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invention is directed to a novel process for the
preparation of piperazinyl and di azepanyl benzam de
derivatives, useful for the treatnment of disorders
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prmmtce@bueé, bipolar disorders, manic disorders and depression, as well as

other histamine Hj 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 preventing, 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)
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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I NVENTI ON 5 The present invention is directed to a
process for the preparation of a conpound of fornula
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I Apiberakihyl an@rd.@eaam BRSNS ablivatideCeat #Blshitsd for large scale
ester, tautonmer, solvate or amde thereof; 10 wherein
RY Go§rairigharRICation t he group consisting of CL_loal kyl
(preferably, G _ 4a| kyI) C3_8 al kenyl,

C3_8cycl oal kyl , cl oal kyl )CL 6 al kyl,
(C3_scycl oal kyl )CRSU @‘AQHT EANVENTION

al kyl c
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R2 and R3 are each hydrogen)| mipg an integer froml
to 7, (preferably, misOgn iMt{eg@Hfilyfom1l to 4, nore
preferably, mis 1); 20 S R9; wherein R8 is

sel ected fromthe group c nsi sti ng of hydrogen,

Cl_6al kyl, 6
R2— (CHZ)m_Q
5k/\/
R® (1
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof;
wherein

R is selected from the group consisting of C+.1ealkyl (preferably, C;.
salkyl), Cs.g alkenyl, Cs.gcycloalkyl, (Cs.s cycloalkyl)C1.6 alkyl, (Cs.scycloalkyl)Cs.
salkenyl and (C1.g alkylcarbonyl)C.galkyl;

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

R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl and C4_zalkoxy
(preferably, R? and R® are each hydrogen);

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

preferably, mis 1);

Q is NR°R?;

wherein R® is selected from the group consisting of hydrogen, C1.alkyl,
Csealkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered
heterocyclyl)C+.salkylene and (phenyl)C4.salkylene;

and R? is selected from the group consisting of C1.salkyl, Cs.salkenyl, 6-9
membered carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
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C3. 6al kenyl, 3-9 nenbered carbocyclyl, 3-12 nmenbered
heterocyclyl (preferably 5-9 or 5-8-nenbered

wheisosst! yl ), phenyl, (6-9-nenbered 25 PCT/US2007/086936
het erocycl yl ) C1_6al kyl ene and (phenyl ) Cl_6al kyl ene;
and RO is selected fromthe group consisting of
Cl 6al kyl, C3.6al kenyl, 6-9 nenbered carbocyclyl,
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o0 hot pi peridin- 25 1-ylnethyl;
provided that the 5- and 6- positions on the phenyl ring are unsubstituted
(i.e., the R?, R® and —(CH.)»-Q are bound to the 2-, 3- and 4- positions on the
phenyl ring);
provided further that when R'is methyl, then —(CH2)n-Q is not piperidin-
25  1-ylmethyl;

and wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl,
cycloalkyl, carbocyclyl, and aryl groups may each be independently and
optionally substituted with between 1 and 3 substituents independently selected
30 from the group consisting of trifluoromethyl, methoxy, halo, amino, nitro,
hydroxy and C4.; alkyl;

comprising



and wherein each of the above al kyl, al kyl ene,

al kenyl, heterocyclyl, cycloal kyl, carbocyclyl, and
W@eooB/0gelips nmay each be i ndependently and opkPCDH8200Y086936

substituted with between 1 and 3 substituents

i ndependently selected 30 fromthe group consisting of

trifluoronethyl, nethoxy, halo, amno, nitro, hydroxy

and Cl1_3 al kyl; conprising 3 WO 2008/ 076685
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(X1) SL.J R3(/X7 1) R rea Na At
corrpound of formula (X) HM t t@ﬁpound of fofmula
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regcting a compound olT fér%laze)g}w(?th e/1 éompound of formula (XI); in
the presence of a peptide coupling agent; in an organic solvent or mixture
thereof; to yield the corresponding compound of formula (1).

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

of a compound of formula (l)

6
5k/ \/ (CHz)m
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or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide

10  thereof;

wherein

R’ is selected from the group consisting of C+.1ealkyl (preferably, C1.
salkyl), Csg alkenyl, Cs.gcycloalkyl, (Css cycloalkyl)Cq.6 alkyl, (Cs.scycloalkyl)Cs.
salkenyl and (C+.g alkylcarbonyl)C1.salkyl;

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

R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl and C4_zalkoxy
(preferably, R% and R® are each hydrogen);

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

20  preferably, mis 1);



R3 (1) or a pharmaceutically acceptable salt, ester,
tautomer, solvate or amde 10 thereof; wherein Rl is
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and
10MaY PR 'wemt’yf"n kstveen % rond s adufiral Nesbimamras ingbpendenty

N-ddiedtedirrbpterocrd !,  wherein, in addition to the
N-11i nking nitrogen, the 3-12 nenpered heterocg%l%l%lt )
eterocycly

15 may optwhﬂﬁ%_lmq/(%*aﬁﬂ Qiinagaturrien 311 amgmpesrsiNin
he& %Eﬁé‘rﬁé?l%ubé‘tﬂ@ﬂ%@ REM-5 XubSil&as ﬁf@ie%ér‘?di@n@ly s§+ec?éa¢rd}h the

erein Qis a saturated nmber ed

N R égnwtr@rqféwm) halg.sagpaxantide. Gr-oalis % medevdd ot 6-9
1- RembBRId Ad&REScINARBE P ARD(sY0 Aehitiet&flof 6-8hdMBered

heterocyclyl), -NH(5-9 membered or 6-9 membered heterocyclyl), -O(5-9 or 6-9
20  membered heterocyclyl), (5-9 membered or 6-9 membered heterocyclyl)C+.
salkylene, Cqsalkoxy, (Cs.scycloalkyl)-O-, phenyl, (phenyl)C4.; alkylene, and
(phenyl)C4.zalkylene-O-;
where each of the above heterocyclyl, phenyl, and alkyl groups may be
further optionally substituted with from 1 to 3 substituents independently
25 selected from the group consisting of trifluoromethyl, methoxy, halo, nitro,

cyano, hydroxy and Cq.zalkyl;

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



group consisting of hydroxy, halo, carboxam de,
Cl 6al kyl, 5-9 nenbered or 6-9 nenbered heterocyclyl,

wo Ng7@sal kyl ) (5-9 nembered or 6-9 nembered PCT/US2007/086936
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heterocyclyl), -NH(5-9 nenbered or 6-9 nenbered
het erocyclyl), -0(5-9 or 6-9 20 nenbered
heterocyclyl), (5-9 nenbered or 6-9 nenbered
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on t he gohwnigingri ng are unsubstituted (i.e., the R2,
R3 and o(CHQppr,-Q are bound to the 2-, and 4-

posi ti o(r? the 30 phenyl ring); pr ovi 33 o
that when |RL is nethyl, then -(CH)rr,-Qis[pot
pi peri ¢§ -yl methyl; 5 WO 2008/ 076685 ¢
PCT4AJS2007/ A,) wherein eagch ofo_thie —
al kFé/I 8 kyLkpe, almkeg)yl het er ocycl?ﬁ glot g I3<((I: 2Im—Q
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and oRti onal IC¥) substituted with betweergsl and i)
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Y

wher ei @l ils a | eavi ng gro/QCH2 0 N (CH,)
~~ n
1 HN N—R' ’
R2—1  —(CHy)mn—Q > o I D oy g
5L A3 (X1) R 5&// 3 2
4
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reacting the compound of formula (XII) with a compound of formula (XI);
in the presence of a tertiary organic or inorganic base; in a solvent or mixture of

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

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

preparation of a compound of formula (la)



R~ N~ OL (C,H2 nONN .(CH2)n 1 HNNRL 156
L23\-~RR (CH2mQ2 613210 (CH2)mQJ (XlI)
WG L2008/07d885 (XI1) R Y4 (1) reacting the conmpounBCS2007/086936
formula (XIl1) with a conmpound of fornmula (XI); in the
presence of a tertiary organic or inorganic base; in a
sol vent or mxture of solvents; to yield the
correspondi ng conpound of for mul a ( 15 In an
enbodi nent, the present invention %fzzx rected to
processes for t he preparatl compound of
formula (la) 6 WD 2008/ 07668 U82007/086936 N O
NJ N Q (la) also knoag s N\\fiy
(4-cycl opropyl - pi perazi n-J-yl ) -(4- nmor phol i n- 4-yl et hyl
- phenyl) - net hanone, or it]s pharmaceutically
acceptabl e salt thereof Nef erably the corresponding
di - hydrochl ori de salt. § anot her enbodi ment, the
present invention is dif ¢d to processes for the

preparation of a conpoun of formula (Ib) rI"~ N ONJ
N

)

o

(la)
also known as (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yImethyl-
phenyl)-methanone, or its pharmaceutically acceptable salt thereof, preferably
the corresponding di-hydrochloride salt.
5 In another embodiment, the present invention is directed to processes
for the preparation of a compound of formula (Ib)

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

10 the corresponding mono-succinate salt.

The present invention is further directed to a process for the preparation
of the compound of formula (XI)
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(4-isopropyl - pi perazin-1-yl)-(4-norpholin-4-yl net hyl -
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salt thereof, preferably 10 the correspondi ng
nono-succi nate salt. The present invention is further
directed to a process for the preparation of the
compound of formula (XI) 7 WO 2008/ 076685

PCT/ US2007/086936 R 1 (N) N H (Xl) wherein Rl is

selected fromthe group conNsting of Cl_loal kyl
(preferably, Cl1_4alkyl), (C3_8)al kenyl,
k
natN

C3_8cycl oal kyl, (C3_8 cyclloal kyl)C1 6 al kyl, (C3_
8cycl oal kyl ) C3_8al kenyl a 8

al kyl carbonyl ) C1_8al kyl ; 5 and rein each of the
above al kyl, al kyl ene, al kenyl, "héterocycl yl,

cycl oalvigreindiripselpetegifronaihng gipyn consiriing oy 1e@devh (rseferably,
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comprising
1
R'—NH,
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L IN
. . (XXI) [Nj

(XX) Ho (XD

reacting a compound of formula (XX), wherein X is hydrogen or a
nitrogen protecting group and Z is a leaving group, with a compound of formula
(XXI); in an organic solvent; to yield the corresponding compound of formula
(XI).

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

for the preparation of the compound of formula (Xla)

X
(]

H  (Xla)



In an enbodi nent, the present invention is further
directed to a process for the preparation of the

w@oopoumss of fornula (Xla) 7 N N H (X a) 8 REX/US2007/086936
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2008/ 076685 PCT/ US2007/ 086936 al so known as
1-cycl opr opyl - pi perazi ne. The conpound of formula
(Xla) is useful as a intermediate in the synthesis of

conpoungis, IQ‘fovsfrpééﬂﬂcﬁcléérbpﬂfkﬁperHHhé Wﬂéfcbﬁvfbloarﬁd ¥f fokrAula (Xla)

the synthesis of the conmpound formul a In
nlétUﬁeﬂul @%wewﬂ'ateﬂrh@ep?y@ms of PPBYPOLBES Pfs ofmyla ki and

di fefd ;%?‘tu&lﬂar?y |r5thBr§9/ﬁfF1%§|Sfo‘?'Ehé &ﬁmﬁ’duﬁﬂ%’ fdrh@a @), t he

conmpound of formul a ( %e XBFP al so known
as 1-i é@@ﬁ@@yre@bp@mrﬁ § prﬁ@énblowﬁ@ﬁds hepdineated to a

( nt hesi s of
C?J%rrrg)é%én gr g%ﬁrgé%ﬁﬁ%@?ﬂ t;]& ggﬁ%@e& fogp %lgqxﬁ%rl y, In

the synthesis of the conp of fornula (I'b). 10 The
present invention is furthen directed to a product
prepared according to any Nf the processed descri bed
herein. Illustrative of tfhe invention is a

phar maceuti cal conposition conprising a

phar maceutical |y acceptabl™enearrier and a product
prepared according to any oH 1§(5ye processes

descri bed herein. An illustration ‘of the invention is

a phar redgeiutovaeds taepeenyt-piparazinge The eanxavgdaf forouilectXIb) is
P 9 6 AREORALAR han ShinBls LG REAFRISPRAABRE Hffmore
herern and a pharmaceu

I Iﬂ)amd;ulaﬂy ngth’ersgntheseruf ﬂrchompwrydrafcﬁcawlé (jb) meki ng a

broduct s ARRET i RERlFeSh Aoy BliBrad aqrprang

detoanylat thengroee ssedridsarilpdtbiieraioeut i cal | y accept abl e
carrier. Exenplifying the invention are nethods of
treating a disorder nediated

lllustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a product prepared according to any of
the processes described herein. An illustration of the invention is a
pharmaceutical composition made by mixing a product prepared according to
any of the processes described herein and a pharmaceutically acceptable
carrier. lllustrating the invention is a process for making a pharmaceutical
composition comprising mixing a product prepared according to any of the
processes described herein and a pharmaceutically acceptable carrier.

Exemplifying the invention are methods of treating a disorder mediated
by histamine, preferably, the Hs histamine receptor, (selected from the group
consisting of neurologic disorders including sleep/wake and arousal/vigilance
disorders (e.g. insomnia and jet lag), attention deficit hyperactivity disorders
(ADHD), learning and memory disorders, cognitive dysfunction, migraine,
neurogenic inflammation, dementia, mild cognitive impairment (pre-dementia),
Alzheimer’s disease, epilepsy, narcolepsy, eating disorders, obesity, motion
sickness, vertigo, schizophrenia, substance abuse, bipolar disorders, manic

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

9



by hi stam ne, preferably, the H3 histam ne receptor,

(selected fromthe group consisting of neurol ogic
waele@snd®ss i ncl udi ng sl eep/ wake and arousal / vi BET/EHB2987/086936

di sorders (e.g. insomia and jet lag), attention

deficit hyperactivity disorders 25 (ADHD), |earning

and menory di sorders, cognitive dysfunction, m graine,

ne&é&ﬂsw Such ! BFERAIOAYy am@ﬁrﬁéé@nsm ééﬁmrﬁ@gfaﬂht hé@l
npai rment (pre-denmentia), Alzheiner's diseas

emqr@ﬁgspn alsrgip synitisLgqrRyisNsiBIseringe 8 etumect in need
oG RIY, P BleHRBoally RAELAR arflitEPBIFSAIR pdERAREEraing to

abuse, bipolar disorders, manic disorders and
de@?ye@‘éhe)ﬁrocaéseﬁedqscal@.e%hwem oriasphatmacewBal exrepasition as
5 &%}s%hﬁé’dg bd¥a 2008/ 076685 PCT/ US2007/ 086936 di sorders
as upper airway allergic response, asthma, itch,
nasal Aroithss sixaopleaeidhalinventipreisitie née pey pwnpirwrspargd

éEc'aFd?{lHe{o é]ﬂl 3f9h$]p Fjs.ge%tdés'an@%oelq?rehnﬁrtﬁeo érelpgratlon ofa

t herapeut ica I've ano
prrapdlcemeat:footrelatrrgq; {0 a ﬂagp/wfakee Usomendb‘ﬁsresraﬂmaltmglbmde

Sare (BRI At BB (o aMBAR 4B Pl a R hstifers
10 a @D}ﬁ%)c(f) ﬁnwmhgdilsoadmo(gjIangemOryai13/ordér (Hn)e:ognmoesses
cri relin e i on of e
¢ oRurRen 8 metind, (A PEwBpe ARk Mantati, o dBieahe. i
ar@dgﬁwﬁlvé\(ﬂngalhaéﬁtﬁ(prdjdérﬂéﬂ%)S(,m)(Nihélm&ﬂéTﬁis@ase(Q erﬁlbpsy (0)

Sho P i B ) i 23

dl Z{fﬁ(ﬂﬁophl@iﬁ)a , COHUbEIanBe aBysd, ?\@%ﬂ)@é‘n d.écbrhem(( {l@lbﬂi@ Jdisorder,

(j) neurogenic inflammation, denenti a
15 cophPeRreesiPRix VW@'W@V@“@@I%R?P%SG Wsw%é@%?hs(bb)

di $23%8ondeRlioeBi dc@Pﬁ)érgliz?ﬂlnltlQ% GO UBRRYin fdM tAGreBAL | NY
di sorder,” (gq) obesity, (r) notion sickness, (S)

vertigo, (t) schizophrenia, (u) substance abuse, (V)

bi pol ar _di Sor#AILéW)DE@@hFPﬂbﬁ%IHQ*HE IRVENDION

depr essi on
ast hima, Theaagsant oventidob§ direciedalo nroergess foo mecnrepafeyon of

n a subject in need thereof.
20 ﬁ%@é@dﬁggé@@%\l OF THE | NVENTI ON The present
invention is directed to procpe;i(*:ehsl Ré)r the preparation
) ri’

of 20 conpounds of fornmula ~N
O N\/(CHZ)n
1
6
(CHz)m
5k/\/
(1
and pharmaceutically acceptable salts, esters, tautomers, solvates or
amides thereof; wherein R", R% R®, n, m and Q are as herein defined. The
compounds formula () of the present invention are useful for the treatment of
25 disorders and conditions mediated by a histamine receptor, preferably the H3

receptor.
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I ON.(CH2)" 16 2R SL3 (CH2)mQ /4 R3 (1) and
phar maceutically acceptable salts, esters, tautoners,

W@ i0sar@ss or am des thereof; wherein RlL, R2, IR3I/US200T086936
and Q are as herein defined. The conpounds fornul a
(1) of the present invention are useful for the
treatnment of 25 disorders and conditions nediated by a

hi st ammptid DHHY conSRin@E Ayhd it dHR mdtes@PoPtreatiy HO
2008/ 076685 /uszoowosegs Particularly, the

c OPFEBRIHING W'%C Q& BeMrPRSYABtakddispraers IP@laﬂll.ng @lqga,p/wake and
pré‘r%@é‘él)vfb@iah‘@éi&%r@%@(e‘ﬁ iU aNG bt g%r) | SefhtiS® 6@1%13

i ncl udi ng sl eep/ wake and arousal/ Vi ance di sorders

(elng)eraqw@hﬁlsardsrﬁd(ﬁwwl éﬁgynm@ﬁﬂ@marmfydi@fqr@erﬁ cognitive
G A T

neinageent (dreddesnentia), irhetesrsrdisegsenepiepeprarcaleesy with or

' W@Jﬂ%géoéﬁé&‘ f:zgt%gfégl (f%aplél'}!yzggk)@?ﬁ 3f Qé%o%@gﬁe Homeostasm

epsy, narco ass
caldm)pbtkwsommlamﬂeereycewveaia@mms sdn‘epsieeepEEAﬁke:lrcadlan rhythm
o ence excessi.v

h t i.di t hi

o PAEGRRAC bRppra L8RS ST SRS SeindRSCRR YR 4185
10 s| geaf slbep uap@:lrrﬁ@‘ftdiﬂ&ﬁo pé&heg@@usdf%onesﬁlfts Paéklnson s-

ass | apnea, e ir me t

o RS P R o R fesin T oRad B laie chemotherapy-

r ehat&d fbﬁgdleglé@tlng\@sb@eaé @Besifl hpien sickness, vertigo,

de reSS|on rel ated f ue, chenot hera i nduced
f atGhireeNreRia, |SHBStaP%Eb? 'pe@églspiﬂer%tﬁ)%/%hd@&@ﬁ%%d

Vedddrassion, 36 Welveer cﬁsoré@#@sﬁ VTP tAS Wtamipk PR r@keptor is
di sorders, manic disorders and depression, as well as

15 otIR¥PIVeR. SHERIEP SIPPFF QiRTaAIIEFEHC FisPPRSR. Methe. r'@&e’?ﬁsé‘f is

15cdn‘@é§ﬂ|dh‘9§hd SIEHc AFnUBREA sAbEVEY ndbl HIb&, FRPBRARSIe, the
asthima, 1tch, nasal congestion and allergic rhinitis

i nmaerﬁ@bjfe@tprqswnhté@ds for @reMsntingranhikifiagrilesnrogiession of, or
Y@é%g‘ﬂ]lﬁgﬁz?é\h}v‘éf@ é?@& RGN EO iRy Gidh Rkal EORYERtibA BSd

the pr ssion o
allergic rh|n|t|s Excessive daytime sleepiness (EDS) may occur with or without

20 associated sleep apnea, shift work, fibromyalgia, MS, and the like.

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

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

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

30 impairment, age-related cognitive decline, and memory loss. Hs antagonists
have been shown to improve memory in a variety of memory tests, including
the elevated plus maze in mice (Miyazaki, S. et al. Life Sci. 1995, 57(23), 2137-

2144), a two-trial place recognition task (Orsetti, M. et al. Behav. Brain Res.
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treating upper airway allergic response, asthma, itch,

nasal congestion and allergic rhinitis. Excessive
w@l2008/0m®83| eepi ness (EDS) may occur with or w RPEDUS2020086936

associ ated sl eep apnea, shift work, fibronyal gia, M5,

and the like. The conpounds of the present invention

may be used in nmethods for treating or preventing

dl SWAS G250 BS- 2‘&2) agb @@séw@md.a@uﬁrt@s&nn FRES | M?éﬂékl of et al.
I%nltlve i sord ers, see 'S

B Eing. Bt REATIRGRYa8be T CahR5RIRE) and tatedisl maze
'2n|ﬁ|rHQ?ChEHrZ W%méi%’i‘@ﬁ I2R00~b7A61, TB5- 9?109“ ﬁtl%@slﬁ the

(Panul a, P. ., Soc. Neurosci. Abst
1%pmtar@@gﬂb/thw@rt@wwﬁbtaun(ﬂmlmalrmo@elé@fg}heiqa\vr@ng Impalrments

5 ”H%Jtt(eﬂﬁé}’f A& t%'d%‘?ggrgt I'-l%retz%?@twé?@ sASHA & Im 1prove memory

hyperactivity attention-d
di Foxderss et ah&eﬁearﬂrﬂmg'?@meﬁ%nﬁﬂW -2)i190r'dd).s ( Bar nes,

D& CloiBly dishibrs .h'Sngé’ ﬁ#&gf.n?&ﬁﬁ 3, didfrelf &g’%

Lear ni ng P'sor gt &g
I eraarna)lagsy (Nwlzhlarwembut amouajed&fhtam@w)rmmlexyag@orckﬂrabéd

CO U S5 P e 20 BB Soimss
10 Ne(BEDS), tiecsidian mmhudism@lerst hﬂlgebﬂeﬂiaegygéRSEMbm\&omhdlsorder
m ce

2134 J%E%M:a lt‘gue; %d/pﬁlgqep [nRaln e,rsﬁg@gﬁqq g%ﬁeg igg,g)r ‘associated

G Ao s X caaipic] sRiep aphda fferimenopausal
th@rﬁ‘é@éﬁ %fsagr KRSES digedss; H‘%‘Hpg‘ésq'%ﬂoﬁ'éiﬁ@ degressiort,

al chen’f&ﬁ&apf'dﬂ@hlfﬁﬁ&ks@hédhle?har macol . 1995, 17(10),
653-658) and the radial nmaze in rats (Chen, Z. Acta

15 Phar ma cﬁyCh'BV'ﬁ digaueers inclydep for eggmp@l@yhlzgz@fggma,(ﬁcmwger E.

S PSR RBROM SN UHPSIHNRBSADERY'E Arch. Fhafih &6t 19%0'@53 f20-294),
the learning inmpairnments 5 in attention-deficit

d| kipelaedisordes. avnigdinerdess, depressingWartlkerti ngrehah Bredor y
( Fox rg%cﬁf. é?éés 31'23@0??&3: §f§6a'P%r éa%c?-aOQ? ot %?’1(1 2)

151- rs inclu or exanpl e
i nE@fdvpaharma@o@gbéa%l@ép’z) 21@22@) (éit@yse(amstarkoH etal., Drugs
Wi 9 t pl d f

20 &) LRI 0" R8RS 3R B, R BLAE Y b 15565. %,
exﬁﬁs%&anaﬂmjeneneesd:lteeiriham) b0s¢dsh8)congpuisiesl diaarder, and

rhyt hm_di S0 fatigue, |ethargy, REM behavi oral
di oligg},:ma @e?s@s?rgarg Fati gue and/ or sleep

| mpai r rether dimgrdbes |odude,d0|b@fxabn1ple,9motdnreéleldwesw wMidntigo (including
e T e S R e
25 MuJ.tPHain@assl | €3935 284,(18) 133 emIgesifé Ofburogenic inflammation, eating
disorders (Machidori, H. et al., Brain Res. 1992, 590, 180-186), obesity,
substance abuse disorders, movement disorders (e.g. restless leg syndrome),
and eye-related disorders (e.g. macular degeneration and retinitis pigmentosis).
The present invention is further directed to processes for the preparation
30  of compounds of formula (XI)
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chenot herapy, or shift work schedul es. 15 Psychiatric
di sorders include, for exanple, schizophrenia

W@ 3vBlreeker, E. and Marr, 1., Naunyn- Schm edeR&r/gSx07/086936

10

15

20

25

Arch. Pharmacol. 1996, 353, 290-294), bipolar

di sorders, manic disorders, depression (Lanberti, C
et al. Br. J. Pharmacol. 1998, 123(7), 1331-1336;
Perez-Garcia, C. et al. Psyghopharnacol ogy 1999,
142(2), 215-220) (Al'so see: |Stark, H et al., Drugs 20
Future 1996, 21(5), 507-52Q;Nand Leurs, R et al.,

Prog. Drug Res. 1995, 45, ( 1073165 and references
cited therein.), obsessivg¢-conpul sive disorder, and
post-traumatic stress diso O her disorders
i nclude, for exanple, notiormsigkpyess, vertigo

(i ncluding vertlgo and beni gn postural vertig P
t i ni t ugvheseinIRis s heesitn gefingd. . heezorrmoundggfformgg (XI) are
l; 4
AT Tedaies Hne bt o BB S BERIL .
Braln Res. 1992, 590, 180- 186) obeS|ty subst ance

abuse A eip RS R erd SUPLS 1o A8 623 iR

syndrong), ~ and eye?P so
demmmag |frm>m antab rcetbonlettoms piofrsivet dsarg€xamplEh €1 pdesetrs a

|nv onnlﬁnf grgherr direct epln to processes for the
e RpLEgRIng ' 6T BBt °t Or mul a (X1) 12 VO

2008/ OWdH’@H’élM&BE@B’?’bO%&%n” Bhalllméa¥) mohbvater{t ¥hdicals of

her e efined. The conpounds of
fo‘fﬁ]lﬁﬂng E%gmmeaﬁgo aé}cﬂpggg internediates in the
prepar atg @edaferéin ethe QSO IR, Whe&mrrmsba a(dnk-or a@ péﬁt of a
used herein, "Ca- ere . a and are int e%
SR edeD! Gopaci BN %rwh%@nfirb@ﬁogefi Salyr g sppon chains.

at PéFBeﬂaHﬁléJ%'IMradE%Ts inglagd h%thﬁleiﬁyld@r@@?le%oﬁroppﬁﬁb@m

containing 1, 3 carbon atons used herein

" h'ﬁPWyloFeo“hlétVbbBWyl oRBlY| andbthg ien Sinlassmtharwisecigted slower”
chiyREd DSad WP HkPENedd P EADEN @RS BRHPA8ition of 1-4 carbon atoms.

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

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

As used herein, unless otherwise noted, “alkenyl” shall mean an
alkylene group with at least two hydrogen atoms replaced with a pi bond to
form a carbon-carbon double bond, such as propenyl, butenyl, pentenyl, and so
on. Where the alkenyl group is R® or R®, the open radical (point of attachment
to the rest of the molecule) is on sp® carbon, as illustrated by allyl, and the
double bond or bonds is therefore at least alpha (if not beta, gamma, etc.) to
the open radical.

