
; e3ef c\( @ 6v T zL.04FEB?.003 i~~~~r~'~ 2-SUBSTITUTED-1-PIPERIDYL
BENZIMIDAZOLE COMPOUNDS AS ORL1-RECEPTOR AGONISTS Technical Field This
invention relates to novel 1-substituted-piperidin-4-yl 2-substituted 5
benzimidazole compounds, and their salts, pharmaceutical compositions
containing them, their medical uses, processes for preparing those
compounds and intermediate compounds useful in the processes. The compounds
of this invention have activity as selective ORL1receptor agonists, and as
such are useful in treating or preventing disorders or medical conditions
selected from pain, inflammatory diseases and the like. 10 Background Art
In spite of their usefulness as analgesics, usage of opioids such as
morphine and heroin are strictly limited. This is because these drugs
induce side effects such as euphoria, respiratory depression or
constipation. Further, multiple dosage of the drugs cause addiction. Thus,
there has been a long-felt need to provide analgesics with reduced side
effects. 15 From the above point of view, considerable pharmacological and
biochemical studies have been carried out to identify opioid receptors and
their endogenous ligands to prepare peptide and non-peptide opioid ligands
for the receptors. In the recent past, amino acid sequences of mu- (u-),
delta (8-) and kappa (K-) opioid receptor subtypes have been identified and
reported. Subsequently, a novel receptor subtype was identified and termed
ORL1 20 receptor, and Meunier, J.-C et al. reported the isolation and
structure of the endogenous agonist of the receptor (Nature, Vol. 377, pp.
532-535, October 12, 1995). It is suggested that the agonist compounds for
ORL1-receptor be effective in neurogenic inflammation (Tips, Vol. 18, pp.
293-300, August 1997). It is also suggested chat the agonist compounds be
potent analgesics having less psychological side effects and addiction (D.
Julius, Nature, Vol. 377, p. 25 476, October 12, 1995). It is also
suggested in US 3,318,900 that certain benzimidazolinyl piperidines have
morphine-like activities. WO 97I40035 discloses a 2-substituted 1-piperidyl
benzimidazolyl compound substituted with a cycloalkyl group at the nitrogen
atom of the piperidine group. i~~~~~~~~   0 4 F E B 2003 WO 00/08013
PCT/IB99/01239 2 Brief Disclosure of The Invention The present invention
provides a compound of the follow~ina formula: N'R~A Z2 N Z' N~Y (1) or a
salt thereof, wherein R is selected from the o-roup consisting of (C;
-C")cycloalkyl. (C6-C,6)bicvcloalkyl, (C6-C,6)tricycloalkyl and
(C8-C,6)tetracyclyoalkyl, wherein said groups are partiall~~ saturated.
fulh saturated or fuIl~~ unsaturated and are optionally substituted with up
to three substituents independentl~~ selected from the group 10 consisting
of halo. hvdrox~~, (C,-CS)alkyl and (C;-C,)cycloalkyl: A is attached to the
carbon atom of R with which R is attached to the nitrosen atom of the
piperidine ring, and selected from the group consisting of (C,-C.)alkyl,
mono-, di, or tri-halo (C,-C,)alkvl, (C,-CS)alkenyl, (C,-CS)alkynyl.
phenyl-(C,-CS)alkyl, 1 ~ an~l, and aromatic or non-aromatic heterocyclic
comprising four to ten ring atoms wherein one to four nng atoms are
independently selected from heteroatoms (i.e., 0. S and N ), and said
phenyl moiet~~ in phenyl-(C,-CS)all.~~l. an~I, or aromatic or non-aromatic
heterocyclic being optionall~~ substituted with up to three substituents 20
independently selected from the group consisting of halo. hydroxy,
(C,-C4)alkyl, halo (C,-C4)alkyl, (C,-C;)alkoxy, halo (C,-C,)alkoxy,
(C,-C,)allyl-CO-. phenyl, benryl. -CHO, cyano. (C,-C4)alkyl-CO-. NH=-CO-,
NH,-CH,-, amino, (C,Ca)alkyl-NH-, di((C;-C~}alkyl}-I~-.
(C,-Ca)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-, hvdrazino. azido, ureido.
amidino, guanidino, oxo and =N-OH: Y is selected from the group consisting
of hydrogen, halo, amino, mercapto, (C,C,,)alkyl-M-, (C;-C,)cycloalkyl-M-,
(C:-Cb)aIkenyl-M-. aryl-M-, aromatic or non   0 4 F E B 2003 WO 00/080I3
PCT/1B99/01239 aromatic heterocyclic-M-. aryl-(C,-CS)aIkyl-M-, aromatic or
non-aromatic heterocyclic-(C,-CS)alkyl-M-, said aromatic or non-aromatic
heterocyclic moiet~~ of said groups comprising four to ten ring atoms
wherein one to four ring atoms are independently selected from heteroatoms
(i.e., 0, S and N). and M is selected from the group consisting of a
covalent bond, O, S, S0, SO~, CO (i.e., C(=O)). NQ (i.e.. N(Q)), NQCO
(i.e.. N(Q)C(=O)), and CONQ (i.e.. C(=0)N(Q)), wherein Q is selected from
the group consisting of hydrogen and (C,-C6)alkyl. said (C,-C,~)all,-~~1,
(C;-C,)cycloalkyl or (C:-C6)alkenvl moiey in said groups being optionally
substituted with up to three (preferably zero to two) substituents 10
independentl~~ selected from the croup consisting of halo. hyarox~~, amino,
(C, 



C,)alkyl-NH-. di-(C,-C,)aIkyl-I`'-, hydrazino. azido, ureido, amidino,
guanidino, (C,-C,)alkoxv, (C,-C,)alkyl-S-, (C,-C,)alkyl-SO- and
(C,-C,)aIkyl-SO:-, and said aryl, or aromatic or non-aromatic heterocyclic
moieri~ of said groups being optionally substituted W th up to three
(preferably zero to tvvo) substituents 1 ~ independently selected from the
group consisting of halo, hydroxy, (C,-C4)allyl, halo (C,-C,)alhyl,
(C,-C,)alkoxy, halo (C,-C4)alkoxy, (C,-C,)alkyl-CO-, phenyl, benzyl, -CHO,
cyano, (C,-C,)alkyl-CO-, NHS-CO-, I~TH,-CH:-, amino, (C,C,)alkvl-NH-,
di(C,-C, alkyl)-'~-, (C,-C,)alkyl-CO-I~TH-, (C,-C,)alkyl-NH-CO-, hydrazino,
azido. ureido, amidino, guanidino, oxo and =N-OH; and 20 Z', Z=, Z' and Z
are each independently selected from the group consisting of hydrogen,
halo, (C,-C,)allyl, halo (C,-C,)allyl, (C,-C,)alkoxy, (C,C,)alkylsulfonyl,
(C,-C,lalkyl-CO-, carboxy, (C,-C,)alkyl-C00-, amino, NH,CO-,
(C,-C,)allyl-CO-NH-. (C;-C,)alkyl-SO.-NH-, phenyl and naphthyl. This
invention also relates to processes for preparing compounds of the formula
(I) defined as above which comprises (a) coupling compounds of formulae   0
4 F E B 2003 , Z1 / L .R N A (VII) Z2 ~ Np2 (VIII) H2N and wherein R, A and
Z' to Z are defined as above, and L is halo to give the compound of formula
R-A N Z' Zs Z2 ~ ~ NH Z4 N02 (b) reducing the compound of formula (IX) to
the compound of formula (X) R-A N Z' Zs Z2 ~ ~ N H Z4 ~NH2 by either
reduction or hydrogenation; and (c) subjecting the resulting compound of
formula (X) to benzimidazole formation 10 to give the compound of formula
(I). This invention also relates to an intermediate compound of formula R-A
r N Z' Za Z2 ~ ~ NH Z4 N02   0 4 F E B 2003 WO 00/08013 PCT/IB99/OI239
which is useful in the above-mentioned processes for preparing a compound
of formula (I) wherein R is selected from the group consisting of (C;
-C")cycloalkyl, (C6-C,6)bieycloalkyl. (C6-C,6)tricycloalkyl and
(Cg-C,6)tetracvclvoalkyl. wherein said groups are 5 partially saturated,
fully saturated or fully unsaturated and are optionall~~ substituted with
up to three substituents independently selected from the group consisting
of halo, hydroxv, (C,-C5)alkvl and (C;-C,)cvcloalkvl; A is attached to the
carbon atom of R with which R is attached to the nitrogen atom of 1 U the
piperidine ring, and selected from the group consisting of (C,-C,)alkyl,
mono-, di, or tri-halo (C;-C,)alkyl, (C,-C~)alkenyl. (C,-CS)alkvnyl.
phenyl-(C,-CS)alkyl. awl. and aromatic or non-aromatic heterocyclic
comprising four to ten ring atoms wherein one to four ring atoms are
independentl~~ selected from heteroatoms, and said phenyl moiet~~ in
phenyl-(C,-CS)aikyl. aryl. or aromatic or non-aromatic 1 ~ heterocyclic
being optionall~~ substituted v,-ith up to three substituents 



independently selected from the group consisting of halo, hvdroxy,
(C,-C,)alkyl, halo (C,-C,)all,~~l, (C,-C,)allox~~, halo (C.-C,lal);oxv.
(C,-C,)alkyl-CO-, phenyl, benz~~l. -CHO. cyano, (C;-C,)alkyl-CO-, NH,-CO-,
?~'I-I=-CH,-. amino, (C,C,)alkyl-NH-. di((C,-C,)alkyl)-N-,
(C,-C,)all.-~~1-CO-NH-, (C,-C,)alkyl-NH-CO-, 20 hydrazine, azido, ureido.
amidino. guanidine. oxo and =I~'-OH: and Z', ZZ, Z' and Z` are
independently selected from the group consisting of hydrogen, halo,
(C,-C,)alkyl, halo (C,-C,)alkyl. (C;-C,)alkox~~. (C,-C,lalkylsulfonyl,
(C,C,)alkyl-CO-, carboxy, (C,-C4)alkyl-COO-. amino, NH,CO-,
(C,-C,)alkyl-CONH-, (C,-C,)alkyl-SO,-NH-. phenyl and naphthvl. This
invention also relates to an intermediate compound of formula   0 4 F E 8
2003 WO 00/08013 6 PCT/IB99/01239 R-A N Z' Zs Zz NH (x) Z~ NH2 which is
useful m the above-mentioned processes for preparing a compound of formula
(Il wherein R is selected from the group consisting of (C;-C")cycloalkyl,
(C6-C,6)bicycloalkyl, s (C6-C,o)tricvcloalkvl and (C8-C,6)tetracyclvoalkyl,
wherein said groups are partially saturated, fully saturated or full
unsaturated and are optionally substituted with up to three substituents
independently selected tom the group consisting of halo. hydroxy,
(C,-CS)alh~.~l and (C;-C,)cycloallyl; 10 A is attached to the carbon atom
of R ~~ith which R is attached to the niuo~en atom of the piperidine ring.
and selected from the group consisting of (C,-C,)alkyl, mono-, di. or
tri-halo (C,-C,)alh~~l, (C,-C;)alkenyl. (C,-C~lalkvnyl,
phenyl-(C,-CS)alkyl, aryl, and aromatic or non-aromatic heterocyclic
comprising four to ten ring atoms wherein one to four ring atoms are
independently selected fTOm heteroatoms, and 15 said phenyl moiet<~ in
phenyl-{C,-CS)alkyl. aryl. or aromatic or non-aromatic heterocyclic being
optionally substituted wtth up to three substituents independently selected
from the group consisting of halo, hydroxy, (C,-C,)alkyl, halo
(C,-C,)allyl, (C,-C,)alkoxy, halo (C,-C,)alkoxy, (C,-C,)alkyl-CO-, phenyl,
benzyl, -CHO, cyano, (C,-C,)alkyl-CO-, NH=-CO-, NHS-CHz-, amino, (C, 20
C,)alkyl-NH-, di((C,-C,)alkyl)-N-. (C,-C,)alkyl-CO-NH-,
(C,-C,)alkyl-NH-CO-, hydrazino. azido, ureido, amidino. guanidino. oxo and
=N-OH: and Z'. Z', Z' and Z' are independently selected nom the group
consisting of hydrogen, halo) (C,-C,)alkvl, halo (C,-C,)alkyl,
(C,-C,)alkoxy, (C,-C,)alkylsulfonyl, (C, ?5 C,)alkyl-CO-. carboxy,
(C,-C,)alkyl-COO-, amino, NH,CO-, (C,-C,)alkyl-CONH-, (C,-C,)alkvl-SO~-NH-,
phenyl and naphthyl.   0 4 F E B 2003 WO 00/08013 7 PCT/1 B99/01239
Detailed Description of the Invention The term "alkyl", as used herein,
means a straight or branched saturated monovalent hydrocarbon radical
including, but not limited to. methyl, ethyl. propyl, isopropyl. n-butyl,
sec-butyl, ten-butyl and the Like. The term `'cvcloalk5~l", as used herein,
means a saturated carbocycIic radical including, but not limited to.
cyclopropyl. cyclobun~l, cyclohexyl, cyclohepryl, cvclooctvl, cvclononvl.
cvclodecvl and the like. The term "C<-C9 alkenyl ring", as used herein.
means a carbocyclic radical IO having at least one double bond including,
but not limited to, cyclopentenyl, c~-clohexenyl, cvcloheptenyl.
cvclooctenyl, cyclononenyl, cvclodecenyl and the like. The term "alkenyI'~,
as used herein. means a hydrocarbon radical having at least one double bond
including, but not limited to, ethenyI, propenyl, I-butenyl, 2 butenvl and
the like. 1 ~ The term "alkynyl", as used herein, means a hydrocarbon
radical having at least one triple bond including. but not limited to,
ethynyh propvnyl. 1-butynyl, 2 butvnvl and the like. The term "alkoxv'', as
used herein. means an O-alkyl group wherein "allyl" is 



defined above. 20 The term "halo", as used herein, refers to F. Cl. Br or
I, preferably F or Cl. The term `'aryl'', as used herein. means a
monocyclic or bicyclic aromatic carbocyclic ring system of 6-11 carbon
atoms including, but not limited to) phenyl, naphthyl. indanyl,
(1,2.3.4)-tetrahvdronaphthyl, indenyl, isoindenyl and the Like. The term
"aromatic or non-aromatic heterocyclic" or "heterocyclic", as used ?5
herein, unless otherwise indicated. includes aromatic and non-aromatic
heterocyclic groups having four to ten atoms comprising one to four
heteroatoms each selected from 0, S and N. Such heterocyclic groups include
those having a fused benzene ring optionally substituted W th an oxo
moiety. Examples of the aromatic and nonaromatic heterocyclic are
azetidinyl, furyl, thienyl, pyrrolyl, pyrroldinyl, oxazolyl, 30
isooxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, triazolyl,
furazanyl, tetrazol~~l, pyranyl, thiinvl, pyridyl, piperidyl (or
piperidinyl), piperidino, oxazinyl)   WO 00/080I3 8 0 4 F E 8 2003
PCT/IB99/01239 morpholinyl, morphorino. thiamorpholino, thiazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl. piperazino, tnazinvl.
benzofuranyl, isobenzofuranyl, benzothiophenvl, indolyl, isoindolyl,
benzoxazolyl, benzothtazolyl, indazolyl, benzimidazolyl, chsomanyl,
isochromanyl, quinoIyl. isoquinolyl, cinnolinyl. 5 phthalazinyl,
quinazoIinyl and qtunoxalinyl. Preferred heterocycIics are four to six
membered heterocyclic comprising one to two heteroatoms. Examples of the
four to six membered heterocyclic include ptperidvl. piperidino,
piperazinyl, piperazino. 10 The term "bi-, tri- or tetra-cyclic ring" means
hydrocarbon cyclic groups of 6 to 16 carbon atoms, having tu~o to four
rings therein. including, but not limited to, decahvdronaphthalene,
bic~~clo('_'.'_'.1.)heptane, bicycio(3.2.1 )octane, bicyclo[3.3.1)nonane,
adamantine and tricvclo[~.'_'.I.Orb]decane. 1 ~ The definition `'A is
attached to the carbon atom of R with which R is attached to the nitrogen
atom of the piperidine ring" means the chemical formulation described with
the following chemical formula wherein the circle represents R. R A 1 The
term "treating', as used herein. refers to reversing. alleviating,
inhibiting 20 the progress of, or preventing the disorder or condition to
which such term applies, or one or more symptoms of such disorder or
condition. The term "treatment" as used herein refers to the act of
treating, as `'treating'' is defined immediately above. A preferred group
of compounds of the present invention includes compounds 2~ of formula (I)
wherein R is selected from the group consisting of (C,-C")cycloalkyl and
(C;-C")cycloalkenyl, said groups being opt~onall~~ substituted with up to
three substituents independently   0 4 F E B ?003 WO 00/080I3 9 PCT/IB99/O
I239 selected from the group consisting of halo. hydroxy, (C,-Cs)alkyl and
(C3 C,)cycloalkyl; more preferably R is selected from the group consisting
of (C;-C")cycloalkyl. (C;C")cycloalkenyl, mono-, di- or tri-halo
(C3-C")cycloalkyl. mono-. di- or tri-halo (C3 C")cycloalkenyl; more
preferably R is Cb C,~ cvcloalh~~l; and more preferably R is
(C,-C9)cycloalkyl. .~, preferred group of compounds of the present
invention includes compounds 10 of formula (I) wherein A is attached to the
carbon atom of R v,~ith which R is attached to the nitrogen atom of the
ptperidine ring. and selected tom the group consisting of (C,-C,)alk~~l,
mono-, dior tri-halo (C,-C,)alkyl, (C,-Cs)alkenyl, (C~-C5)alk5myl, aryl,
and aromatic or nonaromatic heterocyclic comprising four to six ring atoms
wherein one to two ring atoms 1 ~ are independently selected from
heteroatoms, and aryl, or aromatic or non-aromatic heterocyclic being
optionally substituted with up to three substituents independently selected
from halo, (C,-C,)alkvl , halo (C,-C,)alkyl, (C,-Cd)alkoxy, -CHO, cyano,
(C,C,)allyl-CO-, I~TH:-CO-, NH,-CH,-, amino. (C,-C,)alhyl-NH-.
di((C,-C,)alkyl}-N-, (C,-C,)alkyl-CO-NH- and (C,-C4)alkyl-NH-CO-; 20 more
preferable A is attached to the carbon atom of R with which R is attached
to the 



nitrogen atom of the piperidine ring, and selected from the gTOUp
consisting of (C,C,)alkyl, (C,-CS)alkenyl, aryl selected from the group
consisting of phcnyl and naphthyl, and aromatic-heterocyclic selected from
the group consisting of furyl, thienyl, pvrroIyl, oxazolyl, isooxazolyl,
thiazolyl, isothiazolyl. imidazolyl, pyrazoIyl, triazolyl, '_'s furazanyl,
tetrazolyl, pyranyl, thiinyl, pvridyl, oxazinyl, thiazinyl, pyridazinyl,
pvrimidinyl, pyrazinvl and triazinyl, said aryl or aromatic heterocyclic
being optionally substituted with up to three subs2ituents independently
selected from the group consisting of halo, (C,-C,)alkyl, halo (C,-C,)alkyl
and (C,-C,)alkoxy; more preferably A is attached to the carbon atom of R
with which R is attached to the 30 nitrogen atom of the plperidine nng, and
is selected from the group consisting of (C, C,)alkyl and (C~-CS )alkenyl,
phenyl and naphthyl; and   04FE82003 WO 00/080I3 10 PCT// B99101239 more
preferably A is attached to the carbon atom of R with which R is attached
to the nitrogen atom of the piperidine ring, and is selected from the group
consisting of methyl and phenyl. A preferred group of compounds of the
present invention includes compounds of formula (I) wherein ~' is selected
from the group consisting of hydrogen. halo, amino. mercapto,
(C,C,olaIkyl-M-, (C;-C,)cvcloalkyl-M-. (C,-C6)alkenyl-M-, aryl-M-, aromatic
or non aromatic heterocyclic-M-. aryl-(C,-CS)alkyl-M-, and aromatic or
non-aromatic 10 heteroc~~clic-(C,-CS)alkvl-M-. said aromatic or
non-aromatic heterocyclic moiety of said groups comprising four to six ring
atoms wherein one to two ring atoms are independently selected from
heteroatoms, M is selected from group consisting of a covalent bond, O, S,
S0. 50,. C0, NH, N((C,-C6)all`~~1), CONH and NHCO, said (C,-C,o)alkyl. (C;
-C,~cycloalkyl and (C,-C6)alkenyl moiety of said groups being 15 opuonallv
substituted uzth up to three substituents independently selected tom the
group consisting of halo, hydroa~~, amino, (C,-C,)a.lkyl-NH-.
di(C,-C~)alkyl-N-, hydrazino, azido, ureido, amidino, guanidino.
(C,-Ca)alkyl-S-, (C,-C4)allyl-SO- and (C,-C,)alhyl-SO:-, and said aryl, or
aromatic or non-aromatic heterocyclic moieri~ of said groups being 20
optionally substituted W th substituents independently selected from the
group consisting of halo, hydroxy. (C,-C,)alkyl. halo (C,-C,)alkyl.
(C,-C,)alkoxy, (C,C,)all:yl-CO-, phenyl, benz~.~l, amino, (C,-C4)alkyl-NH-,
di((C,-C,)alkyl)-N-, (C,C,)alkyl-CO-NH-, NH,-CO-. (C,-C~)alkyl-NH-CO-,
hydrazino, azido, ureido, amidino, guanidino. oxo and =NOH; more preferably
Y is selected from the group consisting of hydrogen, halo, amino, mercapto,
(C,-C,o)alkyl-M-, (C;-C,)cvcloalkyl-M-, (C,-C6)alkenyl-M-,
(C,-C,)alkylNH-{(C,-C,)alkyl)-M-, di(C,-C,)alkvl-N-((C,-C,)alkyl}-M-,
aryl-M-, aromatic or nonaromatic heterocyclic-M-, aryl-{C,-CS)alkyl-M-, and
aromatic or non-aromatic heterocyclic-(C,-CS)alkvl-M-, said an~l moien- of
said groups being selected from the 30 group consisting of phenyl and
naphth~~l, said aromatic or non-aromatic heterocyclic moiety of said groups
being selected from the group consisting of azetidinyl, furyl)   0 4 F E B
2003 WO 00/080I3 PCT/I B99/0 I 239 pyrrolidinyl, thienyl, pyridyl,
piperidyl, piperidino, morpholinyl, morphorino, pynmidin5~, pyrazinyl,
pyridazinyl, aziridinyl, pyrrolidinyl, piperazinyl and thiamorpholino, M is
selected from the group consisting of a covalent bond. 0, S, S0, SO,, CO.
NH. CONH. N((C,-C6)alkyl) and NHCO. said (C,-C,o)alkyl, (C,-C,)cycloalky l
and (C2-C6)alkenyl moiety of said groups being optionalI~~ substituted with
up to three substituents independently selected from the group consisting
of halo, hvdroxy, amino, (C,-Ca)alkyl-NH-, di(C,-C,)alkyl-N-. hvdrazino,
azido, ureido. amidmo, guanidino, (C,-C,)alkyl-S-. (C,-C,)alkyl-SO- and (C
~-C, jalhyl-S0,-. and 10 said an~l, or aromauc or non-aromatic heterocyclic
moiety of said groups being optionall~~ substituted v~zth up to three
substituents selected from the group consisting of halo, hvaroxy, (C;
-Ca)alkvl, halo (C,-C,)alkyl, (C;-C,)alkoxy, (C,-C4)alkyl-CO-, phenyl.
benzyl. amino, (C,-C,)aIk5~1-?v'H-, di((C,-C~)alkyl)-N-,
(C,-C,)aIkyl-CO-NH-, NH,-CO-, (C,-C,)alkvl-NH-CO-. hvdrazino. azido,
ureido, amidino, guanidino, oxo 1 ~ and =NOH; more preferably Y is selected
from the group consisting of hydrogen. amino, (C,C6)alkyl-M-, piperidyl.
piperidino and piperazinyl, M is selected from group consisting of a
covalent bond. O, SO,, CO. NH, CONH and NHCO, said alkyl moien~ of C,-C6
all.~~l-M- being optionally substituted with up to three 20 substituents
independently selected from the group consisting of amino and guanidino,
and said piperidyi, piperidino or piperazsnyl being optionally substituted
with up to three substituents independently selected from (C,-C~)alkyl: and
more preferably Y is selected from the group consisting of amino,
(C,-C6)allyl-NH-, amino-(C,-C6)alkyl-0-, amino-(C,-C6)alkvl-CONH-,
amino-(C;-C6)alkyl-S0~- and piperazinyl substituted by (C,-C,)alkvl. A
preferred group of compounds of the present invention includes compounds 



of formula (I) wherein 30 Z', Z'. Z' and Z' are independently selected from
the group consisting of hydrogen and halo;   04FEB2003- WO 00I08013 12
PCT/IB99IOI239 more preferably Z' and Z2 are independently selected from
the group consisting of hydrogen and halo; and Z' and Z are both hydrogen:
more preferably Z', Z'', Z' and Z are a11 hydrogen: and more preferably Z'.
Z'. Z' and Z are all hydrogen. A preferred group of the compounds of the
present invention includes the compound of Formula (I), wherein R is
selected from the group consisting of (C,-C")cycloalkyl and (C;
C")cycloalkenyl, said groups being optionalI~~ substituted ~~ith up to
three 10 substituents independently selected from the group consisting of
halo, hydroxy, (C,-CS)all.~~l and (C;-C,)cycloall.-yl: A is attached to the
carbon atom of R with which R is attached to the nitroeen atom of the
piperidine ring, and selected from the group consisting of (C,-C,)alkyl, 1
~ mono-, di- or tri-halo (C,-C,)all.-y~l, (C,-CS)alkenyl, (C,-CS)alkynyh
aryl, and aromatic or non-aromatic heterocyclic comprising four to six ring
atoms wherein one to two ring atoms are independently selected from
heteroatoms, and aryl, or aromatic or non-aromatic heterocyclic being
optionally substituted with up to three substituents independently selected
from halo, (C,-C)alhyl . halo (C, 20 C)alkyl, (C,-C,)alkox~~. -CHO, cyano.
(C,-C)alkyi-CO-, NH,-CO-. NH,-CHz-, amino, (C,-C)allwl-NH-,
di((C,-C,lall.-r~l)-I`-, (C,-C)aIkyl-CO-NH- and (C,C)all:yl-NH-CO-: Y is
selected from the group consisting of hydrogen, halo. amino, mercapto,
(C,C,o)alkyl-M-, (C,-C;)cvcloalkyl-M-, (C,-C6)alkenyl-M-, aryl-M-, aromatic
or non-aromatic heterocyclic-M-, aryl-(C,-CS)alkyl-M-, and aromatic or non
aromatic heterocyclic-{C,-CS)alkyl-M-, said aromatic or non-aromatic
heterocyclic moiety of said groups comprising four to six ring atoms
wherein one to two ring atoms are independently selected from heteroatoms,
M is 30 selected from group consisting of a covalent bond, 0, S, SO, SOz.
CO, NH, N((C,-C6)alkyl). CONH and NHCO,   0 4 F E B 2003 WO 00I08013 I3
PCT/I899/O1?39 said (C,-C,o)alkyl, (C;-C,)cycloalkyl and (C,-C6)alkenyl
moiety of said groups being opuonallv substituted with up to three
substituents independently selected from the group consisting of halo.
hvdroxy, amino, (C,-C~)alkyl-NH-, di(C,C4)alkyl-N-, hydrazino, azido,
ureido, amidino, guanidino. (C;-C,)alkyl-S-. (C, C4lalkyl-SO- and
(C,-C,)alkyl-SO,-, and said an~l. or aromatsc or non-aromatic heterocyclic
moiet<~ of said groups being optionall~~ substituted with substituents
independentl~~ selected from the group consisting of halo, hvdroxy,
(C,-C,)alkyl, halo (C,-C,)alkyl, (C;-C,)alkoxy, (C,C,)alkvl-CO-, phenyl.
benzyl. amino, (C,-C,)alkyl-NH-, di((C,-C,)alkyl)-N-, 10
(C,-C,lalkyl-CO-?~TH-, NH:-CO-, (C,-C,)all,~yl-N H-CO-. hvdrazino, azido.
ureido, amidino. euanidino. oxo and =I~TOH; 



Z', Z=. Z= and Z' are independently selected from the group consisting of
hydrogen and halo. 15 wherein More preferred compounds of this invention
are compounds of formula (I) R is selected from the group consisting of (C;
-C" )cycloallyl. (C;-C")cycloalkenyl, mono-, di- or tri-halo (C;
-C")cycloalk~~l. mono-, di- or tri-halo (C; 20 C")cycloalkenyl: A is
attached to the carbon atom of R with which R is attached to the nitrogen
atom of the piperidine ring, and selected from the group consisting of
(C,-C,)alkyl, (CzCS)alkenyl, aryl selected from the group consisting of
phenyl and naphthyl, and aromatic-heterocyclic selected from the group
consisting of furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, thiazolyl,
isothiazol~~l. imidazolyl, pyrazolyl) triazolyl, furazanyl. tetrazolyl,
pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl, pyridazinyl, pyrimidinyl,
pvrazinyl and riazinyl. said aryl or aromatic heterocyclic being optionally
substituted with up to three substituents independently selected 30 from
the group consisting of halo, (C,-C4)alkyl, halo (C,-C4)alkyl and (C,
C,)alkoxy;   0 4 F E B 2003 . WO 00/08013 14 PCT/IB99/01239 Y is selected
from the group consisting of hydrogen, halo, amino, mercapto,
(C,C,o)alkyl-M-. (C;-C,)cycloalkyl-M-, (C,-C6)alkenyl-M-,
(C,-C,)alkyl-NH-((C,C,)alkyl)-M-, di(C,-C,)alkyl-N-((C,-C,)alkyl)-M-,
aryl-M-. aromatic or non 5 aromatic heterocyclic-M-, aryl-(C,-CS)alkyl-M-.
and aromatic or non-aromatic heterocyclic-(C,-CS)alkyl-M-, said aryl moiety
of said groups being selected from the group consisting of phenyl and
naphthyl, said aromatic or non-aromatic heterocyclic moien~ of said groups
being selected from the group consisting of azetidinyl. fur~~l.
pyrrolidinyl, thienyl, pyridyl. piperidyl, piperidino, 10 morpholinyl.
motphorino. pyrimidiny, pyrazinyl, pyridazinyl, aziridinyl, pyrrolidinyl.
piperazinyl and thiamorpholino, M is selected from the group consisung of a
covalent bond. 0. S, S0. SO,. CO. NH. CONH. N((C,-C6)aIkyl) and NHCO, said
(C,-C,o)alkyl, (C;-C,)cycloalkyl and (C~-C6)alkenyl moiey of said groups 1
~ being optionally substituted with up to three substituents independently
selected from the group consisting of halo, hydroxy, amino,
(C,-Ca)alkyl-NH-, di(C,C,)alkyl-N-. hydrazino, azido. ureido, amidino,
guanidino, (C,-C4)alkyl-S-, (C,C~)allyl-SO- and (C,-C4)alkyl-S0,-, and said
aryl, or aromatic or non-aromatic heterocyclic moiet,~ of said groups being
20 optionally substituted with up to three substituents selected from the
group consisting of halo, hydrox~~, (C,-C,)all.~~l, halo (C,-C,lall.-~~1,
(C,-C,)alkoxy, (C,C,)alkyl-CO-. phenyl, benzyl, amino, (C,-C4)alkyl-NH-.
di((C,-C,)alkyl)-N-, (C,-C,)alkyl-CO-NH-. NH,-CO-, (C,-C,)alkyl-NH-CO-,
hvdrazino, azido, ureido, amidino, guanidino, oxo and =NOH; Z' and Z- are
independently selected from the group consisting of hydrogen and halo; and
Z' and Z` are both hydrogen. A more preferred group of the forgoing
compounds of this invention are those 30 compounds of formula (1) wherein
0 4 F E s zoos W O 00/080I 3 1~ PC"f/lB99/01239 R is (Cb-C,o)cycloalkyl: A
is attached to the carbon atom of R ~zth which R is attached to the niuogen
atom of the piperidine ring, and selected from the group consisting of
(C,-C,)all`-~~1 and (C,-C~)alkenyl, phenyl and naphthyl; Y is selected from
the group consisting of hydrogen, amino, (C,-C6)alhyl-M-, piperidyl,
piperidino and piperazinyl, M is selected from croup consisting of a
co~~alent bond, 0. SO:. C0, NH, COI~TH and NHCO. said alkyl moien- of
(C,-C6)alkyl-M- being optionally substituted with up to three substituents
independentl~~ selected from the group consisting of amino and 10
~uanidino. and said piperidyl, piperidmo or piperazin~~l being optionall~~
substituted with up to three substituents independentl~~ selected from
(C,-C)alkvl; and Z', Z-. Z' and Z' are all hydrogen. 1 ~ Particularl`~
preferred group of the forgoing compounds of this invention, designated the
B-group compounds, are those compounds of formula (I) wherein R is
(C-..-C9)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the niuogen atom of the piperidine rink and selected from the
group consisting of methyl and 



20 phenyl; Y is selected from the group consisting of ammo.
(C,-C6)alkyl-NH-, amino-(C,C6)alkyl-O-, amino-(C,-C6)alkyl-CONH-,
amino-(C,-C6)alkyl-SOz- and piperazinyl substituted by (C;-C)alkyl: and Z',
Z`, Z' and Z are all hydrogen. 7S A group of preferred individual compounds
of this invention are selected from the group consisting of
N-methyl-I-[1-(I-phenvlcycloheptyl)-4-piperidinyl]-1H benzimidazol-2 amore;
30 2-(4-methylpiperazino)-1-( 1-( 1-phenylcycloheptyl)-~-piperidinyl]-1 H
benzimidazole;   0 4 F E 8 2003 WO 00I08013 PCT/1B9910I?39 16 1-[ 1-(
1-phen~~lcycloheptyll-4-piperidiny 1]-1 H-benzimidazole;
2-(4-methvlpiperazino)-I-[1-(1-phenylcycloocryl)-.~-piperidinyl]-1H
benzimidazole; 1-[ 1-(
1-phenylcycloheptyl)--~-piperidinyl)-''-(4-piperidinyl)-1 H benzimidazole;
h-methyl-I -[ 1-( 1-methylcyclononyl)-4-piperidinyl)-1 H benzimidazol-2
amore: 1-[ 1-( 1-phenylcyclononyl)~-piperidinyl]-1 H benzimidazol-2-amine;
R'- { I -[ 1-( 1-phenylcvcloheptyl )-~-piperidin~~l]-1 H-benzimidazol-2 10
yl}acetamide; 2-(4-methylpiperazino)- I -[ 1-( I -methylcycloocryl
)-.4-piperidinS~I]-1 H benzimidazole; ~-amino-1- { 1-[ 1-(
1-phenylcyclohepty I )-4-piperidinyl]-1 H benzimidazol-2 y 1 }-1-propanone:
1 ~ .~'-methyl-1-[ 1-( 1-methylcvcloocn~l)-=r-piperidinvl}-1
H-benzimidazol-2-amine; 4- { 1-[ 1-( 1-phenylcyclohepyl)-4-piperidinvl ]-1
H benzimidazol-2-yl }-1 piperidinecarboximidamide; 4- { 1-[ 1-(
1-methylcycloocn-1)-4-piperidmvl]-1 H benzimi dazol-2-yI }- I
piperazinecarboximidamide; ?0 2-amino-~~'-;
I-[1-(1-phenylcvclohepryl)-4-piperidinyl]-1H benzimidazol-2 yl } acetamide;
2-({ I-[1-(I-phenylcyclohepn~I)--4-pipendinyl]-1H benzimidazol-2-yl}oxy)-1
ethanamine; 3-( { 1-[ 1-( 1-phenylcyclohepn~l)-4-piperidinyl]-1 H
benzimidazol-2 yl } sulfonyl)-1-propanamine:
1-[1-(1-phenylcyclooct<~1)-4-piperidinyl]-1H benztmidazol-2-amine;
2-amino-I~- { I -( 1-( 1-phenylcycloocrvl )-~-piperidiny 1]-1 H
benzimidazol-2 



yl } acetamide; and (2 S 1-2-amino-.~'- { 1-[ 1-( 1-phenylcyclohepryl
)-4-piperidinyI]-1 H 30 benzimidazol-2-yl}propanamide or a salt thereof.
0 4 F E B 2003 WO 00/08013 I7 PCT/1 B 99/01239 .A group of more preferred
individual compounds of this invention are selected from the group
consisting of 2-(4-methylpiperazino)-I-[ I -(
1-phenylcycloheptyl)-4-plperidinyl)-1H benzunidazole; I -[ 1-( I
-phenylcvclononyl)-4-piperidinyl)-1 H 'oenzimidazol-2-amine; h'-methyl-I -[
1-( 1-methylcyclooctyl)-4-piperidinyl)-1 H benzimidazol-2-amine;
'_'-amino-.~={ 1-[1-(1-phenvlcvclohepn~l)-~-piperidinyl]-1H-benzimidazol-2
yl } acetamide; I 0 2-( { 1-[ 1-( 1-phenylcvclohepn~l)-~-piperidinyl)-1H
benzimidazol-?-yl } oxy)-I  ethanamine: -( ~
1-[I-(I-phenylcvcloheptyl)-4-piperidin~~l)-1H benzimidazol
yl}sulfon~~l)-1-propanamine: and 2-amino-N-{
I-[1-(1-phenylcvclooctyl)-4-piperidinyl]-1H benzimidazol-2 I ~ yl }
acetamide, or a salt thereof This invention also relates to a
pharmaceutical composition for the treatment of a disorder or condition
mediated by ORL I -receptor and its endogenous ligands in a mammal
including a human, or for anesthetizing a mammal including a human, which
20 comprises an effective amount of the compound of formula (I), or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier. More specifically, this invention relates to a pharmaceutical
composition for the treatment of a disorder or condition selected from the
group consisting of inflammatory diseases, inflammation-related
hyperalgesia, eating disorders (e.g., in obesity), arterial blood pressure
disorders (i.e.. hypertension or hypotension), tolerance to narcotic
analgesics such as morphine, dependence on narcotic analgesics such as
morphine, anxiety, stress disorders, psychic trauma, schizophrenia,
Parkinson's disease, chorea, depressant, Alzheimer's disease, demential,
epilepsy and convulsions, useful as analgesics (for acute, chronic or
neuropathic pain), anesthetics, neuroprotective 30 agent or analgesic
cnhancers. or useful for controlling water balance (e.g., in diabetes
insipidus and polvuria), hearing regulation, controlling sodium ion
excretion,   0 4 F E B 2003 WO 00I08013 18 



PCT/IB99/01 Z39 ameliorating brain function, comprising an amount of a
compound of formula (I), or a pharmaceutically acceptable salt thereof that
is effective in treating such disorder or condition in a mammal including a
human, and a pharmaceutically acceptable carrier. This invention also
relates to a method of treating a disorder or condition, or anesthetizing a
mammal including a human, where the treatment or anesthetization of which
can be effected or facilitated b~~ acti~~atin~ ORLI-receptor in a mammal,
including a human. comprising administering to a mammal in need of such
treatment an effective amount of a compound of formula (I) or a
pharmaceuticall~~ acceptable salt thereof. 10 More specifically, this
invention relates to a method for treating a disorder or condition in a
mammal including a human, where the disorder or condition is selected from
the group consisting of infiammatow diseases. inflammation-related
hyperalgesia, eating disorder (e.g., in obesity), arterial blood pressure
disorders (i.e., hypertension or hyPotension), tolerance to narcotic
analgesics such as morphine. dependence on 1 ~ narcotic analgesics such as
morphine. anxiet<~, stress disorders, psychic trauma, schizophrenia,
Parkinson's disease. chorea. depressant, Alzheimer's disease, demential,
epilepsy and convulsions, or for anesthetizing a mammal including a human,
or for alleviating pain (e.g., acute, chronic and neuropathic pain),
producing a neuroprotective effect, enhancing analgesic, controlling water
balance (e.g.. in diabetes 20 insipidus and polyuria), hearing regulation.
controlling sodium ion excretion or ameliorating brain function in a mammal
including a human. comprising administering to said mammal an effective
amount of a compound of formula (I) or a pharmaceutically acceptable salt
thereof and a pharmaceutically acceptable carrier. 25 Among the foregoing
processes of this invention for preparing a compound of formula (I),
preferred are those processes comprising in step (a), the coupling reaction
is carried out in the presence of a base in a reaction inert solvent at a
temperantre in the range from room temperature to the reflux temperature of
the reaction mixture for from 0.5 to 48 hours; 30 in step (b), the
reduction is carried out in the presence of a reducing reagent in a
reaction inert solvent at a temperature in the range from room temperature
to the reflux   0 4 F E B 2003 WO 00!080I3 19 PCT/IB99/0I 239 temperature
of the reaction mixture for from 0.5 to 48 hours, and the hydrogenation is
carried out in the presence of a metal catalyst at a temperature in the
range from 0 to 100C under hydrogen atmosphere in a reaction inert solvent
for from 0.~ to 48 hours; and in step (c), benzimidazole formation is
carried out with a coupling reagent selected from the group consisting of
carboxylic acids. amino carboxylic acids, acid anhydrides, formamides,
alkvlcarbonyl halides, aryl carbonyl halides. aryl alkyl carbonyl halides,
heteroar<~1 carboxylic acids, carbon disulfides, cyanogen halides.
cvanamide and trialkyl orthoformates, in the presence of a peptide coupling
reagent in a reaction inert 10 solvent at a temperature in the range from
0C to the reflux temperature of the reaction mixture for from 1 minutes to
120 hours. More preferred process of this invention for preparing a
compound of formula (I) comprises 1 ~ in step (a). the base is selected
from the group consisting of h,CO;. and amines; in step (b), the reducing
reagent is selected from the group consisting of SnCI=, zinc catalysts and
iron catalysts. and the metal catalyst used in the hydrogenation is
selected from the group consisting of Ranev nickel catalysts. palladium
catalysts and platinum catalysts; and 20 in step (c), the peptide coupling
reagent used in the benzimidazole formation is selected from the group
consisting of dicvclohexylcarbodiimide (DCC), diisopropylcarbodiimide
(DIPC), 1-ethyl-~-{3-dimethylaminopropyl)carbodiimide (WSC),
benzotriazole-1-yloxv-tris(dimethylamino)phosphonium hexafluorophosphate
(BOP), and diphenylphosphon~lazide (DPPA). Preferred intermediate compounds
of formula (IX) are those, wherein R is selected from the Group consisting
of (C;-C")cycloalkyl and (C3C")cycloalkenyl, said groups being optionally
substituted with up to three substituents independently selected from the
group consisting of halo, hydroxy, 30 (C,-C5)alkyl and (C;-C,)cycloalkyl;



0 4 F E 8 2003 . WO 00/08013 PCT/IB99/O1Z39 20 A is attached to the carbon
atom of R with which R is attached to the nitrogen atom of the piperidine
ring, and selected from the group consisting of (C,-C,)alkyl. mono-, di- or
tri-halo (C,-C,)alkyl, (Cz-CS)alkenyl. (C.-CS)alkynyl, an~I, and aromatic
or non-aromatic heterocyclic comprising four to six ring atoms wherein one
to t~.vo ring atoms are independently selected from heteroatoms, and aryl,
or aromatic or non-aromatic heterocyclic wherein each of said
aforementioned groups is optionally substituted with up to three
substituents independently selected from halo. (C,-CQ)alkyl , halo
(C,-C,)alkvl. (C,-C,)alkoxy, -CHO, cyano, (C;-C4)alkyl-CO-, NH~-CO-.
NH.-CH,-, amino. (C,-C,)alkyl-NH-. di((C, 10 C,)alkyl)-I~-,
(C,-C,)alkvl-CO-NH- and (C,-C,)alkyl-NH-CO-: and Z', Z'. Z' and Z' are
independently selected from the group consisting of hydrogen and halo. More
preferred intermediate compounds of formula (IX) are those wherein 1 ~ R is
selected from the group consisting of (C;-C")cycloalky 1. (C;
-C")cycloalkenyl, mono-, di- or tri-halo (C;-C")cycloalkyl, mono-. di- or
tri-halo (C; C")cycloalkenyl: A is attached to the carbon atom of R ~zth
which R is attached to the nitrogen atom of 20 the piperidine ring. and
selected from the group consisting of (C,-C,)alkyl, (GCs)alkenyl, aryl
selected from the group consisting of phenyl and naphthyl, and
aromatic-heterocyclic selected from the group consisting of furyl, thienyl,
pyrrolyl, oxazolyl. isooxazolyl. thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, triazoly l, furazanyl, tetrazolyl, pyranyl, thiinyl, pvridyl,
oxazinyl, thiazinyl, pvridazinyl) pyrimidinvl, pyrazinyl and triazinyl,
said an~l or aromatic heterocyclic being optionall~~ substituted with up to
three substituents independently selected from the group consisting of
halo, (C,-C,)alkyl, halo (C,C,)alkyl and (C,-C4)alkox`~: and 30 Z' and Z'-
are independently selected from the group consisting of hydrogen and halo;
and Z' and Z' are both hvdrosen.   0 4 F E B 200 WO 00/08013 ' '1 PCT/I B
99/01239 More preferred intermediate compounds of formula (IX) are those
compounds wherein R is (C6-C,o)cvcloalkyl: A is attached to the carbon atom
of R with which R is attached to the nivogen atom of the piperidine ring,
and selected from the group consisting of (C,-C,)alkyl and (C:-C<)alkenyl,
phenyl and naphthyl; and Z'. Z'. Z~ and Z' are all hyarogen. 10 Among the
foregoing intermediate compounds of formula (IX), particularly preferred
are those compounds wherein R is (C--CS)cycloalkyl; A is attached to the
carbon atom of R ~zth which R is attached to the nivogen atom of the
piperidine ring. and selected from the group consisting of methyl and
phenyl; 1 ~ and Z'. Z`. Z- and Z' are all hydrogen. Preferred intermediate
compounds of formula (x) are those wherein R is selected from the group
consisting of (C;-C")cycloalkyl and (C; 20 C")cycloalkenvl. said groups
being optionally substituted with up to three substituents independently
selected from the group consisting of halo, hydroxy, (C,-CS)alkyl and (C;
-C,)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring. and selected from the
group consisting of (C,-C,)alkyl, mono-, di- or tri-halo (C,-C,)alkyl,
(C,-CS)alkenyl, (C=-CS)alkvnyl, aryl, and 



aromatic or non-aromatic heterocyclic comprising four to six ring atoms
wherein one to tvvo ring atoms are independently selected from heteroatoms,
and aryl, or aromatic or non-aromatic heterocyclic wherein each of said
aforementioned 30 groups is opt~onall~~ substituted with up to three
substituents independently selected from halo. (C,-C,)alkyl , halo
(C,-C,)alkyl, (C,-C,)alkoxy, -CHO, cyano,   0 4 F E B 2003 . WO 00/08013
PCT/IB99I01239 ~~ (C,-C,)alkyl-CO-. NH,-CO-. NH,-CHI-, ammo,
(C,-C,)alkyl-NH-, di((C,C,)alkyl)-N-. (C,-C4)alkyl-CO-I~'H- and
(C,-C,)alkyl-NH-CO-; and Z', Z', Z' and Z are independently selected from
the group consisting of hydrogen and halo. More preferred intermediate
compounds of the formula (X) are those wherein R is selected from the group
consisting of (C;-C")cycloalkyl, (C;-C ")cycloalkenyl. mono-, di- or
tri-halo (C;-C")cycloalkyl, mono-, di- or tri-halo (C; C")cycloalkenyl; 10
A is attached to the carbon atom of R ~zth which R is attached to the
nitrogen atom of the piperidine ring. and selected from the group
consisting of (C,-C,)alhyl, (C:Cs)alkenyl, aryl selected from the group
consisting of phenyl and naphthyl, and aromatic-heterocyclic selected from
the group consisting of furyl, thienyl, 1 ~ pyrrolyl) oxazolyl,
isooxazolyl, thiazolvl, isothiazolyl, imidazolyl, pyr3zolyl, triazolyl,
furazanyl, tetrazolyl. pyranyl, thiinyl. pvridyl, oxazinyl, thiazinyl,
pvridazinyl, pvrimidinyl. pyTazinyl and triazinyl. said aryl or aromatic
heterocyclic being optionally substituted uzth up to three substituents
independently selected from the group consisting of halo, (C,-C,)alkyl,
halo (C,20 C,)alkyl and (C,-C)alkoxy; and Z' and Z' are independently
selected from the group consisting of hydrogen and halo; and Z'' and Z are
both hvdroaen. Among the foregoing intermediate compounds of formula (X),
more preferred are those compotu~ds wherein R is (C6 C,a)cycloalkyl; A is
attached to the carbon atom of R with which R is attached to the nitrogen
atom of the piperidine nng, and selected from the group consisting of
(C,-C7)alkyl and 30 (C,-Cs)alkenyl, phenyl and naphthyl; and   0 4 F E B
2003 WO 00I08013 Z') Z', Z- and Z' are all hydrogen. PCT/IB99/01239
Particularly preferred intermediate compounds of formula (~) are those
compounds wherein R is (C--C9)cycloalkyl; A is attached to the carbon atom
of R with which R a attached to the nitrogen atom of the piperidine ring,
and selected from the group consisting of methyl and phenyl: and Z'. Z'. Z'
and Z are all hydrogen. 



