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HETEROCYCLIC COMPOUNDS AS INHIBITORS OF ROTAMASE ENZYMES This invention
relates to 1-heteroaryl-pyrrolidine, -piperidine and 5 -homopiperidine
derivatives and to processes for the preparation of, intermediates used in
the preparation of, compositions containing and the uses of, such
derivatives. It has been reported that the irnmunosuppressant FK-506
promotes 10 15 neurite outgrowth in vitro in neuronal cell line and culture
models (see Lyons et al, Pro. Natl. Acad. Sci., 1994, 91, 3191-95 and
Snyder et al, Nature Medicine, 1995, 1, 32-37). WO-A-96I40140,
WO-A-96/4Q633 and WO-A-97I16190 disclose compounds that have neurotrophic
activity but which lack inhibitory action at the protein phosphatase
calcineurin and therefore which have no immunosuppressive activity.
US-A-5,721,256 discloses sulphonamides, and WO-A-98/13343 and WO-A-98I13355
disclose heterocycles, that have neurotrophic activity but which do not
exert any significant immunosuppressive activity. WO-A-92/21313 discloses
sulphonamides with immunosuppressive activity. It has been suggested in
WO-A-96/40140 and WO-A-96I40633 that the 20 25 neurotrophic effect of these
compounds is mediated, at least in part, by a high affinity interaction
with the FK-506 binding proteins, such as FKBP-12, or FKBP-52. However) the
mechanism by which this interaction with FKBP- type immunophilins results
in a neurotrophic effect is at present unknown. The range of neurotrophic
activity that can be realised through this
neurotrophic/non-immunosuppressant class of compounds has been explored and
it has been found that axon regeneration can be promoted after facial nerve
crush and sciatic nerve crush in the rat. It has also been observed that
the functional regeneration of dopamine neurons damaged with the toxin MPTP
was promoted by the compounds disclosed therein in mice. n~r~~~~~
I~mmA~WA~'   1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -2 Additionally, it
was reported that restoration of striatal innervation in the rat was
promoted by the compounds disclosed therein following 6-hydroxydopamine
lesioning of dopaminergic neurons (see Hamilton & Steiner, Current 5
Pharmaceutical Design, 1997, 3, 405-428). It has now been found that the
present compounds are neurotrophic agents which have an affinity for
FKBP-type immunophilins. In particular, they are potent inhibitors of the
enzyme activity and especially of the cis-trans prolyl isomerase (rotamase)
activity of FKBP-type immunophilins, particularly the 10 immunophilin
FKBP-12. The present compounds do not significantly inhibit the protein
phosphatase calcineurin and therefore lack any significant
immunosuppressive activity. The present compounds therefore moderate
neuronal degeneration and promote neuronal regeneration and outgrowth and
can be used for treating 15 neurological disorders arising from
neurodegenerative diseases or other disorders involving nerve damage. The
neurological disorders that may be treated include senile dementia
(Alzheimer's disease) and other dementias, amyotrophic lateral sclerosis
and other forms of motor neuron disease, Parkinson's disease, Huntington's
disease, neurological deficits associated with 20 stroke, all forms of
degenerative disease affecting the central or peripheral nervous system
(e.g. cerebellar-brainstem atrophies, syndromes of progressive ataxias),
all forms of muscular dystrophy, progressive muscular atrophies,
progressive bulbar muscular atrophy) physical or traumatic damage to the
central or peripheral nervous system (e.g. spinal cord), herniated,
ruptured or 25 prolapsed intervertebrae disc syndromes, cervical
spondylosis, plexus disorders, thoracic outlet syndromes, all forms of
peripheral neuropathy (both diabetic and non-diabetic), trigeminal
neuralgia,  



1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -3 glossopharyngeal neuralgia,
Bell's Palsy, all forms of auto-immune related disease resulting in damage
of the central or peripheral nervous system (e.g. multiple sclerosis,
myasthenia gravis, Guillain-Barre syndrome), AIDS related 5 disorders of
the nervous system, dapsone ticks, bulbar and retrobulbar affections of the
optic nerve (e.g. retinopathies and retrobulbar neuritis), hearing
disorders such as tinnitus, and prion diseases. Preferably, the present
compounds can be used for treating senile dementia (Alzheimer's disease) or
another dementia, amyotrophic lateral 10 sclerosis or another form of motor
neuron disease, Parkinson's disease, Huntingdon's disease, a neurological
deficit associated with stroke, physical or traumatic damage to the central
or peripheral nervous system (e.g. spinal cord), a peripheral neuropathy
(either diabetic or non-diabetic), multiple sclerosis or a hearing disorder
such as tinnitus. 15 The present invention provides a compound of the
formula: -R or a pharmaceutically acceptable salt thereof, 20 wherein A is
unbranched C3 - C5 alkylene optionally substituted by C, - C6 alkyl;    13
JAN 2003 WO 00/05232 -4 X is O, S, NH or N(C~ - C6 alkyl); Y is O) S, NH or
N(C, - C6 alkyl); 5 PCT/IB99/01211 R is a C-linked, 4- to 6-membered ring,
non-aromatic, heterocyclic group containing one nitrogen heteroatom, said
group being optionally substituted by 1, 2 or 3 substituent(s) each
independently selected from C, - C6 alkyl, C2 - C6 alkenyl, C3 - C~
cycloalkyl, aryl, het, -C02 (C1 - C6 alkyl), -CO(het), -CONR5R6 10 and
-CO(aryl), said alkyl and alkenyl being optionally substituted by 1 or 2
substituent(s) each independently selected from C3 - C, cycloalkyl, aryl,
het, O(aryl), -O(C~ - C2 alkylene)aryl, -CO(het), -CONR5R6 and -CO(aryl);
R' , R2, R3 and R4 are each independently selected from H, halo, C~ - C6 15
alkyl, C3 - C~ cycloalkyl) halo(C~ - C6)alkyl, C1 - C6 alkoxy, -CONR5R6, C3
- C~ cycloalkoxy, C3 - C~ cycloalkyl-(C2 - C4)alkylene, C3 - C7
cycloalkyl(C2  



C4)alkoxy and -C02(0 - C6 alkyl); R5 and R6 are either each independently
selected from H and C~ - C6 20 alkyl or, when taken together, represent
unbranched C3 - C5 alkylene; "aryl" means phenyl, optionally substituted by
1, 2 or 3 substituent(s) each independently selected from C, - Cs alkyl, C1
- Cs alkoxy, halo) -CONR5R6, halo(C1 - C6 alkyl) and -NR5R6; and 25   1 3
JAN 2003 WO 00/05232 PCT/IB99/01211 -5 "het" means a 5- or 6-membered
monocyclic) or 8-, 9- or 10-membered bicyclic, ring heterocyclic group
containing from 1 to 3 heteroatoms each independently selected from N, O
and S, said group being optionally 5 substituted by 1, 2 or 3
substituent(s) each independently selected from C, - C6 alkyl, C, - C6
alkoxy, halo, halo(C~ - Cs alkyl), phenyl and -NR5R6. Throughout the above
definitions, "halo" means fluoro, chloro, bromo or iodo and alkyl, alkoxy,
alkenyl and alkylene groups containing the requisite 10 number of carbon
atoms, except where indicated, can be unbranched- or branched-chain. The
pharmaceutically acceptable salts of the compounds of the formula (I)
include the acid addition and the base salts thereof. Suitable acid
addition salts are formed from acids which form non-toxic 15 salts and
examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,
fumarate, lactate) tartrate, citrate, gluconate, succinate, saccharate,
benzoate, methanesulphonate, ethanesulphonate, benzenesulphonate, 20
p-toluenesulphonate and pamoate salts. Suitable base salts are formed from
bases which form non-toxic salts and examples are the sodium, potassium,
aluminium, calcium, magnesium, zinc and diethanolamine salts. For a review
on suitable salts see Berge et al) J. Pharm. Sci.) 1977, 66, 25 1-19. _ The
pharmaceutically acceptable solvates of the compounds of the formula (I)
include the hydrates thereof. Also included within the present scope of the
compounds of the formula (I) are polymorphs and radiolabelled derivatives
thereof. 30  



1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -6 A compound of the formula (I)
contains one or more asymmetric carbon atoms and therefore exists in two or
more stereoisomeric forms. Where a compound of the formula (I) contains an
alkenyl or alkenylene group, cis (E) 5 and trans (Z) isomerism may also
occur. The present invention includes the individual stereoisomers of the
compounds of the formula (I) and, where appropriate, the individual
tautomeric forms thereof, together with mixtures thereof. Separation of
diastereoisomers or cis and trans isomers may be 10 achieved by
conventional techniques, e.g. by fractional crystallisation, chromatography
or H.P.L.C. of a stereoisomeric mixture of a compound of the formula (I) or
a suitable salt or derivative thereof. An individual enantiomer of a
compound of the formula (I) may also be prepared from a corresponding
optically pure intermediate or by resolution, such as by H. P.L.C. of the
15 corresponding racemate using a suitable chiral support or by fractional
crystallisation of the diastereoisomeric salts formed by reaction of the
corresponding racemate with a suitabie optically active acid or base, as
appropriate. 20 Particularly preferred are compounds of the formula: A 0
Y-R X' \ N R ~ ~ R' Ra ~R2 (IA)   W O 00I05232 1 3 JAN 2003 PCT/IB99101211
-7wherein R, R', R2, R3, R4, A, X and Y are as previously defined for a
compound of the formula (I). In the above definitions of a compound of the
formula (I) and (IA), the S following definitions are preferred.
Preferably, A is 1,4-butylene. Preferably, X is O, S or NH. 10 Preferably,
X is O or NH. Preferably, Y is O or NH. Preferably, Y is NH. 15 Preferably,
R is azetidinyl, pyrrolidinyl or piperidinyl, each optionally 



substituted as previously defined for R for a compound of the formula (I).
Preferably, R is 3-azetidinyl, 3-pyrrolidinyl, 3-piperidinyl or
4-piperidinyl, each optionally substituted as previously defined for R for
a compound of the formula (I). 20 Preferably, R is azetidinyl, pyrrofidinyl
or piperidinyl, each optionally substituted by 1, 2 or 3 substituent(s)
each independently selected from C,-C6 alkyl, het) -C02(C1-C6 alkyl) and
-CO(het)) said alkyl being optionally substituted by 1 or 2 substituent(s)
each independently selected from C3-C~ cycloalkyl, aryl, het, -O(aryl),
-0(C,-C2 alkylene)aryl 25 and -CONR5R6. Preferably, R is 3-azetidinyl,
3-pyrrolidinyl, 3-piperidinyl or 4-piperidinyl, each optionally substituted
by 1, 2 or 3 substituent(s) each independently selected from C,-Cs alkyl,
het) -C02(C1-C6 alkyl) and -CO(het), said alkyl being optionally
substituted by 1 or 2 substituent(s) each independently 30 selected from
C3-C~ cycloalkyl) aryl, het, -O(aryl), -O(C1-C2 alkylene)aryl and -CONR5R6.
1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -g Preferably, R is azetidinyl,
pyrrolidinyl or piperidinyl, each optionally substituted by 1, 2 or 3
substituent(s) each independently selected from ethyl, 2-pyridyl,
tert-butoxycarbonyl, quinolin-2-ylcarbonyl, 2 5
phenylquinolin-4-ylcarbonyl, 4-methoxyquinolin-2-ylcarbonyl, 6-methoxy
2-phenylquinolin-4-ylcarbonyl, 2-piperidinoquinolin-4-ylcarbonyl,
2chloroquinolin-4-ylcarbonyl, 1 H-benzpyrazol-6-ylcarbonyl)
cyclopropylmethyl, phenylmethyl, diphenylmethyl, 2-pyridylmethyl,
3pyridylmethyl, 4-pyridylmethyl, 2-(2-pyridyl)ethyl, 2-(2-methylimidazol-1
10 yl)ethyl, (1 H-1,2,4-triazol-3-yl)methyl, (2-chloroquinolin-3-yl)methyl,
quinolin-4-yimethyl, quinoiin-2-ylmethyl, quinolin-3-yfmethyl,
1-{quinolin4-yl)ethyl, (2-fluoropyridin-4-yl)methyl) phenoxymethyl,
benzyloxymethyl, aminocarbonyimethyl, 2-(aminocarbonyl}ethyl and
3-(aminocarbonyl) phenylmethyl. 15 Preferably R is 3-azetidinyl,
3-pyrrolidinyl, 3-piperidinyl or 4-piperidinyl, each optionally substituted
by 1, 2 or 3 substituent(s) each independently selected from ethyl,
2-pyridyl, tert-butoxycarbonyl, quinolin-2-ylcarbonyl,
2-phenylquinolin-4-ylcarbonyl, 4-methoxyquinolin-2-ylcarbonyl,
6methoxy-2-phenylquinolin-4-ylcarbonyl, 2-piperidinoquinolin-4-ylcarbonyl)
20 2-chloroquinolin-4-ylcarbonyl, 1 H-benzpyrazol-6-ylcarbonyl,
cyclopropylmethyl, phenylmethyl, diphenylmethyl, 2-pyridyimethyl,
3pyridylmethyl, 4-pyridylmethyl, 2-{2-pyridyl}ethyl,
2-(2-methylimidazol-1yl)ethyl, (1 H-1,2,4-triazol-3-yl)methyl,
(2-chloroquinolin-3-yl)methyl, quinolin-4-ylmethyl, quinolin-2-ylmethyl,
quinolin-3-ylmethyl, 1-(quinolin 25 4-yl)ethyl,
(2-ffuoropyridin-4-yl)methyl, phenoxymethyl, benzyloxymethyl,
aminocarbonylmethyl, 2-(arninocarbonyl)ethyl and 3-(aminocarbonyl) phenyl
methyl.   1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -g Preferably, R', R2) R3
and R4 are each independently selected from H)  halo(C~-Cs)alkyl and halo.
Preferably, R', R2) R3 and R4 are each independently selected from H, 5
fluoro, chloro, bromo and trifluoromethyl. Preferably, R5 and R6 are either
each H or, when taken together, are 1,5 



pentylene. 10 Preferably, "aryl" means a phenyl group, optionally
substituted by CONR5R6, wherein R5 and R6 are preferably both H.
Preferably, "het" means pyridyl, imidazolyl, triazolyl, quinolinyl or
benzpyrazolyf, each optionally substituted by 1, 2 or 3 substituent(s) 15
each independently selected from C~-C6 alkyl, C~-C6 alkoxy, halo, phenyl
and -NR5R6. Preferably, "het" means pyridyl, imidazolyl, triazolyl,
quinolinyl or benzpyrazolyl, each optionally substituted by 1, 2 or 3
substituent(s) 20 each independently selected from methyl, methoxy, fluoro,
chloro, phenyl and piperidino. Preferably, "het" means 2-pyridyl,
3-pyridyl, 4-pyridyl, imidazol-1-yl, 1 H 1,2,4-triazol-3-yl) quinolin-2-yl,
quinolin-3-yl, quinolin-4-yl or 1 H 25 benzpyrazol-6-yl, each optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from
C1-C6 alkyl, C,-C6 alkoxy, halo, phenyl and -NR5R6.   13 JAN 2003 WO
00l05232 PCT/IB99l01211 -10 Preferably, "het" means 2-pyridyl, 3-pyridyl,
4-pyridyl, imidazol-1-yl, 1 H 1,2,4-triazol-3-yl, quinolin-2-yl,
quinolin-3-yl, quinolin-4-yi or 1 H benzpyrazol-6-yl, each optionally
substituted by 1,2 or 3 substituent(s) 5 each independently selected from
methyl, methoxy, fluoro, chloro, phenyl and piperidino. Preferably, "het"
means 2-pyridyl, 3-pyridyl, 4-pyridyl, 1 H-1,2,4-triazol-3 yl,
quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, 1 H-benzpyrazol-6-yl, 2 10
methylimidazol-1-y1, 2-chloroquinoiin-3-yl, 2-phenylquinofin-4-y1, 4
methoxyquinolin-2-yl, 6-methoxy-2-phenylquinolin-4-yl, 2
piperidinoquinolin-4-yl, 2-chloroquinolin-4-yl or 2-fluoropyridin-4-yl.
Preferably, the group of the formula: 15 20 X ~N Ra R Rz R' in a compound
of the formula (l) is 1,3-benzoxazol-2-yl) 1,3 benzothiazol-2-yl, 1
H-benzimidazol-2-yl, 6-bromo-1,3-benzoxazol-2-yl or 25
6-chloro-1,3-benzothiazol-2-yl. 



Particularly preferred examples of the compounds of the formula (I) as
described in the Examples section hereafter are: 30
(2S)-1-(1,3-Benzoxazol-2-yl)-1~-[(3S)-1-benzylpyrrolidin-3-yl]-2piperidinec
arboxamide;   1 3 JAN 2003 WO 00/05232 PCT/IB94/01211 -11
(2S)-1-(1,3-Benzoxazol-2-yl)-11~-[(3S)-1-(2-pyridinyimethyl)pyrrolidin-3
yl]-2-piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-l~-[(3S)-1-(3-pyridinylmethyl)pyrrolidin-3 5
yl]-2-piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-I~-[(3S)-1-(4-pyridinylmethyl)pyrrolidin-3
yl]-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[3-{Aminocarbonyl)phenylmethyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide; 10
(2S)-IV2-{(3S)-1-[(2-Chlorooquinolin-3-yl)methyl)]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide; (2S)-IV2-{(3S)-1-[(Quinoli
n-3-yl) methyl)]pyrrolidi n-3-yl}-1-( 1,3-benzoxazol
2-yl)-2-piperidinecarboxamide;
(2S)-!V2-{(3S)-1-[(Quinolin-4-yl)methyl)]pyrrolidin-3-yl}-1-(
1,3-benzoxazol 15 2-yl)-2-piperidinecarboxamide;
(2S)-lV2-{(3S)-1-[(Quinolin-2-yl)methyl)]pyrrolidin-3-yl}-1-(1,3-benzoxazol
2-yl)-2-piperidinecarboxarnide;
(2S)-lV2-{(3S}-1-[1-(G~uinolin-4-yl)ethyl)]pyrrolidin-3-yl}-1-(
1,3-benzoxazol 2-yl)-2-piperidinecarboxamide; 20
(2S)-JV2-{(3S)-1-[Quinolin-2-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3-benzoxazol
2-yl)-2-piperidinecarboxamide;
(2S)-lV2-{(3S)-1-[2-Phenylquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-!V2-{(3S)-1-[4-Methoxyquinofin-2-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3 25
benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-lV2-{(3S)-1-[6-Methoxy-2-phenylquinolin-4-ylcarbonyl]pyrrolidin-3-yl}
1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-!V2-{(3S)-1-[2-Piperidinoquinoin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide; 30
(2S)-IV2-{(3S)-1-[2-Chloroquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;   13 JAN 2003 WO 00I05232
PCT/IB99/01211 -12 {2S)-I12-{(3S)-1-[1
H-benzpyrazol-6-yfcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-lV2-[(3S)-1-Benzylpyrrolidin-3-yl]-1-(6-bromo-1,3-benzoxazol-2-yl)-2 5
piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-IV?-(1-benzyl-3-piperidinyl)-2
piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-1V2-(3R,5S)-5-[(benzyloxy)methyl]pyrrolidin
3-yl-2-piperidinecarboxamide hydrochloride; and 10 1-(1 H
1,3-Benzimidazol-2-yl)-N2-[(3S)-1-benzylpyrrolidin-3-yl]-2
piperidinecarboxamide. 



The compounds of the formula (I) can be prepared using conventional 15
procedures such as by the following illustrative methods in which R, R')
R2, R3, R4, A, X and Y are as previously defined for a compound of the
formula (I) unless otherwise stated. 1 ) Compounds of the formula (I)
wherein X is O or S can be prepared by 20 dehydrative coupling of a
compound of the formula: A N>--COZH X N (tl) pi Rs 25 wherein X is O or S
with a compound of the formula:   13 JAN 2003 WO 00I05232 PCT/iB99/OI211
-13 H-Y-R (III) , Compounds having the formula (II) can be prepared
according to the 5 method illustrated in Preparation 3 as detailed herein.
Suitable conditions for such preparations use conventional procedures well
known to the skilled person such as those referred to in standard texts,
e.g. see Advanced Organic Chemistry, Third Edition, Jerry March, 0-56, p.
371-4. 10 Examples of suitable conditions are as follows: (a) a compound of
the formula (II) may be first converted to an activated ester using
1-hydroxybenzotriazole hydrate and 1-(3
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride in the presence 15
of a suitable acid acceptor, e.g. triethylamine) and then treated in situ
with a compound of the formula (III). The reaction may be carried out in a
suitable solvent such as dichloromethane. A catalytic amount of a suitable
catalyst, e.g. 4-diethylaminopyridine, may also be used. 20 (b) compounds
of the formula (I I) and (lll) may be combined with triphenylphosphine and
diethyl azodicarboxylate in the presence of a suitable solvent such as
tetrahydrofuran. (c) compounds of the formulae (II) and (III) may be
combined with 25 1,1'-carbonyldiimidazole in the presence of a suitable
solvent such as tetrahydrofuran or dichloromethane. (d) directly heating
together compounds of the formulae (II) and (lll) optionally in the
presence of a suitable solvent, e.g. N,N 30 dimethylacetamide,
cyclopentanol or diphenylether, and optionally in 



the presence of a suitable acidic catalyst, e.g., where Y is O.   1 3 JAN
2003 WO 00/05232 1CT/IB99/01211 -14 The intermediate compounds of the
formula (II) may be prepared by conventional methods, for example, by the
route shown in Scheme 1. Scheme 1 5 N~COZH (IV) H Esterification (e.g.
thionyl chloride, methanol) A NCO=R' (V) H N-Substitution using (VI) - - -
(e.g. for X~O, using ethyldiisopropylamine/ acetonitrile or
N,N-dlmethylacetamide/heat, R~ and for X=S, using copper powder!
triethylamine hydrochloride! xylene/heat) R' R= A~ C02R' N X~N (Vll) a R ~
~ R Ra R2 Hydrolysis (e.g. aqueous Ilthium hydroxide, methanol) A>--COzH N
X~N (II) n R \ ~ R R' R2   WO 00/05232 -15 13 JAN 2003 rcTnB99ioizn wherein
R' is C, - C4 alkyl, preferably methyl, or benzyl and L' is a suitable
leaving group, e.g. halo (preferably, chloro), -SCH3, -SH, S -SO2CH3,
-SO2CF3, -OS02CH3 or -OS~2CF3. The compounds of the formulae (lll), (IV)
and (VI) may be prepared by conventional procedures. 10 2) Compounds of the
formula (!) where X=NH (i.e. a compound of the formula (IB)) may be
prepared by the route shown in Scheme 2, that is by reaction of a compound
of the formula (XIIIA) or (XIIIB) with a compound of the formula (III). 15
20 25 30  



W O 00/05232 1 3 JAN 2003 PCT/IB99/01211 -16Scheme 2 L2 HN N (VIII) Ra ~
ir--R' Carbamate formation (e.g. di-tert-butyldicarbonate,
4-dimethylaminopyrldine, acetonitrile) L2 0 `N ~ N RO (IX) Ra ~ / R, Rs ~R2
A >--CO R9 ~ . . . . ~ N-Substitution using (X) (e.g. benzyl
(2S)-2-piperidinecarboxylate, N ethyldiisopropylamine, acetonitrile) H (X)
A N>---COZR9 R80 N N (XI) R4 R' Ester cleavage (e.g. where R9=benzyt, 10%
w/w palladium on carbon,hydrogen, ethanol) R3    1 3 JAN 2003 W O 00/05232
-17 O 1N - R80 \ (X11) ~~-R PCT/IB99/01211 Rs- Rz Cyclisation (e.g.
1-hydroxybenzotriazole, 1-(3-dimethylamino)-3-ethylcarbodiimide
hydrochloride, dichloromethane) A A N O N 0 ~N XIIIA andlor ~N XIIIB N ( )
N~ ( ) i R~ i Ra Ra ~ ~ Ri 



-Rz ~R3 R3 Rz H-Y-R Addition by (III) (I11) (e.g. i,4-dioxane, heat) O A%,
// Y-R (IB) R4 ~ ~ R~ R   1 3 JAN 2003 WO 00I05232 PCT/IB99/01211
-18wherein L2 is a suitable leaving group, e.g. as previously defined for
L', R$ is C~-C4 alkyl (preferably, t-butyl) or benzyl, and R9 is C,-C4
alkyl or benzyl. 5 The compounds of the formulae (VIII) and (X) may be
prepared by conventional procedures. Reactions using commercially available
compounds having the formulae (VIII) and (X) are provided in Preparations
46 and 47. to 3) The compounds of the formula (I) wherein X is O or S can
be prepared by reaction of a compound of the formula: L3 (XIV) Ft wherein X
is O or S, with a compound of the formula: 15 H-Y-R (111j wherein L3 is a
suitable leaving group such as (i) halo, preferably chloro or bromo, (ii) a
group providing an activated ester such as that derived by 20 reaction of a
compound of the formula (I I) with 1-hydroxybenzotriazole,
benzotriazol-1-yloxytris(dimethylamino)-phosphonium hexafluorophosphate)
O-(1 H-benzotriazol-1-yl)-N,N,N',N'tetramethyluronium tetrafluoroborate, or
pentafluorophenol, (iii) a group providing a mixed anhydride such as that
derived by 25 reaction _of a compound of the formula (I I) with isobutyl
chloroformate,    1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -19 or (iv) a
group providing an imidazolide such as that derived by reaction of a
compound of the formula (I I) with 1,1'-carbonyldiimidazole. 5 The reaction
may be performed using standard techniques. 



Compounds of the formula (XIV) may be prepared by conventional procedures
such as from compounds of the formula (II). 10 4) All compounds of the
formula (I) can be prepared by reaction of a compound of the formula: 0 A%,
// ~--~(~N Y-R H (XV) 15 with a compound of the formula: Ly (XVI) R' R3
wherein L3 is as previously defined for L' for a compound of the formula
(VI) and preferably is chloro. 20 In a preferred procedure, where L3 is
chloro, the reaction may be carried out in the presence of a suitable acid
acceptor, e.g. ethyldiisopropylamine, and in a suitable solvent, e.g.
acetonitrile or N,Ndimethyaacetamide, with heating.      1 3 JAN 2003 WO
00I05232 PCT/IB99/01211 -20 Where X=S, the reaction may be conveniently
carried out using copper powder, triethylamine hydrochloride and xylene
with heating. The compounds of the formula (XV} may be prepared by
conventional 5 procedures similar to those described in Preparation 47
herein. The compounds of the formula (XVI) may be prepared by conventional
procedures such as are described in Preparation 47 herein. It will be
appreciated that certain compounds of the formula (I} can be 10 converted
to other compounds of the formula (I) by conventional methods, e.g. using
standard interconversion techniques. All of the above reactions and the
preparations of novel starting materials used in the preceding methods are
conventional and appropriate reagents and reaction conditions for their
performance or preparation as well as procedures for isolating the desired
15 products will be well-known to those skilled in the art with reference
to literature precedents and the Examples and Preparations hereto. It will
be appreciated by persons skilled in the art that, within certain of the
processes described, the order of the synthetic steps employed may be
varied and will depend inter alia on factors such as the nature of other
functional groups present in a particular 20 substrate, the availability of
key intermediates and the protecting group strategy (if any} to be
employed. Clearly such factors will influence the choice of reagent for use
in said synthetic steps. A pharmaceutically acceptable salt of a compound
of the formula (l) may be readily prepared by mixing together solutions of
a compound of the formula 25 (I) and the desired acid or base) as
appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent. The affinity
of the compounds of the formula (I) for FKBP-12 can be determined in vitro
in a coupled colorimetric PPlase assay using similar 30 procedures to
published methods (e.g. see Kofron, J.L., et al., Biochemistry, 1991, 30,
6127-6134, Zarnt, T., et al., Biochem. J. 1995, 305) 159-164, Holt, D.A.,
et al., J. Am. Chem. Soc., 1993, 115, 9925-9938). In these methods, the
13 JAN 2003 WO 00105232 PCT/IB99/01211 -21 cis-trans isomerisation of a
hydrophobic amino acid-proline bond in a tetrapeptide substrate (e.g, the
phenylalanine-proline bond in N-succinyl-alaphe-pro-phe-p-nitroanilide
[succinyl-AFPF-pNA]) can be determined by 



5 monitoring cleavage of pNA from the transPro-containing peptide by an
excess of chymotrypsin. The ICSO (the concentration of the compound of the
formula (I) producing 50% inhibition) values were determined using the
following assay methodology. Assay buffer (2.175m1) (50mM
4-(2-hydroxyethyl)-1-piperazineethanesulphonic 10 acid (HEPES), 100mM NaCI,
1 mM dithiothreitol {DTT), pH 8.0) is equilibrated to 10C in a cuvette.
12.5N1 of a solution of the present compound in DMSO, 250p1 of a 60mg/ml
solution of a-chymotrypsin in 1 mM aqueous hydrochloric acid and then 50N1
of a solution of human recombinant FKBP-12 (4.5NM) in assay buffer are
added and mixed. The reaction is initiated by addition of 15 12.5N1 of a
solution of 20mM succinyl-AFPF-pNA in DMSO. The absorbance at 390nM is
monitored for one minute collecting data every 0.25 second. Data are fitted
with a first order rate equation with offset and the rate constant obtained
corrected for the rate of uncatalysed isomerisation of the substrate. The
rate constant determined at different inhibitor concentrations ( 1 OnM to
100 frM) is 20 expressed as % inhibition of the control rate constant. The
ICSO is estimated using a non-linear least squares curve fitting routine of
the sigrnoidal dose response data. K,,app (the apparent inhibition
constant) was determined for the present compounds using the assay
procedure described below. Assay buffer 25 (2.175m1) (50mM HEPES, 1 OOmM
NaCI) 1 mM DTT, pH 8.0) is equilibrated to 10C in a cuvette. 12.y.1 of a
solution of the present compound in DMSO, 250a1 of a 60mg/ml solution of
a-chymotrypsin in 1 mM aqueous hydrochloric acid and then 50p,L of a
solution of human recombinant FKBP-12 (1.5M) in assay buffer are added and
mixed. The reaction is initiated by adding 12.51z1 of 30 a solution of
anhydrous succinyl-ALPF-pNA (100M final concentration) in a 400mM solution
of LiCI in trifluoroethanol. The absorbance at 390nM is   13 JAN 2003 WO
00/05232 -22 PCT/IB99/01211 monitored for 3 minutes collecting data every
0.5 second. Data are fitted with a first order rate equation with offset
and the initial velocity (v) is calculated from the concentration of cis
(re 1eu-pro bond)-succinyl-ALPF-pNA at to and the first 5 order rate
constant at different inhibitor concentrations (I). Data in the form
Vin~ucontrol V [I] are fitted with an equation for reversible tight binding
inhibition to generate values for K;,aPp (see Morrison, J.F., et al,
Comments Mol. Cell Biophys., 1985, 2, 347-368). This analysis is used when
the K;,app approaches the concentration of FKBP-12 in the assay (30nM).
Dixon analysis (see Dixon, 10 M., Biochem. J.,1953, 55, 170-171 ) is used
for generating values of K;,aPp for less potent compounds. The same
methodology is used to generate K;,apP for FKBP52 with the following
modifications: Forty microlitres human recombinant FKBP52 (5.2NM) is
substituted for FKBP12 and 2.185m1 assay buffer are used in the assay. 15
The compounds of the invention have inhibitory activity against the FKBP-12
enzyme. Early experimentation suggests that the compounds of the invention
also have inhibitory activity against the FKPB-52 enzyme. 20 The FKBP-52
enzyme can be expressed and characterised by the methodology described in
Peattie, D.A., et al, Proc. Natl. Acad. Sci. USA 1992 Nov. 15; 89
(22):10974-8. The FKPB-52 enzyme is discussed in the following references:
Miyata, Y., et al, Proc. Natl. Acad. Sci. USA 1997 Dec. 23; 94(26): 



14500-5; Tai, P. K., et al, Biochemistry 1993 Aug. 31; 32(34): 8842-7;
Bose, S. 25 et ai, Science, 274, 1715-5, 1996 and Czar, M. J., et al,
Molecular Endocrinology 9, 1549-1560, 1995. The neurite outgrowth promoting
activity of the compounds of the formula (I) can be determined in explant
cultures of embryonic chick dorsal root 30 ganglia. Dorsal root ganglia
(DRG) are isolated aseptically according to the method of Bray (see
"Culturing Nerve Cells", Ed. G.Banker and K. Goslin, MIT Press, Cambridge,
MA, 1991, p.119). The individual ganglia were kept in   1 3 JAN 20D3 W O
00l05232 PCT/IB99/01211 -23 Ca2+/Mg2+- free Tyrodes buffer on ice until a
number of ganglia had been collected. Individual ganglia were then
transferred into collagen-coated 24-well culture plates containing
Neurobasal medium plus B27 supplements and 5 incubated at 37C in a 5% C02
atmosphere. The present compound was added after allowing 4 hours for the
ganglia to attach. The explants were fixed and stained with Coomassie blue
after 24 or 48 hours in culture. For each treatment 4 to 6 ganglia were
analysed and scored by estimating the extent of neurite outgrowth relative
to the diameter of the explant using image analysis. 10 The present
compounds were tested with and without l0ng/ml nerve growth factor (NGF)
present and compared to outgrowth in the presence of l0ng/ml nerve growth
factor alone. An alternative system for measuring neurite outgrowth
promoting activity 15 of FKBP-12 PPlase inhibitors is the SH-SY-5Y
neuroblastoma model described by Gold, B.G., et al, in Exp. Neurol) ,1997,
147(2), 269-278, Cells are maintained in Dulbecco's Modified Eagle's Medium
(DMEM) supplemented with 10% Foetal calf serum (FCS), 50U/ml penicillin,
50~g/ml streptomycin at 37C in a 7% COZ atmosphere. Cells are plated at 1
x106 cells per well and treated 20 for 5 days with 400nM aphidicolin. Cells
are then washed and treated with NG F at 1 Ong/ml  various compound
concentrations for 7 days to determine if the compounds promote neurite
outgrowth in the presence of suboptimal NGF concentrations (and/or in the
absence of NGF). Neurite outgrowth is determined by using image analysis to
measure neurite lengths in 20 random 25 fields. The neurotrophic activity
of the present compounds can be evaluated in vivo using the sciatic nerve
crush model in rat as a model for peripheral nerve regeneration (see
Bridge, P.M., et al. , Experimental Neurology, 1994, 127, 30 284-290,
Medinaceli, L., et al., Expl. Neurology, 1982, 77, 634-643, Gold, B.G.,et
al., Restorative Neurology and Neuroscience, 1994, B, 287-296), the
1methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP} and 6-hydroxydopamine
1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -24 models in various species as a
model for regeneration in Parkinson's disease (see Mokry, J., Physiol.
Res., 1995, 44(3), 143-150) and fimbria-fornix lesions as a model for
regeneration in Alzheimer's disease (see Cassel, J.C., 5 Duconseille, E.,
Jeltsch, H. and Will, B., Prog. Neurol., 1997, 51, 663-716). The compounds
of the formula (I) can be administered alone but will generally be
administered in admixture with a suitable pharmaceutical excipient, diluent
or carrier selected with regard to the intended route of 10 administration
and standard pharmaceutical practice. For example, the compounds of the
formula (I) can be administered orally or sublingually in the form of
tablets, capsules, ovules, elixirs, solutions or suspensions, which may
contain flavouring or colouring agents, for immediate 15 or controlled
release applications. 