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

removal of two hydrogen atoms from the same carbon atom of a parent alkane,
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10 As used herein, the term"al kyl", whether used
al one or as part of a substituent group, shal
WO pBOT®8St rai ght and branched sat urated car boPCTYH8200%086936
For exanple, alkyl radicals include nethyl, ethyl,
propyl, i sopropyl, butyl, isobutyl, sec-butyl,
-butyl, pentyl and the |ike. Unl ess otherw se noted,

I SMEe or aMARTR. UIRAIVAI &Mt rab.&énlcemarﬂ&nﬂs &ab e bsﬁ@wnh a single
conmposition of 1-4 carbon _atons. @all ene" refers
&

t cAtaMRVReSRst ol yif Belachipt TQ’P&@ba|k3§|l§j@ﬁe ieRi$ Higlusigebut are
E rgTQm‘)ited t@te%?lbfér%)ﬂﬁer(é %y%@ﬁés é?fch %%Q)Wﬁeﬁﬂ?-yhdene propan -2-

, SO on. used herein,
aY'!d?ﬂ%rfUClOp@Tp@ﬂs1 -vltsieaedbu/tmd@ws §u¢faa@hvtandryhdene butan 2-

5 D ARERE ARARORIEN 1 AIRHE, o Sk BRL £ RARPLAS vtk

are not ene
n- pr opyAsaused hargin tumnéess |0|k@r\lee nABedusaé‘ebwye skedlidenotd asexygen

Ot&ﬁéﬁ’vaaﬁﬁlrb%f%dabov c{é@&}ﬂﬁd c?r ?QL orrfﬁ'gﬁ]ch%'a ch?fn@ﬂé/?%%yﬂs For

grou ons re
pi emmie tnoethd>gr athaxyg mmronowasdembutdxw bbetolayz mehexyloxi ang the
pr‘%genyl, but enyl, pentenyl, and so on. \Were the
hyl group is R8 or R9, the open radical (point of
10 at t achnﬁe;usedtkméldnmnl‘esstotlm‘rwisb ot ‘@yeloa)kyil'sshath depete a three-

b oREQiibed el e mahatuait iyl B SRy STHoStitable

bédamsyBludetidprosyl, c?ﬂ@bmpl,eeydl@iéh@/wcycléﬁexyﬁ@?cloheptyl and
herejn, "al kylidene" ers to a saturated or
unKO9F Yt ed, ~ br anched strai ght-chain or cyclic

di val ents [sRRd RRfbss 3ttichilse MBfddY &5 clbkIkdngayial déﬂote a
two hydrogen atonms from the same carbon at om of

15 palheasr (e daEom b AP Bl oREEeeInosKdie 9By gk fing
al é‘t%&r@rw@r&wﬂ?e nrﬁ’érdétdfé‘b@r%mé%ﬂeﬁ&'on‘é%%b tfo% MSuflable

doubl e bond with a sin atom on the rest of
moPEEIRs Inqlyge eyalohgkR M@h@erﬁta@ul dyp@hem@nyjd@'clmghenﬂr e

ddhg%qqug |aﬁ5ﬂﬁﬂwkldene propyl i denes such as
prab ene, propan-2- ylldene
cycl opr&gagaedhe;elm datass otheryise deteds “asyic Bhallgefer to carbocyclic

20 buér@ﬁﬁﬂl?}ﬁ ouggggcfhgy r?é?wg A ggppﬁlﬂé %ﬁlﬁtpe Ilke1 Dlvalgnt radlcals dnclude

t h;ehelnlyleee (-;%th-$WUIChGB' meferabjylbmrm,étdmnwtsrmyrmm phen 1,3-
'aLgoxy" shall denote an oxygen ether radical of the
ab%I e-descri bed straight or branched chain al kyl

gr oups.Ashumed hexampintsss wkHamoisy nodhtaxglkyh shalbpeary any alkyl

Seé:rbBH %L%(Q{itutéd vt\J/H}% 8r)1( gf’yl Sfoﬂg’éﬁcr?éé’ pk?enn%l tnre]lghthlylI le?nd the like.
25 Examples of aralkyls include benzyl, phenethyl, and phenylpropyl.

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

30 aromatic. Examples include cycloalkyl, cycloalkenyl, cycloalkynyl; specific
examples include phenyl, benzyl, indanyl, and biphenyl. A carbocycle may have
substituents that are not carbon or hydrogen, such as hydroxy, halo, halomethyl,

and so on as provided elsewhere herein.
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10 As used herein, unless otherw se noted,
"cycl oal kyl" shall denote a three- to eight-nenbered,

W@ 20080416831 nonocycl i ¢ carbocyclic ring struct uP&r/US2007/086936

10

15

20

25

30

Sui tabl e exanples include cyclopropyl, cyclobutyl,
cycl opentyl, cycl ohexyl, cycl oheptyl and cycl ooct yl .
As used herein, unless otherw se noted, "cycl oal kenyl"

shal | geneda r@relrl%ntéég%ﬂwerm@e Pt th@s&aﬂw ftdterbeydiéal |y

unsat urat ed, monocyclic, carbocyciic ring, structure,
whéetaracyeyl’ an%@%%m&s'm éh%iﬁnate@yathrqeeé@ir- diMer, six-, seven-

doublefynpaihberst %Hb@yeh@’hﬁ@b?@nlrﬁ&%bﬁ%d ‘B)(ﬁbl@@%tﬁmébn or

cycl opentenyl, cycl oheptenyl, cycl ooctenyl
cyf@uﬁmm@n@etﬁdetﬁwch@n@g StRISIUTp lentajvng &S depshenehgteroatom

car E%@y’%ﬁ ar o%‘agp cor?sﬁéﬁh oP Rl L) 56/, %bz @—O) and S, and

t1c rou s sut
namrhfelugbly Nhln@ ohs, ¢ntlloeallymomaﬂmm onealei folan a;idltlnoald@éeroatoms in

B2 L b, VRS

ot b&iwaersé anandidltmaalaiele;d)étomhaUnIemaatheamrﬁe abdxc;rfied group
tituted wth suc

b

~ RGO e et R bar R DRt e Sy SRS or pagiaty

i narbondiéic. bEM Md;terqotmﬂyl @‘rdiud mawpbd atthelmdbaﬁramgl)ﬁelieréatﬁwlsiad:arbon
her ei t her ote "C ocyc sha
Aot R T e e ghe P Eble RIS 15 var bon

at ons, Bd@%dﬁ@fnﬂrmydlc&e%r@@vdl@@rcﬂlp@@n imdludd ﬂSWrolldlnyI
skelet?n ring ng he car bocy cI sed
ormgfﬂ'wn%@'x'yevr@éolés' i‘?t?EX)cW@ZO“QV'olmda ﬂa‘%@%@
MBI Bz oR@h Al B%Sly| LHk%QéIWrW‘I §&bxaPaliriyl, ﬁ’édx)ézél?lsﬂﬁéﬂa@ty@d

or 30 aronatic. | es incl ude crcloa

cy@la@@zrab/hwlaz@mebaffowﬁmlyl ispihéazolidinylefufpplrahydieiuntie
phtﬁ@ﬁlylv o?ﬁ(ﬂé%ly{l biPERIN, plﬁé‘r‘ézmylpbfd%blper%zﬁ@[ tQo§>b()‘}?)lip5°erld|nyI
ma have subs |tuents t hat aré not carbon

hy<éroweairolidingn 2zxargrindxgzepial, @exwwdds@@enmyl 4 Riperidinyl,
P b0 DT, PR el P B R P
nohearahyctrh@iamrarell 'tetesthyddlyiopwanyl shlers, oryphglinyl, and
ht'ﬁ o‘?‘rﬁo‘?ép{&,n% tfﬁg‘r% é)thrW?ESIf é'gﬂ&%ggjhocl rsuh’or‘feI ‘f% dlxolane
t eamdrbtr’ebychfd 1b1 dyooibilhce,nybldlmbnylt leethnazohdlnyl thletanyl thuranyl
R A P A
group d@nsikstplegwbbrd\Blis 8 saftte$8212 herBeredNdinked and
heterocyclyl, Q necessarily contains at least one nitrogen, and the carbon
atoms are sp> hybridized. Where Q is a fused bicyclic heterocyclyl, the carbon
atoms of the ring linked to L is sp® hybridized, provided the adjacent ring (and
the common carbon atoms) may be sp?, such as an indanyl where one of the
carbon atoms has been replaced with nitrogen.

In general, exemplary bicyclic heterocyclyls include benzthiazolyl,
benzoxazolyl, benzoxazinyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,

indazolyl, pyrrolopridyl, furopyridinyl (such as furo{2,3-c}pyridinyl, furo{3,1-
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preferably NH, 0, or S, optionally containing one to

four additional heteroatons in each ring. In sone
werivstiaent s, the heterocyclyl contains betweePCT/US27/@36936

or between 1 and 2 additional heteroatons. Unless

ot herwi se specified, a heterocyclyl nmay be saturated,

parti ally unsaturated, aromatic or partially 10

Wgﬁdhﬁyl) Bhﬁnb{?ti?—bﬂﬁl)’@l'nyl') cﬁtﬁW@is@'ﬂMol?ledﬁ?&r@%hi‘h@z@hyl (such

teroatom or carbon” atomthat resulfs in

crasd o4 @@aﬂﬂ"@@i"ﬂﬂbﬁﬁz}@ydméwi'w ySuBriscl et
he&ﬁé%&&uuﬁol&w u@ﬁaﬁﬁﬂmb@&u H&%yl?§déh°é§ Aoy,

pyrrolyl, ryl, py l'yl, oxetanyl, pyrazollnyl

i nEGHahxdryllsoqwnm(a@ymbqaiwsothlazm)@e{mmsgmﬂqul W%‘B@Dyl
: lyl, 15
> t h?éa%bg@%%gqyl bleﬁgazo?wgﬁxl Pe'J' %Rjgéﬂgpzl%ﬁb%ﬂo y

i sdihydralzenzuoﬂlrmlytilhyﬂr@_byhzotlmepyladipmrobengdthlopwamény|
oxaf , , r N
2_@ﬁ%cgrﬁgéé@’é%q.Qp};{??ﬁ%gl}f&’o&& ggm:ypfﬂbg)ﬁl%wranyl, indolinyl, isoindolyl,
2.- telopydroiatioatiahy (suck-asxaa 6pi-tejrahydmizpianylyl), isochromanyl,

hexah zepi vl .. 4-pi.peri.di n | ridyl, . ,
- BRBURIIF aGBn MY GhREBL R apry B o angicpyrion.
10 t eduicaoyidylpteyrabydrbguindleiyt, atigasfoiy itipyo@ymidyl, thienothienyl,
tetrahydrothlopyr nyl sulfone, nmor phol i nyl, 20
X7 R oL phol i nyl sul f oxi de,
1, 3-di xol ane and
I, di oxanyl ,
' yl hik nyI triazinyl,
triazolyl, tetrazolyl, azef?glﬂgw %nd the |ike. For
exanpl eExemm'ryetrtotlis r@terad;ylnha@emnpgmg:ﬂhdmhdmgldplhéridxakieyi,

i REsgER: Hirroie ok aameok. ESHECTV Phene bR Eaginy.
WheaphitHQthienyd, thinsebnyl, axid theclikbet er ocycl yl, the carbon

t
15 O our o bretergd haardl G naHes mﬁ%oeéﬁnthwaﬁwﬂv'
at gipsndinpideeasmA, py&unmnﬁSpyamudunﬂqdwub WD oty amRiablyl, he

vl <OTeA o) B afﬁ@féﬂytg&pg}!gaggsg@p%.ndoly.
beiggihBdIAz@iagbiyl, %Qa&@zwmnwh .s&ﬁrmﬁ?n Q)8| 4-

benzot hi enyl ui nucl idinyl, qu g
PR raigp bR AdHbIdrORGHTI o FistrRydromdadoy

20 benzi Bk sasp nthzo3eB7 0 BYFARY Lolyl, bé?'%%lﬂéid'w ltetrazolyl, oxadiazolyl,

benzofuryl chromonyl, coumarinyl, cinnolinyl,

qui xal N i ndazb pyr rol opridyl, furopyridinyl
(s 5 furdf2, 3- inwWl, furo{3,1 15 WO

2008/ 0 685 / US b} pyridinyl), or
f ury r|d|nyl) o|hy'r0|30|ndolyl
dlhydroqu nazo?F%yI (suc

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

25  portion to the central part of the molecule. Suitable examples of heterocyclyl-alkyl
groups include, but are not limited to piperidinylmethyl, pyrrolidinylmethyl,
piperidinylethyl, piperazinylmethyl, pyrrolylbutyl, piperidinylisobutyl, pyridylmethyl,
pyrimidylethyl, and the like.

16



as 3, 4-di hydr o- 4- oxo- qui nazol i nyl ),
t et rahydr oqui noli nyl (such as 1,2,3,4

W 2asamss¥ oqui nol i nyl ), tetrahydroi soqui nol i nyPCHEUSIN0HBS6936
1, 2, 3,4- tetrahydroi soquiunolinyl), benzisothiazolyl,
benzi soxazol yl, benzodi azi nyl, 5 benzofurazanyl,
benzot hi opyranyl, benzotriazolyl, benzpyrazolyl,
di hydr obenzof uryl, di hydrobenzot hi enyl,
dlhydrobenzothlop anyl di hy drobenzothlo yranyl
sul f onéVhen Aypart @Héﬁﬂ&#@r'&n%bsﬂth% (g1 alhyE@lkﬁl@@pyq:ycloalkyl,
t eér&ﬁhké@'r&y@@%ﬁé@rdéry() StHﬁf‘?raﬁp may have one or more substituents,

-tet'rahydr ol ndazol I sochr omanyl ,

i s@ﬂefﬂﬂ@tplv frpm om@ﬁwawbanthwts rphterREpezably frommnede divge,
Y

5 :édrb%ﬁ!ugp% mo%g;ﬁr\éfér?tyl{/ ’frof]noo fl??@lé%lubﬁt}ﬂej%rggylPdecpein’dently
th&ﬂﬁﬁemﬂemyhethﬁSNbNﬂBB@Sand the like. Exenplary
tri cycl |§ nﬂ?ﬁ(?erootﬁ\g{ t‘ﬁle!o%fiﬁﬁi&li'ﬁ?a@%&b%ﬂ%eﬁf“\gdri%é,e’ ata
phenoxaz ny phenazinyl, phen iazinyl, carbozo
peparticulal logdtionph emasietule be ri'r}de,peoderﬁadf itedefinitions elsewhere in

h d th .
P BPLBed Bod d sbyeR oS R &Sﬁﬂswtaa%d#@Fgwsﬁqsmwttems on
101 h“hem”"f@mhdwﬂ this ipvertioh dan Pk seficpeer Bzomeydf, ordinary skill in the

P/ oRET P B b 57 o e

azgmﬁﬁwzed@n@mlma@@myh thedd@@ bk dien ks thogedakibds set forth
|30|ndolyl t hi azol yl, thiadiazolyl, quinolinyl,
@Hﬁmnollnyl 1,2, 3, 4- t et r ahydr oqui nol i nyl ,

1 3, 4- twddéygt%ﬁhé@%h%bﬂaﬂﬂé used throughout this dlsclosure the terminal
5,6, 7-tetrahydroi ndadol yl, 20 benzoxazi ny

15 berr%%mzfdhe/pe%am fifa sbai pus d%@ﬁ%dﬁrataﬁoap\yed by the adjacent
t %H@tﬁ%blﬁb tov@?@@l*\e?ﬁd?ﬁtwf attadhne oM &, 8 ExASplésgd

herei n, unl ess otherwi se noted, the term
h@h@md@yml)ymcm(ﬁlwl) S@Ibstltuw@trefe&:m groug|at thecfipemulghal |
denote any al kyl group gubstituted with a
het erocyclyl group, whefjein the heteroc

group is bound through {fhe a /yé.lalkzl DO/

central part :
het er ocycl yl %W&f?ﬁkw r oups I\l?ncl ude, e_plot

limted to piperidinyl methyl pyrrolidi nyI methyl

pi peri dJrfﬂé’ésQitﬂibfbwseMdﬁéi‘f & position toRythe cmrah@hwnhgtoﬂhe
pi peri di nyl i sobuty| net hyl yrim dyl et hy

20 B Epraningy RO B RiRe R b (e D SihsdsEnt droups

are bound shall be defined as numbered in a clockwise direction around the

phenyl ring, beginning with the carbon atom to which the —C(O)- group is bound,

as drawn below

25 In the compounds of formula (1) of the present invention, R?, R® and —

(CH2)m-Q may be bound at the 2-, 3- and / or 4- positions only. Further, the 5-
17



When a particular group is "substituted" (e.g., alkyl,
al kyl ene, cycl oal kyl, aryl, heterocyclyl, heteroaryl),

WO baB/0gellp may have one or nore substituents, PCT/US2007/086936
preferably fromone to five substituents, nore
preferably fromone to three 5 substituents, nost
preferably fromone to two substituents, independently

S ehrRfd- EQSlfdn%rHré bﬁsdtisﬁﬁﬂé@jf wbslh itheiedHhSounts ofﬁorrhﬁ‘lb?!) dﬁéi

that t defini substituent or vari abl e

2 POSHiOnP ELMBIEN Rac %43 St (o e T BN D) P BefEAREREo
its definit Eg)t% : Wer & &ltlbﬂat fTol Stiod ¢ i
subs |

under st 0o tuents an bstitutlon pat
on 10 the conpolands of t hi sR’ nvent| on céﬁszerel e
3y ski

by one of H—ngzhe—att
that are che Rz e an@_lzﬁ’%\ can

conpounds m cal 'y stabl
readily syntheRfzed by t€CHj)i,ques|known RA the at
wel | as those neihods set farth herein. Upder
standard nonenclature use&CHH &Jghout thig di scl o
the term nal )anrtl on of FZhe desi gnateg3side c
is described first Ll owed h\/ the adj ar‘pnt
functi onal i ty(Q"bs)and tlhe poﬁwt of attachant
for exanple, a phenyl(atkyt)yam do(at Kyt )"
substituent refers to a group of the formula O

- ~- (al lAtbrevigtiahk ysed iH thunbranificetitre paltiselanpingte Schemes and

]

erns
ct ed

be
t as

sur e,
hai n

Thu

5

s BBl O BRIEGe, Bheryl T no of Lhe 20 gorpouncs
substiﬁﬁﬁ@t gr oups —arethunﬂmdnmwl be defi ned as
img. B nning with ¢ nacbaRESBeEh Lo whi ch the
-C(O - @ploup is bound, 1aa:adrcm\m|nineiaWeO 160l \25/ 3
P A N TN AR R
2-, 3- DIPgA or 4- Posi Diigypsopynédyl dﬁunéher the 5-

DMF = Dimethylformamide

ECF = Ethylchloroformate

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

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

HBTU = O-(1H-Benzotriazol-1-yl)-N,N,N’,N’-
tetramethyluronium hexafluorophosphate

HOBt = 1-Hydroxybenzotriazole

HPLC = High Performance Liquid Chromatography

IBCF = Isobutylchloroformate

IPA = Isopropyl Alcohol

NaBH(OAc); = Sodium triacetoxyborohydride

NMR = Nuclear Magnetic Resonance

OBt = -O-(1-benzotriazolyl)

18



17 WO 2008/ 076685 PCT/ US2007/ 086936 and 6-positions
are unsubstituted. Thus, in the conpounds of formula

W@ kgog/ordegs positions to which R2, R3 and - ( CH2h@T/QB20E086936

10

15

20

25

bound may be as |isted below 2-position 3-position
4-position RR-(CH2)mQ RR-(CH2)rr,-Q R-(CH2),r
QRR-(CH2),r QR -(CHR2)mMQRR -(CH2XmQRR
Abbrevigpsons used in tlensRoeibigtely, particularly
in the Schenes and 5 Exanpl es, are as follows: BOC =
t-But oQHarbonyl bz =@y (B:8RaFkdnyl CD =

1, 1-car yl di i m dazol e_ ©)-SO.-(4-

N, N - Di(?pigl ohexyl - car bod(i)%gld(g) SBI2 IglE,rA\neihy[Ighie%l))r opyl
cthyl AW DVE = DF ot Ryl dpenzeireao- EOENANBLN T ch |
orof orm ate EDAC = 1-(3: ] - 3s

et hyl car bodi i mi de hydr o |a%?@idr%%8@%wb°%te

O (7- AZ&FeorzdtN i azot - 1- Yligthpaming” | N

Tetram:ﬂ_rpll ur oni umi—lexa%tw%th?rgghate HBTU = O (1

H Benzotri azol - 1-yl) - N, et ranmet hyl uroni um
hexaf | uor ophosphate HOBt = 1- Hydroxybenzotriazole HPLC

oI R TS LA O TR P
Narfbn@¥st, )idost pdetiabinat hiunsene ivdwoyHas hebiy tha algect of treatment,
observation or experiment.

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

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. Itis
understood that whether the term “about” is used explicitly or not, every
guantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

As used herein, 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, CI, imidazolyl, and the like.
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NMR = Nucl ear Magneti c Resonance OBt =
-O (1-benzotriazolyl) 18 WO 2008/ 076685

WEQMBBBED7/ 086936 OV = -0-nesyl (- O SO2- CH3RCTAH2067/086936

10

15

20

25

30

-0-triflyl (-OSQ2-CF3) Ors = -0-tosyl

(O S02- (4- et hyl phenyl)) TBTU = O (1

H Benzotriazol -1-yl)-N, N, N, N - tetramethyl uroni um

tert af | AoiRRIHRER, uMEA Gtheldis\hated! thetdt aitirBged PFotecting

Tetrahydrofuran The term “subj ect” as used herein,

r 9P salbmean AapuP yhishén g,atgachﬁgﬁ%m’ltrqﬁ@@tatom to

Pr SORICREAY nftrdyaRBom Wt PASCIBERTY hhere@BiidiEandPhvhich may be

treatment, observation or experiment. 5 The term

" t Ie@diypremaved follpwéng etrpaeioanmuitebleditrapeadrpiectinggroups

e -« Of ' n _ -
.ﬁElﬁdé,"tﬁh.aré‘ﬁ&%.teﬂ to R6da t&f?g%g offhe formula ~C(O)O-R

pharnmaceuti cal agent that elic ol ogl ca
medheremaR is fos prarspleimethylt gl ébetys bengyl artiemslettot, Crduraiir-
th [ ' S b , ter i ak,.

e s i G e GHRBb ; olps BRBRAILE - CISHEARRE Wi for
prexaemilé orethyil,ndhicoyl irdloommeaingeand the lide] Msubivonyb dedfatives-

t f .the di 10,,di d ' t ed.
ALRLERB: B sorhid - SOREF iersifi R & R BRMPEHRE phBE' £
engidomasettyl, 02,68 bestamatiyichrgmbine-gp e, é-tredethyl-4-
o e e aneing BRS  plreg sTEHE hirogs aldipginarofs may
c opefonal imfsktsoduchhe T.aREreéhed P.GOV eliued) PeotestivielBroups in

speci fied amounts, 15 To provide a nore concise
d@éﬂm%h%ﬁﬁ%é ga%ﬂﬁgf& ive expressions

gi ven hewesiilicdif thohrt WiPleichbymge WMat WhbRen b eEaBtioARMIY of the
It is understood that whether the term "about” is

usRIgsRNYestion nayerarieddiy a vgiaia splvgnier salveel systems,
| Ssdi® Adtictib® steplBay 4180 bBaffddul: irdh ViRuMAbURe s@itbid Sollénts
al so 20 nmeant to refer to the approximation to such

gi Uresolveal GestemMat woul d reasonably be inferred based

on the Wﬁéir‘er{ﬁé}ﬁgﬁlébéés foPtHe e fdrhtior BthE SbAPounds according to

appr oxi mation
the invention give rise to mixture of sterecisomers, 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 resolution. The
compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-D-tartaric acid
and/or (+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or

reactive groups on any of the molecules concerned. This may be achieved by
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to the experinental and/or nmeasurenent conditions for
such given value. As used herein, unless otherw se
woeisd7eeshe term "l eavi ng group” shall nean aPCIHR2PET086936
or uncharged atom or group which departs during a 25
substitution or displacenent reaction. Suitable
exanpl es include, but are not limted to, Br, 4,
' 'Tﬂndéﬁé)bﬂ/éonvér%nfahﬁroltédﬁﬁg gﬂ&p@&%‘bﬂtﬂ@@@&@scnbed in Protective
PCT/ US2007/ 086936 used herein, unless otherwise
oﬁ@wosm@_wmcmmﬁtmfg@% - dePmip, Flenupr Peassy 197 and
2 PP Ubrohb 8P BBM. PRIt IFBERER R UDsM DIQIROSRRBAIE Qohn
protect sald nitrogen atomiromoparticipating In a
r eddey &roansd 19 chhaariptaséing geupisinyay kerigreevedaitiagiinMgnient
I ng groups 5
5 | nelth gAY Bfeog A DRl AR RoR PR3 oo ' or oups. of
the formula -C(OOR wherein Ris for exanple nethyl,

te}qhyl Wﬁgrléttm; CORBB&%S’ ac%gﬁﬂr}q ﬁttn?\é mveﬁ't_’g G@%%ast oEH%d

mlmlmemerg thefycnmay amcarmmgéy prithgd engrtiemgrs. Where the

OB P e S s AR Y SRERYBI e
10 ex@aﬁb&aomdrs(l It iptocsrylindet$todd tHalt aﬂ)soafreﬂsbmlers and mixtures

2,2.5, ent anet hyl ¢chr gman- 6- vyl -

 Frtiol B SERLTRReR piiBN e soong afie BiaeBuhieop, Sadrebly

prehseln tnl cOMPYNAd Mtesdrft a&@mruiwahnom@wthse §rhia-‘rh|oﬁﬁar'|§ Mésent

Geene & P.GM Wts, Protective o%&é 8{

%t%e%aé‘“o%ﬂﬁquSé;Pfgr@é?@harlQ@%qu a%@atﬁ édmcﬁet he

ar fremdrhbly I R GAENaABorhBAE eXMRBE BF Preditdr@Rat b0y Ul &PaRjut 0%,

15 present invention may be carried out in a vari etP/to

15 of Mt RrEfArably slils 6f g ApaRipsmaifexcesnporPaIgE thapProrep
B Gt §Q"/abﬁ109é‘bFéf§r%b8/L§tlll | 4t o dHaNtishBriObxddis o$5+ée@é}|tﬁan or

solvents or solvent 'systens. \WWere the processes fo

t hRays¥ patiaatt P8, Tost ReTeabiyorirafsenastiemgringxeass of gesater than
| NYE PR eﬂJoYl?Q%désesﬁﬁaﬁ;}t, Leﬁn He é&rﬁﬁ&%‘dﬁf’ HPefs% tdd1gse

i soners may separ convent | ona tec ni ques
S u@asta@om@ptaeataat@e@mﬁeomremghyn digsteseqoenoerngss ohy
20 be%/ %%P ﬂ{a% éaal% oﬁt %@% oPe{ pr]erC#bP{Iy dé{aaln cﬁé@ﬁk’o%i%s
e e pr epa nanti ospec nthesi's or
byexcess bligreater tﬂéhneor a:xma‘pmm’ud)ﬂt a@%, moo pr@iemplyestill & an

RN SR GARRPRE i SR PPl by

pastillsaten diastereomeric excess of greater than or equal to about 98%, most

preferably, at an diastereomeric excess of greater than or equal to about 99%.
25 Furthermore, some of the crystalline forms for the compounds of the
present invention may exist as polymorphs and as such are intended to be
included in the present invention. In addition, some of the compounds of the
present invention may form solvates with water (i.e., hydrates) or common
organic solvents, and such solvates are also intended to be encompassed
30  within the scope of this invention.

