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WD 2004/ 018423 PCT/ KR2003/ 001665 NEW BENZOYL
Pl PERI DI NE COMPOUNDS FI ELD OF THE | NVENTI ON 5 The

w@e@smm423 nventi on rel ates, in general, to racPOT/&ROK03/001665

enantionmerically enriched benzoyl piperidine
conmpounds and pharnmaceutically useful salts thereof, a
phar maceutical conposition c?nprising an effective
anmount of racem c or enantionerically enriched
benzoyl pi PEEVIBENZOYEURIBERIDINEICOMPQUNRSy ous
system di seases and a nethod of treating centra
nervous system di seases in a manmal . Mre

particul arly, theFqﬁﬁggQ?Flﬁﬂﬁprﬁnqgﬂqjtﬁﬁates to
racem c or enantionerically enriched O carbanoyl,

al koxy, azole or carbonate benzoyl piperidine
conpounds and pharmaceutically useful salts thereof

usef ulThe peesertcayenting relpies 48 g8n%stl IonaceBlG T ghanfiomeygigally enriched
RO R e A0uRPYRA T PO SRBRLLRRIELRREE o pharmacouia

Sition f mpplshigahn RFedtVe SBGEt oForaBAkit GROMNRAtGeri¢dly enriched
I NVENTI ON Many reports have discl osed that benzoyl

npey! i pdperelircocypoudds By teeag fcbmeal ingploys systed dissases and a method of
controlling various central pervous system (CNS
BB eREel RS AP dseasen @ggmraﬁﬁ-/cﬁ%e partculay, the present

anal gesics. .2 : : _ .

VPR Fzrg%?el%)}f’?ﬁqeéqml &_Ferbaﬁlgﬂr&eﬂfaél ; enric gdy P)-%e\rli)(%ﬂc]y_l, lkoxy, azole or

%Yﬂédi%&%ég%ﬂ gﬁp%[& coflipd&d %R phirmidcsuticBRy usdi@. salts thereof, useful
, 812, an

0, treatithb ylikease8 o pthe wyhtrdl n@vbensysteoxmzo bs a(yShsis amdeggrition disorder.
-ols were disclgsed in U S. Pat. No. 5,114,936. These
Abapbe presen inventiomig cprpernsd Witya pragesy fr ipyepatiag the same.

t herapeuti cal nedicines for managi ng CNS di sease, such

as antipsychotic and anal gesics. 25 Active research

and devel opnent efforts have been continued to be

directed to t hBAKHGREUND OF THE dANVENEION ne
conpounds for the treatnent of CNS disorders. WO

2004/ 018423 PCT/ KR2003/ 001665 2 SUMVARY OF THE
I NVENTI ON A princi pal object of the present invention

is to provide racem.c or nanti oner.i cal.ly enriched .
bonz oy A (RBPTE A CHIAHIS. DERh UBHILR B bads are effetively
fol.l ow . St r r ( n : .
T
antipsychotic and analgesics.

1-[n-(2-alkylthio-10H-phenothiazin-10-yl)alkyl]-4-benzoylpiperidines were
disclosed in U.S. Pat. No. 4,812,456 and 6,7-dihydro-3-phenyl-1,2-benzisoxazol-4(5H)-
ones and —ols were disclosed in U.S. Pat. No. 5,114,936. These compounds are found to
be very effective as therapeutical medicines for managing CNS disease, such as

antipsychotic and analgesics.

Active research and development efforts have been continued to be directed to the

application of benzoyl piperidine compounds for the treatment of CNS disorders.
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X (l') a+-n 10 wherein nis 0; and Ais selected
fromthe group consisting of phenyl which may be

waengnigszt ed with one or nore identical or di PEPK&RM03/001665

substituents selected fromthe group consisting of

hydr ogen, hal ogen, straight or branched chain al kyl of
from1l to 4 carbon atons, straight or 15 branched

chain al koxy of from1 to 3 carbon atons, nitro,

cyano, trifl uor cSEMMARY OF THECINVENTION

met hanesul fonyl and phenyl; thienyl; naphthyl;

pyridyl; and quinolyl; or nis an integer froml to

2; and A is selected fromthe group consisting of

phenyl pheno h may be 20 sybstjtuted with

one of* d’é‘iné‘p? e‘ﬁ%[?cé aP?t otheg PFQS%IF eHfVeBtYL ¢ 8t (Rnpiovide racemic or

FEFSELAC, B4R SIALP AR SRRl RALERRL 1y . g

sfru@ahbRimuRtDMERd phihaic@iicald acbspratdats @Hb?édif al koxy of
from1l to 3 carbon atons, nitro, cyano,

trifluoronethyl, trlfluoronethoxy, nmet hanesul f onyl and
phenyl; thienyl; naphthyl; pyridyl; and quinolyl; 25
X is selected fromthe group co’S|st|ng of

0- car banoyl , stralght q( brenm in al koxy of
from1l to 4 carbon, Yri azol e,
tetrazol e and carbo A AN ected from®he
group consisting of hydrogen, hal ogen, straight or
branched chain alkyl of from1l to 4 carbon atons and
strai Bt or branched chain al koxy of from1 to 3

car bo . WD 2004/ 018423 PCT/ KR2003/ 001665 3 Mre
spe0|55§@k&g the present benzoyl piperidine conpounds
represented by the above formula (1) conprises

I acemAdis Geleetad tfifonptherdrod donsieting ehsidnglowhioki My be substituted with
represented by the follow ng structural fornula (V),

oqney| qr| pore( idenhical sa5qdiffragny sultitents sRjoies| om~the group consisting of

hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or .

branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano, trifluoromethyl,
trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl; and quinolyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl;
and quinolyl;

X is selected from the group consisting of O-carbamoyl, straight or branched chain
alkoxy of from 1 to 4 carbon atoms, imidazole, triazole, tetrazole and carbonate; and

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to

3 carbon atoms.
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ANI IJn - Y (V) wherein nisO;and 10 A is selected
fromthe group consisting of phenyl which may be

waengnigszt ed with one or nore identical or difPET/®RR2003/001665

substituents selected fromthe group consisting of

hydr ogen, hal ogen, straight or branched chain al kyl of
from1l to 4 carbon atons, straight or branched chain

al koxy of from1l to 3 carbon atons, nitro and

trifl dore mp&ciﬁdally,aﬁhd presaphbdnydyl piferidinencdnspoandd rdpagented by the
from1l to 2; and Ais selected fromthe group

bgwe famplag Dotomprisps racespicsh enantipmerically epgighesbcompounds represented

R O A RO

hydr ogen, hal ogen, straight or branched chain al kyl of
from1l to 4 carbon 20 atons, straight or branched
chai n al koxy of fronPl to 3 caﬁbon atons, nitro and
trifluoronethyl;, an pht by sel ected fromthe
group conS|st|n§ rogen, strai ght or
branched chain nO 4 car at oms and
strai ght or branched chain al koxy of from1l to 3
carbon atons; and 25 RI and R2 may be the same with or
di fferent fron1each other and are independently

sel ectwhdrefr om t he group consi sting of hydrogen,

nmet hoxy, benzyl and 5 to 7- nmenbered aliphatic cyclic
conpoflidd af\ﬂo 2004/ 018423 PCT/ KR2003/ 001665 4 o R3

ALN I fé.hls\geleétyf!i lelokn the S%‘?‘&r?ﬁ gonglsﬁ% ﬂie\rl\lﬁp‘%ﬁﬁh IH’?ay §i8kted with

€ group consi
cﬁlléb&{ okt @RnMédl Nor @ifRreat smlﬁlehﬁe%‘lécféﬁ' frBin ﬂ“ef él%[lﬁ Nonsisting of
substituents selected fromthe group consisting o
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or

branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro and
trifluoromethyl; and naphthyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

Rl and R2 may be the same with or different from each other and are
independently selected from the group consisting of hydrogen, methoxy, benzyl and 5 to 7-

membered aliphatic cyclic compounds:
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hydr ogen, hal ogen, straight or branched chain al kyl of
froml1l to 4 carbon atons, straight or 10 branched
waeb@imoi1skkoxy of from1l to 3 carbon atons, nitPOGI/KR2003/001665
cyano, trifluoronethyl, trifluoronethoxy,
met hanesul fonyl, phenyl; thienyl; naphthyl; pyridyl;
and quinolyl; or nis an integer from1l to 2; and A
is selected fromthe group cdnsisting of phenyl or
phenoxy which may be 15 substituted with one or nore
identical or different substit@ents selected fromthe
group consisting ofRshydroge jen, straight or
branched chai n al ky friom {i ar bon atons,
strai ght or branch i # from1l to 3
carbon atons, nitro, cyano, trifluoronethyl,
trifluoronethoxy, nmet han Sﬂkfonyl, phenyl ; thienyl;
napht hyl ; pyridyl; and éﬂ olyl; 20 Y is selected
fromthe group consisting of hydrogen, hal ogen,
st rai Yhe'®®r branched chain alkyl of from1l to 4
car bon. q} , and straight or branched chai n al koxy of
from1%o carbon atons; and R3 is selected fromthe
gr oupaGe @e‘lb&&d 18mahe gidu@d&hﬁlstﬁfg dirpheeylachicthaiay beldupdtituted with
of froml1l to 4 carbon atons, aliphatic cyclic
oporpouna alenticabmr Slifferem substiosntatselested sfmm the grewry ypusisting of

hoger hlogen, s bm“n?e%f%{rbakﬁ%?gﬁg KT drg g or
b];a[r?gg%qt hﬁriug Gacifécgiyc 8P‘°ﬁ"‘o‘°1‘ﬁ ' ln% cgﬁ)gﬂyétoPﬁ@' ﬁltt}on'g%? trlﬂuoromethyl

one or nore identi cal ér ent
tﬁff&%ﬂn&tﬁsﬁ %e&ﬁhé%ﬁtf@@lfp}féﬁylt tmaangr  abghtie0nSiidyl; agd @iinoldl;
hydr ogen, hal ogen, straight or branched chain al kyl of
fromarto 4 carbon atons, straight or branched chain
al koxy of froml1l to 3 carbon atons, nitro and
trifl Doy @nigterg fromyhdo ’r?é‘f}ht hyl; Y is selected fromthe
gr OuDﬁgonSIlec%edngoanthgydrL?pg%]nsmlﬂiﬁ& Qﬂ%myﬁt 5@#194%){9 which may be

branc
substituted with one or more identical or different substituents selected from the group

consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl, phenyl; thienyl; naphthyl; pyridyl; and
quinolyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

R3 is selected from the group consisting of straight or branched chain alkyl of
from 1 to 4 carbon atoms, aliphatic cyclic compound of from 5 to 7 carbon atoms, and

benzyl:

i XIV)
St
A%N
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chain alkyl of from1l to 4 carbon atons, and straight
or branched chain al koxy of from1l to 10 3 carbon

wateawis4ahd X is i mdazole, triazole, or tetrarCI/ER2003/001665

noi ety having the following formula (XIl1): -N% 1) NN
UNNNN N 15 (XIl) 00 RAOK O/N/ Y An _ 20

(XVI) whereinnis O; and Ais selected fromthe

group consi sting of phenyl wh# ch may be substituted

wi t h wizdpeigane or nore identical or different

substituents selected fromthe group consisting of

hydr ogienn ikfegesdrem 0 9t% ai ght or branched chain al kyl of
froml.to. 4 carbon atons, straight,or rranched chai. .
1 Koxy ibfelfciahia i B0 enBiv e fhn Sy i B o SR ted with

ofd bf Qe oiﬂF&th or Qhifferfht! sub@tubml 888Eted M Ihd @rotip 8dHisting of
0O Als select eg fromthe group consisting of phenyl

hdrogdne halsyen\Bicaight B graheh s MOh 210 QLKyD 2BAEA 1 to 4 carbon atoms, straight or
PCT/ KR2003/ 001665 6 substituted with one or nore

biagehredi ehwiin afkoay fafefremt | siabdtoatbganatemseniéior e frifliaremethyl; and
%{@ﬁ@ consi sting of hydrogen, hal ogen, straight or

n hed chain alkyl of from1l to 4 carbon atonmns,

strai ' i eh Ol deeh Ostiight or branched
car bogﬁ%?ég#éé’ﬁiﬁ@{t%Fl%?gr%]%%@sgh}ggéﬁﬁh%g} orr(t;a\gt hyl; Y

cha#in skklyeef fesh firto hchiben glomspamiostimight bnigrandhed yhirio glmxy of from 1 to

hal ogen, straight or branched
3 carbon atoms; and

X is imidazole, triazole, or tetrazole moiety having the following formula (XII):

N N’ N N
N I I | |
(X1
/lol\ O
RO O v
M
n
(XVI
wherein
nis 0;and

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alky! of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and trifluoromethyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be



chain alkyl of from1l to 4 carbon atons, and straight

or branched chain al koxy of from1l to 3 carbon atons;
w@re4Ra8423 sel ected fromthe group consisting BET/KR2003/001665

strai ght or branched chain alkyl of froml to 3

carbon atons, phenyl and benzyl. 10 It is another

obj ect of the present invention to provide a

pharmaceuti cal conposition donprising an effective
SUBBIURY With '0a6 & iore Nd@ifiedlt drodiffetean bubstifefits GBleeted from the group

benzoyl piperidi ne conpounds represented by the above
casisticg of Aydogemltialogen,)straight prbranehpdaghain allie efofippUntps# carbon

represented b he ahove structural fornul a .
atpRf)| §tjalg ﬁ\%rgr&ﬁade ehalp plkoxy oF Tiopp bt r?gwa‘i’%?tgé%’smg?’ cyano and
[ ervous system such as psychosis and cognition
trgﬁ@%orn eﬂ}.’ 15 1t is still another object of the present
5 I nveny i p&eldctedof e itepraup®inkietinobf Hykespeh Ngplogdh swathhit er branched
of central nervous system such as psychosis and
cledmaliyl afifrati 4 de denarbon algmepandestraighy orraneied chain allfoxnof from 1 to
effective anpunt of racem c or enantionerically
3@WPP‘&H@H’Sb%‘{£oyI pi peri di ne conpounds represented by
t he f : ' ti
compatnde TeiE e O iy of SrhBh ordpired iy allot of
10)) 1 to(Makbon aténh, Yhemand bMky1. and a 20 phar maceut i cal
acceptable carrier to a mammal in need of psychosis
10 and cRORi hhdRert BBRAPY! thOFFNhEMIBER! BT bEIVideF a Thiarmaceutical
I NVENTION I n accordance with the present Invention, .
corhpositinmp comprrisiep rae seffective binothieof 2Eemie @t tanpationtesically gnriched

DR T S BRI SOk eGP Rlm o paricutar
thgelec%gl?Pg?}m d O{ggge%hgéq 5)? g{eeﬁé?gét %ﬁchalb{%ﬁx}%gzyg Ty, (XIV) and (XVD),

R GlA P P06 b8 6&ntral nerfoudslysterh sibh(ak pyychbsivdaet @ignition disorder.
is 0; and Ais selected fromthe group consisting of

15 Phenyj, g Qng@l%frf g@ ect 4P ?ﬁe’b il itWehflon RNGroGtde HHh&hod of treating

i dentical or di ent substituents selected fromthe
dHoRIEs &méﬁirﬁltﬂeﬂﬂ)uﬁfs?/stéiﬂ SichgR psydhakio gad cogiitia dikdrde@rin a mammal
branched chain alkyl of from1 to 4 carbon atons, .
bytadaiigisteriog ahOeffactine hmdurthef] racemhicosty enstipmerigally taprighed benzoyl

carbon atons, nitro, cyano, trifluoromethyl, . .
DT NG HOBRRBE A EPreRL L RO R #R5 1 STRRT HJQ%W? (Dninepasficutar, the

DABBLIN e BRI th ARV RHRRIN formula (v), (VIID), (XIV) and (XVI) and a

20  pharmaceutical acceptable carrier to a mammal in need of psychosis and cognition therapy.
DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention, the compound represented by the
25  structural formula I and pharmaceutical acceptable salts thereof can be prepared by the
following steps starting from amino alcohol compounds represented by the following

general structural formula (II):
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or nis an integer froml to 2; and Ais selected
fromthe group consisting of phenyl or phenoxy which

worey4loe84235 substituted with one or nore i dent PCHKRO#03/001665

di fferent substituents selected fromthe group

consi sting of hydrogen, hal ogen, straight or branched
chain alkyl of from1l to 4 carbon atons, straight or
branched chain al koxy of froMi 1 to 3 carbon atonmns,
nitro, cyano, trifluoronmethyl, trifluoromethoxy,

net hanesul fonyl and phenyl; ©hienyl; naphthyl ;

pyridyl; and quinol yl|;; amnd 28 S sel ect@g fromthe

group consisting f ydrr\pge , Yen, straight or
om 1™

branched chain a 0 4 carbon atons and
strai ght or branched chain al koxy of froml to 3
carbon atons. The nethod for preparing the am no

al cohol conpounds represented by the genera

st rucvhgrein :forrmula (11) will be described below in
detail.ﬁg5 eacti ng epoxi de represented by the
fol | Mg Y ructural formula (111); A 11,0 nv (111)

VO 20944 9&&4@@&6’%@‘%@8%9&%@% &xe%ém%lﬁklf‘ nﬁyq{é%_ug’stituted with

are the sane as above; "w t'h benzoyl piperidine

oh€ Pk aseBt ”dentival tohediffedehtowibegdtusits weletted | frémrthel @odd Wonsisting of
OY~(IV) HNI / Y5 wherein Y is the sane as .
haidibgane Halapeny straigh o ypranebed chainglinn 6f reohs 4 easbasories straight or

SRS L P A LA R (U e S
L T T
with @ 10 (S)-enantioner yields only a product with
(S)-enantioner and a starting material (I1l1) wth an
(R) - emisraniinteger fjanel ds2:mdy a product with
(R)- eﬂairs]t sie?ercr’Ferd' from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl;
and quinolyl; and

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alky! of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to

3 carbon atoms.

The method for preparing the amino alcohol compounds represented by the general

structural formula (IT) will be described below in detail.

Reacting epoxide represented by the following structural formula (III);

0]
S

(IID)
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The nethod for preparing the O carbanoyl benzoyl
pi peri di ne conpounds represented by the foll ow ng

w@emenad42xt ructural forrmula (V) will be descri PeOKReI0301665

in detail. 15 OO0 RR-NOAN-OY (V) n wherein
20nis O0; and Ais selected fromthe group consisting
of phenyl which nmay be substituted with one or nore
identical or different substi&uents selected fromthe

gr oupwIgeRélf nSit Agare he Jay@aodefined BBdvegen, straight or
branched chain al kyl of from1 to 4 carbon atons,

st r ai @ittt bazoyllpipenidhedepbanted dly kexyllokingrstoetdral fordula (IV):
carbon atons, nitro and trifluoronmethyl; and 25
naphthyl; or nis an integer froml to 2; and WO
2004/ 018423 PCT/ KR2003/003665 9 A is selected from

the group consisting of phenyl or pheﬁ iy whi ch may be
substituted with oneforYynor ontic r different
substituents sel ect from group consi sting of

hydr ogen, hal ogen, straight or branched chain al kyl of
froml to 4 carbon atons, straight or branched chain
al kowlereifi ¥ isdhe $antems3lefingdmabaveit oms, nitro and 5

trifluoronmethyl; and naphthyl; Y is selected fromthe

gr oUptoGoithésiel aiiﬁn@falchh/(ﬂ rco;gpdsundh fdpageited by thaisghétuarl formula (I1).
branched chain alkyl of from1l to 4 carbon atons and

strai g vl 'h@{égfiﬁéi e %El%(z)éﬂehl%% é 5%& (tI o \3, VIL XIV and

car bon atons; same

VT fdegenas sdlélg’mnetaﬁﬂWOMB efal“cﬁigdnﬁéﬂial (IIIQ larstki'@@ldﬁmhhy(ﬂl) with an
selected fromthe group consisting of hydrogen,

(Seerotiymer byaelds pnlsiadpraduce with (&)smaa@aeraandmmmag aypégriap (I11) with
o RO O LSt B BN Garpors +

The method for preparing the O-carbamoyl benzoyl piperidine compounds
represented by the following general structural formula (V) will be described below in

detail.

0
R1R2N/lLO O/U\@Y
A\HJ\/N V)

wherein

nis 0; and

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

or

n is an integer from 1 to 2; and
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15

structural formula (V) are prepared by reacting am no
al cohol represented by the general structural fornula
W@ bdoj/ovdsed 1, 1' - carbonyl di i m dazol e and t hen W¢HhKR2000801665
base represented 15 by the foll ow ng general
structural formula (VlI); RIRZNH (VI) wherein Rl and
R2 are the sane as defined above. 20 This procedure is
summari zed as set forth in Reaction Schenme | bel ow. WO
2004/ §1;842R3 (BEHIHRARY %/r(%l@t@@istiﬂé) of Baasl icorphBategnehichGnay be
1) GO OO COHY 2) NHRIR2(VI) RR2NA nO -"-0O A~/ N /
slstifuted) with ofle @r hibteRAERNaLPr @fhwnmsmbstituentsweﬁxte@\ﬁm the group
Details of the reaction c¢cqnditions described j
CRENE Of PtiaTe kel HEsaHb o SHAChed R HBTLgh Jams] g4 carbon
f the. I 0 n , :
ago e esﬁf1 1%gl!t‘ri%gntmo Ch% é]e‘)hgﬁlsta %?ﬁ ﬁognﬂn@# e?i tgl\/é(ﬁri);&} sa toz%séur?tm and
1M étRy10ank dWph@§i; W th 1, 1' - car bonyl di i m dazol e
rangi ng ~from about 2.0 to 3.0 equival ents. Thi S .
r eact Yansdlectqurfadro tebgrpup gensistitlg ofiydseges. halogsay siraighs oppranched

10 to 30C, Wthout purificatjon, the resultjn

chsip alierbef e 110 4 saebancaioms #14 srajebt 4 yerhed iy afkginy gf from 1 to
of .am b represented by the general formula (V)
3a(iarbgmtag°2n'psé%§ ure of 10 to 30 Cto give the conpound

of thg.g I raula ( i bﬁ{myl H ¥t d
an 10%%&?@?3% n{sagll \ggn ®stich a"igﬁld?gtdﬁfyg%égt er gﬁéd o and are

ih@bERIRUAY Qlldttsintrord thagrege balstndyhydesyehomeths Ry, bemdyl and 5 to 7-
such as di chl oronet hane and chloroform or the m xture

rhdnebiepaf aliphaticheclisenpoundRkeact i on Schene |, HX

represents an acid capable of formng a

phar mpgo | Qghbahbyl Vel psrtitiingl ¢dmpobadd agiresentetlr byehe general
atom Specific exanples of the anhydrous acid used

stroctutah orprubp@fadre prepefedt hereadingounino plgphol reprspangadeby the general

conmpound (V) 15 .include hydrochl oric.acid,..sulfuric
OB T RabE 5 B S B g e s
bcyI the fo‘flowing general structural formula (VI);

RIR2NH (VD)

wherein R1 and R2 are the same as defined above.

This procedure is summarized as set forth in Reaction Scheme I below.
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acid, malonic acid, salicylic acid, malic acid,

fumaric acid, oxalic acid, succinic acid, tartaric
wa@edod/o18428t i ¢ aci d, gluconic acid, ascorbic acPdI/KR2003/001665

mal ei ¢ acid, aspartic acid, benzene sulfonic acid,

nmet hane sul fonic acid, ethane sulfonic acid,

hydr oxynet hane sul fonic acid and hydroxyet hane

sulfonic acid and the like. Alditional acids can refer
RefcticRehemegut i cal 20 Salts", J. Pharm Sci., 1977;
“B6(1)T I-I9. This preparatlon IS executed in a

reacti on nedi a MMICh can be exenpllfled<by an o}

et her eal soIv n h as rofu
soIveRt vol , soP %L%igg h
ethyl ah ogenated hydrocarbo vent ,

t he n1xtures thereof An et hereal sol vent |s
recommended 88 an addition WO 2004/ 018423

PCT/ KR2003/ 001665 11 sol ution, including ethyl et her,
propyl ether, isopropyl ether, butyl ether, isobutyl
et her. The cgmcentratlon)Qf th ound (\0 IS on
the order of—abeut- 0. 0% gg%?\p
preparing the al koxy bef 9
represented by the follow ng 'general structura

formula (VIIl) will be descri below in detail. 5 O
R31 O~ AN~ i Y (VIII) V\,herel 10 nis 0; and Ais

b cubEcils s et CURSHR deiiriret 4L ReRaaN Sspdhe 1o W oltows.
s Mees OérSI%Hgﬂllh (ﬁmﬁsek CloSfle caﬁpwae(h\?r fiéRoncentration of the

CONS gen, ogen, raig ranched

s&hﬁignméﬂeﬁw (I0fis fab&m d.003 te 0 dambles v&ﬂp[m’-ca&bdirﬁyl@hﬁldmde ranging
15 branched chain al koxy of from1l to 3 carbon atons,
froint abwut 294 3.0 equivhlentsr Biietdagtion is preférpbly canmed lookat a temperature of

G AR, g b e 1 10

eﬂwg% %?C%\%r?l L ﬁaﬁ%‘ r%@%se%%@@ uté@ ?eciieﬁatl 'f(g- f(lwg%tgay glrn%Erature of 10 to

J00eNtol SRk Ry c&hﬁcfu%ﬂedﬁth@ URAérhl Bk B8l eFbethit lcaiaiBelation, an
group consisting of hydrogen, hal ogen, straight or

eltteseat Beltethsich aal diythybfther end Iettabydrofimary on halogenated hydrocarbon

solvent such as dichloromethane and chloroforrn or the mixture thereof may be used.