Such tablets may contain excipients such as microcrystalline cellulose,
lactose, sodium citrate, calcium carbonate, dicalcium phosphate and
glycine, disintegrants such as starch (preferably corn, potato or tapioca
starch), alginic 20 acid and certain complex silicates, and granulation
binders such as polyvinylpyrrolidone, sucrose, gelatin and acacia.
Additionally, lubricating agents such as magnesium stearate, sodium lauryl
sulfate and talc may be included. 25 Solid compositions of a similar type
may also be employed as fillers in gelatin capsules. Preferred excipients
in this regard include lactose or milk sugar as well as high molecular
weight polyethylene glycols. For aqueous suspensions and/or elixirs, the
compounds of the formula (I) may be combined with various sweetening or
flavouring agents) colouring matter or dyes, with 30 emulsifying and/or
suspending agents and with diluents such as water, ethanol, propylene
glycol and glycerin, and combinations thereof.   13 JAN 2003 WO 00/05232
PCT/1B99/OI211 -25 The compounds of the formula (I) can also be injected
parenterally, for example, intravenously, intraperitoneally, intrathecally,
intraventricularly, intrasternally, intracranially, intramuscularly or
subcutaneously, or they may be 5 administered by infusion techniques. They
are best used in the form of a sterile aqueous solution which may contain
other substances, for example, enough salts or glucose to make the solution
isotonic with blood. The aqueous solutions should be suitably buffered
(preferably to a pH of from 3 to 9), if necessary. The preparation of
suitable parenteral formulations under sterile 10 conditions is readily
accomplished by standard pharmaceutical techniques wellknown to those
skilled in the art. For oral and parenteral administration to human
patients, the daily dosage level of the compounds of the formula (I) will
usually be from 1 15 microgram/kg to 25 mg/kg (in single or divided doses).
Thus tablets or capsules of the compound of the formula (I) may contain
from 0.05 mg to 1.0 g of active compound for administration singly or two
or more at a time, as appropriate. The physician in any event will
determine the 20 actual dosage which will be most suitable for any
individual patient and it will vary with the age, weight and response of
the particular patient. The above dosages are exemplary of the average
case. There can, of course, be individual instances where higher or lower
dosage ranges are merited and such are within the scope of this invention.
25 The compounds of formula (I} can also be administered intranasally or by
inhalation and are conveniently delivered in the form of a dry powder
inhaler or an aerosol spray presentation from a pressurised container or a
nebuliser with the use of a suitable propellant, e.g.
dichlorodifluoromethane, 30 trichlorofluoromethane,
dichforotetrafluoroethane, a hydrofluoroalkane such as
1,1,1,2-tetrafluoroethane (H FA 134A [trade mark] or
1,1,1,2,3,3,3heptafluoropropane (HFA 227EA [trade mark])) carbon dioxide or
other suitable   1 3 JAN 2003 WO 00/05232 PCT/1B99/01211 -26 gas. In the
case of a pressurised aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. The pressurised container or
nebuliser may contain a solution or suspension of the active compound, e.g.
5 using a mixture of ethanol and the propellant as the solvent, which may 



additionally contain a lubricant) e.g. sorbitan trioleate. Capsules and
cartridges (made, for example, from gelatin) for use in an inhaler or
insufflator may be formulated to contain a powder mix of a compound of the
formula (I) and a suitable powder base such as lactose or starch. 10
Aerosol or dry powder formulations are preferably arranged so that each
metered dose or "puff" contains from 20p.g to 20 mg of a compound of the
formula (I) for delivery to the patient. The overall daily dose with an
aerosol will be in the range of from 20g to 20 mg which may be administered
in a single 15 dose or, more usually, in divided doses throughout the day.
Alternatively, the compounds of the formula (I) can be administered in the
form of a suppository or pessary, or they may be applied topically in the
form of a lotion, solution, cream, ointment or dusting powder. The
compounds 20 of the formula (I) may also be transdermally administered by
the use of a skin patch. They may also be administered by the ocular route,
particularly for treating neurological disorders of the eye. For ophthalmic
use, the compounds can be formulated as micronised 25 suspensions in
isotonic, pH adjusted, sterile saline, or, preferably, as solutions in
isotonic, pH adjusted, sterile saline) optionally in combination with a
preservative such as a benzylalkonium chloride. Alternatively, they may be
formulated in an ointment such as petrolatum. 30 For application topically
to the skin, the compounds of the formula (I) can be formulated as a
suitable ointment containing the active compound suspended or dissolved in,
for example, a mixture with one or more of the   13 JAN 2003 WO 00/05232
PCT/IB99/01211 -27 foflowing: mineral oil, liquid petrolatum, white
petrolatum, propylene glycol, polyoxyethylene polyoxypropylene compound,
emulsifying wax and water. Alternatively, they can be formulated as a
suitable lotion or cream, suspended 5 or dissolved in, for example, a
mixture of one or more of the following: mineral oil, sorbitan
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl
esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
The compounds of the formula (I) can also be administered together with 10
other neurotrophic agents such as neurotrophic growth factor (NGF), glial
derived growth factor, brain derived growth factor, ciliary neurotrophic
factor and/or neurotrophin-3. The dosage level of the neurotrophic agent
will depend upon the neurotrophic effectiveness of the combination and the
route of administration used. 15 It is to be appreciated that all
references herein to treatment include 



curative, palliative and prophylactic treatment. Thus the invention further
provides: 20 (i) a pharmaceutical composition comprising a compound of the
formula (I) or a pharmaceutically acceptable salt or solvate thereof,
together with a pharmaceutically acceptable excipient, diluent or carrier;
(ii) a compound of the formula (I), or a pharmaceutically acceptable salt,
25 solvate or composition thereof, for use as a medicament; (iii) the use
of a compound of the formula (I), or of a pharmaceutically acceptable salt,
solvate or composition thereof, for the manufacture of a medicament for the
treatment of neuronal degeneration; (iv) the use of a compound of the
formula (I), or of a pharmaceutically 30 acceptable salt, solvate or
composition thereof, for the manufacture of a medicament for the promotion
of neuronal regeneration and outgrowth;   1 3 JAN 2003. WO 00I05232
PCT/IB99/01211 (v) the use of a compound of the formula (I) or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the
manufacture of a medicament for the treatment of a neurological disease or
disorder such 5 as a neurodegenerative disease; (vi) use as in (v) where
the neurological disease or disorder is selected from the group consisting
of senile dementia (Alzheimer's disease) and other demential, amyotrophic
lateral sclerosis and other forms of motor neuron disease, Parkinson's
disease) Huntington's disease, neurological 10 deficits associated with
stroke, all forms of degenerative disease affecting the central or
peripheral nervous system (e.g. cerebellarbrainstem atrophies, syndromes of
progressive ataxias), all forms of muscular dystrophy, progressive muscular
atrophies, progressive bulbar muscular atrophy, physical or traumatic
damage to the central or 15 peripheral nervous system (e.g. spinal cord),
herniated, ruptured or prolapsed intervertebrae disc syndromes, cervical
spondylosis, plexus disorders, thoracic outlet syndromes, all forms of
peripheral neuropathy (both diabetic and non-diabetic), trigeminal
neuralgia, glossopharyngeal neuralgia, Bell's Palsy) all forms of
auto-immune related disease 20 resulting in damage of the central or
peripheral nervous system (e.g. multiple sclerosis, myasthenia gravis,
Guillain-Barre syndrome), AIDS related disorders of the nervous system,
dapsone ticks, bulbar and retrobulbar affections of the optic nerve (e.g.
retinopathies and retrobulbar neuritis), hearing disorders such as
tinnitus, and prion 25 diseases; (vii) use as (vi) where the neurological
disease or disorder is senile dementia (Alzheimer's disease) or another
dementia, amyotrophic lateral sclerosis or another form of motor neuron
disease, Parkinson's disease, Huntington's disease, a neurological deficit
associated with stroke, 30 physical or traumatic damage to the central or
peripheral nervous system (e.g. spinal cord), a peripheral neuropathy
(either diabetic or nondiabetic), multiple sclerosis or a hearing disorder
such as tinnitus;   1 3 JAN 2003 WO 00I05232 PCT/IB99/01211 (viii) a method
of treatment of a human to treat neuronal degeneration which comprises
treating said human with an effective amount of a compound 5 of the formula
(I) or with a pharmaceutically acceptable salt, solvate or composition
thereof; 



(ix) a method of treatment of a human to promote neuronal regeneration and
outgrowth which comprises treating said human with an effective amount of a
compound of the formula (I) or with a pharmaceutically acceptable 10 salt,
solvate or composition thereof; (x) a method of treatment of a human to
treat a neurological disease or disorder such as a neurodegenerative
disease which comprises treating said human with an effective amount of a
compound of the formula (I) or with a pharmaceutically acceptable salt,
solvate or composition thereof; 15 (xi} a method as in (x) where the
neurological disease or disorder is selected from the group consisting of
senile dementia (Alzheimer's disease) and other dementias, amyotrophic
lateral sclerosis and other forms of motor neuron disease, Parkinson's
disease, Huntington's disease) neurological deficits associated with
stroke, all forms of degenerative disease 20 affecting the central or
peripheral nervous system (e.g. cerebellar brainstem atrophies, syndromes
of progressive ataxias), all forms of muscular dystrophy, progressive
muscular atrophies, progressive bulbar muscular atrophy, physical or
traumatic damage to the central or peripheral nervous system (e.g. spinal
cord), herniated, ruptured or 25 prolapsed intervertebrae disc syndromes)
cervical spondylosis, plexus disorders, thoracic outlet syndromes, all
farms of peripheral neuropathy (both diabetic and non-diabetic), trigeminal
neuralgia, glossopharyngeal neuralgia, Bell's Palsy, all forms of
auto-immune related disease resulting in damage of the central or
peripheral nervous system (e.g. 30 multiple sclerosis, myasthenia gravis,
Guillain-Barre syndrome), AIDS related disorders of the nervous system,
dapsone ticks, bulbar and retrobulbar affections of the optic nerve (e.g.
retinopathies and   1 3 JAN 2003 WO 00/05Z32 PCT/IB99101211 -30 retrobulbar
neuritis), hearing disorders such as tinnitus, and prion diseases; (xii) a
method as in (xi) where the neurological disease or disorder is senile 5
dementia (Alzheimer's disease) or another dementia, amyotrophic lateral
sclerosis or another form of motor neuron disease, Parkinson's disease,
Huntington's disease, a neurological deficit associated with stroke,
physical or traumatic damage to the central or peripheral nervous system
(e.g. spinal cord), a peripheral neuropathy (either diabetic or non 10
diabetic), multiple sclerosis or a hearing disorder such as tinnitus; and
(xiii) any novel intermediates described herein. (xiv) the use of a
compound of the formula (I) or of a pharmaceutically acceptable salt,
solvate or composition thereof, for the manufacture of a medicament for the
treatment of a disease resulting from a deficiency or 15 over production of
FKBP-12 or FKBP-52. The following Examples illustrate the preparation of
the compounds of the formula (I). The ACD/IUPAC Pro software programme was
used as the basis for naming the prepared compounds. 20  



13 JAN 2003 WO 00/05232 PCT/iB99/01211 -31 Examale 1 (2S)-1-f
1,3-Benzoxazol-2-Lrl)-N2-f (3R)-1-benzylpyrrolidin-3- I
piperidinecarboxamide 5 OH N O --O N Triethylamine (0.167m1) was added to a
solution of (2S)-1-(1,3 10 15 20 benzoxazol-2-yl)-2-piperidinecarboxylic
acid (1 OOmg) [see Preparation 3], 1hydroxybenzotriazole hydrate (60.4mg),
(3R)-1-benzylpyrrolidin-3-ylamine (78.7mg) and
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (85.4mg) in
dichloromethane (30m1). The reaction mixture was stirred at room
temperature for 18 hours, after which time the mixture was diluted with
water and the organic layer was separated, dried over anhydrous sodium
sulphate and the solvent removed under reduced pressure. The crude product
was purified by column chromatography on silica gel eluting with a solvent
gradient of 50 : 50 : 0, changing to 25 : 75 : 0) changing to 20 : 80 : 1,
by volume, hexane : ethyl acetate : 0.88 aqueous ammonia solution to afford
(2S)-1-(1,3benzoxazol-2-yl)-N2-[(3R)-1-benzyfpyrrolidin-3-yl]-2-piperidinec
arboxamide as a yellow oil (94mg). ' H-NMR (CDC13) 8 : 7.40 (1 H, d},
7.30-7.20 (7H, m), 7.10 (1 H, m), 6.70 (1 H, d), 4.90 (1 H, s), 4.45 (1 H,
m), 4.25 (1 H, d), 3.70-3.50 (2H, m), 3.20 (1 H, t), 2.80   ~ 3 ~aN zoo3 WO
00/05232 -32 (1 H, m), 2.50 (2H, m), 2.40-2.20 (3H, m)) 1.80-1.50 {6H, m).
PCT/IB99/0121 I Analysis : Found C, 69.70; H, 7.15; N, 13.16; C24H2sNaO2.
0.5 H20 requires C, 69.71; H, 7.07; N, 13.09%. 5 Rotation : [0]2$ _ -40.9
(c = 0.09, methanol). D Example 2 (2 S)-1-( 1.3-Benzoxazol-2-yl~-IV2-f
(3S)-1-benzylpyrrolidi n-3-yll-2 10 piperidinecarboxamide OH N O ---~. O ~N
H N,,,,. N ~N O O ~N 



The title compound was prepared by a similar method to Example 1 from 15 ?o
(2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation
3] and (3S)-1-benzylpyrrolidin-3-ylamine. The crude product was purified by
column chromatography on silica gel eluting with a solvent gradient of 50 :
50 : 1, changing to 20 : 80 : 1, by volume, hexane : ethyl acetate : 0.88
aqueous ammonia solution, in 10% increments. The product was further
purified by recrystallisation from ethyl acetate : hexane to afford
(2S)-1-(1,3-benzoxazol-2yl)-N2-[(3S)-1-benzylpyrrolidin-3-yl]-2-piperidinec
arboxamide as a white solid.   1 3 JAN 2003 WO 00I05232 PCTIIB99/01211 -33
'H-NMR (CDC13) 8 : 7.40 (1 H, d), 7.30 (1 H, m), 7.20 (6H, s), 7.05 (1 H,
t), 6.60 5 10 15 (1 H, d)) 4.85 (1 H, s), 4.45 (1 H, bs), 4.25 (1 H, d),
3.60 (2H, s), 3.20 (1 H, t), 2.75 ( 1 H, m), 2.55 (2H, m), 2.35 ( 1 H ) m),
2.25 (2H, m), 1.80-1.50 (4H, m), 1.30 (2H, m). Analysis : Found C, 71.00;
H, 7.00; N, 13.80; C24H2sN402 requires C, 71.26; H, 6.98; N, 13.85%.
Rotation : [OJ25 - -102.0 (c = 0.1, methanol). D Example 3
S)-1-(1,3-Benzoxazol-2- I~)-IVY-[~pyrroiidin-3y11-2_piperidinecarboxamide H
N \N O O N H N NH --~ ~ O O N 20% w/w Palladium hydroxide on carbon
(12.5mg) was added to a 20 25 solution of (2S)-1-(
1,3-benzoxazol-2-yl)-1V2-[(3R)-1-benzylpyrrolidin-3-yIJ-2piperidinecarboxam
ide (62.5mg) [see Example 1 ] in ethanol (1 Oml). The reaction mixture was
hydrogenated at 414kPa (60 p.s.i.) for 56 hours, after which time the
catalyst was filtered off and the solvent removed under reduced pressure.
The crude product was purified by column chromatography on silica gel
eluting with a solvent gradient of 95 : 5 changing to 90 : 10, by volume,
ethyl acetate diethylamine to afford
(2S)-1-(1,3-benzoxazol-2-yl)-!V2-[(3R)-pyrrolidin-3-yIJ-2piperidinecarboxam
ide (1 mg) as an oil.   13 JAN 2003 WO 00105232 PCTljB99101211 -34 'H-NMR
(CDC13) b : 7.35 (1 H, d), 7.25 (1 H) m), 7.20 (1 H, t), 7.00 (1 H, m),
6.65 ( 1 H, bs), 4.85 ( 1 H, bs)) 4.40 ( 1 H, bs), 4.25 ( 1 H, d), 3.20 ( 1
H , t), 2.80 ( 1 H, bs), 



5 10 15 20 2.65 (1 H, m), 2.55 (1 H, m), 2.40-2.20 (4H, m), 1.80-1.60 (6H,
m). MS : 314 (MH+). Example 4
(2S)-1-(1,3-Benzoxazol-2-vll-1V2-[(3S)-pyrrolidin-3-yll-2-piperidinecarboxa
mide H N,,,, N `N O ----f O N H N.,, N ' O O ~N \ / The title compound was
prepared by a similar method to Example 3 from (2S)-i
-(1,3-benzoxazol-2-yl)-lV2-[{3S)benzylpyrrolidin-3-yf]-2piperidinecarboxami
de [see Example 2] and 20% palladium hydroxide on carbon to afford
(2S)-1-(1,3-benzoxazol-2-yl)-N2-[(3S)-pyrrolidin-3-yl]-2piperidinecarboxami
de as a brown foam. ' H-NMR (CDC13) s : 7.30 (1 H, d)) 7.25 (1 H, m), 7.20
(1 H) m), 7.00 (1 H, m), 6.60 (1 H) d), 4.80 (1 H) s), 4.40 (1 H, m), 4.20
(1 H, d), 3.25 {1 H, t), 3.20 (1 H, m), 3.002.80 (2H, m), 2.70 (1 H, d),
2.40 (1 H, m), 2.15 (1 H, m), 1.80-1.50 (7H, m). Analysis : Found C, 60.85;
H, 7.14; N, 15.79; C,7H22N4O2. 0.25 CH2C12 0.4H20 requires C, 60.43; H,
6.85; N, 16.34%.   ~ 3 ~aN zoo3 5 WO 00I05232 PCT/1B99/01211 -35 Example 5
(2S)-1- 1.3-Benzoxazol-2-yl?-!V2-f(3S)-1-l2-pyridinyfLYrrolidin-3-
I~,1-2piperidinecarboxamide H H N~,,) N,,,, N vNH N vN \ I O --~ ~ O N O N
O N Sodium hydrogen carbonate (28.6mg) was added to a solution of (2S)-1 10
(1,3-benzoxazol-2-yl)-lV2-((3S)-pyrrolidin-3-yl]-2-piperidinecarboxamide
(104.9mg) [see Example 4] and 2-bromopyridine (52.7mg) in acetonitrile
(5ml). The reaction mixture was heated to 75C for 48 hours, after which
time additional sodium hydrogen carbonate (28.6mg) was added and the
mixture was heated under 15 reflux for a further 24 hours. The solvent was
removed under reduced pressure and the residue was partitioned between
ethyl acetate and water, the organic layer was separated, dried over
magnesium sulphate and the solvent removed under reduced pressure. The
crude product was purified by column chromatography 20 on silica gel
eluting with a solvent system of 93 : 7 : 1, by volume, dichloromethane :
methanol : 0.88 aqueous ammonia solution, and was then further purified by
a second column eluting with 95 : 5, by volume, ethyl acetate diethylamine
to afford (2S)-1-(1,3-benzoxazol-2-yl)-!V2-[(3S)-1-(2
pyridinyl)pyrrolidin-3-yl]-2-piperidinecarboxamide (11 mg) as a brown oil.
25  



1 3 JAN 2003 5 10 15 20 WO 00/05232 PCT/IB99/01211 -36' H-NMR (CDC13) S :
8.15 ( 1 H, d), 7.40 ( 1 H, m), 7.25 (2H, m), 7.20 ( 1 H, m), 7.05 ( 1 H,
m), 6.80 ( 1 H, d), 6.60 ( 1 H, t), 6.30 ( 1 H, t), 4.90 ( 1 H, m), 4.60 (1
H, m), 4.25 (1 H, d), 3.75 (1 H, m), 3.50 (2H, m), 3.45 (1 H, d), 3.20 (1
H, t), 2.40-2.20 (2H) m), 2.05 (1 H, m), 1.80-1.60 (5H, m). Accurate mass :
Found 392.2073 (MH+), C22H25N5O2 requires 392.2086 (MH+). Example 6
(2S)-1-( 1.3-Benzoxazol-2-y1)-N2-f
(3S)-1-(2-pyridinylmethvl)pyrrolidin-3-yll 2 piperidinecarboxamide H N.,,,)
N O O N H N,,,,. N \N O O N Potassium carbonate (0.052g) was added to a
solution of
(2S)-1-(1,3benzoxazol-2-yl)-!V2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxam
ide (108.2mg) [see Example 4] and 2-(chloromethyl)pyridine in acetonitrile
(6.8m1, 0.055M) at 0C. [2-(Chloromethyl)pyridine was prepared from
2-(chloromethyl)pyridine hydrochloride by partitioning between diethyl
ether and saturated aqueous sodium hydrogen carbonate solution. The
separated organic phase was washed with brine, dried over magnesium
sulphate and the solvent removed under reduced pressure. The residual free
base was immediately dissolved in acetonitrile and used]. The   13 JAN 2003
WO 00/05232 PCT/IB99/01211 -37 reaction mixture was stirred at room
temperature for 18 hours, after which time the solvent was removed under
reduced pressure and the residue partitioned between ethyl acetate and
water. The organic layer was separated, dried over 5 magnesium sulphate and
the solvent removed under reduced pressure. The crude product was purified
by column chromatography on silica gel eluting with a solvent system of 93
: 7 : 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia
solution to afford (2S)-1-( 1,3-benzoxazol-2-yl)-hh-[{3S)-1-(2
pyridinylmethyl)pyrrolidin-3-yl]-2-piperidinecarboxamide (63.1 mg) as an
oil. 10 'H-NMR (CDC13) 8 : 8.45 (1 H, d), 7.50 (1 H, t), 7.40 (i H, d),
7.30-7.00 (5H, m), 6.80 (1 H, d), 4.85 (1 H, s), 4.50 (1 H, m), 4.25 (1 H,
d), 3.70 (2H, t), 3.20 {1 H, t), 2.80 (1 H, m), 2.65 (1 H, m), 2.55 (1 H,
d), 2.40-2.00 (4H, m), 1.80-1.60 (5H, m). Analysis : Found C, 62.01; H,
6.38; N) 15.39; C23H2~N502. 1.25 H20. 0.25 15 CH2C12 requires C, 62.16; H,
6.73; N, 15.59%. 



Examples 7-9 The compounds of the following tabulated Examples (Table 1 )
of the 20 general formula H N~,,) N \N-z O O ~N   1 3 JAN 2003 WO 00I05232
_38 PCT/IB99/01211 were prepared by a similar method to Example 6 from
(2S)-1-(1,3-benzoxazol2-yl)-I~-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxami
de [see Example 4] and the corresponding halide compound. Table 1 Example
No.Starting material Pre . No.ZAnalytical data7'4~ N'H-NMR (DMSO-ds) 8:
8.95 (1H, s),8.80 (1 H, d)) 8.60 (1 H, d), 8.40 (1 H,d), 7.75 (1 H, s),
7.40 (1 H, d), 7.25 (1 H)d), 7.15 (1 H, t), 7.00 (1 H, t), 4.80 (1 H,m),
4.60-4.30 (3H, m), 3.60 (1 H, m),3.50 (1 H, m), 3.40-3.0 (4H, m), 2.50-2.20
(3H, m), 2.10-1.20 (5H, m).Analysis : Found C, 51.42; H, 6.55; N,12.51;
C23H2~N502.2HCI. 3.5H20.requires C, 51.02; H, 6.70; N) 12.93%.Rotation :
[0]25 - -93.0 (c = 0.1,methanol.84~'H-NMR (CDCI3) 8 : 8.40 (2H, d), 7.35(1
H d), 7.25 (1 H, d), 7.20 (1 H, t), 7.10i N(2H, m), 7.05 (1 H, m), 6.75 (1
H, d),4.85 (1 H, s), 4.40 (1 H, m), 4.25 (1 H,d), 3.55 (2H, s), 3.20 (1 H,
t), 2.75 (1 H)m), 2.55 (2H, m), 2.40 (1 H, m), 2.25(3H, m), 1.80-1.50 (5H,
m).Analysis : Found C, 60.40; H, 6.16; N)14.61; C23H27N5O2 2H20. 0.25
CH2Cl2requires C, 60.34; H, 6.86; N, 15.13%.MS: 407 MH+ .   1 3 JAN 2003 WO
00I05232 PCTIIB99I01211 -39 94'H-NMR (CDCI3) b : 7.40 (1 H, d), 7.25~l(1 H,
m), 7.20 (1 H, m), 7.05 (1 H, m),6.70 (1 H, d), 4.90 (1 H, s)) 4.45 (1
H,m), 4.25 (1 H, d), 3.20 (1 H, t)) 2.80(1 H, t), 2.60 (2H, d), 2.40 (1 H,
m),2.30 (4H, m)) 1.80-1.60 (6H, m), 0.80(1 H) m), 0.45 (2H, m), 0.00 (2H,
m).Analysis : Found C, 62.66; H, 7.30; N,13.59; C2~H2aN202. 2H20 requires
C,62.35; H, 7.97; N, 13.85%.MS: 369(MH+).Rotation : [0]25 - -90.0 (c =
0.1,methanol. Footnote 5 10 Hydrochloride salt prepared by a similar method
to that of Example 11. Example 10
~2S~-1-(1,3-Benzoxazol-2-yl)-IV2-(3S)-1-f2-(2-pyridin~)ethyllpyrrolidin-3-y
l-2 H N,,,,. N ` O O~N 



piperidinecarboxamide H N,,,,. N `N O O~N N   13 JAN 2003 WO 00I05232
PCTIIB99101211 -40 2-Vinylpyridine (0.02m1) was added to a solution of
(2S)-1-(1,3benzoxazol-2-yl)-N2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxami
de (53.6mg) 5 10 15 20 [see Example 4] in diethyl ether (5ml).
Benzyltrimethyl ammonium hydroxide (40% w/w aqueous solution) {1 ml) was
added and the reaction mixture stirred at reflux for 48 hours, after which
time the solvent was removed under reduced pressure. The crude product was
purified by column chromatography on silica gel eluting with 93 : 7 : 1, by
volume, dichloromethane : methanol : 0.88 aqueous ammonia solution, and the
product was then further purified on a second column eluting with 95 : 5)
by volume) ethyl acetate : diethylamine to afford
(2S)-1-(1,3-benzoxazol-2-yl)-lV2-(3S)-1-[2-(2-pyridinyl)ethyl]pyrrolidin-3-
yl2-piperidinecarboxamide (19.8mg) as an oii. ' H-NMR (CDC13) 8 : 8.50 (1
H, m), 7.60 (1 H, m), 7.40 (1 H, d), 7.25 (1 H, rn), 7.20-7.00 (4H, m),
6.65 (1 H, bs), 4.90 (1 H, s), 4.50 (1 H, m), 4.25 (1 H, d), 3.20 (1 H, m),
3.00-2.80 (5H, m), 2.65 (2H, s), 2.40-2.20 (4H, m), 1.80-1.60 (5H, m). MS :
420 (MH+). Example 11
~2S)-1-{1~3-Benzoxazol-2-yl)-1V2-(3S)-1-f2-(2-methyl-1 H imidazol-1
yl)ethyElpyrrolidin-3-yl-2-piperidinecarboxamide hydrochloride H H H3C
N,,,, N,,,.. N NH N N ~N ~  --~ ~N  ~--NJ N   1 3 JAN 2003 WO 00/05232 -41
PCT/IB99/01211 The title compound was prepared by a similar method to
Example 5 from
(2S)-1-(1,3-benzoxazol-2-yl)-IV2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxa
mide [see Example 4] and 1-(2-chloroethyl)-2-methyl-1 H imidazole [see US
Patent 5 3962274, CAN 85: 177416]. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 93 : 7 : 1,
by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution to
afford (2S)-1-(1,3-benzoxazol-2-yl)-l1~-(3S)-1-[2-(2-methyl-1H imidazol-1
yl)ethyl]pyrrolidin-3-yl-2-piperidinecarboxamide. The residual gum was 



10 dissolved in methanol and treated with a 1 N solution of ethereal
hydrogen chloride. The resulting suspension was evaporated and dried to
give the product hydrochloride salt as a red coloured solid. 'H-NMR
(DMSO-d6) 8 : 8.55 (1 H, m), 7.60 (1 H, d), 7.50 {1 H, d), 7.40 (1 H, d),
15 7.25(lH,m),7.15(iH,m),7.00(lH,m),4.75(lH, m),4.45(2H,t),4.40(1H, m),
4.00 (1 H, m), 3.80-3.20 (7H, m), 2.70-2.25 (2H, m), 2.60 (3H, s), 2.20 (i
H, d), 1.80-1.60 (3H, m), 1.50-1.10 (2H) m). Accurate Mass : Found 423.2516
(MH+), C23H3oN602 requires 423.2509 (MH+).   1 3 JAN 2003 WO 00/05232 -42
PCT/IB99/01211 Example 12 ~2S)-1-(1,3-Benzoxazol-2-yl~l(3S)-1-(1
H-1.2,4-triazol-3-ylmeth~)pyrrolidin-3 yll-2-piperidinecarboxamide 5 H H
N.,,, N.,,,. N \NH N \N O ---~. ~ O ~N O N O N N~~ 3-(Chloromethyl)-1 H
1,2,4-triazole (70.8mg) [see Bazhenov D.N. et al, 10 Zh. Org. Khim) (1994),
30(5), 791-792 and references cited therein] was added to a solution of
(2S)-1-(
1,3-benzoxazol-2-yl}-1V2-[(3S)pyrrolidin-3-yl]-2piperidinecarboxamide
(91.8mg) [see Example 4], potassium carbonate (91 mg) and sodium iodide
(l0mg) in acetonitrile (10m1) at 0C. The reaction mixture was stirred at
room temperature for 18 hours, after which time the solvent was 15 removed
under reduced pressure and the residue partitioned between ethyl acetate
and water. The organic layer was separated, dried over magnesium sulphate
and the solvent removed under reduced pressure. The crude product was
purified by column chromatography on silica gel eluting with a solvent
system of 93 : 7 : 1, by volume, dichloromethane : methanol : 0.88 aqueous
20 ammonia solution to afford (2S)-1-(1,3-benzoxazol-2-yi}-IV?-[(3S)-1-(1
H-1,2,4 triazol-3-ylmethyl)pyrrolidin-3-yIJ-2-piperidinecarboxamide
(12.6mg) as a solid.   W O 00I05232 13 JAN 2003 PCT/IB99/01211 -43'H-NMR
(CDC13) b : 8.00 (1 H, s), 7.60 (1 H, bs), 7.40 (1 H, d), 7.25 (1 H, m),
7.15 (1 H, m), 7.00 (1 H, m), 4.85 (1 H, d), 4.45 (1 H) d), 4.20 {1 H, m),
3.95 (2H, m), 3.25 (1 H, t), 3.00-2.20 (7H, m), 1.80-1.25 (5H, m). 5
Accurate Mass : Found 396.2138 (MH+), C2oH25N~02 requires 396.2148 (MH+).
Example 13
(2S)-!~~[(3S)-1-((aminocarbonyl~methyl)pyrrolidin-3-yll-1-(1.3-benzoxazol-2
-yl) 2-piperidinecarboxamide 



10 H H N,,,,, N'~.,. N ~NH N \N O --~ O ~'NH2 O N O N O The title compound
was prepared by a similar method to Example 5 from 15
(2S)-1-(1,3-benzoxazol-2-yl)-N2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxam
ide [see Example 4] and 2-bromoacetamide. The crude product was purified by
column chromatography on silica gel eluting with a solvent gradient of 93 :
7 : 1, changing to 90 : 10 : 1, by volume) dichloromethane : methanol :
0.88 aqueous ammonia solution to afford
(2S)-1V2-[(3S)-1-((aminocarbonyl)methyl)pyrrolidin-3 20
yl]-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide as an oil.   1 3 JAN
2003 WO 00I05232 PCT/IB99/01211 -44 'H-NMR (CDC13) 8 : 7.40 (1 H, d), 7.30
(1 H, m), 7.20 (1 H, t), 7.10 (1 H, t), 6.80 5 ( 1 H, d), 6.60 ( 1 H, bs),
5.20 ( 1 H, bs), 4.85 ( 1 H, s), 4.45 ( 1 H, m), 4.25 ( 1 H, d), 3.25 (i H,
t), 3.10 (2H, s), 2.85 (1 H, m), 2.75 (1 H, m), 2.65 (i H, m), 2.50-2.20
(3H, m), 1.80-1.60 (6H, m). Accurate Mass : Found 372.2046 (MH+),
C19H25N~O3 requires 372.2036 (MH+). Example 13A ~2S~-lV2 ~~3S)-1-f
3-(Aminocarbonvl)phenylmethyllpyrrolidin-3-yl)-1-(1,3 10 15 20 25
benzoxazol-2-yl)-2-piperidinecarboxamide H N.,,, N O O N H N.,,,. N \N O O
O N NH2 The title compound was prepared by a similar method to Example 5
from
(2S)1-(1,3-benzoxazol-2-yl)-N2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxami
de [see Example 4] and 3-chloromethylbenzamide [Biorg. Med. Chem. 1998, 6,
721734]. The crude product was purified by column chromatography on silica
gal eluting with a solvent gradient of 98:1.75:0.25 changing to 93:7;!,
then 90:10:1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia
solution to afford
(2S}-lV2-{(3S)-1-[3-(aminocarbonyl}methylphenyl]pyrrolidin-3-yl)-1-(1,3benz
oxazol-2-yl)-2-piperidinecarboxamide as an off-white solid. NMR (CDC13) d :
7.80 (2H, m), 7.30 (4H, m), 7.20 (1 H, m), 7.05 (1 H, m), 6.70 (2H, bm),
5.50 (1 H, bs), 4.85 (1 H, s), 4.45 (1 H, s), 4.25 (1 H, d), 3.60 (2H) s),
13 JAN 2003 WO 00l05232 PCT/IB99101211 -45 3.20 (1 H, t), 2.75 (1 H, m},
2.50 (2H, m), 2.40 ( 1 H, d), 2.25 (2H, m), 1.50-1.85 (GH, m). 