The present invention includes within its scope prodrugs of the

compounds of this invention. In general, such prodrugs will be functional
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25 formation with an optically active acid, such as
(-)-di-p-toluoyl-D-tartaric acid and/or

W@ 2008/766p5 t ol uoyl -L-tartaric acid foll owed by PCT/US2007/086936
fractional crystallization and regeneration of the
free base. The conpounds may al so be resol ved by
formation of diastereoneric esters or am des, followed

bygérvagvas &Qlﬁ@@&hﬁourﬁﬁéﬂﬂﬁl&ﬁ Ia@reaawy &cﬁ%mie mfvnxohﬁto the
chiral auxiliar ternati vel npounds 30 nay

bereArises mpwcﬁgwsa:wu thamatipmc % Q,féneakmentmm%@eaﬁ@i of

t NBveHtRACHRESh Qidnﬁ]ﬁ%f@h@" éH’a"I ﬁco%@s§9@%ﬁ?ﬂ§nfﬁf thére
present Invention, it may be necessary

dewariobdisordsry desabed géihshe compernd sr&%cﬁtcalhedlgelga?ftorowth a

5 oy 0B 0L 6 BEn” BRETRIE psT DRRL TR AR FE® tne

c me@ﬁlted enalpopnadirewye atergdmipisiragrcte thg patierde Conventional

SRRy B LS 5048 B 80 o ARl es or
G deoeb&d, Forexdmpléitis ' Désign ettPriodeugS!,cdip 1. Bondyagauh Elsevier,
Sy esis, John WIley & Sons, 1991. The protecting

gr $ may be renoved at a convenient 5 subsequent

10 St age U'ﬂirlmge retnedidiek thevealts ro@thetdvmmnmds bhhisindretion refer to

ccord o this ve ave at
i SRRl s chBtblR St RS Guf kyavg Boever, be
eﬂmlljlquetsmewmu@n bh@mmmdgtaed@rdlmlg&@ G wtv\éﬁtlcﬂf onaFItieeir
cnira centers | Tl OoNna exi.s as
di Rareeeskticaly a?‘%ep#%)'fi 63/' HH%F&? onay CteHB‘fa”éu’c\CC%Q}eWe salts
| SGMRE SoMPOUMShEILES acitiRRERIBh sBRESWARA PRRAFSeLaWpld)iba
t he sco e of the Eﬁesent i nventi on. Preferabl

15 V\hfé’Fr@P% Yﬁéx'e%ﬁ‘é@ 'ﬁnloﬁtfﬁr(@é@ﬂungé”'@rﬁ eolaian r?er t he
eNSHYrRBBltichfly BEQPEIMie adll sBbh 8O ANILENBFE ScigXaf®Ac abid,
greater than or equal to about 80% nore preferably,
atfugerigiggish Mataie peid esuseic afid, gacéial@ agidt brirosracid) ¢4ic a¢id,
abgHL 9%, catBorllRLEdRYy %FS%@MHX a3, [ FurthBim& where th
enanti oneri c excess o an or equal t about
95%mwmmés of éweﬂmﬂtipnwrrv lan aa:tdlcamoa’qsamt@@iepharr@awgﬁ@a"y
Q
pre eﬁ%@fésé@%ﬁ%@%@gyﬁ Lu%ralﬁaqﬁ%tggga(?gf ggr ea Iurn?han
orpcﬁqsmhmtseltsztmdkﬂhn@@%th Batallsatt$,ye. g wha cienmort rhagreasigno salts;
rg tSgtras a. %%Lereorrler“ thse di ast L eoner .o
prae BF S0 %E‘t’ SORSRIE I8RA%S & Hr BB GP B OP
or satigu dihut areplesehta808phararaeeptiel g natedptablasaktinclude the
difaﬁtereomerlc excess of greater than or equal to
GitW'88% nore preferably still, at an

25 acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,

20 ©

borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

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

palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
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di astereoneri c excess of greater than or equal to
about 95% nore preferably still, at an

wale@soamwgdneri ¢ excess of greater than or equaPCT/uS2007/086936
about 98% nost preferably, at an diastereoneric
excess of greater than or equal to about 99% 25
Furthernore, sone of the crystalline fornms for the

Cospaans %u@étet §Dachies 80Ecihats ERhhAR, BRYate Xedtlalts tosylate,

poly s and as such are intended to be included in
t hig eﬁ\‘%ﬁ@w@nq ¥R/e@i§-on. In addition, some of the

COWOUVF@eﬁ)rééerﬁéiﬁ/e d%fo%sa?ﬂtbds%%ﬁdhorﬂayfﬁé! uk&d IR HelpY&dRstion
with Water%sﬁ e., hydrates) or common organic

s oPfuhatreac 'Qalweé@lblﬁa%@§ ingledegthg dolloMtirdided to be
5 enco”paa%?o%qncﬁ&nﬁ"af:@ﬁ@a&@ez §‘a%ﬂ%r6’%]ctlt:%'c§j b@%?t% I8fino acids,

The present invention includes
prmﬂplg@sldofalgtrmeamd,cﬁﬁ@omgcndfL-taiswartlcr avémertzﬁnemfomc acid,

OB Al acht A R S LERRbARRScts Spffigrsuttonic

coamtmum)}(ﬁ S/)mao’rphar-eOsteﬁmm: yxmdoa:amlctacm eaprmwaovda daptytic acid,
t he uj r i (?undl Thus,, | I, t hle thOd(fn 91f ne-1.2
tr%%?%‘ ta"' Ck H;é% WERMT AYEndqdsisy sy enane-1,<

10 " adisulfongt &did rejharﬁsalfémeaadn@&s&robhethaheamlﬂmmaci)d fotngic acid,

di d d i hed wi
Y o R caid §hGf R SERqORRG 240 DB ReERRB AT RrpluRomg pcid.

nop- g}llﬁ:o‘ﬁdﬂﬁ@b&d C@bldarﬁﬂc%@loo&e&eo @uﬁanw@bi@hgw@@nc%rdoﬁ hifric
t he speC|f|e conpound in vivo er admnistration to
¢ hecit iGANL AV AGRBITI pPd 851d a1 (REDL-aoto a0k

Selb@t%bioﬂfb a'?HTP' nﬁ’él@@%&%lt -z-ﬂ rﬁéhcﬁé&ld ﬁ‘ﬁ’él@m@%@ﬂr H@ DL-mandelic

derivatives are descri for éxanple,

15 Pragid.ugsthanesylfopic asmag@ahalenﬁﬁs%wfp@p acndlgashthalenfﬂrS-
USGshifiniBaiE! 1nﬁydr5>@92 ?ﬁ%bﬁﬂﬁof&fac &%l&ﬂﬁ@gHHdﬁtrf&facﬁ& biic acid,
invention refe non- harmaceutical ly
accnrepd; abtieowbtagd patiteic asdl, pamm;amdwhesmonctaeid L-

Sl Bl D8 PLARGI AL ShihmONAY AEERLAER0 LBaric

nvent ron’ or
acamqhtsanbblelcmlld sulfiBid a(mhltzenrpdn acitpE¢lttadartid ama,dbpyaabd: ecid,

20 S ioj\ he cogp cl.ude acid addition salts
ussitisulioti SENARINEReRASHESE PR By i xing
soI ut i wased |ric:’ﬂfldlmmbh@b}Meﬁ@n@SS@énﬁthQﬁmefbé?nzathlne calcium
utic accept e acl C or.i c
ORISR e eRao O BRasianas. el e tec Saptiarin

sU@taamtblCetagm@lama@etatrmea@aﬁm.mwﬁie@nwgiuéammet hy@raﬁémﬂhe
tartaric acid, carbonic acid or phosphoric acid

Fu?"f"l'f@&dﬁ%?@ LMg}eenlaﬁgesmm hydroxide, 4-(2-hydroxyethyl)-morpholine,
25 piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary

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

In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (1) wherein R' is selected from the group
30 consisting of C4ealkyl (preferably isopropyl) and Csscycloalkyl (preferably
cyclopropyl or cyclobutyl); n is 1; R? and R® are each hydrogen; R* is —(CH2)-Q;
and Q is a 5- to 6- membered N-linked heterocyclyl, wherein in addition to N-
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conpounds of the invention carry an acidic noiety,

sui tabl e pharmaceutically 20 acceptable salts thereof
woreaesiomeBiide al kali netal salts, e.g., sodi um BET/US2007/086936

potassium salts; alkaline earth netal salts, e.g.,

cal ciumor magnesiumsalts; and salts fornmed with

sui table organic |igands, e.g., quaternary anmoni um

Sallrking nittéSen, tr@ﬁ@é%&@purﬁ@y @&ﬂfnw%ﬂtamiemen 1 and 2
acceEt abI e salts include the | ow ng 25 acet at e,

Lingterpatams helgperdeantly @P@ﬁt@ﬁdﬁm SArgNFat e,

bitartrate, borate, brom de, calcium edetate,
cansyl ate, carbonate, chloride, clavulanate, citrate,
di hydrld@Rlegraogémentdienr eserémvgptl@rt i dirgsted|tapeacesses for the

5 eséfrjeg%tﬁtuinﬁ HF@&rﬁ;%&nd%'o‘F‘?& whbdgonate, glutamate,

glyc arsaniTate, hexylresorcinate, hydrabam ne,
hydr obr(ahm tel; hydrochl ori de, hydroxynapht hoat e,

| aur a; &) R G Bhdterabfirdhthedi®® 20 Pore

nmet hy: lc(cbﬁﬁ nSetzrammveU)GsmetIMthe met hyl sul fate, mucat ei
n amine n

o bat e (b e” B RpL RITER el Y hPE o B AT E o

10 phosphgtpRrtisghosphat e, pol ygal acturonate, salicylate,
22 WO 38 8/ 076685, P %5007/ 086936, st

S0 1 o D L8 DARREPEd (IR n BT AR5 Aun Rt (o Lto 4
t eocl at(g) Lisog.ate, triethiodide and valerate,

Represent ati ve aci d nd bases which nmay be used in
the pr dphedt PoRtrIEd phiTked AlRaes-AanPRRE BEABPEVSal | s

l ncl udgj)idhe dubkiitamang unsustineted bivetidialNeiaa6 arys a@@p@hyl
2-dichloroactic acid, acylated am no acids, . adip

15 cwahaqirgﬁeﬂemam &Y RE5pBNY. RETAHNY! PEEPdiny éh'ar@pwhohnyl
begzaoesHlifyeni ¢ acid, benzoic acid,
4-acet am dobenzoic acid, (+)- carrphorl c acid,
canphor(B & Bamisebstidted dlqzepafm @)epaﬁﬂpméfphpllm,sul fonic

I d,
o eani @RSt RGlp IR & ByrSRRRE; §
dodecyl(lsmtfhstiﬁutﬁoh@iade selehiad drom N-(Ca. dlkyUpiperazinyadl-phenyl-

h s 1| | ¢ aci g, .

20 7 RRESH 3 4 Bapi b AR R [ SRR A2 Sy Syt
aC| d, gl)lﬁbmraemboowateracradicaltofghmom selacted from aziridine, 1,4,7-

D- gl d : - al i

o 3pearvEutternt BipPlnga-ther i a s e aoi d
hysbi r@%B}'ﬂfet:an-aenrd; p(oeindlheJ?;acHrb@xyﬂic iadid c{éthﬂhmlldi{;ﬂ 1253,4,5,6-
ac|

acueg(ah}?‘éﬂog%% b?é‘f' '”?"(j‘?hﬂ‘ﬁ’& tﬁg' Fﬂfengfl) plperazme . ©-piperazin-

25 1-yl-pyrimidine, piperidine-4-carboxylic acid amide, methyl-(2-pyridin-2-yl-
ethyl)-amine, {2-(3,4-dimethoxy-phenyl)-ethyl}-methyl-amine, thiomorpholinyl,
allyl-cyclopentyl-amine, {2-(1H-indol-3-yl)-ethyl}-methyl-amine, 1-piperidin-4-yl-
1,3-dihydro-benzoimidazol-2-one, 2-(piperidin-4-yloxy)-pyrimidine, piperidin-4-
yl-pyridin-2-yl-amine, phenylamine, and pyridin-2-ylamine;

30 (m) Q is selected from diazepanyl, azepanyl, morpholinyl, piperidinyl,
and pyrrolidinyl, optionally substituted with between 1 and 3 substituents
independently selected from hydroxy, halo, carboxamide, C1.s alkyl, 5-9

membered or 6-9 membered heterocyclyl, -N(C1.s alkyl)(5-9 membered or 6-9
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15 acid, nethanesul fonic acid, naphthal ene-2-sulfonic
aci d, napht hal ene-1,5- disulfonic acid,

wa 20086708y - 2- napht hoi ¢ aci d, nicotinc acid, niPRCT/TS2007/086936

acid, oleic acid, orotic acid, oxalic acid, palmtric
acid, panoic acid, phosphoric acid, L- pyroglutamc
acid, salicylic acid, 4-am no-salicylic acid, sebaic

aCHndmb%FeQﬂ{étéroc?@{ﬂ ,-Nﬂwglmérﬁb@f@u @r GSQJIMBHfb'eFe&i%tho%CIyI)
tannic acid artaric acid thiocyanic acid

p- 1P @é?f&-am%ﬁwe%p@r%yélyun@e%me@meée ef 6r9 mAabYEYes
| ”ﬁétér%'c{?& |Wkﬁeneto%}r %wxpg( Q%E&Bzﬁlﬁm 0% pheny. (phenyl)C1-

benzat hi ne, cal ciu dr oxi [i ne

di @kwawa@mm@eny@p@ ﬁ&klyk@ﬂﬁr%,, wbe(aje@hrqﬂe@ﬁvm bgterocycly,

et ml ’anﬁtaﬂ%pﬁﬂloﬁgg Prﬁayé)%t (g%flloﬁgl u'fed W|th fr?m 1103

L- $qk§mmentsna@emdanﬂymaﬂeqjad ttem trlfluoromethyl methoxy halo, nitro,
Y, I hoIine 25 pi per azi ne,
po{ aggi Wﬁyﬁ%ﬂﬁd (2 hydr oxyet hyl ) - pyrrol i di ne,
seconda(nyQ |$m1ubm¢utscd)dmtbmdmy)dhtugmtct@mﬂrmr@tm&mma@d or 6-9
nc h

or BEERE AR B L FEEEY "By g SRR R mioti.

10 prlermwz@tyll,c(mmdézcﬂyd)mcétaﬂddier@‘ okautaig) thiazblyl, @tBdibidroRAdalg,

15

20

25

30

sel ected fr t he ou onsi ti f Cl | ky1l
SR 2o e OB ey erer et
Cy@iizorory k aweawﬂn@b@lwt@yrrow C3.6 blkylaaeamdrdﬂam@r anéagholyl;
hydrogen; R4 s CH2)-Q Qis a5- to 6-

menber éa5 R$ P'Hﬁ@gl' Het er ocycl yI wherein in addition to
N 23 \§) RORS,Q7ARRE PCT/ US2007/ 086936 | i nki ng

ni trogen, the heterocyclyl may optionally contain

bet weerd@1Raisd>® allyéidi t i onal het er oat ons i ndependent I y

sel ect g HQE FhSlubsBnAsHoNTbstitlitcdpiifypdi ment, the

present ‘invention is directed to Processes for the 5
prepara(‘e‘)%na@ﬁRcmpéamﬂwaref&mﬁkw (1) wherein: (a) n

is 1, (PRreRh l kyl (preferably branched);
(c) Rl(ps branc %n@g al kyl; (d) one of R2, R3 and

R4 is @) Rpard BF atg gthpine of R3 and R4 is G 10 (e) R4

: f’] t eGgeE(w I?délrsf:s le o[b%‘;lf?(ﬂ‘ﬁ ?ﬂgn I(OQS@ r@ﬁ?b\g‘:ﬁ%o a[m: Ih%te%‘cyclyl

sawblerairmiald\pherrykedanmmatlo@etercwmtyhlsmmlgnalms&foettl;atdc)wvlih 1-3
substituents selected from methoxy, hydroxy, halo, nitro, cyano, trifluoromethyl,
and Cy.; alkyl;

(w) R? is selected from substituted or unsubstituted phenyl, pyridyl,
pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C.s alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)C 1. alkylene, tetrazolyl, (triazolyl)C+.¢ alkylene, triazolyl, (pyrrolyl)C1.6
alkylene, pyrrolidinyl, and pyrrolyl;

(x) R? is substituted or unsubstituted pyridyl;

(y) Xis O; and

(z) combinations of (a) through (z) above.
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(i) Qis substituted or unsubstituted piperidinyl,

di azepanyl, azepanyl, 15 decahydroi soqui nolin-2-yl,
worEsozmsshyl , pyrrolinyl, pyrrolidinyl, PCT/US2007/086936

t hi onmor pholinyl, or norpholinyl; (j) Qis

unsubstituted di azepanyl, azepanyl, norpholinyl,

decahydr oi soqui nol i n-2-yl, piperidinyl, or

pyrr ol |Iﬁ“aHMﬂher érlﬁboéukH%ﬁt |tﬁé’bﬁ4§eﬁl .av&t@ﬂh@@’rr&sied fPPPocesses

N-f(CI 6 al er azi nyl %0()( per azi ny
9r gletmpgqratlglbp cg,pgé@;,formg )selecte fom the group’

1 gcrg‘s%@bg aza-spiro{4.5}decyl; (lI) Qis a
monoval ent radical of an am ne seI ected from

azi4rikfhne2- rmetknow-ethwl)@ﬂanqloﬂatbat}@y@mdh@dié@@r@éyl-piperazin-1 -

5 thi azoa})g.i.| Phenyl -1, 3,8-triaza
spirof decan 4 one, pi peridine-3-carboxylic acid

di (ét-qugﬂpalm1dyjmelhyz-peemyl)5(46isopropyl-piperazin-1-yI)-methanone

hexahyqur&d{gch?:or}dgl pyridi nyl,

4-(3-tr uor omet hyl - phenyl) pi perazi ne, 2-piperazin-
25(41Azdpapyt-yimethyehemyl e seti-meylfpiparaboxlyyl)-mettwEndne;

2o e B B ey R B2 1y methanone

10 t hdmmylﬂhpdaraan -yl)-¢d-tiphetioylammpendtyl-pasnyl Bmeftiznode;

%tmlﬂlp%’ag@ fz)ﬁ'?{'l(l%' i ho\(lg 4aﬂ]@eﬁiyl phgnﬁ)er%e%larr]mo#e yl-

2 (418 I bi kb razifh= | R4 3- ﬂMUbMtlﬁbﬂaplwrlﬂﬁfﬂﬁlrﬁétHyl) -phenyl}-
yl -pyridin-2-yl-am ne, phenylam ne, and
pyrldlﬁn%t9” 'ne; 30 (M) Qis selected from

o @ RAboraBRCOARYI- (4 THGhL Myl ondyRFheL Mblny-chedy

ronal ly substitfuted wi th between
15 and 3 %ﬁ?”?"!ﬁents i ndependent |y sel ected from

hy@l@%ﬁ(@héz(gi ﬂpet‘é@fnbﬂ§l§u(ﬂ gﬁ)erlg}?a ﬁkllﬁ{éﬂé)l-phémﬁ nﬁﬁﬂi‘h%ﬁ@d

d heterocycl

neﬁb@'ﬁt’fwacﬁmm@mgtfwhphmyj?dewm@@@@'HB@ZIIWJS‘,Z(!))E)'M@BBQ%
menber ucl yl), -NH(5-9 nenmbered or 6-9
nmenber e heterocyclyl) -0(5-9 or 6-9 nenbered
hefePiowfieyigminomeshyd phemthefleisopmopg-rpersaneiriimethanone

hetero alkylene Cl1 6 al koxy, (C3.6
20 cycl oal @d&%‘% phenyl (phenyl )C1_3 al kyl ene, and

( p(IZielDlyﬂe)iﬁzlarﬁlnarﬂeyrh)épbe@I), {41 eatbyleaapyl ppipataanel -yl}-methanone

het er oc henyl, and al kyl groups nmay be
opt i onacﬁh@%%%osr{df%t uted with from1l1l to 3 substituents

[ n(@telpemdpyltmpferaahaeylpds mogghalini4fylmethyivphdnyl)-mettahongy,
Wb bUSsop AR LS St b Sy S Ghons?
25 nemeo@dpwpuﬁerazmnreﬂ‘pm g@-mhetrexpesiyorogyleuinslahewt/ed
from p% 9I etr?glnrolnm dyl, furyl, thiofuryl,
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone
dihydrochloride;
30  (4-Isopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-pyrrolidin-1-yImethyl-phenyl)-methanone
dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone;
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10 i m dazolyl, (imdazolyl)Cl_6 al kyl ene, oxazolyl,

t hi azolyl, 2, 3-di hydro-indolyl, benzimdazolyl,
wWQ2@R0besyi m dazol yl, (tetrazolyl)Cl_6 al kyl eneCT/US2007/086936

tetrazolyl, (triazolyl)Cl_6 alkylene, triazolyl,

(pyrrolyl)C1_6 al kyl ene, pyrrolidinyl, and pyrrolyl;

(o) Qis piperidinyl; (p) R8 is hydrogen; 15 (q) RO

i S(4Q%a&roeylkﬁafﬂ>era£.h)1 %4 &B-#if SorBHiet iR riin- ﬁwh&itwwbmyl}

enyl ; I ndependently are Cl1_6 al
(t) R M am@“%ay%@hﬁmlde(u) R8 and RO are et hyI 20

(V4-188prb Sd?ﬂ)@r‘éhﬁdl i m4p|§86%byl%lpé‘e%nf@ﬂﬁ%ﬁ% -phenyl}-

Py I
aromati ¢ heterocycly wher el h sal d phenyl
ar omat methé'ﬂ@%cycl yl is optionally substit ut ed Wi th

5 el SSHBR GRS PEUE Tnd O ST ARG g ey
(vv) RO methgedrect ed from substituted or unsubstituted
ph géé%log?/lrd ;éjé/!amaaﬁg péeﬁﬂig &w{e&rf{*eth%zgﬁérﬁ{/]yrjnethanone;
t hidazaprppyl- pﬂpé?azinhlym M—[(Mtyd)xy berethyirethykamhinb )-methyl]-

2- oxoben2| azolyl, (tetrazolyl)Cl 6 al kyl ene,
t et razcgﬂ? e haé{%'agpyl )C1_6 al kylene, triazolyl,

10 ( p(ylFIBOd)ry)bMCblp_éiazkaw -EhE4-tfuorarhettlyiHenyendn@ymetbiyiy ;
(x) RO |s s éltuted or unsubstituted pyridyl; 30
(y) X iR M '€conbi nations of (a) thr ough (2)

ab(a\/leoproaﬁl M&raﬂa&/ ﬁ?@ﬁ&&t:ﬂ@&dﬂ&@tﬂ?ﬁ;ﬁﬁ%ﬁ%@lanﬁﬂo) methyl}-
anot her enbodl nment , %yéig%& ent invention is directed

to prode8¥EmMe anope Mdgh of conpounds of
(TP et
15 _i sopr (ﬂﬁ‘ﬂ‘y Msdhapng dlhydﬁo%hlgr'-dﬁet hanone; y(4 RzepZ\n 1
- y({4”i§6&)5hylﬁh§é?¥£)‘n 1(-@ {@Réftt‘ﬂ‘%lr(jrﬁéﬂﬂﬁtﬁ%idfh 3-ylamino)-methyl}-
pheﬁ)r/]l?rrheethanone dlr{y%(r:ochcl)orrllde
(4-Methyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
20  (4-Methyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;

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

methanone dihydrochloride;

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

dihydrochloride;
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(4- Azepan-1
-yl met hyl - phenyl ) - (4-sec- butyl - pi perazi n-1-yl)-net hano
W@ 008/0{668Azepan- 1 PCT/US2007/086936
-yl met hyl - phenyl ) - {4- (1- et hyl - propyl ) - pi perazi n-1-yl } -
met hanone; 10
(4-Butyl - pi perazi n-1-yl)-(4-di met hyl am nonet hyl - phenyl
) - (e bRRAORopy!)-piperazin-1-yl}-(4-phenylaminomethyl-phenyl)-methanon
(4{[lgfﬂ yl ﬂgﬁp@; )zjll_[z)l][)ﬁ-al-yl -}((4-pngr>6%ol ion-e4->§/lpngt¥1gll -ephaer(1)ye
1) - net mﬁ@;’hlorlde;
( 4{4E’(l41[¥thylpdr8§3f|§5ibera%rr¥ 1A pfpdribink - st RhBN Y 1)-RicR®rofe;
in- th - phenyl } - “net hanone;

n-1 -ylnme :
( A4Eidt By eyl hpipatazing -y (&g ralidinf imethshehany-raetbagone:

> (R TR PRERER Ty R M TROE it vimetn)
- y| met wpenphereghgnometditpdornijoride;
2D | A . ) - (A i o1
ey IPB USR0St B
(4- D mgthlepligmetitarenby| - phenyl )-(4-i sopr opyl - pi per azi n-

%4%3)1 h%ﬁkl?ﬁargﬁfﬂ ﬁglﬁél%%gql- F -gﬁ-g%-g{ll)-t%? Lljréjr?:methyl-phenylamino)-methyl}-

10 - et hyl -pheapi-metimarpecaihyardchioride: met hanone  di
h | oride; , , :

(A By papae TG BT PRy
henyl ) mehbane; S

(3ﬁ4:-1(zgl‘ﬁét|%9%theéﬁl S p)k}ﬁ;i_ro%é{zﬂ%%-&ﬁg%:pg%i%%nE)EK/IIrrgeItR)_/I-lphenyl)-methanone;
( 4{4L(B@H_E)Q§M|rroﬁh@fh&%h@nﬂl}-)&d-?soﬁ)%pglL&iBeﬁéﬁfhhﬁgﬂy-n%tM&epr
opyl - am_ no] - net hyl'}- phenyl ) - net hanone;

15 (4-1 soph d}ﬁ?rﬁéi azi n-1-yl) - (4- mor phol i n- 4-yl met hyl - p
heny(BlnPREMROMRBINyYI)-pheny}-{4- 1-ethyl-propyl?-pip,erazin-1-yI}-methanone;
(4-1sopropyl - pi perazi n¥L yl é‘ (4-phenyl am nonet hyl - phen
y | {t-ieChiprenmeridini2-Hgmims¢imeainy Heherst}-(4-isopropyl-piperazin-1-yl)-
(4-1 sopraR¥her REVAEEMadaey! ) - (4-piperidin-1
-yl et hyﬁ pheny@ﬁy mstrﬂanor’]e;

( 44reyporspRy-ninepaziad i) (H-ybiphodn-gyimethyEiptrenyl)-methanone;

20 R TP B i B REDL B e ponens;
y| dibyrngtlpridestahdnone; 26 WO 2008/ 076685
RO a8 TP BRIt
-yl et hyl') - phenyl } - et hanone di hydrochl ori de; _
(41 soms opyL P REEAZLI L b bbbl SRS RbAEA ¥ hlking

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

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

30  (4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone;
(4-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
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met hanone; 5
(4-1sopropyl - pi perazin-1-yl)-{4-[(2-nmethoxy- et hyl am no

wO 2008070683 - phenyl } - net hanone; PCT/US2007/086936
(4-1sopropyl - pi perazin-1-yl)-[4-(pyridin-2-yl am nonet h
yl) - phenyl | - met hanone;
(4 | sopropyl - pi perazin-1-yl)-{4-[(2-nmet hoxy-1

neit -
Cate st aialind iy dred T e

enyl am apithyl } - phenyl } - net hanone
( 4(4L<§W<5r%9<¥|| puBér%%Fna‘Fkl')l(éﬂ-pbﬂe}ld%“’r ilhfbﬂ;mpﬁbh'ﬁ)” RREBIMShe PY

ridin- - met’hanon
di Mylallemy n@jnor@@ hyl- phenyl) (4- |sopropyl piperazin-1-yl)-methanone

5(4Isog; razin-1-yl)-{4-{(5-trifluoronethyl -py
ridin- -%m no -fret hyl } 15 phenyl }- net hanone

di (4yldimstindlamingeethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone

(4-1so razin-1-yl)-{4-{(6-trifluoronethyl-py
ridin- g{%%}ﬁdg iret hyl } - phenyl } - met hanone
di (I4y|ﬂ|nmtfhwarnlndmethyl phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone

(4-Meth o]] ralnlyl) (4-nor phol i n-4-yl met hyl - phen
yl) - net(%yr%%% hydr ochl ori de; 20

10 (4(4Nebﬂrs]mbyl|sp|meam1ny|y=(3¢b|))e(|dinp|-pmetr@i ﬁrl-wényl) methanone;
t n C orid
TR b S g - R et O A ARy o
enyl ) - preh@RaRehanone;
h;‘@§§prﬁg§|mc§'ﬁgﬁHgﬁmmﬁqﬁo&é ﬁdgr% eyt hethet oya. P
4S4SI§§prBH§rI¥dlpé%bﬂﬁf1aﬂ -(4-phetlylantifoPBEY bREAYNGHBIhBNMbN hen

met hanon
15(4 sec-FHMAPchreF azi n- 1-yI ) - (4- pi peri din- 1
-y 4%66%&)%/@1&5%11)1 Sl t@ﬂ%@ﬁdm 1 yImethyI henyl) methanone

(4-sec-B - pi per azi n-1- in-

- y04d§@mypylm@¢f9ZIy ~Tngt- H’aﬁb’ﬁéidln t&ﬁ@.@bwm@wi) -piegRaneren- 1
-yI ) - {Ad'l&sé'r&{] |Jr|dgéor onmet hyl - pi peridin-1

-yl met hyl enyl’} nmet hanone di hydrochl oride; 30
{ 34¢IsoBenyiyipgraperti-v)-h-thiomorpholin-4-ylmethyl-phenyl)-methanone;

20 - Y{4TEL S by DY i s ATRE MY o AR RE Al ot ¥ - B ARSI -
’{4- (1- E:ndetyanqn're(xmyyc)remmmeazi n-1-yl }-(4-norpholin-4-ylm
gg@éj}s &%ﬁ ggg{}?%.‘é'@h droshl a9 izt i Bhenyl-

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

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

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

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

phenyl}-methanone dihydrochloride;
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{4-(1 -Ethyl-propyl)-piperazin-1
-yl }-(4-phenyl am nonet hyl - phenyl ) - net hanone di
WO yesodeBDr i de; PCT/US2007/086936
{4-(1- Ethyl - propyl) - pi perazin-1-yl }-(4-piperidin-1
-yl met hyl - phenyl ) - net hanone;
{4 (1- Et hyl - propyl ) - pi perazin-1-yl}-(4-pyrrolidin-1
14%&%#’ plﬁé‘t%ﬁhhw yIRA-ReenSin-4- fl )(I—?henyl) methanone

ropy p| perazin-1 -yl trif
rorreth)ith@rQC ideid i n- 1 yIrreth |)
pE@QMbi}hynﬁth%%nﬁyﬁJ(ﬂlﬁﬁfeﬁgiﬂ'—ﬁ?lhﬁ%@hyl-{oﬂeﬁﬂ) methanone
plperaz
-yl }- {AUE Weo- i soqui nol i n-2-yl net hyl ) -