In Reaction Scheme I, HX represents an acid capable of forming a
pharmacologically useful salt with the basic nitrogen atom. Specific examples of the
anhydrous acid used for the preparation of the compound (VII) from the compound (V)
include hydrochloric acid, sulfuric acid, phosphoric acid, acetic acid, benzoic acid, citric
acid, malonic acid, salicylic acid, malic acid, fumaric acid, oxalic acid, succinic acid,
tartaric acid, lactic acid, gluconic acid, ascorbic acid, maleic acid, aspartic acid, benzene
sulfonic acid, methane sulfonic acid, ethane sulfonic acid, hydroxymethane sulfonic acid
and hydroxyethane sulfonic acid and the like. Additional acids can refer to “Pharmaceutical
Salts”, J. Pharm. Sci., 1977; 66(1): 1-19. This preparation is executed in a reaction media
which can be exemplified by an ethereal solvent such as tetrahydrofuran, an alcoholic
solvent such as methanol, an ester solvent such as ethyl acetate, a halogenated hydrocarbon

solvent, and the mixtures thereof. An ethereal solvent is recommended as an addition



10

15

20

25

atons, straight or branched chain al koxy of from1l to
3 carbon atons, nitro, cyano, trifluoronethyl,
wo eoofousaed et hoxy, mnet hanesul fonyl, phenyl; thP@nKiR2003/001665
napht hyl; pyridyl; and quinolyl; 25 Y is selected
fromthe group consisting of hydrogen, hal ogen,
strai ght or branched chain alkyl of from1 to 4
carbon atons, and strai ght oflbranched chain al koxy of
sélutdon, IndwiinBethglrdiien propyietheq bpiRPyl stherebutgl alebrf isamiyl lether. The
group consisting of straight or branched chain_al kyl
coifcenttatiomof thecomperrdyyn inewnhs order phhout 8.08 {3 meles.
conmpound of from5 to 7 carbon atons, and WO
2004/ DisSARMoPEdY piRpHmE the b3y beRzoybeipeyitline Thapaiiridsxgpresented
benzoyl piperidi ne copnpounds_represented, by the . .
bijeep P e RaRSthsH PRI (VU011 eclepfriogd belgviy detail
reacting am no al cohol represented by the genera
structural fornmula (I11) wth methanesul fonyl chloride
and triethylam ne and then wigh al cohol 5 represented
by the following g Qeral stru@tural fornmula (IX); R30H
(I1X) wherein R3 is the gamy a S Rned above. 10 The
al ternative met cNNVEr si f' ami no al cOHB)
conpounds (I11) to tallkoXy Dbenzoyl piperidi ne conmpounds
of the general structural formula (VIIl) in which Ais
phenog& is to react am no al cohol represented by the
gener P&t yctural formula (11) with sodium hydride
and then with al kyl halide represented by the
follow ng general structural fornmula (X) to produce
al koxy ip@naa@y! pi peridine conpounds represented by the
general 15 structural formula (VII1); R3Z (X ) )
wher eidnis Zelested filoal thg@roupt emsistinghofphenil which mayheowbsfiuted with

or iodide, 2Q The pharnaceutically acceptable salts . .
P crempre: sl gt AfiReRt SYPSHIERS| FIFCRAERY e cRioyy consisting of

hgzidxg)%r riﬁj?l:ao %et\%\,ﬂ%?ﬁ%ﬁf&%&é@éhé&r ghaéﬂgérlﬁl% Y& £ Eﬁg&p étgmis,rbtrai ght or

Ication. Thi
RAREEH Wheinl SIkERMBRIfroh@d]l a6 3 arbodl 4Bmis) nBRQCdyafd) trifluoromethyl,

Scheme |1l below. 25 WD 2004/018423 PCT/ KR2003/ 001665
trifluoromethoxy, methanesulfonyl, phenyl; thienyl; naphthyl; pyridyl; and quinolyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl, phenyl; thienyl; naphthyl; pyridyl; and
quinolyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched

chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to

3 carbon atoms; and

R3 is selected from the group consisting of straight or branched chain alkyl of

from 1 to 4 carbon atoms, aliphatic cyclic compound of from 5 to 7 carbon atoms, and



13 Reaction Schenme Il 0 1) MsCl, TEA O 2) R30H(IX),
TEAR3, 0 OH Ar 11 N Yor ANY n v 1) NaH n 2)
wWOBWEM)84¢3 1) (VIIl1) O HX R3.0 Al No n _HX PFXI/KR2003/001665
Details of the reaction conditions described in
Reaction Schene Il are as follows. For the conversion
of the conpounds (I1) to the conpound (VIIl), the
concentration of the startindg material (11) is about
b&nzD5 to 0.1 noles wi th net hanesul fonyl chloride
ranging fromabout 3.0 to 4.0 equivalents and
trietted ARbAE bEBBYI PideridiRitGREBNS réprésentdd by the general structural
equi valents. This reaction is preferably carried out
fatmube (G ér prepared bf ré@cting 30iGo aWthb@prei@ltmby theganéralnstructural
the resulting internediat with 1 to, 1,0Q
fugila, ANbAvE Sretnesiion! ?@gﬁ@% &R éaeﬁg\yla{w Q%ﬁtﬂ dhi Wit aleohol
NP8 90 Cto give
3 %pggé%%‘g%gﬁ%fgﬁ%‘?’ﬁ?% e%@ééﬁfrg%%&r}ﬁ%b?m ). For this
al kyl ati on, an ethereal sol vent such as diethyl ether
and tetrahydrofuran, a hal ogenat ed hydrocarbon sol vent
such as dichl oronet hane and chl orof orm an al coho
sol vent such as nmet hBAG@H, ethaf¥ and 15 propanol, or
the m xture thereof may be used. For the alternative
conversion of conpound (I1) to the conpound (M I1) in
which A is phenoxy, the concentration of the starting

”ate!fégﬂéreﬁl'lia)lsltﬁe ?ahfé%d&i&@lab@veo 1 noles with sodium
hydride ranging fromabout 1.0 to 2.0 equivalents. The
m xt u | ent s

0 2 kyl Thaf AR &eilgﬁfrﬁ%aowsmeofégﬂ%? SRR hlpRurigm to atkoxy

b'&tyo§1 ?ﬁtﬁne rbdngooagdsoasﬂrﬁr b4l %ﬁﬁéth?aqj f@Hﬁul@t(VﬁI) in which A is
tenper ature of to 20C. For this alkylation, an

phédoey dato reac] aeind adaohbl @presineddhlyyt thet gmerahstdlctural formula (1) with
tetrahydrof uran, a hal o% enat ed hydrocarbon_sol ven

sedjsp hydride and then with alkyl halide represented by the following general structural

formula (X) to produce alkoxy benzoyl piperidine compounds represented by the general

15 structural formula (VIII);
R3Z X)

wherein Z is a halogen atom such as chloride, bromide or iodide.

20 The pharmaceutically acceptable salts thereof can be obtained by treating alkoxy
benzoyl piperidine compounds (VIII) with an anhydrous acid in a solution without further

purification.

This procedure is summarized as set forth in Reaction Scheme II below.

25
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as di chl oronet hane and chloroform or the m xture
t hereof may be used. WO 2004/018423 PCT/ KR2003/ 001665

wddookifRenct i on Schene |11, HX represents an acPdI/KR2003/001665

capable of form ng a pharmacol ogically useful salt
with the basic nitrogen atom The nmethod for preparing
the azol e benzoyl piperidine conpounds represented by
the general structural formulld (XIV) in which Xis
Regetitmz8dhemetlf i azol e or tetrazole noiety 5 having the
foll owi ng general structural formula (XII) will be
descri bed belowin detail. 0 X~ ANl Yn (XIV) 10
wherein n is an integer fromO to 2; Ais selected
fromthe group cogsisting ofypbangh which may be

0
substituted wth llong or norgrseansireal or g ffereqt

substi t s [se ect Y om theg—grotp~consi st i Rg of Y
hydr of Tn ogen, S¥fai ght %rNaQranched c‘h;ivk\akﬂ of

froml to 4 carbon atons, stpasgRkf or 15 branched
chai n al koxy @? from1l to 3 carbon atons, nitro(\did
trifluoronethyl; and naphthyl; Y is selected fromthe
group consi sting of hydrogen, hal ogen, straight or
branched chain alkyl of from1l td®4 carbon atons, and
strai ght or brthched chaffeal omlto 3
car bon atons; and 20 XAL{%}L@'( azol e, iYazol e, or
tetrazol e noiety having e Tghfowng formula (XI1):
NNl NNN NNNOCNN NNNNN NI T 1T I (XIl) 25
The azol e benzoyl piperidine cqgpgounds represented by
the general structural fornmula (XIV) in which Xis
i mdazole, triazole or tetrazole noiety having the
ener al
g Details of the reaction conditions described in Reaction Scheme II are as follows.
For the conversion of the compounds (II) to the compound (VIII), the concentration of the
starting material (II) is about 0.005 to 0.1 moles with methanesulfonyl chloride ranging
from about 3.0 to 4.0 equivalents and triethylamine ranging from about 3.0 to 4.0
equivalents. This reaction is preferably carried out at a temperature of 0 to 30°C. Without
purification, the resulting intermediate is treated with 1 to 1,000 equivalents of alcohol
represented by the general formula (IX) at a temperature of 30 to 90 °C to give the
compound of the general formula (VIII). For this alkylation, an ethereal solvent such as
diethyl ether and tetrahydrofuran, a halogenated hydrocarbon solvent such as
dichloromethane and chloroform, an alcohol solvent such as methanol, ethanol and

propanol, or the mixture thereof may be used.

For the alternative conversion of compound (II) to the compound (VIII) in which
A is phenoxy, the concentration of the starting material (If) is about 0.01 to 0.1 moles with
sodium hydride ranging from about 1.0 to 2.0 equivalents. The mixture is treated with 1.0
to 2.0 equivalents of alkyl halide repregented by the general formula (X). This reaction is
preferably carried out at a temperature of 0 to 20°C. For this alkylation, an ethereal
solvent such as diethyl ether and tetrahydrofuran, a halogenated hydrocarbon solvent such

as dichloromethane and chloroform, or the mixture thereof may be used.



WD 2004/ 018423 PCT/ KR2003/ 001665 15 structural
formula (XI1) is prepared by reacting am no al cohol
wo epresant ed by the general structural fornmul BCT/KRR003/001665

wi t h nmet hanesul fonyl chloride and triethyl am ne and

then with azole represented by the foll ow ng general

structural formula (XI11): 5 (XIIl) NNUNNNNN N

HH HH The pharnaceutical | Y*acceptabl e salts thereof

can bl dereioredSdhymer éht 3y mpobants benzoid @ppdei df norming a

conmpounds Wi th_an anhydroqus acid in a solution wthout

pheragelpgically LEEW?FE}HC‘HFE}‘/HWbaﬁ‘ﬁpgmﬁ?rb%%ur e is sumari zed

as set forth in Reaction Schene |1l below. Reaction.

SC h e n’Ehd ﬂnbthOd f()r pvsmaring'r@awle(}dml&byi’ pieriding| cogrigoiunds, refrgygknted by

th genppql pprl}cttmay foqm)(la (%I}{Q in p&lch(lxa( N_lmu&gégle trp@zm?( c}q tetrazgle moiety
( f i , ,

o e ot SRRy LR BB g bty et

follows. For the conversion of the conpounds (I1) to

the conpound (XIV) in which X is imdazole, triazole

W

or tetrazole noiety havi e neral structural
formula (Xi1), tmf ntrlati fy
A N
n (XIV)
10 wherein

n is an integer from O to 2;

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or

15 branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to

3 carbon atoms; and
20 X is imidazole, triazole, or tetrazole moiety having the following formula (XII):

N N W N-—h\l\ lrl\l—-\\
v (N L L N NN

N r? N rr N
l

25

The azole benzoyl piperidine compounds represented by the general structural

formula (XIV) in which X is imidazole, triazole or tetrazole moiety having the general
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the starting material (1l) is about 0.005 to 0.1 noles
wi t h net hanesul fonyl chloride ranging 20 from about
wQa 20408433 0 equi val ents and tri et hyl am ne r angP@OKR2@31001665
about 1.0 to 3.0 WD 2004/018423 PCT/ KR2003/ 001665 16
equi val ents. This reaction is preferably carried out
at a tenperature of 0 to 30C. Wthout purification,
the resulting internmediate i d3treated with 3 to 4
seaetinab femui’ (XA iapodperedrigpreactimgtaadndylcolind rggrmssnted by the general

formula ( Xlllg at a tenperature of 30 to 90 Cto?n:'e
strhturat Bwpalat Mthtmf‘éha@@ﬂéfoav qhdariigiond (riethyylemige apghfen with azole

react t her eal o uch di et hyl et her
r%&*f‘%ﬁhﬁ?&?@ Wﬁﬁeﬂera rf‘%&%‘ngtngalaﬁial ocar bon sol vent
such as dichloronet hane and chloroform or the

m xture thereof may be used. In Reaction Schene II1,
HX represents an acid capable of formng a

phar macol ogi cal | y usef uI salt wt h t he baS| c nitrogExll

atom The met hodN H\m nge@h car Nat e benzoyl
pi peri di ne corrpdiJ s re dent NLO tlMe fol | ow ng
general structur formuli ( XV )HWI [ b descri bed

bel ow in detail. O RAOA O A4/ NLTr" (Xvl) n 15
wherein nis 0; and Ais selected fromthe group

consi sting of phenyl which ma e bstltut
one o&h ﬁ%rqaa‘féﬁ?%bapccgptag ef§a§§ @}ﬁreog GBR R gaﬁrtlélg By treating azole
t S} r
RESE Qfferl R A 00 e RSP 2L, DY SRR without futher
phrigiesth@dn atons, straight or 20 branched chain al koxy
of from1 to 3 carbon atons, nitro, cyano and
triflyq 33‘?&165%% is Qﬁ“n fied 288t KM ﬁeaé’tfoﬁ@cﬁeﬁl@llgbel@@d
Ais se cted romt e group consisting of phenyl or
phenoxy which may be substituted with one or nore
identical or different substituents selected fromthe
roup 25 consisting of hydrogen, hal ogen, straight or
ﬁmﬂe&éﬁ&nﬂ_m alkyl of from1 to 4 carbon atomns,
strai ght or branched chain al koxy of from1 to 3
carbon atons, gnitro, cyano and _trifl uoronet hyI

1) MsCl, TEA
OH Q)J\©>Y 2) azole(Xlll), TEA
A .
5
(1 XIV)

(0]
N N
X ¢y ¢
HX Y N N
A%N X = l '
— n
HX

XV)

Details of the reaction conditions described in Reaction Scheme III are as follows.
For the conversion of the compounds (II) to the compound (XIV) in which X is imidazole,
triazole or tetrazole moiety having the general structural formula (XII), the concentration of
the starting material (II) is about 0.005 to 0.1 moles with methanesulfony! chloride ranging

from about 1.0 to 3.0 equivalents and triethylamine ranging from about 1.0 to 3.0
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Y is selected fromthe group consisting of hydrogen,

hal ogen, straight or branched chain alkyl of froml
wo o004/0csebon at ons, and straight or branched cP@i/RR2003/001665

al koxy of from1l to WD 2004/018423 PCT/ KR2003/ 001665

17 3 carbon atons; and R4 is selected fromthe group

consi sting of straight or branched chain al kyl of

from1l to 3 carbon atons, phédfyl and benzyl. The
eqavdlaratBhibaction is prqde'abldl cagried arup atia dsnpreehure HE 1t tecBOE’fy Without

the general structural 5 formula_ (XVI) repaie
PriaGefIPRg tlﬁnrwaltlagcmmeihéﬁﬁr s dgtted wyh t%éOgj;rf‘&uma zhis”bt azole

StIuctuna C (ol

SRR, e, sl GHED e g bARE W) {00 % v e
c88p&IAl ofSthe %hé%ﬁlaforﬁﬁfar'm\@ ( Xt tnis r% (a}i\@tﬂxareal 15@lvent such as
wherein R4 is the same as defined above.
distad metheut amdl teyralgdodpanb| & haibg&atledueﬂigdlbcarhmn bsolvent such as
obt ai ned by treating r bonat e benzoyl pi peri di ne
dichlepernethanesnd ghigreferh pat ‘1&9&%1%? therept may bt vedon wi t hout
further purification. 15 This procedure is summari zed
as seln fReattion ScRemet lbn H5E heapeesents bait oawid ®@paldei of forming a
Scheme 1V O 1) CDL QO OHd Y 2) RACH(XVII) ROJ~ O\ Y
pharmacalogically ‘}SF@F sl with the bpsie giiogen PRy X Rao' k 0 + vy
An NnHX (XVII1) 20

The method for preparing the carbonate benzoyl piperidine compounds represented

by the following general structural formula (XVI) will be described below in detail.

O O
ISR,
XVI
AN VD

wherein

nis 0; and

A is selected from the group consisting of phenyl which may be substituted with
one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and trifluoromethyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano and
trifluoromethyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched

chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to



WD 2004/ 018423 PCT/ KR2003/ 001665 18 Details of the
reaction conditions described in Reaction Schene |V
wae@4as84b®l | ows. For the conversion of the coPEDERA®3/001665
(I'l') to the conpound (XVI), the concentration of the
starting material (Il1) is about 0.005 to 0.1 noles
with 1,1'-carbonyl diimdazole ranging fromabout 2.0
to 3.0 equivalents. This readfion is preferably
3canbon edbsygndat a tenperature 5 of 10 to 30C. Wt hout
purification, the resulting internediate is treated
wi t h R4 tin sﬂlg:@@i)fromqthemmmw@srsfmgﬂ% shaight eppbrasehed ediaipyalkyl of
t he gener al forrrulg\'wé)@ld1 a‘t a tenperature of 10 to
frgp o deaghapeatpny ph %137l t he general formula
(XVl). For this carbonylation, an ethereal solvent
s uc h Hee @arlmriagd beemyé piparidine eompoiypds esipuesanied By the general structural

s fQoRR O Dt HENEeL M ey SREPTICogR! TRESTISA bt deggeprgbiructurl
f&ﬁ%lé’?l 39t 1310-cl,n$ ﬁigé‘i%id%lef% ”ﬁeﬁ\évﬂt%lcfoﬁ{ﬂl ge%SéS% bied by the

an aCI ca abl ar rraco 0ogl Ca

f«ﬁﬁiﬁln%f\gérlaraﬂ bieudpaal fornilé COYER at om Representative
exanpl es of the conpounds (1), (V), (MI1), (XIV) and
(XVl) from schene I, II, Ill and IV include the
follow ng structures: WO 2004/018423 PCT/ KR2003/ 001665

1900 00 00 HZNx Fl Z HZNx NHCI F
FF OOOOOO FI%@%CIN '&ggklleNHCIII—ZNNHCI
FI FF C / / A/ O00O0 a0\ HMNO Hz
10 \xOCpCIHNHCI/Fa\NHCI/FCICIOOOO
wherein R4 is the same as defined above.
The pharmaceutically acceptable salts thereof can be obtained by treating

carbonate benzoyl piperidine compounds with an anhydrous acid in a solution without

further purification.

15 This procedure is summarized as set forth in Reaction Scheme IV below.

Reaction Scheme IV

0 1) CDI 0 0 '
2) R4OH((X Vil
OH ) v > R4O)LO
Y Y
A\HJ\/N A\H/K/N
n n

(i) (XV1)

HX

XV
20
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HN a Al ONHCI F hIZN O QJTJIAQF 000000\ HNO
0 a 0

HZNxO HCI HZN O HCl  : oOOF N F\ O 00O0O0HNO
WO ROOKAN4E HCl / HZN A O NHCI ON a \ NHC ( / PFCI/KR2003/601665
F\r FF/ / / F ZNOOOOOO \ a\ ONHC / F i
6-1- ONHCI HZ\ ONHCI / "k r CbFI / C 0O0O0O0O

0O HZNAONC | \ HZNIOHC \ HZN O HCl | \  b~c-I N/

C ONI ~- 1/ d d W 20d4/018423

PCT/ KPeait3¢ftbe 665tiorr@npicBndedeibadl iNReaction)Sckieiae 1V arqpasdollows.
F(I}H%Ie c!)mi/ersﬁorpg tlﬁlglcorl?lpouﬁldls_lﬁl)' ’c/o}hé Eon%é?md%l)q tl?eoconcentration of the
starting material (II) is about 0.005 to 0.1 moles with 1,1’-carbonyldiimidazole ranging
from about 2.0 to 3.0 equivalents, This reaction is preferably carried out at a temperature
of 10 to 30°C. Without purification, the resulting intermediate is treated with 1 to 1,000
equivalents of alcohol represented by the general formula (XVII) at a temperature of 10 to
30 °C to give the compound of the general formula (XVI). For this carbonylation, an
ethereal solvent such as diethyl ether and tetrahydrofuran, a halogenated hydrocarbon

solvent such as dichloromethane and chloroform, or the mixture thereof may be used.

In Reaction Scheme IV, HX represents an acid capable of forming a

pharmacologically useful salt with the basic nitrogen atom.

Representative examples of the compounds (I), (V), (VIII), (XIV) and (XVI) from

scheme I, II, III and IV include the following structures:
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FI\V NI/ NC' v The present invention includes
woreihots2df treating psychosis and cognition PUBERIGBEH01665

in a manmal which conprises adm nistering the

conposition of the conpound of 5 structural formula

(), (V, (MI1), (XIV) and (XVI) to a mammal in need

of psychosis and cognition #herapy. This activity was

exam ned through the anti-clinbing behavior test, i.e.

the test for suppressing the clinbing behavior

i nduced by aponorph|ne |m_plce A deS|gnateq anougt

of th@};est conpound masklnt rit oneal |y bﬁNO
CR 1o CD strailn

adnlnﬂet red severa
”B“ﬁi @,(bo vy fwei ght 0 %@ 25g; one grlup, 6 nice),
and™~ach of the animals was charged in an individua
colum cage of 12 cmin dianeter and 14cmin hei ght
having netal poles (each pole, 2mmin dianeter)

vertlca,Fy |n taIIed and a nange al ong the periphery

-

th int cm Co be tested for
ant |W|t tnt raperitoneal |y
5 glven oraIIy a |od tlne intervals, e.g. 30

n1nutes 60 m nutes, etc., prior to the aponorphine
challenge at a screening dose of 0.1-60ng/kg. WO
2004/ 018423 PCT/ KR2003/ 001665 25 For eval uation of

C|Iﬁb”ﬁ% 3

anleLﬁ

o}

eadings are taken at 10, 20 and {3}
ponor phi ne adni ni stration acc!r

t he ng al e: Score Evaluation 0O A gopaws
wer n ?ﬂe floor 1 One paw seized the pate of t he
cage 2 Two paws seized the pole of the cage 3 Three
paws sei zed the pol e of the cage

Hel HC

HCI HCI

md*@ md‘@
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4 Al four paws seized the pole of the cage 5 Mce
consistently clinbing before the injection of
wa@poaoigaki ne will be discarded. Wth full-deveCDERA03/001665
aponor phine clinbing, the aninmals are hanging on to
the cage walls, rather notionless, over |onger
periods of tinme. By contrast, clinbing due to nere
mot or stimulation usually onl2y |asts a few seconds.
The £l inbiong scores are upd|V|duaIby total ed ( x4 mal o

sceye; nnusgipv 1 qﬁfkﬁﬁ o%@tqtﬁﬁij
sc(ﬁDeKegljt @&ont r Wﬁuﬁ@vehl g:?z,/\ @/’\»
i nt¥aperi t oneal | y~aponor phi ne cut aneously) g set

to 100% ED50 values with 95% confidence limts,

qf?hbated y a linear Jegre35|on anaIyS|s oof S
of &oc s of ot a1s nventi on a@s %Qﬁa@?
sta nt i psychot resent abl e

e 1 dinbing se Assay EDso nfg CONPOUND
P O carbanmc acid

IO
[ Dr o benzoyl oplper¢d|n l-yl]-1 4.8 9.7
e t’yur?t er 2 4 PCT/ KR2003/ 001665
a ba aC|dy#;Ti“
(4 fl uoro-benzo -plperldln | 1 0.96 4.3 vy

47
phenyl -et hyl ester (R)-carbamc acid
4- (4-fluoro-benzoyl)-piperidin-1 17.8 46.2

2
Io
26
2- [

]1-1-

2- [

yl]-1-phenyl -ethyl ester¢carb c acid

1- (3-chl or o- phenyl ) - 2- [@- 4@%? 0.56 0. 94
benzoyl) - pi peri di n- 17@% | estfer carbam c acid
1- (3, 4-di chl or o- phenyt)>2-[4-(4-fluoro 0.32 0.48
A8 SR S S
peSepet bsSegs

NC

The present invention includes methods of treating psychosis and cognition
disorders in a mammal which comprises administering the composition of the compound of
structural formula (I), (V), (VIII), (XIV) and (XVI) to a mammal in need of psychosis and

cognition therapy.

This activity was examined through the anti-climbing behavior test, i.e. the test for
suppressing the climbing behavior induced by apomorphine in mice. A designated amount
of the test compound was intraperitoneally or orally administered to several groups of ICR
CD strain male mice (body weight, 20 to 25g; one group, 6 mice), and each of the animals
was charged in an individual column cage of 12 cm in diameter and 14cm in height having
metal poles (each pole, 2mm in diameter) vertically installed and arranged along the

periphery with interval of 1cm.

