WD 2004/ 022558 PCT/ US2003/ 027956 HYDROXY ALKYL SUBSTI TUTED

1, 3, 8- TRI AZASPI R(J 4. 5] DECAN- . 4- ONE DERI VATI VES USEFUL FOR THE TREATMENT OF
ORL-1 RECEPTOR MEDI ATED DI SORDERS 5 CROSS REFERENCE TO RELATED APPLI CATI ONS
Thi s application clainms the benefit of U S. Provisional Application
601409, 36 ? on Septenber 09, 2002, which is incorporated by reference
herein iW 2%0 % rety. 10 FIELD OF THE | NVENTI ON TRET /M%@@%(Wt ¥nvention is
directed to novel hydroxy al kyl substituted
1,3,8-triazaspiro[ 4.5] decan-4-one derivatives useful in the treatnent of

di sorders and conditions nediated by the ORL-1 G protein coupled receptor.
15 More particularly, the conpounds of the present invention are useful in
the treatnent of disorders and conditions such as anxiety, depression,

pani c, nmani a, I i LSqQr n eur opat hi c

pai n, acute %%Pd'%&?ﬂm g"%gjf'ﬁhﬂbg%aﬁéwggp M“gW‘EP hosi s,

thibz?phreni aapsmv'g‘(r)waswhselwpth IORE TlsEquEAmEN'rrtoF oaaui;imsaﬁma dﬁrs, gravi ngs,
i abetes, cardiac arrhy [ syndr one ohn's di sease,
urinary incontinence, adr enfﬂ‘g%'&féb ggkggggentl on deficit disorder (ADD),

attentiongdeficit hyperactivity disorder (ADHD), Al zheiner's disease, for

i nproved cogni tion rR "BEVeRPRCE 10 “: ?_:!.;?l 3 | on. 25 BACKGROUND COF

THE | NVENTI ON The O ein coupl ed receptor,

al so known as tmﬁisap&kﬂl%ﬁfclaﬁnsrtﬁﬁﬁaﬁéﬁ! ofu\/@Pfdvrssdnalrmm@.d in 1994, and was
di scovered based on 1ts honol o e classic delta-fe%CP 1), mu- (OP-3),

and kappa- (%3409)134ilefl op Sentemhy %%Pé\ﬂzo?ﬂé”msf‘cﬁpﬂ’?@f’éﬁyﬁe GO ed receptor 30
does not bi rngkré@iRindis@ntileands with high affinity. The am no acid sequence of

ORL-1 is ,47% identical to the opioid receptors overall, and 64%identical in
the tra?\%rrenbrane domai ns. (Nature, 1995, 377, 532.) 1 WD 21X4/022558
PcT/ 032003/ 027956 FIELD OF THE INVENTION

The present invention is directed to novel hydroxy alkyi substituted
1,3,8-triazaspiro[4.5]decan-4-one derivatives useful in the treatment of
disorders and conditions mediated by the ORL-1 G-protein coupled receptor.

15  More particularly, the compounds of the present invention are useful in the
treatment of disorders and conditions such as anxiety, depression, panic,
mania, dementia, bipolar disorder, substance abuse, neuropathic pain, acute
pain, chronic pain, migraine, asthma, cough, psychosis, schizophrenia,
epilepsy, hypertension, obesity, eating disorders, cravings, diabetes, cardiac

20 arrthythmia, irritable bowel syndrome, Crohn’s disease, urinary incontinence,
adrenal disorders, attention deficit disorder (ADD), attention deficit hyperactivity
disorder (ADHD), Aizheimer’s disease, for improved cognition or memory and
for mood stabilization. '

25 BACKGROUND OF THE INVENTION
The ORL-1 (orphan opioid receptor) G-protein coupled receptor, also

known as the nociceptin receptor, was first reported in 1994, and was
discovered based on its homology with the classic delta- (OP-1), mu- (OP-3),
and kappa- (OP-2) opioid receptors. The ORL-1 G-protein coupled receptor

30 does not bind opioid ligands with high affinity. The amino acid sequencé of
ORL-1 is 47% identical to the opioid receptors overall, and 64% identical in the
transmembrane domains. (Nature, 1995, 377, 532.)



The endogenous |igand of ORL-1, known as nociceptin, a highly basic 17 am no
acid peptide, was isolated fromtissue extracts in 1995. It was nanmed both
noci ceptin, because it increased sensitivity to pain when injected into
nouse brain, and orphanin FQ (OFO) because of the term nal 5 phenyl al ani ne
(F) and glutam ne (0) residues that flank the peptide on the N- and
C-terniﬁ%oﬁggﬂ@§?ively. (WD97107212) Noci ceptin bi nEFKYST8354561 receptors
causes inhibition of CAMP synthesis, inhibition of voltage-gated cal ci um
channel s, and activation of 10 potassium conductance. In vivo, nociceptin
produces a variety of pharmacol ogical effects that at tines oppose those of
the opioids, including hyperalgesia and inhibition of norphine-induced

anal gesi a. Mit anThéefddgehdis higdr@ of ORLCIERidwh dsTREIPépinSa RigMbEGE t er per for mance
in | earning d ,rrerrur\é t asks.. OIhe(ge m;;t ant mce also have normal responses
to painful st/ PP acid geptide. wag isojated rup figsue extragis|a 199%; 1k¥23 but ed | expressed
t hroughout  t RnedbolfRAbdepth, béddubditlinbr@aded sehstivity & phirbweensiedtad cord. In the

spi nal cord,._the L-1 receptar j in bo t he dorsal and ventral
horns, and pPRJTRUSEPral °’I‘?E§"'%E§Zb?éfﬁ?&a‘i’sr‘? e ficial lanina of the
dgr sa:c hosn, ;;]mhﬁéleniaa ﬂ'-g lahdgiutaniviel (€)) Agiduésd tlhetrf&nk)fherpéﬁiid"eedhttﬁé N-termnate.
Therefore, the ORL-1 has an i role in nociception transm ssion in
t he spinal cﬂ}dcp'tef’ﬁlnb’eﬁ%f’é’"veéyoﬁ\gggffégﬂ%h recent studi es wherein nociceptin,
when given to mice by i.c.v. injection, induced hyperal gesia and decreased

| oconotor activity.. (Brit.. J. har macol . 2000, .129, 1261.) 25 Ito, et al.,
in EP 0997464 di &‘é%é"&"k["g'!'%!‘%‘?g‘aéé%cﬁm"ﬁ[%%sd@&%l -"4’-‘61%@3’ conpounds as ORL-1
recep:1 f)r agosyhmlbsis, ihtﬁlﬁiﬁdﬂof&dta?é@b@&%blﬁi&m@har}d&%, hrid@ctimilon el i an subj ects.
30 Ho et .al., in,P upli.cati on WO 01/ 36418. di scl ose
tri azas\g? oo@é?ﬁﬂh‘e@"ﬂf%cﬁi Eh"'vgf pacigepyp R’%&“cﬁi)??ﬂ?'?fqyr%’cept or subtypes useful
in the treaphaenicolvigical effeets that attibresioppateithosd @pthe dpividspinclbditges nel | i t us,

nt i penc vas tor, di sturbances. 2 WO

SRS S0 DETBRPAS30s cBSBL LR oRerdgbBS TR fhg! 1 bece
W00106545 dackiigroeictptiniecebiorsistow better performance in learning and memory
tasks. These mutant mice also have normal responses to painful stimuli.
15
The ORL-1 receptor is widely distributed / expressed throughout the
human body, including in the brain and spinal cord. In the spinal cord, the
ORL-1 receptor exists in both the dorsal and ventral horns, and precursor
mRNA has been found in the superficial lamina of the dorsal horn, where
20 primary afferent fibers of nociceptors terminate. Therefore, the ORL-1 has an
important role in nociception transmission in the spinal cord. This was
confirmed in recent studies wherein nociceptin, when given to mice by i.c.v.
injection, induced hyperalgesia and decreased locomotor activity. (Brit. J.
Pharmacol. 2000, 129, 1261.)
25
ito, et al., in EP 0997464 disclose 1,3,8-tnazaspiro[4.5]decan-4-one
compounds as ORL-1 receptor agonists, useful as analgesics or the like in

mammalian subjects.

30 Hohlweg et al., in PCT publication WO 01/36418 disclose
triazaspirodecanones with high affinity for opioid receptor subtypes useful in
the treatment of migraine, non-insulin dependent diabetes meliitus, sepsis,

inflammation, incontinence and / or vasomotor disturbances.
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| i gands for the nociceptin receptor ORL-1 and the use of said conmpounds as
noci ceptin receptor inhibitors useful in the treatnent of pain, anxiety,
cough, 5 asthnma, depression and al cohol abuse. Higgins, et.al., in European
Forum of Neurosci ence 2000, Brighton, U K., June 24-28, 2000, Poster 077.22

di scl ose - 3aS)-2, 3,3a,4,5, 6-
hexahydrg'ng%?"%é | en-1-yl } 1- phenyl -1, 3, 8-t nazaspi rd’ﬂl.uéfo&%zg?@- one usef ul

10 as cognition enhancers. W now describe novel small nol ecul e nodul ators
of the ORL-1 receptor, useful for the treatnent of disorders and conditions
medi ated by the ORL-1 receptor, such as anxiety, depression, panic,
denentia, mania, bipolar 15 disorder, substance abuse, neuropathic pain,
acute pain, chronic pain, mgraine, asthm, cough, psychosis,

schi zophreni a, epi sy, . h Lon, j i N i sorders, cravings,
di abet es, cardi a?“%ﬁg?ug&%ﬁg?ﬂprﬁgﬁ?‘é%|"X"@@@i%“%%sﬁﬁgér h'ﬁgaﬁt' ohn' s di sease,

uri nary i ncoligandsiocthe naciceptintecdpton®OREB1 and #tetusa bf said cadegaundd asdi sor der ( ADD) ,
attention defjicit. eractiVvi i sor.der Al zheiner' s di sease,
for inpr oved“c’:‘%geh?’{]'?é i ‘Pr’%?{’?g'lé’ﬁ'g tSfednhdrrblen, Bl BB o\ iy o THE
| NVENTI ONS5 Thestiena slepriession/andtalaoholiabusk.r ect ed t o conpounds of the general
formula 25 (1) R /-NR30 J)n (l) )a N(Re (L1) Mi m(R6)g 3 WO
2004/ 022558 PCT/ US2003/ 027956 wherein R is selected fromthe group

consi sting of RAHiddingH¢tRY in European Forum of Neuroscience 2000, Brighton,

UK., June 24-28, 2000, Poster 077.22 disclosed, 8-[(1R,3aS)-2,3,3a,4,5,6-
hexahydro-1H-phenalen-1-yl}-1-phenyi-1,3,8-triazaspiro[4.5)decan-4-one useful

10  as cognition enhancers.

We now describe novel small molecule modulators of the ORL-1
receptor, useful for the treatment of disorders and conditions mediated by the
ORL-1 receptor, such as anxiety, depression, panic, dementia, mania, bipolar

15 disorder, substance abuse, neuropathic pain, acute pain, chronic pain,
migraine, asthma, cough, psychosis, schizophrenia, epilepsy, hypertension,
obesity, eating disorders, cravings, diabetes, cardiac arrhythmia, irritable bowel
syndrome, Crohn'’s disease, urinary incontinence, adrenal disorders, attention
deficit disorder (ADD), attention deficit hyperactivity disorders (ADHD),

20  Alzheimer's disease, for improved cognition or memory and for mood

stabilization.

SUMMARY OF THE INVENTION

The present invention is directed to compounds of the general formula

25 (1)




-CGCG(CReR)1.3 X - -(CRcR)j.3 GG X RB RA and RA RB each RA and RB is
i ndependently selected fromthe group consisting of 5 hydrogen and
Cldal kyl; each Rc and R D is independently selected fromthe group
consi sti ng of hydrogen, hydroxy, carboxy, Cl.talkyl, Cl4al koxy, nitro,

Che ar y Woghu B b1 Lol Sromry1 or et er ocyel onl RS SHSP Ben: 15

opt i onal I y substitut ed with one or 10 nore substituents i ndependent |y

sel ected from hydroxy, carboxy, Cl4al kyl, Cl- 4al koxy, nitro, cyano or
N(RE) 2; each RE is independently selected fromthe group consisting of

hydr ogen and Cl4al kyI 15 X is sel ected fromthe group consisting of -NR R2,
-C(O -NR R2, - NRwhereéip -SR, -SOR, -S02R, -S-(C24al kyl}NR R2,

-S-(C24al kyl ) -N 4 IkyI) NR R2 and
-sor (C'al kyl ) - N&Rﬁ%\%‘ere 'nii iﬁ%@"”p ‘%?slf’&‘ & ion of the - S (C24al kyl ) -NR R2,
-SO (C'al kyl ) - NiRRDHor - SO (C1- 4al kyI )-NR R2 gromp?i s optionally
substituted wthl ode or nmpre substi t:g nts. ZP) [ ndbpdndent ly selected from

A

car boxy, hydf —V-" yaldkyChtarkyl , SR 3'C1C ,4‘a¥ koxycar bonyl or
- CONRLR2; each d R is i ndegﬁ@dent ly sel ectp@’dRﬁr om the group consisting
of hydrogen Cl Bal kyl, Cl1 _4~al koxy, Cl 4~al koxycar bohyl, cycl oal kyl,
cycl oal kyl -C, _ @andriﬁn?cln@ﬁneydmgaelamed&E@nmgmwnylbtjngpﬂrt| ally

unsat ur at d Ogg 1\,;gl %k 25 4al kyl , aryl, arCl4al kyl, arC'al koxy,
het er oary et oary 26 al Ky het er ocycl oaI kyl,

het er ocycl oal kyI eth/A{] dogiR’ Smmeﬂmlﬂalskiyﬂed fr@@)egml}n gonsigir@)of ar Cl4al kyl ,
het | d - 00O |,
G0 O ar G 438ispen ORI LARAGYEL B Chiatobh ThD SEELABR Mt - XD O 2T
C( O het er oara}rCHaIKM( @t@oa@t@mgtgm@aalwlwhewwheiam @ a-sakylBal kyI cycl oal kyl ,
30 partially M@&M RE@RcfaRIIB Kbent Rloplionaflf &Lgﬁht'éukmth BR 6 caryl or

heterocycloa roup one part substituent group, is

opti onal 1§ wwsﬁpbﬁjﬂt@dtsmwmommwgmmm2@@@PGBﬁa%kyl Wit h one or nore
substi tuent s jxpeeRRBASEAG ¥ NRF)gCt ed from hal ogen, hydroxy, carboxy,

C, aal kyl ci4al ko grifluoromethyl, trifluoronethoxy, nitro, cyano,
(O - d sal kyl , |RCax ipdenepderyly selRgtegirom the greun consistiiggfl , N( RE) -
hydrogen and Cy4alkyl;
15 X is selected from the group consisting of -NR'R?, -C(O)}-NR'R?, -NR'-

C(0)-R% -OR’, -SR’, -SOR", -SO;R’, -S-(C.4alkyl}-NR'R?, -S-(C_4alkyl}NR'-
C(0)O-C(CHa)k, -SO-(Cy4alkyl)-NR'R? and -SO(C14alky!)-NR'R?; wherein the
alkyl portion of the -S-(C“alkyl)-NR’Rz, -SO-(C14alkyl)-NR'R? or -SO2(Ca.
salkyl}-N R'R? group is optionally substituted with one or more substituents

20 independently selected from carboxy, hydroxy, hydroxyCi_salkyl, Cq4alkyl, C;.
salkoxycarbonyi or -CONR'R;

each R' and R?is independently selected from the group consisting of
hydrogen, C,.galkyl, Cysalkoxy, C_salkoxycarbonyl, cycloalkyl, cycloatkyl-C;.
+alkyl, partially unsaturated carbocyclyl, partially unsaturated carbocyclyl-C,.

25  ,alkyl, aryl, arCi4alkyl, arCs4alkoxy, heteroaryl, heteroaryl-C44alkyl,
heterocycloalkyl, heterocycloalkyl-C14alkyl, -C(O)-C¢alkyl, -C(O)-aryl, -C(0)-
arCy4alkyl, -C(O)-heteroaryl, -C(O)-heterocycloalkyl, -C(O)O-cycloalkyl and -
C(0O)0-aryl, -C(0)O-arC,4akyl, -C(O)O-(partially unsaturated carbocyclyl),
C(O)-heteroaryl, -C(O)O-heterocycloalkyl; wherein the Cy.galkyl, cycloalkyl,

30 partially unsaturated carbocyclyl, aryl, arCs4alkyl, heteroaryl or heterocycloalkyl

group, whether alone or part of a substituent group, is optionally substituted
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C(O C(CH3h, -Cl4al kyM\(RE) _C(O) O Cldal kyl and -N(RE}C(O O Cl4dal kyl, 5 aryl,
aryl oxy, cycloal kyl, heteroaryl, aryl substituted heteroaryl am nosul onyl or
Cldal kylthio; alternatively when R and R2 are both bound to the sane
nitrogen atom R and R2 are taken together with the nitrogen atomto which
they are bound to forma heteroaryl or heterocycloal roup; wherein the
het er oar YO W08 het er ocycl oal kyt group is opti onalqgf[@%’g/f’?#%t ed with one
or nore substituents independently selected from hal ogen, hydroxy, carboxy,
Cl-,al kyl, hydroxy substituted Cl., al kyl, ClAal koxy, Cl4al koxycar bonyl,
trifluoronethyl, trifluoromethoxy, nitro, cyano, N(RE)2, aryl, arC, 4al kyl,

heteroaryl, heterocycloal kyl, di(CL.$)al kyl am no-carbonyl,

Cl, al koxycar b@iw;qnem(m}esgbstllqenwimeaendeoﬂy@eleptad krom;halpgen, bydioxyhe aryl ,

arC, ., al kyl, I Kk t optionally
further subst | tu eg'a 'lyh%r“'%&f tﬂnngy@h% ! ?hl{or&H{m&y M@gpg gent ly sel ected

f rom hal ogen, C(0)-Gr-@kyl, Coearionpegrbonyl, N(B WNRE)EEralkWoNR™)- tri f1 uor onet hyl |

trifluoronet i\t r [ ed phenyl;
wherein the 2@%( P‘E?% ﬁ“‘a&ﬁ]ﬁeﬂ?g&”a' @Q%E(Rg @Bzd.% €pendent | y 20
sel ected % omrﬁaarﬂgunwmgwmeyeroamramﬁyt;stngmaﬂeteydarylamnzmul(mwyc;r

tritluoronet t’@/I i fluoromethoxy, nitro, cyano or N(REh R3 is selected
fromthe group c SI 5ting of aryI arCl al kyl and heteroaryl; wherein the

aryl, arCl. eal kylaibmammrﬂ/langﬂoap both bopnd toriz $ame ritfogenibiom, t ut ed with one
or nore SUbStﬁ‘t;{ﬁgﬁ?%m tg\%ﬁ %Phltﬁ’wé‘ﬁhr%&{neﬁ?rf.i@m.&% S‘rQboMBOXy’ car boxy,

Cl4al kyl , ororret uororret nitro, cyano or
N(RE)2; nis famnamtergerm qrmmﬂ@qulergr@m whereip trwmmam Of rom t he group

Ut eger £ R e/ cty Qe G ts hlorBEsun A h SRR sk BRSeh™ OV L T S
fromthe groupﬁe@mh!btsdﬁgledﬁmmlm&gklylh%{ﬂ@ cauey kKengkyl, wHexei n t he doubl e
bond of the b ﬂ\hééﬁ?%%lkﬂ{@uglkb@ @t amﬁ,@?&b&@pgﬁg&éﬂgh tom renoved fromthe

attachnment point t ein’t or C3.sal kenyl
group is opt itifaromethoxy fitio; enane NKR )h apharGrealkyhdreterasy i tuent s 5 independent!ly

sel ected 1 oMyl a¥ikyl, ide QidikyldmimPtditdnyl, €] URbxyeabs-RRERRE Kyl or

15  arylamino-Cq4alkyl; wherein the aryl, arC,.salkyl, heteroaryl or heterocycloalkyl
substituent is optionally further substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, Cy4alkyl, Ci4alkoxy,
trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RE)Z, phenyl or substituted
phenyl; wherein the substituents on the phenyi are one or more independently

20 selected from halogen, hydroxy, carboxy, Cisalkyl, Cy4alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano or N(RE)z;

R is selected from the group consisting of aryl, arCs.calkyl and
heteroaryl; wherein the aryl, arCi.alkyl or heteroaryl group is optionally
25 substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, Ci4alkyl, Ci4alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano or N(RE);

n is an integer from 0 to 2;
30 R* is selected from the group consisting of hydroxy, C4alkyl and
hydroxy substituted Cq.4alkyl;

m is an integer from 0 to 1;



Cl. sal koxy; O is selected fromthe group consisting of cycloal kyl, partially
unsaturated carbocyclyl, aryl, heteroaryl and heterocycl oal kyl; 10 pis an
integer fromO to 5; R5 is selected fromthe group consisting of hydroxy,
car boxy, hal ogen, Cl-salkyl, hydroxy substituted Cl4al kyl, Ci1-6al koxy,
nitro, Eépno NR R2, trifluoromethyl, trifluoronethox Cl4dal koxycar bonyl ,
SSONR YOS o 15 and -C(O}JNR R, q is an i ntt&JSM8Y to 10 Rs i s
selected fromthe group consisting of -(L2)01-R2; L2 is selected fromthe

group consi sting of -Cl4al kyl-, -C2-aal kenyl-, -C2. 20 sal kynyl-, -0-, -S,
-NH, -N(Cl4al kyl)-, -Cl-6al kyl-O, -Cl-6alkyl-S-, -O Cl-6alkyl -,
-S-Cl-fal kyl -, -O C24al kyl -0, -S-C24al kyl-S-, -SO -, -SO2NH,

- SPZN( Cld- ?al kyl %11_3 is seldltledBm the Qﬂb&ﬂco}?a&ikﬁﬁg:o) CRiakyl arfal(@q;ﬁkerfynd -O CCil( O-; R7 is
sel ecte romthe grou onsi sti pg r _parti nsat ur at e
carbocycl yI . whraht RyPe SRET b Forehend oihup s larel oneloalioh A oi n the aryl
ﬁS parti a: I yrdiirm‘red wrﬁtmgbneerrrimnm?mb mewabmaédmgherﬁetmmaalm opr

et erocycl oal.ky roup Ls ti,onal [. ubstityte h one or nore
substi t uent skﬁ?h‘gﬁgﬂﬁ’ﬁﬂﬁ %Pﬁg'éaély 8‘@)?&%&??@Eoﬂﬁ/g’rtggﬁ&sé'gﬁfﬂ{éxy, hal ogen,
Cl. sal kyl 5 Ghdépenkently seledtéd foom dydroxy, fluoid, RE)alkyl, uddratear O @k v |
trifluoronethoxy, C Aal koxycarbonyl, -S02-N(REh and - C(O-N(REh; 30 or a
phar maceut i cMH oQ’ccept able salt thereof 6 WD 2004/022558 PCTI US2003/ 027956
[I'lustrative of the invention is a pharnmaceutical conposition conprising a
pharmaceutically acgeptable carrier and any of the conpounds descri bed
above. An il ust rn of the invention is a pharmaceutical conposition nade

by m xi ng any of conpounds descri bed above and a pharmaceutically 5
accept abl e carri er~1 I'§ splectesframythe group sonsisting Af aysloalkyrRagtials f or naking a

phar maceut i CghsafPAEPErbdcPElyl CAPRet&b ammg@g,cm|@ t he conpounds descri bed
above and a pharnaceuti cal ¥y acceptabl e carrier. enplifying the invention

are methdfs of treati ng disorders and 10 conditions nediated by the ORL-1
receptor in a subjisdinfe§eriRplo towr eof

R®is selected from the group consisting of hydroxy, carboxy, halogen,
Ci.galkyl, hydroxy substituted C,.alkyl, Cysalkoxy, nitro, cyano, NR'R?,
trifluoromethyl, trifluoromethoxy, Cq_alkoxycarbonyl, -SO-NR'R?, -SO,-NR'R?
15 and -C(O}NR'R’,

qis an integer from O to 1;
R®is selected from the group consisting of -(L%)g.-R’;
L?is selected from the group consisting of -C,_galkyl-, -Ca4alkenyl-, -C,.

20 galkynyl-, -O-, -S-, -NH-, -N(C14alkyl}, -C,.2lkyl-O-, -C,salkyl-S-, -O-C,_¢alkyi-,

. -8-C,galkyl-, -O-C,galkyl-O-, -S-Cogalkyl-S-, -SO2-, -SO,NH-, -SO,N(C,4alkyl)-,
-NH-S0,-, -N(C1.4alkyl)-SO2-, -C{O)}-O- and -O-C(O}-;
R is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyi; wherein the aryl,

25 partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl
group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, C,.salkyl, C4galkoxy, nitro, cyano,
N(RE),, trifluoromethyl, trifluoromethoxy, Ci4alkoxycarbonyl, -S0-N(RF); and -
C(OMN(R)z:

30 or a pharmaceutically acceptable salt thereof.



conprising admnistering to the subject a therapeutically effective anount
of any of the conpounds or pharnaceutical conpositions described above. An
exanple of the invention is a nethod of treating a condition selected 15
fromthe group consisting of anxiety, depression, panic, mania, denentia,
bi pol ar di sorder, substance abuse, neuropathic pain, acute pain, chronic
pain ni WOHE25Bst hrm, cough, psychosis, schi zophrf§HTS20ERPEpsy
hypertensi on, obesity, eating disorders, cravings, diabetes, cardiac
arrhythma, irritable bowel syndrone, Crohn's disease, urinary

I nconti nence, adrenal disorders, attention 20 deficit disorder (ADD),
attention deficit hyperactivity disorder (ADHD), Al zheiner's disease, for
i nproved cogni t i dWysetiveehibe Jnvertienisor PhapBrreuticeltoMPOYHAN MPSIAg & subj ect i n
need t her eof ?gg,m; L il LR | | A herapeutical ly
effective anount gé‘ﬁ'gér?ga%ﬁ%ﬁ%ﬁ%{)%ﬂaﬁogﬁgc%ﬁm%eus??@l conpositions
descri bed ab@beve. Ap illupimtine of g invpntion isfa pRhigemacaytisak qogposiiontmadeyse of any of

t he conpound ' | JA : [ ; i cament for
treating: (a)%yanm e n;fapﬂfE?ﬁﬁedggtgés%ﬁt%?%%g&a%g%i&g’,gmﬁgféhcrrgﬁ?a, (e) denenti a,
(f) bipol & dcerplablercarmier)lustatingtthgiorentionis @ praskssfeumarg i c pain, (i) acute
pain, 0) chrggi i ) [ " cough, (n)
psychosis, ( (é @g %’%{gﬁérﬁ%ﬂ’s&gn ?%')%'%E‘Pﬁ"e”ﬂ'%%"y%f%)?%ﬁ%&e‘{@%nsi on, (r) obesity,
(s) eating didessribied abovg and @ pharmaepticallyacceptallecaidgr, (v) cardi ac arrhyt hmi a,
(w) irritable bowel syndrome, (x) Crohn's disease, (uy) urinary

i ncontinence, (z) adrenal disorders, (aa) attention deficit disorder 7 WO
24NMF4/ 022550 PCT/Exepoifanaihe gmentiop armpethqdsief tregting disprders@ed i cit hyperactivity

i sor der {iADidhighé frhafied B RSS! dhAIRE sl nCle iiigpved cogni tion, (ee)
| nproved {r?Srmry I{ft’nd f'f)_ ngo'g%sta[:ﬁéf'iﬁzat ?8%3 ina su jgct i n need thereof.
5 The pr esentcomprising:administering ia thasubjert a herapguticglly-eflectivedmeunt®f formula (E) rN

R3~, N p 3- (Rghpoilthe comPodinds¥r Bhé&aceutical compositions described above.

An example of the invention is a method of treating a condition selected
15 from the group consisting of anxiety, depression, panic, mania, dementia,
bipolar disorder, substance abuse, neuropathic pain, acute pain, chronic pain
migraine, asthma, cough, psychosis, schizophrenia, epilepsy, hypertension,
obesity, eating disorders, cravings, diabetes, cardiac arrhythmia, irritable bowel
syndrome, Crohn's disease, urinary incontinence, adrenal disorders, attention
20 deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD),
Alzheimer's disease, for improved cognition or memory and for mood
stabilization, in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above.
25
Another example of the invention is the use of any of the compounds
described herein in the preparation of a medicament for treating: (a) anxiety,
(b) depression, (c) panic, (d) mania, (e) dementia, (f) bipolar disorder, (g)
substance abuse (h) neuropathic pain, (i) acute pain, (j) chronic pain, (k)
30 migraine, () asthma, (m) cough, (n) psychosis, (0) schizophrenia, (p) epilepsy,
(q) hypertension, {r) obesity, (s) eating disorders, (t) cravings, (u) diabetes), (v)
cardiac arrhythmia, (w) irritable bowel syndrome, (x) Crohn's disease, (uy)

urinary incontinence, (z) adrenal disorders, (aa) attention deficit disorder
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R3 is selected fromthe group consisting of aryl, arC, 4al kyl and

het eroaryl; wherein the aryl, arC,.salkyl or heteroaryl group is optionally
10 substituted with one or nore substituents independently selected from
hal ogen, hydroxy, carboxy, Clral kyt, Cl4al koxy, trifluoronethyt,
trifluoronethox nitro, cyano or N(REh; wherein each RE |s _|ndependently
sel ect ed“ﬁ"rwﬂﬁé&’r ogen or Ct-4alkyl; 15 nis an ianﬂﬁzo‘ﬁ%Wﬁ to 2; R4 is
selected fromthe group consisting of hydroxy, Cl4al kyl and hydroxy
substituted C,.4alkyl; Y is selected fromthe group consisting of hydrogen,
Calkyl, t- i ~(R5)P 20 butoxycarbonyl and (Rs)y mis an integer fromO to
1; L' is selected fromthe group consisting of C -6a)kyl and Cal kenyl;
wherei n the RB) bbhatentiost deficithyperartiviygisorderddpHPS (ee) Alzbeimersone car bon at om

25 renoved fr h ; fprcTghrpmarcyl rein the

C, - 6al kyl or dggég\?\b%&glgzlﬁgﬁgz5589%%#{%;8"6%%%%%@%”@2&&%%I group is
optional | y s@&igbiization.dnia epbjest Bmeed thete@b substituents independently sel ected
from hydroxy, fluoro, Cl-6alkyl, fluorinated Cl.6al kyl or Cl4al koxy; 5 0 is
selected fromthe group consisting of cycloal kyl, partially unsaturated

car bocycl Wl , ar ylThelpeasentdnventionaskirthes disecied \olagmppund of formuladEl nt eger from 0
to 5; R5 is selected fromthe group consigting of hydroxy, carboxy, halogen,
10 Cisal kyl, hydroxy substituted C1. I, Cl4al koxy, nitro, cyano, NR R2,
trifluoromethyl, trifluoromethoxy—fl4al kdxycarbonyl, -SO NR R2, -SO NR R2
and -C(O-NR R2: q is an integer/fr O0to 1l; 15 R6 is selected fromthe

group consisting of -(L2)o 1R I'Fosel ected fromthe group consisting of
-Cl. 6al kyl -, -C2. Aal kenyl -, -C2 ynyl-, -0-, -S-, -NH, -N(Cl.,al kyl)-,
- Cl-6al kyl - O, -Cl.6alkyl-S-, -Q Cl$arY,-, (E)
|
Y
wherein

R® is selected from the group consisting of aryl, arC,_salky! and
heteroaryl; wherein the aryl, arCi.salkyl or heteroaryl group is optionally
10  substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, Cisalkyl, C14alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano or N(RE),;
wherein each R is independently selected from hydrogen or Cy_salkyl;

15 nis an integer from 0 to 2;
R* is selected from the group consisting of hydroxy, C4alkyl and

hydroxy substituted C,.salkyl;

Y is selected from the group consisting of hydrogen, C,4alkyi, t-
1 (R%)
£ G

mis an integer from O to 1;

20  butoxycarbonyl and

L' is selected from the group consisting of C,salkyl and C; salkenyl;
wherein the double bond of the Cjsalkenyl group is at least one carbon atom

25 removed from the attachment point to the N atomn; and wherein the Cgalkyl or
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-S-Cl1. 6al kyl -, -0O C24al kyl -0, -S-C2~al kyl -S-, -SO2-, -SO2NH-,

-S02N(d -4al kyl )-, -NH SO2-, -N(Cl4al kyl }S02-, -C(O-0O and -O-C(O-;20 R7
is selected fromthe group consisting of aryl, partially unsaturated
carbocycl yl, cycloal kyl, heteroaryl and heterocycl oal kyt; wherein the aryl,
partially unsat ur at ed carbocyclyl, cycloal kyl, heteroar

het erocy{" 8 group is optionally substituted wP Fﬁ’%@@g‘/ﬁw%re
substituents i ndependent |y selected from hydroxy, carboxy, hal ogen,

Cl4al kyl, d bal koxy, nitro, cyano, 25 N(RE2, trifluoronethyl, tri

| uor onet hoxy, Cl. 4al koxycarbonyl, -S02-N(RE)2 and - C(O N(REh; or a

phar maceutical ly acceptable salt thereof. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 30031;bme-w|g@ams OptidrRINY $UbBLItIee With 66e totWs sxstimbiy| substituted 1,3, 8-

t 4. t ful f [ t t t of
i sordors SRR pBRaSHI ARy OSSP, 1uFlreled GrBOHe noai at ed by

the ORL-1 recgakoxy; More particularly, the conpounds of the present
invention are of the general formula (I) R rNR3~-NO 4 )n (I) N (L~)m
(RS)D . {R6)a wherein R, R3, n, R4, m L1, ' p, R5, g and R6 are as herein

5 defined, or a ppawypaceutically acceptable salt thereof. The conpounds of
formula (1) are @ in the treatnent of disorders nediated by the ORL-1
receptor.gsThe co lecled 1B e & tikd LNS& r the treatnment

of disorders associ at % thmdL gghg%‘grfsns '1*‘21 @9 o%ml\/t?gh'aﬂgrtl cularly, the

conpound of ¢@¢W'%dmmm'ﬂammfoamaﬂﬁéetem¢m%ht of anxiety, depression,
panic, nmania, denentia, bipolar disorder, substance abuse, neuropathic

pai n, acute pain, chronic pain mgraine, asthma, cough, psychosis,
schi zophr eni a, epiﬂ@pg‘ygefﬂwpénm on, obesity, eating disorders, cravings,

di abetes, cardi ag’@lseld¥ied FoM thd §rbiig t%ﬁk?tirﬁ%ﬁﬁyd@%f‘gérﬁ?&?; halogen,
10 Cygalkyl, hydroxy substituted Cy.salkyl, Cysalkoxy, nitro, cyano, NR'R?,
trifivoromethyl, trifluoromethoxy, C,4alkoxycarbonyl, -SO-NR'R?, -SO-NR'R?
and -C(O}NR'R?%

q is an integer from O to 1;

15 R® is selected from the group consisting of -(L%).+-R’;

L2is selected from the group consisting of -C.galkyl-, -Ca4alkenyl-, -C,.
salkynyl-, -O-, -S-, -NH-, -N(C4alkyl)-, -Csalkyl-O-, -C1¢alkyl-S-, -O-C,galkyl-,
-S-Cygalkyl-, -O-Cpgalkyl-O-, -S-Czgalkyl-S-, -SO2-, -SO;NH-, -SO;N(C1.4alkyl)-,
-NH-SO,-, -N{C14alkyl}-SO2-, -C(0)-O- and -O-C(O)-;

20 R is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl
group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, Ci.galkyl, Cqsalkoxy, nitro, cyano,

25  N(RE), trifluoromethyl, trifluoromethoxy, C;alkoxycarbonyl, -SO2-N(R®); and -
C(O}N(R%);

or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION
30 The present invention provides hydroxy alkyl substituted 1,3,8-

triazaspiro[4.5]decan-4-one derivatives useful for the treatment of disorders



15 Crohn's disease, urinary incontinence, adrenal disorders, attention
deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD),

Al zheiner's disease, for inproved cognition or nenory and for nood
stabilization. Preferably, the conpounds of formula (1) are useful in the
treatment of anxiety, depression, substance abuse, neuropathic pain, acute
pain, chP S0 “ﬁ%ﬁs'ﬁ 20 m grai ne, cough, hypertensi oﬂ) @?@?’% ¥%r r hyt hm a,
irritable bowel syndrome and Crohn's disease. 10 WD 2004/ 022558

PCT/ US20031027956 I n an enbodi nent of the present invention are conmpounds
of formula (I) wherein Ris selected fromthe group consisting of RA OH OH
R4 - -CGGCG(CRcR0)1.3’ X " -(CRcRo), 3-C CGX RB RA and RA RB each RA and RB
i s i ndependeahd gongitibisahédiatéd bythe IDRLYY rRUgbter0 IMurs partiuianly, thé hydr ogen and

Cl4dal kyl ; each Rc RD is inde endentl sel ect ed f om t he group consisting
of hydrogen! WHP&% thec%(FfﬁS‘%We’@?ﬁﬁrelef% géﬂﬁ@fft%%}a hitro, cyan, N(RE)2,
aryl, arG.,atkyl, heteroaryl or rocycl oal kyl ; wherein the aryl,

ar Gi 4al kyl , heteroaryl or heteroc
substituted with one or 10 nore pgu
hydroxy, carboxy, C1.,alkyl 5;1—N
i s i ndependently selected frg roup consisting of hydrogen and

ClAal kyl; X is selectedfromth g sonsisting of -NR R2, -C(O-NR R2,
-NR - 15 C((OR2, -OR, -SR, -S j R1(H) - S- (C2.. al kyl ) -NR R2,
-S-(C2.,alkyl)-NR - C(O O C(CH3)3IN™-SO (C,.ealkyl)-NR R2 and

- S2- (C1. al kyt}NRLR2; wherein the]| al ky poR),on of the

-S-(C2. eal kyl)-NR R2, -SO-(C, 4al kg s or -SOr (Cl. 4dal kyl }NR R2 group
is optionally substituted with one or nece fnﬂg‘sti tuents independently

sel ected from carboxy, hydroxy, hydr oxyCI 4al kyl , Cl4al kyl, C1. 20

4al koxycar bonyl or -CONRLR 2; each nd R2 is independently selected from
NSl

oal kyl substituent is optionally
tituents independently selected from
Xy, nitro, cyano or N(RE)2; each RE

the group consisting of hydrogen, gal kyl , C, $al koxy, cycl oal kyl,
cycl oal kyl - C, . nawkgfein RFaR?, inaRt, yn, LY r ptRYq@nd Rbarecisereirar yl , ar C, 4al kyl ,

ar CLAal kogy, der}emte&ro?grpwaﬁnagee&hcalﬁ acgeptable salt thereof. The compounds of
formula (1) are useful in the treatment of disorders mediated by the ORL-1
receptor. The compound of formula (1) are further useful for the treatment of
disorders associated with the adrenal gland.

10 More particularly, the compound of formula (1) are useful in the
treatment of anxiety, depression, panic, mania, dementia, bipolar disorder,
substance abuse, neuropathic pain, acute pain, chronic pain migraine, asthma,
cough, psychosis, schizophrenia, epilepsy, hypertension, obesity, eating
disorders, cravings, diabetes, cardiac arrhythmia, irritable bowel syndrome,

15 Crohn’s disease, urinary incontinence, adrenal disorders, attention deficit
disorder (ADD), attention deficit hyperactivity disorder (ADHD), Alzheimer's
disease, for improved cognition or memory and for mood stabilization.
Preferably, the compounds of formula (1) are usefu! in the treatment of anxiety,
depression, substance abuse, neuropathic pain, acute pain, chronic pain,

20 migraine, cough, hypertension, cardiac arrhythmia, irritable bowel syndrome
and Crohn’s disease.
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C, 4al kyl, heterocycl oal kyl, heterocycl oal kyl -C, Aal kyl, -C(C Clal kyl, -C(C
25 aryl, -C(O-arCl.4al kyl. -C(O-heteroaryl and -C(O) -heterocycl oal kyl ;
wherein the Cl.eal kyl, cycloal kyl, partially unsaturated carbocyclyl, aryl,
arCl. eal kyl, heteroaryl or heterocycloal kyl group, whether alone or part of

a substituent roup, is optionally substituted with one or nore
subst it UM R2B¥endent Iy sel ected from hal ogen, AYEUSHOTEhoxy,

Cldal kyl, ClAal koxy, trifluoronmethyl, 30 trifluoronmethoxy, nitro, cyano,
C(O -C1-0al kyl, C1.4al koxycarbonyl, N(RE)2, 11 WD 2004/022558

PCTI US2003/ 027956 N(REh-CL1.,al kyl, N(RE)-C(O C(CH3)3, aryl, aryl oxy,
cycl oal kyl, heteroaryl, aryl substituted heteroaryl am nosul fonyl or

Cl. 6al kyl t hi o; allﬁ@f@asddmnYom@EreEémmmBaaaé@m’mnhusmwaﬁmraqnt he same
nitrogen ato Rl,and are ba en together with the nitrogen atomto which

: R2 ,
they are boulBereig R' 5 selgcied ropdpe proyp ¢ensistingiedt er ocycl oal kyl group; wher ein
t he heteroaryl kgt erocycl oal kyl group is optigpghly substituted with one

or nore substijtuent]s independently sglected from hal ogen, hydroxy, carboxy,
C1, 4al kyl , Cté-a—l—&m(;z,—(c M Fox¥car bfjﬁdeRcRP)}_fd-t@r-@n'ex hyl, trifl uoronethoxy,
nitro, cyano, NKREM, aryl, arCL alKyl, heteroa&ﬁyla het er ocycl oal kyl ,
di (CL1. 6) al kyl am rio-car bonyl , t 1@"§ut oxycar bonyl " or" aryl am no- Cl4al kyl ;

wherein the aryl ea@vR® ahalR%i¢ indbyringerigsilecte@from eecgraupyconsistingdf substituent is
opti onal I¥ furtg hergEqL:Bst |tuted with one or nore substituents independently
r 1

sel ect ed Profydeges oxy, carboxy, Cl4dalkyl, Cl4al koxy,
trifluoronethyl, eadhR9 armRrrR e indepandeiyisercted ftomthe diobddongistinguddst i t ut ed

5 ael ect ed. PEMERTVAGR compRh Geph G tkRgy. NepaSioRg MRS A oxy. o
trifl uoronet &h,alkyl, hétblodst ermRidiceyoalkyiiwhereirchaanyl, @rcNaijEh; R3 i s sel ected
[rom e 9" OpfeSan Rt Yroufin s Sl e ea BEIER L) e D e
mor e subg0i t meretsabstindasdandtpondentiysdlentddecbni nyadroxi Cattaky gk galkyyair oxy, car boxy,
Cl. 4a! kyl, Céaﬁ(%l koxy, ytar i frlMgeo,rret _hyI , tritluoromethoxy, nitro, cyano or
N(REh; n is f‘)h{‘ﬁ'ée‘} P 8m )F‘o 2; R4 is selected fromthe group consisting
of hydroxy, Cl4akhehRfEshdepandently\setsated fromutecgrodplcmbiktigof25 mi s an i nt eger
from0 to 1, hydrogen and C,.4alkyl;

X is selected from the group consisting of -NR'R?, -C(0)-NR'R?, -NR'-

15 C(O)}R? -OR', -SR', -SOR', -SO;R", -S-(C4alkyl}-NR'R?, -S-(C,.4alkyl)-NR'-
C(O)O-C(CHa)a, -SO-(C1.salkyl)-NR'R? and -SO,-(C14alkyl-NR'R? wherein the
alkyt portion of the -S-(Caalkyl)-NR'R?, -SO-(Cy4alkyl}NR'R? or -SO(C;.
«alkyl-NR'R? group is optionally substituted with one or more substituents
independently selected from carboxy, hydroxy, hydroxyCi.salkyl, Cy.salkyl, C.

20 ,alkoxycarbonyl or -CONR'R?;

each R' and R? is independently selected from the group consisting of
hydrogen, C1.galkyl, C1salkoxy, cycloalkyl, cycloalkyl-C,.salkyl, partiaily
unsaturated carbocyclyl, aryl, arC,4alkyl, arC,4alkoxy, hetéroaryl, heteroaryl-
Ci4alkyl, heterocycloalkyl, heterocycloalkyl-C,alkyl, -C(O)-Cqalkyl, -C(O)-

25 aryl, -C(O)arC,aalkyl, -C(O)-heteroaryl and -C(O)-heterocycloalkyl; wherein
the C,.salkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl, arC,.4alkyl,
heteroaryl or heterocycloalkyi group, whether alone or part of a substituent
group, is optionally substituted with one or more substituents independently
selected from halogen, hydroxy, carboxy, Ci4alkyl, Cy4alkoxy, trifluoromethyl,

30 trifluoromethoxy, nitro, cyano, C(O)-Ci4alkyl, Ci4alkoxycarbonyl, N(RE)Q,

1



L' is selected fromthe group consisting of Cl$al kyl and C3_6al kenyl ;

wherei n the double bond of the C3.6al kenyl group is at |east one carbon atom
renoved fromthe attachnment point to the N atom and wherein the Cl. Sal kyl

or C3.fialkenyl group is optionally substituted with one to two
substituents 30 independently selected from hydroxy, fluoro, Cl.6alkyl,

f1 uori nat P2 kyl or CL. 6al koxy; 12 WO 2004/ 02 F534SH279%50031027956

O is selected fromthe group consisting of cycloal kyl, partially unsaturated
carbocyclyl, aryl, heteroaryl and heterocycloalkyl; p is an integer fromO
to 5 R5 is selected fromthe group consisting of hydroxy, carboxy, hal ogen,
5 C1. 6al kyl, Cl.6al koxy, nitro, cyano, NRLR2, trifl uoronethyl,

trifluoromet hm?;yc,(;ar kyl, maFj«qmc(m-igprw, aryloky; Bysidaikyl, hetépoaRaf®? and
-C(O-NR R2; n|n er fr‘go é "§6|s sel ected fromthe group
consi sting of ‘?? "?_’?SF "!\9‘?‘&@ WRPIOom t he group con5| sting of
- C(l 6al Ikil . - CZaﬂérksmyly when R2and Raré btk woind to thédsame-ritrogen bidm .
- N( Cl4al ky L& -S-, -O.C S-Cl. a y
-0 C2. al kyl Rg" "% t I???"‘% i ‘MFXQ m&m'%&mﬁ/ewm Ryl },
- NH SOZ-, 5- I\Koﬁﬁa hetekodn)l oﬂ%rocycl@él@l@-ouamlher@-n @(e%erodﬁ] ots selected fromthe
group conS|s I.n ryl, partia turate carbo cycl oal kyl
het er oar vyl 'ﬁ@f‘&’?@%‘?"g ana'%gt?sé’f“ﬁedtw& O \pf more;sy %‘g‘r"%l"fsal |y unsaturated
carbocycl yl, momhoaiw;électbemﬁ nalbydn, Bydrowgy! ersoxy ot QakRyet,4akenyp is optionally
substituted gn one or e suﬁwL uents. i nde endentb%REsel cted from
hydr oxy, car Boefe W’éT‘*E?QMB CYape 0o, N(RE)2,
trifluoromnet ML4amyl hékwamm*mydoall@&dwlw&mwml t-SOZ N(RE) 2 and -
C(O - N 6 eutl ce 2.! eof . In an
crbodi rodd. oPIPREBPBLRTITIE e 1Y: BFEeR R Joh A Tl AEeRRB mul 2 (B) 1N
R3~N O 7( R%r(He)erodyicloalkyl substituent is optionally further substituted with one or more
substituents independently selected from halogen, hydroxy, carboxy, C,alkyl,
Ci4alkoxy, trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RE); or substituted
phenyl;, wherein the substituents on the phenyl are one or more independently
15 selected from halogen, hydroxy, carboxy, Cisalkyl, Ci4alkoxy, trifluoromethyl,
trifivoromethoxy, nitro, cyano or N(RE)z;
R is selected from the group consisting of aryl, arC,salkyl and
heteroaryl; wherein the aryl, arC,.galkyl or heteroaryl group is optionally
substituted with one or more substituents independently selected from
20 halogen, hydroxy, carboxy, Ci4alkyl, Cy4alkoxy, tnfluoromethyl,
trifluoromethoxy, nitro, cyano or N(RF),;
n is an integer from O to 2;
R* is selected from the group consisting of hydroxy, Ci4alkyl and
hydroxy substituted Cq4alky!;
25 m is an integer from O to 1;
L' is selected from the group consisting of Calkyl and Csgalkenyt;
wherein the double bond of the Cj.salkenyl group is at least one carbon atom
removed from the attachment point to the N atom; and wherein the C4galkyl or
Cagalkenyl group is optionally substituted with one to two substituents
30 independently selected from hydroxy, fluoro, Csalkyl, fluorinated C.galkyl or

Ci¢alkoxy;

12



Y 13 WD 2004/ 022558 PCT/ US20031027956 wherein R3, n, R4, and Y are as
herein defined, or a pharmaceutically acceptable sap thereof. The conpounds
of formula (E) are useful as internediates in the preparation of conpounds
of fornmula (I) 5 In an enbodi ment of the present invention are conpounds of
formul a wherein R3 is selected fromthe group consisting of aryl

ar Cl. sal ¥ “%Wazssﬁeteroaryl wherein the aryl, arct P3[R f/qwgggqﬁeteroaryl
group is optionally substituted with one or nore substituents independently
sel ected from hal ogen, hydroxy, carboxy, Cl4al kyl, C1.4al koxy,
trifluoronethyl, 10 trifluoromethoxy, nitro, cyano or N(RE)2; wherein each
RE i s independently selected from hydrogen or Cl4al kyl; n is an integer

fromO to 2; R4 ig=x¢lected fromthe group consisting of hydroxy, Cl4alkyl
and hydroxy subted Cl Aal kyl; 15 Y is selected fromthe group
consi sting of hydRage ﬁss@cﬂéﬁfm metgrouﬁ)%éns&mgbﬂcklogﬂﬁ Oparfrally bonyl and (R )q

mis an integer fromO to 1; L' is selected fromth egroup consi sting of
Clbal kyl andu@awtk‘éWPWWeh%efPW g mstesoqyelpaikybf t he C3%al kenyl group is
at |east one carl Qpanaﬁ,g?@,fgpn@gm)ved fromthe attachment point to the N
atom and wherein.the Cl. 6alk or C34al kenfy group is optionally
substituted wit h%ﬁée!eﬁtef’\%ms‘ﬁ%@ﬂ’? CRIFisENg pfriydnga gamexy halegesct ed” from

nydr oxy, - 51 UGY iy, Biloky hiro! 4. NFRE A IGHSHY. sMlrombthabkexy: O 1 s

sel ected romt oup consj sting of gyclo partiall’'y 25 unsaturated
car bocycl yl %‘?@Ye‘ﬁ@dﬂ@"aﬁ 2‘H§t'§ 8(%{%/ W pis an integer fromo0

to 5 R5is sel egt,ggn,hfegggf;dﬂeog,rpup consi stl ng of hydroxy, carboxy, hal ogen,
Cl. 6al kyl, C1. 6al kox nitro, cyano, NR R2, tpiflyoronethyl,

trifluoromethoxyR else‘GCEQIf’RBB@%&’PH%ﬁ?ﬂs'S‘"J%% fRerR’: - SO2- NRLR2 and
- O -NR R2; 14 |25 selected from the group consisting of -Cq salkyl-, -C,alkenyl-, -C,.

10  galkynyl-, -O-, -S-, -NH-, -N{C14alkyl)-, -C1.¢alkyl-O-, -C,.galkyl-S-, -O-C,.galkyl-,
-S-C, galkyl-, -O-C,galkyl-O-, -S-C2galkyl-S-, -SO5-, -SO,NH-, -SO;N(C44alkyt)-,
-NH-SO2-, -N(C14alkyl)-SO2-, -C(O)-O- and -O-C(O)-;

R’ is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,

15 partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl
group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, Cy.salkyl, C,galkoxy, nitro, cyano,
N(RE),, trifluoromethyl, trifluoromethoxy, Cy4alkoxycarbonyl, -SO--N(RF), and -
C(O}N(R%):;

20 and pharmaceutically acceptable salts thereof.

In an embodiment of the present invention are compounds of the

formula (E)
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WO 20114/ 022558 PCTI US2003/ 027956 q is an integer fromO to 1; R6 is
sel ected fromthe group consisting of -(L2)o.,-R7; L2 is selected fromthe

group consisting of -C, .6alkyl-, -C24al kenyl-, -C2. 6al kynyl-, -0-, -S,
-NH, -N(Cl4aikyl)-, -Cl. 6alkyl-0O, -Clsalkyi-S-, -OC 4dalkyl-, 5
-S-C,.6al kyl-, -OC2.4al kyl-O, -S-C2.6alkyl-S-, -SQ2-, -SO2NH

- SO2N( C, WAl WH0p2558 _ NH- SO7, - N(CL. , al kyl } SO, - C(O) PEFUSHMe( O -: R7 is
selected fromthe group consisting of aryl, partially unsaturated
carbocycl yl, cycloal kyl, heteroaryl and heterocycl oal kyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloal kyl, heteroaryl or

het erocycl oal kyl 10 group is optionally substituted with one or nore
substituents i ndeperheR h)R®, sl taiees herepnadinel, oxy pharmabautiyallyhal ogen,

Cl. 6al kyl, Cl. 6al kox nit cyano, . N(RE2 i fl uoronethyl,

trifluoromet ﬂﬁffﬁ‘?%ﬁ%’ﬁ%ﬁ@?@&é‘fzﬁém?‘f"@ S@N@ ame{U?Ef( 0} N(RE2; and

phar maceut i cpdnyiedistéSinttiedprépsrationsf tdmycdnds of fdrmulani)an enbodi nent of the
present invention are compounds of the formula (la) X f-N OH R3~N 0 J
(R4), (la) N(R6)qg (RD wherein X, R3, n, R4, m L', (0, p, RS, q and R6
are as hesein 2(h geémiiimenddf the plesérranventioh @fd doynpdaRdidf fdpelasal t t her eof .
The conpounds_.of for in the trea t of disorders

la (1), are useful ; e
medi ated by flynesain 15 ?%é,‘é‘%ﬁffﬂ".‘ ‘“E@'%%@‘iﬂf‘%?‘z%ﬁe”é@qﬂ} 031027956 In an
enbodi ment  Ohetkrdgryl WRéreilthe aryicariCh Qitkyl 6r hatefoangh grooplistdptibailyrul @ (1) wherein the

Dindi g o ¢ BRR IS § e o FeeBi el on O Saer than the
halogen, hydroxy, carboxy, C44alkyl, Ci4alkoxy, trifluoromethyl,
10  trifluoromethoxy, nitro, cyano or N(RE),; wherein each R is independently
selected from hydrogen or Cqalkyl;
nis an integer from O to 2;
R* is selected from the group consisting of hydroxy, Cyalkyl and
hydroxy substituted C,_salkyt;
15 Y is selected from the group consisting of hydrogen, Cq4alkyl, t-

(R%)
-g_(L1)m 6
butoxycarbonyl and (R )q;

m is an integer from O to 1;
L' is selected from the group consisting of Cy.salkyl and Cs salkenyl;
wherein the double bond of the Cj.salkenyl group is at least one carbon atom
20 removed from the attachment point to the N atom; and wherein the Cy.galkyl or
Csgalkenyl group is optionally substituted with one to two substituents
independently selected from hydroxy, fluoro, C1.galkyl, fluorinated Cygalkyl or
Cigalkoxy;

is selected from the group consisting of cycloalkyl, partially

25 unsaturated carbocyclyl, aryl, heteroaryl and heterocycloalky!;
p is an integer from O to 5;
R® is selected from the group consisting of hydroxy, carboxy, halogen,
Csalkyl, Cygalkoxy, nitro, cyano, NR'R?, trifluoromethyl, trifluoromethoxy, C,.
salkoxycarbonyl, -SO-NR'R?, -S0,-NR'R? and -C(O}NR'R%

14



enbodi nent of the present invention is a conpound of formula (I) wherein the
5 binding of the conpound to the ORL-1 receptor is 100 fold greater,
preferably 500 fold greater, nore preferably 1000 fold greater, than the

bi nding of the conpound to the opioid (OP-3) receptor. In an enbodi ment of
the present invention is a conpound of formula (1) 10 wherein the
conpound™O AP 1 C50 to the ORL-1 receptor is | FEIUSHAHOTPS6 equal to
about 100 nM preferably | ess than or equal to about 50 nM In another
enbodi nent of the present invention is a conpound of forrmula (1) wherein

t he conpound's neasured Ki to the ORL-1 receptor is less than or equal to
about 100 nM preferably | ess than or equal to about 50 nM 15 In an

enbodi ment of t hg P4k rf,lony@@tf on R |s RA H-CCG(CReR)1.3-X Re RAInN
anot her enbodi neng of t present -{CRcRy3 GG X [|A 18

i nvention, Ris ﬁA’SRQ'eF'ﬁdffe'ﬁ‘ t%ﬁf?%?o"é%&ﬂfr‘l‘bm?ﬁf OH RA - -(CRcR o the

present inventlon’m&lbéeﬂ?orﬁ%ﬁl r&ffdoﬂQE%oRﬂéallgﬁ‘tczlalk -sehected fromthe

group consi sting of -- 2 Mor e

preferably, ®RKyay- {5 Wo- EUG4’)‘@H@9’9‘ FQFP'M@ZO’@MM§56°‘CG? kvbCH2 CH CH2- X I'n
yet anot hgr ebqdikfetd-c9faikylne-, Ps-e58Myl-S-, -SO,-, -SO,NH-, -SON(Cy_alkyl)-,

-NH-8O0z, -N(C14alkyl}-SO--, -C(0)-O- and -O-C(O)-;

R’ is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryt and heterocycioalkyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl

10  group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, Ci.salkyl, Ci.salkoxy, nitro, cyano,
N(RE),, trifluoromethyl, trifluoromethoxy, Ci4alkoxycarbonyl, -SOz-N(RE)z and -
C(OXN(RE);

and pharmaceutically acceptable salts thereof.

15

In an embodiment of the present invention are compounds of the
formula (la)

wherein X, R®, n, R*, m, L', ,p, R®, g and R® are as herein

20 defined, or a pharmaceutically acceptable salt thereof. The compounds of
formuta () are useful in the treatment of disorders mediated by the ORL-1

receptor.
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OHB _ (CH2)12-CHCH2-NR R2 B invention, Ris Preferably, Ris OH I
-~-CH2-CHCH2-NR R2 5 In an enbodi nent of the present invention, the
hydroxy group on the OHRA - -(CRcR), I I 3-CC X RA RB group is present
in the R stereo-configuration. In another enbodi nent of the present
invention, the hydroxy group on the OHRA --(CRcR)I - - C- RB group is
pr esent WHZP'HQZ gsstereo-confi guration. 10 In an enggi{ﬂﬁ@ﬂﬁ%@% he present
invention RA and RB are each independently selected from hydrogen, nethyl
and ethyl, preferably RA and RB are each hydrogen. In another enbodi nent of
the present invention Rc and R are each independently selected from
hydrogen and C,ral kyl, preferably Rc and R are each hydrogen. In yet
anot her enbodi nemtancémbobitnent of Y predent invsreioh iscacorfpoursd ofdbmadag) from t he group
consi sting of, hydrogen hyl and , .ethy referabl.y RE is hydrogen. In an
embodi ment OW%%E%?%E’&Q{B?{%@WP?W t9<¥qesé%lélq)ée(9?@t8”?r1§m' A& oup consi sting
of -NR R2, -th§ridhe DRding of thilcomSdunti td¥he p-dpBid (OPSHY recepfo) IR anothef2- 20 R,
S-(C24al kyl ) -NR R2, -SO%Cl.4aI kyl %:NR‘ R2, -%dSOZ- C,,al kyl yYNR R2 wherein the
al kyl porti dinRpdimentof the 'eé@élw%?- gesnpourd pido "%,‘M‘Y the 0 O c(CHB3) 3,
- SO ( Cl4a4 kydindingrifib cdmpodidRo (HeldRL-H YéepidRisRB0 ei@greater pritérasipal | y
substituted with one to two substjituents independently selected from

R the Pingisd g

CL. 4al kyl , RAGfed greater.marg preferably J000feld greqtand bR¢. Preferably, X

is selected § hde tie oid fOP-BFedpitgt/ 022558 PCT/ US2003/ 027956 consi sti ng
of -NRLR 2, o@% -SR ,P?@-(g.g\g kyl)-NR -C(O O C(CH3)3, -S-(C2 _
4al kyl ) -NR R2 wherein the alkyl portion of the -S-(C24alkyl)-NR R2 or -S-(C2

In an embodiment of the present invention is a compound of formula (])
10 wherein the compound's measured ICs, to the ORL-1 receptor is less than or
equal to about 100 nM, preferably less than or equal to about 50 nM. In
another embodiment of the present invention is a compound of formula (1)
wherein the compound's measured Ki to the ORL-1 receptor is less than or
equal to about 100 nM, preferably less than or equal to about 50 nM.