) t I “ ) .
57 yﬂ‘éfé{%@ﬁt@@??ﬁuai'%&%ﬁ‘mﬁ%%@?@ﬁ%@amﬁ I-ErehRERfehode
ph(él‘faﬁiC}BufhéltrMerhle ayinmocphiatiniddgmeftyd-phenyl)-methanone
- Met hyl *ﬂ@ (?rd%l perazin-1
-yl }- (sz rphol'in:4-yl net hyl - phenyl ) - met hanone;
{4(4(Sbck&nthlypb|p¢repmyll YI)-(4- pleerwiammmmtr}y# phempil ppeeihdnond;
R S bR P B R Er rymeth B e ioRER i
10 - 1(~4yée)C-BnEt§/I|=mp1@'aE|n 1L9)-(U - pyrdsliiata il -ghetyl-phenyl)-methanone;
Q4§ﬁ%%r%%glgg%e}”rgaﬂgéyig ﬁ?[[‘fﬁu (%‘nq{%%\fl}%&ﬁél dig-1-yimethyl)-phenyl)-
{4 {(5lrﬁ11h9mraod4hydfbm8ndd a{nhHO) neghyl}dpheﬂlyl} 84 i's
O IO - erazin anone | ro or| e,
e BB P parit ] M Dy N ARROY - reiapere
phenyl&hya@édnﬁdr@@e 20

cl opr opyl perazi n-1-yl)- (4-norpholin-4-yl net hyl

15 | eI PObRAHBRBIT y (iR P Eyireyh pheyl)-mehanbre:
(Aeaf AL ¥byI P BEFAEL N ﬂr(xJp}/rréﬁh.mrmgihlynpwgrwbrfﬁéththe

Focesses

er ab
pr{ésé thV'rﬁf@m") @Iﬁe@rzv,n &yﬂéﬂ%érlfwgrqm%hvwmp%iIra:a)wim@thm&
sel ect I ng of:
(4-{] E?ﬁ‘ Hlfgaetrtreﬁbtq]woxy tﬁ&ﬁ%@% ng] met hyl } - phenyl ) - (4
- @dﬁrEibylrprpMd)eDIaztamnﬂ y§H{3-(destahiigiorieo ayinblinzz panetiyl)-
20 yI met r}%leaggﬂ%ﬁgno% i sopropyl - pi perazi n-1-yl ) -net hano

oride; 30 (4-Azepan-1

yﬂ4n(ﬁehyylarphmylbt#w()4>heeyj} Blispbropylpapeaaizin- 1ty \Hmetimetdman o
ne;

-yl mst de(tgcimﬂd)e {4-(1-ethyl-propyl)-piperazin-1-yl}-
rTE{t4h(8renﬂﬁam|no -methyl)-phenyl}-{4-(1-ethyl-propyl)-piperazin-1-yl}- methanone;

B{J{IJ%X‘,HB:E ?/rrl(?ZIZnylamYno% ngez%hﬂ pheny}al (2%onporg§)ﬁ h}/peréJ q 2yl)-

25 methanone dihydrochloride;

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

(4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone

dihydrochloride; and

(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone.
30

Preferably, the present invention is directed to processes for the

preparation of a compound of formula (I) selected from the group consisting of:

30



(4- Butyl - pi perazin-1-yl)-(4-norpholin-4-yl nethyl - pheny
| ) - net hanone; 28 WO 2008/ 076685 PCT/ US2007/ 086936
W@ 200B0T6sB3 pi perazi n-1-yl)-{4-(3-trifl uoromet hyPEPURMOT/OB6936
in-1 -ylnmethyl)-phenyl}- nethanone;
(4- Cycl ohexyl - pi perazin-1-yl)-(4-piperidin-1
-yl met hyl - phenyl ) - net hanone;

( 4§4Q[@th?|y(barﬁétn@mabwl)aﬂhﬁé}%éﬂw%phéﬁm @PbpdbPesigehiind -

hanone 5 di hydrochlorid
(4 D| et HYeRaNeRRet hyl - phenyl ) - (4-i sopr opyl - pi per azi n-

1-ml
(e R e B P B g BT - i o

erazi n- dlh»gdqudﬁlﬁé’tdﬁanone di hydrochl oride; 10
4l -y e (301 neri di .
5 fy(l'4met yﬁ?ﬂkln%‘tlﬂﬁbﬁéﬁ)ﬁf—ﬁa%éé)}bdtgﬁ;?é}g%Bgl'-ﬂ)—ﬂnethanone,

enyl’)
r o(éyAchmapér driethyl-phenyl ;-@-(1F¢taylmeopy| biperaimy]-yl}-methanone;

'Iréé’@ L p.@éﬂak.ﬂ PLI c{‘]n%‘rgﬁjé/d}l/ifwi{-gE@ﬂﬁ}%hg&%ﬁ%ﬁ Byl -
he(ﬁymydmfmxybmp@razln 1- yI) (4-piperidin- 1-y|methy| phenyl) methanone
R L ST

10 (4 Isomﬁmyéemnrpjeram E 1-yl)-(4-piperidin-1
h - anone, . :
(4 4"[5Htﬁf%%ﬁ%Bﬁﬁﬁ?y?éﬁﬁnﬂl-&-'forz@pwr‘eedﬁr'm1ﬁy'tmethanone
yI met tmhydmﬂ:ﬂwld)g nmet hanone di hydrochl ori de;
31 BTy TEBRETOREnen SotA U= EU omgY DBP Ber &k Vi meranone

yl) {%Ky@rédmfrldéororret hyl - pi peridin-1
yl met hyl’) - phenyl } - net hanone dlhﬁgrochlorlde

15 (4C4r|§@FRfP@¥JyH'D?F?E@T1a?é| -f-ympthoxy-eihysuppdmmioglipetuih n

-1 -yl %ghy:)}ﬁmb} met hanone;
(4-1sopropyl -pi perazin-1-yl)-{4-[(2-net hOX)() et hyl am no

) - (4elsPROPYIghiReTaEP-1-Ah(4r@oreind - yimethyl-phenyl)-methanone;
(44' |§ﬁ&6§ﬂydupé}tbﬁ§ﬁgﬁe[k Bip¥tidin 14y nRH-Bhahyf-Mb@ZhgRdret h
( 4(4H§@rpmoyi;nlpqﬂa;def1a\ﬂb-'m-nyrmlwirmry[nqezhyimhﬁoxlynmthanone

o0 - et hyld‘u@d‘?&éh‘?’dﬂd‘é@ -nmet hyl ] - phenyl } - net hanone;
(4-1sopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-

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

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

phenyl}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
30  (4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
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(4-1sopropyl - pi perazin-1-yl)-{4-{(5-trifluoronethyl-py

ridin-2-ylamno)-nethyl}- 30 phenyl}-nethanone
waltvgereshl ori de; PCT/US2007/086936

(4-1sopropyl - pi perazin-1-yl)-{4-{(6-trifluoromnethyl-py

ridi n-3-yl am no)-net hyl} phenyl } - net hanone

di hydrochl oride; 29 WO 2008/ 076685 PCT/ US2007/ 086936

( 4§4m<at¢my| =RbPR- élif)bfézih’ Y- 14 4ndf§|ﬁd$]ih04 Uiedhylprehin)hrelrttone

anone di hydrochlorid
(4 Met IW*I‘YdﬂPCﬁ’éQr&j?rn 1-yl) - (4- p| peri di n- 1-yl net hyl - phen

y| {)4 ("f%ttﬁ[}ﬂﬂﬁyl) Slber}éﬁH’ Pgm(@fpﬁ&?dma yIrrF]ethyI phenyl)- metrlmanr())rr]me

-sec- Butyl - ylam normet hy
en{>4|-()1 E.t@ylrmﬂ@yl)splperazm 1-yl}- (4 pyrrolldln 1-yImethyl-phenyl)-methanone;

5 ( 4 4S@CEtﬁzlt;¥rbpﬁ}nﬂlﬁé%%|rﬂ’{/ éPﬁ%{ﬁ? (()rfflrugFGHrﬁ&ﬂbl L Sipdbidi)-TBARYth -

(4 sec- @enwﬁ%tlﬂmmzidim@qﬂhjori(d&l phenyl ami nomet hyl - phen
9 4-(1- tEﬁerFS% Blgreg:lzzinm _){I})ﬁl)(dei(:j\hgdro |soca,||noI|T -2-ylmethyl)-
yI met rmlenpl}}maﬁhe)namet hanone;
H§¥ %ngrpgg?wyﬁ@bﬁgﬁb# so&ropeypglﬁgrlalzalpyl} methanone
10 (4_ sec-diutdydchiorider azi n- 1- yI) {4-(3-trifluoronethyl-pip
er{1_4((j ?%n%xflﬂﬁn%epr%g%\yb % g-k%gl %t%happrggﬁ) 8|ng adzllrno y|}or Itﬂahone
d4}C)(c40ﬂTB|byﬂJWdré12|ﬁﬂy;PIF@LﬂﬂthDhﬁ’—ﬂWIﬁwelﬁ?t—dﬂ@é’ﬁ-@n&netﬁanone

e GO insisa-! o moron-gryimethy pphesymsthanone

- Y4iRpdrbhlomdee anl) - met hanone;
{4-(1- Et hyl - propyl) - pi &ﬁrazm 1- 4-pyrrolidin-1

15 . yq4n%yqll(gpuhd1-p§}%yqa§mﬁglh BAEpholin-4= )ﬂq_]et yl-phenyl)-methanone.
- Ethyl - propyl ) - pi perazi n- 1 -yl }-{4-(3-trifl uo
ronethyl-p i perid i n- -yl met hyl)
pheny| Meretrefgeaily, dhmpr@ﬁgﬁﬂ‘lﬂ‘(ﬁﬂtléé is qlirzcted to processes for the

J ﬁrj}ékﬂ%?ﬂ%ﬁ BYA %OBPBS&?&" fBrn]ruIF o\ _SSI_e)(ﬂercTié‘E%n;/ rse_grggp consisting of:

decahydr o-i soqui nol'i
p hdrzgpanet-yiaegneg-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone

20 {4 (Ber&n’é)o%ehnoqldget hyl ) - phenyl }- (4-i sopropyl - pi perazin
hanone ~ di hydrochl ori de;

{4(4(/%payl+1ayinmmwmhhly'yl))-(4p$m}t}dtyl p{pleremn 1- yI)-methanone;
RSt TR beiatnls TR RREprempteneae <
op(r4apgﬂ>ropylﬂﬂmaazm 11yl}(4-mogdholirdhamethy|-dhdnydirracthboonal e;
(4-1sopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
25  (4-Isopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;

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

dihydrochloride;

32



(4- Cycl opropyl! - pi perazi n-1-yl ) - (4-norphol i n-4-yl net hyl
- phenyl ) - met hanone;

W@ 20089Tdo8pr opyl - pi per azi n- 1-yl ) - (4- nor phol i n- 4PgT/H8200Y086936
- phenyl ) - net hanone di hydrochl ori de; and
(4- Cycl obut yl - pi perazin-1-yl)-(4-norpholin-4-yl nethyl -
phenyl) - methanone. 30 Preferably, the present

| nMeMLERN- pr§p¢ b.g@iaczm 14 9I}R4-?€p%$n§ﬁh51 fyI‘Pr'ietﬁ)hfbhenylg mdethanone

preparation of sel ec from

t hg- (ér'%tb]d Rrepd) @*PPW&'%?-M} (é@yvﬁldzroéwlrgje gehenyl)-methanone;
PQE/ f))qg)ﬁ%f in-1- yI) 4- morpholln -4- ylmeth |- phenyl) methanone
t hyl -rrethox-e -am no]j - %
Y%wpmmwaanﬁ )y (%mptmmtlmréndmgthymhwg anone
5° #ﬁ%rB&Hlo@d@%}ﬁh) (4-i sopropyl - pi perazin-1
-y

net hanone di hydrochloride; 5 (4-Azepan-1
- y<l4r@yc}i@buixd+mwaaln(14ylb(e4€mbmhplln1ér>¢aaeml phenyl)-methanone.
-yl) - met hanone;
(4- Azepan- 1-yl net hyl - phenyl ) - {4- (1- et hyl - propyl ) - pi per
azi n- 1-More-preferehostdl, the present invention is directed to processes for

4th§i>{r%oaq'§§tii1®e azéonm&o%ld)ofg‘ormn?a Hb Ie&eé’ fr%I nﬁt rc1;¥oupD po%%}/sting
10 (4efQ/cI ohexyi pi perazin-1-yl)-(4-piperidin-1-ylnethyl-
(AN BRI REPRGTY bS5 P BEP i TSRS - 1
- yd4)|36@rbbwmmazum ¢l Wﬂlb@ﬁ(ﬂ]hﬂtwdﬁthyl phenyl) methanone;
RSN Eoe PP RE ) RLRERAE ™
(4('4Qéﬂlﬁtyl|-;ﬂﬁérﬁ9|ﬁeﬁ—%)’ (4-p i@@ﬂarhh &mqe(ﬁl,n 9héw;l|) rﬁb@i@)ﬁbhe pi p

erazin-1-y }-ms hanone di drochlorid

15 (44d o%thwp%rpmﬁ B'@PE?ZI%?IL}%)OIF{%@P[”( Zmﬁé'ﬂﬂdbb?f‘lé‘i mgthanepe;
opyL ﬂﬁhﬂodroﬁﬁﬁblﬁb}amrph?ﬂXh%yH@ﬁ@ﬁﬂWethyl phenyl) methanone
(4-1sopropyl -pl perazin )= (4-nor ['1h-4-yl'met hyl -p
heﬁngc_wylrmwﬁém 1-yl)-(4- morpholln -4- yImethyI phenyl)-methanone
(43 hicgﬁém&y g P peraZ| n-1-yl)-(4-piperidin-1
- y

yl - phényl ) - net hanone;
( 444 FFhopyPY))-pieetezimt-y Iy #-Mrabelipr4-gintediny-phenyl)-methanone

enyl) nmet hanone 20 di hydrochl ori de;
20 éﬁ%%g%ﬂ%@ “pi perazin-1-yl)-(4-thionorpholin-4-ylmeth

yI (“4eByhoprppyhet feaammd -y )- (44mbedplimgwlimpingkepteenyh-rdethanone;

) ﬂ%@iﬁg}%}p%ﬁﬁ%#@ﬁ qmer) Dlyrlnopph%ﬁrﬁ I4dyllmétjr'1yl-phenyl)-methanone
dihydrochloride; and
(4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone.

25
In an embodiment, the present invention is directed to processes for the
preparation of compounds of formula (1) or pharmaceutically acceptable salts
thereof, wherein R is cycloalkyl, preferably cycylopropyl. In another
embodiment, the present invention is directed to processes for the preparation
30 of compounds of formula (I) or pharmaceutically acceptable salts thereof,
wherein R is a branched alkyl, preferably isopropyl.
In an embodiment of the present invention, the present invention is

directed to processes for the preparation of a compound selected from the
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nmet hanone di hydr ochl ori de;
(4-1sopropyl - pi perazin-1-yl)-{4-[(2-nmethoxy- et hyl am no

wO 2008070683 - phenyl } - 25 net hanone; PCT/US2007/086936

10

15

(4-1sopropyl - pi perazin-1-yl)-[4-(pyridin-2-yl am nonet h
yl) - phenyl ] - met hanone;

(4-1sopropyl -pi perazin-1-yl)-{4-[(2-nmethoxy-1

- Ngoly boﬁélﬁwgadﬂtﬁ@};orﬁﬁéﬁﬁd &f-fomﬁ@mb} tREESRPOIIRS of formula (Ib)

(4-sec-Butyl - Pera2|n l-y 2 di et hyl am nonet hy
en3nd phﬁgmagﬂ@th‘@ aegpptable sal st ereof In another embodimeént, the

( %@@@ﬁt%&%hoﬁisod%Fe%?éd"tbﬁar&ééssééfdi“?rﬁ@&%'pbfb%n ok fFRL Bk pdind
nyl ) - met hanone rochlorid
( 4seiectedfion th@ugr;@rpa;qnﬁtslng pf thegopipgeng f fermula (la), the di-
1Y
ﬁﬁ&%&nd&@%& dg)g}ég(?rﬂwe%f f(zrmula Ia), ltk?ed(lzonr?%ound of formula
- ydlbbarmthe proaneysuccimetensaticridhe CMDM@WGW@GBB
PCT/ US2007/ 086936 {4-(1 - Ethyl-propyl)-piperazin-1
-yl }-(4-norphol i n-4-yl met hyl - phenyl ) - met hanone di
hydr ocHTherprdsent invention is directed to a process for the preparation of

4?4%9 Et h LS’EQL?% @{Q?%é‘e%ﬁ@mne 11 t}/elgw(d' pi peridin-1

{4-(1- Ethyl propyl ) - piQagr a@Hn- 1-yl } - (4-pyrrolidin-1
-yl et hyl - phenyl ) - net hanpne; 5 {4-(1

- Et hyl - propyl) pi pera% Ul 2yI} {4-(3-trifl wuo
romethyl-p i pe ri t hyl)

phenyl } - met hanone'% gk oc_ﬁ:'qﬁ'e 4-(1

- Et hyl - propyl ) - pi pera

-yl }-{4- (decahydr o- |§9quﬁ nolixn- 2-yl met hyl ) -

phenyl } - met hanone;

{4- (Benzyl am no- net hyl
-1-yl)-nmethanone 10

| }-(4- |sopropyl-piperazin

-et hyl -propyl ) -pi pefazin-1 -yl }-
(4- Cycl opropyl! - pi pgerazin-1-yl)-(4-
- phenyl') - met hanong;
(4- Cycl opropyl - pfperazin-1-yl)-(4-norp
- phenyl ) - net hangpne di hydrochl ori de; an
(4- Cycl obut yl - pi perazi n-1-yl) - (4-norphol

phenyl ) - met hahone. More preferably, the pr@sent _R'
invention is directed to processes for the (\N
pr epar 8 of a conpound/a.f_dl.ngnul a () se¢jectgrd f((mp)

'O

EI))Iem%tr(;u 1CE2?1IyIS;I ?91 ?fsé'B\kopyl/ _ﬁ%er azin-1- yI + met hano
nex - N2 CHo)m—Q
5k/\/ (X|) R 5& / 3 ( 2/m
R® () R 0)
Scheme 1

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

preferably present in an amount in the range of from about 0.95 to about 1.25
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20 di hydrochl ori de; (4-Azepan-1

-yl met hyl - phenyl ) - (4-sec- butyl - pi perazi n-1-yl)-net hano
Wm2008/0{648y cl ohexyl - pi perazi n-1-yl ) - (4- pi peri dPEF/LS2007/086936

-yl met hyl - phenyl ) - net hanone;

(4-1sopropyl - pi perazi n-1-yl)-(4-norpholin-4-ylnmethyl-p

henyl ) - net hanone;

(4mbePBRHGRNENRI @Ieéra,zriaﬂgémdrém(ﬂmﬁé prefdrabipabout 1.1 molar
-yl net hyl - phenyl ) - et hanone;

( 229UEREDY| - pi per azi n- 1-yl ) - (4 pyrrolidin-1
-yl et rPﬁ( kheopg}%gélr@e dT%tglﬁ’tBSI‘S}%eléé{eJ}yé?ﬁl% I&b@ﬂilln@eagent Tc,ucrk; aps

(ef,h_”@%?{ Eﬁ%l I ?quglabM'I}U 'ELﬁbaTrﬁ)Tﬁ.Lftl)ggrgnr&ethexlke
di
> ST ERAC, heraingis coupiag pge P RISSRE B ITOUR
entpe yamgst dffraomebout3ncatalytic amount to about a 1 molar equivalent
S 3?%&{?\{93‘&%% gﬁ)&/ﬁﬁrﬁ&e{rﬁ gﬁtg%g%o'n{p%h% REfdrALR (%()), or any range
( 4thsesin, Bueferabby, pboam molerghhivakenpyrrol i di n-1
) Bélt Eilt h%@gﬁ?gf&}n %%g%&g?ﬂmo e tgg'r'e{)?‘, such as toluene, acetonitrile,
10 - yd;t}]yl(afbleta‘mé JAdF] THA- ryiblhilyte;’lplohtmlmeeydar)d- ﬂfﬁEtlth,rI?'BfErabﬂ/ a mixture
ori 008/ 076685 S2007/ 086936
4gfrt&'ué'i‘%9f‘g BP%tBW”\foBF%é?tﬁ’z‘?fr? i’“&f g@%”ﬂﬁ PAVEi n- 1-yl m
et hyl - 2!@%1 fhergtragpeitiig compound of formula ().
{4-(1-Et propyl)-pi perazin-1-yl }-(4-pyrrolidin-1-yl
nmet hyl - phenyl ) - met hanone; (4- Cycl opropyl - pi perazin-1

-y1) - (4m@eidinely thetomgoRh8 Yk foPmaRY(X) id@ditarancording to
(4- Cycl opropyl - pi perazin-1

15 . y'fr)QV‘(Mmﬁ%‘PEﬁdpMﬁmf&ﬂ Q?érteﬁg)@n%l%ﬁgmpom o dprmmda €XI1), wherein
di hydy 9GRIbRY Ibgﬁng @%p(&lc%hfm% ydroi?\'op—%@(@)[bib 4al I\/kl)l
-yl) - (4-norpholin-4-yl met hyl - phenyl ) - net harone. re
rléfldzazi@bdg/, a@@uthe like, eefpraddeeitioronré@n examplieswheiestihedeawing

fo wﬁ?sefr] <§r8rtheté6 é%r an%"f ﬂatrr‘n% Q(Eu?a&@%ﬂ% eQ&mf itha

sel ect romt up consi
( 4sukablyaelected/savecaof cmmmewuph (aa-tbleoylk@btoylﬂemw ahloride,
-y tpanone;
20 éq%{ggrggyl pi perazin-1-yl)-(4-piperidin-1-ylmethyl-p
henyl ) -Trt'etdmmm]med of formula (Xll) is reacted with a suitably substituted

(4-1s0 p -1-yl)-(4- hol i n-4-y| met hyl - p
herT Rt o OO i Kebiohesarou R R PRl gl BBty
- ytkr)ovx(rﬂmplhpels iwhereih thy bmabhlyrhd pifermylilh (NBﬁéﬁmfmably bﬁesent in
{ 4 %mghtg 9|t g%ﬁﬁgﬁﬁﬂ%egb%ﬁ 1 t0 algo&t 3(mol quwe(aents oryany
25 { 4ra6ge Etdny.h premabljf -frphp@ts@z o by} t.2 Andmair dqRiviatints; In SHe
nmet hg Cp enyIJ Bre ia\
presence of a suitably se ected tertiary organic or inorganic base such as TEA,
NaOH, Na,COs, and the like, preferably an inorganic base, more preferably a
1:1 molar ratio mixture of NaOH and Na,COs;; wherein the tertiary organic or
inorganic base is preferably present in an amount in the range of from about 4
30 to about 10 molar equivalents, or any range therein, more preferably, in an
amount in the range of from about 4 to about 6 molar equivalents; in a solvent
or mixture thereof, such as toluene, dichloromethane, THF, water, and the like,

preferably a mixture of toluene and water, wherein the molar ratio of toluene to
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(4-sec-Butyl - pi perazin-1
-yl ) -(4-norpholin-4-yl net hyl - phenyl ) - net hanone
walrdvgarwshl ori de; {4-(1 - Ethyl-propyl)-pi per azP@F/LS2007/086936
-yl }-(4-norphol i n-4-yl met hyl - phenyl ) - met hanone 20
di hydrochl ori de; (4-Cycl opropyl -pi perazin-1
-yl)-(4-norphol i n-4-yl net hyl - phenyl ) - net hanone;
(4wShE IsaneePIly P tRE ra¥de of¥rom about 2:1 to about 1:2; to yield the
-yl)-(4-nmorpholin-4-yl et hyl - phenyl ) - et hanone
di ¢Rfeaseending campoymtoffarmeya(Bbut yi - pi per azi n-1
-yl ) -(4-norpholin-4-yl net hyl - phenyl ) - net hanone. 25 In
an enbodi nent, the present invention is directed to
pr ocesslé® gogrpaund of g}f@y!ﬂ@kmah be Prienaly isnrfedAcwdinglta
(1 ' : e
i PRBCBESBL I By AREREH L forf Bl pdie LS
antbehise. Therboapowmd of fofraulp (e seayt bd fuvtber dpdionaly plirfiedt ed
to_ pr r r ' u f
t ot RS s b PR EBPRLTN S By Pl ARR, PR
t hdrewmbiograghgr enchtHelikes a branched al kyl, preferably
i sopro . 1.n an enbodi ment .of the present inventian,.
e pr bternatRG eE TR oI ey Pl B nGSE S el Suitably
10 t hselqtegpacid toojeld theacarmssponididg aeldecidéidnfsatmvhible salBthawbe
2008/&%6685 PCT/.US 007/§86 36 rouEHFonsisting of the
coipaRIANE 9 SHAliFGageLying {kn 680450f formula (1b)
and pharmaceutically acceptable salts thereof. In

anot her enbodi ment, the resent .invepntion is directed
to pr od'é§§@éntfoé#m?%ethﬁr%ﬁgﬁ’%tﬂv{%ﬂ“% istdirgcted ip gngeess for the

sepreph@toh bPMetddtpdLAY Bf foPM&ias(id)NSs 8ésdriBed GPMBRYASaPfn
formula (la), the di 5 hydrochloride salt of the

15 coRgmRIZ8e/OMor nul a (1 a), the compound of fornula
(I b) and the nono-succinate salt of the conpound of
formula (Ib). The present invention is directed to a
process for the preparation of conpounds of (1) as
outlined in Schene 1, below OOCH 1 6 2 R2 5L 3
(CH2) m Q

ﬁaﬁophand
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/4 R3 (X) /-(CH2)n HNNR (XI) N OL/-(C 2)n O
NN./(CH)n 1 2HN\-/ NR 12R56L3(CHmQX

WOR00847@8{ CH2) mQ /J O 5L R3 (XI1) R3 4 (1) ROI/Bs1veTEs6936

10

1 Accordingly, a suitably substituted conpound of
formula (X), a known conpound or conpound prepared by
known nethods, is reacted with a suitably substituted
compound of for mul a (X L @Hknown conpound or conpound
15 prepared by known met¥fods; wherein the conpound of
formula (XI) is preferahly present in an anount in
t he range of fron1abou' 085 to about 1.25 34 WO
2008/ 076685 PCT/ US2007}{086936 nol ar equi val ents, or
any range therein, nore~p#eferably about 1.1 nol ar
equi valents; in the preSvnce of a suitably sel ected
pepti de coupling agent s HCBt/EDAQE%ECF, | BCF

[

CDI, HATU, HBTU, TBTU the |ike preferably
HOBt / EDAC, wherein t dug%*og agent i
[ of f

present in
a amount in the rang ut a ytic
anount to about a 1 | ar equi val e e;iﬂlve to the
nmol ar anount of thg conpound of for a or any
range therein, ef erably, about 1 ar eqU)qa J ent;

in an organic vent or mxture thereo such as
tol uene, acetghitrile, 10 ethyl acetate, , THF,

nmet hyl ene ciM ori de, and th?i ke, preferably, a rrixtureé

O _L [Nj o N\)N
N
" >
(Xla)
N
(Xlla) @ N/E (Ia)
Scheme 2

Accordingly, a suitably substituted compound of formula (Xa), also
known as 4-morpholin-4-ylmethyl-benzoic acid, a known compound, is reacted
with a suitably substituted compound of formula (Xla), also known as 1-
cyclopropyl-piperazine, a known compound; wherein the compound of formula
(Xla) is preferably present in an amount in the range of from about 0.95 to
about 1.25 molar equivalents, more preferably about 1.1 molar equivalents;

in the presence of a suitably selected peptide coupling agent such as
HOBYEDAC, ECF, IBCF, CDI, HATU, HBTU, TBTU, DCC, and the like.
preferably HOBt / EDAC; wherein the coupling agent is present in a amount in
the range of from about a catalytic amount to about a 1 molar equivalent
(relative to the molar amount of the compound of formula (X)), preferably, about

1 molar equivalent;
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of toluene and acetonitrile at a ratio of about 4:1
vol une: vol une; to yield the correspondi ng conpound of

wo o0osr@s3 1 ). Al ternatively, the conmpound of fRECTAE207/086936
(X) is activated according to 15 known nethods, to
yield the correspondi ng conpound of fornula (XI1),
wherein L is a suitable |eaving group such as chloro,

bromo, in Gl an@; %mlokm.xturel tma.té@z QutHas taiehd, Beetohlife,

preferably chloro. For exa wherein the | eaving

gréay acetain QME T'ﬁﬁéﬂé%‘wﬁaaﬁﬂ'oﬁfieprﬁk% X)refeéab'y a mixture
aC&f‘tMIﬁbﬁé‘ aRy aE@t@ﬁﬂtﬁlé‘gt Wrétl?) & ab%Hi &: ?Fl%)ﬁn%ebcﬂ&%gd sour ce

of l'orine such as thionyl chloride, oxal chl ori de,
20 and to Nigld threcorrppronsighermrowd af dermula(la II) IS
greacted with a suitably substituted conpound of
formula (XI'), a known conpound or conpound prepared by
known rdtehmaliselywiheraoimpouhe of tompolanXapfs dativated aiccoml)ngi te

prlgﬂfo%\fnarkﬂ%%og%,g%?{bgd {H%I cofes gpdfr% cérﬂg&mﬁi 5&89@% (XII

bout 1 ar equi va
t hehaein, L graefetabld Iga¥ing graupcuich BAstobloadduwdomi, -Z)(h(\ﬁ))e@ C1

SRR G Rerde ah e ey BRR 0B o EAHetlS, Wik fpe
10 Nal’e‘éﬁﬁg g?mrb is bRloro, kies cqn’nﬁtbwfdadflf?rnana (Xni:)ngam\@tdm%}eilre:cgng
ra
Sty ?'ﬁct?ﬂéowgﬁrﬁ?aﬁw? such & fhiomf oo el

baaﬁondi; phétey el y present in an anmount in the range
of from about 4 30 to abo 10 nol ar equi val ents
any rangé SaR%NA Of%%%'%&‘?étsdsﬁ?edu“ﬁ {zehsultaRly st 'thed

t h&)rﬁ;%l%@ d?ﬂ‘orHLﬂHT()GQPkitkn@whcboﬁ%%d 6r E@In@éund prepared by

equi valents; in a solvent or mxture thereof, such as
15 ¢t dfﬂ%‘ﬁ@newpéﬁl%?%ﬁ@tth%ﬁ@mpw offatrayla (¥leis [:p{gfqrffltﬂépresent

pfuﬁfa%@%&ht% fﬁe&bH@@oPﬁroﬁm %bH@tnﬁtoaé%u‘(\@tn% r SRRl t he
mol ar ratio of toluene to 5 WO 2008/ 076685

PGTE{eEaTD oUBama6 1 tabeyt 1.2 Waa'fe@pa@mts in theepresange a6
frQmag %‘éﬁ c?edltef't%r@g%hlcjor%nor Qn%'b%%?sﬁ#ﬁas TEA, NaOH,

corres ng conpou of f e conpound’ of
f ohslmﬂ@a (ant,ﬂ threalikeb predgrablyreal ingrgiagis| base.omarscettirakjy ad : tmolar
kn 0 I ) ' k-on, - -
20 £ 208 IRLRC S Np QR an FARREG: Bferein B Fi ordRut B msranie
ofbeisrensmreier(abw preserivé druaimoant iopive emgklof frpor aliauéd to about
or_ exanpl

F0 581 ol SalEnBn Mol btiteRoi Rark B8R Tn e range pffzom about

I | 4(&) about 6 molar equivalents; in a solvent or mixture thereof, such as toluene,
dichloromethane, THF, water, and the like, preferably a mixture of toluene and
25 water, wherein the molar ratio of toluene to water is preferably in the range of

from about 2:1 to about 1:2; to yield the corresponding compound of formula

(Ia).