10 General S~~nthesis The following reaction Schemes illustrate the
preparation of the compounds of the present invention. Linless otherwise
indicated. R. A. ~'. and Z' to Z in the reaction Schemes and discussion
that follow are defined abo~~e. 1~ The ORL 1 agonist compounds of Formula
(I) of this invention may be prepared according to the following methods.
In the reaction schemes appearing belov~~, a substttuent represented as A
of compounds of the formulae (V), (Ia), (VI), (~'II), (IX), (h), (h~II),
(XIV) and (XVI) is 20 attached to the carbon atom in R attached to the
nitrogen atom of the piperidine ring. In compounds of formulae (I~'). (~iII
1 and (XV III)) the cyano croup is also attached to the carbon atom in R
which is attached to the nitrogen atom in the piperidine ring. In compounds
of formula (XI~'). A is attached to the same carbon atom of R where the
amino group is attached. In a desired reaction step of the processes
described hereafter, amino protections and removal of the ammo protecting
groups with reactants and reagents used may be carried out according to
l:no~~n procedures such as those described in Protective Groups in Organic
Synthesis edited by T. W. Greene e~ al. (John W iely & Sons, 199l ).
Typical amino protecting groups include benzyl, CZH;COz- and t30 ButCO,-
represented as t-Boc or Boc   0 4 F E B 2003 WO 00I08013 24 PCTI1899/01239
Scheme 1 illustrates an embodiment of preparation process for a compound of
formula (I) wherein Y is a leaving group, represented by L in the scheme,
such as halo hereinafter represented by Formula (Ia). Scheme 1 H R-CN N N 3
Z R=0 Z3 Z I N~0 (III) Z~ / N \ I. N/" I ~0 `H ZZ ~ N (II) ~ H AMgX R-A R-A
N Z3 Z~ Z3 Z~ / N N O f ~~-~ 2 ~ I N z ZZ \ N (la) Z H As shown in Scheme
1. a compound of formula (Ia), wherein L represents a 10 1 leaving group
such as halo, ma~~ b: obtained from a known benzimidazolylpiperidine
compound of formula (II) via intermediate compounds of formulae (IV) and
(V). First, a compound formula (II) ma~~ be subjected to the Strecker
synthesis with the stoichiometric amount of a cyclic ketone compound of
formula (III) to give the compound of formula (IV). Second. the resulting
compound of formula (IV) may be reacted with a Grignard reagent of formula
AMgX (X is halo) to give the compound of formula (V) Then, the compound of
formula (V) may be reacted with a suitable nucleophiIic reagent to yield
the compound of formula (Ia) by introducing a leaving group to the compound
of formula (V) in the presence or absence of a catalyst. 



0 4 F E 8 2003 WO 00/08013 PCT/1 B99/01239 The Strecker synthesis may be
carried out using a suitable cyanating agent according to known procedures
reported by A. Kalir, et al., (J. Med. Chem. Vol. 12, p. 473, 1969).
Suitable cyanating agents include cyanide such as potassium cyanide (KCN).
This reaction may be carried out at pH in the range of about 3 to 11 at
about 0C such as in ice-cool water. The reaction of the compound of formula
(IV) with a Grignard reagent may be carried out under anhydrous condition
according to known procedures (e.g., O. A. Al Deeb. Arzneim.-Forsch /Drug
Res., Vol. 44 (11 ). Nr. 10, 1994). More specifically. this reaction may be
carried out in a suitable solvent such as tetrahydrofuran (THF) or 10
ether, at from 0C to the reflux temperature of the reaction mixture for
from about 30 minutes to about 48 hours. Preferably. the Grignard reagent
ma~~ be added to the reaction mixture at about 0C and the reaction mixture
may be allowed to warm to room temperature for further reaction. The
compound of formula (1') thus obtained may be refluxed W th a suitable 15
nucleophilic reagent to give the compound of formula (Ia). In case of L is
Cl, a suitable chlorinating reagent is, for example, phosphoryl chloride.
This reaction may be carried out under conditions for example reported by
R. Iemura et al. J. Med. Chem. Vol. ?9, pp. 1178-1183, 1986. A compound of
formula (Ia) wherein L is halo (i.e., a compound of formula 20 (I) wherein
Y is halo) may be subjected to a reaction with a nucleophilic reagent under
known reaction conditions to give a compound of formula (I) wherein Y is
other than halo. The nucleophilic reagents include amine and imine
compounds such as mono or di- alkylamines, cycloalkyl amines, alkenyl
amines and aromatic amines such as aniline, nitrogen containin,
heterocyclic compounds such as aminoazetidine, pyrrolidine, piperidine,
piperazine, morpholine and azabicyclo compounds, alkoxides and
thioalkoxides such as sodium alkoxide and sodium thioalkoxide, alcohols
including cyclic alcohols and diols, and the like. This reaction may be
carried out in a reaction inert solvent at from about 0 to about 200C
(preferably from 0 to 150C) for about 1 to about 24 hours (preferably from
about 2 to about 12 hours). Suitable 30 reaction inert solvents include
alcohols such as methanol, ethanol, isopropyl alcohol, tert-butyl alcohol.
and I~'.M-dimethylformamide (DMF) and the like. If appropriate,   0 4 F E B
2003 WO 00/08013 PCT/IB99/01239 26 this reaction may be carried out in a
suitable reaction chamber such as an autoclave. A substitution reaction of
a compound of formula (I) wherein Y is C1 with an amide may be carried out
using according to the procedures reported by C. H. Senanayake, et al.,
Tetrahedron Lett.. Vol. 38, pp. 5607-6I0, l997. In the report) Pd-catalyst
is used in the presence of a base in toluene with heating. In addition, a
compound of formula (I) wherein Y is attached to the benzoimidazole ring
through S may be oxidized to a corresponding sulfonvl compound under
conventional oxidation-conditions with thioethers using an oxidizing
reagents such as potassium permanganate. 10 :~ compound of formula (II)
ma~~ be prepared by carbonylauon of a diamine compound of formula (h). 



R-A N Z1 Z3 NH Z~ \NH2 The carbonylation ma~~ be carried out by reacting a
compound of formula (X) with a suitable carbonylating went such as
carbonvldiimida2ole. trichloromethy! 1 ~ chloroformate, triphosgene or
urea, in a reaction inert solvent such as THF, benzene, toluene or
chloroform, at the temperature in the range of from about 0 to about 120C
for from about 0.~ to about 2.~ hours. The reaction may be conducted
according to the procedures described in WO 98h4168. Compounds of the
formula {I), wherein 1' is other than halo may be also 20 prepared by the
methods illustrated in Scheme 2.   0 4 F E B 2003 -27 SCHEME 2 N~R A (VI) 0
N~R A (VII) H2N 0 (VIII) 2 R-A AI IX G R-A i N Z' Zs ZZ \ / NH ( ) Z4 NH2
(I) As shown in Scheme 2, compounds of formula (I), wherein Y is other than
halo may also be prepared through the process comprising:     0 4 F E 8
2003 WO 00I08013 PCT/IB99/OI_39 ' 28 (a) reductive amination of a
p~peridine-4-one compound of formula (V I) to give the 4aminopiperidine
compound of formula (VII): (b) coupling reaction of the compound of formula
(VII) with a niuobenzene compound of formula (VIII) wherein L is a leaving
group such as halo to give the S nitroaniline compound of formula (IX); (c)
reduction of the resulun` nitroaniline compound of formula (IX) to give the
diamine compound of formula (X); and (d) benzimidazole rind formation with
the compound of formula (X) to give the compound of formula (I) 10 Each
reaction step is described more specifically in the follov~zng. (a) The
reductive amination may' be conducted b5~ an oximation of the piperidine
4-one compound of formula (VI) followed b5~ reduction. Both of the
reactions ma~~ be conducted under conditions for oximation of carbonyl 1 ~
compounds hnow to those sltiIled in the arc. For example. the oximation may
be carried out b~~ reacting the piperidine compound with hydroxylamine in
the presence or absence of a base in a reaction inert solvent such as
alcohol at about room temperature for about 0.~ to 48 hours. The resulting
oxime compound mad, be extracted and subjected to reduction under known 20
conditions to give the amine compound of formula (VII). The reduction may
be carried out in the presence of a reducing reagent such as lithium
aluminum hydride in a reaction inert solvent such as THF at about 0C to
room temperature for from about 0.~ to 48 hours. 



2~ (b)-(c) Steps (b) and (c) may be carried out under conditions known to
those skilled in the art (e.g., B. de Costa et al., J. Chem Soc. Perkin.
Trans., Vol. 1, pp. 1671-1680, 199. and N. A. Meanwell et al., Bioorgarac
c& Medicinal Chemrsrry Leuers. Vol. 6, No. 14, pp. 1641-1646, 1996). For
example, coupling reaction (b) may be carried out in the presence of a base
such as 30 h:C03 and tnethylamine (NEt,) in a reaction inert solvent such
as acetonitrile   0 4 F E B 2003 WO 00/080I3 29 PCT'/I B 99/0 l 239 under
reflex for about 0.~ to 48 hours. Then. the resulting compound of formula
(IX) may be extracted and subjected to reduction to give the compound of
formula (X). The reduction may be carried out in the presence of a suitable
reducing reagent such as SnCI,, zinc catalysts and iron catalysts 5 in a
reaction inert solvent such as ethanol at a temperature in the range from
room temperature to the reflex temperature of the reaction mixture
(preferably under reflex) for from about 0.~ to about 48 hours. The
reduction may also be carried out under kno~~n hydrogenation conditions
such as in the presence of a metal catalyst such as Rariey nickel catalyse,
palladium catalysts and 10 platinum catalysts at a temperature in the range
from about 0 to 100C (preferably at about room temperature) under hydrogen
atmosphere in a reacuon inert solvent such as ethanol or THF for fiom about
0.~ hours to 2 days. 1 ~ (d) A compound of formula (X) may be cyclized to
form a benzimidazole ring by reaction uzth an appropriate cvclizing reagent
to give the compound (I) in a reaction inert solvent in the presence or
absence of a coupling reagent. Suitable cyclizing reagents include a
carboxylic acid, an amino carboxylic acid. an acid anhydride le.g.. acetic
anhydride, isobut~~ric anhydride, benzoic 20 anhydride, isonicotinic
anhydride and the Like) a formamidine (e.g., formamidine alkylate such as
formamidine acetate). an alkyl carbonyl halide (e.g., a cvcloalL-yl
carbonyl halide), an aryl or an aryl alkyl carbonyl halide (e.g.,
phenylacethyl halide), an heteroaryl carboxylic acid (e.g., a piperidinyl
carboxylic acid compound), carbon disulfide, cyanogen halide (e.g.,
cyanogen bromide), cyanamide, trialkyl orthoformate (e.g., triethyl
orthoformate), and the like. Suitable solvents tetrahvdrofuran (THF),
xylene. ethoxyethanol and the like. Suitable coupling reagents are those
typically used in peptide synthesis including dicyclohexylcarbodiimide
(DCC), diisopropylcarbodiimide (DIPC), I-ethyl-3-(3 30
dimethylaminopropyl)carbodiimide (WSC), benzotriazole-1-yloxy
tns(dimethylamino)phosphonium hexafluorophosphate (BOP),   0 4 F E B 2003
WO 00/080I3 PC'T/IB99/OI239 ' 30 dipheny~lphosphon~lazide (DPP A) and the
like. This reaction may be carried out at from about 0C to the reflux
temperature of the reaction mixture, preferably from about room temperature
to the reflux temperature for about 1 minute to about 120 hours. preferably
for from about 10 minutes to about 72 hours. An embodiment of the
2-aminobenzimidazole ring formation is also reported by I~T. A. Meanwell et
al., Bioorganic d Medicinal Chemistry Letters, Vol. 6, No. I 4, pp.
1641-1646. 1996. These reactions are also reported by A. F. Pozharskii et
al.. Russ. Chem. Rev. (English Translation). Vol. 35. P. l 22- , 1996. 10
Alternatively, a compound of formula (X) may be subjected to a coupling
reaction with an isothiocyanate compound and a subsequent desulfiuization
under known conditions to give a compound of formula (I) wherein Y is
connected to the ben~midazole ring through I~1H. For example, the first 1 ~
coupling reaction may be carried out in a reaction inert solvent such as an
alcohol (e.~., ethanol) at from about room temperature to 100C from 30
minutes to 48 hours under stirring. The desulfurization may be carried out
in the presence of an alkyl halide under reflux for from about 30 minutes
to 48 hours. 20 A compound of formula (I) wherein Y is connected to the
benzimidazole ring through carbonyl (C=O) rnay be prepared according to
known procedures. For example, a compound of formula (I) wherein ~' is
hydrogen may be reacted with a lithiation reagent such as n-BuLi under
knov~~n conditions followed by reaction with an ~'s appropriate amide
compound such as an N.Iv'-alley lalkoxv amide under known conditions. The
former reaction may be carried out at about -78C in a reaction inert
solvent such as THF for fram about 30 minutes to 48 hours. The latter
reaction may be carried out at about -78C to ambient temperature in THF for
about 30 minutes to 24 hours according to known procedures reported by G.
Bitan et al., J Chem. Soc., 30 Perkin Trans. Vol. 1, pp. 150l-l510, 1997.



0 4 F E B 200 WO 00I08013 ~1 PCT/IB99/OI.39 Further, compounds of formula
(I) thus obtained ma}~ be modified in the 1'group described as follow. 5 A
compound of formula (I) wherein Y has an amino or an imine group (e.g.,
piperidinyl. piperazinyl and the like) at its terminal position may be
further reacted with a desired reactant under known conditions to modify
the Y. For example, these amine or imine compounds may be reacted with an
alkylcarbonyl halide at about room temperature in a basic solvent to give
an amide compound. The amine or imine 10 compounds ma~~ be reacted with an
amino acid, or an amino acid sulfone or sulfoxide in the presence or
absence of a coupling reagent known to those skilled in the art in peptide
synthesis. Suitable coupling reagents include V~'SC and the like. The amino
or imino compound may be coupled with an amino acid, an amino acid sulfone
or sulfoxide) or a phthalimido alkyl sulfonyl halide under conventional
amide formation 1 ~ conditions in the presence of a coupling reagent in a
reaction inert solvent such as acetonitrile at about room temperature.
These amino acids include isoleucine, alanine, methionine, proline,
phenylalanine, valine. and the like. Suitable coupling reagents are those
typically used in peptide synthesis including WSC, dicyclohexylcarbodiimide
(DCC), I~T,N'-carbonyldiimidazole (CDI). POCI;, TiCI,, SO:C1F,
benzotriazol-1-yl 20 diethyl phosphate, Ti(Obu),. molecular sieves,
I~'.N,N',N'tetramethyl(succinimido~uronium tetrafluoroborate, CBMIT,
Lawesson's reagent, chlorosulfonyl isocyanate, P,I,, pyridinium salts-Bu;N,
and a mih-ture of Bu;P and PhCNO. The amine or imine compounds may be also
reacted with a guanidine compound under known conditions. A suitable
reaction condition comprises reaction with an amino-protected guanidine
compound in a reaction inert solvent such as THF at about room temperature
(see M. S. Bematowicz. et al., Tetrahedron Lett., Vol. 34, Intermediate
compounds (VI) may be prepared by the methods illustrated in Scheme 3.   WO
00I08013 1 H N (XI) OH R=O HC! KCN (III) R-CN N Scheme 3 2 A R~NH (XIV) 2
OMs O C 0 OMs 0 4 F E B 2003 PCT/IB99/01239 3 H N 



(XVI I) O O U (a) R=O (III) (b) KCN (XI I ) R-CN N OH (XVIII) 0 o U AMgX
R-A (c) AMgX i N R-A O O (XVI) N ~/ (X111) OH R-A N NI) 0 Route 1 in Scheme
3 illustrates a preparation procedures for a compound of formula (VI) from
4-piperidinol of formula (XI) according to the procedures reported   0 4 F
E B 2003 WO 00/08013 1 1 PCI"/IB99/0I239 by A. halir et al., J. Med Chem..
Vol 1?, pp. 473-477, May 1996. First. a compound of fot-rnula (XI) may be
condensed with a compound of formula (III) and cyanated to give the
compound of formula (XII). Second, the obtained compound of formula {XII)
may be reacted with a Grignard reagent AMgX wherein X is halo to give 6 the
compound of formula (XIII). Then, resulting compound of formula (XIII) may
be oxidized to give the compound of formula (VI). The condensation and
cyanation may be carried out using 4-piperidinol HCl salt m water at about
room temperature. Route 2 illustrates a preparation procedure for a
compound of formula (VI) from a starting amine (XIV) comprising
condensation of a compound of formula (XIV) 10 ~zth
3.3-ethylenedioxvpentane-1,~-diol dimethanesulfonate (X'V) followed by
deprotection. These reactions may be carried out under known conditions
(e.g., B. de Costa et al.. J. Chem. Soc. Perkrn. Trans., Vol. 1, p. 1671.
1992 and R. L. McQuinn et al., J. Med. Chem. V ol. 24, pp. l 429-1432, 198l
). Route 3 illustrates a preparation procedure for a compound of formula
(VI) 16 from a known 4-peperidone ethylene ketal (XVII). This preparation
comprises (a) condensation of a compound of formula (XVII) with a ketone
compound of formula (III), (b) cyanation, (c) reaction of the compound of
formula (XVIII) v~zth a Grignard reagent and (d) deprotection of the
compound of formula (X'VI). These reactions may be carried out under the
similar conditions to those described in Scheme 1. 20 The starvng amine
compounds of formula (XIV) may be readily prepared by known methods for a
skilled person (e.g., J. VJeinstock, et al., OS IV 910, E. J. Cone, et al.,
J. Mea'. Chem., Vol. 24, pp. 1429-1432, 1981, and Ritter Reaction described
in Org. React. Vol. 17, pp. 313-32~, 1969). In addition, compounds of
formula (I) wherein Y is substituted or non 2~ substituted alkylcarbonyl
may be prepared using a method similar to that reported in P. D. Edwards,
et al., J. Med. Chem., V ol. 38, pp. 76-85, 1995. For example,
2-lithiumbenzimidazole, prepared by addition of n-buthyl lithium to
benzimidazole in tetrahydrofuran, may be acylated with
3-t-butoxycarbonylamino-N-metoxy-Nmethylpropionamide to give the acylated
product. Then protecting group (e.g., Boc) 30 can be removed by treatment
with hydrochloric acid in methanol.  



0 4 F E B 2003 W O 00/08013 PCT/I B99/01239 The starting materials (III),
(~I). (hIV), (XVII) and the other reactants are known or commercially
available compounds. or may be prepared according to known procedures for a
person skilled in the an. In the each reaction described above. unless
indicated otherwise, the reaction pressure is not critical. Generally, the
reactions v<211 be conducted at a pressure of about one to about three
atmospheres. preferably at ambient pressure (about one atmosphere). 10 The
subject invention also includes isotop~cally-labelled compounds, which are
identical to those recited in formula (I), but for the fact that one or
more atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be 1 ~ incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen. oxygen,
phosphorus. fluorine and chlorine. such as ~H. 'H, "C) "C, 'sN, '$O, ''O,
3'P, 'zP, 'SS, 'gF, and '6C1, respectively. Compounds of the present
invention, prodru`s thereof, and pharmaceuticall~~ acceptable salts of said
compounds or of said prodrugs which contain the aforementioned isotopes
and/or other isotopes of other 20 atoms are within the scope of this
invention. Certain isotopically-labelled compounds of the present
invention. for example those into which radioactive isotopes such as 'H and
'C are incorporated, are useful in drug and/or substrate tissue
distribution assay. Tritiated, i.e., 'H, and carbon-14, i.e., 'C. isotopes
are particularly preferred for their ease of presentation and
detectabilit<~. Further, substitution with heavier isotopes ? 5 such as
deutrium, i.e., 2H. can afford therapeutic advantage resulting from greater
metabolic stability, for example increased rn vrvo half life or reduced
dosage requirement and, hence, may be preferred in some circumstances.
Isotopically labelled compounds of formula (I) of this invention and
prodrugs thereof can generally be prepared by carrying out the procedure
disclosed in above-disclosed Schemes 30 andlor Examples and Preparations
below, by submitting a readily available isotopically labelled reagent for
a non-isotopically labeIld reagent.   0 4 F E B 2003 WO 00I08013
PCT/IB99/01239 >> The compounds of Fomlula (I) of this invention are basic.
therefore they will form acid-addition salts. All such salts are within the
scope of this invention. However, it is necessary to use an acid addition
salts which is pharmaceutically acceptable for administration to a mammal.
The acid-addition salts can be prepared by standard methods. For example.
the salts may be prepared by contacting the basic compounds with acid in
substantially equivalent proportions in water or an organic solvent such as
methanol or ethanol, or a mixture thereof. The salts can be isolated b~~
cn~stallization from or evaporation of the solvent. Typical salts which can
be 10 formed are the hydrochloride, nitrate. sulfate. bisulfate, phosphate.
acetate, lactate, citrate. tartrate. succinate. maleate, fumarate.
gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate,
benzenesulfonate, p-toluenesulfonate, oxalate and pamoate (
1,1'-methylene-bis-(2-hydroxy-3-naphtoate)) salts. 1 ~ The compounds of
formula (I) of this invention may contain one or more asymmetric centers
and thus they can be exist as diastereomers. The invention includes both
mixtures thereof and the separated individual diastereomers. In addition,
when the compounds of this invention form hydrates or solvates 



they are also within the scope of this invention. 20 The compounds of
Formula (I) have been found to possess selective affinity for
Olu.,l-receptors and ORL-1 receptor agonist activity. Thus, these compounds
are useful as an analgesic, anti-inflammator~~, diuretic, anesthetic,
neuroprotective, anti hvpertensive and anti-anxiety agent. and the like, in
mammalian subjects, especially humans in need of such agents. The
affinit,~, agonist activities and analgesic activity can be demonstrated by
the followzn~ tesu respectwelv. Selective Affinit~~ for ORL1-receptors:
ORL1-receptor affinit<~: 30 The ORL 1 receptor binding affinin~ of the
compounds of this invention are determined by the following procedures.
Human ORL 1 receptor transfected HEK   0 4 F E B 2003 WO 00/080l3 36
PCT/1B99/01239 293 cell membranes and wheat-germ agglutinin coated SPA
beads are combined with 0.4nM['H]nociceptin and unlabeled test compounds in
200u1 of 50mM Hepes buffer pH7.4 containing 10mM MgCI, and 1mM EDT A. This
mixture is incubated at room temperature (abbreviated as rt) for 30min to
60min. Non specific binding is determined by the addition of 1 pM
nociceptin. Radioactivit~~ is counted by VJallac 140 MicroBeta. p-receptor
affinity: The mu (p) opioid receptor binding affinity of the compounds of
this 10 invention are determined by the following procedures. Human-mu
opioid receptor transfected CHO-I:1 cell membranes and wheat-germ
agglutinin coated SPA beads are combined with l.OnM[-H]DAMGO and unlabeled
test compounds in 200p.1 of SOmM Hepes buffer pH7.4 containing IOmM MgCI,
and 1mM EDTA. This mixture is incubated at rt for 30min to 60min. Non
specific binding is determined by the 1 ~ addition of 1 pM D AMGO.
RadioactiW~ was counted by VVallac 1450 MicroBeta. x-receptor affiniri~:
The kappa (~:) opioid receptor binding affinin~ of the compounds of this
invention are determined by the following procedures. Human kappa-opioid
receptor 20 transfected CHO-hl cell membranes and wheat-germ agglutinin
coated SPA beads are combined with O.~nM['H]CI-97 i and unlabeled test
compounds in 200p1 of 50mM Hepes buffer pH7.4 containing lOrnM MgCI, and
1mM EDTA. This mixture is incubated at rt for 30min to 60min. Non specific
binding is determined by the addition of 1 pM CI-977. Radio activity is
counted by Wallac 1450 MicroBeta. 8-receptor affinit~~: The delta (8)
opioid receptor binding affinity of the compounds of this invention are
determined by the following procedures. Human delta opioid receptor
transfected CHO-K1 cell membranes and wheat-germ agglutinin coated SPA
beads are 30 combined with 2.OnI~~['H]DPDPE and unlabeled test compounds in
200p1 of SOmM   0 4 F E B 2003 WO 00I08013 



37 PCT/IB99/01239 Hepes buffer pH7.4 containing IOmM MgCI: and 1mM EDTA.
The assa~~ is incubated at room temperature for 30min to 60min. Non
specific binding are determined by the addition of 1 ~M of each non-labeled
ligands. Radioactivit<~ is counted by Wallac 1450 MicroBeta. Each percent
non specific binding thus obtained is graphed as a function of compound
concentration. A sigmoidal curve is used to determine ~0~o bindings (i.e.,
ICS values). In this testing, most of the compounds prepared in the working
examples appearing hereafter demonstrated higher affinit< for ORL
1-receptors than for mu 10 receptors. ICs (ORLI-receptors) nM i ICS
(mu-receptors) nM < 1.0 Functional assa~: 1 ~ The functional activiri~ of
the compounds of this invention in each opioid receptor can be determined
in 3 ~ S-GTPyS binding system according to the procedures reported by L. J.
Sim, R. ?Liao and S. Childers Neuroreort Vol. 7, pp. 729-733, 1996. Each
human ORL 1-, mu-. kappa- and delta- receptor transfected CHO-h 1 or HEK
cell membranes are used. The membranes are suspended in ice-cold 20mM HEPES
20 buffer pH 7.4, containing 100 mM I~aCI, 10 mM MgCI: and 1mM EDTA. 0.17
mg/ml of Dithiothreitol (DTT) is added to this buffer prior to use.
Membranes are incubated at ?5C for 30 minutes with the appropriate
concentration of test compounds in the presence of ~ ~M GDP. 0.4 nM of
36S-GTPyS and Wheat-germ agglutinin (WGA) coated SPA bead (1.6 mg) in a
0.'_' ml total volume. Basal binding is assessed in the absence of agonist,
and non-specific binding is determined with 10 p.M GTPyS. Radio activity is
counted b1~ W allac 1450 MicroBeta. Some compounds of this invention
prepared in Examples exhibited good ORL 1 agonists activity in this assay.
Analgesic Tests: Tail click test: 30 Male ICR mice, 4 weeks old and
weighing 19-26g, are used. The training sessions are performed until mice
can flick their tails within 4.0 sec by using Analgesia   0 4 F E 8 2003 WO
00/080I3 38 i'CT/I B99/01 239 Meter Mh-330A (Muromachi h.ikai. Japan).
Selected mice are used in this experiment. The latency time is recorded
twice at 0.~. 1.0, and 2.0h after administration of the compound. The
intensity of the beam is set to 80. Cut-off time is set to 8.0 sec. .4
compound of this invention is subcutaneouslv administered 30 min before the
test. The EDso value is defined as the dose of a compound tesTed which
halves the tail flicking observed in a control group. Acetic acid ~~rithinr
test: Male ICR mice. 4 weeks old and weighing 21-26g, are used. They are
fasted the day before use. Acetic acid is diluted v~~ith saline to the
concentration of 10 0.7%(viv) and injected mtraperitoneally (0.?ml./1 Og of
body weight) to mice with a 26 gauge needle. A compound of this invention
is dissolved in 0.1 % methyl cellulose(MC)-saline and subcutaneously
administered to mice O.~h before acetic acid injection. After the acetic
acid injection. each animal is placed in a 1L beaker and recorded b~~ a
video tape recorder. Number of v~~rithing is counted from 5 to 15 min 1 ~
after acetic acid injection. The EDS~ value, defined as the dose of the
compounds tested which halves the writhing is observed in the control
group. Some compounds of this invention demonstrated good analgesic
activin~ in this test. Formalin licking test: Male SD rats ( 80-100 g) are
injected subcutaneously with a test compound 20 dissolved in 0.1 % methyl
cellulose(MC)-saline or vehicle. After 30 min. 50 ~l of a 2 formalin are
injected into a hind pave. The number of liclang the injected paw per
observation period is measured from 1 ~ to 30 min. after the injection of
fonnalin and expressed as % inhibition compared to the respective vehicle
group. This testing method is described in, for example, ( 1 ) R.L.
Follenfant, et.al., Br. J. Pharmacol. 93, 



85-92 ( 1988); (2) H. Ropers. et.al., Br. J. Pharmacol. 106. 783-789 (
1992); and (3) H. Wheeler-Aceto, et al., Psvchophannacology, 104, 3~-44 (
199I ). The compounds of Formula (I) of this invention can be administered
by conventional pharmaceutical practice via either the oral, parenteral or
topical routes to 30 mammals, for the treatment of the indicated diseases.
For administration to human patient by either route, tine dosage is in the
range of about 0.01 mg/kg to about   0 4 F E 6 2003 WO 00I08013 39 P C'I'/I
B 99/01239 3000mg/kg body weight of the patient per day, preferably about
0.01 mg/kg to about 1000mg/kg body weight per day administered singly or as
a divided dose. However, variations will necessarily occur depending upon
the weight and condition of the subject being ueated, compound employed,
the disease state being treated and the ~ particular route of
administration chosen. The compounds of the present invention may be
administered alone or in combination with pharmaceutically acceptable
carriers by either of the above routes previously indicated. and such
administration can be carried out in single or multiple doses. Generally,
the compounds can be combined with various pharmaceutically 10 acceptable
carriers in the form of tablets, powders, capsules, lozenges, trochees,
hard candies, powders. sprays. creams, salves. suppositories, jellies,
gels, pastes, lotions, ointments. suspensions, solutions. elixirs. syrups
or the like. Such pharmaceutical carriers include solvents. excipients,
coating agents, bases, binders, lubricants, disintegrants, solubilizing
agents. suspending agents, emulsifing agents, stabilizers, 1 ~ buffering
agents, tonicin~ agents, preservatives, flavorating agents, aromatics.
coloring agents and the like. For example, the tablets can contain various
excipients such as starch, lactose, glucose. microcrystalline cellulose,
calcium sulfate, calcium carbonate, talc, titanium oxide and the like,
coating agents such as gelatin, hydroxvpropylcellulose and the like, 20
binding agents such as gelatin, gum arabic, methylcellulose and the like,
and the disintegrating agents such as starch. agar, gelatine, sodium
hydrogencarbonate and the like. Additionally, lubricating agents such as
magnesium stearate and talc are often ven~ useful for tabletting purposes.
Solid compositions of a similar type may also be employed as fillers in
gelatine capsules; preferred materials in this connection also 25 include
lactose as well as high molecular weight polyethylene glycols. When aqueous
suspensions and/or elixirs are desired for oral administration, the active
ingredient may be combined with various sweetening or flavoring agents,
coloring matter or dyes, and, if so desired, emulsifying andlor suspending
agents as well, together with diluents such as water, ethanol, propylene
glycol, glycerin and various 30 like combinations thereof.   0 4 F E B 2003
WO 00/080l3 PCT/IB99I01239 40 In general. the therapeutically-effective
compounds of this invention are present in such aral dosage forms at
concentration levels ranging ~% to 70% by weight, preferably 10% to 50% by
weight. The compounds of the present invention in the form of a solution
may be injected parenterlly such as intradennaly, subcutaneousl5~.
intravenously or 



intramuscularly. For example the solutions are sterile aqueous solutions.
aqueous suspensions and an edible oil solutions. The aqueous solutions may
be suitably buffered (preferably pH>8), and may contain enough salts or
glucose to make the solution isotonic pith blood. The aqueous solutions are
suitable for intravenous 10 injection purposes. The aqueous suspensions may
contain a suitable dispersing or suspending agents such as sodium
carboxvmethvlcellulose. methylcellulose, pol~inylpyrrolidone or gelatin.
The aqueous suspensions can be used for subcutaneous or tntramuscular
injections The edible oil such as cottonseed oil, sesame oil, coconut oil
or peanut oil can be employed for the edible oil solutions. 1 ~ The oil
solutions are suitable for infra-articular, intra-muscular and subcutaneous
injection. The preparation of all these solutions under sterile conditions
is readily accomplished by standard pharmaceutical techniques well-known to
those skilled in the art. It is also possible to administer the compounds
of the present invention 20 topically when treating inflammatory conditions
of the skin and this may preferably be done by way of creams. jellies,
gels, pastes) ointments and the like, in accordance with standard
pharmaceutical practice. Examples and Preparations The present invention is
illustrated by the following examples and preparation. 2~ However. it
should be understood that the invention is not limited to the specific
details of these examples and preparations. Melting points were taken with
a Buchi micro melting point apparatus and is not corrected. Infrared Ray
absorption spectra (IR) were measured by a Shimadzu infrared spectrometer
(IR-470). 'H and "C nuclear magnetic resonance spectra (NMR) were measured
in CDCI3 by a JEOL NMR 30 spectrometer (JNM-Gh270, 270MHz) unless otherwise
indicated and peak positions are expressed in parts per million (ppml
dow~nfield from tetramethylsilane. The peak   0 4 F E B 2003 WO 00/08013
PCT/IB99/01239 41 shapes are denoted as follows: s, singlet; d, doublet; t.
triplet: m, multiplet: br, broad Examples and Preparations Example 1
2-Chloro-1-[1-(1-phenylcycloheptyl)-4-piperidinylj-1H benzimidazole A
mixture of 4-(2-keto-1-benzimidazolinyl)piperidin~ (6.10 g. 23.6 mmol) and
HCI solution in MeOH (20 ml) was stirred at room temperature for 10 min.
After evaporation of the solvent, the residue was triturated in Et?O to
give HCI salt as off white powder. To this HCI salt was added
cycloheptanone (3.33 ml. 28.2 mmol) 10 followed b~~ addition of aqueous
solution of hCN (1.92 g. 29.3 mmol) in water (7 ml) at room temperature.
After 18 h stirring, the resultine solid was collected by filtration,
washed with water, and cried in vacuo to give 6.81 g (86.7 ~o) of n.itrile
derivative as white powder. To a solution of this nitrite derivative (3.12
g, 16.1 mmol) in THF (40 ml) was added a solution of phenylmagnesium
bromide in EGO (3.0 M solution, 23 1 ~ ml) at 0C. Then the reaction mixture
was stirred at room temperature for 18 h. Aqueous NHaCI solution was added
to the reaction mixture and the resulting solid appeared was collected b~~
filuation, washed with water and ELO, and dried in vacuo at 70C to give
4.88 g (82.8 %) of 1-( 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1,3dihydro-2H 1,3-benzirni dazol-2-one
as white powder. A mixture of 1-[ 1-( 1 20
phenylcvclohepn~l)-4-piperidinyl)-1.3-dihydro-2H-1,3-benzimidazol-2-one
(2.316 g, 5.93 mmol) and phosphon~l chloride ( 16 ml. 166.3 mmol) was
heated to reflux for 1.5 h. After cooling dov~~n to room temperature, the
reaction mixture was poured into ice cooled 26% ammonia solution and
extracted with CHzCh. The extracts combined were washed with brine, dried
(l~la:SOa). filtered. and concentrated. The residue was purified by column
chromatography (silica gel: 200 g, hexane/ethyl acetate: 4/1 ) to give 1.42
g(58.7 %) of colorless amorphous solid. ~ H I~'MR (270 MHz. CDCh) 8
7.70-7.63 ( 1 H. m), 7.6l -7.49 (3H, m), 7.38-7.31 (2H, m), 7.30-7.20 (3H,
m). 4.40-4.29 ( 1 H, m), 3.06-3.00 (2H, m), ?.62-'??2 (4H, m), 2.132.09
(4H, m), 1.81-1.72 (6H, m). 1.60-1.49 (6H, m). 30 This free amine was
converted to HC1 salt by treating the obtained compound with HCl solution
in MeOH. Evaporation of the solvent afforded solid, mp 153-156C.   0 4 F E
B 2003 WO 00/08013 PCT/IB99/O1I39 ' 42 MS(ESI positive) miz: 408(M+H)-.
Anal. Calcd for C~sH3oN3C1~HC1~2.IH20: C.6=.?6; H, 7.36: N. 8.71. Found: C,
62.06; H. 7.26; N, 8..61. 



Example 2 7~=h'Ieth~~l-1-[
1-(1-phenylcyclohept~~l)-4-piperidinylj-1H-benzimidazol-2-amine A solution
of 2-chloro-1-[1-(1-phenylcycloheptyl)-4-piperidinylJbenzimidazole (Example
1. 69.3 mg, 0.I 7 mmol) in 40 ro MeI~TH? solution in MeOH (~ ml) was
stirred in autoclave at 110C for 6 h. After cooling down to room
temperature, the solvent was evaporated and the 10 residue was purified b~~
preparative TLC (0.6 mm plate x 3. CH3C1?/MeOH:1 O/I ) to give 66.9 mg(83
~o) of title compound as pale bro~~n amorphous solid. MS m~z(EI): 402(M"),
34~. 317, 230, I 73, 147, 91. ~H NMR (270 MHz, CDCh) 87.52-7.46 (3H. m).
7.38-7.18 (4H. m), 7.12-6.98 (2H) m), 4.164.06 ( 1 H, m), 3.80-3.70 ( 1 H.
m), 3.14 (3H, d, J = 4.8 Hz), 3.06-2.96 (2H, m), 2.34-2.05 (8H, 1~ m).
1.84-l.44 (10H, m). This free amine(66.9 mg. 0.142 mmol) was converted to
HC1 salt by treating with HCl solution in MeOH(3 ml). Evaporation of the
solvent afforded pale brown amorphous solid. IR(h.Br): 341'_', 1660 cm''
Anal. Calcd for C26H3aNa~2HClHzO: C.63.28; H. 7.76; N, 11.36. Found: C,
63.09; H, 20 7.78; N. 1 I.60. Free amine was also converted to
ethanesulfonic acid salt. Anal. Calcd for C26H3aN~~2C2HsS03H~ 1.1 HzO: C.
66.07; H, 7.86; N, 8.72. Found: C, 56.26; H, 7.96; N, 8.80. ?6 Example 3
l~=Phenyl-1-[1-(1-phenylcycloheptyl)-4-piperidinylj-1H benzimidazof-2-amine
This was prepared according to the procedure described in Example 2 using
aniline ( 10 equivalent, 120C, 4 h) instead of methylamine and MeOH. Yield
was 26 %. ~ H NMR (270 MHz, CDCIs) b 7.60-6.96 ( 16H, m). 4.10-3 .94 ( 1 H,
m), 3.05-2.93 (2H, 30 m), 2.46-2.00 (8H, m), 1.90-1.68 (4H, m), 1.65-1.40
(6H, m).   0 4 F E B 2003 W O 00/08013 43 PCT/I B 99/O I 239 MS(EI) m/z:
464(M' ). 29~, 210. 91. This free amine was converted to hydrochloride salt
using HCl solution in MeOH to give pale brown amorphous solid. IR(hBr):
3389, 1636, 1589 cm'' Anal. Calcd for C31H~6Na~2HCl~H20: C. 67.02; H, 7.26;
N, 10.08. Found: C, 67.19; H. 7.31; N. 9.96. Example 4
2-(4-Methylpiperazino)-1-[ 1-(1-pbenylcycloheptyl)-4-piperidinyl)-1H 10
benzimidazole This was prepared according to the procedure described in
Example 2 using 1meth~~lpiperazine (2 equivalent. 120C, 10 h) instead of
methylamine and MeOH. Yield was 96%. ~H NMR (270 MHz CDC131 b 7.64- 7.44
(4H, m). 7.39-7.30 (2H, m), 7.27-7. l0 (3H, 1~ m), 4.13-3.98 (1H, m).
3.28-i.21 (4H. m). 3.06-2.9~ (2H, m), 2.64-2.58 (4H, m), 2.38 (3H, s).
~.45-1.90 (8H. m). 1.8~-1.4~ (10H, ml. This free amine was converted to
hydrochloride salt using HCl solution in MeOH to give pale yellow amorphous
solid. MS(ESI positive) m/z: 472(M+H)-. 20 IR(I~Br): Q410. 1612 cm'' Anal.
Calcd for C3oHaiN_~3HC1~H:0: C.60.1: H. 7.74; N. 11.69. Found: C, 59.85; H,
7.86; N. 11.64. Example ~ 



2-1\',N-Dimethyl-1-[1-(1-phenylc~clohept~~l)-.~-piperidinyl)-1H
benzimidazoi-2 amine This was prepared according to the procedure described
m Example 2 using dimethylamine solution in MeOH ( 120C, 16h in autoclave)
instead of methylamine solution m MeOH. Field was 97%. 30 ' H NMR (270 MHz,
CDC13) 8 7.62-7.42 (4H, m), 7.38- 7.30 (2H, m), 7.27-7.08 (3H) m),
4.20-4.04 (1H. m), 3.06-2.94 (2H, m), 2.88 (6H, s). 2.46-2.00 (8H, m),
1.84-1.40   0 4 F E B 2003 W O 00/08013 4~r P CT/1 B99/O I 239 ( I OH, m).
This free amine was converted to hydrochloride salt using HCl solution tn
MeOH to give pale yellow amorphous solid. MS(ESI positive) m/z: 417(M+H)-.
IR(ILBr): 3400, 1647 cm'' Anal. Calcd for Cz~H~6Na~2HCl~H2O: C.63.90; H.
7.94; 1\, 11.04. Found: C, 64.03; H. 7.78: N, l0.92. Example 6 10
2-Methox~~-1-[1-(1-phenyicyclohept~~1)-4-piperidinyt]-1H benzimidazole This
was prepared according to the procedure described in Example 2 using sodium
methoxide ( 10 equivalent, reflux, 10 h) and MeOH instead of methylamine
solution in MeOH. Yield was 96 %. ~H NMR (270 MHz. CDCh) 8 7.57-7.48 (3H,
m), 7.38-7.30 (3H, m), ??7-7.07 (3H, 16 m), 4.17 (3H. s). 4.20-4.00 (1H.
m). 3.06-'_'.90 (2H, m), 2.36-2.00 (8H, m), 1.86-1.42 ( 1 OH. m). This free
amine was converted to fumaric acid salt using fumaric acid (1 equivalent)
to give pale yellow amorphous solid. MS(ESI positive) m/z: 404(M+H)-. 20
IR(ltBr): 3400, I703 cm'' Anal. Calcd for C26H~3N30-C~HaOaH?O: C.67.0?: H.
7.31; N, 7.8?. Found: C, 67.16; H, 6.96; N, 7.6'_'. Example 7 ;6
2-(Methylsulfaayl~l-[1-(1-phenylcycloheptyl)-4-piperidin~~l]-1H
benzimidazole This was prepared according to the procedure described in
Example 2 using 16 solution of NaSMe in water and DMF (room temperature. 2
h) instead of methylamine solution in MeOH. Yield was 81 %. 1 H NMR (270
MHz. CDC13) 0 7.70-7.62 ( 1 H. m), 7.66-7.45 {3H, m), 7.44-7.30 (2H, 30 m),
7.25-7.12 (3H, m), 4.16-4.03 ( 1 H, m), 3.05-2.95 (2H, m), 2.77 (3H, s),
2.43-2.00 (8H. m). 1.90-1.1.42 (10H. m).   0 4 F E B 2003 WO 00108013 45
PCT/IB99/01239 



This free amine was converted to HCI salt using HCl solution in MeOH, mp
168171C. MS(EI) m/z: 419(M'), 372. 362, l 83, 149. 73. IR(hBr): 3377 cm'' 5
Anal. Calcd for C26H33N3S~2HC1~2.1H?O: C. 58.88: H. 7.45; N, 7.9'_'. Found:
C, 58.62; H, 7.16; N, 7.80. Example 8
1-[1-(1-Phenylcycloheptyl)-.~-piperidin~~l}-2-(1-pyrrolidinyl)-1H
benzimidazole 10 This was prepared according to the procedure described in
Example ? using pyrrolidine instead of methylamine solution in MeOH. Yield
was 90 %. ~ H NMR (270 MHz, CDCh ) 87. ~ 5-7.03 (9H. m); 4.17-4.03 ( 1 H,
m), 3.55-3.45 (4H, m), 3.05-2.95 (2H, m), ~.50-2.30 l2H, m). 2.30-l.90
(10H, m), 1.85-1.43 (10H, m). This free amine was converted to HC1 salt
using HCl solution in MeOH, mp 178 15 181C. MS(EI) m/z: 442(M'), 385, 269.
172. 129, 91. IR(hBr): 3366, l620 cm'' Anal. Calcd for C?9H38Na~2HC1~2H20:
C. 63.15; H. 8.04; I~T. 10.16. Found: C, 63.31; H, 7.99; N, 9.89. 20
Example 9 2-Morpholino-1-(1-(1-phenylcycloheptyl)-.~-piperidinyl}-1H
benzimidazole This was prepared according to the procedure described in
Example 2 using morpholine instead of methylamine solution in MeOH. Yield
was 44 %. ?5 ~H NMR (270 MHz CDCh) 8 7.70-7.58 (1H, m). 7.56-7.46 (3H, m),
7.40-7.30 (2H, m), 7.25-7.13 (3H, m), 4.16-4.03 (1H. m), 3.88 (4H, t. J~.6
Hz), 3.20 (4H, t, J=4.6 Hz), 3.06-2.95 (2H, m), 2.47-2.00 (8H. m).
1.90-1.45 (10H, m). This free amine was converted to HCl salt using HCI
solution in MeOH, mp 172176C. 30 MS(EI) m/z: 458(M'), 402. 373, 181, 124.
0 4 F E B 2003 WO 00/080I3 PCT/IB99101239 46 IR(I:.Br): 3396, 1612 cm''
Anal. Calcd for C29H3sNa0~2HCI~2.1H~0: C. 63.17; H, 7.71; N. 10.l6. Found:
C. 62.80; H, 7.79; N. 9.76. Preparation 1
l~=1-[1-(1-Phenylcycloheptyl)-4-piperidinylJ-1, 2-benzenediamine A mixture
of HC1 salt of 1,4-dioxa-8-azaspiro[4.~]decane (this ~as prepared by mixing
of 1,4-dioxa-8-azaspiro[4.~]decane (11.41 g, 79a62 mmol) and 4N HC1
solution in EtOAc (40 ml) followed by solidification using EtzO),
cycloheptanone ( 14.1 ml, 1 l9.5 10 mmol). and aqueous solution of KCN (7.8
~. 119.8 mmol) in water (40 mI) was stirred at room temperature for ? days.
The reaction mixture was diluted wZih water and extracted wdth EtOAc. The
extracts combined were washed v~~ith water and brine, dried (Na?SOa),
filtered. and concentrated to give 22.11 g of pale yellow oil. To a stirred
solution of this crude nitrite derivative (22.11 g) in EtzO (260 ml) was
added 3 1~ M Et?0 solution of phenylmagnesium bromide (133 ml, 397.81 mmol)
at 0C. Then the reaction mixture was stirred at room temperature for 18 h.
The reaction mixture was poured into aqueous solution of NHaCI and
extracted with Et?0. The extracts combined were washed with water and
brine, dried (Na2SOa), filtered, and concentrated to give yellow oil. A
mixture of this oil and 6 N HCl solution was 20 stirred at 60C for 2 h. The
reaction mixture was washed with EttO. Then aqueous layer was basified with
25 % NHaOH and extracted with EtOAc. The extracts combined were dried
(NazSOa). filtered, and concentrated to give yellow oil. This was purified
by column chromatography (silica gel: 80 g, EtOAc ln-hexane: 1 /7) to give
11.42 g (53 %) of desired ketone derivative as a colorless oil. 