Compounds to be tested for antipsychotic activity are injected intraperitoneally or
given orally at various time intervals, e.g. 30 minutes, 60 minutes, etc., prior to the

apomorphine challenge at a screening dose of 0.1-60mg/kg.
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15

benzoyl ) -pi peridin-1-yl]-ethyl ester benzyl-carbamc
acid 2-[4-(4-fluoro-benzoyl)-piperidin 2.2 7.1

wda204jp1842phenyl - et hyl ester carbanmi c acid PCT/KR2003/001665

2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]- | 2.6 -
(3-nitro-phenyl)-ethyl ester carbamc acid
2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1 1.8 -
(4-trifluoronethyl-phenyl)-ethyl ester carbam c acid
1- [ 4-Kot-dvhlnation b2 olimping; Birgmingsiafe taken @t 30,520 and 30 minutes afier
yl met hyl ] - 2- phenoxy-ethyl ester carbanmic acid

aporeqipliae pdroinisieion pecordingto the fallowing|sedeo 1.5 -

benzoyl ) - pi peri di n-1-yl net hyl ] - 2- phenoxy- et hyl ester
(4-fluoro-phenyl)-{1-[2-nmethoxy-2-(4-nitro-phenyl) 5.9

51.2 ethyl]-piperidin-4-yl } -nethanone
(S) - (4-gebpdor o- phenyl ) - { Evaluation

1-[ 2- met hoxy- 2} (4-nitro-phenyl) 4.5 16.9

et hyl'T-pgperi df n-4-yT} “AnefhanoRere on the floor
(R}-(4-fluoro-phenyl)-{l-[2-nethoxy-2-(4-nitro-pheny|)

242 - hyl ] - pi i di -
(41f uoreio- %h]enE: gJ_eE I di rb'nélpy\lf selzea ﬂﬁtplaé%?{h% cage

~[ 27 (4-4 - ph e 0.4
Lyl ]( - p? ngr gpﬁ_ 4ny?¥hé?%”§g§%%Qﬁé/poq}e gf%he cage1

1
et

S)-(4-fluoro-phenyl)-{ 1-[2-(4-i - ph [)-2
((). .L3( 0.0 nmet noxy}/ez h e]e_p%\avsps%}z%ﬁa%%@@ﬂh? @@%%rg%/h;non

4 All four paws seized the pole of the cage

(D

Mice consistently climbing before the injection of apomorphine will be discarded.

With full-developed apomorphine climbing, the animals are hanging on to the cage
walls, rather motionless, over longer periods of time. By contrast, climbing due to mere

motor stimulation usually only lasts a few seconds.

The climbing scores are individually totaled (maximal score: 12 per mouse over 3
readings) and the total score of the control group (vehicle intraperitoneally-apomorphine
subcutaneously) is set to 100%. EDS50 values with 95% confidence limits, calculated by a
linear regression analysis, of some of the compounds of the instant invention as well as a

standard antipsychotic agent are presented in Table I.

Table 1
Climbing Mouse Assay
EDso mg/kg
COMPOUND
i.p. p.o.
carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1- 18 .
phenyl-ethyl ester ' .




WD 2004/ 018423 PCT/ KR2003/ 001665 27 {
1-[2-(4-ethyl -phenyl)-2-net hoxy-ethyl]-piperidin-4-yl}
W@2@4/018433 (4-fl uoro- phenyl) - net hanone (S)-{| PCT/KR2003/001665
-[ 2- (4- et hyl - phenyl ) - 2- net hoxy-et hyl ] - pi peridin-4 0.31
1.2 vyl } -(4-fluoro-phenyl)-nethanone { 1-
[ 2- et hoxy-2-(4-nitro-phenyl)-ethyl]-piperidin-4-yl }
16 - (4-fluoro-phenyl) - net FAnone (4-fl uoro-phenyl) -
fS) ]:arbaZmé 4adih @[mmmﬂﬁﬁﬂﬁﬂyv)pﬁ)eﬁdﬂ-ﬂ- 7 [1 Ll
!}t riazol -1-yl-ethyl]-pi per| di n-¢4-yl 0.96 met hanones {
311] {-phqnyl- eﬁpy&l?%t hyl - phenyl )-2-[1,2, 4] triazol - 14yl - et hyl
1 4 5 16

Qﬁ)ﬁ@b@lmp naCAd yA-H=(¢4luprodsnesyhivimaydis-1niet hanone car boni ¢
9?'&'9“]“?‘ ryg%,;gép - phenyl ) - 2- [ 4- (4-f | uor o- behzoy|) 2442

-yl ] - ethyl ester methyl ester |carbonic

%Cba o;l/I )(d “Cgle?l di nnen ‘}yl)z%lggf}gggff’ gg{ 26 ?é go;o opyb.g4

Bsk@1)-pifesiiar hdoar( sitendar d) 0. 11 0.29
C ozapi ne(standard) 6.3 13.5 In therapeutic Use as
aaRRics dpr wera- &Ul%or@%ﬁer@'l)szo[r4!i$-h§or§lmh as psychosis and
cogni tion di sorder, the conmpounds of th@e,3;prespnt 0.48
bangayhtoinsridindbydehybestérn conbi nat i on fwi t h
pharmaceutically acceptable carrier| are admhjistered
bemszaarb@nt sicit 2-8-detbmgebentoyhrpgmri@ng to 5 7, 0pOmy per
g E rfortmal human adult with |a bod¢ wei ght §fl
a%ilé’ M 70k g, the adni ni stratji on amunt fis

o 1000 or le

transtated—intoada 1—-t+o0—100rgTper—kg-
Boapsadrid et gh{luorq-ﬁ@ngyﬂ};@pqngl-ldﬂgb-ge enpl.oyed
QAR SHeny! 0B ¥aLY depending upon the o

carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-

1.8 -
(4-trifluoromethyl-phenyl)-ethyl ester
carbamic  acid  1-[4-(4-fluoro-benzoyl)-piperidin-1-

2.0 8.5
ylmethyl]-2-phenoxy-ethyl ester
carbamic acid Azepane-1-carboxylic acid 1-[4-(4-fluoro-

1.5 -
benzoyl)-piperidin-1-ylmethyl]-2-phenoxy-ethyl ester
(4-fluoro-phenyl)-{1-[2-methoxy-2-(4-nitro-phenyl)-

5.9 51.2
ethyl]-piperidin-4-y1}-methanone
(S)-(4-fluoro-phenyl)-{ 1-[2-methoxy-2-(4-nitro-phenyl)-

4.5 16.9
ethyl]-piperidin-4-y1}-methanone
(R)-(4-fluoro-phenyl)-{1-[2-methoxy-2-(4-nitro-phenyl)-

24.2 -
ethyl]-piperidin-4-yl}-methanone
(4-fluoro-phenyl)-{1-[2-(4-isopropyl-phenyl)-2-methoxy-

0.17 0.41
ethyl]-piperidin-4-yl}-methanone
(8)-(4-fluoro-pheny!)-{1-[2~(4-isopropyl-phenyl)-2-

0.13 0.09

methoxy-ethyl]-piperidin-4-yl}-methanone
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requi renents of the patient,
condition and the activity of the

situation nust clinically
the skill of the art.
the present invention for the centr

conpound.

al nervous

the severity of patient's

The

waledogons4pnt i on of opti mum dosages for a parti CBCEKR2003/001665
to be done and is within
In utilizing the conpounds of

system

it is preferred to adninistef’the conpounds orally.

{Sp[¢eeﬁ1ﬁ¢ha@nmuad@<y@h@qrﬁpemhl4 yiarial l'y, it usually
mth not bhe necessary to resort to {pare®7ral 1.3
RIFSEPArIGROTor oral WO 2004/ 018423
—PCH-KR2003/-001665—28adni-ni-stratign—the conpounds
Raii-Rd 4 ehe-rhendr amethonnahdl-pipdrding 6f er %b%y conbi ei\ozl
A i RS al carrier. Theg rat of the
H?Lg"r“ @%@{1 he g%h%egund of structurlal forrmula I is

{iﬁe e%lré( ~ —mtr Ohe%)(lg -et] ili Pllg%ledni%&ﬁf he

(GQM&bdﬁﬁﬂbhﬁﬂﬂﬁ@ﬁndlng on whet her t
to be filled into capsules or 5 for

rd W
or Te 1Tg

Yy %ﬁ% varly

he conposi
med into t

UI bl LA YA

tionis
abl et s.

SEAP R B BB ersinal no of

(4 Mubraph&ly) 7 9-2- m@&@&@l_ﬁ%g -8 pharmgceut | cal clarriers
or the mxture hereof can be used. Sullablé 47
[éarHtriezek -yifety Taingriging-y methanome xt ure of actose,

| cium phosphate and/or {corn starch. O her
@H&(%dmthquﬁlbﬂl}y)-bﬂckﬂtramm-ylﬁ@yle]ad| ents can {be

suchSas nagneki@um

the prese

1.0 f ol

nt

rventT o H-ght

Cé‘SPa‘Hb g «h‘?‘%}ﬁ Pa?néﬂ)@e[f* <1‘ éﬂ@r;-bﬁraoyl} |

I‘ldlhq Aekhdgdi &Rl im t, the
anpl € 1 rbam c aci d

L\ T OUT

setigle b

| f\\l\l al

car'b&‘ﬁc (4- a&guor

ester; hydroc
benz(oyﬂa-pipumne belirtsoplopyliegter ibabrapel dsfoim
oxide(5mmo]) was refluxed in 30nl

TR TR

-y =1=-ph

6.2
) and sty
of isoprop

nyt—=ethyl

rene
anol for

Ridperiddne(Staiotdyit i on was then concent |
evaporator _and diluted with ethyl

ate@ gn a
acet at e. %

r ot ajyb
his

Ab24piké(Ranti@d) t hen washed with brine,

organi c | ayer

was dried and conce¢

t heg 4 esul

tingss

trated in

vacuo.

The crude product was dissolved 1 n THF(50M ) and was

added with 1,1'-carbonyl
The reaction. m xture was Stirred at

room 20

di i m dazole (2nmol) at OC.

t enpél? EREIEOISURS 2EGIF Joleteriaps 4RSS dirgrdars sudy aepexsbesis and
h.sti
o%g?gig ‘rL‘ES}cﬂY %é) éé)rg}?ou(nglg rcpf égres%gt lalv%ntlopeal% %i{ o {:%nl%na%on with

tenperature
pHagadde u@ﬁllf AbRpRbRadASer] BY 8imiBSere®t fACHR Gt 3 dbsITE DS from 0.7 to
wi th di chl oronethane, dried and concentrated in-vacuo.

7,0Hmg priddyie Toas mmmal‘ enan dipltceituabodhweight ofjampéyimately 70kg,

acetate : hexane = 1: 2). The resultin

th gélﬂé}ﬁtfétl(gb?lao@t Pgtr@gslated into a da11y dose of 0 01 to 10

orf b ) eri din 1 phe -eth
WO GO SPERY AP et Mobieli Gl

requirements of the patient, the severity of patient’s condition and the activity of the

%mg per kg of body
Xepengmg upon the

compound. The determination of optimum dosages for a particular situation must clinically

be done and is within the skill of the art.

In utilizing the compounds of the present invention for the central nervous system,
it is preferred to administer the compounds orally. Since the compounds absorb well

orally, it usually will not be necessary to resort to parenteral administration. For oral
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25 treated with a solution of HO in ethyl ether. The

resulting precipitate was filtered to give carbamc
wW@eood/018423 PCT/KR2003/001665

2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl

ester; hydrochloride. 1H NVR (DVSO d6, 200MHz) 8

10.9(br, 1H, 8.1(m 2H, 7.4(m 7H), 6.8(br, 2H),

6.0(d, 1H, 3.4(m 7H), 2.0ff 4H 30 Exanple 2
a((ng;us@aﬁ@amhq;cmognds havmg the general formula I is preferably combined with a

f di n-1-vl|-1-phenyl -ethyl
PGl hoien ofiedatoef Bogariot inids cPempwrElcukoR Gl 1 is

n@t nﬁaﬁl tgre‘%gf%gsu{hgee@fe&? Rk xﬁé&iﬁ@k %n.]thélv?e 3911%1«/&9@ srygt%%a 9nd they

-styrene oxl as a reacta
CWVaﬁﬁCOﬁSMeﬂibléﬂieg&)dn@g’lblbﬁ/ﬁbtﬁeﬁﬁé 8omposition is to be filled into capsules or
2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-
fosmed jnto gablpts. el @blﬁtlh&dﬂ‘%@m @dlbhbephamct’dmal DWB@{&:I 6r the mixture

thg;eg%ﬂé%% bg I_l,blsgd table ;,ng'rlers g{)g eﬁmle a( Qll)@(ll’ﬁ‘ of4]q§:tose diabasic

d r c
R A i ———
befit@er addydliRtiligy luBBcanldRcP OB AMKAeRAe.l N Exanpl e |
was followed using (R)-styrene oxide as a reactant,

10 i t%?c?ru %de?{t)éﬂ’dﬁ% ? Xhd g)resérgh %b?xﬁloﬁﬂ)nfl}? rbagnameci1 in dhght of

2-[ 4- or 0- benz eri
foploeig exainples wehsdhedé séw@lmmhegtfa@ee butlaﬂe M}ﬁo(b@l\é@ﬁ%tﬁéd to limit, the
200MHz) 8 10 9(br, 1H), 8.1(m 2H), 7.4(m 7H)
pese®f wventie) . 6. 0(d, 1H), 3.4(m 7H), 2.0(m 4I—I) 15
Exanpl e 4 Carbanic acid o
1- (3-chl oro-phenyl)-2-f4-(4-fluoro-benzoyl)-pi peridin-
1-vll-ethyl ester; hydrochloride The procedure given
Examflxanpl e 1 was fol | owed using 3-chlorostyrene oxide

as a, reactant, i nstead of styrene OXI de, to give
-fluoro-benzovl)-pi er1d11¥-1- 1]-1-phenyl-eth lestgr' hyvdrochloride

3 ; 201 irer20
;I EJefoC g#ﬁ&g _03 hﬁ?(}ﬁ&g%el[zﬂ%llsp‘f’pehh e :(21(1_’:1 rand es)tyrfr& M(Smmol) was

refl DB 3Byl of BOMtﬂ)lolgoﬂ.@l E(ﬂb sqlutfolwas &eﬂ (:mcerﬁﬂabed oft adétany evaporator
an&@lme? w%g gtg)él E?ia;_% gmﬁs Qi t&l edva's_l)t}ien washecq with Zr'l_Re the resglltmg orglc)amc layer

wiks- dr&d 4ndlicehtbQfad P &RYb) T drfide groduct! b diRBREE Y THFGORS  and was

idin-1-yll-ethyl ester; hydrochloride
added with 1;1’-carbony! diimidazole (2mmol) at 0°C. The reaction mixture was stirred at room

temperature for 4h, followed by the addition of excess ammonium hydroxide (10ml) at 0°C.  After
5h stirring at room temperature, water was added to terminate the reaction. The organic layer was
extracted 3 times with dichloromethane, dried and concentrated in vacuo. The residue was purified
by column chromatography (ethyl acetate : hexane = 1: 2). The resulting carbamic acid 2-[4-(4-
fluoro-benzoy!)-piperidin-1-yl]-1-phenyl-ethyl ester was dissolved in THF and the solution was
treated with a solution of HCl in ethyl ether. The resulting precipitate was filtered to give carbamic
acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester; hydrochloride.

H-NMR (DMSO-d6, 200MHz) & 10.9(br, 1H), 8.1(m, 2H), 7.4(m, 7H), 6.8(br, 2H), 6.0(d, 1H),
3.4(m, 7H), 2.0(m, 4H)

Example 2

(S)-Carbamic acid 2-[4-( 4-fluoro-benzoxl)-piperidin-l-yl|-1-Qhenyl-ethyl ester; hyvdrochloride
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The procedure given in Exanple 1 was foll owed using
3,4-dichlorostyrene oxide as a reactant, instead of

wa@tymema2dxi de, to give carbam c acid PCT/KR2003/001665

1- (3, 4-di chl oro- phenyl )-2-[4-(4-fl uoro-

benzoyl ) - pi peridin-1-yl]-ethyl ester; hydrochloride.

30 1H NVR (DVMBO d6, 200MHz) S 10.7(br, 1H), 8.1(m

2H), 7.7(m 2H), 7.4(m 3H), ?8.9(br, 2H), 6.0(d, 1H),

3. 4( . hemrgcedlge (g(vm i mg}gahwpsefo@om Mmﬁﬁmoxwe as a reactant,

S ST A 85 TR A TG g

plesylethyl edydrydobilaidede The procedure g| ven in Exarrpl e 1

' enzyl ne as react ant

R BN T 405t B8 Tt LGy SR P, 60, 150
3 Aeod, 410, 5. d(nupmp- benzoyl ) - pi peridin-1-yl]-1- 5

phenyl - et hyI ester; hydrochl oride. 1H NVR (DVSO d6,

200MHz) 8 9.5(br, 1H) 8.1(m 3H), 7.3.(m 12H),
Eg%n%lgs 1H, 3.6(m 9H), 2.0(m 4H) Exanple 7 10

am c acid

~Cabisbichalcidr [d-(Ih-AnaoyHehzayi)iweridini-1H Ml fhedvi{eBridérOhwlR6chloride
nyl)-gth chl ori de The procedure given

dro
in Ex %Ceg%ﬁ'é’eff ’8@/ wels Lgnsnigllaved %Sfﬂ@é&ﬁ%rﬁ@ @sideos @ reactant,
in&@ad@ of @@%é‘mmde, ton g€ aR)-Sfrbadliy T8 €2- XS Riorol &nﬂ)‘y}ﬂ%lpemdm— 1-yl]-1-

carbam c acid
plnylthyhester hydrocteideoyl ) - pi peridin-1-yl]-1-(3-nitro-

(PR I : roghl grj d 1H:
PRI RN & sBMBN Y. Side TP TR S sy sce e
3.2(dh, 7HY,.24(m) 48DH) , 6. 95(br, 2H), 6.2(d, 1H), 3.6(m

7H), 2.0(m 4H) Exanple 8 Carbam c acid
2-[4-(4-fluoro-benzoyl)-piperidin-1-yll-1-(4-trifluoro
E%ﬁﬂiyh phenyl)-ethyl 20 ester; hydrochloride The
procedure g| ven in Exarrpl e 1 was foll ovved usi ng

h i‘ 3iii£rfne oxi de to g| ve carbam c aci d '
=t &= (=-1| uoro-benzoyl)-piperidin-1-yl]-1-
( 4- t ritk lptoesduredivey ir DR 1) wégtf(IS]WWe&? 86 3- cﬂlﬁf&ﬁy‘?&fél&fdb 6€, reactant,
1H NMR (DVBSO- d6, 200MHz) 8 10.8(br, 1H),

m;teagl( af s‘g’{:?}le o,xxc@5 ( give H;arbaqu (aﬁa\d Q-@—chlorg-ghe@yl@-@ﬂ{l (4- leq)ro benzoyl)-
Plg@rﬂiﬁ{-p vl] 1-1'@1 est%r, ﬁ&cmchl%mie. 2.0(m 4H)

1H-NMR (DMSO-d6, 200MHz) & 10.6(br, 1H), 8.1(m, 2H), 7.4(m, 7H), 6.85(br, 2H), 6.0(d, 1H),
3.4(m, 7H), 2.0(m, 4H)

Example 5
Carbamic acid 1-(3.4-dichloro-

hydrochloride

The procedure given in Example 1 was followed using 3,4-dichlorostyrene oxide as a
reactant, instead of styrene oxide, to give carbamic acid 1-(3,4-dichloro-pheny!)-2-[4-(4-fluoro-
benzoyl)-piperidin-1-yl]-ethyl ester; hydrochloride.

H-NMR (DMSO0-d6, 200MHz) & 10.7(br, 1H), 8.1(m, 2H), 7.7(m, 2H), 7.4(m, 3H), 6.9(br, 2H),
6.0(d, 1H), 3.4(m, 7H), 2.0(m, 4H)

Example 6
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Exanpl e 9 Carbanmic acid
2-[4-(4-fluoro-benzoyl)-piperidin-1-yll-1-(4-fl uoro-ph
wepyk)pisgehyl ester; hydrochloride 30 The pr ocRAIK®2003/001665

given in Exanple 1 was foll owed using 4-fluorostyrene
oxi de as a reactant, instead of styrene oxide, to
gi ve carbam c acid
2 [4 (4 quoro benzoyl) pi pe?‘?dln 1- yI] 1-(4- quoro-

rER , ‘I 2 M v u; ] nlif]

e } 6 10. 45(br 1H), 8. 1(m 2H) 7. 35(m 6H)
M—ZI—D 6.0(d, 1H), WD 2004/018423

PCT/ Nﬁig@%édﬁﬁﬂ.@% in Blampl. 4wan folldved udin®bdtzyl 4hlinefax argattant, instead

0 Car bam
of janpmoniny 8¥<§°?ﬁﬁfﬁem/sl)ve berpl-cprpaipic, fgido2-Held ABproybeproypipgridio-1-y1l-1-
p&nﬂle{hypgsﬁylhy%gfggnde 5 hydrochl oride The procedure

given'in anple 1 was foll owed using 4-chlorostyrene

1M (M SQ-d6e 2@V § 9. Xnstidad Lof, 33Dyt dlre 18K),de)(d,t1D), 3.6(m, 9H),
2% nggar bam c acid
' - -chl oro- phenyl )-2-[4-(4-fl uoro-benzoyl) -
pi peridin-1-yl]-ethyl ester; hydrochloride. 1H NWR
(DVMBO-d6, 200MHz) 8 10.5(br, 1H), 8.1(m 2H), 7.4(m
E’mp‘e% 8(br, 2H), 6.0(d, IH, 10 3.4(m 7H), 2.0(m
calthmie<anphié 13 [4( &-ﬂw Pe’ [L{C )- &ﬁbﬁdm—l-vl]-l (3-nitro-phenvl)-ethyl __ ester;
~I-(4-cnroro-phenyl)-2-1 -T1UOr 0- DENZOVT ) - plﬁp'g‘)‘%——‘
hydrgdhlorigehy| ester; hydrochloride 15 The procedure

' in Exanple 1 | i _ ‘
() S ars sy BETs Ferre PR 488 o 8fhg fmivoehesns s a esctant
1n§1§adr<ﬂ‘rs®r@1>élo$iﬁle, tbcgngl cﬁ@arﬁﬁ)a:cﬁlal-mmfﬁloﬁodeﬁzoyl)-plperldm- 1-y1]-1-(3-nitro-

&4 chl oro-p hen?/ (4-fluoro-
phs )Z?SWFStE%BéWCﬂOqu yI] et hyl ester; hydrochlori de.

b :
1}%511\)?’@ A mﬁ)ﬁé{%@%@, Bﬂ@wﬁ?@%& EH%%C?%&,]_%) %%n Z?Qn]?(%é’}ﬂ) 6.95(br, 2H),
6.2(d0(H), 3.4¢), 7BQ 2Empgie 12 (R)- Carbanic acid
1- (4-chl oro-phenyl)-2-f4-(4-fluoro-benz
yl')-piperidin-l1-yll-ethyl ester; hydrochloride The
ERimgesure given in Exanple 1 was fol |l owed using

(R)-4-chl orost|yrene oxide as a
Carbamic __ acid 4-(4-fluoro-benzoyD-piperidin-1-yll-1-(4-trifluoromethyl-phenyl)-ethyl

ester; hydrochloride

The procedure given in Example 1 was followed using 4-trifluoromethylstyrene oxide as a
reactant, instead of styrene oxide, to give carbamic acid 2-[4-(4-fluoro-benzoy!)-piperidin-1-yl]-1-
(4-trifluoromethyl-phenyl)-ethyl ester; hydrochloride.
1H-NMR (DMSO-d6, 200MHz) & 10.8(br, 1H), 8.15(m, 2H), 7.8(d, 2H), 7.65(d, 2H), 7.4(m, 2H),
6.9(br, 2H), 6.15(d, 1H), 3.5(m, 7H), 2.0(m, 4H)

Example 9

Carbamic

hydrochloride

The procedure given in Example 1 was followed using 4-fluorostyrene oxide as a reactant,
instead of styrene oxide, to give carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-(4-fluoro-
phenyl)-ethyl ester; hydrochloride.
1H-NMR (DMSO-d6, 200MHz) 3 10.45(br, 1H), 8.1(m, 2H), 7.35(m, 6H), 6.8(br, 2H), 6.0(d, 1H),
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25 reactant, instead of styrene oxide, to give

(R)-carbam c acid 1-(4-chloro-phenyl)-2-[4-(4-fluoro-
whewaoyd43 pi peri din-1-yl]-ethyl ester; hydrochPOr/K#e003/001665

1H NVR (DMBSO-d6, 200MHz) 8 10.5(br, 1H), 8.1(m 2H),

7.4(m 6H), 6.8(br, 2H), 6.0(d, 1H, 3.4(m 7H),

2.0(m 4H) 30 Exanple 13 Carbamc acid

1- (2-chl or o- phenyl ) - 2-f 4- (4- 81 uor o- benzoyl ) - pi peri di n-
3.y [7H), 8t06y) 4st er, hydrochl ori de The procedure given

in Exanple 1 was followed using 2-chl orostyrene oxide

as a reactant, WO 2004/018423 PCT/ KR2003/ 001665 32
Exaagflessl of styrene oxide, to give carbamc acid

1- (2 chloro phen l)-2- [4 4-f| uoro- benzoyl)
Ca alL: gid 4 lore-phenyl)-2d4-6-fludro-bengomlt . - &4k
E@E f(}r : 200l\/Hz) 6 10.5(br, 1H, 8.1(m 2I—|) 7.4(m

, 0.9(br, 2H), 6.2(d, 1H), 3.5(m 7H), 2.0(m 4H)

5 Ex éi’np hamcdgwr@vdnémﬁxamtei ldwas followed using 4-chlorostyrene oxide as a reactant,

-di chl ot 2-1.4- uqr o- benzovl )
T LA R g R IR et A TS S—
plgdrMﬂlnl-ylﬁetEﬂaﬁE} ﬂy&odﬁﬁﬁldé 0| | owed usi ng
4-di chl orostyrene oxide as a 10 reactant, instead

IW (PMS@-d6x 2URMHZ) § 1gi5(hs EBr Baw. GHRCT.4lm, 6H), 6.8(br, 2H), 6.0(d, 1H),
;H q)l(rﬁhJ ro- phenyl) 2-[4-(4-fl uoro-
8 pi p rldin-l-yl]-ethyl ester; hydrochl oride.
1H- NI\/R (DI\/BO d6, 200MHz) 6 11.2(br, 1H), 8.0(m 2H),
7.";3?% 3H), 7.1(s, 2H), 6.5(br, 2H), 6.2(d, 1H),
Exg ‘11'1[](1 2. O(m 4H) 15 Exanple 15 Carbamic acid

_ e proceaure glven N
hyduochlpridle net hy| styr ene oxi de as a reactant, instead of

styr e

2-1 491?‘§ P %ﬁ%ﬁ B g]k‘)’enzoy %’Fﬁ gquﬂwf’éjiﬁn]‘g {)g-shlgresiyrene oxide as a
regttany |l insat ef . sty?.éihe ]dxlrdBll\:B @@Q@;.Eargﬁﬁ? Iil)wa) 14@8%11(09(5&1{&%_‘%1'-'!4-(4 ~fluoro-
begz%fgrwpenﬂr I- YZ] @@a esterilpélfirocléoract% "3H), 2.3(m 2H),
1H-NREMDMED -6 RS $90.5¢br, 1H), 8.1(m, 2H), 7.4(m, 6H), 6.8(br, 2H), 6.0(d, 1H),

3.4(m, 7H), 2.0(m, 4H)

Example 12
(R)-Carbamic__acid 1-(4-chloro-phenyl)-2-[4-(4-fluoro-benzovl)-piperidin-1-yl}-ethyl ester:

hydrochloride

The procedure given in Example 1 was followed using (R)-4-chlorostyrene oxide as a
reactant, instead of styrene oxide, to give (R)-carbamic acid 1-(4-chloro-phenyl)-2-[4-(4-fluoro-
benzoyl)-piperidin-1-yl]-ethyl ester; hydrochloride.