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

chromatography, and the like. Preferably, the compound of formula (la) is
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w0 b@soomsEspondi ng acid addition salt,

10

15

20

Al ternatively, the conpound of formula (1) may be
reacted with a suitably 10 selected acid, to yield
whi ch seCT/US097/086936
be isolated and / or purified according to known
met hods. In an enbodi nent, the present invention is
directed to a process for the preparation of the

C oERAatHIhy ol et Wé;ﬂ)rétlloﬁ*ba \%@er@a idBRGorhihtiBR =8 ddet@idd
in 15 Schenme 2 below. 36 2008/ 076685

PA9I9®2007/ 086936 O OH N (Xa) (N) N (Xla) Hrl"~ N
OLNpN H(Xa) (Xila) NN(I a) Op Schenme 2
Accordingly, a suitably substituted conpound of

f or mul d\lereatively| e corpernd g&formula (la) is reacted with a suitably

4 @é&@@bgﬁ @Wél&‘?rﬁé“é’drré%?%@h& aé‘a'a%uti%nksgﬁ""ﬁ’réf@%gpﬂ%

is reac substitute conmpoun
f wammwn(imfégrmtdﬂ da) ik memhecawntll HE) ecidpinarydrgphipsolentie,

2 SRR BB OEn 86 B S GORP RGBT ), 1PA

er ab
ofethamh zmmme liRe %eteoablﬁhbejt:ompﬁt'ﬂwdmﬂ farmldql(lia\)tsl reactsd with

TOABNHICTRIFR § y RIS PorsiRidio ASHE0RLGRSEN, PRg'Rlienin
?Uﬁb aa%gglébdg@b/tm thE@EmpbB%of ﬁﬁhulal'ﬂfﬁﬁ}l&b%dsﬁigdlth 5/6N
oL e PR0NNe apasiiioR B i & dulydrpiaida Al Mors

t hepacdingy, @e priooszsapelds traa @r@étalnmélcﬁ hgamdRloritie salpout a
1 nol ar_equivalent (relatijve to t nol ar anount

Lhe. oS NG drmrahicrae Soitl e sehguncgiagimula (i) s

further optionally isolated and / or purified according to known methods, for
example isolated by filtration, solvent evaporation, and the like and purified by
recrystallization, column chromatography, and the like. Preferably, the di-
hydrochloride salt of the compound of formula (la) is purified by recrystallized

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

the preparation of the compound of formula (Ib), as described in more detail in

Scheme 3, below.
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1 nol ar equivalent; 37 WO 2008/ 076685
PCT/ US2007/ 086936 in an organic solvent or mxture

W@ b@seniess such as tol uene, acetonitrile, ethylPEESHNE)86936

10

DMF, THF, nethylene chloride, and the like, preferably
a mxture of toluene and acetonitrile at a ratio of
about 4:1 volune:volune ; to yield the correspondi ng
compound of formula (I@ . _GHAlternatively, the
conmpound of fornmula (Xa) is activated according to
known net hods, to yield tlhe correspondi ng conpound of
formul a (XIIa), wher ej is a suitable | eaving group
such as chloro, brono, 0-0d 4al kyl ,

i m dazolide, and the || preferably chl oro. For
exanpl e, wherein the 10 lleaving group is chloro, the
conpound of fornula (Xa)

S i vated by reacting
with a suitably sel ect&d)sdﬁﬁzﬁof chi Dﬁj}a such as

t hi onyl chloride, oxal | or pde, and e |like. The
compound of forrmula (X la) iSvreacted w {h a suitably

substituted conpoung’of fornulaN\(Xl a) nown
compound or conpou prepared by 15 kn Wn}t hods;
wherein the conmpgdnd of formula (Xl a) I ef erably
present in an ahount in the range of rgn1a66@k 1to

about 3 nol ar A£quival ents, preferably om about 1 to
about 1.2 ar equivalents; in the presence of a

suitably s#l ected tertiarwoorganic or inorggn c base
such as TEA, NaOH, Na2CO3, Jand the li ke, prefegﬁﬁ?‘

an pporgani c base, nore preferably a 1:1

rati G xture of NaCH and ; wherein t e ary
organijc or inorganic basg is jpreferably present in an
anour the range of fro out 4 to abou 10 nol ar

equi ts, nore preferably, in an anount e
range _g# from abo q ent s;
in a dqolvent or mxture th such as tol ugne,

dlchl omgthane, THF, wate )and the like, prieferably
{Ql)é urNe of t ol uene and 25 wat er, wherein the ’“{'%’7 (Ib)
rati o’ of ne to water is preferably|nthe @eo

of from ut 2:1 to about 1:2; to yield the

correspondi ng conpound of ornul (la). The compound
of fornmula (la) nay be opt i sol ated accordi ng
to Accordingly, a suitably substltuted compound of formula (Xb), also

known as also known as 4-morpholin-4-ylmethyl-benzoic acid, a known
compound, is reacted with a suitably substituted compound of formula (XIb),
also known as 1-isopropyl-piperazine, a known compound; wherein the
compound of formula (Xla) is preferably present in an amount in the range of
from about 0.95 to about 1.25 molar equivalents, more preferably about 1.1
molar equivalents;

in the presence of a suitably selected peptide coupling agent such as
HOBYEDAC, ECF, IBCF, CDI, HATU, HBTU, TBTU, DCC, and the like.
preferably HOBt / EDAC; wherein the coupling agent is present in a amount in

the range of from about a catalytic amount to about a 1 molar equivalent
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30 known net hods, for exanple by filtration, solvent
evaporation, distillation, and the |Iike. The conpound

wW@RooBoTGe8s a (1 a) may be further optionally purPET/E82007/086936

10

15

20

25

30

according to known nethods, for exanple by
recrystallization, colum chromatography, and the
like. Preferably, the conpound of fornmula (la) is 38

WQra 8@ @Eﬁ@%lﬁ%dﬂ@@ﬁe%ﬁ%@nd o RAIrRbIRA XYY pFedbréBRt about

evaporation and purified by salt formation as
desBiia&guivBlEnsw, Al ternatively, the conpound of

formul g, gh %}?én‘f'c SGAGH BF mithife Rerdd, ts@@l"n )és t&u@r?é %Eét%ﬂltnle

acid, to he correspondi ng acid dition sal

Pr@hélraa?st%ie RME. TIdBnﬁ@thwl@n@fcth@dmraﬂ t@pé')(elrgefQé%Y édﬂlxture
W gy Ib'gwh ?ﬁél gc%tbﬂltrﬁé‘ aﬁé gaMy & a%‘am@@R/’glun% \?cflﬁrrn@b' y in

an a such as et acet at

di et hylto gietd/ihe doFrAﬁporwhr‘rga@mhpomdobftfwmula (db

preferably, the conpound of fornula (la) is reacted

with 5/6N HCl in IPA to yield the correspondi ng acid

addi t i dxitegradtively(ine coknpoued offmrmOIat(mb) srdctivatet according to
ni ze, t

" SERFRLAEIbScp o I&oRRBON DR SupbRirtytam e o, wherein
adldnsta; eunta@&i feaviag gralip-sugt raeaimllago i m‘ﬁmalCDC(tOJt(Deh 4alkyl,

specl | roces S e Crysta

o PeTdrrcliin b he Ml PSRy oy £of Bramtie: RhaeunG eang
Saérbu@fs émopm@mumﬂ)uaﬁ of wrmulaa(xb? &) adtivatel lﬂ)‘ytrB@étlng with a

optionally isolated and /| or purified accor _

k RO HSe | SQUbre Of?@‘?%f%‘&rﬁ&! E %%'6'9%'&3'06'991‘943?39 shicgge
SOHKEME iR¥aporation, and the |ike and purifi ed by
recrystallization, col umm _chr omat ogr aphy, and

i ke. Prhgreomagupd of fsmyla Ohipaisgeariar il asw'iablyfsubﬁtétuted
C OSBRI FrRHUMIL )@b&'e%o{/vﬁ RHpolih dr EMmbs&rrd/a&eabﬂeldzcﬁ/d

froma m xture of ethanol water, at a ratio of
90fnovEL methgds whareiniae cgm@wdw@fﬁprmwlﬁ éX{by issrrferably present

| et RSt ?1'9 rﬁﬁé@gf #&m %88 ?Fﬁjsacbd‘u?f’, (?I%teequivalents,
preparation o e conpoun or mul anz ), as
dewefardfelv from ahmué 1delout 1.2 moSteswiyaipntsh é bw. preseng of a

20QfaB16 8RRl Ll r? B REG IR garitc Bhlsd &deh ds TEA, NaoH,
Na,COs, and the like, preferably an inorganic base, more preferably a 1:1 molar
ratio mixture of NaOH and Na,COs; wherein the tertiary organic or inorganic
base is preferably present in an amount in the range of from about 4 to about
10 molar equivalents, more preferably, in an amount in the range of from about
4 to about 6 molar equivalents; in a solvent or mixture thereof, such as toluene,
dichloromethane, THF, water, and the like, preferably a mixture of toluene and
water, wherein the molar ratio of toluene to water is preferably in the range of

from about 2:1 to about 1:2; to yield the corresponding compound of formula

(Ib).

The compound of formula (Ib) may be optionally isolated and / or purified
according to known methods, for example by filtrations, solvent evaporation,

distillation, column chromatography, recrystallization, and the like. Preferably,
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N(XIb) HY OLNPpPN N H((XIb) (Xila) IJL:ii::1
N'L (Ib) O p Schene 3 Accordingly, a suitably

W@ ashidess ed conpound of formula (Xb), also kPCIHS287/086936

5

10

15

20

25

al so known as 4-norpholin-4-yl nethyl -benzoic acid, a
known 5 conmpound, is reacted with a suitably
substituted conpound of formula (Xlb), also known as

1- ﬂhé%ﬁ@)@mhd Bf foehaml (rtf;,.s BoKREAWY SENEHRB0SEordieH ShdpdintRd by
conpound of formula (Xla) is preferably present in an

angirfermationas degsgeedheref om about 0. 95 to about 1.25
nol ar equi valents, nore preferably about 1.1 nolar
equi valents; 10 in the presence of a suitably selected

pept i déliemaiiveligthagemposng Bf fsmulacih)/ismactedaith a pEERw)y
%eleé’@%%&&%wld TR e@ﬁ&wdlﬁggch%d‘tloh%alt P’?&Etearbﬂpltﬁ’e

ereln t e coup agent resen
a eoropmindiaf formua (g eeasfted wdlmsa@mmc aaldc@tai grgagic solvent

oo esoR d8bag ey, SO B Loreltal i A0 g e
t hie wfmfpmmmlcoécnﬂ o snilikze, (e, prefeedley mbTE, talywid thel
nol ar ui.val ent:; in_a Od’o%anl c.,solvent or m xture

th%c}r e&P NS AR SPREIAIMON S t ri e, ethyl
ac et at hebivbno-Sitcinate thly biethe cohipound ef foandlat(he id fukteer

referably a mxture 5_of tol nd acetonjtr

D oo Rt Andy o rdidhhat ittt R Gruigs: fkereradly
comémﬁﬁﬁidama@smmmﬁe eémb@urﬁwaafo(rh@h {IbNst gIrifiad byel y,
t he conpound f f or mul (X{B acti vated accordi nﬁ ?
k ISRy SHEZRERR T OW@%L@P% RN n&é\‘?rb%?)%t?ﬁﬂ'%ﬁ eglﬂ?ﬁbu o
f OirsBNJoéyl(d@dhbl, 20BBhRIIB, and the like, preferably from absolute ethanol.

Compounds of formula (X) are known compounds or compounds which
may be prepared according to known methods. As an example, Scheme 4

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

REo ey

Scheme 4
Accordingly, a suitably substituted compound of formula (XVa), also
known as 4-formyl-benzoic acid, a known compound or compound prepared by
known methods, is reacted with a suitably substituted compound of formula
(XVla), also known as morpholine, a known compound; wherein the compound
of formula (XVla) is preferably present in an amount in the range of from about
1 to about 5 molar equivalents, or any range therein, more preferably, the

compound of formula (XVIa) is present in an amount in the range of from about
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10 L is a suitable I eaving group such as chl oro,
bronmo, -OC(O) -0 Cl_4al kyl, im dazolide, and the |ike,

wee@Ber@Bs y chl oro. For exanple, wherein the |REWUSH07/086936

5

10

15

20

25

group is chloro, the conpound of fornula (Xb) is
activated by reacting wwth a suitably selected source
of chlorine such as thionyl chloride, oxalyl chloride,

anﬂ 5tt619bd>utkze5 rr;b%rﬂa@.v@mmwe %Fefér%'bf?%tm Mlclompouﬁd of

eacted with a suitably substituted
f ofPFfD!“a Q(Xladjs prﬁsﬁ'ﬁdmn@mﬁﬁ’@u idther a’@ﬂﬂﬁtf&%%‘?‘éﬁa@%@ about
byq 5kRAMe Jlé}ﬂ§ in MRESREEN I LRANAHS 4okt dueh ! @

(le preferably present in an anbunt in the range

of N@%U(@%@LNE‘QHLI godipmLryagobaspaydrisigupRdiherlike, preferably,

f
Do SRy RN fedbo FRALS ptoffrdth) Fosentinap amougt n
t etheiramge ofrfepamiabor horahogtaa equivalestss acanyarangeyerdlaOrore
R EREanip i ad BoLMR nIRGE P Rbh At 1208 BEGUERRR:

nor e pre erab m xt
Naélﬁmilenﬁaen enmrgeimzc sa@véntaugh as déaifi, toleend, aoetgaitile, and the

of e B R8T T b BREIFC ouwihaSlnsiflaiel BrBitEe)

prlerfemfrabllyyﬂwelconmuammmfmuia (Xagisrrat g@lapéd.f r om about 25

4 to ahout 6 nol al.ent s ol ve or .
et e I o iyl b freacBayiird iR Selented acid
tTHlﬁjchvaxma aQ@HoWrﬁ'l @bd)\l'ek @ccdt tﬁhﬁg&b ahdlam deTOﬁsU tdeyut@ralthe

ol uene an wat wher ein he nolar ratio uene
t oCQREESRPNiIag aP'Q@ﬂﬁ'BP;ﬁaltﬁf feecomnayad of f Orwlﬂﬁg@% % peo: 1

t %oﬁlﬁ&undlofé’ormtmh WBlafdl B?tH‘ledn%%@@Mh@gm@%Eﬁ@ﬁ@a@f)f the
formula (Ib). 30 The conpound of formula (IDb)

be

optareRRUNdyof f%rmuéa eth) ary e brthpt optiorally ispiated anﬁé% purified
Knguardifd BPtowr rﬂéth%ﬁ@gﬁér?a@mtrghéﬁ sBlveRSvapB At R Ndistillation,
evaporation, distillation, colum chronatography,
re@*%ﬂ@hmnﬁ@gr@nhy aperystalizatidoe aneihe ldeab| y, 41 WO
2008/ 076685 PCT/ US2007/ 086936 the conmpound of formula
(I'b) is isolated by solvent evaporation and purified
by salTthefsesantiroentien gdedhérsigctedrte amroggssdontheipvenaration
th L (
su R PRAUBED LA IR (3 s RS Sefeme & hjon
acid add| tion sa<l t. Preferably, the corrpoghd of
formula (IDb) |s,\reacted Wi tﬁf%l ni c aci dJ in an

organi c sol ve
/r( 1 OX1) [ j

(XX) H (XI)

Scheme 5
Accordingly, a suitably substituted compound of formula (XX), wherein X
is hydrogen or a suitably selected nitrogen protecting group such as -C(O)-CF3,
acetyl, benzoyl, BOC, Cbz, and the like, preferably, X is hydrogen or —C(O)-
CF3; and wherein Z is selected from suitable leaving groups such as —OMs, -O-
S0O,-OH, -OTf, -OTs, and the like, and wherein both Z substituents are the
same, preferably each Z is -OMs, a known compound or compound prepared

according to known methods; is reacted with a compound of formula (XXI), a
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such as THF, toluene, acetonitrile, and the I|ike,

preferably in an organic solvent in which succinic
W@ei0d/or®ssol ubl e, nore preferably in THF, to yPE&I/tiS10nE086936

correspondi ng nono-succinate addition salt. 10 The

nono- succi nate salt of the conmpound of fornula (lb) is

further optionally isolated and / or purified

acir e étﬁn;sdmn@rwwemasahH@EfepaPéoetﬁﬁkrﬂthetﬁohg wherein the

nono- SUCCI nat e sal e conpound of forrmula (Ib) is
puFQrPRQsNds) forpuig 99flb|smr9f§fa%shpn8ﬁ%%'a ag @Mt i 188 Irgrege of

Sui%}'n%%oélbﬁ@ it Qtnnﬁﬁtoéqwméﬂylﬂlan rhRRPHERYA, in an organic

al cohol, acetonitrile, ke, preferably from

absdyant sueh AxROF, tOlLﬂ\e(ﬁWermgthleTHBr&ﬁﬁt%lt( be) and &he like,
k d
gt L C e R

bel ow outlines a process for the preparation of the

(o) ey k8 hugroeh b Saithu ) ol ol

a reactedbiith the lcsmpbumdadf foonmle (KHAI)ads itscmomespor{ditv@acid abidional
k nown

4.1 b d
comio BRI PR R B R oflondlsdB 3. FRLRAINGR, e e
10 E uadcﬂtilinys@ttdﬁhri]e T:cpjﬁﬁ@immrﬁomnda O(X)fwmermin\;a\xh |s(r>9dr@gzan alkaown
nown as nor olln W CO erej n
O BRARATE B RebRT hrba AT prbe S sRelie | ¢
anc@ﬁ@umu dflforhhlﬁa peaye IOfovsfnr(Qm;:ﬁﬁKhdtor cémb@uﬁbpltébaﬁad by

| ar equi vaI ents,. of any range thereip
piho ?H’éher%rfﬁ%ﬁﬂ PgEn %ffﬁﬁﬂlélaém)é‘é preéerﬁli?'éé@é?ﬁe”t

l n.n'cyh aﬂﬁwmﬁn ine rbhge bR aBbuf 7 e Utmdar é’é@lvalents or any
2008/ 076685 PCT/ US2007/ 086936 1.5 to about 2.5 nol ar

15 eq@ngaihaieis; mas refrablyimdn gmeunt in the Rde G iomePu 2 to
F o8k 8 ot SYuivaterits; oA Waker! & | B %@%ﬁeép@nam@ cb%gﬁn@f)f

from about 1.25 to about nol ar equi val ent s;
t Herpyled&hce of a reducing agent such as I\IaBH(OAc)B
NaBH4, sodi um cyanoborohydride, and the |ike,

preferably,
The compound of formula (XI) may be further isolated according to

20 known methods, for example by filtration, solvent evaporation, distillations, and
the like; and / or optionally further purified according to known methods, for

example by column chromatography, recrystallization, and the like.

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

Scheme 6, below.

X

' Y

N [>—NH2 N
J/ 1 [j (Xla)
7 i (XXla) N

(XX) H

Scheme 6

Yy
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5 NaBH(OAc) 3; wherein the reducing agent is preferably

present in an anount in the range of fromabout 1 to
W@bwan7e@sEqui val ents, or any range therein, noPEI/US2007/086936

preferably in an anmobunt in the range of from about

1.25 to about 1.5 equivalents; in an organic solvent

such as THF, toluene, acetonitrile, and the Iike,
prefer aat&cwd.ﬁr 8 é&taﬁly@u@sﬁth%d%@%ﬁ@rcb@fdﬂ&ul%o('fm@unﬁ’erem X
of formula (Xa Preferably, th ound

f of MYAEIERKY aissitaRly 3P'§619Qtr@6099ﬁr%0@6%@rﬁélp@PCH‘ 8 nu(Q@-CFa,
g ;@aﬁgl%é&eﬂt B@)O’V'db'% SnS et iRB! Nre?e%lﬁ(}tﬁijs [Rfhr en &rw@(m

as S own ab OVG accord |ng known ne
yi €Fd anﬁlervheé@n Zds peleaiedgrone SeitabiRlieaion aseilns %JphtaﬁerOMs -O-

5 C°§? ffé“rﬁl‘érﬂj &%k, a h&r@@f{g}ﬁgg :B:E)sﬁteéﬁf&'a?et

(Xa or t correspon ing a ron salt o
t h@nl@ ma‘ﬁmhmelaatfzfsoﬂms @ Kndan comypduedfon comepynd prepared

Opééc%Pcﬁr]ngi ﬁo dﬁ)%n%ﬁﬁoagd /| or purified according to

such as filtration, solvent evaporation,
di sti |l limtaasted withoh uumpohmdmhlbcrgulam}(yla) also known as
and t he esent ent jon

" SR A fitp o2 R BorkBSunck B et frefictalind YIS
10 gg(mla)tllhﬁrdsfgmbwgsagfetllrgw HM)(zan(l)(lthe_ rNaI@eCuﬂfrblrmﬂ)ou’ﬂ 1rtoBbout
(4 Moler VAR, e pioRicaolisntisn 95 THF loluent; BWE, &

S Uiagthiyt-TIH E da caomieils) @nafthd ke p el THMheyRIdthE 1S
hydr o en(ﬁ a swtab@)l:/f sel ectgg nitrogen protecting
gr‘EﬂEE’ rEngsomepyd efermula£Xiglet yi | benzoyl, BOC,

Cbz, and the like, preferably, Xis hydrogen or -C(O

CF3; and wherein Z is selected from suitabl e | eavi ng
15 gr oups Allgenatiygly. wen Xiphydggemihe cespoundayisornaa (KKis

i r‘é%cte@%th%@%@in%o@r% bt f%rrﬁ&'l@s(kbda‘)%@tlt% c%Fr‘és;SJ?%mgSé’é‘F@

preferably each IS - known compound

coaﬁﬁbtmml ﬁ'bpéﬁf@@bWaﬁ,ﬁcltﬁrQﬁrW@pﬂ@le%mmorﬁé'ifﬁ@c$§4t iAscordingly,

200570 s B B R e e (el Hyarogen.
cdﬁm@rmwdm@owom@mpﬁmmmd@owm@emmsnswacted with a
20 SOOI AR IHD AL SE Bl R ARE Yl
equonvdumat whemin doeycongroged tharmiuta, (XiXta )as paaferabliygresent in an
amount in the range of from about 2 to about 4 molar equivalents, more
preferably in an amount in the range of from about 2 to about 3 molar
equivalents; in water; to yield the corresponding compound of formula (Xla).
25
The compound of formula (Xla) may be further isolated according to
known methods, for example by filtration, solvent evaporation, distillations, and
the like; and / or optionally further purified according to known methods, for
example by column chromatography, recrystallization, and the like. Preferably,

30 the compound of formula (Xla) is isolated by distillation.
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sol vent such as THF, tol uene, DMF, 2-nethyl-THF,
acetonitrile, and the like, 5 preferably THF, to yield

w0 b@soomsEspondi ng conpound of formula (Xl). PCT/US2007/086936
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25

Al ternatively, when X is hydrogen, the conpound of
formula (XX) is reacted with the conpound of fornula
(XXI') as its corresponding acid additional salt,

pr ef er ahlay e@%ddﬁrﬁerﬁofh%?ﬁ@ﬁiﬁirﬂgnmni@ cﬁir@btfeétt@ asp%éess for the
Accordingly, the acid 10 additjion salt of the conmpound

ofpﬁe@?rﬁﬂP'&Of tRg)compereg @f mrmglaﬁ%g})og@ﬁesqﬁlbeﬁmore detail in
CoSsgHuMKl7 ObeiGpPOUNd prepared by known methods is
reacted with a conpound of formula (XX), a known
compound or dbnpound prepared by known ds;
wherein the npound of foryula (XXI') is preferably
present i mount in th e of fro out 2 to
about 4 nﬂ; E%ilval ents, Or any 15 range th rew

nor e pref n an amount jn the. rang¢_of 16)
about 240 about B nolar eqéi¥kents; in er;

yield the cqXi¢spondi ng conpound of for mul (XI). The
compound of formula (XI) be further isolated
according to 20 known netﬂg Mg §r exanpl e by

filtr atAdéBrdmc"ter/ %Ultaﬁw@@l%ﬁbte@rbonﬁjoﬁhtﬂolf fﬂrmgléS(X)@rWherem X
the |ike;: or optionally further purif

c'§<5‘b’9"019§”t%al§|‘a'5§\my ﬁél@ﬁ@ésﬂ'trq%’tﬂ pr@*)@ﬁtﬁﬂ ¢oph 3&'6'1‘ apmC(0)-CFs,
&g@t t%Hz@?lhBOd ey sh@lre kat br‘éfbra@?@(@"r?ydré or'—@:(@?—

nent, resent |nvent|on is"directed to
pr@Ee@Qdf\lﬁ}erth@ is zslestedﬁmnaﬁwtﬂbleﬂeawne gERHBFRYEH a@ﬁOMs -O-

LS O prari el R i R A E by SRR
H sehoh amefetblyleagd 2308\ 6o8HWPCHNYSRO0 D 688938nd prepared
Acg&roﬁd Hg?%no sMb{h%ng substituted conpound of

rern’X i s hydrogen or a suitably
sel ect esireactetbguﬁna pompeund offognala gXXUn halss kndrCas CF3,

isopropylamine, a known compound; wherein the compound of formula (XXIb)

is preferably present in an amount in the range of from about 1 to about 2 molar
equivalents; in an organic solvent such as THF, toluene, DMF, 2-methyl-THF,
acetonitrile, and the like, preferably THF; to yield the corresponding compound
of formula (XIb).