5 10 Analysis : Found C, 66.43, H, 6.51, N, 15.42) C25H2gN5O3 0.25H20
requires C, 66.43, H, 6.58, N, 15.49%. MS: 448 (MH+). Example 14 (2S}-IV2-f
(3S)-1-(aminocarbonylethyl~pyrrolidin-3=yll-1-(1.3-benzoxazol-2-yl)-2
piperidinecarboxamide 15 H N.,,,. O \~ O ~N H N N.,,,. O v O N - \ O N z
Acrylamide (11.6mg) was added to a solution of (2S)-1-(1,3-benzoxazol 20
2-yl)-lV2-[(3S)-pyrrolidin-3-yl]-2-piperidinecarboxamide (51.6mg) [see
Example 4] in diethyl ether (3m1). The reaction mixture was refluxed for 18
hours, after which time the ethereal layer was diluted with water. The
aqueous layer was separated and then extracted with ethyl acetate. The
combined organic layers were dried over magnesium sulphate and the solvent
removed under reduced pressure. The   1 3 JAN 2003 , WO 00/0S232
PCT/IB99/01211 -46 crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 93 : 7 : 1, changing to 90 :
10 : 1, dichloromethane 5 methanol : 0.88 aqueous ammonia solution to
afford (2S)-!~'-[(3S)-1
(aminocarbonylethyl)pyrrolidin-3-yl]-1-(1,3-benzoxazol-2-yl)-2 10 15
piperidinecarboxamide (26.4mg) as an off-white foam. 'H-NMR (CDC13) 8 :
7.40 (1 H, d), 7.30 (1 H, m), 7.20 (1 H, m), 7.10 (1 H, t), 6.70 (1 H, bs),
5.10 (1 H, bs), 4.90 (1 H, s), 4.45 (1 H, m), 4.25 (1 H) d), 3.20 (1 H, t),
2.85 (1 H, m), 2.75-2.60 (4H, m), 2.40-2.20 (5H, m), 1.80-1.55 (6H, m). MS
: 386 (MH+). Example 15 (2S)-N2-f 3S
-1-Benzylpyrrolidin-3-vll-1-(6-brorno-1.3-benzoxazol-2-yl)-2 OH N 



O O ~N Br piperidinecarboxamide H N.,,) N \N O ---~ O N Br 20   1 3 JAN
2003 W O 00I05232 -47 PCT/IB99/01211 The title compound was prepared by a
similar method to Example 1 from
(2S)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic [see
Preparation 6J and (3R)-1-benzylpyrrolidin-3-ylamine. The crude product was
purified by 5 column chromatography on silica gel eluting with a solvent
gradient of 50 : 50 : 1 changing to 40 : 60 : 1, by volume, hexane : ethyl
acetate : triethylamine. The product was further purified by
recrystallisation from isopropyl acetate to afford
(2S)-IV2-[(3S)-1-benzylpyrrolidin-3-yl]-1-(6-bromo-1,3-benzoxazol-2-yl)-2
10 piperidinecarboxamide as an oil. 'H-NMR (CDC13) 8 : 7.40 (1 H, s), 7.30
(1 H, d), 7.20 (6H, m), 6.60 (1 H, d), 4.80 (1 H, s), 4.40 (1 H, bs), 4.20
(1 H, d), 3.55 (2H, s), 3.20 (1 H, t), 2.80 (1 H, t), 2.55 (2H, m),
2.40-2.20 (3H, m), 1.80-1.50 (6H, m). 15 Analysis : Found C, 59.54; H,
5.58; N, 11.54; C24HZ~N402Br requires C, 59.63; H, 5.63; N, 11.59%.
Examples 16 to 20 20 The compounds of the following tabulated Examples
(Table 2) of the general formula H N,,,, N \N -z O O ~N   1 3 JAN 2003 



WO 00/05232 PCT/1B99/01211 -48 were prepared by a similar method to Example
1, with the exception that a catalytic amount of 4-diethylaminopyridine was
also used in the amide coupling, from
(2S~-1-{1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation
3] and the corresponding amine [see Preparations 8 and 13 to 16 (Table
2b)]. Table 2 Example No.Starting material Pre . NoZAnalytical Data168'
H-NMR (CDCl3) 8 : 8.09 (1 H, s}, 7.96 I(1 H, d), 7.67 (2H, m), 7.49 (1 H,
m))7.31 (1 H, d), 7.22 (1 H, m), 7.12 (1 H,m), 6.98 (1 H, m), 6.80 (1 H,
bs), 4.88Cl ~(1 H, s), 4.42 (1 H, bs), 4.25 (1 H, d),3.80 (2H, s), 3.20 (1
H, t), 2.95 (1 H,Nbs), 2.80-2.60 (2H, m), 2.50-2.20 (3H,~m), 1.80-1.50 (6H)
m).MS : 490 (MH+).Rr : 0.6 eth I acetate .1713'H-NMR (CDC13) 8 : 8.70 (1H,
s), 8.10(2H, m), 7.55 (1 H, m), 7.40-7.30 (2H,m), 7.22 (1 H, m), 7.15 (1 H,
m), 7.05~(1 H) m), 6.77 (1 H, m), 4.85 (1 H) s},4.42 (1 H, bs), 4.20 (1 H,
d), 3.95 (2H,s), 3.15 (1 H, m), 2.80 (1 H, m), 2.58(2H, m), 2.40-2.20 (3H,
m), 1.80-1.40(6H, m).MS : 456 (MH+).Rf : 0.55 (10 : 1, by volume,chloroform
: methanol .   1 3 JAN 2003 WO 00I05232 -49 PCT/IB99I01211 1814'H-NMR
(CDC13) 8 : 8.00 (i H, d), 7.85(1 H, d), 7.72 (1 H, d), 7.68 (1 H, m),7.50
(1 H, m), 7.40 (2H, m), 7.30 (1 H,\m), 7.20 (1 H, m), 7.05 (1 H, m), 6.80(1
H, bs)) 4.90 (1 H, s), 4.50 (1 H, bs),4.22 (1 H, d), 3.90 (2H, m), 3.20 (1
H,m), 2.90 (1 H, m), 2.60 (2H, m), 2.42(1 H) m), 2.25 (2H, m), 1.80-1.50
(6H,m).MS : 456 (MH+).Rf : 0.4 (20 : 1, by volume, chloroformmethanol .19i
5'H-NMR (CDC13) 8 : 8.80 (1 H, s), 8.10(1 H, d), 8.00 (1 H, s), 7.70 (2H,
m),7.50 (1 H) m), 7.38 (1 H, d), 7.22 (1 H)\m), 7.15 (1 H, rn), 7.00 (1 H,
m), 6.80I(1 H, d)) 4.82 (1 H, s), 4.50 (1 H, bs),\4.22 (1 H, d), 3.70 (2H,
m), 3.20 (1 H,m)) 2.80 (1 H, m), 2.65 (1 H, m), 2.57(i H, m), 2.40-2.20
(3H, m), 1.80-1.40(6H, m).MS : 456 (MH+).Rf : 0.55 (10 : 1, by
volume,chloroform : methanol .2016CH'H-NMR (CDC13) 8: 8.80 (iH,
rn),8.30-8.15 (1 H) m), 8.10 (1 H, m), 7.70-7,50 (1 H, m), 7.50-7.10 (4H,
m), 7.00\ \(1 H, m), 7.00-6.70 (1 H, m), 4.90 (1 H,m), 4.45 (1 H, m), 4.25
(1 H, m), 3.95(i H, m), 3.20 (i H, m), 3.10-2.70 (1 H,m), 2.65 (1 H, m),
2.60-2.10 (4H, m),1.80-1.40 (6H, m), 1.40 (3H, m).MS : 470 (MH+).Rf : 0.4
(20 : 1, by volume, chloroformmethanol .   1 3 JAN 2003 WO 00I05232
PCT/IB99/01211 -50 Examples 21 to 26 The compounds of the following
tabulated Examples (Table 3) of the general formula 5 H O N.,,) N \N O O N
were prepared by a similar method to Example 1, excepting that a catalytic
amount of 4-diethylaminopyridine was also used in the amide coupling, from
10 (2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see
Preparation 3J and the corresponding amine [see Preparations 24 to 30
(Table 3b)].   1 3 JAN 2003 



W O 00/05232 -51 Table 3 PCT/IB99/01211 ExampleStartingZAnalytical
dataNomaterialPre . No2124'H-NMR (CDC13) (mixture ofrotamers) 8 : 8.22 (1
H, m),8.10-7.50 (5H, m), 7.40-7.00N \(4H, m), 4.90 (1 H, m), 4.60(1 H, m),
4.42 {1 H, m), 4.20-3.05 (5H, m)) 2.30-1.80 (2H,m), 1.80-1.40 (6H) m)./MS :
470 (MH+).Rf : 0.4 (20 : 1, by volume,chloroform : methanol .2225'H-NMR
(CDC13) (mixture ofrotamers) 8 : 8.20 (3H, m), 7.80(3H, m), 7.50 (4H, m),
7.40-7.00 (4H, m), 5.00-4.80 (1 H, /ss), 4.65-4.35 (1 H, m), 4.35-N4.00
(2H) m), 4.00-3.40 (2H,m), 3.40-3.00 (2H, m), 2.40-2.00 (2H, m), 2.00-1.40
(6H,m).MS : 546 (MH+).Rf : 0.62 (20 : 1, by volume,chloroform :
methanol2326'H-NMR (CDC13) (mixture ofrotamers) b : 8.20 (1 H, m), 8.00\(1
H, m), 7.80-7.40 {2H, m),7.40-6.90 (5H, m), 4.90 (1 H,/m), 4.70-4.40 (1 H,
m), 4.30-o3.60 (5H, m), 4.10-4.05 (3H, s),/ CH33.40-3.10 (1 H, m),
2.40-2.10(2H, m), 1.90 (1 H, m), 1.80-1.40 (6H) m).MS : 500 (MH+).Rf : 0.8
(20 : 1, by volume,chloroform : methanol .   1 3 JAN Z003 WO 00I05232 -52
PCT/IB99/01211 2427' H-NMR (CDC13) (mixture ofrotamers) 8 : 8.10 (3H) m),
7.75(1 H, m), 7.5-7.20 (4H, m),~ `cH '7.20-7.00 (5H, m), 4.90-4.70(1 H)
bs), 4.70-4.30 (1 H, m), I4.30-4.00 (2H, m), 3.90 (3H, s),i3.80-3.50 (2H,
m), 3.30-3.00(3H) m), 2.40-2.00 (2H, m),1.80-1.40 (6H, m).MS : 576 (MHO).Rf
: 0.65 (20 : 1, by volume,chloroform : methanol .2528'H-NMR (CDCl3)
(mixture ofrotamers) 8 : 7.70 (1 H, bs),7.55-7.40 (2H, m), 7.40-6.95(6H,
m), 6.90 (1 H, s)) 4.90-4.72\(1 H, ss), 4.65-4.30 (1 H, m),I N ~4.20 (1 H,
m}) 4.10-3.40 (6H,Nm), 3.30-2.80 (3H, m), 2.40-2.00 (3H, m), 2.00-1.40 (11
H,m).MS : 553 (MH+).Rf : 0.62 (20 : 1, by volume,chloroform : methanol
.2629'H-NMR (CDCI3) (mixture ofrotamers) 8 : 8.05 ( 1 H, m), 7.75(2H, m),
7.50 (1 H, m), 7.40-7.10 (4H, m), 7.00 (1 H, m),4.90-4.72 (1 H, ss),
4.55-4.35(1 H, mm), 4.20-2.80 (6H, m))CI N ~2.40-2.00 (2H, m),
2.00-1.40(6H, m}.MS : 504 (MH+).Rf : 0.4 (20 : 1, by volume)chloroform :
methanol .   1 3 JAH 2003 WO 00/05232 -53 PCT/IB99/0121 I 2730'H-NMR
(CDC13) (mixture ofrotamers) 8 : 8.05 (1 H, s), 7.80-7.00 (9H, m),
5.20-4.00 (3H,m), 4.00-3.20 (5H, m), 2.40-\2.20 (2H, m), 2.20-1.50
(6H,Im)./MS : 459 (MH+). NRf : 0.5 (10 : 1, by volume,chloroform :
methanol). 5 Example 28
~2S)-1V2-(1-diphenylmethyl-3-azetidin,~l)-1-(1.3-benzoxazol-2-yl)-2
piperidinecarboxamide H N OH N N / ~N \ O --.. ~ O O N O N 10 15 The title
compound was prepared by a similar method to Example 1 from
(2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation
3] and 1-benzhydryl-3-azetanamine [see J. Med. Chem. (1977), 2y (1),
78-82]. The crude product was purified by column chromatography on silica
gel eluting with 



a solvent gradient of 80 : 20 changing to 60 : 40, then 50 : 50, by volume,
hexane : ethyl acetate to afford (2S)-lUz-(
1-diphenylmethyl-3-azetidinyl)-1-( 1,3
benzoxazol-2-yl)-2-piperidinecarboxamide as a white foam.   1 3 JAN 2003 WO
00I05232 PCT/IB99101211 -54 ' H-NMR (CDC13) 8 : 7.40 (1 H, d), 7.30 (5H,
m), 7.20 (5H, m), 7.15 (2H, m), 7.10 5 10 (1 H, t), 6.80 (1 H, d), 4.90 (1
H, s), 4.55 (1 H, m), 4.25 (1 H, s), 4.20 (1 H, s), 3.50 (2H, t), 3.20 (1
H, t), 2.85 (1 H, m), 2.75 (1 H, m), 2.35 (1 H, m), 1.80-1.50 (5H, m).
Analysis : Found C, 73.84; H, 6.48; N, 11.79, C29H3oN402. 0.33 H20 requires
C, 73.71; H, 6.54; N, 11.86%. Example 29 (2S)-1-(
1.3-Benzoxazol-2-yl)-I~-(1-ethyl-3-azetanyl)-2-piperidinecarboxamide H N N
O N O ~N H N N O N~ O N 20% w/w Palladium hydroxide on carbon (3i mg) was
added to a solution 15 of
(2S)-!V2-(1-benzhydryl-3-azetanyl)-1-(1,3-benzoxazol-2-yl)-2piperidinecarbo
xamide (120mg) [see Example 28] in ethanol (5ml). The reaction mixture was
hydrogenated for 18 hours at 414kPa (60 p.s.i.), after which time
additional 20% w/w palladium hydroxide on carbon (32mg) was added and the
mixture hydrogenated for a further 72 hours. The catalyst was 20 then
filtered off and washed with ethanol and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent gradient of 100 : 0 changing to 90 :
10, by volume, dichloromethane : methanol in 2% increments, to afford
(2S)-1-(1,3benzoxazol-2-yl)-N2-(1-ethyl-3-azetanyl)-2-piperidinecarboxamide
(37.1 mg) as 25 a foam.   1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -55
'H-NMR(CDC13)8:7.40(lH,d),7.30(lH,m),7.20(lH,t),7.05(lH,t),4.95 (1 H, s),
4.60 (1 H, m), 4.25 (1 H, d), 3.75 (2H, t), 3.30-3.10 (3H, m), 2.60 (2H,
q), 2.40 (1 H, m), 1.80-1.60 (5H, m), 1.00 (3H, t). 5 Analysis : Found C,
59.71; H, 7.17; N, 14.45; C~8H24N402. 0.55 CH2CI2 requires C, 59.39; H,
6.74; N, 14.94%. MS: 329(MH+). 



Example 30 10 (2S)-1-(1,3-Benzoxazol-2-yl)-N2-(1-benzyl-3-aiperidinYl
piperidinecarboxamide H N OH N N N \ O ~ ~ O O N O N 15 The title compound
was prepared by a similar method to Example 1 from
(2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation
3] and 1-benzyl-3-piperidinylamine [see J. Med. Chem. ( 1980}, 23(8),
848-851 ]. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 90 : 10 changing to 40 : 60,
by volume, hexane : ethyl 20 acetate in 10% increments, to afford
(2S)-1-(1,3-benzoxazol-2-yl)-I~-(1-benzyl 3-piperidinyl)hexahydro-2-
pyridinecarboxamide as a yellow gum.   1 3 JAN 2003 WO 00I05232
PCT/1B99/01211 -56 ' H-NMR (CDC13) 8 : 7.40-7.00 (9H, m), 6.95 ( 1 H, bs))
4.90 ( 1 H, m), 4.30-4.20 (2H, 2xd), 4.10 (1 H, m), 3.40 (1 H, t), 3.25 (1
H, t), 2.60 (1 H, m), 2.40-2.20 (3H, m), 2.10 (1 H, m), 1.90 (1 H, m),
1.80-1.40 (8H, m). MS : 419 (MH+). Example 31
~2S)-1-(1.3-Benzoxazol-2-yl)-!V2-(4-piperidinyl)-2-piperidinecarboxamide 10
H N N O N O O N O H N N 1 O NH O N Trifluoroacetic acid (10m1) was added to
a solution of tert butyl 4-([(2S) 15 20
1-(1,3-benzoxazol-2-yl)-2-piperidinyl]carbonylamino)piperidine-1-carboxylat
e (1.631 g) [see Preparation 31 ] in dichloromethane (1 Oml) at 0C. The
reaction mixture was then warmed to room temperature and stirred for 2
hours, after which time the solvent was removed under reduced pressure and
the residue was dissolved in water. Sodium hydrogen carbonate was added
until the solution reached a pH of 8 and the product was then extracted
with ethyl acetate. The organic layer was separated, dried over magnesium
sulphate and the solvent removed under reduced pressure to afford
(2S)-1-(1,3-benzoxazol2-yl)-1~-(4-piperidinyl)-2-piperidinecarboxamide
(1.48g) as a white foam.   1 3 JAN 2003 



WO 00I05232 PCT/IB99/01211 -57 ' H-NMR (CDC13) 8 : 7.40 (1 H, d), 7.30 (1
H, m), 7.20 (1 H, m), 7.10 (1 H, t), 6.80 (1 H, d), 4.85 (1 H, s), 4.30 (1
H) d}, 4.00 (1 H, m), 3.30 (2H, t), 3.20 (1 H, t), 2.90 (2H, m), 2.35 (1 H,
d), 2.05 (2H, m), 1.80-1.60 (6H, m), 1.30 (2H, m). MS : 329 (MH+). Example
32 (2Sl-~1.3-Benzoxazoi-2-yl)-lV2-(1-benz I-4-piperidinyl)-2
piperidinecarboxamide 10 H N 1 O NH O ~N H N N / O N O ~N The title
compound was prepared by a similar method to Example 6 from 15
(2S)-1-(1,3-benzoxazol-2-yl)-IV2-(4-piperidinyl)-2-piperidinecarboxamide
[see Example 31 ] and benzyl bromide. The crude product was purified by
column chromatography on silica gel eluting with a solvent system of 93 : 7
: 1, by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution
to afford (2S)-1-(1,3-benzoxazol-2-yl)-l~-(1-benzyl-4-piperidinyl)-2 20
piperidinecarboxamide as an oil.   1 3 JaN Z003 WO 00l05232 PCT/iB99101211
_58 ' H-NMR (CDC13) 8 : 7.40 (1 H, d)) 7.30-7.20 (7H, m), 7.10 (1 H, t),
6.45 (1 H, d), 5 4.90 (1 H, s), 4.25 (1 H, d), 3.85 (1 H, m), 3.40 (2H, s),
3.20 (1 H) t), 2.65 (2H, m), 2.40 (1 H, d), 2.15 (2H, m), 1.90 (3H, m),
1.80-1.60 (4H, m), 1.30 (2H, m). Analysis : Found C, 69.87; H, 7.39; N)
12.79, C25H3oNa.O2. 0.15CH2C12 requires C, 70.04; H, 7.08; N, 12.99%.
Example 33 !2 S -1-( 1.3-Benzoxazol-2-yll-11~-f 1-(4-pyridi
~lmethyl}-4-piperidin IY 1-2 10 piperidinecarboxamide H H N N N N / N I O
NH --~ O N O ~N O ~N 15 4-(Chloromethyl)pyridine (88.1 mg) was added to a
solution of
(2S)-1(1,3-benzoxazol-2-yl)-1V2-(4-piperidinyl)-2-piperidinecarboxamide
{118mg) [see Example 31 ], potassium carbonate (56.6mg) and sodium iodide
(6.7mg) in acetonitrile (10m1) at 0C. The reaction mixture was then stirred
at room temperature for 18 hours, after which time the solvent was removed
under 20 reduced pressure. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 93 : 7 : 1,
by volume, dichloromethane : methanol : 0.88 aqueous ammonia solution to
afford
(2S)-1(1,3-benzoxazol-2-yl)-I~-[1-(4-pyridinylmethyl)-4-piperidinyl]-2piper
idinecarboxamide (14.8mg) as a red coloured gum.   1 3 JAN 2003 



W O 00I05232 PCT/IB99/01211 -59' H-NMR (CDC13) 8 : 8.55 (2H, d), 7.40 (1 H,
m), 7.30 (2H, m), 7.25 (2H, m), 7.10 (1 H, t), 6.50 (1 H, d), 4.90 (1 H,
s), 4.25 (1 H, d), 3.90 (1 H, m), 3.40 (2H, s), 3.20 (1 H, t), 2.75-2.60
(2H, m), 2.40 (1 H) d), 2.20 (2H, m), 1.90 (2H, m), 1.80-1.60 5 (5H, m),
1.50 (2H, m). MS: 420 (MH+). Example 34 tert-Butyl (2S.4R)-4- ,[(2S)-1-(
1.3-benzoxazol-2-yl -2-piperidinyllcarbonylamino~ 10 2
~benzyloxy)methyllpyrrolidine-1-carboxvlate H N OH N N ~~.. O ~ ~ O ~O O N
O N ,~o ~ v 0 \/ \/ The title compound was prepared by a similar method to
Example 1 from 15 (2S)-i-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid
[see Preparation 3] and tent butyl
(2S,4R)-4-amino-2-((benzyloxy)methyl]pyrrolidine-1-carboxylate [see
Preparation 34]. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 70 : 30 changing to 50 : 50,
by volume, hexane : ethyl acetate to afford tert-butyl
(2S,4R)-4-([(2S)-1-(1,3 20
benzoxazol-2-yl)-2-piperidinyl]carbonylamino)-2-[(benzyloxy)methyl]pyrrolid
ine 1-carboxyiate as a foam.   1 3 JaN 2003 W O 00I05232 PCT/IB99/01211
-fi0 ~ H-NMR (CDC13) 8 : 7.40-7.25 (7H, m), 7.20 (1 H, t), 7.05 (1 H, t),
6.55 (1 H, d), 4.90 (1 H, s), 4.55 (1 H, m), 4.50 (2H, s), 4.25 (1 H, d),
4.05-3.90 (1 H, m), 3.65 3.50 (3H, m), 3.30-3.10 (2H, m), 2.35 (2H, m),
1.85-1.30 (14H, m)) 0.90 (1 H, 5 m). Analysis : Found, C, 66.66; H, 7.22;
N, 10.31 ; C3pH3gN405. 0.25 H24 requires C, 66.83; H, 7.20; N, 10.39%.
Rotation : [0]2$ - -51.0 (c = 0.1, methanol). D 10 Example 35
(2Sl-1-(1,3-Benzoxazol-2-yl)-~3R,5S)-5-f
(benzyloxy)methyllpyrrolidin-3-yl-2 piperidinecarboxamide hydrochloride H H
N N ~. N N ~., O N O --r ~ O N O O N O N g 



' O ~ \ HC1 O 15 The title compound was prepared by a similar method to
Preparation 8 from tert-butyl (2S,4R)-4-([(2S)-1-{1,3-benzoxazol-2-yl)-2 20
piperidinyl]carbonylamino)-2-[(benzyloxy)methyl]pyrrolidine-i-carboxylate
[see Example 34] and hydrogen chloride gas to afford
(2S)-1-(1,3-benzoxazol-2-yl)IV2-(3R,5S)-5-[(benzyloxy)methyl]pyrrolidin-3-y
l-2-piperidinecarboxamide hydrochloride as a white solid.   1 3 JAN 2003 WO
00I05232 PCT/IB99101Z11 -61 'H-NMR (DMSO-ds) 8 : 9.60 (1 H, bs), 8.95 (1 H,
bs), 8.45 (1 H, d), 7.40-7.25 5 1~ (7H, m), 7.15 (1 H, t)) 7.00 (1 H, t),
4.80 (1 H, d), 4.55 (2H, s), 4.40 (1 H, m)) 4.154.05 (1 H, m), 4.00 (1 H,
m)) 3.70-3.60 (2H, m), 3.40 (2H, m), 3.10 (1 H, m), 2.25 (1 H, d), 2.00
(2H, m), 1.80-1.60 (3H, m), 1.55 (1 H, m), 1.35 (1 H) m). Analysis : Found
C, 55.60; H, 6.39; N, 10.14; C2gH3pN4O3. 2HC1. 2H20 requires C, 55.25; H,
6.67; N, 10.30%. Rotation : [0]25 - -19.0 (c = 0.1, methanol). D Example 36
(3S)-1- 2-Pyridinylmethyl)-3-piperidinyl (2S)-1-( 1,3-benzoxazol-2-~)-2
piperidinecarboxylate hydrochloride 15 ~OH N O O N N O O N HCl
(3R)-1-(2-Pyridinylmethyl)-3-piperidinol (117mg) [see Preparation 35] 20
was added to a stirred solution of
(2S)-1-(1,3-benzoxazol-2-yl)-2piperidinecarboxylic acid (150mg) [see
Preparation 3], triphenyiphosphine (192mg) and diethyl azodicarboxylate
(0.115m1) in dry tetrahydrofuran (6ml). The reaction mixture was      



1 3 JaN 2003 W0 00/05232 PCT/IB99/01211 -62 stirred at reflux for 16 hours,
after which time the solvent was removed under reduced pressure and the
residue partitioned between ethyl acetate and 0.5M aqueous hydrochloric
acid. The aqueous layer was then basified with 15% 5 sodium hydroxide and
the product extracted with ethyl acetate. The organic layer was then
separated) dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with 98 : 2, by volume, ethyl acetate 10 methanol to
afford (3S)-1-{2-pyridinylmethyl)-3-piperidinyl (2S)-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxyfate (140mg) as a yellow oil. The
hydrochloride salt was prepared by dissolving the title compound in ethyl
acetate and bubbling hydrogen chloride gas through the solution, to afford
the title compound as a white solid. 15 'H-NMR (CDC13) (free base) 8 :
8.30-8.20 (1 H) m), 7.60-7.30 (1 H, m), 7.20-7.15 (1 H, m), 7.15-7.00 (2H,
m), 7.00-6.90 (1 H, m), 5.00-4.85 (2H, m), 4.20-4.00 (3H, m), 3.55 (1 H,
s), 3.50-3.45 (1 H, d), 3.40-3.25 (1 H, m), 2.90-2.75 (2H, m), 2.75-2.60 (1
H, m), 2.50-2.40 (1 H, m), 2.35-2.15 (2H, m), 1.90-1.40 {4H, m), 20
1.35-1.25 (1 H, m), 1.25-1.10 (1 H) m). MS : 421 (MH+). Rotation : (0]25 -
-40.70 (c = 1.0, methanol). D   ~ 3 .~aN zoo3 WO 00/05232 PCT/IB99/01211
-63 Exampfe 37 (3S,5S)-5- Phenox ~~meth 1y4-pyridinylmethyl~eyrrolidin-3-yl
(2S)-1-(1,3 benzoxazol-2-yl)-2-piperidinecarboxylate hydrochloride 5 OH N N
O ----~. ~ O N O N O N H N O C1 The title compound was prepared by a
similar method to Example 36 10 15 20 from
(3R,5S)-5-(phenoxymethyl)-1-(4-pyridinylmethyl)pyrrolidin-3-of [see
Preparation 38] and (2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic
acid [see Preparation 3]. The crude product was purified by column
chromatography on silica gel eluting with a solvent gradient of 3 : 1
changing to 10 : 1, by volume, ethyl acetate : hexane to afford the title
compound. The hydrochloride salt was prepared by addition of saturated
hydrogen chloride gas in diethyl ether to a solution of product in ethyl
acetate, and isolated as a white solid. ~ H-NMR (CDC13) (free base) 8 :
8.54-8.50 (1 H, d), 8.39-8.37 (1 H, d), 7.34-7.27 (1 H, m), 7.26-7.18 (4H,
m), 7.18-7.09 (2H, m), 7.02-6.95 (1 H, m), 6.95-6.87 (1 H, m), 6.84-6.80 (1
H, d), 8.78-6.72 (1 H, d), 5.08-5.00 (0.5H, m), 5.00-4.94 (1 H, m),
4.70-4.64 (0.5H, m), 4.42-4.32 (1 H, m), 4.30-4.20 (0.5H, m), 4.20-4.13 (1
H) m),   



1 3 JAN 20D,3 WO 00/05232 PCT/IB99/01211 -644.10-4.02 (0.5H, d), 3.57 (1 H,
s), 3.38-3.28 ( 1 H, m), 3.26-3.20 {0.5H, d), 3.113.05 (0.5H, d), 3.05-2.97
(1 h, m), 2.92-2.83 (0.5H) m), 2.54-2.48 (0.5H, m), 2.46 5 2.41 (0.5H, dd),
2.39-2.31 (0.5H, m)) 2.30-2.24 (1 H, d), 2.16-2.06 (1 H, m), 1.901.68 (3H,
m), 1.64-1.50 (1 H, m), 1.35-1.22 (2H,m). MS : 513 (MH+). Rotation : [0]25
- -18.00 (c = 1.0, methanol). D 10 Example 38
~3S)-1-I(2-Fluoro-4-pyridinyl)methvll-3-piperidinyl
(2S)-Q1,3-benzoxazol-2-yIL 2-piperidinecarboxylate hydrochloride tCl 15 F
The title compound was prepared by a similar method to Example 36 from
(3R)-1-j(2-fluoro-4-pyridinyl)methyl]-3-piperidinol [see Preparation 39]
and (2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see
Preparation 3]. The crude product was partly purified by column
chromatography on silica gel 20 eluting with a solvent gradient of 3 : 1
changing to 1 : 1, by volume, ethyl acetate : hexane, the product was
further purified by trituration with 95 : 5, by volume, hot hexane : ethyl
1 3 JAN 2003 WO 00/05232 PCT/IB99/01211 -65 acetate, followed by
trituration with hot petroleum ether : diethyl ether, 95 : 5 to 5 10 15
afford (3S)-1-[(2-fluoro-4-pyridinyl)methyl]-3-piperidinyl
(2S)-1-(1,3-benzoxazol2-yl)-2-piperidinecarboxylate. The hydrochloride salt
was prepared by addition of saturated hydrogen chloride gas in diethyl
ether to a solution of product in ethyl acetate, and isolated as a white
solid. 'H-NMR (CDC13) free base 8 : 7.93-7.92 (1 H, d), 7.29-6.85 (5H, m),
6.72 (1 H, s)) 5.00-4.80 (2H, m), 4.20-4.7 0 (2H) dd), 4.08-3.99 (1 H, dd),
3.95-3.86 (1 H, d), 3.35-3.21 (2H, m), 3.20-3.15 (1 H, d), 2.79-2.65 (2H,
m), 2.38-2.10 (2H, m), 2.10-1.95 (1 H, dd), 1.90-1.60 (3H, m), 1.60-1.40
(2H) m), 1.40-1.20 (1 H, m). MS : 439 (MH+). Rotation : [0]25 - -52.50 (c =
1.0) methanol). D Example 39 2S)-1-(1.3-Benzothiazol-2-vl)-N
f(3S)-1-(3-pvridinvlmethvl)avrrolidin-3-vll-2 piperidinecarboxamide H N OH
N N,,,) N O ~ ~ O \ N S N S N 20   



1 3 JAN 2003 W O 00/05232 PCT/IB99/01211 -66 The title compound was
prepared by a similar method to Example 1, 5 10 15 excepting that a
catalytic amount of 4-dimethylaminopyridine was also used, from
(2S)-1-(1,3-benzothiazol-2-yl)-2-piperidinecarboxylic acid [see Preparation
43] and (3S)-1-(3-pyridinylmethyl)pyrrolidine-3-amine [see Preparation 41 ]
to af;ord {2S)-1-(1,3-benzothiazol-2-yl)-N
[(3S)-1-(3-pyridinylmethyl)pyrrolidin-3-yl]2-piperidinecarboxamide as a
white solid. ' H-NMR (CDC13) b : 8.40 (1 H, m), 7.60 (1 H, m), 7.55-7.40
(2H) m), 7.22 (1 H, m), 7.10 (2H, m), 6.80 (1 H, m), 4.95 (1 H, d), 4.40 (1
H, bs), 3.80 (1 H, m), 3.603.40 {2H, m), 3.25 (1 H, m), 2.70 (1 H, m),
2.60-2,30 (2H, m), 2.30-2.10 (3H, m), 1.80-1.40 (6H, m). MS : 422 (MH+).
Example 40 ~2 S)-I~-f (3S
-1-BenzYlpvrrolidin-3-yll-1-(6-chloro-1.3-benzothiazol-2- 1y )-2 OH N O N~
S C1 ~peridinecarboxamide H N,,,, N ~N O N~ S C1 20   1 3 JAN 2003 WO
00/05Z32 -67 PCT/IB99/01211 The title compound was prepared by a similar
method to Example 1 from  5 10
(2S}-1-(6-chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxylic acid [see
Preparation 45] and (3S)-1-benzylpyrrolidin-3-ylamine [see J. Med. Chem.
{1989}, 31 (8), 1586-1590] to afford
(2S)-IV2-[(3S)-1-benzylpyrrolidin-3-yl]-1-(6
chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxamide as a solid. ' H-NMR
(CDC13) 8 : 7.55 (1 H, s), 7.40 (1 H, m), 7.20 (5H, m), 6.75 {1 H, m), 4.90
(1 H, bs), 4.40 (1 H, bs), 3.75 (1 H, m), 3.60-3.20 (3H, m), 2.80 (1 H, m),
2.55 {2H, m), 2.20 (2H, m), 1.80 (1 H, m), 1.80-1.40 (6H, m). MS : 455
(MH+). 



Example 41 ~1 H 1.3-Benzimidazol-2-yI)-IVY-f
(3S)-1-benzvlpyrrolidin-3-yll-2 15 pi~peridinecarboxamide H N .,, N O HEN
~,,, N ~~N N + ~ v -~ ~ O I N ~ NH N 20   13 JAN 2003 WO 00I05232
PCT/IB99/01211 -68
1,3,4,12a-Tetrahydropyrido[1',2':3,4]imidazo[1,2-a][1,3]benzimidazol
12(21-rone (73mg) [see Preparation 49] and
(3S)-1-benzylpyrrolidin-3-ylamine (62mg) were mixed in 1,4-dioxane (0.5m1).
The reaction mixture was heated to 5 90C and stirred for 4 hours, after
which time the solvent was removed under reduced pressure and the residue
was dissolved in dichloromethane : methanol and preabsorbed onto silica
gel. The crude product was then purified by column chromatography on siiica
gel eluting with a solvent system of 99 : 1 : 0.1 to 97 3 : 0.3,by volume,
dichloromethane : methanol : 0.88 aqueous ammonia 10 solution to afford
1-(1 H-1,3-benzimidazol-2-yl)-IV2-[(3S)-1-benzyl-1-pyrrolidine-3-yl]-2
piperidinecarboxamide (69mg) as a solid. ' H-NMR (CDC13) 8 : 8.90-8.70 (1
H, d), 7.50-7.00 (9H, m), 4.80 (1 H, d), 4.40 i5 (1 H, bs), 3.80 (2H, d),
3.60 (2H, d), 3.35 (1 H, m), 2.75 (1 H, m), 2.60-2.40 (2H, m)) 2.20 (3H,
m), 1.80-1.50 (5H) m). Analysis : Found C, 71.33, H, 7.33; N, 17.26,
CZ4H29N50 requires C, 71.44; H, 7.24; N, 17.36%. Rotation : [0]25 = +6.0d
(c = 0.1, methanol). 20   1 3 JAN 2003 W O 00/05232 PCT/IB99/01211 -69 The
following Preparations illustrate the preparation of certain starting
materials used in the preceding Examples. 5 Preparation 1
(2S)-2-~Methoxycarbonvl~~iperidinium chloride H II OH ~ H If 0\ O
.L-tartrate p .HCI 



10 [(2S)-Piperidinecarboxylic acid L-tartrate (20.0g) [see WO-A-96/11185]
was added dropwise to a solution of thionyl chloride (54m1) in methanol
(270m1) at 0C. The reaction mixture was then stirred for l8hours at room
temperature, after which time the solvent was removed under reduced
pressure and the residue was azeotroped with toluene (3x100m1). The crude
product was purified 15 by recrystallisation from methanol (15m1) with
addition of diethyl ether to turbidity, affording
(2S)-2-(methoxycarbonyl)piperidinium chloride (11.06g) as white crystals. '
H-NMR (D20) 8 : 3.95 (1 H, d), 3.70 (3H, m), 3.40 (1 H, d), 3.00 (1 H, t),
2.20 20 (1 H, d), 1.80 (2H, m), 1.70-1.40 (3H, m}. Rotation : [0]25 - -8.40
(c = 0.1, methanol). D MS : 144 (MH+).   1 3 JAN 20D3 WO 00/05232
PCT/IB99/01211 -70 Preparation 2 Methyl (2S)-1-(1,3-benzoxazol-2-
I)-2-piperidinecarbox ly ate 5 ~O~ N HCI ---~ ~ O O N O
Ethyldiisopropylamine (6.52m!) was added to a solution of (2S)-2 10 15
(methoxycarbonyl)piperidinium chloride (3.057g) [see Preparation 1 ] and
2chlorobenzoxazole (2.13m1) in acetonitrile (50m1). The reaction mixture
was stirred at room temperature for 18hours and then at 50C for a further
2hours. The solvent was removed under reduced pressure and the residue
partitioned between ethyl acetate and water, the organic layer was
separated, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent gradient of 80 : 10 : 0, changing to 0
: 100 : 0, followed by 0 : 95 : 5, by volume, hexane : ethyl acetate :
methanol, to afford methyl
(2S)-1-(1,3benzoxazol-2-yl)-2-piperidinecarboxyfate (3.18g) as a solid. '
H-NMR (CDC13) S : 7.35 (1 H, d), 7.25 (1 H, d), 7.15 (1 H, m), 7.00 (1 H,
m), 5.00 20 (1 H, d), 4.2d (1 H, m), 3.70 (3H, s), 3.35 (1 H, t)) 2.30 (1
H, d), 1.80 (3H, m}, 1.60 (1 H, m), 1.35 (1 H, m). MS : 261 (MH+).   1 3
JAN 2003 WO 00/05232 -71 Preparation 3 PCT/1B99/0121 I
(2S~-1-(1.3-Benzoxazol-2-yl}-2-piperidinecarboxvlic acid 5 N~O~ N~OH O --~.
~ O O N O N 



Aqueous lithium hydroxide (1 N, 51 ml} was added to a solution of methyl
(2S)-1-( 1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (8.987g) [see
Preparation 2] in methanol {306m1) at 0C. The reaction mixture was stirred
at room 10 temperature for 18hours, after which time the solvent was
removed under reduced pressure and the residue partitioned between ethyl
acetate and water. The aqueous layer was separated and acidified to pH 2
with 2N aqueous hydrochloric acid, the product was extracted with ethyl
acetate, dried over magnesium sulphate and the solvent removed under
reduced pressure to 15 afford
(2S}-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid (8.17g) as a white
solid. ' H-NMR (CDC13) 8 : 7.40 (1 H, d), 7.25 (1 H, rn), 7.15 (1 H, t),
7.00 (1 H, t), 5.80 (1 H, bs), 4.95 (1 H, bs), 4.15 (1 H, d), 3.40 (1 H,
t), 2.40 (1 H, d), 1.80 (3H, m), 20 1.60-1.40 (2H, m). Rotation : [0]25 -
-116.2 (c = 0.1, methanol) D MS : 247 (MH+).   1 3 JAN 2003, wo oo/osasz
-72 Preparation 4 1 Jlodomethyl cyclopropane Br I PCT/IB99/01211 Sodium
iodide (6.07g) was added to a solution of 1-(bromomethyl)cyclo propane
(1.09g) in acetone (10m1). The reaction mixture was heated to reflux and
stirred for 18 hours, after which time the white solid was filtered off and
the to solvent removed under reduced pressure. The residue was partitioned
between diethyl ether and water, and the separated organic layer was then
washed with sodium thiosulphate, dried over magnesium sulphate and the
solvent removed under reduced pressure to afford 1-(iodomethyl)cyclopropane
(0.269g) as a colourless liquid. 15 'H-NMR (CDC13) 8 : 3.15 (2H, d), 1.30
(1 H, m), 0.80 (2H, m), 0.30 (2H, m).   13 JAN 2003 WO 00/05232
PCT/1B99/01211 -73 Preparation 5 Meth I (2S)-1-
6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate 