2> >H NMR (270 MHz, CDC13) 8 7.~2-7.46 (2H, m), 7.3~-7.18 (3H, m), 2.74
(4H, t, J= ~.9 Hz), 2.30 (4H) t, J= ~.9 Hz), 2.11-2.06 (4H, m), l.78-1.47
(8H, m). MS m/z (EI direct): 271 (M') A mixture of the above ketone
derivative ( 11.42 g, 42.078 mmol), NH20H-HCl (3.5 g, S0.494 mmol), NaOAc
(i.24 g, 63.117 mmol), and EtOH (150 mI) was stirred at room 30 temperature
for 16 h. The reaction mixture was diluted with aqueous NaHC03 solution.
extracted with EtOAc, washed with water and brine, dried (NazSOa),
filtered,   0 4 F E B 2003 WO 00/080I3 47 PCT/IB99/01239 and concentrated
to give 10.41 g of oxirne derivative as colorless solid. To a stirred
solution of this oxime (10.41 g, 36.3 mmol) in THF (300 ml) was added
LiAIHa (8.3 g, 218 08 mmol) at 0C. After 10 h stirring at room temperature,
the reaction mixture was quenched with Na2S0a-10H20 and diluted with
CH2C1~. The solid appeared 5 was removed by filtration. The filtrate was
concentrated to give 9.94 g (100 %) of 4
amino-1-(1-phenylcyclohepn~l)piperidine as a colorless powder. A mixture of
4-amino-1-(1-phenylcycloheptyl)piperidine (446 mg. 1.64 mmol),
2fluoronitrobenzene (231 mc. 1.64 tnmol), and K2C0~ (227 mg, 1.64 mmoI) in
MeCN (~ ml) was refluxed for 8 h. After evaporation of the solvent, the
residue was diluted 10 v~ith water and ek-tracted with CH~C12. The extracts
combined were washed with brine, dried (Na~SOa), filtered, and concentrated
to give yellow oil, which was purified b~~ column chromatograph~~ (silica
gel 30 g. hexaste/ethyl acetate: 10I1 ) to afford S57 mg (86 %) of yellow
oil. H NMR (270 MHz, CDCIs ) b 8.1 ~ ( I H, dd. 3= I .6, 8.7 Hz). 8.08 ( 1
H, br.d, J=7.1 Hz), 1 ~ 7.48-7.11 (6H, m), 6.8 I ( 1 H. br.d. J=8.4 Hz),
6.58 ( 1 H. ddd. J=I .3. 6.9. 8.6 Hz), 3.50 3 .36 ( I H. m). 2.86-Z.74 (2
H. m), 2.3 3-2.~2 (Z H. m). 2.10-1.90 (6H. m). 1.85-1.68 (2H, m), 1.6~-1.40
(8H, m). MS(EI) tniz: 393(M'), 358, 336. 316. 91. A mixture of this oil
(827 mg. ?.1 mmol) and SnCI?-2H20 (2.37 g, 10.52 mmol) in ZO EtOH (~ ~ ml)
was refluxed for ?.5 h. After evaporation of the solvent, saturated NaHCOs
solution and CH2C1~ were added to the residue. The yellow solid formed was
removed by filtration. The organic layer of the filtrate was separated and
washed with brine. dried (NazSOa), filtered. and concentrated to give
brov~~n solid, which was purified by column chromatograph~~ (silica gel 40
g, CH2C12/MeOH: 25I1 to 10l1 ) to afford 484 mg (63 %) of title compound as
a pale brown solid. 'H I~'MR (270 MHz, CDC13) b 7.66-7.42 (2H. m), 7.38-7.1
~ (3H. m), 6.84-6.58 (4H, m). 3.30-3.08 (1H, m), 2.90-'_.72 (ZH, m),
2.3~-1.90 (9H, m). 1.8~-1.6~ (2H, m), 1.65 1.25 ( 1 OH, m). 30 Example 10
0 4 F E B 2003 WO 00/08013 PCT/IB99/OI7.39 - 4s
1-[1-(1-Phenylcycloheptyl)-4-piperidinyl)-1H benzimidazol-2-ylamine To a
solution of BrCN (338 mg, 3.19 mmol) in water (2.9 ml) was added a solution
of 1-j I -( 1-phenylcyclohepn~l)-4-piperidinyl]phenylene-I , 2-diamine (200
mg, 0.5 51 



mmol) in THF (2.9 ml) at room temperature. After 18 h stirring. 25 % NH3
solution 5 was added to the reaction mixture and extracted with CHZCL. The
extracts combined were washed with brine. dried (Na2S0a), filtered, and
concentrated to give pale brown solid, which was purified by preparative
TLC (1 mm plate x 3, CHzCIz/MeOH: 10/1, then 0.5 mm plate x ~, CH?Cl2/MeOH:
I 0/1 ) to afford 7 7.3 mg(36 %) of white amorphous solid. 10 ~ H I`'A`IR
(2 70 MHz, CDCh) 8 7. 7 3-7.07 ( 11 H, m), 4.6_^^-4.42 ( 1 H. m), 3.10-2.95
(2H, m). 2.65-2.40 (4H, m). 2.30-2.07 (4H. m), 1.90-1.65 (4H, m). 1.6~-1.40
(6H, m). T'dis free amine was converted to HCl salt using HCl solution in
MeOH to give ivory amorphous solid. MS(ESI positive) rri,`z: 389(MTH)-. 1 ~
IR(KBr): ~ 398. 1670 cm" Anal. Calcd for CzsH32N;~2HC1~H~0: C.62.62; H.
7.57; I~, I 1.68. Found: C, 62.66; H, 7.5 I ; I`T, I I .5 3. Example 11 20
2-Methyl-1-[1-(1-phenylcycloheptyl)-4-piperidinyl)-1H benzimidazole A
mixture of 1-[ 1-( 1-phenvlcvcloheptyi}-4-pcperidinyl]phenylene-1,
2-diamine (50 mg, 0.13 8 mmol) and aced c anhydride ( 19.6 ~1, 0.207 mmol)
in aylene ( 1.5 ml) was refluxed for 60 h. After cooling down to room
temperature, the mixture was basified with 25 % NH3 solution. extracted
with ethyl acetate. The extracts combined were 2 5 washed with brine. dried
(Na2S0~), filtered, and concentrated to give pale brown oil, which was
purified by preparative TLC (0.5 mm plate x ~, n-hexane/ethyl acetate: 2/1
3 times developed, then 0.5 mm plate x 2, CH2C12/MeOH: 10,1 ) to afford
18.1 mg(34 %) of pale brown amorphous solid. ~H NMR (270 MHz. CDC13) d
7.70-7.62 (1H, m), 7.58-7.48 (3H, m), 7.39-7.30 (2H, 30 m), 7.27-7. I 7 (3
H. m), 4.16-3.98 ( 1 H. m), 3.10-2.98 (2H. m), 2.59 (3H, s). 2.45-2.00 (8H)
m). 1.85-1.70 (4H. m~. l.65-1.43 (6H. m).   0 4 F E B 2003 W O 00/08013 49
PCT/I B99/01.39 MS(EI) m,'z: 387(M'). 330, 21~, l72, 129, 91. This free
amine was convened to HC1 salt using HCI solution in MeOH to give pale
brown amorphous solid. IR(KBr): 3369 cm'' 5 Example 1?
1-(I-{1-Phen~~lcyclohept~~l}-4-piperidinylJ-1H benzimidazoIe A mixture of
1-[ l -( 1-phenylcycloheptyl)-4-piperidinvl]phenylene-1. 2-diamine (60 mg,
0.16 mmol) and formamidine acetate (3~.6 mg. 0.342 mmol) in ethoxyethanol
(0.3 10 ml) was refluxed for 1 h. After cooling dow to room temperature.
the mixture was basified with 2 ~ % NHS solution and extracted with CH2CL.
The extracts combined were washed with brine. dried (Na?SOs), filtered. and
concentrated to give pale brown oil, which was purified by preparative TLC
( 1 mm plate x 3. CH2C1?/MeOH: 10/1, then 0.~ mm plate x ~, n-hexane/ethyl
acetate: 2i 1 '_' times developed) to afford 29.8 16 mg(48 %) of pale brown
amorphous solid. ~ H NMR (270 MHz CDCl3) b 7.97 ( 1 H, s). 7.82- 7.76 ( 1
H, m), 7.~ 1-7.4~ (2H, m), 7.42-7.19 (6H, m), 4.1 ~-~.O 1 ( 1 H, m), 3
.06-2.96 (2 H, m). '_' .3 7-? .'' 6 (2H. m), 2.17-1.8 5 (8H. m), 1.85-1.70
(2H, m), 1.6~-l.43 (6H. m). MS mlz (EI): 373(M'), 316. 296. 201, 172. 91. 



20 This free amine was convened to HCl salt using HC1 solution in MeOH to
give yellow amorphous solid. IR(KBr): 3400 cm'' Anal. Calcd for C~sH3
tN3~HC1~2.~H?O: C.6.99: H. 8.20; N. 9.23. Found: C, 66.28: H, 8.20; N,
9.22. 2j Example 13
2-Isopropyl-1-[I-(1-phen~~lc~~cloheptyl)-4-piperidinyl]-IH benzimidazole
This was prepared according to the procedure described in Example 11 using
isobutyric anhydride instead of acetic anhydride. Field was 69%. 30 ~ H NMR
(270 MHz, CDC13) b 7.76-7.70 ( 1 H, m), 7.62-7.49 (3H. m), 7.39-7.3 I (2H,
m ), 7.2 ~-7.15 (3 H, m), 4.20-4.05 ( 1 H, m), 3 .18 ( 1 H, qq, J=b.8, 6.9
Hz), 3.09-2.99 (2H,   0 4 F E B 2003 WO 00/08013 PCT/IB99/01239 SO m),
'_'.53-'_'.36 (2H, m), 2.32-?.18 (2H, m), 2.16-2.03 (4H, m), 1.85-1.4~
(10H, m), 1.41 (6H, d, J=6.8 Hz). MS m%z (EI): 415(M'). 372(M'-CH(CH3)?).
3S8, 243. 17.. This free amine was converted to HCl salt using HC1 solution
in MeOH to give pale 6 brown amorphous solid. IR(ILBr): 342 cm'' Anal.
Calcd for C~aH~9N3~2HC1~0.5H20: C.67.59: H. 8.10; N. 8.45. Found: C, 67.39;
H. 8.30: ?~. s.l s. 10 Example 14
2-Phen~~l-I-[1-(1-phen~~lc~~clohept~~l)-4-piperidinyl)-1H benzimidazole
This ~as prepared according to the procedure described in Example 11 using
benzoic anhydride instead of acetic anhydride. Field was 63~0. ~ H NMR (270
MHz, CDC13) b 7.84-7.77 ( 1 H. m), 7.75-7.68 ( 1 H, m), 7.64-7.56 (2H, 15
m), 7.54-7.47 (SH, m), i.38-7.18 (SH, m), 4.35-4.l9 (1H, m), 3.04-?.90 (2H,
m), 2.58 2.40 (2H, m). ?.18-1.98 (6H. m), 1.83-1.66 (4H. m). 1.64-1.40 (6H.
m). MS miz (EI): 449(M'). .92. 37'', 364. ?77, 194. l72. This free amine
was converted to HCl salt using HCl solution in MeOH to give pale brown
amorphous solid. 20 IR(hBr): 3400 cm'' Anal. Calcd for
CsiHssN3~2HC1~0.5H2O: C,70.05; H. 7.?1; N, 7.90. Found: C, 70.45; H, 7.51;
N, 7.80. Example 1~ 25
2-Benzvl-I-[1-(1-phenylcyclohept<-I)-4-piperidinyl]-1H benzimidazole A
mixture of 1-[1-(1-phenylcycloheptyl)-4-piperidinyl)phenylene-1. 2-diamine
(50 mg, 0.138 nvrlol) and phenvlacetyl chloride (? 1.9 ~l, 0.165 mmol) in
xylene (1.5 ml) was refluxed for 1 ~ h. After cooling down to room
temperature, the mixture was basified with '_'~ ro NH3 solution and
extracted with ethyl acetate. The extracts combined 30 were washed with
brine, dried (Na?SOa), filtered, and concentrated to glue brown oil, which
was purified by preparative TLC (1 mm plate x 3, n-hexane/ethyl acetate:
2/1) to   



0 4 F E B 2003 WO 00/08013 61 PCT/1B99/01239 afford 62.2 mg(94 %) of white
solid as amide derivative. ~ H I\rMR (270 MHz DMSOdb) b 9.34 ( 1 H, br.s),
7.46-7. I ~ ( 1 OH. m), 7.12-7.06 ( 1 H, m), 7.02-6.93 ( 1 H, m), 6.68-6.48
(2H. m). 4.33 ( I H, br.d. J=7.6 Hz), 3.64 (2H, s), 3.22-3.06 ( 1 H. m),
2.77-2.60 (2H, m). 2.20-1.10 ( 18H, m). MS(EI) nvz: 481 (M'), 424, 390,
308. 279. 2 I 8. 172, 91. This amide (62.2 mg, 0.129 mmol) was refluxed in
xylene (? ml) for 38 h. After cooling dov<~n to room temperature, the
mixture was purified b~~ preparative TLC ( 1 mm plate x 3. CHZCI?/MeOH:
10/1 ) to afford 15.4 mg(26 %) of pale brown solid. ~ H NMR (2 70 MHz,
CDC13) 8 7.80-7.72 ( 1 H, m). 7.60-7.43 (3 H, m), 7.39-7. I 4 ( 1 OH, IO
m). 4.31 (2H, s), 4.08-3.92 (1H, m). 2.92-^_.78 (2H, m), 2.40-1.93 (8H. m),
1.80-l.25 ( I OH, m). MS trlrz (EI): 463(M`), 406. 37'_', 291. 207, I72.
This free amine was converted to HC1 salt using HC1 solution in MeOH to
give brown amorphous solid. 13 IR(I:Br): 3366 cm'' Anal. Calcd for
C~2H~~N3~2HC1~2.~H20: C, 66.08; H. 7.63; N. 7.22. Found: C, 66.08; H,
7.30,1\'. 6.93. Example 16 20
2-C~~clohexyl-1-(1-(1-phen~~lc~~clo6epty~l)-4-piperidinyl]-1H-benzimidazole
This was prepared according to the procedure described in Example 1 ~ using
cvclohexanecarbonyl chloride instead of phenylacetyl chloride. and
phosphoryl chloride instead of xylene. Yield was 53.9% for two steps. ~H
NMR (270 MHz, CDC13) 8 7.76-7.69 (1H, m), 7.62-7.50 (3H, m), 7.40-7.32 (2H,
m), 7.30-7.15 (3H, m), 4.18-4.02 ( 1 H. m). 3.10-2.98 (2H, m). 2.88-2.72 (
1 H, m), 2.531.25 (28H, m). MS m/z (EI direct): 466(M'). 398. 370, 283,
201. 172, 91. This free amine was converted to HCl salt using HCI solution
in MeOH to give brown amorphous solid. 30 IR(ICBr): 34l4 cm''   0 4 F E B
2003 WO 00/08013 PCT/1B99/01239 ' S'_' Anal. Calcd for C3 iHaiN32HC1HzO: C,
68.12; H. 8.30; N, 7.69. Found: C, 68.29; H. 8.33; N) 7.4~. Example 17
1-[1-(1-Phen~~lcycloheptyl}-4-piperidinylJ-2-piperidino-1~I benzimidazole
This was prepared according to the procedure described in Example 3 using
piperidine instead of methylarnine in MeOH. Yield was 81%. 1H ?~MR (270 MHz
CDC13) d 7.64-7.44 (4H. m), 7.40-7.30 (2H. m), 7.25-7.10 (3H. m). 4.17-4.00
(1H, m), 3.20-..10 (4H, m). 3.05-2.95 (2H, m), 2.45-2.02 (8H. m), 1.90 10
1.4~ (16H. m). This free amine was converted to HC1 salt using HCI solution
in MeOH, mp 177 180C. MS(EI) m/z: 456(M-), 399. 3 72, 283. 25~, 202. 91.
IR(I:Br): 3383, 1612 cm-' 15 Anal. Calcd for C3oHaoNa2HC11.1H?O: C, 65.58;
H, 8.11: N. 10.20. Found: C, 65.23; H, 8.I2; N, 9.89. 



Example 18
2-(4-Benzylpiperazino)-1-[1-(1-phen~~lcyclohept~~l)-4-piperidinylJ-1H 20
benzimidazole This was prepared according to the procedure described in
Example 2 using 4 benzylpiperazine instead of methvlamine in MeOH. Field
was 68 %. ~ H NMR (270 MHz, CDC13 ) 0 7.64-7.44 (4H. m). 7.40-7.10 ( 1 OH,
m). 4.13-4.00 ( 1 H, m), 3.60 (2H, s), 3.30-3.18 (4H, m). 3.0~-2.9~ (2H,
m), 2.70-2.60 (4H. m), 2.45-2.00 (8H. m), 1.90-1.45 (1OH, m). This free
amine was convened to HCl salt using HC1 solution in MeOH, mp 139 143C.
MS(EI) m/z: 374(M'-benzylpiperazinyl), ?93. 254, 17?, 129, 91. IR(ILBr):
3387, 1611 cm'' 30 Anal. Calcd for C36HasN53HC11.6H20: C, 63.03; H, 7.52;
N, l0.21. Found: C, 62.74; H, i.62; N, 10.00.   0 4 F E B 2003 WO 00I08013
PCT/IB99/01239 53 Example 19
1-[1-(1-Phenylcyclohept`1)-4-piperidinyl]-2-piperazino-1H benzimidazole A
mixture of
2-(4-benzyl-I-piperazinyl)-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}benzimi
dazole (Example 18, 4~.~ mg, 0.07 mmol), palladium black (1'_' mg), HCl
solution in MeOH (0.2 M. 1.~ ml). and MeOH(8.~ ml) was stirred under
hydrogen atmosphere at room temperature for ?2.S h. The mixture was
basified v~ith saturated NaHCO~ solution and the catalyst u~as removed b~~
filtration. The filtrate was extracted ~-ith CH~C1~. The extracts combined
were washed with brine, dried 10 (Na=SOa), filtered. and concentrated. The
residue was purified b~~ preparative TLC (0.6 mm plate x 1.
CH?C12.T~eOH/NHaOH: 90'10'1 to give 29 mg (81.7 %) of amorphous solid. ~H
NMR ('_'70 MHz, CDCh) d 7.6~-7.~8 (IH, m). 7.54-7.48 (3H. m). 7.38-7.32
(2H, m), 7.24-7.12 (3H. m), 4. I 6-4.04 (1 H. m). 3.?~-3.1 ~ (4H, m),
3.13-2.9~ (6H. m), 2.481 ~ 2.03 (4H, m). 1.90-1.40 ( 1 OH. m). This free
amine was convened to HC1 salt, mp 1~9-163C. MS m/z (EI): 457(M'), 401,
284. 2~4. 204. 173, 146. 82. IR(KBr): 3 348, 1 Q91 cm'' Anal. Calcd for
C29H39Ns~3HCl-3H=O: C, 66.08: H. 7.79: N, 11.28. Found: C, 66.07; ?0 H,
7.71; N. 10.92 Example 20
~=Pentyl-1-(1-(1-phenylcyclohepn1)-.~-piperidin~~l]-1H benzimidazol-2-amine
This was prepared according to the procedure described in Example '_' using
namvlamine instead of methylamine in MeOH. Yield was 37.3 %. iH NMR (270
MHz. CDCh) a 7.~5-7.43 (3H, m). 7.40-7.30 (2H. m), 7.28-7.18 (2H, m),
7.11-6.96 (2H, m), 4.13-+.00 ( 1 H, m), 3.8~-3.70 ( 1 H. m), 3.60-3.4~ (2H,
m)) 3.102.93 (2H. m), '_'.3~-2.00 (8H. m). l.90-l.20 (16H. m). 1.00-0.8~
(3H, m). This free amine was converted to HCl salt, mp 156-1 ~9C. 30 MS miz
(EI): 48(M'), 40l. 286. 204, 172, 129, 91.  



0 4 F E B 2003 WO 00I08013 54 IR{ILBr): 3400, I656 cm'' PCT/IB99l01239
Anal. Calcd for C3oHa?Na~2HCl~H?O: C, 66.66; H. 8.44; ?~'. l0.19. Found: C.
66.26: H, 8.35; N, 10.21. 5 Example 21
l~=Cycloheayl-1-[1-(1-phenylcvcloheptyl)-4-piperidinyl]-1H
benzimidazol-2-amine This was prepared according to the procedure described
in Example 2 using cvclohexylamine instead of methylamine in MeOH. Field
was ?3 ~o 'H NMR (~70MHz CDC13) d 7.~~-7.43 (3H. m). 7.40-7.30 (2H, m).
7.30-7.20 (?H, 10 m). 7.10-6.96 (2H, m), 4.06-3.87 (2H, m), 3.85-3.67 ( 1
H, m). 3.1 G-2.95 (?H, m), 2.402.00 (8H. m), 1.90-1.10 (20H. m). This free
amore was converted to HCI salt using HC1 solution in MeOH. MS m;~z (EI):
470(M-), 413. ?98. 216, 173, 134, 91. 1 ~ Example 22
A-Allyl-1-[1-(1-phen~~lcyclohept<~1)~-piperidinyl]-1H-benzimidazol-2-amine
This was prepared according to the procedure described in Example '_' using
allylamine instead of methvlamine in MeOH. Yield was 1 ~ %. ~ H NMR (270MHz
CDCh) b 7.-7.43 (3H. m). 7.44-7.20 (4H. m}, 7.13-6.98 (2H, 20 m), 6.16-6.00
( 1 H. m). ~.? 9 ( 1 H. dd, J=1.1. 17 Hz), 5.20 ( I H. br.d, J= I 0.3 Hz),
4.254.10 (3H, m). 3.87-~ .T_' ( 1 H. m), 3.10-?.96 (2H, m). ~.3 8-1.95 (8H.
m). 1.90-1.43 ( 1 OH, m). This free amine was converted to HCI salt urine
HC1 solution in MeOH. MS miz (EI): 428(M'), 37I. ~~1, 343. 2~6. 200, I73.
l44. 118, 82. Example 23
1-{1-[1-(4-Fluorophen~~l)c~~cloheptyl]-.~-piperidinyl}-2-(4-h=methylpiperaz
ino)-1H benzimidazole This was prepared according to the procedure
described in Example 1 and 4 using 4 30 fluorophenylmagnesium bromide
instead of phenylmagnesium bromide. Overall yield was '?7.? %.   0 4 F E B
2003 W O 00/08013 55 PCT/I B 99/O 1239 'H NMR (270MHz, CDC13) b 7.64-7.59 (
1 H, m). 7.52- 7.44 (3H, m), 7.19-7.12 (2H, m). 7.02 (2H. dd. J=8.7, 8.7
Hz), 4.13-3.98 ( 1 H, m), 3.28-3 .2~' (4H, m). 3.04-2.93 (2H, m), 2.66-2.58
(4H, m). 2.38 (3 H. s), 2.40-2.00 (8H. m), 1.8 ~-1.40 ( 1 OH. m). This free
amine was converted to HC1 salt using HCl solution in MeOH. MS m/z(EI):
490(M-=1), 404, 299, 272, 218. 191, 160, l34) 109. 8z. IR(I:Br): 3368, l609
cm'' Preparation 2 1-(Phenvlc~~clooctz~l)piperidin-4-one 10 This ~~~as
prepared according to the procedure of B. de Costa et al
(J.Chem.Soc.Per~L-in 



Traps. 1. 199? . 1671-1680) using 1-phenylcvclooctylamine (R.L.McQuinn et
al, J.A~ed.Chem..1981. Z.:. 1429-I432) instead of
I-(~'-benzo[b]thienyl)cyclohexylamine. Total yield was 39 %. ~ H NMR (270
MHz. CDCIs) 8 7.46-7.40 (2H, m). 7.3 ~-7.18 (3H. m)) 2.74 (4H, br.t, 1 ~
J=6.0 Hz), '_'.32 (4H, br.t, J=6.0 Hz). 2.27-2.05 (4H, m), 1.80-1.30 (10H,
m}. Preparation 3
l`=(2-Nitrophen~~l)-R=[1-(1-phenylcyclonon~~l)-4-piperidinyl)amine This was
prepared according to the procedure of B. de Costa et al (J Chem.Soc.Perkn
20 Traps. 1. 199?. 1671-16801 using 1-( 1-Phenylcyclooctyl)piperidin-4-one
instead of 1 [1-(2-benzo[b]thienyl)cyclohex~~l]piperidin-4-one and the
procedure of N.A.Meanwell et al. (Bioorg.Med.Chem.Lett.. 1996. 6, 1641 ).
Total yield v~~as 76~o yield. ~ H NMR (270 MHz, CDCh ) S 8.14 ( I H, dd.
J=1.6, 8.6 Hz). 8.05 ( 1 H, br.d, J=7.3 Hz), 7.44-7.38 (2H, m), 7.38-7.28
(3H. m). 7.26-7.18 ( I H, m). 6.78 ( I H, br.d, J=8.7 Hz), ?5 6.6l-6.~3
(1H, m), 3.46-3.30 (1H. m). i.96 (2H. br.d. J=1=.'_' Hz). '_'.30-1.90 (8H,
m), 1.70-1.25 (12H. m). MS(EIl m'z: 407(M- ). 37~. :36. 306, 286.
Preparation 4 30
1-[1-(1-Phenylcyclooctyl)-4-piperidinylJ-1,3-dihydro-2H-1,3-
benzimidazol-2-one   0 4 F E B 2003 W O 00/08013 56 PC'I'/IB99/01239 A
mixture of h'-(?-nitrophenyl) :N-[ 1-(
1-phenylcyclooctyl)-4-piperidtnyl]amine ( 140 mg. 0.344 mmol), Ranev Iii
(300 mg) in EtOH {? ml) and THF (4 ml) was stirred under hydrogen
atmosphere at roam temperature for ~ days. After removal of the catalyst by
filtration, the filtrate was concentrated to give 133 mg of oil. which was
5 dissolved in THF (3 ml). To this solution was added 1.1
'-carbonylditmidazole (6 7 mg. 0.413 mmol) and resulting mixture was
stirred at room temperature for 3 days. Then the reaction mixture was
diluted with saturated NaHC03 solution and extracted with CH2C1:. The
extracts combined were washed with water and bnne. dried (Na?SOa),
filtered, and concentrated. The residue was purified b~~ column
chromatography 10 (silica gel; 40 g. C):1?CIzJMeOH: 25I1 ) to give 74 mg of
pale brown powder. Total ~~ield was 53 ~o. 'H NA-fR (270 MHz. CDCI~) 8
7.50-7.20 (7H. m). 7.1 ~-7.00 (3H. m), 4.2;-4.08 (1H. m). 3.20-3.10 (2H,
m), 2.40-3.00 (8H, m), 2.00-1.30 (12H, m). MS m'z (EI direct): 403(M').
33'_', 304, 268, 216, 184, 82. 15 Example 24
2-{4-Methylpiperazinol-1-[1-(1-phenylc~~clooctyl)-4-piperidin~~l)-1H
benzimidazofe This was prepared according to the procedure described in
Example l and 4 using 1-[ 1 20 (
1-phenyicvclooctyl)-.~-piperidinyI]-1.3-dihydro-2H-1.3-benzimidazol-''-one
as a starting material. Overall yield was 7.8 ~o. tH NMR ('_'?OMHz. CDC13)
b 7.63-7.59 (IH, m), 7.~4-7.44 (3H. m). 7.40-7.33 (2H, m). 7.28-7.21 ( 1 H,
m), 7.19-7.12 (2H. m), 4.10-~ .94 ( 1 H, m). 3.28-~ .15 (6H, m), 2.64~.~~
(4H. m), 2.50-1.96 ( 11 H. m, including 3H. s. at '_'.36 ppm), 1.85-1.34
(12H, m). This free amine was converted to HCl salt using HC1 solution in
MeOH. MS m~z (EI): 486(M'+1 ), 41 ~, 400. '_'99. 268. '_' 1 ; . 184. 160.
134. Example 2~ 1-[
1-(1-Phenylcycloheptyl}-4-piperidinyl)-2-(4-piperidin`~I}-1H-benzimidazole
30 A mixture of 1-[ 1-{ 1-phenylcycloheptyl)-4-piperidinyl]phenylene-1,
2-diamine ( 100 



mg. 0.'_' 7 ~ mmol) and 1-benzylpiperidine-4-carboxylic acid (500 mg. 0.~
mmol, this   0 4 F E B 2003 WO 00/080l3 57 PCT/IB99/012.39 acid was
prepared from 4-p~peridinecarboxylic acid according to the procedure of
F.LCarroll et al. J Org Chem.. 1966. 3I. 2957).
N-ethyl-N'-3dimethylaminopropylcarbodiimide hydrochloride (106 mg, 0.551
mmol) in CH2C1? (2 ml) was stirred at roam temperature for 16 h. To the
reaction mixture was added S water and extracted with CH?Ch. The ea-tracts
combined were washed with brine, dried (l~Ta=SOa), filtered. and
concentrated. The residue was puriried by column chromatography (silica
gel: 1 ~ g. CH?Clz/hTeOH: 30/1, 1 % NHaOH) to give 125 mg (80 ~o) of pale
brown amorphous solid as amide derivative. MS(EI) m,'z: 64(M'), 507. 473.
362. 310. 10 A mixture of the above amide derivative (1'_'S mg. 0.'_'?2
mmol) and phosphoryl chloride (3 ml) was stirred at 100C for 2 h. After
cooling down to room temperature, the reaction mixture was poured into
NH,OH solution and extracted with CH2C1,. The extract combined was washed
with brine. dried (Na,SO,), filtered, and concentrated to give brown oil,
which was purified by preparative TLC ( 1 mm plate x 1 ~ 3. CH,Ch/MeOH:10/1
) to give 68.2 mg (56~a) of pale brown wax.. MS mlz(EI): 546(M-). 455, 400.
373, 29'_'. 240, 173, 91. ~ H NMR (270 MHz, CDCl3) s7.so- 7.15 ( 14H. m),
4.20-4.00 ( 1 H, m), 3.60 (2H, br.s), 3.20-3.00 (4H, m). 2.95-2.75 ( 1 H.
m). 3.14 (3H, d. J = 4.8 Hz), 2.5 ~-1.45 (24H, m). 20 A mixture of the
above wax (68.2 mg. 0.125 mmol). palladium black (26 mg), and 0.2 M HC1
solution in MeOH (0.81 mIl in MeOH (4.5 ml) was stirred under hydrogen
atmosphere at room temperature for 15 h. Then 30 mg of palladium black was
added to the mixture and stinzng was continued for 20 h. Then 20 mg of
palladium black was added to the mixture and stirring was continued for 14
h. After removal of the '_'S catalyst by Celite filtration. the filtrate
was basified with NHaOH and concentrated in vacuo. The residue was purified
by preparative TLC (0.5 mm plate x 4, CHzCIz/EtOH: 5/1, 1 ro NHaOH) to give
34 mg (60 %) of pale yellow amorphous solid. MS m/z(EI): 456(M'). 439, 400,
348. 286, 202, 172, 145, 91. 30 1 H NMR (270 MHz, CDCl3) 0 7.76-7.70 ( 1 H,
m), 7.66-7.58 ( 1 H, m), 7.56-7.50 (2H, m), 7.40-7.32 (2H, m). 7.27-7.18
(3H, m), 4.18-4.02 (1H, m), 3.30-3.21 (2H, m), 3.10   0 4 F E 8 2003 VVO
00/08013 PCT/IB99/Otz39 ss 2.90 (3H, m). 2.87-'_'.7~ (2H. m). '_'.s3-l.67
(17H, m), 1.68-1.4~ (6H, m). This free amrne was convened to HC1 salt by
treating With HCl solution in MeOH. Evaporation of the solvent afforded
yellow amorphous solid. IR(ILBr): 3400 cm'' Anal. Calcd for
C~oH.soNa~3HCl~l.sHzO: C,60.76: H. 7.82; N. 9.4s. Found: C. 61.13: H. 8.18:
N, 9.33. Example 26 l~=Methyl-1-[
1-(1-phenylcyclohexyl)-.~-piperidinyl]-1H-benzimidazol-2-amine 10 This ~~as
prepared according to the procedure described in Example 1 and 2 using
cyclohexanone instead of cvcloheptanone. Two steps yield was 38 ~o. ~H NMR
(270 MHz. CDCh) b 7.49-7.18 (7H, m). 7.10-6.9~ (2H, m), 4.36-4.l8 (1H. m).
3.08 (3H. d, J= 4.3 Hz), ?.s0-2.00 (6H, m).1.83-1.60 (6H, m), l .s6-1.20
(4H, m). This free amine was converted to hydrochloride salt using HCl
solution in MeOH to 1 ~ give pale yellow amorphous solid. IR(ILBr): 3400,
1660 cm'' Anal. Calcd for C=sH~~Na~2HC1~0.7H?O: C, 63.3a: H. 7.~3; N,
11.82. Found: C, 63.l9; H, 7.7 7: N. 11. 87. 20 Example 27
l`_{1-(1-(I-Phenylcyclohepn~l)-.~-piperidinyl)-1H-benzimidazol-2-yl}-1,2 



ethanediamine A mixture of ?-chloro-1-( 1-(
1-phenylcvclohepn'1)-4-piperidinyl]benzimidazole (Example 1, 202 mg, 0.496
mmol) and r-but5'1 N-(2-amtnoethyl)carbamate ( 1 ml. 6.34 '_'s mmol) was
stirred at 120C for 16 h and 140C for 3 h. After cooling down to room
temperature, water was added to the mixture and exuacted wZth CHzCl2. The
extracts combined were washed with brine. dried (NazSOa), filtered, and
concentrated. The resulting residue was purified by column chromatography
(silica gel: 50g, CHZCIJMeOH: 40I1 to 20/1 ) to give l94 mg (73.6 ~o) of
colorless amorphous solid. 30 ~H NMR (270 MHz. CDC13) 8 7.S3-7.41(2H, m),
7.37-7.19 (sH, m), 7.l0-6.97 (2H, m), s.72-s.61 (1H. m). 3.86-3.72 (1H, m),
3.62-3.60 (2H. m)) 3.49-3.4l (2H, m), 3.00   0 4 F E B 2003 WO 00/08013 59
PCT/1B99/01239 2.96 (2H. m). 2.3 5-2.16 {4H. m), 2.11-2.04 (4H, m),
1.76-1.71 (SH. m), 1.54-1.47 (SH. m), 1.42 (9H, s). MS(EI) m/z: 31(M' ). A
solution of the above Boc derivative (9~.3 mg, 0.179 mmol) in HCl solution
in MeOH (2 ml) was stirred at room temperature for 16 h. After evaporation
of the solvent, the residue was basified with saturated NaHC03 solution,
extracted with CH2C12, dried (Na~SOa)) filtered, and concentrated. The
residue was purified by preparative TLC ( 1 mm plate x 1,
CH?Ch../MeOHINHaOH:100/10/ 1 ) to give 38 mg (49.1 %) of colorless
amorphous solid. 10 ~H NMR (270 MHz. CDCh) b 7.~0-7.46 (2H, m). 7.4I-7.l7
(6H, m), 7.07-6.97 (2H, m), 3.98-3.86 (1H. m), 3.61-3.~6 (2H, m). 3.11-3.06
(2H, m), 2.96-2.92 (2H, m), 2.33'_'.13 (4H. m). 2.10-2.04 (4H. m),
l.73-1.68 (~H, m). l.~=-1.44 (~H. m). This free amine was converted to HCl
salt using HC1 solution in MeOH to give colorless solid. mp 228-''3~C. 1 ~
IR(ILBr): 2930, 2860. 160. 1480 crn'' Anal. Calcd for
C~~H~~Ns~3HC1~1.5MeOH: C. Q8.11; H. 7.87; N, 11.89. Found: C, Q7.97; H,
7.68: N. 11.49. Example 28 20
l~=Methvl-1-[1-(1-meth~~lc`~clonon~~l)-.4-piperidin~~l]-1H-benzimidazol-2-a
mine This was prepared according to the procedure described in Example 1
and 2 using cyclononanone instead of cycloheptanone and methylmagnesitun
bromide instead of phenylmagnesium bromide. Overall yield was 22.9 %. ~ H
NMR {270 MHz. CDC1~10 7.~0 ( 1 H. br.d, J= 7.9 Hz), 7.3 5-7.1 ~ ( 1 H, m),
7.13-6.98 (2H, m). 4.40-4.20 ( 1 H, m), 3 .9~-3.70 ( 1 H, m). 3 .30-3.00
(2H, m), 3.1 ~ (3 H, d, J= 4.5 Hz), 2.45-2.10 (4H, m). 2.00-1.30 (18H. m).
0.8~ (3H, br.s). This free amine was converted to HCI salt using HCl
solution in MeOH to give colorless amorphous solid. MS(EI) m/z: 368(M- ).
3~4; 338, 283, .22, 147. 82. 30 IR(ILBr): 3406, 1661 cm''   0 4 F E B 2003
WO 00/08013 PCT/IB99/OI239 60 ' Anal. Calcd for C~3H3sNa~2HC1~1.8H20:
C.58.29: H. 8.85; N, 11.82. Found: C, 58a8: H, 9.00: N, 11.83. Example 29 6
1-[1-(1-Ethvlcyclononyl)-4-piperidinyl]-l~'-methyl-1H-benzimidazol-2-amine
This was prepared according to the procedure described in Example 1 and 2
using cyclononanone instead of cvcloheptanone and ethylmaanesium bromide
instead of phenylma~nesitun bromide. Overall yield was l7.3 %. ~ H NMR (270
MHz. CDC13) 0 7.~0 ( 1 H, br.d, J= 7.8 Hz), 7.3 ~-7.2 ~ ( 1 H. m),
7.14-6.98 10 (2H. m).4.42-4.30 (1H) m). i.94-3.80 (1H. m), 3.3~-3.16 (2H,
m), 3.1~ (3H, d. J=4.1 



Hz). '?.~0-'_'.1~ (4H, m). 2.00-l.30 (20H, m). 0.86 (3H. br.t). This free
amine was converted to HC1 salt using HC1 solution in MeOH to give
colorless amorphous solid. MS(EI) m~z: 382(M' ). =~ ~. .38. 29 7. 206. 1 ~
IR(hBr): 3416, 1661 cm'' Example 30
1-[1-(1-Phenylcy~clononyl)-4-piperidinyl)-1H-benzimidazol-2-amine This was
prepared according to the procedure described in Preparation 1, 2, 3, and
20 Example 10 using 1-phenylcvclononvlamtne as starting material which was
reported by R.L.McQuinn et al, J. Med Chem.. 1981.1.:, 1429-143''. Overall
yield was 22.3 %. ~H I~TMR (270 MHz, CDC1~) a 7.50-7.20 (7H, m). 7.I3-7.01
(2H, m), 3.92-3.74 (1H, m), 3.30-3.18 (2H, m). 2.40-2.20 (2H, m). 2.18-1.93
(6H, m), 1.84-1.73 (2H, m), 1.701.24 ( 12H, m). This free amine was
converted to HCI salt using HCl solution in MeOH to give colorless
amorphous solid. MS(EI) m~z: 416(M' ), 331. 303, 216, 134, 91. IR(ILBr):
330. I668 cm-' Anal. Calcd for C~~H~6Na~?HCI~ 1.7H20: C.62.3 ~; H, 8.02; N,
I 0.77. Found: C, 62.53; 30 H, 7.94: N, 10.46.   0 4 F E B 2003 WO 00/080I3
61 PCT/IB99/01239 Preparation ~ I-(4-Fluorophenyl)cyclononylamine This was
prepared according to the procedure of R.L.McQuinn et al, 6 (J.Med
Chem.,1981, 2.~, 1429-1432) using 4-fluorophenylmagnesium bromide instead
of phenylmagnesium bromide. Total yield was 28%. 'H NMR ('_'70 MHz CDCh) b
7.~4-7.46 (2H, m). 7.0~-6.9~ (2H, m), 2.10-1.72 (4H, m). 1.70-1.3 ~ ( 14H,
m). 10 Example 31 1-{1-(1-{4-Fluorophenvl)cyclonon~~l)-4-piperidin~~l}-IH
benzimidazol-2-amine This was prepared according to the procedure described
in Example 30 using 1-(4fiuorophenvl)cyclononylamine as starting material.
Overall yield was 29.7 ~o. H NMR (? 70 MHz. CDC1~) d 7.48-7.26 (4H, m), 7.1
~-6.98 (4H. m), 3.92-3.77 ( 1 H, 1 ~ m). 3.28-3.1 ~ (2H, m), 2.37-2.20 (2H.
m). i.18-1.92 (6H, m), 1.86-1.7~ (2H, m), 1.661.24 ( 12H, m). This free
amine was converted to HC1 salt using HCl solution in MeOH to give
colorless amorphous solid. MS(EI) miz: 434(M' ), 349, 321, 216, 1 34. 109.
82. 20 IR(hBr): 3350. 1670 cm'' Anal. Calcd for C~~H3sFNa~?HC1~1.7H20:
C,60.36; H. 7.~7: N, 10.41. Found: C, 60.29; H, 7.62; N, 10.19. Example 32
2~
lV-{1-(1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazol-2-yl}acetamid
e A mixture of 2-amino-1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl)benzimidazole (Example 10, 83.4 mg.
0.2~' mmol) and acetyl chloride ( 17.2 ul. 0.242 mmol) in pyridine ( 1 ml)
was stirred at room temperature for 144 h. After evaporation of the
solvent. the residue was purified by preparative TLC( 1 mm plate x 2,
CHzCIz/MeOH: 30 40/1 ) to give 20 mg (21 %) of pale brown amorphous solid.
'H NMR (270 MHz, CDCl31 b 7.~6-7.48 (3H, m), 7.38-7.l4 (6H, m), 4.80-4.62
(1H,   0 4 E t d 2003 WO 00l08013 PCT/1B99/01239 62 m), 3.06-2.90 (2H. m),
2.40-'_'.25 (4H, m), '_'.23 (3H, s), 2.20-2.00 (4H, m), 1.90-1.4~ ( 1 OH,
m). This free amine was converted to HC1 salt using HCl solution m MeOH to
give pale brown amorphous solid. IR(ILBr): 3400. l728 cm'' Anal. Calcd for
CZ~H3aNa0~2HC1~3.9H20: C.60.56; H. 8.02; N, 10.46. Found: C, 60.27; H.
7.62; N, 10.48. 