Alternatively, when X is hydrogen, the compound of formula (XX) is
reacted with the compound of formula (XXIb) as its corresponding acid
additional salt, preferably as its corresponding mono-sulfate salt. Accordingly,
the acid addition salt of the compound of formula (XX) wherein X is hydrogen, a
known compound or compound prepared by known methods is reacted with a
compound of formula (XXbl), also known as isopropylamine, a known
compound; wherein the compound of formula (XXI) is preferably present in an
amount in the range of from about 2 to about 4 molar equivalents, more
preferably in an amount in the range of from about 2 to about 3 molar

equivalents; in water; to yield the corresponding compound of formula (XI).
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acetyl, benzoyl, BOC, Cbz, and the Iike, preferably,
Xis hydrogen or -C(O - CF3; and wherein Z is sel ected

WO e@a0HeB3 abl e | eavi ng groups such as -OVs, - OPGI/US2007/086936
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S2-0H, -0Orf, -Ors, and the |Iike, and wherein both Z
substituents are the sane, preferably each Z is -QOWs,

a known conpound or conpound prepared according to
known nmethods; is reacted with a conpound of fornula
(XXla),_al so known as cycl opropyl am ne,

CompourTie G of FEMUGEUOTSBbE F SR saieten GooRrding e
PrgHCRIrARbHHoBS T8 LBkarhfle BY AERUALsdVLrk BoadRas, BlstifdtBs, and

about 1 to about | ar eqU| val ents; 1n an organic

sothedike: @Qidwr@@tlcmﬂy fwmaﬁmeﬁed)ﬂﬁnor@ng teknyyn meghods, for
ac&ga% nfnh THE ield

t he cé% ngglgndl néB@Etol ké&ﬁg '%;C%Sg”?r}u%:“én( atp.& (Hli

Al ternatively, when X is hydrogen, the conpound of

f or nul %A&%”édﬁn tﬁeegﬁmgre\#)ért]zé et gﬁtggqgggloﬁg ak %%g(lbe%d in

(XXl a correspon
prS(ﬁrmnami Y, Gaand T abo\ar rt@wnpﬂmmgismﬁfmmw @@(I)e (X)ﬁlat) or (XXIb),
o BB o i B LHPSP R ik R " BB o

c ofisproulad XX, COpeMXX|L)eapectively, hmmMMenemmmdmvns,mayaBo
rea%ed vvlth a 20 conpound of fornmula (XXla), also

opropyl am ne, a known conpound, wherein

t he Cortmwmwmfm At gl mm?r)e]gbgnuﬂé gfaemgleucmgﬁem .
I N an amount range o rom out about
P o e DOt 115 comepuad o i Bares i

t hatdradtaelyde édreea éth’tQHtthe?prteQerﬂ%Oéftari’adﬂmoﬂbl tertiary organic or
equi val ent's; in water; XI el d the corresponding

cOnNpPWanis kasesyEas d E@XD&BE yrigie, peldpgumd-asporaky Rgskim
(%é%%orﬁ'ﬁié! SR Jn'ﬁ‘bfc@ﬁfon'a%o%@&@ﬁh AR EH, 'b%tés@mn*ﬁ‘ﬁi’r‘@mde and

met hods, for exanple by filtration, solvent
evtéﬁcblk%ttart@'nthe 48O ﬁﬂildtaddlrti@nalzm@e PEfrBity ihratsepha@ smadler molar

Opérh&gﬁldf%é‘ (':Hrﬁﬁﬁfndm‘frf y co )@ﬁﬁ%%r Rdnl ea@@/ﬁ@re no additional

exanpl e omat ogr apny,
r eb,aSpss atlded at oraaxampiel wheseinilkpolapeedivalan of thesgdditienal

Ao sBs ok Pl sy Brs Bty Y o bl ep ess of

t hthe poepennd bhfvemtiiadXXi)ss deedst. ed t o a process for the
preparation of the conmpound of forrmula (Xl b), as
described in nore detail in

The present invention further comprises pharmaceutical compositions

containing one or more compounds of formula (1) with a pharmaceutically
acceptable carrier. Pharmaceutical compositions containing one or more of the
compounds of the invention described herein as the active ingredient can be
prepared by intimately mixing the compound or compounds with a
pharmaceutical carrier according to conventional pharmaceutical compounding
techniques. The carrier may take a wide variety of forms depending upon the
desired route of administration (e.g., oral, parenteral). Thus for liquid oral
preparations such as suspensions, elixirs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,

stabilizers, coloring agents and the like; for solid oral preparations, such as
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Schene 7, below. X Y NNH2 N (XIb) Z z (XXIb) N (XX

H 5 Schene 7 Accordingly, a suitably substituted
w@omwpouiess of fornula (XX), wherein X is hydr oBEnUSI007086936

suitably selected nitrogen protecting group such as

-C(O-CF3, acetyl, benzoyl, BOC, Cbz, and the |iKke,

preferably, X is hydrogen or -C(OQ- CF3; and wherein Z

i's &/ﬁié?§t ﬁlb@%hé*tﬁtilétb' @ltbS@Vdaﬁﬁbrg'éﬁ&#l%@dﬁb'@shm@@de%@hes
-01 - OTs and the |ike, and wherein
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5 k Hﬂg?tré(tf&ﬁfﬁm'erba%‘? vﬁl@UB?él'lg%oﬁéistf I pb

15|s era present in an anount in the range o

f r@iherabgmdlents maabewtddgd rmlnarea@q soldllignergyreservation.

or ' I . . !

o AR HshRRbigRE B stiuohsimay S50 BR Brordls uilizng aauseus

THEgrriérs ajorey wlitht hppropmateandmdemg corrpound of forrrul a

( XI' b) OAIter hydr

ommourd REPS RS b fdeeul e Bodib NS R v B8, one or
10 of mbay (Ifmh;a)t(nlﬁmob)heqa’esérﬁ m@ntl@s peﬂﬁa anglvemgmledlent is intimately

?fii%l onal sa t, greferﬁblﬁ ctorresgond
%69 Pith & Rharnacolticgl ATy %fcor HLOLONYCHP P |on

ﬁa;(bjﬁarmfacélm&;acmmmmur@ftetmgq@dsamm%aw@d mehytake i gﬁmde

ydr o known compound or, conpoun I are

kn\éﬁ)&}ﬁ’?w%ft fRees derendingqfdie {armPfer Qﬂfb‘lf%‘{a ?rafdémﬁ‘ﬁr%“o”’

( %8B!, oral @k BAreRRIMEIRE dsSMPARRHURT eprePakmPMe compositions in

conpound wherei n the conPound of fornul a (XXl1) is

15 pr@ﬁbﬁ’%?@lg? forb gomof the waval phsmacevtical mediedhae beemnieyed.
abpuls, %rtllﬂu@tlﬁé'ltprépém iGHs, SOeH é@%o?%&§mpfé°§@speﬂ§i%ﬁ§réh%é/and

in an anount in the range of from about 2 to about
mosQdytions geHitpllecsarders japd\gddisives inglugpetater alycols, oils, alcohols

COf4BRRGBGEME, S8ER04RARsObolb M B dhtS Xhd thedfke; for solid oral

preparations such as, for example, powders, capsules, caplets, gelcaps and

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

25 enteric coated by standard techniques. For parenterals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical

30 compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient

necessary to deliver an effective dose as described above.
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WO 2008/ 076685 PCT/ US2007/ 086936 The conpound of
formula (XIb) may be further isolated according to

wopwsa76set hods, for exanple by filtration, solRERUS2007/086936
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evaporation, distillations, and the like; and / or
optionally further purified according to known
nmet hods, for 5 exanple by col unm chromat ogr aphy,

recr ystlﬂlslalnﬁaba@a,thamﬁe b&ie didsbq\/vhah@r éhﬂnHlﬁQreUrbstehﬁngle
art will recognize that in the reactions as descri bed
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Sount Dtergtly fishs lmdstioffiiin 2t AxF9e s Mo Yust as
cagbled)@ille, cupsard| povadak, grbﬁ@l@s@erﬂdﬁ@fbnt&@[scﬂﬁ@ﬂp'o&
wherein .1 nol ar eg}el val ent of the additional

t ePUSPEPSIORY: RRIPEdSerosnd POHI¢ SHAYR qrgp%ggtpou{q‘?eﬁthWOr

1 dm).cfers RGUpyiBAESs; ieSSraPharehildfal GRIBRIEAM sgbnﬁg%nw Rctal
i s needed. The present invention furt her

(XX1)

c oPPiNSEtionh o ﬁ%@ﬁi'i"éﬁ?“%’tﬁiﬁb‘ﬁ@?'ﬂ'%@r ing\fAatianmi Migreatively,
Ol thBR b %Ql’ﬂgﬁmeoéregéﬁt%‘ﬁr@a fdrin WitBledor once-weekly or once-
phar rraceutl cal %Q 25 acceptabl e carrier. Pharnaceuti cal

c ompoavin adnisistaieriifen axgmpie aprinsadvlde sélt phige acypermeeund,
of r

TR e SELRBLEE IR ARFod ¥olil ool fronppotion for
conframngcar igjeatianu oy prerating sop@aommostm&wchmrtablets the

|
f‘g;gr foiis gctv%m@%‘féﬂ is%%d @Hﬁ [Ew%‘?#ﬁ%b e.cg@%’?@?r“@ | ng
f ocamedmp@lhtabngm' pmgwedllaatsfmckies icoedstamht Ecolke, sucrose,
adm t on t er.al

"R R SR B g BRERb SRk Bt ehdle s
?@f%tget\gfag?macsmmamh@nmerg evaseratocforraddiolid pesformulation

S ohol_.s, fl avor
o hiaydnd Sdorodnedis PLETE ! BisoaoDlgd gh Beresent
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these preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 500 mg of the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated or otherwise

compounded to provide a dosage form affording the advantage of prolonged
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and tablets, suitable carriers and additives include
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| ubricants, binders, disintegrating agents and the
like. Solid oral preparations may al so be coated with
subst ances such as sugars or be enteric-coated so as
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t he usual pharnaceutica

Or%c%llgdq%éygﬂt@[)&r%\/gv@ﬁ SYIUR§QAUGAYS oF OEI SHEPEISIONS, and flavoured

Pr@rpalsizhk Wit ,edidle Bilasudhads Et@MBEE oif BBHANS lowrtﬁ)conut oil or
elixirs @qs sol utjons, suitable carriers

and
adRaub e asgliRsee!ipe and synilpE gharmagepical yppigles) Suitable

f I @yﬁrgmg @Q@m@d.rgra@%ﬂ@m hY&SousERkPEAIhsABRNIde syRthetic
for solid oral preparations such as, for

ex%m@ure\bamérsgch aaﬂgaw@@th @&priat dgingte, dasamsadign
{ B BE A LARIReCREIH RIABSE! AR -¥RTollBRS UAGelatin

st ar ches, gars | uénts, granu ating ag ents,

| ubr i cé'ﬂi‘legnet p%@tetresatma.dmﬁeé@a@d W@'t@gém@@ﬁ?ﬂjby adistamine
| 'rlégepto HE&d |ﬂfthé Bt%%ént?%‘?\tlbr?nﬁg%s%'b%t(fa% a8t uslnguS

tabl ets capsul es represent nost a vant age .
ormarmesaglealmmposktwmrpomnnm ey efdk@cgrobounds as defined herein

phﬂd@gﬁ& g\%?ut caﬁ@éé&eg{a%lea(fa?né?b%ggﬁ!a%r}aecgg{i% ?%pp(gition may

desire sugar
C oeringadn bgt\n@tearabauth t thﬁmdq‘lm@ mg; prefprabbrabeubb @ {o ’tGﬁ)gng of

o he St HEY v B0 g mTryBhEcor bR
ai aﬂmlglstraﬂldmsdledte}d aCarfiens inul@deatecatsay anmrtlwarmaceutlcal
e napbdig Bl Gt BEREY BisiPS: STShedund eoshts: upricants
suwa%rawtsn gwéel@ﬁét% gader/BRvek] dyesnan ditiegd| Oyragosifidme suitable
phf?f‘)r ora aéjmlnlszf-‘ratlon include solid forms, such as pills, tablets, caplets, capsules
(each including immediate release, timed release and sustained release
formulations), granules, and powders, and liquid forms, such as solutions, syrups,
elixers, emulsions, and suspensions. Forms useful for parenteral administration
include sterile solutions, emulsions and suspensions.
Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided

doses of two, three or four times daily. Furthermore, compounds for the present

50



30 conpositions herein will contain, per dosage unit,
e.g., tablet, capsule, powder, injection, teaspoonful
wW@rwsvhess i ke, an anount of the active ingrediRBECI/US2007/086936
necessary to deliver an effective dose as descri bed
above. 48 WD 2008/ 076685 PCT/ US2007/086936 It is
anticipated that the daily dose (whether adm nistered

asinderfibA¢hbe bé @aﬁmﬂéte@a uﬁilnvrbﬁ@éim fP$E4 topichl uRefisbitddne
rantge001to 1000 per nmore wusually from1 to
I

500 ARPSEEYENRS, OhYid trﬁﬁ%‘ierm@lﬁiﬂ'ﬂ QGtFW%WQU‘ﬂOWnZG@’%@ %er

dayrdinakdkiiBR %Rl afs T@Q)%%)‘?nnﬂ@t’éré&htth@l%ﬁﬁ o' ltrgmderl"’?‘nal dellvery
typical” dose wll be expected to 5 be between O.
mogyeterarie dosagg/administsgiienivall, |0§/cqyés@xé>@r¢00tmpum¢thgr tﬁﬂ@l
7 etween 0. 15 ng/ kg and

5 2I|g%ﬁﬁ%g’fﬁf})ﬁjgﬂ&iﬁh@§&%@b?§%%en g/ Kg

dosages ver, may be varied
dependifeg instaneet fheonaeeministratian indiie folre op atateettos capsuie, the

S eé(c%g% :c%;g (L %eﬁtoéaw bteI cg)';ln tgrﬁéd’\glgtérg @Iag ﬁtoﬁ-g&(i%gl%rglnaceutically
adancepisableanerbcaroer ok tas dranot] glycerot wager aba tmekebevioreover,

gg‘g*la%ig%gpﬁéﬁ%?e(%era%gé%/c%]uqtgéf% (ﬁ) %?Llét}rllcgntﬁ (ﬁélﬁtglg%gﬁ& Igéents and
10 posuiterirg, agenBroahetso taﬁ |GCOrberatBaha’mttlee§ alixterel Wuitasls bivxders
e aeros

sus ensi Q i quid sprays, drops
OIS R T TOE et Eh bt ety S ST PR SR  bete-

or lattoparceni Svedtendrétnaburalsald, syRthblic e budt ad &&ichl, trdacanth

adn1n|strat|on or for adn1n|strat|oﬁ6%% |nhalat|on or

i ndFoPIuat PleAte. sediep sloarajel agnesie elg SPHIHM GaggoRe.

Pr &Rt aekthie, Sodi@h BhHbE 8k theliRE. DRGReYBRIS Mcl%e GRgRut
nonthly adm nistration; for exanple, an insoluble salt

15 of lirpifpdioR.ctargle, rB%th’ﬂdiﬁ’H‘dose §geh bariopife: xariban gameangdang iike.
may be Bgahedott |HrsgYétﬁi)ﬁflé:i/ogéf)&}spgﬁcﬁrﬁ)@é@&é&?sﬁgégents such

i ntramuscul ar |nJect|on Earlng solid

cofbSiSYNBRLS astiatersl gD, é@@xa tragageNith @cpda, reeitylve
' n&{llﬁgbggﬁd e |mb><%8r rbnte?al BHAIHGSE, 'S@Q,Ie 0Eh&bns and

e. . convent | onal eti ng I ngre | en S SucC as corn
st solgions Be&cdwed éa@mfms@“epargmrm whith gerdrally eontsén suitable

L e
a solid qqmrebmemjpraarmneutmhmmpmsﬁmm éfdm aremenglnaentuon a

AR e e lne el P By e PRy B8 bcef St o
t h@famfaceWa;ehcaraéﬂidcbrtﬂng 1) cdhlvelsta)rﬂr afﬁa:rmmbaiioa@aompoundmg
aC@E@@hﬁésm\}v ic Scar}r(l)er r%gyt%%e a W||dte varlety o??orms daependlng of the
25 form of preparation desired for administration (e.g. oral or parenteral). Suitable
pharmaceutically acceptable carriers are well known in the art. Descriptions of
some of these pharmaceutically acceptable carriers may be found in The

Handbook of Pharmaceutical Excipients, published by the American

Pharmaceutical Association and the Pharmaceutical Society of Great Britain.
30 Methods of formulating pharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,
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ingredient is dispersed evenly throughout the

conposition so that the conposition nay be readily
waediowicsed i nto equal ly effective dosage for nBCT/E82907/086936

as tablets, pills and capsules. This solid

preformnul ati on conposition is 30 then subdivided into

unit dosage forns of the type descri bed above

Copsiamesn®, efdﬁ@der Abistl ARRPULPIRPRaBELtREI DESRGtdrME:
i nﬁ% e present invention. The Ttablefis or
Sger, é’iU”&Qﬁﬂf@s?‘f"FQS’rpycldﬂbe@a@cﬁétaécﬂ)UQPShed by
otMg,rdM Bekkeroppounded to provide a dosage form
affordi ng the advant age of prol onged 49 WO 2008/ 076685
PCT/ UsZaumards 9bthisgayansian nry plered in@ny gbihetforggoing
pi
5 édr%&%ﬁloﬁgﬂﬁé b?é%réﬂﬂ bR de ngg?ég%E Q%?@n@g gmtntﬁg g&e‘%ﬁ%%ver
ovteeatltnlaet of fdisoraars ofM¢mmditinos U‘@Id‘;&tmbw 3 histamibereseptar @tre@ured-
by an I | i ,
di sinte rt:'f\rtHI gﬂéﬁ%‘% t%e § rthm&%rre A thgeér{%g@y c{et’%%rn}lr}]ergetgy those
C oshﬂkedamtheEart, enqb MIS/ary]wah:thel praricutan eompOMujsadometmocteeof
ed. in rel ease, ar i et f rraterla e,. used
£ oot et BieraRap YR Ehdahn, y BB Al acifliskEs " 8%
10 i nibkwdiargeamentiofithe drséamctqnmmbhc Irasdditonyactors asdociated with the

et e bR fFarest ek icinolten dopan g et and fme of

COzﬁﬂlﬁ’lﬁistramﬂg\nflfretlhlgnFﬂﬁeﬁﬁ@ﬁtolaﬁl}(%ﬂ@cbslé@es 10 gay_ be
|ncorporate or admnistration ora or I njection
| et LG ShIaE RO B BRAINER INBROYY I ARl Vi ol

SYUidiR$ suiBHHE RHEWR Bn@lgensidfp 0SS celltdtd fdravans eRodels are
enmul stons with edible oils such as cottonseed oil,

15 5 erigtstivg pf the GBBRLAT 2oiest eampquasriadreat ot praenia givegsdisorder.
el i xi r omngkifidTh ks a@%fﬁﬁﬁsﬂiﬁebs@.zé/%& RliRsn chvbiakhie

di spersing or suspending agents for aqueous
s usplHioD Y in-hHERN deossyanaiegiand Biicany e, i Bealthyrgtients

C;&Bj For t%%}?@%ﬁ‘gl’f rggfpeQ@V@P h?% ?g?g%Hp‘T’éied S0HrdRY to

oxymet nme
pdmytho:iywewnowhiirdtb\ee:hmcab@“lohmedlcarraf@ met hod of
20t reati ng disorders and conditions nediated by a
hi stam ne receptor described in the present invention
may al sliheljellaveng Esdmplas ans 'rsatjosth tcpaidrimmeemndea:atanding of the

el B cod R BRI EP ARG Sould FubRERPRRE R3PS ey

Thitae prinaentiore eeit fortlalin memtaimstwmcrh fobgyw treoedfeern bet ween

about Q. and 1000 referably about 0
Tooter T B RRs s e R LR sR R ougs Al istehes
25 f ofiavirsbderbibelafcaras dieesin@de 10Kl be understood by one of ordinary skill

in the art that the term “residue” does not limit the physical state in which the

product was isolated and may include, for example, a solid, an oil, a foam, a

gum, a syrup, and the like.

30 Example 1
4-Morpholin-4-ylmethyl-benzoic acid methyl ester
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adm ni stration selected. Carriers include necessary

and i nert pharmaceutical excipients, including, but
Wmoa0sh74e8s ed t o, binders, suspending agents, PCT/US2007/086936

| ubricants, 25 flavorants, sweeteners, preservatives,

dyes, and coatings. Conpositions suitable for ora

adm nistration include solid forns, such as pills,

tabl ets, caplets, capsuleg @esf) i ncluding i nedi ate

rel ease, tined rel ease andjsustai ned rel ease

formul ations), granules, and powders, and liquid

fornms, such as sol utions, ps, elixers, enul sions,

and suspensi ons. Forns ug for parentera

adm ni stration 30 includé ile solutions, enulsions

and suspensi ons. Advant agedusly, conpounds of the

present invention nay be adm nistered in a single

dai |y dose, or the total daity”“dospge nay be

adm nistered in divided dose$ of two, three or four

times daily. Furthernore, co u for the present 50

WD 2008/ 076685 PCT/ US2007/ 086936 i nvention can be

adm ni gk 2ilethréemneek fapkddtar wWibranmerkanicp istmer, addtiot funnel,

su 0

pa%ricﬁttﬂleﬁno#ciﬁb[?mékvg\é?ﬂg ee% |th 3; fo\ﬂn a?é%?cdﬁ Metlﬂf 'egter

ar ¢s0. OTg), (b&1 adhi 1l sty eareti!, I2fdi¢HImoétblarre ()]'Ocamt) aﬁmjmsuﬂuhg

5 oo s SRl BLE. T RERE R P Pitepfl 2l wel tner

t hédhé@@d[bwféb%vdﬁﬂﬁgm rﬁ:merreemln E@dﬂmhﬂﬁb@eﬁ@@boﬁﬂfydﬂdékgo g,
admnpnistration in the formof a tablet aor cap

act-fo &% Lig c9oWad AdHed E‘a??r%%‘sc%’ﬁbﬁrﬁ@a \ﬂfttehs%fﬁn%?’glm'” h, e

NOMRabROA MixBlE WERGRAHIeab ryom A6 EEHaARE € AL tHed E)mﬁtaé@lcﬁ/\‘i and
such as ethanol, glycerol, water and the |ik

wb%t@@%ﬁemp%éw '6@§?F%Waépbﬁ%§§sad}d)ﬁ waer bt was used to keep
10 t]ﬂg%rﬁ eratRe 'o?ﬂ{étr%actﬁi 179 bBlow e égelg{esr rﬁglxture was
e nto

orlng agents can e I ncor por at
m irgddor B htsaireorbiterdperature nVaiedice W @tholi) was added to the

| LER QM e B 1R Wl sﬁﬁéé‘Fo?'15§HnﬂarNsad#‘85‘luﬁ§ (1,0 M

gl ucdse or eta {Bh rTtgose corn sweeteéners, natiura
sylntvhseen 40@":111]5) veascluded imsaaral portrcagaﬁndium/hd by thesadtition of

ol e st ear [ dium
DB 1250 Tk T ERuRhS i RRE et P48 M, PO Vs were

15 | i é@ariﬂed,l amﬁetlge ahoe@is lagdruokes eXMafgtummlth dJEth'rd"nﬁétaéri\e)(m,so
starc net hy. ul ose ent n|te m
L nEnd pEbned Rrsarcarar e wasted it b ¢ Sk gpedhen
S UGRRINSUcA 8la080gli SREESIVEE vaaRhved ‘hhva’r’efelottb Qieky/ thieh@ki C
and natural guns, for exanple, tragacanth, acacia,

ne‘f(}WH’Qun@élsl Pele yelipwy isreup plle. For par ent er al
adm ni SHIRIIRO00 }M1$2,IAISCISV S REIBIPDR, BB 3 Hz), 7.41 (d, 2H, J =

20 8.5 Hz), 3.91 (s, 3H), 3.72-3.70 (m, 4H), 3.54 (s, 2H), 2.46-2.43 (m, 4H)
BC-NMR (126 MHz, CDCls): 5 167.0, 143.4, 129.6, 129.1, 128.9, 70.0,
63.0, 53.7, 52.0
MS m/z (ESI+): 236.1 (M+H™).

25 Example 2
4-(4-Carboxy-benzyl)-morpholin-4-ium chloride
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solutions are desired. |sotonic preparations which
generally contain suitable 20 preservatives are
WE@rpBOY®es when i ntravenous adm ni stration i s deSi/osmw07/086936
To prepare a pharmaceutical conposition of the present
invention, a conpound of fornmula (1) as the active
ingredient is intimately adm xed with a
pharmaceutical carrier aggordppg to conventi ona
phar maceuti cal conmpoundi ngY't echni ques, which carrier
may take a wide variety of [forns depending of the 25
form of preparation desirefiXor administration (e.qg.
oral or parenteral). Suit pharmaceutical ly
acceptable carriers are Ww nown in the art.
Descriptions of sonme of tHese pharnmaceutically
acceptable carriers may be [found in The Handbook of
Phar maceuti cal Excipients, puRli shed by the American
Phar maceuti cal Associ ati &i€lanyl t hel Phar maceuti ca
Society of Great Britain. 30 ge\pdas of formul ating
phar maceuti cal conpositions have been described in
nurrer ous2Q{uiLi roand-batoms dlebk wes Rhaiged wdin4-owrplodsdgdmethyl-
e

él}frzgls(,: alc?tgh%{hy ?Qgpglnéng gﬁ)t?rﬂjé 1%\&12' ,Q sglﬂﬁorﬁépﬁggﬁd@ 0

Ph@rm%:‘elmnol &d) ed)os mereﬁmmer@actummm&ta was stirred

51 / | . 1-

5 careiag AR bl SRR 8T AR HeR e IR ingiden 17mL.
Di Sp@qw/e&‘y&barmlded/oﬂ'um(;toa migtdid was byoled eb@I0ramd tien
|publ i e Mar cel Dekker, Inc. Conpounds of
F HERToL T P T s s B RS b RO, RSt Wik gentane and

f O§RGCHHDC AnBEMPRRILA BRFI@ T RECHPABIER LRRRISOIJ.
regi nmens est ablished in"the art whenever treatnent of

di sor déHsNMR (666(M|'tlz @iafDM‘é@i) a‘it‘a"d1 Ky sa Thi).stla@ribies, 1H), 7.99 (d,

10 L HTRT 284 8 73 (et B8 (P dORAEE 2 AP gadm. 4n). 3.20-

sk3.N0¢a, #4H) t he art, and wi II vary with the particul ar

Co o T S BLSepPlso PO TP SR P2t 1 1200,

adgs i 54.8 a41.2n, and 10 the advancenent of the di sease
condi tion. I'n_addition factors associated wth the
parti cd\ﬂ%f”/éél?$lé‘r)rt29é’e1 Wtk Deat ed, includi ng pati ent
15 age, weight, diet and tine of adninistration, Wil |
result in the need to adjust dosages. One skilled in

the art wll recognlzeth d&xample in vivo and in vitro
11 al S(a-¢19¢1B0r YL oM B7in 119104 G HSHRLAY ke RGRERE -
methanone

54



15 predictive of the ability of a test conmpound to
treat or prevent a given disorder. One skilled in the

wW@ea08ideBs f urt her recogni ze that human clini caPCT/D8200%086936

10

15

20

i ncluding first-in-human, dose rangi ng and efficacy
trials, in healthy patients and / or those suffering
froma given disorder, nmay be conpleted according to
nmet hods well known in the clinical and nedical arts.
20 The foll owi ng Exanpl es are se{/ﬂf}ﬁh to aid in the

under st andi ng of the inve N and are not intended
and shoul d not be construe in any way the
i nvention set forth iMg V\:hIChf0||0W
thereafter. In the Exanp es |chfollow sone

synt hesi s products are

i sol ated as a residue.
ordinary skill in the that the term "residue”
does not Iimt the phy3kg state in which the
product was isolated and|may include, for exanple, a
solid, an oil, a foam a %y a syrup, and the like.
30 Exanple 1 4-Morpholin- D%Fﬁthyl benzoic acid

met hyl ester 52 WD 2008/ 076 CPCT/U82007/086936 0
OCH3 G A 2L, three-neck fitted with a

e cale B MZLR ) PSR PR3l AP IR BB R s

estrairged with 8-(g-catboxy-babkyl)- t’hO@phﬂljh 4ainch chloride (10.0 g, 0. 039 mol,

o055 B RS IERE) IR Tl EEintl bl st
eqihiavase (hiemL, @dde%aﬂrzas\eq;sen@r%rmﬂ:@gén eﬁtmoébh@rre Erhm n,
sodiumtriacet oxybor Oh%\i‘l de eq)

va'sagiiptegigtyre yessthegird ovidr Cg‘orn@ H anﬂfﬂﬂ@? C%Q'W FOI Qlé; 3ge
m r%sulﬁh? m&t@%%éé’ﬂté?éd‘%% %eVQﬁld\%Hsﬂgg with HeﬂPdﬁ‘e to yield 4-

t enperat ur e I's point | ow and

t empmh@tlwglmawwbmomlww@ewh@b wasnses nwéheerneﬁatem) without

wags, +H I ep 10 the tenperature of the reaction
mxru(?e ) I?%ﬂvﬁﬁZSC The reaction m xture was stirred

for 22 SWEP Bt Ar256rmlt, éwpmeak fimsk fittast with am edditioDfumbp! avs

adtﬂrgﬁwé Oc%fuénz rgf)g Q/%tsl ﬁé(ﬁg Bf—f:g(ﬁ&%&b@%@gréﬁ% Slh%rsbchlorlde

(7.1 g, 0.036 mol, 1.0 eq) and toluene (70 mL) and then cooled to 0°C.
Aqueous NaOH solution (1.0 M, 70 mL, 2.0 eq) was added at such a rate that

sted as 25 havi ng been
W || be understood by one of

the reaction temperature did not exceed 10°C. Na,CO; powder (7.5 g, 0.071
mol, 2.0 eq) was then added to the reaction mixture. The 4-morpholin-4-
ylmethyl-benzoyl chloride, prepared as in Step A above (9.8 g, 0.036 mol, 1.0
eq) was added in portions over 3 minutes, while the temperature of the reaction
mixture was maintained below 5°C. The reaction mixture was then stirred for 2
hrs. The reaction mixture was filtered, the layers were separated, the aqueous
layer was extracted with toluene (30 mL x 2), and the combined organic layers
washed with brine (30 mL) and dried over Na,SO4. The solvent was removed
in vacuo to yield the title compound as a as pale yellow viscous oil.