15

In an embodiment of the present invention R%is

R* OH
—§——c':—(l:—(CR°R°),_3——x

il?B 'I?A . In another embodiment of the present

OH R
-§~(CR°R°),_3—C:;—<I:-—X
invention, R%is R R® . In yet another embodiment of
OH R*
—§—(CR°R°>1-2—<::—<::—X
the present invention, R’ is R* R® Preferably, R® is
OH

I
 —$—CH,~CH—CH,—X
20 selected from the group consisting of and
OH

|
—2—(CH,);—CH—CH,—X
§ (CHal, 2 . More preferably, Ris
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dal kyl }NR -C(O) O C(CH3)3 group is optionally substituted with a carboxy or
Cl_ 4al koxycarbonyl group. Mre preferably, X is selected fromthe group 5
consisting of -NRR2, -OR, -SR, -S-CH2CH(CO2H}NH C(O -CH3 and - S-
CHZCI—I(CozH}NI—I-C(O)OC(CI—B)B More preferably still, X is selected from the

group con -NR R2, -SR and -S- CI-lZCI—l(COZH}N In an
enbodi neﬁ?di"f)"/?zﬂ?gpresent invention RlL is selected f'lz%"% ﬁoémé?’éﬂjp 10
consi sting of hydrogen, C, 4al kyl, Cl4al koxy, Cl4al koxycarbonyl, aryl, arCl.
4al kyl , ard ral kyl oxy, heter oaryl , heteroaryl -al kyl, heter ocycl oal kyl ,

het er ocycl oal kyl -al kyl, cycl oal kyl -al kyl, C(O) -C1. 4al kyl and
-C(Oheteroaryl; wherein the C, .4alkyl, aryl, arC, .alkyl, heteroaryl,

het er ocycl oal kyl of ©omcl oal kyl group, whether alone or part of a

substi t uent grgﬁ . ik optionally substituted 15 with one to three

subst it uent s iSnaependdnt car boxy,

C aal kyl, Cl4al koxy, C, . aI koxyc %Sétbgmw%fﬁﬁ%g{g%% C, 4al kyl, N(RE)
C(OOC(CH3}3, nitro, tri f I uor onet aw trifluoromethoxy, phenyl, phenoxy,
het eroaryl, cycl oal kyl ,_ zﬁyl - ¥lr aéa QNﬁthizam nosul fonyl or

Cl. 4al kyl | hi gwentibh e’ a I Yy, Zan “enbod? nent of Ptetéraly 8Nt invention R is
sel ected fromthe 20_group consisting of hydrogen Cl4al kyl , C1., al koxy,
aryl, ard.al kyl, argl- 4al kyl oxy, heteroaryl, heteroaryl " al kyl ,

het er ocycl oangJ-c RooFs-aN'RY| - al kyl,  cycoal kyl -al kyl, C(O) -Cl. al kyl
and -C(O-hetéroaryl; wherein the Cl4al kyl, aryl, arC, -4alkyl, heteroaryl,
het erocycl oal kyl or cycl oal kyl group, whether alone or part of a
substituent group, is optionally substituted with one to three 25

substi t ueft s i nddpanembadiment of e predentinyantionl thg dydroxygioupon thear boxy,

Cl4dal kyl, C, 4al koxy, C, 4(35 axycar bonyl, N(RE)2, N(RE)2-C, 4al kyl,

N(RE)-C(OOC(CH3)3, nitr rifI uoronet hyl, trifluoronethoxy, phenyl,
phenoxy, het CRERP); 1- phenyl - pyrazol - 2-yl - am nosul fonyl or
Cl. 4al kylthio.” In anot erIAeﬂ‘godl ment of the present invention, R is

sel ected fromthe 30 grdhipRcongioye isrsesent in e R glereo-centipuratin. inar O . 4al kyl

Cl4al koxycar Qmwreﬁmed.m%@rvﬁlprés%hmenuammeenyaro&psm@oﬁlaabky' ar C, 4al kyl or

aryl group, whether alone or 'part of a substituent group, is optionally
substituted with one to tGM)Réubstl tuents independently selected from

car boxy, C14a|754‘%bRc§d)RE (ORY., Cl4dal koxycar bonyl, 18 WD 2004/ 022558
PCT/ US2003/ 02 %] RI':)5 1- Cl4al kyl or N( RE) C(O OC(CH3)3. Preferably,

R is selected fromthe g?”oRB Cgrap &l gré@ndih tﬂh&@ﬁt@&%&onﬂufﬁbkw arCl al kyl
and C(CG CL., al kyl ;
10 In an embodiment of the present invention R* and R® are each
independently selected from hydrogen, methyl and ethyl, preferably R* and R®
are each hydrogen. In another embodiment of the present invention R and R®
are each independently selected from hydrogen and Ci4alkyl, preferably R®
and R® are each hydrogen. In yet another embodiment of the present
15 invention RE is selected from the group consisting of hydrogen, methyl and
ethyl, preferably RE is hydrogen.

In an embodiment of the present invention X is selected from the group
consisting of -NR'R?, -C(O}-NR'R?, -NR'-C(O)-R?, -OR', -SR', -SO-R', -SO.-
20 R',-S-(Cz4alkyl)-NR'R? -SO-(C14alkyl)-NR'R?, -S0,-(C;4alkyl)-NR'R? wherein
the alkyl portion of the -S-(Cz4alkyl)-NR'R?, -S-(C14alkyl)-NR'-C(0)O-C(CHs)s,
-SO-(C1.4alkyl)-NR'R? or -SO,-(C14alkyl-NR'R? group is optionally substituted
with one to two substituents independently selected from Cq4alkyl, hydroxyCy.
salkyl, C4alkoxycarbonyl or carboxy. Preferably, X is selected from the group
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wherein the Cl4al kyl, arCl.al kyl or aryl group, whether alone or part of a
substituent group, is optionally substituted with one to two substituents 5
i ndependent|y sel ected from carboxy, Cl.al kyl, Cl4al koxy, Cl4al koxycarbonyl ,
N(R52, N(R% C1., al kyI or N(RE) (O OC(CH3)3. In another enbodinent of the
present |nvent|on is selected fromthe group c ng.of hydrogen,
net hyl , BO§02 teropyI n-butyl, t-butyl, anino- n%%% % 3%7?56

di et hyl am noet hyl , benzyl , phenyl ethyl, 4-nethyl- benzyl O O+ Y HN NH2 ,
2- (3, 4-di net hoxy-phenyl )ethyl, 3- nethyl phenyl, ,

2- am no- 2- met hoxycar bonyl - et hyl, et hoxy-carbonyl -methyl, t- HO NO o

but oxycarbonyl, and 0 Preferably, Rl is sel ected fromthe group consi sting

of hydrogen, cdiienstin,glof -NR'B?, opﬁf‘,, SRl , 8K GLLalky))- R §(0)OI(CHYY, -S5C

di et hyl am noet benz t z 1022558

PCT/ US2003) O'Z%‘Eék' whe g"%a“‘y ?}3/’ A’P@Pwéiwwz‘bﬁér#% SN

3- et hyl pheméikyl)-QR’ O§0)Bcl:4§t)ﬂggrdop n#bpmmanwsumsmtdawm@dahswybre; hyl and 0 In
anot her enbod kmant he pg{'esentf B'e)é FacteR}r Ser'oSCt ed fromthe 5
group consis HWWHWBEre SREERPPY RIS ﬂﬂ?‘dﬁ?g B-butyl, t-butyl, 0
di met hyl agi nembistirg,of kNRfE&I-oRﬂ),hSRyL&CMH(CEHR)—NB-C(O)-CH;,and -S-

CH,CH(CO2H)-NH-C(O)O-C(CH3)s. More preferably still, X is selected from
the group consisting of -NR'R?, -SR' and -S-CH,CH(CO,H)}-NH-C(O}-CH,.

In an embodiment of the present invention R’ is selected from the group

10  consisting of hydrogen, Ci4alkyl, Ci4alkoxy, Ci4alkoxycarbonyl, aryl, arC,.
salkyl, arC,_4alkyloxy, heteroaryl, heteroaryl-alkyl, heterocycloalkyl,
heterocycloalkyl-alkyl, cycloalkyl-alkyl, C(O)-C.4alkyl and -C(O)-heteroaryl;
wherein the C4alkyl, aryl, arC;_4alkyl, heteroaryl, heterocycloalky! or cycloalkyl
group, whether alone or part of a substituent group, is optionally substituted

15  with one to three substituents independently selected from halogen, hydroxy,
carboxy, Cy.4alkyl, Csalkoxy, Cy.4alkoxycarbonyl, N(R®), N(RF),-Cysalkyl,
N(RE}-C{O)YOC(CHa)s, nitro, trifluoromethyl, trifluoromethoxy, phenyl, phenoxy,
heteroaryl, cycloalkyl, 1-phenyl-pyrazol-2-yl-aminosulfonyl or C44alkyithio.
Preferably, In an embodiment of the present invention R' is selected from the

20 group consisting of hydrogen, Cy4alkyl, Cq4alkoxy, aryl, arCi4alkyl, arC.
salkyloxy, heteroaryl, heteroaryl-alkyl, heterocycloalkyi, heterocycloalkyl-alkyl,
cycloalkyl-alkyl, C(O)-C,_salkyl and -C(O)-heteroaryl; wherein the Ci4alkyi, aryl,
arCi4alkyl, heteroaryl, heterocycloalkyl or cycloalkyl group, whether alone or
part of a substituent group, is optionally substituted with one to three

25 substituents independently selected from halogen, hydroxy, carboxy, Ci4alkyl,
C14alkoxy, C,4alkoxycarbonyl, N(RF);, N(RE)-C14alkyl, N(RE)-C(O)OC(CHa)a,
nitro, triffuoromethyl, trifluoromethoxy, phenyl, phenoxy, heteroaryl, cycloalkyl,
1-phenyl-pyrazol-2-yl-aminosulfonyl or C4_4alkylthio.

In another embodiment of the present invention, R’ is selected from the

30 group consisting of hydrogen, Cy4alkyl, arCi4alkyl, C44alkoxycarbonyl and
C(O)-C4alkyl; wherein the C4alkyl, arCq4alkyl or aryl group, whether alone or
part of a substituent group, is optionally substituted with one to two substituents
independently selected from carboxy, Ci4alkyl, Cq4alkoxy, Ci.salkoxycarbonyl,

18



- - >4HN 3-

met hyl - phenyl, 2-(3, 4-di net hoxyphenyl } et hyl ,

et hoxy- car bonyl - net hyl , di net hyl am no-et hyl and 2-am no-2- net hoxycar bonyl -
ethyl. Preferably, R is selected fromthe group consisting of hydrogen,
[l 10 ethyl, n-propyl, n-butyl, t-butyl, dinethylam noethyl,

met hyl, O
benzyl, NH2

' G O HN-~ O, 3- rrethyl phenyl and

2-am no- yormwamar bonyl - ethyl. 20 WD 2004/ 022558 F6¢HSY8YBT%%027956 1 n
enbodi ment of the present invention, R is selected fromthe

yet anot her

group consisting of hydrogen, nmethyl, ethyl, n-propyl, n-butyl,

di met hyl am

C dinethyl am no-ethyl, et hoxy carbonyl -nmethyl, N -12 and O >-:

Pref erably,
ethyl, n-pr

t-butyl,

noet hyl , benzyl, phenylethyl, 2- (3 4- di met hoxyphenyl }ethyl, t

5

RE);chﬂéjz-@I.akMMI«RE}G@)QCM);,Cereranyr&} m‘seledmﬂr ogen met hyl |

n- but

byt
HN NI - 12 andp‘yé’b‘hf’ﬁ %’Ré‘%ﬂsé?""gﬁg'&ﬁf‘??& éfg 'p’%fﬁ’é P@@ ﬁq(ﬂgé
sel ect ed fr owhdréie theld)_,@kyduaeC Lalksl ot biyhgrows, whvtdemj@rre ortpabumxycar bonyl ;

2-(3, 4- di met h%slxgen?g%ug is o;ménally substituted with one to two substituents

5

10

15

independently selected from carboxy, Ci4alkyl, Ci4alkoxy, Cy4alkoxycarbonyl,

N(RE),, N(RF)2-C1alkyl or N(RF)}-C(O)OC(CHs)s.

In another embodiment of the present invention, R' is selected from the
group consisting of hydrogen, methyl, ethyl. n-propyl, n-butyl, t-butyl, amino-n-

propyl, dimethylaminoethyl, benzyl, phenylethyl, 4-methyl-benzyl,

JIO-LCoh

NHz 0 , 2-(3,4-dimethoxy-phenyl)ethyl, 3-
methylphenyl, 2-amino-2-methoxycarbonyl-ethyl, ethoxy-carbonyl-methyl, -

¥ o

oA

H
butoxycarbonyl, and o
from the group consisting of hydrogen, methyl, n-propyl, n-butyl, t-butyl,

i
571/C

dimethylaminoethyl, benzyl, 4-methyl-benzyl, NH

. Preferably, R' is selected

19
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1- (3, 4-di net hoxyphenyl ) -n-et hyl and am no-n-propyl. In yet another

enbodi nent of the present invention RL is selected fromthe group consisting
of hydrogen, t-butoxycarbonyl and am no-n-propyl. 15 In an enbodi nent of the
present invention R2 is selected fromthe group consisting of hydrogen,
Cldal kyl , Cl1., al koxy, cycloal kyl, cycl oal kyl - Cl4al ky| [ rCL., al kyt,

ar Cl- aal WQZW?ZSB%rti ally unsaturated carbocyclyl, é’gmsi})zg%v%%unsat ur at ed
car bocycl yl - Cl4al kyl, heteroaryl, heteroaryl-Cl al kyl, heterocycl oal kyl,

het er ocycl oal kyl - Cl4al kyl, -C(O-Cralkyt, -C(Caryl, -C(O 20 arCil4al kyl,
-C(O-heteroaryl,-C(O heterocycl oal kyl, -C(0O O cycl oal kyl and -

C( OO ClAal kyl ; wherein the Cl-aal kyl, aryl, arCl4al kyl, partially
unsaturated cardpocyclyl, heteroaryl, heterocycloal kyl or cycloal kyl group,
whet her al one or \Cp%rt of a substituent group, is optionally substituted
with one to tNireg 21 WD [2004/ 022558 PCTI US2003/ 027956 substituents

i ndependent |y ect hal ogen, hydroxy, carboxy, Cl.alkyl, Cl4al koxy,
Cl4al koxycar Bonyhn REh, N(RE)2-Cl4al kyl, (CH3)3000(O-N(RE) C1;-alkyl,
nitro, cyano, triflu®.onethyl, trifluoronethoxy, phenyl, phenoxy,

heteroaryl, cycloal kyY, 1- pf?e(?fl‘d'ﬁﬁwgﬁ'ﬁ’li"ﬂ@&twg dreshyphendn?nosul f onyl |
-C(O-C1 5 4al kyl or C1-4al kyl hi o. Pref\;l[,.abl y, R2 is selected fromthe group
consi sting of hydrogen, Cl4al kyl, Cl-4 oxyQ cycl oal kyl - C1- 4al kyl, aryl,

arCl al kyl, arCl- 4al kytoxy, partially unpatufate rbocyclyl, heteroaryl,
het er oaryl - Cl4al kyl, heterocycl oal R al kyl - Cl4al kyl ,
-C(O-C1. 4alkyl, -C(Garyl, -C(O- arClj al kyjl, -C(Oheteroaryl and

- C( G het er ocymino-alrkathoxyedresnyi-¢thyl bed C14& kyl , 10 aryl,. arCl al kyl, partially
unsat urated carbocyclyl, heteroaryl, heterocycl oal kyl or cycloal kyl group,
whet her al one or part of a substituent group, is optionally substituted

Wi th one to threé snotiet embedivhentiohithe pessertrimventicne Réistseldcted tromitné ogen,

hydr oxy, c¢arbox Cldal kyl . Cl-4al kox Cl. al koxycarbonyl, N(RE)2,

N(RE) 2- C1~ %’8\’%9‘?“?‘5}\'?9(&g‘}’d’@"é‘nTB{WEF%WO?'BWBY'hVQ{M?{' ?“?ﬂuor onet hoxy, phenyl,
phenoxy, 15 heteroaryl, cycloal kyl, 1-ph@nyl substituted

het eroaryl - am nosul fonyl, -C(OCl. 4al,kyl or{ Cl.4al kytthio. In an

enbodi ment of the present invention, I ted fromthe group

consi sting of hydrogen, Cl.4alkyl, Cl-4alk cycl oal kyl, aryl, ard 4al kyl,

XY,
20 ar d . 4al k¢imethylamindethyidbértyligrayleth@l ed ce&i"‘ﬁocycl yl, partially unsaturated
car bocycl yl - C14a6kyl , heteroaryl, heteroaryl-Cl4al kyl, heterocycl oal kyl,

Y-
>_§N_{’+

ethoxy-carbonyl-methyl, dimethylamino-ethyl and 2-amino-2-methoxycarbonyl-

, 3-methyl-phenyl, 2-(3,4-dimethoxyphenyl)-ethyl,

ethyl. Preferably, R’ is selected from the group consisting of hydrogen, methyl,

0
’1?{0

10 ethyl, n-propyl, n-butyl, t-butyl, dimethylaminoethyl, benzyl, NH; ,
0
\\C_g_
aan
h—(
o . 3-methyl-phenyl and 2-amino-2-methoxycarbonyl-
ethyl. |

20



het er ocycl oal kyl - C14al kyl, cycl oal kyl - Cl4al kyl, -C(OarC al kyl, -C(O) -
heteroaryl, -C(00}cycloal kyl and -C(O O Ct 4al kyl ; wherein the Cl-4alkyl,
aryl, arCralkyl, partially unsaturated carbocyclyl, heteroaryl,

het er ocycl oal kyl or 25 cycl oal kyl group, whether alone or part of a

substitu is optionally substituted with substituents
i ndepend %M@g{gect ed from hal ogen, hydroxy, car bg&ﬁ’l}s@g}g 7&% Cl4al koxy,
Cl4al koxycar bonyI N(RE) 2, N(RE)2-Cl. 4alkyl, (CH3)3CO C(O N RE} Cl- 4al kyl ,
nitro, trifluoronethyl, tri fl uoronet hoxy, phenyl, phenoxy, heteroaryl,

cycl oal kyl, 1-phenyl-pyrazol -2-yl -am nosul fonyl or 30 Cl.4al kyl hi o.
Preferably, R2 is selected fromthe group consisting of hydrogen,

Cl. 4al kyl , Cl4al koyey anatherlembedi@aidf kel presenUbveritibry, IR} is/selgotedtfiom | y unsat ur at ed

car bocycl yI ero I

het er ocycl oa‘hﬁfg nglcgﬁ‘;flsmgg%ﬁi:o%?ﬁk%etg{l 4yl ”ﬁ’%"%@(‘wgh‘%ar yl; wherein the
Cilral kyl , argﬁhuethglatﬁinoatriyybenzngphmjlemﬁﬂ{m@athdhbﬁsﬂBﬂmﬁ 027956 partially
unsat urated carbocyclyl, heteroaryl, heterogycloal kyl or cycl oal kyl group,
whet her al one or part of a substituent group, is|foptionally substituted
with one to three substituents independentt).€.selected from hal ogen, hydroxy,
carboxy, C'al kyl, ClJal koxy, Cl1. gal koxycar on RE)2, N(RE)2-C, 4al kyl, 5
nitro, trlfluoronet trifluorone , phenoxy, heteroaryl,

cycl oal kyl , dpe M@M&eﬁw SIPXy-garhonyy Wﬁé‘sul f onyl? ora’dfpal kylthio. In an
enbodi nent of the present |nvent| on, R2 is selected fromthe group

consi sting of hy ;?en nmet hyI nmet hoxy et hyl, carboxy-nethyl, 10
et hoxycar bon -triluoroethyl, ethoxy, dinethylam noethyl, t-

but oxycar bony, n butyl, t- butyI n- propyl, 3-hydroxy-n-propyl,
3- met hoxy-nfpr oipu rret hyI am no- n- pr opyI di met hyl am no- n- propyl, di(n-

butyl)am onpropyl t but o car -.n-pr | . 3-phenyl -n-propyl,
3-(2- pyr dyI }n- propy t-bu é&%@f@% ec@—‘f)@@@ﬂﬁ%é&?}’?cﬂﬁgﬁ@?f

4-fl uor opheanrogén,]rEemwtélw plgropyll, n-tlityd ity tinethyandmoethyl, Bersayi, nophenyl ,

4- bi phenyl, 2- et hoxyphenyl -((1-phenyl - pyrazol - 2-yl } am nosul f onyl } phenyl ,
4- cycl ohexyl phenyl, 4-(am no | ) phenyl . 4-(t-butoxycarbonyl am no- et hyl }
phenyl , -CH( phenyl , ba&nzyl enz | oxy, 2-methyl benzyl, 3-nethyl benzyl,
4- et hyI benz% 2- thoxy%—a;( xybenzyl , 4-nmethoxybenzyl, 2 20

et hoxybenzyl g

6 benzyl, 3-bromobenzyl, 4-bronobenzyl,
3-chl orobenzyl , -chlorobenzy |odobenzyl, 2-fl uorobenzyl,
3-fLuorobenzyI, NH;  and .

In another embodiment of the present invention R' is selected from the
10  group consisting of hydrogen, t-butoxycarbonyl, 2-(3,4-dimethoxyphenyl)-ethyl,
1-(3,4-dimethoxyphenyl}-n-ethyl and amino-n-propyl. In yet another
embodiment of the present invention R' is selected from the group consisting
of hydrogen, t-butoxycarbonyl and amino-n-propyl.

15 In an embodiment of the present invention R? is selected from the group
consisting of hydrogen, C.4alkyl, Cs4alkoxy, cycloalkyl, cycloalkyl-Cq4alkyl,
aryl, arC4alkyl, arCqsalkyloxy, partially unsaturated carbocyclyl, partically
unsaturated carbocyclyl-Cy4alkyl, heteroaryl, heteroaryl-C4alkyl,
heterocycloalkyl, heterocycloalkyl-Cq4alkyl, -C(O)-C4alkyl, -C(O)-aryi, -C(O)-

20 arCi4alkyl, -C(O)-heteroaryl, —C(O)-heterocycloalkyl, -C(O)O-cycloalkyl and —
C(O0)-Ci4alkyl; wherein the Cqsalkyl, aryl, arCi4alkyl, partially unsaturated
carbocyclyl, heteroaryl, heterocycloalkyl or cycloalkyl group, whether alone or

part of a substituent group, is optionally substituted with one to three
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- Tl uor obenzyl, 2-trifluoromethyl benzyl, 3-trifluoronethylbenzyl, 4-
quoronEthbeenzyI 4-trifluoronet hoxybenzyl, 4-methoxycarbonyl benzyl,
di met hoxybenzyl, 2, 4-dichl orobenzyl, 3, 4-dichl orobenzyl,
di f1 uor obenzyl , 25 2, 5-di fl uorobenzyl, 3,4-difluorobenzyl,

, 5-trimet hox nzyl, 2,4,6- trinmethoxybenzyl, 4-car |,
|trobEHQVan%Qﬁltrobenzyl, 2, 4- di met hoxybenzyl , %ﬁg%ﬁﬁgﬂ%&ybenzyl

- di net hoxybenzyl, 3,4- difluorobenzyl, 3,5-di(trifluoronethyl)benzyl,
dlnethylanlno)benzyl 2- phenyl ethyl, 2-(4-bronophenyl)ethyl,

3- nethoxyphenyl)ethyl 2- (4 30 net hoxyphenyl)ethyl,

3, 4- dinethoxyphenyl)ethyl 2-(2-nitro-4,5-di net hoxy- phenyl) et hyl,

4- mor phol smﬁt)Jems mﬁqmﬁbent@séléetwrrahmbloggﬂ hedrowy, carBoxy4€ . dakyilazol yl )et hyl,

Sg?gﬁ 3P¥| 1 ?“ Ao %MW&’Q@H ks&‘%g%y%}‘ 2863)?‘72%6@)'% dyri dyl - net hyl |

- pyri dyl 230\0&33!%@0&!@2%5%%“ ARMUOR Sy, BB Ipheﬂoxpyrl dyl - met hyl ,

e b, S RN g bt B ™ )

pyri dyl - c8r bgamyl or O, Lianestiib- Pritérably, FZ-¢ $uleetegl feinithe ,grdhpmms:simglw 1- napht hyl ,

L nanht vl - Rk o SRlc SO Spl Rl reE il 2S4S

C( OCH3XCF3) - pdngioyy, partigyQnSaturtedsaartooyyyl, hetentini \Heteryaryia gaimh,) . 1- ( 8-
ot LG bR Rl b SR T Bl lopc s 1
gg Eygr OXY- ga@(.gﬁlkypett(uﬂhewﬁiabwbnd asoymaehymmgyk Shmmltnhemlkyln}et hylt o
56711 udbo- P AGS ) Seieh BéetuusledRaRIRYY celsanuyeicrsabiioki hL L R s

sel gg;edng ﬁmdybealm gmppmmesalbmgorqfartWeismmmenmwwls optnmmgmoxet hyl ,

G ot yl am niesiged Wi 65k e SRieems hpdioohd sqéBlf) frgynaaogﬁvno 2 bropy! |

15 3-phenyl - hymgaarboxﬁ -Gy 3alkyrG1daikdxy- usalbelycanpbmmN(RE)4-NR RSy | |

2- et hoxybhemdyy o A lorBS Lot BREHSE Bhdrdy T Pheny

4- cycl ohexyl
15 heteroaryl, cycloalkyl, 1-phenyl substituted heteroaryl-aminosulfonyl, -C(O)-C,.

salkyl or Cq_4alkyithio.

-

3-
4-
4
-n
5
- (
- (
-(
- (
-a
i h

ngwMthwwNN”b

In an embodiment of the present invention, R? is selected from the

group consisting of hydrogen, Cisalkyl, Ci4alkoxy, cycloalkyl, aryl, arCq4alkyl,

20 arCq4alkyloxy, partially unsaturated carbocyclyl, partially unsaturated
carbocychyl-Ci4alkyl, heteroaryl, heteroaryl-Cq4alkyl, heterocycloalkyl,
heterocycloalkyl-Ci4alkyl, cycloalkyl-Ci4alkyl, -C(O)arCi4alkyl, -C(O)-
heteroaryl, -C(OO)-cycloalkyl and —C(O)O-Ci4alkyl; wherein the Cy4alkyl, aryl,
arC,4alkyl, partially unsaturated carbocyclyl, heteroaryl, heterocycloalkyl or

25 cycloalkyl group, whether alone or part of a substituent group, is optionally
substituted with one to three substituents independently selected from halogen,
hydroxy, carboxy, Ci4alkyl, Cq4alkoxy, Cq4alkoxycarbonyl, N(RE)z, N(RF),-C.
salkyl, (CH3)3CO-C(O}N(RE)-CHaIky|. nitro, trifluoromethyl, trifluoromethoxy,
phenyl, phenoxy, heteroaryl, cycloalkyl, 1-phenyl-pyrazol-2-yl-aminosulfonyl or

30 C,4akylthio. Preferably, R?is selected from the group consisting of hydrogen,
C,4alkyl, Ci4alkoxy, aryl, arCy4alkyl, arCq4alkyloxy, partially unsaturated
carbocyclyl, heteroaryl, heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl,
cycloalkyl-alkyl and -C(O)-heteroary!; wherein the Ci4alkyl, aryl, arCqalkyl,
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(am noet hyl ) phenyl, benzyl, benzyl oxy. 2-nmethyl benzyl, 3-nethyl benzyl, 4-
net hyl benzyl , 2-net hoxybenzyl, 3-nethoxybenzyl, 4-nethoxybenzyl, 2-

et hoxybenzyl, 3-ethoxybenzyl, 2-bronobenzyl, 3-bronmobenzyl, 4-bronobenzyl,
20 3- chlorobenzyl 4-chl or obenzyl ), 3-iodobenzyl, 2- quorobenzyI

3-fl uorobenz 4- fl uorobenzyl, 2- trlfluoronethylbe

3-trifluM ‘H?ﬁ%enzyl 4- trifluoromet hyl benzyl CﬂﬁﬁﬂW@gwgﬁethoxybenzyl,
4- met hoxycar bonyl benzyl , 2, 3- di net hoxybenzyl , 2,4 di chl or obenzyl ,

3, 4-di chl or obenzyl , 2,4-dif|uorobenzy|, 2, 5-di fl uor obenzyl ,

, 4-di fl uorobenzyl, 3,4,5-trinethoxybenzyl, 2,4,6 25 trinethoxybenzyl,

car boxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2, 4- dinethoxybenzyl,

, 4-di et hoxymdrwhsat&aéu éamséﬁagw&eﬂaawl het3roéycad$|kfyi d#‘éf'él

, 5-di (trifluoronethyl)benzyl di met hyl am no) benz 24 MO 2004/ 022558
CT/ US2003/ OQ'P%G""GB'HEHWQ&?'WF‘ of 2S'ehﬁlilyﬁmﬂwe'ﬁW)%'?Wubsmuted

3-meth
E3 Zedl ﬁé%’ﬂ‘g)ﬁ(%htgg{;lé‘é’%{bsgmérﬂs mﬂgﬁeiﬂeédﬂplgéwéa %rh)’lblogen hydroxy

fro- | ) et hyl,
( 4- mor phol me}!nctpﬂs\dy%4a'£°’(v4cmﬂ“g;w;ﬁ%ﬁw )MBﬁy|N(R§)r>éyalk%lneggzé|ey) gt hyl ,

adamant g§nyhio Jlnﬁfé%“yﬁ%bﬁﬁ{eh%k gﬁgnyﬁ'pﬂéﬁm} Iﬁ@fé)’dagyl Q:yél oalkyl,
i hydro-fur-2 , 2-pyridyl -nethyl,

pyri dyl - K‘iﬂ)ﬂ Pﬂaw?ﬂhﬂfl‘m?ﬁé’ifﬂ})" or CZ4Q'U"h'°d| et hyI pyr| dyl ),
2- (5-bromopyridyl), 2-(4,6- di rrethyl pyridyl), 2-(5- rrethyl pyridyl),

3- (6- met hoxy-pyridyl), 6-nethylthio-2- i dyJ - carbonyl, 2-thienylethyl,
1- napht hyl , ~ 1- najhamembaqdiseeny pf thgp(egermnvp@ttonﬁ ahseleaed e Me ) net hyl ,

2- (3, 4- th bonyl ) et hyl
2. (12,34 20 aﬁ‘i"é’?‘é | sgé%'?’ﬁ'%’“.’”ﬁ‘“ﬁﬂ"ﬁhw b, iy carbony )t b

roxy- S cy8l o 2522 -tn'yerpeﬁax) esb@aycq'faﬁ'@wymmﬁewytr
2S- hydr oxy- %&Mﬁb&ﬁ&m%md@hﬁ)ﬂ buty; WWOpy?%ﬂ%mxfh{o?di i dyl)-ethyl,
2-(6-fluoro-2-indoly hyl and 2-phenyl - cycl opropy n an embodi ment of
the present WHWW"'HHPY'F&G‘NF@@P@&’%‘H' fimsthviamino-gpeRy. $hsi sti ng of

hydr ogen, Uyt )amikBEA- B&EYI; t-ﬂdﬂéa%&l@%ﬁﬁﬁr@@'ﬂpﬁm{)w&mpw 3- (2

2,2, 2- trlluoroeth I, e I met anm noet butyl, n-propyl,

di (n- butyl )W)‘fbnﬁ'%y'ob‘}}lm"ygarb‘l’%9¥°'9?"Ii’r)’bﬁ'§ﬁ"¥' 4 ﬂ(‘%’"ﬂiﬂ“ 91 } n- propy! ,
cycl oprops! , metpphety), 34-J’ﬁ1blﬁ6)5ypﬁ@ﬂb{haanﬂl1d§ﬁéﬂw|4m‘&ﬂwl 2-2- am nophenyl, 4-(t 20

but oxycar bonz&gxr?prrxlgn_yl 4?% ;?heﬁ)q p;%zol 2-y’l)—ammosul onyf% enyr|y| 4-biphenyl, 2-
cyclohexylphenyl, 4-(aminoethyl)phenyl, 4-(t-butoxycarbonylamino-ethyl)-
phenyl, -CH(CHs)-phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methylbenzyl,
4-methylibenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-
20 ethoxybenzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl,
3-chlorobenzyl, 4-chlorobenzy!), 3-iodobenzyl, 2-fluorobenzyi, 3-fluorobenzyl,
4-fluorobenzyl, 2-trifluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-

3
4-
3
3
P
2-
2-
3-
1-
d
3-

tnfluoromethylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonylbenzyl, 2,3-
dimethoxybenzyl, 2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl,

25 25-difluorobenzyl, 3,4-difluorobenzyl, 3,4,5-trimethoxybenzyl, 2,4,6-
trimethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difluorobenzyl, 3,5-di(trifluoromethyl)benzyl, 4-(dimethylamino)benzyl, 2-
phenylethyl, 2-(4-bromophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-

30 methoxyphenyl)ethyl, 2-(3,4-dimethoxypheny!)ethyl, 2-(2-nitro-4,5-dimethoxy-
phenyl)ethyl, 3-(4-morpholinyl)-n-propyl, 2-(4-morpholinyl)ethyl, 2-(4-
imidazolyllethyl, 1-adamantanyl, 1-adamantanyl-methyl, (2,5-dimethoxy-2,5-
dihydro-fur-2-yl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-methyl, 3-pyridyl-
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et hoxyphenyl, 4-((1-phenyl-pyrazol-2-yl)-am nosul fonyl } phenyl,

4- (am noet hyl )- phenyl, benzyl, benzyl oxy, 2-nethyl benzyl, 3-nethyl benzyl,
4- et hyl benzyl, 2- net hoxybenzyl, 3-nethoxybenzyl, 4-nethoxybenzyl,

2- et hoxybenzyl, 3- ethoxybenzyl, 2-bronobenzyl, 3- bronnbenzyl,

4- br onobenzyl, 3-chl orobenzyl , 25 4- chlorobenzyl 3-i odobenzyl

2-f1 uoroml‘m@ 8fi uor obenzyl, 4-fluorobenzyi, 2- tWTfW¥W@¥Fé§%yI benzyl ,
3-trifluoromethyl benzyl, 4- trlfluoronethylbenzyl, 4- trifluoronethoxybenzyl,
4-nethoxycarbony|-benzy|, 2, 3-di net hoxybenzyl , 2, 4- dichl orobenzyl,

3, 4-di chl orobenzyl, 2,4-difluorobenzyl, 2,5-difluorobenzyl, 3, 4-

di fl uorobenzyl, 3,4,5-trinethoxybenzyl, 2,4,6-trinethoxybenzyl, 4 30

car boxybenzygeth fdQRRAEY, |2-(34=diinkth ) 2- 52br6m6 oxylgenzyl, 3,4- 25 WO
2004/ 022558 P Usgﬁ g/ 027%56( dii rre?ﬁg W)I . bﬁ-ﬁgI'?max(%(hoxybenzyl

St vor SR N52 e oYYy SUrCE R POD-BEH), BmeibybHETy] 2 oy

2- (4- brompW&W tn.enymetnylerzmgdymﬂe/nwpkﬁalhwl1,na%n(n9r met hoxyphenyl ) et hyl ,
2- (3, 4-di net hox%phen%w) et hyl di met hoxy- phenyl ) et hyl,

3- (4- nor phol AR o1pg?+4-m%*hx'a"@'q¥ﬁ9'}9ﬁﬂ)m%w Reldyl , 2-(4-im dazol yf)ethyl,
adanmant any!| it t-butoxycarbonyl)ethyl, -
2-(2, 5- dlnyrretmﬁ - g’“ﬁgdm? h‘-);‘)henylZ( but xya_%oyyl) yl Cgo pyridyl, 4-pyridyl,
2T S e R FuRaE dyhorty IR Fbmapyprralyi st -0
2- (3, 4-di netdy xy&ﬂ&drf%.y)end%ylﬁ(3hrrﬁia9ibr«f-ylyi-ztﬂy) 2(22@%@&%% hyl - pyridyl),
2- (5-met hyl -pyridyl) hoxy- pyrid , thienylnethyl, 2-thienylethyl,
1- napht hyl, 1- naphthyl nethyl 1- (3,4 10 Vb~n-e|oxyphenyl)nethyl
2- (3, 4- nethylenedloxyphenyl)ethut : H3C met hyl, 1-13C H3C
2S- hydr oxy- S-cycl opent yl - net hyl , cl ohexyl - nethyi,
2S- hydr oxy- S—cycloheptyl met hyl , pf
2- (6~ f t uor o-igoqu RM .@hmwkmeHdﬁera : R2 is selected fromthe
group consisting o y rogen, nethyl, nethoxy, et hyl', ethoxycarbonyl - met hyl ,
15 2,2, 2-tril uoroet hyl ;knethylanlnoethyl n-butyl, t-butyl,
n-propyl, di e ) pyl, 3-phenyl -n-propyl,
' 4- Dbi phenyl, 2-ethoxyphenyl,
osul fonyl } phenyl , 4- (am noet hyl } phenyl,
ehzyl, syt geg@ wﬁm ot pe! benzyl ,

enz

7 9
2- met hoxybenz nethoxybenzyl hox 20 ethoxybenzyl
xRN A AT AR VIS
ethyl, 2-(2-pyridyl)-ethyl, 2-(6-fluoro-2-indolyl)ethyl and 2-phenyl-cyclopropy|
Preferably, R is selected from the group consisting of hydrogen, methyl,

benzyl , benz';HQ)xy, |

methoxy, ethyl, carboxy-methyl, ethoxycarbonylmethyl, 2,2,2,-triluoroethyl,
ethoxy, dimethylaminoethyl, n-buty!, t-butyl, n-propyl, di(n-butyl}amino-n-propyl,

15  3-phenyl-n-propyl, 3-(2-pyridyl}-n-propyl, phenyl, 4-biphenyl, 2-ethoxyphenyl, 4-
((1-phenyl-pyrazol-2-yl)}-aminosulfonyl)-phenyl, 4-cyclohexylphenyl, 4-
(aminoethyl)phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methylbenzyl, 4-
methylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-
ethoxybenzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl,

20  3-chiorobenzyl, 4-chlorobenzyl), 3-iodobenzyi, 2-fluorobenzyl, 3-fluorobenzyt,
4-fluorobenzyl, 2-trifluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-
trifluoromethylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonylbenzyl, 2,3-
dimethoxybenzyl, 2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl,
2,5-difluorobenzyl, 3,4-difluorobenzyl, 3,4,5-trimethoxybenzyl, 2,4,6-

25 trimethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difluorobenzyl, 3,5-di(trifluoromethyl)benzyl, 4-(dimethylamino)benzyt, 2-
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-chl or obenzyl, 4-chl orobenzyl, 3-idobenzyl, 2-fluorobenzyl, 3-fluorobenzyl,
fluorobenzyl, 2-trifluoronethyl benzyl, 3-trifluoronethyl benzyl, 4-
f

r Iuoronethylbenzyl 4-trifluoromet hoxybenzyl, 4-nethoxycarbonyl-benzyl,

[
, 3- dlnethoxybenzyl 2, 4-di chl or obenzyl, 3, 4-dichl orobenzyl,
, 4- d|fluorobenz 25 2 5- d|fluorobenzyl 3, 4- d|f|

4,5-ti Y@ éhzy 2,4, 6- trlnethoxybenzyl gg%@@gﬁé%??*
nltrobenzyl 4- nltrobenzyl, 2, 4- dinethoxybenzyl 3, 4- di net hoxybenzyl ,
5- dlnethoxybenzyl, 3,4- difluorobenzyl, 3,5-di(trifluoronethyl)-benzyl,
henyl et hyl , 2-(4- bronophenyl)ethyl, 2-(3-nethoxyphenyl)ethyl,
- (4- met hoxyphenyl )ethyl, 2 30 (3, 4-di met hoxyphenyl)ethyl,
(2- ni t r o- 4pHenglietmgl, D(dhromophenly)etyh\2-(3- rﬁ}tlﬁd(ypmﬁylm)fﬂaq# 022558

p
(
L el BN oo R

2,5-di rretdrmwewﬁ -3e(-mycsipralinyd Jen-propylez-(dyrhorpliblipylJethyly R+(4-3- pyri dyl ,  4-pyri dyl,

(
( :
%rhdé! et azW?ﬂ"&Y/ a%% aﬁgﬁﬂﬂdﬂ?ﬂg";ﬂ"%r'Irrgé,/“‘gi-ﬂ?}fi%%ﬂ‘%ﬁ?n 5 pyridyl),

2- (5-met hyl -@Wdfdidf-)’--yl)ﬁ"e(hﬁ Prpyrivgl §-pprydyl, ehplydidyl, 2-gyridybmettet, Bydyridyl- napht hyl,

e TR A AR EB b Bon 2.4 1€ 1 R

2S- hydr oxy- Sdimgthlylqyeiag)y 2-(Svmiethyll-pyridyh; Byﬁimmpxﬁpyriylw) Ghmetiyithive2-hyl , 2S-

hydr oxy- S-cycl he et h
2-(6-f1uoro- R ?H?fgf%wghﬂ‘/%y‘émﬁ i q@P{Y& %‘}] y&f1'@ﬁé present invention,
R2 i s sel ectméthflessdidxiyshengnaapyl, dqagkmethyl@e(dfoxyp}\dnp)gem 1iphémy-R. net hoxy,

oy PSR oy i AT 5 .

3-(2-pyridyl)-n-propyl, opyl , phenyl, 4-fluorophenyl, 4 15
nethylphenylH / dinethoxyphenyl, 4-(t-butoxycarbony|anino-
et hyl } phenyl , %4 ’ ’ oxyphenyl, 4-((1-phenyl-pyrazol-2-yl)-
an1nosu|fony|}p et ; rthyl}phenyl benzyl, benzyl oxy, 2-

nmet hyl benzyl g

nmet hoxybenzyl 3 4- rretoxybenzyl ‘?’ﬁgxw c,o%e%ﬁ%&%@,?%gg;l , 3-2

hydroxy-S-cyclohexyl-methyl, 2S hydroxy -S-cycloheptyl-methyl, 2-phenoxy-
ethyl, 2-(2-pyridyl)-ethyl, 2-(6-fluoro-2-indolyl)ethyl and 2-phenyl-cyclopropyl.

3
4
t
2
2
3,
3-
3
2-
2
2-
P
2
2-
2-
2-

15 In an embodiment of the present invention, R?is selected from the
group consisting of hydrogen, methyl, methoxy, ethyl, ethoxycarbonyl-methyl,
2,2,2-triluoroethyl, ethoxy, dimethylaminoethyl, n-butyl, t-butyl, n-propyi, di(n-
butyl)amino-n-propyl, 3-phenyl-n-propyl, 3-(2-pyridyl}-n-propyl, cyclopropyl,
phenyi, 4-fluorophenyl, 4-methylphenyl, 2-aminophenyl, 4-(t-

20  butoxycarbonylamino-ethyl)-phenyl, 3.4-dimethoxyphenyl, 4-biphenyl, 2-
ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl)-aminosulfonyl}-phenyl, 4-(aminoethyl)-
phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 2-
methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-
ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, 3-chlorobenzyl,

25 4-chlorobenzyl, 3-iodobenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 2-
trifluoromethyibenzyl, 3-trifluoromethyibenzyl, 4-trifluoromethylbenzyl, 4-
trifluoromethoxybenzyl, 4-methoxycarbonyl-benzyl, 2,3-dimethoxybenzyl, 2,4-
dichlorobenzyl, 3,4-dichlorobenzyl, 2 4-difluorobenzyl, 2,5-difluorobenzyl, 3,4-
difluorobenzyl, 3,4,5-trimethoxybenzyl, 2 4,6-trimethoxybenzyl, 4-

30 carboxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2 4-dimethoxybenzyl, 3,4-
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20 bronobenzyl, 3-bronobenzyl, 4-bronobenzyl, 3-chlorobenzyl,

4-chl orobenzyl, 3-idobenzyl, 2-fluorobenzyl, 3-fluorobenzyl,

4-fl uorobenzyl, 2- trifluoronethyl benzyl, 3-trifluoromethyl benzyl,
4-trifluoronethyl benzyl, 4- trifluoronethoxybenzyl,

4- met hoxycar bonyl - benzyl , 2, 3-di net hoxybenzyl, 2, 4- dlchlorobenzyl

3, 4-di chi }1%5 2, 4-di fluorobenzyl, 2,5-difl uor JEIASIHINES 5 o5

U net hoxybenzyl , 2,4,6-trinethoxybenzy| 3-nitrobenzyl, 4-nitrobenzyl, 2, 4-
di met hoxybenzyl , 3, 4-di net hoxybenzyl , 3,5-dinethoxybenzy|, 3, 4-

di fl uorobenzyl, 3,5-di(trifluoronethyl)-benzyl, 2-phenylethyl, 2-(4-

br omophenyl ) et hyl , 2-(3-nmet hoxyphenyl)ethyl, 2-(4- nethoxyphenyl)ethyl, 2
(3, 4- di met hoxymtterytensy, B/3-diméthoRybeniyl, Q—Mdlwumtﬂw phenyl Yethyl, 3-(4- 30

hol | | lyl)ethyl, 1- 27
w 2084'18&%%@9&@%@@@%@%" A peren ez B a0y - bt h§|
2- (2, 5-di net hmxﬁms tp.yldjzi{u fnethpkypreryisthyl, Q(awanméwoxyp?rewretrwl pyri dyl,

i dyl - d
g 2%“4 él met kggmﬂyﬁ \éﬂé@ g%&%éﬂ %I’)o}(n Q'Tgfoéﬂ F@et hyl - pyridyl),
2- ( 5- met hyl - awphdvdy))emﬁ ;(@-mﬁfab@yc)etrpy atahyantanyt, hia@ainbiehyiyethy? 5

t hi | et hyl | -(3,4-
me!t ﬁ;%/eﬁed%/o%%ﬁ%ﬁé)ﬂ%ﬁlzﬁwlhydfp Jg’@'%‘emlt %ﬁ%&ép&ﬁ%ﬁéﬁﬂ)%‘@t hyl, 2-furyl- H3C
QBSChrrgt hyl, R h Byrioyiiem, -4SpyriHmieiten) (8, 4fmﬁé1W|-,pyrlldyl) % 5| i s

- r ox - 0 e - e and 2-
phengxy e%/hyr"’""Y"‘QF’!%’?défq)< ;EA'R%‘"Y@’VE@%% 'Bgtpﬁcﬂ’?ﬁ g‘@&@éw%yons?/stl ng of 10
gydr ?ﬁe? e piidyi), umatylmwt Zthiayyiethdll haaphet, bga?mhyrxmdm A- (er4hoxy|,

i me noe n- bu ro
3- phenzl qﬁ] Mpédv%xyaf g@’??tﬁ)ﬂ"}o ’ﬁ[ ﬁp‘%’l"gtﬂ%rgedlf’xm%ﬁémypgiu%lfpho%phenyI
4- ((1- phenyl - pyrazol - 2-yl }am 051 yl}phenyl 4- (am noet hyl ) - phenyl_
benzyl, benzyl oxv nethylbenzyl 4- et hyl benzyl ,

2-nethoxybenzy| By ) 4- nethoxybenzyl, 2- et hoxybenzyl ,
3-e|hoxybenzy| 2 byort onDbenzyI 4- br onobenzyl ,

3-chl or obenz \ eafy odo fiuoro
3- cuorobenzy%‘ "‘X‘ f uorobenzyl , 2- tri fI % V‘p’"qg%

3-trifluor On‘eshydlrbjeﬁﬁﬁ—y}dohéxylmefﬁyuasmmbm bymmmbtyl nﬁethwz phemoxyaret hoxybenzyl ,
4-met hoxycar %Wa'nd 9?8 ﬁ&])rbd md?olyﬂ-eqeyli @re%pa%ﬂz ||I R2 is selected from the

group consisting of hydrogen, methyl, methoxy, ethyi, ethoxycarbonyl-methyl,
15 2,2,2-triluoroethyl, ethoxy, dimethylaminoethyl, n-butyl, t-butyl, n-propyl, di(n-
butyl)amino-n-propyl, 3-phenyl-n-propyl, 3-(2-pyridyl)-n-propyl, phenyl, 4-

biphenyl, 2-ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl}aminosulfonyl}-phenyl, 4-
(aminoethyl)}-phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methylbenzyl, 4-
methylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-

20 ethoxybenzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl,
3-chlorobenzyl, 4-chlorobenzyl, 3-iodobenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-
fluorobenzyl, 2-trifluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-
trifluoromethylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonyi-benzyl, 2,3-
dimethoxybenzyl, 2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl,

25 2,5-difluorobenzyl, 3,4-difluorobenzyl, 3,4,5-trimethoxybenzyl, 2,4,6-
tnmethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difluorobenzyl, 3,5-di(trifluoromethyl)}-benzyl, 2-phenylethyl, 2-(4-
bromophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-methoxyphenyl)ethyl, 2-

30 (3.4-dimethoxyphenyl)ethyl, 2-(2-nitro-4,5-dimethoxy-phenyl)ethyl, 3;(4-
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20 di chl or obenzyl, 3, 4-dichl orobenzyl, 2,4-difluorobenzyl,
2,5-di fl uorobenzyl, 3,4,5- trimethoxybenzyl, 2,4,6-trimnmethoxybenzyl,
3-nitrobenzyl, 4-nitrobenzyl. 2,4- dinmethoxybenzyl, 3, 4-dinethoxybenzyl,

3, 5-di net hoxybenzyl, 3, 4- difluorobenzyl, 3,5-di(trifluoronethyl)-benzyl,
2-phenyl ethyl . 2-(4- bronophenyl)ethyl, 2-(3-nethoxyphenyl)ethyl,
2-(4-netﬁ%&éﬁw¥ )ethyl, 2 25 (3,4-dimethoxyphenyl)]}(-)f?ﬁg;%(,’0)3/0%79g/6
2-(2-nitro-4,5-di met hoxy-phenyl)ethyl, 3-(4- norpholinyl}n-propyl,

2- (4-nor pholinyl)ethyl, 2-(4-imdazolyl)ethyl, 1- adamantanyl,

1- adamant anyl - net hyl, 2-(2,5-di net hoxy-2, 5-di hydro- furyl)nmethyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-pyridyl-nmethyl, 3-pyridyl-nmethyl, 4 pyTidyl-nethyl,
2- (3. 4- di met imarphoimyl)aiyiropyl, 2- (¢ Sndopratimygthykig-(4-imidazoigl)dhyli et hyl - 30 pyridyl),

2- (5- net hyl - | dyl 3-.(6-net hoxy-pyri dyl 2-thi envl ethyl, 1-naphthyl, 28
) 200410225%é‘I"B@ﬁ’Msé%%iﬁ%‘%ywﬁggﬁﬁeﬁqﬁgﬁ%%’°‘

1-( ﬁ I4- me'sj hy mmmymw,la)m?ww-pyrayl(2pfidm®thwm- yridyt-methyl, 4-

met hyl enedi 0x n - 2= fUry. t H3 .

2S- hydr oxy- s-%%ﬁ%%‘bﬁ%wﬁgﬁwgp%@ﬂ?’cﬁ%ﬁ?ﬁ}‘-"%’f’@\ngﬁe%??'ﬁﬂf hyl, 25

hydr oxy S- &y c Ipgridy|)i 2¢(5-methyirpyridy),dB-@-méthoxypyridyt) 3-thienglethyl, dmaphtinddi nent of t he
present i nveq'gi o%yF'\’Z 'S j_gﬁ%qg%f oo t Eg yﬂrrng 9, 2_? psi sting of hydrogen,

met hyl, n- but)na,p mey!) j -p‘? Pyl WPREPHO t/* h= %?opyl, _

met hyl am no- n- propyl, di nethyl am no-n-propyl, t-butg Hg®onyl am no-

n- propyl, N-nethyl-N-t-butoxycarbonyl -anjno-n-eth i 1p0benzyl, 4 10

met hoxycar bonyl - benzyl, - CH(CH3} phenyl, 43 ' t hoxycar bonyl -

pi peridinyl) and 2-(3Him dazol -4-yl}ethyl. um" is selected from
A i et g it et e A

N- et hyl - N- t 28utydropcScyutopg htybmethyl; 268-bydnoxdy-S-&elohexyl-mbibplz 99-,

4- et hoxycar honyl - - 4- | Ji nyl . an -

(e m ol TOmER ey R RS S R MR i on, when ra

and R2 ar¥® both 20 bound to the same nitrogen atom R and R2 are taken
together with t NG, pLbbaNGGN 3 MEplddellHiveRidnRYis 8cBONBA the form a
het er oaryl or heterocycloal Ky

group consisting of hydrogen, methyl, methoxy, ethyl, ethoxycarbonyl-methyl,

ethoxy, dimethylaminoethyl, n-butyl, n-propyl, di(n-butyl)amino-n-propyl, 3-
phenyl-n-propyl, 3-(2-pyridyl)-n-propyl, cyclopropyl, phenyl, 4-fluorophenyl, 4-

15 methylphenyl, 2-aminophenyl, 3,4-dimethoxyphenyl, 4-(t-butoxycarbonylamino-
ethyl}-phenyl, 4-biphenyl, 2-ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl}-
aminosulfonyl}-phenyl, 4-(aminoethyl)}-phenyl, benzyl, benzyloxy, 2-
methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 2-methoxybenzyl, 3-
methoxybenzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl, 2-

20 bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,
3-iodobenzyl, 2-flucrobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 2-
trifluoromethylbenzyl, 3-trifluoromethyibenzyl, 4-trifluoromethylbenzyl, 4-
trifluoromethoxybenzyl, 4-methoxycarbonyl-benzyl, 2,3-dimethoxybenzyl, 2,4-
dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl, 2,5-difluorobenzyl, 3,4,5-

25 trimethoxybenzyl, 2,4,6-trimethoxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difluorobenzyl, 3,5-di(trifluoromethyl)}-benzyl, 2-phenylethyl, 2-(4-
bromophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-methoxyphenyl)ethyl, 2-
(3,4-dimethoxyphenyi)ethyl, 2-(2-nitro-4,5-dimethoxy-phenyl)ethyl, 3-(4-

30 morpholinyl}-n-propyl, 2-(4-morpholinyl)ethyl, 2-(4-imidazolyl)ethyl, 1-
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group: wherein the heteroaryl or heterocycloal kyl is optionally substituted
with one to three substituents independently sel ected from hal ogen,

hydr oxy, carboxy, Cl al kyl, hydroxy substituted Cl.4al kyl, C1.4al koxy,

Cl dal koxycar bonyl, 25 trifluoronmethyl, trifluoromethoxy, nitro, cyano,
N(RE) 2, phenyl, arC aal kyl, heterocycl oal kyl . di (Cl. aal kyl ) am no- car bonyl
d dal koxﬂ‘&?‘lﬁﬂwfr 58ni no or phenyl ani no- G Aal kyl ; wheP@VESHREPWHenyl or arC
al kyl substituent on the heteroaryl or heterocycloalkyl group is optionally
substituted with one or two substituents independently selected from

hal ogen, hydroxy, carboxy, Cl4al kyl, 30 Cl4al koxy, trifluoronethyl,
trifluoronmethoxy, nitro, cyano, N(RC)2 or substituted 29 WO 2004/ 022558

PCT/ US2003/ 034 sntanigh) ¢ 2bmartéyii- ﬁiefhyi 5?2 5%#&%&#&9@@%)@% the phenyl are one to
three i ndependently” selectedfrom hal %9 ‘GMPre erably, when R and R2 are
PH

bot h bound t Bnt)mettiyh PyAdW. ScRyady!.A-pusidy! -methyr epyrigeretbdet her with the
nitrogen ato -m@!mﬁl@(iitMMeﬁ&Iepthg (i&oﬁ%b&ﬁd@l fzeg%rmémwor

het er ocycl oa erel n roar het erocycl oal kyl is

optionally sBM'%dﬁéEFtW'PWdM'h@‘(ﬁdﬂﬁttmxé}@y%qws‘t‘ieﬂﬂ@ﬁlh!' #ndependent |y sel ect ed
from hal ogen ,é?,ygfhgp(y AP AXaphimaaetkl! +-(3 4Cl al koxy, Cl., al koxycar bonyl ,

trifluoronethy tiifl uoronet hox nitro, ano N( RE) 2, [phenyl
ar d 4al kyl , n@meawwnwwemm i/ -3u- maqhklym«) phenyettyb yflry-

phenyl am no- C 4al kyl ; wherein thﬁa@h nyl or arCl, alkyl substituent on the
10 heteroaryl or heterocycl g u.v I's optionally substituted with one
or two substituehst ; el ected from hal ogen, hydroxy, carboxy,

ClAal kyl , C1. 4al koxs ) yI trifluoronmethoxy, nitro, cyano,
N(RE) 2 or substltﬁtd paeny| éin the substituents on the phenyl are
one to threemeluepe

Adent | y 58| ect ed f r étnhdiregesyclopsntylmethylenbodi ment  of
the present '2§-‘ﬁ§<% eiy LRI ds Rjadiis bidhopliohotlylghigphe samre nit 1 ogen

atom Rl and are taken toge rogen"atomto which they are

bound to for mO@r@nﬁ ?@f%!&'b@gﬂsriﬁ’ﬁdqqétoé‘r'699&”8&%&%""31% het er oar yl ;

wherein e Rgdr %&thr%eth@}yeétﬁﬁyah&@bé?%nyl -Heth, gp._t,,gyonal |y substituted with
one or nore substituents independently sel écted” from hydroxy, carboxy,

,al kyl | hgwswrrmgm vl eiopyl @ -butﬁ)fﬂmqaferwpv' ?pﬁ n-"arC, ., al kyl,
hEt er ocycl Oai*ﬁwﬂ -2-p ailci‘ﬁ’ifrbﬁﬂwﬂﬁﬂéwl Mﬂbﬁ’yph@ﬂw @m%zok
di (C1.., alkyl %Ir)qanm?n’osulfoglyl)-phenyl 4- (ammoethy(i:) phenyl benzyl belrgy?oxzcar bonyl, t-
methylbenzyl, 3-methylbenzyl, 4-methylbenzyl, 2-methoxybenzyl, 3-
15 methoxybenzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl, 2-
bromobenzyl, 3-bromobenzyl, 4-bromobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,
3-iodobenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl, 2-

trifluoromethyibenzyl, 3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-

trifluoromethoxybenzyl, 4-methoxycarbonyl-benzyl, 2,3-dimethoxybenzyl, 2,4-

20 dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl, 2,5-difluorobenzyl, 3,4,5-
trimethoxybenzyl, 2,4,6-trimethoxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difluorobenzyl, 3,5-di(trifluoromethyl)-benzyl, 2-phenylethyl, 2-(4-
bromophenyl)ethyl, 2-(3-methoxyphenyl)ethyl, 2-(4-methoxyphenyl)ethyl, 2-

25 (3,4-dimethoxyphenyl)ethyl, 2-(2-nitro-4,5-dimethoxy-phenyl)ethyl, 3-(4-
morpholinyl)-n-propyl, 2-(4-morpholinyl)ethyl, 2-(4-imidazolyl)ethyi, 1-
adamantanyl, 1-adamantanyl-methyl, 2-(2,5-dimethoxy-2,5-dihydro-
furyl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-methyl, 3-pyridyl-methyl, 4-
pyridyl-methyl, 2-(3,4-dimethyl-pyridyl), 2-(5-bromopyridyl), 2-(4,6-dimethyl-

30 pyridyl), 2-(5-methyl-pyridyl), 3-(6-methoxy-pyridyl), 2-thienylethyl, 1-naphthyi,
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but oxycar bonyl am no or phenyl am no-C 4al kyl; wherein the phenyl or arCl_ 25
,al kyl substituent is optionally substituted with one or two substituents

i ndependently selected fromchloro, trifluoromethyl or chlorophenyl.
Preferably, when RL and R2 are both bound to the sane nitrogen atom Rl and
R2 are taken together with the nitrogen atomto which t are bound to form
a group YRRy gﬁsf rom het er ocycl oal kyl and het eroarPﬂT’Us\%%é’PH?sﬁ t he

het eroaryl or 30 heterocycloal kyl is optionally substituted with one or nore
substituents independently selected from Cl4al kyl, Cl4al koxy, phenyl,

arC, . aal kyl, heterocycloal kyl, C1.,al koxycar bonyl,

di (C1- Oal kyl ) am no- car bonyl or phenyl am no- Cl4al kyl ; wherein the phenyl- or

ar Cl4al kyl subﬁﬁmhmhyl 3-(3Q-mifthylsHe dibLp REryBmBHEY QL?@Q.OS/ 027956 optionally
substituted with one or two substituents independently selected from
trifluoromethyl or chlorophenyl. In an enbodi nent prygent i nventi on,

.when R and R2 are both 5 bound to the CF ol ; and R2 are
taken together with the nitrogen atomto Wi Qund to forma
group selected from 1- norpholinyl,

1-(4-(3-trifigde H@awbnmwwl)zfmypméml Hyd), 7 di nyl -

i peridi nyl 4-pyrrolidin peri di nyl 1- (4- phenyl - pi peri di nyl
D D hydr axy 25 pyerel Srergapsn 1mgtﬁmﬁwvesgxy#ﬁyelphéwmpwylVZS-p pert iy,

1- (13- hydr oxy Fpdréwyls-BjcRREptHLABhy andl2- bﬁen'éxylahﬂl met hyl - pi peri dinyl),
1- (4-di net hyl am no- plperldlnyl) 1-(4-(3
met hy!l enedi oxyphenyl nmet hyl ) - pi pera2| nyl ) 1 (3-(di et hyl am nocar bonyl ) -

pi peri di nyl) 1- (dahk elbédinse af the belsarmrn@mwnnérs sHigtyddfromlthé grodpdi hydr o- | H-
pyrrolyl). 1- L(4 chl or ophenyl § ) - pi geram nyl), 2-(1, 2,3, 4-
t et r ahydr o- |§‘Eﬂil§ ingyefiygrogen, me hAY'anHM Wﬁ’&?%@)‘ﬁ&ﬂpy'p methery-fyl ), 2-(1,2,3,4 15
t et rahydr o- 6 propgl] mhhamwn%aswu amdmv;dramﬂ £o§y|6rsut6@&5wé @pidebol i nyl), 1-(4-
benzyl - pi pera2| g )R rroli di S('Rj dr o- rroI|d| nyl ),
1- ( 3- hydr oxy™ P{ﬁ?&‘r et §'r‘) U‘%Y@O(‘ﬂ)a"n Pﬁﬂby' We g1 ), 1-pi peridinyl,
1-(3-et hQByCﬁfeb@i&tbrboml-lbéﬂﬂym(ﬁmb}ia)-ﬁhe(\ﬂ ‘ﬁﬁﬁi@?hylcwb@tﬁy)lyc&bwl di nyl),
1-i m dazol yl (aﬁgs am, no rrf_ h}//l -N-pyrrolidinyl).
1- (3- (R) - di rrB'PﬁVf‘%YHl B%WP?ZBHV' 1- (3- (R) - hydroxy 20 pyrrolidinyl),
1- (3, 4-di hydroxy- 2, 5- bi s- hydrooxyrrethyl pyrrolidinyl), 1- (3 (R) t-
but oxycar bonyl am rrol.idin S) - et, dinI ,
DUl XY S DO | T Bt S port PSS BB & ™)
1- (3- ( R) - net hpughBmgdropyn-pobiid-meihpxy-d-plopyl( Hithyaminginagropy) - pyrrol idinyl),
1-(3-(N qgt h\t/i W{yiammo-n-propyl N-methyl-N-t-butoxycarbonyl-amino-n-ethyl, 3-

nitrobenzyl, 4-methoxycarbonyl-benzyl, -CH(CHs;)-phenyl, 4-pyridinyl and 2-

(3H-imidazol-4-yl)-ethyl.