H-NMR (DMSO-d6, 200MHz) 8 10.5(br, 1H), 8.1(m, 2H), 7.4(m, 6H), 6.8(br, 2H), 6.0(d, 1H),
3.4(m, 7H), 2.0(m, 4H)

Example 13

hydrochloride

The procedure given in Example 1 was followed using 2-chlorostyrene oxide as a reactant,
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Car bam c acid
2-14-(4-fl uoro-benzovl)-piperidin-1-yll-1-n-tolyl-ethy

wo 2@30e84225 The procedure given in Exanple 1 wWeGTI/KR2003/001665
foll owed using 4-nethyl styrene oxide as a reactant,
i nstead of styrene oxide, to give carbamc acid
2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1 p-tolyl-
ethyl ester. IH NVR (CDC13, 2D0MHz) 6 7.95(m 2H)

infted@( of s§kdne BidS5 (taldgivel rbamde ACIdr 1-(2¢H)oro-PhdhlyNa2-[44d-fluoro-benzoyl)-

i ool 2 5n 29 LR 1 S

12NMR (Hm‘sburar 20006 GVI0)5(HR] 1B 8.8ink) -2 7. Jl(‘ml'6f-I§Jf em(srr m)pr(d 1H),
%/}])7 et h ester The procedure given in Exanple
Bhe fﬂs”rfﬁg 4-nitrostyrene oxide as a react ant V\D
2004/ 018423 PCT/ KR2003/ 001665 33 instead of styrene
oxi de, to give carbamc acid
Egwmjple [#4-f | uor o- benzoyl) pi per|d| n-1-yl]-1-(4-nitro-
h I : 6.8.2

! m 3 o r | * i ZDK G =}
chlorflie 75( br | 2H) 3.0(m 4H). 2. 6(dd 1H). 2.3(m
ZH% 1.8(m 4H) 5 Exanple 18 Carbanic acid
1- ( 4-The pracedirs BLveh EnBxample. | sag foliowed by digployospyrepeokide as a
regdtd?xf ]mﬁ\f«%ah 4t B)fénee&ﬁo%r l@f 3 %EJI%%?Q?&& lgtb\ﬁecpchi ro-@eﬁﬂ?&-ﬁ- -fluoro-

usi n yrene oxi
banaat)tpm@hdmﬂn}sll ehyl eﬂér; bitdyacklngdeoxi de, to give car bam c

' < (4-t - [ - -2-]4- fl -
U PV Ber iRt . i breieh o ef. 40 ik o, 650, 21,
. . C , 7.35 4H), 7.15(m 2
62@51%%?1@11,%}{2(2?(8%@ 2|—|),(m3. 1(H)m 4H),(2. 6((:%, 1H),
2.3(m 2H), 1.85(m 4H) Exanple 19 15 Carbam c acid
Eyga 4 f -fluoro-benzoyl) - pi peridin-1-yll-I-naphthalen-2

nfp ester The procedure given in Exanple 1 was

mlainnmdi B @dudr A BARLVRHIBERTIR1 viieL-a- 5ol A-dtIBA etant |,

I nstead of styrene oxide, Ive carbamc acid
2-[ 41 }eel‘grpqeggp (gwsléwzﬁﬁlp]?le wlg%foﬁgﬁv?g Lymgp]meihylstyrene oxide as areactant

in T 1d6) toELiDY bar ci - i - --o-o -
E’zé’a'amfw&l@ &dé f eg by Lm&%%cﬁba id %*[h %%%N&Q%ﬁg% ﬁ]&&g‘ fil-1-0-toly
eﬂ@/l@s(tem 2H) 20 3 85(d 1H) 5 95(m 2H), 2.8(dd,

MR B8 Yooty 5793k 28 H) 3568; BRX Piséan s, 6. &5 Den s or, 2m)

3.0(m, 4H), 2.5(dd, 1H), 2.4(s, 3H), 2.3(m, 2H), 1.8(m, 4H)

Example 16
Carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-p-tolyl-ethyl ester

The procedure given in Example 1 was followed using 4-methylstyrene oxide as a reactant,
instead of styrene oxide, to give carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-p-tolyl-
ethyl ester. |
1H-NMR (CDCI3, 200MHz) & 7.95(m, 2H), 7.2(m, 6H), 5.85(dd, 1H), 4.7(br, 2H), 3.0(m, 4H),
2.6(dd, 1H), 2.35(s, 3H), 2.25(m, 2H), 1.8(m, 4H)

Example 17

Carbamic acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-vl1l-1-(4-nitro-phenvyl)-ethyl ester

The procedure given in Example 1 was followed using 4-nitrostyrene oxide as a reactant,
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Exanpl e 20 Carbam c acid
2- (4-benzoyl -ni peridin-1-yll-1-(2-chl oro-phenyl | -ethyl
W@320e/018403/dr ochl ori de The procedure given i n BEREKRR@3001665
was followed using 2-chlorostyrene oxide and 4- 25
benzoyl pi peridine as reactants, instead of styrene
oxi de and 4-(4- fluorobenzoyl)plperldlne to give
carbam c acid
ingteqd4of] bemne)dmdp,l tpegiveddarbathicydcid- %H((Q-Mhiodremth@rpphﬂmetyﬂ'ﬂyﬂ -(4-nitro-
est drochl oride. 1H NVR (DVSO d6, 200MHz)

plleﬁfylg%t%re%erm 7.90(m 2H), 7.45(m 4H), 7.3(m 2H)
116&&41@(@@1@) ;2001@1{%5& d.2(dl bb{), 735640, aH)/ 5¢d, 289,(M (nd HH), 385(dd, 1H),

415@g9%hﬁ8ﬁb4§Héhﬁﬁ%JiDiﬁﬂ@4ﬁﬁe¥WékﬁHbenzoyl) pi peridin
-1l-yll-ethyl ester; hydrochloride The procedure given
in Exanple 1 was fol | owed usi ng 2-chl orostyrene oxide
Ezamaplé1§ 4 WO 2004/ 018423 PCT/ KR2003/ 001665 34

gl ve mrﬁ@m&e apiefl in Example 1 was followed using 4—tert-butylstyrene ox1de as a
1- (2-chl oro- phenyl)-2-[4-(4- et hoxy-benzoyl ) -pi peridin
reaqanyy| ipsteadt gfystyrenst efide, {816 ChiPERIc sid I-4-favRutybrISTY 18- [4-(4-fluoro-
1 I 8.00m 2H), 7.4(m 4H), 7.0(m
b%)gw_%[)en@ip onlj?’étEg estt]:IH) 2(d. 1H, 3.8(s, 3H), 3.4(m
1HRMR 2CIDCIH 20¢)MHZE>6a8mH e2Ha27 THmbal), 7.1860,02H), 5.85(dd, 1H), 4.95(s, 2H),
- [ 4-(4- - but.yl - hen | )-piperidin-1-yll-1-(2-chlor
35@%%§&§f#§£ﬁﬁ$ﬁ3é§fgﬁ’é%%mﬁﬂgcedure given in Exanple 1
was followed using 2-chlorostyrene oxide and 4-(4- 10

tert-butyl benzoyl) piperidine as reactants, instead of
ES%?MEH% OXIde and 4- (4- fluorobenzoyl) pi peridine, to

O phél?hy Ip)ocedurhgliverasﬂ:“aampld Hwhﬂ\/lﬁllé@iﬂ@fsﬁlg 2&&6Mhliléne$x1de as a reactant,

mgte%!( éﬁ' %{%me Zox45( to %}Z% ar;argé ( efac:ig }_%[_Ib g-fﬁxsgrdlbe&zoyﬁ?;q}perldm- 1-y1)-1-

patdolyl-ditesté= 3(M 2H), 1.8(m 4H), 1.35(s, 9H) 15
le 23 Carbamc acid
lﬁmgkp (RMERHdSr N0NER Gyl ycbp.lyéﬂ (-6 -5y 3ER TSmO, @ﬁbr, 2H),

s B M, 28 i, (RERRERR 7S 20 LR o VAL

and 4-(4-
Example 20 )

-ethyl ester; hydrochloride

The procedure given in Example 1 was followed using 2-chlorostyrene oxide and 4-
benzoylpiperidine as reactants, instead of styrene oxide and 4-(4-fluorobenzoyl)piperidine, to give
carbamic acid 2-(4-benzoyl-piperidin-1-yl)-1-(2-chloro-phenyl)-ethyl ester; hydrochloride.
1H-NMR (DMSO-d6, 200MHz) § 11.05(br, 1H), 7.90(m, 2H), 7.45(m, 4H), 7.3(m, 2H), 6.5(br, 2H),
6.25(d, 1H), 3.4(m, 7H), 2.0(m, 4H)

Example 21

hydrochloride

The procedure given in Example 1 was followed using 2-chlorostyrene oxide and 4-(4-
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20 chl or obenzoyl ) piperidine as reactants, instead of
styrene oxide and 4-(4-fluorobenzoyl) piperidine, to
w@Rwe/ocsebani ¢ aci d PCT/KR2003/001665
2-[4-(4-chl oro-benzoyl)-piperidin-1-yl]-1-(2-chloro-ph
enyl)-ethyl ester; hydrochloride. 1H NVR (CD3OD,
200MHz) S 8.0(d, 2H), 7.45(m 6H), 6.4(d, 1H), 5.9(br,
2H), 3.6(m 7H), 2,15(m 4HpP425 Exanple 24
métheyaereoyl) @ireliding | dscreagtants, instead of styrene oxide and 4-(4- ﬂuorobenzoyl)

Py 1o £ a0 i GBatPe RPO B P IR £ rﬁm im0

e&gkh@mg@ﬂugkﬂgahexanethyleneln1ne as a reactant,
i nste of annonlun1h§drox

HAB R A0 BORGTY & THS(1S LED: S0rg2y . 450r T 0lgh 71D, 6.850r 21D,
hyl 1H NVR
6?@%@?{’3%%‘%% T Y ot O o4ty 6 B6( dd,

S. 2(m 1H) 4.18(m 2H), 3, 4(m 4H), 3.2(m 1H),
2.7(d, 2H), 2.3(m 2H), 1.8(m 4H),
Eia%égr?n} 8H) V\D 2004/ 018423 PCT/ KR2003/ 001665 35
(ﬁi‘lﬂﬁﬁé iR [4-aL-RABudyIaehEby])-pi eridin-

uor o- benzovl) |nl-l vl met hvl | - 3- he(y
- pr opRie reasedire gifen E’r%’é‘féﬂ’f@rg‘”@ﬁ fplewadrpsagnghirostyrepigeoxide and 4-(4-
ter%u%ﬁ%ﬁ%gf# sg Pgﬂd?nep Qse Q&gﬂﬂtg ﬂxétleé{da Gf" nd &:&HC %ﬁ’d 't4a(4-ﬂuorobenzoyl)
ea c

I NS rene oOxi am C acCl
pibefidine( 40 Bivel ccammhen@uy RY4-pi- tpe-lbutgd]l-b‘mﬂoylbmmtlmwf 1]-le1 -(2chloro-phenyl)-
%hen yl - propyl ester. 1H NWR (CDC13, 200MHz) 6 7.95(dd,
phestrr 15(m 7H), 5. 17(s 2H), 4.95(m 1H), 3.15(m
1ﬂ{hhMR &@D@l@(iﬂm\/ﬁﬁ) H 73 a)hb, 3H)27 5@1{ @@L) 61;2H1dd 246.0@, 21), 3.2(m,

2130 @@ﬁ(dda lrﬂérl S@é;rlﬂfﬁx%/ﬁ(éd aH).@.3(m, 2H), 1 8(r!f1 4H), 1 35(s, SH)
1-[4-(4-fluoro-benzovl)-piperidin-I-vlnmethvll-3-phenyl
-propel ester The procedure given in Exanple 1 was

Hxempleeed using 2-phenet hyl - oxirane and piperidine as

reactantsullnstead of s;yr ne px,d d

h&ax[oéméﬁdef' uor o- benzoyl ) - pi peri di n- 1- yl et hyl] 3- pheny!
-propyr ester. 15 1H NWR (CDC13, 200MHz) 6 7.95(dd,

2H) , ThelB¢asdur? idjven 4n B&{mple 1 Mps fdyowe(dsusmg]-g-chlgoqggmﬂ oxide and 4-(4-

c%lEgobenﬁoyé)(q‘\éenﬂq% Fg I‘faé@;\‘% ?nnrsrﬂzﬁf c,)|_fl)stf.r f ox1 e %d &@ﬂuo%ben%g}qympendme

to give carbamic acid 2-[4-(4-chloro-benzoyl)-piperidin-1-yl]-1-(2-chloro-phenyl)-ethyl ester;
hydrochloride.

1H-NMR (CD30D, 200MHz) & 8.0(d, 2H), 7.45(m, 6H), 6.4(d, 1H), 5.9(bt, 2H), 3.6(m, 7H),
2,15(m, 4H)

Example 24
Azepane-1-carboxylic _acid  1-[4-(4-fluoro-benzovl)-piperidin-1-yimethyl]-2-phenoxy-ethyl

ester

The procedure given in Example 24 was followed using hexamethyleneimine as a reactant,
instead of ammonium hydroxide, to give azepane-l-carboxylic acid 1-[4-(4-fluoro-benzoyl)-
piperidin-1-ylmethyl]-2-phenoxy-ethyl ester.
1H-NMR (CDCI3, 200MHz) 8 7.97(dd, 2H), 7.18(m, 4H), 6.86(dd, 2H), 5.2(m, 1H), 4.18(m, 2H),
3.4(m, 4H), 3.2(m, 1H), 3.04(m, 2H), 2.7(d, 2H), 2.3(m, 2H), 1.8(m, 4H), 1.6(m, 8H)



10

15

20

25

30

1.57(m 6H) Exanple 27 20 Carbam c acid
1-[4-(4-fluoro-benzoyl)-piperidin-l-ylnmeth
wo keo20pdaenoxy- et hyl ester; hydrochl ori de A m RECTUKR2@B/001665
4- (4-fl uorobenzoyl) pi peridine (5nmmol) and
1, 2- epoxy- 3- phenoxypropane (5mvol) was refluxed in
30nL of isopropanol for 4h. This solution was then
concentrated on a rotary evaporator and diluted with
Esmhmhzacetate This mxture was then washed with

recr mle%dcba@éi glvénnln @x&ﬁﬂ;lbﬂl lwam fd%%&dlﬁsﬁlgcﬁ-pmndﬂm@ﬂﬁma A reactant,
th acetate to give a white solid, This was
lrmegcleﬁ TEEDS GRIdeHED B(VS FATbRmigragici - Gibiere-tengop)-piperidin-1-ylmethyl]-3-
3 yl diim dazole (10mmol) at OC. The reaction
pﬂeni pr %Ag%g stirred at roomtenperature for 4h,
1Hc}lIMRx\ééldClb,y2(l0NH{zaa diB(ddn2idf 76X e ), édﬁ@nﬂ*@nﬂ B§(dv, dK), 86 5(m, 1H),

2RAPEPaS i ge T P Ralde ee P ARERSSRERE,

organic |layer was extracted 3 tines MAth
di chl oronet hane, dried and concentrated in vacuo. The
EK@BNQ@@ was purlfled by col um chronmat ogr aphy (et hyl

#1)t-_ﬁ_i§§;idiﬁlg!g??élhﬁl-;i}-gh&y-pmpy

gxethyl ester was dissolved in THE and the solutlon
was treated with a t her

oo ul TR R Eaies SOem P 4 e r Mee B s pRa Beridine

a9 Roati@ s, fidsleb @ bLElyleRe EtiNE artiddnAdHiEn Hﬁ‘dr(ﬂﬂde to give plperldme-l-carboxyhc
1-[4- 4-f 1 uor o- genzoyl -plperldln -yl met hyl ] - 2- phenox
agid d4[r{f-fluogospearoy DH3ippridinhl -Hrieda ]-3-PheniiNIRORYDRASD- d6

g%bpgh@ooéf[@@ &%@(%%§H}(7?5§§WH), %3(3 ?{)13 s 4591515, 180,

2386, MH),7 255(m2 2015,M. 5%, B)EXAspd, el 1) 82.Ca, i) ¢.95@i, RH), 1.8(m, 4H),
2- 54 chl or o- phenoxy) - 1- f 4- (4-f | uor o- benzoyl ) - pi ueri din
15I7n§/IH93thyII-ethyI ester The procedure given in

Exanpl e 27 was foll owed using 4-chl orophenyl gl ycidyl

ether as a reactant, instead of

E&a@pb@%xy-s-phenoxypropane to give carbanmc acid
-p@p 0. ..

h&&i‘o%@eCDClB 200MHz) 6 7.9(dd, 2H), 7.15(m 4H),
3 gE b e of G%WU%PBepzozgveﬁ}dmfrﬁfkg,ﬂmsl)'e%‘ﬁ\r?szzﬂﬁ%? -3-phenoxypropane
bl Fos kx4 BBIE of Ropropanol for 4h. This solution was then concentrated on a

rotary evaporator and diluted with ethyl acetate. This mixture was then washed with brine, the
resulting organic layer was dried and concentrated in vacuo to give a solid. This was recrystallized
in a solution mixture of n-hexane and ethyl acetate to give a white solid. This was dissolved in THF
(50ml) and was added with 1,1’-carbonyl diimidazole (10mmol) at 0°C. The reaction mixture was
stirred at room temperature for 4h, followed by the addition of excess ammonium hydroxide (10ml)
at 0°C. After 5h stirring at room temperature, water was added to terminate the reaction. The
organic layer was extracted 3 times with dichloromethane, dried and concentrated in vacuo. The
residue was purified by column chromatography (ethyl acetate: hexane = 1: 2). The resulting
carbamic acid 1-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-2-phenoxy-ethyl ester was dissolved

in THF and the solution was treated with a solution of HCI in ethyl ether. The resulting precipitate
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15 Carbamc acid 1-f
4- (4-fl uoro-benzoyl)-piperidin-I-ylnmethvll-2-(4-nmethox

wQ@2hemazy) - et hyl ester The procedure given i PCEXKR2@B®01665

27 was followed using glycidyl 4-methoxyphenyl ether
as a reactant, instead of 1,2-epoxy-3-phenoxypropane,
to give carban1c acid 1-[ 4- (4 fluoro-

benzoyl ) - pi peri di n-1-yl net 1%_1 € 2- (4- met hoxy- phenoxy) - e
visyliltegedtte give2@rbpmionwRl {-CRE1B0rRGormd)PiBridindSy lnethy PRiphenoxy-ethyl

6.85(m 4H), 5.15(m 1H), 5. 1(br, 2
zfteﬁ%\&b‘i’wdes 75(gm 3H)H? 3. 2(m(m1H),H)3. 05(§n rzH),H)

PH- Ng(ml(pmd) _;13 208%Em) & AH(br, TH)BS (0, 2K)).35@Ex @HR 609586 3H), 6.85(br, 2H),
am.c. aci
gg{(ﬂ‘z ri"?%ﬂl’ﬁm’aﬁéﬂo@)z'(iﬁmﬁ A) 4- 1 uor o- benzoyl ) - pi per

idin-1-ylnmethyl]-ethyl 25 ester The procedure given

in Exanpl e 27 was fol |l owed using 4-tert-butyl -phenyl
kal«ﬂ%& et her as a reactant, instead of

1- [ 4- (Rﬂae plovaiuc- gnenmma)m)m 2 evas thillowdd wsingetdhiordphetyhygllcidyl ether as a

%%taeng -’ns‘fg%\l I\ﬁ é—pﬁoxy é-p@%x%%’f\gz ne?ts)?gé\%(a%gvamé:ﬁ;:_pd 2- (é-d)ﬁ@l’()z{(hﬁﬁlo}\y) 1-[4-
gﬁmro%eﬂ%mplﬁmm-l%lhglétﬂﬂrE]xétﬁQl ested- 05(m 2H), 2.7(d, 2H),

31
WM(@%@QOOM&FHD& iiéHé?glp lé?m 4H), 6.8(d, 2H), 5.9(br, 2H), 5.1(m, 1H), 4.1(m,

e R S N L et

The procedure given in Exanple 27 was foll ovved usi ng
ﬁyrrol idine as a reactant, instead of ammonium
YR3 e, to give pyrrol i di ne-| -carboxylic acid

éalb%m{ A- :Qldjog 3- - 4-methoxy-phenoxy)-ethyl
mez) 8 7. 99(dd 2H), 7.17(m 4H), 6.86(d, 2H),

g égg (l;? he B C?duié_ %}g{n”h F%E%nple %7?’ @’? 51(0“%%%%15 1&%5 ml_lghbxyphenyl ether

R paedcdhm ensleadaffbnx-y,bd)@ 3ahirtbxypropane, to give carbamic acid 1-[4-(4-fluoro-
1-14-(4-f| uor peri din-1-vl met hvl | -2-phenox
§erephipiperigiy- léﬁ’m@f? ? &F@@@cﬂl}?f@x@. rSeh e Exanpl e 27

Wtdﬁﬁ%d@%ﬁ%@'%&lﬁ'ﬁ{) ?15’&1% 7Y, 635 0kn, 5. 13%h.eAH, 5.1(br, 2H),

ammoni um hydr oxi d

ﬁ)ll(preﬂH)iﬁﬂééSl 3dap B@I%ylH),(ﬁ Qi(nl dZH) 2 75(d, 2H), 2.35(m, 2H), 1.85(m, 4H)
1-[4-(4-fluoro-benzoyl)-piperidin-|-

yl met hyl ] - 2- phenoxy- et hyl ester.