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

55



in water, 400 nL) was added in several portions,
followed by the addition of water (250 nL). The

WO e®8lrdosyy m xture was stirred for 45 mn. ThePCHYS087/086936

10

15

20

were 15 separated, and the aqueous | ayer was extracted
wi th di chl oronet hane (150 nlL). The conbi ned organic

| ayer was washed with brine (150 nL) and then dried
ovgl, NadSHz), Ties @elvanty M@ 37 8RN0 MBS 1R, At ebdi2-
the title conpound as a pale yellow, VISCOUS il .
1H-RRAEO (B MHz, CDC13): 6 7.99 (d, 2H, J = 8.3 Hz)

7. 41 (dcRMR M?—% 1hZ3 17036 a6 1 H>42 /2oPB5787 4,
(m 4H), cf 54% T éDgszlza @% (%@45’0% %5 (r’1§7
M—&34,C53t31338763367 0, 143.4, 129.6, 129.1, 128.9

70. 0, n12 (ESI+): 236.1 (MrHt).

25 Exa %n?/i(é%l{ 3@3\2@% benzyl) nor phol i n-4-i um
chloride 53 WD 2008/ 076685 PCT/ US2007/086936 O CH

HCI O t:iii:1 A 200 nL round-battom fl ask was
charged with 4-norphol i n-é@'—'ﬂ%‘ﬁ%yl benzoi ¢ acid

et hy| (4eSyelbpfabyl-piperdzinliylyal mdrphotia)4-yinethly bip henyIpf
NaCH (2.0 g, 0.051 El 3. !O ﬂ% IE \gater was added
and the reaction n ' erni ght at
roomtenperature. NaCl (5.0 g) and (6.0 Min
water, 17 nL, 6.0 eq) were then ad . The reaction
m xture was cooled to 0C and t stirred for 1 hr.
The solid was collected by |filtrlati on, washed with
pentane and dried at &g gr”vacuumto yield the
title conpound as a whit¢ solid. 1H NWR (500 MHz,

d6- DVBO) : 6131(brs H, 11.8 (br s, 1 H), 7.99
(d, 10 2H, J = 8.1 Hz 79 (d, 2H, J = 8.1 Hz),

4.20 (s, 2H). 3.92-3. g 4H), 2HED- 3.10 (m 4H)
13C-NMR (126 Mz, d6-DMS@F 6 167.3, 134.5, 132.2,

A 250 mL, three-neck flask fitted with a mechanical stirrer, addition
funnel, thermocouple probe, and heating mantle was charged with (4-
cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone (11.0 g,
0.034 mol, 1.0 eq) and ethanol (75 mL). The resulting solution was heated to
60°C. Concentrated hydrochloric acid (6.1 mL, 0.074 mol, 2.2 eq) was then
added dropwise over 8 min. The reaction mixture was then heated at 60°C for
a further 10 min and then slowly cooled to 20°C over 3 hrs. The resulting solid
was collected by filtration, rinsed with pentane, and dried at 50°C for 3 hrs in a
vacuum oven to yield the title compound as a white solid.

"H-NMR (400 MHz, D,O): & 7.64 (pseudo d, J = 8.3 Hz, 2H), 7.58
(pseudo d, J = 8.3 Hz, 2H), 4.44 (br s, 2H), 4.20-3.10 (m, 16H), 2.88 (ddd, 1H,
J=11.2, 6.6, 4.8 Hz), 1.03-0.98 (m, 4H)

BC-NMR (101 MHz, D,0): 5 172.1, 135.3, 132.2, 130.9, 128.0, 64.0,
60.5, 52.6, 52.4, 51.7, 44.8, 39.7, 39.5, 3.9
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Ms mlz (ESI+): 222.1 (M:tH+). 15 Exanple 3
(4- Cvcl opropvl - pi perazi n-1-vl) - (4-norpholin-4-vl net hvl

WO piestaweys net hanone 54 WO 2008/ 076685 PCT/US2007/086936
PCT/ US2007/ 086936 N ONJ a STEP A: A 200 niL
round-bottom flask fitted with a reflux condenser was
charged with 4-(4-car boxy benzyl ) - nor phol i n-4-ium
chI ori qﬁs(n;@é@ 9): 330Q8amt), 1.0 eq), toluene (50

DMF (O m., 0.0039 nol, 0.1 eq), and thionyl 5

chlorlde (7.2 nm, 0.097 nol, 2.5 eq) under a nitrogen
at nosphere. The reaction E;ja?ﬁt, e Was heated to 70C
for 6 h andthenlcooledto e _result|n mxturle

D IB

5yield 4- norphol '&eﬁ]dﬁ%tmg'hv’a O .th&'%hﬂ“ de, which

was used in the nMext step wthnout rartner

purification. 10 STEP B: A 250 ni, -neck flask
fitted with an addition funn an her nocoupl e probe
was charged with 1-cycl opropyl - N perazi ne

di hydrochl oride (7. 1(9’ 0./036 I, 1.0 eq) and

toluene (70 nL) and thex to OC. Aqueous NaCH
solution (1.0 M 70 nL, 2.0 eq) was added at such a

rate that the reactionAgnperature did not exceed
10C. Na2CQO3 powder (7. O 071 15 nol, 2.0 eq) was

then added to the reac m xt udIClrhe” 4- mor phol i n- 4-
yl met hyl - benzoyl chlori ¢ prepared as in Step A above
(9.8 g, 0.036 nmol, 1.0 ¢q) added in portions over
3 mnutes, while the tenperture\of the reaction
m xture was mai ntai ned bel oy 5C. OThe reaction m xture
was then stirred for 2 hrs. reaction m xture was
f| r yers were separated, the aqueous 20
é{e A@‘?Dre é}n&? ed wth tol uene (30 nmL. x 2), and the
corrbl nefd1@0- ga;iﬂss linayl eeactomeahethrged W|tbrtolmmwe((36 09kg) and

o Oy AR BB ST M Ry | D,

10 Vi m@mh%lnﬁ)ﬂﬂnethyl)benzom acid hydrochloride (6.50 kg, 93.5%, 24.04 mol), 1-
hydroxybenzotriazole monohydrate (2.32 kg, 15.13 mol), 1-
cyclopropylpiperazine (3.50 kg, 27.07 mol) and acetonitrile (9.00 kg). The
resulting off-white slurry was stirred under N, at ~20-25°C for 40 minutes. N-
(3-Dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (3.50 kg, 27.07

15  mol) was added, followed by an acetonitrile (1.20 kg) rinse. After the addition,
the reaction mixture was stirred at ~20-25°C overnight. Water (32.50 kg) and
aqueous saturated sodium carbonate (19.50 L) were then added to the stirring
suspension. The suspension was stirred for an additional 30 minutes. The
resulting biphasic solution was allowed to settle. The aqueous phase was

20 discarded and the organic phase was washed with a 50% brine solution [water
(19.50 L) / brine (19.50 L)]. To the stirred organic phase was then added
anhydrous sodium sulfate (2.86 kg) and the resulting mixture was stirred at
~20-25°C for 1.5 hours. The solid sodium sulfate was filtered off and the filter

cake was washed with acetonitrile (15.30 kg). The filtrate was transferred to a
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1H NWVR (400 MHz, CDC13): 6 7.35 (br s, 4H), 3.73 (br
s, 2H), 3.69 (t, 4H J = 4.6 Hz), 3.50 (s, 2H), 3.37

W@ Rr0so7668H) , 2. 67 (br s, 2H), 2.53 (br s, 2H),PQr/A2001/086936
55 WO 2008/ 076685 PCT/ US2007/086936 4H, J = 4.2 Hz),
1.63 (ddd, 1 H J = 10.3, 6.7, 3.7 Hz), 0.49-0.43 (m
2H), 0.42- 0.39 (br s, 2H) 13C-NWR (101 MHz, CDC13): 6

17&e§n 1@(5’42 sq%ssih%%d le(aaclcl?-r?rarﬁj %%’%a a5~§/€72540 v@é’{eﬁ(o @ﬂl}l@’and

( 45/@Nd1i@pn SrvPPIghmiese dded t| gre@wia’e@ ﬂmﬂdla mequnn‘asﬁbe

- t 2
- iFapbndTRG BROAPROIINA' AR USH LG SPptsolid Was Bibhalwashed
a witit hegtomifille Slt(] 2 k@)and&di’tﬁdt(ﬁﬁﬁ'orrf uﬂa@réB,C)ttb@ramxstnmbWeight to

heat i ng, mant charged with (4-
5 cyﬂ?lgﬂ?%ggﬁf B EAT T’hﬁ? - mor phol i n- 4- yl net hyl - ph
enyl ) - met hanone (11.0 g, O. 034 not, 1.0 eq) and

etgang! E?g rTLE The resulting solution was heated to
' ated hydrochloric acid (6.1 m_, 0.074
mot, 2.17 ag)L YRSs kdior, ﬂﬂédﬂdtecb”dna\méi@r@dlﬁé |r188tl6bfA adde

reactlon m xture was then heat ed C for a further

10 8k Ad. 78R e spobse I TSRO Ghanobai 5.0
10 T 4510 1N SOb 18- Re FEMUIRRLRANDY Waslslifr8l K3s hinlRR%nd

Wi th pentane, and dried at hrs in a vacuum
oviealish diltgried|(td rten@vmatnb/éoretgmmnmmmésnta avdhearel @bl igthssdioed

% e%lkgr(sg%) |I%¥e’ v&?g%n%{grrg%ﬁ)d' E@%ﬁgﬁ%tlgﬂ %ise UBor'T'%tlrrmg
2Hpoligh ﬁ]@)réid)mhe(rml (7860H).) was SSdejdmj the tiHe coﬂnp@umd pﬂampltated
B0 S5t el 8P ALANE A oo 20
15  25°C overnight. The solid was filtered, washed with ethanol (7.5 L) and dried at
~20-25°C under vacuum to yield the title compound as a monohydrate bis-
hydrochloride salt as a white solid.
Karl Fisher analysis showed 3.4-3.6% water present.
Chromatographic Purity (%w/w) showed 96.6%
20
Example 7
Trifluoro-N,N-bis-(2-hydroxy-ethyl)-acetamide
O CF3

II

Methyltrifluoroacetate (25 g, 195.3 mmol) was added drop wise to an ice

25  cooled stirred solution of 2, 2’-iminodiethanol (20.5 g, 195 mmol) in anhydrous
THF (100 mL). The reaction mixture was allowed to warm to ambient
temperature naturally and stirred over night at ambient temperature. The
solvent was evaporated via rotary evaporation to yield the title compound as a

clear oil.
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60.5, 52.6, 52.4, 51.7, 44.8, 39.7, 39.5, 3.9 56 WO
2008/ 076685 PCT/ US2007/086936 Ms mliz (ESI+): 330.0
W@ hoBreJe68EXanpl e 6 PCT/US2007/086936
(4- Cycl opropyl - pi perazi n-1-vl ) - (4-nor phol i n- 4- vl net hyl
- phenvl ) - 5 net hanone bis-hydrochloride salt N O N 2
HCO N\ ,O Step A Preparation A 100-L gl ass-Ilined

react oﬂwwmrquaom WMSOLR): vesE(t (4. &szgh)@ds ((t, J=5.4 Hz
stlrred at_ - C. To the stlrrlngto uene was added

1M%@%H6P/Fr?39?ﬁ€t(w1?benzm ¢ acid hydrochl ori de
(6 50 kg, 93.5% 24.04 nol), 1- hydroxybenzotrl azol e
nmonohydrate (2.32 kg, 15.13 nol),
cycl opr opyl pi perazi ne (3. @gmpl_e@ 07 mol ) and
5 acetlﬁ@ﬂhta%gﬁlf&%c% i 3 %ftﬁ H’P E%-tnfluoro-

slu 30 7 70~ 2

N (3- D nethylan1nopﬁzgndﬁﬁﬂﬂn_hﬁﬂyﬂgakﬂod||n1de
hydrochl ori de (3.50 kg, 27.90 I) was added,
foll owed by an acetonltrlle'%jr’ kg) rinse. After the
addition, the reaction mxture was stirred at -20-25C
overnight. Water (32.50 kg) aqueous saturated
sodi um car bonate (19.50 L) re then added to the
stirring suspension. The gluspension was stirred for
an additional 30 m nut®MdsO”The resQMsi ng bi phasic

| uti on. !  The a0
20 di scdfHed-S rackiin@d Gk OGRS
50%15r(1mLsmdastcoomd[twwedo*ath (@Qoeﬁ@tuté Tridihylamingl@030mol, 2.3

10 S MO Do e e b3 OBS M aiegUPRENY GBGr g s then

m %d&QoWre%btlérf Rktde at adBmpefatdrebelwdeeu0sc. ThE reaction
solid sodiumsulfate was filtered off and the filter

c akixtuavagessied fov t h ahedOd@iangdithen gliosvegigo g twianbient
fi ﬂer@eﬁut\@a&/e?r\'iﬁ'ﬂ?fﬂerrggul{i@g Breéi%itated solids were filtered off and

the reaction flask was rinsed with THF (2 X 10mL portions), then filtered. The

15 filtrate was concentrated to yield the title compound as a clear thick oil.
"H NMR (400 MHz, CDCls): (m, 4.67-4.38, 4H), 3.91-3.84(m, 4H), 3.07
(s, 3H), 3.05 (s, 3H).

Example 9
20 1-(4-Cyclopropyl-piperazin-1-yl)-2,2,2-trifluoro-ethanone
O CF3

E]

The product prepared as in Example 8 above, methanesulfonic acid 2-
[(2-methanesulfonyloxy-ethyl)-(2,2,2-trifluoro-acetyl)-amino]-ethyl ester (3.6 g)
was dissolved in THF (18 mL). Cyclopropylamine (1.14 g, 20 mmol) was then
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WD 2008/ 076685 PCT/ US2007/ 086936 cl ean 100-L
gl ass-lined reactor and stirred at -20-25C. Water
W@ 2008/87d6g) and 5/ 6N HCl in 2-propanol were adeedus07/086936
precipitate the title conpound as the corresponding
bi s-hydrochl oride salt as a solid. The solid was
filtered, washed wth acetonitrile (10.2 kg) and
dr 4 Rfbd(rfet tPthe readBn4Risdurd. OTiRe FLHRESR MHixtUVRI VEdY thbA heated at
yield the title _conmpound as a white solid. Step B:

B:
Pu48 °Ci font 2 bAutsn Theggagtiog raixtire was tasn carieeniitpe &0 8 hivkiol
2 SR AR R 355 AR BBl

10tolyied &t tithe @mpRDJZBEhe Taﬁ@emeegx Fracton andkisolatedvessas thick
53tt50¥v d0 for 45 mnutes and polish filtered (to renove
any orelgn particles) into a clean 100-L gl ass-Iined
react or'H NM& BD0 i, €DGls): Br?@r&ﬁ@(éimddfl-ﬂ)o2£862 éa(m, 4H), 1.69-
|on 4 n rring, (polish filtered)
ﬁg{)‘l S%O"E‘JL9 3\%32 agﬁbad and the title conpound
preC| pltat ed as a bis-HCLhono- hydrate salt. The
resultant white slurry was stirr -20 15 25C
overni ght. The solid was Eﬁﬂ’—‘@&eﬁ— washed with et hanol
10 (7.5 L) and dfﬂﬁﬂ@gﬁ_@@%madﬁhvdﬁhmd@ yield
the title conpound as a nonohydrate bis- hydrochl oride
salt as a white solid. K Fi sher anal ysis showed
3.4-3.6% wat er present. romat ogr aphic Purity (%W w)
showed 96.6% 20 Exanple 7,
Trifluoro-N, Nbis-(2-hy eth¥£-|acetam'de O-C F3
N HOf1 OH Methyltrifl or%te‘fa Q25 g, 195.3 nmol)
was added drop wise to 25 cooled stirred
solution of 2, 2'-imnodié&thanol (20.5 g, 195 nmmol) in

anhydrous THE (100 ni). e reaction m xture was
al | onedd b (4vaydiogrop gdpipeeatin-1t@RPRI2Aatrifl uerorsthariarlel (M44nmg, 2

t d ht t i t ..Th
S e was ot Rbadte o7 TR T LEARESE B Soidtwers ghssrypd to
t heretiblthte iRAERARIHEY afsr the HEIEAPAQids.added. The resulting

15  suspension was stirred for 5 h. Heptane (2 mL) was then added to the reaction

mixture, followed by addition of IPA (2 mL). The resulting suspension was
stirred for 0.5 h at ambient temperature. The solids were filtered off using a
medium glass sintered funnel with a filter paper on the top. The reaction flask
was rinsed with IPA (3 mL) and the rinse was used to wash the solids. The
20 solid was washed a second time with fresh IPA (2 mL). The solids were dried
at ambient temperature and house vacuum to yield the title compound as a
white crystalline solid.
"H NMR (300 MHz, D;0): 3.67-3.29 (2 m, 8H), 2.80-2.75 (m, 1H), 0.91-
0.89 (m, 4H).
25

Example 11
Sulfuric acid mono-[2-(2-sulfooxy-ethylamino)-ethyl] ester
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58 WD 2008/ 076685 PCT/ US2007/ 086936 'H NMVR (300 Mz,
DVMSO- d6): 3.65 (t, J=5.4 Hz, 4H), 2.95 ((t, J=5.4 H

WalRdos/onesy ESI +) m z 202. 14 (MH+). Exanpl e 8 5 PCT/US2007/086936

10

15

20

25

Met hanesul foni c aci d

2- F(2- met hanesul fonvl oxy-ethyl )-(2,2,2-trifl uoro-
acetyl)-am nol -ethyl ester OCF3 N MsO Ok
Trifluoro-N, Nbi s-(2-hydroxy-gthyl)-acetam de (2.01 g,

10 mmol ) of in THE (12 nl) cooled to ice bath
tenperature. Triethylamne ((20.13 nol, 2.3 10 g=1.56
nmol ) was added between 5-10C. t hanesul phonyl

chioride was then adeggot®© the reggplep nmxture at a
tenperature between 5-10C. The reaction m xture was
st i rr ediéthandlatirat (19-8409) veaschaatehwiih conesnhtratedndsS0.4 (80.13g)

o0 1§ SR YTy PSP o o oo

I egfctbioat1 73-a86°On@s 515 MSEiae vésuhing blutidn Xat@abled to ambient
portionsé, then filtered. The 15 filtrate V\@s o
coREVRIF RN FIrpdaver theeveshene updapdtineems e reselipg light
t hbetin@olutiod WaYRtdrAedbiZ |H NN B corltah e Bt domdSound in
4H), 3.91-3.84(m 4H), 3.07 (s, 3H), 3.05 (s, 3H).

Ex3iof- 9 20 1- (4- Cycl opropy! - pi perazi n- 11
-yl)-2,12, i [ Ta
yl) - 2,12, dmRF (Bbb Wftﬁﬁ%ggpﬁgl%g%% ! Ug,!\ﬁ.w, t, TRS Hz, 4H),

product prepared as in

me2.hafleged Handid).aci d 2-

[ (2- met hanesul f onyl oxy-ethyl)-(2,2,2-trifluoro-acetyl)
-amno]-ethyl ester (3.6 g) was dissolved in THE (18
nmL). Cycl opropyl am ne (1. Eftampl€02mol) was then 59

WD 2008/ 076685 PCT/ Ui%_ﬁO?l/ 08069'1%6 addeed neat to the
reaction mxture. Th was then heated
at H
[Nj
g
A carousel tube was charged with sulfuric acid mono-[2-(2-sulfooxy-
ethylamino)-ethyl] ester (1 g) and D,O (3 mL). To the resulting stirred solution
was added then added cyclopropylamin (0.7 mL). The resulting mixture was
observed to form a stirrable thick slurry, which was heated at 50°C overnight.
Comparison of the 1H NMR of the title compound with the 1H NMR of the di-
hydrochloride salt of the title compound confirmed that the title compound was

prepared and present in the resulting solution.
MS (ESI") m/z 127.2 (MH"), 275.1 (2MW+Na).

Example 13
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone

succinate salt
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48C for 72 hours. The reaction m xture was then
concentrated to a thick oil and the oil was

W@ k00sete8y r aphed usi ng 25- 35% et hyl acet at e- hexBCBEES2007/086936

5

10

15

20

m xture to yield the title conpound as the |ate
eluting fraction and isolated as as thick 5 brown oil.
"H NMR (300 MHz, CDCl13): 3.70-3.54 (2m 4H), 2.68-2.65
(m 4H), 1.69- 1.63 (m 1 H), 0.53-0.34 (2m 4H)
Exanpl e 10 10 1- Cycl opr opyl pi per/%ne di hydr ochl ori de:
N 2 HO H To

1-(4-cycl opropyl - pi peramw) 2,2,2-trifl uoro-ethan
I

one (444 .4 ng, 2 Ql dded a m xpHre of HCl /
| PA (5-6N, 2 nL). Solilds were observed
i mredi ately after the /| PA was

O precipitate
d. The

resulting 15 suspensgonsas stirred for h. Hept ane
(2 mM-) was then addg the reactign /m xture,
foll owed by addition™a PA (2 nmL). The\esulting

suspension was stirred for 0.5 h at a

tenperature. The solids were filtered f using a

medi um gl ass sintered fuithel Wth a filter paper on
the top. The reaction flask s rinsed with I PA (3
m-) and the rinse was us wash the solids. The 20

SO!Id vvan ﬁSheB a second tine with fresh IPA (2 nl).

< 0Nyt anbi ent tenperature and
house vaguUHieé-Peiiker fhskRQu gbbwmmﬂgtﬁreﬁnathmO&:@uple
crystalline solid. 1H NVR (300 MHz, D20 29 (2

m Wesgharge@pith 47(4- m%phqllqume@ylgqenzgu@;l hydrgrq)lorldg(SO g,

EX@WJL %ol)ltoﬁkdrfeu(ﬁbg nﬂS' éjcetonltrlle (100 mL).and 1-hydroxybenzotriazole
nmono- F2- (2- sul f ooxy- et hyl am no) - et hyl'] ester 0 WO

2008NYNEIEES (ﬁ/gu@jd@m@gggfg@ stipfing\he resulting off-white slurry at
about 20-25°C for 5 minutes, 1-isopropyl-piperazine (27.4 g, 0.213 mol) was
added and the reaction mixture was stirred for 20 minutes. Next, N-(3-
dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (44.6 g, 0.233 mol)
was added and the reaction mixture was stirred at about 20-25°C overnight.
Water (250 mL) and aqueous saturated sodium carbonate (150 mL) were then
added to the stirring suspension and mixed well. The resulting biphasic mixture
was allowed to settle. The aqueous phase was discarded and the organic
phase was washed with a 50% brine solution (water (150 mL) / brine (150 m
L)). The organic phase was dried over anhydrous sodium sulfate, filtered,
washed with acetonitrile and concentrated to yield (4-isopropyl-piperazin-1-yl)-
(4-morpholin-4-ylmethyl-phenyl)-methanone, as a free base, as a light yellow
oil.

Step B: Preparation or Succinate Salt

The free base prepared as in Step A above (56.2 g, 0.17 mol) was
dissolved in ethanol (562 mL). The resulting mixture was heated to about 60-
65°C. Succinic acid was then added to the reaction mixture. Upon cooling to
room temperature, a solid was observed to precipitate. The suspension was
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HO02SO OSQ20H Di et hanol am ne (10.84 g) was heated
Wi th concentrated H2SO4 (20.13g) at about 10-15 mm
wa 2080meghouse vacuun) and at a tenperature i nPETES2007/086936
range of about 175-180C for 5.5 h. The resulting
sol ution was cooled to anbient 5 tenperature and
stirred over the weekend under nitrogen. The resulting

| gffed BF erﬁ%é“thémcd/bﬁ@d fedubnedc %d%ﬁr%rt% addltlonal
contain the title conpound in solution. 1H N

M0 MiDMEES. dBe swpgengion was filterdd, the, spdd cpthctgd:ar@d d|ze,d to yield
4 J=6 Hz, 4H). 10 Exanple 12

1- etltlgcgﬁ]ﬁ)yppl perazine H (N N A carousel tube was
char ged hei presengefal thectitlctampnd-J& ¢anfiguéd by kiPLOsanalysis.
et hyl am no)-ethyl] ester (1 g) and D20 (3 nmL). To the
resulting stirred solution was added then added

cycl opropylamn (0.7 ni). Examplesdl ting m xture was

‘- vedtforma§t|r :

t he tltl e corrpoundbiwhvarddm%rlddﬂn{wmwﬂrétbe di -
hydrochl oride salt of the title conpound confirned
that the titl¢ conpound was 20 prepared and present

in the resuvlgtq%‘ ution. +) z 127.2 (MH),
275.1 (2MMRa) . éx%ple N e 2 HCI
(4-1sopropyl - pi p%‘a/)z/l,\p- 1- - norfphol i

n-4-yl met hyl - phen e 25 shsgimateeddyQ 61
WD 2008/ 076685 PCT/ U82007/ 086936 ~-NON OH O

10 To an 18L reactor, equipped with an overhead stirrer, condenser with
nitrogen inlet, addition funnel and a thermocouple at 20°C was added (4-
Isopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone)
succinate (976.4 g, 2.18 mol), 2-methyl-tetrahydrofuryl (10.8 L) and the
resulting suspension was stirred. To the resulting mixture, over about 10

15  minutes) was then added 45% aqueous KOH (597 mL, 4.80 mol) via a liquid
dropping funnel and the suspension stirred to complete dissolution. To the
resulting mixture was added water (0.5 L) to dissolve the turbid bottom layer.
The phases were allowed to separate and then the bottom, aqueous layer was
discarded. To the top organic layer was added additional water (3.8 L) and the

20  resulting mixture stirred for 0.5 h. The layers were allowed to separate and the
bottom aqueous layer was discarded. The organic layer was dried with
anhydrous Na;SO, (5009), stirring for 15 minutes. The organic layer was
filtered to remove the solid.