5 ~ '0 ~CH~ N~ ~CH3 I IO O N Br 2,4,4,6-Tetrabromo-2,5-cyclohexadien-1-one
(4.7g) was added to a solution of methyl
(2S)-1-(1,3-benzoxazol-2-yl)-2-piperidinecarboxylate (3.0g) (see
Preparation 2] in dichloromethane (60m1) at -10C over a period of 10 10
minutes. The reaction mixture was then warmed to room temperature and
diluted with dichloromethane. The organic layer was washed with saturated
sodium hydrogen carbonate, then with 1 N sodium hydroxide solution, dried
ever sodium sulphate and the solvent removed under reduced pressure to
afford methyl {2S)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate
15 (3.7g) as a purple coloured oil. 'H-NMR (CDC13) 8 : 7.40 (1 H, s), 7.25
(1 H, d), 7.20 (1 H, d), 5.00 (1 H, d), 4.20 (1 H, d), 3.80 (3H, s), 3.40
(1 H, t), 2.40 (1 H, d)) 1.80 (3H, m), 1.70 {2H, m), 1.40 (1 H, m). 20    1
3 JAN 2003 WO 00I05232 PCT/1B99/01211 -74 Pre~aration 6
(2S)-1-(6-Bromo-1,3-benzoxazol-2-yl)-2-piperidinecarbox lyc acid 5 N~O~CH3
I IO O N Br OH N O O N Br The title compound was prepared by a similar
method to Preparation 3 10 from methyl
(2S)-1-(6-bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylate [see
Preparation 5] and 1 N aqueous lithium hydroxide solution, to afford
(2S)-1-(6 bromo-1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid as a pink
foam. ' H-NMR (CDCl3) 8 : 7.40 (1 H, s), 7.25-7.20 (2H, m), 5.00 (1 H, d),
4.80 (1 H, bs), 4.20 (1 H, d), 3.40 (1 H, t), 2.40 (1 H, d), 1.90 (3H, m),
1.70-1.40 (2H, m). MS: 325 (MH+). 15  



1 3 JAN 2003 WO 00I05232 PCT/IB99/01211 _75_ Precaration 7 tern
Buty~3S)-1-f(2-chloro-3-cluinoliny~methyllpyrrolidin-3-ylcarbamate 5 O H
~N.,; -O NH O H ~'N C1 N .., / O N Sodium triacetoxyborohydride (2.3g) was
added to a solution of teri-butyl 10 15 20 N
[(3S)-pyrrolidin-3-yl]carbamate (1.0g) [see J. Het. Chem. (1990), 27,
15271536] and 2-chloro-3-quinolinecarbaldehyde (1.1 g) [see Ind. J. Chem.
Soc. (1985), 24, 1286-1287] in dichloromethane (20m1). The reaction mixture
was stirred at room temperature for 18 hours, after which time water (20m1)
was added and the mixture stirred for a further 1 hour. The organic layer
was then separated, washed with saturated aqueous sodium hydrogen carbonate
solution, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 1 : 1, by volume, ethyl
acetate chloroform to afford tern butyl N
(3S)-1-[(2-chloro-3-quinolinyl)methyl]-1pyrrolidine-3-ylcarbamate (1.6g) as
an oil. ' H-NMR (CDC13) 8 : 8.20 (1 H, s), 7.98 (1 H, d), 7.80 (1 H, d),
7.68 {1 H) m), 7.55 (1 H, m), 5.85 (1 H, bs), 4.22 (1 H, bs), 3.82 (2H, s),
2.85 (1 H, bs), 2.78 (1 H, m), 2.65 (1 H, m),-2.50 (1 H, m), 2.28 (1 H, m),
1.65 (1 H, m), 1.40 (9H, s). MS: 262 (MH+}.   1 3 JAN 2003 WO 00/d5232
PCT/IB99/01211 -76 Preparation 8
(3S~-1-[(2-Chloro-3-auinolinyl)methyllpyrrolidine-3-amine hydrochloride 5 N
~N. Cl o ' N HaN. C1 N w '-'~ N Hydrogen chloride gas was bubbled through a
solution of Pert-butyl N 10 15
(3S)-1-[(2-chloro-3-quinolinyl)methyl]pyrrolidin-3-ylcarbamate (1.6g) [see
Preparation 7] in chloroform (20m1) until a point of saturation. The
reaction mixture was stirred at room temperature for 18 hours, after which
time the solvent was removed under reduced pressure to afford
(3S)-1-[(2-chloro-3quinolinyl)methyl]pyrrolidin-3-amine hydrochloride
(1.5g) as a white solid. MS : 262 (MH+). Rr : 0.1 (10 : 1, by volume, ethyl
acetate : chloroform). Preparations 9 to 12 



The compounds of the following tabulated Preparations (Table 2a) of the 20
general formula H O N.,,, ~N~X O   1 3 JAN 2003 W O 00l05232 PCTl1B99/01211
-77 were prepared by a similar method to Preparation 7 from tart butyl N
[(3S) pyrrolidin-3-yl]carbamate [see J. Het. Chem. (1990), 27, 1527-1536j
and the corresponding aldehyde or ketone. S Table 2a Preparation
No.XAnalytical Data9'H-NMR (CDCI3) 8 : 8.82 (1 H, s), 8.15 (1 H,d), 8.10 (1
H, d), 7.65 (1 H, t), 7.52 (1 H, t),7.40 (1 H, d), 4.90 (1 H) m), 4.20 (1
H, bs),\ \4.00 (2H, s), 2.80 (1 H, m), 2.65 (1 H, m),2.58 (1 H, m), 2.40 (1
H, m), 2.23 {1 H, m))N1.60 (1 H, m), 1.40 (9H, s).MS : 328 (MH+).R, 0.6 (10
: 1, by volume, ethyl acetatechloroform .10'H-NMR (CDC13) 8 : 8.10 (2H, m),
7.80(1 H) m), 7.65 (1 H, m), 7.50 (2H, m), 5.00(1 H, bs), 4.20 (1 H, bs),
3.90 (2H, s), 2.85(1 H, m)) 2.75 (1 H, m), 2.60 (1 H, m), 2.45N \(1 H, m),
2.22 (1 H, m), 1.60 (1 H, m), 1.38(9H, s).MS : 328 (MH+).Rf : 0.6 (10 : 1,
by volume, ethyl acetatechloroform).   13 J.AN 2003 WO 00/05232 -7$
PCT/IB99/01211 11'H-NMR (CDC13) S : 8.85 (1 H) s), 8.10 (2H,m), 7.80 (1 H,
m), 7.70 (1 H, m), 7.50 (1 H,m), 4.90 (1H, bs), 4.18 (1H, bs)) 3.75 (2H,s),
2.80 {1 H, bs), 2.60 (2H, m), 2.40-2.20\(2H) m), 1.60 (1 H, m), 1.40 (9H,
s).MS : 328 (MH+).Rr : 0.6 (10 : 1, by volume, ethyl
acetatechloroform).12MS : 342 (MH+).CHRf : 0.5 (10 : 1, by volume,
chloroformmethanol).N(Synthesis, 1984, 3,245 1 Footnote 1. Starting
material preparation. 5 Preparations 13 to 16 The compounds of the
following tabulated Preparations (Table 2b) were 10 prepared by a similar
method to Preparation 8 from the corresponding t-butyl carbamate [see Table
2a].   1 3 JAN Z003 WO 00/05232 -79 Table 2b 



PCT/IB99/01211 Preparation Starting Product Analytical Data No. material
Pre . No. 9 l ~ MS : 229 (MH+). H2N '''' ~ N _ ~N 14 10 MS ; 228 (MH+). ~N
N i ~l 15 11 H^N,,,) N MS : 228 (MH+). Rf : 0.1 (10 : 1) by \ volume, ethyl
acetate chloroform). 16 12 CH3 ~ MS : 242 (MH+). Rf : 0.1 ( 10 : 1, by
HZN'"' ~N volume, chloroform methanol). ~N   1 3 JAN 2003 WO 00I05232
PCT/IB99/01211 -80 Preparation 17 to 23 The compounds of the following
tabulated Preparations (Table 3a) of the general formula 5 XA O ~'''~ N' \\
O O were prepared by a similar method to Example 1 from tent butyl N [{3S~
pyrrolidin-3-yl]carbamate [see J. Het. Chem. (1990), 27, 1527-1536] and the
corresponding carboxylic acid. Table 3a Preparation No.XAnalytical
Data17'H-NMR (CDCI3) S : 8.22 (1 H, d), 8.05(1 H, d), 7.95 (1 H, m), 7.82
(1 H, d), 7.75(1 H, m), 7.60 (1 H) m), 4.80 (1 H, bs),N \4.20-3.90 (3H, m),
3.80 (2H) m), 2.20(1 H, m), 1.90 (1 H, m), 1.40 (9H, s).MS : 342
(MH+).18'H-NMR (mixture of rotamers) (CDC13) s8.20 (1 H, m), 8.10 (2H, m),
7.70 (3H) m),7.50 (4H, m), 4.50-3.00 (6H, m)) 2.40-1.80 (2H, m), 1.45-1.25
(9H, s).MS : 418 (MH+).~NRf : 0.70 (20 : 1, by volume,
chloroformmethanol).(J. Am. Chem. Soc.,1932, 54, 4732 '   1 3 JAN 2003 W O
00/05232 -81 PCT/IB99/01211 19  



\   / CH3' H-NMR (mixture of rotamers) (CDC13) 8 8.20 (1 H, m), 8.00 (1 H,
m), 7.70 (1 H, m), 7.52 (1 H, m), 7.30 (1 H, m), 4.80 (1 H, bs), 4.05 (3H,
s), 4.40-2.60 (5H, m), 2.20 (1 H, m), 1.90 (1 H, m), 1.42-1.40 (9H, ss). MS
: 371 {MH+). Rf : 0.8 (20 : 1, by volume, chloroform methanol).20'H-NMR
(mixture of rotamers) (CDC13) b8.05 (3H, m), 7.78 (1 H, d), 7.50-7.30 (4H,
~m), 7.00 (1 H, m), 4.82-4.65 (1 H, bsbs),~ ~~H,4.30-4.10 {1 H, bsbs), 3.82
(3H, s), 4.10-3.60 (2H, m), 3.50-3.00 (2H, m), 2.40-1.80 (2H, m), 1.40-1.20
(9H, ss).MS : 448 (MH+).Rf : 0.75 (10 : 1, by volume, chloroformmethanol
.21'H-NMR (mixture of rotamers) (CDC13) 87.70 (1 H, bs), 7.50 (2H, m), 7.19
(1 H, m),6.90 (1 H, d), 4.75-4.55 (1 H, m)) 4.40-\ \3.80 (2H, m), 3.80-3.60
(3H, m), 3.60-2.90 (3H, m), 2.30-1.70 (2H, m), i .75-1.55 (6H, m),
1.42-1.35 (9H, ss).MS : 325 (MH+).Rf : 0.4 (10 : 1, by volume,
chloroformmethanol .   13 JAN 2003 WO 00/05232 -82 PCT/I B99/01211 22MS :
376 (MH+).Rf : 0.8 (10 : 1, by volume, chloroform Cl Nmethanol).23'H-NMR
(mixture of rotamers) (CDC13) 88.00 (1 H, s), 7.65 (1 H, d), 7.50 (1 H,
m),7.18 (1 H, m), 5.40-5.20 {1 H, bsbs), 4.30-4.10 (1 H, bsbs), 3.90-3.10
(5H, m), 2.30-\1.80 (2H, m}, 1.42-1.30 {9H, ss).MS : 331.2 (MH+)./HN
N{Helv. Chim. Acta,1976, 59, 2618 ~- Footnote 1. Starting material
preparation. 5 Preparations 24 to 30 The compounds of the following
tabulated Preparations {Table 3b) were prepared by a similar method to
Preparation 8 from the corresponding t-butyl 10 carbamate (see Table 3a].
1 3 JAN 2003 WO 00I05232 -83 Table 3b 



PCT/IB99/01211 PreparationStartingProductAnalytical DataNo.materialPre .
No.2417OMS : 242 (MHO). H N''' ~Rf : 0,1 ( 10 : 1, by' ~ N ~ volume,
chloroform/methanol).N2518_Os 1 H ) H4N.,,) N\ lRf o3 (20M , bY volume,
chloroformmethanol).~Ni2619o_MS : 272 (MH+).g N ..,,R~ ; 0.15 (20 : 1, by2
~Nvolume, chloroformNCH3methanol).2720~~CH3MS : 348 (MH+).Rf : 0.1 ( 10 :
1, byovolume, chloroformH~N~.,, N~methanol).l~'~N   1 3 JAN 2003 W O
00/05232 -84 PCT/IB99/0121 I 28 21 O ~ MS : 325 (MH+). H~N ~.~, ~ R, : 0.1
(10 : 1, by N ~ volume, chloroform methanol). ~N N 29 22 O ~ MS : 276
(MH+). R,:0.12 (10:1, by HZN'''' ~N volume, chloroform methanol). ~N C1 30
23 O MS : 231 (MH+). HZN'''' \N i ~T / ~N   



1 3 JAN 2003 WO 00I05232 -85 Preparation 31 tent Butyl
4-(f(2S)-1-(1,3-benzoxazol-2-yl)-2
piperidinyllcarbonllamino)piperidinecarboxDate 5 PCTlIB99101211 H OH N N N
O --~ ~ O N O O N O N O The title compound was prepared by a similar method
to Example 1 from 10 15 (2S)-1-(
1,3-benzoxazol-2-yl)-2-piperidinecarboxylic acid [see Preparation 3] and
tert butyl 4-amino-1 (2H}-piperidinecarboxylate [see Takatani, Muneo et al,
WO 9740051 ]. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 2 : 1 : 0 changing to 0 : 95
: 5, by volume, hexane : ethyl acetate : methanol to afford tert butyl
4-([(2S)-1-(1,3-benzoxazol2-yl)-2-piperidinyl]carbonylamino)piperidinecarbo
xylate as a white foam. ' H-NMR (CDC13) S : 7.40 (1 H, m), 7.30 (1 H, m),
7.20 {1 H, m), 7.10 (1 H, m), 6.40 (1 H, d), 4.90 (1 H, s), 4.30 (1 H, d),
4.00 (3H, m), 3.20 (1 H, t)) 2.90 (2H, m), 2.40 (1 H, d), 1.90 (2H, m),
1.80-1.60 (5H, m), 1.40 (9H, s), 1.30 (2H, m). MS: 429 (MH+).   13 JAN 2003
-86 tert-Butyl (2S,4S)-2-[lbenzyloxy)methyll-4-f(4 W O 00/05232
PCT/IB99101211 Preparation 32
methvl~henyl)sulfonylloxypyrrolidine-1-carboxvlate 5 HO ; N 0 0 'v O O N' 1
0 0 Methyl 4-methyl-1-benzenesulfonate (0.8g), triphenylphosphine (1.12g)
10 



15 20 and diethyl azodicarboxylate (0.68m1) were added sequentially to a
solution of tert butyl
(2S,4R)-2-[(benzyloxy)methyl]-4-hydroxy-1-pyrrolidine-1-carboxylate (1.1 g)
[see Takano, Seiichi, et al, J. Chem. Soc. Chem Commun. (1988), 23,
1527-1528] in dry tetrahydrofuran (10m1) at 10C under a atmosphere of
nitrogen. The reaction mixture was then stirred at room temperature for 48
hours, after which time the solvent was removed under reduced pressure and
the residue partitioned between ethyl acetate and water. The organic layer
was separated, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 85 : 15, by volume, hexane :
ethyl acetate to afford the title compound as a colourless gum.   1 3 JAN
2003 WO 00I05232 PCT/IB99/01211 -87 'H-NMR (CDC13) 8 : 7.80 (2H, d), 7.30
(7H, m), 5.05 (1 H, m), 4.50 (2H, m), 4.00 (1 H, m), 3.70 (2H, m), 3.50
(2H, m), 2.50 (3H, s), 2.40-2.20 (2H, m), 1.45 (9H, 5 s). MS: 462 (MH+).
Preparation 33 terf Butyl
(2S.4R)-4-azido-2-ffbenzyloxy)methyllpyrrolidine-1-carboxylate 10 O S-O I I
C Ns. N - O O Sodium azide (0.32g) was added to a solution of tert-Butyl
(2S,4S)-2 15 20 [(benzyloxy) methyl]-4-[(4-methylphenyl)su
Ifonyl]oxypyrrolidine-1-carboxylate (1.15g) [see Preparation 32] in ethanol
(20m1) and dimethylformamide (5ml). The reaction mixture was heated to 80C
for 4 hours, after which time the cooled mixture was partitioned between
diethyl ether and water. The organic layer was separated and the aqueous
extracted twice with diethyl ether, the combined organic layers were dried
over magnesium sulphate and the solvent removed under reduced pressure. The
residue was azeotroped with dichloromethane to afford tert-butyl
(2S,4R)-4-azido-2[(benzyloxy)methyl]pyrrolidine-1-carboxylate (820mg) as an
oil.    13 JAN 2003 WO 00/05232 PCT/IB99/01211 -88 ' H-NMR (CDC13) 8 : 7.30
(5H, m), 4.50 (2H, s), 4.20-4.00 (2H, m), 3.70-3.40 (4H, m), 2.25 (1 H, m),
2.15 (1 H, m), 1.45 (9H, m). MS: 333 (MH+). 5 Preparation 34 tent-Butyl
y2S.4R)-4-amino-2-j,(.benzyloxy)methyllpyrrolidine-1-carboxylate N3 .. N- 1
~ 0 o/ \'o 



t to 15 HZN N~ 1 0 o'~o I Triphenylphosphine (421 mg) was added to a
solution of tert-butyl
(2S,4R)-4azido-2-[(benzyloxy)methyl]pyrrolidine-1-carboxylate (455mg) [see
Preparation 33] in dry tetrahydrofuran (10m1). The reaction mixture was
then stirred until the evolution of nitrogen gas had ceased, water
(0.036m1) was added) the mixture was then stirred for a further 72 hours.
The solvent was then removed under reduced pressure and the residue was
dissolved in diethyl ether and hexane added until the mixture became
cloudy. The supernatant liquid was separated and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 20 90 : 10, by volume,
dichloromethane : methanol to afford tern butyl (2S,4R)-4
amino-2-[(benzyloxy)methyl]pyrrolidine-1-carboxylate (225mg) as a
colourless oil.   1 3 JAN 2003 WO 00/05232 PCT/I899/01211 _89_ ' H-NMR
(CDC13) 8 : 7.30 (5H, m), 4.55 (2H, s), 4.10 (1 H, m), 3.70-3.40 (4H, m),
3.10 (1 H, m), 2.25 (1 H, m), 1.80 (1 H, m), 1.50 (9H, m). MS: 307 (MH+). 5
Preparation 35 10 HO~,,, N H HCI ~3R)-1-{2-Pyridin I~yl~piperidinol O N H ~
w HO.,,, N N (3R)-3-Piperidinol hydrochloride (10.0g) and triethylamine
(10.13m1) in 15 20 dry 1,2-dichloroethane {350m1) were stirred for 15
minutes at 50C. 2-Pyridine carboxaldehyde (7.63m1) and glacial acetic acid
(4.16m1) were added and the reaction mixture stirred for 1.5 hours at
reflux. Sodium triacetoxyborohydride (34.65g) was then added portionwise
and the resulting mixture was cooled to room temperature and stirred for a
further 1 hour. Water (350m1) and 1 M aqueous sodium hydroxide solution
were then added until the mixture was pHl2. The organic layer was separated
and the aqueous extracted with chloroform, the combined organic layers were
dried over magnesium sulphate   13 JAN 2003. WO 00l05232 PCT/1B99/01211 0-
, and the solvent was removed under reduced pressure. The crude product was
purified by column chromatography on silica gel eluting with a solvent
system of 



95 : 5, by volume, chloroform : methanol to afford
(3R)-1-(2-pyridinylmethyl)-3 5 10 piperidinol (8.10g) as a brown oil. '
H-NMR (CDC13) 8 : 8.55-8.50 (1 H, m), 7.65-7.60 (1 H, m), 7.30-7.25 (1 H,
m), 7.15-7.10 (1 H, m), 3.85-3.75 (1 H) m)) 3.60 (2H, s), 2.80-2.70 (1 H,
bs)) 2.602.50 ( 1 H, m), 2.50-2.40 (2H, bs), 2.40-2.25 ( 1 H, m), 1.80-1.70
( 1 H, m), 1.701.60 (1 H., m)) 1,60-1.40 (2H) m), Rf: 0.26 (95:5 by volume,
chloroform : methanol). Preparation 36 Benzyl (2S.48
-4-h~droxy-2-(ahenoxymethyl~,pyrrolidine-1-carboxvlate 15 HO ~~OH N/~ O~O
HO O N 1 O~O Benzyl
(2S,4R)-4-hydroxy-2-(hydroxymethyl)pyrrolidine-1-carboxylate 20 (2.0g) [see
Ceulemans et al, Chem. Eur. J. (1997), 3(12)) 1997-2010] was added to a
solution of phenol (1.12g), triphenylphosphine (2.51 g) and
diethylazodicarboxylate (1.51 ml) in dry tetrahydrofuran (40m1). The
reaction mixture was stirred at room temperature for 20 hours, after which
time the   1 3 JAN 2003 WO 00I05232 PCT/IB99/OI211 -91 solvent was removed
under reduced pressure and the residue was dissolved in 5 10 15 chloroform.
The organic solution was washed with 15% aqueous sodium hydroxide solution,
then brine, dried over magnesium sulphate and the solvent removed under
reduced pressure. The crude product was purified by column chromatography
on silica gel eluting with a solvent system of 1 : 1, by volume, hexane :
ethyl acetate to afford benzyl
(2S,4R)-4-hydroxy-2(phenoxymethyl)pyrrolidine-1-carboxylate (0.69g) as a
clear oil. 1 H-NMR (CDC13) 8 : 7.40-7.20 (7H, m), 7.0-6.90 (1 H, m),
6.85-6.75 (2H, d), 5.20-5.00 (3H, m), 4.80 (1 H, s), 4.30-3.75 (2H, m),
3.75-3.60 (3H, m), 2.30-2.15 (1 H, m), 2.10-2.D0 {1 H, m). Rf: 0.4 (1:1 by
volume, hexane : ethyl acetate). Preparation 37
(3R.5S)-5-(Phenoxymethyl)pyrrolidin-3-of 20 HO (~ O N I~ 0I 'O I~ HO O \
Hue/ 



10% w/w Palladium on carbon (0.05g) was added to a solution of benzyl
(2S,4R)-4-hydroxy-2-(phenoxymethyl)pyrrolidine-1-carboxylate (0.25g) jsee
Preparation 36] and 5M aqueous ammonium formate (1.45m1) in methanol
(20m1).   1 3 JAN 2003. WO 00I05232 PCT/IB99/01211 -92 The reaction mixture
was heated under reflux for 3 days, after which time the 5 10 15 reaction
was filtered through celite and the solvent removed under reduced pressure.
The crude product was purified by column chromatography on silica gel
eluting with a solvent system of 90 : 10 : 0.5, by volume, chloroform
methanol : 0.88 aqueous ammonia solution to afford
(3R,5S)-5(phenoxymethyl)pyrrolidine-3-of (0.25g) as a brown oil. ' H-NMR
(CDC13) b : 7.24-7.20 (2H, t), 6.91-6.85 (1 H, t), 6.80-6.75 (2H, d),
4.784.71 (1 H, m), 3.80-3.68 (2H, bs), 3.64-3.59 (1 H, dd), 3.56-3.49 (1 H,
dd), 3.263.19 (1 H, m), 3.19-3.16 (1 H, d), 3.02-2.94 (1 H, dd), 2.24-2.14
(1 H, ddd), 1.701.60 (1 H, ddd). MS: 194 (MH+). Preparation 38
13R,5S)-5-(Phenoxymethyl)-1-f4-pyridin Im~thy_I)pyrrolidin-3-of HO O H HO O
N I N 20 The title compound was prepared by a similar method to Preparation
35 from (3R,5S)-5-(phenoxymethyl)pyrrolidine-3-of [see Preparation 37] and
4   1 3 JAN 2003 WO 00/05232 PCT/IB99I01211 -93 pyridinecarboxaldehyde. The
crude product was purified by column chromatography on silica gel eluting
with a solvent system of 95 : 5, by volume, chloroform : methanol to afford
(38,5S)-5-(phenoxymethyl)-1-(4 5 pyridinylmethyl)pyrrolidine-3-oI as a
white solid. ' H-NMR (CDCIs) 8 : 8.45-8.40 (2H, m), 7.25-7.10 (4H, m),
6.90-6.80 (1 H, m), 6.80-6.70 (2H, m), 4.73-4.66 (1 H, m), 4.08-4.02 (1 H,
d), 3.73-3.66 (1 H) dd), 3.56-3.50 (1 H, dd), 3.36-3.28 (1 H, d), 3.20-3.13
(2H, d), 2.87-2.80 (1 H, m), 10 2.53-2.46 (1 H, dd), 2.43-2.35 (1 H, m),
2.12-2.03 (1 H, m). Rotation : [0]25 - -12.50 (c = 1.0, chloroform). D MS:
285 (MH+). 



15 Preparation 39 (3R)-1-f(2-Fluoro-4-pyridinyl)meth I~~1-3-pi eridinol
HO~,, Br HO + J HCI -i H N F J F 20 (3R)-3-hydroxypiperidine hydrochloride
(0.188g) was added to a solution of 4-(bromomethyl)-2-fluoropyridine
(0.26g) [see Porter et al, WO 9622978] and potassium carbonate (0.189g) in
acetonitrile (15m1). The reaction mixture was    1 3 SAN 2003 WO 00/05232
PCT/IB99/01211 -94 refluxed for 5 days, after which time the solvent was
removed under reduced pressure and the residue partitioned between
dichloromethane and water. The organic layer was separated and the aqueous
was adjusted to pH 12 and the 5 product extracted with dichloromethane. The
combined organic layers were dried over magnesium sulphate and the solvent
removed under reduced pressure. The crude product was purified by column
chromatography on silica gel eluting with a solvent system of 95 : 5, by
volume, chloroform : methanol to afford
(3R)-1-[(2-fluoro-4-pyridinyl)methyl]-3-piperidinol (0.255g) as a pale 10
yellow oil. ' H-NMR (CDC13) 8 : 7.97-7.96 (1 H, d), 7.03-7.01 (1 H) d),
6.80 (1 H, s), 3.70-3.60 (1 H, m), 3.44-3.36 (2H, m), 3.32 (1 H, s),
2.55-2.45 (1 H, d), 2.35-2.20 (1 H, bs), 2.20-2.05 (2H, d), 1.70-1.60 (2H)
d), 1.50-1.35 (1 H, m), 1.35-1.25 (1 H, m). 15 MS: 211 (MH+). Preparation
40 tent Butyl N f~3Sl-1-f3-pyridinylmethyl)pyrrolidin-3-yllcarbamate O ~ H
O O .; N O + ~ ---~ O NH I ~ N ,N 20   1 3 JAN 2003 



W O 00I05232 PCT/1B99l01211 -95 The title compound was prepared by a
similar method to Preparation 7 from tern butyl
N-[(3S)-1-pyrrolidine-3-yl]carbamate (see J. Het. Chem., 1990, 27,
1286-1287) and 3-pyridinecarboxaldehyde to afford tent butyl N j(3S)-1-(3 5
pyridinyimethyl)pyrrolidine-3-yl]carbamate which was used immediately for
Preparation 41. Preparation 41 ~3S -1-(3-Pyridinvlmeth~ rrolidine-3-amine
10 H HZN ~N N ~ N w wN N ~ / The title compound was prepared by a similar
method to Preparation 8 from Pert butyl N
[(3S)-1-(3-pyridinylmethyl)-1-pyrrolidine-3-yl]carbamate [see 15
Preparation 40] and hydrogen chloride to afford (3S)-1-(3
pyridinylmethyl)pyrrolidine-3-amine as a white solid. MS : 178 (MH+).   1 3
JAN 2003. WO 00l05232 PCTlIB99I01211 -96 Preparation 42 Ethyl
(2S)-1-(1,3-benzothiazol-2-yl)-2-t~iperidinecarbox Irate 5 Cl O~ TT N ~
1~,S O~ --f N, S O O 2-Chloro-1,3-benzothiazole (503mg) was added to a
suspension of ethyl (2S)-2-piperidinecarboxylate (471 mg) [J.A.C.S. (1993},
115(22), 9925-9938], 10 triethylamine hydrochloride (414mg) and copper
powder (38mg) in xylene (5ml). The reaction mixture was refluxed for 28
hours, after which time ethyl acetate (20m1) was added to the cooled
mixture and the solids filtered off. The organic layer was washed with
water, dried over magnesium sulphate and the solvent removed under reduced
pressure to afford ethyl (2S}-1-(1,3-benzothiazol-2-yl) 15
2-piperidinecarboxylate (705mg) as a brown solid. iH-NMR (CDC13) 8 : 7.58
(1 H, d}, 7.50 {1 H, d), 7.20 (1 H, t), 7.00 (1 H, t), 5.10 (1 H, d), 4.18
(2H, q)) 3.80 (1 H, m), 3.42 (1 H, m), 2.25 (1 H, d), 1.95-1.80 (3H, m},
1.60 {1 H, m), 1.40 (1 H, m)) 1.20 (3H, t). 



20 MS: 291 (MH+}.   13 JAN 2003 W O 00/0S232 _97_ Preparation 43
PCT/1B99/01211 (2S)-1-(1,3-Benzothiazol-2-yl)-2-piperidinecarboxYlic acid 5
1V J ~OH ~~'~(N --~ ~ O N S The title compound was prepared by a similar
method to Preparation 3 10 from ethyl
(2S)-1-(1,3-benzothiazol-2-yl)-2-piperidinecarboxylate [see Preparation 42]
and 1 N aqueous lithium hydroxide solution. The crude product was purified
by column chromatography on silica gel eluting with a saivent system of 10
: 1, by volume, dichloromethane : methanol to afford
(2S)-1-(1,3benzothiazol-2-yl)-2-piperidinecarboxylic acid as a solid. '
H-NMR {CDC13) 8 : 7.42 (2H, m}, 7.10 (1 H, m), 6.95 (1 H, m)) 4.80 (1 H,
m), 15 3.50 (2H, m), 2.10 (1 H, m), 1.50 (5H, m). MS: 261 (MH+).    1 3 JAN
2003 WO 00/05232 PCT/IB99/01211 _98_ Preparation 44 Ethyl
(2S)-1-(6-chloro-1.3-benzothiazol-2-xl)-2-piperidinecarbox IY ate C1 O N N/
S ~ O N O~ ---~ N ~ S O C1 CI The title compound was prepared by a similar
method to Preparation 42 from 2,6-dichloro-1,3-benzothiazole [see J. Ind.
Chem. Soc., (1993), 10) 565 10 569] and ethyl (2S)-2-piperidinecarboxylate
(471 mg) [see J.A.C.S. (1993), 115(22), 9925-9938] to afford ethyl
(2S)-1-(6-chloro-1,3-benzothiazol-2-yl)-2piperidinecarboxylate as a solid.
'H-NMR (CDC13) 8 : 7.55 (1 H, s), 7.40 (1 H, d), 7.15 (1 H, d), 5.05 (1 H,
d), 4.15 15 (2H) q), 3.65 (1 H, m), 3.45 (1 H, m), 2.22 (1 H, m), 1.80 (2H,
m), 1.60 (1 H, m), 1.35 (1 H, m), 1.15 (3H, t). MS: 325 (MH+).  



1 3 JAN 2003 WO 00I05232 PCT/IB99/01211 Preparation 45
~2S)-1-(6-Chloro-1.3-benzothiazol-2-yl)-2-aiperidinecarbox li~C acid 5 ~O~
N 0 N S CI ~OH N .. ~ O N S C1 The title compound was prepared by a similar
method to Preparation 3 10 15 from ethyl
(2S)-1-(6-chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxylate [see
Preparation 44] and 1 N aqueous lithium hydroxide solution to afford
(2S)-1-{6 chloro-1,3-benzothiazol-2-yl)-2-piperidinecarboxylic acid as a
solid. ' H-NMR (DMSO-ds) 8 : 7.80 (1 H, s), 7.70 (1 H, d), 7.30 (1 H, d),
5.fi0 (1 H, bs), 4.75 (1 H, bs), 3.40 (2H, m), 2.20 (1 H, m), 1.80-1.60
(3H, m), 1.50 (1 H, m), 1.30 (1 H, m). MS: 295(MH+).   13 JAN 2003 WO
00/05232 PCT/IB99/01211 -100 Preparation 46 tent Butyl 2-chloro-1 H
1.3-benzimidazole-1-carbox-ylate 5 N ~>--Cl N H N ~>-Cl N /'1 0 O
2-Chloro-1 H 1,3-benzimidazole (1.07g) was added to a solution of di 10 15
tert-butyldicarbonate (1.83g) and 4-dimethylaminopyridine (86mg} in
acetonitrile (15m1). The reaction mixture was stirred at room temperature
for 30 minutes, after which time the solvent was removed under reduced
pressure. The crude product was then purified by column chromatography on
silica gel eluting with a solvent gradient of 100 : 0 changing to 90 : 10,
by volume, hexane : ethyl acetate to afford tern butyl 2-chloro-1
H-1,3-benzimidazole-1-carboxylate (1.68g) as a white solid. 