3-
3-

In an embodiment of the present invention, when R' and R? are both
20 bound to the same nitrogen atom, R’ and R? are taken together with the
nitrogen atom to which they are bound to form a heteroaryl or heterocycloalkyl
group; wherein the heteroaryl or heterocycloalkyl is optionally substituted with
one to three substituents independently selected from halogen, hydroxy,
carboxy, Cq4alkyl, hydroxy substituted Ci4alkyl, Ci4alkoxy, Ci4alkoxycarbonyl,
25 trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RE)z, phenyl, arC,4alkyl,
heterocycloalkyl, di(C1.4alkyl)amino-carbonyl, Ci4alkoxycarbonylamino or
phenylamino-Ci.salkyl; wherein the phenyl or arC14alkyl substituent on the
heteroaryl or heterocycioalkyl group is optionally substituted with one or two
substituents independently selected from halogen, hydroxy, carboxy, Ci4alkyl,
30 Ciqalkoxy, trifluoromethyl, trifiuoromethoxy, nitro, cyano, N(RE)z or substituted
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but oxycar bonyl - am no) -pyrrolidinyl) or 1-(2-(3,5-dichlorophenyl)-3-nethyl -

25 carboxy-1,2,4-triazolyl). Preferably, when R and R2 are both bound to

the same nitrogen atom Rl and R2 are taken together with the nitrogen atom

to which they are bound to forma group selected from

1-(4-(3-trifluoromethyl- phenyl)-piperazinyl),

1- (4 p| pMW¥55b| per| di ny| ) 1- (4 (3 4 PCT/US2003/027956

met hyl enedi oxyphenyl net hyl ) - pi perazi nyl), 1-(3-(diethylam nocarbonyl) 30

pi peridinyl), 1-(2,3-dihydro-11-pyrrolyl),

1- (4-[ (4-chl orophenyl } phenyl - met hyl J- pi perazinyl),
(1.2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl- piperazinyl),

(1,23, 4- tWﬁWrQn%Jsudhtﬂ@éMMhé ?I‘%‘HZI éi@'ohé‘bdthree%d(e’p’er@eﬂﬂyrmt hyl -

rphollnyl) 1- (4- benzyl é§2a2|ny grolldln glperldlnyl 1-(4

VO 2004/ oselestes | WWQJQEOOEF ?@5@“9@&6%}/ af1shoth & %’Pﬁ@rh i nyl)

1-i m dazol yl samchitiodeR afomtI R ha RF ammhmde)nernwwrﬂ}obdm 8¥mite | N an

enbodi mrent of the present invention, whe nd R2 are both 5 bound to the
sane nitr ogeW"'HI'BPrX angboypgtoforma @‘?’QRW’PBB&CM@%'W gTQuURiereif} t r ogen atom to

uhi ch they amgnb@ia bheldbéRailf fpisthp SiRtuleatitnbné frthide

trifluoromethyl -phenyl -plperazmy? 1- (4- phenyl - pi peri di nyl),
1- (4- pi per i dsybghtuents ng@qqeapcm}lyfelected rom halogen, hydroxy, carboxy, Cisalkyl,

1-(4-(3, 4- ”Eé}l\éiksiyeé'. mambhyn Wﬁﬁdb)’drﬂarm Wu@i’dnfé‘!ﬂ&( , nitrd, 8yano
(di ethytarnin) garbon I pe (.H[' - chl oro&ihenyl ) phenyl met hyl] 10
pi peri azi ny| MR p.gheny, "584433'%{{ P&‘ﬁ?&)‘"@?af%ﬁ' 1HB'P‘Y'}?§7]")°‘ banyl. o hut oxycar bony! -

pi perazi nyl )%hea érﬁm&(ﬁaé‘k)ﬂ Siterdiy #e Qhﬁmﬂor(ﬁrﬁﬁmeWbétm%ﬂﬁb' nyl),

4- (2, 6- d| et hyl hoI| 4- benzy Ee azi lz rmr phol i nyl,
1- pyrr ol '8 n?%le’ s*em&v%@%gfﬁ ‘FBP‘?QS‘?Wy‘FUP tityted, B%P "0‘?'

1-(3, 5-di ”Etéljbkm@érimwébeﬂ&éﬂtly s&e&l@dfr&ﬁﬂél@@{éﬁfﬁ{] ly; éarmm@l.uawn)

1- ( 3- et hoxycar bonyl - eri 4 15 eri di nyl

1- |(mdazoly>;l CrflthoRy. '8% ‘ﬁ ébﬁ’%ﬂ“‘ﬁé‘f"%ﬂ"}” Nya’]?‘yg’f%bly)ﬁ Mg‘epPref ergbl)y,

when R and fiéngfwhdiaih thetswﬂdudncs dnRe PIRIIGI die bRO@ARree #idepandBilyand R2 are

t aken together th the nitrogen atomto which they are bound to forma
group sel ect $Rfected dm'“?%l P3-trifluoronethyl - phenyl ) piperazinyl),

1- Eﬁ F;pﬂﬁldlny| plperldlnyl) 3h(ﬁ (3, 4- neLhyIFneQ|oxy8hen¥; 50(4 ”

nme i per azi am nocar banyl }pi geri di.n , 1-(4- -
chl o%lophgnSI ) - ph%’%%"ﬁ{?ﬁ" B‘Jtﬁ%w%ﬁeﬂt ISR i3h, WHER R 2 ol 001

2 (1,2, 3, 4- tmdtmdeeamsoqugmoétomyﬁ‘)and Rfa(eﬁkakerhugelugﬂmnlnmyl pi perazinyl),

4 (2, 6. di et WRSERAR Y b8 Barig R B4 ¥ Bclyom

heterocycloalkyl and heteroaryl; wherein the heteroaryl or heterocycloalkyl is

2-
2-
nmo
31

20 optionally substituted with one or more substituents independently selected
from hydroxy, carboxy, Ci.4alkyl, hydroxy substituted Cq.4alkyl, Cy4alkoxy,
phenyl, arCy4alkyl, heterocycloalkyl, Cy.salkoxycarbonyl, amino, Cy4alkylamino,
di(Cq4alkyl)amino, di(C4.4alkyl)amino-carbonyl, t-butoxycarbonyl, t-
butoxycarbonylamino or phenylamino-Ci4alkyl; wherein the phenyl or arCs.

25 ,alkyl substituent is optionally substituted with one or two substituents
independently selected from chloro, trifluoromethyl or chlorophenyl.

Preferably, when R' and R? are both bound to the same nitrogen atom, R’ and
R? are taken together with the nitrogen atom to which they are bound to form a
group selected from heterocycloalkyl and heteroaryl; wherein the heteroaryl or

30 heterocycloalkyl is optionally substituted with one or more substituents
independently selected from C;jalkyl, Cq4alkoxy, phenyl, arCq4alkyl,
heterocycloalkyl, Cy4alkoxycarbonyl, di(C14alkyl)amino-carbonylor
phenylamino-C4.4alkyl; wherein the phenyl or arC,_4alkyi substituent is
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pyrrolidinyl, 1-piperidinyl, 1-(4-(ethoxycarbonyl)-piperidinyt),
1-imdazolyl and 1 25 (2- (phenylan1no met hyl } N-pyrrolidinyl). In an
enbodi ment of the present invention, when RL and R2 are both bound to the
sane nitrogen atom R and R2 are taken together with the nitrogen atomto
whi ch thgy are bound to forma group selected from 1- é &f 30

Aseyse

trifluor 225heny! ) - pi perazi nyl ), 1-(4-phenyl - pif

1- (4-pi peridinyl- piperidinyl),

1- (4- (3, 4- et hyl enedi oxyphenyl - met hyl ) - pi perazi nyl), 1-(3-

(di et hyl am nocar bonyl } pi peridinyl), 1-(4-[(4-chlorophenyl)-phenyl nethyl]-
pi periazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl
32 WD 2004/ Oaabﬁalylgﬁfﬂtlhmﬂv’ &@709% substReeNZindeplendently selected from
2-(1,2,3,4-t hoxy i soqui nolinyl), 4-(2,6-dinethyl-

gt ot o
mor phol i nyl )‘" ':£°'E’ REW”BP’E@P'az. nyl ), 1-(3,5-dinmethyl-piperidinyl), 1-(3
hydr oxynet hyl - plperldlnyl) 1- (3-etoxycarbonyl -pi peridinyl). 1-(4-

Do ot y1 | WA embodiier) ot e BoBers ey yrercnd K ave botn -~ P11 01 1Al YL

% gﬁ E) lohegylt B&:rﬁ%ﬂﬁ%bmb)\;trﬂg@wtbml Rbhnwt’)are Bkaiegabémgnh\lgﬁuentm ?Ed R2 ?L eth

0 ound to, the same nitr eanoge er w e
ni trogen atoﬂ'f’f’@’\/%‘?'ﬁf?‘gﬁ bB‘dﬂiﬂ]BfQ'@ anf?‘fﬁ%?"’é‘Fquﬁ’"b 5l ected from

i Ej (3-tri Ij immhamt hyd- mhwd»rhemwppafywpa;dzhyn 1(4dp|pend|nyl

i peridin e i 0X
net hylo) ppl peP Hg )p1'é'ﬁy§°wyla?'ﬂ§”%§\¥‘s noéaﬂhBB‘Riﬂpﬂf) o)y | Xﬁf%%lxy 1- (4-[ (4-
chl or ophenyl bipbmmg,nﬁmhwﬂroﬁy plﬁlémdﬁijl)W(S)hydroxymethyl-plpendlnyl)b1 <3, ? N
: : r 0-i soqui nol i car bon i perazin
5378 ¢ Seinissy Ytaioaidarine apsdny PR car Pony! -piperaziny
6 d| met mgthylenedidxgphienylinethyl)-plpérabiayiy, yi+(34digtrylaminagaronyl)- ( 4-

1
1
2,
D A R Bt rachyo BB N, - F oA oo e
S
a

- (
- (
-(
et
((a ent i nvepyrroby), 1-@HedcHdrophiedylRehenyiemébyifpipdraringt), 2-(1,2,88- sane ni trogen atom
s Ton o bR AR, b Iondh AR08, £ 194101 e they are bound
(1,2, 3, 4-15et tetrhlyylirees, B-dtnethaxp-isoquineling) g2 Gafmethylmorpholinyl), 1-(4-
13- hydr oxy SR Raf oMbl 1t 3 SRR, e’ | <
1- (4- hydr oxypwrmnvl)dﬂﬁ(syhya_rompmdmmbpihww Ne(3ethorysiarbonyly | ), 1-
ot oy BT AN oy il B phaagieony o
1- (3- (R methyl)-N-pyrrolidinyl), 1-(3-(R)-dimethylamino-pyrrolidinyl), 1-(3-(R)-hydroxy-
20 pymolidinyl), 1-(3,4-dihydroxy-2,5-bis-hydrooxymethyl-pyrrolidinyl), 1-(3-(R)-t-
butoxycarbonylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-pyrrolidinyl), 1-(3-(R)-
amino-pyrrolidinyl), 1-(3-(S)-amino-pyrrolidinyl), 1-(3-(R)-methylamino-
pyrrolidinyl), 1-(3-(S)}methylamino-pyrrolidinyl), 1-(3-(N-methyl-N-t-
butoxycarbonyl-amino)}-pyrrolidinyl) or 1-(2-(3,5-dichlorophenyl)-3-methyl-5-
25 carboxy-1,2,4-triazolyl). Preferably, when R’ and R? are both bound to the
same nitrogen atom, R* and R? are taken together with the nitrogen atom to
which they are bound to form a group selected from 1-(4-(3-trifluoromethyl-
phenyl)-piperazinyl), 1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-
methylenedioxyphenylmethyl)-piperazinyl), 1-(3-(diethylaminocarbonyl)-
30 piperidinyl), 1-(2,3-dihydro-1H-pyrrolyl), 1-(4-[(4-chlorophenyl)-phenyl-methyl)-
piperazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-
piperazinyl), 2-(1,2,3,4-tetrahydro-6,7-dimethoxy-isoquinolinyl), 4-(2,6-dimethyl-
morpholinyl), 1-(4-benzyl-piperazinyl), 1-pyrrolidinyl, 1-piperidinyl, 1-(4-
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25 met hyl am no-pynrolidinyl), 1-(3-(S)-ethylamno-pyrrolidinyl),

1- (4-di met hyl am no- pyrrolidinyl),

1- (3-(N-met hyl - N-t - but oxycar bonyl - am no-pyrrolidinyd4) or 1-(2-(3,5-

di chl orophenyl } 3- net hyl - 5- car boxy-1, 2, 4-iriazolyl). Preferabl y, when R1 and
R2 are both bound to the samne nltrogen atom 30 R and R2 are

t oget her WR I8 nj t r ogen atom to which they are bo‘iﬁ%‘lstz@:’/oﬁg?“m a group

selected from2-(1, 2, 3, 4-tetrahydro-6, 7-di met hoxy-i soqui nol i nyl ),
1-(4-[(4-chlor ophenyl } phenyl - net hyl ] - pi perazinyl), 1-pyrrolidinyl,

1- (3- hydroxy- pyrrolidinyl), 1-(3-(R)-hydroxy-pyrrolidinyl),

1- (4- hydroxy-pi peridinyl), 1-(3-(R- 33 WO 2004/022558 PCT/ U52003/ 027956

di met hyl am netheyca®bhyllpipelidinyl) Lt-fiddzolyLdriaxy Bhaisiha rolidinyl),
1-(3-(R)-t- but ngﬁar%g?yl anr¥1)no pyrz;)'gl I di n&?ﬁ?w (3-(R hgmﬁno pyrrolidinyl),

1- (3-(S) - ani PEO Yolidinyl), 1-{3-(S)-methylanino-pyrrolidinyl).

1- (3-(R) - net hyl am no pyrrohdi nyI) 1-(3-(S)-ethytam no-pyrrolidinyl),
1- (4-di et hyl am no roI|d|n

1- ( 3- (N- et hyl - 'E éhﬁpfe&ﬁ'?‘ﬂafeﬁ'gf’ﬂrwh?fbﬁrﬁnd)f‘ drehetpo 13 5.

di chl oropbenuwrawskfsﬁhemgérbaw-ﬂ’ amd@%dreea&@d\wbémemtrﬂne enbodi nent of the
present invention, nis an integer fromO to 1, greferab_@/ nis 0. In an

embodi ment  oPIrPgRR 3iera lawhich hewareibgundiipifames grpup gddrom 14#-Bhbodi nent of the
Pr esent | nvephLgomBhj#ohiny)ShediiIDOG- SRRy chjerbinf), PESRBRIAVENt i on P i's an

integer fromQO to 2,  'prefera from In an

an 1 nteger
enmbodi ment omwyﬂrk@e‘ﬁt“ m?W%’%/ﬂdl%YPh&"Y" e(ﬂ‘y')Tpl'Peéﬁ?WI}rér(:’enbodl ment of the

present [ nvegmét%muﬂodaﬂ)oiayl)-ﬂlﬁeridihyam @Wdﬁ@dﬁenm‘-pﬁehﬂnﬁﬂ@ ent invention, R3
S selectg omth
d

Qup, consi and ar Cl4al kyl ; wherein t he
aryl or d p'&?’!?}!"y'érzdgﬁqg“’"ﬁ'ﬂ%"f‘?ﬁ'ﬁ%‘i"ﬁ}f’?%ﬁ‘{WH'% carpe ijlone to three
substituents p.p&dgﬁmp degnp)3a-tewdhy6ios)7- diﬁe@fwmbqgmunymmz emetm.r boxy,
o o BB e oM Srrpbut, LRI B o1 5o "
el ogen. M ”"‘"’r“é?ﬁ"”"”“y'”"“’“*’eﬁ“‘““ ‘*&“Z“%“?'Sﬂffﬁm"“ﬁy consi sting of
phenyl and 4 %WSB‘H&%“"@VF‘R‘*&W S0YRiRsdigy )qﬁg present invention, L'
is ClJal kgl ; (entwyﬁrbbnw}super@lrﬁaj kyﬁnda;bwupudl1s(2qmenplamidoynahybpm tuted with one

]E Iouf)\rN:)nZ'ltJ gzt &fﬁ) )a) %?nfgreagﬁndr?ntﬁ’yanﬁ‘az f St bORTONE 2% mt;olggr%) ro, CL alkyl,

atom, R' and R? are taken together with the nitrogen atom to which they are
bound to form a group selected from 1-(4-(3-trifluoromethyl-phenyl)-
piperazinyl), 1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-methylenedioxyphenyl-

20 methyl)-piperazinyl), 1-{3-(diethylaminocarbonyl)-piperidinyl), 1-(4-[(4-
chlorophenyl)-phenyimethyl]-piperiazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl),
1-(4-t-butoxycarbonyl-piperazinyl), 2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
isoquinolinyl), 4-(2,6-dimethyl-morpholinyl), 1-(4-benzyl-piperazinyl), 1-
pyrrolidinyl, 1-piperidinyl, 1-(4-(ethoxycarbonyl)-piperidinyt), 1-imidazolyl and 1-

25 (2-(phenylamino-methyl)}-N-pyrrolidinyl).

In an embodiment of the present invention, when R' and R? are both
bound to the same nitrogen atom, R' and R? are taken together with the
nitrogen atom to which they are bound to form a group selected from 1-(4-(3-

30 trifluoromethyl-phenyl)-piperazinyl), 1-(4-phenyi-piperidinyt), 1-(4-pipendinyl-
piperidinyl), 1-(4-(3,4-methylenedioxyphenyl-methyl)-piperazinyl), 1-(3-
(diethylaminocarbonyl)}-pipendinyl), 1-(4-[(4-chlorophenyl)-phenylmethyl)-
piperiazinyl), 2-(1,2,3,4-tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-
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Cl., al koxy. Preferably, L' is unsubstituted Cl.alkyl. Mre preferably, L' is
sel ected fromthe group consisting of -CH2-, -CH(CH3)- and -CH2CH2-. More 30
preferably still, L' is -CH2- or -CH2CH2-; 34 WD 2004/022558

PCT/ US2003/ 027956 ~ r In an enbodi nent of the present invention, is

sel ected from the group consisting of partially un rbocycl yl,
cycl oal ky e 0%"9?558 het erocycl oal kyl and heteroaryl. Spi}rws?@g@gﬁ% ted In

anot her embodi nent of the present invention, 0 + 5 fromthe group consisting
of cycl ooctyl, 1-acenaphthenyl, R—l-acenaphthenyl, S- 1- acenapht henyl ,

cycl ohexyl, phenyl, 1-naphthyl, 2-naphthyl, 1,2, 3,4- tetrahydro-naphthyl,
2-thienyl, benzothienyl, 4,5,6,7-tetrahydro-benzot hi enyl,

bi cycl of 3. 1. é«bh@ﬂﬁﬁmzt sz-tbwwcrbca[ﬁdlhem]ohﬁ@qumoaM) 4-323&"&1!%#-33 4,5, 6-

P O b Gk SRSl o a oG RAELTEn Ts. 1o 97 OUP 10
acenapht henyhydréxyme® lqsspdndmwnar(wethoiycambhyumdenduaymmt hyl, 2-thienyl and
RN PRI o ol e 7
gg: gﬁg; ﬁs .hms?am bgmyd:ro-p&raudmgerﬁwgt mbuénylanﬂr%Srﬁtg&ylﬁgigﬁpgﬁ g?n{ I,
H- phenal en’ 2YJY R‘Y’-W') 3P’n' r%giy, “fv"??"gﬂ@f’&g @%ﬁ?ﬁh?ﬂ@ﬁ@ te seme niyeg i nventi on,
is sel ected émrmt A w’rmlmksmgetaén Wi t0¢ niGygenaderh Yo wmamna;om.hyl
b e oo R RS B TCSERER
vent] o, 6""’@23‘2%’?2‘3? PR ‘B”o'ﬂﬁ?mﬁ“""ﬁ“ﬁy"ﬁi oxy. Gar boxy
hal ogen, K?P'Pe@fﬂﬁfﬂdifﬁn"m'ﬁ"?'a& Qbé{')?&' Blper@rp(h) (40[ |¥I uor)c/)}ret hyl , 4
trifluor orret ﬂwypheﬁﬂzl)-plhé@mn-lprpawazmy}) SA1,2,3 4-tetrahydro-lsoqunnolmyl)
1-(4-t-butoxycarbonyl-piperazinyl), 2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
isoquinolinyl), 4-(2,6-dimethyl-morpholinyl), 1-(4-benzyl-piperazinyl), 1-(4-
(ethoxycarbonyl)-piperidinyt), 1-piperidinyl, 1-imidazolyl and 1-(2-(phenylamino-
15  methyl)-N-pyrrolidinyl).

In an embodiment of the present invention, when R' and R? are both
bound to the same nitrogen atom, R’ and R? are taken together with the
nitrogen atom to which they are bound to form a group selected from 2-

20  (1,2,3,4-tetrahydro-6,7-dimethoxy-isoquinolinyl), 1-(4-[(4-chlorophenyl}-phenyl-
methyi]-piperazinyl), 1-pyrrolidinyl, 1-(3-hydroxy-pyrrolidinyl), 1-(3-(R)-hydroxy-
pyrrolidinyl), 1-(4-hydroxy-piperidinyl), 1-(3-(R)-dimethylamino-pyrrolidinyl), 1-
(4-t-butoxycarbonylamino-pyrrolidinyt), 1-(3-(R)}-t-butoxycarbonylamino-
pyrrolidinyl), 1-(3-(R)-amino-pyrrolidinyl), 1-(3-(S)-amino-pyrrolidinyl), 1-(3-(R)-

25 methylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-pyrrolidinyl), 1-(4-dimethylamino-
pyrrolidinyl), 1-(3-(N-methyl-N-t-butoxycarbonyl-amino-pyrrolidinyl) or 1-(2-(3,5-
dichlorophenyl)-3-methyl-5-carboxy-1,2,4-triazolyl).

Preferably, when R’ and R? are both bound to the same nitrogen atom,
30 R'and R? are taken together with the nitrogen atom to which they are bound to
form a group selected from 2-(1,2,3,4-tetrahydro-6,7-dimethoxy-isoquinolinyl),
1-(4-[(4-chlorophenyl)-phenyl-methyl]-piperazinyl), 1-pyrrolidinyl, 1-(3-hydroxy-
pyrrolidinyl), 1-(3-(R)-hydroxy-pyrrolidinyl), 1-(4-hydroxy-piperidinyl), 1-(3-(R)-
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25 N(RE)2, -SO2- N(RE)2 and -C(O- N(RE)2. 35 WD 2004/ 022558

PCT/ US2003/ 027956 | n anot her enbodi nent of the present invention, R5 is
selected fromthe group consisting of hal ogen, C'alkyl and trifl uoronethyl.
Preferably, R5 is selected fromthe group consisting of chl oro, nethyl,

n-propyl and trifluoronethyl. 5 In another enbodi nent t he resent
i nventi oﬁvoﬁg"/‘fzéssgel ected fromthe group consisti ngPWU%%’é“PW n- pr opyl ,

chloro and trifluoromethyl. Preferably, R5 is selected from the group
consisting of nethyl, n-propyl and trifluoromethyl. More preferably, R5 is
selected fromthe group consisting of nethyl and n 10 propyl. In yet another
enbodi nent of the present invention, R5 is nethyl. In an enbodi nent of the

present i nvedimethylaRlind-pyrrolidiey) )0 1-R3-t-butexycardriyamincepyioolidinpint-(BRM-he present

i nvention, | ected fr.amt consi sting of
- Cl. 4al kyl - Rgutexycafbgn))iamm ﬁgfo%'"%lt(@?‘@aﬂﬁo p’ﬁro&f?@}l) t]‘i%.(%. 'Ir‘)u “enbodi nent of
t he present pyxdidihyl))n;(345)-methgahiec-paliding)ni(BR)-ryetbylaminonsi sti ng of
cycl oal kyl, a and het whereipn.the aryl,
heteroaryl o Y%é?'@?gé?@w?% MAMIAe- BYTIS J'&%it‘f@ﬂ'gﬁyfmémfﬁo%?y@d with one to
two subst i5t ua{3-¢N- medgpmwmokycyrbeeﬁeminecbyfmlmmyhpdt-&e@,s-car boxy, hal ogen, Cl_
20 4al kyl, al kox ano ( trifluoronethyl,
trifluoronet égﬁ rOBEG%If %éﬁ'l?o%?z}c?ﬁ %%Eﬁﬁ%ﬁpef erably, R7 is selected from
the group consisting of aryl and het eroaryl. Mre preferably, R is
selectedfromth rou [ d More preferably
still, is 2- tﬁ?g g%’?ﬁ?g' d“%ﬁ'?‘{“yoF a?vH%te%er rkﬂol nventl onis a
corrpound of bmlemﬁlyan (sIO) Inaalembbmierﬁtrobmmbmegnmphmnm Gtinragotbér 8- (R
acenapht hl%n itofﬂug' Tsfz‘éf“?]m" xy propyl)-1-(4-fl uoro-

0 e

phenyl )- 1,3, §m can-4-6ne; 8- (R)
acenapht hen 1- yI 3 (3-am no- 2- (R} hydr oxy-propyl)-1-(4-fluoro 30

B (R Abenapht hen g pBodifled oP b BB inBRGn s o teger rom Q1o 2. 1 1 (4.
f 1 uor o- pheny pjefetatdy Bistaniisteger &pimrlap4. Bladembodihmeohed theg@esent

invention q is 0. In another embodiment of the present invention, g is 1.

15
In an embodiment of the present invention, R? is selected from the

group consisting of aryl and arCq4alkyl; wherein the aryl or arC,4alkyl group is

optionally substituted with one to three substituents independently selected

from halogen, hydroxy, carboxy, Cq4alkyl, Cy4alkoxy, trifluoromethyl,

20 trifluoromethoxy, nitro, cyano or N(RE)Q. Preferably, RYis aryl; wherein the aryl
group is oplionally substituted with one or more substituents independently
selected from halogen. More preferably, R?is selected from the group
consisting of phenyl and 4-fluorophenyl.

25 In an embodiment of the present invention, L' is Cq4alkyl; wherein the
Ci4alkyl group is optionally substituted with one to two substituents
independently selected from hydroxy, fluoro, Cq4alkyl, fluorinated C,4alkyl or
Cialkoxy. Preferably, L' is unsubstituted Cy4alkyl. More preferably, L' is
selected from the group consisting of -CH,-, -CH(CH;)- and -CH,CH,-. More

30 preferably still, L' is <CHz or ~CH,CHy-;



WD 2004/ 022558 PCT/ U52003/ 027956

3-(3- Am no- 2- (R} hydr oxy- propyl )-1-(4-fl uoro-phenyl)-8-(8-net hyl

napht hal en- 1- yl nmet hyI } 1,3,8-triaza-spiro[4.5]decan-4-one;

3- (3- D nmet hyl am no- 2- ( R} hydr oxy-propyi} 1-(4-f |uoro-phenyl)-8-(8-

met hyl - napht hal en- 1-yknet hyl } 1, 3, 8-tri aza-spi ro[ 4. 5] decan-4-one; 5

8- ( R} Acqyipialiionsss 1- VI - 1- (4-f1 uor o- phenyl ) - 3- [ 2- ( RIPAMWSGIGHEO63 -

hydr oxynet hyl - pi peri di n-1-yl)-propyl]-1, 3,8-triaza-spiro[4.5]decan-4-one;
3- (3- Am no- 2- (R} hydr oxy- propyl ) - 8-cycl ooctyl - 1- (4-fl uor o- phenyl -1, 3, 8-
triaza-spiro[4.5] decan-4-one; 3-(3-Am no-2-(R}hydroxy-propyi
-1-(4-fluoro-phenyl)-8-1-(S)-(3aS) 10

(2,3, 3a, 4,5, 6- hexahydro- 1H phenal en-1-yl } 1, 3/8 i aza- spi ro[ 4. 5] decan- 4- one;
. 1-(4-Fl uoro-phenyl)-3-[2- (R} hydr oxy- 3- ( 3- xy- propyl am no) - propyl | -
8- (/8- met hyl - naphthah embddimb e wlp}ebera,u&ehﬁdna gDisiseledtedoMmaRE- 4- one;

1- (4- Fl uor o- phenyl (R hydrox (3-nmet hyl am_ no- propyl am no) -
propyl]-8-(8- WW%'S'%&%HEW&‘} ally,unsa ‘ﬂ%"c rC}cyciyl cycloalkyl, ary'?

3,8-triaza- spet clodlesR hefer ;- 15

3-[3-(3-Di net hyﬁcﬁh no'@gropyl aérﬁ?ﬂo) 2- (R) - hydr oxy-
phenyl) - 8- ( 8- net hyl - napht hal en- 1-yl net hyl } 1, 3, 8]
and pharmaceutically acceptable salts thereof. regard to conpounds of
formula (E), in anasethereimbedimeoto! thecpres@nignestion, Mnvers setasted i s sel ected from

t he grou ONSH St ﬁ{fa I nyl

prefgrabloy§ 3?32%9?’“@%”{% oX &%ﬁﬁf@da re pre?g%&é?{m@ph% I n anot her
enmbodi ment of S-f{acengpkithenyt, cycohexu, |PBWW1H‘§P'Q(M)%"3P0M123 Addi tional

embodi ment s o MaBTAR 2 thigE Hehiiedy 4'cltieiel anﬂoeq!g%ﬁ%ﬁw he substituents

sel ected for he vari a R R, n, R

m L', (0, p.biaeeol3d;imeteardo.\pjcyalpld- i ipppbentdAath2.339.686ed to be any
i ndi vidual substituent or any subset of st st| tuents selected fromthe
conplete list as defined herein. 37 WD 4Y 022558 PCT/ US2003/ 027956 As
used herein, 3 e hl ori ne,
brom ne, fluo Jﬂ’@ég‘*nﬁ; %’Z‘? ygq%@grablgd herei?ﬁe'gaﬁé }r?rm'ﬁ% pkyI ", whet her
used al on#0 orcoasstqnglot cyolbocayl, 1-acenaphthenyl, R-1-acenaphthenyl, S-1-
acenaphthenyl, cyclohexyl, phenyl, 1-naphthyl, 2-naphthyi, 2-thienyl and (3aS)-
2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl.

In another embodiment of the present invention, is selected

from the group consisting of cyclooctyi, 1-acenaphthenyl, R-1-acenaphthenyl,
15 S-1-acenaphthenyl, cyclohexyl, phenyl, 1-naphthyl and (3a-S)-2,3,3a,4,5,6-
hexahydro-1H-phenalen-2-yl.

In another embodiment of the present invention, is selected

from the group consisting of cyclooctyl, 1-naphthyl, 1-acenaphthenyl, R-1-

propyi ]-1-(4-fluoro
Rza- spiro[ 4. 5] decan- 4- one

acenaphthenyl, S-1-acenaphthenyl, bicyclo[3.1.1}hepten-2-yl and (3aS)-
20 2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl.

In an embodiment of the present invention, R® is selected from the
group consisting of hydroxy, carboxy, halogen, Cialkyl, Cs4alkoxy, nitro,
cyano, N(RE), trifluoromethy, trifluoromethoxy, C+4alkoxycarbonyl, -SO-

25  N(RE), -SO;- N(R®); and -C(O)- N(RF),.
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substituent group, include straight and branched al kyl chain, preferably
conprising one to eight carbon atons. For exanple, alkyl radicals include
nmet hyl , ethyl, propyl. isopropyl, butyl, isobutyl, sec-butyl, t-butyl,
pentyl and the |ike. As used herein, the term"lower alkyl"” shall nean a

straight _or_ branched 10 al kyl chain conprising one Jon at ons.
Sui t abl ew&wggs of a lower alkyl group include %ﬂﬁ}%%oé/ﬁﬁg? propyl,

i sopropyl, butyl, t-butyl, and the like. As used herein, unless otherw se
noted, the term "hydroxy substituted al kyl shall nmean any straight or
branched al kyl chain which is substituted with 15 one or nore hydroxy
groups, for exanple hydroxynethyl, 1-hydroxy-eth-2-yl, and the I|ike.
Preferably, the EMkr}dthemIembmnments:ﬂtbaetprdsahtemem»dmRfmeseteoteﬁlfmeﬂhhydroxy

groups, rmre ef er eabl r S unI ess ot herw se
not ed, "al ko pg?{mglsf} Qj%fhg{age %d aﬁb’g tﬁ%roﬁéﬁrg\’ Frgrgf i S the above

descri bed st seleuﬁttfrmm trhrganmhenblﬂlhgomrﬂdrtyhetw.obmspyl Enn‘ exarrpl e, nethoxy,

et hoxy, n- pr%n%%ﬁvnetﬁﬁf but oxy, t-butoxy, n-hexyloxy and the |ike. As used

herein, unlesSs 0 se noted, "aryl™ shall refer to unsubstituted 25
carbocyl i & aronatic groups such as phenyl napht hyl, and the |ike. As used

her ei I shab I | kyl
her et 1, €55 DSIT BBty f A SR oo BB 0V T
napht hyl andgrobg cérisisting Gumettad) Ineprepyh shibrsand trifiaorosne Byl Rrkfetably; RUp i ncI ude, 30
b |, 2-ph R . €e.
Phenyl . CH en}é@%“}/’l"“&% PYR &%X'%’Wy% el hiproby AR i BmBsBBY 1€ 05

PCT/ U82003/ omoaSteferably R tisl sélected figm melgmup cohsigtingiobmethgtand n-t he term "acyl "
shal | To3B, pioB et SRR mbEARLAY PedRlcht ARPfbr K HHBA!  Of 1 0e hvdr oy

group. Surta e 1nc e ace y enzo ke. 5 As used
herein, unless ot hervm se noted, the term "cycl oaI kyl" shall nmean any stable

three to fourteep, {m%fo%ﬂemﬂg r‘ékérﬁinvghtfb}ﬁ(ﬁs'ﬁcéLz%rFVCYr%ﬁ ?he]w bri dged

car bon based, satur rin ? [ opropy cycl obut yl,
cycl opent yl , emhedimendofthe ptsa,s@mtmvepw'l R® isytf)oBcand L? isisrlentedt feany the

bi cyck43. 1. 1@]3@)&&]5,5 cycf:“ "(M'sﬁa-l & Ngﬁ )_US@(@)aegngl aC(W?—' ess ot herw se

not ed, thet car

In an embodiment of the present invention, R is selected from the
group consisting of cycloalkyl, aryl, heteroaryl and heterocycloalkyl; wherein the
aryl, heteroaryl or heterocycloalkyl group is optionally substituted with one to
two substituents independently selected from hydroxy, carboxy, halogen, C,.

20 4alkyl, Cq4alkoxy, nitro, cyano, N(RE);), trifluoromethyl, trifluoromethoxy or C,.
salkoxycarbonyl. Preferably, R is selected from the group consisting of aryl
and heteroaryl. More preferably, R is selected from the group consisting of
phenyl and 2-thienyl. More preferably still, R’ is 2-thienyl.

25 In an embodiment of the present invention is a compound of formula (1)
selected from the group consisting of
8-(R) acenaphthen-1-yl-3-(3-amino-2-(S }-hydroxy-propyl)-1-(4-fluoro-
phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
8-(R) acenaphthen-1-yl-3-(3-amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-
30 phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
8-(R)-Acenaphthen-1-yi-3-(3-dimethylamino-2-(R)}-hydroxy-propyl)-1-(4-
fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
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four to fourteen nenbered, preferably five to thirteen nenbered, nore
preferably five to ten nenbered nonocyclic, bicyclic or tricyclic, carbon
based ring structure. Simlarly, unless otherwi se noted, the term
"partially unsaturated 15 carbocyclyr shall mean any five to fourteen,

preferably five to thirteen, nore preferably five tg ered
nonocycl i"‘éz"m"eﬁ?i c or tricyclic, carbon based ri r?é;TZfS??PSW% cont ai ni ng
at | east one unsaturated (double or triple) bond. Suitable exanples of
partially unsaturated carbocyclyl groups include 1, 2,3, 4-

t etrahydr onapht hyl , cydohexen-1-yl, 1-acenaphthenyl, - ~& , 20 Ck, athe

| i ke. As used herein, unless otherwi se noted, "heteroaryl" shall denote any
five to seven, [ eiAmiaBRYRYhydroxy-propyiy1-(4vRndieprehylF8H{BeEtW-C aromatic ring

structure containing at | t one hetegroatom sel ected fromthe group

consi sting om@%‘%"zgy'ﬁﬁ'@?%o%W%%q"Pé'@%ﬁ?’é\'ﬁﬁf‘ﬁg one to three additional
het er oat ons indeme(BdBmhﬂhylamglelze(RD-ﬁﬂbrMymﬁyDﬂ-(gmoub-phenlﬁ)i-&(ﬁ- ng of 0, N and S;
or a nine to_ten nenhere icyeclic aromati i ng structure containing at

| east one hem%wﬁ%&r%%ﬁ%hﬁﬁw%@%%n%m US2003/ 027956 t he
group congi sti ng 8qR)-Acerdphihen-$:yl- Dpf-fludraphenyly-042-(R)myogxpss-t o four additi onal
het er oat ons [ ndepengdent.l y. se ted f t he gr consjsting of 0. N and S
The het er oar bY‘g@f&Bﬁﬂ’yE‘ﬂ?/grggp {;J'? B(&P@d{gﬁq "éﬂ’r?'sﬂ'éoigglgg(fa&%%'}e'car bon at om of the
ring such that t3e(3rensing-2-(Rphydroxy-plpg)-8-cydlistictyl- & (4-fucko-pingnlyipd, 38~ sui t abl e
het er oaryl groups .i i}ﬂcégde but are not limted to, pyrrotyl, furyl,

thi enyl ,  oxaYBéeSPIol-JdeBNyronery r azol yi, isoxazolyl, thiazolyl,

i sot hi azolyl, tri3xadlnyiho-24R}-ydioxy-plopl)-1-pafuctiypheng8i1c@3H(3ag)-, pyri m di nyl,

Mhaazol Y110 oESar e RERE Ve merd LB Y bmeaa il oo Eb 20

puri n?/l , ﬁui nol ihzli-(nﬁluonqpihmli)r@r[' y(ﬁxmeﬁokﬁm@hmwwgynamybmﬁp| _ylj_, I

ci nnol i nyl, [ o QU a ridinyl,

oy ol B Rralcl RARL Y BRI 4o T 0

pi” Flg:j i Lu;yl , |1P(M{thmb-?hqnyb)’iﬂ&(zf{)yiydropy3-|(33mythylammcnr9¢ylaaw:b)qwgpgt:onyl . One
S .

cont ai ns OneB&P ﬁ%f%\%kﬁ% F%Bgﬁglgﬁ'g#smgg%élﬁag?%ém‘?%g?%ﬁ%yﬁ%y optionally be
15 presers as or 3#B{3rDimethyanvse-propgamingk2(fR)-hydrosy-propylet-tefluprok or m f or

exampl & a5 | g b AU T e B GR dofe 411 2201 Y1),

a substituen
and pharmaceutically acceptable salts thereof.

With regard to compounds of formula (E), in an embodiment of the
20 present invention Y is selected from the group consisting of hydrogen, Ci4alkyl
and t-butoxycarbonyl, preferably, Ci4alkyl or t-butoxycarbonyl, more preferably
ethyl. In another embodiment of the present invention Y is

8=
R

25 Additional embodiments of the present invention, include those wherein
the substituents selected for one or more of the variables defined herein (i.e.

ROR n, R, m,L" . p, R®, q, R® and Y) are independently selected to

be any individual substituent or any subset of substituents selected from the
complete list as defined herein.
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N OH d fornula As used herein, the term"heterocycl oal kyl" shall denote
any five to seven, 20 preferably five to six, nenbered nonocyclic,
saturated or partially unsaturated ring structure containing at |east one
het er oat om sel ected fromthe group consisting of O, Nand S, optionally

containing one to three additi onal het eroatons i nd el ected from
t he grouB'% MR8 ng of 0, Nand S; or a nine to t?ﬁ?ﬁgﬁ@%{p}@ sat ur at ed,

partially unsaturated or partially aromatic 25 bicyclic ring system
containing at | east one heteroatom selected fromthe group consisting of O,
N and S, optionally containing one to four additional heteroatons

i ndependently selected fromthe group consisting of 0, Nand S. The 40 WD
2014/ 022558 PCT/ US2003/ 027956 het erocycl oal kyl group may be attached at any

het er oat om or carﬁg L&Q}‘OJ Iﬁgggmer(n}ns@gloéﬂc‘nal%%t st%ga?@e%ﬁ%ﬂ% is a stable

structure. Exanpl egu‘l'g? St an eterocyc! oalkyl ups mc’]eude, but are not
limted to, bpmineyRioring bnd ipgine.ol i di nyl , di oxal anyl, i m dazolinyl,

i mdazolidinyl, pyrazolinyl, 5 pyrazolidinyl, piperidinyt, dioxanyl,

nmor phol i nyl, dithianyl, thionorpholinyl, piperazinyl, trithianyl,

i ndol i nyl ,5 chr onsAsyised Beréinntbe terincalled|, ohsthérasgd alofe @-asdhialtyfiaobenzof uryl ,

1,2,3,4-tet ' ' ' : 2 ' inyl,

4,5,6,7-t Zt ;%E%g{rugbﬁbge?%loPgl}"P%lXtéaﬁgnhﬁdn%arﬁég%l?ﬂgxgé’?pg#é}r%?&hnﬁet erocycl oal kyl
groups i ncl udemprisingainedé eight,cagop etodhisn ¥ br, exampler alkyl radicalsrimalysleol i nyl , 1,2, 3,4
10 tetrahydrqj ' i nwl j , 3, 4-

et hyl enodi oRySRBSUI pofMjsopfopd, Bt GG SEESARE PRAR SRrbRARINE 2% cc

herei n, the IikereAs usedbeminpthe thermylowesaiigiishalbmearsa strdight ok kremthed N gr oup of t he
f | r aj . I "9 4 - . i | t hvl "
Shal | mea o SRysEnELRprdaforddRyr Gybohdome, SREHP R BEMRIRITTY, )21 Y
T2-(1, 2, 3, 4- wkyirgadupdnaiude, nTethyll ethyl, ntopy!: isepsepyl, butyl, hbity), andibe likenean a
substituent group of the formula CH3 CINr"1 H3C\ . As used herein, the nane

"2,3,3a,4,5, 6- hexahydro-1H phenal en-1-yl shall nmean a substituent group of
t he As used herein, unless otherwise noted, the term “hydroxy substituted

alkyl” shall mean any straight or branched alkyl chain which is substituted with

15  one or more hydroxy groups, for example hydroxymethyl, 1-hydroxy-eth-2-yi,
and the like. Preferably, the alkyl chain is substituted with one to three hydroxy
groups, more prefereably one hydroxy group.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
20 ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

As used herein, unless otherwise noted, “aryl” shall refer to unsubstituted
25 carbocylic aromatic groups such as phenyl, naphthyl, and the like.

As used herein, unless otherwise noted, “arC, 4alkyl” shall mean any
lower alkyl group (i.e. Ci4alkyl group) substituted with an aryl group such as
phenyl, naphthyl and the like. Suitable examples of an arC,_4alkyl group include,

30 benzyl, 2-phenylethyl {i.e. Phenyl-CH,-CHy-), 3-phenyl-n-propyl (i.e. Phenyl-CH,-
CH2-CHa-), naphthyl-methyl, and the like.
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20 formula / . As used herein, the name 'oxarinyl-nmethyl" shall 41 WO
20041022555 PCT/ US2003/ 027956 O nean a substituent group of the formula As
used herein, the nane "6, 6-dinmethyl-bicyclo[3.1.1] heptyl" shall nean a
substituent group of the formula . As used herein, the nanme "6, 6-di et hyl
bicyclo[3. 1. 1]hept-2-enyl" shall nmean a substituent_group of the fornmula 5
As used HEP& ,zz?ﬁe notation **" shall denote the prgg’gH%zﬁo‘"’zofm’g“ st ereogeni c
center. 10 When a particular group is "substituted" (e.g., alkyl, aryl,
carbocyclyl, heterocycloal kyl, heteroaryl), that group nay have one or nore
substituents, preferably fromone to five substituents, nore preferably
fromone to three substituents, nost preferably fromone to two
substituents, i ndepsedbereihyuniess bthetwise notednthé teem I'acyr stedll nmabat | t uents. 15 Wth

reference to spbstituents -1 ' ntly" nmeang .that when nore

t han one of §ﬂgﬁﬁt§%etsét 'loinuaé'ntirga%l'csa%{odrc?gs{%'ﬁ&é?&? %?Hdrs‘%%g'f’f'?'tﬁlﬂt?@e may be the
sane or diff exanle Intiode acatyh berizogr ande likeder st andard nonencl ature used

t hroughout this disclosure, the termnal portion of the designated side
chain is described first, followed by the adjacent functionality toward the

poi nt of & tachmeAstused hergin, drdessentreng@ibenoted, the term “cycloalkyl” shail mean
e o LA BB Bl or b B Rk s oo
PCTI US2003/ 023bbb bastbjsaturated ringisystese tor ierarbplecyfopodpll, cyrldbotyl, particul arly the
S e FEOBNE Sy bR e Bamdigher 1T Bl -
bicyciof3.1.1}heptyl, and the like.
10
As used herein, unless otherwise noted, the term “carbocyclyl” shall mean
four to fourteen membered, preferably five to thirteen membered, more
preferably five to ten membered monocyclic, bicyclic or tricyclic, carbon based
ring structure. Similarly, unless otherwise noted, the term "partially unsaturated
15 carbocyciyl” shall mean any five to fourteen, preferably five to thirleen, more
preferably five to ten, membered monocyclic, bicyclic or tricyclic, carbon based
ring structure containing at least one unsaturated (double or triple) bond.
Suitable examples of partially unsaturated carbocyciyl groups include 1,2,3,4-

v,

tetrahydronaphthyi, cyclohexen-1-yl, 1-acenaphthenyi,

E% T
20 , , and the like.

As used herein, unless otherwise noted, “heteroaryl” shall denote any five
to seven, preferably five to six, membered monocyclic aromatic ring structure
containing at least one heteroatom selected from the group consisting of O, N

25 and S, optionally containing one to three additional heteroatoms independently
selected from the group consisting of O, N and S; or a nine to ten membered

bicyclic aromatic ring structure containing at least one heteroatom selected from
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Boc = t-Butoxycarbonyl CBz = benzyl oxycarbonyl (C6H5-CHz-OC(O-) DAMXO =
Tyr-D-Al a-d y-N-net hyl - Phe-d y-ol DCC = N, N-di cycl ohexyl carbodi i m de DCE =

Di chl oroet hane DCM = Di chl or onet hane DI PEA or DI
DMF = N, N-Di et hyl f or mami de  DVE = 1, 2-di et hoxyet

EA = Dii sopropyl et hyl am ne
hane DMSO =

Di et hyl sul oxi de DPDPE = Tyr - D- Pen- GI y- p- Chl or o- Phe- D- Pen D| sul fide Bridge:
2- 5] EDOYO20040288di et hyl ani nopr opyi ) - 3- et hyl car bo8FFPRE 2R ochl ori de
EDTA = Et hyl enedi am netetraacetic acid EGTA = Et hyl ene

gl ycol -O O - bi s(2-am' noethyl)-N,N,N ,N - tetracacetic acid Et OAc = Et hyl

acetate Fnoc = 9-Fl uorenyl met hoxycar bonyl HBTU =

O0- (i H Benzotri azol YI}N NN, N - tetranmethyl uroni um hexaf| uor ophosphat e
hex = Hexane W@W'Wﬁr@%ﬂﬂd@ oPionalty coMpiBing PP i pdditiearl - Bu = Pot assi um

t - but oxi de thﬁmxomshhdebém@'sakasaﬁaﬁwlgmubxbas%m

met a- chl or oper oxybenzoi ¢ ad = Acetonitri

q\’go 'NGP% =

net hanesul f orfe hglewap QTMW@@@WWQQ@% hF‘@'PPGMG@P@E?‘%@}/‘hEW M cr owave
NaHMDS = Sodldﬁagmhqﬁgtmemﬁ%la%gb)ggme Nat BuO or tBuONa = Sodi um

t- butOX|de5NI\/P N- et hyl - 2-pyrrol i di none

Examples of suitable heteroaryl groups include, but are not limited to,

pyrrolyl, furyl, thienyl, oxazolyl, imidazolyl, pyrazolyl, isoxazolyl, thiazolyl,
isothiazolyl, riazolyl, thiadiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyt,

pyranyl, furazanyl, indolizinyl, indolyl, isoindolinyl, indazolyl, benzofuryl,

benzothienyl, benzimidazolyl, benzthiazolyl, purinyl, quinolizinyi, quinolinyl,

10  isoquinolinyl, isothiazolyl, cinnolinyl, phthalazinyl, quinazolinyl,

quinoxalinyl,

naphthyridinyl, pteridinyi, and the like. Preferred heteroaryl groups include

thienyl, pyridyl, furyl, imidazolyl, pyrazolyl, pyrrolyl, indolyl and quinolinyl.
One skilled in the art will recognize that wherein the heteroaryl group

contains one or more nitrogen atoms, said heteroaryl group may optionally be

15 present as or within a substituent group in a quaternary form,

for example as in

1-(2-(3,5-dichiorophenyl}-3-methyi-5-carboxy-1,2 4-triazolyl), a substituent of the

Cl

¢ )\H

formula

As used herein, the term “heterocycloalkyl” shall denote any five to seven,

20 preferably five to six, membered monocyclic, saturated or partially unsaturated

ring structure containing at least one heteroatom selected from the group

consisting of O, N and S, optionally containing one to three additional

heteroatoms independently selected from the group consisting of O, Nand S; or

a nine to ten membered saturated, partially unsaturated or partially aromatic

25 bicyclic ring system containing at least one heteroatom selected from the group

consisting of O, N and S, optionally containing one to four additional heteroatoms

independently selected from the group consisting of O, Nand S. The
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Pd2(dbah = Tri s(di benzylideneacetone) dipalladium (0) Pd(QAc)2 = Palladium
(I'l') acetate Pd(PPh3). = tetrakis(triphenyl phosphi ne)pal | adi un(0)
PdCh(PPh3h or = di(chl oro)di (triphenyl phosphi ne)pal | adi um(0) Pd(PPh3)2Cl 2
P(tBu)3 = Tri-t-butyl phosphine PElI = Polyethylimne TEA or Et3N =
Triethylamne TFA = Trifluoroacetic acid THE = Tetrahydrofuran TLC = Thin
Layer ChMShipte3bhy THE Buffer 50 nM Tris-HC, pH AAUSOHRBNTA + 150 v
NaCl Tris HG = Tri s[ hydroxynet hyl ] am nonmet hyl hydrochloride Ts = Tosyl or
p-t ol uenesul fonyl group U69593 =

(+)-(5a, 7a, 8p} N-net hyl -N-7-(1-pyrrolidinyl)-1- oxaspiro[4.5]dec-8-yl]
benzene acetam de As used herein, unless otherw se noted, the term"eating

di sorders” shabrocyciBaIRY grodp nitly B hflsdhe@ S5y haleRidtom drikamon Moe of Biel t abl e
exanpl es incl ude, ﬁ%t are not limted to anorexia nervosa, bulima, binge
eating, food™gsygh hgkthe tesyt is gstableSuctus. A5 ysed herein, unl ess ot herwi se

noted, the term ERshgiesd stitabRiéfirscyciodidd droupsamducdi iR blalbbiniRdi at ed by the
adrenal gl and. Swié{?bl e exanpl | but. are not limted to Cushing's

) )l es 1.ncl ude, L 1 !
syndrone, Adif R GW@Q%’?‘H‘H@"Y‘H@"W&@!‘- inpigazghdinyl. ymzolioplni ect " as used
herein, rgf epyradofidi pipehidity, dioRaA, eordHoliny® diti@y Bomorstlinglr ef er ably a human,

who is or has been the object o 4nt observation or experinent. 44

WD 2004/ 41228'8%'315@#/‘(!3@;2'%@)“9@79;'6%%rgfeff‘ﬁf‘y'?'r?émﬂ’@aw‘@%| y effective
gﬂglrjpr;;eﬁts i ggﬁﬁé&fﬁ?ﬂ; é?gg’lais‘etﬁﬁg&?ih i gqygﬁzngg;ﬂjﬁm?&?ﬂéﬁr response in a
tissue systeﬂ'P'GJ%med’S'rbeﬂ{ﬂ[m ey} 3pd ﬁ‘@lﬂ'ffeipﬁgkgfﬂf&w%m' a researcher,

vet eri nari angroidndhitle pyosiiding, Siferidinpiepiperhind, edosholingh i1 @B 4-ncl udes al | evi ati on
LG UMD A L

methylenedioxyphenyl and 3,4-dihydro-2H-benzo[b][1,4]dioxepine.

As used herein, the name "1-acénaphthenyl” shall mean a substituent
R
group of the formula l l . As used herein, the name “2-(3,4-

15  methylenedioxyphenyl)ethyl” shall mean a substituent group of the formula

54\/©i0>
O  Asused herein, the name “2-(1,2,3,4-tetrahydro-6,7-

dimethoxy-isoquinolinyl)” shall mean a substituent group of the formula

%

0 5
HiCx,,

hexahydro-1H-phenalen-1-yl shall mean a substituent group of the

. As used herein, the name “2,3,3a,4,5,6-

20 formula . As used herein, the name “oxarinyl-methyl" shall
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As used herein, the term"conposition" is intended to enconpass a product
conprising the specified ingredients in the specified anounts, as well 10
as any product which results, directly or indirectly, from conbinations of
the specified ingredients in the specified anmounts. For use in nedicine,
the salts of the conpounds of this invention refer tg - e

"phar nacé‘{ﬁ%og“éwvsaccept able salts.” Other salts m;}fCTﬁl&%@\zf}g%g%e 15 usef ul
in the preparation of conmpounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable
salts of the conmpounds include acid addition salts which may, for exanple,
be fornmed by mxing a solution of the conpound with a solution of a
pharmaceutical ly acceptable acid such gs hyqxochloric acid, sulfuric acid,
20 fumaric acid, maleic acid, succinic &/ acetic acid, benzoic acid,
citric acid, meama substitvenrtgravp of thedormule &ci d or - fisasspthberein, hei d. Furt her nore,
where the ¢ ¥%9% e AV | Wl i sui tabl e

phar maceut i cg y %@ﬁ%&%&b @éﬁgéépygéﬁgg?&r{g@s%@ﬁh@g@l"pﬁgﬁe netal salts,
e.g., sodiumor po\asgiumsalts; alkaline earth netal salts, e.g., calcium
or magnesium salts, salts formed with suitable organic |igands, e.g.
quat ernary anmmoni um s. Thus, representative pharnaceutically acceptable
salts includ f | NOas ASEL KerEin. tRERFE RS g{p‘ . e, benzoate,

bi carbonate, bisulfate, bitartrate, Borate, bfom de;, cal cium edetate,
cansyl at e, chicysioftat.Sheptiz-enyl” dhall re¢ama substisuent grogp otthe fasmela di hydr ochl ori de,
edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate,

gl utamat e, gl y¢ |%%r sani | ate, hexylresorcinate, hydrabam ne,
hydr obr om de; T dEhl ori de, hydroxynapht hoate, iodide, isothionate,

| actate, | actob gte, laurate, mal ate, mal eate, mandel ate, 45 WO

2004/ 022588 PCT/ US2003/ 027956 nesyl ate, nethyl brom de, nethylnitrate,

nmet hyl sul fate, nucate, napsylate, nitrate, N nethylglucam ne amonium salt,
ol eate, panvate ggnbonate), pal m tate, pantothenate, phosphate/diphosphate,
pol ygal act ur onat &s used hegsin. dhedotatian Szshal denote the pregencg ghicet at e, succi nat e,
tannate, targg iclcesyd. ate, triethiodide 5 and val erate. The conpounds of
formula (1) of the present invention may be prepared according to the
processes described in nore detail herein, Mre particularly,

10 When a particular group is "substituted” (e.g., alkyl, aryl, carbocyclyl,

heterocycloalkyl, heteroaryl), that group may have one or more substituents,
preferably from one to five substituents, more preferably from one to three
substituents, most preferably from one to two substituents, independently
selected from the list of substituents.
15
With reference to subs;tituents, the term “independently” means that
when more than one of such substituents is possible, such substituents may be

the same or different from each other.
20 Under standard nomenclature used throughout this disclosure, the
terminal portion of the designated side chain is described first, followed by the

adjacent functionality toward the point of attachment. Thus, for example, a
“phenylC,-CgalkylaminocarbonylC4-Cealkyl” substituent refers to a group of the

0]
-Cg alkyl
‘§“01-Csa'ky|/LN/C1 i y@
H
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t he conpounds of fornmula (1) nmay be prepared through internmedi ates of 10
formula (M) or (M), as outlined in Schene 1. r-NHRo R3~-NOr-N4 R3iN O
(M) H((Il) ] (RN HRO r-NHN R3-NO (M) R3-,NO(R)n (I') 7(R 4
)n N t i (RDI'(RP (L)m~_r e (~~ym(R)4 (RB)a Scherre 1 More

parti cul arly a swtably substituted conpound of fornula %;b a known
corrpound 0%% nd prepared by known nethods, is TSR 3’P 15 yield the
conmpound of forrmula (M), which is then further reacted to yield the
correspondi ng conpound of formula (1). 46 WD 2004/ 022558 PCT/ US2003/ 027956
Al ternatively, the conpound of formula (I1) is reacted to yield the
correspondi ng conpound of fornmula (M), which is further reacted to yield
the correspondi ng conpound of formula (1). One skilled in the art wll

recogni ze t hat roces outll d abqve, e particularly in the
reaction of a co#ﬁhﬁﬁ'@%‘ﬂsg %s‘telcﬁ"iﬁ% qaﬁ H\%’%‘Z‘egg@%%tﬁm of formula
(M), the N &xampled, atehes {Bllowssi tion of the 1,3,8- triazaspiro[4.5Jdecan-4-one

core is prefe y protected wn met hods, with a known protecting
group such asAﬁ& Froc, %ﬁt {/)\rvn benzhydryl, and the |ike. One

skilled in th&NAR w il fur theQ,Z‘-an(dgmémhbtmtnome’mimappthylt ecting

Boc =  t-Butoxycarbony!

CBz =  benzyloxycarbonyl (C¢Hs-CH-O-C(O})-)

DAMGO = Tyr-D-Ala-Gly-N-methyl-Phe-Gly-ol

DCC = N,N-dicyclohexyicarbodiimide

DCE = Dichloroethane

DCM =  Dichioromethane

DIPEA or DIEA =  Diisopropylethylamine

DMF = N,N-Dimethylformamide

bME = 1,2-dimethoxyethane

DMSO =  Dimethylsulfoxide

DPDPE = Tyr-D-Pen-Gly-p-Chloro-Phe-D-Pen[Disulfide
Bridge: 2-5]

EDCI = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride

EDTA = Ethylenediaminetetraacetic acid _

EGTA =  Ethylene glycol-O,0’-bis(2-aminoethyl}-N,N,N’,N’-
tetracacetic acid

EtOAc =  Ethyl acetate

Fmoc = 9-Fluorenylmethoxycarbonyl

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

hex =  Hexane

HPLC = High Pressure Liquid Chromatography

KO-t-Bu =  Potassium t-butoxide

LiIHMDS = Lithium bis(trimethylsilyl)amide

mCPBA = meta-chloroperoxybenzoic acid

MeCN = Acetonitrile

Ms = mesyl or methanesulfonyl group
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10 group is utilized in the preparation of the conmpound of formula (M), the
protecting group is renoved, by known nethods, prior to reacting the
conmpound of forrmula (ML) to yield the conmpound of formula (l1). One skilled
in the art will recognize that the processes hereinafter 15 outlined in
Schenmes 2 to 7 incorporate the R or "top" substituent portion of the

nol ecul e UM B8 core structure, whereas Schenes B RoVYROPREEr%horate the 1
L)m~~4 (R))P °~ (Re )q or "bottonm substituent portion of the nolecule
onto the core structure. One skilled in the art will further recognize that
the top and bottom substituent portions nmay be incorporated into the
conpound of fornmula 20 (1) in any order which yields the desired product.
Conmpounds of fuwnula (M) whaer dicrodaves - CRAR'-CH(OH) CRcR-X and X is NR R2

may be prepar m a suitabl ubsti t ut . qund of formula (I1)
according to %@L{#ocess oufl i medu '%Wgﬁgs'&ﬁgﬁg@ NH (--NH R3,NOW NO R
20041022558 PCT, USP003 1057956 w"%’%’”‘%‘-"“’%‘!ﬁpg R 2 RS j-N Re RD ~N OH
. e c j-N Re ~
N 2o

R3-N 0 3-N N2 RO (V) =N ®GL (VI 1)
Pdxdba) = Tris(dibenzylideneacetone) dipalladium (0)
Pd(OAc). =  Palladium (II) acetate
Pd(PPh3), = tetrakis(triphenylphosphine)palladium(0)
PdCL(PPhs), Or = di(chloro)di(triphenylphosphine)palladium{0)
Pd(PPh;),Cl,

P(tBu)s = Tri-t-butyl phosphine

PEI =  Polyethylimine

TEA or Et;N = Triethylamine

TFA = Trifluoroacetic acid

THF =  Tetrahydrofuran

TLC = Thin Layer Chromatography

TNE Buffer 50 mM Tris-HCI, pH 7.4+ 5 mM EDTA + 150 mM
NaCl

Tris HC = Tris[hydroxymethylJaminomethy! hydrochloride

Ts =  Tosyl or p-toluenesulfonyl group

U69593 = (+M(50,70c,88)-N-methyl-N-7-(1-pyrrolidinyl)-1-

oxaspiro[4.5]dec-8-yl] benzene acetamide

As used herein, unless otherwise noted, the term “eating disorders” shall
mean any disorder associated with eating. Suitable examples include, but are
not limited to anorexia nervosa, bulimia, binge eating, food cravings, and the like.