To the filtered organic layer, over about 15 minutes, while maintaining

25 the reactor at 20°C, was added a mixture of 5/6N HCI/IPA (765 mL, 3.90 mol).
A solid was observed to precipitate. The resulting mixture was stirred at 20°C
for 3.5 hours. The solids were filtered via a Blichner funnel covered with a
Dacron cloth. The reactor was rinsed with 2-methyl-tetrahydrofuran (0.5 L) and
the rinse used to wash the filtered solids. The filter cake was washed with
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OHO O Step A: Free Base Preparation A1 L
t hree- necked flask equi pped with an air stirrer and
W@ b@siDeslpl e was charged with PCT/US2007/086936
4- (4- mor phol i nyl met hyl ) benzoi ¢ acid hydrochl oride (50
g, 5 0.194 nol), toluene (400 nL), acetonitrile (100
mL) and 1-hydroxybenzotriazole nonohydrate (17.8 g,
0. ddiftiomal i-me‘mlﬂétrewréfwdhg(otél@) reRUlitet BskeOkAs MUWE to air dry

slurr at about 20-25C for 5 m nutes,

fpé&)@r Hey drisds BR5G wadgraacuur, (28 mmAigreniil eeastanhwaisht to

for 20 m nutes.
hgﬂ?@qﬁf?g?&%rﬁ§¥E§ éﬂ?ﬁ%gﬁ%ﬁ@b?- - et hyl car bodi i m de
hydr oc ir@ytidel Ankdysts: §;: 58,0533 hirdl. 32% 0N 1286 %d ¢ d1@68%t he
reacti stirred at about 20-25C
5overnlg rp&éé@ﬁ ﬁ?gbo nmL.) and aqueous saturated

sodi um carbonate (150 nL) were then added to the
stirri n/ghimjhpémsg@'ng apetifitei@dteaetids. thd bencigsesibf thegresent

bi pha d [ h
oHBRERE M St fies BT, otnfe drifscdth B MERRS
Wi tritesstoditht the @raticel bf the ifveati@r edcbbipasigs dll df nrnmLesL(aILSO

T g PRt A Gy BT Gl R e rebps ptiRe

10 an@liewing eRINSaRDthbP egiiealdnts.
(4-1sopropyl - pi perazin-1-yl) -
(4-nor phol i n-4-yl met hyl - phenyl ) - met hanone, as a free
base, as a light yellow oil. 20 Step B: Preparation
or Succinate Salt The free base prepared as in Step A
above (56.2 g, 0.17 nol) was dissolved in ethano
(562 nL). The resulting m xture was heated to about
60- 65C. Succinic acid was then added to the reaction
m xture. Upon cooling to roomtenperature, a solid
was observed to precipitate. The suspension was 62 WO
2008/ 076685 PCT/ US2007/ 086936 stirred for 30 m nutes,
then cool ed to about 0-10C and stirred for an
additional 30 mnutes. The suspension was filtered,
the solid collected and dried, to yield the title
compound.
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The presence of the title conpound was confirned by
HPLC analysis. 5 Exanple 14
W@ 200B0DP8DpY| - pi perazi n-1-yl) - (4- nor phol i n- 4- yPEEUR007/(86936
henyl ) - net hanone) - bi shydroch | ori de-nmonohydrate N N
2 HJd NI OHzO O 10 To an 18L reactor, equipped
Wi th an overhead stirrer, condenser with nitrogen
i MhRtglagfdi ti on funnel and a thernocouple at 20C was
adde -
| sopropyl - pi perazi n-1-yl)-(4-norphol i n-4-yl met hyl - phen
ylq - mretigRensy for%&'eﬁ%ﬁorﬁ 817§c6m93%r?d 318fom'=?ul£ 0

2- nethyl-tetrahydrofury resultlng
suspensi on was stirred. To th esnylng m xture, over
about 10 15 m nutes) was the add@d 45% aqueous KOCH
(597 nmL, 4.80 nol) via @ [i ppi ng funnel and

t he suspension stirred 0 e ?ssolution. To the
resulting m xture was add water (0.5 L) to dissolve
the turbid botton1|aye%. & phases were allowed to
separate and then t
di scarded. To the t % layel" was added

additional water (3.8 d the 20 resulting m xture
stirred for 0.5 h. Th ers were allorﬁd to separate
and the botton1aqueous Iayer was di scarded. The

or gani orlagyeirmuesutidallyestcsptdble e rstesusutbmeb@bVaERIOgImIdes
Stlrrl for. 15 m nutes. The organic | ayer was

fithe ggNW%eWeane the solid. To the filtered organic

| ayer, RﬂV%eI@bt‘éutfrolﬁtH@ gﬂdwéonéMIan)f@%HHéyl fcgl}galkeﬁzl Cs.
t he reactor at m Xt ure

Hacy ¢ palkyly §5-erfly C'Oﬁrk%cm)@%(y' (Qx 8§¥ﬂ"?@ik30\)53§ 8%'!5%@{4 @@6 (fee

prg@u@érbg,gﬁ)cfggm Fesulting mxture was stirred at 20C
for 3.5 hours. %e solids were filtered via a Buchner

f unnel ncigwarRigIs fremd toBacron cloth. The reactor was

ri nsed 3 et

1 s R A b
c alveiregen, fagioedhiaio, hrag®, Wir@ ddBjonaree®sl, methyl and Cq.zalkoxy;

PCT/ US%Q%@%?%%@MQQQ otj,onal 2-met hyl -t etrahyr of uran

(0.5 L) ter caevvas allowed to air dry

Q is NR°R?;

wherein R® is selected from the group consisting of hydrogen, C1.alkyl,
Csealkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl,
(6-9-membered heterocyclyl)C1.salkylene and (phenyl)Cq.salkylene;

and R? is selected from the group consisting of C1.salkyl, Cs.salkenyl, 6-9
membered carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)C.salkylene, and
(phenyl)C46 alkylene;

alternatively, Q is a saturated 3-12 membered N-linked heterocyclyl,
wherein, in addition to the N-linking nitrogen, the 3-12 membered heterocyclyl
may optionally contain between 1 and 3 additional heteroatoms independently
selected from O, S, and N;
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for 1 h, then dried at 30C under vacuum (28 mi Hg)

until constant weight to vyield the title conpound as
wanise7esy st al | i ne solid. Analytical Analysis:P@/US2007/086936

54.05% H 8.32% N 9.86% C-: 16.65% 5

Karl - Fi scher: 4.82% Wil e the foregoing specification

teaches the principles of the present invention, with

exarrpl SFhePEIR\Q (Jlmerf Qns b@ﬁu@é’t&&%sﬁz m%maekébsmn.aké@ﬁeterdcyc|y|)
w ||l be understood that practice of the invention

erlé @ﬁﬁ@&%‘é§uaﬁﬂtu@fi ikl §§ua$t'tu%$ inglepemdently gajected; frma the
n@VoeP caﬁgétfdg%tﬁyer&ya%lé Qfé?od/%ahmé‘ d Qﬁlk?lc e@meﬁnbbrb% or 6-9

| owm n% claims and their GQUI val ents.

20087’@?63@@59 eoTyad> O Er @8&9'3(@' -9 penteseher 6-9 rmerpbef@éss

[ Doty IEPRIS 7o BberBafP BROHRG Bred A ERDalR.- 0 or 6-0
( | nemberea Ppﬂi@OMﬁMt(ﬁ@ahembar@demGa%][r@nmred hetetasyclyl)Ca.
¢ .
SIS 07 RN BNE sl oL BREES ior et i@ﬁeﬁ%@fg
a: GEBFWI)CéS@gzleﬁeﬁlt Ea: kyI g\lcﬁeﬁ Icycl oal kyl )Cl
kot e SetebPRL )RR RN bnad £ o ooues ey be
R2fuethelr diBioanky mhtuttew\emeﬁdmm toy3 smsanleaﬁs ihdeperideatly

uor.o

o BT R 6 AR SR SR By st S s iegiey held, AT

cyano, hydroxy and Cq_salkyl;

provided that the 5- and 6- positions on the phenyl ring are
unsubstituted;

provided further that when R'is methyl, then —(CH2)n-Q is not piperidin-
1-yimethyl;

and wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl,
cycloalkyl, carbocyclyl, and aryl groups may each be independently and
optionally substituted with between 1 and 3 substituents independently selected
from the group consisting of trifluoromethyl, methoxy, halo, amino, nitro,
hydroxy and C4.; alkyl;

comprising
(\T/R1
O /—(CHa), O N~ _(CHa),
1 HN N—R' ’
2 6I \_2 — - 62
R, Jg orom—a - R I—(CH)n—a
5 4/ 3 (X1) 5&/ A3
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mis an integer froml to 7; Qis NRBR9; wherein R8 is
sel ected fromthe group consisting of hydrogen,

w@wosardegsl, C3. 6al kenyl, 3-9 nenbered car bocyRCHUS2007/086936

3-12 nenbered heterocyclyl, phenyl, (6-9-nmenbered
het erocycl yl ) C1_6al kyl ene and (phenyl ) Cl_6al kyl ene;
and RO is selected fromthe group consisting of
Cl_6al k¥deting® &thsmdl of fémRila (fgrm@weorﬁgémcw%uma (X1); in
3-12 nmenbered heterocyclyl (preferab
nelhB SreIenee vba peptds pquplipg aggnt; inas @fgﬁ@'ﬁ‘&@WQBt or mixture of
he&@émeséelvghasoﬂoaﬁahkwé E6tfespBRding CBRPRIA Blichnalakyl ene:
altéernatively I's a saturated menbered N-1'1 nked
het erocyclyl, wherein, in addition to the N-1inking
ni trogen, the 3-12 nenbered heterocyclyl my
optionally contain between 1 and 3 additiona
he2.er ok prosessitde frenereparajion &a eemedurid ofifodnulg (laand N;
65 WD 2008/ 076685 PCT/ US2007/ 086936 wherein Q (when Q
IS a saturated 3-12 nenbered N—Lgﬁéfd heterocyclyl) is
optionally substituted wt ubstituents
i ndependent |y selected frgmth group consi sting of
hydr oxy, hal o, carbog ClM 6al kyl, 5-9 nenbered or
6-9 nenbered heterocy yl, SN(CL. 6 al kyl)(5-9
menbered or 6-9 nenberefd heterocyclyl), - NH( 5-9

c eterocyclyl), -0(5-9 or 6-9
menber ed het erocycl yl -9 nmenbered or 6-9 nenbered
het erocyclyl)Cl_ 3al gne, Cl.6al koxy,
(C3. 6cycl oal kyl )-O, phenyl, (phenyl)Cl.3 al kyl ene,
and (phenyl)Cl. 3al kyl ege- O, where each of the above
het er ocycl yl, phenyl, andNal k groups may be further
optionally substituted mﬁqh from1 to 3 substituents
i ndependently selected fr e gro%ﬂnconsisting of
trifluoronmethyl, nethoxy, halo, nitro,’ cyano, hydroxy
and Cl @al fharmagewicaliieacaentable S, Estear’(dutﬁmepc@il\itaite)nrsamides

ring are wunsubstituted; provided
fur%ﬂ%%ggﬁg¥ "Wwhen RL is nmet hyl, then -(CH2)m Q i s not
pi per i diomprisingl met hyl ;

Og__OH [:j e N\)

(Xla)

(Xa) O O e

O

reacting a compound of formula (Xa) with a compound of formula (Xla) ;
in the presence of a peptide coupling agent; in an organic solvent or mixture of
organic solvents; to yield the corresponding compound of formula (la).
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and wherein each of the above al kyl, al kyl ene,

al kenyl, heterocyclyl, cycloal kyl, carbocyclyl, and
W@eooB/0gelips nmay each be i ndependently and opkPCDH8200Y086936

substituted with between 1 and 3 substituents

i ndependently selected fromthe group consisting of

trifluoromethyl, nethoxy, halo, amno, nitro, hydroxy

angl C1.3 for 6RMRepaiafn m fenul n 0
ni|9|_~ C%zcléé’éf Rla 8 B@B& pQJrca'bf‘ffJ CHéI%)
R2 61 3 2 (CH2)mQ R3 ( X) Y4 (I) R 66 V\D2008/076685
PCT/ US2007/ 086936 reacti ng coppound of formula (X)
with a conpound of formula”(XI)N in~the presence of a
pepti de coupling agerB; i i, an drgani c solvent or

m xture of organi c sUkye o yield the

correspondi ng corrpound 0 formula (I). 2. A process
for the preparation of compound of formula (la) N
ON NO(la) or ap ceutlcally acceptable salt,
ester, tautoner, sol vié gr ami des thereof; wherein
conprising YrI~-N N OO PON H

(Ib)
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amides

thereof; wherein

comprising

X A
Oy__OH [Nj O N

(XIb)

o O O (Ib)

reacting a compound of formula (Xb) with a compound of formula (XIb) ;
in the presence of a peptide coupling agent; in an organic solvent or mixture of

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

4, A process for the preparation of a compound of formula (I)
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(Xla) L N~ N1 (la) (Xa) OO reacting a conmpound of
formula (Xa) with a conmpound of fornmula (Xla) ; 1in
W@ b@sprestnce of a peptide coupling agent; in BEI/US2007/086936
organi c solvent or mxture of organic solvents; to
yield the correspondi ng conpound of fornula (la). 67
WD 2008/ 076685 PCT/ US2007/ 086936 3. A process for the
preparation of a conpound of formula1(lb) r*~ N ONJ
N O (1 b) or a pharnaceuti capty g¢€eptable salt,
ester, tautonmer, solvate or hmdeks thereof; wherein
comprising Y N N O OH M LGB L N~ N 1 (1b)
(Xb) OO reacting a compqund of forrmula (Xb) with a
conpound of fornula (XIb) )1 in the presence of a
pepti de coupling ag%ptﬁlln 3éﬂanic sol vent or

m xture of organi R t STote yYmeT® t he
correspondi ng conpound?d \%%ml a (Ib). 4. A process
for the preparation of éonpound of fornmula (1) 68
WD 2008/ 076685 PCT/ US2R07/ 086936 R1 N (Ip N'-.(CH2)"
and pharmaceutically acceptable salts, esters, tautomers, solvates or
amides thereof; wherein
R is selected from the group consisting of Cq.1palkyl, Cs.5 alkenyl, Cs.
scycloalkyl, (Cs.s cycloalkyl)Cq.6 alkyl, (Cs.scycloalkyl)Cs.salkenyl and (C1.s
alkylcarbonyl)C4.salkyl;
nis an integer from 1 to 2;
R? and R® are each independently selected from the group consisting of
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl and C4_zalkoxy;

m is an integer from 1 to 7;

Q is NR°R?;

wherein R® is selected from the group consisting of hydrogen, C1.salkyl,
Csealkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl, phenyl,
(6-9-membered heterocyclyl)C1.salkylene and (phenyl)Cq.alkylene;

and R is selected from the group consisting of C.salkyl, Caalkenyl, 6-9
membered carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)C.salkylene, and

(phenyl)C4 alkylene;

alternatively, Q is a saturated 3-12 membered N-linked heterocyclyl,
wherein, in addition to the N-linking nitrogen, the 3-12 membered heterocyclyl
may optionally contain between 1 and 3 additional heteroatoms independently
selected from O, S, and N;

wherein Q (when Q is a saturated 3-12 membered N-linked heterocyclyl)
is optionally substituted with 1-3 substituents independently selected from the
group consisting of hydroxy, halo, carboxamide, C4salkyl, 5-9 membered or 6-9
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162RSL~3(CH2mQ /4 R3 (1) and
phar maceutically acceptable salts, esters, tautoners,
W@ i0sar@ss or am des thereof; wherein RL i s seP@US07/086936
fromthe group consisting of Cl_10al kyl, C3_8 al kenyl,
C3 8cycl oal kyl, (C3_8 cycloal kyl )Cl1.6 al kyl,
(C3_8cycl oal kyl )CS 8al kenyl and (C1_8
al ﬂﬁﬁhﬁb@rémwér)o@;dﬁalr\m 5 aFRy!)(% RhehiHepstesr 6- ecm@rilabé@dZ

are each independently selected fromt

gr RRIBrocAY) sNHﬁ@%\qemh%fi@g@r? PSS! RIS bpéfPrQ or 6-9
NI fkRbetdd ﬁété‘r%%lﬁz feng mérf%bseéld @r@dg %n%?éré@wterocgblym

an integer from1l §m RB8RI; wherein R8 |

s efadoleng. Ern- qu((@m@yﬁﬁo 5Pstihegylotpheypd@geikylene, and

C kenyl, 3-9 nenbered carbocyclyl,
%QQM%é?gg%Hgﬁer ocycl yl, phenyl, (6-9-nenbered

het er oovherg Ie)acnotstabLajobee]beialmsy(zlph@hymglﬂnotsalkﬂdyglrm;may be

a [ S sel

g pRion B Rl P! PR Rledls Aosingenty
3- detectedfremate Igemuprmmstlyg of foifledreneithhyy, rbetBoxy, hata3nitro,
nenbered ete phenyl , (6 9- menber ed
he?y@rn&:'g/ Qzene and (phenyl)Cl_6 al kyl ene;
al ternatlvel Y, Q | s a saturated 3-12 menbered N-Iinked

e oy 0 Sl D

opmnsmbgmtuwdgont ain between 1 and 3 additional

het er oat o i ndependen selected fromO ,,and N
Wher of POGBANG et HNed R BiyE e rislr s Hot ipericin-
N-{ ymiedyihet erocyclyl) is optionally substituted with
1-3 substituents i ndependently selected fromthe

group consi sting of hydroxy, hal o, carboxam de,

C1. 6al ko, w125 QinBREREY B AovaRkyBAINYRrRO9REA §6R8rocyclyl,

PCT/ USZOO?/ 086936
cycloalkyl, carbocyclyl, and aryl groups may each be independently and

optionally substituted with between 1 and 3 substituents independently selected
from the group consisting of trifluoromethyl, methoxy, halo, amino, nitro,
hydroxy and C.; alkyl;

comprising

@) OH @) L
1 1

6 6

(CHz)m—Q —> R—

(CHz)m—Q

R 5k/\/ 5k/\/
=S XII)

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

compound of formula (XII), wherein L is a leaving group;
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menbered heterocyclyl, -N(Cl.6 al kyl)(5-9 nenbered or

6-9 nenbered heterocyclyl), -NH(5-9 nenbered or 6-9
woreosBer@es het erocyclyl), -0(5-9 or 6-9 nenberBdr/US2007/086936

heterocyclyl), (5-9 nmenbered or 6-9 nenbered

het erocyclyl)Cl1_ 3al kyl ene, Cl1. 6al koxy,

(C3. 6cycl oal kyl )-O, phenyl, (phenyl)Cl.3 alkyl ene,

and (phenyl)Cl _3al kyl ene-O; where each of themR1

het erocycl yl, phenyl, and al kyl groups may be fdrt

optionglly Lsubstltuted with froml to 3 sug?stlt ent?C

i ndepen tly selected fr/ﬁﬁq\'ﬁé group con

trifluorgmethyl, methoxyN hal gN—f'tro, cyano}, hydr oxy

and C:.6 arNgyl ; provided t ﬁ\a.t_zt/he 5- and 6 6 tyons

oan-he—p}\l;g%rcﬁzhg—&e

furthe when RL is nmet@y)l, then - 3 J3 not

pi peri di A- 14, nmet hyl ; and wher ei n each of he above(n
al kyl R aIkyI% : alkenyl, het erocyclyl, ®fcl oal kyl,

R TN R e e B

suibshe btee@h@e omwf | ergdn)ch@eh@gtamd bakeé Omatdme/eg\t otmixture of
con rifluoronet am no,

o Bl b i Raog e B o o oL
116262R28L3(CI—|2)mQR25L(C|—|2)mQ R3(X) R3
(XIl) activatjng a conpound_of fornula %% to yield

t e cort %@ﬁé%ﬁﬁoﬁg’e RERPGLA ObR compaYTIGCiIMYla (Bher ei n

L is a leaving group; 70 WO 2008/ 06685
PCT/ US2007/ 086936 R~ N.' OL ~ ,H2)n O

NN. / (CH2) n N

o b

O (la)

or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof; wherein
comprising

O OH O L

Y

(Xa) O (Xlla) O
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1 HNNR-1 62\-~R5L 3 (CH2)mO Xl R2 61 3 2
(CH2)mO R3 (XIl) RY4 (I) reacting the conmpound of

wo o0osr@sy Xl 1) with a conmpound of formula (X )PCT/HS1008086936
presence of a tertiary organic or inorganic base; in a
solvent or mxture of solvents; to yield the
correspondi ng conpound of forrmula (l1). 5. A process

for theacnmp@raaédrﬁnsbmd & F&aPe s, of |é|@ﬁﬁ61&cﬂrds|p§hdmg
ri'~ N O N @) or, a pha maceutlca Iy

ac‘é(éb‘?%ldé)f%mula laérWhQrﬁ'lﬁ‘tLo'ﬁ@Hea‘%gGﬁ%U@ or ani de

t hereof ; wherein conpri OOHOL N~ N3 (Xa)
(XIla) ~O 71 WD 2008/ 07685 PCT/ US2007/ 086936 ’HA
actlvaélng a conmpound of |fornmula (Xa), to yreld\he
corres ng conpound gN forrmula (Xl I|a), ir/ailn Lis

a leaving group; N OE]~NON 9L X
(X'l a) N-'*~) (la)
(Xla)

~ 9

O

reacting the compound of formula (Xlla) with a compound of formula
(Xla); in the presence of a tertiary organic or inorganic base; in a solvent or

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

6. A process for the preparation of a compound of formula (Ib)

(Ib)
or pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof; wherein

comprising
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O reacting the conpound of forrmula (Xlla) with a
conpound of formula (Xla); in the presence of a

WO 2008/0266§5 or gani ¢ or inorgani c base; in a sol vRCIE/US2007/086936
m xture of solvents; to yield the corresponding
conmpound of formula (la). 6. A process for the
preparation of a conpound of fornmula (Ib) N ON NO
(I'b) or phapyacegiy cal 'y acceptabl epgal LI ester,
tautoner, sol vae or am de thereof; WRErein
conprising 72 V{
LIV I\ ON3
formula (Xb), ‘
formula (XI erelnLlsaIeaw wpoup; OL I N
Nro~ ONJ XIb) (XIla) ON (I O reacting the

compound of forjrula (XIIb) with a corrpund}f\%orrml a
c

compound of

(XI'b); in the preg of a tertiary orgs

I nor gani c ba%) “Q/ | vent or (Xlla) K/O
O

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

compound of formula (Xllb), wherein L is a leaving group;

0 L \N( (\NJ\
[Nj o) N\)

(Xlla) N/E h ' N (Ib)
~ @

reacting the compound of formula (Xllb) with a compound of formula
(XIb); in the presence of a tertiary organic or inorganic base; in a solvent or

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

7. A process for the preparation of a compound of formula (XI)
R1
I
[N]
N
H (X1
wherein
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m xture of solvents; to yield the correspondi ng

conpound of formula (Ib). 7. A process for the
w@e@par@ss on of a conpound of formula (Xl) R PAT/8Y007/086936

H (XI) wherein 73 WD 2008/ 076685 PCT/ US2007/ 086936

Rl is selected fromthe group consisting of

Cl_1loal kyl, C3_8 al kenyl, C3_ $cycloal kyl, (C3_8

cycl oalpyik h@éa@da.ldﬁythe dréapégryérétmgldm LW@J@%a{ényam

(A _8 al kyl carbon nprisi ng

AN A S S I o AR R
of alkREARIb A OPRyMher ei n* X is hydrogen or a nitrogen
protecting group and wherein both Z substituents are
t he sarﬁ@”ﬁ%ﬁ'@'ngare a |l eaving group, W|th a compound of

formula (XXI), kn an organlc sol vent, %heldthe
correspondi ng cqrrpound of f (XI) 8 A process
for the prepar Non of a c of formyna (Xla) 7
N N H (X a)[conpyising_x |7f|\1L>_
(XXI)
(XX) H o (X))

reacting a compound of formula (XX), wherein X is hydrogen or a
nitrogen protecting group and wherein both Z substituents are the same and
are a leaving group, with a compound of formula (XXI), in an organic solvent, to

yield the corresponding compound of formula (XI).

8. A process for the preparation of a compound of formula (Xla)
[N]
N
H  (Xla)
comprising
i ?
N [>—NH2 N
I > [ j (Xla)

Z 4 (XXla) N
(XX) H

reacting a compound of formula (XX), wherein X is hydrogen or a
nitrogen protecting group and wherein both Z substituents are the same and
are a leaving group, with a compound of formula (XXla), in an organic solvent,

to yield the corresponding compound of formula (Xla).
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(Xtla) Z Z (XXla) N (XX) H reacting a conpound of
formula (XX), wherein X is hydrogen or a nitrogen
WEe@BOTIeBTIg group and wherein both Z substitueP@BUS2087/086936
the sane and are a |leaving group, with a conpound of
formula (XXla), in an organic solvent, to yield the
correspondi ng conpound of fornmula (Xla). 74 WD
2098/ 07660 SX3br W@&%é%éﬁaﬁa c8mp8urﬁu @ﬁ@ﬁﬁulé Q)'(Ibklhe
preparation of a conmpound of fornmula (X b
(XIb) conprising XY | 12 N (XIb) Z Z (XXI'b) N
(XX) H reacting a conpound of formula (XX), wherein X
is hydrogen or a nitrogen Protecting group and
wherein both Z substituenfs arle the sane and are a
| eaving group, with a co oun of formula (XXIb), in
an organic solvent, to vyi the correspondi ng
conpound of for mul a (Xl b). EO &Iy ocess for the

preparation of a conmpound of fornula (XI1) R 1 (N N
H (Xl) comprising

he
M2 A

(XXIb)

(XX)
reacting a compound of formula (XX), wherein X is hydrogen or a
nitrogen protecting group and wherein both Z substituents are the same and
are a leaving group, with a compound of formula (XXIb), in an organic solvent,
to yield the corresponding compound of formula (XIb).

10. A process for the preparation of a compound of formula (XI)
R1

I
[N]
N
H o (XI)
wherein
R’ is selected from the group consisting of C4.1ealkyl, Ca.s alkenyl, Cs.

scycloalkyl, (Cs.s cycloalkyl)Cq.6 alkyl, (Cs.scycloalkyl)Cs.salkenyl and (C1.s
alkylcarbonyl)C4.salkyl;

comprising
R!
J/ll\l R'—NH, )
. \LZ (Xx1) [ j
(XX) H (X
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wherein RL is selected fromthe group consisting of

Cl loal kyl, C3_8 al kenyl, C3 8cycl oal kyl, (C3_8
weywBozdeky | ) C1L_6 al kyl , (CS 8cycl oal kyl) G3_ gal RENY 520871086936

(A _8 al kyl carbonyl )C1_8al kyl; conprising X Rl

RI-NH2 | N (XXI) Z (XX) Z H (XI) 75 WD 2008/ 076685

PCT/ US2007/ 086936 reacting a conpound of fornula

(XX), wWhgktRigh éémﬁomwdff‘?&ﬁnula woer aherdrPX s Kydrogen, whereln

substituents are the same and are a | eaving grou
whetiZrsubgtituepis s theusaspe pad AR & leaxip dreup e avherais the

| SRR R8AI0801iE AR 4O Stdspondthd B LRNTRALAR

of formula (XXI'), in water, yi the Correspondi ng

conpourtithod cormperndoffeamula QiX')An M‘aé%re%yl@'dﬁhet perresponding

| ound of formula (Xla) 7 N N H
(>éi ;I((;:ng?pq?lfsh%ga%yp 7 N>NH2 N (Xla) Z Z (XXl a)
N (XX) H reacting a conmpound “of formula (XX), wherein
hy I I he

Sal arSPRRESS o U BebardiGh 0 £ SBAHA T E R0

corrpound of forrrul a (XX) i resent as its

correspondi ng acid additi ogal t,

@

H  (Xla)
comprising
D_NHZ Y
j iy - ()
(XXla) N
(XX)

reacting a compound of formula (XX), wherein X is hydrogen, wherein
both Z substituents are the same and are a leaving group, and wherein the
compound of formula (XX) is present as its corresponding acid addition salt,

with a compound of formula (XXla), in water, to yield the corresponding

compound of formula (Xla).

12. A process for the preparation of a compound of formula (XIb).

comprising
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with a conmpound of formula (XXla), in water, to yield

the correspondi ng conpound of fornmula (Xla). 12. A
wEe@som®ss or the preparation of a conpound of POF/I81087/086936

(XIb). Y (N) N H(XI) conprising 76 WD 2008/ 076685

PCT/ US2007/086936 X Y NC N (XX) H reacting a

conpound of formula (XX), wherein X is hydrogen,

wherein bothyZ substituents are the same~qnd are a

| eavi ng group, and wherein Ehe conpound of [ fornul a

(XX) is pre as its corr |ng acid dition
salt, wth a cpnmpound of f rmJa(XXIa) I'n ter,
yi el d the gorregpondi ng—eerpoeura—ed fornqul a (X OXIb)77
Z Z (XXIb)
(XX)

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

both Z substituents are the same and are a leaving group, and wherein the
compound of formula (XX) is present as its corresponding acid addition salt,

with a compound of formula (XXla), in water, to yield the corresponding

compound of formula (XI).
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