpound of
‘formula (XVIls) is isolated by filtration. 81 WO

%’ 07/ g%’&@speg_ ihSIRRR GO0FLHERO corfprishgprezeting the compound of

aim further conprising. reacting the co und
. foomutal (H) (9 yisjd the Wr&spom@gcmarm%éy accepnglgle salt of the

wr rrandde H cal II%(lgccept able salt of the conpound of
: 0. A process for the preparation of

10 aconpound of fornula (Its) N O NCNO(Its) or
an enanti oner, di astereoner, é/drate sql,vat

Phar nh pseesssalor jhe REpsHTia o & 5Pmpokd gimai (o

thereof; conmprising N NON f

ll\/jo (;IS)

or an enantiomer, diastereomer, hydrate, solvate, or pharmaceutically
acceptable salt, ester or amide thereof; comprising

Y

CHo (XXIlls) HO”  SO;Na

5 , . (XXVlis)
' 80
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ONCHO (XXI'l1's) HO SOBNa (XXVIlIs) 10 reacting a

conpound of formula (XXI11s) with source of bisutfite;
woOno@/opsdsar organi ¢ solvent; to yield the correspasgiong41590

bisulfite, the compound of fornula (XXVIls); 82 WD

2007/ 053386 PCT/ US2006/ 041590 N N O N O N HO SO3Na :

CHO (eaxtings) corpdmd of farmada 0llishavitbsapwemaf bisulfite; ina:

h o ) . _

polRr Brodie SAIVETE 4P VI 1 eoyrarar ik bl e Ufa of

f&mw x)gforrrula (XXIIIs) (O)/:' N Nr, O-NO .
( XXI'V; CHO (XXI'l1s). N (l11s) 5 and reacting

t he conpound of faxmula (XXI1l) with a conpound of ﬁ “

formul a he presence of a reducing ent ;

in an. or an|c soI vent; topyield the correspgﬁg?ﬁ S

congpoun of rmJIa(IIElBSl Aprocessa\iaﬁaim
% r

e organi cjor inmorganic bddg_isN ent
equal to abott 1
32. A processgs in daim 30, lpher ei n the ‘
dyof formula (XXIVS) is present &4 anount- - -
han or equal ToO about one equi and 83

(XXIVs)

| | (Ils)
(XXVIIs) o &

and reacting the compound of formula (XXVIIs) 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 formula (11s). ”

25. A process as in Claim 24, wherein the source of bisulfite is presentin an , |
amount greater than or equal to about one equivalent.

26. A process as in Claim 24, wherein the compound of formula (XXIVs) is
present in an amount greater than about one equivalent.

27. A process as in Claim 24, 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.

28. Aprocess asin Claim 24, whereln the compound of formula (XVI|s)

isolated by filtration.
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agent is present in an anount in the range of from
wahooros3zset o abut 2 equival ents. 33. A processPas/usSe6/041590

G aim 30, wherein the conpound of formula (XXVIIls) is

5 isol ated byflltratlon A process as in Caim

2%, Aprenass@sipiG! éinh§4r Ea&tarﬁ@mnf@lr&m@m@; tiig compound of
fBﬁé (@gmd @bﬁ t@eﬁdgg (o pBEﬁln@?ﬂﬁﬁ%ﬁ@ﬂ#ﬁlycaocgggtable salt of the

dompodr&i 6f fosnula (118).84 -

5 80. A process for the preparation of a compound of formula (lls)

O | (Ils)

or an enantiomer, diastereomer, hydrate, solvate, or pharmaceutically
‘acceptable salt, ester or amide thereof; comprising

CHO (XX"IS) HO SO3Na
. (XXVlis)
10 reacting a compound of formula (XXIlIs) with source of bisulfite; in a

polar organic solvent; to yield the corresponding bisulfite, the compound of
formula (XXVlls);
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HO” SO3Na | CHO (XXHIS)‘”;}T o

(XXVlls) o
reacting the compound of formula (XXVIIs) with an organic-o[‘inorganic

base; in an organic solvent; to yield the corresponding compound of‘fo'lf‘r‘nulya,

T (XXIlls); 5 |
o O o N O§C/N.\) |
(XXIVs) ] |
CHo  (XXllls) | | N/ﬁA (Il.s)’
5 ‘ K/O :

and reacting the compound of formula (XXIII) with a compound of
formula (XXIV); in the presence of a reducing agent; in an organic solvent; to
yield the corresponding compound of formula (l1). '

10 31. A process as in Claim 30, wherein the organic or inorganic base is
present in an amount greater than or equal to about 1 equivalent.

32. Aprocessasin Claim 30, 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 to abut 2 equivalents.

33. A process as in Claim 30, wherein the comﬁpound of formula (XXVIIs) is .
isolated by filtration. ' ‘

34.. A process as in Claim 30, further comprising reacting the compound of

formula (I1s) to yield the corresponding pharmaceutically acceptable salt of the
_compound of formula (1ls).
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