5
As used herein, unless otherwise noted, the term “adrenal disorders” shall
mean disorders mediated by the adrenal gland. Suitable examples include, but
are not limited to Cushing'’s syndrome, Addison’s disease, and the like.
10 The term “subject” as used herein, refers to an animal, preferably a

mammal, most preferably a human, who is or has been the object of treatment,

observation or experiment.
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Re RDRAR BNRR2 f-NOHR3.,NO 4 )n N (Ma) H Schenme 2 Accordingly, a
suitably substituted conpound of forrmula (I11), is protected 5 by known

nmet hods, with a suitably protecting group PG, such as t- butoxycarbonyl
(BOC), CBz, Fnoc, benzhydryl, triphenylnethyl, 4- nethoxybenzyl, benzoyl,

and the like, to yield the correspondi ng conpound o | 11). The
corrpoundWsz”"(“@Fﬁﬁa (111) is reacted with a suitabl %C@ﬁ%z@‘l‘(“?@%éd 10 conpound
of formula (IV) wherein O is a suitable | eaving group such as C, Br, I,
tosyl ate, nesylate, and the |i ke, a known conpound or conpound prepared by
known met hods, in the presence of a base such as NaH, KO- t-Bu, K2CO3,

NaHVDS, LiHMDS, and the like, in an organic solvent such as NW, DVF, THF,
and the like, to yield the correspondi ng conpound of fornul a (V). 15 The

d of f it I bsti t d f
Formia (V1) o HTBWTBRRetia Bhedis sufat g Lt PRttt et hods, i n an
or gani ¢ sol vamburd otdttiescopipoamddr pharmateuticdl agémthammlsahmbnologncatopr opanol , and
the lik th nd I 48 WO
20041 022555 PETPLRLREPSS 8 SR8 SN anBRE A ErR Pal §5PH Sablen 5 de. prot ect ed
by known Set bosiearches, genemhahanhaedmtdmomiherglimmmwmnldmdﬁde‘sorrrul a (Ma). One

killed in th ' t hat i f d 5 of
formita (1) Akl e BRREH BF 0soReg Babtr BrSRRARLLC: ons where the

oxarinyl group is opened W|th a sui tably substi t ut ed compound of formula

(VI)), the stergg-con on.of .t hydr.ox wi |l _be determ ned by
the stereo- confi d'rs?ﬂ f‘%?ﬁ ehrg “8??88’@??d¥5 'Pte?%%dgﬁga ompe?saw th the nam ng
(Ror S) of pfwuctsbmpmmgdbm‘spacrﬁbmmgﬂdmmsMBlspm:iﬁedanamls aswett rul es. Thus,
for examloe, as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be

15  useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,

20 fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salls; alkaline earth metal salts, e.g., calcium or magnesium salts;

25 and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following:

acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,

30 citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, giutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
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10 wherein the process outlined in Scheme 2 above R, R2, R', R38, Rand R
are each hydrogen, the conpound of formula (1V) is

2-(R)-chl oronet hyl -oxirane, then the conpound of fornula (Ma) will have

t he hydroxy group in the (R position 15 Conmpounds of formula (ML a)
wherein Ris -(CR R, -1 XR Re my bhe simlarly prepared
accor di n@“’t%?“‘l%sss process outli ned i n Schenme 2 abovePCT(/HS?W?"gUiﬁtltution of a

suitably substituted conmpound of formula (VIIl) Rce OR®" RRe 1-3 (V1)
20 wherein Qis a suitable | eaving group as previously defined, a known
conpound or conpound prepared by known nethods, for the conpound (1V).
Compounds of fornmula (ML) wherein Xis -O-RL may be prepared froma

sui tably subgiesyiate arketharodide dmathylifivateLhethyis(ifar: mocale Tapéyaté he process
outlined 25 jn %herﬁ@ 49 WD 200410%2558 PCT1U5200 1027956 RC RD RA O R'
RB ORS Rc N#glehsmgthylglicrmmegopmonius salt. elpatepamaalp (smpegate). N (1X) PG (V)
PG (X) RC PimiBAefanfdthenate; pﬂ‘dsﬁlételdnphosphate, polygalacturonate, salicylate,

stearate, sulfate, subacetate, succinate, tannate, tarirate, tosylate, triethiodide
5 and valerate.

The compounds of formula (1) of the present invention may be prepared
according to the processes described in more detail herein. More particularly,
the compounds of formula (1) may be prepared through intermediates of

10 formula (M1) or (M2), as outlined in Scheme 1.

/—NH

RN 0

—(R%),
N)

H )

|, (R%)
3
(R®),q

More particularly, a suitably substituted compound of formula (1), a

Scheme 1
known compound or.compound prepared by known methods, is reacted to

15 vyield the compound of formula (M1), which is then further reacted to yield the
corresponding compound of formula ().
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RB~N O --(R 4)n ) N H (Mb) Schene 3 Accordingly, a suitably substituted
conpound of fornmula (V), is reacted 5 with suitably substituted conpound of
formula (1X), a known conpound or conpound prepared by known nethods, in
the presence of a base such as NaH, KH, sodiumtrinethylsilylam de, TEA,

Dl PEA, and the |ike, wherein the base is present in amunt equal to or
greater VPR one nolar equivalent, in an or gdAiTUSYERS such as THE,
NVP, DMF, and the like, to yield the 10 correspondi ng conpound of formula
(X). The conpound of formula (X) is de-protected, by known methods, to
yield the correspondi ng conpound of fornula (Mb). Conpounds of fornula (M)
wherein X is selected fromthe group 15 consisting of -S-Rl, -SO Rl or
-SOZ-R  nmay be prAiesatebly, theroompsund alfdriyutagiisteatted edyigoteound of fornul a (V)

PCTI Us2003/ 0 968eondt e ¢ M) mkehes Wioe?foaclRde eBhy ot m - st ra-n
O aNJ (R cofreSppndingedompoltibd of fdmuld@ (XIl) Rc RD4 RARe SR /-NOH
R3IN O One skilled in the art will recognize that in the processes outlined above,
5 more particularly in the reaction of a compound of formula (Il) to form the
compound of formula (M1), the N atom at the 8 position of the 1,3,8-
triazaspiro[4.5)decan-4-one core is preferably protected, by known methods,
with a known protecting group such as BOC, Fmoc, CBz, benzoyi, benzhydryl,
and the like. One skilled in the art will further recognize that when a protecting
10  group is utilized in the preparation of the compound of formula (M1), the
protecting group is removed, by known methods, prior to reacting the

compound of formula (M1) to yield the compound of formula ().

One skilled in the art will recognize that the processes hereinafter
15  outiined in Schemes 2 to 7 incorporate the R® or “top” substituent portion of the
molecule onto the core structure, whereas Schemes 8 to 14 incorporate the

R%)p

(Rs)q or "bottom” substituent portion of the molecule onto
the core structure. One skilled in the art will further recognize that the top and
bottom substituent portions may be incorporated into the compound of formula

20 (1) in any order which yields the desired product.

Compounds of formula (M1) wherein R® is -CR*RB-CH(OH)-CR°RP-X
and X is NR'R? may be prepared from a suitably substituted compound of
formula (11) according to the process outlined in Scheme 2.

[—NH
o) RA c
W e o b NS
PR s RO
N R
25 ,',61 (i) (V)
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(RA)" NH(Mc) Rc RDRc RDRARE S(0)1-2-R RARB S(0)1-2-R N O™ /-N
OH RB~NR3~-NO7(R4) nJ NNPGA (XIlIl) H(Md) Schene 4 Accordingly, a
suitably substituted conpound of fornula (V) is reacted wth a suitably
substituted conpound of formula (XI), a known conpound or 5 conpound

pr epar ed known met hods, in the presence of a base h as TEA, DI PEA, and
t he Iike,“%ﬁm&ozﬁ?%ti c solvent such as ethanol, net ha%(f#ﬁ&m@,zws%l WO

2004/ 022558 PCT/ US2003/ 027956 and the like, or a m xture thereof,
preferably at an elevated tenperature in the range of about room
tenperature to about 100C, preferably at a tenperature of about 50 to about
100C, to yield the correspondi ng conpound of fornmula (X I). 5 The conpound
of formula (XI1) is de-protected by known methodsgCtgpo yield the
correspondi ng conpo of formula (M c), wheg®i e S -1S-2R'.
Alternatively, the co of formula (XI1) 1 [ RAi th an oxidizing
agent such as hydroge irfe, nCPBA, and th according to known
nmet hods, to yield gondi ng conpoun folgmla (XI11). 10 The
conpound of fqQymuNa 11) Rs de-protectedy known methods, to vyield the

correspondi ng 'tonp & for WQQR(%ﬂd)Ra'ﬁH Xis -SORL or - S2-R . One
| _kecogni thaf in

skilled in the ar rogesses-destri bed in Schene
4 above, the PG rof_(,(Bl)mg groug\,l?)n t he Njat &)t he 8-position of 15 the
1, 3, 8-triazaspir o[ #N5] decan- 4- on S not gg—gry (but may be preferred),
as the reactions wll 1yh\;@l d the desired conmpQunds even in the absence of
protection of the NP&to One skilled in thepg't W recogni ze that
conmpounds of fornula (M)

Scheme 2
Accordingly, a suilably substituted compound of formula (I}, is protected
5 Dby known methods, with a suitably protecting group PG', such as t-
butoxycarbonyl (BOC), CBz, Fmoc, benzhydryl, triphenyimethyl, 4-
methoxybenzyl, benzoyl, and the like, to yield the corresponding compound of
formula (IIt).
The compound of formula (lll) is reacted with a suitable substituted
10 compound of formula (IV) wherein Q is a suitable leaving group such as Cl, Br,
I, tosylate, mesylate, and the like, a known compound or compound prepared
by known methods, in the presence of a base such as NaH, KO-t-Bu, K,CO;,
NaHMDS, LiHMDS, and the like, in an organic solvent such as NMP, DMF,
THF, and the like, to yield the corresponding compound of formula (V).
15 The compound of formula (V) is reacted with a suitably substituted
amine of formula (VI), a known compound or compound prepared by known
methods, in an organic solvent such as ethanol, acetonitrile, methanol,

isopropanol, and the like, to yield the corresponding compound of formula (Vil).
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20 wherein X is selected from-S-(alkyl)-NR R2, -SO (alkyl)-NR R2 or
-SOr(alkyl} NR R2 may be simlarly prepared according to the process
outlined in Schene 4 above, with substitution of a suitably substituted
conmpound of forrmula (XIV) HS-(alkyl)-NR R2 (XIV) a known conpound or

conmpound_prepared by known nethods, for the 25 co of formula (XI).
Corrpound%‘%cfp&f“aml a (M) wherein Xis -NR -C(O}Rznﬁgﬁ%é‘m’%’ ar ed
according to the process outlined in Schene 5. 52 WD 2004/ 022558

PCT/ US20031027956 Rc RD A Rc RDRI O RARBNRRZRRBN* R r-NOH/--N
OHR3-NOR2 ZR3~-NO N ,)7-(R4)n (XV) NJ (R)n | | (VIl) PGL (XVI) Rc
ROR //0 RARBN 2 Rr-NOH RINO j (R4)n N (Me) H Schene 5
Accordi ngly, a suihezbmpoundief farmula 41)isodeprrotedted by knawmmethgdsl o), wherein 5 R

SO 9E1 el S Bl iRy Ut ed compound of formula
known methods, in the presence of a base such as TEA, DI PEA, pyridine, and
oot e e Sy BRaRd 519G Far B lonkyfe 201 1720
DCM and $heof folteyla (i) a5fddMaa) as imBcheprerd abowp fieainueastionsovhereethe t he
correspondi ngxarinyl group is opened with a suitably substituted compound of formula (V1)),

the stereo-configuration of the hydroxy group will be determined by the stereo-

configuration of the compound of formula (IV), with the naming (R or S) of the

stereo-center based on chemical nomenclature rules. Thus, for example,

10 wherein the process outlined in Scheme 2 above R', R?, R*, R®, R® and RP are
each hydrogen, the compound of formula (IV) is 2-(R)-chloromethyl-oxirane,
then the compound of formula (M1a) will have the hydroxy group in the (R)

position.

15 Compounds of formula (M1a) wherein R? is
OH R*
—§—-(CR°R°)2_3—(|: ~&—x
IIQA ll?B may be similarly prepared according to the
process outlined in Scheme 2 above, with substitution of a suitably substituted
compound of formula (Vi)

) A~
Q- C—1
R
1-3
(Vi)
20 wherein Q is a suitable leaving group as previously defined, a known

compound or compound prepared by known methods, for the compound (IV).
Compounds of formula (M1) wherein X is -O-R' may be prepared from a

suitably substituted compound of formula (V) according to the process outlined
25 in Scheme 3.
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conmpound of forrmula (XVI). Werein the conpound of fornmula (XV) Z is OH,

the conmpound of formula (VIl1) is reacted with the conmpound of fornula (XV)
in the presence of a coupling agent such as HBTU, DCC, and the like. The
conpound of forrmula (XVI) is de-protected by known nmethods, to 15 yield the
correspondlglq%con‘gound of formula (M e). Conpounds of forrrula (ML) wherein
Xis -C(¥Q may be prepared according to the BTGERUS0YEH i ned in
Schene 6. 53 WO 2004/ 022558 PCT/ US2003/ 027956 Rc R D O RA RB C=N ~Rc WB N
Ro OH 0O RB~N O 7(R)n R4)n NJ PGL (V) PGL (XVI|) Re RRc RD NRR2 RA
RBC2HRARBC* 110 OH/-NOH R3~-N ONHRIRZ R3~N ON N C3 (R4)n NO R4)n
PGL (XVI11) PGL (XIX) RCRNRIRZ RARB/ O r-NOHR3~,NO j(R4A)n NH
(MLf) Schene 6 5 AC(F:grdi ngly, a suitably substituted F@Q)r’rﬂound of formula

is reacted
RC 4
B
MY %

N OH
R [
Ra/N 0 3/N
\ R'—OH R 0
(R >
N (X) J
) N
PG' (V | X
V) bt ¥
R RP

(M1b)
Scheme 3

Accordingly, a suitably substituted compound of formula (V), is reacted
5  with suitably substituted compound of formula (1X), a known compound or
compound prepared by known methods, in the presence of a base such as
NaH, KH, sodium trimethyisilylamide, TEA, DIPEA, and the like, wherein the
base is present in amount equal to or greater than about one molar equivalent,
in an organic solvent such as THF, NMP, DMF, and the like, to yield the
10  corresponding compound of formula (X).

The compound of formula (X) is de-protected, by known methods, to

yield the correéponding compound of formula (M1b).

Compounds of formula (M1) wherein X is selected from the group
15  consisting of -S-R’, -SO-R' or -SO,-R’ may be prepared from a suitably
substituted compound of formula (V) according to the process outlined in
Scheme 4.
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wi th potassium cyanide, in a co-solvent such as nethanol -water, and the
like, preferably at roomtenperature, to yield the correspondi ng conpound
of formula (XVI1). The conpound of formula (XVIl) is reacted with a base
such as KOH, 10 NaOH, and the like or with an acid such as H2504, HCI, and
the like, or NaBH4 54 WD 2004/ 022558 PCT/ U52003/ 027956 in the presence of
Al C13, tW02040325%he correspondi ng compound of f or nulPATURABPITS6The conpound
of formula (XVI11) is reacted with a suitably substituted conpound of
formula (VI), a known conpound or conpound prepared by 5 known nethods, in
the presence of a coupling agent such as DCC, EDClI, and the like, in an
organi ¢ solvent such as CH2Cl 2, THF, DVMF, and the like, to yield the
correspondi ng conpgynd of formula (Xl X). The conpo of formula (XIX) is
de-protected by kn mstc?ods, to yield the coryesp ng conpound of
fornula (Mf). 10 Al ively, the conpound d¥\fBrt S(XVI1) is reacted
with a suitably ’ al cohol, a conpound he f ®'nula R1L-OH, a
known conpound o prepared by knovv&_ap hod in the presence of an
acid such asg? id, H2SHM, HC, and tHe Iy ke, To yield the
corresponding ¢ nd of 15 forMHsy (M )RMWwh ym=gis CCONHR . One skilled
inthe art will jre fve that—econpoumds of A0 la (ML) wherein X is
CCONRDhIh may b ?Jl/rh arly prepar(® by reac}ingrt(R8, conpound of fornula
(XVI1) with a suitjably substituted al cohol I/Le formula R-OH, in the
presence of an acipg'syop as H2SO4, HO, and th'é li ke, wherein the al cohol
of fornula RI-OH is present in an excess amuneG' 2008 OH Rc C NR R2
Compounds of fornula (ML,a) wherein Ris Ra/RD may alternatively be prepared
according to the process outlined in Sche 7.] f-NHR3B~-N OR OP& Rc (R 4)
+ 0-CNRR2 --

R¢ RP
R® S—R!

RA R® B 1
R S(0)..—R
* *
/_N OH OH
R~ N (0] 0
4
j(R )n (RY,
\
pgt (XN (M1d)

Scheme 4
Accordingly, a suitably substituted compound of formula (V) is reacted
with a suitably substituted compound of formula (XI), a known compound or
5 compound prepared by known methods, in the presence of a base such as
TEA, DIPEA, and the like, in a protic solvent such as ethanol, methanol, NMP,
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NJ RBRDPG (lIIl) (XX) 55 WD 20041022558 PCT/ US20113/1127956 Rc R Rc R
RARBNRRZRARBNRRZ NOPR /--NOH 3-NR3-N O CN R4 n N-(R4)n

PG (XXI) H (Ma) Scheme 7 Accordingly, a suitably substituted conpound of
formula (111), is reacted wth a suitably substituted corrpound of formula

(XX), wherein Qis a suitable 5 |eaving group such as d, Br7l9 , tosylate,
mesyl at e WOMMMEEES | i ke, and wherein PG is a suitablBCTHBIEO9%y gr oup such

as benzyl, acyl, and the |ike, a known conpound or conpound prepared by
known nethods, in the presence of a base such as NaH, KO- t-Bu, K2C03,
NaHVDS, Li HVDS, and the like, in an organic solvent such as NWP, DWW, THF,
and the like, to yield the 10 correspondi ng compound of formula (XXI'). The

conmpound of foriRuli, 6r>9%mlre%mé@opw@am>edx é@.yemla@werﬁs‘érb@f@sn o yield the

correspondi ng conpound of forrrua( . One skilled in the art wll
recogni ze th@DgQ@f@bQV‘dﬁ@thmvgf%ﬂ@Lm%bqﬂ 003G cPreferblyrat atiempasaigeund of formul a

(XX1) mmy bef 50080 LAY ISPEBYRINOERRENRIN @hlobond g " dor . by known

15 net hods. e SKi'l cog conpounds of formula
(M) whereifXllR is selected fromthe group consisting of OH Rc -~-(CRARB), ,

NRIR 2 R gnd Tﬁycompogné Sﬁgﬁ)\ﬁa &IIWdR?p%oteéted?Qy mmetpo%ss' mlarly prepared

according'to
yaeld the corresponding compound of formula (M1c), wherein X is ~S-R".

Alternatively, the compound of formula (XIl) is oxidized with an oxidizing
agent such as hydrogen peroxide, mMCPBA, and the like, according to known
methods, to yield the corresponding compound of formula (XIil).

10 The compound of formula (XIl) is de-protected by known methods, to
yield the corresponding compound of formula (M1d), wherein X is -SO-R' or -
SO,R'.

One skilled in the art will recognize that in the processes described in
Scheme 4 above, the PG’ protecting group on the N atom at the 8-position of

15 the 1,3,8-triazaspiro[4.5]decan-4-one is not mandatory (but may be preferred),
as the reactions will yield the desired compounds even in the absence of
protection of the N atom.

One skilled in the art will recognize that compounds of formula (M1)
20  wherein X is selected from -S-(alkyl-NR'R?, -SO-(alkyl-NR'R? or -SO~(alkyl)-
NR'R? may be similarly prepared according to the process outlined in Scheme
4 above, with substitution of a suitably substituted compound of formula (XIV)
HS—(alkyl)—NR'R? (XIV).
a known compound or compound prepared by known methods, for the
25 compound of formula (XI).

Compounds of formula (M1) wherein X is -NR'-C(O)}-R? may be
prepared according to the process outlined in Scheme 5.
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WO 2004/ 022558 PCT/ US20031027956 the process outlined in Schenme 7 above,
with selection and substitution of a suitably substituted conpound of
formula (XXIl1) OP&Z Rce Q (CR Reh_3*NR)R2 Ro ()(XIl) or the conpound of
formula (XXII1), RAOP&EZ Qi | * (CRcRo)z-3 NRRZ Re 5 (XXI11)
respectively, for the conpound of formula (XX). One skilled in the art wll
recogni M0 a4922358e processes outlined in Schenes ECWS*P“%‘B&% may be
simlarly applied to the preparation of 10 conpounds of forrmula (I) with
substitution of a suitably substituted conpound of formula (M2) for the
conpound of forrmula (I1). Conpounds of formula (M2), wherein mis an integer
fromO to 1, provided that when Dis aryl or heteroaryl, then mis 1, may
be prepared 15 accordi ng to the process outlined R Sgherte & /-NH [--NH
Br a R3,NO Ra~N O I (RYR>* (L))mi (R4)n R A(%‘ ( XX {L')m N NRP
(rr)y (rRe)a (M) RtR2di ngly, a suitab AT conpound of

formula (I11), a kno Qnmpound or conpound pre by knowmR?net hods, is
reacted with a 57 A022558 T/ US2003/ 9—2-7'956 OH
3-N
R3/N Rz)kz R 0
—> e
)
PG'  (xw)

Y

Scheme 5

Accordingly, a suitably substituted compound of formula (VII), wherein
5 R'is hydrogen, is reacted with a suitably substituted compound of formula
(XV), wherein Z is Cl, Br or OH, a known compound or compound prepared by
known methods, in the presence of a base such as TEA, DIPEA, pyridine, and
the like, wherein the base is present in an amount equal to or greater than
about one molar equivalent, in an organic solvent such as THF, DMF, NMP,
10 DCM, and the like, preferably at room temperature, o yield the corresponding
compound of formula (XVI). Wherein the compound of formula (XV) Z is OH;
the compound of formula (VIl) is reacted with the compound of formula (XV) in
the presence of a coupling agent such as HBTU, DCC, and the like.
The compound of formula (XVI) is de-protected by known methods, to
15 yield the corresponding compound of formula (M1e).

Compounds of formula (M1) wherein X is -C(O)—NR‘NR2 may be
prepared according to the process outlined in Scheme 6.
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sui tably substituted conpound of fornula (XXIV), a known conpound or
conpound prepared by known nethods, in the presence of a base such as TEA,
Dl PEA, pyridine, Na2CO3, K2CQO3, and the like, wherein the base is present
in an anount equal to or greater than about one nolar equivalent, in 5 an
organi ¢ solvent such as DVF, DVMBO, NWP, and the like, to yield the
correspoﬁﬂ?ﬁﬂ”@%ﬁ%ound of fornmula (M2). Conpounds oqu%W 3@’?@@) wherein m
is 0 and (0 is aryl or heteroaryl may be prepared according to the process
outlined in Scheme 9. rNH/-NH R3~~-N O 1-~ (R5)P RB~N O (R )n N N H (XXV)
6( R5)p (Il) (Re)v 10 (Ma) Schenme 9 Accordingly, a suitably substituted
conpound of forrmula (11), a known conpound or conpound prepared by known
nmet hods, is reactedAmjth a suitably substituted;ﬁbnﬁnund of formula (XXV),
wherein Qis a sui |l e 15 | eavi ng group sucqwas Br, I, triflate, and
the like, a known co or, conpound prepar Rp G methods, in the
presence of a catal P Ris Pd(QAc)2, Pd2( 8, and the like, in the
presence of a phgsp ife I gnd such as BI P(t8H) 3, and the like, in the
presence of g as 'Na2CC3, tBu d the like, in an organic

sol vent such as ené, di oxane, and Rie” ©, preferably at an el evated
tenperature in tfhe L_Eﬁﬁ of _about 30,t0 a 120C, toyield.the
correspondi ng cdgpo t formula (Ma). Bshof fornmula (M) may
alternatively be epared according to th cess outlined in Schene 10.
58 WD 2004/ 022558 éﬂ7&§2003/027956 /[--NHBH-(L'" Y)mO-~ W NO+ (RSP

Lo (v
RS RP RS R°/NR‘R2
R\ R® Y—CcoH R\ R® Y
* * \\O
/_ N OH /—N OH
N o NHR'R? R3-N o
—_— -_—
4 |
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RS RP NR'R?
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Scheme 6
5 Accordingly, a suitably substituted compound of formula (V) is reacted
with potassium cyanide, in a co-solvent such as methanol-water, and the like,
preferably at room temperature, to yield the corresponding compound of
formula (XVII).
The compound of formula (XVII) is reacted with a base such as KOH,
10 NaOH, and the like or with an acid such as H2S04, HCI, and the like, or NaBH,



(RN Br N(XXVI) H((Il) /--NHr-NH R3~N R3,N O (R6)a B(OH)2 01 J (Rn
(XXVILE) {Le)ym( i (R5;, (Nl i (RB)Q L - Br (11% (XXvil) (M) Schene 10
Accordingly, a suitably substituted conmpound of forrmula (I1), a knowmn 5
conmpound or conpound prepared by known nethods, is reacted vvith a suitably
substituted conpound of formula (XXVl), a knovvn conmpound or und

pr epar ed 200448 n%fis nmet hods, in the presence of a basé’cérf}tsﬁ“"é@”%FEA DI PEA,
pyridi ne, Na2CO3, K2C03, and t he | i ke, wherein the base is present in an
anount equal to or greater than about one nolar equivalent, in 10 an organic
sol vent such as DMF, DMSO, NMP, and the like, to yield the corresponding
compound of formula (XXVI1). The conmpound of formula (XXVI1) is reacted wth

a suitably siHaaé plesdriRe of RICT00IyfeIPHE Borredpsriia@ampodd diderilaa (XXVII 1), a
known compound or conpound prepared by known nethods, in the presence of a

cat al yst suc kY. 15 Pd(PPh3), Pd(PPh3)2Cl12, and the I|ke In the presence of

a base such as NpgebMpoundBBiorming (XIS i te&aed with asawbryryusétime@rgam c sol vent
or m xture thereof such as tol uene i ke, or a mxture

DM, and the
t her eof suchc%WGPUQH@I‘%MbﬁBPW’h‘WH‘pPH%d 9ricREpoyny R}?%ﬂ'@f’ '%e correspondi ng

conmpound  gf Rﬁﬁviﬂ-’fhélhocfsl\'ﬂ)lhe sEABE ofdtdubRfy dgemtsiaenaébcw EDCI 85 9ni ze that for
compounds of formula (XXVI), the Br alternatively be repl aced with an |
§2bé8

or triflate. Nedikedn Q'DUQE’B‘Q%%‘ suet a8 T 7ONE. andthp dkenteyied f or mul a (MR)
wher ei N M i S hb-cokrespoRdifg edPrpdsid otbmiulr dykenyl ,

The compound of formula (XIX) is de-protected by known methods, to
yield the corresponding compound of formula (M1f).
10
Alternatively, the compound of formula (XVII) is reacted with a suitably
substituted alcohol, a compound of the formula R'-OH, a known compound or
compound prepared by known methods, in the presence of an acid such as
acetic acid, H;S0O,, HCI, and the like, to yield the corresponding compound of
15  formula (M1) wherein X is C(O)NHR'. One skilled in the art will recognize that
compounds of formula (M1) wherein X is C(O)N(R')z may be similarly prepared
by reacting the compound of formula (XVIl) with a suitably substituted alcohol
of the formula R'-OH, in the presence of an acid such as H2S0,, HCI, and the
like, wherein the aicohol of formula R'-OH is present in an excess amount.

20
R* OH RC
——C———NR'R?
Compounds of formula (M1a) wherein R’ is R® RP

may alternatively be prepared according to the process outlined in Scheme 7.

/——NH

RN 0 R OPG" RC
IRy, * Q€ = NR'R? =
J/ " lIRB RP
N
|
pc' (M) (XX)
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R is (L2)0O-R and R is an aryl or heteroaryl group nmay be prepared
according to the process outlined in Schenme 11. r-NH NH O-C-H/- R3,N O (
RB~N O DEN) H ( (Il) (XXIX) R 5 (Ma) Schenme 11 Accordingly, a
suitably substituted conpound of fornmula (I11), a known conpound or conpound
prepared by known nethods, is reacted with a suitably substituted al dehyde,
a conmpouP 0492358yl a (XXI X), wherein Dis Cl_ 10 SaI'&TWSZB‘F’/”éQ?%aI kenyl , a
known compound or conpound prepared by known nethods, in the presence of a
reduci ng agent such as sodium triacetoxyborohydride, sodium

cyanobor ohydride, and the like, in the presence of an acid such as acetic
acid, and the like, in an organic solvent such as DCE, THF, acetonitrile,
and the like, to yield the cogresponding conpound q&:f pmula 15 (Ma).

Compounds of fornula (XXl Ray be prepared accoydi 0 thg processes
outlined in Scheme 12RA 6R8 RR044022558 PCT1U R°OTC/ H +
R7-B(OH)2 _ (XXXI) (R IH (XXX) D R (R5)vV L (XX X)

N  OPG?

I
RN 0
4
—(Rn

S

N

ot oo

Scheme 7
Accordingly, a suitably substituted compound of formula (lll), is reacted
with a suitably substituted compound of formula (XX), wherein Q is a suitable
5 leaving group such as Cl, Br, |, tosylate, mesylate, and the like, and wherein
PGlisa suitably protectling group such as benzyl, acyl, and the like, a known
compound or compound prepared by known methods, in the presence of a
base such as NaH, KO-t-Bu, K;CO3, NaHMDS, LiHMDS, and the like, in an
organic solvent such as NMP, DMF, THF, and the like, to yield the
10  corresponding compound of formula (XXI).

The compound of formula (XXI) is de-protected by known methods, to
yield the corresponding compound of formula (M1a). One skilied in the art will
recognize that the protecting groups PG' and PG? on the compound of formula
(XX!) may be removed simultaneously or sequentially, in any order, by known

15 methods.

One skilled in the art will recognize, that compounds of formula (M1)
wherein R? is selected from the group consisting of

OH R®
—g—(CRARB)z_3—J'—+—NR1R2
RP and
R* oH
—§—c::—l'—(CRCR°)2_3——NR‘R2

20 R® may be similarly prepared according to
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R7-Br (XXXI11) B(OH2 ' (R5)P (XXXI'l) Scheme 12 Accordingly, a suitably
substituted conpound of forrmula (XXX), wherein D is Cl.5al kyl or

C2-5al kenyl, a known conpound or conpound prepared by 5 known net hods, is
reacted with a suitably substituted boronic acid, a conpound of formula
(XXX1'), a known conpound or conpound prepared by known nethods, in the
presence Y 2082358 | yst such as Pd(PPh3)4, Pd(PPh3) RETUS2UBA2PHe | i ke, in
the presence of a base such as Na2CO3, NaHCO3, K3PO4, and the like, in a
non-protic organi c solvent or mxture thereof 10 such as tol uene,

t ol uene/ et hanol, DME, DWF, benzene, and the like, to yield the

correspondi ng conpound of fornmula (XXIX). Alternatively, a suitably
substituted hapRRYSSostineliH SaHeme PHEBVE, With sYIB&ILR laRd Qjﬂsﬁtu[?rﬁ&lakyl or

C2. 5al kenyl , a known conpound or conpound prepared by known nethods, is
react ed wit hsuitablysubgtlujedcoppepnd f EImEBiind 15 of fornula (XXXI11), a known
conpound or conpound prepared by kno me,,tzdnods, in the presence of a

catal yst such as Pd(PPh3)4, Pdd 2(PPh (i nd the like, in the presence of
a base such as aqueous NaHBSERMRERGES! NR'BA WD 2004/ 022558

PCT/ US2003/ 027956 and the like, in an or ic solvent such as DMVE, DVF,
tol uene, benzene, and the liKke, tw' el d The correspondi ng conpound of
formula (XXIX). One skilled in the will recognize that for conpounds of
formula (XXXI) anghefcoPposraapmngs (i ormula (XXXI11), the Br nmay
alternatively be 5 replaced vviAth ap | or triflate. Conpounds of formula
(M2) wherein gis 1, R6 is (LR1ORE and L2 is O nmay be prepared according

to the process outlined i * cey H R (XXXV) &k-C-H 1 I Dor D
. R7-B(OH) 2 (XXXVI) ~".rb i R
5 R (XXIN)

respectively, for the compound of formula (XX).

One skilied in the art will recognize that the processes outlined in
Schemes 2 to 7 above may be similarly applied to the preparation of
10  compounds of formula (1) with substitution of a suitably substituted compound
of formula (M2) for the compound of formula (11).

Compounds of formula (M2), wherein m is an integer from 0 to 1,

provided that when is aryl or heteroaryl, then m is 1, may be prepared

15 according to the process outlined in Scheme 8.

/—NH

3/N
—— (R,
(R)g N
| (Rs)p
XXIV) (L‘)m
(R%,

(M2)

Scheme 8
Accordingly, a suitably substituted compound of formula (I1), a known
compound or compound prepared by known methods, is reacted with a
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R7-0 HO (RS)p (RS)v (XXXI'V) (XXXVI1) [/-NHf-NH R3~ NOR3,-NO+ 3 (R4)n
NRA)n HIL1Ti L (L)m~(RD (Il) OR7 10 (Mb) Schene 13 Accordingly, a
suitably substituted conpound of fornmula (XXXIV), wherein Dis Cl.5alkyl or
C2. 5al kenyl, a known conpound or compound prepared by known nethods, is
reacted with a suitably substituted al cohol, a 15 conpound of formula
(XXXV), d%M8YM2¥®npound or conpound prepared by k FUBRYIS in the
presence of an activating agent such as tributyl phosphine,

tri phenyl phosphi ne, di phenyl - 2- pyri dyl phosphi ne, and the like, in an
anhydrous organi ¢ sol vent such as benzene, THF, DCM and the I|ike, (via a
M t sunobu reaction) in the presence of a dehydrating agent such as 20

1, 1" - (azodi cgiiRpy¥ustiviidumpdimtof (el XkBg,ainedh Rompdumder 62 WO

2004/ 022558 PCTI US2003/ 027956 di sopropyl azodi car boxyl ate, and the like, to
yi el d the coFPBRIYBR ATEAE ed bxpBRYMelPds; ihg,Presqnes (A p%/s_e SuER 8% nati vel y, the
conmpound of frpAMIPEA(piaiding,INa,0BY, I?GOQraﬁ@%ﬂiﬁb,mheréiméibb%sa_ conmpound of
formula (XXXIV) with a cor‘rgound of fornmul wherein the hydroxy

a ( , 5y
(OH) group oR™BeM InRNARAREH Il PMH@P&’@MUWQBFQ%@W'% a fluoro,
bronmo or #ri th aiglnic Edvénbsuchrag DIMIC OME0, M 3Ad tédiRe, a8 yieldD3, sodi um
carbonate, sodi um bicarbonate, and the like, in a dipolar aprotic solvent
such as (CH3RsSEARSIngsREPOURgebiomHE MRk | i ke. Alternatively, the conpound of
formula (XXXI'V) is reacted with a suitably 10 substituted boronic acid, a
compound of formula (XXXVI), a known conpound or_conpound prepared by known
nmet hods, in the presence of a catalyst such

Compounds of formula (M2) wherein m is 0 and is aryl or
heteroaryl may be prepared according to the process outlined in Scheme 9.

10
Scheme 9

Accordingly, a suitably substituted compound of formula (II), a known

compound or compound prepared by known methods, is reacted with a
suitably substituted compound of formula (XXV), wherein Q is a suitable

15 leaving group such as Cl, Br, |, triflate, and the like, a known compound or
compound prepared by known methods, in the presence of a catalyst such as
Pd(OAc)., Pd;(dba)s, and the like, in the presence of a phosphine ligand such
as BINAP, P(tBu),, and the like, in the presence of a base such as Na,CO,,
tBuONa, and the like, in an organic solvent such as toluene, dioxane, and the

20 like, preferably at an elevated temperature in the range of about 30 to about

120°C, to yield the corresponding compound of formula (M2a).

Compounds of formula (M2) may alternatively be prepared according to
the process outlined in Scheme 10.

58



as copper (ll) acetate, and the like, in the presence of an base such as
TEA, pyridine, and the like, in the presence of nolecul ar sieves,
preferably 4 Angstrom nol ecul ar sieves, in an organic solvent such as DCM
DCE, and the 15 like, preferably at anbient tenperature, to yield the
correspondi ng conpound of formula (XXXVII). The conpound of formula

( XXXVI | ) WORMEHE2588%d with a suitably substituted coRpHURIO¥R™SSrmula (11), a
known compound or conpound prepared by known nethods, in the presence of a
reduci ng agent such as sodi um 20 tri acet oxyborohydride, sodium

cyanobor ohydride, and the like, in an organic solvent such as DCE, THF,
acetonitrile, and the like, to yield the corresponding conpound of fornula
(M2b). One skilleg—iNHthe art will recognize that conpounds of formula (M)
25 wherein L2 iSNTS' may simlarly be pre --Ra cording to the process
outlined aboRE™ roprivat e gyelgdiio substitution of suitably
substituted star materials (e.g. sub 4 ion of the OH group on the
conmpound of for Ia‘*fﬂﬁXIV) with d or Br and substitution of a suitably
substituted comp of the formula &XV8H for the compound of formula
(XXXV), preferablyyin the presence 30 of a copper catalyst, according to
known net hods. The sul fur group may then be further oxidized with a

sui tabl e oxidizinq“pgent such as hydrogen peroxide, nmCPBA, and the liKke,
according to known nmethods, to yield the corresponding conpound wherein L2

is selected from or -S2-. 63 WO 20041022558/‘P®H US2003/ 027956
Conpounds of forfrul g (M2) wherein R6 is -L2-R7,apd LR s C24al kenyl may be
pr epar ed acc®’di Q he process outlined i nRSche £ OHOH L1 11 (R6)a
B(OH) 2 L r ( XXVIFT)N6) (R5) P(R(a<BROHM | ) ( XXXI X _(,{4)-NH /-NH L1 R3,NO
R3~N O 6 + (R4) j—#g% Y vy T "

N 5 N 5
(R | (R%)

(i‘) ’ (L‘)m ’
Br R%),

(XXVH) (M2)
Scheme 10
Accordingly, a suitably substituted compound of formula (1), a known
5 compound or compound prepared by known methods, is reacted with a
suitably substituted compound of formula (XXVI), a known compound or
compound prepared by known methods, in the presence of a base such as
TEA, DIPEA, pyridine, Na,CO3, K,CO;, and the like, wherein the base is
present in an amount equal to or greater than about one molar equivalent, in
10  an organic solvent such as DMF, DMSO, NMP, and the like, to yiéld the
corresponding compound of formula (XXVII).

The compound of formula (XXVII) is reacted with a suitably substituted
boronic acid, a compound of formula (XXVIli}, a known compound or
compound prepared by known methods, in the presence of a catalyst such as

15 Pd(PPh;)s, Pd(PPh3).Cl, and the like, in the presence of a base such as
NayCO3, KiPOy4, and the like, in a non-protic organic solvent or mixture thereof,
such as toluene, DME, DMF, and the like, or a mixture thereof such as
toluenelethanol, and the like, to yield the corresponding compound of formula
(M2).

20 One skilled in the art will recognize that for compounds of formula
(XXV1), the Br may alternatively be replaced with an | or trifiate.
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CO)O N5 RqIRPHL ~ -/ (R)P () (Il) (RB)a 5 (Mc) Schene 14
Accordingly, a suitably substituted conpound of forrmula (XXXVII1), a known
conmpound or conpound prepared by known nethods, is reacted with a suitably
substituted boronic acid, a conmpound of fornmula (XXVI11), a known 10
conpound or conpound prepared by known nethods, in the presence of a

cat al yst woLaoe/0a2559d( PPh3) 4, Pd( PPh3) 2Cl 2, and t he | iPk&/US083/0Xi86pr esence of a
base such as NaHCO3, K2C(O3, Na2CO3, and the like, to yield the

correspondi ng conpound of formula (XXXl X). The conpound of formula (XXXl X)
is reacted wi th nethanesul fonyl 15 chloride, a known conpound, in the
presence of an organic base such as TEA, DI PEA, N nethyl norpholine, and the
like, in an aprotic solvent such as DCM THF, acetonitrile, CHCI 3, and the
like, to vyield the correspondi ng conpound of formula (XXXX), wherein M is
a nmesyl group. TIEMP L@E@"D‘Na M2)mheeein riodiL isCrsaliod oEQscalkenyla sui t abl y
substituted g2 (CQRT 7 conpound
prepared by En%wn m%?dgaJﬁI h@te&hiﬁﬁ;{gipl‘é gm‘?rg%?ﬁ%gggﬁ nt such as

sodi um tri actxtbpesessiop Bipecin Scheroe { cyanobor ohydride, and the like, in an
organic 64 \;\;)f;f.oﬂﬂq022558 PCT/ US2003/ 027956  sol veng,such as DCM DCE, THF,

nmet hanol , acetonitr\{le, and /I"ﬁ ke, to yield t orrespondi ng conpound
of formula ( r2epthat the processes
tion of a suitably

outlined in 5 .8 to 14Babove nmay be S|ml
substituted conpdy purid of fornmula (I1).

preparation of co?o(ﬁ‘r?ds of f mula (T) WTh sub
of f (I\/Il) for the co s
Where t he conpounds accor n s invention ha\(/le; @)wne 10 chiral
WAt

applied to the

center, they may @ecor di ngly exi st(Hd enanti oners. e conpounds

possess two or nor'e chiral ceRPs, they nay additional I'Y"exR’st as
di astereofers. It is to be understood that all suctM?ksoners and ni xtures
Scheme 11

Accordingly, a suitably substituted compound of formula (11), a known

compound or compound prepared by known methods, is reacted with a

suitably substituted aldehyde, a compound of formula (XXIX), wherein D is C,.
10  salkyl or Ca.salkenyl, a known compound or compound prepared by known

methods, in the presence of a reducing agent such as sodium

triacetoxyborohydride, sodium cyanoborohydride, and the like, in the presence

of an acid such as acetic acid, and the like, in an organic solvent such as DCE,

THF, acetonitrile, and the like, to yield the corresponding compound of formula
15 (M2a).

Compounds of formula (XXIX) may be prepared according to the
processes outlined in Scheme 12.
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t hereof are enconpassed within the scope of the present invention.

Furt hernore, sone of the crystalline forns for the conpounds may exist as 15
pol ynor phs and as such are intended to be included in the present invention.
In addition, sone of the conpounds may form solvates with water (i.e.,
hydrates) or common organi c solvents, and such solvates are also intended to
be enconXMP2HE hin the scope of this invention. RETAFWIAE® processes
for the preparation of the conmpounds according to the invention give rise
to m xture of stereol soners, these isonmers nay be separated by conventiona
techni ques such as preparative chromatography. The conpounds may be
prepared in racemic form or individual enantioners may be prepared either
by enantiospecificogynqhesis or by resolution. The 25 conpounds may, for
exanpl e, be resolve G'nto their conponent enantionmers by standard

t echni ques, such as gpe fornatkpn of diastereoneric pairs by salt formation
with an optically actjl ve aai d, SuHOH) (-)-di-p-toluoyl-D-tartaric acid
and/or (+}di-p-toluppk L-tartarippoagid followed by fractiona
crystallization_and Ageneration of the free base. The conpounds may al so
be resol ved by By At j @n of diastere ric estergp.or @mdes, followed by
chr omat ogr aphi c separat&%h and renoval o he chiraP%ﬁﬁxiliary.

Al ternatively, the(gggpounds may be resol ve sing a khiral HPLC colum. 65
WO 2004/ 022558 PCT/ US2003/ 027956 During any of e processes for
preparation of the conpounds of the present inventio (t may be necessary
and/ or desirable to protect sensitive or reacti 0 on any of the

nol ecul es concerned. This nay be achi eved by neans y @R nti onal
protecting groups, such as those described in 5 Protectiv oups in Organic
Chem stry, ed. J.F. Ckﬁthie, Pl enum Press, 197% apdkiX) W Geene & P. G M
Wits, Protective Goups in Organic Synthesis ohn Wley & Sons, 1991. The
protecting groups mayDbe renoyed ‘con i ent subsequent stage using

met hods known fromthe art. 10 The prése invention includes within its
scope prodrugs of t} onpounds dKXKHi)s invention. In general, such
prodrugs wil | Bf@Hjutdetspnal derivatives of the conpounds which are readily
convertible in vivo o(Rﬁg requi red conpound. Thus, in the nethods of
treatnment of the present invention, the term "adm nistering” shal

enconpass the treat gegiof the

Scheme 12

Accordingly, a suitably substituted compound of formula (XXX), wherein

D is C,.salkyl or C;.satkenyl, a known compound or compound prepared by
5 known methods, is reacted with a suitably substituted boronic acid, a

compound of formula (XXXI), a known compound or compound prepared by
known methods, in the presence of a catalyst such as Pd(PPh;),,
Pd(PPh3),Clz, and the like, in the presence of a base such as Na,CO;,
NaHCO;, K3PO,, and the like, in a non-protic organic solvent or mixture thereof

10  such as toluene, toluene/ethanol, DME, DMF, benzene, and the like, to yield
the corresponding compound of formula (XXIX).

Alternatively, a suitably substituted compound of formula (XXXI1),
wherein D is C4.salkyl or Cy.salkenyl, a known compound or compound
prepared by known methods, is reacted with a suitably substituted compouﬁd

15 of formula (XXXIH), a known compound or compound prepared by known
methods, in the presence of a catalyst such as Pd(PPhj3)s, PdCl(PPhs);, and
the like, in the presence of a base such as aqueous NaHCO;, Na,CO3, KiPO,,
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15 various disorders described with the conpound specifically disclosed or
with a conpound which may not be specifically disclosed, but which converts
to the specified conmpound in vivo after admnistration to the patient.
Conventional procedures for the selection and preparation of suitable
prodrug derivatives are described, for exanple, in Desi of Prodrugs, ed.
H Bundg®&2804/02358%yj er, 20 1985. Fol | owi ng the procé’@if’r‘@gﬂoa’%ﬁl bed herein,
representative conpounds of the present invention were prepared as |isted
in Tables 1-8. In the Tables below, the colum headed with a * shall define
t he stereochem cal 25 configuration of the bond denoted with the "'" synbol
in the general structure at the head of the table. In addition to "R' and

"S" desi gnatiraige nkeaﬁ%mo amc%BNérﬂ%uchQs([ﬁﬁEFDIﬁF%IbénebSerQ%ﬁ'é)taﬁg with the term
"Rat". For the (R )q substituent, the stereoconf |%rat|on I'S racem c,

unl ess ot her'RFE'@ meédjthmcmﬁesaﬁndmcwwry of ferula (X¥P9ol urms headed (L' ), n, a

listing of " abseoaesﬁmlul.m@%ﬂrw.nheeagn&bm%tfbrc&ﬁ\r&ﬁdwfaﬂﬂﬂam%%
PCTI US20031027956 Tab N OH N()m~i 11 (R5)P (R5)a

(R5 I DS $ RAXKX!)gnd j oncomeeunds of formouls PRRI; the By may altespatiyely bef | uor ophenyl CH2

cyclooctys pbeed with@inTof fifistg. benzyl 4-fluorophenyl CH2 cycl ooctyl
3,5-di(trifluoro

Compounds of formula (M2) wherein q is 1, R®is (L*);-R’ and L2 is -O-
may be prepared according to the process outlined in Scheme 13.

Ose-M RI—OoH  (OXV) Ose-H
b or ;
R'—B(OH), (OXVI)
HO . - R™-O 5
(R%)p (R
XXXV

() o—R’
10 (M2b)
Scheme 13
Accordingly, a suitably substituted compound of formula (XXXIV),
wherein D is Cy.salkyl or C;.satkeny!, a known compound or compound
prepared by known methods, is reacted with a suitably substituted alcohol, a
15 compound of formula (XXXV), a known compound or compound prepared by
known methods, in the presence of an activating agent such as
tributylphosphine, triphenylphosphine, diphenyl-2-pyridylphosphine, and the
like, in an anhydrous organic solvent such as benzene, THF, DCM, and the
like, (via a Mitsunobu reaction) in the presence of a dehydrating agent such as

20 1,1-(azodicarbonyl)dipiperidine, diethylazodicarboxyiate,
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R net hyl ) benzyl 4-fluorophenyl CH2 cyclooctyl 4 R 2-(4-imdazolyl) ethyl

fl uorophenyl CH2 cyclooctyl 5 R 4-bronobenzyl 4-fl uorophenyl CH2

yclooctyl 6 R 3, 4-di net hoxy benzyl 4-fluorophenyl CH2. cyclooctyl 7 S

,4-dif|uorobenzy| 4-fl uorophenyl CH2 cyclooctyl 8 S 2,4-dinethoxy benzyl
fl uor ophen CH2 cyclooctyl 9 S 4-biphenyl 4-fluorophenyl CH2 cycl ooctyl

0S 2-e 4-f| uor ophenyl CH2 cyclooctyl FET S?”éﬁ@ﬁ?lethyl

-f 1 uor ophenyl CH2 cyclooctyl 12 S 2,5-difluorobenzyl 4-fluorophenyl CH2

yclooctyl 13 S 2-(5-bronopyridyl) 4-fluorophenyl CH2 cyclooctyl 14 S

- met hoxybenzyl 4-fluorophenyl CH2 cyclooctyl 15 S 4-bronobenzyl

| uorophenyl CH2 cycl ooctyl 67 WO 2004/ 022558 PCTI US2003/ 027956

3
4
C
2
4
1
4
C
2
4-
3,5-di(trifl a&gbﬂoaﬁazsd.aabwa)éoan@mb like, id Y188 tRRRudpoRliiRg BrRpRAgt Y 1
4-
4-
C
3
4-
2
2-
4-
C
2-

f 1 uor ophen$f I°’Cﬂ‘-|? &% ctyl (2,5-di methoxy-2,5 19 S di hydro-furyi)4net hyl
f1 uorophenyl ChrigerpMbyQRé h‘émp&ﬂd &@nﬂfi&{{@@@ﬂ?%‘_{ﬂeﬁr’e 5}59899”)” CH2
enyl S

yclooctyl 21 S 3-chl orobenzyl uorop cyc ooct

di met hoxkeagog Arempoyn LRHQS??H'@WX ¥Hyith:3 eqrapund pf fopmpulay( )-t r obenzyl

f1 uor opgenyheréihithediya lgrougbnIhéic obﬂd'bffémfdwmlv gnyl CH2 cycl ooctyl
5 S 3, 5-di met hoxy- ben &fmmfgl ul%ibo end;ryd CH2 cycl ooct yl ) 26 S
>. f v

I

f
5-
adamant anyl 17 ?;I 4°f | uor ophenyl CH2 cyclooctyl”~ 18 S 3-net hyl benzyl
c
4-

(2- t hi eny| E8laRgA With. 7 fugen Bimafy riflelgy indhe: presrncy of a basesuoh gt hyl benzy!
f1'uor ophenylca;-Ebdrmémsunhiel sodkin Sicaibérfhtd, Bhdlthve ke lin £bipyler 4- f | uor ophenyl  CH2
ycl ooctyl 4-trif|uoronethyl 29 S benz | "4-f | uor ophenyl CH2 cycl ooctyl
( 4- br onoph@figticjsoivent such as (CH3},NCOCH,, DMF, DMSO and the like.
Alternatively, the compound of formula (XXXIV) is reacted with a suitably
10  substituted boronic acid, a compound of formula (XXXVI), a known compound
or compound prepared by known methods, in the presence of a catalyst such
as copper (1) acetate, and the like, in the presence of an base such as TEA,
pyridine, and the like, in the presence of molecular sieves, preferably 4
Angstrom molecular sieves, in an organic solvent such as DCM, DCE, and the
15 like, preferably at ambient temperature, to yield the corresponding compound
of formula (XXXVH).
The compound of formula (XXXVII) is reacted with a suitably substituted
compound of formula (l1), a known compound or compound prepared by known
methods, in the presence of a reducing agent such as sodium
20 triacetoxyborohydride, sodium cyanoborohydride, and the like, in an organic
solvent such as DCE, THF, acetonitrile, and the like, to yield the corresponding
compound of formula (M2b).

One skilled in the art will recognize that compounds of formula (M2)

25 wherein L?is -S- may similarly be prepared according to the process outlined
above with appropriate selection and substitution of suitably substituted starting
materials (e.g. substitution of the OH group on the compound of formula
{(XXXIV) with Cl or Br and substitution of a suitably substituted compound of the
formula R™-SH for the compound of formula (XXXV), preferably in the presence

30 of a copper catalyst, according to known methods. The sulfur group may then
be further oxidized with a suitable oxidizing agent such as hydrogen peroxide,
mCPBA, and the like, according to known methods, to yield the corresponding
compound wherein L?is selected from -SO- or -SO-.
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30 S ethyl 4-fluorophenyl CH2 cyclooctyl 31 S 2,4-dichlorobenzyl

4-fl uorophenyl CH2 cyclooctyl 32 S 3-pyridyl nethyl 4-fluorophenyl CH2
cyclooctyl 3-trifluoronethyl 33 S benzyl 4-fluorophenyl CH2 cycl ooctyl

2- (4-met hoxy 34 S phenyl)ethyl 4-fluorophenyl CH2 cyclooctyl 35 S

3- met hoxybenzyl 4-fl uorophenyl CH2 cyclooctyl 36 S 4-pyridyl 4-fluorophenyl
CH2 cycl db?@%nﬂ§§(3,4-dinethoxy 38 S phenyl)et hyl dxﬂﬁ%BWB perfyl cH2
cyclooctyl 39 S 2-pyridyl nmethyl 4-fluorophenyl CH2 cyclooctyl 68 WO

2004/ 022558 PCT/ US2003/ 027956 40 S 1-napht hyl 4-fl uorophenyl CH2 cycl ooctyl
41 S 4-net hyl benzyl 4-fluorophenyl CH2 cyclooctyl 2-(3,5-dinmethyl 42 S
pyridyl) 4-fluorophenyl CH2 cyclooctyl 3,4,5-trinethoxy 43 S benzyl

4-fl uorophenyl CH2 cycl ooctyl 44 S 2-bronobenzyl 4-fluorophenyl CH2
cyclooctyl 45 S 2, 3-di net hoxy benzyl 4-fluorophenyl, CH2 cycl ooctyl 46 S
3, 4- di chl or obenz #ompopndss toprda M2)oeren R i§de thy1and” sLaplkembl i nyi ) 47 R

et hyl 4-f1 uomnapBe Prebardl a68edFdink 18 R FHOEHs 8lihed iX SCRonfls 4. Bt hoxy 48 S
phenyl ) et hyl 4-fl uorophenyl absent 1-acenaphthenyl 2-(3,4-dinmethoxy 49 S
phenyl ) et hyl 4-fl u8Hophenyl absent 4-n-propylggycl ohexyl  2-(4-nor pholinyl)
50 S ethyl 4-fluorephenyl CH2CH2 phenyl 2-(3}4-dinethoxy 51 S phenyl) et hyl
4-f | uorophenyl CH2EH2 phenyl(Re%;_@;ﬁmq)-zdimethox\1

> _—
r (XXVIII) @ "),

(R%),
(XXXIX)

(R,
OOV

Scheme 14
Accordingly, a suitably substituted compound of formula (XXXVIII), a
known compound or compound prepared by known methods, is reacted with a
suitably substituted boronic acid, a compound of formula (XXVIII), a known
10 compound or compound prepared by known methods, in the presence of a
catalyst such as Pd(PPh3)s, Pd(PPh;).Cl2, and the like, in the presence of a
base such as NaHCO;, K,CO3, Na;CO3;, and the like, to yield the
corresponding compound of formula (XXXIX).
The compound of formula (XXXIX) is reacted with methanesulfony!
15 chloride, a known compound, in the presence of an organic base such as TEA,
DIPEA, N-methylmorpholine, and the like, in an aprotic solvent such as DCM,
THF, acetonitrile, CHCl3, and the like, to yield the corresponding compound of
formula (XXXX), wherein Ms is a mesyl group.
The compound of formula (XXXX) is reacted with a suitably substituted
20 compound of formula (Il), a known compound or compound prepared by known
methods, in the presence of a reducing agent such as sodium

triacetoxyborohydride, sodium cyanoborohydride, and the like, in an organic
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52 Rac phenyl)ethyl phenyl absent 1-acenaphthenyl 2-(4-norpholinyl) 53 R
et hyl phenyl absent 1-acenaphthenyl 2-(4-norpholinyl) 251 S ethyl
4-fl uorophenyl CH2 1-naphthyl 2-(3,4-di methoxy 253 S phenyl) et hyl
4-fl uorophenyl CH2 1-naphthyl 2-(3,4-methylene 254 S di oxyphenyl) et hyl
-fluorophenyl CH2 1-naphthyl 69 WO 2004/022558 PCT/ USZOO?f/ 027956

2- ni tWQ 20048228 8net hoxy- phenyl) 255 S ethyl 4-flub 1 1- napht hyl
4-mor phol inyl) 259 S ethyl 4-fluorophenyl CHs 2- napht hyI
3, 4-di net hoxy 261 S phenyl)ethyl 4-fluorophenyl CH2 2-napht hyl
3, 4-nmet hyl ene 262 S di oxyphenyl)ethyl 4-fluorophenyl CH2 2-napht hyl
4- nor pholinyl) 265 S ethyl 4-fluorophenyl CHZ 4-chl or ophenyl
3, 4- di metsomaint sawamemaﬁ)mmmemnbu seRtoniile Bnd theike Ao Gididr opheny!|
3, 4- et hyl ene 268 R di oxyphe }/ )2 % 4-fl uorophenyl CHZ 4-chl or ophenyl
2- éﬁ‘ff or d
h

ni t r o- AN&CARERRANGIHR FOBR thyl 4-fluorophenyl CH2
| or ophenyl 2-(3, 4-nethylene 271 R di oxyphenyl)ethyl 4-fluorophenyl

beent 1 - acenapLigirh n e bailbidods hal WIS ASGBIRIY ) 270 S ethy]

5 Schemes 8 to 14 above may be similarly applied to the preparation of

PO ERORRRRRY S

(
(
(
(
(
-
(
(
-C
S
-f

compounds of formula (1) with substitution of a suitably substituted compound
of formula (M1) for the compound of formuia (Il).

Where the compounds according to this invention have at least one

10 chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as

15  polymorphs and as such are intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.