Example 33 10 1J 20 25 30
?4=(2-{{1-[1-(I-Phen~~lc~~cIohept~~l)-4-piperidinyl]-1H
benzimidazol-2~~1]amino)ethyl]guanidine A mia-ture of
2-aminoethylamino-1-[1-(I-phem~lc~~cloheptyl~4piperidinyl]benzimidazole
(Example 27, 8~.6 mg, 0.199 mmol) and A', N-bis Boc guanylpyTazole (1I7 mg,
0.377 mmol. this was prepared accordin= to the following reported
procedure: M.S.Bematowicz et al., Tetrahedron Lett., 1993, 3~, 3389-3392)
in THF (3 ml) was stirred at room temperature for I6 h. Water was added to
the reaction mixture and extracted with CH?Cl? The extracts combined were
washed with brine, dried (Na2SOa), filtered, and concentrated. The residue
was purified by column chromatography (silica gel: 30 g. hexane/acetone:
4/I to 3 /1 ) to give 95.5 mg (71.4 %) of colorless amorphous solid. ~ H
NMR (270 MHz. CDCh) 8 I 1.46 ( 1 H, br.s). 8.70 ( 1 H) br.s), 7.~ 1-7.4~
(2H, m), 7.37-7.19 (5 H, m), 7.11-6.99 (2H. m), 4.71-4.~ 8 ( 1 H, m),
3.78-3.74 (4H, m), 3.02-2.98 (2H, m), 2.30-2.09 (8H, m), 1.78-1.74 (~H, m),
1.42-1.5I (24H. m). A solution of above Boc derivative (9~.~ mg, 0.144
mmol) in trifluoroacetic acid (1 ml) and CHZCI? (1 ml) vvas stirred at room
temperature for 2 h. After evaporation of the solvent, HCl solution in MeOH
(3 ml) was added to the residue and the resulting mixture was stirred at
room temperature for 17 h. After evaporation of the solvent, the residue
was solidified by scratching in ether to give 60 mg (71.4 %) of solid, mp
215-218C. ~ H NMR (270 MHz DMSO-db) b 13a6 (1 H, br.s), 10.83 ( 1 H, br.s),
9.24 ( 1 H, br.s), 8.20 ( 1 H, br.s), 7.91 ( 1 H, br.s), 7.80-7.65 (2H, m),
7.~0-7.00 ( 1 OH, m), ~.OS-4.85 ( 1 H,   0 4 F E B 2003 WO 00108013 63
PCTIIB99/01239 m), 3.60-2.60 ( 1 OH, m). 2.00-1.00 ( 14H, m). MS(ESI
positive) m/z: 474(M+H)'. IR(KBr): 3329, 1660 cm'' Anal. Calcd for
CZSH39N~~3HC1~4HZ0: C.~ 1.34; H, 7.69; N, 14.97. Found: C, 51 a8; H, 5
7.69; N, 1 ~ .07. Example 34
h-{1-[1-(1-phenylcycloheptyl)-4-piperidinylJ-1H benzimidazol-2-z~l}-N
(4piperidinyl)amine 10 To a stirred solution of
1-[1-(1-phenylcyclohepn1)-4-piperidinyl]phenylene-1) 2diamine (?~3 mg,
0.697 mmol) in EtOH (4 ml) was added a solution of ethyl
4isothioc~~anato-1-piperidinecarboxylate (478 mg, ''.?3 mmol. this was
prepared according to the procedure of F. Janssens et al., J. Med. Chem.,
1985, 28, 1925-1933) in EtOH (3 ml) and the reaction mixture was stirred at
70C for 2.5 h. After cooling 1 ~ down to room temperature. the reaction
mixture was poured into water and extracted with CH2Clz. The extracts
combined were washed with brine, dried (NazSOa), filtered, and
concentrated. The residue was purified by column chromatography (silica
gel: 100 g, hexane/ether: 3/7 to ether only) to afford 338 mg (84 %) of
thiourea derivative as colorless amorphous solid. 20 A solution of above
thiourea derivative (321 mg, 0.~~6 mmol) and iodomethane (0.346 ml) in EtOH
(~ ml) was refluxed for 1 h. The reaction mixture was cooled down to room
temperature, basified with 2~ % NHaOH solution, and extracted with CH2C12.
The extracts combined were washed with bnne, dried (Na?SOa), filtered, and
concentrated to give colorless amorphous solid. A mixture of this solid, 2M
KOH (2 25 mi). and THF (4 ml) was stirred at room temperature for 10 h. The
mixture was poured into water and extracted with CH?Ch. The extracts
combined were washed with brine. dried (Iva2SOa), filtered, and
concentrated. The residue was purified by column chromatography (silica
gel: 40 g, hexane/acetone: 7/3) to give 156 mg (51.6 %) of carbamate
derivative as colorless amorphous solid. 30 ' H NMR (270 MHz CDC13) 8 7.~
1-7.44 (3H, m), 7.38-7.20 (4H, m), 7.12-6.99 (2H, m), 4.19-4.07 (4H, m),
3.96-3.93 ( 1 H, m), 3.79-3.69 ( 1 H, m), 3.09-2.99 (4H, m), 2.32   0 4 FEB
2003 WO 00I08013 PCT/IB99/01239 64 ' 2.04 (10H, m), 1.80-1.71 (5H, m),
1.55-1.36 (5H, m), 1.31-1.21 (3H, m). A solution of above carbamate
derivative ( 120 mg, 0.'?? mmol) in 25 % HBr solution in AcOH (2 ml) was
stirred at 70C for 14 h. After cooling down to room temperature, the
reaction mixture was poured into water and extracted with CH2CL. 5 The
extracts combined were washed with brine, dried (Na`SOa), filtered, and
concentrated. The residue was purified by column chromatography (silica
gel: 20 g, CH?Cl=/ivIeOHII~THaOH:100/10/1 ) to afford 81.2 mg of desired
product as colorless solid, but it still included some impurity.
Purification using preparative TLC was not successful. This free amine was
converted to Boc derivative and purified, then de I 0 protected to give
pure desired product as follows. To a solution of above amine with impurity
(43.7 mg, 0.0928 mmol) in CH2C12 (1 ml) was added a solution of di-t-but<~l
dicarbonate (24.3 mg, 0.111 mmol) in CH2CL (0.5 m17 and the mih'tui'e was
stirred at room temperature for 0.5 h. The reaction mixture was basified
with saturated NaHCO~ solution and extracted with CH2Cl2. The 1 ~ extracts
combined were washed with brine, dried (Na2SOa), filtered, and
concentrated. The residue was purified by preparative TLC (0.5 mm plate x
2, CHZCIz/MeOH: 9/I ) to give 40.4 mg (76.3 %) of colorless amorphous
solid. 'H NMR (270 MHz, CDC13) 8 7.51-7.44 (3H, m). 7.38-7.20 (4H. m),
7.11-6.99 (2H, m). 4. I 7-3.93 (4H, m), 3.80-3.68 ( 1 H. m). 3.04-2.94 (4H,
m), 2.28-2. I 0 ( 1 OH, m), 20 l.78-1.73 (SH, m), 1.48-1.34 (14H. m). A
mixture of above Boc derivative (40.4 mg. 0.0708 mmol) and HC1 solution in
MeOH (2 ml) was stirred at room temperature for I7 h. Evaporation of the
solvent gave ?5 mg of HCl salt of desired product, mp ?31-'_'35C. ~H NMR
(270 MHz, CDC13) S 10.79 (1H, br.s), 9.25-8.75 (2H. m), 8.21 (1H, br.s), 25
7.80-7.70 (2H, m), 7.50- 7.30 (4H, m), 7.25-7.05 (3H, m), ~.0~-4.8~ ( 1 H,
m), 4.00-3.85 ( 1 H. m), 3.55-3.20 (4H. m). 3.15-2.60 (8H, m). ~'.50-2.30
(2H, m), '_'.10-1.70 (9H, m), 1.55-1.05 (6H, m). MS(ESI positive) m/z:
472{M-H)-. IR(IiBr): 3389, 1645 cm'' 



30 Anal. Calcd for C3oHatNs~3HC1~3H20: C, Q7.36: H. 8.07; N, 10.79. Found:
C, 57.35; H. 8.30; N, l0.88.   0 4 F E B 2003 WO 00/08013 PCT/IB99101239 6~
Example 35 N Methyl-N'-{1-[1-(I-Phenylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}1,2-ethanediamine This was prepared according to the
procedure described in Example 1 and Example using
h'-meth~~lethvlenediamine ( 140 -C, 4.5 h) instead of aniline. Field was 31
%. 1H NMR (270 MHz. CDC13) 87a2-7.4? (3H, m), 7.37-7.l8 (4H, m), 7.I1-6.96
(2H. m), ~.?~ -i.00 ( 1 H, almost flat br.s), 3.90-3.7~ ( 1 H. m). 3.6
~-3.50 (2H, m), 3.10-2.90 (4H, m). ?.47 (3H. s). ?.3~-2.00 (8H. m),
1.85-1.43 (10H. m). 10 This nee amine was converted to HCl salt using HC1
solution in MeOH, mp 173177C. MS(ESI positives m~z: 446(M=H)-. IR(IiBr):
3383. 1649 cm-' Anal. Calcd for C?aH~9Ns~3HC1~2.7H20: C, ~~.71; H, 7.9l; N.
I 1.60. Found: C, Q6.09; 1 ~ H. 8.'_'2; I~. I 1.20. Example 36
l`',h=Dimeth~~l-.~"-{1-[1-(1-Phen~~lcycloheptyl)-.~-piperidinyl]-1H
benzimidazol-2~~l}-1,2-ethanediamine 20 This was prepared according to the
procedure described in Example 1 and Example 3 using h;
l~=dimethylethylenediamine (120C, 16.i h) instead of aniline. Yield was 62
%. ~H NMR (270 MHz, CDC1~) 8 7.-7.4? (3H. m), 7.40-7.l9 (4H. m), 7.13-6.98
(2H, m), 5.39 (IH. br.s). 4.00-3.83 (1H, m), 3.~9 (2H. t. J=5.4 Hz),
3.10-2.90 (2H, m), 2.66 (2H, t, J=5.4 Hz), 2.3~ (6H. s). '_'.36-~.00 (8H,
m), 1.90-1.43 (1OH, m). This free amine was converted to HC1 salt using HCl
solution in MeOH, mp 188192C. MS(ESI positive) m,'z: 460(M-H)-. IR(I~Br):
3383. 1649 cm'' 30 Anal. Calcd for C~9HaiNs~3HCl~2H?O: C, S7.56; H, 8.00;
N, 11 a7. Found: C, 57.47; H, 8.31; N, I 1.18   0 4 F E B 2003 ' WO
00/08013 PC'T/IB99/01239 66 Example 37
1-(4-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}piperazino)-1-ethanone A mixture of I -( 1-(
1-Phenylcycloheptyl)-4-piperidtnyl]-2-piperazinobenzimidazole (Example 19,
45.8 mg, 0.1 mmol), acetyl chloride (0.03 ml), and pyridine (0.1 ml) in
CH2Clz was stirred at room temperature for 1 h. The reaction mixture was
poured into water and extracted ~zth ethyl acetate. The extracts combined
were washed with brine, dried (IvazSOa), filtered. and concentrated. The
residue was purified by 10 preparative TLC (1 mm plate x 1, CH?CIJMeOH:
9!1) to afford 35.3 mg (70.6 %) of colorless solid. ~H NMR (270 MHz CDC13)
0 7.64-7.5 i (1H, m), 7.53-7.50 (3H, m), 7.38-7.32 (2H, m), 7.27-7.14 (3H,
m), 4.16-.1.0 3 ( 1 H. m), 3.82-3.77 (2H, m), 3.68-3.63 (2H, m), 3.283.23
(2H, m), 3.05-2.97 (2H, m), 2.50-2.17 (4H, m). 2.15 (3H, s), 2.13-2.09 (4H,
m), 1 ~ 1.79-1.68 (SH, m), 1.5 7-1.54 (SH. m). This free amine was convened
to HC1 salt using HCl solution in MeOH, mp 188 192C. MS(ESI positive) mlz:
460(M+H)-. IR(hBr): 3383, 1649 cm'' 20 Anal. Calcd for C2sHa~N:~3HCH2H20:
C, 57.56; H. 8.00; N, 1 I.57. Found: C, 57.47; H, 8.31;N. 11.18. Example 38
1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-2-(4-phenylpiperazino)-1H25
benzimidazole This was prepared according to the procedure described in
Example 1 and Example 4 using I -phenylpiperazlne ( I 40C. 7.5 h) instead
of I -methylpiperazine. Yield was 81 %. H NMR (270 MHz CDC13) b 7.67-7.60 (
1 H, m), 7.55-7.48 (3H, m), 7.38-7.13 (7H, 30 m), 7.03-6.87 (3H, m).
4.20-4.06 (IH. m), 3.37 (8H, s). 3.07-2.97 (2H, m), 2.50-2.00 (8H. m),
1.90-1.40 (10H, m).   



0 4 F E B 2003 - WO 00/080l3 67 PCT/IB99/o1239 This free amine was convened
to HCI salt using HC1 solution in MeOH, mp 188192C. MS(EI) m/z: 533(M+ ),
360, 279, 172. 146. IR(KBr): 3396, 1595 crri' 5 Anal. Calcd for
CssHa3Ns3HC1-I.SMeOH: C, 63.43; H, 7.58; N, 10.l3. Found: C, 63.23; H,
7.84; N, 10.20. Example 39 1-(
1-(1-Phenylcycloheptyl)-4-piperidinyl]-2-(4-pyridinyl)-1H-benzimidazole 10
This was prepared according to the procedure described in Preparation 1 and
Example 11 using isonicotinic anhydride (120C, 16 h) instead of acetic
anhydride. Yield was 82 %. iH NMR (270 MHz, CDC13) 8 8.81-8.77 (2H, m),
7.86-7.70 (2H, m), 7.55-7.47 (4H, m), 7.38-7.l9 (SH, m), 4.30-4.18 (1H, m),
3.05-2.94 (2H, m), 2.58-2.42 (2H, m), 2.20 15 2.03 (SH, m), 1.86-1.42 (11H,
m). MS(EI) mJz: 450(M' ), 393, 278, l72, 129, 91. ' This free amine was
converted to HCl salt using HC1 solution in MeOH. IR(KBr): 3395, 1b37 cm''
Anal. Calcd for C3oHs4Na3HClH200.3MeOH: C, 61.93; H, 6.90; N, 9.53. Found:
C, 20 62.1 l; H, 7.27; N, 9.33. Example 40
2-Methylsulfonyl-1-[I-(1-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazole
To a stirred solution of
2-methylthio-1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H 25 benzimidazole
(Example 7, 74.6 mg, 0.178 mmol) in acetic acid (1 ml) was added a solution
of potassium permanganate (62.6 mg) in water (2 ml) at room temperature.
After 1 h stirring, the reaction mixture was quenched with saturated Na2SOa
solution, basified with 25% NHaOH, and extracted with ethyl acetate. The
extracts combined were washed with water and brine, dried (Na2SOa),
filtered, and concentrated to give 30 67 mg of colorless solid. This was
purified by preparative TLC (1 mm plate x 1, hexanelacetone: 411 three
times developed) to give 25.6 mg (32 %) of colorless   0 4 F E B 200  WO
00/080l3 - 68 amorphous solid. PCT/IB99/01239 H NMR (270 MHz, CDCl3) 8
7.82-7.72 (2H, m), 7.54-7.50 (2H, m), 7.45-7.31 (3H, m), 7.27-7.20 (2H, m),
5.01-4.90 (1H, m), 3.57 (3H, s), 3.02-2.98 (2H, m), 2.44-2.28 (4H, m),
2.11-1.94 (4H, m), 1.82-1.47 (10H, m). 5 MS{EI) m/z: 451(M* ), 394, 372,
332, 254, 200, 172, 129, 91. This free amine was converted to HCI salt
using HCl solution in MeOH to give solid, mp I55-158C. IR(KBr): 3381, 1693
cm'' Anal. Calcd for C26H33N3O2SHCI I .7H20: C, 60.20; H, 7.27; N, 8.10.
Found: C, 10 60.14; H, 7.38; N, 7.70. Example 41
2-(4-Methylpiperazino)-1-[1-(1-methylcyclooctyl)-4-piperidinylj-1H
benzimidazole 



15 This was prepared according to the procedure described in Example 1 and
4 using cyclooctanone instead of cycloheptanone and methylmagnesium bromide
instead of phenylmagnesium bromide. Four steps yield was 12.7 %. 1 H NMR
(270 MHz, CDC13) b 7.6b-7.60 ( 1 H, m), 7.5 8-7.48 ( 1 H, m), 7.20-7.11
(2H, m), 4.20-4.05 ( 1 H, m), 3.32-3.25 (4H, m), 3.23-3 .10 (2H, m),
2.67-2.61 (4H, m), 2.60 20 2.40 (2H, m), 2.39 (3H, s), 2.28-2.14 (2H, m),
2.05-1.68 (6H, m), 1.67-1.30 (10H, m), 0.90 (3H, br.s). This free amine was
converted to HCl salt using HCl solution in MeOH to give colorless
amorphous solid. MS(EI) crl/z: 423(M* ), 353, 338, 298, 217, 206. 25 Anal.
Calcd for C26Ha 1Ns3HCl4H20: C,51.61; H, 8.66; N, 11.57. Found: C, 51.90;
H, 8.92; N, 11.37. Example 42
2-(4-Methylpiperazino)-1-[1-(I-methylcyclononyl)-4-piperidinylj-1H 30
benzimidazole   0 4 F E B 2003 WO 00/080l3 69 PCT/IB99I01239 This was
prepared according to the procedure described in Example 1 and 4 using
cyclononanone instead of cycloheptanone and methylmagnesium bromide instead
of phenylmagnesium bromide. Four steps yield was 16.9 %. ~ H NMR (270 MHz,
CDCl3) b 7.66-7.60 ( 1 H, m), 7.5 8-7.48 ( 1 H, m}, 7.20-7.11 (2H, S m),
4.20-4.04 ( 1 H, m), 3.32-3.25 (4H, m), 3.24-3.16 (2H, m), 2.67-2.60 (4H,
m), 2.55 2.40 (2H, m), 2.3 8 (3 H, s), 2.25-2.13 (2H, m), 1. 8 5-1.3 5 (
18H, m), 0.8 5 (3 H, s). This free amine was converted to HCl salt using
HCl solution in MeOH to give colorless amorphous solid. MS(EI) m/z: 437(M'
), 367, 352, 298, 220. 10 IR(KBr): cm-' Anal. Calcd for C2~Ha3Ns~3HCI~5H20:
C,50.90; H, 8.86; N, 10.99. Found: C, 51.28 H, 9.01; N, 11.23 . Example 43
1 ~ 3-Amino-1-{1-(1-(1-phenylcycloheptyl)-4-piperidinylj-1H
benzimidazol-2-yl}-1 propanone To a stirred solution of
1-[1-(1-phenylcycloheptyl}-4-piperidinylJ-1H benzimidazole (Example 12,
66.3 mg, 0.178 mmol) in THF(4 ml) was added n-buthyllithium ( 1.54M
solution in hexane, 0.923 mI, 1.42 mmol) at -78C. After 1 h stirring at
-78C, a 20 solution of
3-t-butoxycarbonylamino-N-methoxy-N-methylpropionamide (140 mg, ' 0.604
mmol, this was prepared according to the reported procedure: G. Bitan et
al, J. Chem. Soc., Perkin Trans. 1, 1997, 15O1-1510) in THF (1.5 ml) was
added to the reaction mixture at -78C. After 0.5 h stirring at -78C and 15
h stirring at ambient temperature, the reaction mixture was quenched with
water and extracted with ethyl 2~ acetate. The extracts combined were
washed with brine, dried (Na2SOa), filtered, and concentrated. The residue
was purified by preparative TLC ( 1 mm plate x 3, nhexane/acetone: 5/1, 6
times developed) to give 7l.7 mg (74 %) of pale brown amorphous solid. This
solid (70 mg, 0.131 mmol) was dissolved in HCl solution in MeOH ( 10 ml).
After evaporation of the solvent, the residue was dried in vacuo at 30 45C
for 18 h to afford 60 mg (89 %) of pate brown amorphous solid.   



0 4 F E B 2003  WO 00/080l3 70 PCT/1B99/01239 IR(KBr): 3395, 293l, I692,
1611, 1477 cm'' Anal. Calcd for C2sH36Na02HC1-2H20: C,60.75; H, 7.65; N,
10.12. Found: C, 60.90 H, 7.98; N, 9.95. Small amount of this HCl solid was
basified to give free amine. 5 ~H NMR (270 MHz, CDC13) 8 7.90-7.74 (2H, m),
7.S6-7.50 (2H, m), 7.42-7.19 (5H, m), 5.51-5.30 ( 1 H, m), 3 .48 (2H, t,
J=6.1 Hz), 3.15 (2H, t, J=6.1 Hz), 3.02-2.94 (2H, m), 2.50-2.25 (4H, m),
2.24-2.00 (5H, m), 1.95-1.40 (11H, m). MS(ESI positive) m/z: 445{M+H)`. 10
Example 44 1-{1-[1-(4-Fluorophenyl)cycloheptyl]-4-piperidinyl~-N methyl-1H
benzimidazol 2-amine This was prepared according to the procedure described
in Example 23 and 2. The two steps yield was S8.4 %. 15 ~ H NMR (270 MHz,
CDC13) 8 7.52-7.40 (3 H, m), 7.29-7.23 ( 1 H, m), 7.13-6.97 (4H, m), 4.24 (
1 H, br.s), 3.84-3.68 ( 1 H, m), 3 .13 (3 H, br.d, J=3.0 Hz), 3 .02-2.91
{2H, m), 2.32-1.90 (9H, m), 1.84-1.40 (9H, m). This free amine was
converted to HCl salt using HCl solution in MeOH to give colorless
amorphous solid. 20 MS(EI) m/z: 420(M+ ), 363, 335, 274, 231, 191, 174,
148, 123. ' IR(KBr): 3400, 1661 cm' Anal. Calcd for C26H.~sFN42HC1 1.6H20:
C,60.46; H, 7.55; N, I0.45. Found: C, 60.21; H, 7.34; N, 10.20. 25
Preparation 6
4-Fluoro-1-(1-(1-phenylcycloheptyl)-4-piperidinyl)-1,3-dihydro-2H 1,3
benzimidazol-2-one A mixture of 3-fluoro-N-1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1,2 benzenediamine (this was prepared
according to the procedure described in Preparation 30 1 using
2,6-difluoronitrobenzene instead of 2-fluoronitrobenzene, 178.5 mg. 0.468
mmoi) and triphosgene ( 180 mg, 0.608 mmol) in benzene (8 ml) was stirred
at room   0 4 F E B 2003 WO 00/08013 71 PCT/IB99/OI239 temperature. The
reaction mixture was then refluxed for 30 min. The reaction mixture was
cooled down to room temperature, basified by adding aqueous NaHC03
solution. and extracted with CH2C12. The extracts combined were dried
(Na2S0a), filtered, and concentrated to give 76.3 mg (40 %) of title
compound as white solid. S I H NMR (270 MHz, CDC13) 8 8.99( 1 H, br.s),
7.55-7.47 (2H, m), 7.3 7-7.17 (3 H, m), 7.05-6.96 (2H, m), 6.87-6.76 ( 1 H,
m), 4.30-4.18 ( 1 H, m), 3.00-2.88 (2H. m), 2.32-2.00 (8H, m), 1.88-1.40
(10H, m). Example 45 10
4-Fluoro-2-(4-methyl-1-piperazinyl)-1-[1-(1-phenylcycloheptyl)-4-piperidiny
l] 1H benzimidazole This was prepared according to the procedure described
in Example 1 and 4 using 4fluoro-1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1,3-dihydro-2H 1,3-benzimidazol-2one as
starting material. The two steps yield was 49.3 %. 15 ~ H NMR (270 MHz,
CDC13) 8 7.55-7.48 (2H, m), 7.39-7/31 (2H, m), 7.28-7.19 (2H, m), 7.05 (1H,
dt, J=4.9, 8.1 Hz), 6.86 (1H, dd, J=8.2, 10.4 Hz), 4.13-3.80 (1H, m),
3.32-3.24 (4H, m), 3.06-2.96 (2H, m), 2.66-2.57 (4H, m), 2.37 (3H, s),
2.34-2.00 (8H, m), 1.90-1.42 ( 1 OH, m). 



This free amine was converted to HCI salt using HCl solution in MeOH to
give 20 colorless amorphous solid. MS(ESI positive) mlz: 490(M+H)'.
IR(KBr): 3369, 1618 cm'' Anal. Calcd for C3oHaoFNs3HC12Hz0: C,56.74; H,
7.46; N, 11.03. Found: C, 57.04 H, 7.52; N, 11.07. 25 Preparation 7
5-Fluoro-1-[1-{1-phenylcycloheptyl)-4-piperidinyl)-1,3-dihydro-2H-1,3
benzimidazoi-2-one This was prepared according to the procedure described
in preparation 4 using 2,530 difluoronitrobenzene instead of
2,6-difluoronitrobenzene. The three step yield from
2,5-difluoronitrobenzene was 9.7 %.   0 4 F E B 2003 WO 00/080I3 72
PCT/IB99/01239 1 H NMR (270 MHz, CDC13) 8 9.45 ( 1 H, br.s). 7.55-7.45 (2H,
m), 7.37-7.18 (3H, m), 7.12 ( 1 H, dd, J=4.5, 8.6 Hz), 6.87-6.73 (2H, m),
4.28-4.15 ( 1 H, m), 3.05-2.88 (2H, m), 2.3 5-2.00 (8H, m), I .90-1.40 (
10H, m). MS m/z(ESI positive): 408(M+H)'. 5 Example 46
5-Fluoro-2-(4-methyl-1-piperazinyl)-1-[1-(1-phenylcycloheptyl)-4-piperidiny
l] 1H benzimidazole This was prepared according to the procedure described
in Example 45 using S-fluoro 10 1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1,3-dihydro-2H 1,3-benzimidazol-2-one
as starting material. The two steps yield was 40.9 %. ~ H NMR (270 MHz,
CDCI3) 8 7.54-7.48 (2H, m), 7.40-7.20 (5H, m), 6.88 ( 1 H, dt, J=2.5, 6.2
Hz), 4.10-3.94 (1H, m), 3.28-3.21 (4H, m), 3.05-2.95 (2H, m), 2.66-2.57
(4H, m), 2.37 (3H, s), 2.35-2.00 (8H, m), 1,92-1.42 (10H, m). 15 This free
amine was converted to HCl salt using HCl solution in MeOH to give
colorless amorphous solid. MS m/z(ESI positive): 490(M+H)'. IR(KBr): 3395,
2932, 1622 cm'' Anal. Calcd for C3oHaoFNs3HCI2.5H20: C, S5.94; H, 7.51; N,
10.87. Found: C, 20 56.12; H, 7.60; N, 10.96. Preparation 8
6-Fluoro-1-[1-(1-phenylcycloheptyl)-4-piperidinyl}-1,3-dihydro-2H-1,3
benzimidazol-2-one 25 This was prepared according to the procedure
described in preparation 4 using 2,4 difluoronitrobenzene instead of
2,6-difluoronitrobenzene. The three step yield from
2,4-difluoronitrobenzene was 45.6 %. ~ H NMR (270 MHz, CDC13) 8 9.41 ( 1 H,
br.s), 7.S5-7.45 (2H, m), 7.38-7.18 (3H, m), 7.03-6.93 (2H, m), 6.75 ( I H,
ddd, J=2.0, 8.8, 11.2 Hz), 4.27-4.1 S ( 1 H, m), 3.00-2.93 30 (21-i, m),
2.33-2.00 (8H, m), 1.85-I .43 (10H, m).   



0 4 F E B 2003 WO 00/08013 73 PCT/IB99/01239 MS m/z(EI direct): 407(M'),
350, 321, 234, 91. Example 47
6-Fluoro-2-(4-methyl-1-piperazinyl)-1-[1-(1-phenylcycloheptyl)-4-piperidiny
l] S 1H benzimidazole This was prepared according to the procedure
described in Example 45 using 6-fluoro1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1,3-dihydro-2H-1,3-benzimidazol-2-one
as starting material. The two steps yield was 15.2 %. 1 H NMR (270 MHz,
CDC13) b 7.56-7.47 (3H, m), 7.40-7.16 (4H, m), 6.94-6.84 ( I H, 10 m),
4.10-3.96 (1 H, m), 3.26-3.18 (4H, m), 3.05-2.96 (2H, m), 2.63-2.57 (4H,
m), 2.37 (3H, s), 2.43-2.00 (8H, m), 1.83-1.42 (10H, m). This free amine
was converted to HCl salt using HCl solution in MeOH to give colorless
amorphous solid. MS m/z(ESI positive): 490(M+H)+. 15 IR(KBr): 3402, 2932,
1616, 1458 cm'` Anal. Calcd for C3oHaoFNs3HCl3H20: C, 55.17; H, 7.56; N,
10.72. Found: C, 55.47; H, ?.66; N, l0.93. Example 48 20
2-(4-Methylpiperazino)-1-[1-(1-phenylcycloheayl}-4-piperidinyl]-1H
benzimidazole This was prepared according to the procedure described in
Example 26 and 4. The two steps yield was 29 %. ~ H NMR (270 MHz, CDCl3 ) 8
7.64-7.5 8 ( 1 H, m), 7.56-7.48 ( 1 H, m), 7.43-7.26 (5H, 25 m), 7.18-7.11
(2H, m), 4.02-3.87 (1H, m), 3.32-3.23 (2H, m), 3.23-3.I7 (4H) m), 2.60 2.40
(6H, m), 2.33 (3H, s), 2.25-2.00 (4H, m), l.90-1.35 (10H, m). This free
amine was converted to hydrochloride salt using HCl solution in MeOH to
give amorphous solid. IR(KBr): 3387, 2937, 16l2 cm'' 30 Anal. Calcd for
C29H39Ns3HC1 1.5H20: C, 58.63; H, 7.63; N, 11.79. Found: C, 58.90; H, 8.00;
N, 11.53.   0 4 F E B 2003  W O 00/08013 74 Example 49 PCT/I B 99/01239 N
Methyl-1-[1-(1-methylcyclooctyl)-4-piperidinyl]-IH benzimidazol-2-amine
This was prepared according to the procedure described in Example 41 and 2.
The 5 four steps yield was 11.2 %. ~ H NMR (270 MHz, CDC13 ) b 7.55-7.45 (
1 H, m), 7.3 0-7.20 ( 1 H, m), 7.13-6.98 (2H, m), 4.05-3.80 (1 H, m),
3.30-3.00 (2H, m), 3.1 S (3H, s), 2.60-I .9~ (4H, m), 1.95-I.20 (16H, m),
0.92 (3H, br.s). This free amine was converted to hydrochloride salt using
HCl solution in MeOH to 



10 give white amorphous solid. IR(KBr}: 3400, 2930, 1661 cm'' Anal. Calcd
for C~2H3aNa2HC13Hz0: C, 55.7S; H, 8.95; N, 11.31. Found: C, 5S.62; H,
9.11; N, 11.25. 15 Example ~4
1-{1-[1-{4-Fluorophenyl)cyclononylj-4-piperidinyl)-1H-benzimidazole This
was prepared according to the procedure described in Example 12 using N 1-{
1[1-(4-fluorophenyl)cyclononyl}-4-piperidinyl}-1, 2-benzenediamine which
was prepared in Example 31. Yield was 88 %. 20 1 H NMR (270 MHz, CDC13) 8
7.99 ( 1 H, s), 7.85-7.77 ( 1 H, m), 7.48-?.24 (SH, m), ' 7.02 (2H, t,
3=8.6 Hz), 4.12-3.98 ( 1 H, m), 3.28-3.12 (2H, m), 2.20-1.90 (8H, m), 1.85
1.24 (14H, m). This free amine was converted to HCl salt using HCl solution
in MeOH to give colorless amorphous solid. 25 MS(EI) m/z: missing IR(KBr):
3385, 2930, 1605, I516 cm'' Anal. Calcd for C2~H3aFN32HCl2.35H20O.OSCHzCl2:
C,60.16; H, 7.80; N, 7.78. Found: C. 60a3; H, 7.72; N, 7.38. 30 Example 51
~ 4 FHB 2003 WO 00I08013 PCT/IB99/01239 75
1-{1-[I-(1-Phenylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}-4piperidinone This was prepared according to the
procedure described in Example 27 using 1,4dioxa-8-azaspiro[4.5]decane
instead of t-butyl N (2-aminoethyl)carbamate. Yield was 5 79.9 %. 'H NMR
(270 MHz, CDCl3) b 7.65-7.58 (1H, m), 7.57-7.49 (3H, m), 7.40-7.30 (2H, m),
7.28-7.15 (3H, m), 4.20-4.05 (1H, m), 3.53 (4H, t, J=5.9 Hz), 3.10-2.98
(2H, m), 2.68 (4H, t, J=5.9 Hz), 2.50-2.00 (8H, m), 1.90-1.40 (10H, m).
This free amine was converted to HCl salt using HCl solution in MeOH to
give 10 colorless solid, mp 168-172C. MS(EI) m/z: 470(M+ ), 413, 385, 297,
256, 172, 129, 91. IR(KBr): 3373, 2932, 17i7, 1612, 14S0 cm'' Anal. Calcd
for C3oHssNaO-2HCl-3.2H20: C, 59.93; H, 7.78; N, 9.32. Found: C, 59.53; H,
7.91; N, 9.34. 15 Example 52
1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}-4-piperidinol To a stirred solution of 1- { 1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1 H benzimidazol2-yl}-4-piperidinone
(Example 51, 162 mg, 0.345 mmol) in MeOH (3 ml) was added 20 NaBHa (19.7
mg, 0.521 mmol) at 0C. After 45 min. stirring. the reaction mixture was
poured into sat. NHaCI solution and extracted with CH2CI2. The extracts
combined were washed with brine, dried (Na2SOa), filtered, and
concentrated. The residue was purified by preparative TLC {1 mm plate x 1,
CH2C12/MeOH: 95/5) to give 157 mg (96.5 %) of colorless solid. 25 1H NMR
(270 MHz, CDC13) 8 7.63-7.45 (4H, m), 7.40-7.30 (2H, m), 7.26-7.11 (3H, m),
4.13-4.00 ( 1 H, m), 3 .95-3.85 ( 1 H, m), 3.428-3.30 (2H, m), 3.10-2.95
(4H, m), 2.45-2.00 (10H, m), 1.90-1.40 (13H, m). This free amine was
converted to HCl salt using HC1 solution in MeOH to give colorless solid,
mp 208-212C. 30 MS(EI) m/z: 472(M' ), 415, 387. 299, 255, 2184, 172, 91.
0 4 F E B 2003 WO 00I08013 PCT/IB99/01239 . 76 IR(I`Br): 3400, 2932, l616,
I447 cm'' Anal. Calcd for C3oHaoNa0~2HC1~2Hz0: C, 61.95; H, 7.97; N, 9.63.
Found: C, 61.57; H, 8.31; N, 9.8S. 5 Example 53
1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl}-4
piperidinone oxime 



A suspension mixture of 1- { 1-[ 1-( 1-phenylcycloheptyl)-4-piperidinyl]-1
H benzimidazol-2-yl}-4-piperidinone (Example 51, 136 mg, 0.289 mmol), 10
hydroxylamine hydrochloride (35.l mg, 0.505 mmoI), and sodium acetate (35.9
mg, 0.438 mmol) in EtOH (3 ml) was stirred at room temperature for 0.5 h.
The reaction mixture was basified with sat. NaHC03 solution at 0C and
extracted with CH2Cl2. The extracts combined were washed with brine, dried
(Na2SOa), filtered, and concentrated. The residue was purified by
preparative TLC (1 mm plate x 1, 15 hexane/acetone:3/2, then 0.5 mm plate x
3, CHzCl2/MeOH: 95/5) to give 104 mg (74.1 %) of colorless solid. 1H NMR
(270 MHz, CDC13) 8 7.65-7.48 (4H, m), 7.40-7.30 (2H, m), 7.26-7.13 (3H, m),
4.18-4.04 ( 1 H, m), 3.40-3.25 (4H, m), 3.10-2.98 (2H, m), 2.85 (2H, t,
J=5.9 Hz), 2.54 (2H, t, J=5.9 Hz), 2.50-2.00 (8H, m), 1.90-1.40 (10H, m).
20 This free amine was converted to fumaric acid salt to give colorless
solid, mp 201 ' 204C. MS(EI) mlz: 485(M+ ), 428, 312, 23l, 91. IR(KBr):
3232, 2932, 1713, 1464 cm' Anal. Calcd for C30H39N5O~C4H4O41~CH2C12: C,
61.22; H, 6.61; N, 10.20. Found: C, 25 61.62; H, 6.94; N, 10.23. Example 54
1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl)-1H
benzimidazol-2-yi}-4piperidinylamine 30 To a stirred solution of 1- { 1-[
1-( I -phenylcycloheptyl )-4-piperidinyl]-1 H benzimidazol2-yl
}-4-piperidinol (Example 52, 106 mg, 0.225 mmol) and triethylamine (0.0623
ml,   0 4 F E B 2003 WO 00/08013 77 PCT/IB99/01239 0.449 mmol) in CH2C12
was added mesyl chloride at room temperature. After 30 min. stirring, the
reaction mixture was diluted with saturated NaHC03 solution, extracted with
CH2Cl2. The extracts combined were washed with brine, dried (Na2SOa),
filtered, and concentrated. The residue was dissolved in DMF ( 1 ml) and
THF ( 1 ml). 5 To this solution was added NaN3 (30.7 mg, 0.472 mmoI) at
room temperature. Then the reaction mixture was refluxed for 3 h. After
cool down, the reaction mixture was poured into water and extracted with
Et20. The extracts combined were washed with water, dried (Na2SOa),
filtered, and concentrated. The residue was purified by preparative TLC ( 1
mm x 2 plate, CH2C12/MeOH: 9/ 1 ) to give 90 mg(80.6 %) of 10 colorless
oil. To a stirred suspension of LiAIH4 (35.7 mg, 0.941 mmol) in Et20 (1 ml)
was added a solution of this azide derivative (90 mg, 0.181 mmol) in EtzO
(5 ml) at 0C. After 3 h stirring at room temperature, the reaction mixture
was quenched with Na2SOa-10H20. After filtration, the filtrate was
concentrated to give 73.5 mg {86.2 %) of colorless foam. 1 S ~H NMR (270
MHz, CDC13) 8 7.63-7.45 (4H, m), 7.38-7.31 (2H, m), 7.26-7.11 (3H, m), 4.1
S-4.00 (1 H, m), 3.37-3.31 (2H, m), 3.06-2.88 (5H, m), 2.50-1.40 (24H, m).
In order to purify this compound, this crude amine was converted to Boc
derivative by treating with (Boc)20 and DMAP in CH2Ci2 to afford Boc
derivative in 60.6 % yield after preparative TLC purification. ~H NMR (270
MHz, CDCl3) b 7.63-7.45 (4H, m), 20 7.3 8-7.31 (2H, m), 7.25-7.11 (3 H, m),
4.57 ( I H, br.s), 4.10-3.96 (1 H, m}, 3.75-3.61 (IH, m), 3.48 (4H, s),
3.36-3.29 (2H, m), 3.11-2.99 (4H, m),2.44-2.03 (8H, m), 1.80 1.S4 (10H, m),
1.46 (9H, s). This Boc derivative (54 mg, 0.0946 mmol) was treated with HCl
solution in MeOH (2 ml) at room temperature for 17 h. Evaporation of the
solvent gave white solid which 25 was washed with EtzO and dried in vacuo
to afford 25 mg of HCl salt, mp 225-228C. MS(ESI positive) m/z: 472(M+H)'.
IR(K.Br): 3406, 2932, 1618, 1450 cm'' Anal. Calcd for C3oHa~Ns3HC13.SH20:
C, 55.94; H, 7.98; N, I0.87. Found: C, 55.70; H, 8.202; N, I0.62. 30   0 4
F E B 2003 . WO 00I08013 78 



PCTlIB99/01 Z39 Example 55 N
Methyl-1-[1-(1-methylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2- amine
This was prepared according to the procedure described in Example 28 using
cycloheptanone instead of cyclononanone. Overall yield was 19.1 %. > > H
NMR (270 MHz, CDC13) 8 7.52-7.46 ( 1 H, m), 7.29-7.22 ( 1 H, m), 7.12-6.98
(2H, m), 4.60-4.42 ( 1 H, m}, 4.00-3.80 ( 1 H, m), 3.26-3.16 (2H, m), 3.15
(3H, br.d, J=3.5 Hz), 2.50-1.35 (18H, m), 0.99 (3H, s). This free amine was
converted to HCl salt using HCl solution in MeOH to give colorless
amorphous solid. 10 MS(EI) m/z: 340(M+ ), 326, 309, 194, 82. IR(KBr): 3406,
2934, 1660 cm'' Anal. Calcd for C2tH32N4.2HC1.1.5H20: C, S7.27; H, 8.47; N,
12.72. Found: C, 57.26; H, 8.84; N. 12.b5. 15 Example 56
I-[1-(1-Ethylcycloheptyl)-4-piperidinyl]-~V methyl-lf~ benzimidazol-2-
amine This was prepared according to the procedure described in Example 29
using cycloheptanone instead of cyclononanone. Overall yield was 36 %. tH
NMR (270 MHz, CDCIs) 8 7.52-7.47 (IH, m), 7.30-7.25 (1H, m), 7.12-6.98 (2H,
20 m), 4.46-4.30 ( 1 H, m), 3.94-3.76 ( 1 H, m), 3.15 (3 H, br.d, 3=4.1
Hz), 3.15-3.06 (2H, m), ' 2.44-2.16 (4H, m}, 2.00-1.40 (16H, m), 0.88 (3H,
t, J=7.4 Hz). This free amine was converted to HCl salt using HCl solution
in MeOH to give colorless amorphous solid. MS(EI) m/z: 354(M+ ), 325, l78.
25 IR(KBr): 3410, 2934, 1661 cm'' Anal. Calcd for
C22H3aNa.2HCl.Me0H.0.5H20: C, 58.56; H, 8.74; N, 12.14. Found: C, 58.94;
H,9.08; N, 12.51. Example 57 30 N
Methyl-1-(1-(1-propylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2- amine
0 4 F E B 2003 . WO 00/08013 ' ~ 80 PCT/I B99/01239 and aqueous EtOH
instead of H2, palladium black, HCI, and MeOH. Overall yield was 30.7 %.
This free amine was converted to HCl salt using HCl solution in MeOH to
give ivory amorphous solid. ~ H NMR (270 MHz, DMSOd6) 8 10.98 ( 1 H, br.s),
8.81-8.73 ( I H, m), 8.22 (3 H, br.s), 7.91-7.74 (3H, m), 7.57-7.40 (SH,
m), 5.15-5.00 ( 1 H, m), 3.56-3.10 (8H, m), 3.02-2.74 (4H, m), 2.60-2.50
(2H, m), 2.20-1.20 (12H, m). IR(KBr): 3406, 2934, 1612, 1466 cm'' Anal.
Calcd for C28H38Na2HC14.SH20: C, 57.53; H, 8.45; N, 9.58. Found: C, 57.71;
I0 H, 8.49; N, 9.48. Example 60 



1-[1-(I-Methylcyclooctyl)-4-piperidinyl]-2-(1-piperazinyl)-1H-benzimidazole
This was prepared according to the procedure described in Example 18, 19
and 41. 1 ~ Overall yield was 19.7 %. j H NMR (270 MHz, CDCls) 8 7.66-7.60
( 1 H, m), 7.56-7.50 ( 1 H, m), 7.20-7. I 2 (2H, m), 4.23-4.08 ( 1 H, m), 3
.22-3 .04 ( 1 OH, m), 2.56-2.3 8 (2H, m), 2.25-1.3 0 ( 19H, m), 0.88 (3H,
s). This free amine was converted to HCl salt using HCl solution in MeOH to
give 20 colorless amorphous solid. ' MS(EI) m/z: 409 (M+ ), 394, 353, 284,
203, 123, 82. IR(KBr): 3387, 2928, 1630, 1458 cm'' Anal. CaIcd for
C25H39N53HC12H20MeOH: C, 53.19; H, 8.58; N, 11.93. Found: C, 53.35; H,8.95;
N, 12.07. 25 Example 61 4-{1-[1-(1-Pbenylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}-1 piperidinecarboximidamide This was prepared according
to the procedure described in Example 33 using Example 30 25 as a starting
material. Overall yield was 68.2 %. ~H NMR (270 MHz, CDCl3 + CD30D) 8
7.68-7.63 (2H, m), 7.5S-7.50 (2H, m), 7.40   0 4 F E B 2003 WO 00!080I3
PCT/IB99/01239 . . - 81 7.20 (SH, m), 4.18-3.96 (3H, m), 3.28-2.90 (6H, m),
2.55-1.95 (14H, m), 1.85-1.45 ( 1 OH, m). This free amine was converted to
HCl salt using HCl solution in MeOH to give ivory amorphous solid. IR(KBr):
3346, 3213, 2932, 1653, 1612, 1465 cm'' Anal. Calcd for C3tHazN62HC13H20:
C, 59.51; H, 8.05; N, 13.43. Found: C, 59.l6; H, 8.40; N, 13.18. Example 62
10 4-{1-[1-(1-Methylcyclooctyl)-4-piperidinyl]-1H benzimidazol-2-yl}-1
piperazinecarboximidamide This was prepared according to the procedure
described in Example 33 using Example 60 as a starting material. Overall
yield was 75 %. This free amine was converted to HCI salt using HCl
solution in MeOH to give 1 ~ colorless amorphous solid. 1 H NMR (270 MHz,
DMS Od6) 8 10.75 (2H, br.s), 8.76-8.62 ( 1 H, m), 7.65-7.60 ( 1 H, m),
7.44-7.29 (2H, m), 4.76-4.60 ( 1 H, m), 4.00-3.20 ( 12H, m), 2.3 0-2.06
(4H, m), 1.96-1.42 (17H, m), 1.39 (3H, s). MS(ESI positive) m/z: 452(M+H)*.
20 IR(KBr): 3356, 2928, 1609, 1452 cm'' ' Anal. Calcd for
C26Ha~N~2HC14.SH20: C, 51.56; H, 8.65; N, 16.19. Found: C, 51.30; H, 8.74;
N, I 5.98. Example 63 25 1-[1-(1-Phenylcycloheptyl)-4-piperidinyl)-1H
benzimidazol-2-yl 4-piperidinyl ether To a NaH (60 % oil suspension, 42.7
mg, 1.08 mmol, washed 2 times with heptane) was added a solution of
1-benzyl-4-hydroxypiperidine (108 mg, 0.565 mmoI) in DMF ( 1 ml) at 0C and
the resulting mixture was stirred at room temperature for 30 min. 30 Then a
solid of Example 1 ( 76.9 mg, 0.189 mmol) was added to the reaction mixture
at 0C and resulting mixture was stirred at room temperature for 16 h. The
reaction  



0 4 F E B 200  W O 00/08013 82 PCT/IB99/01239 mixture was poured into water
and extracted with EtOAc. The extracts combined were washed with water,
dried (Na2SOa), filtered, and concentrated. The residue was purified by
column chromatography (silica gel: 30 g, hexane/acetone: 3/1 ) to give 86.4
mg (81.4 %) of colorless solid. > >H NMR (270 MHz, CDCIs) 8 7.54-7.48 (3H,
m), 7.36-7.19 (9H, m). 7.15-7.06 (2H, m), 5.27-5.19 ( 1 H, m), 4.10-3.98 (
1 H, m), 3.57 (2H, s), 3.01-2.96 (2H, m), 2.75-2.63 (2H, m), 2.52-2.44 (2H,
m), 2.37-2.07 (10H, m), 2.03-1.92 (2H, m), 1.82-1.69 (SH, m), 1.58-1.50
(SH, m). A mixture of this benzylamine derivative (86.4 mg, 0.154 mmol),
palladium black 10 (36.4 mg), and 0.2 M HCl solution in MeOH (1 ml) in MeOH
(5 ml) was stirred under hydrogen atmosphere at room temperature for 16.5
h. After filtration, the filtrate was basified with NaHC03 solution and
extracted with CH2Cl2. The eartracts combined were washed with brine, dried
(Na2SOa), filtered, and concentrated to give yellow syrup, which was
dissolved in CH2Clz ( 1 ml). To this solution was added a solution 15 of
(Boc)20 (65.7 mg, 0.301 mmol) and catalytic amount of DMAP at room
temperature. After 21 h stirring, the reaction mixture was poured into
NaHC03 solution and extracted with CH2C12. The extracts combined were
washed with brine, dried (NazSOa), filtered, and concentrated. The residue
was purified by preparative TLC ( 1 mm plate x 2, CH2C12/MeOH: 95/5) to
give 29.3 mg (33.3 % for 2 steps) of 20 colorless syrup. 'H NMR (270 MHz,
CDC13) S 7.55-7.48 (3H, m), 7.36-7.18 (4H, m), ?.17-7.08 (2H, m), 5.40-5.3
3 ( 1 H, m), 4.12-4.01 ( 1 H, m), 3.71-3.61 (2H, m), 3.56-3 .46 (2H, m),
3.002.96 {2H, m), 2.36-2.18 {4H, m), 2.09-2.01 (4H, m), 1.93-1.46 (14H, m),
1.50 (9H, s). A mixture of this Boc derivative (29.3 mg) and HCl solution
in MeOH ( 1 ml) was 25 stirred at room temperature for 15 h. The reaction
mixture was concentrated in vacuo and residue was dried at 45C to give 15
mg of title compound as HCl salt, mp I 14118C. MS(ESI positive) m/z:
473(M+H)+ . IR(KBr): 3400, 2934, 1684, 1601, 1474 cm'' 30 Anal. Calcd for
C3oHaoNa0~2HC1~4H20: C, 58.34; H, 8.16; N, 9.07. Found: C, 58.34; H, 8.19;
N, 9.02.   0 4 F E B 2003 WO 00/080I3 83 PCT/IB99/01239 Example 64
N-1-{1-(1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl}-l,b
hexanediamine 5 This was prepared according to the procedure described in
Example 20 using 1,6 hexanediamine instead of amylamine. Yield was 80.4 %.
~H NMR (270 MHz, CDCl3) 8 7.5l-7.44 (2H, m), 7.37-7.20 (SH, m), 7.10-6.97
(2H, r m), 4.25-4.19 ( 1 H, m), 3.82-3 .70 ( 1 H, m), 3.55-3.47 (2H, m),
3.03-2.99 (2H, m), 2.722.66 (2H, m), 2.33-2.09 (8H, m), 1.81-1.64 (10H, m),
1.58-1.39 (10H, m). 10 This free amine was converted to HCl salt using HC1
solution in MeOH to give colorless solid, mp 165-168C. MS(ESI positive)
m/z: 488(M+H)' . IR(ILBr): 3385, 2935, 2860, 1650, l480, 1635 cm'' Anal.
Calcd for C3tHasNs3HC12.SH20: C, 57.98; H, 8.32; N, 10.91. Found: C, 58.14;
1 ~ H, 8.67; N, 10.88. Example 65 



1-1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl}-3
azetidinylamine 20 This was prepared according to the procedure described
in Example 27 using 4-t butoxycarbonylaminoazetidine (this was reported in
EP 106489) instead of t-butyl N-(2aminoethyl)carhamate. Yield was 47.3 %.
MS(ESI positive) m/z: 448(M+H)` . IR(ICBr): 3402, 2932, 1647, 1466 cm'' 25
Anal. Calcd for CzsH3~Ns3HC13H20: C, 55.40; H, 7.64; N, 11.54. Found: C,
55.49; H, 7.92; N, 1 l.40. Example 66
N-1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H-benzimidazol-2-yI}-1,4 30
butanediamine   0 4 F E 8 2003 WO 00/08013 PCT/IB99/01239 84 This was
prepared according to the procedure described in Example 20 using
1,4butanediamine instead of amylamine. Yield was 43.7 %. 1H NMR (270 MHz,
CDC13) 8 7.50-7.42 (3H, m). 7.37-7.19 (4H, m), 7.09-6.96 (2H, m), 3.87-3.76
( 1 H, m), 3.S4-3.48 (2H, m), 3.00-2.96 (2H, m), 2.83-2.77 (2H, m), 2.33 5
2.02 ( 12H, m), I .82-1.47 ( 12H, m). This free amine was converted to HCl
salt using HC1 solution in MeOH to give colorless solid, mp 213-217C.
MS(ESI positive) m/z: 460(M+H)+ . IR(KBr): 3404, 2934, 1655, 1479 cm-' 10
Anal. Calcd for C?9Ha~Ns3HC13H20: C, S5.90; H, 8.09; N, 1l.24. Found: C,
55.96; H, 8.40; N, 1 I .03. Example 67
1-{1-[1-(1-Methylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl~-4 15
piperidinylamine This was prepared according to the procedure described in
Example 27 using 4-tbutoxycarbonylaminopiperidine instead of t-butyl
N-(2-aminoethyl)carbamate, and 2chloro-1-[ I-(
1-methylcycloheptyl)-4-piperidinyl)benzimidazole as a starting material
which was prepared in Example 55. Overall yield vvas 26.6 %. 20 'H NMR (270
MHz, CDCl3) 8 7.64-7.48 (2H, m), 7.19-7.10 (2H, m), 4.21-4.06 (1H, m),
3.44-3.34 (2H, m), 3.22-2.84 (SH, m), 2.58-2.35 (2H, m), 2.27-2.1 S (2H,
m), 2.051.35 (20H, m), 0.97 (3H, s). This free amine was converted to HCl
salt using HCl solution in MeOH to give yellow amorphous solid. 25 IR(KBr):
3387, 2934, l612, 1477 cm'` Anal. Calcd for C2sH39Ns2HCl3H20MeOH: C, 54.92;
H, 9.04; N, 12.32. Found: C, 54.85; H, 9.30; N, 12.27. Preparation 9 30 N
1-[1-(1-Methylcycloheptyl)-4-piperidinyl]-1, 2-benzenediamine   0 4 F E B
2003 WO 00/08013 PCT/IB99/01239 8~ This was prepared according to the
procedure described in Preparation 1 using methylmagnesium bromide instead
of phenylmagnesium bromide, and Zn, NHaCI, and aqueous MeOH instead of
SnCl2-2H20 and EtOH. Overall yield was 22.6%. ~ H NMR (270 MHz, DMSOd6) 8
6.83-6.61 (4H, m), 3.30 (3H, br.s), 3.28-3.14 ( 1 H, 5 m), 2.98-2.87 (2H,
m), 2.30-2.18 (2H, m), 2.11-2.00 (2H, m), 1.90-1.78 (2H, m), 1.701.28 (12H,
m), 0.93 (3H, s). 