Example 30

Carbamic _acid _2-(4-tert-butyl-phenoxy)-1-[4~(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-ethyl

ester

The procedure given in Example 27 was followed using 4-tert-butyl-phenyl glycidy! ether
as a reactant, instead of 1,2-epoxy-3-phenoxypropane, to give carbamic acid 2-(4-tert-butyl-
phenoxy)-1-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-ethyl ester
TH-NMR (CDCI3, 200MHz) & 7.95(dd, 2H), 7.3(d, 2H), 7.15(t, 2H), 6.9(d, 2H), 5.25(br, 2H),
5.2(m, 1H), 4.15(m, 2H), 3.2(m, 1H), 3.05(m, 2H), 2.7(d, 2H), 1.8(m, 4H), 1.3(s, 9H)

Example 31

Pyrrolidine-1-carboxvlic_acid 1-
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1H NMR (CDC13, 200MHz) 8 7.99(dd, 2H), 7.18(m 4H),
6.86(dd, 2H), 5.18(m 1H), 4.18(m 2H), 15 3.4(m

wdkfogom42f m 1H), 3.04(m 2H), 2.7(d, 2H), 2. 3POT/KRE{)03/001665

1.8(m 4H), 1.55(m 6H) Exanple 33

Mor phol i ne- 4- car boxylic acid

1-14- (4-fluoro-benzoyl)-piperidin-I-vlnethvll-2-phenox
v-ethyl ester 20 The proceddfe given in Exanple 27
estas foll oned using nor phol i ne as a reactant, instead

of g [‘IBIE,O%?%P %/glven m%g%rﬁélg)%?) as foHDvly g,ginlg {ﬁ?néhd?n%%@?%acﬂm& instead

acid uoro- pipe

oV AR hydeoxieeto@ine-peirbiinecisdacoxylit HeilVRA{( LRG3 benzoyl)-piperidin-1-
200MHz) 6 7.98(dd, 2H), 7.2(m 4H), 6.86(m 2H),
yinethyih2phepoxy-gthylgster 2H) . 3.65(m 4H), 3.5(m 4H),

1§{ }g\(gg\r%cég% 20?15@?'52?( E‘Jﬁg?“ﬁ%" 736 42 5.86@; B( SR3@ENH), 4.18(m, 25),

338k EHY 3P HEDY2-$2(d 22 46émhd Ny 1. 20y, 8Hhi t r o- phenyl ) - et h
vl | -pi peridin-4-yll-methanone; hydrochloride A
m xture of 4-(4-fluorobenzoyl) piperidine(5mol) and
FiafmfleB2t ro- phenyl ) oxirane 30 (5mvl) was refluxed in
30nﬂ.of |sopropanol for‘4h ThIS solutlon mas_then
_gHF acetate Thls ntxture was then mashed Mﬁth
the resulting organic | ayer was dried and
conc eﬁter;mdioedhré givereio Esampih 27 wastfollowed udegpipandineds & sadtang dnstead of

di chl h .
SHBICFHCBATT Gy 1o BT GIRHRT RaCy ina0q 1 Gy e bseypiperdin-l-
y&%@tﬁlﬁéﬁy&mmoosl 001665 38 (3eq.) at oc The

reaction mxture was stirred at roomtenpera

FRMREBCBORRMIEN D SR, 1-LUMCE § BEH 30 o f 18(m. 28D,

P
Rt Al B o e D LS R v ™)
excess nethanol (>10eq.). After 12hours stirring at
80C, this solution is concentrated on a rotary
Egegﬁkﬁator and diluted with ethyl acetate. The organic

VIR EIineBScaPbd¥lid Aeide f[ 4 (4-NHRE-biizb 61h(lh_ﬁfl 1303} sphenoxy-ethyl
rre an concentrate I N vacuo. T e residue was

eplari fied by columm chronatography (ethyl acetate:

hexan t

et ho%l/e god(eﬂar)e g{v}% glp 2"7%%3/(14]]0&'%#%2 : ﬁ‘ﬂ%h etre:ict?aﬁt instead
ofl BaMeniva &ydib-d 80 to/gvk mdirpl(tbhﬁehh-@atrmhmml [46(t4d1®f®d)enzoyl) piperidin-1-
solution was treated wth a solution of HO in ethyl
YepHepl-2-phseoysdl ¢8i%g precipitate was filtered to give

1(H4Nf/1h< Ui R DeMILYy § 7.98(dd, 2H), 72(m, 450 686(m, 2H), 5.2(m, 1H), 418(m, 2H),
[ 2- nethox -2-(4-nitro-phen }% f‘yerldln 4-y ﬁ
3,65110, 4Bt Fdnoid), 3@9@{%#}3& A ),273(d 2 36(m, 2H), 1.85(m, 4H)

Example 34

hydrochloride

A mixture of 4-(4-fluorobenzoyl) piperidine(5mmol) and 2-(4-nitro-phenyl) oxirane
(5mmol) was refluxed in 30ml of isopropanol for 4h. This solution was then concentrated on a
rotary evaporator and diluted with ethyl acetate. This mixture was then washed with brine, the
resulting organic layer was dried and concentrated in vacuo. The crude product was dissolved in

dichloromethane (50ml) and was added with methanesulfonyl chioride (2eq.) and triethylamine



10

15

20

25

30

1H NVR (DMBO d6, 200MHz) 8 11.1(br, 1H), 8.2(m 2H),
8.0(m 2H), 7.5(m 2H), 7.2(m 2H), 4.5(m 1H),
wW@200491843H) , 3.2(m 2H), 2.9(m 1H), 2.8(m 1HYCT/RR3{031001665
1H, 2.3(m 2H), 1.8(m 4H) Exanple 35 15
(S) - (4-Fluoro-phenyl)-11-12- met hoxv- 2- (4-ni tro-nhenyl)
-ethvl | -piperidin-4-vl|-methanone The procedure given
in Exanpl e 34 was followed usng (S)-4-nitrostyrene
(¥0i) de0°EsTha reacigmoniaivte wisrstitresked raofm t@mpgedatyre for dh.p hBwsdolution was then

c?%:_eliatfalfgro&_?Jﬁogmle)vép{s%eﬁrza_nﬁe dt15ﬁ%1¥(e§l_ 12_”121—51?_ (50ml), added triethylamine (3eq.),
félioive® b the RYdifdonedf Rydels iRl (d-il(lqu4 Arﬁter}lzhonstsharmgraeso °C, this solution
1H NMR (CDC13, 200MHz) 8 8. 3(

isy cg‘{c?ﬁtratgp.bon qr%evmator 4ang (dhlflteq_pﬁ egh}g (agetate ngegp_vgamc layer was
e§tr {em3 tgrl_e'); witl El)gﬁlmog%g%ée arl&(emi céﬂ'&ntrat%d ; Pacucl e redidd Was purified
b@ébollﬁhmmmphgmyﬂy) (ethyl e{cztaWehdme 2. )4The tepuitingHArilppip-phertyl)-{1-[2-

B2 e S A ISD R 678 I gt

288 thd soRfor R&Ckaart ,withssodaidn of HE (ethyl teter. (The mashilking precipitate was
oxir ane,

fr(ltpg)ed( 4t0f | lEB’FoI \éh@m ))he{lg_lj [{Q[anéftmy (- n(tgp-phenyl) ethyl]-piperidin-4-yl}-

"ﬁ-‘? %ﬁ{lﬂ%ﬂl%mcﬁt hyl] - pi peridin-4-yl } met hanone

CDC13, 200MHz) 8 8.2(m 2H), 8.1(
mm(/ﬁm(]msp -d67 28TNATZ)28) 1.1 (8r, BKOmB. 20ri)) 2H).38. a(@g 2H),3;H;(m 2H), 7.2(m, 2H),

(ﬂ]i) é{&h 31%_&(% 2&@8}1@ ’ig,?.g(m';_lﬂ), 2508 Ten, Y tn, 234 B, 41

j2 Et hoxy- 2- (4-nitro-phenyl)-ethvll-piperidin-4-yll-(4
-fl uor o- nhenyl ) - met hanone The procedure given in
Bxamplsi3® 34 was foll owed u3| ng et hanol as a reactant,

1?5—!(3_1[-@@&0-%&1%#5;{ El-:%l%-m
(4 f Tho Pmeqdhlergweh MWE)@@&I&/@l\MZEH@@I/MRZQSM-GMﬁﬁEﬂe oxide as a
CDClS 200
rgac@(lwnstf%y 0{57(4 -pwfpyl 0)?11'32? r}? gg;&é_[z ?il-@tom-a-%%l’)-%g?%}?a}}oxy-2-(4-
-phegyl)zétﬁﬂl] ﬁﬁ@r»dm& ﬁ Jiﬂethlﬁ&ne 2.8(m 1H), 2.5( g]8 1H),
3@ﬂ %> 6{813 P22k 6&1@6%7 o mﬂ%m 2Bt 15, 3.5,

LS S eSS i g o v

reactant, instead of nethanol, to give

Féﬁi-fl uar o- phenyl ) -{1-[ 2-i sopropoxy- 2- (4-ni tro-phenyl) -
MPI93%0i peri di n-4-yl }- met hanone. 10 1H NI\/R ( CDC13,

Bengl) T4 -[ 2 il i

ﬁ?

2.

The procedure éiven' in Er;]ample 34 was followed using (R)-4-nitrostyrene oxide as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (R)-(4-fluoro-phenyl)-{1-[2-methoxy-2-(4~
nitro-phenyl)-ethyl]-piperidin-4-yl} -methanone.

1H-NMR (CDCI3, 200MHz) & 8.2(m, 2H), 8.1(m, 2H), 7.7(m, 2H), 7.3(m, 2H), 4.5(m, 1H), 3.4(s,
3H), 3.3(m, 2H), 2.9(m, 1H), 2.8(m, 1H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 37

The procedure given in Example 34 was followed using ethanol as a reactant, instead of

methanol, to give {1-[2-ethoxy-2-(4-nitro-phenyl)-ethyl]-piperidin-4-y1}-(4-fluoro-phenyl)-
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IH, 3.2(m 2H), 2.9(m 1H), 2.8(m 1H), 2.5(m 1H),
2.3(m 2H), 1.8(m 4H), 1.1(dd, 6H) Exanple 39

wd@ 100121839% | opent yl oxy- 2- (4-ni tr o- phenyl ) - et hyl PEPKR2003H01665

in-4-vll-(4-fluoro-phenyl)-nmethanone 15 The procedure
given in Exanple 34 was followed using cycl opentano

as a reactant, instead of nethanol, to give

{1-] 2- cyclopentyloxy 2- (4- ni t3%- phenyl) et hyl ] -piperid
ethagond } - (4- f| uor o- phenyl ) - met hanone. 1H NVR ( CDC13,

2 : : .
ARy Bl o A dof . 10,24
?ZEix)Bil(}n 11?6 2.98n, 360 2.8(h) 1HR2.3(em 1 HR )3 (m]12H)( he(m, BHb)1.203H)

anpl e
{1- Fg Benzyl oxy- 2- (4-ni tro-phenyl)-ethyl | -piperidin-4-
Eggﬁggggluoro phenyl ) - met hanone The procedure given

anpl e 34 was follomed _using benzyl aIcohoI as a
: henyegithy 1}-methanone

{1‘[2‘.enz | in-4-. .
yiY-( ugerdgr)é%b‘é rﬁEﬁLnHeo.MR{lgg&fnlg%]veeﬁas% %ﬁ&p?@%ﬁ%{éacﬁm, instead
cﬁ‘Gﬁ)d%ﬂle@l & Gve3(@ruoRFHhenyd)- Qi [Byisoptdpoxy2-@fmitro-@dhyl)-@th@{-piperidin-4-y1}-
5H), 7.1(m 2H), 4.7(m 2H), 4.4(m 1H), 3.2(m 2H),
'Qet ﬁ‘i‘CZI—D 2.5(m 1H), 2.4(m 2H), 1.8(m 4H) Exanple

DCI3, 200MHz) 5 8. 2(m 2H), 8.0(m, 2H), 7.6(m, 2H), 7.1(m, 2H), 4.7(m, IH) 3.5(m,
%4 Et hyl - phenyl’) - 2- et hoxy- et hvl ] - pi eridin-

-yl
1H>( 342@11, a6y, @srmel.@; 3 gl(meiﬂ)aﬁéfms 1T JmodDe L Ben, gFRdnl (dd3 6H)
Exanpl e 34 was foll owed using 4-ethylstyrene oxide as
a reactant, instead of 2-(4-nitro-phenyl) oxirane, to
Btavifple 39
2[2 (4 ethyl

PCT / KF@Q%%Q&J&Q% ﬂaOEQa'ﬁ&fi\é'\/& (v%}%wc?gﬁag;@deéa% B a reactant,
@st@(dm)f metmol, 207 gigs {zrﬂy-cy@on@omoxww nigoBenyl)2HHy|]-piperidin-4-yl}-(4-

t, 3 Exanple 42 5 (S
%%”éQ&Tﬂy%ﬁﬁ?Pm%henyrg 2- ne?ﬁoxv ethvfl?plperldln 4-vyl
}H-(\M:t k@mm IUOMHH)) 6ma:¢(hnanﬁna 0(fﬁh er nosmdmn)e TOi(MEPH], 1.6(m, 1H),

us rene OXIde
EAETIY a2 29,2 Svs Lend 868, 1505500 ot ety 0
to give (S -{ 1 [ 2- (4- et hyl - phenyl ) - 2- net hoxy- ethyl]
pi peridin-4-yl } (4 fl uor o- phenyl ) - net hanone. 1H NWMR
EQMM%OZMMHA S 8.0(m Zm 7.2(m 6H), 4.4(m 1H),
2. 8(.

The procedure given in Example 34 was followed using benzyl alcohol as a reactant,
instead of methanol, to give {1-[2-benzyloxy-2-(4-nitro-phenyl)-ethyl]-piperidin-4-yl}-(4-fluoro-
phenyl)-methanone.
1H-NMR (CDCI3, 200MHz) & 8.3(m, 2H), 8.0(m, 2H), 7.6(m, 2H), 7.3(m, 5H), 7.1(m, 2H),
4.7(m, 2H), 4.4(m, 1H), 3.2(m, 2H), 2.9(m, 2H), 2.5(m, 1H), 2.4(m, 2H), 1.8(m, 4H)

Example 41
{1-[2-(4-Ethyl-phenyl)-2-methoxv-ethyll-piperidin-4-yI}-(4-fluoro-phenyl)-methanone

The procedure given in Example 34 was followed using 4-ethylstyrene oxide as a reactant,

instead of 2-(4-nitro-phenyl) oxirane, to give {1-[2-(4-ethyl-phenyl)-2-methoxy-ethyl]-piperidin-4-
yl}-(4-fluoro-phenyl)-methanone.
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10 1H), 2.7(q, 2H), 2.5(m 1H), 2.3(m 2H), 1.8(m
4H), 1.2(t, 3H). Exanple 43

W@ 200Flosaed- phenyl ) - { 1-f 2- (4-i sopr opyl - phenyl ) - PEERD@S001665
-ethvl | -pi peridin-4-yl}-methanone The procedure given
in Exanpl e 34 was fol |l owed using 4-isopropyl styrene
oxide as a 15 reactant, instead of 2-(4-nitro-phenyl)
oxirane, to give (4- f1 uor o- ph¥nyl ) - {1-[ 2- (4-i sopropyl -
IpREMRI mheomwe& Gyl PHpI 7{2é1n,| 6df) i Ay 1 H) 3.3(rediapdme 3H), 2.8(m,

3, 120 ) sapk- 2(m 6H)
R A LN R
25(m 1H), 2.3(m 2H), 1.8(m 4H) ZOEymmIe44
éw3 4 Fluoro phenyl)-{1-f
Qopr opy! - phenyl ) - 2- met hoxv- et hvl | - pi peri di n-4-yl
~ fl A _phER)-PrREAWeth v nSRididld- h§rodthe¥@Pmethanone

-TSOpr opyT'Styrene oxide as a .
react &he procetiwteegivenoif lﬁca(nnlerﬁ‘lt Was- iohered| Using XB)- férnteylstmne oxide as a

Bl A P o

CoCwro- th&loﬁeO(m 2H), 7.2(m 6H),

w{%@@lé 2@01\21%431 Sz?ggﬁn 211), gzrﬁ 6&3 f)“%%%’;)mﬁ s, 5%—1) 3.1(m, 3H), 2.8(m,
%ﬁéb@gﬁ@oxgﬁgﬂ{ 2f3(m 2H). 1.§(m, 4H), 1.2

napht hal en-2-y h“i§ plper|d|n 4-yl | -
met hanone; 30 hydrochlorlde The procedure given in
Exanmpl e 34 was followed using 2-napht hal ene oxi de as a
o ;% i nstead of 2-(4-nitro-phenyl) oxirane, to

-methanone

et hy| Yihg mg@pdu@ﬁygy@_ | xamﬁkeh%n\@qqefollm rugleg‘ |4dpqp§§)>>llls‘v\g9ne oxide as a
0; 0

SO0 P E10 TR s O Sy CEer Lt isopropyt

Biedy!)-Zmbthoxy-2y) |;pipefidmédayl}-inehhandBe.4 (s, 3H), 3.2(m 4H),

ﬁl@%@/ﬁl s, BoihD 5§50, 28,3, o) 2.4k, i3 A BETSAR! 3%), 2.9(m,

ﬁﬁ%z_ Ehqu@mpﬂgnyk%fhh)(z met hoxv- 2- napht hal en- 2-v

et’hyl

plperldln 4-'v1 I - met hanone hydrochl ori de The
procedure given in Exanple 34 was foll owed using
%bﬂﬁ E?phthalene oxide as a reactant, instead of
r o- phenyl) OX|rane to give
R anethoky-ethyl]-piperidin-4-

napht h I n- 2- I hyl r han
h;l 8 r g@ﬁqegch@él%/e gl\(laetn 13/ E})iam%llepfa \:v:g, fcr;iloweg Jlngn@g 4—?s08ropylstyrene oxide as a

reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (S)-(4-fluoro-phenyl)-{1-[2-(4-isopropyl-
phenyl)-2-methoxy-ethyl]-piperidin-4-y!}-methanone.

1H-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.2(m, 6H), 4.4(m, 1H), 3.3(s, 3H), 3.2(m, 3H), 2.9(m,
2H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 45

(4-Fluoro-phenyl)-{1-(2-methoxy-2-naphthalen-2-
hydrochloride '

The procedure given in Example 34 was followed using 2-naphthalene oxide as a reactant,
instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-methoxy-2-naphthalen-2-yl-
ethyl)-piperidin-4-yl]-methanone; hydrochloride.
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10 1H NWR (DVSO-d6, 200MHz) S 10.8(br, 1H), 8.1(m
2H), 7.9(m 4H), 7.5(m 3H), 7.1(m 2H), 4.5(m 1H),
wWQ@200491843H) , 3.1(m 4H), 2.9(m 1H), 2.6(m 1HYCT/RR4{031001665
1H, 1.8(m 4H) Exanple 47
{1-[2- (3, 4-D net hyl - phenyl ) - 2- met hoxy- et hyl | - pi peridin
-4- vI} (4-fl uoro-phenyl)-nethanone 15 The procedure
le 34 was fol | odd usi ng

|n Exa
ey OB Bk OclPra D D BT 9(m5 ARDY, Aim oD, 7. 1(m, 28D,

2. t | , %
sfrf} 1@2 ¢ Qg?ﬁ%ﬁ‘ ﬁ)e% 1HS %é&h ﬁ? 2.3(m, 1H), 1.8(m, 4H)

ethyl] pi peridin-4-yl}- (4 quoro phenyl ) - met hanone.
% MR, CDC13 200MHz) 6 8.0(m 211), 7.1(m 5H)
, 3.2(m 6H, 2.9(m 1H), 2. 5(m 1H),
méthxy2D) i

fI-[2 (4 Chl or o- phenyl) 2- met hoxy- et hyl'T-pi peri
r o- phenyl ) - net hanone The procedure given in

Exanpl the3godbse fREA FVRL 88 whs Gl 5(9 ﬁ{%{gr @Q% n%ﬁhtﬁa%ne oxide as a

a reactant, instead of 2-(4-nitro-p
tractent ins1[e@i 08 2efrinitroephpiy®n yxidand - tmsglha))@) -(@flnyrolpherdD-[1-(2-methoxy-2-

i peridin: 4-yl 1. | th 1H NVR
BB S b eaism s ferone: JHE

BLAMVIR (EM)so-ds Q((OMHZ; Bi)w saﬂﬂm 8. 1(%H)ZH),27 gt Ms(m, 3H), 7.1(m, 2H),
(‘&Cllpnbér%?(b Hgmljm [41{)(% {lrgb%\ﬁ(@-hfﬁ; Pfime R 13(m.ehy| )

- pi peridin-4-yll-methanone The procedure given in
Exanpl e 34 was foll owed using 2-thiophen-2-yl-oxirane
Bzamgple #2act ant, instead of 2-(4-nitro-phenyl) oxirane,

=thox - 2-t hi ophen-

PCT / K@Q%&&&%@@n 114%x§1ﬁblé'}||)w“ga§%ﬁ§§ed Wﬁm@ﬂ%ﬂsﬁé@ﬂe oxide as a

@l&;&{% lnstgqq) Of a(%lglm phgwl) FxuMmgl & Biye 51-[2-(3,4- d1methyl-phenyl)-Z-methoxy—
3%Y-2- (4-trifluoronethyl -

%gﬁt ?& QFPP§Q%F%g§%%%%Dg%hP “met hanone The procedure

gﬁlm (@D(E[x eamMHzﬁaqs o@s 2H) 171 10wesi) Us3(RQ1H), 3.2(m, 6H), 2.9(m, lH) 2.5(m,

ﬁ? %Eél styrene oxide as a reactant, Instead
L tr nyl) oxirane, to give

(4- fluoro phenyl)-{1-[2-nethoxy-2-(4-

Example 48

-methanone

The procedure given in Example 34 was followed using 4-chlorostyrene oxide as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give {1-[2-(4-chloro-phenyl)-2-methoxy-ethyl]-
piperidin-4-yl}-(4-fluoro-phenyl)-methanone.
1H-NMR (CDCI3, 200MHz) 3 8.0(m, 2H), 7.2(m, 6H), 4.3(m, 1H), 3.3(m, 5H), 2.9(m, 1H), 2.7(m,
1H), 2.4(m, 1H), 2.2(m, 2H), 1.9(m, 4H)

Example 49

The procedure given in Example 34 was followed using 2-thiophen-2-yl-oxirane as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-methoxy-2-thiophen-
2-yl-ethyl)-piperidin-4-yl]-methanone.



10

15

20

25

30

trifluoronethyl-phenyl)-ethyl]-piperidin-4-yl }
- met hanone. 10 1H NVMR (CDC13, 200MHz) 5 8.0(m 2H),

WO 2@¢0842+H) , 7.4(m 2H), 7.1(m 2H), 4.4(m 1HCT/RR3{8/001665

3H), 3.0(m 2H), 2.9(m 1H), 2.8(m 1H), 2.5(m 1H),
2.2(m 2H), 1.8(rn, 4H) Exanple 51
(4 FI uor o- phenyl) {1 [ 2- metho% 2- (4- met hoxv- nhenyII-
t -Di neridin- I-rret ano 15 ThePProc lﬁ
d (nggag&gNg{zg HM,%@ 1H), 3.4(s, 3H), 3.0(m, 6H), 2.4(m,
4@ texygt yr ene oxide as a react ant, instead of
‘A-ni tro-phenyl) oxirane, to give
(4 f1 uoro-phenyl)-{1-[ 2- net hoxy- 2- (4-
ﬁh%ys phenyl ) -et hyl]-piperidin-4-yl } -nethanone.
PCDC13 200MHz) 5 8.0(m 2H), 7.2(m 4H),

0- 1- th -(43trifipsrometiy]-pknif-sthvlllifleridin-4-yl}-

3 1(m 3H) 2 8(m 1H), 2.5(m 1H), 2.3(m 2H), 1.8(m
anpl e 52

4-{2- ['ﬂ”he( ode h&@ﬁ@érbﬁ@(%bl)z 34 'w@@follgdléa uding 4-trifluoromethylstyrene oxide as
yil -1 -methoxv-ethvll-benzonitrile The procedure gi'vén
ianre@iaahpheead 41 \Jad-nitel-phsidl oxigAbpgio give (4-fluoro-phenyl)-{1-[2-methoxy-2-(4-

31*1?\%)'1’([ —p&ﬁﬂﬁ&l‘]ﬁsl %kérﬁhr?f’-y@ metheagg fant, instead of
4-H{—IﬂM[R4CD4H3t Laoofltz) taemzmyzm po(e |2H91|7m(1h 3H)] 7.1Gn, 28), 4.4(m, 1H), 3.3(s,

oo ithafiy: 93%?% Ay 1 S oyl b

1H) 3. 0(br, 2.4(br, 4H), 1.8(m 3H) Exanple 53

2 (4 Whﬁ@ﬁ%uﬂefmwm FER@A’ﬁME )34 v@ﬁlff)l&i%d aﬁn@ 451m1€‘cbi?dﬁ)trene oxide as a
i nstead of 2-(4-nitro-phenyl) oxirane

(repefapty dPstraf n?y(4)m'{f<1 pl[wzyle 2R @Mf\m@mro-phenﬂ) {1-[2-methoxy-2~(4-
%gﬁ{ ?’lé fﬁ?enﬂ?ﬂ 1}-methanone.

nethanesu onyl - phenyl f 2-met hoxy-ethyl]-piperidin-4-y

[ THNMReCR&IRo AeOMITH-INMRY, ST 2(m 20DM-8(n, BHB 403(1m 1HpHy.8(s, 3H), 3.2(s,

gﬁ?‘f‘%{% S 8%, 250 o S 801 S0 g s

Exanpl e 54 (4-Fl uoro-phenyl) -
| - C2- met hoxv-2-(4-trifluoronet hoxy-phenyl)-ethyll-pipe
rxampleA2y| | - net hanone

4-12-[4-(4-Fluoro-benzovl)-piperidin-1-vl]-1-methoxy-ethvl}-benzonitrile

The procedure given in Example 34 was followed using 4-oxiranyl-benzonitrile as a
reactant, instead of 2-(4-nitro-phenyl) oxirane, to give 4-{2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-
methoxy-ethyl}-benzonitrile,
1H-NMR (CDCI3, 200MHz) 6 8.0(m, 2H), 7.6(m, 2H), 7.4(m, 2H), 7.0(m, 2H), 4.4(m, 1H), 3.0(br,
8H), 2.4(br, 4H), 1.8(m, 3H)

Example 53

methanone

The procedure given in Example 34 was followed using 2-(4-methanesulfonyl-phenyl)-

oxirane as a reactant, instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-{1-[2-(4-
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The procedure given in Exanple 34 was foll owed using
2-(4-trifluoronethoxy-phenyl)- oxirane as a reactant,
wo psessd2of 2- (4-nitro-phenyl) oxirane, to gi VECT/KR2003/001665
(4-fluoro-phenyl)-{1-[2- 10
nethoxy-2-(4-trif|uoronethoxy phenyl ) -ethyl]-pi peridin
yl } - met hanone. 1H NMR (CDC%§ 200MHz) 6 8.0(m 2H)
2.8(m 1H), 2.5(m

fﬁj%lgxnegul&h% phgrp')%( ~@e%€?%-etwuoplwg1ﬁﬁryé} -mefhangne.
(= chgc@hmm gs 8R! %@)Séfn 2RV AE ey znstm extfhy:i A3, 3H), 3.0(s,

i peri din- Il - hanone e procedure’ given
bﬂrﬂ(@,ﬂﬂ) , 1), R 3 H)sh-#a, #Hoxi r anyl - pyri d| ne as a

reactant, instead of 2-(4-nitro-phenyl) oxirane, to
give (4-fluoro-phenyl)-[ 1-(2-nmethoxy-2-pyridin-2-yl-
Eximiple 5pi peri di n-4-yl ] - met hanone, 1H NVR (CDCl13,

MAz) 6 8 4(m 1 X

Tuorp- D)-£l-}2-mefl
#dhanénel (M 2H), 1.8(m 4H) Exanple 56 (4-Fl
uor o- pﬁen )-11-(2- et hoxv-2-p
ui nol i ﬁheZPrWed‘éP BieY) IpExetpledinwap- {pllowedrising 3r{4+éfluptamethoxy-phenyl)-

%&1%“19 dalér§ r&'ct\éﬁn ods{%acﬁ)&?rﬁp 4%1&?’ aph‘{é’%ﬁ){ o%lralélg\’\‘ﬁ“)d e éQ glu?ro-phenyl) {1-f2-

oxI ranyl - qui hol'I ne as

ihe(h?i()nﬁ-m mﬁlﬁbremyth()xy@)henyaquyl]tpﬁpegdma-yl}—misthanone

4 uor.o- phen oXxy-2-qui nol | n- 2-

R GBS JO e B @D, A GEB D, 28(m, TH), 2.5m,

8180y, 8.0(m 2H), 7.8(m 2H), 7.6(m

2&?%&@)1 )317(m 1H), 3.4(s, 3H, 3.2(m 3H)),
2.9(m 1H), 27(m 1H, 2.3(m 2H), 1.9(m 4H 30

a 57 (4-Chl oro-phenyl)- f
%ngB%§§hoxv-2-(4-nitro-phenyl)-ethylI-piperidin-4-y||
(4Bl pglivayIY-NIe(20h QB &FLR- @rm'lmml-émy@gﬂhﬁ-ﬁﬂ]-nﬁﬁlanone
foll owed using 4-(4- chlorobenzo%B plperldlne as

r eact ahte pr?‘ﬁ%‘tr%@&eno‘fl Exannie £4 way oleredaying '|°i§‘é3r“i>"dl?yﬁléme ta%)a reactant,

( L 1 2 M- - 2-y]-
48 AP Rk ot

wihyh-oipptidingy)-esttagdre- pi peri di n- 4-yl - met hanone.