' H-NMR (CDC13) 8 : 7.90 (1 H, m), 7.35 (1 H, m), 7.40 (2H, m), 1.80 (9H,
s). MS: 253 (MH+).   13 JAN 2003 W O 00I05232 -101 Preparation 47
PCT/IB99/01211 tent Butyl 2-f (2Sl-2-f
(benzvloxy)carbonyl]-1-piperidinyll-1 H 1.3-benzimidazole-1 carboxylate 5 O
\ N H O O \ O N O O N N The title compound was prepared by a similar method
to Preparation 2 10 15 20 from
tertbutyl2-chloro-1H-1,3-benzimidazole-1-carboxylate [see Preparation 46]
and benzyl (2S)-2-piperidinecarboxylate [see J.A.C.S. (1996}, 118(7),
16291644]. The crude product was purified by column chromatography on
silica gel eluting with a solvent gradient of 90 : 10 changing to 80 : 20,
by volume, hexane : ethyl acetate, in 5% increments to afford tert-butyl
2-[(2S)-2[(benzyloxy)carbonyl]-1-piperidinyl]-1 H
1,3-benzimidazole-1-carboxylate as an oil. 1 H-NMR (CDCl3) 8 : 7.65 (1 H,
d)) 7.45 (1 H, d), 7.40 (2H, s), 7.25 (5H, m), 5.20 (2H, s), 4.70 (1 H, m),
4.65 (1 H, m), 3.60 (1 H, m), 2.20 (1 H, m), 2.05 (1 H, m), 1.80-1.50 (13H)
m). MS: 436 (MH+).   W O 00I05232 -102 Preparation 48 13 JAN Z003
PCT/IB99/01211 12S)-1-f 1- tent Butoxycarbonyl)-1 H-1,3-benzimidazol-2-
I~eiperidinecarboxylic acid 5 N O \ O O ~N ~ N ~O ~~O 



OH 10% w/w Palladium on carbon (300mg) was added to a solution of tent 10
butyl 2-[(2S)-2-[(benzyloxy)carbonyl]-1-piperidinyl]-1 H
1,3-benzirnidazole-1 carboxylate (900mg) [see Preparation 47) in ethanol
(30m1). The reaction mixture was hydrogenated at 103.5 kPa (l5psi) at room
temperature for 18 hours. The catalyst was then filtered off and the
solvent removed under reduced pressure to afford
(2S)-1-[1-(tert-butoxycarbonyl)-1 H 1,3-benzimidazol 15
2-yl]-2-piperidinecarboxylic acid (700mg) as a white foam. 1H-NMR (DMSO-ds)
b : 7.65 (1 H, d), 7.35 (1 H, d), 7.20 (1 H, t), 7.10 (1 H, t), 4.40 (1 H,
m), 3.50 (2H, m), 2.05 (1 H, d), 1.90 (1 H, m), 1.70-1.40 (13H, m).    1 3
JAN 2003 WO 00I05232 PCT/IB99/01211 -103 Pr~~aration 49
1,3,4,12a-Tetrahydropyridof 1',2':3,41imidazof
1,2-a]L,1.3lbenzimidazol-12(2Mone 5 OH O N O O N N 10 N ~O ~N N The title
compound was prepared by a similar method to Example 1 from (2S)-1-[1-(iert
butoxycarbonyl)-1 H 1,3-benzimidazol-2-yl]-2-piperidinecarboxylic acid [see
Preparation 48] and (3S)-1-benzylpyrrolidin-3-ylamine. The crude product
was purified by column chromatography on silica gel eluting with a solvent
gradient of 70 : 30 changing to 50 : 50, by volume, hexane : ethyl acetate
followed by 90 : 10 : 1, dichloromethane : methanol : 0.88 ammonia to affo
rd 15 1,3,4,12a-tetrahydropyrido[1',2':3,4]imidazo[i
,2-a][1,3]benzimidazol-12(21-rone as a white solid. 1 H-N M R (C DCI3) 8 :
7.60 ( 1 H, d), 7.40 ( 1 H, d), 7.30 ( 1 H, m) , 7.10 ( 1 H, t), 4.20 (2H,
m), 3.20 (1 H) m), 2.35 (1 H,d), 2.05 (1 H,rn)) 1.80 (1 H,d), 1.70-1.50
(3H,m). 20 MS: 227 (MH+).   1 3 JAN 2003 WO 00/05232 PCT/1B99/01211 -104 1t
will be appreciated that what will be claimed is as follows: (i) a compound
of the formula (I) or a pharmaceutically acceptable salt or 5 solvate
thereof; (ii) a process for the preparation of a compound of the formula
(I) or a pharmaceutically acceptable salt or solvate thereof; (iii) a
pharmaceutical composition comprising a compound of the formula (I) or a
pharmaceutically acceptable salt or solvate thereof, together with a 10
pharmaceutically acceptable excipient, diluent or carrier; (iv) a compound
of the formula (I) or a pharmaceutically acceptable salt, solvate or
composition thereof, for use as a medicament; 



(v) the use of a compound of the formula (!) or of a pharmaceutically
acceptable salt, solvate or composition thereof) for the manufacture of a
15 medicament for the treatment of neuronal degeneration; (vi) the use of a
compound of the formula (I) or of a pharmaceutically acceptable salt,
solvate or composition thereof, for the manufacture of a medicament for the
promotion of neuronal regeneration and outgrowth; (vii) the use of a
compound of the formula (I) or of a pharmaceutically 20 acceptable salt,
solvate or composition thereof, for the manufacture of a medicament for the
treatment of a neurological disease or disorder such as a neurodegenerative
disease; (viii) use as in (vii) where the neurological disease or disorder
is selected from the group consisting of senile dementia (Alzheimer's
disease) and other 25 dementias, amyotrophic lateral sclerosis and other
forms of motor neuron disease, Parkinson's disease, Huntington's disease,
neurological deficits associated with stroke, all forms of degenerative
disease affecting the central or peripheral nervous system (e.g.
cerebellarbrainstem atrophies)   13 JAN 2003 WO 00I05232 PCT/IB99/01211
-105 syndromes of progressive ataxias), all forms of muscular dystrophy,
progressive muscular atrophies, progressive bulbar muscular atrophy,
physical or traumatic damage to the central or peripheral nervous 5 system
(e.g. spinal cord), herniated, ruptured or prolapsed intervertebrae disc
syndromes, cervical spondylosis, plexus disorders, thoracic outlet
syndromes, all forms of peripheral neuropathy (both diabetic and
nondiabetic), trigeminal neuralgia, glossopharyngeal neuralgia, Befl's
Palsy, a11 forms of auto-immune related disease resulting in damage of the
10 central or peripheral nervous system (e.g. multiple sclerosis)
myasthenia gravis, Guillain-Barre syndrome), AIDS related disorders of the
nervous system, dapsone ticks, bulbar and retrobulbar affections of the
optic nerve (e.g. retinopathies and retrobulbar neuritis), hearing
disorders such as tinnitus, and prion diseases; 15 (ix) use as (viii) where
the neurological disease or disorder is senile dementia (Alzheimer's
disease) or another dementia, amyotrophic lateral sclerosis or another form
of motor neuron disease, Parkinson's disease, Huntington's disease, a
neurological deficit associated with stroke, physical or traumatic damage
to the central or peripheral nervous system 20 (e.g. spinal cord), a
peripheral neuropathy (either diabetic or nondiabetic), multiple sclerosis
or a hearing disorder such as tinnitus; (x) a method of treatment of a
human to treat neuronal degeneration which comprises treating said human
with an effective amount of a compound of the formula (I) or with a
pharmaceutically acceptable salt, solvate or 25 composition thereof;   1 3
JAN 2003. WO 00/0523Z -106 PCT/IB99/01211 (xi) a method of treatment of a
human to promote neuronal regeneration and 



outgrowth which comprises treating said human with an effective amount of a
compound of the formula (I) or with a pharmaceutically acceptable 5 salt,
solvate or composition thereof; (xii) a method of treatment of a human to
treat a neurological disease or disorder such as a neurodegenerative
disease which comprises treating said human with an effective amount of a
compound of the formula (I) or with a pharmaceutically acceptable salt,
solvate or composition thereof; 10 (xiii) a method as in (xii) where the
neurological disease or disorder is selected from the group consisting of
senile dementia (Alzheimer's disease) and other dementias, amyotrophic
lateral sclerosis and other forms of motor neuron disease, Parkinson's
disease) Huntington`s disease, neurological deficits associated with
stroke, all forms of 15 degenerative disease affecting the central or
peripheral nervous system (e.g. cerebellar-brainstem atrophies, syndromes
of progressive ataxias), all forms of muscular dystrophy, progressive
muscular atrophies, progressive bulbar muscular atrophy, physical or
traumatic damage to the central or peripheral nervous system (e.g. spinal
cord), herniated, 20 ruptured or prolapsed intervertebrae disc syndromes)
cervical spondylosis, plexus disorders, thoracic outlet syndromes, all
forms of peripheral neuropathy (both diabetic and non-diabetic), trigeminal
neuralgia, glossopharyngeal neuralgia, Bell's Palsy, all forms of
autoimmune related disease resulting in damage of the central or peripheral
25 nervous system (e.g. multiple sclerosis, myasthenia gravis, Guillain
Barre syndrome), AIDS related disorders of the nervous system, dapsone
ticks) bulbar and retrobulbar affections of the optic nerve (e.g.
retinopathies and retrobulbar neuritis), hearing disorders such as
tinnitus, and prion diseases;   1 3 JAN 2003 WO 00I05232 PCT/IB99/01211
-107 (xiv) a method as in (xiii) where the neurological disease or disorder
is senile dementia (Alzheimer's disease) or another dementia, amyotrophic
lateral sclerosis or another form of motor neuron disease, Parkinson's
disease, 5 Huntington's disease, a neurological deficit associated with
stroke, physical or traumatic damage to the central or peripheral nervous
system (e.g. spinal cord), a peripheral neuropathy (either diabetic or
nondiabetic), multiple sclerosis or a hearing disorder such as tinnitus;
and (xv) any novel intermediates described herein. 10 (xvi) the use of a
compound of the formula (I) or of a pharmaceutically acceptable salt,
solvate or composition thereof, for the manufacture of a medicament for the
treatment of a disease resulting from a deficiency or over production of
FKBP-12 or FKBP-52. The compounds of the invention demonstrate inhibitory
activity against the 15 rotamase enzyme FKBP-12. In particular some of the
better compounds i.e. the compounds of examples 2, 6, 7, 8) 13a, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25) 26, 27, 30, 35 and 41 were found to
have an ICSO for inhibition of the FKBP-12 enzyme of below 1200nM. The
compound of example 2 was found to have an ICSO for inhibition of the
FKBP-52 enzyme of 2790 nM. 20  



1 3 JAN 2003. W O 00/05232 -108 CLAIMS 1. A compound of the formula (I):
~'-K or a pharmaceutically acceptable salt thereof, wherein PCT/IB99/01211
A is unbranched C3 - C5 alkylene optionally substituted by C, - C6 alkyl; X
is O, S, NH or N(C~ - C6 alkyl); Y is O, S, NH or N(C, - Cs alkyl); R is a
C-linked, 4- to 6-membered ring, non-aromatic, heterocyclic group
containing one nitrogen heteroatom, said group being optionally substituted
by 1, 2 or 3 substituent(s) each independently selected from C, - C6 alkyl,
C2 - C6 alkenyl, C3 - C~ cycloalkyl, aryl, het, -C02 (C1 - C6 alkyl),
-CO(het), -CONR5R6 and -CO(aryl), said alkyl and alkenyl being optionally
substituted by 1 or 2 substituent(s) each independently selected from Cs -
C~ cycloalkyl, aryl, het, -O(aryl), -O(C1 - C2 alkylene)aryl,-CO(het),
-CONR5R6 and -CO(aryl); R' , R2, R3 and R4 are each independently selected
from H, halo, C1  C6 alkyl, C3 - C, cycloalkyl, halo(C1 - C6)alkyl, C, - C6
alkoxy, CONR5R6, C3 - C~ cycloalkoxy, C3 - C~ cycloalkyl-(C2 - C4)alkylene,
C3 C, cycloalkyl (C2 - Ca)alkoxy and -C02(C, - C6 alkyl);    1 3 JAN 2003
WO 00/05232 PCT/IB99/01211 -i o9- . _ R5 and R6 are either each
independently selected from H and C, - C6 alkyl or, when taken together,
represent unbranched C3 - C5 alkylene; _ "aryl" means phenyl, optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from C,
- C6 alkyl, C, - C6 alkoxy, halo, CONR5R6, halo(C~ - C6 alkyl) and -NR5R6;
and "het" means a 5- or 6-membered monocyclic, or 8-, 9- or 10-membered
bicyclic, ring heterocyclic group containing from 1 to 3 heteroatoms each
independently selected from N, O and S, said group being optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from C~
- C6 alkyl, C1 - Cs alkoxy, halo, halo(C, - C6 alkyl), phenyl and -NR5R6.
2. A compound as claimed in claim 1 having the stereochemical formula (IA):
A o N Y-R X' \ N ~~ R R3 (IA) wherein R, R', R2, R3, R4, A, X and Y are as
defined for a compound of the formula (I) in claim 1. 3. A compound as
claimed in claims 1 or 2 wherein A is 1,4-butylene. 4. A compound as
claimed in any of claims 1 to 3 wherein X is O, S or NH. 



1 3 JAN 2003 WO 00I05232 -110 5. A compound as claimed in claim 4 wherein X
is 0 or NH. PCTIIB99101211 6. A compound as claimed in any of claims 1 to 5
wherein Y is O or NH. 7. A compound as claimed in claim 6 wherein Y is NH.
8. A compound as claimed in any of claims 1 to 7 wherein R is an
azetidinyl, pyrrolidinyl or a piperidinyl group, each optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from C1
- C6 alkyl, C2 - C6 alkenyl, Cs - C~ cycloalkyl, aryl, het, -C02 (C1 - C6
alkyl), CO(het), -CONR5R6 and -CO{aryl), said alkyl and alkenyl being
optionally substituted by 1 or 2 substituent(s) each independently selected
from C3 - C, cycloalkyl, aryl, het, -O(aryl), -O(C1 - C2
alkylene)aryl,-CO(het), -CONR5R6 and -CO(aryl). 9. A compound according to
any of claims 1 to 8 wherein R is an azetidinyi, pyrrolidinyl or a
piperidinyl group, each optionally substituted by 1, 2 or 3 substituent(s)
each independently selected from C1-C6 alkyl, het, -C02(C,-C6 alkyl) and
-CO(het), said alkyl being optionally substituted by 1 or 2 substituent(s)
each independently selected from C3-C, cycloalkyl, aryl, het, -O(aryl),
-O(C1-C2 alkylene)aryl and CONR5R6. 10. A compound according to any of
claims 1 to 9 wherein R is azetidinyl, pyrrolidinyl or piperidinyl, each
optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from ethyl, 2-pyridyl, tertbutoxycarbonyl, quinolin-2-ylcarbonyl,
2-phenylquinolin-4-ylcarbonyl, 4methoxyquinolin-2-ylcarbonyl,
6-methoxy-2-phenylquinolin-4ylcarbonyl, 2-piperidinoquinolin-4-ylcarbonyl,
2-chloroquinolin-4ylcarbonyl) 1 H-benzpyrazol-6-ylcarbonyl,
cyclopropylmethyl, phenylmethyl, diphenylmethyl, 2-pyridylmethyl,
3-pyridylmethyl, 4pyridylmet-hyl, 2-(2-pyridyl)ethyl,
2-(2-methylimidazol-1-yl)ethyl, (1 H   13 JAN 2003 WO 00l05232
PCTl1B99101211 -111 1,2,4-triazol-3-yl)methyl,
(2-chloroquinolin-3-yl)methyl, quinolin-4 ylmethyl, quinolin-2-ylmethyl,
quinolin-3-yfmethyl, 1-(quinolin-4-yf)ethyl, (2-fluoropyridin-4-yl)methyl)
phenoxymethyl, benzyloxymethyl, aminocarbonylmethyl, 2-(aminocarbonyl)ethyl
and 3-(aminocarbonyl) phenylmethyl. 11. A compound according to any of
claims 1 to 10 wherein R is an optionally substituted 3-azetidinyl,
3-pyrrolidinyl, 3-piperidinyl or 4 piperidinyl group. 12. A compound
according to any of claims 1 to 11 wherein the aryl group is a phenyl
group, optionally substituted by CONR5R6. 13. A compound according to any
of claims 1 to 12 wherein the "het" group is a pyridyl, imidazolyl)
triazolyl, quinolinyl or benzpyrazolyl group, each optionally substituted
by 1, 2 or 3 substituent(s) each independently selected from methyl,
methoxy, fluoro, chloro, phenyl and piperidino. 14. A compound according to
any of claims 1 to 13 wherein R', R2, R3 and R4 are each independently
selected from H, halo(C~-C6)alkyl and halo. 15. A compound according to any
of claims 1 to 14 wherein R', R2, R3 and R4 are each independently selected
from H, fluoro, chloro) bromo and trifluoromethyl. 16. A compound according
to any of claims 1 to 15 wherein the group of the formula:   1 3 JAN 2003 



WO 00/05232 -112 R' PCT/IB99/01211 is the compound of the formula (1)
according to claim 1 is a 1,3 benzoxazol-2-y1, 1,3-benzothiazol-2-yl, 1
H-benzimidazol-2-yl, 6-bromo 1,3-benzoxazol-2-yl or
6-chloro-1,3-benzothiazol-2-yl group. 17. A compound according to any of
claims 1 to 16 wherein A is 1-4 butylene, X is O or NH, Y is NH, R is
3-azetidinyl, 3-pyrrolidinyl, 3piperidinyl or 4-piperidinyl each optionally
substituted by 1, 2 or 3 substituent(s) each independently selected from
ethyl, 2-pyridyl, tertbutoxycarbonyl, quinolin-2-ylcarbonyl,
2-phenylquinolin-4-ylcarbonyl, 4methoxyquinolin-2-ylcarbonyl,
6-methoxy-2-phenylquinolin-4ylcarbonyl, 2-piperidinoquinofin-4-ylcarbonyl,
2-chloroquinofin-4ylcarbonyl, 1 H-benzpyrazol-6-ylcarbonyl,
cyclopropylmethyl, phenylmethyl, diphenylmethyl, 2-pyridylmethyl,
3-pyridylmethyl, 4pyridylmethyl, 2-(2-pyridyl)ethyl,
2-(2-methylimidazol-1-yl)ethyl, (1 H1,2,4-triazol-3-yl)methyl,
(2-chloroquinolin-3-yl)methyl, quinolin-4ylmethyl, quinolin-2-ylmethyl,
quinolin-3-ylmethyf, 1-(quinolin-4-yl)ethyl, (2-fluoropyridin-4-yl)methyl,
phenoxymethyl, benzyloxymethyl, aminocarbonylmethyl, 2-(aminocarbonyl)ethyl
and 3-(aminocarbonyl) phenylmethyl. 18. A compound according to any of the
preceding claims selected from the group consisting of:    13 JAN Z003 WO
00I05232 PCT/IB99/01211 -113
(2S)-1-(1,3-Benzoxazol-2-yl)-l~-[(3S)-1-benzylpyrrolidin-3-yl]-2
piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-IVY-[(3S)-1-(2-pyridinylmethyl)pyrrolidin-3yl]
-2-piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-IV2-[(3S)-1-(3-pyridinylmethyl)pyrrolidin-3yl]
-2-piperidinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-l~-[(3S)-1-(4-pyridinylmethyl)pyrrolidin-3yl]-
2-piperidinecarboxamide; (2S)-IV2-{(3 S)-1-[3-(Aminocarbonyl)
phenylmethyl]pyrrolidin-3-yl}-1-(
1,3benzoxazol-2-y1)-2-piperidinecarboxamide; (2S)-IV2-{(3
S)-1-[(2-Chiorooquinolin-3-yl)methyl)]pyrrolidin-3-yl}-1-(1,3benzoxazol-2-y
l)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[(Quinolin-3-yl)methyl)]pyrrolidin-3-yl}-1-(1,3benzoxazol-
2-yl)-2-piperidinecarboxamide;
(2S)-lV2-{(3S)-1-[(Quinolin-4-yl)methyl)]pyrrolidin-3-yl}-1-(1,3benzoxazol-
2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[(Quinolin-2-yl)methyl)]pyrrolidin-3-yl}-1-(1,3benzoxazol-
2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[1-(Quinolin-4-yl)ethyl)Jpyrrolidin-3-yl}-1-(1,3benzoxazol
-2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{{3S)-1-[Quinolin-2-ylcarbonyl]pyrroiidin-3-yl}-1-(
1,3benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[2-Phenylquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3benz
oxazol-2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[4-Methoxyquinolin-2-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3ben
zoxazol-2-yl)-2-piperidinecarboxamide;
(2S}-I~-((3S)-1-[6-Methoxy-2-phenylquinolin-4-ylcarbonyl]pyrrolidin-3yl}-1-
(1,3-benzoxazol-2-yl)-2-piperidinecarboxamide;
(2S)-IV2-{(3S)-1-[2-Piperidinoquinoin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3b
enzoxazol-2-yl)-2-piperidinecarboxamide;   1 3 JAN 2003 WO 00l05232
PCT/1B99101211 -114
(2S)-IV2-{(3S)-1-[2-Chloroquinolin-4-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3
benzoxazol-2-yl)-2-piperidinecarboxamide; (2S)-lV2-{(3S)-1-[1
H-benzpyrazol-6-ylcarbonyl]pyrrolidin-3-yl}-1-(1,3benzoxazol-2-yl)-2-piperi
dinecarboxamide;
(2S)-NZ-[(3S)-1-Benzylpyrrolidin-3-yl]-1-(6-bromo-1,3-benzoxazol-2-yl)2-pip
eridinecarboxamide;
(2S)-1-(1,3-Benzoxazol-2-yl)-N2-(1-benzyl-3-piperidinyl)-2piperidinecarboxa
mide;
(2S)-1-(1,3-Benzoxazol-2-yl)-N2-(38,5S)-5[(benzyloxy)methyl]pyrrolidin-3-yl
-2-piperidinecarboxamide hydrochloride; and 1-(1 H
1,3-Benzimidazol-2-yl)-IV2-[(3S)-1-benzylpyrrolidin-3-yl]-2piperidinecarbox
amide. 19. A pharmaceutical composition comprising a compound as claimed in
any one of claims 1 to 18 or a pharmaceutically acceptable salt or solvate
thereof, together with a pharmaceutically acceptable excipient, diluent or
carrier. 20. A compound as claimed in any one of claims 1 to 18 or a
pharmaceutically acceptable salt, solvate or composition thereof, for use
as a medicament. 21. The use of a compound as claimed in any one of claims
1 to 18 or of a pharmaceutically acceptable salt, solvate or composition
thereof, for the manufacture of a medicament for the treatment of neuronal
degeneration. 22. The use of a compound as claimed in any one of claims 1
to 18 or of a pharmaceutically acceptable salt, solvate or composition
thereof, for  



1 3 JAN 2003 WO 00I05232 PCT/IB99/01211 -115 the manufacture of a
medicament for the promotion of neuronal regeneration and outgrowth. 23.
The use of a compound as claimed in any one of claims 1 to 18 or of a
pharmaceutically acceptable salt, solvate or composition thereof, for the
manufacture of a medicament for the treatment of a neurological disease or
disorder such as a neurodegenerative disease. 24. The use as claimed in
claim 23 where the neurological disease or disorder is selected from the
group consisting of senile dementia (Alzheimer's disease) and other
dementias, amyotrophic lateral sclerosis and other forms of motor neuron
disease, Parkinson's disease, Huntington's disease, neurological deficits
associated with stroke, all forms of degenerative disease affecting the
central or peripheral nervous system (e.g. cerebellar-brainstem atrophies,
syndromes of progressive ataxias), all forms of muscular dystrophy,
progressive muscular atrophies, progressive bulbar muscular atrophy,
physical or traumatic damage to the central or peripheral nervous system
(e.g. spinal cord), herniated, ruptured or prolapsed intervertebrae disc
syndromes, cervical spondylosis, plexus disorders, thoracic outlet
syndromes) all forms of peripheral neuropathy (both diabetic and
non-diabetic), trigeminal neuralgia, glossopharyngeal neuralgia, Bell's
Palsy, all forms of auto-immune related disease resulting in damage of the
central or peripheral nervous system (e.g. multiple sclerosis, myasthenia
gravis, Guillain-Barre syndrome), AIDS related disorders of the nervous
system, dapsone ticks, bulbar and retrobulbar affections of the optic nerve
(e.g. retinopathies and retrobulbar neuritis), hearing disorders such as
tinnitus, and prion diseases.   1 3 JAN 2003 -116 25. Use as claimed in
claim 23 where the neurological disease or disorder is senile dementia
(Alzheimer's disease) or another dementia) amyotrophic lateral sclerosis or
another form of motor neuron disease, Parkinson's disease, Huntington's
disease, a neurological deficit associated with stroke, physical or
traumatic damage to the central or peripheral nervous system (e.g. spinal
cord), a peripheral neuropathy (either diabetic or non-diabetic), multiple
sclerosis or a hearing disorder such as tinnitus. 26. A process for the
preparation of compounds according to any of claims 1 to 18 having the
formula (I): ~o v Y-12 R1 wherein X is O, S, NH or N(C1-C6 alkyl); A is
unbranched C3 - C5 alkylene optionally substituted by C1 - C6 alkyl; Y is
O, S, NH or N(C1 - C6 alkyl); R is a C-linked, 4- to 6-membered ring,
non-aromatic, heterocyclic group containing one nitrogen heteroatom, said
group being optionally substituted by 1, 2 or 3 substituent(s) each
independently selected from C, - Cs alkyl, C2 - C6 alkenyl, C3 - C~
cycloalkyl, aryl, het, -C02 (C~ - C6 alkyl), -CO(het), -CONR5R6 and
-CO(aryl), said alkyl and alkenyl being optionally substituted by 1 or 2
substituent(s} each independently    13 JAN 2003 -117 selected from C3 - C~
cycloalkyl, aryl, het, -O(aryl), -O(C, - C2 alkylene)aryl, -CO(het),
-CONR5R6 and -CO(aryl); R' , R2, R3 and R4 are each independently selected
from H, halo, C, C6 alkyl, C3 - C~ cycloalkyl, halo(C1 - C6)alkyl, C~ - C6
alkoxy, CONR5R6) C3 - C7 cycloalkoxy) C3 - C~ cycloalkyl-(C2 - C4)alkylene,
C3 C~ cycloalkyi(C2 - C4)alkoxy and -C02(0 - C6 alkyl); R5 and R6 are
either each independently selected from H and C1 - C6 alkyl or, when taken
together, represent unbranched C3 - C5 alkylene; "aryl" means phenyl,
optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from C1 - C6 alkyl, C1 - C6 alkoxy, halo, CONR5R6) halo(C1 - C6
alkyl) and -NR5R6; and "het" means a 5- or 6-membered monocyclic, or 8-, 9-
or 10-membered bicyclic, ring heterocyclic group containing from 1 to 3
heteroatoms each independently selected from N, O and S, said group being
optionally substituted by 1, 2 or 3 substituent(s) each independently
selected from C~ - Cs alkyl) C1 - C6 alkoxy) halo, halo(C1 - C6 alkyl),
phenyl and -NR5R6 which process comprises: (a) dehydrative coupling of a
compound having the general formula (II): ;02H (~~) R' R' R' R` wherein X
is O or S and R', R2, R3 and R4 are as previously defined in this claim,   



1 3 JAN 2003 ;or -118 (b) an addition reaction of a compound having the
general formula (XIIIA) or (XIIIB): A N O ~N (XIIIA) R, R" \ RZ Ra A N O ~N
N (XIIIB) Ra R, \ Ra R2 wherein X is NH or N(C1-Csalkyl) and R', R2, R3, R4
and A are as previously defined in this claim, with a compound having the
formula (III): H-Y-R (III) wherein R and Y are as previously defined in
this claim, and wherein the compound of formula (I) may optionally be
formed as a pharmaceutically or veterinarily acceptable salt of the
required compound or a pharmaceutically or veterinarily acceptable solvate
thereof. 27 A process for the preparation of a compound of formula (I) as
defined in claim 26 which comprises an N-substitution reaction between a
compound having the formula (V): A N~--CO~R~ H   13 JAN 2003 -119 wherein A
is as defined for a compound of formula (I) in claim 26 and R' is a C1-04
alkyl or benzyl group, with a compound of the general formula (VI): (VI) i
wherein X is O or S and R', R2, R3 and R4 are as defined for a compound of
the formula (I) in claim 26 and wherein L' is a suitable leaving group to
form a compound of the formula (VII): --COzR' R' R' R` 



(VII) R wherein A, X, R',R2, R3 and R4 are as defined for the compound of
formula (I) in claim 26 which can be converted via alkaline hydrolysis to
form a compound of formula (II): A ~ ~--COZH N (II) R4 ~ ~ R, R3 ~Rz
13 JAN 2003 -120 wherein X, R', R2, R3 and R4 are as previously defined in
this claim, _ said compound of formula (Il) may in turn be converted by the
process according to claim 26 to form a compound of formula (I). 28. A
compound having the general formula (II): ~OZH R' wherein X is O or S and
wherein R', R2, R3 and R4 are as defined in claim 26. 29. A compound having
the general formula (VII): A ~.~--COzR' R ~3 wherein R') R2, R3, R4 and A
are as defined in claim 26 for a compound of the formula (I), X is O or S
and wherein R' is a C1 to C4 alkyl or benzyl group. ;30. A process for the
preparation of compounds according to any of claims 1 to 18 having the
general formula (I) which comprises an N        13 JAN 2003 -121 



substitution reaction between a compound having the general formula _ (X):
A ---C02R9 N H (X) wherein A is as defined for the compound having the
formula (I) as defined in claim 26 and wherein R9 is a C,-C4 alkyl or
benzyl group, with a compound having the general formula (IX): L2 O / `N ~
N RO (IX) R R3 R2 wherein R', R2, R3 and R4 are as defined for the compound
of formula (I) in claim 26, R$ is a C~ to C4 alkyl or benzyl group and
wherein L2 is a suitable leaving group to form a compound of formula (XI):
A N>--C02R9 O ReO~N ~ N (XI) R4~ R3   1 3 JAN 2003 -122 wherein A, R') R2,
R3, R4, Ra and R9 are as previously defined in this claim which via ester
cleavage can then in turn be converted to a compound of formula (XII): A
N~C02H O / _N ~ N RO R4 ~ ~~Ri R3 wherein A, R1,R2,R3,R4 and R8 are as
previously defined in this claim which via cyclisation reaction can be
converted to a compound having the formula (XIIIA) or (XIIIB): A N O ~N
XIIIA N R' Ra \ Rz R3 A N O ~N XIIIB N Ra R' \  Rs Rz 



wherein R', R2, R3, R4 and A are as previously defined in this claim, said
compounds of formula (XIIIA) or (XIIIB) may be converted by the process
according to claim 26 to form a compound of the formula (I).   13 JAN 20D3
-123 31. A compound having the general formula (IX): L2 R80 (IX) ~~--R
wherein R', R2, R3 and Ra are as defined in claim 26 for a compound of the
formula (I), R8 is a C1 to C4 alkyl or benzyl group and wherein L2 is a
suitable leaving group. 32. A compound of the formula (XI): A N>-.-COZR9
R80 N \ N (XI) R4 ~ ~~ R' R3. ~R~ wherein A, R', R2, R3, R4, R8 and R9 are
as defined in claim 30. 33. A compound of the formula (XII): ~ >--C02H O N
a / `N N RO R4 ~ / R, Rs ~Rz wherein A, R',R2,R3,Ra and Re are as defined
in claim 30.   13 JAN 2003 -124 34. A compound of the formula (XIfiA) or
(XIIIB): A N O /f ' N I (XIIIA) Ra'~~ ~ R' R3 R2 (XillB) wherein R', R2,
R3, R4 and A are as defined in claim 30.  



.A,.@.Ah@2 .A@h .AA.Ah.A,. .A.A`. .A .A@.A@.Af,.Ay.A.AS@.Al .AsU

.A@9.A..A,,.A,L.AS.A@.ASL.A,.e.A..A,.A.Ayy.A%.Ay,.A@l,.A.A@.A,S.A@r.A@.AAB.
AfA.ASU .A@E.AyA?.A.A@9.A@..A .AfU .A .A..A,..AAg .A${].Af{.Ah.A@ .AfAl
.AU.AA.A@A .A.E .A,hY .A,A%.A@{.A .A{.A@Al?.A.A@U2.A,UY.A,.Ahl?.A..A@.
.ASU.AU.ASy.A.Ay..A{.A. .Ah.Af{9.A.Ahb.A@.Ah
.A@R.AA?.AS.ASA.A@.A@U.AS,.A,{l.A@.AU.Ay.Ah.A,.AS.?.ASUe.AS.A@A,%.Ah.A@,.A,
.A@{r.AUR.A _.AA,.A.A.Al{.Al.Ah.A`Y.A`l.A?.A.AL.A9_.A9.A,.A2%v: ::@45 :C
@@(@#.#.???8?????8???????????>?~??x|>><|x||><<|x<<>>||x||<>||x~`??||<|x>~|>
x><<?>?<>|~xx8|<~>>>>|<x|xx|||>>>?0>?~??><8x~~~8x~|x<~|<<~?<>~?0<>0~~~~~<~>
~x~x~?|~|8||<>|x|~~?<<||<>>>|x||>>~|xx||<>||xppppxxx<<<<<<<xx<|<???????~p>?
??????~???>????||||xx88888|||xx||||xxxxxxxxxxxx|||xxxx?0x?x?xxxxxxxxxxx?|?|
?8x<xxxxxxxxx?x?p0p88|x888xxxxpp>x|yxy88<~~x><p|pxpxxxxx?xxxx?x?>x|x|xxxxxx
xp?>xp|p>>?x??|x<|>|>?x`|<|||?~?|p8x8?x?|~|<>>pp``||<~???~~~~?~:D45 C
DD(D#.#.>???????????????????????????????|>?x>??8>?>????||<|>|???>|x<>?><|x|
~>|xx<>>>>|xxx>><<>?<|x><|xx||<>??>|>>|x>~x|||>|<<>>xDo:7F7Lt45 F7C
LtLt(tL#.#.|????????~~0?????>?|>?>??`?p?>|<|x>x~x|||>><x<<<<x|<>?>>|>x||||<
|~>>><<|<|xx|<|>>>>>><>|<|xx|x<?>?<>?|<<>?x>?x??????`?????|?????`?8????????
|?|?>?>>?>?<?x?0?x|>?>><|<>>><?|?|>||~x><?>x|x||8???????>?>xxxppppx<<<||xxp
xx|>>>><<xxxxxxx????8??|<|?~??????|?`?xxxxxxxxxxxxxxxxxxxxxxxxxxx0xxxxxxxx|
?>|||||||?8??????0?x88?8888x?xxxxxxxx888888<?x>xxxxx88888888x~x~x~x>xxxxxxx
xxxxxxx8xxxxx8880<?????7:fe& e45 &C  e e(e
#.#.8|>>||x|>>?>||<<?>>~><>><x`>>~|<|>x||>>>>x|>||><<||>>?>x>>x>~|>x?|??>>~
>||||x>0||>>93xx|<>?|xq9?|><<<|>>~|||>>?>|xx|>>8??fxx|><>s<??<|<<>><<xxxxx|
|<<<<<>xxx><|<|<>8>x>x>0?<?>?>||????:U(X45 C (X(X(X(#.#.:4(45 C
((((#.#.?`????p?|???8<<>>?:Gm.45 .C
(#.#.???~<<<<<<<<<<<<<<<<<<<<<<<<<<~|?????????????????????????D:F(145 FC
(1(1(1(#.#.pppp?pqscg?????2:G-45 C
(#.#.????????????????????????~>????8``?:`g%dc`45 cC
``(`#.#.8<||xxppxxxxxxxxppppxxxxxxxxx||88<||||xxxppppppxxp0000000ppx????<??
???>?<?x?x|?>x>?~<|<0xp?pxx0|?>?|>>><>|>p|xxxxxxxx|xx>x|>x>x>xx>x`>x<<xx|xx
xxxx|x<xx>x|x>x>xx>>x|<xx|xxxxxxxx<x~>x~>x>xxxx>x>x<xxxxxxxxxx|x~x>x?xx>x>x
<x|xxxxxx8x<>?>?>|????x?|<?>??>?<?x??x||>??<?>?|?|???x|<?<`???>0>?<>8<x<x<p
<p<<<<<<88888x<|<|<<<><><<<xpxpxxxxxxppppxxxxxxx>xp>|p<|p8|xx|xx>xp>xpxxxxp
xpxpx?x~???`?`pa?ss~?>~??p?ppp~~px???????~????~????????????????>>?>>>|>?8<<
`<<<<<<<<><><<<<<<||<<<||>|>|>|>|xx888<<<<p<p<p<p8p88<<<<<<|<|88pxpxpxpxqxs
x?x?<8~8<x??????????<<?`>??????????????~|??~?>??>??????~~>|>>>>??>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>?????????c:11l45 1C
ll(l#.#.g|<>||xx<<|>~>>|>x<|x||<?~>>>~|>x|xx||||>>>|>|><|x|>>|>><?|>|>?|x>|
|||>><<|x<??|>|~>>x|~<>|>??0|><<?|||>|<<<>8>8xxx>x>x><|<|<x>x>?>~~|~~~~?>?>
>>>~~~~?|?>?<<?<????????|??????<>><<<<<<<<>><<<<<<<<<<<<<<<<<<<<<<<<<<<`<<<
<<?<<<<<<<<<|<?<?<~<<?88?0??p?`0?????>??????~?????xpppxxxxxx?xx?xxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx?????????S:)f)@45
f)C
@@(@#.#.???|||>><|||xx|><>>>><<||xx>?||>?>>><||x|<|~>>>>~8xx||>|?<??>~x|>>|
|||>?<<xx||>?>~||<>>>~|x|~3??0<8<xxpx|||><<<8xxpx||<<><888xppp?88x>??8??><?
~p????????>??~??|?~~~>???~<~~~~~???<<<<<<<<<<<<<?????|p????????>~x?|||<>???
?x>x<x<x||x~|x~xxxxxx?xx?xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx<x<x<xxxxxx<x<x<
x<xxxxxxxxxxxxxxxxxxxxxxx?????????x`w:t;T;45 