MS(EI) m/z: 301(M+ ), 286, 244, 194, 161, 119, 82. Example 68 10
I-[I-(I-MethylcycIoheptyl)-4-piperidinyl)-2-(4-piperidinyl)-1H
benzimidazole This was prepared according to the procedure described in
Example 25 using N 1-[1( 1-methylcycloheptyl}-4-piperidinyl]-1,
2-benzenediamine as a starting material. Overall yield was 11.8 %. ~ H NMR
(270 MHz, CDC13) 8 7.79-7.72 ( 1 H, m), 7.65-7.59 ( 1 H, m), 7.24-7.17 (2H,
15 m), 4.26-4. I 1 ( I H, m), 3.3 3-3.15 (4H, m), 3.08-2.95 ( 1 H, m),
2.90-2.76 (2H, m), 2.63 2.47 (2H, m), 2.33-2.20 (2H, m), 2.07-1.3S (19H,
m), 0.98 (3H, s). This free amine was converted to HCl salt using HCl
solution in MeOH to give pale yellow amorphous solid. MS(EI) mlz: 394(M+ ),
338, 283, 202, 84. 20 IR(KBr): 3318, 2934, l626, 1477 cm'' Anal. Calcd for
C2sHssN~2HCI4.SH20: C, 54.74; H, 9.00; N, 10.21. Found: C, S4.84; H, 9.34;
N, 10.14. Example 69 25
1-(1-(1-Isopropylcycloheptyl)-4-piperidinyl)-2-(1-piperazinyl)-IH
benzimidazole This was prepared according to the procedure described in
Example 60 using isopropylmagnesium bromide instead of methylmagnesium
bromide, and cycloheptanone instead of cyclooctanone. Overall yield from
2-chloro-1-[ 1-{ 1isopropylcycloheptyl}-4-piperidinyl]benzimidazole was
26.5 %. 30 ~ H NMR (270 MHz, CDC13) 8 7.66-7.60 (1 H, m), 7.52-7.44 ( 1 H,
m), 7.20-7.10 (2H, m), 4.26-4.11 ( 1 H, m), 3.32-3.16 (6H, m), 3.12-3.05
(4H, m), 2.56-2.32 (4H, m), 2.02   0 4 F E B 2003 WO 00/08013
PCT/IB99/01239 86 1.44 (17H, m), 0.90 (6H, d, J=6.9 Hz). This free amine
was converted to HCl salt using HC1 solution in MeOH to give colorless
amorphous solid. MS(EI) mlz: 423(M' ), 380, I78. 5 IR(KBr): 3387, 2930,
1593, l458 cm'' Anal. Calcd for C26Ha~Ns3HClH200.4CH2C12: C, S4.20; H,
8.06; N, l1.97. Found: C, 60.29; H, 7.62; N, 10.19. Example 70 10 2-Amino-N
{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2yl~acetamide A
mixture of Example 10 ( 1470 mg, 3.79 mrnol), Boc-glycine ( 1330 mg, 7.58
mmol), and WSC (1450 mg, 7.58 mmol) in CH2C12 (20 ml) was stirred at room
temperature for 16h. 25 % NHaOH solution was added to the reaction mixture
and extracted with 1 S CH2Cl2. The extracts combined were washed with
brine, dried (Na2S04), filtered, and concentrated to give brown amorphous
solid, which was purified by column chromatography (silica gel: 100 g,
hexane/acetone: 1I4 then CH2C12/MeOH: 50/I ) to give 1,59 g (77 %) of pale
brown solid. 'H NMR (270 MHz, CDC13) 8 7.55-7.48 (4H, m), 7.38-7.30 (2H,
m), 7.27-7.17 (3H, 20 m), 5.3 7 ( I H, br. s), 4.76-4.54 (2H, m), 4.01 (2
H, d, J= 5.1 Hz), 3 .03-2.90 (2H, m), 2.40-2.00 (8H, m), 1.86-1.40 (10H,
m), 1.48 (9H, s). A mixture of this Boc derivative ( 1590 mg, 2.92 mmol)
and HC1 solution in MeOH (50 ml) was stirred at room temperature for 16 h.
After evaporation of the solvent, the residue was dissolved in CH2Cl2 and
basified with 25 % NHaOH solution. Organic 25 layer was separated, washed
with brine, dried (Na2S0a), filtered, and concentrated. The residue was
purified by column chromatography (silica gel: 65 g, CH2C12/MeOH: 30l1) to
give 990 mg (76 %) of ivory amorphous solid. 'H NMR (270 MHz, CDCIs) 8
7.54-7.48 (4H, m), 7.38-7.19 (6H, m), 4.75-4.60 (1 H, m), 3.5 5 (2H, s),
3.02-2.93 (2H, m), 2.3 8-2.00 (8H, m), 1.84-1.44 ( 12H, m). 30 MS(EI) m/z:
445 (M' ), 401, 273, 229, 191, 146, 118, 91.   0 4 F E B 2003 WO 00/08013
87 



PCT/IB99/01239 This free amine was converted to HCl salt using HCl solution
in MeOH to give pale yellow amorphous solid. IR(KBr): 3389, 2932, 1744,
1626, 1585, 1475 cm-' Anal. Calcd for C2~H3sNs0~2HC1~1.5HzO: C, 59.44; H,
7.39; N, 12.84. Found: C, 5 59.44; H, 7.33; N, l2.62. Example 71
2-({1-[1-(1-Phenylcycloheptyl)-4-piperidinyI]-1H benzimidazol-2-yl}oxy)-1
ethanamine I 0 To a stirred suspension of NaH (60 % oil suspension, 168 mg,
4.2 mmol, washed with heptane) in DMF (0.5 ml) was added ethylene glycol at
0C. After 20 min. stirring at room temperature, a solid of Example 1 (290
mg, 0.713 mmol) was added to the reaction mixture and resulting mixture was
stirred at 70C for 4.5 h. After cool down to 0C, water was added and
extracted EtOAc. The extracts combined were washed 15 with water, dried
(Na2SOa), filtered, and concentrated. The residue was purified by column
chromatography (silica gel: 40 g, hexane/acetone: 3/1) followed by
preparative TLC (1 mm plate x 3, hexane/acetone: 3/2) to give 123 mg (39.9
%) of colorless amorphous solid. 'H NMR (270 MHz, CDCl3) b 7.52-7.45 (2H,
m), 7.38-7.08 (7H, m}, 4.65 (2H, t, J=4.1 20 Hz), 4.20-4.05 ( I H, m), 4.01
(2H, t, J=4.1 Hz), 3.01-2.94 (2H, m), 2.30-2.00 (8H, m), 1.90-1.40 (10H,
m). A mixture of this alcohol derivative (123 mg, 0.284 mmol), MsCI (0.044
ml, 0.568 mmol), and NEt3 (0.0788 ml, 0.568 mmol) in CH2C12 (2.5 ml) was
stirred at room temperature for 45 min. The reaction mixture was diluted
with NaHCOs solution, 25 extracted with CH2C12. The extracts combined were
washed with brine, dried (Na2SOa), filtered, and concentrated to give 1~3
mg of colorless syrup. To a solution of this mesylate derivative (153 mg)
in DMF (2 ml) and water (0.5 ml) was added NaNs (40.9 mg, 0.629 mmol) and
the resulting mixture was stirred at 60C for 18.5 h. After cool down to
room temperature, the reaction mixture was diluted with water and 30
extracted with Et20. The extracts combined were washed with water, dried
(Na2SOa), filtered, and concentrated. The residue was purified by
preparative TLC ( 1 mm plate   0 4 F E 8 2003 WO 00/08013 88 PCT/1B99/01239
x 2, hexane/acetone: 7/3) to give 107 mg (82.2 % for 2 steps) of colorless
syrup. ~H NMR (270 MHz, CDC13) 8 7.60-7.45 (2H, m), 7.45-7.00 (7H, m),
4.35-4.10 (1H, m), 4.0l (2H, t, J=5.9 Hz), 3.46 (2H, t, J=5.9 Hz),
3.10-2.85 (2H, m), 2.40-1.95 (8H, m), 2.90-1.40 (10H, m). A mixture of this
azide derivative (83.2 mg, 0.182 mmol) and palladium black (31 mg) in MeOH
(2 ml) and THF (0.5 ml) was stirred under hydrogen atmosphere at room
temperature for 3 h. After filtration, the filtrate was concentrated to
give 85.3 mg of colorless foam, which was dissolved in CH2Clz (2 ml). To
this solution was added (Boc)z0 (103 mg, 0.472 mmol) and catalytic amount
of DMAP at room temperature. 10 After 1 h stirring, the reaction mixture
was poured into NaHC03 solution and extracted with CH2CIz. The extracts
combined were washed with brine, dried (Na2SOa), filtered, and
concentrated. The residue was purified by preparative TLC (1 mm plate x 2,
CHzCIz/MeOH: 95/5 x 2 developed) to give 46.6 mg (44.4 %) of colorless
foam. 1H NMR (270 MHz, CDC13) b 7.53-7.49 (3H, m), 7.37-7.29 (2H, m),
7.26-7.05 (4H, 15 m), 4.97-4.90 ( 1 H, m)) 4.6l -4.56 ( 1 H, m), 4.28-4.19
( 1 H, m), 4.02-3 .96 ( 1 H, m), 3 .65 3.59 (1H, m), 3.48-3.43 (1H, m),
2.99-2.93 (2H, m), 2.29-2.17 (4H, m), 2.10-2.05 (4H, m), 1.83-1.70 (SH, m),
1.57-1.48 (5H, m), 1.45-1.41 (9H, m). A mixture of this Boc derivative
(46.6 mg) and HCl solution in MeOH (1 ml) was stirred at room temperature
for 11 h. The reaction mixture was concentrated in vacuo 20 and residue was
dried at 45C to give 40 mg of title compound as HCl salt, mp 180 184C.
MS{ESI positive) m/z: 433(M+H)* . IR(KBr): 3400, 2930, 2860, 1690, 1605,
1490 cm'' Anal. Calcd for C2~H3sNa0~2HC1~2H20: C, 59.88; H, 7.82; N, 10.3S.
Found: C, 59.64; 25 H, 7.98; N, 10.09. Preparation 10 



2-Chloro-1-[1-(1-phenyl-4-cyclohepten-1-yl)-4-piperidinyl]benzimidazole
This was prepared according to the procedure described in Example 1 using 4
30 cycloheptenone instead of cycloheptanone. Overall yield was 21.2 %. ~H
NMR (270 MHz, CDC13) 8 7.69-7.65 {1H, m), 7.59-7.55 (1H, m), 7.46-7.34 (4H,
0 4 F E B 2003 WO 00I08013 89 PCT/I B 99/0l 239 m), 7.27-7.20 (3H, m), S.74
(2H, t, J=3.0 Hz), 4.3 5-4.25 ( I H, m). 3.35-3.20 (2H, m), 2.50-2.22 (8H,
m), 2.15-1.80 (6H, m). Example 72
1-{1-[1-(1-Phenyl-4-cyclohepten-1-yl}-4-piperidinyl]-1H
benzimidazol-2-yl}-4 piperidinamine This was prepared according to the
procedure described in Example 67 using 2-chloro1-[ 1-( I
-phenyl-4-cyclohepten-1-yl)-4-piperidinyl]benzimidazole as starting
material. Overall yield was 49 %. 10 HCl salt was amorphous solid. ~ H NMR
(270 MHz, DMSOd6) 8 8.68 ( 1 H, br.s), 8.6~ ( 1 H, br.s), 8.34 (3H, br.s),
7.907.75 (2H, m), 7.60-7.45 (SH, m), 7.40-7.20 (2H, m), 5.78-5.70 (2H, m),
4.45-4.3 0 ( 1 H, m), 3.80-2.80 (13H, m), 2.65-2.40 (4H, m), 2.15-1.70 (8H,
m). MS(EI) m/z: 469(M' }, 392, 370, 299, 253, 217, l70, 142. 15 IR(KBr):
3400, 2939, 16I8, 1499 cm'' Anal. Calcd for C3oH39Ns3HC16H20: C, 52.44; H,
7.92; N, l0.19. Found: C, 52.71; H, 7.66; N, 10.06. Example 73 20
N-1-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl}-1,8
octanediamine This was prepared according to the procedure described in
Example 20 using 1,8 octanediamine instead of amylamine. Yield was 57 %. 1H
NMR (270 MHz, CDC13) S 7.5l-7.44 (3H, m), 7.37-7.19 (4H, m), 7.10-6.97 (2H,
25 m), 4.28-4.22 ( 1 H, m), 3.82-3.70 ( 1 H, m), 3.51-3 .46 (2H, m), 3
.02-2.98 (2H, m), 2.71 2.65 (2H, m), 2.3 3-1.96 ( 12H, m), 1.74-1.63 (4H,
m), 1.54-1.25 ( 16H, m). This free amine was converted to HCl salt using
HCl solution in MeOH to give colorless solid, mp 179-182C. MS(ESI positive)
m/z: 516(M+H)+ . 30 IR(ICBr): 3400, 2934, 1653, l479 cm:'   0 4 F E B 2003
. - WO 00/08013 PCT/IB99/01239 90 Anal. Calcd for C33Ha9Ns3HC12H20: C.
59.95; H, 8.54; N, l0.59. Found: C, 59.55; H, 8.89; N, 10.39. Example 74 5
lV-1-{1-[1-(1-PhenylcycloheptyI)-4-piperidinyl]-1H benzimidazol-Z-yl}-1,10
decanediamine This was prepared according to the procedure described in
Example 20 using 1,10decanediamine instead of amylamine. Yield was 61.5 %. 



~H NMR (270 MHz, CDCl3) 8 7.5l-7.44 (3H, m), 7.37-7.30 (2H, m), 7.28-7.19
(2H, 10 m), 7.10-6.97 (2H, m), 4.18-4.14 ( 1 H, m), 3.82-3.71 ( 1 H, m),
3.55-3.46 (2H, m), 3.032.98 (2H, m), 2.70-2.64 (2H, m), 2.32-2.09 (8H, m),
1.77-1.26 (28H, m). This free amine was converted to HCl salt using HCl
solution in MeOH to give colorless solid, mp 165-168C. MS(ESI positive)
m/z: 544(M+H)~ . 15 IR(ICBr): 3416, 2930, l653, 1468 cm'' Anal. Calcd for
C3sHssNs3HC12.4H20: C, 60.36; H, 8.80; N, l0.06. Found: C, 60.66; H, 9.22;
N, 9.92. Example 75 20 1-{1-[1-(1-Isopropylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl)-4piperidinamine This was prepared according to the
procedure described in Example 67 using 2-chloro
1-[1-(1-isopropylcycloheptyl)-4-piperidinyl]benzimidazole as starting
material which was prepared in Example 69. Overall yield from
2-chloro-1-[1-(1 25 isopropylcycloheptyl)-4-piperidinyl]benzimidazole was
72 %. This free amine was converted to HC1 salt using HC1 solution in MeOH
to give colorless amorphous solid. 1 H NMR (270 MHz, CDC13) 8 8.78 ( 1 H,
br.s), 8.b5 ( 1 H, br.s), 8.40 (3H, br.s), 8.3 5 8.25 (1H, m), 7.63-7.55
(IH, m), 7.45-7.28 (2H, m), 4.57-4.42 (1H, m), 3.33-3.10 30 ( 1 OH, m).
2.40-i .80 ( 14H, m), 1.65-1.42 (6H, m), 1.10 (6H, d, J=6.8 Hz).   WO
00/08013 91 MS(ESI positive) mlz: 438(M+H)'. IR(KBr): 3364, 2934, 1634,
1616, 1475 cm'' 0 4 F E B 200 PCT/1B99/01239 Anal. Calcd for
C2~Ha3Ns~3HC1~5H20: C, 50.90; H, 8.86; N, 10.99. Found: C, 50.71; H, 8.79;
N, 10.85. 5 Example 76 N 1\'-{1-[1-(1-Phenylcycloheptyl)-4-piperidinyl)-1H
benzimidazol-2-yl}-1,4 cyclohexanediamine This was prepared according to
the procedure described in Example 34 using 4-(t 10
butoxycarbonylamino)cyclohexyl isothiocyanate (this was reported by J.
Smith et al. J. Org. Chem. I996, 61, 8811-8818) instead of ethyl
4-isothiocyanato-1piperidineca.rboxylate. Overall yield from N 1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl] 1, 2-benzenediamine was 5.4 %. 'H NMR
data of Boc derivative was as follows. 1H NMR (270 MHz, CDCl3) b 7.52-7.22
(7H, m), 7.11-6.99 (2H, m), 4.48-4.43 (1H, 15 m), 4.09-4.01 ( 1 H, m), 3
.93-3 .78 (2H, m), 3.69-3.61 ( 1 H, m), 3.49-3 .3 9 ( 1 H, m), 3.063.02
(2H, m), 2.29-I.99 (11H, m), 1.78-1.73 (5H, m), 1.62-1.53 (SH, m),
1.47-1.44 (9H, m), 1.37-I.20 (4H, m). HCl salt, mp 242-246C. MS(ESI
positive) m/z: 486(M+H)+. 20 IR(KBr): 3400, 2937, I647, 1479 cm'' Anal.
Calcd for Cs~Ha3Ns~3HC1~1.2CH2C12: C, 55.49; H, 7.00; N, 10.05. Found: C,
55.07; H, 7.06; N, 10.41. Preparation 11 



25 2-Chloro-1-[1-(x-vinylcycloheptyl}-4-piperidinyl)benzimidazole This was
prepared according to the procedure described in Example 1 using
vinylmagnesium bromide instead of phenylmagnesium bromide. Overall yield
was 15.3 %. ~H NMR (270 MHz, CDC13) 8 7.72 -7.56 (2H, m), 7.30-7.20 (2H,
m), 5.78 (1H, dd, 30 J=10.9, 17.6 Hz), 5.13 ( 1 H, d, J=10.9 Hz), 5.05 ( 1
H, d, J= I 7.6 Hz), 4.48-4.32 ( 1 H, m), 3.24-3.14 (2H, m), 2.55-2.36 (2H,
m), 2.32-2.18 (2H, m), 2.00-1.80 (4H, m), 1.74-1.40   0 4 F E B 2003 WO
00/08013 92 PCT/IB99/01239 (IOH, m). Example 77
1-{1-jl-(1-Vinylcycloheptyl)-4-piperidinyl)-1H benzimidazol-2-yl}-45
piperidinylamine This was prepared according to the procedure described in
Example 67 using 2-chloro1-[ 1-( I -viny
lcycloheptyl)-4-piperidinyI]benzimidazo le as starting material. Overall
yield from 2-chloro-1-[ I -( I -vinylcycloheptyl)-4-piperidinyl
]benzimidazole was 36.1 %. 10 This free amine was converted to HCl salt
using HCl solution in MeOH to give colorless amorphous solid. ~ H NMR (270
MHz, CDCh) 8 11. I 0 ( 1 H, br.s), 8.60-8.50 ( 1 H, m), 8.3 5 (3H, br.s),
7.62-7.55 (1H, m), 7.40-7.25 (2H, m), 6.10 (1H, dd, J=11.2, 17.i Hz), 5.61
(1H, d, J=11.2 Hz), 5. 51 ( 1 H, d, J= I 7.5 Hz), 4.55-4.40 ( 1 H, m),
3.75-3 .00 (9H, m), 2.28-1.3 5 15 (20H, m). MS(ESI positive) m/z:
422(M+H)+. IR(KBr): 3400, 2926, l633, 16l6, l456 cm' Anal. Calcd for
C26H39Ns3HC13H200.9CH2C12: C, 48.84; H, 7.59; N, 10.59. Found: C, 48.61; H,
7.95; N, 10.74. 20 Example 78 2-Methyl-N
1-{1-[1-(1-phenylcyclohepty!)-4-piperidinyl]-1H
benzimidazol-2-yl}1,2-propanediamine This was prepared according to the
procedure described in Example 20 using 1,22~ diamino-2-methylpropane
instead of amylamine. Yield was 26.2 %. 'H NMR (270 MHz, CDC13) b 7.S2-7.41
(3H, m), 7.35-7.18 (4H, m), 7.09-6.97 (2H, m), 3 .98-3.87 ( 1 H, m), 3 .47
( 1 H, s), 3 .43 ( 1 H, s), 3 .02-2. 98 (2H, m), 2.34-2.20 (4H, m), 2.1
I-2.01 (4H, m), 1.81-l.71 (SH, m), l.59-l.45 (SH, m), 1.24 (6H, s). This
free amine was convened to HCl salt using HCl solution in MeOH to give 30
colorless solid, 230-234C.   0 4 FEB 2003 WO 00/080l3 PCT/IB99/01239 93
MS(ESI positive) m/z: 460(M+H)F. IR(KBr): 3406, 2934, 1649, 1479 cm'' Anal.
Calcd for C29HaiNs3HC12.SH20: C, 56.72; H, 8.04; N, 11.40. Found: C, 56.43;
H, 8.35; N, 11.26. 5 Example 79
1-[1-(1-Phenylcyclohepten-I-yl)-4-piperidinylJ-2-(1-piperazinyl)-1H
benzimidazole This was prepared according to the procedure described in
Example 67 using 1-N t10 butoxycarbonylpiperazine instead of
4-t-butoxycarbonylaminopiperidine, and 2-chloro1-[ I -(
1-phenyl-4-cyclohepten-1-yl)-4-piperidinyl]benzimidazole as starting
material which was prepared in Preparation 9. Overall yield was 40.3 %. HCl
salt was amorphous solid. ~H NMR (270 MHz, DMSOd6) b 11.07 (1H, br.s), 9.61
(3H, br.s), 8.65 (1H, d, J=7.9 15 Hz), 7.83-7.75 (2H, m), 7.62-7.50 (4H,
m), 7.38-7.24 (2H, m), 5.77-5.72 (2H, m), 4.53-4.43 (1H, m), 3.75-2.85
(16H, m), 2.65-2.45 (4H, m), 2.15-1.80 (4H, m). MS(EI) m/z: 455(M+ ), 399,
331, 284, 252, 203, 184, 134. IR(K.Br): 3400, 2920, 1650, 1456 cm' Anal.
Calcd for C29H3~Ns3HCl4H20: C, 54.67; H, 7.59; N, 10.99. Found: C, 54.44 H;
20 8.09; N, 11.10. Example 80
3-({1-[1-(1-Phenylcycloheptyl)-4-piperidinylJ-1H
benzimidazol-2-ylJsulfonyl)-1 propanamine 25 A solution of
1-[1-(1-phenylcycloheptyl)-4-piperidinylJphenylene-1, 2-diamine (prepared
in Preparation 1, 114 mg, 0.314 mmol) and carbon disulfide (0.0944 ml) in 



EtOH (3 ml) was refluxed for 2 h. After cool down to room temperature, the
reaction mixture was poured into water and extracted with CH2C12. The
extracts combined were washed with brine, dried (Na2SOa), filtered, and
concentrated. The residue was 30 purified by preparative TLC (1 mm plate x
2, CH2Clz/MeOH: 15I1 ) give 96.9 mg (76.2 %) of brown solid. A mixture of
this solid (96.9 mg, 0.239 mmol), 3-t   0 4 F EB 2003 WO 00I08013
PCT/IB99/01239 94  butoxycarbonylaminopropyl bromide (84.8 mg), solution of
NaOH (29.2 mg) in water ( 1 ml), and EtOH (3 ml) was refluxed for 1 h.
After cool down to room temperature, the reaction mixture was diluted with
water and extracted with CH2C1?. The extracts combined were washed with
brine, dried (Na2SOa), filtered, and concentrated. The 5 residue was
purified by preparative TLC ( 1 mm plate x 2, hexane/acetone: 7I3) give 102
mg (75.9 %) of colorless foam. ~ H NMR (270 MHz. CDC13) 8 7.66-7.62 ( 1 H,
m), 7.53-7.50 (3 H, m), 7.3 8-7.31 (2H, m), 7.23-7.15 (2H, m), 6.14-6.04 (
1 H, m), 4.17-4.04 ( 1 H, m), 3.46-3.40 (2H, m), 3.283.21 (2H, m),
3.03-2.99 (2H, m), 2.42-2.24 (4H, m), 2.21-2.10 (4H, m), 2.01-1.91 (2H, 10
m), 1.78-1.71 (SH, m), 1.59-1.42 (SH, m), 1.47 (9H, s). To a stirred
solution of this Boc derivative (58.9 mg, 0.105 mmol) in AcOH (0.5 ml) was
added a solution of KMnOa (38.1 mg, 0.241 mmol) in water (4 ml) at 0C.
After 2 h stirring at room temperature, the reaction mixture was diluted
with saturated NaHSOa solution at 0C and basified with 25 % NHaOH solution.
The reaction 15 mixture was extracted with EtOAc. The extracts combined
were with brine, dried (NazSOa), filtered, and concentrated. The residue
was purified by preparative TLC (0.5 mm plate x 2, hexane/acetone: 4/1 )
give 16.2 mg (26 %) of colorless syrup. ~H NMR (270 MHz, CDC13) 8 7.84-7.72
(2H, m), 7.~4-7.50 (2H, m), 7.45-7.31 (3H, m), 7.27-7.20 (2H, m), 5.24-5.16
(1H, m), 5.03-4.93 (1H, m), 3.83-3.76 (2H, m), 3.37 20 3.29 (2H, m),
3.02-2.98 {2H, m), 2.44-2.27 (4H, m), 2.26-2.17 (2H, m), 2.15-2.04 (2H, m),
1.96-1.93 (2H, m), 1.79-1.69 (3H, m), 1.61-1.53 (3H, m), 1.46 (9H, s). A
solution of this Boc derivative (16.2 mg)and HCl solution in MeOH (1 ml) in
CH2C12 (1 ml) was stirred at room temperature for 18 h. The reaction
mixture was concentrated in vacuo and the residue was dried at 45C to give
10 mg of title 25 compound as HCI salt. MS(ESI positive) m/z: 495(M+H)+.
IR(KBr): 3400, 2934, 1690, 1485, 138? cm' Anal. Calcd for
C28H3sNa0~2HC1~4H20: C, 52.57; H, 7.56; N, 8.76. Found: C, 52.20; H, 7.5l;
N, 8.59. 30   WO 00I08013 CQ~4, F E B_ z0,3 95 PCT/IB99/0I239 Example 8I
1-[1-(1-Phenylcycloociyl)-4-piperidinyl)-1H benzimidazol-2-amine This was
prepared according to the procedure described in Preparation 4 and Example
31 using cyclooctanone instead of cyclononanone, and phenylmagnesium
bromide 5 instead of 4-fluorophenylmagnesium bromide. Overall yield from
cyclooctanone was 8.6 %. ~H NMR (270 MHz, CDCIs) 8 7.46-7.20 (7H, m),
7.13-7.01 (2H, m). 3.88-3.75 (1H, m), 3.21-3.15 (2H, m), 2.37-1.95 (8H, m),
1.80-1.35 (14H, m). This free amine was converted to HCl salt using HCl
solution in MeOH to give 10 colorless amorphous solid. MS(EI) m/z: 434(M+
), 349, 32l, 216, 134, 109, 82. IR{KBr): 3350, 1670 crri' Anal. Calcd for
C2~H3sFNa2HC1 1.7H20: C,60.26; H, 7.57; N, 10.41. Found: C, 



60.29; H, 7.62; N, 10.19. 15 Example 82
2-Amino-N-{1-[1-(1-phenylcycloocty!)-4-piperidinyl]-1H benzimidazo!-2
yl)acetamide This was prepared according to the procedure described in
Example 70 using 1-[ 1-( I  20 phenylcyclooctyl)-4-piperidinyl)-1H
benzimidazol-2-amine. Overall yield was 49.6 %. ~ H NMR (270 MHz, CDCIs ) 8
7.55-7.15 ( 1 OH, m), 4.70-4.50 ( 1 H, m), 3.53 (2H, s), 3.47 (2H, s),
3.22-3.10 (2H, rn), 2.45-2.00 (8H, m), 1.8S-1.30 (12H, m). This free amine
was converted to HC1 salt using HCl solution in MeOH to give 25 colorless
solid, mp 217-22l C. MS(ESI positive) m/z: 403(M+H)'. IR(KBr): 3387, 2922,
1742, 1553. 1475 cm'' Anal. Calcd for C2sH3~Ns02HC10.7CH2C12: C, 58.23; H,
6.88; N, 11.83. Found: C, 58.22; H, 6.57; N, 11.95. 30   0 4 F E B 2003 WO
00/080l3 96 PCT/IB99/01239 , Example 83
(2S,3S)-2-Amino-3-methyl-N-{1-[1-(1-methylcycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}pentanamide This was prepared according to the procedure
described in Example 10 and 70 using N 1-[ 1-(
1-methylcycloheptyl)-4-piperidinyl]-1, 2-benzenediamine as a starting
material which was prepared in Preparation 8, and Boc-L-isoleucine.
Trifluoroacetic acid and CH2C12 was used for deprotection reaction instead
of HCl and MeOH. Overall yield was 33.1 %. Finally trifluoroacetic acid
salt was converted to HCl salt using HCl and MeOH. 10 HC1 salt was
amorphous solid. i H NMR (2 70 MHz, DMS Od6) 8 10.74 ( 1 H, br.s), 8.3 8 (3
H, br.s), 8.25-8.10 ( 1 H, m), 7.63-7.~3 ( 1 H, m), 7.32-7.? 3 (2H, m),
5.46-5.33 ( 1 H, m), 3.75-3.60 (3H, m), 3.55-3.10 (4H, m), 2.30-1.20 (18H)
m), 1.50 (3H, s), 1.00 (3H, d, J=6.9 Hz), 0.92 (3H. t. J=7.3 Hz). 1~ MS(EI)
m/z: 439(M+ ), 424, 395, 382, 3S3, 328, 285, 247, 193, l36. IR(KBr): 3387,
2934, I734, 1626, 1578 cm'' Anal. Calcd for C26Ha~NsO2HClS.SH20: C, 51.06;
H, 8.90; N, 1l.45. Found: C, 51.06; H, 8.41; N, 11.25. 20 Example 84
3-Amino-N {1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2
yl}propanamide This was prepared according to the procedure described in
Example 83 using 3-t butoxycarbonylaminopropionic acid and Example 10 as a
starting material. Overall 25 yield was 86 %. HCl salt was amorphous solid.
~ H NMR (270 MHz, DMSOdb) 8 10.96 ( 1 H, br.s), 8.70-8.60 ( 1 H, m), 8.19
(3H, br.s), 7.93-7.80 (2H, m), 7.73-7.65 ( 1 H, m), 7.58-7.30 (6H, m),
5.50-5.30 ( 1 H, m). 3 ?0-1.20 (24H, m). 30 MS(ESI positive) m/z:
460(M+H)'.   0 4 F E B 2003 



WO 00/08013 9~ PCT/IB99/01239 IR(KBr): 3400. 2932. 1736, l624, 1583 cm''
Anal. Calcd for CzsH3~Ns0~2HC1~4.5H20: C, 54.81; H, 7.88; N, 11.41. Found:
C. 54.97; H, 7.64; N, 11.02. 5 Example 85
2-Amino-2-methyl-lV-{1-[1-(I-phenyicycloheptyl)-4-piperidinyl]-1H
benzimidazol-2-yl}propanamide This was prepared according to the procedure
described in Example 83 using 2-t butoxycarbonylaminoisobutyric acid and
Example 10 as a starting material. Overall 10 yield was 38.1 %. HC1 salt
was amorphous solid. 1 H NMR (270 MHz, DMSOd6) 8 10.51 ( 1 H, br.s), 8.32
(3H, br.s), 8.10-8.00 ( 1 H, m), 7.9S-7.85 (2H, m), 7.60-7.40 (SH, m),
7.27-7.20 (2H, m), 5.25-5.10 ( 1 H, m), 3.30-3.15 (2H, m), 2.90-2.75 (2H,
m), 2.65-2.50 (2H, m), 1.95-1.80 (4H, m), 1.70-1.2S (10H, m), 15 1.48 (6H,
s). MS(ESI positive) mlz: 474(M+H)+. IR(KBr): 3400, 2934, 1730, 1624, 1555
cm'' Anal. Calcd for C29H39Ns0~2HC14.2H20~1.2CH2C12: C, 55.30; H, 7.9i; N,
11.07. Found: C, 55.59; H, 7.49; N, 11.16. 20 - Example 86
(2S,3S)-2-Amino-3-methyl-N-{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1Hben
zimidazol-2-yl}pentanamide This was prepared according to the procedure
described in Example 83 using Boc-L25 isoleucine Example 10 as a starting
material, and diethyl phosphorocyanidate, N,N diisopropylethylamine, and
DMF instead of WSC and CH2Clz for coupling reaction. Overall yield was 28.8
%. HCl salt was amorphous solid. ~ H NMR (270 MHz, DMSOdb) 8 10.63 (IH,
br.s), 8.29 (3H, br.s), 8.20-8.05 (1 H, m), 30 7.95-7.85 (2H, m), 7.65-7.40
(5H, m), 7.35-7.20 (2H, m), 5.25-5.10 ( 1 H, m), 3.30-3.15 (3H, m),
2.90-2.75 (2H, m), 2.15-2.50 (2H, m), 2.15-1.75 (6H, s), 1.70-l.20 (8H, m),
0 4 F E B 2003 VVO 00/08013 98 PCT/IB99/O1?,39 l.05-0.85 (6H, m). MS(ESI
positive) mlz: 502(M+I-I)'. IR(KBr): 3395, 2934, 1736, 1578 cm-` Anal.
Calcd for C31Ha3Ns0~2HC14.6Hz0~0.4CH2C12: C, 54.54; H. 8.02; N, 10.13. 5
Found: C, 54.14; H, 7.65; N, 10.62. Example 87
(2S)-2-Amino-3-methyl-h'-{1-[1-(1-phenylcycloheptyl)-4-piperidinylj-1H
benzimidazol-2-yl}butanamide 10 This was prepared according to the
procedure described in Example 86 using Example 10 as a starting material.
Overall yield was 33.7 %. HCl salt was amorphous solid. 'H NMR (270 MHz,
DMSOd6) 8 l0.55 (1H, br.s), 8.23 (3H, br.s), 8.10-8.00 (IH, m), 7.93-7.85
(2H, m), 7.60-7.45 (SH, m), 7.35-7.20 (2H, m), 5.20-5.00 ( 1 H, m),
3.30-3.15 15 (4H, m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m), 2.3 5-2.25 ( 1
H, m), i .95-1.80 (SH, m), 1.65-1.20 (8H, m), l.03 (3H, d, J=6.6 Hz), 1.01
(3H, d, J=6.9 Hz). MS(ESI positive) m/z: 488(M+H)+. IR(KBr): 3396, 2934,
1734, I580 cm~' 



Anal. Calcd for C3oHa~Ns0~2HC1~4H20~0.35CH2C12: C, 55.03; H, 7.87; N,
10.57. 20 Found: C. 5S.38; H, 7.73; N, l0.96. Example 88 (2S)-2-Amino N
{1-[1-(1-phenylcycloheptyl)-4-piperidinyl)-1H benzimidazol-2 yl)propanamide
25 This was prepared according to the procedure described in Example 86
using (S)-Boc alanine and Example 10 as a starting material. Overall yield
was 20.8 %. HCl salt was amorphous solid. ~H NMR (270 MHz, DMSOd6) 8 10.74
(1H, br.s), 8.36 (3H, br.s), 8.23 (1H, br.s), 7.95-7.85 (2H, m), 7.65-7.40
(5H, m), 7.35-7.20 (2H, m), 5.35-5.15 (1H, m), 3.50-3.10 30 (5H, m),
2.90-2.75 (2H, m), 2.65-2.50 (2H, m), l.95-l.80 (5H, m), 1.6S-1.20 (7H, m),
l.46 (3H, d, J=7.1 Hz).   0 4 F E B 2003 WO 00/08013 99 PCTJIB99/01239
IR(hBr): 3408, 2932, 1736, l626, 1582 cm'' Anal. Calcd for
C28Hs~NsO2HC13.7H200.1 CH2Clz: C, 55.S4; H, 7.73; N, 11.52. Found: C,
5S.20; H, 7.34; N, 11.70. 5 Example 89 (2S)-2-Amino-4-(methylsulfanyl)-N
{1-(1-(1-phenylcycloheptyl)-4-piperidinylJ1H benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 70
(S)-Bocmethionine using Example 10 as a starting material. Overall yield
was 66. I %. 10 HCl salt was amorphous solid. ~ H NMR (270 MHz, DMSOd6) 8
10.72 ( 1 H, br.s), 8.44 (3 H, br.s), 8.18 ( I H, br.s), 7.95-7.75 (2H, m),
7.60-7.40 (SH, m), 7.30-7.15 (2H, m), 5.30-5.10 (IH, m), 3.94-3.75 ( 1 H,
m), 3.55-3.10 (6H, m), 2.90-2.40 (4H, m), 2.20-2.00 (2H, m), 2.05 (3H, s),
1.95 1.75 (SH, m), 1.65-1.20 (7H, m). 15 IR(KBr): 3404, 2930, 1734, 1624,
1582 cm'' Anal. Calcd for CsoH4INsOS2HC13.3H200.2CH2C12: C, 54.21; H, 7.53;
N, 10.47. Found: C, 54.35; H, 7.21; N, 10.49. Example 90 20 (2S)-N
{1-[1-(1-Phenylcycloheptyl)-4-piperidinylj-1H benzimidazol-2-yl}-2
pyrrolidinecarboxamide This was prepared according to the procedure
described in Example 86 using (S)-Bocproline and Example 10 as a starting
material. Overall yield was 48.9 %. HCl salt was amorphous solid. 25 1 H
NMR (270 MHz, DMSOd6) 8 10.70 ( 1 H, br. s), 10.01 ( 1 H, br.s), 8.67 ( 1
H, br.s), 8.35-8.20 (1H, m), 8.00-7.8S (2H, m), 7.65-7.45 (4H, m),
7.35-7.20 (2H, m), 5.40-5.20 ( 1 H, m), 4.35-4.15 (2H, m), 3.50-3.10 (9H,
m), 2.90-2.75 (2H, m), 2.65-2.50 (2H, m), 2.40-2.25 (1H, m), 2.l5-1.75 (6H,
m), 1.65-1.20 (6H, m). MS(ESl positive) m/z: 486(M+H)'. 30 IR(KBr): 3404,
2932, 1736, 1624, 1583 cm''   0 4 F E B 2003 ' WO 00/08013 



100 PCT/IB99/01239 Anal. Calcd for CsoH39Ns02HC14H20O.ICHzCI2: C, 56.56; H,
7.76; N, 10.96. Found: C, 56.27; H, 7.36; N, 11.16. Example 91 5 4-Amino-N
{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2yl)butanamide
This was prepared according to the procedure described in Example 83 using
4-t butoxycarbonylaminobutyric acid and Example 10 as a starting material.
Overall yield was 68 %. 10 HC1 salt was amorphous solid. 1H NMR (270 MHz,
DMSOd6) 8 1l.06 (IH, br.s), 8.68 (1H, br.s), 8.16 (3H, br.s), 7.9S-7.80
(2H, m), 7.80-7.65 ( 1 H, m), 7.60-7.35 (SH, m), 5.65-5.35 (1 H. m),
3.25-3.00 (6H, m), 3.00-2.70 (7H, m), 2.6~-2.45 (2H, m), 2.20-I.75 (6H, m),
1.70-1.20 (6H, m). IR(KBr): 3412, 2935, I734, 1624, 1583 cm'` 15 Anal.
Calcd for C29H39Ns0~2HC14Hz00.1 CHzCl2: C, 5S.73; H, 7.9l ; N, 11.17.
Found: C, 55.55; H, 7.55; N, 11.06. Example 92
(2S)-2-Amino-3-methyl-3-(methylsulfanyl)-N {1-[1-(1-phenylcycloheptyl)-4 20
piperidinyl]-IH benzimidazol-2-yl}-1-butanamide This was prepared according
to the procedure described in Example 83 using WSC and
1-hydroxybenzotriazole hydrate as coupling reagent, and N
t-Boc-S-methyl-Lpenicillamine and Example 10 as a starting material.
Overall yield was 78 %. HCl salt was amorphous solid. 25 1 H NMR (270 MHz,
DMSOd6) b 10.62 ( 1 H, br.s), 8.40-8.00 (SH, m), 7.90-7.70 (2H, m),
7.50-7.30 (SH, m), 7.20-7.05 (2H, m), 5.30-5.00 ( 1 H, m), 4.00-3.00 (SH,
m), 2.802.60 (2H, m), 2.55-2.40 (3H, m), I.96 (3H, s), 1.85-1.65 (4H, m),
1.55-1.10 (8H, m), 1.37 (3H, s), 1.26 (3H, s). MS(ESI positive) m/z:
534(M+H)'. 30 IR(KBr): 3387, 2932, 1732, 1560 cm-'   0 4 F E B 2003 WO
00/08013 101 I'CT/IB99/01239 Anal. Calcd for C3iHasNsOS2HC12H200.4CHzClz:
C, 55.57; H, 7.69; N, I0.32. Found: C, 55.49; H, 7.60; N, 10.34. Example 93
(2R)-2-Amino-N {1-(I-(1-phenylcycloheptyl)-4-piperidinyl}-1H benzimidazol-2
yl}propanamide This was prepared according to the procedure described in
Example 83 using (R)-Bocalanine and Example 10 as a starting material.
Overall yield was 77.6 %. HC1 salt was amorphous solid. 10 1 H NMR (270
MHz, DMSOdb) 8 10.75 ( 1 H, br.s), 8.3 7 {3 H, br.s), 8.26 ( 1 H, br.s),
7.95-7.85 (2H, m), 7.65-7.40 (4H, m), 7.3 5-7.20 (2 H, m), 5.40-5.20 ( I H,
m), 4.00-3.10 (7H, m), 2.90-2.70 (2H, m), 2.65-2.45 (2H, m), 2.00-1.7S (4H,
m), 1.65-1.20 {6H, m), 1.46 (3H, d, 3=6.8 Hz). MS(ESI positive) m/z:
460(M+H)+ 15 IR(ILBr): 3396, 2934, 1736, 1582 cm'' Anal. Calcd for
C28H3~Ns02HC13H20O.SCH2Cl2: C, S4.42; H, 7.37; N, 11.13. Found: C, 54.73;
H, 7.28; N, 11.45. Example 94 20 (2S)-2-Amino-3-phenyl-N
{1-(I-(1-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2-yl}propanamide
This was prepared according to the procedure described in Example 83 using
(S)-Bocphenylalanine and Example 10 as a starting material. Overall yield
was 81 %. 