}Hﬁ@fﬁ( ﬁ?ﬁ%og%%’%’?égm 51@%,37255(111 éﬁbH)i B(én i?{%}%(zigm 7.0(m, 3H), 4.5(m,

2H9(3m(m,1+ﬂ1),2é’(n§(zm 211,218, 14£(m, aiH), 2.2(m 2H), 1.8(m
5 Exanpl e

{1 [ 2- N@thoxy 2 (4 ni tro- phenyl)-ethyll-plperidin-4-yl
Ekgmk 5¥! - met hanone The procedure given in Exanple 34
omed using 4-(4- nethylbenzoyl)plper|d|ne as
1

The procedure given in Example 34 was followed using 2-oxiranyl-quinoline as a reactant,
instead of 2-(4-nitro-phenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-methoxy-2-quinolin-2-yl-
ethyl)-piperidin-4-yl}-methanone.

IH-NMR (CDCI3, 200MHz) § 8.2(m, 2H), 8.0(m, 2H), 7.8(m, 2H), 7.6(m, 2H), 7.1(m, 2H), 4.7(m,
1H), 3.4(s, 3H), 3.2(m, 3H), 2.9(m, 1H), 2.7(m, 1H), 2.3(m, 2H), 1.9(m, 4H)

Example 57

4-~Chloro-

The procedure given in Example 34 was followed using 4-(4-chlorobenzoyl)piperidine as

a reactant, instead of 4-(4-fluorobenzoyl)piperidine, to give (4-chloro-phenyl)-{1-[2-methoxy-2-(4-
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a reactant, instead of 4-(4-fluorobenzoyl)piperidine,
to give {1-[2-nethoxy-2-(4-nitro-phenyl)-

w@btdwglo)s4ps peri di n-4-yl } -p-tolyl-methanone. 1BCT/KRMMR001665

(CDC13, 200MHz) 8 8.2(m 2H), 7.8(m 2H), 7.4(m 2H),
7.2(m 2H), 4.5(m 1H), 3.3(s, 3H), 3.1(m 2H),
2 9(m 1H), 2.8(m 1H), 2.6(mylH, 2.3(m 2H), 1.8(m

(4 ﬁlug;01§H§%§P¢n4ﬂd ma(%iy 3- phenoxy- propyl ) - pi per

iLHNMBLUDCBn 20l A 8. 2y RHOChS (@1, RHE 7.246, 44014 Kk 1H), 0f3(s, 3H), 3.1(m,

%H;%é%%§§5gygﬁ%ﬁ%&éﬁﬁ&ﬁ@ﬁ%ﬂﬁ %é%ﬂfﬁméggrefluxed in

30mL of isopropanol for 4h. This solution was then
concentrated on a rotary evaporator and diluted with
g?ﬂ?Peégetate This mixture was then washed with

in THEle(p&E&ndlLyre gvmh mvEsanaﬂie‘:ifE@waM folfovea diihga- tllylﬁéthﬂﬁenzoyl)plperldme as

at .0 ea t|o m xture was stirred at
b aEfatte el o LB ThePer e ol Gt GhiEEIPB1 Guidep-phenyl)-
btuyub@exaﬁmw}@nogﬁm@mm% i odoet hane (>3eq.). After |
hour stirrin C, this solution is concentrated

SHTNMR §eTREN, %(%@} éﬁéﬁm 20, 7.8l 2ed. 4, tZH),QtZGIle 2H), 4.5(m, 1H), 3.3G,

AR SRR B el TR 2 RSO PSR, The
resi due was purified by colum chromatography (ethyl

cet g? hexane = 1: 1). The resulting
g&”??ﬁ o- phenyl) [1-(2-ethoxy-3- phenoxy propyl ) - pi per
t

sol ut idmighre H@I4 (ﬂﬂugpbp}llzoyé)t iparidine Thrempl@ sod 1,248goxy-3-phenoxypropane

d t
?&ﬁﬁ) )E\gérsgr%p eny § ntl o‘%ﬂ%p%olp%gg §or§hp}qlé1ﬁ agglsyloﬁrvgﬁ};mn concentrated on a
Piape Evaﬂmﬁtoﬁar)d dh}utmtxﬁ&ﬂétﬂﬁ,acémg R Ol Qas tHeh M¥Ehed with brine, the
( 200MHz) 8 12.0(br, 1H), 8.0(m 2H), 7.2(m
% tmg@rga@m Ia}fyr_ovas ereyl( cgq,qyntrateg i ygpuo. 2]|1h)e crL@le g(q‘ﬂpctm dissolved in

'(__l ué)?c{g)i wagacﬁl@cm;v tl?’w(déun? n@%&ﬁé (2%(59 at%% El”)ﬁg Fggictlon 13£tur6 vbaé stirred at

phenyl ) phenoxXy-prope
mpmu temperaire fmet(ham OFhés srdlmlop VoS efclluwed Gy BN additiol XA gREess iodoethane

l.o usi ng .k ane,as a reactant,
R s L RS b Dt cmortr n
dilncba %ﬂh&ﬂ@l ack@te JTHé@rganic layer was extracted 3 times with dichloromethane, dried and
(4-f| uoro- phegéi) [ 1- (2- met hoxy- 3- phenoxy- propyl ) - pi pe
qopesniated i ip|vpeuo eHesiiyg avas pifiqRy e@g@l ghrmg@my (6hyl acetate: hexane

B1.000he2knting (Bfubro- (s leox? (D n3k 24T

2H) (> 3. 7(m fng (R erosftichy] ﬁséo H}o?? ‘?ﬁ“g’?p by e'rrﬁdﬁ‘ >,(1m“etha“°“e
was@lfssqlvediif) dicllordfiethan2 lfd thd sdftion whkdreated with a solution of HCl in ethyl ether.
The resulting precipitate was filtered to give (4-fluoro-phenyl)-[1-(2-ethoxy-3-phenoxy-propyl)-

piperidin-4-y{}-methanone; hydrochloride.
1H-NMR (CDCI3, 200MHz) & 12.0(br, 1H), 8.0(m, 2H), 7.2(m, 4H), 6.8(m, 3H), 4.7(m, 2H),
4.2(m, 2H), 3.8(m, 4H), 3.3(m, 6H), 2.6(m, 3H), 2.2(m, 2H)

Example 60

The procedure given in Example 59 was followed using iodomethane as a reactant, instead
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5 Exanpl e 61
(S)-(4-Fluoro-phenyl)-[1-(2-nethoxv- 3- phenoxy_propel) -

w@epeoisdeh- 4- el | - net hanone The procedure gi vePCT/KR2003/001665

Exanpl e 59 was foll owed using
(S)-1, 2- epoxy- 3- phenoxypr opane and i odonet hane as
reactants, instead of 1, 2- epoxy 3- phenoxypr opane and
i odoet hane, to give (S)- 10 o
¢14.- ipflegthape. ptie nyaive- [(4-fleoormberybxj-(Bmpthexyedcphepexypydpyl)pinsadin-4-yl]-
Eﬁ&g 4-yl]-methanone. 1H NWR (CDC13, 200MHz) 6 8.0(m
T3(m 2H), 7.1(m 2H), 6.9(m 3H), 4.2(m 2H),
BI-RMR. (CTICEH},, 208MEizd 8.Qh), 2HB 72 (o) 2H).H). 1 (m321), 80 @GBH), 2. 2660 8H), 3.7(m,

f‘g 3?&“é?ﬂ]&r%@p@i§/$(§“ﬁw4&“§éﬁ%222}8#2%@})r opel ) -

pi peridi n-4-ell-nmethanone The procedure given in

Exanpl e 59 was followed using

E#ynmcﬁlepoxy 3- phenoxypropane and iodonethane as
ad ) A

1-(2- rilmblpﬂxw&—gmemoﬂwlecﬁwws fqiﬂopedi uﬁmg{-Sﬂ-i,yle])omﬁ)ﬂmWropane
CDC13, 200&%?
ne

gdﬂqlﬂnetéxgne ag 6ea§t€1}hs ‘@ﬁf P%ﬁgﬂxyg]&bhenoggy@ﬁgaﬁe ané @odi)pﬁxane, to give (S)-

fﬁ&)fﬁ-ph%l'ﬂ)l) [ 1QQ%e%xylj:?when&g%Sﬁyl)%erldlg A0 hetRAdbne. 2- 2( M
(N T TB AP § S 2o T RORVREG T Honc PDof s BEM 2 30, 3.7,

[ ro d gi ven
S s BB 2, 00 S e N G el S Re R
gl ycidyl ether and 25 iodonethane as reactants
i nstead of 1, 2-epoxy- 3-phenoxypropane and |odoethane

F%imw%/@(m f1 uor o- phenyl) [ 1- (2 rrethoxy 3

= m g
2H), 7he @mcec@ﬁ) giveq ITB]QWHPIBHP wag foﬂ,l(os/gd uﬂig)(R) BZ EQQKU 32[}11)31;10xypr0pane

s 9&%%1 éx'é'le as reactéxgg rﬁ% ?fzﬂ,éépg}%-%;?ﬁnoxyprép%e anmddogthang,% give (R)-

{4.%(0& mﬁﬁpma:&re(mxmpmmmmnwhd@- -yl]-methanone.

1- met hanone__The procedure
R S O Y i At 7T agD i B 65(m, SH. 4:5m, 28D, 3.7,
ﬁ{ﬁ?%@%#@@?@%' 119! & 2ﬁﬂ§ 6(RARTBL ARNSHAS. s{rﬁaﬂzam S,

i nst ead 2- epoxy- 3- pfienoxypropané and I ddoet hane,

to give (4 WD 2004/ 018423 PCT/ KR2003/ 001665 46

&Iuo henyl) [
hoxy -(4- nethoxy phenoxy) propyl) pi peridin-4

%d(ﬁﬁéﬂﬂan '5@ reactants, instead of 1,2-epoxy-3-phenoxypropane and iodoethane, to give (4-
fluoro-phenyl)-[1-(2-methoxy-3-(4-chloro-phenoxy)-propyl)-piperidin-4-yl}-methanone.

1H-NMR (CDCI3, 200MHz) 8.2(m, 2H), 8.0(m, 2H), 7.5(m, 2H), 7.2(m, 2H), 4.5(m, 1H), 3.4(s,
3H), 3.2(m, 2H), 2.9(m, 1H), 2.8(m, 1H), 2.5(m, 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 64

D-piperidin-4-vi]-methanone

The procedure given in Example 59 was followed using glycidyl 4-methoxypheny! ether

and jodomethane as reactants, instead of 1,2-epoxy-3-phenoxypropane and jodoethane, to give (4-
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5 Exanpl e 65
(4- Fl uor o- phenyl ) -[ 1- (2- met hoxy- 3- ( 2- net hyl - phenoxy) - p

WO oelo)s4ps peri di n- 4yl 1- met hanone The pr ocedur BCYKR2003/001665

in Exanpl e 59 was fol |l owed using glycidyl
2- met hyl phenyl ether and iodonethane as reactants,
i nstead of 1, 2- epoxy 3- phenoxxgropane and |odoethane

tﬂoegfﬁsﬁéié gle 0%, ?‘Hgﬂv lll%ﬁ ([QH%’QWP&%W ppridip-faflmesthanone.
MlH]-NMRt(b@@W‘ Qoonlﬂz)k%d&l}(&ﬁ)cﬁ)ﬂ% ,2::? Q%?ﬁ'zz)ﬂ)% 8%9(111% 329?5) 3H), 3.7(m,

3H» T é?r')ms 01%2H)32§X(mrﬁ12}ﬂ)22$r2, %) 8(mH§H)2 2(m 1H),

1.8(m 4H) Exanple 66 (4-Fluo ro-phenyl)-
[ 1- (2- met hoxy- 3- (4-tert-butyl - phenoxy) - propyl) - pi perid
mnaﬁpems met hanone 15 The procedure given in Exanple

1 2- epwwpﬁcdahergweﬁm Eﬁ’aﬁ‘xﬂﬁe ﬁfﬁdraé ﬂﬂi@@&mm gxycﬁuyg bMtiyfsheny] ether

fluoro-phenl

pnd dprethang s eﬂa%tam, épteadyeft yd-enomeddhsapxyprappnd and pedeethengi to give (4-

S 5y A I e
JHE(MR (CDHE)3, 2G5 5 83kdh,, 21D, 1LE(m, 4R%HP.9(r2 . 26%),m. 1(RHH), 3.8(m, 2H), 3.5(m,

526‘35%5% ?-%(n%l[ﬂ 288 A 1R 580 yfpanpl € 67 (4-F

[ 1- (2- met hoxy- 3- (4- ni tr o- phenoxy) - propyi ) - pi peri di n- 4-
vl ] - met hanone The procedure given in Exanple 59 was
fispmpledd usi ng 4-ni trophenyl glycidyl ether and

25 f | umhd)prp&lﬂﬁlylg)velﬁ in Example 59 was followed using 4-tert-buty1phenyl glymdyl ether

net -ni tro- phenoxy) propyl ) - pi peridi n-4-y
74 DRSO B TR CEDO Tobb AP OB PR AP st o ive (4

Q}u%[ﬁher%rgﬂil (- m%{hﬁiy-ﬁg‘)tert ‘ﬁu@%ﬁﬂeﬂ&i@-pro%l)gflﬁgrldﬂaM})l]-methe(mr%ne
ZH)-NI\/IB (gpﬁip Z@W@ér&@(l‘e, 8D, B (m, ZH), 7. 2(m, 2H), 6.9(m, 2H), 4.1(m, 3H), 3.8(m,
8t o0 8RR dehn A 28 RO 2 LR St R S

glven in Exanpl e 59 mas follomed u3|ng i odopr opane as

a reactant, instead of iodoethane, to give

@%QPPE&WO phenyl) [1 (2-propy! oxy- 3 phenoxy propy! ) - pi
] 2004/ D13 ¢ oK ".

-4 zmethanone

12 4( biﬂ;le grbgeduls gﬁ/@mn Edaplpleﬁ93r(amfoll4\hl)>d USﬁngf( mrop’hbi)y,l glycidyl ether and
Iodogrmhane'_gs reactangs, instead of 1,2-epoxy-3-phenoxypropane and iodoethane, to give (4-

fluoro-phenyl)-[1-(2-methoxy-3-(4-nitro-phenoxy)-propyl)-piperidin-4-y1]-methanone.
IH-NMR (CDCI3, 200MHz) 3 8.2(m, 2H), 8.0(m, 2H), 7.2(m, 4H), 4.2(m, 2H), 3.8(m, 1H), 3.5(s,
3H), 3.2(m, 1H), 3.0(m,2H), 2.6(m, 2H), 2.3(m, 2H), 1.8(m, 4H)

Example 68

(4-Fluoro-phenyl)-[1-(2-propyloxy-3-phenoxy-propyl)-piperidin-4-yl]-methanone:
hydrochloride

The procedure given in Example 59 was followed using iodopropane as a reactant, instead

of iodoethane, to give (4-fluoro-phenyl)-[1-(2-propyloxy-3-phenoxy-propyl)-piperidin-4-yl]-
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3H), 3.7(m 4H), 3.3(m 4H), 2.8(m2H), 2.1(m 4H),
1.0(m 3H) 5 Exanple 69

W@ do0klosaed phenyl ) - [ 1- ( 2- but oxy- 3- phenoxy- pr opRCT/KR2@8i0016635
i di n-4-yl|-nmethanone hydrochl oride The procedure
given in Exanple 59 was follomed usi ng i odobut ane as a
reactant, instead of iodoethape, to give
4- ar.Q h [ 1- ( 2- but oxy- 3- phenoxy- pr opyl ) - pi per
%1&&L§1 (mﬁggé%none hydrochl ori de. 10 1H NWR

(16DQUR, (cmmvbmmqsz) 322 %l@ nH),kIdIm &Iﬁ(m(mZJﬂ)l), 6. 3(mE|§5H) , 44k, 1H), 4. l(m

éHé(iﬂ(ms‘ﬁ%)ﬁé(n?éﬁ) Zffm ZE)’f-(Iﬁm 421)91H2>@L Zﬂ(ﬂn 3H) 0.9(m
3H) Exanple 70

(4- Fl uor o- phenyl ) -[ 1- (2- benzyl oxy- 3- phenoxy- propyl ) -p
@eamdhﬁ94 yl 1-met hanone 15 hydrochl oride The

-piperidin-¢ nethawone: hydrochloride

t o] gl VE&he procedure given in Example 59 was followed using iodobutane as a reactant, instead
(4-fl uoro-phenyl)-[1-(2-benzyl oxy- 3- Fhenoxy pr o

|
ﬁer i ioFogthane, y|tp - nilyeh aoeoro-pReayly e Ode3‘PEWNIVR0l¥Y‘g plgeﬂdm- 4-yl}-
(iR e; RA0OMIBYaeB 12. O(br, 1H) 8.0(m 2H), 7.2(m 8H),
6.9(m 4H), 49( 3H), 4.5(m 20 1H), 4.1(m 3H),
3H3(Wﬁ< (6195: 13, 2008{Hn) & 224(br, 2HP].0Gm, 2H), 7Bganpl).eb. Aih, 3H), 4.4(m, 1H), 4.0(m,

SRS RS s b At 2RO S5 Bk e 2

trlhydrochlorlde 25 A mixture of 4-(4-fluorobenzoyl)
plperldlne (5mmol ) and 2-(4-isopropyl phenyl) oxirane
FBWﬁBe) was refluxed in 30nﬂ of |sopropanol for 4h.

=pi (ﬂl -4- tn?etyanone

mwgﬁngLmas then mashed W th brlne t he resulting

or gani er, was dr.i d and_con trated in v The
or ude @? odﬁ%?%veaﬂ% Exmplisy oS (e mibyitenrh o roesma reactant,

aReadV@s ictideti8she\Md @i?”eq e §1§é‘8§1§1% 2- B’éﬁﬂyﬁk&-@%hér%ﬁﬂpx)opﬁ)lﬁiipendmA—

triethylam ne 30 e reaction m xtur
W gnethapgnegleydepchlp tenperature for Ih. This solutlon

W%ﬁﬁ??on oﬁdgggg%ébiig¥}%$}§&¥£?ﬁﬂzé§%q9§(ﬂﬁﬁtIgy4§@l3H)450n

REYMs] (msIH) 3.B(ag SHY, 2reqoRE)enper 2iur e, this sol uti on was

concentrated on a rotary evaporator and diluted with

ethyl acetate. The organic |ayer was washed 2 tines

wWxhipeaur at ed sodi um bi carbonate sol uti on, WO
?018423 PCT/ KR2003/ 001665 48 dri ed and

2004

grpeltﬂ'ﬁ%nect!;qh H%‘éﬁgm? hy (et hyI

A mixture of 4-(4-fluorobenzoyl) piperidine (Smmol) and 2-(4-isopropylphenyl) oxirane
(Smmol) was refluxed in 30m! of isopropanol for 4h. This solution was then concentrated on a
rotary evaporator and diluted with ethyl acetate. This mixture was then washed with brine, the
resulting organic layer was dried and concentrated in vacuo. The crude product was dissolved in
dichloromethane (50ml) and was added with methanesulfonyl chloride (2eq.) and triethylamine
(3eq.) at 0°C. The reaction mixture was stirred at room temperature for 1h. This solution was then
added triethylamine (3eq.), followed by the addition of excess 1,2,4-triazole (>3eq.). After 4 hours
stirring at room temperature, this solution was concentrated on a rotary evaporator and diluted with

ethyl acetate. The organic layer was washed 2 times with saturated sodium bicarbonate solution,
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acetate: hexane = 1: 1). The resulting
(4-fluoro-phenyl)-{1-[2-(4-isopropyl -phenyl)-2-[1, 2, 4]

WO eooaned423 1- yl - et hyl ] - pi peri di n- 4-yl } - met hanonBCER2003/001665

di ssol ved i n dichl oronet hane and the sol uti on was
treated with a solution of HO in ethyl ether. The
resultlng preC|p|tate was flltered to give (4-fluoro-

‘gﬂe{é ﬂngP‘?BB%tBCbW Yishe nTghe)leszdt[elW@ BHT‘lﬁqu &¥ slupny¢hremagpgraphy (ethyl
ac@iaﬁeﬁéx%em f"Dzl'J}he nRLG %offrﬂ]}_l% @ (9 %b%g?y rﬁpﬂwl)-}[l,ZA]trlazol-
lesgquﬂ-mpgrldlr84-116(lmt@hgne waB, dissOlvedd i) dl(‘jiloﬂ);ﬂ(emaﬂ.d-l)md the solution was

éeageé(“g{h’fzﬁf%ﬁ%éﬁgfélqﬁ%ﬁ@ bth%_ri 2 %Eljﬂé p{egiigégzgsl{yhséﬁ%i;fﬂ |t%giyez(4-ﬂuoro-

;ﬁh@ﬂﬁ} Unpq4p§b@fby>&l)phenyl) 2-[1,2,4]triazol- l-yl-ethyl] ﬁ)l eridin-4- yl}-methanone
%& henyl -2-[12, 4] triazol -1-vl-ethyl)-piperidin-4-y
Y Bne The procedure glven in Exanple 71 mas

g?- e S&b@g yI ?X' 9?4( rl%ﬁgxﬁ fi‘ﬁ)t 280081829 3.16(m,21),

-|sopropy oXira

ARl 48Dy H39eha By, 3. 82[(& 2[R s, is:i(ﬂa 6214, 69'(11 B8, zdés 1H)P9.08(s, 1H),
ébgﬁﬁé | ) - pi peridin-4-yl]-nmethanone. 1H NVR(CDC
¥I 6 1.72(m4H), 2.28(m2H), 2.79(d, 1H)
2.95(d, 1H), 3.01(d,1H), 3.16(m1H), 3.41(q, 1H),
5.52(q, 1H), 7.09(t,2H), 7.29(m5H), 7.91(t,2H),
EX@&(lsan) 8. 25(s 1H) Exanpl e 73 20

) - m%t']hha Wbeddﬂﬂ glvﬁﬂi QCBﬂalﬂfpﬁe gl was f(blr(bwgd( %ﬁﬁé @ty?eilie ‘Mﬁﬁe as a reactant,
ol | owed using 4-di met hyl styrene oxi de as a

f
lﬂ‘%%aé‘toéﬁt(“*lﬁoﬁ@%a‘%?nﬂ? orane 1q giwpidaBiprairheny)-l-@phenahe (1,3, Htriazol-1-
| hyl - phenyl ) - 2-
%f%?i%#fﬁ%g%ﬁdﬁn Fmg%hyl] pi peridin-4-yl}-(4-fl uoro-ph
HI}NI\/)R(@BCI}am‘)GIMHZ)ZE 1HE(N\4%()CDQB(3;1 2R1) Oz, ,1H}§ 2.95(d,1H), 3.01(d,1H),
4 % F&D 2H), 2.80(d, 1
321@(1%1)23{31@,1@ 8 %(mlh_l 7. 09@,21#9(76;9@4;5}1),5 94@,@3) mp(s 1H), 8.25(s,1H)
7.11(m5H), 7.92(m 3H), 8.22(s,1H) Exanple 74
(4- Fl uor o- phenyl ) -[ 1- (4-phenyl -2-[1,2,4]triazol-1-vl-b
Euwnmeﬁiperldln 4-yl | - met hanone 30 The procedure
I 7 tollowed u3|ng
E ; l
@ (m,opropylphenyl) OX|rane to gi ve
(4-fluoro-phenyl)-[1-(4-phenyl-2-11,2,4]triazol-|-
y| - butl Prosedues givionn Fxgmyle b an frdinwed Qﬂ*ngl\ﬁw?@l@@tbmtyrene oxide as a

%&ga!}ﬂ(_k }I%-Ed 105747;%{?5%%8}]1&‘@( %ﬁ;‘%l Eﬁ Zgi%g n’hZ_E)_(B 4-dimethyl-phenyl)-2-

PR iE20-0-31-&0l Bfiberidin-4-y1}-(4-fluoro-phenyl)-methanone.
IH-NMR(CDCl;, 200MHz), § 1.76(m,4H), 2.25(s,6H), 2.33(m,2H), 2.80(d,1H), 2.97(m,2H),

3.17(m,1H), 3.39(q,1H), 5.48(q,1H), 7.11(m,5H), 7.92(m,3H), 8.22(s,1H)

Example 74
(4-Fluoro-phenyl)-[1-(4-phenyl-2-[1,2.4]triazol-1-yl-butyl)-piperidin-4-yl]-methanone

The procedure given in Example 71 was followed using 2-phenethyl-oxirane as a reactant,
instead of 2-(4-isopropylphenyl) oxirane, to give (4-fluoro-phenyl)-[1-(4-phenyl-2-[1,2,4]triazol-1-
yl-butyl)-piperidin-4-yl]-methanone.
1H-NMR(CDCls, 200MHz), § 1.74(m,4H), 2.18(m,2H), 2.32(m,2H), 2.54(m,2H), 2.71(t,1H),
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49 2.87(m1H), 3.12(m1H), 3.57(m2H), 4.27(mIH),
7.21(m7H), 7.92(m4H), Exanple 75 f

wda20020(8¥23 ert - But yl - phenyl )-2-[1, 2, 4] tri azol - | Pgl/K&RMBI001665

| - pi peridin-4-yll-(4-fluoro-phenyl) 5 nethanone The
procedure given in Exanple 71 was foll owed using
4 tert- butylstyrene oxi de as % reactant, instead of

4-i sopr opy hen ) _oxirane % give g
as (o [ f b@({n;lg-ﬁ,t%# (g ER 127 (0 TH), 7.21(n, 7H), 7.92(m,4H),
1, 2, 4]tr|azol 1-yl -ethyl]- plperldin-4-y|}-(4-f|uoro-ph
enyl ) - met hanone. 1H NMR(CDC13, 200MHz), 6 1.27(s, 9H)
Exa?f&(lervm—l) 2. 25(m 2H), 2. 77(d 1H, 2. 97(m 2H) 10

3 3 D, 4 .