T;C
(#.#.???????~??????????????>||?xxx?xxx<p`<|||<<<xpp>xx|>x>>x|<>~<>|>?|>|>|>
|?<?|?|?|xxxxx?x???p?????????????????pppp?pppp?pppp??pp???x?xxx<x<p<p<p<<<<
p<p<<<8xx|||xppp`|>|???????????~?~>>>>?>?????????>~x??~??????>>>????????~??
??>?~~~~?>????>??<<<<<<<<<<||xxx||xx88x??8~88<p<p<p<p<p<?p<p8p89??p?p?p?p??
??????????>><xxxxpxx|<>><||x|<xx88<<<<<<888?x<x|||<<~p??|?????~dK:%V%345
V%C
33(3#.#.8xxxxxxxxxxxxxxxxxxxxxxxxxxppxxxxxxxpppxxxxxpppppppxxxppppx???<?>>?
????p??`?|||?|?|<<`<<|||||||||||`||||||||||||||||||||||||||||||||||||||||||
||||||||||`xxxxx||?????????|?xp??????|xxxxxxxxxxxxxxxxxppxxxxxxpppxxxxxxxxx
xxxppppxxxxxxxxxxppppp?8????????|xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxppppxx<~>?>?>??x?8???????`0:%0845 C
0808(80#.#.8|ppp|???>0~|~????????~??~>~>~??????????~?~~>~?|???8>???????????
?~|?~~|>>???><|><~<<><<|<<>>>>>><`<<<>>>>>><<<><>>><<>><><><<<<<<<<<<<<><><
><<<<<<<<>>>>><><><<<8<8<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<|???????>Dc:1F1t45
F1C
tt(t#.#.0`<><<>|<|xx|>x|>~>|>>>x|?|x|x<|><>>||>>|x>>||<<<<||><xxp>`>>><<||<
>>>|>||>xx<|x<x>`><<>x?><pp><<xxxx<<<<<<88xxxxxx8pp1?????????8~~??????8|x`?
8~????><x?<x??<x<x?xx~x?xxp??>|<~<?<><>8>8<x|x|p|||x8<<888888888888888888?8
8888<?<?8>8><><>8>8>8>8><?<<<8888>|8~|88888<<888?8?888xx??`x???????????<<<<
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>?~??????????q:m 88,45 8C
,,(,#.#.~0~~~8~~?~yq?~~~~10>~?~??xx>|<>><|<>|x||?~|xx|>>?<|x8<<><<xx<>>>x>x
>|x|x<|<>>~<<<xx||<|>>>|>>~|xx<|<|>??>?~|x>||<x>>p~xx~x<?|?<??<???<|?>>>??x
08|<><<xx<<>>>|xx|<>~xx|>||?<<xp||<>3>><<88xx88<<>><<xxxxx||<><8xpppp0???`?
??p<?<??`88c???~???????????`<<x?>>|x???<|x????|?xx~<>?x8x<<?`0x?x8?|<~<x>?~
~~p|pp9pxpxx||><>`?DW:+F+w45 F+C
ww(w#.#.??|~???><~~|?9~~~>?<<<|||>>>~||<x<??~|||>?>|x|>>?<<?<>?>|x|x8<<<|x|
>><<xx|<<>?>?|?x|<>>pp<xs0s<p|?<p||p0>||>|>x|x|x|>>>xxx|<<|<x<|>>><|x<||x||
><>>>>>>|||`p|<<<xppxx8<<<<<|||ppxx<<<<<xxxx|<<<0<<x|p0|p0<?0?000008?80?019
???????????????????g: G 33$|45 3C
$|$|(|$#.#.8?8xxy?98<|xxx<>><<<|xx8<>|xxx|<<|xx|<>><|x<<<>|x8x8|<>>>>||<<x|
x<|<<?<<|>x<x|x>|><8<x|xpx<x<|>?>?<<|<x|x??x0|8?|<?<????o<?x?xx|<<~|x|<<|||
~>?><xxx<<`08>||0x||<px<<<<<|xxpx<<><<<<8xxpx||><><||xxp|8>3???~`pp8????|??
?????????~?~<?0?0pp??>?<<x??x><<>??0?ppxp?x?||<?xx<?~>?x>?p??~pppqq90900dP:
('@45 'C
@@(@#.#.>|||<>><|xxx|<<8xxx<<|x`x<<<|xpxxx<<<<<<<>|>x|xxx|x<>x><<|x<x||x<>x
|<<<>>>x||x><<|x0xp8<`<??pxpx|>>><|xssx3<?<><|x|<><xxx<|<<<8><xxxx8<>`?><<<
xxxppppxx8<<<|xpxxx8<<??8|?~?~?~~~~|||~~~~~~~?|>|||?????0???~??~??>????0<|?
|?~~||||||||||<<>|~|~~|0??<<<<<<<<<<<?<g<<<<p<?`<<<<<<<<<<?<<<?<?<<<~???~~~
0TY: ,N,|45 N,C
||(|#.#.?????????????????<p??8p??p??p??p??????pp<?|898xx>|>>||<>><xxx|><|xx
x|>><||<>>xg<`x|<><<xpxxx||<><>>>><<||xx|x<|<><>|<xxx|x||<~>>>|<x|??|????|?
||><?<>>|>||~~~~|<?<<<x<<>~|||>><8xx|>>>|xx|>>>>||?0||<><?x3`88<><<<8xxxx8<
<<><<<8xxpx||<<`x8~8~8888s88?8?8??8?889;
??x?8?<?????x0???~?~~??`~~x~8~~~~~~~~~~~~~~~~~~~<<DC:!F!@45 F!C
@@(@#.#.0x~x|<>><x|<><||x<>?><8xpp<xx|<>?<<|8xx|<x|<>>>>|x>||xx<x><>~|<<xpx
>x<xx|8><<|>|<|xx||>|<<>>|cx?x?x`||<><|xxg8<?>??>>|x|<>>||>>xx|<``?>??<>||x
|<?<<xxxxx|<><<<xpx|<<>?~?????????????????>?>?????????????????0??~?~????~~?
??`?<??:EX@45 C
X@X@(@X#.#.pxx8<8<<8<xxxpppx<||<|<|80~???????~?????~??????????????>~4_:G
}/>/$`45 >/C
$`$`(`$#.#.|??>?????~?~?~~~~????????~>`?>x<||<>>|x|||>><xx|>?>>|xx||>?>>xx<
||8<|<|>><xxx<<<x|>x>>|||>||x>|>x<<|>????????x?x?|??<>?|>x>?>|?|<?xx>?x?0??
~??x?<?<??>???>?<?c|?0|s<?>?>|pp|<><<xxxx<><>|???x><<<|a><<8pxpxxxxpx<<<<||
xxxx8<<<????????~????????|~?~??```??~?????~>??|?>???y????????q~????~>8|~~~>
???????D:s 845 C 88(8#.#.M:&f&a45 f&C
aa(a#.#.<|||<<8xx|>><|x?xx<||ppxxx<<>><><><><xxx>|<>|>|<x>||<<|>>p||p<|x|>~
<~~~~~~?~>~>~~~?x>x~|x~|||<?<?>?>>?p~??~`c~~~~~|>>?<|x?x<>?>|?>x|xx<<>><|x|
||>s<|xx|<?><<<8xpxx|<<<<8xxpxxx8<<>f??<?~?~~?~~~~~~~>>|~|???`~????????????
?????????????????>?<????? :s4-T45 4C -T-T(T-#.#.:45-45 C
--(-#.#.??~~~~~~c???~?>||>xx|Da:s 0F00X45 F0C 0X0X(X0#.#.0|~~~~~
~~?~~~~~x~x~|~<~<~88<<<~??>><?<~>~x?<<?<?>~x????~???<x??><|?|??~?|~x088p<x?
<x<x<8<0<?<~?><<>~|p0<<<p888x8xx<p<<<pxx|<<?8<<?<?<????~x????8??8<<
|~?|x??<x><x~x|x?x?>~0?<|~?~<<<<<<<<<<<<<><~<<<<<`>>>>><<?<?<>?<~?<~???????
??~<~<~<~<?<?<?<~8><???|?~?|?>~~~~~|~|<>||~||~|>|<<~?~>??||>?>>p|p|x|<<<<xx
|x|x>>?>xxxxxxx<>>??xx8<?~'gs??8??~~~?~~~~?~?~~????????????????|?><`~~~????
???~| e?U>\ e s u
bU:zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]c<a]cTa]ca]ca]ca]ca
]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!I&pqu1"rUZ`m~ytoje`[V]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caD*]ca]ca]ca]caU]ca]ca]
ca]ca]ca]ca]ca!^>*d=
9!c!!!!!!!"["""|vqlfa\W]]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!"=####$f$%%*&s&&&&&&&&&
&&'['o''''(7(Q(f(()){vqlgb]X]]]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]ca]ca]ca]ca]ca]ca!)>***!+O,,,%-n---/
S/800113[3333$44445556d666}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!6=7M777/8889H
999::::;O;u;x;{;;;;;;;<5<|<<<=
=={vqlgb]W]U]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!==3=8===P>>.??@@@cAA?BB5CCCCLDDExEEF
FGIGGGGG|wrmhb]X]U]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca!GGGGGGGHQHHH9IpII"JiJJJJCKKKL9
L{LLL0MlMMMN%NgN~ytoje`[V]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
^a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca!gNNNNNNOOO$O}OOOOOOOO
OOPPPP.PBPDPFPJPRPUPaPztoid^YT~ytoje`[]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]c
aU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]caU]ca]ca]c^a]caaPf
PP3QyQQRRRRRRRRRRRRRRR;
S>S@SCSGSJSRS`SkSuSS|wqkf`[U~ytoje`[]U]ca]caU]ca]caU]caU]ca]caU]caU]ca]caU]
caV]ca
UV]caU]caU]caU]ca]c^a]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caSSSSTTTT]T`
TaTaTeTrTTTTTTTTTTTTTTIUKUjUuUxU~ysnhb]WR~yto]caU]ca]caU]caU]ca]caU]ca]caU]
ca]c(aU]ca]caU]ca]caU]ca]ca]caU]ca]ca]caU]caD]caU]caU]ca]ca]caU]ca]ca]caU]c
aU]caxUUUUUUUUUUUVVZWrWuWWWWWW)X,X8XYZZSZTZXZeZZztogb]W~yto]caU]ca]ca]caD]c
a]ca]c^a]ca]caU]ca]ca]caU]caU]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]caU]ca]caU]caZZ[M[[$\&\*\5\;
\@\c\f\l\o\r\\]]]]]]]]]_abb?eEe~ytoje_ZT~yto]]c^a]ca]c^a]ca]ca]ca]ca]ca]caD
c]ca]caD(`]ca]caD$)]ca]ca]caU]ca]caU]ca]ca]caU]caU]ca]caU]ca]ca]ca]ca]ca]ca
]caEejfqfvfi{jAmooo#o2ooo*p|pppp!qqrrrssGssst<tAtctt{vqlga\W]c]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]ca]ca]ca]ca]c
a]ca]caU]ca]ca!tttuuQuVuuuuuuIv1w>w_wxkz|}}}xBb(}xsnid_ZU]]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c
^a]ca]ca]c^a!;
!n=2`E`cI}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]ca!hR~a)5{qVQT@|wrmhc^Y]]ca]ca]c
a]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!^<N[vTiBkA>P?{vqlgb]X]]c]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]caU]ca]ca]ca]ca]ca]ca!O2z
7}i/~ytoje`[V]]]c*a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]c^a]caU]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!6F47MR_hotacfik|zupkfa\V]]]c^a
]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca!"`cfI<U]bdjn5BD~ytojd_ZU]]ca]c(a]caU]ca]ca]c$a]ca
]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
a]ca]ca!DdGJL-3@BEHKf?U`fovzysnid_ZU]]ca]ca]ca]ca]ca]ca]c^a]c^a]c^a]caU]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca!4dE1L_gp
x@_gMZzuojd_Zid_ZU]]ca]ca]caU]ca]ca]c^a]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca
Z]fuzgpru&*@IYeWG\h}~xrmhc^Yid_ZU]]ca]ca]ca]c<a]ca]ca]c^a]c^a]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca]caU]ca
E#I#0<APF_zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!h=
%/5>KOMT}xsnid_Ykfa\W]]]U]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a]ca
]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]caU]ca]ca]ca]ca
TY(CR@CTV&),aTdzupkfa\V]]]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca! .t bPt!P
%/7Dztoje`[V]]]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
U]ca]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca!D_dM 



*UbI+ 8 E J R a
zupke`[V]]]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca!R_kpeO,9%.7I{vqkfa\W]]]]ca]ca]ca]ca]
c^a]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]ca]ca]ca]ca!EyK{>Ts [J
!b!!!!zuoje`[U]]c^a]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]c
^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!!!"""""$"["`"p"s"v"%)%%%N&&&&&
&&&&&f'''(((.)zupkfa\W]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c0a]ca]ca]c^a]c^a
]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]c4a]ca]ca]ca]ca]ca!.)0)A*******----'....
.///X/[////////0V0[0~xsnid_ZTkfa\V]ca]ca]ca]c,a]c,a]c
a]ca]c^a]ca]c^a]ca]c^a
V]c^a]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca
[01112~22!3U3W3c3u3333
4D4W4]4a4s44445W55666667}xsnid^Ykfa\V]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]ca]c^a]c^aU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
77778!8u88888888889999999:V;
~<~==,?1?3???zupkfa[Vnid^Ykfa\V]]c$aU]c$a]ca]ca]ca]ca]ca]ca]ca]caDh]ca]caD$
]ca]caDi]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^aU]ca]ca]caU]ca]ca??Z?_???????
@
@@@@V@Y@\@_@{BCCCDhEjEmEEEEEGGG{upkfa\Tkfa\D]ca]ca]ca]ca]ca]ca]c^aU]caU]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca]c^a]c^a]caU]ca
GGGGGkHmHpHsHIKKKnKKKKKKKKL!L$L'LMNOOOO*O2O{vpkfa[Vkfa\D]ca]c^a]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^aU]ca]ca]ca]ca]ca]ca]ca]ca]
caD]ca]ca 2O9O>OAOGOTO`OeOtOOOO
PPP<QQQ$R'R>RYRhRsRyRRR8SSSUUdUUzupkfa\WD]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca!UU3VX
VVVVdWWWWWW=XXrYZ
ZrZZZZZ[][_[e[i[n[r[x[[[[zuoje`[VD]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca![^_`_______`
``
`i`aLaqbbb$czcccccccccdd!d0d{vqlf`[UDU]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca!0dwddege
eJf]f`ffff-g/gJgMgg(hqhiijfjpjsjtjxjjjjjkkk~ytoid_ZUD]ca]ca]ca]ca]c^a]ca]ca
]caDT]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!kk^kakkkFlllllm+m9m>mmmmmmmmmmmmmppppqr~ytnic^Yid_ZUD]ca]ca]caV]ca]c
aV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
V]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca r*rJrrrrrrrrr s
sstt0u3uCuWuduuuuuv?vAvJv$y1y=yByQy~ytnid_ZUD]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c
aV]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]c&a]ca]ca]c^a]ca]ca
!Qy {{5{7{M{{{|
|||'|6|||||}}}}~~~-~a~f~u~~~~')}wrmhb]Wid_ZUD]U]ca]ca]c^a]ca]ca]caV]ca]ca]c
a]ca]ca]ca]c^a]ca]ca]ca]c,a]ca]caU]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]c
a
)4AFU-9EJZcGRivNQzupkf`[UDU]ca]caV]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!
'AClry~ytoic^YTkf`[]c:a]ca]ca]c^a]c^a]ca]ca]c^a]ca]caU]ca]ca]caV]ca]caV]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a V]c^a]c^a]ca]ca]ca
!%1wz}4UX[|wrme`[Vkf`[]]ca]ca]caDA]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c^a
V]c^a]c^a]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]c:a]ca]c:a
X$*,!2APRads~ytoje_ZU]]ca]ca]c^a]ca]ca]ca]ca]ca]caU]ca]ca]caV]ca]ca]ca]c,a]
c a]c,a]ca]ca]c a]c,a]c a]c,a]c
a]c,a]ca]c^a]c^a]ca]ca]ca]ca!sS`lnq14<DIMQ=?BEzupkfa\W]]]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]c$a]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]c^a!#),18~ &
Y`ek/p6~ytoje`[V]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]c(a]ca]ca]c^a]c^a!6$ \w
X@{vqlgb]Xje`[V]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]caD8]ca]ca]ca]ca]ca]ca]ca]caU
]ca]ca]ca]ca]c^a]ca]c^a]c^a]ca]ca]ca]ca]ca]ca @ ,0|(x
-{}zupje_ZUje`[V]]ca]ca]c^a]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]ca]caV]c
a]ca]caV]ca]ca]ca]ca]ca]ca]ca]c^a V]c^a]c^a]ca]ca
2"mEUWZ\gks$s{vpkfa\Wje`[V]]]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c^aU]ca]c^a]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]caU]ca s9>Y^a
"0ux{a$0<K|wrmhc^Yje`[V]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caU]ca]ca]caD]ca]ca]ca
KQ`e<NUZgm|MP~xrmhc^YTje`[]ca]ca]ca]ca]ca]ca]c^a]c^a
V]c^a]ca]c^a]ca]ca]caU]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
V]c^a]c^a]ca PSV$.:?6a?@DQrytojd_ZTje`[U]ca]ca]ca]c^a]ca]ca]caD
5]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]c^a
V]c^a]c^a]ca]c^a]ca]ca]ca]ca]ca]ca
8H8VY/w,8|wrmhc^YU]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]ca]ca!8/GF$2}7$13zQ|wrmhc^YU]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caU]ca]ca]ca]ca]ca!^?ES`fm$GjPPt}xsnid_ZUU]ca]ca]ca]ca]ca]ca]c"a]ca]ca]
caDd]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!%A,;
uP*lGjzupkfa\WU]]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]caU]ca]caU]ca]caU]ca!j b+ |
4+L}xsnid_ZUU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caDX
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca!L sx}IM
!"["e"h"k"q""""""~ysnia\Wid_ZUU]]ca]caD`]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]caDa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
""""#6#<#?#G#J#M#O#S#V#\#_#l#q#u#x###$$J$%%e%%%%%%%~ytojd_YTid_Z]caU]ca]caU
]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]caU]ca]c aU]ca]caU]ca]caU]ca]c aU]c
a]caU]ca]caU]ca]ca]ca]ca]ca %%%8&>&&&&D'L'O'U']''
(((('(*(.(/(0(1(2(3(7(C(I(()@)zrmhc^YTjd_YTid_Z]ca]ca]ca]ca]ca]caD\]ca]caDs
]ca]caD]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]
ca@)E)H))))))))t*****+++++++++f+h+s+y+,2,7,9,zupje`[UPj]caU]ca]ca]ca]caU]ca
]ca]ca]ca]ca]caD<{ ]ca]caDx 



]ca]caD* ]ca]caDT$ ]ca]caD
]ca]ca]caU]caU]ca]caU]ca]ca]ca]ca]ca]ca9,<,>,J,P,--*-2-9-=-@-C-P-V----...
.....d.......}wrmhc^YTca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]caU]ca]caU]ca ....../
/P//////0"0&0+01001
11111$1'1/1p111~xsmgb]Xhc^YTca]ca]ca]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca]
ca]c*aU]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]caU]caU]ca]caU]caU]ca111111122A2
L2N2P2X2c2f2i2q2222$1'1/1p111~xsmgb]Xhc^YTca]ca]ca]ca]caU]caU]ca]caU]ca]caU
]ca]caU]]caD
]ca]caU]caU]ca]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca ,eeFl
Z10%&'()-ys10%&'()-  910%&'()-lM!10%&'()-lM!10%&'()-'@m10%&'()-?U>dElf
10%&'()-,10%&'()-,10%&'()-3 F10%&'()-l-10%&'()-l 10%&'()->\ e p q r dE:/ 10
10#F:10%&'()-s910%&'()-9@&M!10%&'()-,010%&'()-,'10%&'()-F $10%&'()-r s
rP./!\#10%VBVB&'()- !N#10%HBHB&'()- #10%= &'()- !D#10%>B>B&'()-
!##10%BB&'()- '@m10%B&'()- 10 b}^<./!\#!k)#10%eBeB&'()-
N##10%n&'()-!\N##10%VV&'()-l!10%B&'()-#10%K&'()- !a#10%[B[B&'()-  UuV7!\9
10%&'()-lM!10%[&'()-lM!10%&'()-'m10%&'()-  10ss 10ss 10ss!y)#10%ss&'()-
:IdEuV7!\9 `10%&'()-l f10%&'()-10%&'()-,10%&'()-10%&'()- 



10%&'()-I&dEuV7!\9 f210%&'()- s0 10%&'()-%10%&'()-S10%&'()-F9!10%&'()-@f
10%&'()-&prstueF!\9 310%t&'()-m10%t&'()-'m10%t&'()-  10 10 10#10%&'()-
310%&'()- 1dEeF!\9 M!10%t&'()-  S10%t&'()-#10%t&'()-s10%t&'()-   10%t&'()-
10%t&'()- "raBeF!\@# 10%t&'()-!10%t&'()- !,&#10%tt&'()-y
10%t&'()-M!10%t&'()-  10%t&'()-UZ]^_`muj_@!\'10%5&'()- 10t 10t
10tL010%t&'()-!Y+!10%tt&'()-G (10%t&'()- @&10%t&'()-3m^>^?j_@!\F
@10%5&'()-!%`"10%55&'()-Y 10%5&'()-YM10%5&'()-
!3`!10%&'()-3`!10%5&'()->*ddEj_@!\Y 10%5&'()-l10%5&'()- Y 10%5&'()-
l310%5&'()-, 10%5&'()-l410%5&'()- N=  dEj_@!\+10%5&'()-
f)10%5&'()-@'10%5&'()-L!y10%3&'()-L!y10%5&'()-@#10%5&'()- 



9!c!!dEj_@!\ 410%5&'()-93m10%5&'()-1#10%5&'()-S/10%5&'()-
F.10%5&'()-,10%5&'()-!!!!!!!"["_=!\!3!10%&'()-!c3!10%uu&'()-'10%&'()- 105
105
105S810%5&'()-s6g10%5&'()-["""=####dE_=!\!l:10%&'()-lZ10%&'()-lf`10%&'()-!1
0%&'()-l10%&'()- ls 10%&'()-#$f$%%*&s&dE_=!\!f#10%&'()-!-10%&'()-@ 10%&'()-
L!10%&'()-,10%&'()-F Y10%&'()-s&&&&&&&&&aVK@!\! 10 10 101l10%&'()-+10%
&'()-S!^+10%oo&'()-S@3(`10%&'()- %10%&'()-&&'['o'''aBVK@!\! `410%`&'()-
10%`&'()-&G10%`&'()-!10%`&'()-!S#910%``&'()-10%`&'()-''(7(Q(f((dEVK@!\!
&!10%`&'()- S10%`&'()-  10%`&'()-10%`&'()- 10%`&'()- :10%`&'()-
())>***!+dBVK@!\! !,Y.#10%``&'()-z ,:10%`&'()-  +10%`&'()-
y)10%`&'()-'9!10%`&'()-
`!10%`&'()-!+O,,,,,,,%-uV4!\!$10%&'()-$10%`&'()-'l10%&'()- 10 10 



10!1,8#10%&'()-z 110%`&'()-%-n---/S/80dEuV4!\!$10 910%&'()-y 10%&'()-
f10%)&'()-"10%&'()-  10%&'()-  s10%&'()-800113[33dBuV4!\!$!v`19$10%&'()-
L0f#10%&'()-  )10%&'()-3(10%&'()-  !10%&'()- "10%&'()-3333333$4?4_@!\!
9f10%MP &'()-!$10%>X>X&'()- $10%M &'()- 'm10%M&'()- 10 10 10
310%&'()-?4444555dE_@!\! 10%M&'()- @ 10%M&'()- yF10%M&'()-
10%M&'()-3`10%M&'()- 9f10%M&'()-56d666=7M7aB_@!\! )10%M&'()-'#10%M&'()-
S&10%M&'()- $10%M&'()-! f#10%@@&'()-y 9m10%M&'()-
M777/888888xmbC!\!'10%&'()- 10M 10M 



10M 1s10%M&'()-z0"10%M&'()-  l.10%M&'()-  ,10%M&'()-889H999::}[<mbC!\!Y
'10%&'()-!Uy#10%tt&'()-F z10%&'()-Y L10%&'()- !!3 %10%,,&'()-!h3
%10%((&'()-::::;O;u;x;dEmbC!\!S 10%&'()-l `t10%&'()-Y &10%&'()-Y
:10%&'()-@!10%&'()- Y 3 10%&'()-x;{;;;;;<}^?mbC!\! .s10%&'()-
-F10%&'()-%10%&'()-! G10%&'()-!a G10%&'()-S3(10%&'()-<5<|<<<== ==dYNC!\! 10
10 10 910%&'()-yy810%&'()- 610%&'()- ,510%&'()-
fL010%&'()-==8===P>>}\=YNC!\!Y 10%&'()- =s4"10%&'()-'F
f10%x&'()-!&3`!10%&'()-!Q3`!10%xx&'()-'m10%&'()->.??@@@cA~_>YNC!\!
D@S&y#10%n&'()-l #t10%&'()- 1S#10%&'()-l `10%&'()-l
F`10%&'()-!(@Y"10%nn&'()-cAA?BB5CCCC^?4C!\ 10 910%&'()-!6y6!10%&'()-
`310%$&'()-!SS0#10%&'()- ,S10%&'()- )10% 



&'()-CCCCDLDDEgEC!\ 10!10%~e~e&'()-
Ls10%&'()-!CY!10%&'()-!nY!10%::&'()-'10%&'()-m 10 10ExEEEFFF^<EC!\
10!ty`g#10%&'()-F!;y`g#10%&'()-F 10%&'()-f310%&'()-!If310%mm&'()-
:10%[&'()-FGIGGGGG^<EC!\ 10!-10%N@N@&'()-F !1-10%BB&'()-F !N%-10%uu&'()-F y
(10%&'()-& 10%&'()-S#  10%&'()-GGGGGGGGQHb@!\ 10!!!}`Yl %10%&'()-Z Yl
%10%&'()-Z 'l10%&'()-  10 10 10 f;10%&'()-3:10%&'()-QHHH9IpII"JdEb@!\ 10!!
10%&'()-ys10%&'()-S 10%&'()- 10%&'()-'10%&'()-sm"10%&'()-"JiJJJCKKKdEb@!\
10!!'!10%&'()- $10%&'()- #10%&'()- `!&10%&'()-!10%&'()-
&910%&'()-KL9L{LLL0MdEb@!\ 10!! 4310%&'()- 110%&'()-0 "10%&'()- Y.10%&'()-
+10%&'()- y)10%&'()- 0MlMMMMMMN%NbC!\ 



10!!3!10%`&'()-'m10%`&'()-m 10 10
109G10%&'()-,8"10%&'()-9610%&'()-G%NgNNNNNNa?bC!\
10!!10%AA&'()-S10%`&'()-s10%`&'()-  10%`&'()-3
LS10%`&'()-!3!10%``&'()-NOOOOO.PwU3bC!!`10%<<&'()- !y`10%HTHT&'()-
!8`10%II&'()- !y`10%&'()- !`10%pvpv&'()- !3 `10%&'()-
.P9PDPRPSPTPUPaPfP~_@!!`10%&'()-lm10%&'()-10`910`910`9y,10%`9&'()-z!Py,10%`
`&'()-z!`y,10%Q@Q@&'()-zfPPP3QyQQR{\:~_@!!!xSyy#10%%%&'()-Y @ 10%&'()-F
z10%&'()-!Y "10%&'()- Y "10%XX&'()-!f#@10%&'()-RRRRRRRRRxmbC!!!x10%<&'()-
10 10 10810%&'()-y/10%&'()-f'10%&'()-f10%&'()-RRRRRR;SwU3mbC!!y:10%
&'()-&! y:10%&'()-&! 10%&'()-! 10%&'()-! 10%<<&'()-!#s10%<<&'()-;
S@SJSYS`SSSwV4mbC!!! y$10%<<&'()-m y$10%&'()-m! 10%&'()-!P 10%D<D<&'()-!
10%HH&'()-!5 10%UU&'()-SSSTTTT`>mbC!!! !`f310%&'()-`f`010%<&'()-
s010%<&'()-3.F10%<&'()-!&)3 10%<<&'()- y$10%&'()-mT]T`TbTcTdTeTrTTbC!!!
!Y10%&'()-'10%&'()-  10< 10<
10<S10%<&'()-L9310%<&'()-!f310%<<&'()-`TTTTTT$U}^<bC!!!
!L10%&'()-@#y10%&'()-!{F10%&'()-ss10%&'()-9!ss10%@@&'()-910%&'()-$UIUjUUUUU
xW5bC!!!!c 



/10%&'()-  L10%0x0&'()-
L10%SS&'()-'!>0L10%&'()-!cL10%55&'()-!kL10%&'()-UUUUUUUU~Vb@!!!!c !l @
10%&'()-,#10%&'()-F10%&'()-'10%&'()-G 10 10 10
`310%&'()-~VVVZWrWuWWdEb@!!!!c !3f 10%&'()-@10%&'()- 10%&'()-l
10%&'()-F`s10%&'()-l @ 10%K&'()-WWWWW)X,XdEb@!!!!c !f&*10%&'()- (
10%&'()-$10%&'()-!10%&'()-@10%&'()- f10%&'()- ,X8XXXYSZUZVZzX9+@
103l10%&'()-!Xy9m"10%&'()-!XfL-"10%&'()-!afL-"10%!!&'()-!\fL-"10%&'()-+10%&
'()-VZWZXZeZZ[M[[dE@ 103l1
s10%`&'()-9T10%`&'()-!F$10%dpdp&'()-F$10%`&'()-'m10%`&'()- 10 10[$\-\5\;
\@\f\wX6E@
10!%M10%SS&'()-3SF"10%`&'()-!0310%``&'()-Y!310%^^&'()-Y!310%`I`I&'()-Y!fS
10%\\&'()-f\l\o\r\\]]aBE@ 10!3)10%yy&'()-f!5S#10%yy&'()-&
010%`&'()-/10%`&'()-S,10%`&'()-3+10%`&'()-]]]]]]]]^yW50!-#10%pp&'()-!-#10%&
'()-'10%&'()- 10yy 10yy
10yy/410%yy&'()-3/10%yy&'()-^__HaabczX6yW50!!k@!$10%??&'()-!X@!$10%,,&'()-,
#10%&'()- !X, #10%,,&'()- !X, #10%,,&'()-
!-#10%22&'()-cddzegfhfifjfwi[M50!!k@!$10%?? 10jJjJ 10jJjJ
10jJjJ!@!$10%jJjJ&'()-!y@!$10%MHMH&'()-!y@!$10%MM&'()-!(@!$10%&'()-jfvffpgg
hizX9M50!!,l:'10%X&'()-!;,l:'10%&'()-!6 ,l:'10% @
@&'()-!,,l:'10%&'()-!,l:'10%&'()-'10%&'()- 



i.j{jkjllAmzX9M50!!,`!#10%&'()-!k,`!#10%?$?$&'()-!a,`!#10%55&'()-!N,`!#10%"
"&'()-, z#10%&'()-!D,
z#10%EE&'()-Amonoooooo#obC0!!10%&'()-l10%&'()-'10%&'()-10u10u10u@1#10%u&'()
-!a@1#10%5T5T&'()-#o2ooo*p|ppdEbC0!!,`!10%&'()-s!10%&'()-  10%&'()-&
10%&'()-
"10%&'()-S#10%&'()-p!qqrrrsdEbC0!!LT10%&'()-!10%&'()-Y!10%&'()-S#10%&'()-
y!10%&'()-10%&'()-ssGssstctdEbC0!!) 10%&'()-f(`!10%&'()-$ 10%&'()-,#
10%&'()- !10%&'()-f10%&'()-cttuuuIv.w/wa?1C0
1055!xf8T#10%55&'()-F6s!10%&'()- 5`10%&'()-110%&'()-!f.#10%&'()-F+
10%&'()-/w0w1w>w_w>xxya?C0 1055!I@,#10%&'()-
#10%&'()-!`#10%&'()-!P#10%pp&'()-'m10%&'()- 1055 1055ykz{/||}~zX6?C0
10!\y3#10%&'()-:!Xf)"10%&'()-ZS9#10%&'()- !aS9#10%!!&'()- !S9#10%&'()-
!S@,#10%&'()- ~uvwxBuV70 10!& 10%&'()- Y!10%&'()-Y!10%&'()-'10%&'()-F 1099
1099 1099!yy3#10%99&'()-:BbdEuV70 10!& S10%&'()-10%&'()-fS10%&'()-F
10%&'()-s9!10%&'()- ,10%&'()-(;dEuV70 10!& $- 10%&'()-l
#10%&'()-fF10%&'()-& 10%&'()- s!10%&'()-Y 10%&'()-!ndEuV70 10!&
f0"10%&'()-,10%&'()-3+10%&'()-)10%&'()-S'10%&'()-@& 10%&'()-=b@0
10!!*y@#10%&'()-'m10%&'()- 10 10
10910%&'()-y@8#10%&'()-1'!10%&'()-2]]zX9b@0 10!,l 10%&'()-4!N,l
10%""&'()-4!N,z#10%""&'()-!@,z#10%&'()-y@#10%&'()-!y@#10%&'()-z^<.@
10::!fS1#10%::&'()- 



!NS1#10%""&'()- @/10%&'()-f)9!10%&'()-,"T#10%-&'()-!S,"T#10%''&'()-`gH@
10::!fSF10%B&'()- F``!10%B&'()-4%10%~&'()-4%10%&'()-'m10%B&'()- 10::
10::E`cIdEH@ 10::!fYM!10%B&'()-l910%B&'()-3
`10%B&'()-10%B&'()-FS&!10%B&'()-f10%B&'()-IhdEH@
10::!fY("10%B&'()-l&!10%B&'()- l %10%B&'()-F y#@10%B&'()-@ &10%B&'()-l-
10%B&'()-R~adEH@ 10::!f310%B&'()-,2@10%B&'()-0S#10%B&'()-l
.10%B&'()-+10%B&'()-*10%B&'()-)bC 10::!fY'!10%&'()-'m10%&'()- 10 10
10Y:3"10%&'()-@8#10%B&'()-y5m10%B&'()-5{qdEbC 10::!fy 10%&'()-&!10%&'()-
`Z"10%&'()- f 10%&'()- 10%&'()- Y'!10%R&'()-VQTdEbC 10::!f"10%&'()-  `!
10%&'()-@10%&'()-3 10%&'()-, 10%&'()- l M10%&'()-@La?bC
10::!!@,!10%&'()-!N@,!10%"t"t&'()- +10%&'()-f) 10%&'()- ,'10%&'()-
,&10%&'()- L^aB7C 10: 10 9z10%&'()-S,8@#10%&'()-s6'10%&'()- 



4@10%&'()- 9310%&'()-!@,!10%`g`g&'()-b:dEC 10:
10#10%&'()-!L#10%//&'()-!#10%//&'()-!S#10%:/:/&'()-'10%/&'()-  10
10<LY}[<EC 10: 10@)$10%/&'()-!#@)$10%
&'()-,!@#10%&'()-!,!@#10%//&'()-,Yg#10%C&'()-!,Yg#10%//&'()-YuKLMN[rS4 10F
10%&'()- l$10%c&'()-f'l10%&'()- 100/0/ 100/0/
100/0/!I@)$10%0/0/&'()-!6M@)$10%//&'()-TiBkdErS4 10F  10
10%&'()-y10%&'()-F @10%&'()-M!10%&'()-F 10%&'()-L!10%&'()- A>PaBrS4 10F  l
S)M10%&'()-y' 10%&'()-Y 9!s10%&'()-!yg#10%rr&'()-Y ls10%&'()-Y
'10%&'()-P?dYNC 10F   



10 10 10 S;S10%&'()- 9 10%&'()-8G"10%&'()-  1&10%&'()-y/m"10%&'()- OaBYNC
10F  f`z#10%/&'()-l  10%/&'()- 3 &
10%/&'()-!F!10%ZZ&'()-F!10%/&'()-'10%/&'()-42z dEYNC 10F  Y &`10%/&'()-Y
M10%/&'()-910%/&'()- 3y10%/&'()- "10%/&'()-F 10%/&'()- 7}dYNC 10F   10/ 10/
10/,(10%/&'()-Y @&10%/&'()-Y $'10%/&'()-Y #10%/&'()-,10%/&'()-(i}^?YNC 10F 



s`10%&'()- t10%&'()-!`!10%33&'()-z!`!10%CRCR&'()-z`!10%&'()-z',m10%&'()-
}^?YNC 10F 110%&'()-)10%&'()-y!10%&'()- S10%&'()- !`  `10%&'()-!F
`10%}}&'()-/bC 10F 310%&'()-9'lm10%&'()- 10 10 10,510%&'()- 93
10%&'()-GLM!10%&'()-6FdBbC 10F !.S10%&'()-l10%&'()-ls 10%&'()-@#y10%&'()-l
410%&'()-@&10%&'()-47MR_^<bC 10!`10%&'()-!< 10%LL&'()-Y10%&'()-@10%&'()-
10%&'()-! 10%nn&'()-_hot}^?bC 10!S110%&'()-S(10%&'()-l &'10%&'()- 10%&'()-!
010%&'()-!10%CC&'()-acbC 10!t10%/&'()-FM!10%&'()-FM!10%/&'()-(m10%/&'()- 10
10 10(!10%&'()- cfik|dBbC 10!!S@`10%:/:/&'()-10%/&'()-l 10%/&'()- &
10%/&'()-F,(10%/&'()-10%/&'()-zX6bC 10!K
10%//&'()-!k10%RR&'()-LyT10%W&'()-!A LyT10%((&'()-!s 10%//&'()-!s
10%``&'()-"`cfIaBbC 