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

25 compounds may, for example, be resolved into their component enantiomers
by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (-)-di-p-toluoyl-D-tartaric acid
and/or (+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by

30 formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPLC column.
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1- (t-butoxy-carbonyl} 279 S 2-phenyl et hyl 4-fluorophenyl CH2 cycl ooctyl 281
S 2-et hoxy-phenyl 4-fluorophenyl CH2 cycl ooctyl 4-((1 -ph e nyl-pyrazol

2-yl }am nosul onyl) 282 S phenyl 4-fluorophenyl CH2 cyclooctyl 285 S

4- cycl ohexyl - phenyl 4-fluorophenyl CH2 cycl ooctyl 70 WD 20041022558

PCT/ US20031027956 2- (3, 4-di net hoxy 292 S phenyl)ethyl 4-fl uorophenyl CH2

5- phenyl WQM/BEE  2- (4-norpholinyl) 293 S et hyl 4-‘?@8?@5ﬁ€ﬁ?f CH2

5- phenyl -2-thi enyl 2-(4-norpholinyl) 298 R ethyl 4-fluorophenyl absent

1- acenapht henyl 2-(3, 4-di net hoxy 300 R phenyl)ethyl 4-fluorophenyl absent
1- acenapht henyl 307 S 3, 4-di net hoxy-benzyl 4-fl uorophenyl absent

1- acenapht henyl 308 S 4-nitrobenzyl 4-fluorophenyl absent 1-acenaphthenyl

2-(1, 2, 3, 4- t et r almyufingParyP the preceesdsTen gréparatioft of the ebmpbigiay bf s ent

1- acenapht henyl 310 S 4-bi phenyl 4-fl| u?ro henyl absent 1-acenaphthenyl 311
S 2-furyl net H'%}Fe’ﬂlnf'?'l‘}’t?l"dkfﬁé‘fg% "%/PS%’FM a’lP—%é’gﬂ@BE‘%ﬁ%BWd Seppivesors. i odobenzyl

4- f 1 uor ophenydactive gfdtips &n aMESTARINBIREVEs coddetndd. 3This My beadhilved By |

4-fl uorophenyl absent 1-acenaphthenyl 315 S 3-bronpbenzyl 4-T1 uorophenyl
absent 1-aceM&pMt éﬂ%e""@i’b"@%ﬁtlngﬁ%ﬁp&b%'ﬁ'}ﬁthﬁ‘ﬂ"?fﬁ?t?fﬂﬂ'ényl absent

é-l gcgngphshﬁpttJtecﬁ%ldrfgﬁ? {mgd?wﬁk@mslzw, e&L-JfH.womeohmvlﬁnﬁdaspefgs, 1- acenapht henyl
- met hoxyben -fT uor ophe sent 1-acenapht heny
3,5-di (trifld poﬂ%‘fﬁ ')%' '%M%PtsﬁggﬁMMnt 1- acenapht henyl

3,4,5 320 S s?zﬂmtshmtwmw Schsf 19921 TRE provectivdgreuds Mayserempiddenyl 321 S
3-f|uorobenz¥ 4-f|uoropihenl}/l absent 1- CEJﬁE'l([%ht hfn%l
t a convenient subsequent stage using methods known from the art.

10 The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convenrtible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the

15  various disorders described with the compound specifically disclosed or with a
compound which may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in Design of Prodrugs, ed. H. Bundgaard, Elsevier,

20 1985.

Following the procedures described herein, representative compounds
of the present invention were prepared as listed in Tables 1-8. In the Tables
below, the column headed with a * shall define the stereochemical

“"in

25 configuration of the bond denoted with the “*” symbol in the general structure at

the head of the table. In addition to “R” and “S” designations, racemic mixtures
5
(R)

6
(R )q substituent, the

will be denoted with the term “Rac”. For the
stereoconfiguration is racemic, unless otherwise noted with an “R” or “S”. In
the columns headed (L), a listing of “absent” shall mean that m is 0.

30
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322 S 3-net hoxybenzyl 4-fl uorophenyl absent 1-acenaphthenyl 2-(4-nethoxy
323 S phenyl)ethyl 4-fluorophenyl absent 1-acenaphthenyl 324 5

3, 5-di net hoxybenzyl 4-fl uorophenyl absent 1-acenaphthenyl 71 WD 20041022558
PCT/ US2003/ 027956 325 S 4-net hyl - benzyl 4-fl uorophenyl absent

1- acenapht henyl 326 S 3-(phenyl)-n-propyl 4-fluorophenyl absent

1- acenami Wedeksss 327 S 4- pyridyl 4-fl uorophenyl ab@ERUSOHBENAPHt henyl
4-trifluoronmethoxy 328 S benzyl 4-fluorophenyl absent 1-acenaphthenyl 329 S
2- (phenoxy) et hyl 4-fl uorophenyl absent 1-acenaphthenyl 330 S
2-met hyl - benzyl 4-fluorophenyl absent 1-acenaphthenyl 331 S

2, 3-di met hoxybenzyl 4-fl uorophenyl absent 1-acenaphthenyl 3-di(n-butyl

am no-n 338 S propyl 4-fluorophenyltapsent 1-acenaphthenyl 341 S

2- phenyl et -
2,5-di flugro-benzyl 4-fluorophenyl absent 1-#&enaphthenyl 343 S
3, 4-di chl or o- benzyl 4-fl uorophenyl absen cenapht henyl  3-trif{l uor onet hyl
344 S benzlyl 4-fluorophenyl absent 1, apht henyl 345 S benzyl
4-f| uor ophenyl absent 1-acenapht 46 S 2-fluoro-benzyl 4-fliuorophenyl
absent 1-acenaphthenyl 4-triflu H347 s benzyl 4-fluorophenyl absent
1- acenaphtihenyl 4-net hoxyca S benzyl 4-fl uorophenyl absent

1- acenaphithenyl 349 S 2, 4-di net benzyl 4-fl uorophenyl absent
1- acenaphtihenyl 350 S 3-chl orolgenzy| 4-fluorophenyl absent 1-acenaphthenyl

351 S 3-etlhoxybenzyl 4-fl uoroph | Aabsent 1-acenaphthenyl 352 $
4- br onobenzyl 4- quorophenyI absedi 1 acen thenyl 353 S 3-met Byl benzyl
4-fl uor ophenyl absent acenaphth Jo- fl uor obenzyl 4-f|woropheny|
absent 1-acenaphthenyl 355 S 2- bfo 4-f1 uor ophenyl absent
1- acenaphtjhenyl _ (R)q

o# | » R? R® (L) (R%)q

2-(4-morpholinyl)
1 S ethyl 4-fluorophenyl CH, cyclooctyl
2 R |3.4-dimethoxy benzyl| 4-fluorophenyl CH, cyclooctyl
3,5-di(trifluoro

3 R methyl)benzyl 4-fluorophenyl CH, cyclooctyl

4 R |2-(4-imidazolyl) ethyl| 4-fluorophenyl CH; cyclooctyl

5 R 4-bromobenzyl 4-fluorophenyl CH, cyclooctyl

6 R [3,4-dimethoxy benzyl| 4-fluorophenyl CH, cyclooctyl

7 S 2,4-difluorobenzyl | 4-fluorophenyl CH, cyclooctyl

8 S |2,4-dimethoxy benzyl| 4-fluorophenyl | CH, cyclooctyl

S S 4-biphenyl 4-fluorophenyl CH, cyclooctyl

10 S 2-ethoxybenzyl 4-fluorophenyl CH, cyclooctyl

1" S 2-phenylethyl 4-fluorophenyl CH, cyclooctyl

12 S 2,5-difluorobenzyl | 4-fluorophenyl CH, cyclooctyl

13 S 2-(5-bromopyridyl) | 4-fluorophenyl CH, cyclooctyl

14 S 2-methoxybenzyl | 4-fluorophenyl CH, cycloocty!

15 S 4-bromoberizyl 4-fluorophenyl CH, cyclooctyl

67



72 WO 2004/ 022558 PCT/ US2003/ 027956 2-(3, 4-nethyl ene 356 S

di oxyphenyl) et hyl
2, 4-di fl uorobenzyl

4-
4-f | uor ophenyl

fl uor ophenyl

absent 1-acenapht henyl
absent 1-acenapht henyl

358 S
2- (4- bromophenyl)

365 S ethyl 4-fluorophenyl absent 1-acenaphthenyl 366 S 3-pyridyl-nethyl
4-fl uorophenyl absent 1-acenaphthenyl 2,4,6 367 S trinethoxzbenz yl
4-f|uorobﬁéﬁéwn3%%ent 1- acenapht henyl 368 S 2, 4- di dKITArS8HHZYI6
4-fl uorophenyl absent 1-acenaphthenyl 370 S 3-nitrobenzyl 4-fl uorophenyl
absent 1-acenaphthenyl 371 S 1-naphthyl-nethyl 4-fluorophenyl absent
1- acenapht henyl 372 S 2-(2-thienyl)ethyl 4-fluorophenyl absent
1- acenaphl henyl 2-trifluoronmethyl 373 S benzyl 4-fl uorophenyl absent
1- acenaphf{henyl] Z-(3, §5qMﬁmmﬁ@xy 385 R phenyl) et hyl 4-fTuor ophenyl CH2
1- (8- net hyl - napht yl di met hoxy 386 Siphenyl)ethyl 4-fluorjophenyl CH2
1- (8- net hyl YBaphtS)| Qw xbtrﬁamho |4rﬂPP5°PQE‘W' R iyl | 4- f PYsloeetpheny] CH2
1-(8-neth‘|-na[ntyT 1qgh"§£@nﬁ; - 4-T T uor opijenyl_apsent 1-acenaphl henyl
2-(4,6-difethyll) 37% 5 pyrldﬁ 4- Iuorophen || absent 1-acenaphthgnyl 376 S
4-pyridyl { mdhyl 34-1 | uor SiEhy|  abdeiveropbenye rﬁﬂzhenyl CYgIPaCty
2-pyridyl {gghyt VoY) a %war n aF[ e ridyl
4-f| uor opheny! ahq‘nﬁt 1- a(‘gnan t henyl OQS?)@? 3-(62- N tho V- th?ﬂ dyl
4-f1 uor ophenyl abseﬁ%@%L@@éﬁémmﬁﬁvnyl 381 R(3-pyrifdyl 4-fluoropHhenyl absent
1- acenaphi hegyl| 3 3 4868 Ké%p(B/ 79p
2-(5-met hyl - pyni dyl d?‘?uor 83‘% b oént 1- acﬁaoi heﬁgﬁogy
20 S 3—bromobenzyl 4-ﬂuorophenyl CH, cyclooctyl
21 S 3-chlorobenzyl 4-fluorophenyl CH; cyclooctyl
22 S [3,4-dimethoxy benzyl| 4-fluorophenyl CH; cyclooctyl
23 S 4-nitrobenzyl 4-fluorophenyl CH, cyclooctyl
24 S 4-pyridyl 4-fluorophenyl CH, cyclooctyl
25 S [3,5-dimethoxy-benzyl] 4-fluorophenyl CH. cyclooctyl
26 S 2-(2-thienyl)ethyl | 4-fluorophenyl CH, cyclooctyl
27 S 2-methylbenzyl 4-fluorophenyl CH, cyclooctyl
28 S |2-(4-imidazolyl}-ethyl| 4-fluorophenyl CH; cyclooctyl
4-trifluoromethyl
29 S benzyl 4-fluorophenyl CHa, cyclooctyl
2-(4-bromophenyl)
30 S ethyl 4-fluorophenyl CH, cyclooctyl
31 S 2 4-dichlorobenzyl | 4-fluorophenyl CH; cyclooctyl
32 S 3-pyridyimethyl 4-fluorophenyl CH2 cyclooctyl
3-trifluoromethyl
33 S benzyl 4-fluorophenyl CH; cyclooctyl
2-(4-methoxy-
34 S phenyl)ethyl 4-fluorophenyl CH, cyclooctyl
35 S 3-methoxybenzyl | 4-fluorophenyl CH; cyclooctyl
36 S 4-pyridyl 4-fluorophenyl CH; cyclooctyl
2-(3,4-dimethoxy
38 S phenyl)ethyl 4-fluorophenyl CH; cyclooctyl
39 S 2-pyridylmethyl 4-fluorophenyl CHz cyclooctyl
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2
1
1
1-
1
1
4

425 R net
absent S
S-1-acena
nmet hyl 4-
absent R-
443 S et
4-fl uorop
di oxyphen
2- phenoxy
PCT/ US200;]
4-fl uorop
cycl oocty
4-fl uorop

-f 1 uor ophenyl
absent 1-acenapht henyl
R 2-pyri dyl
CH2 1-(8-nethyl

(3
(8- et hyl - napht hyl
( 8- net hy) - napht hyl
(8- et hyl - napht hyl
(8-me
(8-

et % 0a@pght hyl

CHZ 1 ( 8- net hyl

, 4-met hyl ene 390 R di oxyphenyl) et hyl
392 R 4-net hoxybenzyl
393 R 4-pyri dyl

4-f| uor ophenyl
4-f | uor ophenyl
4-f | uor ophenyl

2- (4-norpholinyl) 396 S ethyl

398 S 4- net hoxybenzyl

4-fluoro

2-(3,4-nmethyl ene 418 S di oxyp

- napht hyl

419 S 2-pyri dyl

CH2
CH2
CH2

4-f| uor ophenyl

henyl

CH2
EriyySPUBA3 P56

69

CH2

4-f | uor ophenyl

420 R H 4-fluorophenyl absent R-1-acenaphthenyl 421
4-fl uorophenyl absent R-1-acenaphthenyl 422 S H 4-fl uorophenyl
-naphthyl 424 S H 4-fluorophenyl absent R-1-acenaphthenyl
T et b O o1 aciopetyt 1]l uor opheny!
bhéhe yﬁ zﬁﬂfﬂ?¢W@ﬂFﬂuorddﬁew&hﬂybaeﬁ#bs-1 acevelapttylhenytl 431 S
[uor piiem 'qugﬁﬂﬁdﬂﬁ ac?naphthen%T A37S Ter?yf*4_::uoropheny
|- acehapht henyl 438 H 4-fl uorophenyl CH2 1-(8-nethyl-jnapht hyl
N04% -ﬁiu)rophEﬂFW)abseﬁﬂJFD@Pdgyh“pﬁﬂhepylI qmmg@%eLhcxy
oty a1 g BAFEoT Booont 1-acenapnthenyl 445 S
bt UGl {45 JotgplbléwlIaQSDHtﬂUQmamh[Eh%nxlIE‘ 7oycloB¥I004)|022558
AR T LT A A Ml T A o
19;13'53 m§?H és;fimég{ow 4G08roBNElyPPCICH,  [454 cyciBodiyt V!
46 S 3,4-dichlorobenzyl | 4-fluorophenyl CH; cyclooctyl
2-(4-morpholinyl)
47 R ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
2-(3,4-dimethoxy-
48 S phenyl)ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
2-(3,4-dimethoxy-
49 S phenyl)ethyl 4-fluorophenyl | absent [4-n-propyl-cyclohexyl|
2-(4-morpholinyl)
50 S ethyl 4-fluorophenyl QHchz phenyl
2-(3,4-dimethoxy-
51 S phenyl)ethyl 4-fluorophenyl | CH,CH, phenyl
2-(3,4-dimethoxy-
52 Rac phenyi)ethyl phenyl absent | 1-acenaphthenyl
2-(4-morpholinyl)
53 R ethyl phenyl absent | 1-acenaphtheny!
2-(4-morpholinyl)
251 S ethyi 4-fluorophenyl CH, 1-naphthy!
2-(3,4-dimethoxy-
253 S phenyl)ethyl 4-fluorophenyl CH. 1-naphthyl
2-(3,4-methylene
254 S dioxyphenyi)ethyl | 4-fluorophenyl CH; 1-naphthyl



2-trifluoronmethyl-6- 458 S phenyl
2-(2-nitro-4,5 di net hoxy- 461 R phenyl) et hyl
1- acenapht henyl

464 R 4-(am noet hyl) - phenyl
4-f| uor ophenyl
4-f | uor oPRSMH2BPKent S- 1- acenapht henyl

phenyl

4-f | uor ophenyl
S 4-fl uorophenyl
4-f| uor ophenyl

4-f | uor ophenyl
absent R-1-acenapht henyl
absent R-1-acenapht henyl

463 S benzyl oxy 4-fl uorophenyl
4-f| uor ophenyl
absent R-1-acenapht henyl
ani no- et hy IPFEHE
absent R-1-acenapht henyl

phenyl

4-f| uor ophenyl

4-f | uor ophenyl

601 R 4-

absen

absent S-1-acenapht henyl

%@)— but oxycar bonyl
pOBYS S

3, 4- (di met hoxy} 603
604 S 4-(nethyl } phenyl
605 R 2- (am noet hyl } phenyl

CH2 chl or o- phenyl

t

absent R-1-acenapht henyl

600 S

4-fl uorophenyl absent S-1-acenaphthenyl 606 S 1-cycl opropyl 4-fluorophenyl
absent R-I-acenfapht hengX2-nite4,55 1f Adamanl anyl] 4-fTuorophenyl CHZ]3, 5-bi s
rdl uor onef hyl - pheny 5-bis- 608 B 4-pyridyl j4-fluofophenyl CH2
3rifluorofet hylf- phe 1@'3‘?‘39’137@9"3@09 S 1-(3-pyridyl)-jpet hyl 4-fluorjophenyl CH2
f1 uor onet hyjssphers B, 5- bi g@nhy1610 S| 3=friblophényt Y| JaHyl no- N Andghigl opheny CH2
propyl rifluorgmethyl-phen 75 WJQ 2004/02255 611 R
1- (3-pyri dyl) - et hy| Z{4-mawhoiminy| absent R%l-acen pht henyl 6134 S
IR AARD i o I s ol I G A 2 S
1- (2-thi enyl } ngt hyl | 2-(34idimefogyiy| absent R-1-acenajpht henyl
261 S phenyljethyl 4-fluorophenyl CHa 2-naphthyl
2-(3,4-methylene
262 S dioxyphenyl)ethyl | 4-fluoropheny! CH2 2-naphthyl
2-(4-morpholinyl)
265 S ethyl 4-fluorophenyl CH 4-chlorophenyl
2-(3,4-dimethoxy-
267 R phenyljethyl 4-fluorophenyl CH; 4-chlorophenyl
2-(3.4-methylene
268 R dioxyphenyl)ethyl | 4-fluorophenyl CHa 4-chlorophenyl
2-(2-nitro-4,5-
dimethoxy-phenyl)
269 R ethyl 4-fluorophenyl CH, 4-chlorophenyl
2-(3,4-methylene
271 R dioxyphenyl)ethyl | 4-fluorophenyl | absent | 1-acenaphthenyl
2-(2-nitro-4,5-
dimethoxy-phenyl)
276 S ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
1-(t-butoxy-carbonyl)-
279 S 2-phenylethyl 4-fluorophenyl CH; cyclooctyl
281 S 2-ethoxy-phenyl | 4-fluorophenyl CH; cyclooctyl
4-((1-phenyl-pyrazoi-
2-yl}-aminosuifonyl)
282 S phenyl 4-fluorophenyl CH; cyclooctyl
285 S | 4-cyclohexyl-phenyl | 4-fluorophenyl CH; cyclooctyl
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615 R WO~ 4-fluorophenyl CH2 1-(8-nethyl-naphthyl 616 S H 4-fl uorophenyl
absent cyclooctyl 617 S 4-pyridinyl 4-fluorophenyl absent cyclooctyl (S
618 S 4-pyridinyl 4-fluorophenyl CH2 I R (S (S) 619 S H 4-fl uorophenyl

CH2 WS)(2Z2) 620 R H 4-fluorophenyl CH2 cyclooctyl 621 R 4-pyridinyl

4-fl uorophenyl CH2 cyclooctyl 622 S R 4-fluorophenyl CH2

1- ( 8- net MO 200EBESHy| F3C, ' O 623 R H 4-fl uor ophenyl R{I4&2030378%600ct yl 624 R
n- butyl 4-fl uorophenyl absent cyclooctyl 625 R 3-nitrobenzyl 4-fl uorophenyl
absent cyclooctyl 76 ........ ... .. .. .. . ... . WD 2004/ 022558

PCT/ US2003/ 027956 626 R R) 4-fluorophenyl absent cyclooctyl 1i R) 627 R
4-pyridinyl 4-fluorophenyl absent cyclooctyl 4-nethoxycarbonyl- 628 R

4-f1 uor op cllyf absent - "- I- JCd.LyI —629 RL'J'.-[Z (31'—}-“; tazot4-
4-f | uor opignyl absentzg’/ﬂj@%cty* yl}ethylj $J 630f - /SkR] 4- f)l@ﬁor ophenyl
CH2 1- (8- meR9%yli- rapht hydhenylleBBil R| G(OpOpherylt yICHE- | Gephepyi@rthieny®H2 1

( 8- et hyl rAaphtthyt—632 R34 upropheny—EH-EH3)—T633—S—dtrethyfl am no-n
4-f1 uoroplpenyl CH2 :y%ff“ ‘oéﬁ?ﬁ"""‘&r ppy

293 S ethyl 4-fluoropheny! CH; 5-phenyl-2-thienyt

2-{4-morpholinyl)

298 R ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
2-(3,4-dimethoxy-
300 R phenyi)ethyl 4-fluorophenyl | absent 1-acenaphthenyl

307 S [3,4-dimethoxy-benzyl| 4-fluorophenyl | absent | 1-acenaphthenyl

308 S 4-nitrobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl
2-(1,2,3,4-tetrahydro-
309 S isoquinolinyl) 4-fluorophenyl | absent | 1-acenaphthenyl
310 S 4-biphenyl 4-fluorophenyl | absent | 1 -acenaphthenyl
KYR S 2-furyimethyl 4-fluorophenyl | absent | 1-acenaphthenyl
312 S 3-iodobenzy! 4-fluoropheny! | absent | 1-acenaphthenyl
314 S | .3,4-difluorobenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl
315 S 3-bromobenzyl 4-fluorophenyl | absent 1-acenaphthenyl
316 S 4-chlorobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl
317 S 4-methoxybenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl
318 S 2-methoxybenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl
3,5-di(trifluoromethyl)
319 S benzyl 4-fluorophenyl | absent 1-acenaphthenyl
3,4,5-

320 S trimethoxybenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl

321 S 3-fluorobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

322 S 3-methoxybenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl

2-(4-methoxy-
323 S phenyl)ethyl 4-fluorophenyl | absent | 1-acenaphthenyl

324 S |3,5-dimethoxybenzyl| 4-fluorophenyl | absent | 1-acenaphthenyl
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634 S 3- hydroxy- n- propyl
3- hydr oxy- n- pr opyl

4-f | uor ophenyl
4-f| uor ophenyl
4-f| uor ophenyl
PCT/ EJS2300802258 639 R 3- hydr oxy- n- propyl

S- 1- acenapht henyl

1

S (3a-9)-

4-f| uor ophenyl
4-f | uor ophenyl
CH2 cycl ooctyl
absent S-1-acenapht henyt
absent S-1-acenapht henyl

propyl

CH2 cycl oo

pro

CH2 cycl ooctyl
di met hyl am no-n 636 R
637 S 3- hydr oxy-n-propyl
638 S di net hyl am no-n
77 WD 2004/ 022558

ctyl

pyl

635 R

4- f | uorFSTHERP/OKBent

,3,3a,4,5,6- 640 R H phenyl

absent

2hexahydro-1 H phenal en-1-yl 641 S 3-net hoxy-n-propyl 4-fluorophenyl absent
R- 1- acenapht henyl 642 S 3-hydroxy-n-propyl 4-fluorophenyl absent
R- 1- acenapht henyl 643 R 3- hydr oxy-n-propyl 4- quorophenyI absent
R- 1- acenaphf JIenyt 44 R XY | AR opneny| apbsent
R-1- acena)h#%’enylS (>4§ rpgtéjl-banzryi) glb’ﬁ 8%/ 15@%" 1-acearpliwenlyl  F3c- 1
646 S R 4- h< ab na enyl b4/*R Tyt am no-n
4-f1 uor ophe T’@ﬁ ‘%i’&i aﬁ’?fc’pﬁiﬂy& ﬁ" ¥ig d ﬂ@ﬂhed‘y# lluor ophenyl
CH2 1-(8- yI 1thy @ﬁ AYRBRSN Pry 4 - f é&ﬂp CHz
1- ( 8- et hy ﬁ h'?%v P 1ovaﬁ)60?r§{3 %gé( Ftl uor oéé '[’ny ey 2
1- ( 8- et hy I - napht hy 4-$ﬂlmrm6hdwdroxy n- propyl 4-fl uorophenyl CHz
1- ( 8- net hyl zpa Q%h_l F 3- et RRGYr, py. uo, %b E
1- (8- net hyl -jr%anht hyl di ne T ani np- %XTB?%VETN%\#“ h%cr(%R %r%i%l $ propyl
4-f1 uor ophespgl 2-(phenoxy)ethyl | 4-fluorophenyl | absent | 1-acenaphtheny!

330 S 2-methyl-benzyl 4-fluorophenyl | absent | 1-acenaphthenyl

n S |2,3-dimethoxybenzyl| 4-fluorophenyl | absent | 1-acenaphthenyl

3-di(n-butyl)amino-n-

338 S propy! 4-fluorophenyl | absent | 1-acenaphthenyl

41 S 2-phenylethyl 4-fluorophenyl | absent | 1-acenaphthenyl

342 S 2,5-difluoro-benzyl | 4-fluorophenyl | absent | 1-acenaphthenyl

33 S 3,4-dichloro-benzyl | 4-fluorophenyl | absent | 1-acenaphthenyl

3-trifluoromethyl

M4 S benzyl 4-fluorophenyl | absent | 1-acenaphthenyl

345 S benzyl 4-fluorophenyl | absent | 1-acenaphthenyl

346 S 2-fluoro-benzyl 4-fluorophenyl | absent | 1-acenaphthenyl

4-trifluoromethyl
M7 S benzyl 4-fluorophenyl | absent | 1-acenaphthenyl
4-methoxycarbonyl-

348 S benzyl 4-fluorophenyl | absent | 1-acenaphthenyl

349 S |24-dimethoxybenzyl| 4-fluorophenyl | absent | 1-acenaphthenyl

350 S 3-chiorobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

351 S 3-ethoxybenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

352 S 4-bromobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

353 S 3-methylbenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

354 S 4-fluorobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl

355 S 2-bromobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl
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78 WO 2004/ 022558 PCT/ US2003/ 027956 654 S net hyl am no- n- pr opyl

4-f | uorophenyl absent S-1-acenaphthenyl 655 S nethyl am no-n-propyl
4-fl uorophenyl CH2 1-(8-nethyl-naphthyl 656 R nethylam no-n-propyl
4-fl uorophenyl CH2 1-(8-nethyl-naphthyl 657 R net hyI am' no n propyl
4-f1 uor%&hew CH2 cycl ooctyl 1S-(3a-S)- ,3,3a,4,5,
met hyl anM2P3258%y |~ phenyl ~absent 2hexahydro- | H phé’ﬂl"@ﬁ“"imi;’?“ 1S (3a-9) -
659 S H phenyl absent 2,3, 3a, 4,5, 6 hexahydro-IH phenalen-1-yl 660 R nethyl
4-f| uorophenyl CH2 1-(8- met hyl - napht hyl 661 R net hyl am no- et hyl
4-f| uorophenyl CH2 1 -(8-nethyl-na phthyl 662 R 1-(4-ethoxycarbonyl -
4-fl uorophenyl CH2 1-(8-nethyl-naphthyl piperidinyi) 663 R 4-fl uorophenyl
absent S-[[--acefapht feay4- mgmylayé am no- n- pr opyI 664 [R 4-TTuoropnenyl CH2
e%-H_ 6pb5 R 1-but ax carbonB/ -f 1 uor ophen % CH2 1 (8 met hyl - napht hyl
ani no- n- pf Sne} HiPaphenylsiyl 41 A H?ng?ﬁ'l‘é‘ |abggm 1| (TeAckBIRNNeNWaght hyl 666
R propyl {79 Z U4 08 PCTUUSPO037 02795 NEetny T = N1
1- (8- net hqusﬁ\;))h%hy %ég"?“‘?? gﬁ 6’" nyl 1#’?‘%@ oK 0APIESYla i no- et hyl
2-(4-bromophenyl)
365 S ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
366 S 3-pyridyl-methyl 4-fluorophenyl | absent | 1-acenaphthenyl
24,6
367 S trimethoxybenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl
368 S 2 4-dichlorobenzyl | 4-fluorophenyl | absent | 1-acenaphthenyl
370 S 3-nitrobenzyl 4-fluorophenyl | absent | 1-acenaphthenyl
3n S 1-naphthyl-methyl | 4-fluorophenyl | absent | 1-acenaphthenyl
372 S 2-(2-thienyl)ethyl | 4-fluorophenyl | absent | 1-acenaphthenyi
2-trifluoromethyl _
373 S benzyl 4-fluorophenyl | absent | 1-acenaphthenyl
2-(3,4-dimethoxy-
ass R phenyl)ethyl 4-fluorophenyl CHz | 1-(8-methyl-naphtyl)
2-(3,4-dimethoxy- '
386 S phenyl)ethyl 4-fluorophenyl CHz | 1-(8-methyl-naphtyl)
2-(4-morpholinyl)
387 R ethyl 4-fluorophenyl CHz | 1-(8-methyl-naphtyl)
PG s
H.C,
374 S H,J_Cﬁgj 4-fluorophenyl | absent | 1-acenaphthenyl
2-(4,6-dimethyl)-
375 S pyridyl 4-fluorophenyl | absent 1-acenaphthenyl
376 S 4-pyridyl-methyl 4-fluorophenyl | absent | 1-acenaphthenyi
378 R 2-pyridyl-methyl 4-fluorophenyl | absent 1-acenaphthenyl
379 R 4-pyridyl 4-fluorophenyl | absent | 1-acenaphthenyl
380 R |3-(6-methoxy-pyridyl)| 4-fluorophenyl | absent | 1-acenaphthenyl
381 R 3-pyridyl 4-fluorophenyl | absent | 1-acenaphthenyl
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IDS R1 R2 R3

“Table 2 Rz NR f-N OH R3-
4, benzyl phenyl

(L"')ym(R6 (3a-S5)-2,3, 34,

O N (L~)m(R6)g (RSP (R5)o0
3 6 hexahydro-IH 54 S n-butyl
absent phenal en-2-yl  4-net hyl

51
hy

4-fluoro 55 S ethyl benzyl phony) absent 1
-acenapht henyl 4-fluoro- 56 5 t-butyl benzyl phenyl absent 1-acenaphthenyl
4-met hyl 4-fluoro 57 S ethyl benzyl phenyl absent 4-n-propyl-cycl ohexyl
4- et hyl wé2bdspzesss 58 S et hyl benzyl phenyl CH2CH2 pPe€Fiy$20034R1956€0r o- 59 S
t-butyl benzyl phenyl absent 4-n-propyl-cycl ohexyl 4-fluoro- 60 S t-butyl
benzyl phenyl CH2CH2 phenyl 80 WD 20041022558 PCTI US20031027956 4- et hyl
61 Rac ethyl benzyl phenyl absent 1-acenaphthenyl 62 Rac 1-butyl benzyl
phenyl absent 1 acenapht henyl 12-(di nmethyl 4-fluoro.63 S m no)eth benzyl
phenyl CH; trooct )
3gt R 1 2-(5-methyl-pyridyl) | 4-fluorophenyl | absent | 1-acenaphthenyl
2-(3,4-methylene
380 R dioxyphenyl)ethyl | 4-fluorophenyl CHz  [1-(8-methyl-naphthyl)
392 R 4-methoxybenzyl | 4-fluorophenyl CH; [|1-(8-methyl-naphthyt)
393 R 4-pyridyl 4-fluorophenyl CHz  [1-(8-methyl-naphthy!)
2-(4-morpholinyl)
396 S ethyl 4-fluorophenyl CH, 1-(8-methyl-naphthyq
398 S - | 4-methoxybenzyl | 4-fluorophenyl CH; |1-(8-methyl-naphthyi)
2-(3 4-methylene :
418 S dioxyphenyl)ethyl | 4-fluorophenyl CHz [1-(8-methyl-naphthyl)
419 S 2-pyridyl 4-fluorophenyl | absent | 1-acenaphthenyl
420 R H 4-fluorophenyl | absent | R-1-acenaphthenyl
421 R 2-pyridyl 4-fluorophenyl | absent | R-1-acenaphthenyl
422 S H 4-fluorophenyl CHz [1-(8-methyl-naphthyi)
424 S H 4-fluorophenyl | absent | R-1-acenaphthenyl!
425 R methyl 4-fluorophenyl | absent | R-1-acenaphthenyl
426 R H 4-fluorophenyl - | absent | S-1-acenaphthenyl
427 R methy! 4-fluorophenyl | absent | S-1-acenaphthenyl
430 S H 4-fluorophenyl | absent | S-1-acenaphthenyl
431 S methyi 4-fluorophenyl | absent | S-1-acenaphthenyi
437 S methyl 4-fluorophenyl | absent | R-1-acenaphthenyl
438 R H 4-fluorophenyl CH; |1-{8-methyl-naphthyl)
443 S methoxy 4-fluorophenyl | absent | R-1-acenaphthenyl
444 S ethoxy 4-fluorophenyl | absent | R-1-acenaphthenyl |
2-(3,4-methylene
446 R dioxyphenyllethyl | 4-fluorophenyl | absent | 1-acenaphthenyl
448 S 2-phenoxyethyl 4-fluorophenyl | absent | 1-acenaphthenyl
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4-fl uoro-
benzyl

64 S n-butyl
et hyl phenyl
benzyl phenyl CH2 cycl ooctyl
benzyl phenyl CH2 cycl ooctyl
1- napht hyl 4-net hyl
2- (3,4 dvWO3eHe32)ss

benzyl

phenyl
CH2 cycfooctyl,

4-fl uoro
4-fluoro 252 S et hyl
4-fluoro 256 S net hyl

CH2 cycboctyl
O CHI GH3 4- net hyl
yyy011CH, H~ OY NH 0 4-net hyl
250 S t-butyl
benzyl

phe

2- phenyl - 4-fl

4-f
benzyl

phenyl
Ly CH2 1-napht hyl
phenyl ) et hyRCTHHBMH028$D 1- napht hyl

4-f| uor o-

uoro 65 S

4-fluoro 78 S NH2

uoro 79 S |
CH2

260 S

CH2

ophenyl

4-met hyl 4-fluoro 258 S ethyl benzyl phenyl CH2 2-napht hyl
t-butyl benzyl phenyl CH2 2-naphthyl 2-(3,4 dinmethoxy- 4-fluoro 263 S
met hyl phenyl)ethyl phenyl CH2 2-naphthyl 81 WO 20041022558
PCT/ US20031027956 4-nethyl 4-fluoro 264 S ethyl benzyl phenyl
4- chl or optfenyT | 4-TTuox phepgi-2> _t]butyl “benzyl phernyl CHZ 4-Thlo
2-(3,4 di#ethoxy- 4- quoro 270 S pet hyl phen}l)ethyl phenyl CH2
4- chl or ophenyl pyrazolyl-amino-
451 S sulfonyl)phenyl | 4-fluorophenyl | CH, cyclooctyl
452 | S | 4-carboxy-benzyl | 4-fluorophenyl | CH; cyclooctyl
453 S H 4-fluorophenyl CH. cyclooctyl
454 S n-butyl 4-fluorophenyl CH, cyclooctyl
2-trifluoromethyl-6-
458 S phenyl 4-fluoropheny! CH, chioro-phenyl
2-(2-nitro-4,5-
dimethoxy-
461 R phenyl)ethyl 4-fluorophenyl | absent | 1-acenaphthenyl
463 S benzyloxy 4-fluorophenyl | absent | R-1-acenaphthenyl
464 R {4-(aminoethyl)-phenyl| 4-fluorophenyl | absent | S-1-acenaphthenyl
600 S phenyl 4-fiuorophenyl | absent | R-1-acenaphthenyl
4-(t-butoxycarbonyl-
601 R 4-fluorophenyl | absent | S-1-acenaphthenyl
amino-ethyl)-phenyl
602 S 4-fluoropheny! 4-fluorophenyl | absent | R-1-acenaphthenyl
3,4-(dimethoxy)-
603 S 4-fluorophenyl | absent | R-1-acenaphthenyl
phenyl
604 S 4-(methyl}-phenyl | 4-fluorophenyl | absent | R-1-acenaphthenyi
605 R [2-(aminoethyl)-phenyll 4-fluorophenyl | absent | S-1-acenaphthenyl
606 S 1-cyclopropyl 4-fluorophenyl | absent | R-1-acenaphthenyl
3,5-bis-
607 S 1-Adamantanyl 4-fluorophenyl CH,
trifluoromethyl-phenyl
) 3,5-bis-
608 S 4-pyridyl 4-fluorophenyl CH; )
trifluoromethyl-phenyl
609 | S | 1:(3-pyridylrmethyl | 4-fluorophenyl | CH 3.5-bis-
-(3-pyridyl)-me -fluorophen
PyEy y pheny ? trifluoromethyl-phenyl
3-di(n-butyl)amino-n- 3,5-bis-
610 S 4-fluorophenyl CH,
propyl trifluoromethyl-phenyl
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2-(3,4 dinmethoxy- 4-fluoro 275 S met hyl phenyl)ethyl phenyl absent

1- acenapht henyl 4-fluoro- 2,3,4,5,6- 280 S n-butyl benzyl phenyl CH2

pent anet hyl - phenyl 3-(2-pyridyl)- 4-fluoro 283 S nethyl n-propyl phenyl CH2
cyclooctyl (1S,2S}1 hydroxy- cyclopent-2- 4-fluoro 289 S benzyl yl-nethyl
phenyl CH2 cycl ooctyl (1S,2S}1 hydroxy- cycl ohex-2- 4-fluoro 290 S benzyl

yl - met hy WOhWe482R558H2 cycl ooctyl (1S, 2S}1 hydroxy- CR@IVEHI8N8027856 4-f | uoro 291
S benzyl yl-nmethyl phenyl CH2 cyclooctyl 4-nmethyl 4-fluoro 294 S ethyl
benzyl phenyl CH2 5-phenyl-2-thienyl 2-(3,4 dinmethoxy- 295 Rac net hyl

phenyl ) et hyl phenyl absent 1-acenaphthenyl 82 WO 20041922558

PCT/ US20031027956 4-f uor o 299 Rt- butyl benzyl phenyl absent

2bsent 1. hootiag ht'ﬁe‘,ﬁjr@ DTS | 4150SPBENE | SSEHp G ALDPIREN| absent
1-acenaphihgny 344 pyridyl}-methyl | 4-fluorophenyl | absent | R-1-acenaphthenyl
613 S | 1{3-pyridyl}-methyl | 4-fluorophenyl | absent | R-1-acenaphthenyi
614 S | 1-{2-thienyl}methyl | 4-fluorophenyl | absent | R-1-acenaphthenyt
0]
615 R (R) 4-fluoropheny! CH;  (1-(8-methyi-naphthyi)
T
616 S H 4-fluorophenyl | absent cyclooctyl
617 S 4-pyridinyl 4-fluorophenyl | absent cyclooctyl
(S)
618 S 4-pyridinyl 4-fluorophenyl CH; @
(S)
(5)
619 S H 4-fluorophenyl CH; @
(S)
620 R H 4-fluorophenyl CH; cyclooctyl
621 R 4-fluorophenyl CH, cyclooctyl
622 S 4-fluorophenyl CHz  [1-(8-methyl-naphthyl)
623 R H 4-fluorophenyl | absent cyclooctyl
624 R n-butyl 4-fluorophenyl | absent cyclooctyl
625 R 3-nitrobenzyl 4-fluorophenyl | absent cyclooctyl
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di et hoxy- , 4-fluoro 339 R nethyl phenyl)ethyl phenyl absent

R- 1- acenapht henyl 2-(3,4 di nmethoxy- 4-fluoro 340 R nethyl phenyl)ethyl
phenyl absent S-1-acenaphthenyl 4-fluoro- 362 S benzyl benzyl phenyl absent
1- acenapht henyl 2-(2-pyridyl) 4-fluoro 364 S nethyl ethyl phenyl absent

1- acenapht henyl 4-fluoro- 389 R t-butyl benzyl phenyl CH2

1- ( 8- net WQI20044p2388%yt ) 2- (3, 4 di net hoxy- 4-fl uoro 3BAT/ESXEYRRIAS6 phenyl ) et hy
phenyl CH2 1-(8-nethyl-naphthyt) 4-nethyl 4-fluoro 394 S ethyl benzyl

phenyl CH2 1-(8-nethyl-naphthyl) 4-fluoro- 395 S t-butyl benzyl phenyl CH2
1- (8-net hyl -naphthyl) 2-(3,4 dinmethoxy- 4-fluoro 399 S nethyl phenyl) et hyl
phenyl CH2 1-(8-nethyl-naphthyl) 4-fluoro- 423 R nethyl nethyl phenyl
absent R- f=acemapttieny 83— WO 2104/ 022575 8 PGT/US2003/027956 4-fluoro
428 R net hyl bt hyl S- 1- acenapht henyl| 4-fluoro- 429 R net hyl
et hyl phepyl absent enyl 4-fluofo- 432 S nethyl nmethyl phenyl
absent S-[-acenapht b 433 S net hyl ethyl phenyl abségnt

627 R 4-pyridinyl 4-fluorophenyl | absent cyclooctyl
4-methoxycarbonyl-
628 R 4-fluorophenyl | absent cyclooctyl
benzyl
1-[2-(3H-imidazol-4-
629 R 4-fluorophenyl | absent cyclooctyl
yl)-ethyl]

630 - ,Qn/o 4-fluorophenyl | CH; 1-(8-methyl-naphthylﬁ
5 [
1-(8-methyl-naphthyl)
631 R C(O)O-t-butyl 4-fluorophenyl CH;
S
632 | R H 4-fluorophenyl | CH(CHy) -§ Q
dimethylamino-n-
633 S 4-fluorophenyi CH, cycloocty!
propyi
634 S 3-hydroxy-n-propyl | 4-fluorophenyi CH, cyclooctyl
635 R 3-hydroxy-n-propyl | 4-fluorophenyl CH, cyclooctyl
dimethylamino-n-
636 R 4-fluorophenyl CH, cyclooctyl
propyl
637 S 3-hydroxy-n-propy! | 4-fluorophenyl | absent | S-1-acenaphthenyl
dimethylamino-n-
638 S | 4-fluorophenyl | absent | S-1-acenaphthenyl
propy
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434 R net hyl ethyl phenyl absent R-1-acenaphthenyl 4-fluoro- 435 S nethyl

nmet hyl phenyl absent R-1-acenaphthenyl 4-fluoro 436 S nethyl ethyl phenyl
absent R-1-acenaphthenyl 4-fluoro- 439 S nmethyl nethyl phenyl CH2
1- (8-net hyl -naphthyl) 4-fluoro- 440 S nethyl ethyl phenyl CH2
1- (8- net hyl - naphthyl) 4-fluoro 441 R nmethyl nmethyl phenyl CH2
1- (8- rretH‘%}/N% RSByl ) 4-fluoro- 442 R nethyl ethyl RSHepRgp030p1056
1- (8-nethyl -naphthyl) 6-nmethylthio 4-methyl- 2-pyridyl- 4-fluoro 455 S
benzyl carbonyl phenyl CH2 cycl ooctyl 4-fluoro- 2-trifluoronethyl-6- 456 S
n- butyl benzyl phenyl CH2 chl oro-phenyl 2-(3,4 dinmethoxy- 4-fluoro-
2-trifluoronethyl-6- 457 S methyl phenyl)ethyl phenyl CH2 chl oro-phenyl 84
WO 2004/ 072 PS¢ vy - et DQI0;. 2-TLriftmoronet hyl -6
459 S benzy amﬁ) et ﬁ3| mﬁ%r@fb%(}é dé’é{ogﬁg'{%hear?éfm 4-gr;e?cﬁjﬁ/?gh5hfwll uoro 462 R
et hyl benzyl pHenyl fabsent I1-acenaphthenyl —4-fTuorp- of@Ea-ginyl| phenyl
phenyl absent R-1- aJ:enapht henyl 4ifluoro- 669 S nethyl Ehenyl phenyl absent
R-1- acena[bhyberle ¢t hoxy gar bonyl - 4ﬁﬁehH°r°' a%séﬁtb 5-2 T?Gv“if?v(?rethyl benzyl
phenyl CH2 tTri fil uor pnet hyl - phenyl hexahydro-1H-
phenalen-1-yl
641 S 3-methoxy-n-propyl | 4-fluorophenyl | absent | R-1-acenaphthenyl
642 S 3-hydroxy-n-propyl | 4-fluorophenyl | absent | R-1-acenaphthenyl
643 R 3-hydroxy-n-propyl 4-ﬂuorophenyl absent | R-1-acenaphthenyl
644 R | 3-methoxy-n-propy! | 4-fluorophenyl | absent | R-1-acenaphthenyi
0
645 R (R 4-fluorophenyl | absent | R-1-acenaphthenyl
FoC ]
o
646 S (R) 4-fluorophenyl | absent | R-1-acenaphthenyl
rd ]
dimethylamino-n-
647 R 4-fluorophenyl | absent | R-1-acenaphthenyl
propyl
1-(8-methyl-naphth
648 S methyl 4-fluorophenyl CH; ( y-naphthy)
1-(8-methyl-naphthyi)
649 S 3-hydroxy-n-propy! | 4-fluorophenyl CH;
1-(8-methyl-naphth
650 S | 3-methoxy-n-propyl { 4-fluorophenyl CH; ( yi-naphthy)
1-{8-methyl-naphthyl)
651 R 3-hydroxy-n-propyl | 4-fluorophenyl CH.,
1-(8-methyl-naphthyl
652 R 3-methoxy-n-propyl | 4-fluorophenyl CH, (8-methyl-naphihyl)
dimethylamino-n- 1-(8-methyl-naphthy!
653 S p: l 4-fluorophenyl CH, ( y-naphthyl)
opy!
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4-fluoro- 3,5-bis 671 S n-butyl benzyl phenyl CH2 trifl uoronethyl
1-phenyl - 4-fluoro- 3,5-bis- 672 S ethyl benzyl phenyl CH2
trifluoronethyl-phenyl 2-(3,4 dinmethoxy- phenyl} 4-fluoro- 3,5-bis- 673 S
et hyl nethyl phenyl CH2 ifl uoronethyl-phenyl (dinmethyl am no} 4-fluoro-
3,5-bis- 674 S ethyl benzyl phenyl CH2 trifluoronethyl-phenyl 2-(3,4

di rnet hoXXL 20025981 4-fluoro 675 S et hyl met hyl pheRAT/ERYMAI9¥ycl ooct vl
4-fluoro- 676 S benzyl n-butyl phenyl absent cyclooctyl (s) 4-fluoro- (2)
677 S benzyl n-butyl phenyl CH2 fs) 85 WD 2004/ 022558 PCTI US2003/ 027956

2- (3,4 di methoxy- phenyl} 4-fluoro 678 R ethyl nethyl phenyl CH2 cycl ooctyl

- phenyl

t - but oxy- 4-fluoro 679 S car bonyl nmet hyl phenyl absent R-1- acenapht henyl
t - but oxy- Azfgorpo (.olr g vy et |y| me t=mapht hy4
amino-n- 4-Mugrdr '%%'i ff%’y' “‘F’t‘r&?%pBﬁB{ﬁ; b@f—ﬁ ?183 Me"ﬁ'apht hyl )
Table 3 Ti ] 1-(8-methyl-naphthyt)
655 methylamino-n-propyl| 4-fluorophenyl CHy
i 1-(8-methyl-naphthyl)
656 methylamino-n-propyil 4-fluorophenyl CHa
657 methylamino-n-propyl| 4-fluorophenyl CH; cyclooctyl
1S-(3a-S)-
) 2,3,32,4,5,6-
658 methylamino-n-propyl phenyl absent
hexahydro-1H-
phenalen-1-yl
15-(3a-S)-
23,3a,4,5,6-
659 H phenyl absent
hexahydro-1H-
phenalen-1-yl
1-(8-methyl-naphth
660 methyl 4-fluorophenyl CH; { yi-naphihy)
1-(8-methyl-naphthyl)
661 methylamino-ethyl | 4-fluorophenyl CH;
1-(4-ethoxycarbonyl- 1-(8-methyl-naphth
662 ( . y- y 4-fluorophenyl CH, ( y-naphthyl}
piperidinyl)
o
663 4-fluorophenyl | absent
S-1-acenaphthenyl
methylamino-n-pro|
664 Y propy! 4-fluorophenyl CH, H
t-butoxycarbonyl-
665 ) 4-fluorophenyl CH; [1-(8-methyl-naphthyl)
amino-n-propyl
dimethylamino-n- 1-(8-methyl-naphth
666 y | 4-fluorophenyl CH; ( yi-naphthyl)
propy!
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rrNOHNO FN (L')mi i (Rp._(RE)4AR (L), t 1IN+ T (NRR2 taken
together) 6)q 1-(4-(3-trifluoronethyl-phenyl ) 66 S piperazinyl)

cyclooctyl -methyl 67 S 1-(4-piperidinyl-piperidinyl) cyclooctyl-nethyl

1- (4- (3, 4- et hyl enedi oxyphenyl 68 S nethyl -piperazinyl) cycl ooctyl - met hyl
69 S 1-(3-(di ethyl am nocarbonyl)-pi peridinyl) cycl ooct | - et h 70 S

1- (2, 3- PR pyrrol yl ) cyclooctyl -methyl  1-(4-P¢ U%?Wé’é‘henyl ) - phe
nyl methyl] 71 S piperazinyl) cyclooctyl-nmethyl 86 WD 2004/022558

PCT/ US20031 027956 72 S 2-(1, 2, 3, 4-tetrahydro-isoqui nolinyl)

cyclooctyl -nmethyl 73 S 1-(4-t-butoxycarbonyl -pi perazi nyl) cycl ooctyl -net hyt
2-(1,2,3,4-tetrahydro-6, 7-dinmethoxy 74 S isoquinolinyl) cyclooctyl-nethyl
75 S 4-(2[6-dretnyl- W@EWLW') cycl ooctyl qMet Nyl 76°S
1- (4- benzy i geraziinyl ) cycl ooctyl - et hyl 2-/( 2- ( 2- 1HB-awetty)-naphlriyl)S

2- (1, 2, 3, 4- 8&4t r|laHY dif o-uioxyRarbeBY nv|4)f'Uﬁ ﬁ?‘Met Iﬁfﬁi’ p-(2-(2-thieny]} 160 R
1- (4-t-butoxycgrbonyl - pé,ﬁ%g@,ymyl phenyl)ethyl  2-(2-(2-thienyl}phenyl)-
165 S 1- (4=-t=hutoxycarhonyl-pl perazinyl) ethy I
2-(1,2,3,4- tetrahydro 6, 7- ~ di rrethoxy 2- (2 (2-thienyl}

Table 2

R2

/

N

f\( R

N\ oH
R3-N 0

5
(l’)(R b
(R®),q
aL
D# | » R’ R? R® (L) (R®),

(3a-S)2,3,32,4,5,6-
hexahydro-1H-

54 S n-butyl benzyl phenyl absent phenalen-2-yl
4-methyl 4-fluoro-
55 S ethyl benzyl phenyl absent 1-acenaphthenyl
4-fluoro-
56 S t-butyl benzyl phenyi absent 1-acenaphthenyl
4-methyl 4-fluoro-
57 S ethyl benzyl phenyl absent |4-n-propyl-cyclohexyl
4-methyl 4-fluoro-
58 S ethyl benzyl phenyl CH,CH;, phenyl
4-fluoro-
59 S t-butyl benzyl phenyl absent |4-n-propyl-cyclohexyl
4-fluoro-
60 ) t-butyl benzyl phenyl CH,CH, phenyl
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166 S isoquinolinyl) phenyl)ethyl 2-(1,2,3,4-tetrahydro-6, 7-di met hoxy-
2-(2-(2-thienyl} 181 R isoquinolinyl) phenyl)ethyl 2-(2-(2-thienyl} 183 R
1-pyrrolidinyl phenyl)ethyl 2-(2-(2-thienyl}phenyl)- 188 R

1- (4- et hoxycar bonyl - pi peridinyl) ethyl 2-(1,2,3,4-tetrahydro-6, 7-di net hoxy-
2-(2-(2-thienyl} 257 S isoquinolinyl) phenyl)ethyl

1- (2S- ( pwenydsmmssso- net hyl ) 284 S pyrrolidinyl) cycPEOUSIIREShyY|
3,5-bis-trifluoronethyl- 682 S 2-(1, 2, 3,4-tetrahydro-isoquinolinyl) benzyl
1-[4-(3-trifluoromethyl-phenyl)- 3,5-bis-trifluoromethyl 683 S piperazinyll
benzyl 3, 5-bis-trifluoromethyl- 684 S 1-(4-ethoxycarbonyl-piperidinyl)
benzyl 3,5-bis-trifluoronethyl 685 S 1-(2, 3-di hydro pyrrolidinyl) benzyl

87 WO 20047622558 RCT/ US’ZW@%;%S-G—S—*S'm s—trT 7y ooromethyt=—"686 S
3- (di et hylfam ng¢car honyl } pi perl ylf benzyl ¢ C \{l NN O 687 N OH
cycl ooctylj 61-(Rad-di étwlroxybénzir b| S- plEd§ R hyblsreokyrret hgelnapmmml i nyl)
cycl ooct yl2—H234tetrphydre—61F+erethaexy—689R+segui-relt+ny|
cyclooctyl] C|690|R - cyc]ooctyl |[Table 4 T2
62 | Rac | t-butyl benzyl phenyl absent 1-acenaphthenyl
2-(dimethyl 4-fluoro-
63 S jaminojethyll benzyl phenyl CH, cyclooctyl
4-fluoro-
64 S n-butyl benzyl phenyl CH; cyclooctyl
2-phenyl- 4-fluoro-
65 S benzyl ethyl phenyl CH; cyclooctyl,
0 CH
j{n\H\% 4-methyl 4-fluoro
78 S NH, benzyl phenyl CH; cyclooctyl
0 CH,
o NH
T\‘/ 4-methyl -fluoro
79 S benzyl phenyl CH; cyclooctyl
4-fluoro
250 | S t-butyl benzyl phenyl CH; 1-naphthyl
4-methyl 4-fluoro-
252 S ethyl benzyl phenyl CH; 1-naphthyl
2-(3,4-
dimethoxy- | 4-fluoro-
256 S methyl | phenyl)ethyl phenyl CH; 1-naphthyl
4-methyl 4-fluoro-
258 S ethyl benzyl phenyl CH; 2-naphthyl
4-fluoro-
260 | S t-butyl benzyl phenyl CH; 2-naphthyl
2-(3,4-
dimethoxy- | 4-fluoro-
263 S methyl | phenyi)ethyl phenyl CH, 2-naphthyl
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f- O—l NO FI N 6(R5p (RA)g Q(RP INT2 (NR R2 taken together) (R6)a
2-(1,2,3,4-tetrahydro-6, 7-di met hoxy 296 R isoquinolinyl) 1-acenaphthenyt 88
VO 2104/ 022558 PCT/ [ 152003/ 027956 332 S 1-(4-benzy)-pi perazinyl)
1-acenapht henyl  1-(4-(3-trifluoromethyl-phenyl) 333 S piperazinyl)
1-acenapht henyl 334 S 1-(4-(1-piperidinyl)-piperidin ‘%ﬁ 1- acenaphl henyl
1- (4- (3, MhRP¥hedi oxyphenyl -met hyl ) 335 S pi per aZiGRAPOROZEENapht heny|
336 S 1-(3-(diethylam nocarbonyl }pi peridinyl) 1-acenaphthenyl
1- (4-((4-chl orophenyl)-phenyl methyl] 337 S piperazinyl) 1-acenaphl henyl 360
S 1- (4- et hoxycarbonyl - pi peri di nyl) 1-acenaphthenyl
2-(1,2,3,4-tetrahydro-6, 7-di net hoxy 377 S isoquinolinyl) 1-acenaphthenyl
382 R 1-i T dazpl yI11- acenapm,g@lﬂﬂ af{ug,,,oz , 4-tetrjanydro-o, 7-dimet hoxy 388
S isoquinolinyl) 14(8-nmeth napht hyl ) (1, 2,3, 4-tetrahydro-6, 7+ di met hoxy-
445 R isoqLﬂsﬂo i dyl) elb)&cenabmm'en I Phﬁﬁﬂ 1-§Hperi didraplorapheayic epapht henyl
691 S 1- nprphonyl—R—tI=agemaphthe gr%‘ $ I-pyrrotTdirnyd
R- 1- acenapht hepyl |693 R 1-(4-etho ycar onyl - pi perifdi nyl) R-1-acegnapht henyl
694 R 1-(#-366epy$ - pi peutyldi [nybgnz@ 14 acpheapht hen@H: 4-chloropheny!
2-(3,4-
dimethoxy- | 4-fluoro-
270 S methyl |phenyl)ethyl| phenyl CH; 4-chlorophenyl
2-(34-
dimethoxy- | 4-fluoro-
275 S methyl |phenyl)ethyl phenyl absent 1-acenaphthenyl
4-fluoro- 2,3,4,5,6-
280 S n-butyl benzyl phenyl CH, pentamethyl-phenyl
3-(2-pyridyl)-| 4-fluoro-
283 S methyl n-propyl phenyl CH, cyclooctyl
(1S,2S)-1-
hydroxy-
cyclopent-2-| 4-fluoro-
289 S benzyl yl-methyl phenyl CH, cyclooctyl
(1S,28)-1-
hydroxy-
cyclohex-2- | 4-fluoro-
29 | S benzyl yl-methyl phenyl CH, cyclooctyl
(1S,2841-
hydroxy-
cyclohept-2-| 4-fluoro-
291 S benzyl yl-methyt phenyt CH, cyclooctyl
4-methyl 4-fluoro-
294 1 S ethyl benzyl phenyl CH; 5-phenyl-2-thienyl
2-(3,4-
dimethoxy-
295 | Rac | methyl |phenyl)ethyl phenyl absent 1-acenaphthenyl
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695 R 1-( 3- hydr oxynet hyl
1- ( 3- et hoxycar bonyl

R- 1- acenapht henyl 698 R 1-pyrrolidinyl R-1-acenaphthenyl 699 S
1- (3, 5-di net hyI pi peridinyl) R-1-acenaphthenyl 700 S
1- (4- phenyl - per| dinyl) R-1-acenaphthenyl 701 S
1- (4-eth "B | - pi peri dinyl) R-1-acenaphthenyl PRISH03/027956
1- (3- hydroxymet hyl - pi peri dinyl) R-1-acenaphthenyl 703 R
1- (3, 5-di net hyl - pi peridinyl) R-1-acenaphthenyl 704 S 1-pyrrolidinyl
1- (8- nmet hyl -naphthyl) 89 WO 2004/022558 PCT/ US2003/ 027956 705 R
1-pyrroli d| nyl 1- (8 nmet hyl - naphthyl) 706 R 1-(3 (R}hydroxy-pyrrolidinyl)
1- (8- et hyt=maphthyl) 707 R I=(3- yqrffafs pirperidin
708 R 1- (- (R) | di mpt hyl ani|no- pynol i{ di ny 36 11 (8- net hyl - naphl hyl )
1- (4- hydr ))QEQp per | di-byty!) 1 b&zybt hylphva)dht 1yat)sent 1-acenaphthenyl
1- ( 3- (R} t thutokyeatbonytat HO—Rpyrrotginyt)—H(8=rmethyt=r&
R 1-(4-t-butoxycarbonyl am no- rS?perl di nyl) 14(8-nethyhnaphthyl) 7
1- (3- hydr pxy- pyrrolidi nyl)| dmétBexyet hytluampht hyl ) 7113 R
1-(4-pyrrolyj iny%-)i ' iv_% = (8- | - npa I }
1-(3-(Sth adrogx - py ro?‘l’hg?nlar( ')yi)%‘(‘ gﬁ ne e@%-nap%\a% 17%%%&%“8"3"
1- ((3-(S) et hy| am 10) pyrrol i di nyl) 14(ff&omset hyl - napht hyl) 716 R
1- (3- (R} am ng- pynol i | )L, 1- (8- napht hy| 717, R
1- (3- (S} an':ﬁg- OyPr ol ?:ﬂ ﬁpﬁé"(y!?ﬁw h@ﬂe ﬁapht% ent I71;aggnaphthenyl
1- (4- di me{hyT ajn noj pi peri gi nyJ(3,4.1- 8 nmet hyl {naphthyf) 719 R
1- (3- (R} met hyl ami np- pyrrolii di n I% % nmet hyl - naphthyl) 720 R
1- ( 3- (S} met hyl Ani no- pyrrol|i '@Pﬁ‘é? - guﬂ@t hy! - naphtyl )
1- (3- (N- netdngl + NRt bH’kWIyC@hQWl)yﬂhyl 721pH%ngm hodisenp! | HitRadehaphthenyl
1- (8- met hyl-naphthyl)——F H
2‘(3 Z—
dimethoxy- | 4-fluoro-
340 R methyl | phenyl)ethyi phenyl absent | S-1-acenaphthenyl
4-fluoro-
362 S benzyl benzyi phenyl absent 1-acenaphthenyl
2-(2-pyridyl)| 4-fluoro-
364 S methyl ethyl phenyl absent 1-acenaphthenyl
4-fluoro-
389 R t-butyl benzyl phenyl CH;  |1-(8-methyl-naphthyl)
2-(3,4-
dimethoxy- | 4-fluoro-
391 R methyl | phenyl)ethyl phenyl CHz  |1-(8-methyl-naphthyl)
4-methyl 4-fluoro-
394 S ethyl benzyl phenyl CH; 1-(8-methyl-naphthyl)
4-fluoro-
395 | S t-butyl benzyl phenyl CH,  |1-(8-methyl-naphthyl)
2-(3,4-
dimethoxy- | 4-fluoro-
399 | S methyl |phenyl)ethyl| phenyl CH;  }1-(8-methyl-naphthyl)
4-fluoro-
423 | R methy! methyl pheny! absent | R-1-acenaphthenyl

-pi peridinyl) R-1-acenaphthenyl
- pi peridinyl) R-1-acenaphthenyl

696 R

697 R 1-pi peridinyl
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SCH O HN /-NOHOH CH3 R3~-N ON 6 (R5q 90 WO 2004/ 022558

PCT/ US20031027956 , (R5)p IN+ R3 (L1)m (R6)g 100 R 4-fluorophenyl CH2
cyclooctyl 101 S 4-fluorophenyl absent 1-acenaphthen)l 102 R