HCl salt was amorphous solid. 25 1 H NMR (270 MHz, DMSOd6) 8 10.74 ( 1 H,
br.s), 8.40 (3H. br.s), 8.18 ( 1 H, br.s), 7.95-7.80 (2H, m), 7.60-7.40
(4H, m), 7.35-7.I0 (7H, m), 5.10-4.85 (1H, m), 4.10-3.95 (1H, m), 3.30-3.00
(8H, m), 2.90-2.75 (2H, m), 2.65-2.40 (2H, m), 1.95-1.70 (4H, m), 1.65-1.15
(6H, m). MS(ESI positive) m/z: 536(M+H)' 30 IR(KBr): 3396, 2932, 1734,
1622, 1578, 1558 cm'`   ' 0 4 F E B 2003 WO 00I08013 PCT/1B99/01239 l02
Anal. Calcd for C3aHatNs02HCl2H20O.SCH2C12: C, 60.30; H, 7.04; N, 10.l9.
Found: C, 60.44; H, 6.80; N, I0.48. Example 95 1-Amino N
{1-(1-(I-phenylcycloheptyl)-4-piperidinyl]-1H benzimidazol-2
yl}cyclopentanecarboxamide This was prepared according to the procedure
described in Example 92 using 1-tbutoxycarbonylaminocyclopentanecarboxylic
acid and Example 10 as a starting material. Overall yield was 80 %. 10 HCI
salt was amorphous solid. t H NMR (270 MHz, DMSOd6) b 10.69 ( 1 H, br.s),
8.40 (3H, br.s), 8.16 ( 1 H, br.s), 7.95-7.85 (2H, m), 7.60-7.35 (4H, m),
7.30-7.10 (7H, m), 5.40-5.20 (IH, m), 3.50-3.15 (6H, m), 2.90-2.70 (2H, m),
2.65-2.40 (2H, m), 2.30-2.10 (2H, m), 2.00-1.70 (10H, m), 1.65-1.20 (6H,
m). 15 MS(ESI positive) m/z: 500(M+H)' IR(KBr): 3398, 2934, 1724, 1556 cm''
Anai. Calcd for C3tHatNsO2HCl3.2H20: C, 59.08; H, 7.90; N, l1.11. Found: C,
59.08; H, 7.85; N,10.89. 20 Example 96 (2R)-2-Amino-3-methyl-N
{1-[1-(1-phenylcycloheptyI)-4-piperidinyl]-1H benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 92 using
(R)-Bocvaline and Example 10 as a starting material. Overall yield was 91
%. 2~ HCl salt was amorphous solid. tH NMR (270 MHz, DMSOdb) b 10.73 (1H,
br.s), 8.35 (3H, br.s), 8.20 (1H, br.s), 7.95-7.70 (2H, m), 7.60-7.30 (4H,
m), 7.30-7.10 (2H, m), 5.35-5.15 (1H, m), 3.70-3.00 (7H, m), 2.90-2.70 (2H,
m), 2.6~-2.40 (2H, m), 2.40-2.20 (2H. m), 1.95-1.70 (4H, m), 1.6~-1.15 (6H,
m). 1.02 (3H, d, 3=5.6 Hz), 1.00 (3H, d, J=5.1 Hz). 30 MS(ESI positive)
m/z: 488(M+H)'   0 4 F E B 2003 WO 00/08013 103 PCT/IB99/01239 IR(KBr):
3400, 2930, 1738, 1583 cm'' Anal. Calcd for CsoHa tNsO2HC14.7H20: C, 55.84;
H, 8.18; N, 10.85. Found: C, 55.77; H, 7.79; N, 10.82. 5 Example 97
(2S)-2-Amino-4-(methylsulfonyl)-N
{1-[1-(1-phenylcycloheptyl)-4-piperidinyl)1H benzimidazol-2-yl}butanamide 



This was prepared according to the procedure described in Example 92 using
(S)-Bocmethionine sulfone and Example 10 as a starting material. Overall
yield was 85 %. 10 HC1 salt was amorphous solid. t H NMR (270 MHz, DMSOd6)
b 10.70 ( 1 H, br.s), 8.52 (3 H, br.s), 8.22 (1 H, br.s), 8.00-7.80 (2H,
m), 7.65-7.40 (4H, m), 7.35-7.15 (2H, m), 5.35-5.15 (1H, m), 4.10-3.10
(10H, m), 2.99 (3H, s), 2.90-2.70 (2H, m), 2.65-2.40 (2H, m), 2.40-2.20
(2H, m), 2.001.75 (4H, m), l.65-1.20 (6H, m). 15 MS(ESI positive) m/z:
552(M+H)' IR(KBr): 3396, 2934, 1732, 1580 cm'' Anal. Calcd for
C3oHa1Ns03S2HCl4Hz0-O.SCH30H: C, 51.40; H, 7.49; N, 9.83. Found: C, 51.57;
H, 7.36; N, 9.56. 20 Example 98 2-Amino-3-(methylsulfinyl)-N
{1-[1-(1-phenylcycloheptyl)-4-piperidinyl]-IH benzimidazol-2-yl}butanamide
This was prepared according to the procedure described in Example 92 using
Bocmethionine sulfoxide and Example 10 as a starting material. Overall
yield was 79%. 25 HCI salt was amorphous solid. t H NMR (270 MHz, DMSOdb) 8
I 0.64 ( I H, br.s), 8.48 (3H, br.s), 8.18 ( 1 H, br.s), 7.95-7.70 (2H, m),
7.60-7.35 (4H, m), 7.30-7.15 (2H, m), 5.30-5.l0 (1H, m), 4.00-3.10 ( 1 OH,
m). 3.00-2.70 (4H, m), 2.56 and 2.54 (total 3H, each s), 2.3 ~-2.20 (2H)
m), 2.001.75 (4H, m), 1.65-l.15 (6H, m). 30 MS(ESI positive) m/z: 576(M+H)'
0 4 FEB 2003 . WO 00/080I3 104 PCT/IB99/OI239 . IR(KBr): 3395, 2932. 1738,
1582 cm-~ Anal. Calcd for CsoHatNs02S~2HC1~5H20: C, 51.57; H, 7.65; N,
10.02. Found: C, 51.60; H, 7.3 7; N, 10.01. The chemical structures of the
compounds of Formula (I) prepared in the Examples 1 to 98, are summarized
in the following table. Z', Z~, Z3 and Z' of compounds prepared in the
working examples are a11 hydrogen except for compounds of Example 45
wherein Z4 is fluorine, Example 46 wherein Z' is fluorine and Exampel 47
wherein Z` is fuluorine.   0 4 F E 8 2003 WO 00/08013 PCT/IB99/01239 105
TABLE Zs N' R ~A Z2 N Z4 N Y Ex. ~RAYZ to
Z1cycloheptylphenylC1H2cycloheptylphenylCH;
-NH-H3cycloheptylphenylphenyl-NH-H4cycloheptylphenyl4-CH3-piperazin-1-ylH5c
ycloheptylphenylN,N-(CH3)Z-N-H6cycloheptylphenylCH3-0-H7cycloheptylphenylCH
3-S-H8cycloheptylphenylpyrrolidinoH9cycloheptylphenylmorpholinoH10cyclohept
ylphenylNHZH11cycloheptylphenylCH3H12cycloheptylphenylHH13cycloheptylphenyl
isopropylH14cycloheptylphenylphenylH15cycloheptylphenylbenzylH16cycloheptyl
phenylcyclohexylH17cycloheptylphenylpiperidinoH18cycloheptylbenryl4-benzylp
iperazin-1-ylH19cycloheptylphenylpiperazinoH20cycloheptylphenyln-amyl-NH-H
0 4 F E B 2003  WO 00/08013 PCT/IB99/O1?.39 - 106  TABLE (continued) Ex.
#RAYZ' to
Z`21cycloheptylphenylcyclohexyl-NH-H22cycloheptylphenylallyl-NH-H23cyclohep
tyl4-fluorophenyl4-CH3-piperazinylH24cyclooctylphenyl4-CH3-piperazinylH25cy
cloheptylphenyl4-piperidinylH26cyclohexylphenylCH;
-NH-H27cycloheptylphenyl2-NHZ-ethyl-NH-H28cyclononylmethylCH3-NH-H29cyclono
nylC,HSCH3-NH-H30cyclononylphenylNHzH31cyclononyl4-fluorophenylNH,H32cycloh
eptylphenylCH3-CONH-H33cycloheptylphenyl2-guanidinoethyl-NH-H34cycloheptylp
henylpiperidin-4-yl-NH-H35cycloheptylphenyl2-CH3NH-ethyl-NH-H36cycloheptylp
henyl2-(CH3)2N-ethyl-NH-H37cycloheptylphenyl4-acetylpiperazinoH38cyclohepty
lphenyl4-phenylpiperazinoH39cycloheptylphenyl4-pyridinylH40cycloheptylpheny
lCH3-SO~-H41cyclooctylmethyl4-CH3-piperazinylH42cyclononylmethyl4-CH3-piper
azinylH43cycloheptylmethyl2-NHZ-ethyl-CO-H44cycloheptyl4-F-phenylCH3-NH-H45
cycloheptylbenryl4-CH;-piperazin-1-ylZ' to Z' are
HZ'isF46cycloheptylphenyl4-CH3-piperazin-1-ylZ', Z3 and Z"are H, Z2 is F
0 4 F E B 2003 WO 00/08013 107 PCT/IB99/01239 TABLE (continued) 



Ex. ~RAYZ to Z47cycloheptylphenyl4-CH3-piperazin-1-ylZ is F, Z to Zare
H48cyclohexylphenyl4-CH;-piperazin-1-ylH49cyclooctylCH;
CH3-NH-H50cyclooctyl4-fluorophenylHH51cycloheptylphenyl4-oxo-piperidinoH52c
ycloheptylphenyl4-hydroxy-piperidinoH53cycloheptylphenyl4-ketoxime-piperidi
noH54cycloheptylphenyl4-NHZ-piperidinoHcycloheptylCH3CH3-NH-H56cycloheptylC
ZHSCH3-NH-H57cycloheptyln-C3H,CH;
-NH-H58cyclooctyln-C3H,CH3-NH-H59cycloheptylphenyl3-NH,-n-propylH60cyclooct
ylCH31-piperazinylH61cycloheptyIphenyl1-guanidinyl-piperazin-4-ylH62cyclooc
tylCH34-guanidinyl-piperazin-1-ylH63cycloheptylphenylpiperidin-4-yl-O-H64cy
cloheptylphenyl6-NHS-n-hexyl-NH-H65cycloheptylphenyl3-NH,-azetidin-1-ylH66c
ycloheptylphenyl4-NH,-n-butyl-NH-H67cycloheptylCH34-NH,-piperidinoH68cycloh
eptylCH34-piperidylH69cycloheptyliso-C3H,1-piperazinylH70cycloheptylphenylN
H,-CH,-CONH-H71cycloheptylphenyl2-NH,-C~H4-O-H   0 4 F EB 2003  WO 00l08013
PCT/IB99/01239 - - 108  TABLE (continued)Ex. #RAYZ to
Z724-cyclohepten-1-ylphenyl4-NH,-piperidinoH73cycloheptylphenyl8-NHz-n-octa
nyl-NH-H74cycloheptylCH;10-NH,-n-decanyl-NH-H
-75cycloheptylisopropyl4-NH2-piperidinoH76cycloheptylphenyl4-NH,-cyclohexan
-1-yl-NH-H77cycloheptylvinyl4-NHz-piperidinoH78cycloheptylphenyl2-NHZ-2-CH3
-n-propyl-NH-H794-cyclohepten-1-ylphenyl1-piperazynylH80cycloheptylphenyl3-
NH:-n-propyl-SO,H81cyclooctylphenylNHSH82cyclooctylphenylNHZ-CHZ-CONH-H83cy
cloheptylCH3(2S,3S)-2-NHZ-3-CH3-n-butyl-CONH-H84cycloheptylphenyl2-NHS-CzHs
-CONH-H85cycloheptylphenyl1-NHZ-1-CH3-ethyl-CONH-H86cycloheptylCH3(2S,3S)-2
-NHz-3-CH;
-n-butyl-CONH-H87cycloheptylphenyl(1S)-1-NHZ-2-CH3-n-proryl-CONH-H88cyclohe
ptylphenyl(1S)-NHz-ethyl-CONH-H89cycloheptylphenyl(1S)-NHz-3-CH3S-n-propyl-
CONH-H90cycloheptylphenyl(2S)-2-pirrolidin-2-yl-CONH-H91cycloheptylphenyl3-
NH2-n-propyl-CONH-H92cycloheptylphenyl(1
S)-1-NH2-2,2-CH3CH3S-n-propyl-CONH-H93cycloheptylphenyl(1R)-1-NHz-ethyl-CON
HH94cycloheptylphenyl(1S)-1-NH,-2-phenyl-ethyl-CONH-H9~cycloheptylphenyl1-N
HZ-cyclopentan-1-yl-CONH-H96cycloheptylphenyl(1R)-1-NH2-2-CH3-n-propyl-CONH
-H97cycloheptylphenyl(1S)-NHS-3-CH3S0~-n-propyl-CONH-H98cycloheptylphenyl1-
NH2-3-CH,SO-n-propyl-CONH-H   WO 00I08013 109 CLAIMS 1. A compound of the
following formula: Z~ Zs N' R ~A Z2 N {1) Z4 N Y 0 4 F E B 2003
PCT/IB99/01239 or a salt thereof, wherein R is selected from the group
consisting of (C3-C")cycloalkyl, (C6-C,6)bicycloalkyl, (C6
C,6)tricycloalkyl and (CB-C,6)tetracyclyoalkyl, wherein said groups are
partially saturated, fully saturated or fully unsaturated and are
optionally substituted with up to three substituents independently selected
from the group consisting of halo, hydroxy, (C,-CS)alkyl and
(C3-C,)cycloalkyl; 10 A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring, and selected from the
group consisting of (C,-C,)alkyl, mono-, di, or tri-halo (C,-C,)alkyl,
(Cz-CS)alkenyl, (CZ-CS)alkynyl, phenyl-(C,-CS)alkyl, aryl, and aromatic or
non-aromatic heterocyclic comprising four to ten ring atoms 1 ~ wherein one
to four ring atoms are independently selected from heteroatoms, and said
phenyl moiety in phenyl-(C,-CS)alkyl, aryl, or aromatic or non-aromatic
heterocyclic being optionally substituted with up to three substituents
independently selected from the group consisting of halo, hydroxy,
(C,-C,)alkyl, halo (C,-C4)alkyl, (C,-Ca)alkoxy, halo (C,-C,)alkoxy,
(C,-C4)alkyl-CO-, phenyl, 20 benryl, -CHO, cyano, (C,-C,)alkyl-CO-,
NH,-CO-, NHZ-CHI-, amino, (C,C4)alkyl-NH-, di((C,-C,)alkyl)-N-,
{C,-C4)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-, hydrazino, azido, ureido,
amidino, guanidino, oxo and =N-OH; Y is selected from the group consisting
of hydrogen, halo, amino, mercapto, (C, 2~ C,,)alkyl-M-,
(C3-C,)cycloalkyl-M-, {C,-C6)alkenyl-M-, aryl-M-, aromatic or non aromatic
heterocyclic-M-, aryl-(C,-CS)alkyl-M-, aromatic or non-aromatic
heterocyclic-(C,-CS)alkyl-M-, said aromatic or non-aromatic heterocyclic
moiety   0 4 F E B 2003 WO 00/08013 PCT/1B99/01239 110 of said groups
comprising four to ten ring atoms wherein one to four ring atoms are
independently selected from heteroatoms, and M is selected from the group
consisting of a covalent bond, O, S, SO. SO~, CO, NQ, NQCO, and CONQ,
wherein Q is selected from the group consisting of hydrogen and
(C,-C6)alkyl, 5 said (C,-C,~)alkyl, (C3-C,)cycloaIkyl or (C,-C6)alkenyl
moiety in said groups being optionally substituted with up to three
substituents independently selected from the group consisting of halo,
hydroxy, amino, (C,-C4)alkyl-NH-, di-(C,C,)alkyl-N-, hydrazino, azido,
ureido, amidino, guanidino, (C,-C4)alkoxy, (C,C,)alkyl-S-, (C,-C4)alkyl-SO-
and (C,-C4)alkyl-S0,-, and 10 said aryl, or aromatic or non-aromatic
heterocyclic moiety of said groups being optionally substituted with up to
three substituents independently selected from the group consisting of
halo, hydroxy, (C,-C4)alkyl, halo (C,-C4)alkyl, (C,C4)alkoxy, halo
(C,-C4)alkoxy, (C,-C4)alhyl-CO-, phenyl, benzyl, -CHO, cyano,
(C,-C4)alkyl-CO-, NHZ-CO-, NHZ-CH2-, amino, (C,-C,)alkyl-NH-, di(C,-C, 



15 alkyl)-N-, (C,-C4)alkyl-CO-NH-, (C,-C4)alkyl-NH-CO-, hydrazino, azido,
ureido, amidino, guanidino, oxo and =N-OH; and Z', Z'-, Z3 and Z` are
independently selected from the group consisting of hydrogen, halo,
(C,-C4)alkyl, halo (C,-C4)alkyl, (C,-C,)alkoxy, (C,-C4)alkylsulfonyl, (C,
20 C4)alkyl-CO-, carboxy, (C,-C4)alkyl-COO-, amino, NHZCO-, (C,-C4)alkyl-CO
NH-, (C,-C,)alkyl-S02-NH-, phenyl and naphthyl. 2. A compound according to
Claim I or a salt thereof, wherein R is selected from the group consisting
of (C3-C")cycloalkyl and (C3 25 C")cycloalkenyl, said groups being
optionally substituted with up to three substituents independently selected
from the group consisting of halo, hydroxy, (C,-CS)alkyl and
(C3-C,)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the nitrogen atom 30 of the piperidine ring, and selected from
the group consisting of (C,-C,)alkyl, mono-, di- or tri-halo (C,-C,)alkyl,
(C,-CS)alkenyl, (C~-CS)alkynyl, aryl, and   0 4 F E B 2003 WO 00/08013
PCT/IB99/01239 11l aromatic or non-aromatic heterocyclic comprising four to
six ring atoms wherein one to two ring atoms are independently selected
from heteroatoms, and aryl, or aromatic or non-aromatic heterocyclic
wherein each of said aforementioned groups is optionally substituted with
up to three substituents independently 5 selected from halo, (C,-C4)alkyl ,
halo (C,-C,)alkyl, (C,-C4)alkoxy, -CHO, cyano, (C,-C4)alkyl-CO-, NH,-CO-,
NHz-CH2-, amino, (C,-C,)alkyl-NH-, di((C, C4)alkyl)-N-, (C,-C,)alkyl-CO-NH-
and (C,-C4)alkyl-NH-CO-; Y is selected from the group consisting of
hydrogen, halo, amino, mercapto, (C, 10 C,o)alkyl-M-, (C3-C,)cycloalkyl-M-,
(CZ-C6)alkenyl-M-, aryl-M-, aromatic or non-aromatic heterocyclic-M-,
aryl-(C,-CS)alkyl-M-, and aromatic or nonaromatic
heterocyclic-(C,-CS)alkyl-M-, said aromatic or non-aromatic heterocyclic
moiety of said groups comprising four to six ring atoms wherein one to two
ring atoms are independently selected from heteroatoms, M is 15 selected
from group consisting of a covalent bond, 0, S, SO, SOz, CO, NH,
N((C,-C6)alkyl), CONH and NHCO, said (C,-C,o)alkyl, (C3-C,)cycloalkyl and
(C,-C6)alkenyl moiety of said groups being optionally substituted with up
to three substituents independently selected from the group consisting of
halo, hydroxy, amino, (C,-C,)alkyl-NH-, di(C, 20 C4)alkyl-N-, hydrazino,
azido, ureido, amidino, guanidino, (C,-C,)alkyl-S-, (C, C4)alkyl-SO- and
(C,-C4)alkyl-SO,-, and said aryl, or aromatic or non-aromatic heterocyclic
moiety of said groups being optionally substituted with substituents
independently selected from the group consisting of halo, hydroxy,
(C,-C4)alkyl, halo (C,-C4)alkyl, (C,-C4)alkoxy, (C, 25 C,)alkyl-CO-,
phenyl, benzyl, amino, (C,-C,)alkyl-NH-, di((C,-C,)alkyl)-N-,
(C,-C,)alkyl-CO-NH-, NH,-CO-, (C,-C4)alkyl-NH-CO-, hydrazino, azido,
ureido, amidino, guanidino, oxo and =NOH; and Z', Z'-, Z' and Z' are
independently selected from the group consisting of hydrogen and 30 halo.  



0 4 F E B 2003 WO 00/08013 112 PCT/IB99/01239 3. A compound according to
Claim 2 or a salt thereof, wherein R is selected from the group consisting
of (C;-C")cycloalkyl, (C;-C")cycloalkenyl, mono-, di- or tri-halo (C;
-C")cycloalkyl, mono-, di- or tri-halo (C; 5 C")cycloalkenyl; A is attached
to the carbon atom of R with which R is attached to the nitrogen atom of
the piperidine ring, and selected from the group consisting of
(C,-C,)alkyl, (CZCS)alkenyl, aryl selected from the group consisting of
phenyl and naphthyl, and 10 aromatic-heterocyclic selected from the group
consisting of furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, triazolyl, furazanyl, tetrazolyl,
pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl, pvridazinyl, pyrimidinyl,
pyrazinyl and triazinyl, said aryl or aromatic heterocyclic being
optionally substituted with up to three substituents 15 independently
selected from the group consisting of halo, (C,-C4)alkyl, halo (C,C4)alkyl
and (C,-C4}alkoxy; Y is selected from the group consisting of hydrogen,
halo, amino, mercapto, (C,C,a}alkyl-M-, (C;-C,)cycloalkyl-M-,
(CZ-C6)alkenyl-M-, aryl-M-, aromatic or 20 non-aromatic heterocyclic-M-,
aryl-(C,-CS)alkyl-M-, and aromatic or nonaromatic
heterocyclic-(C,-CS)alkyl-M-, said aryl moiety of said groups being
selected from the group consisting of phenyl and naphthyl, said aromatic or
nonaromatic heterocyclic moiety of said groups being selected from the
group consisting of azetidinyl, furyl, pyrrolidinyl, thienyl, pyridyl,
piperidyl, piperidino, 25 morpholinyl, morphorino, pyrimidiny, pyrazinyl,
pyridazinyl, aziridinyl, pyn-olidinyl, piperazinyl and thiamorpholino, M is
selected from the group consisting of a covalent bond, O, S, SO, SOz, CO,
NH, CONH, N((C,-C6)alkyl) and NHCO, said (C,-C,a)alkyl, (C;-C,)cycloalkyl
and (C,-C6)alkenyl moiety of said groups 30 being optionally substituted
with up to three substituents independently selected from the group
consisting of halo, hydroxy, amino, (C,-C4)alkyl-NH-, di(C,   0 4 F E B
2003 VVO 00/08013 PCT/IB99/01239 113 C4)alkyl-N-. hydrazino, azido, ureido,
amidino, guanidino, (C,-C,)alkyl-S-, (C,C4)alkyl-SO- and (C,-C4)alkyl-S02-,
and said aryl, or aromatic or non-aromatic heterocyclic moiety of said
groups being optionally substituted with up to three substituents selected
from the group S consisting of halo, hydroxy, (C,-C4)alkyl, halo
(C,-C4)alkyl, (C,-C4)alkoxy, (C, C,)alkyl-CO-, phenyl, benzyl, amino,
(C,-C4)alkyl-NH-, di((C,-Ca)alkyl)-N-, (C,-C4)alkyl-CO-NH-, NH,-CO-,
(C,-C4)alkyl-NH-CO-, hydrazino, azido, ureido, amidino, guanidino, oxo and
=NOH; and 10 Z' and Z'- are independently selected from the group
consisting of hydrogen and halo; and Z3 and Z are both hydrogen. 4. A
compound according to Claim 3 or a salt thereof, wherein R is
(C6-C,o)cycloalkyl; 15 A is attached to the carbon atom of R with which R
is attached to the nitrogen atom of the piperidine ring, and is selected
from the group consisting of (C,-C,)alkyl and (Cz-CS)alkenyl, phenyl and
naphthyl; Y is selected from the group consisting of hydrogen, amino,
(C,-C6)alkyl-M-, piperidyl, piperidino and piperazinyl, M is selected from
group consisting of a 20 covalent bond, O, SOz, CO, NH, CONH and NHCO, said
alkyl moiety of (C,-C6)alkyl-M- being optionally substituted with up to
three substituents independently selected from the group consisting of
amino and guanidino, and said piperidyl, piperidino or piperazinyl being
optionally substituted with up to 25 three substituents independently
selected from (C,-C4)alkyl; and Z', Z', Z3 and Z" are all hydrogen. 5. A
compound according to Claim 4 or a salt thereof, wherein R is
(C,-C9)cycloalkyl; 30 A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring, and is selected from
the group consisting of methyl and   



0 4 F E B 2003 ' WO 00I08013 PCT/IB99/01239 114 phenyl; Y is selected from
the group consisting of amino, (C,-C6)alkyl-NH-, amino-(C, C6)alkyl-O-,
amino-(C,-C6)alkyl-CONH-, amino-(C,-C6)alkyl-SOz- and piperazinyl
substituted by (C,-C4)alkyl; and 5 Z', ZZ, Z' and Z' are all hydrogen. 6. A
compound according to Claim 1 selected from the group consisting of
N-methyl- I -[ 1-( 1-phenyl cycloheptyl)-4-piperidinyl]-1 H benzimidazol-2
amore; 10 2-(4-methylpiperazino)- I -[ I -(
1-phenylcycloheptyl)-4-piperidinylJ-1 H benzimidazole; 1-[ 1-(
1-phenylcycloheptyl}-4-piperidinylJ-1 H-benzimidazole;
2-(4-methylpiperazino)-1-[ 1-( I -phenylcyclooctyl)-4-piperidinyl]-1 H
benzimidazole; 15 1-[ 1-(
1-phenylcycloheptyI)-4-piperidinyl]-2-(4-piperidinyl)-1 H benzimidazole; N
methyl-1-( 1-( 1-methylcyclononyl)-4-piperidinylJ-1 H benzimidazol-2 amine;
I -[ 1-( 1-phenylcyclononyl}-4-piperidinyl]-1 H benzimidazol-2-amine; 20 N
{ 1-[ 1-( 1-phenylcycIoheptyl)-4-piperidinyl]-1 H benzimidazol-2 yl }
acetamide; 2-(4-methylpiperazino)-1-[ 1-( I
-methylcyclooctyl)-4-piperidinyl]-1 H benzimidazole; 3-amino- I -{ 1-[ 1-(
1-phenylcycloheptyl)-4-piperidinyl]-1 H benzimidazol-2 25 yl } - I
-propanone;
N-methyl-1-[1-(1-methylcyclooctyl)-4-piperidinyl]-1H-benzimidazoi-2-amine;
4- { 1-[ 1-( I -phenylcycloheptyl)-4-piperidinylJ-1 H benzimidazol-2-yl } -
I  piperidinecarboximidamide; 4- { I -( 1-(
1-methylcyclooctyl)-4-piperidinyl]-1 H benzimidazol-2-yl }-130
piperazinecarboximidamide;   0 4 F E B 2003 WO 00/08013 PCT/IB99/01239 115
2-amino-h'- { 1-[ I -( 1-phenylcycloheptyl)-4-piperidinyl]-1 H
benzimidazol-2 yl } acetamide; 2-( { I -[ 1-(
1-phenylcycloheptyl}-4-piperidinyl]-1 H benzimidazol-2-yl } oxy)-1
ethanamine; 5 3-( { I -[ 1-( I -phenylcycloheptyl)-4-piperidinyl]-1 H
benzimidazol-2 yl}sulfonyl)-1-propanamine; 1-[ I -(
1-phenylcyclooctyl)-4-piperidinyl]- I H benzimidazol-2-amine; 2-amino-N-{
1-[1-(1-phenylcyclooctyl)-4-piperidinyl]-1H benzimidazol-2 yl } acetamide;
and 10 (2 S)-2-amino-N { 1-[ 1-( 1-phenylcycloheptyl)-4-piperidinyl]-1 H
benzirnidazol-2-yl}propanamide; or a salt thereof. 7. A compound according
to Claim 6 selected from the group consisting of 2-(4-methylpiperazino)-1-[
1-( 1-phenylcycloheptyl)-4-piperidinyl]-1 H 



1 > benzimidazoIe; I -( I -( I -phenylcyclononyl)-4-piperidinyl)-1 H
benzimidazol-2-amine; N-methyl-1-[ 1-(
1-methylcyclooctyl)-4-piperidinyl]-1H benzimidazol-2-amine; 2-amino-N { 1-[
1-( 1-phenylcycloheptyl)-4-piperidinyl]-I H benzimidazol-2 yl } acetamide;
20 2-( { I -[ I -( 1-phenylcycloheptyl)-4-piperidinyl]-1 H
benzimidazol-2-yl } oxy)- I  ethanamine; 3-( { 1-[ 1-( I -pheny
Icycloheptyl)-4-piperidinyl]- I H benzimidazol-2
yl}sulfonyl)-I-propanamine; and 2-amino-N-{ 1-[ 1-(
1-phenylcyclooctyl}-4-piperidinyl]-1 H benzimidazol-2 2~ yl } acetamide; or
a salt thereof. 8. A pharmaceutical composition for the treatment of a
disorder or condition mediated by ORL I -receptor and its endogenous
ligands in a mammal including a human, or for anesthetizing a mammal
including a human, which comprises an 30 effective amount of the compound
of Claim 1, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.   0 4 F E B 2003 ' WO 00/08013 116
PCT/I B 99/01239 9. A pharmaceutical composition for the treatment of a
disorder or condition selected from the group consisting of inflammatory
diseases, inflammation-related hyperalgesia, eating disorders, arterial
blood pressure disorders, tolerance to narcotic 5 analgesics, dependence on
narcotic analgesics, anxiety, stress disorders, psychic trauma,
schizophrenia, Parkinson's disease, chorea, depressant, Alzheimer's
disease, demential, epilepsy and convulsions, useful as analgesics,
anesthetics, neuroprotective agents or analgesic enhancers, or useful for
controlling water balance, hearing regulation, controlling sodium ion
excretion or ameliorating brain function, comprising 10 an amount of a
compound of Claim I , or a pharmaceutically acceptable salt thereof that is
effective in treating such disorder or condition in a mammal including a
human, and a pharmaceutically acceptable can; ier. 10. The use of an
effective amount of a compound of Claim 1 or a 15 pharmaceutically
acceptable salt thereof for the preparation of a medicament for treating a
disorder or condition, or anesthetizing a mammal including a human, the
treatment and anesthetization of which can be effected or facilitated by
activating ORL1-receptor in a mammal including a human. 20 11. The use of
an effective amount of a compound of Claim 1 or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier for the
preparation of a medicament for treating a disorder or condition in a
mammal including a human, where the disorder or condition is selected from
the group consisting of inflammatory diseases, inflammation-related
hyperalgesia, eating disorder, arterial 2j blood pressure disorders,
tolerance to narcotic analgesics, dependence on narcotic analgesics,
anxiety, stress disorders, psychic trauma, schizophrenia, Parkinson's
disease; chorea, depressant, Alzheimer's disease, demential, epilepsy and
convulsions, or for anesthetizing a mammal including a human, or for
alleviating pain, producing a neuroprotective effect, enhancing analgesic,
controlling water balance, hearing regulation, controlling sodium ion
excretion or ameliorating brain function in a 



mammal including a human.   0 4 F E B 2003 WO 00/08013 117 PCT/1 B99/01239
12. A process for preparing a compound of formula (I) wherein R is selected
from the group consisting of (C3-C")cycloalkyl, (C6-C,6)bicycloalkyl,
(C6-C,6)tricycloalkyl and (C$-C,6)tetracyclyoalkyl, wherein said groups are
5 partially saturated, fully saturated or fully unsaturated and are
optionally substituted with up to three substituents independently selected
from the group consisting of halo, hydroxy, (C,-CS)alkyl and
(C3-C,)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of 10 the piperidine ring, and selected from
the group consisting of (C,-C,)alkyl, mono-, di, or tri-halo (C,-C,)alkyl,
(C2-Cs)alkenyl, (CZ-CS)alkynyl, phenyl-(C,-CS)alkyl, aryl, and aromatic or
non-aromatic heterocyclic comprising four to ten ring atoms wherein one to
four ring atoms are independently selected from heteroatoms, and said
phenyl moiety in phenyl-(C,-CS)alkyl, aryl, or aromatic or non-aromatic 15
heterocyclic being optionally substituted with up to three substituents
independently selected from the group consisting of halo, hydroxy,
(C,-C4)alkyl, halo (C,-C4)alkyl, (C,-C4)alkoxy, halo (C,-C4)alkoxy,
(C,-C,)alkyl-CO-, phenyl, benzyl, -CHO, cyano, (C,-C4)alkyl-CO-, NHz-CO-,
NHz-CHI-, amino, (C,C4)alkyl-NH-, di((C,-C4)alkyl)-N-, (C,-C4)alkyl-CO-NH-,
(C,-C4)alkyl-NH-CO-, 20 hydrazino, azido, ureido, amidino, guanidino, oxo
and =N-OH; Y is selected from the group consisting of hydrogen, halo,
amino, mercapto, (C,C,2)alkyl-M-, (C3 C,)cycloalkyl-M-, (Cz-C6)alkenyl-M-,
aryl-M-, aromatic or nonaromatic heterocyclic-M-, aryl-(C,-CS)alkyl-M-,
aromatic or non-aromatic 25 heterocyclic-(C,-CS)alkyl-M-, said aromatic or
non-aromatic heterocyclic moiety of said groups comprising four to ten ring
atoms wherein one to four ring atoms are independently selected from
heteroatoms, and M is selected from the group consisting of a covalent
bond, O, S, SO, SO,, CO. NQ, NQCO, and CONQ, wherein Q is selected from the
group consisting of hydrogen and (C,-C6)alkyl, 30 said (C,-C,,)alkyl,
(C3-C,)cycloalkyl or (Cz-C6)alkenyl moiety in said groups being optionally
substituted with up to three substituents independently selected   0 4 F E
B 2003 -118 5 10 from the group consisting of halo) hydroxy, amino,
(C~-C4)alkyl-NH-, di-(Ci-C4)alkyl-N-, hydrazino, azido, ureido) amidino,
guanidino, (C~-C4)alkoxy, (C~-C4)alkyl-S-) (C~-C4)alkyl-SOand
(C,-C4)alkyl-S02-, and said aryl, or aromatic or non-aromatic heterocyclic
moiety of said groups being optionally substituted with up to three
substituents independently selected from the group consisting of halo,
hydroxy, (C~-C4)alkyl, halo (C~-C4)alkyl, (C,-C4)alkoxy, halo (C,C4)alkoxy,
(C,-C<)alkyl-CO-, phenyl, benzyl, -CHO, cyano, (C,-C4)alkyl-CO-, NH2-CO-,
NHZCH2-, amino, (C,-C4)alkyl-NH-, di(C,-C4 alkyl)-N-, (C,-C4)alkyl-CO-NH-,
(C,-C,)alkyl-NH-CO-, hydrazino, azido) ureido, amidino, guanidino, oxo and
=N-OH; and Z', Z2, Z' and Z4 are independently selected from the group
consisting of hydrogen, halo, (C~-C4)alkyl, halo (C,-C4)alkyl,
(C,-C4)alkoxy) (C~-C4)alkylsulfonyl) (C,-C4)alkyl-CO-, carboxy,
(C,-C4)alkyl-COO-, amino, NH2C0-, (C~-Cd)alkyl-CO-NH-,
(C~-C4)alkyl-S02-NH-, phenyl and naphthyl, which comprises (a) coupling
compounds of formulae 15 N. R A H2N Z3 Z / L (VI I ) ZZ ~ NO 2 and (Vlll)
wherein R, A and Z' to Z4 are defined as above) and L is halo to glue the
compound of formula R-A N Z' Zs Z2 ~ ~ N H Z4 NOZ (b) reducing the compound
of formula (IX) to the compound of formula (X)   0 4 F E B 2003 



wo oo~oaor3 119 PCT/IB99l01239 R-A N Z' Zs NH Z4 NH2 by either reduction or
hydrogenation; and (c) subjecting the resulting compound of formula (X) to
benzimidazole formation to give the compound of formula (I). 5 13. A
process of claim 12 wherein in step (a), the coupling reaction is carried
out in the presence of a base in a reaction inert solvent at a temperature
in the range from room temperature to the reflux temperature of the
reaction mixture for from 0.5 to 48 hours; 10 in step (b), the reduction is
carried out in the presence of a reducing reagent in a reaction inert
solvent at a temperature in the range from room temperature to the reflux
temperature of the reaction mixture for from 0.5 to 48 hours, and the
hydrogenation is carried out in the presence of a metal catalyst at a
temperature in the range from 0 to 100C under hydrogen atmosphere in a
reaction inert solvent for from 0.5 to 48 hours; 15 and in step (c),
benzimidazole formation is carried out with a coupling reagent selected
from the group consisting of carboxylic acids, amino carboxylic acids, acid
anhydrides, formamides, alkylcarbonyl halides, aryl carbonyl halides, aryl
alkyl carbonyl halides, heteroaryl carboxylic acids, carbon disulfides,
cyanogen halides, cyanamide and 20 trialkyl orthoformates, in the presence
of a peptide coupling reagent in a reaction inert solvent at a temperature
in the range from 0C to the reflux temperature of the reaction mixture for
from 1 minutes to 120 hours. 14. A process of claim 13 wherein, 25 in step
(a), the base is selected from the group consisting of K,C~~, and amines;
in step (b), the reducing reagent is selected from the group consisting of
SnClz, zinc   0 4 F E B 2003 WO 00I08013 PCT/IB99J01239 120 catalysts and
iron catalysts, and the metal catalyst used in the hydrogenation is
selected from the group consisting of Raney nickel catalysts, palladium
catalysts and platinum catalysts; and in step (c), the peptide coupling
reagent used in the benzimidazole formation is selected from the group
consisting of dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide
(DIPC), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (WSC),
benzotriazole-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate
(BOP) and diphenylphosphorylazide (DPPA). 10 15. A compound of formula R-A
N z1 Z3 NH Z4 ~N 02 wherein R is selected from the group consisting of
(C3-C")cycloalkyl, (C6-C,6)bicycloalkyl, {C6-C,6)tricycloalkyl and
(C8-C,6)tetracyclyoalkyl, wherein said groups are 15 partially saturated,
fully saturated or fully unsaturated and are optionally substituted with up
to three substituents independently selected from the group consisting of
halo, hydroxy, (C,-CS)alkyl and (C3-C,)cycloalkyl; A is attached to the
carbon atom of R with which R is attached to the nitrogen atom of 20 the
piperidine ring, and selected from the group consisting of (C,-C,)alkyl,
mono-, di, or tri-halo (C,-C,)alkyl, (C,-CS)alkenyl, (C2-CS)alkynyl,
phenyl-(C,-CS)alkyl, aryl, and aromatic or non-aromatic heterocyclic
comprising four to ten ring atoms wherein one to four ring atoms are
independently selected from heteroatoms, and said phenyl moiety in
phenyl-(C,-CS)alkyl, aryl, or aromatic or non-aromatic 25 heterocyclic
being optionally substituted with up to three substituents independently
selected from the group consisting of halo, hydroxy, (C,-C4)alkyl,  



0 4 F E B 2003 WO 00/08013 I21 PCT/IB99/01239 halo (C,-C4)alkyl,
(C,-C,)alkoxy, halo (C,-C4)alkoxy, (C,-C,)alkyl-CO-, phenyl, benzyl, -CHO,
cyano, (C,-C4)alkyl-CO-, NH~-CO-, NH2-CH,-, amino, (C,C,)alkyl-NH-,
di((C,-CQ)alkyl)-N-, (C,-C4)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-, hydrazino,
azido, ureido, amidino, guanidino, oxo and =N-OH; and 5 Z', ZZ, Z3 and Z4
are independently selected from the group consisting of hydrogen, halo,
(C,-C4)alkyl, halo (C,-C,)alkyl, (C,-C4)alkoxy, (C,-C4)alkylsulfonyl,
(C,C4)alkyl-CO-, carboxy, (C,-C4)alkyl-COO-, amino, NHZCO-,
(C,-C4)alkyl-CONH-, (C,-C4)alkyl-S02-NH-, phenyl and naphthyl. 10 16. A
compound of Claim 1 ~ wherein R is selected from the group consisting of
(C3-C")cycloalkyl and (C;C")cycloalkenyl, said groups being optionally
substituted with up to three substituents independently selected from the
group consisting of halo, hydroxy, 15 (C,-CS)alkyl and (C3-C,)cycloalkyl; A
is attached to the carbon atom of R with which R is attached to the
nitrogen atom of the piperidine ring, and selected from the group
consisting of (C,-C,)alkyl, mono-, di- or tri-halo (C,-C,)alkyl,
(CZ-CS)alkenyl, (CZ-CS)alkynyl, aryl, and 20 aromatic or non-aromatic
heterocyclic comprising four to six ring atoms wherein one to two ring
atoms are independently selected from heteroatoms, and aryl, or aromatic or
non-aromatic heterocyclic wherein each of said aforementioned groups is
optionally substituted with up to three substituents independently selected
from halo, (C,-C4)alkyl , halo (C,-C4)alkyl, (C,-Ca)alkoxy, -CHO, cyano, 25
(C,-C,)alkyl-CO-, NH,-CO-, NH,-CH,-, amino, (C,-C4)alkyl-NH-,
di((C,C,)alkyl)-N-, (C,-C4)alkyl-CO-NH- and (C,-C4)alkyl-NH-CO-; and Z',
Z', Z' and Z' are independently selected from the group consisting of
hydrogen and halo. 30 17. A compound according to Claim 16, wherein   0 4 F
E B 2003 WO 00/08013 PCT/1B99/01239 (122  R is selected from the group
consisting of (C3-C")cycloalkyl, (C3-C")cycloalkenyl, mono-, di- or
tri-halo (C3-C")cycloalkyl, mono-, di- or tri-halo (C3 C")cycloalkenyl; 5 A
is attached to the carbon atom of R with which R is attached to the
nitrogen atom of the piperidine ring, and selected from the group
consisting of (C,-C,)alkyl, (CZCS)alkenyl, aryl selected from the group
consisting of phenyl and naphthyl, and aromatic-heterocyclic selected from
the group consisting of furyl, thienyl, pyrrolyl, oxazolyl, isooxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 10 triazolyl, furazanyl,
tetrazolyl, pyranyl, thiinyl, pyridyl, oxazinyl, thiazinyl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl, said aryl or aromatic heterocyclic
being optionally substituted with up to three substituents independently
selected from the group consisting of halo, (C,-C4)alkyl, halo (C,C4)alkyl
and (C,-C,)alkoxy; and 15 Z' and Z'' are independently selected from the
group consisting of hydrogen and halo; and Z3 and Z" are both hydrogen. 18.
A compound according to Claim 17 wherein 20 R is (C6-C,o)cycloalkyl; A is
attached to the carbon atom of R with which R is attached to the nitrogen
atom of the piperidine ring, and selected from the gTOUp consisting of
(C,-C,)alkyI and (Cz-CS)alkenyl, phenyl and naphthyl; and Z', Z', Z' and Z4
are all hydrogen. 25 19. A compound according to Claim 18 wherein R is
(C,-C9)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring, and selected from the
group consisting of methyl and phenyl; 30 and 



0 4 F E B 2003 WO 00/080l3 123 PC7"/1 B99/01239 Z', Z'-, Z3 and Z' are all
hydrogen. 20. A compound of formula R-A N Z' Zs NH Z4 NH2 5 wherein R is
selected from the group consisting of (C3 C")cycloallcyi,
(CE-C,6)bicycioalkyl, (C6-C,6)tricyclt~alkyl and (C8-C,6)tetracyclyoalkyl,
wherein said groups are partially saturated, fully saturated or fully
unsaturated and are optionally substituted with up to three substituents
independently selected from the group 10 consisting of halo, hydroxy,
(C,-CS)alkyl and (C3-C,)cycloalkyl; A is attached to the carbon atom of R
with which R is attached to the nitrogen atom of the piperidine ring, and
selected from the group consisting of (C,-C,)alkyl, mono-, di, or tri-halo
(C,-C,)alkyl, (CZ-CS)alkenyl, (C2-CS)alkynyl, phenyl-(C,-CS)alkyl, 15 aryl,
and aromatic or non-aromatic heterocyclic comprising four to ten ring atoms
wherein one to four ring atoms are independently selected from heteroatoms,
and said phenyl moiety in phenyl-(C,-CS)alkyl, aryl, or aromatic or
non-aromatic heterocyclic being optionally substituted with up to three
substituents independently selected from the group consisting of halo,
hydroxy, (C,-C4)alkyl, 20 halo (C,-C4)alkyl, (C,-C4)alkoxy, halo
(C,-C4)alkoxy, (C,-C4)alkyl-CO-, phenyl, benzyl, -CHO, cyano,
(C,-C4)alkyl-CO-, NH,-CO-, NHZ-CH2-, amino, (C,C4)alkyl-NH-,
di((C,-C4)alkyl)-N-, (C,-C4)alkyl-CO-NH-, (C,-C,)alkyl-NH-CO-, hydrazino,
azido, ureido. amidino, guanidino, oxo and =N-OH; and 2~ Z', ZZ, Z' and Z'
are independently selected from the group consisting of hydrogen, halo,
(C,-C4)alkyl, halo (C,-C4)alkyl, (C,-C,)alkoxy, (C,-C4)alkylsulfonyl, (C,
J 0 4 F E B 2003 WO 00I08013 PCT1IB99/01239 , 124 C,)alkyl-CO-, carboxy,
{C,-C,)alkyl-COO-, amino, NH,CO-, (C,-C4)alkyl-CONH-, (C,-C,)alkyl-SOz-NH-,
phenyl and naphthyl. 21. A compound of Claim 20 wherein 5 R is selected
from the group consisting of (C;-C")cycloalkyl and (C; C")cycloalkenyl,
said groups being optionally substituted with up to three substituents
independently selected from the group consisting of halo, hydroxy,
(C,-CS)alkyl and (C;-C~)cycloalkyl; 10 A is attached to the carbon atom of
R with which R is attached to the nitrogen atom of the i eridine ring and
selected from the rou consistin of C -C alk 1 PP d~ g P g ( ~ ~) Y mono-,
di- or tri-halo (C,-C,)alkyl, (C~-CS)alkenyl, (C,-CS)alkynyl, aryl, and
aromatic or non-aromatic heterocyclic comprising four to six ring atoms
wherein one to two ring atoms are independently selected from heteroatoms,
and aryl, or 15 aromatic or non-aromatic heterocyclic wherein each of said
aforementioned groups is optionally substituted with up to three
substituents independently selected from halo, (C,-C4)alkyl , halo
(C,-C,)alkyl, (C,-C,)alkoxy, -CHO, cyano, (C,-C4)alkyl-CO-, NHZ-CO-,
NHZ-CHZ-, amino, (C,-C,)alkyl-NH-, di((C,C4)alkyI)-N-, (C,-C4)alkyl-CO-NH-
and (C,-C,)alkyl-NH-CO-; and 20 Z', Z2, Z3 and Z" are independently
selected from the group consisting of hydrogen and ' halo. 22. A compound
according to Claim 21, wherein R is selected from the group consisting of
(C;-C")cycloalkyl, (C;-C")cycloalkenyl, 25 mono-, di- or tri-halo (C;
-C")cycloalkyl, mono-, di- or tri-halo (C; C")cycloalkenyl; A is attached
to the carbon atom of R with which R is attached to the nitrogen atom of
the piperidine ring, and selected from the group consisting of
(C,-C,)alkyl, (C2 30 CS)alkenyl, aryl selected from the group consisting of
phenyl and naphthyl, and aromatic-heterocyclic selected from the group
consisting of furyl, thienyl, 