10!K 0 10%/&'()-:+310%/&'()-@810%/&'()-,010%/&'()-l *10%/&'()-
!310%&'()-<bC 10!K 9 10%&'()- Ys!10%&'()-Ys!10%&'()-'10%&'()- 10 10 100
10%&'()-:UdEbC 10!K  10%&'()-l
t10%&'()-S110%&'()-S)10%&'()-@!10%&'()-t10%&'()-U]bnuwU6bC 10&R10%&'()-!Pm
10%&'()-!!am 10%!t!t&'()-!!L10%&'()-!.0L10%&'()-!DL10%&'()-2345BDd~_@ 10F
%10%&'()-f`s10%&'()-'Sl10%&'()- 10 10 10S&!10%&'()-!S&!10%&'()-dnGJ:z[<~_@
10lS  10%&'()-, 10%&'()-3 s10%&'()- !0F %10%&'()-!F %10%x*x*&'()-!~F %10%R=
R= &'()-:)LdE~_@ 10f2- 10%&'()-@010%&'()-9* 10%l&'()-9*
10%&'()-@(S#10%&'()-lS  10%&'()-L-0123@B~_@ 10s10%&'()-3(m10%&'()- 10 10
10@910%&'()-F710%&'()- !39!10%dd&'()-BEHKfaB~_@ 10@M!10%&'()-
!!10%&'()-j!10%&'()-@ 110%&'()-@(10%&'()-@10%&'()-?U`fo^<~_@
10!1s-10%dd&'()-!`` 10%&'()-!8` 10%&'()-10%&'()-10%&'()-G310%&'()-ovz4z[<1@
1 



10 1 10%&'()-3y/'10%&'()- - 10%&'()- !L'
10%&'()-!s-10%&'()-![0s-10%&'()-dEmN/ 9!10%&'()-   10%&'()- , 10%&'()-
9!10%&'()-9!10%&'()-(m10%&'()- 10 10E1dEmN/ 9!10%@s10%&'()-
10%&'()-&@y10%&'()- 10%&'()-!10%k&'()- 10%&'()-L_gpuv^?4/
10iF+10%i&'()-!9`F+10%&'()-!NF+10%&'()-@'10%&'()-
,&10%&'()-s"10%&'()-vwx@_mN/  10%l&'()-
'!10%l&'()-#z10%l&'()-10%l&'()-10%l&'()-'10%l&'()-m 10i 10i_gos|dEmN/
10%l-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-SM10%l&'()-
eFmN/  10%l-#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()--#10%l&'()-jP1/
-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()--#10%l&'()-+,-oK
1/
-#10%l&'()-#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-./\]^_`nT:/
-#-#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()-#-#10%l&'()--#10%l&'()-`o
P,/#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()-nT:/#3+#-
#10%l&'()--#10%l&'()-#3+##-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-%nT5/
#3-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()--#10%l&'()-%&'
()PQRoK1/#-#10%l&'()-#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#RS
Txyz{|nT:/#-#-#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()-#-#10%l&'()--#
10%l&'()-|eF:/#-#-#10-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l
&'()-oK1/#-#10%l&'()-#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#iO
5/#-#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()--#10%l&'()--#10%l&'()->?
@ABnooP,/#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()-opq
rnT:/#3+#-#10%l&'()--#10%l&'()-#3+##-#10%l&'()--#10%l&'()--#10%l&'()--#10%l
&'()-nT5/#3-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()--#10%
l&'()- oK1/#-#10%l&'()-#3+#-#10%l&'()--#10%l&'()--#10%l&'()--#10%l&'()-#3+#
6789:nT:/#-#-#10%l&'()--#10%l&'()--#10%l&'()-#3+#-#10%l&'()-#-#10%l&'()--#1
0%l&'()-:HIJKLMZfbA-# Ym10%.&.&'()- 'm10%.&.&'()-  10l 10l
10l-#10%l&'()-#3+#-#10%l&'()-fuz|~~bBbA-#  "10%.&.&'()- 



"10%.&.&'()-( "10%.&.&'()- "10%.&.&'()- @10%.&.&'()-
@#y10%.&.&'()-d@bA-##3" "10%.&.&'()- "10%.&.&'()- "10%.&.&'()-
"10%.&.&'()-#3"hL0A "10%.&.&'()- "10%.&.&'()-#3" "10%.&.&'()- "10%.&.&'()-
"10%.&.&'()- "10%.&.&'()-,-./0WhL,A "10%.&.&'()- "10%.&.&'()- "10%.&.&'()-
"10%.&.&'()-.#3" "10%.&.&'()- "10%.&.&'()-WXYZ[hD,A "10%.&.#3" "10%.&.&'()-
"10%.&.&'()- "10%.&.&'()- "10%.&.&'()-#3"hL0A "10%.&.&'()- "10%.&.&'()-#3"
"10%.&.&'()- "10%.&.&'()- "10%.&.&'()- "10%.&.&'()-hL,A "10%.&.&'()-
"10%.&.&'()- "10%.&.&'()- "10%.&.&'()-.#3" "10%.&.&'()- 



"10%.&.&'()-hD,A "10%.&.#3" "10%.&.&'()- "10%.&.&'()- "10%.&.&'()-
"10%.&.&'()-#3" !/012hL0A "10%.&.&'()- "10%.&.&'()-#3" "10%.&.&'()-
"10%.&.&'()- "10%.&.&'()- "10%.&.&'()-23WXYZ[ehL,A "10%.&.&'()-
"10%.&.&'()- "10%.&.&'()- "10%.&.&'()-.#3" "10%.&.&'()-
"10%.&.&'()-efgpru^=,A "10% fY 10%&&'()- ff$10%&&'()-( fs10%&&'()-.
f&10%&&'()- "10%.&.&'()-#3" &*@I|[:,A "1 q &t10%&'()-& flS#10%&&'()-
f&10%&'()-& }&10%G%&'()-& < &10%L"&'()-& fy 10%&&'()-IPVWXYevU4
fF!10%%&'()- F!10%&&'()- f'l10%&&'()-10 ) 10 ) 10 )  w&t10% ) &'()-&
4`&t10%F &'()-&|[:vU4 f fL310%&&'()-4 fs!10%&&'()-f ffF(10%&&'()- ff,
10%&&'()- fS10%&&'()- f`10%&&'()-WG\h|[:vU4 f @s-`!10%7&7&'()-` l
@s-`!10%$&'()-`f f)10%&&'()- fl &410%&&'()- f! 10%&&'()- f,  10%&&'()-hvU4
f,#g10%&&&&'()- fy10%&&&&'()- fF10%&&&&'()- f(m10%&&&&'()-10t&t10t&t10t&t
@s-`!10%t&t&'()-`E#|[:vU4 f f9!10%&&&&'()-f f10%&&&&'()-f f9l10%&&&&'()- f
f 



10%&&&&'()-  f@ 10%&&&&'()-F fY 3 `10%&&&&'()- I|[:vU4 f f"10%&&&&'()-f
@"10%~&~&'()-f f10%&&&&'()-Ff f&10%&&&&'()- f@f!10%&&&&'()-  fS10%&&&&'()-
!"#0<APvU4 fS#10%&&'()- ff10%&&'()- fYm10%&&'()-
f'm10%&&'()-10&&&10&&&10&&& fs$ 10%&&&&'()- PF|[:vU4 f f 10%&&'()-f
f30f!10%Q%&'()-f  f!10%{&'()-f fs10%&&'()- fs 10%&&'()- f
!10%&&'()-F_|[:vU4 f ff@/"10%%&'()-f f-310%&&'()- f f+!10%&&'()- f
(4"10%I&I&'()- f!`!10%&&'()- fy z#10%&&'()- hvU4 f&10%l&&'()-  f!10%l&&'()-
f{S#10%l&&'()-, flm10%l&&'()-10&10&10& f2 10%&&'()-=|[:vU4 f z SM!10%&'()-f
f10%l&&'()-f f3 10%l&&'()-f f!10%l&&'()- f`"10%l&&'()- f 10%l&&'()-  |obU4
f'm10%&&&&'()-F101010f f'#10%&'()- f '#10%El&E&'()-  f#'#10%l&&'()-
f.SM!10%l&&'()- -P|[:bU4 f `10%&'()- f`&!10%&&&&'()-f f`&!10%&%&&'()-f
f`10%&&&&'()- f !10%&%&&'()-  !10%&&'()-%|[:bU4 f fs10%&&&&'()-
fS610%&&&&'()-f f@.10%&&&&'()-f fS'10%&&&&'()- f@10%&&&&'()-
f`10%&&&&'()-%/5>KO|[:bU4 f f)M!10%&&&&'()-s 0&10%&&'()-f fA0&10%&m%&&'()-f
&10%yy&'()- fy10%&&&'()- *y10%gg&'()-JKLMYyvU4 fYl`!10%&%&&'()-
fYl`!10%&&&&'()- f'm10%&&&&'()- 10&&&10&&&10&&& f : 10%&&&&'()-l fy8g
10%&&&&'()- (CR|[:vU4 f f10%&&&&'()- f fS10%&&&&'()-f f 10%&&&&'()-
f@f10%&&&&'()- f&`10%&&&&'()- f`10%&&&&'()-R]|[:vU4 f f&10%&Z%&&'()-sf
&10%\\&'()-sf ff3(10%&&&&'()- f10%&&&&'()- ffz 10%&&&&'()- lfz 10%,
,&'()-@C|[:-410&&&f f, 10%&&&&'()-`f fSL010%&&&&'()-f f l+s10%&&&&'()-
f910%&&'()-s f(f910%&%&&'()-s f910%^]^&'()-sTVbA410&&&f f f 10%%&'()-
f&t10%l&&'()- fl!10%l&&'()- fl!10%l&&'()-
f'10%l&&'()-10&&&10&&&&),a|[:A410&&&f f10%l&&'()-  f 10%l&&'()-4
f10%l&&'()- f10%l&&'()- f10%l&&'()- f10%l&&'()-Tdo|[:A410&&&f &$l10%N$&'()-
T $l10%l&&'()- f`&10%l&&'()- `&10%i&'()- f10%l&&'()-
f3z10%l&&'()-|[:-410l&f fL310%l&&'()-  $10%&'()- B50$10%!&'()- $10%&'()-
f`!10%l&&'()- f$l10%&'()- .tbA410l&f f fY Y 



10%&&'()- f#z10%&&'()- f@10%&&'()- f310%&&'()- f'l10%&&'()-10l&10l&t
bP|[:A410l&f f@ 10%&&'()- ff 10%&&'()-  f910%&&'()-  f`10%&&'()- f
10%&&'()- fM!10%&&'()-Pt!P|[:A410l&f f`!10%&&'()- fy"10%&&'()-  f&
10%&&'()- f 10%&&'()- f 10%&&'()-  ff10%&&'()- %/45|[:-410f f-10%&'()-
d0`-10%&&'()-  -10%S S&'()- f)10%&&'()- fy'!10%&&'()-
ff$10%&&'()-567DdMbA410f f f  10%F$F&'()- f9!10%F$F&'()-  f33%10%FGF&'()-
33%10%5!&'()- f'10%F$F&'()-G1010M~^>A410f  If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k fM10%F$F&'()-  f 10%F$F&'()-{_?A410f
If#10%F$F&'()-k If#10%F$F&'()-k)#3 e# If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k 7hL,4 If#10%F$F&'()-k If#10%F$F&'()-k# If#10%F$F&'()-k
If#10%F$F&'()-k#3 e# If#10%F$F&'()-k If#10%F$F&'()-k789:;dehD,4 If#10%F$F#3
e## If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k#3
e#efghhL04 If#10%F$F&'()-k If#10%F$F&'()-k##3 e# If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-kcG04 If#10%F$F&'(
If#10%F$F&'()-k( If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-k
If#10%F$F&'()-kcC04 If#10%F$F If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-k56d@04 If#10%F#3 e#
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k#3
e#6789IJKLhL04 If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-kLMfgjmndH04 If#10%F$F&'(
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-kF#3 e# If#10%F$F&'()-k
If#10%F$F&'()-kngG04 If#10%F$F&'( If#10%F$F&'()-k If#10%F$F&'()-kk
If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-khD04 If#10%F$F&#3 e#
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k#3 e#dH,4
If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-kDEFGHohL,4 If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k#3 e# If#10%F$F&'()-k
If#10%F$F&'()-kopqrshD,4 If#10%F$F#3 e# If#10%F$F&'()-k If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k#3 e#hL04 If#10%F$F&'()-k If#10%F$F&'()-k#3
e# If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-khL,4
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-kF#3 e#
If#10%F$F&'()-k If#10%F$F&'()-khD) If#10%F$F&'()-k#3 e# If#10%F$F&'()-k
If#10%F$F&'()-k If#10%F$F&'()-k If#10%F$F&'()-k#3 e# *-vU5If#10%
#10%.%&'()-X&  @#S10%.%&'()-1  @10%.%&'()-  YZ10%.%&'()-&
'm10%.%&'()-10F$F10F$F10F$F-01XYZ[\cG+5 



#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&\gG+5 #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&#3# #10%.%&'()-X&d@+5 #10%.%&#3#) #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X&#3#  hL05 #10%.%&'()-X& #10%.%&'()-X&#3#
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& 6789:`hL,5
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X&`abcdhD,5 #10%.%#3# #10%.%&'()-X& #10%.%&'()-X& 



#10%.%&'()-X& #10%.%&'()-X&#3#hL05 #10%.%&'()-X& #10%.%&'()-X&#3#
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&hL,5 #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X&hD,5 #10%.%#3# #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&#3#dH,5 #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&=>?@AjhL,5 #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X&jklmod@,5 #10%#3# #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& 



#10%.%&'()-X&#3#dH,5 #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&cG,5 #10%.%&'()-X& #10%.%&'()-X&&
#10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X& #10%.%&'()-X& !HgG,5
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3#
#10%.%&'()-X&HIJKLUVhD,5 #10%.%&'(#3# #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X&#3#VWXYijklhL05 #10%.%&'()-X& #10%.%&'()-X&#3#
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&lmhL,5 #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X& 



#10%.%&'()-X&`<,5 #10#3#& #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&#3#hL05 #10%.%&'()-X& #10%.%&'()-X&#3#  #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&*+,-1hH05 #10%.%&'( #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X& #10%.%&'()-X&1Z[\]^gG05
#10%.%&'( #10%.%&'()-X& #10%.%&'()-X&& #10%.%&'()-X&& #10%.%&'()-X&#3#
#10%.%&'()-X&hD05 #10%.%&#3# #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&#3#hL05 #10%.%&'()-X& #10%.%&'()-X&#3# #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& 



#10%.%&'()-X&hL,5 #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&#3# #10%.%&'()-X& #10%.%&'()-X&ABhD,5 #10%.%#3# #10%.%&'()-X&
#10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&#3#BCDEPQRSThM@310.%10.%
#10%.%&'()-X&#3# #10%.%&'()-X& #10%.%&'()-X& #10%.%&'()-X&
#10%.%&'()-X&TUboN-3 ys10%&&'()- l  10%O&&'()-  3!10%!%&'()-z
S3!10%'<'&'()-z 3!10%&&'()-z '10%&&'()-m10.%I|[:-3 y ,s!#10%&&'()-
10%&&'()-  &l10%&&'()-  Lf`10%&'()-  C0Lf`10%;$&'()- VPLf`10%*&*&'()-( ) *
+ 8 E J R vU4 F 910%08%0&'()- @10%08%0&'()-  10%08%0&'()-
'm10%08%0&'()-10&10&10& #910%&&'()-R a i r 



t   _;vU4 #3 ##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(
#z10%08%0&'()-        hL,4#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(
dH,4#10%08%0&'(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(
gG,4#10%08%0&'#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#(#10%08%0&'()-(     hD,4#10%08%0#3 



##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#)*+,dH,4#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(,-LMNOPmhL,4#10%08
%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(mnopqhD,4#10%08%0#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#dH,4#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(hL,4#10%08%0&'()-(
#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(d@,4#10%0#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#"#$%hL04#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(%&CDEFGehL,4#10%08
%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(0#3
##10%08%0&'()-(#10%08%0&'()-(efghikhH,4#10%08%0&'(#10%08%0&'()-(#10%08%0&'(
)-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3 #d@,4#10%0#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#hL04#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(hL,4#10%08%0&'()-(
#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(0#3 ##10%08%0&'()-(#10%08%0&'()-(
hD,4#10%08%0#3 ##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#     , - . / hL04#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(/ 0 F G 



J M N dH04#10%08%0&'(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(0#3
##10%08%0&'()-(#10%08%0&'()-(N i j k l m
gG04#10%08%0&'(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-((#10%08%0&'()-(#3
##10%08%0&'()-(       d@04#10%0#3
#)#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3 #
hL04#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(     



cC04#10%08%0#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(
%CcC04#10%08%0#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(CDEFGefhD04#10%08%0#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3
#fghiwxyzhL04#10%08%0&'()-(#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(z{hL,4#10%08%0&'()
-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(0#3
##10%08%0&'()-(#10%08%0&'()-(hD)#10%08%0&'()-(#3
##10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#10%08%0&'()-(#3 #vU5#10%$
p#10%$&'()-& S#10%$&'()-1 f10%{#&'()- l10%$&'()-&
'm10%$&'()-1008%01008%01008%0 !cG+5$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&!BCDEFbgG+5$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$
p#10%$&'()-&bcdelndD+5$ p#10%$&'()$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#hD+5$ p#10%$&'()#3 



o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#lH,5$
p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&dH,5$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&.gG,5$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&./012BChD,5$
p#10%$&'(#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3
o#CDEFdefghL05$ p#10%$&'()-&$ 



p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&ghdH05$ p#10%$&'($ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3
o#$ p#10%$&'()-&$ p#10%$&'()-&gG05$ p#10%$&'($ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&hD05$ p#10%$&#3 o#$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o# hL05$
p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&01239cC05$ 



p#10%$$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$
p#10%$&'()-&9WXYZ\ycC05$ p#10%$$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&#3 o#$ p#10%$&'()-&yz{|}hD05$ p#10%$#3 o#$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#hL05$ p#10%$&'()-&$
p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&hL,5$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3
o#$ p#10%$&'()-&$ p#10%$&'()-&hD,5$ 



p#10%$#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3
o#dH,5$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&@ABCDbhL,5$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&bcdefhD,5$
p#10%$#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3
o#hL05$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&hH05$ 



p#10%$&'($ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#$ p#10%$&'()-&$
p#10%$&'()-&gG05$ p#10%$&'($ p#10%$&'()-&$ p#10%$&'()-&&$ p#10%$&'()-&&$
p#10%$&'()-&#3 o#$ p#10%$&'()-&hD05$ p#10%$&#3 o#$ p#10%$&'()-&$
p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&#3 o#1234hL05$ p#10%$&'()-&$
p#10%$&'()-&#3 o#$ p#10%$&'()-&$ p#10%$&'()-&$ p#10%$&'()-&$
p#10%$&'()-&45MNOPQR_xk^=$ p#10% $'10%X&&'()-10$10$10$$ p#10%$&'()-&#3 o#$
p#10%$&'()-&$ p#10%$&'()-&_kp}]Ak^=$ p#10%  "10%X&&'()- 



"10%X&&'()-  "10%X&&'()-  $#z10%X&&'()- $10%X&&'()- $ 10%X&&'()-gGk^=$
p#10%  "10%X&&'()-  "10%X&&'()-  "10%X&&'()-  "10%X&&'()- #3J " "10%X&&'()-
hDk^=$ p#10% #3J " "10%X&&'()-  "10%X&&'()-  "10%X&&'()-  "10%X&&'()- #3J "
hL0= "10%X&&'()-  "10%X&&'()- #3J " "10%X&&'()- 



"10%X&&'()-  "10%X&&'()-  "10%X&&'()- -./02cC0= "10%X& "10%X&&'()-
"10%X&&'()-  "10%X&&'()- #3J " "10%X&&'()-  "10%X&&'()- 26789;KcC0= "10%X&
"10%X&&'()-  "10%X&&'()-  "10%X&&'()-  "10%X&&'()- #3J " "10%X&&'()-
KLMNOQnhH0= "10%X& "10%X&&'()-  "10%X&&'()- 



"10%X&&'()-  "10%X&&'()-  "10%X&&'()- #3J "nopqrhD) "10%X&&'()- #3J "
"10%X&&'()-  "10%X&&'()-  "10%X&&'()-  "10%X&&'()- #3J "|[:) "10%X& f10%
&'()- 9P`10%$&'()- 510%33&'()- fF10%X&&'()-- fl 10%X&&'()-
fs`10%X&&'()-eO|[:) "10%X& f/!10%X&&'()- f`-10%X&&'()- f+`!10%X&&'()-  fl
&*10%X&&'()-- ffS210%X&&'()- ff&*10%X&&'()-O)*+,9YvU4 "10 f !10%`&`&'()- f
!10%`&`&'()- f'm10%`&`&'()- 10X&10X&10X&- f310%X&&'()-  f0
10%?$&'()-b%|[:vU4 "10 f f  10%`&`&'()-f l  10%ff&'()-f fF9s!10%`&`&'()-
fF9s!10%`(&`&'()-- f10%`&`&'()- ff`10%`&`&'()-%.7@I|[:vU4 "10 f
f,)10%`&`&'()-f fF '10%`&`&'()-f f0F910%`&`&'()- F910%0!&'()-- f0Ll
10%`%`&'()- %Ll 10%P"&'()-Ey|[:-410`&`f f@9y10%`&`&'()-f f6 10%`%`&'()-f
f410%`&`&'()-  fL3 10%`&`&'()- 



- f,1"10%`&`&'()- fS)y 10%`%`&'()-K{bA410`&`f f f 10%%(&'()- f!10%%(&'()-
fY$10%#&'()- Y$10%&$&&'()- f'@l10%%(&'()-10`&`10`&`{>T|[:A410`&`f
f310%%(&'()- fG10%&&'()- G10%o&'()- ft10%%(&'()- f10%%(&'()- fL#10%%(&'()-
Tcs [|[:A410`&`f f3.!10%%(&'()- f,- 10%%(&'()- f*M!10%%(&'()-
f@)#10%%(&'()- fS10%&'()- iS10%&'()-J       vU410 fY!10%X&&'()-
f'm10%X&&'()- 10%(10%(10%( f3:10%%(&'()-  v/%10%%(&'()- /%10%>O&>&'()-
!b!!!!!|[:vU410 f ff!10%X&&'()-f fL10%X&&'()- fs10%X&&'()-  f 10%X&&'()- f9
10%X&&'()-  fY!10%U%&'()-!"""""$"|[:vU410 f f 10%X&&'()-f  10%8L%8&'()-
10%at!a&'()- $`10%  &'()- f10%d&'()- 10%<<&'()-$"p"s"v"%%%%)%|obU410
f'l10%&&'()-10X&10X&10X& f@&'!10%X&&'()- ff110%X&&'()- ff)10%X&&'()- f
$10%X&&'()- )%I%%%N&&&|[:bU410 f f10%&&'()- fLt10%&&'()- f Y10%&&'()- fy
10%&&'()- fM!10%&&'()- fM!10%&&'()-&&&&&&&|[:bU410 f f`l10%n!&'()-'
`l10%&'()-' f@l10%#&'()-'  @l10%*&'()-' A @l10%&'()-'
f10%&&'()-&f'''(((((|[NA41010&10&10& f010%&&'()- f,M!10%&&'()- f3+10%&&'()-
f)10%&&'()- fS&#10%&&'()-(((.)0)A*L*|[:NA41010 sy10%u&'()- fF9M!10%M&M&'()-
fy`10%M&M&'()- f !10%M%M&'()- f !10%M&M&'()-
fL'10%M&M&'()-mL******O,|[:NA41010 @ (#10%&&'()- f9!10%M!M&'()-:
9!10%h&h&'()-: fl10%M&M&'()-  f10%M&M&'()- fsy10%M&M&'()-O,-------'.vU410
fl:!10%&~&&&'()- f@#S10%&~&&&'()- fF10%&~&&&'()- f'm10%&~&&&'()-10&10&10& @
(#10%&&'()-'...../X/|[:vU410 f fL!10%&~&&&'()- f f@10%&~&&&'()-f
f10%&~&&&'()-f fL10%&~&&&'()- fl - 10%&~&&&'()- f
10%&~&&&'()-X//////0|[:vU410 f fY '10%&~&&&'()-f f 10%&&&'()-f  10%~&&'()-f
f 10%&!&&'()- x 10%gg&'()- f@y10%&~&&&'()-0V01111112|obU410
f'10%`&`&'()-10&~&&10&~&&10&~&&f f3Z 10%&~&&&'()-f fSY1@#10%&~&&&'()-
f*!10%&~&&&'()- fS@)#10%&~&&&'()-2*2~22!3'3u3|Z9bU410
vfm"10%p&p&'()-!ffm"10%``&'()- fl  10%`&`&'()-f fl&z 10%`&`&'()-
fY$10%`"`&'()- fY$10%`(#`&'()-u3333 4D4W4|[:bU410   _,$10%YY&'()-`
f&10%`&`&'()- f!10%`&`&'()-f f10%`&`&'()-  10%&&'()-&
f10%`"!`&'()-&W4s44445W5{Z9bU410  f,.@#10%`&`&'()-  f-10%`&`&'()- f
Y+10%`&`&'()-!f,$10%`x`x&'()-` `,$10%   &'()-` 6,$10%0h"0&'()-`W55
66666=66vU410 fFs!10%:$:&'()-( fFs!10%:&:&'()-(
f'm10%:&:&'()-(10`&`10`&`10`&` f310%`&`&'()- f90
10%`&`&'()-666677!8|[:vU410 f  l:!10%.&'()-ff fl:!10%:&:&'()-ff
fl:!10%:&:&'()-f fl:!10%:&:&'()-f f,,10%:&:&'()-
f`t10%:&:&'()-!8,8u88888|[:vU410 f f S 10%:y$:&'()-f  



S 10%m&m&'()-f f@L10%:&:&'()- f10%:&:&'()- fFf10%:&:&'()-
Ff10%V$V&'()-8888889|[:vU410 f f.10%:&:&'()-f fS`010%:&:&'()-f f
-10%:&:&'()- f$$10%:&:&'()- f @10%:$:&'()- i>p @10%=7#=&'()-9999999:%:`?10
f  _&10%)#&'()-
f'm10%:&:&'()-10:&:10:&:-10:&:$L%G10%:&:&'()-L$10%:&:&'()-L3"G10%:&:&'()-%:
;V;;~<<~=|[:`?10 f fY  10%:&:&'()-( fY  10%:!:&'()-( f@,t!10%:%:&'()-
,t!10%u&u&'()- f&10%:!:&'()-) 2&10%!%&'()-~==>>.?/?0?1???|obU410
f'm10%&~&&&'()-101010( ,!#10%&'()- ,!#10%&'()- ,!#10%&&'()-)
f,10%:&:&'()-??_?j?????{Z9bU410  S10%bb&'()-  fys10%&~&&&'()- f
-10%&~&&&'()-  3M!10%%&'()-g!3M!10%&'()-g 3M!10%b~&b&'()-g?@@@@V@Y@|[:bU410
f@!10%&~&&&'()- fF 10%&~&&&'()- f"`10%&~&&&'()- f "S10%&3"&&'()-
S10%~&&'()-  f`S10%&#&&'()- Y@\@_@{BClCCC|[:-410&~&& f&-:!10%&~&&&'()-
f&-:!10%&%%&&'()- f&-:!10%&~&&&'()- fS L!10%&~&&&'()-  fSS210%&~&&&'()-
fS*10%&~&&&'()-CCCCCD(E8Eb@410&~&& f!s#10%&'()-   s#10%&&'()-
fP3#10%M#M&'()- f<!10%M&M&'()- f (l10%M&M&'()-
10&~&&10&~&&8EjEEEEEE|[:@410&~&& f#*10%M&M&'()- f@*10%M&M&'()- fF%s$
10%M&M&'()- s#10%&'()-   V`s#10%\&'()-   A s#10%((&'()-
E%GGGGGGGGcVI<10&~&& 10M&M10M&M(10M&M @ 10%M&M&'()-`10%M&M&'()-g
f96@10%M&M&'()- @S,#10%#&'()-9 @S,#10%&&'()-9GGHkHmHpHsH|[:VI<10&~&&
f10%2&&'()- f10%2&&'()- fLs10%2&&'()- fl`!10%2&&'()- l`!10%B2&B&'()-
f'm10%2&&'()-sHIJKnKKK|Z9VI<10&~&& n9S#&!10%f!&'()-!tS#&!10%22&'()-
fT10%2&&'()-b  !10%@@&'()- f!10%2&&'()- f!10%2&&'()-KKKKKKKKKuT310
flt!10%&~&&&'()- f'l10%&~&&&'()-m102&f102&102& fy/10%2&&'()-!%S#&!10%X 2&X
2&&'()- fS#&!10%&'()-KL!L$L'LMN|[:uT310 f f!10%&~&&&'()- f!10%&~&&&'()-
fS10%&~&&&'()- f@10%&~&&&'()- fst10%&~&&&'()-
alt!10%!$!&'()-NNNOOOO|[:uT310 f \@&10%#&'()- f@&10%&`$&&'()-
@&10%q~&q&'()- f10%&~&&&'()- V10% U &'()-
f!10%&+&&'()-O*O2O9O>OAODOEO|[:-310&~&& ff210%&~&&&'()- f110%&~&&&'()-
f&10%&&&'()-  50&10%A!A&'()-   &10%&'()-
f#10%&~&&&'()-EOFOGOTO`OeOtOObA310&~&& f sY 9!10%2&&'()-  f,#10%2&&'()-
fy10%2&&'()- fl10%2&&'()- f'm10%2&&'()- 10&~&&10&~&&OOO PPP<Q|[:A310&~&&
f&!10%2&&'()-3 f10%2&&'()- f g 10%$&'()- fz10%2&&'()- f10%2&&'()-
f``10%2&&'()-<QQQQ$R'R>R|[:A310&~&& f10%2&&'()- f10%2&&'()- f,10%2&&'()-
A,10%  &'()- f10%2&&'()- fL!10%2&&'()->RFRhRsRvRwRxRyRRzm`S210
f'l10%&~&&&'()-&102&102&102&- f/10%2&&'()-- &V@@#`!10%i&'()--
U@@#`!10%!&'()--!B$@@#`!10%&'()-RRR8SSSU|[:`S210 f fl@!10%&~&&&'()-
fZ"10%&~&&&'()- fl !10%&~&&&'()- flL!10%&~&&&'()-  ~3!10%>$>&'()-
f3!10%&~&&&'()-UUdUUU3VXV|[:`S210 f f!&10%&~&&&'()- fS #10%&~&&&'()-
f910%&~&&&'()-3 fy10%&~&&&'()- f3310%&~&&&'()-F
f@s10%&~&&&'()-XVVVVVVVVWvU410   F%10%"&'()-
f'm10%:&:&'()-10&~&&10&~&&10&~&& fXS$10%&~&&&'()- S$10%oo&'()- fS#
10%&~&&&'()-WdWWWWW=X|[:vU410   f,3"10%:&:&'()-f Q0z10%%%%&'()-
^z10%2o$2&'()- fy910%:&:&'()- fY10%:&:&'()- t F%10%H!H&'()-=XXrYZ
ZrZZ|[:vU410   ,,10%&&'()-'f f*10%:&:&'()-4 f'10%:&:&'()- ,`$"10%~$&'()-
f!L!10%:\$:&'()- fl:!10%:&:&'()-ZZZZZZ[[][vT310  F!10%r"&'()-f!F!10%&'()-f
fF!10%:&:&'()-f f(m10%:&:&'()-310:&:10:&:10:&:
f`010%:&:&'()-][_[e[x[[[[|[:vT310   f@S)10%:&:&'()- f,&!10%:&:&'()-f fl
Ft10%:&:&'()- f L10% $ &'()- 910% 



& &'()- f3t10%:&:&'()-[^_`______|obU410   f'lm10%M&M&'()-10:&:10:&:10:&:f
f&3M10%:&:&'()-f f,1#10%:&:&'()- f/!10%:&:&'()-3
f&!10%:&:&'()-_____``|[:bU410   f fYt10%M&M&'()- f`&S10%M&M&'()- f
f"10%M&M&'()-f f 10%M&M&'()- f10%M&M&'()- f310%M&M&'()-`` `i`aLaqb|[:bU410
f fl" 10%M&M&'()- fL!!10%M&M&'()-f fl 10%M&M&'()-f f3 l10%M&M&'()- f
410%M#M&'()-  410%&&'()-qbbb$czccc|[:bU410   f  ,110%&&'()-9
f,110%MM&'()-9f f/10%M&M&'()- f f. 10%M&M&'()-G f*10%M&M&'()-
f,S)!10%M&M&'()- ccccccccdvU410   f 10%`&`&'()- f,10%`&`&'()-
f3m10%`&`&'()- f'10%`&`&'()- 10M&M10M&M10M&M fy510%M&M&'()-
dd!d0dwdde|[:vU410   f fYM!10%`&`&'()-f fYg 10%`&`&'()-f f 910%`&`&'()- f
f@#y10%`&`&'()- YPf`10%S&S&'()- >f`10%8 e$8 &'()-egeeJf]f`fff|[:-410`&`f
f#310%`&`&'()-Ff fY"10%`&`&'()-f fl 10%`&`&'()-f fYy!10%`&`&'()-
fY'!10%`&`&'()- f,#10%`&`&'()- ffffff-g/gbA410`&`f f f`10%&~&&&'()-
3`!10%n$&'()-g 3`!10%NN&'()-g f3`!10%&~&&&'()-g f'Z10%&~&&&'()-
10`&`10`&`/gAgJgMgg(hqh|[:A410`&`f f@"9!10%&~&&&'()- f@ 10%&~&&&'()- fF
Z10%&~&&&'()-  P10%?}?&'()- 610%"&'()- f 10%&"$&&'()-qhiijfjpjsj|[:A410`&`f
fS9310%&~&&&'()- f1M10%&~&&&'()- f/!10%&~&&&'()-  f-f 10%&~&&&'()-G
fS*10%&~&&&'()- fs$10%&~&&&'()-sjujvjwjxjjjjjyX710`&` f&`10%k&&'()-
l3!10%#&'()-y 3!10%vk&v&'()-y
f'10%k&&'()-Z10&~&&10&~&&10&~&&10%&~&&&'()-jkkkkk^k|[:yX710`&`  f
&10%k&&'()- fm10%&'()- m10%H$&'()- O*m10%k&&'()-1 f`l 10%$&'()-& F +pl
10%m"&'()-^kakkkFlll|[:yX710`&`  f'10%k&&'()- f,&M!10%k&&'()-4 f#10%k&&'()-
f`! 10%k&&'()-1 f&!10%k&&'()- & fS#10%k&&'()-llllllm+m9mvU310!9!10%&'()-f
f9!10%2&&'()-f f'l10%2&&'()-10k&10k&10k&1 ffF+10%k&&'()-&
f)10%k&&'()-9mmmmmmm|[:vU310! f@SS10%&'()-f fF3 10%O &'()-f G0F3 10%%&'()-
@F3 10%nn&'()-1 fss10%2&&'()-& 79!10%%&'()-fmmmmmmm|[:vU310! f3110%2&&'()-f
f)10%2&&'()-f f 10%2&&'()- f M10%2&&'()-1 f0SS10%&'()-&
BSS10%!&'()-mqrrrrr*rJrvU410! fY!10%k&&'()-f f'10%k&&'()-G10N10N10N f2
10%N&'()-&1 f2 10%2&&'()-&& fF 10%2&&'()-@Jrrrrrrr|[:vU410! f f`310%%&'()-f
0 10%&'()- f 10%h&'()- G7 10%3"&'()-1 fs10%k&&'()-& Y!10%?$?&'()-fr 



s ssttt|[:vU410! f fs*10%k&&'()-f ff10%z&'()-  ff10%k&&'()-
ff9'10%k&&'()-1 fS 10%k&&'()-& f ,10%k&&'()-t0u3uCuTuUuVuWudu|obU410!
fs'10%&&'()-10k&10k&10k& Y31 10%k&&'()- f-10%k&&'()-1 fff/10%k&&'()-& f
,10%k&&'()-duuuv?vAvJv|[:bU410! f fY10%&&'()-  fLs10%&&'()- f y10%&&'()-
f10%&&'()- 1 fFs!10%'$&'()-&
fFs!10%&&'()-JvVvZv\vlvmvovpvaE))[b#10%&&'()-h)[b#10%&&'()-hf'va#)[b#10%&&'
()-h)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-hpvvvvvvvviK/))[b#10%&&'()-h'v
a#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#10%&&'()-hvvwwww4w5wjJ,
'va#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#10%&&'()-h)[b#10%&&'(
)-h5w6w7wdwewfwhwwnN.)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#10%&
&'()-h)[b#10%&&'()-h)[b#10%&&'()-hwwwwwwwwlP4)[b#10%&&'()-h)[b#10%&&'()-h'v
a#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h-'va#wwwwwwwwiK/)[b#10%&&'()-h(
'va#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h('va#)[b#10%&&'()-hwwwxxx.x/x
nN0'va#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#10%&&'()-h)[b#10%&
&'()-h/x0x1x_x`xaxbxxnR2)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#1
0%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-hxxxxxxxxhL0)[b#10%&&'()-h')[b#10%&&'()
-h'va#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h-'va#xxxxxxxxiK/)[b#10%&&'(
)-h'va#)[b#10%&&'()-h)[b#10%&&'()-hh)[b#10%&&'()-h'va#)[b#10%&&'()-hxxyyyyy
ynN0'va#)[b#10%&&'()-h)[b#10%&&'()-h)[b#10%&&'()-h'va#)[b#10%&&'()-h)[b#10%
&&'()-h y!y"y#y$y1y=yByQy|[:' S#10%:2&:&'()-b 10%:$:&'()- l10%:2&:&'()-
'10%:2&:&'()-310&10&10&)[b#10%&&'()-hQyTyUyyyyyyiM-:) #10%:2&:&'()-)
#10%:2&:&'()-) #10%:2&:&'()-'#) #10%:2&:&'()-) #10%:2&:&'()-)
#10%:2&:&'()-yyyyyyyylP4:) #10%:2&:&'()-) #10%:2&:&'()-'#) #10%:2&:&'()-)
#10%:2&:&'()-) #10%:2&:&'()-'#yzzzz9z:z;zeG+:) #10%:2&:&'()-'#)
#10%:2&:&'()-) #10%:2&:&'()-) #10%:2&:&'()-('#) #10%:2&:&'()-;
z<zLzMzNzOzzz{znN0:'#) #10%:2&:&'()-) #10%:2&:&'()-) #10%:2&:&'()-'#)
#10%:2&:&'()-) #10%:2&:&'()-{z|z}zzzzzznR6:) #10%:2&:&'()-) #10%:2&:&'()-)
#10%:2&:&'()-'#) #10%:2&:&'()-) #10%:2&:&'()-) 