4-f| uorophenyl CH2CH2 phenyl 103 R 4-fluorophenyl absent

4-n-propyl -cycl ohexyl 104 Rac phenyl absent 1-acenaphthenyl 179 R phenyl
CH2CH2 2wQ2004M228%8y| } phenyl 447 R 4-fl uorophenyl (J-EEW%HOWT%‘F Table 6 X
-NOHR3- O Ns (R)p(LI)m~1i 6)g (Rs)p ID9 + XR3 (L1)m(R6)q

f2-(3, 4-di net hoxy 4-fluoro 105 R phenyl)-et hyl oxy phenyl CH2 cycl ooctyl
2-(3,4-di nethoxy 106 H phenyl)-ethyl oxy phenyl CH2CH2 2-(2-thienyl -phenyl
107 R 3-net hyl phenyl t hi o phenyl CH2CH2 2-(2-thienyl)-phenyl
4-fluoro-
428 R methyl methyl phenyl absent | S-1-acenaphthenyl
4-fiuoro-
420 | R methy! ethyl phenyl absent | S-1-acenaphthenyl
4-fluoro-
432 | S methyl methyl phenyl absent | S-1-acenaphthenyl
4-fluoro-
433 S methyl ethyl phenyl absent | S-1-acenaphthenyl
4-fluoro-
434 R methyl ethyl phenyl absent | R-1-acenaphthenyl
4-fluoro-
435 S methyl methyi phenyl absent | R-1-acenaphthenyl
4-fluoro-
436 | S methyl ethyl phenyl absent | R-1-acenaphthenyl
4-fluoro-
439 S methyl methyl bhenyl CHz  |1-(8-methyl-naphthyl)
4-fluoro-
440 | S methyl ethyl phenyl CH; |1-(8-methyl-naphthyl)
4-fluoro-
441 R methyl methyl phenyl CH,  |1-(8-methyl-naphthyl)
4-fluoro-
442 R methyl ethyl phenyl ‘CHz  |{1-(8-methyl-naphthyl)
6-methylthio-
4-methyl- | 2-pyridyl- 4-fluoro-
455 S benzyl carbonyl phenyl CH., cyclooctyl
4-fluoro- 2-trifluoromethyl-6-
456 S n-buty! benzyl phenyl CH; chioro-phenyl
2-(3,4-
dimethoxy- | 4-fluoro- 2-trifluoromethyl-6-
457 S methyl |phenyl)ethyl phenyl CH; chioro-phenyl
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4-fluoro 108 R 3-net hyl phenyl thi o phenyl CH2 cyclooctyl 91 WO 20041022558
PCT1US20031 027956 S O Hy 178 S 0 HN o CH3 phenyl CH2CH2 2-(2-thi enyl} phenyl
NH2 CH3 .S Oh "' 4-fluoro 460 R 0 phenyl CH2 cyclooctyl Table 7 R2 N %
RR rNOH\ NO N SI IDNo. * R R2 110 Rac H 3-(4-norpholinyl)-n-propyl
111 S H 3-(4-norpholinyl)-n-propyl 112 R H 3-(4-norphol i ropyl 113
H 3- chl oM&8#s 5p 114 S H 2- et hoxybenzyl B2t 056”

(2, 5-di net hoxy 2,5-di hydro-fur-2-yl} 116 S H nethyl 117 S n-butyl benzyl
118 S H 2, 5-di fluorobenzyl 119 S H 2-phenyl-ethyl 92 WD 20041022558

PCTI US2003/ 027956 120 5 H 2-(5-brono-pyridyl) 121 S H 3-iodobenzyl 122 S
H 2,2,2-trifl uoroethyl

(0)]

2-(dimethyl-|  4-fluoro- 2-trifluoromethyl-6-
459 | S benzyl | amino)ethyl phenyl CH; chloro-phenyl
4-methyl- 4-fluoro-
462 | R ethyi benzyl phenyl absent 1-acenaphthenyl
4-fluoro-
668 | S ethyl phenyl phenyl absent | R-1-acenaphthenyl
4-fluoro-
669 | S methyl phenyl phenyl absent | R-1-acenaphthenyl
ethoxy-
carbonyl- 4-fluoro- 3,5-bis-
670 | S methyl benzyl phenyl CH, triﬂuoromethyl-phenylﬁ
4-fluoro- 3,5-bis-
671 S n-butyl benzyl phenyl CH; [trifluoromethyi-phenyl
1-phenyl- 4-fluoro- 3,5-bis-
672 S ethyl benzyl phenyl CH; triﬂuoromethyl-phenyli
2-(3,4-
dimethoxy-
phenyl) 4-fluoro- 3,5-bis-
673 S ethyl methyl phenyl CH; ({trifluoromethyl-phenyi
(dimethyl-
amino)- 4-fluoro- 3.5-bis-
674 S ethyl benzyl phenyl CH; [trifluoromethyl-phenyl
2-(3,4-
dimethoxy-
phenyl) 4-fluoro-
675 S ethyl methyl phenyl absent cyclooctyl
4-fluoro-
676 | S benzyl n-butyl phenyl absent cyclooctyl
(S)
4-fluoro- 2)
677 | S | benzyl n-butyl phenyl CH, )
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123 S H 3-nitrobenzyl 124 S H 3, 4-di fl uorobenzyl 125 S H 3-bronobenzyl 126
5 H 4-chl orobenzyl 127 S H 4-net hoxybenzyl 128 S H 3,4,5-tri nmet hoxybenzyl
129 S H 2-(2-thienyl)ethyl 130 S H 3-nethyl benzyl 131 S H 2-net hoxybenzyl
132 5 H benzyl 133 S H 4-bronobenzyl 134 5 H 3, 5- di(trifluoronethyl)

benzyl 135 H 2- (3- net hoxyphenyl )ethyl 136 5 benz I en%lethyl 137 R
H 2- bronﬂﬁbﬂ?vpﬂ5§38 R H 2- (4- bromophenyl )ethyl 13 20ym

4- (N, N-di et hyl am no) benzyl 140 R H 4-net hyl benzyl 141 R H 2- et hyl benzyl
142 R H 2-(6-fluoro-2-indolyl)ethyl 143 R H 3-fluorobenzyl 144 RH

3- met hoxybenzyl 145 R H 2-(4-nmet hoxyphenyl )ethyl 146 R H
2-trifluoronethyl benzyl 147 R H 2-(4-imdazolyl)ethyl 148 RH

3, 5- di et ioxybenzyll 2%49- R H t-butyI 150 RIH 2-pyr[dyl-nethyl Ipl R H
§:§?’4_di@ thoiyph%m e% thyl 93 V%)2004/022558 PCT U82003{027956 152 R H
uor obgnzyl | 153NN} v f | uor gnet hyl benzyl 158 R H 4-pyridy
phenyl) 4-fluoro-
678 | R ethyl methyl phenyl CH., cyclooctyl
t-butoxy- 4-fluoro-
679 | S | carbonyl methyl phenyl absent | R-1-acenaphthenyl
t-butoxy- 4-fluoro-
680 | S | carbonyl methyl phenyl CHz  [1-(8-methyl-naphthyl)
amino-n- 4-fluoro-
r 681 R propyl methyl phenyl CH; 1-(8-methyl-naphthyl)‘
Table 3
T1
/—-N
N
FD
(R")p
(L )m
(R“)q
(R%)p
ID# * T' (NR'R? taken together) (R®),q
1-(4-(3-trifluoromethyi-phenyl)-
66 S piperazinyl) cyclooctyl-methyl
67 S 1-(4-piperidinyl-piperidinyl) cyclooctyl-methyl
1-(4-(3,4-methylenedioxyphenyl-
68 S methyl}-piperazinyl) cyclooctyl-methyl
69 S |1-(3-(diethylaminocarbonyl)-piperidinyl) cyclooctyl-methyi
70 S 1-(2,3-dihydro-1H-pyrrolyl) cyclooctyl-methyl
1-(4-[(4-chlorophenyl)-phenylmethyl)-
71 S piperazinyl) cyclooctyt-methyl
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155 R H 4-trifluoromethoxybenzyl 156 R H 2-phenyl oxy-ethyl 157 RH

1- napht hyl -nmethyl 158 R H 4-fl uorobenzyl 159 R H 4-trifl uoronethyl benzyl
161 R H 4-pyridyl-nethyl 162 R H 2,4-dichlorobenzyl H3C Li H3C 163 S H H3C
3C 164 S benzyl benzyl 1-(3,4-nethylene 167 S H di oxyphenyl)nethyl 168 S
benzyl ethoxycarbonyl nethyl 169 S H 2-phenyl -cyclopropyl 170 S H

4- met hox BB enzyl 171 S benzyl 2- (N, N-di net hyACIHSAW$/8278861 173 S

met hyl benzyl 174 S ethyl benzyl 175 R benzyl carboxynethyt 176 R benzyl
2- (N, N-di net hyl ami no)ethyl 177 R n-butyl benzyl 180 R H

2- phenyl - cycl opropyl 182 R H 4-net hoxycar bonyl benzyl

2-(2,5-di rrethoxy 2, 5-di hydro fur-2- 187 R H yI}rrethyI 189 R H

2, 4- di et hoRypgnrylg 19 be artonyl et hyl
94 WD 20141022558 PCT/ ngqtﬁ 0279@ *8%“'”&3“’# et gixbﬁﬁ Ir@ﬁ( 193 S H

2- et hyl bengzyl3 1948 S [H B(43-tuttoxseanknoylninerazinyl) cyclooctyl-methyi
2-(1,2,3,4-tetrahydro-6,7-dimethoxy-

74 S isoquinolinyl) cyclooctyl-methyi
75 S 4-(2,6-dimethyl-morpholinyl) cyclooctyl-methyi
76 S 1-(4-benzyl-piperazinyl) cyclooctyl-methyi
2-(2-(2-thienyl)-
115 S 2-(1,2,3,4-tetrahydro-isoquinolinyl) phenyi)ethyl
2-(2-(2-thienyl)-
160 R 1-(4-t-butoxycarbonyl-piperazinyl) phenyl)ethyi
2-(2-(2-thienyl)-phenyl)-
165 S 1-(4-t-butoxycarbonyl-piperazinyl) ethyl
2-(1,2,3,4-tetrahydro-6,7-dimethoxy- 2-(2-(2-thienyl)-
166 S isoquinolinyl) phenyl)ethyl
2-(1,2,3,4-tetrahydro-6,7-dimethoxy- 2-(2-(2-thienyl}-
181 R isoquinolinyl) phenyl)ethyl
2-(2-(2-thienyl)-
183 R 1-pyrrolidinyi phenyl)ethyl
2-(2-(2-thienyl)-phenyl)-
188 R 1-(4-ethoxycarbonyl-piperidinyl) ethyl
2-(1,2,3,4-tetrahydro-6,7-dimethoxy- 2-(2-(2-thienyl)-
257 S isoquinolinyl) phenyl)ethyl
1-(2S-(phenylamino-methyl)-
284 S pyrrolidinyl) cyclooctyl-methyl
3,5-bis-trifluoromethyl-
682 S 2-(1,2,3,4-tetrahydro-isoquinolinyl) benzyl
1-{4-(3-trifluoromethyl-phenyl)- ' 3,5-bis-trifluoromethyi-
683 S piperazinyl} benzyl
3,5-bis-trifluoromethyi-
684 S 1-(4-ethoxycarbonyl-piperidinyl) benzyl
3,5-bis-trifluoromethyi-
685 S 1-(2,3-dihydro-pyrrolidiny!) benzyl
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197 S H 4-pyridyl 198 S H 2, 4-di chtorobenzyl 203 S H 3, 4-di net hoxybenzyl
204 R H 4-bronobenzyl 205 R H 3-nethyl benzyl 206 R H 2-(2-thienyl}ethyl
208 S H 3-nitrobenzyl 209 S H 2-bronobenzyl 210 S H 2-(4-im dazolyl)-ethyl
211 S H 2-(phenoxy}ethyl 215 S H 2, 3-di net hoxybenzyl H3Ct i H3C 216 S H

H3C H 217 S H adamantanyl 218 S H n-propyl 219 S n-_ﬁrozp | n-propyl 220 S
benzyl beYQIMHABHEE S H 3- net hoxybenzyl 225 S H 3- pyP¢ W-OMZWF 227 S H

2. 4-di fl uorobenzyl 228 R H 2-net hoxybenzyl 229 S H 3-(phenyl)-n-propyl

230 S benzyl 2-phenylethyl Table 8 95 WD 20041022558 PCT/ US2003/ 027956 R2
NH /--NOHR3~-NO N (RSP (L~)m1 i

3,5-bis-trifluoromethyi-
686 S 3-{diethylaminocarbonyl)-piperidinyl : benzyl
Ci
L
Ci N
| 7
687 S N OH cyclooctyl
1~(3,4-dihydroxy-2,5-bis-
688 R hydroxymethyl-pyrrolidinyl) cyclooctyl
2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
689 R isoquinolinyt) cyclooctyl
Ci
N )
-¢-N N
\_/
690 R Q cyclooctyl

Table 4

(R%,q

ID# * T? (NR'R? taken together)
2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
296 R isoquinolinyl) 1-acenaphthenyl

(R%,
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(R6)g RB)p R). ID# RR R3 722 S H 4-fluorophenyl absent R-1-acenaphthenyl

Representative internediates in the preparation of the conpounds of

pr esent

| i sted as oxarinyl - met hyl

t he

invention are as listed in Tables 9 and 10. Werein Table 9, Ais
with no indication of the stereo-configuration,

O

the 5 oxarinyl-nethyl group was present as racemate. Table 9 A /-N R3-,
N (L~)nMO20R@P18 (RS) 5 )P ID# AR3 (L')m (R6)q FE/UYSZWIPYTBBr ophenyl
absent 1-acenaphthenyl 501 H 4-fluorophenyl CH2-CH(CH3} CH2 phenyl 96 WO
2004/ 022558 PCT/ US2003f 027956 502 H 4-fl uorophenyl CH2CH3 503 H
4-f | uorophenyl CH2CH2 phenyl 4-n-propyl- 504 H 4-fluorophenyl absent
cycl ohexyl 50§ H 4Lfl uorophenyL C_(O) Ot- bptyl 506 H 4- f‘LuprophenyI CH2
4 chlor opHers BT Jot L nor Rl PP LY ol e e B oL [ 6oY openy!
CH2 8-quinolinyl} 1,3, 41t rihigdBdifiporopethykphenyl}uor pphenyl absent nppht hyl
333 S piperazinyl) 1-acenaphthenyl
334 S 1-(4-(1-piperidinyl)-piperidinyl) 1-acenaphthenyl
1-(4-(3,4-methylenedioxyphenyl-methyi)-
335 S piperazinyl) 1-acenaphthenyl
336 S 1-(3-(diethylaminocarbonyl)-piperidinyl) 1-acenaphthenyl
1-(4-[(4-chlorophenyl)-phenyimethyl]-
337 S piperazinyl) 1-acenaphthenyl
360 S 1-(4-ethoxycarbonyl-piperidinyl) 1-acenaphthenyl
2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
377 S isoquinolinyl) 1-acenaphthenyl
382 R 1-imidazolyl 1-acenaphtheny!
2-(1,2,3,4-tetrahydro-6,7-dimethoxy-
388 S isoquinolinyl) 1-(8-methyl-naphthyl)
2-(1,2,3 4-tetrahydro-6,7-dimethoxy-
445 R isoquinolinyl) 1-acenaphthenyl
465 S 1-piperidinyl R-1-acenaphthenyl
691 S 1-morpholinyl R-1-acenaphthenyl
692 S 1-pyrrolidinyl R-1-acenaphthenyl
693 R 1-(4-ethoxycarbonyl-piperidinyl) R-1-acenaphthenyl
694 R 1-(4-phenyl-piperidinyl) R-1-acenaphthenyl
695 R 1-(3-hydroxymethy!-piperidinyl) R-1-acenaphthenyl
696 R 1-(3-ethoxycarbonyl-piperidinyl) R-1-acenaphthenyi
697 R 1-piperidinyl R-1-acenaphthenyl
698 R 1-pyrrolidinyl R-1-acenaphthenyl
699 S 1-(3,5-dimethyl-piperidinyl) R-1-acenaphthenyi
700 S 1-(4-phenyl-piperidinyl) R-1-acenaphthenyl
701 S 1-(4-ethoxycarbonyl-piperidinyl) R-1-acenaphthenyl
702 S 1-(3-hydroxymethyl-piperidinyl) R-1-acenaphthenyl
703 R 1-(3,5-dimethyl-piperidinyl) R-1-acenaphthenyl
704 S 1-pyrrolidinyl 1-(8-methyl-naphthyl)
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546 H 4-fluorophenyl CH2 5-phenyl-2-thienyl 1-(8-nmethyl- 547 H

4-fl uorophenyl CH2 naphthyl) 1-(4-nethyl 548 H 4-fl uorophenyl CH2 napht hyl)
2- hydroxy- 549 H 4-fl uorophenyl absent cycl oheptyl 1-(2-nmethyl- 551 H

4-f| uorophenyl CH2 naphthyl) 555 H 4-fluorophenyl absent R-1-acenaphthenyl
556 H 4-fl uorophenyl absent S-1-acenaphthenyl oxiranyl 509 nethyl phenyl
absent 1WAZEMABEShenyl R-oxiranyl- 4-n-propyl - 510 BE{¥§N0382%8%60r ophenyl
absent cycl ohexyl R-oxiranyl 511 nethyl 4-fluorophenyl CH2CH2 phenyl
oxiranyl 512 nethyl 4-fluorophenyl absent 1-acenaphthenyl 97 WD 2004/ 022558
PCT/ US2003/ 027956 R-oxiranyl 513 nethyl 4-fluorophenyl CH2 4-chi or ophenyl
R-oxi ranyl 514 nethyl 4-fluorophenyl CH2 1-naphthyl R-oxiranyl 516 nethyl

R e W RS SRR e T T A L T LT S
S oxiranyl| 518 npt Bl phenyH3(REopmxepyrmlidiRyeny| ) 1dBensinyl-ngehthw)r bny|
707 R 1-(3-hydroxy-piperidinyl) 1-(8-methyl-naphthyl)
708 R 1-(3-(R)-dimethylamino-pyrrolidinyl) 1-(8-methyl-naphthyl)
709 R 1-(4-hydroxy-piperidinyl) 1-(8-methyl-naphthyl)
1-(3-(R)}-t-butoxycarbonylamino-
710 R pyrrolidinyl) 1-(8-methyl-naphthyl)
711 R 1-(4-t-butoxycarbonylamino-piperidinyl) | 1-(8-methyi-naphthyl)
712 R 1-(3-hydroxy-pyrrolidinyl) 1-(8-methyl-naphthyl)
713 R 1-(4-pyrrolidinyl-piperidinyl) 1-(8-methyl-naphthyl)
714 R 1-(3-(S Hhydroxy-pyrrolidinyl) 1-(8-methyl-naphthyl)
715 R 1-((3-(S)-ethylamino)pyrrolidinyl) 1-(8-methyl-naphthyl)
716 R 1-(3-(R)-amino-pyrrolidinyl) 1-(8-methyl-naphthyl)
717 R 1-(3-(S)-amino-pyrrolidinyl) 1-(8-methyl-naphthyl)
718 R 1-(4-dimethylamino-piperidinyl) 1-(8-methyl-naphthyl)
719 R 1-(3-(R)-methylamino-pyrrolidinyl) 1-(8-methyl-naphthyl)
720 R 1-{3-(S)-methylamino-pyrrolidinyl) 1-(8-methyl-naphthyl)
1-(3-(N-methyl-N-t-butoxycarbonyl-
721 R amino)-pyrrolidinyl) 1-(8-methyi-naphthyl)
Table 5
0)

OH

S—CH, O

~

N oH CHy




520 net hyl phenyl CH2CH2 2-(2-thienyl) phenyl R-oxiranyl 540 nethyl

4-fl uorophenyl CH2 cyclooctyl R-oxiranyl 541 nethyl 4-fl uorophenyl CH2

5- phenyl -2-thienyl S-oxiranyl 542 nethyl 4-fluorophenyl CH2 2-napht hyl
S-oxiranyl 543 nmethyl 4-fluorophenyl CH2CH3 absent S-oxiranyl- 1-(8-nethyl-
550 neth¥+14-fluorophenyl CH2 naphthyl) et hoxy carbo%é{- 11é8-nethyl- 552
met hyl 4MAWYBER/Enyl CH2 naphthyl) R-oxiranyl- 1- (BISHG028E3 net hyl

4-fl uorophenyl CH2 naphthyl) R-2.3 dihydroxy- 1-(8-nethyl- 554 n-propyl
4-f| uorophenyl CH2 naphthyl) 98 WD 2004/ 022558 PCT/ US2003/ 027956

S-oxiranyl 564 nethyl 4-fluorophenyl absent R-1-acenaphthenyl R-oxiranyl
565 net hyl 4-fl uorophenyl absent R-1-acenaphthenyl S-oxiranyl 566 nethyl

4-f | uor ophen absgnt S-[I- acenapht hemyl R- oxJ ranyl — GZR thyT]
4-f 1l uorophenlyl absgnt S-[{l-acenaphthepyl 2R hydro 2\ ethoxy-p- 568 propyl
4-f| uor ophenyl abseant 1-gacenapht henyl 2R 6

ID# * R’ (R (R%)q

100 R 4-fluorophenyl CH; cyclooctyl

101 S 4-fluorophenyl absent 1-acenaphthenyl

102 R 4-fluorophenyl CH,CH; phenyl

103 R 4-fluorophenyl absent 4-n-propyi-cyclohexyl

104 Rac phenyl absent 1-acenaphthenyl

179 R phenyl CH.CH, 2-(2-thienyl)-phenyl

447 R 4-fluorophenyl CH, cyclooctyl

Table 6
X
—~
N  OH
RPN 0

ar;
D#| X R® (L) R%q

2-(3,4-dimethoxy 4-fluoro
105 | R phenyl)-ethyloxy phenyl CH; cyclooctyl
2-(3,4-dimethoxy

106 R phenyl)-ethyloxy phenyl | CH,CH; | 2-(2-thienyl)-phenyl

107 R 3-methylphenyithio phenyl | CH,CHz | 2-(2-thienyl)-phenyl
4-fluoro

108 | R | 3-methylphenyithio phenyl CH, cyclooctyl
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hydr oxy- 3- et hoxy-n 569 propyl 4-fluorophenyl absent S-1-acenaphthenyl 2S
hydr oxy- 3- et hoxy-n- 570 propyl 4-fluorophenyl absent R-1-acenaphthenyl 2R-
hydr oxy- 3- ethoxy-n 571 propyl 4-fluorophenyl absent R-1-acenaphthenyt O
572 H 4-fluorophenyl CH2 573 H 4-fl uorophenyl CH2 3- (2H}chrorreny| oxi ranyl
576 net hyl E)pr‘;?en%l absent 1-acenaphthenyl R-oxiranyl- 2-trifluoromnethyl-6-
578 neth SPophenyl CH2 chl or o- phenyl 99 WO TV BWIOZBS T
1752003/ 027956 3-chloro 2S- hydroxy-n- 579 propyl 4-fluorophenyl absent

R- 1- acenapht henyl S-oxiranyl 580 nethyl 4-fluorophenyl CH2 cycl ooctyl 581
H phenyl CH2CH2 2-(2-thienyl }phenyl 582 H 4-fluorophenyl CH2 cycl ooctyl
2,3,4,5,6- 583 H 4-fl uorophenyl CH2 pentanet hyl - phenyl R-oxiranyl -

2,3,4,5,6 54 nef hyl [ 4-f Iwior ophenyll CH2 pent anet hyl - phenyl R-oii ranyl 723
et hyl 4-flugrophenyl ab)jt R-":lH acenapht henyl
Hy
178 | S HN_< —i: phenyl | CH,CH2| 2~(2-thienyl)-phenyl
NH, (|:H3
5&,’ S ° 4-fluoro
460 | R 0 phenyl CH2 cyclooctyl
Table 7
R?
N/
/\é\ R
N\ oH
Orese
N
/
. \
1D No. ’ R’ R?
110 Rac H 3-(4-morpholinyl)-n-propyl
111 S H 3-(4-morpholinyl)-n-propyl
112 R H 3-(4-morpholinyl}-n-propyl
113 S H 3-chlorobenzyl
114 S H 2-ethoxybenzyl
(2,5-dimethoxy-2,5-dihydro-fur-2-yl)-
116 S H methyl
17 S n-butyl benzyl
118 S H 2,5-difluorobenzyl
119 S H 2-phenyl-éthy|
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R-oxiranyl - 2,3,4,5,6- 725 nmethyl 4-fluorophenyl CH2 pentanet hyl phenyl i S/
wW(s)(z) 726 H 4-fluorophenyl CH2 i S/ R-oxiranyl 727 nmethyl 4-fl uorophenyl
CH2 WS)(2Z2) 1-(8-nethyl-1,2,3,4- tetrahydro 728 H 4-fl uorophenyl CH2

napht hyl) 729 H 4-fl uorophenyl CH(CH3) 100 WO 2004/ 022558 PCT/ US2003/ 027956
730 H 4-fl uorophenyl absent OSN S-oxirany6 731 nmethyl 4-fl uorophenyl absent
cycl ooctWOZ“(’@ﬁZSSQS) y 732 H 4-fluorophenyl CH2 (S) PCI/YB0482M¥xy} 733 H
4-fl uorophenyl CH2 naphthyl] 1-[8- hydroxynmethyl} 734 H 4-fluorophenyl CH2

naphthyl] 735 H 4-fl uorophenyl absent cyclooctyl Table 10 R i N ~'- R 2
~NOH NOF
120 S H 2-(5-bromo-pyridyl)
121 S H 3-iodobenzyl
122 S H 2,2, 2-trifluoroethyl
123 S H 3-nitrobenzyl
124 S H 3,4-difluorobenzyl
125 S H 3-bromobenzyl
126 S H 4-chlorobenzyl
127 S H 4-methoxybenzyl
128 S H 3,4,5-trimethoxybenzyl
129 S H 2-(2-thienyl)ethyl
130 S H 3-methyibenzyl
13 S H 2-methoxybenzyl
132 S H benzyl
133 S H 4-bromobenzyl
134 S H 3,5-di(trifluoromethyl) benzyl
135 S H 2-(3-methoxyphenyl)ethyl
136 S benzyl 2-phenylethyl
137 R H 2-bromobenzyl
138 R H 2-(4-bromophenyl)ethyl
139 R H 4-(N,N-dimethylamino) benzyl
140 R H 4-methylbenzyl
141 R H 2-methylbenzyl
142 R H 2-(6-fluoro-2-indolyl)ethyl
143 R H 3-fluorobenzyl
144 R H 3-methoxybenzyl
145 R H 2-(4-methoxyphenyl)ethyl
146 R H 2-trifluoromethylbenzyl
147 R H 2-(4-imidazolyl)ethyi
148 R H 3,5-dimethoxybenzyl
149 R H t-butyl
150 R H 2-pyridyl-methyl
151 R H 2-(3,4-dimethoxyphenyl) ethyl

a3



w ID0O R R2 w523 R ethyl 4-nethylbenzyl H 524 R H

I
2- (4-norpholinyl)-ethyl H 525 R t-butyl benzyl H 526 RH
2- (3, 4-di net hoxy- phenyl)-ethyl H 101 WD 2004/ 022558 PCT/ US2003/ 027956
2-(3,4- rret hyI enedi oxy phenyl) 527 R H ethyl H
2- (2 ni tro-4, 5-di net hoxy-phenyl)- 528 R Hethyl H 529 S et hg
4- h B‘@hW’“zFﬁs%O S H 2- (4-norpholinyl)-ethyl HPGEYS230ZW¥% | benzyl H
532 H 2- (3, 4-di net hoxy- phenyl )-ethyl H 2-(3, 4-net hyl enedi oxy phenyl) 533 S
H ethyl H 2-(2-nitro-4,5-di methoxy-phenyl ) 534 S Hethyl H 535 S ethyl

4- et hyl benzyl t-butoxycarbonyl 536 R ethyl 4-nethyl benzyl ethyl 537 RH
2- (4-nor pholinyl)-ethyl ethyl 538 R t-butyl benzyl ethyl 539 RH

2- (3, 4- di netfhoxyggpnenyl )g et Nyl etfpylT [T bl eCcud-mdord®Ingt S 1 O flepresentative
conpounds ofi_ the prekent invention exenplified in Tables 1-10{above were
measur ed usijng ¥3M cfoneBs Pl at fbrm UG El edtifyaiomelhylgssy! spect|r onet er,
Chemi cal | orm% SpECTTOMET gy HPSIBIA Of AGY bl T/ VBD Efject r ospray
Mass Spectr g th results as listed in Table 1
155 R H 4-trifluoromethoxybenzyl
156 R H 2-phenyloxy-ethyl
157 R H 1-naphthyl-methyl
158 R H 4-fluorobenzyl
159 R H 4-trifluoromethylbenzyl
161 R H 4-pyridyl-methyi
162 R H 2,4-dichlorobenzyl
HC v,
yae el
163 S H HaC C
164 S benzyi benzyl
1-(3,4-methyiene
167 S H dioxyphenyl)methyl
168 S benzyl ethoxycarbonyimethyl
169 S H 2-phenyl-cycl'opropyl
170 S H 4-methoxycarbonylbenzyl
171 S benzyl 2-(N,N-dimethylamino)ethyi
173 S methyl benzyl
174 S ethyl benzyl
175 R benzyl carboxymethyl
176 R benzyl 2-(N,N-dimethylamino)ethyl
177 R n-butyl benzyl
180 R H 2-phenyl-cyclopropyl
182 R H 4-methoxycarbonylbenzyl
2-(2,5-dimethoxy-2,5-dihydro-fur-2-
187 R H yl)}-methyl
189 R H 2,4-dimethoxybenzyl
190 R H 4-biphenyl
191 R benzyl ethoxycarbonylmethyl




Table 11 ID# Theor. MNVMe MH+ 1 559.77 560.8 2 596.78 597.7 3 672.73
673.6 4 540.72 541.7 5 615.63 617.9 6 610.81 611.8 7 572.71 573.3 102
WD 2004/ 022558 PCT/ US2003/ 027956 8 596.78 597.5 9 598.8 599.5 10 580. 78
581.5 11 550.76 551.5 12 572.71 573.5 13 602.60 604.3 14 566.76 567.5
15 615.60 617.4 16 672.73 673.5 17 594.85 595.5 18 550.76 551.5 19
588. 76 S5¥9 290402255815 63 617.4 21 571.18 571.5 22 FEA/UPRNI% 53 531, 73
582.5 24 537.72 538.4 25 596.78 597.2 26 556.79 557.4 27 550.76 552.4
28 540.72 541.5 29 604.73 605.5 30 629.65 630.5

192 R H 4-methoxybenzyl

193 S H 2-methylbenzyl

194 S H 3,5-dimethoxybenzyl

197 S H 4-pyridyl

198 S H 2,4-dichlorobenzyl

203 S H 3,4-dimethoxybenzy!

204 R H 4-bromobenzy!

205 R H 3-methyibenzyi

206 R H 2-(2-thienyt)-ethyl

208 S H 3-nitrobenzyi

209 S H 2-bromobenzyl

210 S H 2-(4-imidazolyl)-ethyl

211 S H 2-(phenoxy)-ethyl

215 S H 2,3-dimethoxybenzyl

HiC 2.

5

216 S H HaC HyC

217 S H adamantanyl '

218 S H n-propyl

219 S n-propyl n-propyl

220 S benzyl benzyi

224 S H 3-methoxybenzyl

225 S H 3-pyridyl-methyl

227 S H 2,4-difluorobenzyl

228 R H 2-methoxybenzyl

229 S H 3-(phenyl)-n-propyl

230 S benzyl 2-phenylethyl

Table 8
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31 605.62 607.3 32 537.72 538.4 33 604.73 605.4 34 566.76 567.5 35
566.76 567.7 36 523.69 523.9 38 610.81 611.5 39 537.72 538.5 40 586.79
587.4 41 550.76 551.4 42 551.75 551.5 43 626.81 627.4 44 615.63 616.4

45 596.78 597.3 46 605.62 607.4 47 587.70 588.3 48 638.70 639.3 49
610.81 611.4 50 539.63 540.3 51 590.74 591.3 52 621.00 622.0 53 569. 00
570.0 SAVEWOVEESE21. 5 55 606.70 607.3 56 620. 80 6XA/ES29B037D 2004/ 022558
PCT/ US2003/ 027956 57 578.81 579.5 58 558.74 559.3 59 592.84 593.4 60
572.77 573.3 61 588.00 589.0 62 602.00 603.0 63 607.28 608. 3

R2
/
NH
a3
A OH
re—N 0
N
| (R®)
(L1)m
(R%)q
ar
ID # «| R R’ (L") (R%)q

722 S H 4-flucrophenyl | absent | R-1-acenaphthenyl

Representative intermediates in the preparation of the compounds of
the present invention are as listed in Tables 9 and 10. Wherein Table 9, A is
listed as oxarinyl-methyl with no indication of the stereo-configuration, the

5 oxarinyl-methyl group was present as racemate.

Table 9

5
(11)m (R )
(R%
ar
ID # A R® e (R®)q

500 H 4-fluorophenyl absent 1-acenaphthenyl

501 H 4-fluorophenyl | CH,-CH{CH3)-CH; phenyl
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64 592.
649. 85
563. 5

78 649.
572.70
655. 86
617. 85
606. 83
594. 80

84 593.5 65 640.88 641.5 66 659.81 660.1 67 597.86 598.2 68

650.1 69 613.86 614.3 70 498.68 499.5 71 716.38 717.4 72 562.77
73 615.83 616.4 74 622.82 623.2 75 544.75 545.4 76 605. 84 606. 2
89 650.2 79 750.01 751.5 100 592.77 593.8 101 620.70 621.3 102

573.3 103 592.77 593.3 104 602.70 603.0 105 611.79 612.4
6340 2044398597 . 84 598.4 108 553. 78 554.6
618.3 112 617.85 618.3 113 615.24 615.3
607.3 116 632.82 633.3 117 636.90 637.4

118CBYSR0BD2958 3
114 624.85 625. 3
118 616.78 617.3

595.3
502 H 4-fluorophenyl CH.CH3;
503 4-fluorophenyl CH,CH; phenyl
4-n-propyl-
504 H 4-fluorophenyi absent cyclohexyl
505 H 4-fluoropheny! C(O)O-t-butyl
506 H 4-fluorophenyl CH, 2-naphthyl
507 H 4-fluorophenyl CH. 1-naphthyl
508 H 4-fluorophenyl CH; 4-chloropheny!
521 H 4-fluorophenyl CH. 4-quinolinyl
522 H 4-fluorophenyl! CH, 8-quinoliny
1,3,4-trihydro-2-
544 H 4-fluorophenyl absent naphthyl
546 H 4-fluorophenyl CH: 5-phenyl-2-thienyl
1-(8-methyl-
547 H 4-fluorophenyl CH; naphthyl)
1-(4-methyl-
548 H 4-fluorophenyl CH. naphthyl)
2-hydroxy-
549 H 4-fluorophenyl absent cycloheptyl
1-(2-methyl-
551 H 4-fluorophenyi CH. naphthyl)
555 H 4-fluorophenyl absent R-1-acenaphthenyl
556 H 4-fluorophenyl absent S-1-acenaphthenyl
oxiranyl-
509 methyl phenyl absent 1-acenaphthenyl
R-oxiranyl- 4-n-propyl-
510 methyl | 4-fluorophenyl absent cyclohexyl
R-oxiranyl-
511 methyl | 4-fluorophenyi CH.CH, phenyl
oxiranyl-
512 methyl | 4-fluorophenyl absent 1-acenaphthenyl
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120 646.65 648.2 121 706.68 707.2 122 572.69 573.3 123 625.79 626.3 124
616. 77 617.3 125 659.68 661.2 126 615.30 615.3 104 WD 2004/ 022558
PCT/ 052003/ 027956 127 610.82 611.3 128 670.87 671.3 129 600.85 601.2 130
594.82 595.3 131 610.82 611.3 132 580.79 581.2 133 659.69 661. 2 134
716.79 717.2 135 624.85 625.3 136 684.94 685.3 137 659.69 661. 138
673. 72 6VOMIIBB 623 86 624.4 140 594.82 595.4 1XETAGHOHRIHGS 4 142
651. 85 652.3 143 598.78 599.3 144 610.82 611.3 145 624.85 625.3 146
648.80 649.3 147 584.76 585.3 148 640.85 641.3 149 546.77 547.3 150
581.78 582.3 151 654.87 655.5
R-oxiranyl-
513 methyl | 4-fluorophenyl CH; 4-chlorophenyl
R-oxiranyl-
514 methyl | 4-fluorophenyl CH2 1-naphthyl
R-oxiranyl-
516 methyl | 4-fluorophenyl C(O)O-t-butyl absent
S-oxiranyl-
517 methyl | 4-fluorophenyl C(O)O-t-butyl absent
oxiranyl-
518 methyl phenyl CH2CH; 2-(2-thienyl) phenyl
S-oxiranyl-
519 methyl phenyl CH.CH; 2-(2-thienyl) phenyl
R-oxiranyl-
520 methyi phenyl CH2CH; 2-(2-thienyl) phenyl
R-oxiranyl-
540 methyl | 4-fluorophenyl CH; cyclooctyl
R-oxiranyl-
541 methyl | 4-fluorophenyl CH; 5-phenyl-2-thienyl
S-oxiranyl-
542 methyl | 4-fluorophenyl CH; 2-naphthyl
S-oxiranyl-
543 methyl | 4-fluorophenyl CH2CH;, absent
S-oxiranyl- 1-(8-methyl-
550 methyl | 4-fluorophenyl CH; naphthyl)
methoxy-
carbonyl- 1-(8-methyl-
552 methyl | 4-fluorophenyl CH; naphthyl)
R-oxiranyl- 1-(8-methyl-
553 | methyl | 4-fluorophenyl CH, naphthyl)
R-2,3-
dihydroxy- 1-(8-methyl-
554 n-propyl | 4-fluorophenyi CH; naphthyl)
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152 598.78 599.3 153 648.79 649.3 154 567.75 568.3 155 664.79 665.3
610.82 611.3 157 630.85 631.3 158 598.78 599.3 159 648.80 649.3 160
659.89 660.4 161 581.78 582.3 162 649.68 651.1 163 759.11 759.1 164
670.82 671.4 165 659.89 660.5 166 666.88 667.4 167 624.80 625.4 168
666.88 667.4 169 606.83 607.5 170 638.83 639.4 171 651.92 653.0 173
594. 80 599 WMNREB 508. 85 609.9 E 175 638.83 639. 6 PIUSAYINEIN 022558
PCTI US2003/ 027956 176 651.92 652.9 177 636.90 637.6 178 694.91 695.8

636. 90 637.6 180

544.76 545.7

606. 83 607.9 181 666.88 667.8 182 638.83 639.8 183

S-oxiranyl-
564 methyl | 4-fluorophenyl absent R-1-acenaphthenyl
R-oxiranyl-
565 methyl | 4-fluorophenyl absent R-1-acenaphthenyi
S-oxiranyl-
566 methyl | 4-fluorophenyl absent S-1-acenaphthenyl
R-oxiranyl-
567 methyl | 4-fluoropheny! absent S-1-acenaphthenyl
2R-
hydroxy-3-
ethoxy-n-
568 propy! 4-fluoropheny! absent 1-acenaphthenyl
2R-
hydroxy-3-
ethoxy-n-
569 propyl | 4-fluorophenyl absent S-1-acenaphthenyl
2S-
hydroxy-3-
ethoxy-n-
570 propyl 4-fluorophenyl absent R-1-acenaphthenyl
2R-
hydroxy-3-
ethoxy-n-
571 propyl | 4-fluorophenyl absent R-1-acenaphtheny
o’”i)
- o)
572 H 4-fluorophenyl CH,
573 H 4-fluorophenyl CH; 3-(2H)-chromenyl
oxiranyl-
576 methyl phenyl absent 1-acenaphthenyl
R-oxiranyl- 2-trifluoromethyi-6-
578 methyl | 4-fluorophenyl CH; chloro-phenyl
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187 632.82 633.9 188 630.85 631.9 189 640.85 641.9 190 642.86 643.8 191
666.88 667.8 192 610.82 611.9 193 594.82 595.8 194 640.85 641.9 197
567.75 568.8 198 649.68 651.6 203 640.85 641.7 204 659.69 662.0 205
594.82 595.9 206 600.85 601.7 208 625.79 626.8 209 659.69 661.2 210
584.79 585.8 211 610.82 611.8 215 640.85 641.7 216 759.11 759.7 217
638. 92 O%02¢4/02298 532 75 533.6 219 574.83 575.9 286TETWIYZ™8Y1. 7 224
610.82 611.8 225 581.78 582.7 227 616.78 617.7 228 610.82 611.8

7 3 3

250 608. 79 609.

229
608. 85 609.7 230 684.94 685 252

: : : 251 575.72 576.
59416 595.3 253 626. 76 627.3

3-chloro-
2S-
hydroxy-n-
579 propy! | 4-fluorophenyl absent R-1-acenaphthenyl
S-oxiranyl-
580 methyl | 4-fluorophenyl CH, cyclooctyl
581 H phenyl CH,CH; 2-(2-thienyl)-phenyl
582 H 4-fluorophenyl CH2 cyclooctyl
2,3,45,6-
583 H 4-fluorophenyl CH; pentamethyl-phenyi
R-oxiranyl- 2,3,4,5,6-
584 methyl | 4-fluorophenyl CH; pentamethyl-phenyl
R-oxiranyl-
723 ethyl 4-fluorophenyl absent R-1-acenaphthenyl
R-oxirany!- 2,3,4,5,6-
725 methyl | 4-fluorophenyl CH, pentamethyiphenyl
(s)
2)
726 H 4-fluorophenyl CH; ()
(s)
R-oxiranyl- 74}
727 | methyl | 4-fluorophenyl CH; ®
1-(8-methyl-1,2,3,4-
tetrahydro-
728 H 4-fluorophenyl CH, naphthyl)
pS
/ -
729 H 4-fluorophenyl CH(CH,)
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254

594.
608.
579.
595.
652.
566.
604.
658.

610. 72 611.2 255 671.76 672.3 256 640.79 641.4 257 638.77 639.3 258
595.3 259 575.72 576.3 106 WD 2004/ 022558 PCTI US2003/ 027956 260

76
79
15
10
80
77
86
84

WONDNDN

268
275
281
285
292

609. 3 261 626.76 627.3 262 610.72 611.2 263 640.78 641.4 264
579.3 265 560.10 560.2 266 593.17 593.3 267 611.15 691.
595.2 269 656.14 656.2 270 625.17 625.3 271 622.72 623.
%G 204/02278 683. 79 684.3 279 650.88 651.3 2BOVESNINBTHL9.
567.5 282 743.95 744.1 283 565.75 566.4 284 605.85 605.
605.3 289 634.89 635.3 290 648.91 649.2 291 662. 94 663.
659.2 293 607.80 608.3
]
NN
730 H 4-fluorophenyl absent S
S-oxiranyl-
731 methyl | 4-fluorophenyl absent cyclooctyl
S
732 H 4-fluorophenyl CH, 5
1-[8-methoxy)-
733 H 4-fluoropheny! CH; naphthyl]
1-[8-
hydroxymethyl)-
734 H 4-fluorophenyl CHz naphthyl}
735 H 4-fluorophenyi absent cyclooctyl
Table 10
R1
/
N
R
N OH
N 0
F
N
|
w
D# | » R’ R? w
523 R ethyl 4-methylbenzyi H
524 R H 2-(4-morpholinyl)-ethyl H
525 R t-butyl benzyl H
526 R H 2-(3,4-dimethoxy-phenyl)-ethyl H
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294

620.
6009.
690.
599.
654.
594.
592.
578.

626. 84 627.3 295 634.82

82
71
61
15
79
74
76
74

621.4 300 638. 79 639.
610.3 309 619. 79 620.
691.2 313 668.86 669.
599.2 317 594.74 595.
688 2940238 582. 70 583
595. 3 323 608. 76 609.3
593.4 327 551.67 552.
579.0 331 624.76 625.

635.4 296 650.80 651.3 298 587.74 588.3 299

3 305 652.82 653.3 307 624.76 625.3 308

3 310 626.78 627.3 311 554.67 555.4 312

3 314 600.69 601.3 315 643.61 643.6 316

3 318 594.74 595.3 319 700.71 701.2 320

3 107 WD 2004/ 022558 PEWVUEMIHB3I5627956 322
324 624.76 625.3 325 578.74 579.3 326

3 328 648.71 649.3 329 594.74 595.3 330

3

2-(3,4-methylenedioxy phenyl)-
527 R H ethyl H
2-(2-nitro-4,5-dimethoxy-phenyl)-
528 R H ethyl H
529 S ethyl 4-methylbenzyl H
530 S H 2-(4-morpholinyl)-ethyl H
531 S t-butyl benzy! H
532 | S H 2-(3,4-dimethoxy-phenyl)-ethyl H
2-(3,4-methylenedioxy phenyl)-
533 S H ethyl H
2-(2-nitro-4,5-dimethoxy-phenyl)-
534 S H ethyl H
535 S ethyl 4-methylbenzyl t-butoxycarbonyi
536 R ethyl 4-methylbenzyl ethyl
537 | R H 2-(4-morpholinyl)-ethyl ethyl
538 R t-butyl benzyl ethyl
539 R H 2-(3,4-dimethoxy-phenyl)-ethyl ethyl

Molecular weights for representative compounds of the present

invention exemplified in Tables 1-10 above were measured using a Micromass

Platform LC-Electrospray M

ass Spectrometer, Chemical lonization

5 Spectrometer HP5989A or Agilent LC/MSD Elecirospray Mass Specirometer
with results as listed in Table 11.

Table 11
ID# Theor. MW | M/e[MH+]
1 559.77 560.8
2 596.78 597.7
3 672.73 673.6
4 540.72 541.7
5 615.63 617.9
6 610.81 611.8
7 572.71 573.3

102



26.4 335 677.83
339 652. 82 653. 340

332 633.82 634.3 333 687.79 6 678.3 336
641.84 642.5 337 744.36 744. 4 4

652.82 653.4 341 578.74 579. 3 343 633.60 633.2 344
632. 71 634.0 345 564.71 565. 346 582.70 583.3 347 632.71 634.0 348
2 3
3 2
0 3
2 3

688.3 334 625.84
3
3
3
622. 75 623.2 349 624.76 625.3 350 599. 15 599. 351 608. 76 609. 352
3
0
2
3

338 643. 90 644.
342 600. 69 601.

643. 10 6W9Q.2004/022558 578 74 579. 354 584.72 583. 3PETRIS0H92783%5 356
608.72 609.0 358 600.69 601. 360 614.77 615. 362 654.84 655. 364
593. 75 594.2 365 657.63 659, 366 565.70 566. 367 654.79 655. 368
633.60 635.2 370 609.71 610.

8 596.78 597.5
9 598.8 599.5
10 580.78 581.5
11 550.76 551.5
12 572.71 573.5
13 602.60 604.3
14 566.76 567.5
15 615.60 617.4
16 672.73 673.5
17 594.85 595.5
18 550.76 561.5
19 588.76 589.5
20 615.63 617.4
21 571.18 571.5
22 596.78 597.5
23 581.73 582.5
24 537.72 538.4
25 596.78 597.2
26 556.79 557 .4
27 550.76 552.4
28 540.72 541.5
29 604.73 605.5
30 629.65 630.5
31 605.62 607.3
32 537.72 538.4
33 604.73 605.4
34 566.76 567.5
35 566.76 567.7
36 523.69 523.9
38 610.81 611.5
39 537.72 538.5
40 586.79 587.4
41 550.76 5514
42 551.76 551.5
43 626.81 627.4
44 615.63 616.4
45 596.78 597.3
46 605.62 607.4
47 587.70 588.3
48 638.70 639.3
49 610.81 611.4
50 539.63 540.3
51 590.74 591.3
52 621.00 622.0
53 569.00 570.0
54 620.88 621.5
55 606.70 607.3
56 620.80 621.3
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371 614.77 615.3 372 584.76 595.3 373 632.71 633.3 374 743.03 743.6 108
WD 2004/ 022558 PCT/ US2003/ 027956 375 579.72 580.3 376 565.70 566.2 377

650.80 651.3 378 551.67 552.2 379 551.67 552.2 380 581.70 582.2 381
551. 67 552.3 382 525.63 526.2 383 565.70 566.2 385 640.81 641.4 386
640. 81 641.4 387 589.76 590.4 388 652.82 653.4 389 622.83 623.4 390
624. 76 6¥%9.2804022538 654, 83 655.3 392 596.75 597.3 IFCTASWOFRTEH, 2 394
608. 81 609.4 395 622.83 623.4 396 589.76 590.4 398 596.75 597.3 399
654.83 655.3 418 624.76 625.3 419 551.67 552.3 420 474.58 475.2 421
551. 67 552.3 422 476.6 477.3

57 578.81 579.5

58 558.74 559.3

59 592.84 593.4

60 S712.77 573.3

61 588.00 589.0

62 602.00 603.0

63 607.28 608.3

64 592.84 593.5

65 640.88 641.5

66 659.81 660.1

67 597.86 598.2

68 649.85 650.1

69 613.86 614.3

70 498.68 499.5

(A 716.38 717.4

72 562.77 563.5

73 615.83 616.4

74 622.82 623.2

75 544.75 5454

76 605.84 606.2

78 649.89 650.2

79 750.01 751.5

100 592.77 593.8

101 620.70 621.3

102 572.70 573.3

103 $92.77 593.3

104 602.70 603.0

105 611.79 612.4

106 655.86 656.4

107 597.84 598.4

108 553.78 554.6

110 617.85 618.3

111 617.85 618.3

112 617.85 618.3

113 615.24 615.3

114 624.85 625.3

115 606.83 607.3

116 632.82 633.3

117 636.90 637.4

118 616.78 617.3

119 594.80 $95.3

120 646.65 648.2

121 706.68 707.2

122 572.69 573.3

123 625.79 626.3

124 616.77 617.3

125 659.68 661.2

126 615.30 615.3
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423 502.64 503.3 424 474.58 475.2 425 488.61 489.3 426 474.58 475.2 427
488.61 489.3 428 502.64 503.3 429 516.66 517.3 430 474.58 475.2 431
488.61 489.3 432 502.64 503.3 433 516.66 517.3 434 516.66 517.3 435
502.64 503.3 436 516.66 517.3 437 488.61 489.3 438 476.6 477.3 439
504.65 505.4 440 518.68 519.3 441 504.65 505.4 442 518.68 519.3 109 WD
2004/ 02 2%820002268S2003/ 027956 443 504. 61 505. 2 444PEWESEAMNIH63 445 650. 80
651.3 446 622.75 623.2 447 592.78 593.4 448 594.74 595.3 451 743.95
744.1 452 580.75 581.5 453 446.61 447.9 454 502.72 503.2 455 701.95
702.0 456 661.19 662.5

127 610.82 611.3
128 670.87 671.3
129 600.85 601.2
130 594.82 595.3
131 610.82 611.3
132 580.79 581.2
133 659.69 661.2
134 716.79 717.2
135 624.85 625.3
136 684.94 685.3
137 659.69 661.2
138 673.72 675.3
139 623.86 624.4
140 594.82 595.4
141 594.82 595.4
142 651.85 652.3
143 598.78 599.3
144 610.82 611.3
145 624.85 625.3
146 648.80 649.3
147 584.76 585.3
148 640.85 641.3
149 546.77 547.3
180 581.78 582.3
151 654.87 655.5
152 598.78 599.3
153 648.79 649.3
154 567.75 568.3
155 664.79 665.3
156 610.82 611.3
157 630.85 631.3
158 598.78 599.3
159 648.80 649.3
160 659.89 660.4
161 581.78 582.3
162 649.68 651.1
163 759.11 759.1
164 670.82 6714
165 659.89 660.5
166 666.88 667.4
167 624.80 625.4
168 666.88 667.4
169 606.83 607.5
170 638.83 639.4
171 651.92 653.0
173 594.80 595.8
174 608.85 609.9
175 638.83 639.6
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92.0 459 676. 20 65.2 461

457 693.19 694.0 458 591.05 592. 677.4 460 564.77 5
683.79 684.3 462 606.79 607.3 463 580.71 581.3 464 593.75 594.3 465
542.70 543.3 500 401.49 402.2 501 367.47 368.2 502 277.34 278.2 503
353.44 354.2 504 373.52 374.2 505 349.41 372.0 506 389.48 390.1 507
369.48 390.1 508 373.86 374.1 509 439.56 440.2 510 409.51 410.2 511
429. 58 4902004022638 457 55 458.3 513 429.93 430.2 5SPETASHORRTIG 3 516
405.47 428.3 517 405.47 428.3 518 473.65 474.1 519 473.65 474.1 520
473.65 474.1 521 390.45 391.2 522 390.45 391.0 523 454.58 455.0 524
435.54 436.0 525 468.61 469.0

176 651.92 652.9
177 636.90 637.6
178 694.91 695.8
179 636.90 637.6
180 606.83 607.9
181 666.88 667.8
182 638.83 639.8
183 544.76 545.7
187 632.82 633.9
188 630.85 631.9
189 640.85 641.9
190 642.86 643.8
19 666.88 667.8
192 610.82 611.9
193 594.82 595.8
194 640.85 641.9
197 567.75 568.8
198 649.68 651.6
203 640.85 641.7
204 659.69 662.0
205 594.82 595.9
206 600.85 601.7
208 625.79 626.8
209 659.69 661.2
210 ' 584.79 585.8
211 610.82 611.8
215 640.85 641.7
216 759.11 759.7
217 638.92 639.8
218 532.75 533.6
219 574.83 575.9
220 670.92 671.7
224 610.82 611.8
225 581.78 582.7
227 616.78 617.7
228 610.82 611.8
229 608.85 609.7
230 684.94 685.7
250 608.79 609.3
251 575.72 576.3
252 594.76 595.3
253 626.76 627.3
254 610.72 611.2
255 671.76 672.3
256 640.79 641.4
257 638.77 639.3
258 594.76 595.3
259 575.72 576.3
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526 486.58 487.0 527 470.54 471.0 110 WD 20413/ 022558 PCT/ 1152003/ 027956
528 531.58 532.0 529 454.48 544.0 530 435.54 436.0 531 468.61 469.0 532

486.58 488.0 533 470.54 471,0 534 531.58 532.0 535 554.70 555.3 536
482.65 483.3 537 463.60 464.3 538 496.67 497.4 539 514.65 515.2 540
429.58 430.5 541 477.61 478.2 542 445.54 446.3 543 333.41 334.2 544
379. 48 WO 4101 54 422.1 547 403.50 404.2 SESTASHOHRTIG, 2 549
361.46 362.3 550 459.57 460.2 551 403.50 404.2 552 475.57 476.2 553
459.57 460.2 554 477.58 478.2 555 401.49 402.1 556 401.49 402.1 564
457.55 458.3 565 457.55 458.3

260 608.79 609.3

261 626.76 627.3

262 610.72 611.2

263 640.78 641.4

264 579.15 579.3

265 560.10 560.2

266 593.17 593.3

267 611.15 691.2

268 595.10 595.2

269 656.14 656.2

270 625.17 625.3

271 622.72 623.2

275 652.80 653.4

276 683.79 684.3

279 650.88 651.3

280 628.88 629.2

281 566.77 567.5

282 743.95 7441

283 565.75 566.4

284 605.85 605.9

285 604.86 605.3

289 634.89 635.3

290 648.91 649.2

291 662.94 663.3

292 658.84 659.2

293 607.80 608.3

294 626.84 627.3

295 634.82 635.4

296 650.80 651.3

298 587.74 588.3

299 620.82 621.4

300 638.79 639.3

305 652.82 653.3

307 624.76 625.3

308 609.71 610.3

309 619.79 620.3

310 626.78 627.3

an 554 .67 555.4

312 690.61 691.2

313 668.86 669.3 _

314 600.69 601.3

315 643,61 643.6

316 599.15 599.2

317 594.74 5953

318 594.74 5953

319 700.71 701.2

320 654.79 655.3 |

321 582.70 583.3
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566

503.
439.
373.
693.
610.
696.
565.
693.

457.55 458.3 567 457.55 548.3 568 503.62 504.3 569 503.62 504.3 570
62 504.3 571 503.62 504.3 572 411.48 412.2 573 393.47 394.2 576

56 458.3 578 497.92 498.9 579 494.01 494.2 581 417.58 418.1 582

52 374.1 583 409.55 410.5 584 465.62 466.1 600 550.68 551.7 601

87 694.9 602 568.67 569.7 111 WD 2004/ 022558 PCT/ U52003/ 027956 603
74 OXQ 2004813558564, 71 565.7 605 593.75 594.8 60B8CHYR20H2EPE 7 607

76 697.8 608 625.59 626.6 609 639.62 640.6 610 717.82 718.8 611

7 566.7 612 565.7 566.7 613 565.7 566.7 614 570.73 571.7 615 692. 76
8 616 432.59 433.6

322 594.74 595.3
323 608.76 609.3
324 624.76 625.3
325 578.74 579.3
326 592.76 593.4
327 551.67 552.3
328 648.71 649.3
329 594.74 595.3
330 578.74 579.0
3N 624.76 625.3
332 633.82 634.3
333 687.79 688.3
334 625.84 626.4
335 677.83 678.3
336 641.84 642.5
337 744.36 744.3
338 643.90 644.4
339 652.82 653.4
340 652.82 653.4
341 578.74 579.3
342 600.69 601.3
343 633.60 633.2
344 632.71 634.0
345 564.71 : 565.3
346 582.70 583.3
347 632.71 634.0
348 622.75 623.2
349 624.76 625.3
350 599.15 599.2
351 608.76 609.3
352 643.10 643.2
353 578.74 579.3
354 584.72 583.3
355 643.61 645.2
356 608.72 609.0
358 600.69 601.0
360 614.77 615.0
362 654.84 655.3
364 593.75 594.2
365 657.63 659.2
366 565.70 566.2
367 654.79 655.3
368 633.60 635.2
370 609.71 610.3
371 614.77 615.3
372 584.76 595.3
373 632.71 633.3
374 743.03 743.6
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617

523.
567.
526.
531.
532.
546.
690.
534.