ﬁ&ﬂ&ﬁmkz Chloro phenyl) 2.11 2 41tr|azoI-I-yI ethvll-p

i peridin-4-yl)-(4-fluoro-phenyl) anon
pr ocedﬂ}eé’r@‘ie@@ﬁ gfvn E}(E’fﬁ!ﬂpg? 7711W9§a§>119%*f W@g%ﬁagtyrene oxide as a

ZaG il OTiRRdMT %f‘ € @@(isyﬁop@@h&ybr Qa%dndNtio IgRSt @8h-Qftert-butyl-phenyl)-2-
2- (4-i sopropyl phenyl’) “oxir ane,

(112 §1RiagcletHelmd-pisondint L} 4 finom:; mp]my?)rrag}@ﬂnone
@Wﬁb@%&%&%ﬁ &3%‘;;;@‘;(%@- Al 98,9 PRS2 ;n'?ﬁéq;fﬁf W20,
1@@{( ﬁ{)lﬂ%%qﬁ?Hgg & (cizll@), 78 A 086, ?d;% 4}%3 93@( Ehi(s,1H)

7.89(q, 2H), 7.95(s,1H), 8. 27(s 1H) 20 Exanple 77

%4 Flugro phenyl) -
ia ﬁ nitro-phenyl)-2-[1,2,41triazol-1-yl-ethvll-pi

anpl e u5|ng 4-nitrostyrene oxi de as
methaneneant, instead of 2-(4-isopropylphenyl) oxirane,
to giv ( oééd#@&@%#ﬁé%;ﬁﬂel’l 1[ %a4 éb'llev«t:cf an%‘ Qr&}ﬂo)os@reng%mde as a

[1,2,4 azo pi peridin-4-yl}= hanone.
iédethiﬁﬁ@(fﬁﬁ]o’f 2-(2-00Meigyiphey] Y oxirddartoddifye {12[232_@110@1-9)19@1) -2-[1,2,4]triazol-
.1 1H,..2.9 | b3, 11 2H, 3.36(q, 1H),
‘Ygétziﬂ?ﬂ%“d‘“r“iég(?]ﬂﬁ?:%’?h@f’yéé’s gﬂaﬁ?t‘g 7.92( gnqu)FD
kR, $. &H) 75xam] 837 ﬁg 2. 80%1 le 2.95(q,1H), 3.09(m,2H),
n

(4-Fl uoro- Chenvl) 11- (2-napht hal e

41319(q; 130.04.04(q, V), @10B§,LN), pR6@r 210 13 ZAmyaAH); Téx(dp2Ap A85(s,THE 8.27(s,1H)
procedure given in Exanple 71 was foll owed using

2-napht hal ene oxide as a reactant, instead of

bt kg@propylphenyl) oxirane, to give

(4- fPuoro pheny ) - [1 (2 naphthalen 2 yI [

4-Fl1 ' 1-12-(4 ¢nwl atagoalA- i ~methanone

The procedure given in Example 71 was followed using 4-nitrostyrene oxide as a reactant,
instead of 2-(4-isopropylphenyl) oxirane, to give (4-fluoro-phenyl)-{1-[2-(4-nitro-phenyl)-2-
[1,2,4]triazol-1-yl-ethyl]-piperidin-4-yl }-methanone.

H-NMR(CDCl;, 200MHz), § 1.74(m,4H), 2.31(q,2H), 2.81(d,1H), 2.93(m,1H), 3.11(m,2H),
3.36(q,1H), 5.59(m,1H), 7.12(t,2H), 7.49(d,2H), 7.92(m,3H), 8.19(m,2H), 8.29(s,1H)

Example 78

The procedure given in Example 71 was followed using 2-naphthalene oxide as a reactant,

instead of 2-(4-isopropylphenyl) oxirane, to give (4-fluoro-phenyl)-[1-(2-naphthalen-2-yl-2-
[1,2,4]triazol-1-yl-ethyl)-piperidin-4-yl]-methanone.
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WD 2004/ 018423 PCT/ KR2003/ 001665 50 1H NVR( CDCL3,
200MHz), 6 1.79(m 4H), 2.33(m2H), 2.85(d, 1H),

W@2000m8423+H) , 3.57(m 1H), 5.73(m1H), 7.12(t, 2PYT/KR2003/001665

7.49(m 3H), 7.85(m 7H), 8.29(s,1H) Exanple 79 5
(4- Fl uor o- phenyl )-f1-f2-fl,2,41triazol -1-yl-2-(4-trifl
uor orret hyl - phenyl ) - etthI-plp i di n-4- yII- nmet hanone

ISR BB E, TR £ N e g

I I
P G i v

1 yl-2-(4-trifluoronethyl-phenyl)-ethyl]-piperidin-4-y
% %% ghanone 10 1H NVR(CDC13, 200MHz), 5

m4H) 2.37(m2H), 2.81(d,1H), 3.01(m 2H),
842196001 plichh y)) - { B[23 9.0 14] tilho]- 1-51- DY -¥iflubbomefhyl-phendtDethvl]-piperidin-4-yIi-
7. 43(d 2H), 7.63(d,2H), 7.91(m 3H), 8.29(s,1H) Exanple

uor o- phenyl ) - f

1-(2- pflﬁgby cedird S%rﬁﬁ Bhandp1y T \%srﬂ{lllc)weﬁ 'uglﬁé i mﬂﬁor%rrﬁé tlriRhe oxide as
hanone 15 The procedure given in anple
f odaktonipidstensl Qf@ (§t1§pp@mép1@xyl)jexlamj tct give é(lzﬁ!loeo ﬁsnyl) {1-[2-[1,2,4]triazol-

d of .2-(4- henyl ) oxirane

Gy PBi o e e SR AT P BByt [ 1.
(2-Ne@ciZ-20 ?qu 1 i
v @d 3[2\|NRE€MH§ & 127(‘%1114ﬁ§ @iﬂmj@ﬁ@eﬁ 8%&1 et -3Y0 1{en, BRS, PR 9(m, 1),
2.3y, IH)ZWQ(HQHMQ'( tB(RH), 7.43(d23DM.&),2HB 7«98@113131)&-8 29(s,1H)
3.42(qg,IH), 5.79(q,1H), 7.07(t,2H), 7.38(m5H),
7.92(t,2H), 8.79(s,1H) 20 Exanple 81
E4arpli@6 0- phenyl ) -f 1-(2_phenyl - 2-f
1 2 31ltriazol -1-y1- ?thyl) 0|pe2|d|n 4- y11 neth%none

PROARIERY L) -pl -G - RAEH EZO iriy]Vine piperig ! ARG

styre i az 8AGt
i nst ea g%ﬂ’%&‘ﬁ%,pvg% 6}2 %’%y %h§n§+%%0%ega§§§ ﬁ%&lg 'oxide and tetrazole as
fea@ants, instead of 2(4-baprapylpkeny-okirane kot pRémydzdle] td giva $-fluoro-phenyl)-[1-

e e
&M@& ; ’;E75(n?i 4&2(1‘@%@2& 3. 9%? g?i)l Ho3(m,2H), 3.18(m, 1H),

5.79(q 7 07(
7. 49(11(1H.),ZL—‘D9(@<IMD”E&:&® BO8(m,5H), 7.92(t,2H), 8.79(s,1H)
(4- Fl uor o- phenyl )-fl-(2-imdazol -I-vl-2-phenyl -ethvl) -
pi peri di n-4-y11-net hanone The procedure given in
ﬁgﬂkg17l was fol |l owed using styrene oxide and
azol e as reactants |nstead of

gi ve ("ldhe pko%&{u?e E l}]e%nX ]E}anlpile 71 was followed using styrene oxide and 1,2,3-triazole as

reactants, instead of 2-(4-isopropylphenyl) oxirane and 1,2,4-triazole, to give (4-fluoro-phenyl)-[1-

(2-phenyl-2-[1,2,3]triazol-1-yl-ethyl)-piperidin-4-yl]-methanone.
1H-NMR(CDCl;, 200MHz), &§ 1.69(m,4H), 2.27(m,2H), 2.91(q,2H), 3.13(m,2H), 3.47(m,1H),
5.79(q,1H), 7.07(t,2H), 7.25(m,5H), 7.63(d,2H), 7.91(t,2H)

Example 82

The procedure given in Example 71 was followed using styrene oxide and imidazole as
reactants, instead of 2-(4-isopropylphenyl) oxirane and 1,2,4-triazole, to give (4-fluoro-phenyl)-[1-
(2-imidazol-1-y1-2-phenyl-ethyl)-piperidin-4-yl]-methanone.
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(2-imdazol -1-yl - 2-phenyl - et hyl ) - pi peri di n-4-yl ] -net ha
none. WD 2004/ 018423 PCT/ KR2003/ 001665 51

WA kboMWRUZDC13, 200MHz), 6 1.79(m 4H), 2.22(m 2PYT/KR2003/001665

2.79(d, 1H), 2.99(m2H), 3.11(m2H), 5.29(mIlH),
7.05(m6H), 7.29(m3H), 7.63(s,1H), 7.93(m 2H) Exanple
83 5 Carbonic acid

Fynfhialh Bapup: ﬁé@zh%@%@g Lfi’l'J g%(&gr%?gf St gi DB, 3 11m 280,
gzé@ g-tll)z Pﬂﬁgﬂ%l{b llL>gllf3|r fj(,% W?%?%Z’Bzhgapg“ uxed in

30rrfl of |sopropanol for 4h This solution was then
ggncqng ated on a rotary evaporator and diluted with
etate. This m xture was then washed with
%i’lﬂﬁlc héle L-&BALhbAYID - QL@ b Fo-beRYR)- uﬁlﬁ!l fl ester methyl
concenirated i n vacuo. € crude produc |sso ve
ggler THE (50nml) and was added with 1,1'-car bonyl
di | m daz t
o R SR BB T SRR T Y-
ohondl) wms mﬂumdoe%mtmﬁ ibepnapland] ¥Qrdh) Tals sOlGtion Add ﬁén Edcentrated on a

{Sotéelir}rznrel ag)g@tqr H‘é‘? %E‘é{&‘f nEIﬁ et ;ﬁﬁag:gtaiie L fe (rgn%lyagx% ev?a% t d ! washed with brine, the
RXEIHRL br8shic3laldrRS d¥ibd Ehd%ﬁdéh@cftmtvla@ﬂeThéj&h@edpr%Qt was dissolved in
concentrated in vacuo. The resulting 15 carbonic acid

TH 45@nlh g yseadged) wish. |, =cqehonyl dismisiatsbn@oyiol)- 30 helrepctipn mixture

e S e [y T B B TS A T

Af2( S stifitdy,at ﬁ)o&(tempeidﬂ)re, vaiteB Qvﬁs adﬂb@ to t8mitaty th&ﬁabc,ﬂoﬁ ”ﬂﬁé Biganic layer

4
&152 Bngﬁc@S ac Flﬁl'_g w1t% c? c(hﬂ)]romet ane, drle and c'_?Lcentrated in Vacuo 8The resulting

Qarbdhid 4eid |1Uﬁf4fe9wbﬁ{éﬁgﬁt J4-@LRSFI-shhfsyl)pYdeliih: 1@?&9&1 -k Ydethyl ester

ester meth ester e procedure given in
wasolmmelqulummchrgmstpgmélm oxi de as a reactant,

NI PAARCRA O 600 0 o2t

BHphem 285! h§tn, eH), enmBH)yl ester. 25 1H NVR (CDC13,

200M#z) 5 8.0(m 2H), 7.3(m 5H), 7.1(m 2H), 5.9(m

1H), 3.8(s, 3H), 3.0(m 4H), 2.6(dd 1H), 2.3(m 2H),
xapie 84H) Exanple 85 Carbonic acid ethyl ester

2 [4 (4- quoro benzovl) - plper|d|n I-yII-I-phenyI et hyl
5 - EOVQ) : shela pyIGR th

Wid A H-dfluorndbs

]; glalcga % &géeﬁt%te &B el? %égn)(x‘}:lé{ed %{5 ﬁ‘@'nﬁg pfﬁliha )US16‘§|SFY;§?{‘§ ogﬁia as a reactamnt,
Rl RBERD- (4-6i1S [[Be)-ablePidi gveaivanie by b-[£84-Miorebdrdoyl)-piperidin-1-yl)-
I-phenyl-ethyl ester methyl ester.

1H-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.3(m, 5H), 7.1(m, 2H), 5.9(m, 1H), 3.8(s, 3H), 3.0(m,
4H), 2.6(dd 1H), 2.3(m, 2H), 1.8(m, 4H)

Example 85

Carbonic acid ethyl ester 2-[4-(4-fluoro-benzovl)-piperidin-1-vl]-1-phenvyl-ethvl ester

The procedure given in Example 83 was followed using styrene oxide and ethanol as
reactants, instead of 2-(4-ethylpheny!)-oxirane and methanol, to give ‘carbonic acid ethyl ester 2-[4-
(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyi-ethyl ester.
1H-NMR (CDCI13, 200MHz) & 8.0(m, 2H), 7.3(m, SH), 7.1(m, 2H), 5.9(m, 1H), 4.2(m, 2H), 3.0(m,
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(4-fluoro-benzoyl)-piperidin-1-yl]-I-phenyl -ethyl
ester. 1H NWR (CDC13, 200MHz) 8 8.0(m 2H), 7.3(m

wok)o4/07842f m 2H), 5.9(m 1H), 4.2(m 2H), 3. 0(PCT/KR2003/001665

2004/ 018423 PCT/ KR2003/ 001665 52 4H), 2.6(dd 1H),

2.3(m 2H), 1.8(m 4H), 1.3(m 3H) Exanple 86
Car boni c acid 2-14-(4-fl uoro- fnzoyl)

LR PR P AR5 e ol T owed usi ng

proce G

styrene oxide and propanol as reactants, instead of
2- (4- et hyl phenyl ) -oxi rane and net hanol, to give
‘ﬁﬂﬁ?@ acid 2-[4-(4- quoro-

Ml ester
5H) , 7Tfr_@ (pngcedush given @(Enammuq) 83 was 1f()l|}gweQ Rping Sty@s(xmamded, kf)d, propanol as
é)%c%ngﬁ insé@ g‘ag {)on:?l(:phgrlég) Oox1rar§e( nh me@aﬁol ]To ggve car%'o_xQJc acid 2-[4-(4-fluoro-

Beniébrl)é;ﬂpa‘rﬂdmor-ﬂ} b@ﬂamlvdtﬁyi Qytemepfdpyhl eBtet. - €l | - | - phenyl - et hyl

est I SOPL O The pr iven in Exanple
BANRR (GO MR im0 B Gmeat e G ity 5 S0 ool (made, 300,
ﬁﬁpg%@ﬁtﬁﬂ Qgéﬁggg1q%naﬂg4rghhxh henyl ) - oxi rane and
met hanol i've carboni'c acid 2-[4-(4-fluoro- 15
benzoyl) plper|d|n I -yl]-1-phenyl-ethyl ester
Es rogé ester. | H NWR (CDCI3 200MHz) 5 8.0(m 2H),
%{ﬁ) H, 7. 1(m 2H), 8(m1an) 4. 8(m 1H) 3.0(m

Exanple 88 Zolcarbonlc aC|d
2- 14- (Werrofetis: HEmB gl PevisdPiieved gpipg ptyjspraniyde-agt fpppropancl as
P o £ Ay A REE M BN el U, i3 -
banaoyt)amperidinpisyig &gphanfl-hyl estetidoploptiesis ) - oxi rane and

ENRE Romes proB M S 80650 2 73t LG Ptk sl Tt 100, 2000,
151, @ 6(m, | 1D NVRm( GDCH 3¢m, 20 NHEm, &1)8. O(m 2H), 7. 4(m
7m 7.2(m 5H), 5.9(m 1H), 3.1(m 4H), 2.7(dd, 25

2.3(m 2H), 1.8(m 4FD Exanpl e 89 Carbonic acid

gster
g %4 fluoro benzoyl ) - plperldln 1 111 1- phenyl ethyl
¢-dlurochenzoyh idi bry] AHE ésmé ¥

u5|ﬁ . ren ox1de'
Feact it ﬁpmﬁeﬁg? B &aﬁq%melﬁ'kétwf’fjaﬁ@ﬁ@ wing e i phenol as o

FRthRNBdtead Lo 20U By BRNPIRBkiEan8 Ghdl mBBALY, | to 88 @hrbonic acid 2-[4-(4-fluoro-
benzoyl)-piperidin-1-yl}-1-phenyl-ethyl ester phenyl ester.

1H-NMR (CDCIl3, 200MHz) § 8.0(m, 2H), 7.4(m, 7H), 7.2(m, 5H), 5.9(m, 1H), 3.1(m, 4H), 2.7(dd,
1H), 2.3(m, 2H), 1.8(m, 4H)

Example 89

The procedure given in Example 83 was followed using styrene oxide and benzyl alcohol
as reactants, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid benzyl ester
2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester.

H-NMR (CDCI3, 200MHz) 6 8.0(m, 2H), 7.4(m, 10H), 7.1(m, 2H), 5.8(m, 1H), 5.2(m, 2H), 3.0(m,
4H), 2.6(dd, 1H), 2.2(m, 2H), 1.8(m, 4H)
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2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl
ester. 1H NWR (CDCI 3, 200MHz) S 8.0(m 2H), 7.4(m

wo adp/o18423(m 2H), 5.8(m 1H), 5.2(m 2H), 3. O0POT/KRA0dB/001665

2.6(dd, 1H), 2.2(m 2H), 1.8(m 414) WD 2004/018423
PCT/ KR2003/ 001665 53 Exanple 90 Carbonic acid 1-J4
(4 f1uoro-benzoyl) - piperidin-Lyyimethyll-3-phenyl-prop
@ﬁmﬁg ﬁ¥ net hyl ester The procedure given in Exanple
S"toll owed using 2-phenet hyl -oxirane as a
Camehianicid Bl4-@dluemcheatoyh-dideriil yHyniveinNi-3-pvaivk piapyl tder methyl
glve carbonic acid
SBtera_ (4-f1 uor o- benzoyl ) - pi peri din-1 -
yl met Ryl brodedaRest '\)éh Irﬂfﬁ le @%@follﬂﬁ&d"ﬁéin @Sih8riethyl-EkiPlYEes a reactant,
(CDC13, 200M+&) O emple] o0, 7. 2(m El)s";h {Bk
xgst@@sof gpe-ethgpl@(lm-omqe) to gn@(cmbomg |.9c1d Q—[AQ(%ﬂuog]-})enzoyl)—mpendm-1-

anpl e 91 Carbonic acid
ﬁ@g§g¥%%k&1‘%ﬁéég%?%g%qﬁg Exfluoro benzoyl ) - pi peri di n-
1 H-8IMR ¢2IbGiB, :mQMHrz) $ 801, apy,|7.2(@sTHY 4.Tie 1), Scéc AHE 3di(meIH), 2.6(m,

RS LS 2, & it ne e

2- (4- et hyl phenyl ) -oxi rane and nethanol, to give

carbonic acid 15

EH@Bﬂcﬁloro phenyl) 2-[4-(4- fluoro benzoyl ) - plperldln-
I VR..

dskdy, 4 9(m 1 3 O(m 4H) 2. 6(dd 1H), 2’2(m 2H)
1.8(m__4H), 1.3( |l e 92 20 Carbonic acid

1- (4- &lﬂedfrraceslﬁ% rgwey ﬂz ﬁxam{ﬂa ¥ wer 8llpwrtz g9/ preplopasyree oxide and
15@&!&%1% Irea@ﬁﬁt? rmske§<99f RNy iRRhyE)-oxite RHdARAHSCoHiWerbonic acid

anpl e was Il 'owed ‘usi g 4-chl or ost yrene oxi de
&(wchlqrwmnmlp@f{ém ﬁ@rcr-hqlméhmserldmnlszlheﬂjyl@ﬁer isopropyl ester.

ﬁgﬁx@gﬁ Jﬁég@@fh‘éﬂfﬂz) £&bE:A98), 3%, BH AN 25t 998 U8, 4.9(m, 11), 3.0(m,

4H), 3.6@ha) V02 DA DM, 1 :88n,[45)( A3(H, 6@y 0- benzoyl ) - pi peri di n-
1-yl]-ethyl ester isopropyl ester. 25 1H NWVR (CDC13,

200MHz) 8 8.0(m 2H), 7.3(m 5H), 7.1(m 2H), 5.8(m

%;%.zplégﬁ(m 1H), 3.0(m 4H), 2.6(dd, 1H), 2.2(m 2H)),
1.3(m 6FD Exanple 93 Carbonlc aC|d
4leblord-1 114 e

g ferldln 1'v11 ethyI ester |sopropylr

The procedure given in Example 83 was followed using 4-chlorostyrene oxide and
isopropanol as reactants, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid
1-(4-chloro-phenyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl}-ethyl ester isopropyl ester.

IH-NMR (CDCI3, 200MHz) § 8.0(m, 2H), 7.3(m, SH), 7.1(m, 2H), 5.8(m, 1H), 4.9(m, 1H), 3.0(m,
4H), 2.6(dd, 1H), 2.2(m, 2H), 1.8(m, 4H), 1.3(m, 6H)

Example 93

Carbonic acid 1-(4-cyano-phenyl

ester
The procedure given in Example 83 was followed using 4-oxiranyl-benzonitrile and
isopropanol as reactants, instead of 2-(4-ethylphenyl)-oxirane and methanol, to give carbonic acid

1-(4-cyano-phenyl)-2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-ethyl ester isopropyl ester.