0 4 F E B 2003 WO 00I08013 125 PCT/IB99/O I239 pyrrolyl, oxazolyl,
isooxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, triazolyl,
furazanyl, tetrazolyl, pyranyl, thiinyl, pyridyl; oxazinyl, thiazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, said aryl or aromatic
heterocyclic being optionally substituted with up to three substituents 5
independently selected from the group consisting of halo, (C,-C4)alkyl,
halo (C,C4)alkyl and (C,-C4)alkoxy; and Z' and Z' are independently
selected from the group consisting of hydrogen and halo; and Z' and Z are
both hydrogen. 10 23. A compound according to Claim 22 wherein R is (C6
C,a)cycloalkyl; A is attached to the carbon atom of R with which R is
attached to the nitrogen atom of the piperidine ring, and selected from the
group consisting of (C,-C,)alkyl and 15 (C,-CS)alkenyl, phenyl and
naphthyl; and Z', Z', Z3 and Z4 are all hydrogen. 24. A compound according
to Claim 23 wherein R is (C,-C9)cycloalkyl; 20 A is attached to the carbon
atom of R with which R is attached to the nitrogen atom of the piperidine
ring, and selected from the group consisting of methyl and phenyl; and Z',
Z'-, Z' and Z are all hydrogen. .A`.A.Af.Ahe.AY
.AA.A@.A9af.Af.A@.A@..AS.A{.A.AS.Ay.AN.A@.AH.A..A@.Ay.A@y.A.Au.A,,.A.AS.AFu
.Ay.A;
.A.Au.Af.A.A.A,(.ASu.A(.A@S.AS.Af.Al!S.A.A{e.A!.AlHy.AY.A.A.AY@.A.A,.A!E.An
.AHE.A(l.A,.A(.AfS.AE.AlE.Al2.A2.A.A.A,.Ay.A.A3.A@2.An.A.AF.A.AF.An.A3.A@@.
A.A.Aa,.A.A,y.An.Au.A,.A,a.A.A.ASn.AE.A.ANf%.A.A!fE.AY.AY%.Al.Af.Ae.Al5.Ax,
,.A .A}.A!.A2
.A.An.A,R.An.Af@L.An,.A5y.A@l.A,.A(y.AS.AHS.AS.AC.ANy.AlC.AYN,D9:Fh@45 FC
h@h@(@h#.#.?????~??~~?888|?><8888|<<?p?8pppp?pp??pppppp?p?p|p~????????|?~?8
?~???????????????0xxxxxxxxxxxxxxxxxxxxxx88888888888888888888xxxxx888888xxxx
x||8`pp??????????????????~?||?|~|<?<??<<?<?<?<<~<?<x<8<8<8<8x<8x<8x>x88>|88
>88>88>88~88~88~88~88~88~88<8x8xxxxx88x8888888888888888888888888888|~>~?|??
????[:3e-&-45 &-C
(#.#.????~~~|>??????>`~~||?~~?~>?8<<x<<x<|<<|>|>><>x|>~~>|x?||>>|`xx<<><<><
<x<pxx|>x<><<><8x8xxx||~x~>>|>|<?<|?x|0xp??|~|8?8??p????xx<?~>||xx?8<~>???x
<<><8x|<xp>>>|xxxxx|8><?<>||??|xx||>||<<x<<>?>>||xxx?x~xxp?|???~??p~p?x8<<?
??||8x?|?~<~?|||||x>0?~?~?|p?|p<px8x8x888<8<8888888888888xxx8x8xxx<x<<><><<
>>~xx8<<><>>?0?<|<>>>>>?>>>>?<?<~<<<qjya i <Rm\
]l>Z}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]c^a]caU]ca]ca]cRa]caV]ca]caV]ca]caV]ca]caV]ca]ca]c^a]ca U]c^a]cRa]ca
Z]),0248Z$5="(0DS_n{vqlfa\W]]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca!PB
"4#z########$%6';
'')])******++y,,j--.ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]c^aU]ca]caU]ca]ca]ca]ca]
ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!.!...(/7///(0{001
1f23%3'363E34u56778:::!:1:|::4;E;
}wrmhc^Y]]c]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!E;
;[=5?BA/BBBBBBBBCCCCCDDDQE;FGJHJKKKKKPQQ1R|vpkfa\W]]]ca]ca]ca]ca]caU]caU]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c
a]ca!1RRFS]SSSSSSSpTT&UGUU-VUVVNWWX9YYZZE[h[w[[[[[5\\|wrmhc^Y]]]]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]
ca]ca]ca]ca]ca!\\J]^^___a__`bbb
ccc+cdgggBhijgjjjjjjjm|n{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]ca]ca
]c^a]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!|nnn5o@oo!p$
prppp!q3qBq`qqq:rIrrrr&s7sssssIttttufu}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
fuvuuuv2vuvvv
wWwfwrwuw}wwww:xIxxx-y=yAyByyyyzIzozz{zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!{e{{|N|||M}~~Q`lo,t'($}xsnid_Z]]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!DoDNT:K90}xrmhb
]X]]]]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!08Q D$v~*@/p${
fwzp|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!p1Ng
<KNW{Q558Q~|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!~
(+::Hhx~@r{vqke`ZU]caV]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c*a]ca]ca]c
a]ca]c*a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca!:YM2|+{gl{<g{{vqkfa\W]]ca
]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]
ca]ca]caV]ca]ca]ca]ca]ca!{GJr+6:=@BHPi!~vqid_ZUkfa\W]ca]ca]ca]caD\]ca]caD^]
ca]ca]ca]ca]ca]caU]caU]caU]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca
g>\/_nt?=Lm2~ytoje`ZU]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]caU]ca]caU]ca]ca]ca]caV]ca]ca]caV]ca]ca]ca]ca]ca!K58&FTW`cr{!noJ8zupkfa[V
]]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
]caV]ca]caV]ca]ca]ca]ca]ca]ca!*7:CQcjsu*39.L{upke`[V]]ca]ca]caV]ca]ca]caU]c
aU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cJa]ca]ca]ca]ca]ca]ca]ca]caU]c
a]ca]ca!A.Z>w];
JWg|vqlgb]Xke`[V]]]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]caV]ca]caV]ca]caV]ca]ca]c
a]ca]ca]ca]caV]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca
1'470~)<~#$A2/|wrmhc^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!CuxpT4CORaV+A}`vzupkf`[V
]]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c^a]ca]ca]ca]ca]ca]ca]ca]ca!a&1.<t[f  m |
0(~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]caV]ca]ca]c^a]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca!(dudcQF@22N~ytoje`[V]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]
ca]ca]ca]c^a]ca!NS  =    G!!!""*# $$%a%j% 



&f&&&&H'B(2)A)}xrmhc^Y]]c]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!A)))+2,;,-h-.
../01[2j22333{4466687L777788A99~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca]ca]ca]ca]ca!99999
99,:l::::;0;
;<d====!>'>>>??????@{@@@|wrmhc^Y]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca!@@3AAABBB=CZCC
CCDDD.EEEEEEE+FlFFFF0GGHgHHH}xsnid_Z]]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!HkInIxIOJ2
KKKKKKKKLdLrLZMMNUOOOP7QQQkRS#SwSpTTTTT|wrmhb]W]]U]ca]caU]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c
a!TFUUU?VrWWXKYY7ZZ0[[[\l\\\\\]Y]]^S^^_
`]``aXaoa|wrmhc^Y]]U]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!oazabibbchcddee,e/e?emeeee2f
ff-g|hhi#j6jjjjjjFk|k{vqkfa\W]]]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!|kk4lCl^lmmmmmnn
xoooFpspppp*qq*r}rr0s?sKsNs]sttuu{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca!uvbv
nvvvwowwwwxy
z/zJzQzzzz{{3|E||||>}P}}}~A~~|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!~~V]
#2MP[E"3N&;
JVY|wrmhc^Y]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!Ys#BKL"e}xsnid_Z]]]]]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!Vum{k.Xf7{vqlgb]Xnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]caV]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]caV]ca]caV]ca]caV]caV]ca]ca
*]kH1k0l>}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]caU]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!W"L?Q\B8x9GA,;
|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca!;GJY'v|a{c;[j
rzupkfa\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]c^a]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca![!pwJdgr^j<Gm|~ytoid_ZU]ca]ca]ca]caU]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]caV]ca]ca]ca]caU]ca]ca]ca]ca]
ca]caV]ca]ca]ca!b}]lx{H\hwztoid^Yid_ZU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]
ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca
-01]@R]_&578U{vqlga\W]]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!<Va_)&1}$r'(38IX+j5Q\|wrm
hc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!\47.Xsop
}xsnid_Y]]V]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1fg
>RZb#6*|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca!C\ m),:=dsj
M}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!  %
%8JU>nr4N}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!N@5FSVar+F*Afd}xsnid_Z]]]]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!f/!q""#+#.#K#q####($"%%&&&'((((()))*W++,C-|wqlgb]X]]]ca
]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]
ca]ca]ca]ca]ca]ca]ca]ca!C-Y.../T0001l1111q2w2222222I333`4445g5z55a667|wrmhc
^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!7Q77777M8f8q8888889:;!;,;x;
;;<<=G=l=====)>C>>}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!>>?.??@@@AABCtCCCCD8
EEEEEEF&GG8HHI#JhK|KL$M}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$M~MMM
N5NDNPNSNbNmNNNOMOAPPPXQoQzQQQ%RRR@STS_SSSSSS}xsnid^Y]]]]caU]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!SoTU>UUFV[VfVVVWGXXYGYYYYYZZ2Z[f[
\\&]^o^^,_?_J_`|wrmhc^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!`aiaxaaEbbb<cdLee-f$g{g
hhhhhixiijjijtjjlilmrmmm}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!mnonpq+q7q:qIq
XrrsMtuuv(w~w+xAxPxxx,y~yyyyyz,z7zzX{}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!X
{y{||}.}9}}}}~g~~bOBM_;
VS}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!S_b02=GRX\25i+m[%14zupkfa\W]]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]caV]caV]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!4CM";
_l7\Q_zE&x|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!x]-,_y6|wrmhc^Y]]]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]c
a]ca]ca]ca]ca!?]\*5:!i,J+:;
XX-{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!-{"rXT
|wrmhc^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca!2]\
+Y%QX)4:[}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!nh):Y}xsnid_Z]]]]]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca!'+H?et!.@a9GQr}xsnid_Z]]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!a|
!"4%'8{vpkfa\W]]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca!-RZHgKpGna}xsnid_Z]]c]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca!c+~N5
[&z/U}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(
XlxG1@2}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!@G,;<W@P\1zi * s
}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!s   !Q!!!A"x""""""I###K%%%%&f&&
'a'''*))*
+=+L+X+}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!X+\+l+,---h/001334448#8&81848:8P
8W88888889.9:9>9M9}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!M9c999::&:::;f;<<
>}>>>"?w????@B;
BSB[BBCDDEFkF}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!kFzFFFFGGH
JKLMpMMM)NoNNNzOPnQqQQQ1RR%S(SUSmSST
T}xsnid_Z]]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! T/T;
T?TPTuTTTT2VXYZZZ7[Z[[=\a\]d]]^Q^__```aZaab|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca!bbb+bcHdKdeefZZZ7[Z[[=\a\]d]]^Q^__```aZaab|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caaqgy|Z;`` #10%v&'()-&!`` #10%CC&'()-&!`` #10%PP&'()-&!3` #10%&'()-&
L10%&'()-`'10%&'()- y zX9. 10#@510%&'()-!S`` #10%&'()-&!\`` #10%&'()-&``
#10%&'()-&!\`` #10%&'()-&!f`` #10%&'()-&<EgE
10#@!0`9'10%tt&'()-!x,Y$10%&'()- !,Y$10%ZZ&'()- ,Y$10%t &'()- &10%t&'()- 10



10ERm\  wU3E
10!<z#10%&'()-!Az#10%&'()-!AS#10%tt&'()-!'!10%uu&'()-Z!L-10%bb&'()-!/9'10%E
PEP&'()-Z[\]lyk]O0 '10%&'()- 10 10
10!lp3(z#10%&'()-!l3(z#10%&'()-!q3(z#10%tt&'()- {3(z#10%&'()-l>Z]wU6]O0
f'10%&'()-!f#10%&'()- !f#10%&'()- !Y#10%&'()-!)Y#10%&'()-!)
Y#10%&'()-])uj_@ '10%z&'()- 10 10
10510%&'()-L3S10%&'()-110%&'()-!)s!10%&'()-:)8Z}[9j_@
!S`f10%zz&'()-9!3`f10%&'()-910%z&'()-s10%z&'()- !0 10%zz&'()-3!t:
10%&'()-3$=g}^?j_@ !.10%z&'()-`*10%z&'()-@*10%zM&'()-@!X  10%zjzj&'()-'!3
10%%%&'()-'lM10%z&'()-"(0ABCD}[M?1  10rr 10rr
10rr!0y10%rr&'()-M!\0y10%ss&'()-M!0y10%&'()-M.-10%z&'()-`-10%z&'()-DS_nodBM
?1  10rr 1!`
#10%hh&'()-f&Z10%`&'()-fl!10%`&'()-#Y10%`&'()-10%`&'()-&'m10%`&'()-oPB
!"}[<M?1  10rr #10%`s&'()-! #10%&'()-#10%`&'()-`!l#10%&'()-`D,!10%`&'()-!`
#10%PP&'()-"4#w#x#y#z####~_@  10rryt10%&'()-Fm10%&'()-9'10%X&'()-  10` 10`
10`s3Z10%`&'()-!q*y#10%&'()-&######$%zX6~_@  



10!Sy#10%&'()--!Sy#10%nn&'()--!P9Y10%ii&'()-M!f9Y10%^^&'()-M!39Y10%++&'()-M
#l10%&'()-%L''()])*z[9~_@
10!!c4y#10%&'()-L110%&'()-*#10%&'()-!h*#10%&'()-!8#10%&'()-!A#10%&'()-*}*~*
******uV7  10!# 10%`&'()-s10%`&'()-3Z10%`&'()-9'@m10%`&'()- 10 10
10!T4y#10%&'()-L**++y,,j-z[9uV7
10!!XFg#10%&'()-Zy10%`&'()-S,!10%`&'()-!s#10%~~&'()-!>s#10%XX&'()-!
s#10%SS&'()-j--.!...(/}^?uV7
10!!XS#10%`&'()-"10%`&'()-!Xg#10%&'()-,10%`&'()-,`!10%`&'()-!Fg#10%&'()-Z(/
7///(0{00dBuV7
10!!X!C,,!10%&'()-,,!10%`n&'()-s*!10%`&'()-S(10%`&'()-'!10%`&'()-l%S10%`&'(
)-011f23333%3}oaS4  1,Y10%&'()- 10 10
10!f4f#10%&'()-&!f4f#10%&'()-&F1!10%`&'()-/y#10%`&'()-%3'3E3{44u56}[9aS4
1!DS#10%&'()-!j 3#10%&'()- 3#10%h &'()-! 3#10%&'()-!$f
10%&'()-f`10%&'()-677K88U9:wU3aS4
!a94g#10%((&'()-:!94g#10%&'()-:!k9#10%22&'()-!l9#10%&'()-!9#10%kk&'()-!9#10
%SS&'()-::::::!:1:|:xY:
!aF!10%\&'()-#lz10%\&'()-f10%\&'()-,10%\&'()-'fl10%\&'()- 10(( 10((
10((|::4;E;;<[=^<xY:  !a!y#10%\\&'()-!#10%\\&'()-10%\&'()-!10%\\&'()-
!10%\&'()-10%\&'()-[=>5?@BAA/Bz[<xY:
!aSL3!10%\&'()-mSL3!10%\&'()-m!k,)#10%\\&'()-t!k,)#10%\\&'()-t#10%\&'()-!f#
10%z\z\&'()-/BBBBBBBBBbC  !ay10%'o&'()-Slm10%'o&'()-s'@10%'o&'()- 10\ 10\
10\S :10%\&'()-f8T#10%\&'()- 



BBCCCCCDaBbC  !aS10%'o&'()-!;,#10%bobo&'()-
310%'o&'()-&!10%'o&'()-F!10%'o&'()-$Y10%'o&'()-DDDQE;FGJH^<bC
!a!%#10%'o'o&'()-`!k`y#10%'o'o&'()-!k`y#10%oo&'()-&#10%'o&'()-!10%'o&'()-!1
0%'o&'()-JHYIJKKKKKK}oP1 l10%&'()-'m10%&'()- 10oo 10oo
10oo!t%#10%oo&'()-`!t%#10%oo&'()-`!%#10%oo&'()-`KKLXNPPQ}[9oP1 !p@
f#10%&'()-!t@
f#10%44&'()-fF#10%&'()-!tfF#10%44&'()-!fF#10%HH&'()-S#Yy10%&'()-QQ1RRFS]SS}
^?oP1 !@y8S#10%&'()- 6S10%&'()- 510%&'()-
!a@*f#10%!!&'()-!k@*f#10%++&'()-S)Z10%&'()-SSSSSSSSSbC
!#YS10%&'()-S10%&'()-Y10%&'()-s'10%&'()- 10 10 10Y:10%&'()-SpTT&UGUU-VdBbC
!!f#10%&'()-3!10%&'()- yZ 10%&'()-y10%&'()- M!10%U&'()-9
M!10%&'()-9-VUVVNWWX9Y^<bC !!)f&$#10%&'()-!f&$#10%&'()-K
10%&'()-f#10%&'()-_!f#10%ff&'()-_Y ` 10%&'()-9YYZZE[e[f[g[h[}^SH= !! 10 10
10  3:10%&'()-!S6y#10%&'()-3 L310%&'()-3
110%&'()-!f3.z#10%&'()-h[w[[[[[5\dESH= !! 10 10%`&'()-
10%`&'()-#10%`&'()-`,10%`&'()-3Y10%`&'()-'10%`&'()-5\\\J]8^^^}^?SH= !! Y  



10%`&'()-,z#10%`&'()-!,z#10%&'()-l 10%`&'()-!` l10%{{&'()- Y
10%`&'()-^___a__`^?SH= !! &' 10%`&'()-!%#!10%II&'()-@f 10%`&'()-!D-10%&'()-
F 10%`&'()-L!10%`&'()- `bbbbbb cc~_@ !! Y10%t&'()-`'10%t&'()- 10` 10`
10`910%`&'()-*y#10%`&'()-!F*y#10%vv&'()-cc+cdefg}[9~_@ !#10%tt&'()-
!Y#10%<<&'()- !#10%TT&'()- !#10%pp&'()-
#3z10%t&'()-@10%t&'()-gBhijgjjjjj}^SH= ! 10t 10t 10t@810%t&'()-f610%t&'()-
!pL'#10%&'()-!/L'#10%]]&'()- %10%t&'()-jjjjjjkb@SH= ! 1!|Ff#10%&'()-`
aFf#10%>&'()-`S#F10%&'()-sf10%&'()-10%&'()-9'10%&'()- ksl'mmm|nnxY:SH=
!l"10%&'()-f#10%&'()-
6Ff#10%e&'()-`!Ff#10%XX&'()-`!Ff#10%&'()-`!Ff#10%uu&'()-`nn5o@oo!p$p^?SH=
!S/10%&'()-!~y,10%&'()-!y) 10%&&&'()-fs'10%&'()-F
%10%&'()-&$!10%&'()-$prpppp!q0q1qaB7=  10 :10%&'()-Sf8@
10%&'()-610%&'()-!nL310%&'()-L310%&'()-@110%&'()-1q2q3qBq`qqq:rgH=
10`10%&'()-,l 10%&'()-! M!10%ww&'()-y!G M!10%@@&'()-y'y10%&'()- 10
10:rIrrrr&s7sdEH=  10Y10%&'()-Sm10%&'()-y@10%&'()-yz10%&'()-f10%&'()-,
10%&'()-7sssssIttdEH= 



10@y s10%&'()-y#10%&'()-,s10%&'()-Ss10%&'()-10%&'()-Sy10%&'()-tttufuvuudEH=
10,*g10%&'()-(@10%&'()-y&'m"10%&'()-% 10%&'()-,#10%&'()- "
10%&'()-uuv2vuvvvaBH=  10410%&'()-,3G10%&'()-@Y110%&'()-!ky/
10%&'()-,-10%&'()-@,10%&'()-v wTwUwVwWwfwrwuwbC
10@10%M&'()-@YY10%M&'()-&10%M&'()- 10 10 10y,810%&'()-,s6t10%&'()-
uwwww:xIxxaBbC  1010%M&'()-!10%;;&'()-L10%M&'()-y
10%M&'()-10%M&'()-$Fy10%M&'()-xx-y=yyyydEbC
10Z10%Mc&'()-SLm10%M&'()-"10%M&'()-S-10%M&'()-
10%M&'()-f10%M&'()-yzIzozz{e{dEbC  10,%!10%M&'()-,$!10%M&'()-yY"10%M&'()-
10%M&'()-ySG10%M&'()-@`10%M&'()-e{{|N|||M}dBbC  10!p/f#10%&'()-
.!10%M&'()-y,'!10%M&'()-y*10%M&'()-)10%M&'()-`'f#10%M&'()-M}~~NOPQ`lbC
10!Fm10%&'()-S&m10%&'()- 10M 10M 10M:
10%M&'()-S8S#10%M&'()-1'!10%M&'()-&lo,dEbC  10!S&10%&'()-l S
10%&'()-!10%&'()- !10%&'()- #3f10%&'()-s,10%&'()-t'}^?bC
10@!10%&'()-!10%&'()-!\lS#10%&'()-10%&'()-S!10%&'()-! #10%&'()-(v<}[9bC  



!@/#10%VV&'()-m!}@/#10%QQ&'()-m!SF"#10%CC&'()-!SF"#10%HH&'()-
!10%&'()-yg#10%&'()-$uV7 F10%t&'()-%m10%t&'()- 10LL 10LL
10LL!@@8y#10%LL&'()-610%&'()-4 10%&'()-aBuV7 @@!10%t&'()-!`
"10%]]&'()-S&Y10%t&'()-f!10%t&'()-m# 10%t&'()-,10%t&'()-DozX6uV7
!ps#10%&'()-!s#10%&'()-s#10%t&'()-!es#10%
&'()-!\S#10%&'()-!\S#10%&'()-orP7 !ps#10%!! '10%U|U|&'()-&g10%4|&'()-  10tt
10tt 10tt!kY1T#10%tt&'()-!Y1T#10%?4?4&'()-DNz[9P7
!!6,#10%j|j|&'()-,#10%4&'()-!,#10%||&'()- x10%4|&'()-!P9-#10%||&'()-!d
'10%||&'()-NT:K9}^<P7
!!!Pf&'#10%||&'()-zl%H!10%4|&'()-"10%4|&'()-!3y#10%g|g|&'()-Z!y#10%&'()-ZY
10%4|&'()-9`A !!!@Y10%&'()- @Y10% &'()-'10%&'()- 104| 104| 104|9s10%4|&'()-
f7#10%4|&'()- 08Q a?`A !!!!tf!10%44&'()-Z! "10%&'()-f10%&'()-l
10%&'()-y10%&'()-#3z10%&'()- D$v~dE`A !!!!t10%&'()-3
10%&'()-S`!10%&'()-@10%&'()-&Y-#10%&'()-f!10%&'()-Z~*@}^?`A !!!,- 10%&'()-
*F 10%&'()-!F&'S#10%&'()-@# 10%&'()-!s@# 10%33&'()-@f 10%&'()-@/mnaB7A ! 10
910%&'()-,8@#10%&'()- s610%&'()- 410%&'()- 310%&'()-!/@#10%~~&'()-nop${jKA 



! 10 10%&'()-@9!10%&'()-m!t@9!10%&'()-m$10%G&'()-&10%&'()- 10 10 fwz}^<KA !
10!q#10%&'()-SM!10%&'()-Y10%&'()-
10%&'()-!`M!10%&'()-l!`M!10%&'()-lp1NgaBKA !
10!q210%&'()-F1@10%&'()-!y/#10%``&'()-,10%&'()- `*&!10%&'()-#10%&'()-Sg 9:;
<KWbC ! 10!q,Y10%'o&'()-y&@10%'o&'()- 10 10 10y8z10%&'()-F
`610%&'()-4M!10%&'()-W{QaBbC ! 10!qy!10%'o&'()-!  10%oo&'()-y910%'o&'()-
10%'o&'()-$3f10%'o&'()-10%'o&'()-QdBbC !
10!q!nS!10%'o'o&'()-f9F10%'o&'()-&10%'o&'()-f10%'o&'()- Y  Z10%'o&'()-Y f
10%'o&'()-55aBbC ! 10!q$g#10%'o&'()-F!a`$g#10%oo&'()-F@F"S10%'o&'()-
10%'o&'()-10%'o&'()-S@10%'o&'()-58Q  ^PB4  10'o'o 10'o'o
10'o'o!f1S#10%'o'o&'()-!/S#10%oo&'()-@.L10%'o&'()-@f, 10%'o&'()-@)
10%'o&'()- (+:dEPB4  10'o'o 



1fF !10%M&'()-10%M&'()-#10%M&'()-L10%M&'()- l10%M&'()-f&10%M&'()- :H}^<PB4
10'!(S10%upup&'()-S10%M&'()-!0S10%&'()-!S10%yy&'()-
10%M&'()-f10%M&'()-HhxwX9PB4  10S*10%M&'()-S10%M&'()-!S10%c Fc F&'()-!
YS10%mm&'()-!~`S10%MM&'()-!N`S10%&'()-@dE:/  10M 10M1 10%M&'()-S/10%M&'()-
.:10%M&'()-y, 10%M&'()-f810%M%&'()-/10%M&'()-:YuV4/  10!
10%nn&'()-!10%&'()-!s!10%&'()-m$ 10%&'()-fFm10%&'()-&10%&'()- 10MYM}^?4/
10!s 10%&'()- 10%&'()-!Y3%10%&'()-!10%&'()- 10%&'()-!V 10%&'()-2|+{}[<4/
10!* 10%&'()-!aL&'T#10%&'()-%10%&'()-#-10%&'()-!Ds-#10%&'()-Y!`s
10%&'()-{gaB4/  10!L,8-#10%&'()-s6 10%&'()-4 10%&'()-3
10%&'()-!XL-@#10%&'()-F@, 10%&'()-ijkl{<~\:  10!!,M'10%UU&'()-@!9,M'10% z
z&'()-@!',M'10%&'()-@',10%g&'()- 10 10 109 10%&'()-<#g.{}\=~\:
10!!Sg#10%&'()- SSg#10%''&'()-@@!10%&'()- @&!10%&'()-!;
`#10%&'()-!`#10%&'()-{GJzX9~\:
10!*!10%&'()-!\&f#10%00&'()-![S#&!10%&'()-!Y@10%&'()-:!qY@10%EzEz&'()-:,10%
&'()-JrbC  10!&m10%:&'()-3(m10%:&'()-  10 10 



10/10%&'()-@s-10%&'()-+ 10%&'()-+6=zX9bC  10!z10%:&'()-!XL10%&'()-!sG
10%::&'()- !sG 10%&'()- !BsG 10%++&'()- S 10%:&'()-=@BHPei}[9bC
10!!,)10%5N5N&'()--!c
,)10%&'()--!u,)10%BB&'()--!,)10%ff&'()--l(M10%:&'()-M$10%:&'()-i~shI
10!!,)10&10%&'()- 10: 10: 10:9!10%:&'()-3y10%:&'()-s<-10%:&'()-;
10%:&'()-!iDwU4shI  10 S `'10% &'()-!PS `'10%pp&'()-!TS `'10%uu&'()-!)S
`'10%&'()-!US `'10%&'()-!S `'10%&'()-g>z[<shI  10
310%&'()-,2z10%&'()-s0f#10%&'()-!0#10%&'()-a!M#10%&'()-a![S 10%&'()-BuV7
10 y#Fz10%&'()-,10%&'()-l10%&'()-&10%&'()- 10 10 10!F7f#10%&'()-/_aBuV7  10
y#flS#10%&'()- 10%&'()-10%&'()-!;&#10%&'()-10%&'()-10%&'()-nt?^<uV7  10
!F(M$10%NN&'()- !%z#10%&'()- 3"10%&'()-!sSS#10%KK&'()- 10%&'()-
&10%&'()-f:;<=Lm~_=  10 !!>Y'10%4|4|&'()--S&ym10%4|&'()- 10 10 10
910%&'()-*z#10%&'()-!*z#10%mm&'()-mK58}^?~_= 



10 !!f`'10%4|&'()-,
10%4|&'()-y#10%4|&'()-!y#10%||&'()-10%4|&'()-!Y'10%||&'()--8vCDEFT`{\=  10
!F10%'o&'()-&m10%'o&'()- 104H 104H
104HS(#10%4H&'()-F!S(#10%||&'()-F!MS(#10%||&'()-F`cr{!}^?{\=  10
!!10%'o&'()-@!10%'o&'()-!/ "10%oo&'()-!s!10%'o'o&'()-#
10%'o&'()-10%'o&'()-!nokdB{\=  10 !!N&S#10%'o'o&'()-Gfs!10%'o&'()-y
10%'o&'()-y!10%'o&'()-9Y@#10%'o&'()-!10%'o&'()-kJ8z[<{\=  10
@-!10%'o&'()-@@,!10%'o&'()-S* 10%'o&'()-!f "g#10%oo&'()-!p
"g#10%oo&'()-!@&S#10%gogo&'()-G8*4567Cuj_@  10 3m10%B&'()- 10'o 10'o
10'o@s610%'o&'()-410%'o&'()-@F1 10%'o&'()-!k/g#10%oo&'()-CIQcjsuz[<j_@  10
10%B&'()-m10%B&'()-!`10%BB&'()-F10%B&'()-m!#L10%BB&'()-!L10%33&'()-uwU3j_@
1!;#10%BB&'()-!!l'10%&'()-!l'10%&'()-!l'10%&'()-!S10%&'()-!FS10%&'()-z[9j_@
1!!@@&!10%::&'()-10%B&'()-m!810%BB&'()-m!10%&'()-@!!10%BB&'()-@!3!10%-S-S&'
()-@*39wU3j_@
1!0@&!10%%%&'()-!?@&!10%ee&'()-!1@&!10%+[+[&'()-!0@&!10%CC&'()-!h@&!10%bSbS
&'()-!@&!10%((&'()-9uV7  1!#F10%t&'()-@10%t&'()-l10%t&'()-&10%t&'()-  10BB
10BB 10BB!Q@&!10%BB&'()-LAdEuV7
1!#F,!10%t&'()-10%t&'()-,S10%t&'()-@!10%t&'()-9
#10%t&'()-@9!10%t&'()-.ZdEuV7  1!#Fy#10%t&'()-y,10%t&'()-
10%t&'()-,!10%t&'()-,&!10%t&'()-lz#10%t&'()->]dEuV7  



1!#Ff-10%t&'()-S,10%t&'()-*!10%t&'()-(!10%t&'()-9'#10%t&'()-
&!10%t&'()-]89:;JWbC  1!#F@l10%:&'()-%f10%:&'()- 10t 10t 10t@8:10%t&'()-l1
10%t&'()-/T#10%t&'()-Wg1dEbC  1!#Fy&!10%:&'()-10%:&'()-Ls10%:&'()-
!10%:&'()-&10%:&'()-#l10%:&'()-'470dEbC
1!#F!10%:&'()-!10%:&'()-L10%:&'()-&10%:&'()-10%:&'()-3 10%:&'()-0~)aBbC
1!#f)!10%:&'()-&`'z#10%:&'()-y%!10%:&'()-y$ 10%:&'()-!tf#10%&'()-mS
10%:&'()-<~#xmbC  1!#'m10% U&'()- 10: 10: 10:f :-10%:&'()-f8z#10%:&'()- f1
10%:&'()-/z#10%:&'()- #A2/}^?mbC  1!@S#10% U&'()-!10% U&'()-! "10%UU&'()-
9!10% U&'()-!C 10% U U&'()-Y:!10% U&'()-/CaBmbC  1! $10% U&'()-lY"10%
U&'()-!N,T#10%[U[U&'()-10% U&'()-!10% U&'()-9!10% U&'()-CuxpdEmbC  1!Y
.!10% 



U&'()-Yf,!10% U&'()-l*!10% U&'()- )10% U&'()-s'10% U&'()-Y%10%
U&'()-T1234C~sh]>  1!&'m10%:&'()- 10 U 10 U 10 UY:!10% U&'()-/f#10% U&'()-
kp/f#10%x) x&'()-)!t/f#10%UU&'()-CORaaBh]>  1!ysM10%:&'()-!
#10%&'()-y:!10%:&'()-&# 10%:&'()-10%:&'()- l10%:&'()-V+AdEh]>
1!,l"'!10%:&'()-!10%:&'()-@&9!10%:&'()-&lS#10%:&'()- 10%:&'()-S10%:&'()-
A}`}^?h]>  1!3.10%:&'()- ,!10%:&'()-*'!10%:&'()-
!Ns'g#10%&'()-,%'!10%:&'()-!L,l"'!10%&'()-`vadYNC  1! 10: 10:
10:8S#10%:&'()- 6!10%:&'()- @5!10%:&'()-S310%:&'()- 110%:&'()- &dEYNC  1!
&!10%&'()-&!10%&'()-$3S10%&'()-&10%&'()-F10%&'()-&10%&'()-1.aBYNC
1!'!10%&'()-,10%&'()- 



,10%&'()-s'!10%&'()-!N -#10%""&'()- 10%&'()-.<t  ~\:YNC
1!!f,s*#10%::&'()-!\@#10%00&'()-!a@#10%55&'()- t@#10%HDH&'()-Y
10%&'()-yY10%&'()- j k l m | vk`A  1!!f&10%&'()-4 10 10
109!10%&'()-,s6z#10%&'()- f,s6z#10%::&'()-410%&'()-|    0(dBk`A
1!!f!&-#10%&'()-l
`!10%&'()-M!10%&'()-&$F10%&'()-`,10%&'()-SF10%&'()-(duda?k`A
1!!!Sy#10%&'()-M!10%&'()-l#10%&'()-!s!10%&'()-S3 10%&'()- 10%&'()-dc~_=k`A
1!!!kSy/#10%&'()-`*:!10%&'()-Y(:!10%&'()-!S9$#10%&'()-
yS9$#10%&P&&'()-F"10%&'()-QFuj_@  1!!!&10%T&'()-  10 10
109:!10%&'()-!aSL6#10%&'()-,410%&'()-31:10%&'()-@dEj_@
1!!!910%T&'()-g10%T&'()-3!10%T&'()-$10%T&'()-f10%T&'()-S10%T&'()-22dEj_@
1!!!`S#10%T&'()- 



L 10%T&'()-sS#10%T&'()- 10%T&'()-  !10%T&'()-y 10%T&'()-NSdEj_@  1!!!)
10%T&'()-9`'S#10%T&'()-% 10%T&'()-$ 10%T&'()-l"10%T&'()- 310%T&'()-S
}^SH=  1!! 10T 10T 10T&f8:10%T&'()-1!10%T&'()-!& .f#10%TT&'()-y,
10%T&'()-!*%10%ZZ&'()-  =    G!aBSH=  1!! 10Ss10%&'()-
10%&'()-'!10%&'()-!>,l$10%&'()-,l$10%c&'()-&S10%&'()-G!!!""*# $aBSH=  1!!
10`!10%&'()-Yz#10%&'()-!10%&'()-!10%&'()-!10%&'()-!,#10%&'()- $$%a%j%
&f&^?SH=  1!! @)!10%&'()-!S%#10%&'()-9$10%&'()-"!10%&'()-
!10%&'()-!pyyg#10%&'()-f&&&&H'B((a?SH=  1!!
!@6y#10%&'()-m1!10%&'()-m@0y#10%&'()-,10%&'()-!,10%NN&'()-*t10%&'()-(/)0)1)
2)A)_)))uV7  1! f10%&'()-Y`!10%&'()-Y`!10%&'()-'10%&'()- 10CC 10CC
10CC!@6y#10%CC&'()-m)"*b++-h-.z[9uV7  1!!fS #10%&'()-&#10%&'()-!;&#10%&'()-
f#10%&'()-s!; f#10%&'()-s!D f#10%&'()-s./001X2Y2Z2[2{YK=/  10 10 



10!XS1#10%&'()-!SS1#10%&'()- \S1#10%V&'()-!XS(y#10%&'()-S
#10%&'()-[2j2233l3{4z[<K=/  10s#10%B&'()-&s#10%f&'()-&!@3`'10%pp&'()-
!03`'10%*B*B&'()- !3`'10%BB&'()- &f10%B&'()-{44K566687dEK=/  10y #10%&'()-y
#10%B&'()-y10%B&'()-#10%B&'()-#10% &'()-F%10%B&'()-87L77778L8aBK=/
10Y1:!10%&&'()-'f/:10%B&'()-@,10%B&'()-*!10%B&'()-!l(10%{B{B&'()-f9'-10%B&'
()-L88A9999999bC  1010%&'()-%S10%&'()- 10B 10B
10Bf@810%B&'()-Y1:!10%B&'()-'Y1:!10%B&'()-'9999,:l::dBbC  10! "10%xx&'()-F
10%&'()- 10%&'()- 10%&'()-# 10%&'()-10%&'()-:::;0;;<dBbC  10!f#10%&'()-
S!10%&'()-33,10%&'()-fy10%&'()-410%&'()-y`-10%&'()-<<&=d====z[<bC
10-310%&'()-,s*10%&'()-!l($10%]]&'()-  tf#10%}&'()- !yf#10%  &'()-  f#10%
&'()- =!>'>>>????^PB4  10 10   10   



10  !y8S#10%  &'()-`610%&'()-2!10%&'()-F110%&'()-!p/!10%&'()-??????@dEPB4
10 10   1&!10%\&'()-
10%\&'()-#3z10%\&'()-@10%\&'()-F10%\&'()-&10%\&'()-@{@@@@3AAa?PB4  10 10
!D9l#10%X\X\&'()-Z9l#10%&'()-ZF10%\&'()-Sy10%\&'()-!10%\&'()-!l
L10%\\&'()-ZAABBB=CZC^?PB4  10 10  #10%&'()-G!f#10%z\z\&'()-Gf &!10%\&'()-f
&!10%&'()-!k&@f#10%\\&'()-y10%\&'()-ZCCCCDDDdEPB4  10 10
S4-10%\&'()-S1M!10%&'()-/m"10%\&'()-.F10%\&'()-f*10%\&'()-S(#10%\&'()-D.EEE
EEEEEbC  10 10  @Fl10%`&'()-f&10%`&'()- 10\ 10\
10\S:10%\&'()-S8f#10%\&'()-f6!10%\&'()-EEE+FlFFFdEbC  10 10
y-10%`&'()-m%10%`&'()- 



@10%`&'()-3!10%`&'()-y#F10%`&'()-sf10%`&'()-FF0GGHgHH}^?bC  10 10
@S!10%`&'()- SF10%`&'()-f 10%`&'()-
!Ny#10%&'()-G!fy#10%ff&'()-G3F10%`&'()-HHIkInIxIIdEbC  10 10
*'!10%`&'()-Fl,)410%`&'()-s'10%`&'()-, !10%`&'()-, !10%`h
&'()-10%`&'()-IOJ2KKKKKKKuj_@  10 10  %10%M&'()- 10` 10` 10`y8910%`&'()-5
10%`&'()-z!f/f#10%&'()-*'!10%`&'()-FKKKKLdLrLL^?j_@  10 10  y:!10%Mq&'()-m!
'10%&'()-l 10%M&'()-&!10%M&'()-10%M&'()- !*Ft!10%11&'()-LZMMNUOOOaBj_@  10
10  S
&!10%M&'()-f#10%M&'()-fs&!10%M&'()-!I&lz#10%&'()-Gy'!10%M&'()-y:!10%M&'()-m
OP7QQQkRSa?j_@  10 10
!p/#10%&'()-,S,'!10%M&'()-@*&!10%M&'()-@(&!10%M&'()-3"#10%M&'()-!p3"#10%&'(
)-S#SwSTmTnToTpTT}oaS4 



10%m10%&'()- 10 10
10!t6#10%&'()-!~6#10%MM&'()-,4!10%M&'()-,&310%M&'()-TTTTFUUUdEaS4
10%m10S9!10%&'()-S !10%&'()-S!10%&'()-#F10%&'()-s@
10%&'()-,Fm10%&'()-U?V~VrWWXXaBaS4
10%m,&!10%&'()-,&!10%&'()-!l$10%''&'()-@!10%&'()-@!10%&'()-`
#10%&'()-XKYYY7ZZ0[aBaS4  10%m*!10%&'()-!L'$10%&'()- !10%&'()- !10%w &'()-
!10%&'()-@#10%&'()-0[[[\l\\\aBaS4  10%m4z10%&'()-93!10%&'()-1
10%&'()-!X/10%&'()- .!10%&'()-f,!10%&'()-\\\\\\]Y]]`A  10%L!10%&'()-
\Fs!10%?&'()-Fs!10%&'()-% 10%&'()- 10 10 10f8M10%&'()-]^S^^_ `]`dE`A
10%99!10%&'()-fz#10%&'()-`!10%&'()-' #10%&'()-9:!10%&'()-
!10%&'()-]```aXaoazadE`A  10%%10%&'()-Y"10%&'()- &!10%&'()-@910%&'()-
99!10%&'()-99!10%&'()-zaabibbchc}^?`A  10%/#10%&'()- l
.'!10%&'()-lf,'!10%&'()- *!10%&'()-!&Y`'M$10%&'()-!Y`'M$10%]]&'()-hc2ddd
eeeeexmbC  10%f&10%&'()- 10 10 



10Y :10%&'()-f8#10%&'()- l1!10%&'()-9l1!10%&'()-9e,e/e?emeeedEmbC
10%@3!10%[&'()-@3!10%&'()-@3!10%p&'()-f#Y10%&'()-`f10%&'()-l10%&'()-eee2fff
-gdEmbC  10%z#10%&'()-,!10%&'()-,
'!10%&'()-@y10%&'()-10%&'()-Lt10%&'()--g|hhii#j6jaBmbC  10%*10%&'()-
!s's$10%&'()-  10%(&'()-  10%&'()-`10%&'()-9'!10%&'()-6jjjjjjFkdEmbC
10%4!10%&'()-L310%&'()-3110%&'()-/10%&'()-3.@10%&'()-y,
10%&'()-Fk|kk1l2l3l4lClalb@  10%!F*10%&'()- %310%&'()- 10 10 10 :
10%&'()-f8@#10%&'()-6&10%&'()-allmpmmmmyW6b@  10 pF*10%*&'()- !F*10%&'()-
!F*10%&'()- 1!.F*10%((&'()-  9F*10%33&'()- )!CF*10%==&'()- m?nnnxoooaBb@
10 pFY"10%B&'()-
&10%B&'()-!y@y#10%BB&'()-M10%B&'()-9M!10%B&'()-9M!10%n&'()-oFpspppp*qaBb@
10 pFf/#10%[&'()-Z
.10%B&'()-*910%B&'()-)&!10%B&'()-!ty%z10%BB&'()-$!10%B&'()-*qq*r}rr-s.s/s0s
aVK@  10 p 10B 10B 10B:!10%B&'()- ff8z#10%B&'()-6!10%B&'()-4'!10%B&'()-
!~f/#10%xBxB&'()-Z0s?sKsNs]sstdEVK@  10 p
10@&!10%&'()-'@&!10%&'()-'#F10%&'()-`@10%&'()-Fm10%&'()-@&@10%&'()-ttuuvbvn
vaBVK@  10 p &10%&'()-l@#10%&'()- @ 10%&'()- ,@!10%&'()-,'!10%&'()-!s
10%}}&'()-nvvvwowwwa?VK@  10 p!Y%$10%Z 



G Z G &'()-F"910%&'()- !10%&'()-!D,10%&'()-!10%&'()-10%&'()-wwxhyyzzwU4VK@
10 3Y%$10%&'()- !|Y%$10%##&'()-!Y%$10%-K-K&'()-!Y%$10%--&'()-!Y%$10%;
;&'()-!FY%$10%&'()-zzz z/zQzzzzyZ;  10 3F10% U&'()-10% U&'()-!10%
U&'()-!39'10% U U&'()-&m10% U&'()- 101010z{{3|E|||^?yZ;  10 3y10%
U&'()-!NYg#10%[U[U&'()-Yg#10% &'()-L!10% U&'()-L!10% U&'()-!
10%UU&'()-||>}P}}}~aByZ;  10 3(:!10% U&'()-SL'-10% U&'()-!f#10% K K&'()-
`10% U&'()-yS#10% U&'()-s10% U&'()-~A~~~V]_@yZ;  10 3&3z10%
U&'()-!y@/y#10%UU&'()- ~@/y#10%;&'()-.!10% U&'()-*!10% U&'()-*!10% &'()-]
!"#2xmbC  



10 3&m10%&'()- 10 U 10 U 10 U910% U&'()-@@8f#10% U&'()-s610% U&'()- 410%
U&'()-2MP[E}[<mbC  10 3!10%&'()- !#10%&'()-m!#10%&'()-mFS10%&'()-!Y
9!10%-2-2&'()-Y 9!10%&'()-Y"3dEmbC  10 3
10%&'()-Y10%&'()-:!10%&'()-g#10%&'()-!10%&'()-&!10%&'()-NaBmbC  10 3+
10%&'()-9*10%&'()-@&10%&'()-,  10%&'()-,  10%&'()-!afS#10%&'()-N&89:;aVK@
10 3 10 10 10,710%&'()-&6 10%&'()-2 10%&'()-0 10%&'()- !f@-y#10%::&'()-;
JVYsaBVK@  10 3 @:!10%:&'()-#10%:&'()-s10%:&'()- ! 10%  &'()-F
10%:&'()-F%10%:&'()-dBVK@  10 3
!\#10%&'()-S!10%:&'()-y10%:&'()-f&s!10%:&'()-l 10%:&'()-10%:&'()-#BdBVK@
10 3 !p&#10%&'()-f3%!10%:&'()-S,
`!10%:&'()-4s10%:&'()-fm10%:&'()-fl`10%:&'()-KLdEVK@  