#10%:2&:&'()-zzzzzzzzhL,:) #10%:2&:&'()-) #10%:2&:&'()-'#) #10%:2&:&'()-)
#10%:2&:&'()-') #10%:2&:&'()-'#zzzzzzzziK/:) #10%:2&:&'()-'#)
#10%:2&:&'()-) #10%:2&:&'()-) #10%:2&:&'()-'#))
#10%:2&:&'()-zzzzzzzznR4:'#) #10%:2&:&'()-) #10%:2&:&'()-) #10%:2&:&'()-'#)
#10%:2&:&'()-) #10%:2&:&'()-zzzz{{{{nN2:) #10%:2&:&'()-) #10%:2&:&'()-)
#10%:2&:&'()-'#-) #10%:2&:&'()-) #10%:2&:&'()-) #10%:2&:&'()-{{
{{5{7{M{dC2:) #10%:2& y,''10%&&'()-: ys$s10%&&'()-( y"&10%&&'()-
y!10%&&'()- ) #10%:2&:&'()-'#M{{{{{{| ||vU4 yY10%3%&'()- y'm10%3%&'()-
10&-10&10& y3.,10%&&'()- yy,"10%&&'()- y *M10%&&'()-||'|6|p|z|||Z9vU4
(#10%E !E &'()-!%(#10%MM&'()- B(#10%"&'()- y#10%3%&'()- y  10%3%&'()-
y,10%3%&'()-|||||8}X}yX7vU4  \ (#10% " &'()-- \(#10%'$&'()-)!
(#10%!!&'()-!I(#10%q8q8&'()-!}_(#10%&'()- 1(#10%Y!Y&'()-X}y}z}{}|}}}}~vU4
jF!10%&&'()-f  F!10%&'()-f yF!10%&&'()-f y'10%&&'()- 10T]#T10T]#T10T]#T
,(#10%T]#T&'()-~~~)~-~u~~|[:vU4 j yl 10%&&'()- 



yl `10%&&'()-y sy10%H&H&'()-y psy10%{&{&'()- yt10%&&'()- yl
10%&&'()-~~~~~~~^>vU4 j #10%&&'()-g#10%&&'()-g#10%&&'()-g#10%&&'()-g
y310%&&'()-
ylY10%&&'()-789:lP44#10%&&'()-g#10%&&'()-g1'##10%&&'()-g#10%&&'()-g#10%&&'(
)-g'#:ghijiK/4#10%&&'()-g('##10%&&'()-g#10%&&'()-g#10%&&'()-g('##10%&&'()-g
iI+4'#-#10%&&'()-g#10%&&'()-g#10%&&'()-g'#-#10%&&'()-g#10%&&'()-gnR64'#10%&
&'()-g#10%&&'()-g#10%&&'()-g'##10%&&'()-g#10%&&'()-g#10%&&'()-g,-./hL04#10%
&&'()-g#10%&&'()-g'##10%&&'()-g#10%&&'()-g'#10%&&'()-g'#/Z[\]iK/4#10%&&'()-
g'##10%&&'()-g#10%&&'()-gg#10%&&'()-g'#)#10%&&'()-gnN04'##10%&&'()-g#10%&&'
()-g#10%&&'()-g'##10%&&'()-g#10%&&'()-gjN.4#10%&&'()-g#10%&&'()-g#10%&&'()-
g'#-#10%&&'()-g#10%&&'()-g#10%&&'()-g
!lP04#10%&&'()-g#10%&&'()-g'##10%&&'()-g#10%&&'()-g#10%&&'()-g'#!"#$%&'4AcB
#10% Y10%%&'()- 'm10%%&'()-10&10&&10&#10%&&'()-g'##10%&&'()-gAFUXYZ\]fF*
b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(- b#10%%&'()-(& b#10%%&'()-(
#z10%%&'()- @10%%&'()-]^ddD* b#10%%&'()- b#10%%&'()-( b#10%%&'()-(
b#10%%&'()-( b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(:Jr}~aE) b#10%%&'()-(
b#10%%&'()-()'!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(iK/
b#10%%&'()-('!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-('!`# b#10%%&'()-(jJ*
b#10%%&'()-( b#10%%&'()-( b#10%%&'()-()'!`# b#10%%&'()-( b#10%%&'()-(
b#10%%&'()-(;<=>efgiK/ b#10%%&'()-('!`#( b#10%%&'()-( b#10%%&'()-( 



b#10%%&'()-()'!`# b#10%%&'()-(ghnN0'!`# b#10%%&'()-( b#10%%&'()-(
b#10%%&'()-('!`# b#10%%&'()-( b#10%%&'()-(nR2 b#10%%&'()-( b#10%%&'()-(
b#10%%&'()-('!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(lP4 b#10%%&'()-(
b#10%%&'()-(-'!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(-'!`#3456_`aiK/
b#10%%&'()-(('!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(('!`#
b#10%%&'()-(aeiI+'!`#- b#10%%&'()-( b#10%%&'()-( b#10%%&'()-('!`#-
b#10%%&'()-( b#10%%&'()-(nR2 b#10%%&'()-( b#10%%&'()-( b#10%%&'()-('!`#
b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(lP4 b#10%%&'()-( 



b#10%%&'()-(-'!`# b#10%%&'()-( b#10%%&'()-( b#10%%&'()-(-'!`#()*+,-9E^= b#
YZ10%k&&'()- 'm10%k&&'()-10%10%10% b#10%%&'()-(('!`#
b#10%%&'()-(EJZ]^nobD^= b# 's#(u#10%k&&'()-(u#10%k&&'()-(u#10%k&&'()-
f#f10%k&&'()-
S&10%k&&'()-opqnR2=(u#10%k&&'()-(u#10%k&&'()-(u#10%k&&'()-'s#(u#10%k&&'()-(
u#10%k&&'()-(u#10%k&&'()-iK/=(u#10%k&&'()-'s#((u#10%k&&'()-(u#10%k&&'()-(u#
10%k&&'()-'s#((u#10%k&&'()-
78nN0='s#(u#10%k&&'()-(u#10%k&&'()-(u#10%k&&'()-'s#(u#10%k&&'()-(u#10%k&&'(
)-89:efginN.=(u#10%k&&'()-(u#10%k&&'()-(u#10%k&&'()-'s#(u#10%k&&'()-(u#10%k
&&'()-(u#10%k&&'()-lP0=(u#10%k&&'()-(u#10%k&&'()-'s#(u#10%k&&'()-(u#10%k&&'
()-(u#10%k&&'()--'s#jN0='s#(u#10%k&&'()--(u#10%k&&'()-(u#10%k&&'()-(u#10%k&
&'()-'s#(u#10%k&&'()-nN.=(u#10%k&&'()-(u#10%k&&'()-(u#10%k&&'()-'s#(u#10%k&
&'()--(u#10%k&&'()-(u#10%k&&'()-dC.=(u#10%k f %M10%X&&'()- fy#s10%X&&'()-(
f!10%X&&'()- f 10%X&&'()- (u#10%k&&'()-'s#cvU4 f10%$&'()-
f9'm10%$&'()-10X&-10X&10X& ff+F 10%X&&'()- f*- 10%X&&'()- f Y(L10%X&&'()-
#}]=vU4 fp#10%$&'()--p#10%$&'()--p#10%$&'()-- f#10%$&'()- fl 10%$&'()-
f10%$&'()-#$%56:Cx\<vU4
fp#10%$&'()--p#10%$&'()--/K>,n##p#10%$&'()--p#10%$&'()--p#10%$&'()--CDEFGHI
`DvU4
fp#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--ISTUVWXo
?vU4
f/K>,n#np#10%$&'()--p#10%$&'()--(p#10%$&'()--(p#10%$&'()--(p#10%$&'()--X[^_
abrgGvU4
f/Kp#10%$&'()--p#10%$&'()--&p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()-
-rstuvx}|\<vU4
fp#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--$p#10%$&'()--%/K>,n#}W;vU4
fp#10%$&'()--/K>,n#0p#10%$&'()--p#10%$&'()--p#10%$&'()--np#10%$&'()--hL,4p#
10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%
$&'()--x\@,4p#10%p#10%$&'()--p#10%$&'()--p#10%$&'()--/K>,n#p#10%$&'()--p#10
%$&'()--tX<,4p#10p#10%$&'()--p#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--p#10
%$&'()--\@,4p#10p#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%
$&'()--tD,4p#10/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$
&'()--tX,4p#10/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&
'()--p#10%$&'()--pP4,4p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%
$&'()--/K>,n#O3,4p#10%$&'()---/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#1
0%$&'()--
lL,4p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()-
-p#10%$&'()--
*+_/,4/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--+,-
./0;
tT,4/K>,n#p#10%$&'()--p#10%$&'()--%p#10%$&'()--pp#10%$&'()--p#10%$&'()--p#1
0%$&'()--;
<=>?@C|`@,4/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()
--/K>,n#CDEFGHJ|`@,4/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--/
K>,n#p#10%$&'()--JKLMNOP|`D,4/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--/K>,
n#p#10%$&'()--p#10%$&'()--PQRSTWZ|\<,4/K>,p#10%$&'()--p#10%$&'()--/K>,n#p#1
0%$&'()--p#10%$&'()--p#10%$&'()--Z[^_opqX<,4/K>,p#10%$&'()--/K>,n#p#10%$&'(
)--p#10%$&'()--p#10%$&'()--p#10%$&'()--qrt{|}lL,4/K>,p#10%p#10%$&'()--p#10%
$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--xX<,4/K>,p#10%$&'()-
-p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--/K>,n#x\@,4/K>,p#10%$&'()-
-p#10%$&'()--p#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--oS7,4/Kp#10%$&'()--p
#10%$&'()--/K>,n#,p#10%$&'()--p#10%$&'()--p#10%$&'()--`D,4/Kp#10%p#10%$&'()
--/K>,n#p#10%$&'()--pp#10%$&'()--p#10%$&'()--p#10%$&'()--tD,4/Kp#10%/K>,n#p
#10%$&'()--p#10%$&'()--pp#10%$&'()--p#10%$&'()--p#10%$&'()--gG,4/Kp#10%/p#1
0%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'()--|`D,4/
Kp#10%p#10%$&'()--p#10%$&'()--p#10%$&'()--$p#10%$&'()--$p#10%$&'()--%/K>,n#
w[;
,4/Kp#10%$&'()--p#10%$&'()--(p#10%$&'()--(p#10%$&'()--(/K>,n#np#10%$&'()--(
)*+5x\<,4/Kp#10%$&'()--p#10%$&'()--p#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()
--568CDEFtX<,4/Kp#10%$&'()--p#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--p#10%
$&'()--FGILMNOX<,4/Kp#10%$&'()--/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p
#10%$&'()--OPQRUVWp@,4/K/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%$&'(
)--p#10%$&'()--WXYZ[\]tX,4/K/K>,n#p#10%$&'()--p#10%$&'()--p#10%$&'()--p#10%
$&'()--p#10%$&'()--p#10%$&'()--]^_`abc|`D,4/K/p#10%$&'()--p#10%$&'()--p#10%
$&'()--p#10%$&'()--p#10%$&'()--/K>,n#cdefghivrQ0/ 10%R$&'()-
'm10%R$&'()-10$10$10$p#10%$&'()--/K>,n#p#10%$&'()--0Q{Z8rQ0/ !|
-#10%pi"pi"&'()-u Vb -#10%JV"J&'()-u!i -#10%]Z"]Z"&'()-u s -#10%g!g&'()-u>
y#z10%R$&'()- 10%R$&'()-QwrQ0/ S10%&&'()- Y10%&&'()- 'm10%&&'()-" 10jj 10jj
10jj! P -#10%jj&'()-u d -#10%X'!X&'()-u '|[:rQ0/  S@10%&'()- #z10%&&'()-
t10%&&'()- @ 10%&&'()- `10%&&'()- l 910%&&'()-'ACl{Z9rQ0/  :!10%&&'()-
Sf)10%&&'()- @L!10%&&'()-  L10%&&'()-!`S@10%SF"SF"&'()-
<S@10%#&'()-l`opqr~rQ0/ fLZ10%E&&'()- 10%E&&'()- 'm10%E&&'()- 10 10
10!*!10%&'()- *!10%&&'()-|[:rQ0/  l&t10%y&'()-F  fs10%E&&'()- Y  



s10%E&&'()-  M10%E&&'()- @#y10%E&&'()-  10%E&&'()-!%1w|[:rQ0/  F
!10%E&&'()-  fv3S10%ME#M&'()- 3S10%  &'()- l l&t10%SE&S&'()-F
_l&t10%"&'()-F  +l&t10%&'()-F wz}|obU4/  s'm10%&&'()-10E&10E&10E&
l"M!10%E&&'()-S ,310%E&&'()- ,*10%E&&'()- "10%E&&'()-4|[:bU4/   s10%&&'()-
l 10% &'()- `t10%&&'()- f 10%&&'()-  FM!10%&&'()- FM!10%&&'()-|[:bU4/
y910%!&'()-  Vy910% &'()-   y10%p$p&'()- l y10%,&,&'()- @"10%&&'()-
@L10%&&'()-UX[|_RE8/  10&10&10&l10%&&'()-t Y( 10%&&'()- S,210%&&'()-
S*10%&&'()- Y &10%&&'()- X|[:RE8/   Ss10%E&&'()- F10%E&&'()- Fs10%E&&'()-
!10%$&'()-  !10%E&&'()- 'm10%E&&'()-|[:RE8/   3"10%E&&'()- x 10%_ _ &'()-
_ 10%Z&'()-   10%&'()-  10%E&&'()-  fM10%E&&'()- *,2|[:RE8/
,f2"10%E&&'()- l#!10%E&&'()- ifl:10%P E&P &'()-  (T@fl:10%7#&'()-
fl:10%&'()-  ,L*10%E&&'()-2AvU4/  910%m&m&'()- lM!10%m&m&'()-
lM!10%m&m&'()- 'm10%m&m&'()-10E&10E&10E& 4 10%E&&'()-zAPRads|[:vU4/
Fy310%m&m&'()- K ~`10%#&'()- S 10%m&m&'()- 9M10%m&m&'()- `10%m&m&'()-
10%m&m&'()-|[:vU4/   S(10%m&m&'()- l #@10%m&m&'()- ,`f&10%$&'()- f&10%0g
0&'()- ^@L10%&&'()- \`@L10%P"&'()-PQRS`vU4/  s!10%m&m&'()- tLs!10%!&!&'()-
'10%m&m&'()- 10m&m10m&m10m&m l% 10%m&m&'()-t S010%m&m&'()-lnq|[:vU4/   @
10%m&m&'()-t  10%m&m&'()- S10%m&m&'()- `10%m&m&'()-  



10%m&m&'()- Ls!10%m&m&'()-14<D|[:vU4/   ^! 10%&'()-t 4! 10%?&'()- f
10%m&m&'()- `10%m&m&'()- `10%m&m&'()- @ 10%mJm&'()-DIQ|[NA4/
10m&m10m&m10m&mt /10%m&m&'()- f/10%m&m&'()-  3.-10%m&m&'()-  Z!t10%#&'()-
S!t10%&'()-=?BE|[:NA4/ 10 @10%&&'()-t @10%&&'()- st10%&&'()- F`!10%&&'()-
F`!10%&&'()- 'm10%&&'()-E|[:NA4/ 10 @@/10%&&'()-t `!g10%&&'()- L10%&&'()-
fL!10%M&'()-& fL!10%&&'()-& l 10%&&'()-9),18~|[:NA4/ 10  0&10%&&'()-t
y&310%n!&'()- `y&310%    &'()- $10%&'()-@ K$10%i&i&'()-@ $10%&'()-@~ &FvU4/
Y!10%&&'()- '10%&&'()-10&10&10& 510%&&'()-  4310%&&'()- y210%&&'()-
F|[:vU4/   M!10%&&'()- L 10%&&'()- S 10%&&'()- @10%&&'()- s10%&&'()- Y!10%
%&'()- Y`ekzY8vU4/   `L$10%#&'()-- L$10%ici&'()-- !&10%c&'()---
@!S10%&&'()- - s `10%&&'()--!M!10%&'()-k/pvU4/  YM!10%m m&'()- YM!10%&&'()-
',m10%m&m&'()-10&10&&10& 210%&&'()-  Ss0y#10%&&'()-p6$|[:vU4/
&S-10%&&'()-& 10%m&m&'()- 10%m&m&'()-4 s10%m&m&'()-   10%m&m&'()-
9!10%m&m&'()-|[:vU4/   L#10%m&m&'()- , z10%m&m&'()- `L10%m&m&'()-
S10%m&m&'()- 10%m&m&'()- kS-10%&'()-& \|[:vU4/   f0#10%m&m&'()-
`$L-10%m&m&'()- &*M10%m&m&'()-  %10%&'()-& t %10%!Z%!&'()-&
%10%66&'()-&\+zY8/   F!10%2&&'()-- 'm10%2&&'()- -10m&m&10m&m10m&m@
9$10%m&m&'()- 3f 10%m&m&'()- @2M!10%m&m&'()-+w X|[:zY8/    ,M10%2&&'()-
l!10%2&&'()- s!10%2&&'()- l T 10%2&&'()- l&!10%2&&'()- F!10%$&'()-@|[:zY8/
3,$z#10%W"W&'()- ,#`10%2&&'()- ,10%2&&'()- L10%2&&'()-  10%2&&'()-
s!10%2&&'()-3 ,MrQ0/ F`!10%&&'()- s'm10%&&'()- 10 10 10!,$z#10%&'()-
j,$z#10%b!b&'()- ,$z#10%$&'()-M0||[:rQ0/  SM10%&&'()- `10%&&'()-
L!10%&&'()-  l  10%&&'()-  l@ 10%&&'()- F`!10%l=%l&'()-(x|[:rQ0/  `'
10%&&'()- Y %10%&&'()- F10%{ &{ &'()- &0F10%; &'()- @10%&&'()- 10%&&'()- x
-<vU3/ !tF#10%[|[|&'()-z F#10%#&'()-z 'l10%E&&'()-10&10&10& *10%&&'()-
S(f10%&&'()- <{}{Z9vU3/ !t   



s10%E&&'()- Z 10% " &'()-  10%&'()-!$h 10%&'()- fs10%E&&'()-
F#10%&'()-z2"m|[:vU3/ !t  )g10%E&&'()- l`'!10%E&&'()- l% 10%E&&'()-  l&$
10%E&&'()-  #10%E&&'()- YF- 10%E&&'()-E|obU4/ ! L'm10%G%G&'()-10E&10E&10E&
F110%E&&'()- /s10%E&&'()- -@ 10%E&&'()- , 10%E&&'()-3UW|[:bU4/ !
3`10%G%G&'()- 9'10%G%G&'()- f#f10%G%G&'()- F M10%G%G&'()- f10%G%G&'()-
l10%G%G&'()-W\gs$|[:bU4/ !  !10%G%G&'()- y&!10%G%G&'()-  310%G%G&'()-
t5sy10%#&'()- >=sy10%%&'()- &:10%G%G&'()-F$ssfY8/ !
`'10%X&&'()--10G%G10G%G10G%Gs10%G%G&'()- *s10%G%G&'()- @)G10%G%G&'()-
`'F10%G%G&'()-39>Y^zY8fY8/ !  P`10%g&'()- - `10%%&'()- !$`10%{ { &'()-
V#10%P!P&'()-g!#10%&'()-g #10%#&'()-g^a}zXJ<8/ !   10tt 10tt!("10%tt&'()-
S("10%X&&'()- 3S#10%w%&'()- 3S#10%X&&'()-!s$Ss10%mX&mX&&'()-  mL+8
z10%d"&'()- z10%2&&'()- t10%2&&'()- YM!10%wl#w&'()-f YM!10%2&&'()-f
&'10%2&&'()- 10tt"0ux{|[:+8 z1 @ +10%2&&'()- ,"10%2&&'()- F 10%2&&'()-
xL10%L"$L&'()-  L10%2&&'()- z10%!&'()-{a!"#$|ZL>0 10 10 10!%&!10%&'()-&
%&!10%2&&'()-& "10%2&&'()- 9! 10%2&&'()-   10%2&&'()-$0<KQ`|[:L>0 10
9-10%m&m&'()-   M10%m&m&'()- -10%m&m&'()- S#10%m&m&'()- l10%m&m&'()-
'm10%m&m&'()-|[:L>0 10 Y 3@10%m&m&'()-  Km 10% Z% &'()- m 10%&&'()-
,Z10%g#&'()-   ,Z10%&&'()-  3`10%m&m&'()-<KLMN|[NA4 



110m&m10m&m10m&m )10%m&m&'()- ' 10%m&m&'()-G !10%m&m&'()-  f@&10%m&m&'()-
S&10%m&m&'()-NZgm||[:NA4 110 l`!10%m&m&'()-  ,#z10%m&m&'()- F M10%m&m&'()-
,10%m&m&'()- F10%m&m&'()- 'l10%m&m&'()-|[:NA4 110 010%&'()- =10%$&'()-  R
10%6#6&'()-,  10%$&'()-, L`10%m&m&'()-  10%m&m&'()-MPSV$|[:NA4 110 9-
10%m&m&'()-' S `!10%m&m&'()-  S010%m&m&'()- S(10%m&m&'()- Sf 10%m&m&'()- Y
10%m&m&'()-.qP/ Ky#10%m&m&'()-& 9 `10%m&m&'()-& S@10%m&m&'()-&
Y10%m&m&'()-& 10mm 10mm 10mm!9- 10%mm&'()-'.|[:qP/ Ky# P10%3&3&'()-
f310%&'()- f310%{&'()- f310%$&'()- t10%m&m&'()- 9!10%m&m&'()-6a?|[:qP/ Ky#
--10%m&m&'()- +s!10%m&m&'()-3 S(10%m&m&'()- Y"!10%mH$m&'()- ,S"10%m&m&'()-
(Y10%m&m&'()-?ABCDQryW6  3#10%#&'()- !3#10%KK&'()-  3#10%#&'()-
',m10%&&'()-10m&m10m&m10m&m!y10%m&m&'()-|[:yW6   M!10%&&'()-
p9!10%S&S&'()- @L!10%&&'()- !0fG10%#&'()-1 _fG10%&'()-m `10%&&'()-'\vU4
3!10% &'()-  3!10%E&&'()-  'm10%E&&'()-10&10&10&1 f@Sf)#10%&&'()-:m
Sf)#10%&&'()-:\8|[:vU4   F 310%E&&'()- !10%E&&'()- F s10%E&&'()-
@10%E&&'()-1 y-10%E&&'()-m @3!10%L%&'()- VY|[:vU4   ,10%E&&'()-  Y
`M10%E&&'()- 10%E&&'()- F 10%E&&'()-1 ll10%E&&'()- m 10%E&&'()-Y/w|[:vU4
l )`10%E&&'()- ,(#10%E&&'()-  y&10%E&&'()- Y $10%E&&'()- 1 Y @#M10%E&&'()-m
!10%E&&'()-,|[NA4 10E&10E&10E& l 



110%E&&'()- @90 10%E&&'()- l .:10%E&&'()-1 -!10%E&&'()-m l Y+ 10%E&&'()-
8T|[:NA4 10 @S#10%&&'()- @S#10%|&|&'()- -#10%&&'()- f-#10%&$&&'()-1
yG-#10%9&9&'()-m L',10%&&'()- /|[:-410% ~@"#10%%&'()-  @"#10%"&'()-
@"#10%&&'()-  T L!}10%&&'()-1 S #10%"&'()-m S #10%x&x&'()-bA410%  l
t!10%2&&'()- @#10%2&&'()- ,@10%2&&'()- 310%2&&'()- `'10%2&&'()-
10%10%GF|[:A410% 3 y10%2&&'()- 3 M10%2&&'()- l,m10%2&&'()- y10%2&&'()-
10%2&&'()-   910%2&&'()-$2}|[:A410% ,' 10%2&&'()- F !M10%2&&'()-
,T#10%2&&'()- 3 Y10%2&&'()- ,g 10%2&&'()- 3 10%2&&'()- 7!"#$1RvU410
F#10%p#p&'()- '10%&&'()-102&102&102& l 110%2&&'()- @&0!10%2&&'()- Y
):10%/%&'()-R3zQ|[:vU410  F 10%&&'()-  L10%&&'()- 9g 10%&&'()- F  10%&&'()-
3 s10%&&'()- F#10%N#&'()-Q^|[:vU410   10%&&'()- Y Y@10%&&'()- Y 10%&&'()- Y
10%&&'()- @yS 10%&&'()- S10%&&'()-?BCDES`vU410 F10%$&'()-
'10%$&'()-10&10&10& @(10%&&'()-  "z 10%&&'()- Sy 3"10%&&'()-`fm|[:vU410
,#10%$&'()- 10%$&'()- 10%$&'()- 10%$&'()-  @10%$&'()-  10%$&'()-$Gj
|[:vU410  810%&'()-Z L610%$&'()-4 '10%$&'()-s $ 10%$&'()- L! 10%$&'()-
10%$&'()- zY810  5`F$10%>$&'()-s- F$10% &'()-s- 'm10%>$&'()--10$10$10$ 



10%$&'()-m  810%$&'()-ZPPt|[:zY810   KL3"10%>$&'()-M & 10%~>$~&'()- 9
10%>$&'()- 10%>$&'()- 10%>$&'()-G F$10%v"&'()-s%A|[:zY810   F510%>$&'()-
1G 10%>$&'()- /10%>$&'()-3 f'm10%>$&'()- f,10%>$&'()- @L3"10%!&'()-M,vU410
@10%$&'()- -10%$&'()- Fm10%$&'()- ',10%$&'()-10>$10>$10>$ !FS810%>$&'()-,;
|[:vU410   10%$&'()- 10%$&'()-  &f10%$&'()- 10%$&'()- 10%$&'()-
S#y10%$&'()-u vU410 03`!10%$&'()- s'm10%$&'()-10$10$10$ /10%$&'()-t -
10%$&'()- "10%$&'()- P*lG|[:vU410  |Hs 10%$&'()- 9310%$&'()- 10%$&'()-
f10%$&'()-  10%$&'()- +3`!10%X X&'()-Gj|[:vU410  y2m10%$&'()- @/:10%$&'()-
|D+@ 10%$&'()- C&@ 10%$&'()- 10%$&'()- S&10%$&'()- vU410 Sl10%$&'()-
@10%$&'()-  10%$&'()- &'m10%$&'()-10$10$10$  410%$&'()- b+|[:vU410
10%$&'()-4 910%$&'()-  10%$&'()- sF10%$&'()-  s10%$&'()- #10%$&'()-  :zY810
lM!10%E#E&'()-&- 'm10%T#T&'()-3-10$10$10$ @10%$&'()- 910%$&'()-
@8Z10%$&'()-:|_|[NA41010T#T10T#T#10T#T y10%T#T&'()-. y10%TO#T&'()-.
y10%TO#T&'()-. y10%TO#T&'()-. @lM!10%w&'()-& b|[:NA41010 z10%_&'()-
z10%*&'()-  z10%x$&'()-  4@Fs!10%N!N&'()-: Fs!10%x$&'()-:
`'ll10%x$&'()-4|[NA41010x$10x$10x$ 7z 10%x$&'()- y/z 10%x$&'()-
(Z10%x$&'()-   @ 10%x$&'()- z10%!&'()- +L|[NA41010x$10x$10x$ 5 10%x$&'()-9!
9@ 10%x$&'()- @l:!10%((&'()- Hxl:!10%bx$b&'()- 'm10%x$&'()- sx}|[:NA41010
SSS10%`$`&'()-M SSS10%`]#`&'()-M `s 10%[$[&'()- 0` 10%>$>&'()-s
9@10%`$`&'()- L'Z10%`$`&'()-}|_RE810110`$`10`$`10`$`3 10%`$`&'()-G  `
1&10%`$`&'()-L L- 10%`$`&'()- 9(:10%`$`&'()- y$10%`$`&'()-IM !|[:RE8101 `
10%`!`&'()-& `,10%`!`&'()- `y10%`!`&'()-: `10%`!`&'()- ys-10%`!`&'()-
`'l10%`!`&'()-!"["k"q"""|[:RE8101 `<@10%`!`&'()-  l:m10%`!`&'()-4
a9&010%"&'()- 9&010%`!`&'()- -10%`!`&'()-  s, 10%`!`&'()-"""""""""#yX7101 @
10%'$'&'()-  y`-10%'$'&'()-   10%'$'&'()-
9'm10%'$'&'()-10`!`10`!`10`!`f/10%`!`&'()-"#6#?#J#O#V#_#|[:yX7101
,10%!&'()-l  "F 10%!&'()-l  `F 10%''&'()-l  Y F 10%$&'()-l 1 F 



10%!&'()-l ` `10%'$'&'()-_#q#x###$$|[:yX7101  S 10%'$'&'()- L@-10%'$'&'()-
L10%'$'&'()- L10%'$'&'()-31 ,10%!&'()-l ` q,10%'$'&'()-l $J$%%e%%%|[:yX7101
y2S10%'$'&'()- 010%'$'&'()-  s,/S10%'$'&'()-  @/ 10%'$'&'()-1
L'-10%'$'&'()-` L#T10%'$'&'()-%%%%%%%&&vU410 fF10%:!:&'()- @10%:!:&'()-G
3s@10%:!:&'()- 'm10%:!:&'()- 10'"'10'"'10'"'`
l510%'"'&'()-&&D'L'O'U']'|[:vU410  1F%10%:!:&'()-Z (m10%:!:&'()-
9%10%:!:&'()- `3T10%6!6&'()- sm10%:!:&'()-` f:10%:!:&'()-s]''
(('(.(0(|[>vU410   10%&'()- iyL6 10%&'()-z  yL6 10%B!B&'()-z 0-10%!&'()- /
10%:!:&'()-` +10%::&'()-0(2(4(5(6(7(C(I((}\;10   9`!10%t%t&'()-
L310%tt&'()- &'m10%t%t&'()-101010 410%&'()- 10%&'()-()@)E)H)))|[:}\;10  &
10%t%t&'()- &10%t%t&'()-  10%t%t&'()- s10%t%t&'()- LFt10%t%t&'()-)
910%t%t&'()- )))))t**|[:}\;10  `8 10%t%t&'()- 9210%t%t&'()- YL010%t%t&'()-
`s-10%t!t&'()-l 9&S10%t< t&'()-) L# 10%t%t&'()- **+++++++naTG10
`810t%t10t%t10t%t,L0410%t%t&'()-L010%t%t&'()-(10%t%t&'()-'s10%t%t&'()-
10%t%t&'()-G +++f+s+y+,|[:aTG10  9m10%%"&'()- N&10%&'()-% &10%%"&'()-
L!10%%"&'()- L-10%%"&'()-) s'm10%%"&'()-,2,7,C,J,P,-|[:aTG10  L`'10%%"&'()-
10%xx&'()-% K 10%%"&'()-  10%1&'()- t5 10%;);&'()-)
910%%"&'()---*-4-9-=-@-A-zY8+G10%" 710%%"&'()-- S410%&'()-- .@10%%"&'()-'-
.@10%&'()-'- ".@10%] !]&'()-'-!L`'10%&'()-A-B-C-P-V---.bAG10%"
pF10%7%"7&'()-f 9S10%%"&'()-  9`10%%"&'()- @`,10%%"&'()-
`'l10%%"&'()-10%"10%"....d...|[:AG10%"  9!10%%"&'()- 9, g10%%"&'()-
9`10%%"&'()-  10%%"&'()- F10%5!&'()-f {F10%&'()-f...../ /|[:AG10%"
%10%&'()-G  %10%&'()-G  (%10%%"&'()-G  3  %`10%U&'()-3  `3  %`10%&'()-3  #3
%`10%%"&'()-3  /P////////vU40% FL@10%$&'()- s',m10%$&'()-10%"10%"10%"
`610%%"&'()-  `,510%%"&'()- 



L`3m10%%"&'()- /0"0&01001|[:vU40%  3l10%$&'()- `10%$&'()- ,10%$&'()-
10%$&'()- {310%$&'()- 10%$&'()- 11'1/1p111|[:vU40%  H00910%T T &'()-R
@/10%$&'()- P*10%$&'()-  *10%``&'()- Iz  @10%$&'()-@
@10%#&'()-@111111122vU40% @10%'$'&'()- `'Y10%'$'&'()-10$10$10$
0910%$&'()-R 0910%&'()-R s 0910%&'()-R2A2N2X2c2f2i2|[:vU40%   @10%'$'&'()-
&10%'$'&'()- Y  10%'$'&'()- &10%'$'&'()- &10%'!'&'()-
@10%'$'&'()-i2q222|[:vU40%   @10%'$'&'()- &10%'$'&'()- Y  10%'$'&'()-
s10%'$'&'()-  S`f10%'$'&'()-3 @10%'$'&'()- 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 Fontrt_#)05
:@DJTMOdQRWWZicl0tw|M42wLX"L6T*Q+"%*.360<@DHFLxOSW\`cwgioVr#vx{z&~,hqR#MC#D
"6%(B*,./468:<>@BDFHJLNPRTVXZ\^`bdfhjlnprtvxz|~
"$&(*")6=GgNaPSxUZEetDZTD!.)[07??G2OU[0dkrQy)s6@sKP8jL"%@)9,.12rstuvwxyz{|}
~>r  I&m> !["#s&&'(!+%-803?45M78::x;<=>cACEFGQH"JK0M%NN.PfPRR;
SSTT$UU~VW,XVZ[f\]^cjfiAm#opsct/wy~BILYP _cUd:LBoEv_-`%R|o :fW2eIhPF
%RtP5M7e6Lno-\ `jHVl1BTR     ,m%e / N     Cfz!b.Cg9yb4_2KnO%{T
!$")%&&(L*O,'.X/02u3W4W56!889%:~=???Y@C8EEGsHKKNOEOO<Q>RRUXVW=XZ][[_`qbcdef
/gqhsjj^kl9mmmJrrtduJvpvv5wwww/xxxx yQyyy;z{zzzzz{M{||X}~~:/!A]gaEo8#CIXr}
+;CJPZq5FOW]cQ'lw2ADE~Fkp\+Mx<W$^{$N.?\YRQ` , G:}!""#_#$%&]'0(()*+,-A-..
//112i22   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~  



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