30 ester The procedure given in Exanple 83 was
foll owed using 4-oxiranyl -benzonitrile and
WO sepoogganol as reactants, instead of PCT/KR2003/001665
2- (4- et hyl phenyl)-oxirane and nethanol, to give
car boni c acid
1- (4-cyan-phenyl)-2-[4-(4-fl uggo-benzoyl)-pi peridin-1-

i 4
KO BT SRIPRARCR! G el A1 2y sy .
D) 3.00m, A0, 2.6284) 1H)72.8(0d 2HRH)8(m4H) h3(n2h) 5. 8(m  1H),
4.9(m 1H), 3.0(m 4H), 2.6(dd 1H), 2.2(m 2H),
1.8(m 4H), 1.3(m 6H) Exanple 94 5 Carbonic acid

Exdnfplé 84 chl or o- benzoyl ) - pi peri di n-1-yl|-I-phenoxynet hy
I-ethyl ester |sopropyl ester The orocedure given in
= AQHIC o i S-chlore-Benzavl)rpineridia 1oy henpkyethyl¢thyl ester iso

é&gpropanol as reactants, |nstead of
Z-(4- et hyl phenyl ) -oxi rane and nethanol, to give
car boriibe pmécbhr%i‘fedl-il( Bxanipllo32owas followed using styrene oxide and isopropanol as

;begcgaz H@ e?d (< W@k?ﬁ)ﬁwé&%ﬂg’gd St hge}ncg%}lﬂe{ [4-(3-chloro-
Qelrﬁoylﬂpl&élﬂln-l%l El@n&&ﬂieth?l‘-‘&thyl %téﬁ{&ﬁ)roﬁﬂ)est?xﬂf 9({3) 1H),

M (CMH} 21)()%@ ZLWH 2H), (32?]1 ”éil)l) A, 3604/ 01.940.34.9(m, 1H), 4.1(m,
PETL RS AACER 55 ML o 3 o

racemni c anti’o Ty enri'c

pi peri di ne conpound represented by the follow ng
structural formula (I): O AXY 5 (lI) whereinnis
0; and Ais selected fromthe group consisting of
phenyl which may be substituted with 10 one or nore
identical or different substituents selected fromthe
group consisting of hydrogen, hal ogen, straight or
branched chain al kyl of from1l to 4 carbon atons,
straight or branched chain al koxy of from1l to 3
carbon atons, nitro, cyano, trifluoronethyl,
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trifluoromethoxy, mnethanesulfonyl and phenyl; thienyl;
napht hyl ; pyridyl; and quinolyl; or 15 n is an

wo paoe@ess2rom 1 to 2; and A is selected from t PET/EROMP/001665

consi sting of phenyl or phenoxy which may be
substituted with one or nore identical or different
substituents selected fromthgsgroup consisting of
?\my : l.ogen, straight or branched chain al kyl of
ro%&%gggm&ﬁégfbon atons, straight or branched chain
al koxy of froml to 3 carbon atons, nitro, cyano, 20
trifluoronethyl, trifluoronethoxy, nethanesul fonyl and
phenylA rachingnyl enaméphertelly epyobied penzoybpigeriihdedmrpound represented
éf s?l ct.ed fron1thelgr§up consi sting of O carbanoyl,
thgfolfpvipg stpchwplfeendiadin - al koxy of from1 to 4
carbon atons, imdazole, tri azolg, tetrazol e and

carbonate; and Y is selected fr the group consisting
of hydrogen, hal ogen, sKrai or ched 25 chain
al kyl of from1l toad4|c oIN.atons %traight or

branched chai n al kox roml to “3 carbon atons;
and pharmaceutically acceptable salts thereof. WO
2004/ 018423 PCT/ KR2003/ 001 56 2. A racemc or

enantiomerically enriched car banoyl benzoyl

pi perivdien@n conpound represented by the structural
formul a %V): OOl 5 RIRZNAOY An NNNi (V)
whereiis 90204 is 0; and A is selected fromthe group

consi sting,o0 enyl which may. be_substituted with . .

one or %ﬁ%gc{eggﬁ? ?ﬁl ergyp 8?‘?3%‘% of P ‘?P@i f”lthfcltﬁlerﬁf‘;é%e substituted with
| f. i i e « .

$ 8 e bl 14 DSBS 8hcq LN Dy i o

Wy deagehoiml@ien saight olbrgithed Chaik BEGTHERLE Nab B caleR%¥onR straight or

froml to 3 carbon atons, nitro and trifl uoronethyl;
bragrhed sehaigpplkpyy ;of from 1 to 3 carbon atoms, nitro, cyano, trifluoromethyl,
trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl; and quinolyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl and phenyl; thienyl; naphthyl; pyridyl;
and quinolyl;

X is selected from the group consisting of O-carbamoyl, straight or branched chain
alkoxy of from 1 to 4 carbon atoms, imidazole, triazole, tetrazole and carbonate; and

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to
3 carbon atoms;

and pharmaceutically acceptable salts thereof.
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or nis an integer froml to 2; and Ais selected

fromthe group consisting of phenyl or phenoxy which
woray4loes42s5ubst it uted with one or nore identi caPCDKR2003/001665

di fferent substituents selected fromthe group 20

consi sting of hydrogen, hal ogen, straight or branched

chain alkyl of from1l to 4 caybon atons, straight or

ranched chain _al ko of .froml .to 3 carpbon atons e

zgi tr og‘anracenllf‘i i uéé}agﬁ%?‘ﬁ’&?‘fa,ﬁlyaﬁﬁnﬂﬁghpﬁ%r,ga‘@yﬁs Beitzoyl piperidine

DBt EEpbiAMattyandSRAIRrSaRThAS (W9 of hydrogen,

hal ogen, strai ght or branched chain alkyl of froml

to 4 carbon atons and strai ght or branched chain

al koxy of from1 to 25 3 carbon atons; and RI and R2

may be the sane with or difféfent from each other and

are independqgkhyﬂ§glec e e group consisting

of hydrogen, nékﬁ X b Yo 7- nmenbered

al i phatic cyclic S Fhar maceutical ly

acceptable salts thereof. 30 WO 2004/018423

PCT/ KR2003/ 001665 57 3(VA racenic or enantionerically

enri ched al koxy benzoyl piperidine conmpound

represented by the structural formula (VII1): 0O R3 N

I Y 5, At=n/ (VIIl) wherein 10 nis 0; and Ais

selec?@gﬁpronmthe group consi sting of phenyl which may

be sufgddtadged with one or nore identical or

di fferent substituents selected fromthe group

consi atisnglectéd fropdthegeoyp fmmkwtenof gichgl which @iaydcasublitidied with

chain alkyl of from1l to 4 carbon atons, straight or

BE MCHEEF Ksaiioel ridiforent sphsgmentst sslegicd afrpmnthat grepp consisting of

SRR TR g 5 SBBG, s

AL & Ich&h Ylkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and

naphthyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro and
trifluoromethyl; and naphthyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

Rl and R2 may be the same with or different from each other and are
independently selected from the group consisting of hydrogen, methoxy, benzyl and 5 to 7-
membered aliphatic cyclic compounds;

and pharmaceutically acceptable salts thereof.



10

15

20

25

30

or nis an integer froml to 2; and Ais selected

fromthe group consisting of phenyl or phenoxy which
woray4loes42s5ubst it uted with one or nore identi caPCDKR2003/001665

di fferent substituents selected fromthe group 20

consi sting of hydrogen, hal ogen, straight or branched

chain alkyl of from1l to 4 carbon atons, straight or

b d ch kox
mr ? poker@?egwgl & ??a}n? Pﬁigp(&ql{@r %p}rﬂchec{ ?alll?olxg gtgegl n&lhéﬁgﬁdme compound
%B?%s%@@ﬁy{hfeg&wturamﬁﬂmla, cv-enyl 5 naphthyl; pyridyl;

guinolyl; Y is selected fromthe group consi sting
of hydrogen, hal ogen strai ght or branched 25 chain

al kyl of froml jzcar bon at and straight or
branched chain aI ko y3‘qf fro car bon at ons;
and R3 is sel ected t he i sti ng of

strai ght or branched eharn al kyl o from1l to 4

carbon atons, aliphatic cyclic compound of fromb5 to 7

carbon atons, and benzyl; 30 and pharnaceutically

accept abl e salts thereof (VWD 2004/ 018423

PCT/ KR2003/ 001665 58 4. A racem c or enantionerically

enri ched azol e benzoyl piperidine conpound

represgnted by the structural formula (XIV): O X OY
n (XIV) wherein 10 nis an integer fromOoO

to 2; ./ d.9ngel ected fromthe group consisting of

phenyl whi ch may be substituted with one or nore

i dent Adialselected iffofrethergrowutisisistingeof ghesgl which dndyr bgsubkidtuted with

e cewers HeaeR %r‘k’@xﬁe%%%?%%?@n%is'eﬁagaegr BB Deopieus conssting of

S5 e P D ] 10 by s
FPBISDhin o o) 9, Ao, ) ot s,

trifluoromethoxy, methanesulfonyl, phenyl; thieny!; naphthyl; pyridyl; and quinolyl;

or

n is an integer from 1 to 2; and

A is selected from the group consisting of phenyl or phenoxy which may be
substituted with one or more identical or different substituents selected from the group
consisting of hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon
atoms, straight or branched chain alkoxy of from 1 to 3 carbon atoms, nitro, cyano,
trifluoromethyl, trifluoromethoxy, methanesulfonyl, phenyl; thienyl; naphthyl; pyridyl; and
quinolyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

R3 is selected from the group consisting of straight or branched chain alkyl of
from 1 to 4 carbon atoms, aliphatic cyclic compound of from 5 to 7 carbon atoms, and
benzyl;

and pharmaceutically acceptable salts thereof.
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chain alkyl of from1l to 4 carbon atons, and straight
or branched chain al koxy of from1l to 3 carbon atons;

w@pe4M18483 | m dazol e, triazole, or tetrazol e nOPEL/KR2003/001665

having the following formula (XIl) 20 N~NNN NN
N (XI'l) 25 and pharmaceutically acceptable salts
thereof. 5. A racemc or enantd onerically enriched

%.ﬁrebg a&g(ieg%glzgr%/ %?%ngre%%l\l}r&)e g?ncr% ur%dlﬁogl%%&e 4§g}eﬁging ycornpound
l?%%ﬁ@g%ﬁ@&&ﬁ%alﬁéﬁnﬁa@ﬂ 40 )~ O\ ALn N (i Y

erein nis 0; and Ais selected fromthe
group consi sting of phenyl which nmay be substituted
with one or nore identical of different substituents
selected fromthe groyp ceo (T of  hydrogen,
hal ogen, strai ghAw ched c Yal kyl of from1 to
4 carbon atons, stirding 0 10 branched chai n al koxy
of from1l to 3 carbon atons, nitro, cyano and
trifluoronmethyl; or nis an integer from1l to 2; and
A is selected fromthe@dMpup consisting of phenyl or
phenoxy which may be substituted with one or nore
identical or different substituents selected fromthe
group ,15.consisting of hydrogen, hal ogen, straight or
branc "&ai n al kyl of from1 to 4 carbon atons,
strai ght aRintbye@Relifdliichai n al koxy of from1 to 3
carbon atons, nitro, cyano and trifluoronethyl;

A is selected from the group consisting of phenyl which may be substituted with

one or more identical or different substituents selected from the group consisting of
hydrogen, halogen, straight or branched chain alkyl of from 1 to 4 carbon atoms, straight or
branched chain alkoxy of from 1 to 3 carbon atoms, nitro and trifluoromethyl; and
naphthyl;

Y is selected from the group consisting of hydrogen, halogen, straight or branched
chain alkyl of from 1 to 4 carbon atoms, and straight or branched chain alkoxy of from 1 to
3 carbon atoms; and

X is imidazole, triazole, or tetrazole moiety having the following formula (XII)

(XID)

and pharmaceutically acceptable salts thereof.

5. A racemic or enantiomerically enriched carbonate benzoyl piperidine compound

represented by the structural formula (XVI):
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Y is selected fromthe group consisting of hydrogen,
hal ogen, straight or branched chain alkyl of froml

wo e0od/ocsaebon at ons, and strai ght or branched ch@i/KR2003/001665

al koxy of from1l to 20 3 carbon atons; and R4 is

sel ected fromthe group consisting of straight or

branched chain alkyl of fromsd to 3 carbon atons,

phenyl and benzyl; ang phar macdHtl cally acceptabl e

salts thereof. 25 6. conpoun i n accordance with

claim2 wherein sa,d’cC am ¢ acid

2-[4-(4-fl uoro- bew erldln Y] - 1- phenyl - et hyl

ester. 7. A conpound™ilm &ccofdance™Ww th claim 2

wherei n said conpound is carbamc acid

2-[4-(4-fluoro-benzoyl) QgY)érldln 1-yl]-1-phenyl -ethyl

est er .30 \\0 2004/ 018423 PCT/ KR2003/ 001665 60 8. A

corrpoun I'n accordance with claim2 wherein said

conpouid 0t snd R) - carbami ¢ aci d

2-[4-(4- f1 uor o- benzoyl ) - pi peridin- |

-yl ] - 1A phesieetedefromplthe gtosp codsistiAg o phenyiidvliich may 0t dabteitited with
with claim2 wherein said mpound is carbamic acid 5

‘ine( 9C G Adensisah o yliren - Sclﬁstftv% sclptpg qun) the Equpdeansisting of

ﬂjfd}‘éémneﬁ%nesﬁa? ht oI‘ Blggén}%g 3&%8 “Q%'% Ig{' 1’5 9 04 anﬁt;onve\ln;coms straight or
Brafched chliif Bik@k}aopﬂ'x\&ﬁ)ﬂtb S%axﬂoﬂﬂ aﬁlmfsl HeH ocﬁﬁa étﬁytlrl)ﬂu&'oﬂl%{h'yl

din- | -yl] -ethyl ester. . A conpound 1 n
accordance with claim?2 mhereln sai d conmpound is

benzyl -, carbamg acji d
2- [ 4- (45 7 75T éﬁlz]oﬁﬂz) atd peridin-l-yi]-I- phenyl et hyl

est er A & Sel’é‘\:t&? %%Jfl@lge igrou]? g::(:)gsg%ﬁ%cg%\l\f&etnyl or plhenoxy which may be

wher ei n saird conpoun
élrbﬁtf’fuﬂeé ~vikH 8h® b @REe MontiBd] Rﬁrdlﬁkﬂ%ntlsdﬂsﬂltu@nt(s Je dla&tE& roR]" ﬁqe group

nyl)-ethyl ester. 15 13. A conpound In accordance
ensistng2 ofnhairegen, daloderg G;trmghmoi“ banded whgincalledi of from 1 to 4 carbon
%%4 4f|uoro benzaoyl ) peridin-l-yl]-1-(4-trifluoro
hyd rakglqé ﬁ§,| )‘angbqqi),q:ha@]sglgqaxy ofyfrom b@"ﬁmgmbpm gioms, nitro, cyano and
ﬁ% Og]%ﬂj% with claim2 wherein said conpound is
amc¢-dcid 20

1 [4 Mrsfsklé@t%@f%%ﬂ%@%@up%ﬁﬁﬁln%‘ i;a%' thQYolgLn ?sﬁgigﬁtnoq)iaranched

y-ethyl ester. 15. A conpound I'n a nce Wt
chaintadiryd iofi fremi Htochd opbamnatoms, andstzightcoraeindhed chain alkoxy of from 1 to
aze ane-|-carboxylic acid

N AP$ 388 0- benzoyl ) - pi peri di n- 1- yl met hyl ] - 2- phenox

y et hﬁ4 isSRteCled from the group consisting of straight or branched chain alkyl of
from 1 to 3 carbon atoms, phenyl and benzyl;

and pharmaceutically acceptable salts thereof.

6. A compound in accordance with claim 2 wherein said compound is carbamic acid

2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester.

7. A compound in accordance with claim 2 wherein said compound is (S)-carbamic

acid 2-[4-(4-fluoro-benzoyl)-piperidin-1-yl]-1-phenyl-ethyl ester.
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25 16. A compound in accordance with claim 3 wherein

said conmpound is (4-fluoro- phenyl)-{
wdaz2q020mehoxy- 2- (4-ni tro- phenyl ) - et hyl ] - pi per i PCTIKR2008%001665

- met hanone. 17. A conpound in accordance with claim3
wherein said conpound is (S)-(4-fluoro- 30 phenyl)-{

1-[ 2- met hoxy- 2- (4- ni tro- phenyy,) - et hyl ] - pi peri di n-4-yl }

- met hanone. . 2004/ 018423 PCI/ 03/001665 61 18 _ A X
Sf:onpog‘nc(ﬂm?pr?u\éggbflccfgwggcevﬁv € f"?;\i}érﬁ" IoASPid; GompgpRgl is (R)-carbamic
aBRIMAUA% I oFo-bBz0 | H-phdek@inOr-y R §hhM=dih :

1-[ 2- net hoxy- 2- (Oglll?r?iﬂter 0- phse,gylg‘%}%éeg heitllsﬁl-e%tfrperi di n-4-yl}

- met hanone. 19. A conpound in accordance with claim 3

wher ei n said conpound is E 4-fluoro- 5 . )
Yphenyfhycompopnd faceargprespyith glpiany hepeinsait euppatndys garbamic acid

i 1.di n- hanone 0. A .co und i

e EP AN P e Pim P e 1 <
(S)-(4-fluoro- phenyl)-{

1-[2- (4-isopropyl - phenyl ) - 2- net hoxy-et hyl ] - pi peridi n-4

10y1 } - Aetohgpoond in dBo@ance Avitoetpiau dvhiereimsaid colapamdw Edtbamic acid
g im3 wherein said conmpound is { .1_-[2-f4-et hyl -

1 ﬁénwl;m@:m@pm si4dt-ilppio-basreyd)-pigpridin=lyyl|-pthylester.| u

or o- phenyl ) - net hanone. 22. A conpound in accordance

with claim3 wherein said conpound is (S)-{ 1-[2-(4-

1t hyl ApBsnyduhd ZmnEdcBRMNceCiith! diaipl BEGHheely 4siY! i )
- (4-fl uoro-phenyl) - nmet haenone. ?LS 23%%13{:}10%%% pio%nd Is benzyl
carbemicheitt 2[4t 4-fluarb diemao3 ) wiyseridinn 1 g8+ dplenppatyldstes {
1-[2-ethoxy- 2-(4-nitro-phenyl)-ethyl] -piperidin-4-yl

} -(4-fluoro-phenyl)-nethanone. 24. A conpound in
1?‘%?[’32’5@‘%"?@ %hagch%ki@cg Wit ik 2 %V%IGI(‘jeinC é)ari? 88&&@3 is carbamic acid
24 B-1B 000 ) BIRAGKM=RT-2RY Il RhiRGYH i1 day! 1 - et hano

i[e{( 25. A corr%%gir?g in a%%ogdgnggb}%ﬁm%ﬁgé%&s wherein

said compound is {1-[3-(4

Chl or 0- phenoxy) - 2- net hoxy- pr opyl ] - pi peri di n-4-yl }

13.( 4- fﬁwemobqtfgl)mchyorﬁmcn aridredainDd “fz@r.e?msaéfbmmdd iiycarbamic acid

rdance wi th clai.m..4 L0 said conpound.is
G PBRECentimtiy R T i oy R st
1,2,4]triazol-I-yl-ethyl]-piperidin-4-yl}-nmethanone.
27. A conpound in accordance-with claim4 wherein said
14.0mpodirdmipsuddlin[ Re¢r@anke vdinatdihy? whbeiysald ompound is carbamic acid

1,2, 4] triazol -1-yl -ethyl ]-piperi di n-4-yl
1-[6-44{Juegrgﬁzngwé)rp%{Dyﬁ&ml%d%éﬁ%l&ﬁgﬁ@;ﬂr;@-ggﬂém8423

PCT/ KR2003/ 001665 62
15. A compound in accordance with claim 2 wherein said compound is carbamic acid
azepane-1-carboxylic acid 1-[4-(4-fluoro-benzoyl)-piperidin-1-ylmethyl]-2-phenoxy-ethyl

ester,

16. A compound in accordance with claim 3 wherein said compound is (4-fluoro-

phenyD)-{1-[2-methoxy-2-(4-nitro-phenyl)-ethyl}-piperidin-4-yl} -methanone.

17. A compound in accordance with claim 3 wherein said compound is (S)-(4-fluoro-

phenyl)-{1-[2-methoxy-2-(4-nitro-phenyl)-ethyl]-piperidin-4-yl }-methanone.
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28. A conpound in accordance with claim5 wherein said
conpound is carbonic acid

wa2qo4Hes4ky/ | - phenyl ) - 2-[ 4- (4-f 1 uor o- benzoyl ) - pi PET/K&2003/1001665
-yl]-ethyl ester nethyl ester. 29. A conpound in
accordance with claim5 wherein said conpound is
carbonic acid 5

% (3- le 1%r urpd'] ﬁn QrdancLA' &14%2{1111'%5@?%1%” zao%ﬁ)m&ugg rg &) r{4 fluoro-

Bropy
pm}.?r)maqguhetﬁ@ty@mﬁwhb@ﬁ) My%lp%ﬁmu §1t}snéiﬁhnone
effecti ve anount racemcCc oOr enanti oneri call Yy

enri ched conmpound of formula (lI) in accordance with
Claim1l for treating psychosls and cogni tjon

1% sordyeromppynd n awomwﬁw@u% PEnP WhitpBstetd eempindtis (4-fluoro-

PR 53R BB 2RNBR SSRGS typers
accordance with Caim?2 for treatlng psychosis and

cognition disorder. 15 32. A pharnaceutica
2@ onposicompauwhinciicadanee ivethsclaim 2fvhersin seed eoropound 6§ (S)-(4-fluoro-

ac cC_O enant i one |caIIy e hed co nd of

Pﬁ@f/mla{%é}ﬂfqpfonﬁ TPhRIY T%‘é‘ﬁ@@xwtglﬁﬁﬂpﬂlaﬁ g pimethanone.
treating psychosis and cognition disorder. 33. A

phar maceuti cal conposition which conprises an

26f f ecAicympaiRIA tacdrddha€ Qiith Gladh 3 WhkrEIA A BRBOhRIAL I{y-[z (4-ethyl-

enri ched conpound of formula (XIV) in accordance with
pliinyl)fa-hethoxy-ethyHalipenidingby i He Shwraplbnyhgmithdnone.

di sorder. 34. A pharmaceutical conposition which

conpri ses an effective anount of racem c or

2 cor Dol I P iyRa hgf SRR S thetiin %‘dB?’fy“?Ros. Bkl
c9Dichy BID-lLef A8yl BeriAnRy Qs Tbro. iRA ) MbRSHENOSI S

anhd cogniti on disorder conpri ses
adm ni stering an effectlve anDunt of racenlc or

enantlonerlcally enriched  conmpound of rmul a é
24 ¢ cor gicRypeBnd nzackerdancy vath elaired whﬁrema BIMPRUDE it £} -E2-ethoxy-

g R R B

psychosi s and cognition disorder in a mammal which
conprises adm nistering an effective anmount of racemc
2ér enantdngroend dalabgordance ovithdclaimo Bpweherdinosaid oompévd(iv)(4-fluoro-
according to claim2 to a mammmal i n need of psychosis
pheityD-1d dgrimethesy-3- ﬁ]@qna)@yprogyl)-p1per1d1n-4—y1]-methanone

25. A compound in accordance with claim 3 wherein said compound is {1-[3-(4

Chloro-phenoxy)-2-methoxy-propyl]-piperidin-4-yl}~(4-fluoro-phenyl)-methanone.

26. A compound in accordance with claim 4 wherein said compound is (4-fluoro-

phenyl)-{1-[2-(4-isopropyl-phenyl)-2-[1,2,4]triazol-1 ~y1-ethyl]—piperidin-4-yl}-mcthanone.

27. A compound in accordance with claim 4 wherein said compound is {1-[2-(3,4-

dimethyl-phenyl)-2-[1,2,4]triazol-1-yl-ethyl]-piperidin-4-yl}-(4-fluoro-phenyl)-methanone.
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37. A nethod of treating psychosis and cognition
di sorder in a manmal which conprises adm nistering an

we@bdogois4e®e anmount of racem c or enantioneri cal PET/KR2003/001665

enriched conpound of fornula (VIII) according to

claim3 to a mammal in need of psychosis and

cognition therapy. 10 38. A mgthod of treating

@syc hRS Ioinp%ggd Ih o&”brdb&% ‘Qﬁﬁ g]%lglg 5 vl/l{éreefn %m@ngw&@ carbomc acid

onpri m i Ster| ng Ct1ve ano

0@ SNAhESTRS {48l ﬂ'yorsmehfolsvgdplp&mmwncbtm edt@hitthyl ester.

(XI'V)" according to claim4 to a manmal in need of

psychosis and cognition therapy. 15 39. A nethod of
treatlng psychosi s and cognitjon disqorder in a mmal
28hi chA QERFENS BisacaentpRfesViEh Flagn Aivhereia st wemy cgfbonic acid

lf@ mrg-pgw?g-@g £40H1?| ng%Q@Q%érﬁgﬁggl]qgﬁ%ﬁrg?st&fw% oepafl ester.

of psychosis and cognition therapy.

30. A pharmaceutical compaosition which comprises an effective amount of racemic or
enantiomerically enriched compound of formula (I) in accordance with Claim 1 for treating

psychosis and cognition disorder.

31. A pharmaceutical composition which comprises an effective amount of racemic or
enantiomerically enriched compound of formula (V) in accordance with Claim 2 for

treating psychosis and cognition disorder.

32. A pharmaceutical composition which comprises an effective amount of racemic or
enantiomerically enriched compound of formula (VIII) in accordance with Claim 3 for

treating psychosis and cognition disorder.

33. A pharmaceutical composition which comprises an effective amount of racemic or
enantiomerically enriched compound of formula (XIV) in accordance with Claim 4 for

treating psychosis and cognition disorder.

34. A pharmaceutical composition which comprises an effective amount of racemic or
enantiomerically enriched compound of formula (XVI) in accordance with Claim 5 for

treating psychosis and cognition disorder.

35. A method of treating psychosis and cognition disorder in a mammal which
comprises administering an effective amount of racemic or enantiomerically enriched
compound of formula (I) according to claim 1 to a mammal in need of psychosis and

cognition therapy.
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36. A method of treating psychosis and cognition disorder in a mammal which

comprises administering an effective amount of racemic or enantiomerically enriched
compound of formula (V) according to claim 2 to a mammal in need of psychosis and

cognition therapy.

37. A method of treating psychosis and cognition disorder in a mammal which
comprises administering an effective amount of racemic or enantiomerically enriched
compound of formula (VIII) according to claim 3 to a mammal in need of psychosis and

cognition therapy.

38. A method of treating psychosis and cognition disorder in a mammal which
comprises administering an effective amount of racemic or enantiomerically enriched
compound of formula (XIV) according to claim 4 to a mammal in need of psychosis and

cognition therapy.

39. A method of treating psychosis and cognition disorder in a mammal which
comprises administering an effective amount of racemic or enantiomerically enriched
compound of formula (XVI) according to claim 5 to a mammal in need of psychosis and

cognition therapy.