10 3 !,&6`!10%:&'()-@410%:&'()-S19!10%:&'()-@-
10%:&'()-@L*L10%:&'()-@L*L10%:0&'()-LbC  10 3
!s10%t&'()-Fm10%t&'()-%10%t&'()- 10: 10: 10:,910%:&'()-7#10%:&'()-"eaBbC
10 3 10%t&'()-S&10%t&'()-!` F10%&'()-f!10%to&'()-f!10%t&'()-#
f10%t&'()-m{dEbC  10 3
!10%t&'()-310%t&'()-,!10%t&'()-,!10%t&'()-T#10%t&'()-Sf@10%t&'()-{kdEbC  10
3 f/z#10%t&'()-( 10%t&'()-(
10%t&'()-&y#10%t&'()-F%!10%t&'()-#10%t&'()-.XfxmbC  10 3 %10%t&'()- 10t 10t
10t7"10%t&'()-L610%t&'()-2 10%t&'()-, 1410%t&'()-7dEmbC  10 3
,M!10%t&'()-&LY g#10%t&'()-@sL!10%t&'()-&#10%t&'()-10%t&'()-
l10%t&'()-*=dEmbC  10 3 Y
10%t&'()-10%t&'()-'!10%t&'()-'!10%t&'()-'!10%t&'()-#10%t&'()-]kEHdEmbC  10
3 (!10%t&'()-(!10%t&'()-&#10%t&'()-
%:!10%t&'()-y#10%t&'()-!s10%t&'()-H1aB7C  10  10t9!10%t&'()-7z#10%t&'()-&6
10%t&'()-Fl410%t&'()-010%t&'()-!y@/10%&'()-=0gHC  



10  10t!10%B&'()-s-#10%B&'()-!s-#10%BB&'()-!:'10%BB&'()-G&10%B&'()- 10t
10t0l>qdBHC  10  10t!pfz#10%BB&'()-F3!10%B&'()-y!10%B&'()- g#10%B&'()-
10%B&'()-`10%B&'()-qW"]>HC  10
106-10%B&'()-!&9$10%BB&'()-S!!&9$10%BB&'()-SS#S 10%B&'()-! 10%B&'()-
kfz#10%e e&'()-F"LuS4  10SfM!10%t&'()-!K3M!10%t t
&'()-`3M!10%t&'()-`%,10%tH&'()-4 10xBxB 10xBxB
10xBxB!~,7z#10%xBxB&'()-?Q\B}^<uS4  10!N
#10%&'()-,410%t&'()-!`,410%&'()-@9`10%t&'()-!` #10%gg&'()-S
10%t&'()-B8xaBuS4
10!N'&10%t&'()-#10%t&'()-!!10%t&'()-!I10%&'()-!10%t&'()-,!10%t&'()-9GAdEuS4
10!N49!10%t&'()-
1M!10%t&'()-y/#10%t&'()-,:!10%t&'()-`*10%t&'()-(10%t&'()-)*+,;Y_@
10!@&!10% U&'()-!39'10%UU&'()-F&m10% U&'()- 10t 10t
10t9!10%t&'()-8z#10%t&'()-'v|^?_@  10!&!10% U&'()-!P$10%]U]U&'()- ,!10%
U&'()-&!Ll #10%UU&'()-@&!10% 



U&'()-@&!10% &'()-|a{dE_@  10!&!10% U&'()-3%10% U&'()-!:10% U&'()- !10%
U&'()-`10% U&'()-&!10% U&'()-c;aB_@  10!1!10% &'()-1!10% U&'()-1!10%
&'()-!tyS/g#10%UU&'()-(`!10% U&'()-(`!10% U&'()-;XYZ[j_@
10!3$10%&'()-!3$10%&'()-3$10%{&'()-%S10%&'()- 10 U 10 U 10 Uy710% U&'()-
rzX7_@  10 I@#10%&'()-!S@#10%&'()-!\@#10%##&'()-!f #10%&'()-!S.
#10%&'()-l10%&'()-[!hzY8_@  10  kf31S#10%* &'()- pf31S#10%
&'()-!kf##10%&'()-!tf##10%&'()-!f##10%&'()- !10%&'()-hwuV5  10 #10%-F
-&'()-F@10%:&'()-3`!10%:&'()-3&10%:&'()- 



10 10 10!ff31S#10%&'()-wJdgr}^<uV5  10
!t#10%&'()-l10%:&'()-10%:&'()-f10%:&'()-!#10%--&'()-! #10%##&'()-^j<xV4uV5
10!fy#g#10%&'()-!ky#g#10%::&'()-
ty#g#10%&'()-)!I#10%&'()-!#10%::&'()-!a#10%&'()-<Gjklm|zl^P1  &lm10%`&'()-
10 10 10!~-#10%&'()--#10%:6&'()-!f-#10%&'()-!-#10%  &'()-|gdE^P1
&lm10%@10%`&'()-SM!10%`&'()-SM!10%`&'()-SM!10%`&'()-SM!10%`&'()-f
`!10%`&'()-YcdE^P1
&lm10%!10%`H&'()-$710%`&'()-@/10%`&'()-&10%`&'()-s10%`&'()-10%`&'()-cZ[\]lx
mbC  &lm10%&10%&'()- 10` 10`
10`!10%`&'()-$!10%`&'()-$!10%`&'()-$!10%`&'()-$lx{H\dEmbC  &lm10%L
10%&'()-,M!10%&'()-,M!10%&'()-#3z10%&'()-10%&'()-F10%&'()-\\dwU3mbC
!xl$10%&'()-)!l$10%&'()-)!l$10%&'()-)!l$10%$$&'()-)!l$10%77&'()-)!]l$10%@X@
X&'()-)oMC  !xl$10%!*10%
&'()-8!*10%hh&'()-8!L*10%ll&'()-8!`$*10%"V"V&'()-8 10 10 10xV4MC
!!*10%&'()-8!.*10%NN&'()-8!*10%vv&'()-8!*10%^^&'()-8
v*10%&'()-8!%*10%88&'()-8efghw~pQ/ !3`'10%$h$h&'()-`&10% h&'()- 10 10
10!*10%&'()-8 *10%i&'()-8!*10%;;&'()-8wV4pQ/ 



!!O3`'10%hh&'()-` 3`'10%&'()-`!3`'10%.h.h&'()-`!3`'10% h
h&'()-`!!3`'10%AA&'()-`!;p3`'10%[[&'()-`z[<pQ/ !!O4F 10% h&'()-F1!10%
h&'()-f!k@-y#10%hh&'()-,,!10%
h&'()-!+"`$10%KhKh&'()-'!+("`$10%K#K#&'()-'-b@ !!O!B3*10%&'()-S %10% U&'()-
10 h 10 h 10 h9s10% h&'()-,8g#10% h&'()-9610% h&'()- 01]wX9b@ !!!10%
U&'()-@ '!10% U&'()-!~z#10% U U&'()-!3*10%
&'()-S!3*10%&'()-S!+up3*10%8`8`&'()-S@R]_aBb@ !! 1M!10% U&'()- !@-10% U
U&'()-z ,10% U&'()-(10% U&'()-S&#10% U&'()-# 10% U&'()-_#$%&5U~\= !!&!10%
U&'()-!lY'10%yUyU&'()-ZS&,10% U&'()-  10 U 10 U 10 U910% U&'()-!@96y#10% U
U&'()-<VadB~\= !!!3F%10%UU&'()-F`10% U&'()-10% U&'()-`10% 



U&'()- #10% U&'()-&!10% 0&'()-_)&dE~\= !!!'y10% U&'()-fS !10% U&'()-fS !10%
&'()-`10% U&'()-f`!10% U&'()-f`!10% U&'()-&1}$rdE~\= !!!8#10% U&'()-
S31M!10% U&'()-&y/#10% U&'()-S-M!10% U&'()-S,,m10% U&'()-s*10% U&'()-'38I_@
!!,10%&'()-!aY,10%&'()-GY,10%&'()-G%10%&'()-  10 U 10 U 10 US99!10%
U&'()-IX+jdE_@ !!`&!10%&'()-9 310%&'()-,'10%&'()-,3
!10%&'()-@y!10%&'()-#F10%&'()-5Q\dE_@
!!10%&'()-L10%&'()-10%&'()-3S10%&'()-`&!10%&'()-`&!10%5&'()-4dE_@
!!(!10%&'()-(!10%G&'()-y'z#10%&'()-S `!10%&'()-S `!10%&'()-#10%&'()-7dE:/
10 10y810%&'()-`610%&'()-410%&'()-3110%&'()-y/#10%&'()-(!10%&'()-.XxY:/
10S`!10%m&'()-&S`!10%m&'()-&#Y10%m&'()-L10%m&'()-Ym10%m&'()-l%10%m&'()-4
10XsdE:/  



10S@10%m&'()-3l10%m&'()- @s!10%m&'()-@s!10%m&'()-@s!10%m&'()-s "10%m&'()-
opdE:/  10S($10%m&'()-'#10%m&'()-, :!10%m&'()-g#10%m&'()-
10%m&'()-@310%m&'()-fgdE:/  10m
10m810%m&'()-31:!10%m&'()-&/#10%m&'()--:!10%m&'()-,,:!10%m&'()-s*:!10%m&'()
- JuV7/  10m 10%&'()-: 10%&'()-:#Yg10%&'()-L10%&'()-Y10%&'()-! 3(10%&'()-
10m>RdE7/  10m !10%&'()-Ft10%&'()- 10%&'()-`&!10%&'()- #10%&'()-
10%&'()-:RZba?7/  10m!'910%&'()-l%
10%&'()-#'!10%&'()-!Nyg#10%&'()-ZLM!10%&'()-M10%&'()-b#6dE7/
10m!4!10%&'()-310%&'()-F110%&'()-S/10%&'()-,,s10%&'()-s*!10%&'()-*|}~~\=
10m,'!10%&'()-'!@lL'10%&'()-4f&10%&'()-  10 10
109!10%&'()-!fS`6y#10%&'()-C(aB~\=  10m&!10%&'()-!A
#10%&'()-Ylf10%&'()-,10%&'()-,L!10%&'()-L "10%&'()- (\ mdE~\=  10m(@
10%&'()-'10%&'()-@ !10%&'()-@ !10%&'()-@#10%&'()-&!10%&'()-),:=dB~\=
10m!aL6T#10%&'()-410%&'()-210%&'()- 1y10%&'()-y/10%&'()-(@ 10%&'()-=abcdsbC
10m!#l10% U&'()-10% U&'()-,Y10% 



U&'()-%10% U&'()- 10 10 109 10%&'()-j      dEbC  10m!10% U&'()-@10%
U&'()-10% U&'()- s10% U&'()-'!10% &'()-'!10% U&'()- M  % dEbC  10m!y &!10%
s&'()-z#10% U&'()-!10% U&'()-!10% &'()-,Y#10% U&'()-M!10% U&'()-% e
%8dEbC  10m!-10% 



U&'()-S,10% U&'()-L*g10% U&'()-9'10% U&'()-y &!10% U&'()-y &!10% &'()-8xmbC
10m!f&10%Z&'()- 10 U 10 U 10 U@810% U&'()-lY1!10% U&'()-:lY1!10%
U&'()-:/#10% U&'()-JUdEmbC  10m!10%Z&'()-Y
10%Z&'()-10%Z&'()-#Y10%Z&'()-10%Z&'()-Y10%Z&'()->ndEmbC
10m!'!10%Z&'()-'!10%Z &'()-FT#10%Z&'()-s`!10%Z&'()-&s`!10%Z&'()-&
s10%Z&'()-rdEmbC  10m!S&'10%Z&'()-%10%Z&'()- "10%Z&'()-f
!10%Z&'()-y10%Z&'()- '!10%Z&'()-4N@aBmbC
10mY1!10%Z&'()-S/f#10%Z&'()--!10%Z&'()-,,10%Z&'()-*M!10%Z&'()-!(10%hh&'()-@
2345Fxmb@  10m!n!F(10%((&'()-  10Z 10Z
10Z910%Z&'()-S,8f#10%Z&'()-Y1!10%Z&'()-Y1!10%Z&'()-FSVar+a?mb@  10m!3
-#10%&'()-m!3 -#10%..&'()-m#310%&'()-,10%&'()-10%&'()-F10%&'()-+F~_@mb@  



10m!,10%&'()-L10%&'()-!l3`$10%&'()-Y
!l3`$10%&'()-Y`M!10%&'()-&`M!10%&'()-&*aBmb@
10m!l-10%&'()-l,,:!10%&'()-*y10%&'()-f :$10%&'()-`!f
:$10%&'()-`10%&'()-*AfaVK@  10m! 10 10
10,8M10%&'()-l410%&'()-l3'!10%&'()-!f/10%  &'()-/10%&'()-dfzX6VK@
10!XF9'10%UU&'()-4!F9'10%UU&'()-4!F9'10%#U#U&'()-4!F9'10%%0%0&'()-4!F9'10%U
U&'()-40f&10% U&'()-lf/8 !q""yW5VK@
10!F9'10%&'()-4!F9'10%&'()-4!F9'10%UU&'()-4!F9'10%UU&'()-4!F9'10%UU&'()-4
F9'10%% &'()-4"####+#K#q##tU6  10!Yf:!10%m&'()-l10%m&'()-
!F*10%mm&'()-Z!#F*10%!!&'()-Z10UU10UU10UU HF9'10%UU&'()-4###($;$"%%_=tU6
10!!l:$10%==&'()-M!;l:$10%&'()-M l:$10%UU&'()-MFYLm10%m&'()-y 10%m&'()-Y
10%m&'()-%&&&'((aBtU6  10!!(@10%m&'()-'#10%m&'()- !9!10%m&'()-G3@ m
10%m&'()-!I#10%mm&'()-39`!10%m&'()-(\((((+)))a?16
10!p4#10%&'()-!t4#10%&'()-s210%m&'()-y/10%m&'()- `*&!10%m&'()-F
`*&!10%m&'()-F))))*W++,dE6   10!pLL!10% U&'()-' #10% U&'()-9!10%
U&'()-!FM'10%UU&'()-Z%10% U&'()-  10 10,C-Y.../T0aBE6   10!S'f#10% 



U&'()-S '!10% U&'()-S '!10% &'()-yg#10% U&'()-:!10% U&'()-!$l
t$10%1U1U&'()-YT0001l112aBE6   10!31 10% &'()-Sy/"10% U&'()--!10%
U&'()-,!10% U&'()-s* 10% U&'()-![l(t$10%hUhU&'()-32q2t2u2v2w2222~_@
10!10%&'()-, m10%&'()-! 3(10%mm&'()- 10 U 10 U 10 US810% U&'()-31 10%
U&'()-2222I333dE~_@   10! #10%&'()-10%&'()-  M!10%&'()-f10%&'()-10%&'()-#
10%&'()-3`4445g5z5dE~_@   10!910%&'()-!10%&'()-:10%&'()- S
10%&'()-LM!10%&'()-LM!10%&'()-z555a667Q7dE~_@   10!(z10%&'()- '#10%&'()-@
9!10%&'()-@ 9!10%&'()-@ 9!10%P&'()-@&10%&'()-Q77777M8f8dE~_@   



10!2910%&'()- 1L!10%&'()-f/10%&'()--10%&'()-,
10%&'()-`*!10%&'()-f8q88888888`A   10!@F10%&'()- h@F10%(Y (&'()-&@10%&'()-
10 10 108 "10%&'()-L610%&'()-88Q99:::aB`A   10!M!10%&'()-M!10%&'()-!
-#10%&'()-s!10%&'()-s!10%&'()-$F10%&'()-:;!;,;x;;;aB`A
10!@10%&'()-`!10%&'()-`10%&'()-10%&'()-!Y`10%&'()-GM!10%&'()-;<<=G=l==dE`A
10!@,9!10%&'()-s*f10%&'()-(10%&'()-&'s10%&'()-y 9!10%&'()-y
9!10%&'()-====)>C>>dE`A   10!ls6`!10%&'()-
4@10%&'()-3F10%&'()-Y110%&'()-/10%&'()--10%&'()->>????.?R??_=
10!F(10%&'()- !F(10%&'()- 0a&r10%B&'()- 10 10 109!10%&'()-
,810%&'()-?@E@@@@AxV7_=   10!10%B&'()-Z!y 10%BB&'()-!y
10%&'()-!F(10%00&'()-  F(10% &'()- )!F(10%&'()- AABBCtCC~_@_= 



10`*10%B&'()-($10%B&'()-  ffS f#10%&'()-!ffS
f#10%`B`B&'()-`10%B&'()-!10%B&'()-CCCD8EEEEEdYNC   10 10B 10B
10B9!10%B&'()-S8y#10%B&'()-31'!10%B&'()-Sy/f#10%B&'()--10%B&'()-EEEEEF&GdEY
NC   10  #10% h&'()-`!10% h&'()-'#310% h&'()-10% h&'()-310% h&'()-&910%
h&'()-&GG8HHI#JhKdEYNC   10 l@ :!10% h&'()-z#10% h&'()-l'!10% h&'()- #10%
h&'()-L&!10% h&'()-L&!10% h&'()-hK|KL$M~MMMdEYNC   10 l9610% h&'()-l4 10%
h&'()-l 1!10% h&'()-yf/#10% h&'()-l(!10% h&'()-'y10% h&'()-M
N2N3N4N5NDNPNSNbC   1010% h&'()-l10% h&'()-&,10% h&'()-  10 h 10 h 10
hl9M10% h&'()-8#10% h&'()-SNbNmNNNOMOdEbC   10s 10% h&'()- #10% h&'()-&10%
h&'()-F 10% h&'()-10% h&'()-#Y10% h&'()-MOOAPPPQXQaBbC   10l 10% h&'()-l
10% L&'()-l 10% &'()-,FT#10% h&'()-l,!10%
h&'()-Z!7l,!10%hh&'()-ZXQoQzQQQ%RRdEbC  



10Y('!10% h&'()-&'#10% h&'()-Y%s10% h&'()-l#10% h&'()-s "10% h&'()-'10%
h&'()-RR@STS_SSSSSdE:/  10 h 10 h810% h&'()-F`610% h&'()-s410% h&'()-YF110%
h&'()-/S#10% h&'()-Y('!10% &'()-SSSSoTU>UUuV7/  10 L9!10% U&'()-'& 10%
U&'()-s!10% U&'()-&s!10% U&'()-&!3*10%  &'()-m&:10% &'()- 10
hUUFV[VfVVVdE7/  10 L9!'10% U&'()-l10% U&'()-L10% U&'()-10% U&'()-3y#10%
U&'()-L9!10% &'()-'VWGXXYGYYdE7/  10 L9!31'!10% U&'()-ff/10% U&'()- (:!10%
U&'()-(:!10% U&'()-f'#10% U&'()-S `!10% U&'()-YYYZZZZZ2Zb@  10
!M,3'10%&'()-S&y10%&'()- 10 U 10 U 10 US810% U&'()- 



``610% U&'()-2M10% U&'()-2Z[f[[ \\h\~_@b@  10 T#10% &'()-10%&'()-
#10%&'()-m !  #10%&'()-m!10%&'()-&!10%&'()-mh\&]]^o^^^xW6b@  10
f#&$10%`&'()- #&$10%&'()-'!Iyg#10%&'()-
Nyg#10%""&'()-'!fyg#10%&'()-!DT#10%&'()-^,_?_J_`afaga}^?4@  10
109!10%&'()-S/#10%&'()-!\S/#10%00&'()--10%&'()-*10%&'()-!#&$10%&'()-gahaiax
aa%bEblbeF@  10 10sY&10%M&'()-  sY&10%@@&'()- !sY&10%@@&'()- !sY&10%ff&'()-
&10%M&'()- 10 10lbbb<c0ddLez[9F@  10 10!f
#10%&'()-F#10%M&'()-s!fF#10%&'()-s!kF#10%&'()-s10%M&'()-!sY&10%6868&'()-
Lee-f$g{ghhzX6F@  10
!tF1#10%&'()-!yF1#10%&'()-(#10%M&'()-!t(#10%&'()-!t(#10%&'()-!f
#10%MM&'()-hhhhhhhhibC  10 !tF1#Y10%&'()-10%&'()-l10%&'()-&10%&'()-  10M
10M 10MF1#10%M&'()-ixiiijjijdEbC  



10 !tF1910%&'()-@10%&'()-
y10%&'()-&!10%&'()-&!10%&'()-&!10%&'()-ijtjjlilmrmaBbC  10 !tFly
:!10%&'()-ly
:!10%&'()-#10%&'()-9!10%&'()-!Y9$10%11&'()-310%&'()-rmmmnonpqqdB4C  10
10!x,8#10%&'()-lY1'!10%&'()-/#10%&'()-l('!10%&'()-l('!10%`&'()-9'#10%&'()-q
qq+q7q:qIqqgHC  10 10!!10%=&'()-&$Fy10%&'()-10%&'()-3m10%&'()-S&10%&'()-
10 10qXrrsMtuuaBHC  10 10ff#10%&'()-'!10%&'()-y3g#10%&'()-`:!10%&'()-&!
#10%&'()- !10%&'()-&uv(w~www+xdEHC  10
10(!10%&'()-(!10%"&'()-(!10%r&'()-@'y#10%&'()-f !10%&'()-f
!10%&'()-+xAxPxxx,y{y|y}ydE:/  10 109!10%&'()-
,8T10%&'()-`6!10%&'()-4f10%&'()- 310%&'()-,/'10%&'()-}y~yyyyyz,zxY:/
10S10%&'()-`!10%&'()-#F10%&'()-10%&'()-Y10%&'()-&10%&'()-
10,z7zzX{y{h||aB:/  10`!10%e&'()-`!10%&'()-fF 10%&'()-!10%&'()-!
s!10%&'()-m10%&'()-||}.}9}}}dE:/  10(10%&'()-,&'g 10%&'()-%10%&'()-
"10%&'()-y L!10%&'()-S10%&'()- }}~g~~~dE:/
10lY1M!10%&'()-lY1M!10%D&'()-,/#10%&'()--9!10%&'()-l,,t10%&'()-l*t!10%&'()-
~b~\:  



10!!Fs'10%AhAh&'()-@!cFs'10%hh&'()-@!4!lZ(10%ThTh&'()- 10 10
10,810%&'()-lY1M!10%&'()-bmOB^?~\:  10!!10% h&'()-!ayYg#10%hh&'()-s9!10%
h&'()-&s9!10% h&'()-&g 10% h&'()-!Tg 10%tt&'()-M_j~\:~\:
10!pS%10%hh&'()-F!S%10%&'()-F "`10% h&'()-!aff#10%hh&'()-Z kff#10%
&'()-Zs10% h&'()-;VaB~\:  10!p4 10% h&'()- 3G 10%
h&'()-!~@/y#10%hh&'()-@/y#10% &'()-,,!10% h&'()-*!10% h&'()-PQRS_buV4
10!@$10%&'()-@,10%t*&'()-s10%t&'()-, 10%t&'()- 10 h h 10 h h 10 h
h!~@6y#10% h h&'()-02=aBuV4  10!@$910%t&'()-!S910%&'()-9
s10%t&'()-,10%t&'()-, !10%t&'()-`$10%t&'()-@G2dEuV4  10!@$ 10%t&'()-
10%t&'()-&!10%t&'()-S#10%t&'()-S!10%t&'()- @10%t&'()-5i+}^?uV4
10!@$-10%t&'()-L*s10%t&'()-( 10%t&'()-!pF%10%tt&'()-!
10%t&'()-!X@#10%&'()-+m[dYNC  10!@$ 10t 10t 10t9 10%t&'()-7@#10%t&'()-1
10%t&'()-'1 10%t&'()-'f/10%t&'()-%14CMdBYNC  10!@$!S
#10%vv&'()-.10%&'()-$310%&'()-10%&'()-310%&'()-f&10%&&'()- ";xV5YNC  10! {S
#10%((&'()-.!yS  



#10%&&&'()-. yS  #10%&+&&'()-.!S  #10%&'()-.!S  #10%55&'()-.!S
#10%>>&'()-.d\]^_wi[MC  10! {S  #10%(( 10 10 10!fS  #10%&'()-.!fS
#10%&'()-.!kS  #10%&'()-.!~S  #10%+(+(&'()-._l7{Y7MC  10!
!b$10%//&'()-`!|$10%cc&'()-`!$10%h/h/&'()-`
$10%rr&'()-`!#3'10%//&'()-Yf&10%/&'()-3!FzX9MC  10!
!9*10%/&'()-!~f#10%//&'()- f#10%jj&'()-!f#10%oo&'()-!f#10%//&'()-
i$10%PP&'()-`\NOa?1C
10o/o/!S7#10%o/o/&'()-6:!10%/&'()-2M!10%/&'()-!S@/#10%s/s/&'()--y10%/&'()-+
10%/&'()-OPQ_zdEC   10o/o/!l @#10%Z&'()-M!10%Z&'()-! $10%JJ&'()-Y
$10%Z&'()-Y%10%Z&'()-  10o/o/ 10o/o/BE&x~_@EC
10o/o/!&!10%Z&'()-!10%Z&'()-!0 :$10%&'()-
:$10%((&'()-)9!10%Z&'()-9!10%Z&'()-x]aBEC
10o/o/!(!10%Z&'()-(!10%Z}&'()-,&#10%Z&'()-, &!10%Z&'()-,
&!10%Z&'()-!kSy#10%ZZ&'()-SxmbC   10o/o/!F10%m&'()- 10Z 10Z 



10Z7 10%Z&'()- 1!10%Z&'()- 1!10%Z&'()-,f/ 10%Z&'()-9-4}^?mbC
10o/o/9&!10%m&'()-9&!10%m&'()-l -#10%m&'()-`!10%m&'()-!1`!10%m m
&'()-!Xf310%mm&'()-,_y}^?mbC   10o/o/M10%m&'()-'!10%m&'()-F10%m&'()-
!H10%&'()-!10%uu&'()-9&!10%m&'()-6bCmbC   10o/o/(10%m&'()-yy##10%m&'()-Z
Nyy##10%&'()-ZH!10%m&'()-, 10%m&'()-10%m&'()-KdE:/  10m
10mf710%m&'()-0!10%m&'()-0!10%m&'()-yS/
10%m&'()--!10%m&'()-9*'!10%m&'()-?]\uS4/  10`!10%B&'()-!@#10%BB&'()-m
10%B&'()-3$10%{&'()-!p3$10%jBjB&'()-y&10%B&'()- 10m*5:a?4/
10!N@sf#10%HBHB&'()-Y!X@sf#10%RR&'()-Y10%B&'()-&!10%B&'()-YS10%B&'()-S10%B&
'()-!i,dE4/
10!NS/10%B&'()--9!10%B&'()-9*9!10%&'()-(10%B&'()-&10%B&'()-#10%B&'()-,J()*+
:xmbC  10!%f10%B&'()- 10B 10B 10B7
10%B&'()-&610%B&'()-2!10%B&'()-110%B&'()-:XXaBmbC  10!10%B&'()-l
10%B&'()-10%B&'()-,!10%B&'()-s10%B&'()- !Fs'10%BB&'()- X-Fa@mbC  10!
DSYf#10%>>&'()-!kSYf#10%BB&'()-10%B&'()-S&10%B&'()-,'!10%B&'()-M!10%B&'()-{
"a?mbC 



10!p-#10%BB&'()-m&*10%B&'()-(10%B&'()-,&10%B&'()-%
10%B&'()-!DSYf#10%>B>B&'()-"rXaB7C  10 10Bls9!10%B&'()- 7g#10%B&'()-6
10%B&'()-Y410%B&'()-210%B&'()-!k-#10%eBeB&'()-m:jKC  10
10B,M!10%B&'()-Z,M!10%+&'()-Z10%B&'()-!& *10%  &'()-Fy&10%B&'()-  10B
10BaBKC  10 10BF'!10%B&'()-F'!10%&'()-!ff#10%`B`B&'()-s10%B&'()-10%B&'()-Y
M10%B&'()-TaBKC  10 10B&*10%B&'()-,&10%B&'()-!&!10%B&'()-G!&!10%&'()-G
10%B&'()-!aSy#10%BB&'()- ~\=KC  10
10,F4#10%B&'()-!p,F4#10%jBjB&'()-2f10%B&'()-!k,-#10%e`e`&'()-F
k,-#10%&'()-F+ 10%B&'()-2]bC  10 10!10%&'()-L10%&'()-
M!10%&'()-3@&l10%&'()- 10B 10B 10B910%B&'()-J\b@bC  10 10!xY$10%&'()-
Y$10%&'()-:!10%&'()-:!10%&'()-F 10%&'()-Z 10%&'()-\ +YdEbC  10 10!!F
10%&'()-!10%&'()-S9 10%&'()- 



10%&'()-:!10%&'()-F'!10%&'()-%Q7dEbC  10 10!0
10%&'()-,/g#10%&'()-Y(&!10%&'()-Y(&!10%&'()-,& 10%&'()-%10%&'()-7XbC  10
10!Y10%&'()-,310%&'()-%F10%&'()-  10 10 10,7 10%&'()- 0 10%&'()-)4a?bC  10
10! @#10%xx&'()-m!  @#10%tt&'()-m 10%&'()-f
10%&'()-:!10%&'()-$310%&'()-:[}^?bC  10 10@
10%&'()-@9y#10%&'()-G!f@9y#10%&'()-G`!10%&'()-!l 10%&'()-Ys!10%&'()-Mk{Y:bC
10 14 10%&'()-!pf/#10%&'()-m t##10%&'()-)!p##10%&'()-##10%&'()-!]##10%
&'()-!n_@  10 1!10%B&'()-!YM'10%BB&'()-Zl%f10%B&'()- 10 10 10710%&'()-4
10%&'()-naB_@  10 1fFz#10%B&'()-`!10%&'()-`!10%B&'()-! !10%BB&'()-
10%B&'()- 10%B&'()-hdE_@ 



10 1l%10%B&'()-" 10%B&'()-S  10%B&'()-S10%B&'()- '!10%+&'()-'!10%B&'()-dE_@
10
131&!10%&&'()-31&!10%B&'()-/#10%B&'()-(!10%&'()-(!10%B&'()-,'10%B&'()-&'():
Y~_@  10 1,SZ 10%m&'()-,:!10%m&'()-!SS $10%((&'()-l(10%m&'()- 10B 10B
10B810%B&'()-'aB~_@  10 1&M!10%m&'()-M!10%m&'()- 10%m&'()-9:!10%m&'()-!9
10%``&'()-310%m&'()-'o+H`A~_@  10
1L*M10%m&'()-(10%m&'()-&:10%m&'()-#M10%m&'()-!Df#10%&'()-F
Nf#10%&'()-FH?bcddE:/  10m
10my710%m&'()-9610%m&'()-4L!10%m&'()-1`!10%m&'()-yS/
10%m&'()-+&!10%m&'()-detxY:/
10my!10%&'()-S10%&'()-#Fz10%&'()-410%&'()-Fm10%&'()-%10%&'()- 10m!.@aaB:/
10m9!10%&'()-!l310%&'()-m`!10%&'()-`!10%:&'()- 10%&'()-3 :10%&'()-9GdE:/
10ml(!10%&'()-'10%&'()-#10%&'()-" 10%&'()-@ S10%&'()-@L10%&'()-QrxmbC
10m&,10% U&'()-  10 



10 108`10%&'()-l31'!10%&'()-y/ 10%&'()-l(!10%&'()-a|aSE7  10m 10UU 10UU
10UU!oy3 g#10%UU&'()-Y  10% U&'()-Y`!10% U&'()-Y`!10% &'()-F+10% U&'()-F
!'zX6SE7  10!$10%&'()-"!PS10%&'()-!`S10%@@&'()-,'10%@&'()-!p&10%
&'()-s!{&10%&'()-s')+-456xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"6789:;=a?SE7
$10%!$10%&'()-")?I$$10%&'()-"$10%&'()-"$10%&'()-"$10%&'()-"=IPSUVXxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"XdksuvxxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"  xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"  ')*,xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-",8?KMNPxN1SE7 



$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"P\cnpqtxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"txN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"&(),xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-",8?JLMPxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"P\cnpqtxN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"txN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN1SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-"xN2SE7
$10%&'()-")?I$!$10%&'()-"!$10%&'()-"!$10%&'()-"!$10%&'()-""4:rQ1
-#10%(&'()-x0 10%(&'()- 3K+10%(&'()-Y 3K+10%($(&'()-Y& %10%(&'()- 10 10
10:<>@IJKU9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0KLM
NOPSfFrQ1
-#10%-#10%(&'()-x0)?SGO+#%-#10%(&'()-x0--#10%(&'()-x0-#10%(&'()-x0-#10%(&'(
)-x0S_fuwx{U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0{U9
rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1  



-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0"U9
rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0"-4
<>?BU9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0BNU
eghkU9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0kv}
U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0467
:U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0:FM
`bcfU9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0fry
U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0")5
78;U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0;
GNWYZ]U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0]ho
U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1  



-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0U9r
Q1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0'67
8U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x089:
;ABEbFrQ1
-#10%-#10%(&'()-x0)?SGO+#--#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()
-x0EQXm{|}U9rQ1
-#10%(&'()-x0)?SGO+#-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0}~b
G:1
10(-#10%(&'()-x0)?SGO+#--#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x0-#10%(&'()-x
0dD1  10(&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-   (10%>)>&'()-
%(10%$*$&'()-10(10(y]AD1
10&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-%)?he8$&f:$10%>)>&'()-
M-&f:$10%>)>&'()-M-~^>D1
1&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-)?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-()*+,y]AD1
1&f:$10%>)>&'()-M-M&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-)?he8$&f:$10%>)>&'()-M
-&f:$10%>)>&'()-M-,-347BI~^>D1
1&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-)?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-I^`adosyY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-s{}~yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-$&'*6=yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-=NPQR^byY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-bjlmp|yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1 



&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-'.yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-.JLMP[_yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-_{}~yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-)+,/;?yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-?PRSVbfyY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-frtuxyY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-yY9D1
&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-
&f:$10%>)>&'()-M-zm`S2
5&Y+10%$($&'()-'10>)>10>)>>10>)>&f:$10%>)>&'()-M-()?he8$&f:$10%>)>&'()-M-&f
:$10%>)>&'()-M-%&'9:;
fJ.29o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0e9o'10%9(9&
'()-0 F+10%9(9&'()- F+10%/$/&'()-;
<=>?@AfJ.29o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10
%9(9&'()-09o'10%9(9&'()-0)?k o6
n'ABHJLNUvV6.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'UVWXYZ[fJ.299o'10%99o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9
&'()-09o'10%9(9&'()-0)?k o6
n'[\_ryvV6.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o
'10%9(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'#*DFzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'
10%9(9&'()-0)?k o6
n'FGJV\mozZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'opszZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'1
0%9(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k 



o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6 n'
zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9
&'()-0)?k o6 n'&-;
=zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(
9&'()-0)?k o6
n'=>AMQsuzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'uvyzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'1
0%9(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'?AzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10
%9(9&'()-0)?k o6
n'ABEQXmozZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'opszZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'1
0%9(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6
n'"IKzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'1
0%9(9&'()-0)?k o6
n'KLO[bxzzZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'z{~zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'1
0%9(9&'()-0)?k o6
n'zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9
(9&'()-0)?k o6 n'
"zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(
9&'()-0)?k o6
n'"#&29Z\zZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-0
9o'10%9(9&'()-0)?k o6
n'\]`lszZ:.299o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o'10%9(9&'()-09o
'10%9(9&'()-0)?k o6 n'sR1 F10%Z(&'()- Z10%Z(&'()-
Fm10%Z(&'()-'109(9109(99109(99o'10%9(9&'()-0)?k o6 n'-|[:sR1  @f#10%Z(&'()-
@f#10%&'()- y#10%Z(&'()-S d=&Y 10%^Z(^&'()- `&Y 10%Z(&'()-
,410%Z(&'()-RZzY8sR1  )S#10%Z(&'()-- )S#10%Z(&'()-- `S&10%Z(&'()--
,T#10%'&'()-- ,T#10%Z(&'()--!@f#10%&'()-ZH|obU4  %10%'&'()-10Z(10Z((10Z(
L910%Z(&'()- LF7 10%Z(&'()- 5S#10%Z(&'()-  Y3!10%Z(&'()- gK|[:bU4   9
#10%'&'()-  10%'&'()-  Y Z10%'&'()-  Z10%'&'()- 3 %10%$&'()- 3 %10%;
$&'()-KpGn|[:bU4   #&!10%'&'()-  y 10%'&'()- y#10%'&'()- Z10%'&'()-
Yz#10%'&'()- Z10%'&'()-ac|[:bU4   /#10%'&'()- -!10%'&'()-  S@,10%'&'()- (
10%'&'()- &'y#10%'&'()- %F10%'&'()-c+~|[NA4 10'10'10' Y 910%'&'()-
,8y#10%'&'()-  s6&!10%'&'()- Y 3m 10%'&'()- Y Y110%'&'()-N5|[:NA4 10 l 



10%(&'()-   10%(&'()-  &10%(&'()- ,FM!10%E(E&'()-3 ,FM!10%(&'()-3
@&,10%(&'()- 5 [|[:NA4 10 F 10%(&'()- s$10%(&'()- &!10%(&'()- l 10%(&'()- l
10%(&'()- S@#10%(&'()-9&z|[:NA4 10 F S)10%(&'()- F S)10%&'()- f'#10%(&'()-
F  10%(&'()- F  10%&'()- Fg#10%(&'()-/U|[NA4 10(10(10( f810%(&'()-
6!10%(&'()-  F 310%(&'()- F 110%(&'()- f0z#10%(&'()-%|[:NA4 10 `!10%(&'()-m
`!10%g#&'()-m $F10%(&'()- @F10%(&'()- @F10%(&'()- %G10%&&'()-3(L  X|[:NA4
10 i##10%(&'()- c$10%(&'()- c$10%(&'()-  =10%(&'()- @M!10%(&'()- 9 m
10%(&'()-X vU4  Y@#10%'&'()-  &@10%-'-&'()-10(10(10( ##10%(&'()-
_B##10%(&'()- dB##10%(&'()-l`x|[:vU4   ,10%-'-&'()- L10%-'-&'()-
S#10%-'-&'()- Y@#10%e'e&'()-  PY@#10%-'-&'()-  Y@#10%'&'()- G1|[:vU4
Vf"z#10%'&'()-C tf"z#10%-'-&'()-C df"z#10%&'()-C < !10%-'-&'()-
YT#10%-'-&'()- 10%-'-&'()-1@P|[:-410-'-   l:10%-'-&'()-  f90f#10%-'-&'()-
pf90f#10%v"v&'()- f90f#10%!&'()- . .10%-'-&'()- 3 ,y10%-'-&'()-2bA410-'-
h910%+&'()- Y  10%+&'()- Y %10%'&'()-g Y %10%X(X&'()-g
%,F+10%#+#&'()-10-'-10-'-|[:A410-'- @10%+&'()- S10%(&'()- &10%+&'()- ylz
10%+&'()- 10%+&'()- Sg10%+&'()-@G|[:A410-'- @% 10%SZS&'()-Y @% 10%+&'()-Y
#10%+&'()- 3"10%+&'()-  10%+&'()- f10%+&'()-,;<W|[:-410+ ,6 10%+&'()- 4
10%+&'()- g:,/#10%+&'()-Z -10%+&'()- S,10%+&'()- *f10%+&'()-@PbA410+  @
y10%(&'()- f10%(&'()- Ys!10%LM'L&'()- Ys!10%(&'()- %y10%(&'()-
10+10+\|[:A410+ 10%(&'()- @ 310%(&'()- Sf10%(&'()- 10%(&'()-  10%(&'()-
L10%(&'()-1z|[:A410+ , 10%(&'()- y10%(&'()- @10%(&'()- @10%(&'()- 9
10%(&'()-  10%(&'()-i * s |[:A410+ *Z10%(&'()- )10%(&'()- oL'#10%(&'()-m
%S10%(&'()- #10%(&'()- F"10%(&'()-s   !Q!!!|[:A410+ 6!10%(&'()-
4&!10%(&'()- &310%(&'()- S/-10%(&'()- .310%(&'()-
S,10%(&'()-!A"u"v"w"x""""vU410 ,Z10%S (S&'()- Fm10%S (S&'()- Y% 10%S
(S&'()- 10(10(10( 9 10%(&'()- S@8f#10%(&'()-"""I###K%|[:vU410  !10%S
(S&'()-' & "10%S (S&'()- & 10%S (S&'()-  l  10%S (S&'()- f10%S (S&'()-
f#Y10%S (S&'()-K%%%%&f&& '|[:vU410   !10%S (S&'()- #10%S (S&'()-3  f&10%S
(S&'()- 10%S (S&'()- & 10%S (S&'()- lS#10%S (S&'()-  'a'''*))*|[:vU410
0!10%S (S&'()- SS/#10%S (S&'()- 



(9!10%S (S&'()- f'#10%S (S&'()- #M10%S (S&'()- F"!10%S (S&'()-* +:+;
+<+=+L+X+\+vU410 @Z10%(&'()- 10%(&'()- &,10%(&'()- 10S (S10S (S10S (S
s9S10%S (S&'()- O@7#10% (&'()-3\+l++,---/|[:vU410  q$10%a(a&'()-[
0!10%(&'()- F10%(&'()- &#10%(&'()-9 &#10%t#t&'()-9
#10%(&'()-/h/001I333|[:-410c(c f*z#10%c(c&'()-G f*z#10%c(c&'()-G
%f*z#10%g(g&'()-G y z#10%e!&'()- y z#10%Y(Y&'()-
q$10%3(3&'()-[33334446bA410c(c  0F  10%&&'()-F 10%&&'()- 3t10%&&'()-
10%&&'()- &y10%&&'()-10c(c10c(c68#8&818:8P8|[:A410c(c LY10%&&'()-
\5LY10%#&'()-  3 F10%&&'()- &$10%&&'()- -10%&&'()- `F
10%&&'()-FP8W8888899|[:-410& 0`10%&&'()- XY&10%V"&'()-s Y&10%6$6&'()-s
%10%&&'()- $10%&&'()- ,# 10%&&'()-999.9:9>9M9S9bA410&  F10%h}'h&'()-M
#lz10%(&'()- `,Y10%(&'()- l10%(&'()- &'S10%(&'()-10&10&S9c999::&:|[:A410&
10%(&'()- !F10%(&'()-Z y  10%(&'()- :!10%(&'()- 10%(&'()- F10%/%&'()-M&:::;
f;<<|[:A410& '10%(&'()- S 9!10%(&'()- #10%(&'()- -10%(&'()- L&!10%(&'()-
&!10%(&'()-< >}>>>"?w?|[:A410& y8 10%(&'()- fL610%(&'()- 210%(&'()-
31&!10%(&'()- y/#10%(&'()- (&!10%(&'()-w??????@B;BvU410 410%Am+A&'()-
9"10%m+&'()- ?SF+10%L'L&'()-9 }SF+10%g)&'()-910(10(10( 9&!10%(&'()-;
BABSB[BBCD|[:vU410 4 -#10%m+&'()-Z #S#10%m+&'()-? #S#10%m+&'()-
f3"&10%m+&'()- |Y9S10%\'&'()-' Y9S10%)&'()-'DDEFhFiFjFkFzF|obU410
y&S10%M'&'()- 10m+10m+10m+? Y 910%m+&'()- s6z#10%m+&'()- Y 310%m+&'()-
-#10%)m+)&'()-ZzFFFFGGH|[:bU410  i*!10%VM'V&'()-& t10%M'&'()-? l
410%M'&'()-' #l10%M'&'()- `@310%M'&'()- ,lm10%M'&'()-HI JKLMpMzY8bU410
QH'f#10%>M'>&'()-D- H'f#10%M'&'()-D- QFH'f#10%>M'>&'()-D- t3" 10%M'&'()-F-
I9@#10%M'&'()-L-!FV9@#10%33&'()-LpMMMMMMM)NoNvU410 Z10%(&'()- F^%10%$&'()-
F^%10% ( &'()- &10%:'&'()- 10M'10M''10M' @810%M'&'()-oNNNzOPPnQ|[:vU410
`F10%(&'()- $10%W(W&'()- $10%\(\&'()- sY10%(&'()- & -#10%(&'()- Y
10%(&'()-nQqQQQ1RRS|[:vU410  *'!10%o(o&'()-Z (M!10%(&'()- y%10%(&'()-
"t10%(&'()-  S :!10%(&'()-  10%(&'()-S%S(SUSmSST|[:vU410  `6410%(&'()-
4M!10%(&'()- 310%(&'()- F1310%(&'()- y/10%(&'()- *'!10%]&'()-ZTTTT T/T;
T?TPTvU410 #Yg10%'&'()- &fZ10%'&'()- l10%'&'()- &y10%'&'()-10(10(10(
y,8z10%(&'()-PTuTTTTTU|[:vU410  &S#10%'&'()- 10%'&'()- n`@10%#$&'()-L
`@10%c&&'()-L  S10%'&'()-  10%'&'()-U2V0WXYZZZZ|[NA410100'0100'0100'0
8T#10%0'0&'()- 3"#10%0'0&'()- 3"#10%0'0&'()- %3"#10%:':&'()- &S#10%
&'()-ZZZ7[Z[[=\|[:NA41010  10%'('&'()- L -#10%'('&'()- &&10%'('&'()-
%%10%E+%E&'()- `%%10% ( &'()- %%10%j(j&'()-=\a\]d]]^Q^|[:NA41010
#10%'('&'()-  ,10%'('&'()-  s10%'('&'()- ll$10%Rd(R&'()-Z <ll$10%W(W&'()-Z
10%'('&'()-Q^t___```|[:NA41010  l110%'('&'()- XS,#10%'('&'()-Y
{S,#10%S&'()-Y (10%'('&'()-  #10%'('&'()- | #10%(&'()-`aZaaaaabbvU410
F10%:):&'()- &,10%:):&'()- 10(10(10( @8#10%(&'()- 6G10%'('&'()-
4M!10%'('&'()-bb+b_ccHdKd|[:vU410  l10%:):&'()- S!10%:):&'()- ys"10% )
&'()- ~s"10%%)%&'()- #310%:):&'()- LG10%:):&'()-Kddgeeeff|[:vU410
##10%&'()-M ##10%)&'()-M x##10%'&'()-M T#10%&'()-M ST#10%:):&'()-M
sT#10%N&'()-M Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph Font\Cy '07?HPgX_g2nVtP|o;k<E6:3l
1&Z/6<BHoQYb3i/pw"}:+Zl\g%~c4
&v/5<B4KPWh^en}v|R^P*(dw<(06<jCJQW^chjlnprtvxz|~
"$&(*,.02468:<>@BDFHJLNPRTVXZ\^Z.E;1R\|nfu{0p~{(NA)9@HToa|ku~Y;
\NC-7>$MS`mX{S4x-s X+M9kF
Tbfz{|}~yEl])Do"#%**j-(/0%36:|:[=/BBDJHKQSS-V9Yh[5\^`cgjkn$p1q:r7stuvuwxye{
M}loN9 ~@ngWQ5 HY{<{J=im8`!k8Cu9]W0#/CCA`.| (dS G!
$f&().[2{487L89:<=?@AZCDEFHIKLOSTUX0[\]]`zahcee-g6jFkalmo*q0stnvwzz|~]2N;
L{H0q"B|;hw<|cl\_&IXRb(= % 8@F+*f"#%(),T0223z5Q7f88:;
=>?ACE&GhKMSNMOXQRSUVY2Zh\^galbLehiijrmqqu+x}y,z|}~b+_Ox,:X"\7n'Hd'6=Xx
,Pt,Pt:KS{"Bk:f;]8E},Is=b._?f;AU[Fo=uAoKz"\ZKc5X1s !"K% '*\+/36P89S9&:<w?;
BDzFHpMoNnQSTPTUZ=\Q^`bKdf   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~  



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 