509. 67 510.7 618 533.7 534.7 619 456.61 457.6 620 446.61 447.6 621
7 524.7 622 692.76 693.8 623 432.59 433.6 624 488.69 489.7 625

71 568.7 626 701.03 702.0 627 509.67 510.7 628 580.75 581.8 629

7 527.7 630 658.86 659.9 631 576.72 577.7 632 496.65 497.7 633

76 532.8 634 504.69 505.7 635 504.69 505.7 636 531.76 532.8 637

66 5%02004/02238 559 73 560.7 639 532.73 533.7 o6EXETEFROERTWSs 7 641
69 547.7 642 532.66 533.7 643 532.66 533.7 644 546.69 547.7 645

74 691.7 646 690.74 691.7 647 559.73 560.7 648 490.63 491.6 649

68 535.7 650 548.71 549.7

375 579.72 580.3
376 565.70 566.2
377 650.80 651.3
378 551.67 552.2
379 551.67 552.2
380 581.70 582.2
381 551.67 552.3
382 525.63 526.2
383 565.70 566.2
385 640.81 641.4
386 640.81 641.4
387 589.76 590.4
388 652.82 653.4
389 622.83 623.4
390 624.76 625.3
391 654.83 655.3
392 596.75 597.3
393 553.69 554.2
394 608.81 609.4
395 622.83 623.4
396 589.76 590.4
398 596.75 597.3
399 654.83 655.3
418 624.76 625.3
419 551.67 552.3
420 474.58 475.2
421 551.67 552.3
422 476.6 477.3
423 502.64 503.3
424 474.58 475.2
425 488.61 489.3
426 474.58 475.2
427 488.61 489.3
428 502.64 503.3
429 516.66 517.3
430 474.58 475.2
431 488.61 489.3
432 50264 503.3
433 516.66 517.3
434 516.66 517.3
435 502.64 503.3
436 516.66 517.3
437 488.61 489.3
438 476.6 4773
439 504.65 505.4
440 518.68 5193
441 904.65 505.4
442 518.68 519.3
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112 WD 2004/ 022558 PCT/ U52003/ 027956 651 534.68 535.7 652 235.13 236.1 653
430.5 431.5 654 545.71 546.7 655 547.72 548.7 656 547.72 548.7 657
517.74 518.7 658 545.77 546.8 659 474.65 475.7 660 490.63 491.6 661 5337
534.7 662 631.8 632.8 663 578.74 579.7 664 529.75 530.8 665 633.81 634.8
666 561.75 562.8 667 633.80 634.2 668 578.74 579.7 669 564.71 565.7 670
724. 73 TVHO204085B 604. 74 695.7 672 742.79 743.8 oVET¥SWOMRP7 7 674
709.76 710.8 675 610.82 611.8 676 578.82 579.8 677 602.84 603.8 678
564.74 565.7 679 645.82 646.8 680 647.84 648.8 681 547.72 548.7 682

664. 67 665. 7

443 504.61 505.2
444 518.64 519.3
445 650.80 651.3
446 622.75 623.2
447 592.78 5934
448 594.74 595.3
451 743.95 7441
452 580.75 581.5
453 446.61 447.9
454 502.72 503.2
455 701.95 702.0
456 661.19 662.5
457 693.19 694.0
458 591.05 592.0
459 676.20 677.4
460 564.77 565.2
461 683.79 684.3
462 606.79 607.3
463 580.71 581.3
464 593.75 594.3
465 542.70 543.3
500 40149 402.2
501 367.47 368.2
502 277.34 278.2
503 353.44 354.2
504 373.52 374.2
505 349.41 372.0
506 389.48 390.1
507 389.48 390.1
508 373.86 374.1
509 439.56 440.2
510 409.51 410.2
51 429.58 430.3
512 457.55 458.3
513 429.93 430.2
514 445.54 446.3
516 405.47 428.3
517 40547 428.3
518 473.65 4741
519 473.65 4741
520 473.65 4741
521 390.45 391.2
522 390.45 391.0
523 454.58 455.0
524 435.54 436.0
525 468.61 469.0
526 486.58 487.0
527 470.54 471.0
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683 761.71 762.7 684 688.69 689.7 685 600.58 601.6 686 715.76 716.8 687
688.66 689.7 688 578.73 579.7 689 608.8 609.8 690 702.36 703.4 691
544.68 545.7 692 528.68 529.7 693 614.77 615.8 694 618.8 619.8 695
572.73 573.7 696 614.77 615.8 697 542.7 543.7 698 528.68 529.7 113 WO
2004/ 022558 PCT/ US2003/ 027956 699 570.76 571.8 700 618.8 619.8 701 614.77
615.8 7NQ20¥M2BP 573.7 703 570.76 571.8 704 530. BGTAIN0Y027965 530. 69
531.7 706 546.69 547.7 707 560.72 561.7 708 573.76 574.8 709 560.72
561.7 710 645.82 646.8 711 659.85 660.9 712 546.69 547.7 713 613.83
614.8 714 546.60 647.7

528 531.58 532.0
529 454.48 544.0
530 435.54 436.0
531 468.61 469.0
532 486.58 488.0
533 470.54 471.0
5M 531.58 532.0
535 554.70 555.3
536 482.65 483.3
537 463.60 464.3
538 496.67 497.4
539 514.65 515.2
540 429.58 430.5
541 477.61 478.2
542 445.54 446.3
543 333.41 334.2
544 379.48 380.2
546 421.54 4221
547 403.50 404.2
548 403.50 404.2
549 361.46 362.3
550 459.57 460.2
551 403.50 404.2
552 475.57 476.2
553 459.57 460.2
554 477.58 478.2
555 401.49 402.1
556 401.49 402.1
564 457.55 458.3
565 457.55 458.3
566 457.55 458.3
567 457.55 548.3
568 503.62 504.3
569 503.62 504.3
570 503.62 504.3
571 503.62 504.3
572 411.48 412.2
573 393.47 394.2
576 439.56 458.3
578 497.92 498.9
579 494.01 494.2
581 417.58 418.1
582 373.52 374.1
583 409.55 410.5
584 465.62 466.1
600 550.68 551.7
601 693.87 694.9
602 568.67 569.7
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715 573.76 574.8 716 545.71 546.7 717 545.71 546.7 718 587.79 588.8 719
559. 73 560.7 720 559.73 560.7 721 659.85 660.9 722 488.61 489.6 723
471.58 472.6 725 465.62 466.6 726 383.51 384.5 727 439.58 440.6 728
407.54 408.5 729 423.56 424.6 730 385.51 386.5 731 415.56 416.6 732
385.53 386.4 733 433.53 434.5 734 419.5 420.5 735 359.49 360.5 The
present YAVOHOISH al so provi des pharmaceutical conp8STAPYROYBfpri si ng one
or nore conpounds of this invention in association with a pharmaceutically
acceptable carrier. Preferably these conpositions are in unit dosage forns
such as tablets, pills, capsules, powders, granules, sterile 5 parenteral
sol utions or suspensions, netered aerosol or liquid sprays, drops,

anpoul es, autoi njectdr deggCes pr S@pPes! t ofi esl1yor joral parenteral,
i ntranasal, sublingual™ Ogp4r €CT Al acgy Ay ST T gt | ¢gs.70r |for adm ni stration by
inhal ation or insufffratigg A Ternapsygl y, | N@gggMpasi tion may be presented
in a formsuitabl e 1A WE00A7T0225%%, gE- T/ U$20@3EH27956 for once-weekly or
once-nont hl'y admi ni stiratTggy, O eXggghE: o i@gﬂau"e salt of the active
conpound, such as th debaﬂpafe ba%%Qiggy be—agggged|to provide a depot
preparation for intranuscggear T eClghFHs FOI Plggygr 1119 solid conpositions
such as tablets, the p.iueﬂFaT* Lt%7¢i8ygrELicq§dba mi xed with a

611 565.7 566.7

612 565.7 566.7

613 565.7 566.7

614 570.73 571.7

615 692.76 693.8

616 432.59 433.6

617 509.67 510.7

618 533.7 534.7

619 456.61 457.6

620 446.61 447.6

621 523.7 524.7

622 692.76 693.8

623 432.59 433.6

624 488.69 489.7

625 567.71 568.7

626 701.03 702.0

627 509.67 510.7

628 580.75 581.8

629 526.7 5271.7

630 658.86 659.9

631 576.72 577.7

632 496.65 497.7

633 531.76 532.8

634 504.69 505.7

635 504.69 505.7

636 531.76 532.8

637 532.66 533.7

638 559.73 560.7

639 532.73 533.7

640 474.65 475.7

641 546.69 547.7

642 532.66 533.7

643 532.66 533.7

644 546.69 547.7

645 690.74 691.7

646 690.74 691.7

647 559.73 560.7

648 490.63 491.6

649 534.68 535.7

650 548.71 549.7
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5 pharnmaceutical carrier, e.g. conventional tableting ingredients such as
corn starch, |actose, sucrose, sorbitol, talc, stearic acid, nagnesium
stearate, dicalcium phosphate or guns, and ot her pharnmaceutical diluents,
e.g. water, to forma solid preformnulation conposition containing a
honogeneous m xture of a conmpound of the present invention or a

phar mac VP PWI%8Baccept abl e salt 10 thereof- Wien r BFHUSIRYIZE61 hese
preformul ati on conpositions as honobgeneous, it is neant that the active
ingredient is dispersed evenly throughout the conposition so that the
conposition may be readily subdivided into equally effective dosage forns
such as tablets, pills and capsules. This solid preformulation conposition
i s then subdivided i nTO gghT dOSagesisgg®s 0] 1538 ne jype descri bed above
containing from5 to [abogs 000 0 945 131€ afti ¥%p 11 ngredi ent of the present
invention. The tabl efs OTgsRI TS Of AGsNMOVE[ CAPHSIJi on can be coated or
ot herw se conpounded [TU TgsqVi U€ & UBFAHE 1 O] M 544707 di ng the advantage of
prolonged action. For—exgeghe,[t1e gﬂi_)}z:t O Pkdg7cap conprise an inner
dosage and an outer ( METE,7 $7T€ TattEfgperng in 20 the formof an
envel ope over the fonmret .657hc o bﬂmllcllt 5—C a'- e—separated by an enteric

| ayer which serves to¢o—+e cpt cist ..tgﬁﬁuuuu i“5t6"§ st omach and permts the
i nner conponent to pass ie act :nfu474.'% duoter ,5'4,” to be delayed in

rel ease. A variety off—ratefiatsean, e tsetd fag‘ Sgrehenteric | ayers or
coatings, such mater ital se Qc! uei-rg Lﬁ.&n‘cer of 9 yreric acids with 25 such
materials as shell ac ceteﬁ'f a-eehol (533‘:2: eeltud h4 7ﬂc\.t ate. The liquid forns
in which the novel cé,npog ons—of _ﬁLg“res,ntgyﬂ'&.‘%mti on may be

i ncor porated for admjnist gti oR e.Laffg?"cr bl B ,Zti é&n include, aqueous
solutions, suitably flave @ed SRS T gueols %C'g‘i }4{suspensi ons, and 30

fl avoured enul sions bl el ol 3335 chaf c’*%-gns\,ed oil, sesanme oil,
coconut oil or peanut—oi 1666, wert 2@ yits Bsimilar phar maceut i cal
vehicles. Suitable cli_s.pe,e L Ag—{or °*}~rm $s for aqueous suspensi ons,
i nclude synthetic af ral :,urrs%]é‘h as- 2 h, acacia, alginate,
dextran, 115 WO 2004111228s par/ usb/liz) 11278887 <odi um

car boxymet hyl cel | ul ode,_fPhyl clel | u[%%E  nol yui#R( - pyrrol i done or gel ati n.
The method of treati g di6fdrderls ne®@atded by (BB.ERII1 receptor 5 described
in the present inventian 6By aliso b#MZH riel old3-8si hg a

673" 726.74 727.7
674 709.76 710.8
675 610.82 611.8
676 578.82 579.8
677 602.84 603.8
678 564.74 565.7
679 645.82 646.8
680 647.84 648.8
681 547.72 548.7
682 664.67 665.7
683 761.71 762.7
684 688.69 689.7
685 600.58 601.6
686 715.76 716.8
687 688.66 689.7
688 578.73 579.7
689 608.8 609.8
690 702.36 703.4
691 544.68 545.7
692 528.68 529.7
693 614.77 615.8
694 618.8 619.8
695 572.73 5737
696 614.77 615.8
697 5427 543.7

698 528.68 929.7
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pharmaceutical conposition conprising any of the conpounds as defined herein
and a pharnmaceutically acceptable carrier. The pharmaceutical conposition
may contain between about 1 ng and 1000 ny, preferably about 10 to 500 ny,

of the compound, and may be constituted into any formsuitable for the node
of 10 adm nistration selected. Carriers include necessary and inert

phar maceWOR2WdN2258x cj pi ents, including, but not |inm PEHUEHBBINKber s,
suspendi ng agents, lubricants, flavorants, sweeteners, preservatives, dyes,
and coatings. Conpositions suitable for oral adm nistration include solid
forms, such as pills, tablets, caplets, capsules (each including imediate
rel ease, tined rel ease and sustained 15 rel ease fornul ations), granules, and

powders, and |iquid fformsgagsuchl as sgoieut 1 ohs, spy8 up$, elixers, emnul sions,
and suspensions. Fors uUsgpul Tor faggnterpl e ni $tration include sterile
sol utions, enul si ons [and gYSpensI cm.ﬁdvan aggigl Y| conpounds of the
present invention may 7 adm £ W daily dose, or the
total daily dosage ndy begzadm first Sfd% I (T vEpeg doses of two, three or
four times daily. Funft nerﬂzgre (,unmgus fprEfgzpresent i nvention can be
admnistered in intrd lebd?osl OT T V1 °‘530‘. gorcal uggy P puitable intranasal
vehicles, or via trar auclﬂﬂl— bKi ) &FEs et 547k7|uv 1 to those of ordinary
skill in that art. T e g i erggb'mu the |5)61||7 a 25 transder nal
delivery system the i SkJatd ON LaNS7y 8" cour se, be continuous
rather than intermtt ottt dosage —ren. For instance, for
o : et Fogr OUgOtt gy 5 00> PICEETE .
oral adm nistration itri—thgrformof Het1of st e, the active drug
: o, o 64582° " | 6468~ :

conmponent can be contﬂ—ﬁeaggmﬂ A BT —Opgy g TTOTT 7% o phar maceutically 30
acceptabl e inert carerf 7'312{:“ af et .‘*g, STy EElPIS vat er and the |ike.
Mor eover, when desir ¢d—or qeeessarye S tabi-e- ‘{‘.gcr 5, | ubricants,
di si ntegrating agent <——a§%——eekewmg Ats—fEan '7,0 e incorporated into the
m xture. Suitable bi r*derv,7 4 nel tree- 00 out -8 e b bn, starch, gelatin,
natural sugars such &s glfqr”cse ¢ bak e;s 116w B4/ p22558 PCT/ U52003/ 027956
| act ose, corn sweet enpers.—-Hatural aﬁ%' Jynth 945 #s{ such as acaci a,
tragacanth or sodi um-od 'Jépe, SleeH u?ﬁsﬁeara. e,gf #:'ne:i um stearate, sodium
benzoate, sodium acetat gmsodi ahaa! c_. 757'% de—hndd¥ =—l{ke. Disintegrators
i nclude, without i rti-t—at-iﬂgn, Sit-at 97@9& Ry cé@’c- J-ese, agar, bentonite,
xanthan gum and the Ilike 728 Thel || a§§9d73f orns nB8P-Tncl ude suitably flavored
suspendi ng or di sperging 721 659.85 660.9

722 488.61 489.6

723 471.58 472.6

725 465.62 466.6

726 383.51 384.5

727 439.58 440.6

728 407.54 408.5

729 423.56 424.6

730 385.51 386.5

731 415.56 416.6

732 385.53 386.4

733 433.53 434.5

734 419.5 420.5

735 359.49 360.5

The present invention aiso provides pharmaceutical compositions
comprising one or more compounds of this invention in association with a
phammaceutically acceptable carrier. Preferably these compositions are in unit
dosage forms such as tablets, pills, capsules, powders, granules, sterile

5 parenteral solutions or suspensions, metered aerosol or liquid sprays, drops,
ampoules, autoinjector devices or suppositories; for oral parenteral, intranasal,
sublingual or rectal administration, or for administration by inhalation or

insufflation. Alternatively, the composition may be presented in a form suitable
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agents such as the synthetic and natural guns, for exanple, tragacanth,
acacia, nethyl-cellulose and the Iike. For parenteral adm nistration,
sterile suspensions and solutions are desired. |sotonic preparations which
generally contain suitable 10 preservatives are enployed when intravenous
adm nistration is desired. The conpound of the present invention can also be
admi ni stWPEMHORBhe form of |iposone delivery syst EFEUSHIFRTRE sal |

uni | anel l ar vesicles, large undanellar vesicles, and nmultilanell ar
vesi cl es. Liposones can be forned from 15 a variety of phosphol i pids, such
as chol esterol, stearylamne or phophatidylcholines. The conpound of the
present invention can also be adm nistered via transdermal skin patches

wel | known e onbe@weekhf or@ned-maiitiily sltininistratior), forexatile, ahonsdfibled@itadmi ni stered in

t he form of transder mal del r he dosage adm nistration wll,

of course, & E@ﬁ'ﬂ"er‘l’%‘ﬁg‘"}daf‘f‘fb l‘%a‘}s‘?yc?r?ﬂa@rstﬁttq‘%i’e ?‘%"ﬁﬁﬁ’dﬂout t he dosage
regi men. Coppsvide Gsdepbt ﬁré’para:sbﬁmnﬂramny@mrurquttmymlpserpab@ sbi vered by the use
of 25 nonocl onal antélef?'Odlé’? duz carrr ers to which the conpound
nol ef:uljes_ tg?’@p‘?ﬁgggtﬂ bH eé%i'fﬂ!ﬁ&'@;g gﬂ@g&;%@éﬂ"?%%?l gn Hay ?I so be
coupl ed § 1 Bharkfa cBied, BTyl ConéntioRdl AsHIdling thardditmtsCsuich b€ Eér uch polyners
can incl ude ?)ol vin rrcl?lg gonen p¥ pol "

pol yhydr oxyﬁ}a{ﬁ'}yr %éﬁ%ﬁ"aﬁ‘?’ o el stearic ﬁﬂgﬁi%'feﬂk’yéf%t%tspartam dephenol ,

or pol yet hylgicapaxpHdsitate/druams cand it bh#hﬁdetﬁ@al\mmdhtsp@lgmvét@b(ho resi due.
Furt her nor e, theﬁgggrgmﬁds of the esent i nvention ou led to a

nma
cl ass of bi &I®G HeAnsogPas "Lﬂ°"¥aﬂ“'};9&1h‘§?ﬁgﬁﬁe°”é6'ﬁm"ﬁl°l ed rel ease of a
drug, for eé&ﬂﬁbﬁundpﬂhmhﬁééehnn%lld) op@bwamscétmeauy@awpwmne pol yhydr oxy

butyric It hgest el 117 WO 20041022558

PCT/ U520 /Wﬁmﬁﬁf IR i%@r"é‘%ﬁ %’g? 0 EQMALSHLISA%at es and cross-1inked or
anphi pat hi ¢ hbinﬁgéﬁeomnw ryieamt maoﬁmebmﬁeﬁrm&id@em @Qiiapetsaaisvaﬂy this invention may
be adm ni st n SI t| ccording to
dosage 1eg unenet B ariiostioTss BRERE I hastat 7Y B8 raul SEAtef o Sor dor o

nedi ated by Mtdﬂéqﬁﬂr_efﬂecrmpagbrfonns sruemas tabléts, it‘heavdmdpym@h)s‘a@e of the products
may be vari adul.t human per day.

For oral ﬁg'm Pé?'?’%{‘ﬁ'%'ﬂ" c?’ﬂ%osg'f?ﬂf? E?’ﬁugﬂ'é" 9%8'? ‘f'r&tr%F%eefP pr ovided in the
f or m of tSabItlEitspe:sttrmed iabgve dontajnind.fdm SHtolabo01000 nibxof the active

ingredient of the present invention. The tablets or pills of the novel
composition can be coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in
20 the form of an envelope over the former. The two components can be
separated by an enteric layer which serves to resist disintegration in the
- stomach and permits the inner component to pass intact into the duodenum or
to be delayed in release. A variety of materials can be used for such enteric
layers or coatings, such materials including a number of polymeric acids with
25 such materials as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include,
aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, and

30 flavoured emuisions with edible oils such as cottonseed oil, sesame oil,
coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles.
Suitable dispersing or suspending agents for agueous suspensions, include

synthetic and natural gums such as tragacanth, acacia, alginate, dextran,
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25.0, 50.0, 100, 250 and 500 mlligrams of the active ingredient for the
synptomati ¢ adj ustnent of the dosage to the patient to be treated. An
effective anount of the drug is ordinarily supplied at a dosage | evel of
fromabout 0.01 ny/kg to about 30 ng/ kg of body wei ght per day. Preferably,
the range is from 15 about 0.1 ng/ kg to about 10 ng/ kg of body wei ght per
day, andve3W&ea2siBly from about 0.5 ng/ kg to about ROI/ESHMEP2HE6 body wei ght
per day. The compounds may be admi nistered on a reginen of 1 to 4 tinmes per
day. Optimal dosages to be admi nistered may be readily determ ned by those
20 skilled in the art, and will vary with the particular conmpound used, the
node of adm nistration, the strength of the preparation, the node of

admi ni strat is@ﬂium&s@d;o;ﬁi@hwdéw@meﬁﬁwcafmow@o@mﬂzpsﬁolmendbrt ion. In addition,
factors assocjated with the particular patient being treated, including

pati ent age,gelﬂé?-ght, diet and tinme of admnistration, wll resul t in the
need to adjust dosages. 25 The follow ng Exanples are set forth to aid in
t he under st andi of the. invention, and are not intended and shoul d not be

construed to |i methog 8 realng diserders iMAgiatad Y thePRY-4 /4CRPION  he cl ai ns whi ch

fol | ow t her eieédriBed ine préstihwention raaTahsoaﬁydamée@mus&gat hanol 118 WO
20041022558 PCT/ US2003/ 027956 O OH O 5 3- Brom) enetw al cohol (4 m,

29.8 nmol ) RREMAECAUiG! \‘F@'Bp‘i’sﬂ‘o'ic%mprﬁ!“ﬁ@f‘h%&%‘fm sglefiied herein i xed wit h
tetraki stri pagBayyhahRsaiica acdepipe IcymérD]Tné %hﬁnﬂcezﬁea?@orﬁﬁ&lubn at room

tenperature. The reaction mxture was then added to a sol ution of

2-t hi enyl - er?PE‘“&@FW’l 'bmgggdegmie@bW?@H&i@%mm The
reaction mﬂméeomnbeﬁfdmytb@cbmdm .madwfomwtelelrbrmtmmere for 48
hours. The reaction méture Was art tioned with v&ter and ethyl acetate.

The or galfl ¢ mpistratipnselgrted. (Caiers, ’\?)Qgﬁﬁecefsf%@"é’éﬁtt PERRFRULal ug” of silica
and the sol \eﬁapmmasncﬁmgqmamdmnéu to asniers, Susperdind) sgents Ualtgicarits,. The 10 crude

PR ST Pt e R L
suitable for oral administration include solid forms, such as pllls tablets, caplets,
capsules (each including immediate release, timed release and sustained
15 release formulations), granules, and powders, and liquid forms, such as
solutions, syrups, elixers, emulsions, and suspensions. Forms useful for

parenteral administration include sterile solutions, emulsions and suspensions.

Advantageously, compounds of the present invention may be
20 administered in a single daily dose, or the total daily dosage may be
administered in divided doses of two, three or four times daily. Furthermore,
compounds for the present invention can be administered in intranasal form via
topical use of suitable intranasal vehicles, or via transdermal skin patches well
known to those of ordinary skill in that art. To be administered in the form of a
25 transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
30 acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders

include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
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"H NWR (300 MHz, CDCI3) 81.3 (t, 1H), 3.0 (t, 2H), 3.75 (q, 2H), 7.0-7.4
(m 7H) 15 Exanple 2 Methane sulfonic acid 2-(2-thien-2-yl-phenyl)-ethyl
ester OS,,CH3 | S 02 1l 2-Thi enyl phenyl et hanol (13.6 nmol) and
triethylamne (2.4 nL, 17.1 20 mmol) were dissolved in dichloronethane (50
mL) . Methanesul fonylchloride 1.1 nL, 14 mvol) was then added slowy. The
react i o2 3288nas stirred at roomterrperature f BET/YSHOHIBE. The
reaction m xture was carefully partitioned wth water and dichl or onet hane.
The organic |ayer was dried with Na2SO4, filtered and the sol vent
evaporated in vacuo to yield the title corrpounds, whi ch 25 was used wi t hout
further purification. M5 (chem cal ionization) 300 (M-NH4), 283 (M),

187, 119 13) 8 2.8
(o 3" BWg%#QW%EQT{MQQ&ME%QJmS JchNBaéa%BOuMaéannCDC ) R
5H) Exanpl e og soglium oleate, sod»um stearate, magnesium stearate, soduum benzoate

1-Phenyl - 8- Idnilm aE&bt@ rkoalu}H c‘hﬂ)ﬁé’é%d)th@ﬁk@V DisinlegPatéts ﬁrfcluﬁ@ thlt" ol 4. Sldecan-4-on

e Conpound #581 hane sul fonic acid

2-(2-thien- Mﬂopwéam )neéhyrm"w@'@s agar,(bentonile. xgpthap gumanddhedkered i n NVP (100
m-) wthg 1-phenyl -1, 3,8-triaza-spiro[4.5]decan-4- 10 one (5.08 g, 22 mmol)
and DI PEA (5.11 i, 2_7.8 mmol ) in a reaction tube which was seal ed and
heated to 7oc ovEherdingd formsmay inglde suiablyfiavpied suspgadingendispersivled with wat er

and et hyl a&&cﬂ,@ iccanhaxtermg@ﬁs o bdth d@m irQ?acm%c.sl Itered and the

sol vent was va ate acuo to yield a cru The cr'ude oil was

purified vi dngth U'é?ﬁ@?ﬁ%’@j‘ﬁaﬁmpa(%%t"n@%m% suspensipss yi el d the title
conpound as gad$8ticHs are desired. Isotonic preparations which generally contain suitable

10 preservatives are employed when intravenous administration is desired.

The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilameliar vesicles, and multilamellar vesicles. Liposomes can be formed from

15 a variety of phospholipids, such as cholesterol, stearylamine or
phophatidyicholines.

The compound of the present invention can also be administered via
transdermal skin patches well known to those of ordinary skill in that art. To be
20 administered in the form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than intermittent throughout
the dosage regimen.

Compounds of the present invention may also be delivered by the use of

25 monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamidephenol,
polyhydroxyethylaspartamidephenol, or polyethyl-eneoxidepolylysine substituted

30 with palmitoyl residue. Furthermore, the compounds of the present invention
may be coupled to a class of biodegradable polymers useful in achieving
controlled release of a drug, for example, polylactic acid, polyepsilon

caprolactone, polyhydroxy butyric acid, polyorthoesters, polyacetals,
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M5 (el ectrospray) = 418.1 (M#), 313.0 'H NWR (300 Mz, DMSO d6) 61.5 (d,
2H), 2.4 (m4 H, 2.6 (m 4H, 2.8 (m 2H), 4.55 (s, 2H), 6.7-6.8 (m 3H),
7.1-7.4 (m 8H), 7.6 (s, 1H), 8.65 (s, 1H) 20 Exanple 4

(R) - 3- i ranyl net hyl -1 -phenyl - 8-12- (2- Chi en- 2-yl -phenyl }ethyl ] -1, 3, 8-tri aza-

spirol 4. 51decan-- one Conpound #520 120 WO 2004/ 022558 PCT/ 1152003/ 027956 N
-- N S XVOR48p25%8 PCT/US2003/027956

1- Phenyl - 8-[ 2-(2-t hi en-2-yl -phenyl )-ethyl]-1,3,8-triaza-spiro[4.5] decan-4
one (0.7 g. 1.68 muvol) was dissolved in NW (50 nL). To the m xture was

t hen added sodi um hydride (60%in mneral oil, 0.1, 2.52 mol) and the 5
reaction mxture stirred for 1 hour. S-(+)-epichlorohydrin (0.15 nL, 1.9

mmol)  was tﬂ%@@uhﬂ&@ﬁ%ﬁsopdi o8t ©ind Brods Khieed of BRPKIBARIE bRk M Xt ure was

stirred overnight at roomtenperature. The reaction m xture was partitioned
with sat ur Zoeelymaess PUIOelsr bonat e and et hyl acetate. The organic | ayer was
then partitioned with water. The organic |ayer was dried with MSO4.

filtered and 10 the sol vent was evaporated in vacuo to yield a crude oil.
The crude 0|I naSompayvls pfdhis ipyention ’ééh%?ﬂ"@ﬂﬁ?@ﬂl”hﬁmﬁ ("8(5%9@'@%/ hex) to

| d theg MH+) ' H NMR
{'380 I\/Hz &h@o@gffﬁ? shco«aﬁ\ga@a&bbe regﬁegeéamﬁasmgm ﬁ\}é)??ngvh(éﬁ]é’veﬂlg 2H§ oo

(d, 1 H), "Pat"afm q_fd!%Pfdezﬁ 'BQ"vaed by the ORE('SeQemof siEpquIred.0 (m 1 H), 7.2-7.4 (m
9H) Exarrpl e 5
332-(S) - Hvdr oxv- 3- ( 3-nor phol i n- 4-yl - propyl am no) - propvl | - phenyl 8-f2-(2-
20 t hi en- 2- y| - phE dailedospge of theproductsimaybevaiiedver & vde fange fodie Conpound #111
121 WO 2004/ tQZ,%ﬁ@ﬁlngéddﬁmgz% &339}5 € or oral administration, the compositions
10  are preferably provided in the form of tablets containing, 0.5, 1.0, 5.0, 10.0, 15.0,
25.0, 50.0, 100, 250 and 500 milligrams of the active ingredient for the
symptomatic adjustment of the dosage to the patient to be treated. An effective
amount of the drug is ordinarily supplied at a dosage level of from about 0.01
mg/kg to about 30 mg/kg of body weight per day. Preferably, the range is from
15 about 0.1 mg/kg to about 10 mg/kg of body weight per day, and especially from
about 0.5 mg/kg to about 10 mg/kg of body weight per day. The compounds

may be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
20 skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mbde of administration, and
the advancement of the disease condition. In addition, factors associated with
the particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

25
The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.
30 Example 1

2-Thienylphenyl-2-ethanol
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ON HNNN SNs) O™
3-(R) - i ranyl net hyl -1 -phenyl -8-[ 2-(2-thien-2-yl -phenyl)-ethyl]-1, 3, 8-
triaza-spiro[4.5]decan-4-one (0.1 g, 0.21 mmol) was di ssolved in absolute
ethanol (2 nmL), m xed with 3-am nopropyl norpholino (90 ul, 0.63 nmol) and 5
heated to 70C overni ght. The sol vent was evaporated and the resulting
resi due WASOO2235%8 ed by reverse phase chromat ogr aphfCUASHW/N¥%r) to yiel d
the title conpounds as a trifluoroacetate salt, as a solid. M
(el ectrospray) = 618.3 (M#) "H NWR (300 MHz, CD30D) 4 2.0 (d, 21-1), 2.2
(m 21-1), 2.72-2.88 (m 10 21-1), 3.0-4.3 (m 23H), 4.8-5.05 (m 61-1),
6.8-7.5 (m 12H). 122 WD 2004/ 022558 PCT/ US2003/ 027956 Exanple 6
(S)-3-Oxiranyl net hvl -1-phe nyl-8.]2-(2-thpw nyl -phe nyl)-ethyl]-1.3, 8-
triazaspirof 4. 5] decan-4-one Copfoulyd ¥O NNtsl O S05

G 1, 3,8-triazaspiro[ 4. 5] decan- 4-one
10 m.). To the m xture was then

(0.13 g, 0.3 nmmol) was di ssol ved
added sodi um hydride (60% in m neral 31 ng, 0.8 mmol) and the reaction
m xture stirred for 1 hour. R (-)-epi rohydrin 927L, 0.35 mmol) was then

added to the r ea&bio%{)ﬂéﬁ&ﬁ%i Q%oh‘éfi‘(}t“rﬂ. s mtnlb?ﬂvétdif%l iRYgLNi ght at room 10
tenperature. The reaction Xture was partitioned W saturated sodi um
bi car bonat e dimethexybthanex(@@%b sk pandThisedwiiatelrakistaphenylplosphinen partiti oned with
wat er. The 0| ntHiy | | : t he sol vent

Yool @6Y, 2 i) R footh el obRiRiE. Thd debifofi i L he. o !
evapor at ed fi{\ vétc"{i](c))i (?3§9g{”2‘3?§1 a )lcr ﬂo e ol P e cr u{ﬁé&& Mas purified via
fl ash 5 was then added to a solution of 2-thienyl-boronic acid (12.6 g, 99 mmol) and

1N NaHCO; (90 mL). The reaction mixture was heated to reflux under nitrogen

atmosphere for 48 hours. The reaction mixture was partitioned with water and

ethyl acetate. The organic layer was dried with MgSO,, filtered through a plug

of silica and the solvent was evaporated in vacuo to yield a crude oil. The

10 crude oil was purified via flash chromatography (30% EtOAc/hexane) to yield
the title compounds as an oil.
MS (chemical ionization) = 221 (M+NH,)

"H NMR (300 MHz, CDCl) § 1.3 (t, 1H), 3.0 (t, 2H), 3.75 (g, 2H), 7.0-7.4

(m, 7H)
15
Example 2
Methane sulfonic acid 2-(2-thien-2-yi-phenyl)-ethyl ester
O\S _CH,3
s. 2

\_/

2-Thienylphenylethanol (13.6 mmol) and triethylamine (2.4 mL, 17.1
20 mmol) were dissolved in dichloromethane (50 mL). Methanesulfonylchloride (
1.1 mL, 14 mmol) was then added slowly. The reaction mixture was stirred at
room temperature for 1.5 hours. The reaction mixture was carefully partitioned
with water and dichloromethane. The organic layer was dried with Na,SO,,
filtered and the solvent evaporated in vacuo to yield the title compounds, which
25 was used without further purification.
MS (chemical ionization) = 300 (M+NH,), 283 (MH+), 187,
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chr omat ogr aphy (80% Et QAc/ hexanes) to yield the title conpound as an oil. 15
M5 (el ectrospray) = 474.1 (M#) 'H NVR (300 MHz, CDCI3) 81.65 (t, 2H), 2.0
(g, 1 H, 2.4 (t, 1 H, 2.5-3.0 (m 11 H, 3.2 (m 1 H, 3.3(t, 1 H, 4.0
(d, 1 H, 4.7 ((d 1H, 48(d 1H, 6.9 (m 21-1), 7.0 (m th), 7.15-7.4
(m 9H). 20 123 WD 2004/ 022558 PCT/ US20031027956 Exanple 7

3-f 2- (RO aW325B- ( 3- nor phol i n- 4-yl - propyl ami no) - prBﬁ%ﬁ?”—”%ﬁéﬁ?l -8-12-(2-

t hi en-2-yl -phenvl)-ethyll-1,3 8-triazaspiro[4.51ldecan-4-one Conmpound #112 N
OH” HNRN SO5

3-5)-Oiranyl net hyl -1 - phenyl - 8-[ 2-(2-thi en-2-yl -phenyl }ethyl)-1, 3. 8-
triazaspiro[4.5]decan--one (0.13 g, 0.27 nmol) was dissolved in absol ute

ethanol (2 L), ‘AN GO WHECBLIORE R BHITIANCH) A% €289, 0 (. 68 mmol ) “and

heated with stirring at 70C overni ght. e solvent was evaporated and the
resul ting réﬁ)'add"\mgﬁ)-ﬂt}’r?-ﬂ'@cﬂ'ﬁy reverse phase chromatography 10
(Acetonitrile/water) to yield the title conpound as a trifluoroacetate salt
as a solid. M5 (electrospray) = 618.3 éM—H) "H NWMR (300 MHz, CD3OD) b 2.0
(d, 2H), 2.2 (m 2H), 2.75-2.9 (nexePMyeS 3 0-4.3 (m 23H), 4.8-5.05 (m 6H),

6.8-7.5 gm 11%Fﬂlzgm-ﬁy@he@)@[tmgr_,:ﬂ@-ﬁl&%&?@i@@ﬁ deddh-dlone \
Acenapht hen- I-0 no was di ssolfved In die et her m-) and 20

cool ed down to OC. Phosphorous €empoundi#§81 (3.2 nl, 35 nmol) was then added
sl ow y under nitrogen atnosphere. The re jon mxture was stirred for

B

Methane sulfonic acid 2-(2-thien-2-yl-phenyl)-ethyl ester (23.14 mmol)
was combined in NMP (100 mL) with 1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
10 one (5.08 g, 22 mmol) and DIPEA (5.1 1 mL, 27.8 mmol) in a reaction tube
which was sealed and heated to 70°C overnight. The reaction mixture was
pariitioned with water and ethyl acetate. The organic layer was dried with
MgSO,, filtered and the solvent was evaporated in vacuo to yield a crude oil.
The crude oil was purified via flash chromatography (5% methanol/CH,Cl,) to
15 yield the title compound as a solid.
MS (elgctrospray) = 418.1 (MH+), 313.0
'H NMR (300 MHz, DMSO-dg) § 1.5 (d, 2H), 2.4 (m,4 H), 2.6 (m, 4H),
2.85 (m, 2H), 4.55 (s, 2H), 6.7-6.8 (m, 3H), 7.1-7.4 (m, 8H), 7.6 (s, 1H), 8.65 (s,
1H)
20
Example 4
(R}-3-Oxiranylmethyi-1-phenyl-8-[2-(2-thien-2-yl-phenyl}-ethyl}-1,3,8-triaza-
spiro[4.5]decan-4-one Compound #520

120



30 mnutes at roomtenperature and cooled to OC. The reaction m xture was
partitioned with water and di ethyl ether. The organic |ayer was dried over
124 WD 2004/ 022558 PCTI US2003/ 027956 Na2SO4, filtered and the sol vent
evaporated in vacuo to yield the title conpound as a yellow solid. Exanple 9
5 8- Acenapht hen-| -yl -1-(4-fluorophenyl)-1,3,8-triazaspirol 4. 51decan-4-one
Conpoundv@2#a22558 /| N\ N 1 NH O 1-Bronp- acenapht hEGEFUBPO/RTH6 87. 9 mol )
and 1-(4-fluorophenyl) 1,3,8-triazaspiro[4.5)decan-4-one (9.15 g, 36.6
mmol) were dissolved in N, N 10 di net hyl Lrmam de (190 nl). Potassium
carbonate (15.15 g, 110 mmol) was then added and the reaction m xture was
stirred at roomtenperature under a nitrogen atnosphere for 18 hours. The
reaction mxture was partitioned with ter and diethyl ether. The title
conpound precipitated fromthe organi er as an off-white solid. 15 'H
NVR (300 MHz, CDCl3) 57.68-7.66 91H, /60 (1H, d, J=8.2 Hz), 7.53-7.49
(2H, m, 7.43 (1 H t, } (1 H d, J =7.8 H), 7.04-6.94
(411, m, 6.67 (1 H, brg , S), 4.66-4.63 (2H, m, 3.51 (1
H d), 3.34 (1 H dd \‘3 13-2.94 (211, m, 2.83 (1H,
br, s), 2.43 (1H, br, . 14,80- 1/R6 (3H, m 20 M5 (ES) mz
402.1 (MtH)+ Chiral resol ut| =¥a ENRFR ed as described above was
resol ved using a CH RALCEL jJOD- R th met hanol as nobile phase and
generated the two pure enanN =6. 174 mi nutes, ee>99% and S
(RT=10. 175 m nutes, ee>99% . 25 125 WD 2004/ 022558 PCT/ U52003/ 027956
1- Phenyl-a-[2 (2-thien-2-yl-phenyl)-ethyl]-1,3,8-triaza-spiro[4.5)decan-4-
one (0.7 g, 1.68 mmol) was dissolved in NMP (50 mL). To the mixture was
then added sodium hydride (60% in mineral oil, 0.1, 2.52 mmol) and the

5 reaction mixture stirred for 1 hour. S-(+)-epichlorohydrin (0.15 mL, 1.9 mmol)

was then added to the reaction mixture. The reaction mixture was stirred
overnight at room temperature. The reaction mixture was partitioned with
saturated sodium bicarbonate and ethyl acetate. The organic layer was then
partitioned with water. The organic layer was dried with MgSO,, filtered and
10 the solvent was evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (80% EtOAc/hex) to yield the title compound
as anoil.
MS (electrospray) = 474.1 (MH+)
'H NMR (300 MHz, CDCl3) § 1.6 {t, 2H), 2.5-3.0 (m, 12H), 3.1-3.2 (m,
15 2H),4.05(d, 1H), 4.7 (d, 1H), 4.8 (d,\1H), 6.8 (m, 2H), 7.0 (m, 1H), 7.2-7.4 (m,
9H).

20 thien-2-yi-phenl)-ethyi]-1,3,8-triaza-spirof4.5ldecan-4-one Compound #111
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Exanpl e 10

1- (4-fl uorophenvl)-8-(2-hvdroxv-cvcl oheptvl)-1.3,8-triazaspiro[4.5]decan-4-0
ne Conpound #549 F 1 NH ET~ND~ QOH 0 5

1- (4-fluorophenyl }1, 3, 8-triazaspiro[4.5]decan-4-one (0.15 g, 0.6 nnDI) was
di ssolved in dichloronethane (1 nL) and 1, 2-di chl oronet hane %g 25 m -

under a WMPMHBBA8at nosphere. The reaction m xture WBSTUREM/GHIed sl OV\A y at
OCto 1.9Mtriethyl alumnumin toluene (0.315 nL, 0.6 mMmol). After stirring
for 30 mnutes at roomtenperature, to the reaction m xture was added sl owy
a 10 solution of 8-ox.. bicyclo[5.1,0]octane (68 ng, 0.6 mMmmol) in

di chl oronethane (16 nL). The reaction m xture was stirred at room
tenperature under a nitrogen atnosphere for 13 days and then partitioned
with 1 N NaOH and DCM The organic | ayer was driedYover Na2SH, filtered
and the sol vent evaporated in vacuo to yield alcrude oil. The crude oil was
purified via flash 15 chromat ogr aphyst2% net hano to yield the title
conmpound as an oil. "H NVR (300 13) 67.05-|6.88 (4H, m, 4.69 (s,

2H), 3.44-3.31 (2H, ; 2.7 .69 (1H, m, 2.56-2.53

(1H, m, 2.42-2.17 (3 : .02 m, \1.94-1.87 (1H, m, 1.78 (1H,
d, 1.72-1.19 (11 H, ‘ 362.3 (M# H)*. 20 126 WD 2004/ 022558
PCT/ US2003/ 027956 Exanpl\e 11 R -

-yl -1-(4-fl uoro-phenvi) - P~k -1\3.8-tri aza-

spiro[ 4. 5] decan- 4- one %'/~ 0 (R: N

3-(R)-Oxiranylmethyl-1-phenyl-8-[2-(2-thien-2-yl-phenyl}-ethyl]-1,3,8-
triaza-spiro[4.5]decan-4-one (0.1 g, 0.21 mmol) was dissolved in absolute
ethano! (2 mL), mixed with 3-aminopropyl morpholino (90 ut, 0.63 mmol) and

5 heated to 70°C overnight. The solvent was evaporated and the resulting

residue was purified by reverse phase chromatography (AcCN/water) to yield
the title compounds as a trifluoroacetate salt, as a solid.

MS (electrospray) = 618.3 (MH+)

'H NMR (300 MHz, CD50D) § 2.0 (d, 2H), 2.2 (m, 2H), 2.72-2.88 (m,

10 2H), 3.0-4.3 (m, 23H), 4.8-5.05 (m, 6H), 6.8-7.5 (m, 12H).
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N(R wip O5

(R) - 8- Acenapht hen- 1-yl -1-(4-fl uoro-phenyl)-1,3,8-triaza-spiro[4.5] decan-
4-one (1.5 g, 3.736 mMmvl) was dissolved in N, N-dinethylformamde (10.0 ni).
To the reaction mxture was then added at OC sodi um hydride (60% in m neral
oil, 0.195 g, 4.856 mmol ) under nitrogen atnosphere. The reaction m xture
was stirWed®ap228®8 for 40 minutes and then warned toPFOYIREEBFat ure. To 10
the reaction m xture was then added (S)-epichlorhydrin (0.87 niL, 11.208
mol ). The reaction m xture was stirred at roomtenperature under nitrogen
at nosphere for 18 hours and partitioned with water and ethyl acetate. The
organic |layer was dried with Na2SO4, filtered and the sol vent evaporated in
vacuo to yield a crude oil. The CE%&@&,I was purified via flash

chromat ography 15 (1.5% rret hanol I C ororret hane) to yield the title
Corrpound as a f dSin3-Oxiranyippethykdphepyl-8-[2(2-thienylpherph-ethyl 'H m, 7.60 (1H, d,

J= 8.2 Hz), 7.54-7.49fz2 5]decdiiaoAdCoth euna#g‘ﬁg(lH d), 7.05-6.93 (4H,
M, 4.95 (1H, dd, J :T%g%_ﬂfﬁ_%wﬂan 1H, ), 4.66-4.64 (1H,
m. 4.0 (1H d, J= 12.5 Hz), 3.56-3.27%2H n), 3.21.3.03 (4H, ),
2.83-2.80 (2H, m, 2.59-2.55 (1 H, 2.46-2.30 (2H, m, 2.27-2.21 (1H,
M, 1.77-1.60 (2H m) MBS ES') mz 458 3/(M+ H)'. 127 WO 2904/ 022558

PCT/ US2003/ 027956 Exa -vi-3-(3-(f

2- (3. 4-di net hoxy- pheny

3,8-triaza-spiro[ 4. 51decan 4 CH3 N N OCH3 DRI OCH3
0 5 F 8-Acena pht hen-1-yl - ‘ oxi ranyl methyl-1, 3, 8-
triaza-spiro[4.5 J decan-48gnej(1.5 g, & 28 mml)
[ 2- (3. 4-di met hoxy- phenyl )- e¥fhylj-nmethyl-am ne hydrochloride (2.3 g, 9.92
ol ) ang N, N 9_phenyt8-[2-(2-thienyl-phenyl)-ethyl]-1,3,8-triazaspiro[4.5]decan-4-one

(0.13 g, 0.3 mmol) was dissolved in NMP (10 mL). To the mixture was then

added sodium hydride (60% in mineral oil, 31 mg, 0.8 mmol) and the reaction
mixture stirred for 1 hour. R-(-}-epichlorohydrin 927uL, 0.35 mmol) was then
added to the reaction mixture, which was then stirred overnight at room
10 temperature. The reaction mixture was partitioned with saturated sodium
bicarbonate and ethyl acetate. The organic layer was then partitioned with
water. The organic layer was dried with MgSO,, filtered and the solvent
evaporated in vacuo to yield a crude oil. The crude oil was purified via flash
chromatography (80% EtOAc/hexanes) to yield the title compound as an oil.
15 MS (electrospray) = 474.1 (MH+)
'H NMR (300 MHz, CDCl3) § 1.65 (1, 2H), 2.0 (g, 1H), 2.4 (1, 1H), 2.5-3.0
(m, 11H), 3.2 (m, 1H), 3.3(, 1H), 4.0 (d, 1H), 4.7 (d, 1H), 4.8 (d, 1H), 6.9 (m,
2H), 7.0 {m, th), 7.15-7.4 (m, 9H).

20
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di i sopropyl ethylamne (5 nL, 28.7 nmmol) were dissolved in ethanol (40 ni).
10 The reaction m xture was heated at 80C for 18 hours, then cooled to room
tenperature and the solvent evaporated in vacuo to yield an oil. The oil was
partitioned with water and ethyl acetate. The organic |layer was dried with
Na2SO4, filtered and the solvent evaporated in vacug to vield a crude oil.
The cr M@2M2258s purified via flash chromat ogr aphfCABSEOHE a0l i n
anmonia 15 2. OMJ /dichi oronmethane) to yield the title conpound as a foam
Chiral resolution: Diastereoisoners were separated using a CH RALCEL OD-H
colum w th nethanol as nobile phase and generated the two pure

di astereoisoners RR Rand R, S. 1H NWR (300 VHz, CDCI 3) 57.69-7.65 (1H, m,
7.60 (1H, d, J= 8.2 Hz), 20 7.54gXarhfle72H, M, .7 44 (1H, t), 7.27-7.25 (1H,
m, 7.04-6. 923 4H, m : .64 ~(3H, 4 (1 4.79-4.71 (2H,

m, 3.82 (3H, BYdsQxy Sd-merpholig-4cy; progyld y-Dhe g2 (5H m,
2.84-2.80 (1 thenDyl- ethyfp3, 3(s4razatbiro[£ 5)i8can-efe Cohbounl #1412 76-1. 59 (2H, m
VB (ES') mz rf‘f_%@L“‘_ﬂ‘L#—JM_M + H)'. 25 128 WD 2004/ 022558 PCII US20031027956

Exanpl e 13
1- (4- Fl uor o- phenyl } 8- napht hal § vl met hvl -1. 3. 8-tri aza-spirof 4. 5] decan-4-on
e Conpound #507 F /--0 0 N 4 NH O5
1- (4- Fl uor o- phe 1,3,8-triazaspi ro[4 5] decan-4-one (1.0g, 4.01 mmol)

/ 4.81 mmol ) were dissolved in dry
=73 \ t| orQ'Fh ure was t added at 0C
sodi um tri acet oxybo ohydr| . \of(??lbofn 1) under [ni t$dgen at nosphere
and the reaction m [ i l\e,nﬂp'&(gr,ukreﬁﬂor 18 hours. The
10 reaction m xturewgg t hen par®itioned with 1IN NaOH ard et hyl acetate. The
organi c | ayer was wa ed with brine, dried with Na2S04, filtered and the

5 3-(S)-Oxiranylmethyl-1-phenyl-8-[2-(2-thien-2-yl-phenyl}-ethyi}-1,3,8-

triazaspiro[4.5]decan-4-one (0.13 g, 0.27 mmol) was dissolved in absolute

ethanol (2 mL), mixed with 3-aminopropylmorpholino (100 uL, 0.68 mmol) and
heated with stirring at 70°C overnight. The solvent was evaporated and the
resulting residue was purified by reverse phase chromatography
10  (Acetonitrile/water) to yield the title compound as a trifluoroacetate salt as a
solid.
MS (electrospray) = 618.3 (MH+)
'H NMR (300 MHz, CD30D) 8 2.0 (d, 2H), 2.2 (m, 2H), 2.75-2.9 (m, 2H),
3.0-4.3 (m, 23H), 4.8-5.05 (m, 6H), 6.8-7.5 (m, 12H).
15
Example 8

1-bromo-acenaphthene
Br

Acenaphthen-1-ol (88 mol) was dissolved in diethyl ether (150 mL) and
20 cooled down to 0°C. Phosphorous tribromide (3.2 mL, 35 mmol) was then
added slowly under nitrogen atmosphere. The reaction mixture was stirred for

30 minutes at room temperature and cooled to 0°C. The readion mixture was

partitioned with water and diethyl ether. The organic layer was dried over
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sol vent evaporated in vacuo to yield a crude oil. The crude oil was purified
via flash chromatography (3% net hanol/dichloronethane) to yield the title
conmpound as a solid. 15 1H NWR (300 WMHz, CDCI3) 58.39-8.36 (1H, m,
7.87-7.75 (2H rr) 7.56- 7.37 (4H, n), 6.99-6.85 (4H, nm), 4.67 (2H, s), 3.97
(2H, s), 2.83 (4H, m, 2A2-2.31 (2H, m, 1.75-1.71 (2H m WM (ES-)

m z 390. ‘!OeW/WF?s 20 129 WD 21X4/ 1122558 PCT/ US2008¢ B85 anpl e 14

1- (4- Fl uor o- ohenyl ) - 8- napht hal en- |

-yl met hyl - (R)-3-oxiranvl nethyl -1. 3.8-triaza- soirof4.51decan-4-one Conpound
#514 F1 CN" NN(R.,iOQ 05

(R) - 1- (4- Fl uor o- phenyl } 8- napht hal en- 1-yl net hyl - 1, 3, 8-tri aza-

spiro[ 4. 5] d%asbﬂnm&j £&tﬂé§aven0e\5a§8rammh}ada@%ﬂélawtmed in N N

dimethyl formam dé (2.2 nlL).- To the reaction m xture was then added at OC
sodi um hydrlca@P‘{‘EU‘ﬁﬁlarVeH‘?Vh&"QJ oil, 30 ng, 0.727 mol) under nitrogen

at nosphere and the reaction mxture was stirred at OC for 40 mnutes. To the
10 reaction mxture was then added (S)-epichlorhydrin (0.13 m., 1.679 mmol)
at M The reaction nixture was st Examgle 8t room tenperature under nitrogen

at nospherge fOr&ﬂé’enaﬂ%&-ﬁﬂdl-ﬂ&fubiobhﬁ}%ﬂ,3/6,' -ﬁi'%z%ﬁ%&.sg@@hrﬂ—wé acetate. The
organic |l ayer was washed wih brine, dried wi , T1Ttered and the

sol vent evaporated in vacuo to &PBPeund #3%de oil. The crude oil was purified
via 15 flash chromat ography (2% met hanol fdi chl oronet hane) to yield the title
conmpound as a solid. "H NVR (300 MHz, 3) 58.38-8.35 (1H, m, 7.87-7.75

(2H, m), 7.56- 7.37 (4H, m), 6.99-6.86 ( , 4.78-4.65 (2H, nm), 4.08-3.97

1-Bromo-acenaphthene (20.5 g, 87.9 mmol) and 1-(4-fluorophenyl)-

1,3,8-triazaspiro[4.5}decan-4-one (9.15 g, 36.6 mmol) were dissolved in N, N-

10  dimethylf_rmamide (190 mL). Potassium carbonate (15.15 g, 110 mmol) was
then added and the reaction mixture was stirred at room temperature under a
nitrogen atmosphere for 18 hours. The reaction mixture was partitioned with
water and diethyl ether. The title compound precipitated from the organic layer
as an off-white solid.

15 'H NMR (300 MHz, CDCl,) §7.68-7.66 91H,m), 7.60 (1H, d, J=8.2 Hz),
7.53-7.49 (2H, m), 7.43 (1H,t, J = 8.1 Hz), 7.26 (1H, d, J = 7.8 Hz), 7.04-6.94
(4H, m), 6.67 (1H, br, s), 4.95 (1H, br, s), 4.66-4.63 (2H, m), 3.51 (1H, d), 3.34
(1H, dd J = 7.6 and 17.5 Hz), 3.13-2.94 (2H, m), 2.83 (1H, br, s), 2.43 (1H, br,
a), 2.24 (1H, m), 1.80-1.66 (3H, m)

20 MS (ES*) m/z 402.1 (M+H)"

Chiral resolution: The racemate prepared as described above was
resolved using a CHIRALCEL OD-H column with methanol as mobile phase
and generated the two pure enantiomers R (RT=6.174 minutes, ee>99%) and
S (RT=10.175 minutes, ee>99%).

25
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3.12 (2H, m, 2.95-2.82 (5H m, 2.61-2.59 (1H, n), 2.40-2.30 (2H, nm), 1.72-
20 1.59 (2H, mM Ms (ES) mz 446.3 (M + H 130 WD 2004/ 4) 22558

PCTI US2003/ 027956 Exanmpl e 15

1- (4- Fl uor o- phenyl ) - 8- (5- phenyl -t hi en-2-vl nethyl )-1. 3, 8-tri aza-spirol 4. 51dec
an- 4-one Comvound #546 O NH N S F 5

1- (4- Fl1 (MO 3WHARAIE ) - 1, 3, 8-t ri aza- spi ro[ 4. 5] decan- 4- BAEFUBMIHBES6 0 601 nmol )
and 5-phenyl -t hi enyl - 2- car bal dehyde (0.136g, 0.722 nmmol) were dissolved in
dry tetrahydrofuran (12 nL). To the reaction m xture was then added at OC
sodi um tri acet oxyborohydride (0.192 g, 0.902 nmol) under nitrogen

at nosphere and the reaction mxture was stirred at roomtenperature 10 for
18 hours. The reaction m xture wasahaleldot i oned with 1 N NaCH and et hyl
acetate. The organic |ayer was washed wth brine, dried with
filtered ant4fusropbeRpdi8-(2-hydroxy-eycloRepty}t.38lrazaspital4bldecand-ene: oil. The
crude oil was purified via flagbmpounRBage9r aphy (2%
met hanol / di chl or onet hane) to yie€ the I'tle conpound as a solid. 15 "H NWR
(300 MHz, CDCI3) 57.59-7.56 (2H, m, 7F38-7. 33 (2H, m, 7.27- 7.22 (1H m,
7.18-7.13 (1 H m, 7.05-6.92 (4H, nm, %387 (1H, d, J = 3.6 Hz), 6.26 (1 H,
br s), 4.67 (2H, s), 3.75 (2H, s), 2. X8 (4H, m), 2.40-2.30 (2H, m,

1.76 (2H, d, J = 14.1 Hz) M5 (ES') mz§22. 2 (M+ H'. 20 131 WO 20041022558
PCT1U5 20 03102 795 6 Exanple 16 (R)-I={-Fl uoro- phenyl

- 3- oxi ranyl met hyl - 8- (5- phenyl~thi en-2-vl-nethyl)-1. 3. 8-
triaza-spiro[4.5)decan-4-ong -ouN #34

S ®&rrDeqe

NH

OH 0O
5 1-(4-fluorophenyl)-1,3,8-triazaspiro[4.5]decan-4-one (0.15 g, 0.6 mmot)
was dissolved in dichloromethane (1 mL) and 1,2-dichloromethane (0.25 mi)
under a nitrogen atmosphere. The reaction mixture was then added slowly at
0°C to 1.9M triethyl aluminum in toluene (0.315 mL, 0.6 mmol). After stirring
for 30 minutes at room temperature, to the reaction mixture was added slowly a
10  solution of 8-ox..-bicyclo[5.1.0]Joctane (68 mg, 0.6 mmol) in dichloromethane
(16 mL). The reaction mixture was stirred at room temperature under a
nitrogen atmosphere for 13 days and then partitioned with 1N NaOH and DCM.
The organic layer was dried over Na SO, filtered and the solvent evaporated
in vacuo to yield a crude oil. The crude oil was purified via flash
15 chromatography (2% methanol/DCM) to yield the title compound as an oil.
'H NMR (300 MHz, CDCl3) §7.05-6.88 (4H, m), 4.69 (s, 2H), 3.44-3.31
(2H, m), 2.96-2.88 (1H, m), 2.73-2.69 (1H, m), 2.56-2.53 (1H, m), 2.42-2.17
(3H, m), 2.11-2.02 (1H, m), 1.94-1.87 (1H, m), 1.78 (1H, d), 1.72-1.18 (11H, m)
MS (ES') m/z 362.3 (M + H)".
20
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O NN(R O NSF 5
1- (4- Fl uor o- phenyl ) -8-(5-phenyl -thien-2-yl-nmethyl)-1.3,8-triaza
spiro(4.5)decan-4-one (0.1058, 0.249 muol) was dissolved in N, N

di met hytformam de (2.5 nL). To the reaction m xture was then added at 0C
sodi um hydri de %6096|n m neral oil, 13 ng, 0.323 mmpl) under nitrogen

at nosphaV@2WWi26He reaction mxture was stirred at PEVPIRWIB P nutes. To the
10 reaction mxture was then added (S)-epichlorhydrin (0.058 nL, 0.747 nmmol)
at 0C. The reaction mxture was stirred at room tenperature under nitrogen
at nosphere for 18 hours and partitioned with water and ethyl acetate. The
organic | ayer was washed with brine, dried with Na2SO4, filtered and the

sol vent evaporated in vacuo to yigXafhpe 1arude oil. The crude oil was purified
via 15 flash % h e@ to yield the title
conpound as €2V Aalc Rl 1T oxganygetiy-fg.0lBaza- 1y - 7. 38-7. 33
(2H m, 7.27- 7.22 (1 Fkgil@gﬁ]&'ecimpﬁeﬁomounhﬁsﬁ 6 Hz), 7.05-6.92 (4 H m,
6.87 (1 H d, J =35 Hz 4.77 (1 g J =48 Hz), 466 (1 H d, J=4.8
Hz), 4.06-3.99 (1 H m, 3.76 20 (2H/\s), 3.20-3.13 (2H, m, 2.95-2.82 (3H,
m, 2.60-2.58 (1 H m, 2.38-2.30 (ZH~m, 1.75-1.67 (2H, m M (ES+) nh
478.2 (M+ H)'. 132 WD 2004/ 022558 RZ
1- (4-Fl uoro- phenyl) 8- (4- prxcel-cycl
pi rol 4. 5| decan- 4-one Co X

1- (4- Fl uor o- phenyl ) -1, 3, 8 aza-spirof 4,5] decan-4-one (0.25 g, 1.00 mol)
was dissolved in dryt N). J, e reaction mxture was then
R
N ”""lo
0]
5 (R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5)decan-

4-one (1.5 g, 3.736 mmol) was dissolved in N, N-dimethylformamide (10.0 mL).
To the reaction mixture was then added at 0°C sodium hydride (60% in mineral
oil, 0.195 g, 4.856 mmol) under nitrogen atmosphere. The reaction mixture
was stirred at 0°C for 40 minutes and then warmed to room temperature. To
10 the reaction mixture was then added (S)-epichlorhydrin (0.87 mL, 11.208
mmol). The reaction mixture was stirred at room temperature under nitrogen
atmosphere for 18 hours and partitioned with water and ethyl acetate. The
organic layer was dried with Na,SO,, filtered and the solvent evaporated in
vacuo to yield a crude oil. The crude oil was purified via flash chromatography
15 (1.5% methanol / dichloromethane) to yield the title compound as a foam.
'H NMR (300 MHz, CDCl3) §7.70-7.65 (1H, m), 7.60 (1H, d, J = 8.2 Hz),
7.54-7.49 (2H, m), 7.44 (1H, 1), 7.26 (1H, d), 7.05-6.93 (4H, m), 4.95 (1H, dd, J
=34 and 7.8 Hz), 4.77-4.74 (1H, m), 4.66-4.64 (1H, m),4.0(1H,d, J= 125
Hz), 3.56-3.32 (2H, m), 3.21-3.03 (4H, m), 2.83-2.80 (2H, m), 2.59-2.55 (1H,
20 m), 2.46-2.30 (2H, m), 2.27-2.21 (1H, m), 1.77-1.60 (2H, m)
MS (ES") m/z 458.3 (M + H)".
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added 4-propyl -cycl ohexanone (0.14g. 1.00 mmol ), powder nol ecul ar sieve 4A
(0.5g) and the reaction m xture was refluxing for 18 hours under nitrogen
at nosphere. The reaction m xture was cooled to roomtenperature and 10
filtered trough Celite. The Celite cake was washed with dry dichl oronet hane
and the conbined filtrate evaporated in vacuo to dryness. The residue was
di ssol veORMM4@22558 et r ahydrof uran (4 mi-) and dry rre%ﬁyH&"o-’(/?ﬁ‘é“rrL). To the
sol ution was then added sodi um cyanobor ohydride (21 ng), the pH of the
solution was adjusted to pH 4 with a few drops of glacial acetic acid and
the 15 reaction mxture was stirred for 48 hours at room tenperature under
nitrogen atnosphere. The reaction m xture was partitioned with 1N NaOH and
ethyl acetate. The organic Iayergﬁﬂ?g,edfzi ed with Na2SH4, filtered and the
sol vent evaporated in vacu'o to ylg d a crude 0|I The cr ude_oil was

purified vi alhtHCR9ENANNRENHY LAl iiy. 3 {CHRGIH0X, ol rpgl | or omet hane)
to yield the )bl dro iro[4: E@Qn-«ﬁzné)z 6.93 (4H m,
6.54 (1 H br . : . 2.38-2.15
(3H, m, 19111(15H m, 0. SRmpownd#33% ') NS (ES) mz 3740(|v|+ Hi.

1- Br ononet hyl -

r &1, 85Di net hyl - napht hal ene (1.30 g,
8.32 mmmol) vvas

ar 8 t trachlorlde(S Q mL). To the

reacti on m xt ur gywag ‘ pr onosucci ni H82 mol ),
di benzoyl perox¢ : ANys¥) and the reag m xture was refiuxing
for 6 hours undé trogen atnogphere. The reac AR xture was cooled to

roomtenperature, a precipit formed on cooling and Qs precipitate was
separated by filtration. The rate was 10 evaporated in vacuo to yield
the title conpound as a soli N ch was used in further steps wt hout
additional purification. Exanpte 19 1-{4-Fl uoro-phenyi)-8-(8-nethyl -
pht ha | esn-l -vlinmethyll-1.3, q:tri aza-spirol 4.51
8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S)-oxiranyimethyl-1,3,8-
triaza-spiro[4.5 ] decan-4-one (1.5 g, 3.28 mmol), [2-(3,4-dimethoxy-phenyl)-
ethyl}-methyl-amine hydrochloride (2.3 g, 9.92 mmol) and N, N-
diisopropylethylamine (5 mL, 28.7 mmol) were dissolved in ethanol (40 mL).
10  The reaction mixture was heated at 80°C for 18 hours, then cooled to room
temperature and the solvent evaporated in vacuo to yield an oil. The oil was
partitioned with water and ethyl acetate. The organic layer was dried with
NaSO,, filtered and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (2% [methanol in ammonia
15 2.0M] /dichioromethane) to yield the title compound as a foam.
Chiral resolution: Diastereoisomers were separated using a CHIRALCEL
OD-H column with methanol as mobile phase and generated the two pure
diastereoisomers R, R and R, S.
'H NMR (300 MHz, CDCl3) 67.69-7.65 (1H, m), 7.60 (1H, d, J = 8.2 Hz),
20 7.54-7.50 (2H, m), 7.44 (1H, 1), 7.27-7.25 (1H, m), 7.04-6.92 (4H, m), 6.77-6.64
(3H, m), 4.97-4 .94 (1H, m), 4.79-4.71 (2H, m), 3.82 (3H, s), 3.81 (3H, s), 3.58-
3.51 (3H, m), 3.38-3.02 (5H, m), 2.84-2.80 (1H, m), 2.77-2.53 (4H, m), 2.49-
2.26 (7H, m), 1.76-1.59 (2H, m)
MS (ES’) m/z 653.4 (M + H)".
25
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15 decan-4-one Conmpound #547 O O NH NI N f F

1- Br ononet hyl - 8- net hyl - napht hal ene (1.72 g, 7.31 mmol) and 1-(4-
fluoro-phenyl)-1, 3,8-triaza-spiro(4.5)decan-4-one (1.29 g, 5.17 mol) were
di ssolved in N. N-dinmethylformam de (50 nL). Potassium carbonate (2.4 g, 20
15.52 mmmol ) and potassiumiodide (0.02 g) were added and the reaction

m xture%é””é’?ﬁzﬁged at 30C under nitrogen at mospher BCVBR20892(86rs. The
reaction mxture was partitioned with water and ethyl acetate. The organic
| ayer was washed with brine, dried with Na2SO4, filtered and the sol vent
134 WD 20041022558 PCT/ US2003/ 027956 evaporated in vacuo to yield a crude
solid. The crude solid was recrystallized fromdiethyl ether to yield the
title conpound as a solid. tH NVR fLHz, CDCI3) 5 7.79-7.76 (1 H m,
7.72-7.69 (1 H m, 7.39-7.30 (Iﬁ%—%‘?ﬁ, . 6.98-6.92 (2H, m, 6.87-6.82 (2H,
m, 6.24 (144 henyl}8-naghthalen-1-yimethyl-13.8¢tpaza-spirol4 : dlnes), 2.86-2.78
(4H, m, 2.33-2.23 (2H mM, 1. 7%ombdlihd#Bo7J= 14.1 Hz) M5 (ES-) miz 404.2 (M
+ H'. Exanple 20 10 1-(4-Fl uor 0-pheny

- 8- (8- met hyl - napht hal en- I - vl net hyl ) - 3= (Rfi oxi r anvl net hyl -
1,3.8-triaza-spiro(4.51ldecan-4-one Conpould #553 O (RI e6NOI1 N O F

1- (4- Fl uor o- phenyl } 8- ( 8- net hyl - napht hal -@ | methyl } 1, 3,8-tri aza-

spiro[4.5]-decan-4-one (0.91 g 25 #s dissolved in N, N
N
Cj i~N R
NH

0]
5 1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (1.0g, 4.01 mmol)

J1Utid

and naphthalene-1-carbaldehyde (0.75g, 4.81 mmol) were dissolved in dry
tetrahydrofuran (60 mL). To the reaction mixture was then added at 0°C
sodium triacetoxyborohydride (1.27g, 6.01 mmol) under nitrogen atmosphere
and the reaction mixture was stirred at room temperature for 18 hours. The

10 reaction mixture was then partitioned with 1N NaOH and ethyl acetate. The
organic layer was washed with brine, dried with Na;SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (3% methanol/dichloromethane) to yield the title
compound as a solid.

15 'H NMR (300 MHz, CDCl,) §8.39-8.36 (1H, m), 7.87-7.75 (2H, m), 7.56-
7.37 (4H, m), 6.99-6.85 (4H, m), 4.67 (2H, s), 3.97 (2H, s), 2.91-2.83 (4H, m),
2.42-2.31 (2H, m), 1.75-1.71 (2H, m)

MS (ES") m/z 390.1 (M + H)".

20
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15 di nethyl formam de (10.5 nL). To the reaction mxture was then added at 0C
sodi um hydride (60%in mneral oil, 117 ng, 2.93 mol) under nitrogen

at nosphere and the reaction mxture was stirred at OC for one hour, then
warnmed to roomtenperature. To the reaction m xture was then added (S}

epi chlorhydrin (0.53 nmL, 6.76 mmol ). The reaction m xture was stirred at
room 20 VEAMIREH e under nitrogen at mosphere for 18CHYSHE/ G partiti oned
with water and ethyl acetate. The organic | ayer was washed with brine,

dried with Na7SO4, filtered and the solvent evaporated in vacuo to yield a
crude oil. The «crude oil was purified via flash chromatography (2.5%

nmet hanol / di chl oronmet hane) to yield the title conpound as a foam 25 'H NWR
(300 MHz, CDCI3) 57.78-7.75 (1H, 1-7.68 (1H, m, 7.39- 7.30 (4H m,
699692(2Hrr)688683(2Hé—9r%—dg41—6(1HdJ 4.8 Hz), 135 WO
20041022558 POttusemE i AIne gth) B-Aria s),
321311(611rr)2.8. 1358(111”)230222
(21-1, m, 1.70-1.62 (211t Z(M+ H'. 5 Exanple 21

3- (3-18- Acenapht hen-1| - vl - hhenvl) - 4- oxo- 1,3.8-triaza-spirol 4. 51de
c-3- vil-2-(R)-hvdroxy- propvlsulfanvl} 2-acetyl am no- (R)-prooionic acid
Conpound #100 O OH HO (R)O J (R~} | YID 7 CH3 F 10

8- Acenapht hen- 1-yl - 1- (4-fl u BR) - oxi ranyl met hyl -1, 3, 8-
triaza-spiro[4. 5)decan Y - /048 mmol ) and N acetyl -L-cysteine
(0.03 g, 0.184 nrnol) et hanol (1 nmL). The reaction m xture
was heated at 80C for C oNed]to room tenperature and the

N\/)/""\O
o)

5 (R)-1-(4-Fluoro-phenyt)-8-naphthalen-1-yimethyl-1,3,8-triaza-
spiro[4.5]decan-4-one (0.218g, 0.559 mmot) was dissolved in N, N-

dimethylformamide (2.2 mL). To the reaction mixture was then added at 0°C
sodium hydride (60% in mineral oil, 30 mg, 0.727 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at 0°C for 40 minutes. To the
10 reaction mixture was then added (S)-epichlorhydrin (0.13 mL, 1.679 mmol) at
0°C. The reaction mixture was stirred at room temperature under nitrogen
atmosphere for 18 hours and partitioned with water and ethyl acetate. The
organic layer was washed with brine, dried with Na;SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
15 flash chromatography (2% methanol/dichloromethane) to yield the title
compound as a solid.
'H NMR (300 MHz, CDCl3) §8.38-8.35 (1H, m), 7.87-7.75 (2H, m), 7.56-
7.37 (4H, m), 6.99-6.86 (4H, m), 4.78-4.65 (2H, m), 4.08-3.97 (3H, m), 3.21-
3.12 (2H, m), 2.95-2.82 (5H, m), 2.61-2.59 (1H, m), 2.40-2.30 {(2H, m), 1.72-
20 1.59(2H, m)
MS (ES’) m/z 446.3 (M + H)".
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sol vent evaporated in vacuo to yield an oil. The oil was partitioned with
wat er 15 and ethyl acetate. The organic |ayer was dried with Na2SO4,
filtered and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via preparative TLC plate (10%

met hanol / di chl oromet hane) to yield the title conpound as an oil. 20 136 WD
2004/ 022%6300p622658152003/ 027956 Exanpl e 22 PCT/US2003/027956

8- Cycl ooctyl net hyl -1 -(4-fluoro-phenyl )-1, 3.8-triaza-s pirof4.5l decan-4-one
Conpounds #582 0 N N H F 5 Cycl ooct anecar bal dehyde (0.676g, 4.8 nmol)
synt hesi zed according to the procedure described in Kawanoto, H et.al.
Tetrahedron 2001, 57, 981-986 was reacted with

1- (4-fluoro-phenyl)-1, 3, 8- trlaza-%@,ﬁp‘%ﬁS]decan 4-one (1 g, 4 mol) in

t et rahydr of ur an (anhydr ous 100 : t he addi t| on of sodium

triacet oxybolAf b ' iktrioze: - gant hen stirred 10

hien-2-xime aza 8] o
over ni ght at roomterrperatureI4 O‘gg%o&rgg@,mmbayer was partitioned with 1 N

sodi um hydroxi de, water and b ic layer was dried with sodium
sulfate and filtered to yield a clear resfgdue. Purification of the residue
by flash chromatography yielded the | ,_conpound as a white povvder VS
(electrospray) = 374.1 (MH) 15 AHQNMR O°NHiz, CDCI3) 61.1-1.9 (m 15H),
2.1 (d, 2H), 2.2-2.4 (m .3 (d, 2H), 4.7 (s, 2H), 6.4
(s, 1 H, 6.8-7.0 (m 4H). 8 PCT/ US2003/ 027956 Exanple 23
8- Cvcl ooctvlnethvl -1-(4-fl us (R -3-oxiranvl nethyl -1.3.8-tri aza-
spi rol 4. 51decan- 4- one Conpound #540 Q @)

5 1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro{4.5)decan-4-one {0.15g, 0.601
mmol) and 5-phenyl-thienyl-2-carbaldehyde (0.136g, 0.722 mmol) were
dissolved in dry tetrahydrofuran (12 mL). To the reaction mixture was then
added at 0°C sodium triacetoxyborohydride (0.192 g, 0.802 mmol) under
nitrogen atmosphere and the reaction mixture was stimed at room temperature

10 for 18 hours. The reaction mixture Was partitioned with 1N NaOH and ethyl
acetate. The organic layer was washed with brine, dried with Na_SO, filtered
and the solvent evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (2% methanol/dichloromethane) to yield the
titte compound as a solid.

15 'H NMR (300 MHz, CDCl3) §7.59-7.56 (2H, m), 7.38-7.33 (2H, m), 7.27-
7.22 (1H, m), 7.18-7.13 (1H, m), 7.05-6.92 (4H, m), 6.87 (1H, d, J = 3.6 Hz),
6.26 (1H, br s), 4.67 (2H, s), 3.75 (2H, s), 2.87-2.78 (4H, m), 2.40-2.30 (2H, m),
1.76 (2H, d, J = 14.1 Hz)

MS (ES’) m/z422.1 (M + H)".
20
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N 6NN F 5

8- Cycl ooctyl net hyl - 1- (4-fl uoro- phenyl }1, 3,8-tri aza-spiro[ 4.5)decan-4- one
(4, 3 g, 8 mol) was dissolved with NMP(150 nL) and stirred at 0C. Sodi um
hydri de (60% di spersion in oil, 0.75 g, 18.7 mmol) was added to the
reaction m xture which was then stirred an additional 30 m nutes at OC
S-(+)- pPMBRSRBydrin (1.88nl, 24 nmol) was added BAHUSHB/REACti on was
stirred 10 overnight at roomtenperature. The reaction was then partitioned
with water and ethyl acetate. The organic was dried with sodium sul fate and
filtered. The solvent was evaporated to yield the title conpound as an oil.
M5 (el ectrospray) = 430.5 (M#+#) "H NWR (300 MHz, CDCI3) S 1.1-1.8 (m 17H),
2.15 (d, 2H), 2.2-2.4 (m 15 2H) 85 (m 4H), 3.1 (m 2H), 4.0 (m
1H), 4.65 (d, 1 4.75 (d, 1H), g&aép_@ﬁﬁ 0O(m 4H) 138 WO 2004/ 022558

PCTI US2003/ 0 -FI }-3-oxiranylmethyl-8-(5-phenyl-thien-2-yl-methyl)-1,3,8-

3-13- (Benzvl - butyl - am pg)4. 5-R%N ABYldg#sasvcl ooctyl met hvl - 1- (4-fl uo
ro- phenvi)-1.3.8-tda %@M@tgg&y%m d#4 OH Os N NJ

-Nl N\ ~ 15

Cycl ooct yl net hyl - 1- (4-f 1 uor o- phe
spi ro[ 4. 5] decan-4-one (3.4 g,
m.), mxed with N butyl be
overni ght. The sol vent
by col um chr omat ogr aphy
10 The oil (2.2g, 3.7 mol
reacted with HC (11nL, [AMin di
were col |l ected by

xi ranyl methyl -1, 3, 8-triaza-

Nol d|§g Qed in absol ute ethanol (75
am Ne (8} /rfL 17Ms mmol ) and heated at reflux

eVaporated MAd the resulting residue was purified

%MeOH CH2L1 2) to yield the free base as an oil.

i ed in diethyl ether (1 Or) and

ether]) at OC. He resulting crystals

5 1-(4-Fluoro-phenyl)-8-(5-phenyl-thien-2-yl-methyl)-1,3,8-triaza
spiro[4.5)decan-4-one (0.105g, 0.249 mmol) was dissolved in N, N-
dimethytformamide (2.5 mL). To the reaction mixture was then added at 0°C
sodium hydride (60% in mineral oil, 13 mg, 0.323 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at 0°C for 40 minutes. To the

10 reaction mixture was then added (S)-epichlorhydrin (0.058 mL, 0.747 mmol) at
0°C. The reaction mixture was stirred at room temperature under nitrogen
atmosphere for 18 hours and partitioned with water and ethyl acetate. The
organic layer was washed with brine, dried with Na;SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via

15 flash chromatography (2% methanol/dichioromethane) to yield the title
compound as a solid.

'H NMR (300 MHz, CDCl,) §7.59-7.55 (2H, m), 7.38-7.33 (2H, m), 7.27-
7.22 (1H, m), 7.14 (1H, d, J = 3.6 Hz), 7.05-6.92 (4H, m), 6.87 (1H,d, J=3.5
Hz), 4.77 (1H, d, J= 4.8 Hz), 4.66 (1H, d, J = 4.8 Hz), 4.06-3.99 (1H, m), 3.76

20 (2H,s), 3.20-3.13 (2H, m), 2.95-2.82 (3H, m), 2.60-2.58 (1H, m), 2.38-2.30

(2H, m), 1.75-1.67 (2H, m)
MS (ES') m/z478.2 (M + H)".
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filtration and recrystallized with eethanol to yield 1g the title conpound
white powder. MS (electrospray) = 593.5 (M#H), 592.6 15 '"H NMR (300 IVHz,
cCb3oD) 31.1 (m 3H), 1.3-1.9 (m 15H), 2.1 (m 2H), 2.4 (m 2H), 2.9-3.6
(m 14H), 3.65-3.8 (m 2H), 4.2 (m 1H), 4.3-4.3 (m 3H, 4.8 (m 2H),
7.0-7.2 (m 4H), 7.4-7.7 (m 5H) 139 WO 2004/ 022558 PCTIUS2 0 0310 2 7 95 6
Exanpl e W&20848328f80ct vl net hyl - 343- [ 2- ( 3. 4- di net hoxy- PREHSA§3/0279%6

oxyl - 2- (R) - hydr oxy-
propyfl-1-(4-fluoro-phenvl)1l.3.8-triaza-spiro[4.5]decan--one Conpound #105
OHO(R N JNJ ON .100 0 F 5 3, 4-D net hoxyphenet hyl al cohol was
dissolved in NWP (2 m-) and stirred for 30 mn. NaH (60% di persion in oil)

was added and the m xture was Stgxape@ 170r thirty m nutes.
8- Cycl ooct yl mithyl-lh(4 fl uoro-henxi ) - 3 (S_ .

oxi r anyl met hif3-PICEO-RNENY} 1:5,(2-DEOP ' id S:thlriazasspiroldcbldecan-4pnes mmi ol ) was
added and the reaction was sti r 666 &)hgr#gg,ght at roomterrperature The 10
reaction was partitioned with safurated NaHCO3 sol ution and ethyl acetate.

The organic |ayer was dried with MySO4,

in vacuo to yield crude produc i )
chromat ography (AcCNi wat er)
trifluoroacetate salt as a g

red and the sol vent evaporated
y reverse phase

npound as a

ray) = 612.1 (MH+), 522.0,

402.2 15 "H NWR (300 MHzTTD30D) 1. : 14H), 2.0-2.1 (m 4H),
2.2-2.4 (m 2H), 2.8 (t, 2H) 3.0 (d, 2 .35-3.8 (m 13H), 3.9 (m 4H),
4.7 (m 2H), 6.8 (m 3H), 7.1 (m 4H) 1 2004/ 022558 PCT/ US2003/ 027956
Exanpl e 26
F
5 1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.25 g, 1.00

mmol) was dissolved in dry toluene (10 mL). To the reaction mixture was then
added 4-propyl-cyclohexanone (0.14g, 1.00 mmol), powder molecular sieve 4A
(0.5g) and the reaction mixture was refluxing for 18 hours under nitrogen
atmosphere. The reaction mixture was cooled to room temperature and
10 filtered trrough Celite. The Celite cake was washed with dry dichloromethane
and the combined filtrate evaporated in vacuo to dryness. The residue was
dissolved in dry tetrahydrofuran (4 mL) and dry methanol (0.5 mL). To the
solution was then added sodium cyanoborohydride (21 mg), the pH of the
solution was adjusted to pH 4 with a few drops of glacial acetic acid and the
15 reaction mixture was stirred for 48 hours at room temperature under nitrogen
atmosphere. The reaction mixture was partitioned with 1IN NaOH and ethyl
acetate. The organic layer was dried with Na,SQO,, filtered and the solvent
evaporated in vacuo to yield a crude oil. The crude oil was purified via flash
chromatography (gradient 2-4% methanol/dichloromethane) to yield the title
20 compound.
'H NMR (300 MHz, CDCl3) §7.02-6.93 (4H, m), 6.54 (1H, br d, J = 9.1
Hz), 4.67 (2H, s), 3.05-2.70 (4H, m), 2.38-2.15 (3H, m), 1.9-1.11 (15H, m),
0.94-0.84 (3H, m)
MS (ES") m/z 374.0 (M + H)".
25
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2- Acet vl am no- 343- 18- cvcl ooct vl net hyl - 1- (4-f | uor o- phenyl ) - 4-oxo-1. 3. 8-tri aza
- spirof4.51dec-3-vll-2-(R)-hydroxv-oropyl sul fanylj-propionic acid Conpound
#1000 OH fQKNi(ORH S/f Narmy OOHO 5 F 1-(4fluorophenyl
-3R-oxarinyl - met hyl - 8-cycl ooctyl nethyl -1, 3, 8-tri aza- spiro[ 4. 5] decan-4-one
(0.06 g, 0.14 mol) was dissolved in absol ute ethanol /{] } m xed with

N acet y|WO3WOMIRES 68 ny, 0.42 mol) and heated to 7BEVURIBYRIGHt. The

sol vent was evaporated and the resulting residue was purified 10 by revere
phase chromat ography (AcCNwater) to yield the title conpounds as a
trifluoroacetate salt as a solid. M5 (electrospray) = 593.8 (MH#). Exanple
27 15

1- (4- Fl uor o- phenvl) - 8- pent anet hvly_ﬂ%t hvl - 1. 3. 8-triaza-spirof 4. 51decan-4
- one Conpound #583 O N IH N F 141 2004/ 022558 PCTI US2003/ 027956

Pent amet hyl benzal dehyde (zBrgmomsthyl-fsmethylnaphthalens | y avail abl e) was react ed
with 1-(4-Fluoro-phenyl)-1, 3, 8- trlaza sto[4 5] decan-4-one (5.5 g, 20

nol ) in tetrahydrofuran (anhydroys, 280 nL), with addition of sodium

tri acet oxyborohydride (8.2 g. 42 pl )] at OC. The reaction was then stirred
5 overnight at room tenperature.~ TN 3anic layer was partitioned with 1 N
sodi um hydr oxi de, water and bri ganic layer was dried with sodi um

1,8-Dimethyi-naphthalene (1.30 g, 8.32 mmol) was dissolved in dry
5 carbon tetrachloride (80 mL). To the reaction mixture was added N-
bromosuccinimide (1.39 g, 7.82 mmol), dibenzoyl peroxide (6 mg, catalyst) and
the reaction mixture was refluxing for 6 hours under nitrogen atmosphere. The
reaction mixture was cooled to room temperature, a precipitate formed on
cooling and the precipitate was separated by filtration. The filtrate was
10 evaporated in vacuo to yield the title compound as a solid which was used in

further steps without additional purification.

Example 19
1-{4-Fluoro-phenyl} 8-(8-methyl-naphthalen-1-yimethyl}-1,3,8-triaza-spiro[4.5}-
15 decan-4-one Compound #547

F’
1-Bromomethyi-8-methyl-naphthalene (1.72 g, 7.31 mmol) and 1-(4-
fluoro-phenyl)-1,3,8-triaza-spirof4.5)decan-4-one (1.29 g, 5.17 mmol) were

dissolved in N, N-dimethylformamide (50 mL). Potassium carbonate (2.4 g,
20 15.52 mmol) and potassium iodide (0.02 g) were added and the reaction

mixture was stirred at 30°C under nitrogen atmosphere for 18 hours. The

reaction mixture was partitioned with water and ethyl acetate. The organic

fayer was washed with brine, dried with Na,SQ,, filtered and the solvent

134



sulfate and filtered to yield the title conmpound as a white powder. M

(el ectrospray) = 410.5 (M#), 250.0 "H NWR (300 MHz, DVMSO-d6) 6 1.6 (d, 2H)
2.2-23 (m 17 H), 2.6-2.8 10 (m 4H), 3.55 (s, 2H), 4.5 (s, 2H), 6.8 (m
2H). 7.1 (t, 2H), 8.65 (s, 1H Exanple 28 1-(4-Fluoro phenvl | - 3R-oxira
nvl met hvl - 8- pent anet hyl phenvtnet hvl -1. 3. 8-tri aza- I ro[ 4. 51decan- 4- one
ConpoundVe 84023580 (R *kIC N N 0 15 F 1-(4-Fl uor CHHeR027%8% pe nta m
ethylp henyl nethyl-1, 3, 8-triaza- spiro[4.5]decan-4-one (0.6 g, 1.46 muol)
was di ssolved with NW (5 nL) and stirred at roomtenperature. Sodi um

hydri de (60% di spersion in oil, 0.11 g, 1.6 mmol) was added and the m xture
stirred an additional 30 minutes. S-(+) 20 epichlorohydrin (0.3 m, 3.2

mol ) was ag [ it omterrperature
The reacti on%?%gtr{g%gttg?'??(ﬁﬁdﬁ%t@ .\r/\r/;e{(gl(r}he %ﬁ”ﬁ% w}?&sgg%%d;t e. The organic

was dried wirom dielbyl athesiglyfelditee tlleccomppund asp sotide  sol vent was evaporated to

W0 201141 022555 FOITOLobOTos0GkEs Titedlrd GHORDFR @ thirmf0. 1 (M) 25 242
3- 13- ( Benzv7-3%n.30 (4Hinj 6)985-9232Hhm)i 6@6-§2 (@Pyin), 6124-(1 - tirls) dr66- phenyl ) - 8-
gegt amet kvl HI-ﬁl@Yﬁ'H%t(QH's)]a 2 @l L) 28682981419 25519584 NG 720mPound #280  CH
(2H, d, J= 14.1 Hz)
MS (ES’) m/z 404.2 (M + H)'.

Example 20
10 1-(4-Fluoro-phenyl}-8-(8-methyi-naphthalen-1-yimethyl}-3-(R)}-oxiranylmethyl-
1,3,8-triaza-spirol4.5ldecan-4-one Compound #553

d‘o&

F
1-(4-Fluoro-phenyi}-8-(8-methyl-naphthalen-1-yimethyl)-1,3,8-friaza-
spirof4.5}-decan-4-one (0.91 g, 2.25 mmol) was dissolved in N, N-

15 dimethylformamide (10.5 mL). To the reaction mixture was then added at 0°C
sodium hydride (60% in mineral oil, 117 mg, 2.93 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at 0°C for one hour, then
warmed to room temperature. To the reaction mixture was then added (S)-
epichlorhydrin (0.53 mL, 6.76 mmol). The reaction mixture was stirred at room

20 temperature under nitrogen atmosphere for 18 hours and partitioned with water
and ethyl acetate. The organic layer was washed with brine, dried with
Na,;S0Q,, filtered and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (2.5%
methanol/dichioromethane) to yield the titie compound as a foam.

25 *H NMR (300 MHz, CDC3) §7.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.39-
7.30 (4H, m), 6.99-6.92 (2H, m), 6.88-6.83 (2H, m), 4.76 (1H, d, J = 4.8 Hz),
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5 1-(4-Fl uoro-phenyl)-3R-oxiranyl met hyl - 8- pent anet hyl phenyl net hyl
1,3,8-triaza-spiro[4.5]decan-4-one (0.1 g, 0.21 nmol) was dissolved in
absolute ethanol (75 nmL), mxed with N butyl benzylam ne (0.1 nL, 0.6 mmuol)
and heated at reflux overnight. The solvent was evaporated and the
resultin resi due was purified by reverse phase chromato ra_ngl (AcCN wat er)
to yiel NOIWPREBtjt ]| e conpound as an oil. M (el ec?@’éﬂgﬁpfgw’}9 629.2 (M),
468.9, 315.3, 311.9, 161.1 'H NWR (300 MHz, CD3OD) 8 1.0 (m 3H), 1.3 (m 2
H, 1.8 (m 2H), 1.9 (m 2H, 2.25 (d, 9H), 2.3(s, 6H, 3.2 (m 3H, 3.4
(m 4H, 3.9 (m 3H), 4.15 (m 1H, 4.4 (m 4H), 4.8 (m 2H), 7.0 (m 3H),
7.5 (m 9H). 15 143 WD 2004/ 022558 PCT/ US2003/ 027956 Exanple 30

8- (2- Chl or0-46a4t(ﬁnfd YL gL 0ol 2 a) 2913 41 (eftr ), mmtgmﬂ)) 3
R- oxi ranvl net hyl - 3.8-tr1aza-spiro(4.5ldecan-4-one ound #578 OJ (R O
FaC 6 NN @60R. sq:(1y m), 2.30-2.22 (2H, m), 1.70-1.62 (2H, m)

8- (2- Chl or o- 6- trmgq(ggygpzt‘{wlz(p*enﬁgl) 1-(4-fluoro-phenyl)-1,3,8-triaza-

spi ro[ 4. 5] decan- 4- one nol ) was di ssolved with NWP (20 m -) and
stirred at roomtenperature. Sodium hydride (60% di spersion in oil, 0.066 g,
0.95 mmlg was added and the m xtggowes stirred an additional 30 mnutes.
S-(+)-epichl orohydr| n (0 114 m "‘5—L|") was added and4t he reaction was 10

stirred over 3partitioned

with water grpg ox £ fan @a&r ifihé. d:@éhd\t dpid! Um sul fate and
filtered. Th orvent was evaporate Y :%Tmund as an oil.
'H NMR (300 MHz, CDCI3) 8 1.6 (m zﬂggzs(mz ,27(m 2H), 2.9 (bt,

2H), 3.1 (m 1H), 3.8 (s,
(m 15 2H), 6.95 (m

46(d 1H) 4.8 (d, 2H), 6.8

2H)

CH,

F
10 8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R)-oxiranylmethyi-1,3,8-
triaza-spirof4.5)decan-4-one (0.022 g, 0.048 mmol) and N-acetyl-L-cysteine
(0.03 g, 0.184 mmol) were dissolved in ethanol (1 mL). The reaction mixture

was heated at 80°C for 18 hours, then cooled to room temperature and the
solvent evaporated in vacuo to yield an oil. The oil was partitioned with water

15 and ethyl acetate. The organic layer was dried with Na;SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
preparative TLC plate (10% methanol/dichioromethane) to yield the title
compound as an oil,

20

136



WO 2004/ 022558 PCTI US20031027956 Exanple 31

3-[3-(Benzvl - butyl -am noF2- (S) - hvdr oxy- propvl | -8-(2-chloro-6-trifluoronethvl
- benzvl)-1-(4-fluoro-phenvl)-1.3,8-triaza-spirol 4.51decan-4-one Conpound
#456) OH O (s NN F3SCNMN I / 1 F

8-(2-Chl oro-6-trifluoronethyl-benzyl)-1-(4-fl uoro-phen ﬁz

oxi r any WREIMN2PB3, 8-t ri aza- spiro[ 4. 5] decan- 4-one (B 2603/0@9 mol ) was

di ssolved in absolute ethanol (0.5 nmL), mxed with N butyl benzyl am ne (0.05
m., 0.4 mmol) and heated at reflux overnight. The sol vent was evaporated 10
and the resulting residue was purified by reverse col um chronat ography
(AcCN'water) to yield the title conpound as an oil. MS (el ectrospray) =
661.0 (MH), 571.1, 331.4 145 V\@x'a’ﬂ 1B/2922558 PCT/ US2003/ 027956 Exanpl e 32

{1-1{3-18-Cycl ooctyl met hyl - | - ( 4- oro P envtl -4-oxo-1.3
8-triaza-spir thyl-1- 4-ﬂuoro- hen 3 8-triaza-spiro[4.5]decan-4-one

3-y11-2-(9)- hy&oxy- propvl)-(4- Lndagysay | ) - car banovf - 2- net hyl - propyl ) -
carbami c acid tert-butyl ester %npouna #';9 O /0 HN ON""~ a0%;j HOO
(S NMrN CNO 5F

8- Cycl ooctyl net hyl -1 -(4-fl uoro-pheny

F
5 Cyclooctanecarbaldehyde (0.676g, 4.8 mmol) synthesized according to
the procedure described in Kawamoto, H. et.al. Tetrahedron 2001, 57, 981-986

was reacted with 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (1 g, 4
mmol) in tetrahydrofurah (anhydrous, 100 mL), with the addition of sodium
triacetoxyborohydride (1.2g, 6 mmol) at 0°C. The reaction was then stirred

10  overnight at room temperature. The organic layer was partitioned with 1N
sodium hydroxide, water and brine. The organic layer was dried with sodium
sulfate and filtered to yield a clear residue. Purification of the residue by flash
chromatography yielded the titie compound as a white powder.

MS (electrospray) = 374.1 (MH+)

15 'H NMR (300 MHz, CDCl,) § 1.1-1.9 (m, 15H), 2.1 (d, 2H), 2.2-2.4 (m,

2H), 2.7 (d, 4H), 3.3 (d, 2H), 4.7 (s, 2H), 6.4 (s, 1H), 6.8-7.0 (m, 4H).
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benzyl am no) - propyf-1,3.8-triaza-spiro[4.5]decan-4-one (0.05 g, 0.091 mmol)
was dissolved in DVF (1 nL), mxed with BocD-Valine (0.02 g, 0.091nmol),
HBTU (0.035 g, 0.09 nmol) and diisopropyl ethylamne (0.1nL) and stirred 10
overnight at roomtenperature. The reaction m xture was partitioned W th
saturated NaHCO3 and ethyl acetate. The organic layer dried with M504,
filteredVQWI2RB8s0l vent evaporated in vacuo to yi e'fqlﬁ%gmf”??ﬁ% conmpound as
an oil. Ms (electrospray) = 751.5 (M#), 749.8, 373.6, 372.8,203-1,171.1
15 146 WO 2004/ 022558 PCTI US2003/ 027956 Exanpl e 33 8- Cycl ooctyl met hvl -1
-(4-fluoro-ph enyl)-3-i2-(S)-hyd roxv-3-(pyridin-4-vlam no) -
propyll-1, 3, 8-triaza-spiro[ 4.5l decan-4-one Conpound #36 0 OH O N (s)

ﬁ) athsol ute et hanol

Cycl ooct yl rreth | - 1-(4- quoro
spi ro[ 4. 5]decC logeiyimeRivi1-{4. : SN S :

(1 ), mxed with 4- A@gﬁgpﬂdedbﬁlﬂ’-oﬁ@cém@;nd@ﬁo mml) and heated at refl ux
overni ght. The sol vent was evaporate the resulting residue was purified
by reverse phase col um chromat ography (Ac itrile/water) to yield the
title 10 conpound as an oil. '"H NWVR (300 (R CDoD) 81.35 (m 2H), 1.5-1.7
(m 13 H, 1.9 (s, 9H, 1.95 (m 1H). 4 ( 2H), 3.1 (d, 2H), 3.2 (m
2H), 3.4 (m 2H), 3.55 (d, 2H), 4. m 7 4.15 (m 1H), 4.3 (m 1H), 6.8
(d, 2H, 7.1(m 4H, 8.1(d, 2H. 1% Ex | ey 34

3- (13- Am no- 2- (R) - hydr oxv- propel )= N(4-fN\oLb- phenyl ) - 8- ( B- met hyl - napht hal en-

l1-ylmethyl)-1,3,8-triaza-spiro[/.51 n"h? one Conmpound#438 O JOH N 3 IRJ

5 8-Cyclooctyimethyl-1 -(4-ﬂuoro—phenyl)-1 ,3,8-triaza-spiro[4.5]decan-4-
one (4, 3 g, 8 mmol) was dissolved with NMP(150 mL) and stirred at 0°C.
Sodium hydride (60% dispersion in oil, 0.75 g, 18.7 mmol) was added to the

reaction mixture which was then stirred an additional 30 minutes at 0°C. S-(+)-
epichlorohydrin (1.88ml, 24 mmol) was added and the reaction was stirred
10 overnight at room temperature. The reaction was then partitioned with water
and ethyl acetate. The organic was dried with sodium sulfate and filtered. The
solvent was evaporated to yield the title compound as an oil.
MS (electrospray) = 430.5 (MH+)
'H NMR (300 MHz, CDCl3) § 1.1-1.9 (m, 17H), 2.15 (d, 2H), 2.2-2.4 (m,
15 2H), 2.5-2.85 (m, 4H), 3.1 (m, 2H), 4.0 (m, 1H), 4.65 (d, 1H), 4.75 (d, 1H), 6.8-
7.0{m, 4H)
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N NH2 O F 1-(4-Fluoro-phenyl)-8-(8-nethyl-naphthal en-1-ylnethyl)-3-(Sy 20
oxi ranyl nethyl -1, 3,8-triaza-spiro[4.5]decan-4-one (0.06 g, 0.13 nmol) was
147 WD 2004/ 022558 PCT/ US2003/ 027956 di ssolved in ethyl alcohol (2 nL) and
met hyl al cohol (0.4 nL). To the solution was then added concentrated

ammoni um hydroxide (1 nL) and the reaction mxture was stirred at 40C for

O'_\I/—\

two hour¥ORW4M226Bessure flask. The solvent was theRCEVENOYRI®H in vacuo to
yield a crude oil. The crude oil was purified via 5 flash chromat ography
(5.0% ammonia 2.0 Min nethanol /dichloronmethane) to vyield the title
compound as a foam 'H NWR (400 MHz, CDCI3) 57.77-7.75 (1 H m, 7.71-7.68
(1 H m, 7.37- 7.30 (44, m, 6.97-6.91 (2H, m, 6.87-6.83 (2H, m, 4.74
(2H, s), 4.0 (2H, s), 3.79-3.74 3.57-3.52 (1 H m, 3.41-3.36 (1H,
m, 3.11 (3H, s 2.91 10 2.74 (4%?8_%1%@2. 66-2.61 (1H, 2.30-2.23 (2H,
M. 1.66 (2H buty-aming)2-(S) B4y ,
R) - 8- Acenapht hen- bhenmﬂ,318-triaza—sgiro14.5|decan-4-one Compound #64
yl - 3- ( 3- am no- 2- hydr oXy- -propelr)-I-(4-11doro- phenyln)- 15
,3,8-triaza-spirof4.51decan-4-one Conpound &4 0 R NOH N N (S) J NHZ
F (R)-8-Acenapht hen-1-yl -1-(4-fl uorg phen )-3-(R) oxiranyl nmethyl-1, 3, 8-
triaza-spiro[4.5] decan-4-one (0.514 dy 1/1 nmol ) was di ssol ved i n ethyl
al cohol (16 nlL). To the sol ution/wa adde¢éd concentrated ammoni um 20
hydr oxi de (8 nlL) and the reacgtd i wa irred at 40C for two hours
and a half in a pressurg : nt s?t hen evaporated in vacuo to

5 Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(R)-oxiranylmethyl-1,3,8-triaza-

spiro[4.5]}decan-4-one (3.4 g, 8 mmol) was dissolved in absolute ethanol (75
mL), mixed with N-butylbenzylamine (3.1 mL, 17.6 mmol) and heated at reflux
overnight. The solvent was evaporated and the resulting residue was purified
by column chromatography (5% MeOH/CH,CI,) to yield the free base as an oil.

10  The oil (2.2g, 3.7 mmol) was dissolved in diethyl ether (10mL) and reacted with
HCI (11mL, [1M in diethylether]) at 0°C. He resulting crystals were collected by
fitration and recrystallized with eethanol to yield 1g the title compound white
powder.

MS (electrospray) = 593.5 (MH+), 592.6

15 'H NMR (300 MHz, CD;0D) 5 1.1 (m, 3H), 1.3-1.9 (m, 15H), 2.1 (m, 2R),
2.4 (m, 2H), 2.9-3.6 (m, 14H), 3.65-3.8 (m, 2H), 4.2 (m, 1H), 4.3-4.3 (m, 3H),
4.8 (m, 2H), 7.0-7.2 (m, 4H), 7.4-7.7 (m, 5H)
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"H NWVR (400 MHz, CDCl3) 157.68-7.65 (1 H m, 7.60 (114, d, Jr 8.2 Hz),
7.52-7.49 (2H, m, 7.43 (1H, t), 7.26 (1H d), 7.03-6.94 (4H m, 4.97-4.94
(1H, 25 m, 4.76-4.72 (2H, m, 3.74 (1 H br s), 3.55-3.48 (2H, m,
3.38-3.32 (2H, m, 148 WD 20041022558 PCT/ US2003/1127956 3.16-3.03 (2H,
m. 2.88-282 (2H, n') 2.59 (11H, br s), 2.44-2.41 (2H, m, 2.31- 2.24 (1 H,
m, 1.76YQ209902255 M5 (ES4) miz 475.2 (M + H). 5P<§(E$%B?3@224’66(R)
8- Acenapht hen-1| -yl - (4-f| uor o- phenvl) - 3- (2- hvdr oxy- 3- met hyl am no- ( S) -
propvl } 1. 3,8-triaza-spirof4.51ldecan-4-one Conpound #437 OOH (R) NNN H
F (R)-8-Acenapht hen-1-yl-1-(4-fluoro-phenyl)-3-(R) oxiranylnethyl-1,3,8- 10
triaza-srro(4.5] decan-4-one (0.045 g, 0.098 mmol) was dissolved in ethyl
al cohol (2 nL). To the solution vagmplaes added a sol ution of 2. OM
met hylam ne in THE (1 rrL) and the reaction mxture was stirred at 40C for
two hours and8LYeigpgtyimgthy ginrethoxy-phemnyl ZriRH¥dIONhen evaporated in
vacuo to yi ufi®#1g¥z, CDCl 3)
57.68-7.64 ( , d, = 8. , ) . , m, 7.45
(1H, t), 7.26- 7.24 (1H n, 7.03-6.94 (4H 9, 4.96-4.93 (1H m), 4.78-4.73
(2H, m, 3.86-3.83 (1H, m, 3.55-3. 47 (2 m, 3.37-3.30 (2H, m, 3.16-2.99
(2H, m, 2.87-2.79 (2H, m, : fNm), 2.52-2.23 (6H m,
1.75-1.61 (2H, m 20 M ( NM + H). 149 WD 2004/ 022558
PCT/ US2003/ 027956 Exa )J

yNy~=3- 12 ydr oxv-3- (pvridin-4-yl am no) -
ldecanq4- one npound #327

8- Acenapht hen- 1-v1-1-
propvll-1.3.8-triaza

/
o)
F 0
/
5 3, 4-Dimethoxyphenethylalcohol was dissolved in NMP (2 mL) and

stirred for 30 min. NaH (60% dipersion in oil) was added and the mixture was
stirred for thirty minutes. 8-Cyclooctylmethyl-1-(4-fluoro-phenyl}-3-(S)-
oxiranylmethyi-1,3,8-triaza-spiro[4.5]decan-4-one (0.2 g, 0.46 minol) was
added and the reaction was stirred overnight at room temperature. The

10 reaction was partitioned with saturated NaHCO; solution and ethyl acetate.
The organic layer was dried with MgSQ,, filtered and the solvent evaporated in
vacuo to yield crude product. Purification by reverse phase chromatography
{AcCN/water) yielded the title compound as a trifluoroacetate salt as a solid.

MS (electrospray) = 612.1 (MH+), §522.0, 402.2

15 'H NMR (300 MHz, CD,0D) § 1.3-1.8 (m, 14H), 2.0-2.1 (m, 4H), 2.2-2.4
{m, 2H), 2.8 {t, 2H), 3.0 (d, 2H), 3.35-3.8 (m, 13H), 3.9 (m, 4H), 4.7 (m, 2H), 6.8
{m, 3H), 7.1 (m, 4H)
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OOH NXN NH | / -N F 5 8-Acenapht hen-1-yl-1-(4-fluoro-phenyl)-3-(R)

oxi ranyl nmethyl -1, 3,8- triaza-spiro[4.5] decan-4-one (0.100 g, 0.21 nmol) was
di ssolved in absolute ethyl alcohol (0.5 nmL), m xed with 4-am nopyridine
(0.2 mM-) and heated at reflux overnight. The solvent was evaporated and
the resulting residue was purified by reverse phase chromatography

( MeCN wY@R0M48235i el d the title 10 conpound as in qu:T/UW%?(PﬁPg“ 38

(R) - 8- Acenapht hen-1| -yl - 1- (4- (| uor o- phenyl ) - 3- ( 2- hydr oxv- 3- (pyri di n- 2- vl am no
)- (R -propvll-1.3.8-triaza-spiro[ 4.5l decan-4-one Conpound #421 O,,\OH (Po
NNNH, / N 15 F Sodi um am de (0.0085g, 0.21 mml) and 2-am nopyridi ne
(0.0165g, 0.17 nmmol) were suspended in toluene (0.25 m-) and benzene (0.15

m). To the reaction mxture wasphhg dded

(R - 8- Acenapht hen-1-yl - 1- (4-fl uoro- pnen 1).3-(S )

oxi ranyl met h m ' : h X aga- 0.21 20 mmol ).
The m xture B OUBINERN- oIS lirafnt b adgPebRsbufgwn to 150 WO
2004/ 022558 m@%u\s/ fL @-'ﬂ rg\{)‘r)n 2) gr lare éna part ned with brine
and di chl oromet hane. The organic | #%0 was washed with brine, dried with

Na2SH4, filtered and the sol vent gavaporat ed in vacuo to yield a crude oil.

The crude oil was purified vi sh chron&f_lography (3.25% ammnia 2.0 Min
met hanol /di chl or onet hane) tle corrpound as an oil.

2D

Y

O

1-(4fluorophenyl)-3 R-oxannyl-methyl-8-cyclooctylmethyl-1 ,3,8-riaza-
spiro{4.5]decan-4-one (0.06 g, 0.14 mmol) was dissolved in absolute ethanol (1
mL.), mixed with N-acetylcysteine (68 mg, 0.42 mmol) and heated to 70°C
overnight. The solvent was evaporated and the resulting residue was purified
10 by rever-e phase chromatography (AcCN/water) to yield the title compounds
as a trifluoroacetate salt as a solid.
MS (electrospray) = 593.8 (MH+).

Example 27
15 1-(4-Fluoro-phenyl)-8-pentamethylphenylmethyl-1,3,8-triaza-spirof4.5]decan-4-
one Compound #583

!

NH
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"H NWR (300 MHz, CDC13) 57.98-7.96 (1 H m, 7.69-7.65.(I H m, 7.60 (1 H,
d J =8.2 H), 7.53-7.51 (2H, m, 7.47-7.40 (1 H m, 7.28-7.26 (1H, m,
7.03-6.92 (4H, m, 6.66-6.47 (3H m, 5.08-5.04 (1 H mM, 4.98-4.94 (1H, m,
4.79-4.73 (2H, m, 4.0-3.94 (1H, m, 3.72-3.61 (2H, m, 3.57-3.49 (1H, m,
10 3.40-3.28 (2H, m, 3.14-3.02 (2H, nm, 2.85-2.81 (1 H n) 2.44-2.26 (3H,
M, 1. WRWREBH ) MBS (ES) nh 552.3 (M + H ExBRJie24g/04mse

1- (4- Fl uor o- phenyl ) -4-o0xo-1, 3. 8-tri aza-spi ro[ 4. 5] decane- 8-car boxNi ¢ aci d
tert- butvl ester Conpound #535 O O~-NNH N O F D -tert-butyl

di carbonate (2.2 g, 10.0 nmol) and 1-(4-fluoro-phenyl)-
1,3,8-triaza-spiro[4.5]decan-4-one (2.5 g, 10.0 nmol) were dissolved in 20
di oxane (50 nl) punthn¥éityifentaldPydd-(4.g, 29 HimbINcoiHeREM) Bvarasl e (1.7 9, 20

mmol ) was then added and the reaction m xture was stirred at room
t enper at ur e ARSI Tr(dFoorr-eheny i dridazanipirgld - Sscansd-one -3 @2% i on i xture

was concent hﬂﬁ&ﬁniﬁmﬁﬁﬁ&&aﬂ%h blid, Rb@MES with bditvil R soditid et hyl acetate. The
organi c |l ayer was washed with brine, dried with Na2SO4, filtered and the 25

sol vent evagscatosdorahydrige (&2 goA3Mepl ak0°6o Thg reaction was then stiredi on fr om hot
ethyl aget Wb | : ' hd. 151 WO
2004/ 022 58%%#?%5Bo%ﬁ%@%yééﬁrﬁ %'H('%’begﬁﬁﬁg@m&?wg .25 (1H, brs),
7. 0- 6. 95 ( 2spdiny hygrogde, gvatey apdprine)The grganic (aypf, was)dried wiig sedign (2H, nj,
3.65-3. 40 ( . 8- M), 1.48 (9H, s) MS
(ES) iz s%'faié‘;mﬁ%@%wéég‘:gf"s cBhpoungats e poiddr
- (4-f 1 uor o- phenW§ (electrospray) = 418.54MH# L 230.8| decan- 4- one

"H NMR (300 MHz, DMSO-dg) 1.6 (d, 2H), 2.2-2.3 (m, 17 H), 2.6-2.8

10 (m, 4H), 3.55 (s, 2H), 4.5 (s, 2H), 6.8 (m, 2H), 7.1 (1, 2H), 8.65 (s, 1H.

Example 28
1-{4-Fluoro-phenyl}3R-oxiranyimethyl-8-pentamethylphenyimethyl-1.3 8-triaza-

spirof4.5]decan-4-one Compound #584

H o} (R) $0
0
F

1-(4-Fluoro-phenyl)-8-pentamethylphenylmethyl-1,3,8-triaza-
spiro[4.5]decan-4-one (0.6 g, 1.46 mmol) was dissolved with NMP (5 mL) and

15

stirred at room temperature. Sodium hydride (60% dispersion in oil, 0.11 g, 1.6
mmol) was added and the mixture stirred an additional 30 minutes. S-(+)-

20 epichlorohydrin (0.3 ml, 3.2 mmol) was added and the reaction was stirred
overnight at room temperature. The reaction was then partitioned with water
and ethyl acetate. The organic was dried with sodium sulfate and filtered. The
solvent was evaporated to yield the titte compounds as an oil.

MS (electrospray) = 466.1 (MH+)

25
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Conpound #536 O N. NDOH O F 10 2-iodoethane (0.47 g. 3.0 nmol) and
1-(4-fluoro-phenyl}1,3,8-triaza- spiro[4.5]decan-4-one (0.6 g, 2.4 mol)
were dissolved in acetonitrile (15 nL). Potassium carbonate (0.66 g, 4.8
mmol ) was then added and the reaction mxture was stirred at room
tenperature under nitrogen atnosphere for 18 hours. The reaction m xture
was par tWQPWHEASH®i t h water and di ethyl ether. The 1BCHPEARYE™8yer was
washed with brine, dried with Na2SO4, filtered and the solvent evaporated
in vacua to yield a crude oil. The crude oil was purified via flash
chr omat ogr aphy (30-50% et hyl acetate | hexane) to yield the title conpound
as an oil. "H NWMR (300 MHz, CDC13) 57.03-6.93 (4H, m, 6.46 (1 H br s),
4.67 20 (2H, s), 2.82-2.69 (4H, A (2H q), 2.31-2.21 (2H, n,

1.

1.81-1.76 (2H, t 'IVS_(EES") mz 278.2 (M + H'. 152 VD
2004/ 022558 P 2+ Sirhydeoxyrpropyl]-1-(4-fluoro-phenyl}-8-

8- (4- Chl oro-@m@:%ﬁ% ﬁ,ﬁqm &hgw,s?a plaenvilols Bo8sahldl e onpln@fideo51decan- 4- one

Conmpound #5
1- (4-Fl uoro-phenyl)-1,3,8-triaza-spiro(4.5]d n-4-one (3.0g, 12.03 nmol)
were dissolved. in dry

and 4-chl oro- benzal dehyde (2.03g, 14. &4 mmuol
tetrahydrofuran (120 nL). To the reactyon m3\ure was then added at 0C
| ) under nitrogen atnosphere

and the reaction m xture\ywas rloom N erature for 18 hours. The
10 reaction m xture was t iti/onge-w th | N NaOH and ethyl acetate. The

F
5 1-(4-Fluoro-phenyl)-3R-oxiranylmethyl-8-pentamethylphenylmethyl-

1,3,8-triaza-spirof4.5)decan-4-one (0.1 g, 0.21 mmol) was dissolved in absolute
ethanol (75 mL), mixed with N-butylbenzylamine (0.1 mL, 0.6 mmol) and
heated at reflux overnight. The solvent was evaporated and the resulting
residue was purified by reverse phase chromatography (AcCN/water) to yield
10  the title compound as an oil.
MS (electrospray) = 629.2 (MH+), 468.9, 315.3, 311.9, 161.1
'H NMR (300 MHz, CD30D) 8 1.0 (m, 3H), 1.3 (m, 2 H), 1.8 (m, 2H), 1.9
(m, 2H), 2.25 (d, 9H), 2.3(s, 6H), 3.2 (m, 3H), 3.4 (m, 4H), 3.9 (m, 3H), 4.15 (m,
1H), 4.4 (m, 4H), 4.8 (m, 2H), 7.0 (m, 3H), 7.5 (m, 9H).
15
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organic | ayer was washed with brine, dried with Na2SO4, filtered and the
sol vent evaporated in vacuo to yield a crude oil. The crude oil was purified
via flash chromatography (3.5% met hanol / di chl oromet hane) to yield the title
compound as a white foam 15 "H NWR (300 MHz, CDCI3) 57.30-7.15 (4H m,

701687g . 4.63 (2H, s), 3.47 (2H, s), 2.78-2.65 (4H, m, 2.31-2.0
( 2H, 60400225 (2H, M) M (ES) mz 374.1 (M + BST/USHBI0XH56 2004/ 022558
PCT/ U820031027956 Exanpl e 42 8

(4-Chl oro-benzvl|-1-(4-fluoro-phenyl)-3-(R)-oxiranvl methyl-1.3.8-tri aza-

spiro[ 4. 51decan-4-one Conpound #513 F d NO (R O5

8- (4- Chl oro-benzyl } 1- (4-fl uoro-phenyl)-1, 3,8-triaza-spiro[4.5)decan-4- one
(0.220g, 0.588 mmol) was di ssol V}gahg{e%cl\l-di met hyl formam de (2.2 nL). To
t he reaction mxture was then ad SOdI um hydrlde (60%| n mneral
oil, 31 ng, B2 0 QiRe Nz} pDRETYN-S pethybact i on m xture
was stirred at 0C foq ri d-gga -E‘Sn ghgture was then added (S)
10 epichlorhydrin (O: Mg‘nwoij—aé‘@%eactl on m xture was
stirred at roomtenperature under nit#fpgen atnosphere for 18 hours and
partitioned wth water and et hyl : gani c | ayer was washed with
brine, dried wth Na2894 filter Wnt evaporated in vacuo to
yield a crude oil. The &t uriJfied Via flash chromat ography (2%
met hanol / 15 di chl or onet hpere ‘ €l dNfhe title conpound as a foam 'H NMR
(300 MHz, CDCI3) 57.32-7. 7.04-6.91 (4H m, 4.77 (1 H d, J =
4.9 Hz), 4.66 (1 H, d, J A\ fl.0§3.99 (1 H m, 3.52 (3H, 5s),
320314(2H m, 2.85-2. 60-2.58 (11-1, m, 2.33-2.23 (2H,

m, 1.73-1.60 (2H, n)20I\/B(ES) mh .2 (M+ H". 154

5 8-(2-Chloro-6-trifluoromethyl-benzyl)-1-(4-fluoro-phenyl)-1,3,8-triaza-
spirof4.5]decan-4-one (0.3 g, 0.68 mmol) was dissolved with NMP (20 mL) and
stired at room temperature. Sodium hydride (60% dispersion in oil, 0.066 g,
0.95 mmol) was added and the mixture was stirred an additional 30 minutes.
S-(+)-epichlorohydrin (0.14 ml, 1.5 mmol) was added and the reaction was

10 stirred ovemight at room temperature. The reaction was then partitioned with
water and ethyl acetate. The organic was dried with sodium sulfate and
fitered. The solvent was evaporated to yield the title compound as an oil.

'H NMR (300 MHz, CDCl3) 8 1.6 (m, 2H), 2.3 (m, 2 H), 2.7 (m, 2H), 2.9
(bt, 2H), 3.1 (m, 1H), 3.8 (s, 2H), 4.0 (d, 1H), 4.6 (d, 1H), 4.8 (d, 2H), 6.8 (m,
15 2H), 6.95(m, 2H), 7.2 (1, 1H), 7.6 (t, 2H).
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WO 2004/ 022558 PCT/ US2003/ 027956 Exanpl e 43

1- (4- Fl uor o- phenvt)-3-(S)-f2-hydroxy-3-(2-norpholin-4-yl-ethylam no)-propvl |
-8- (5-phenyl -thien-2-yi-nethyf-1.3.8-triaza-spirol 4. 51decan-4-one Conpound
#293 0 OH N N{s) NNH 5/ NF CO 5

(R) - 1- (4- Fl uor o- phenyt } 3- oxi r anyl met hyl - 8- (5- phenyl -t hi en- 2-yi - met hyl ) -

1, 3, 8- tr‘V‘ai‘é""gﬁﬁg’oM 5] decan- 4-one (0.02 g, 0.041 nReIYSHMEM2H5Es0l ved in
absol ute ethanol (1 nmL), mxed with 2-norpholin-4-yl-ethylamne (16.3 ng,
0.125 mml ) and heated under stirring at 70C overni ght. The sol vent was 10
evaporated and the resulting residue was purified via flash chromatography
(9% net hanol / di chl oronet hane) to yield the title conmpound as an oil. "H NWR
(300 MHz, CDCI3) 87.59-7.56 (2H, gRampe :38-7.33 (2H, m, 7.28- 7.25 (2H, m,
714(1HdJ : 7. .[gﬁF],n) . = 3.5 Hz),
4.80-4 76(23, . nig pXy-propyil-84 methViag_ 3 29 (1 H, 15
M, 2.85-2.71p ~ﬂu& 312364r§%kb-s 4. de?c%n ?drl,ec;bm uid 13. 7 Hz)

M5(ES' ) rrNz60 155 WO 20 0 PCT/ US2003 Exampl e 44
1- (4-Fl uoro- phenyl ) - 8- gui nol i n-8-vl yl -1 3,8-triaza-spirol 4. 51decan- 4- one
Conpound #522 FN 0O -N-Nqg NHO OH

5 F
8-(2-Chloro-6-trifluoromethyl-benzyl)-1-(4-fluoro-phenyl)-3-(R)-
oxiranylmethyl-1,3,8-triaza-spiro[4.5]}decan-4-one (0.05 g, 0.1 mmol) was
dissolved in absolute ethanol (0.5 mL), mixed with N-butylbenzylamine (0.05
mL, 0.4 mmol) and heated at reflux overnight. The solvent was evaporated
10  and the resulting residue was purified by reverse column chromatography
(AcCN/water) to yield the title compound as an oil.
MS (electrospray) = 661.0 (MH+), 571.1, 331.4
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5 1-(4-Fl uoro-phenyl)-1,3,8-triaza-spiro[ 4. 5] decan-4-one (0.15g, 0.601
nmol ) and qui nol i ne- 8- car bal dehyde (0, 113g, 0.722 mmol) were dissolved in
dry tetrahydrofuran (12 nL). To the reaction m xture was then added at 0C
sodi um tri acet oxyborohydride (0.192g, 0.902 mmol) under nitrogen atnosphere
and the reaction mxture was stirred at roomtenperature for 18 10 hours.
The reacV93W4M2%Bure was then partitioned with 1 N REEWS208H¥7B¢hyl acet at e.
The organic | ayer was washed with brine, dried with Na2SO4, filtered and
t he sol vent evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (5% net hanol /di chl oronethane) to yield the
title conpound as a Wnite solid. 15 "H NWR (300 MHz, CDCI3) 58.93-8.91 (1 H,
m, 814 (1 H d, J 83Hz) TExddhplelad, br s), 7.71 (1 H m, 7.55 (1 H,
t, J = 7.7 Ho) 74}1738 rﬁ_p‘_O‘F 4, n),679(1H br s),
4.69 (2H, s){i:lB18« clylget : [.5decs) | 1.80 (2H,
d _J =138 H%_&@&vﬂ&v@%m@ﬁ%eﬁﬂkarban%@ﬂ 5RetMPoRBNM 1022558

te|

PCT/ 11S200310
(R) - 8- Acenapht hen- 1- y1£S2¢ ) 3 : : afopvl )-1 - (4-fluoro-phe

nvl)- 1.3,8-triaza-spirof4. 51decan- -one Corrpound #571 O(R) N(R  OH U F
5 (R) - 8- Acenapht hen-1-yl - 1- (4-fl uor enyl )-3-(R) oxiranyl-nethyl-1, 3, 8-

triaza-spiro[4.5 ] decan-4-one (0.0 4 g, 0.183 mmol) was dissolved in

ethanol (4 nlL). The reaction m xtu heated at 80C for 18 hours, then
cooled to roomtenperature and the sofveny evaporated in vacuo to yield an
oil. The oil was partitioned with r apd ethyl acetate. The organic

| ayer was dried with 10 Na2SO filtere the sol vent evaporated in vacuo
to yield a crude oil. The <crude oil was|purified via flash chromatography
(4% [ et hanol in ammonia 2.0M |dichl A0 yield the title
conpound as an oil. 1H NVMR (300 IVHz, | 3] 57. 66 (1H, m, 7.61 (1H, d,
J = 8.2 Hz), OHO

N N
3%
8-Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-[2-hydroxy-3-(4-methyl-
benzylamino)-propyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.05 g, 0.091 mmol)
was dissolved in DMF (1 mL), mixed with BocD-Valine (0.02 g, 0.091mmo!),
HBTU (0.035 g, 0.09 mmol) and diisopropylethylamine (0.1mL) and stirred
10  overnight at room temperature. The reaction mixture was partitioned with
saturated NaHCO; and ethyl acetate. The organic layer dried with MgSO,,
fitered and the solvent evaporated in vacuo to yield the titte compound as an
oil.
MS (electrospray) = 751.5 (MH+), 749.8, 373.6, 372.8, 203.1, 171.1
15
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7.54-7.50 (2H, m, 7.44 (1H, t), 7.27-7.25 (1H, m), 7.05-6.90 (4H m,
4.98-4.90 15 (1 H m, 4.77-4.71 (21-1, m, 4.03-3.98 (1 H m, 3.57-3.3
(84, m, 3.16-3.01 (3H, m, 2.88-2.85 (1 H m, 2.43 (2H, br s), 2.32-2.2
(1 H m, 1.77-1.62 (2H, m, 1.18 (31-1, t); M5 (ES-) n/z 504.3 (M + H)'
20 157 WO 2004/ 022558 PCT/ US20031027956 Exanpl e 46

3- 13- ( EtWMORMBIAIY - ani no) - 2- hvdr oxy- (S) - propvl | -1 - PYTUPYBheny! |- 8- (8-
nmet hyl - napht hal en-1-yl nethvl)-1., 3, 8-triaza-spiro[ 4. 51decan-4-one Conpound
#440 OOH NN (SS' N MO F

1- (4- Fl uor o- phenyl) - 8- ( 8- net hyl - napht hal en- 1-yl net hyl ) - 3- (R) -

oxi ranyl methyl -1, 3,8-triaza-spiro[4.5]decan-4-one (0.02 g, 0.043 mmol) was
di ssolved in ethyl alcohol (2 ml)gkdde solution was then added N

net hyl et hyl am ne (0 2 rrL) and the reac |on mxture was stlrred at 40C for 3
10 hrs in a BCycecatvimethyli{4-fuprs-phe Rydre B }-yammoln vacuo to

yield a crude oi lE Elgpgreqﬁgzacggh?%@ ﬂe%ﬁ%h@gorﬁb@mﬁ'ﬁéh chr omat ogr aphy
(5. 0% anmonia 2.0 et Nano I cnl or onet hane 0 yield the title

1
4

conpound as an oil. 'H NVR (400 Mz, 13) 87,9M-7.75 (1H, m, 7.71-7.68
(1H, m, 7.38- 7.30 (4H, m), 6.96- 6.88-6.84 (2H, m), 4.82-4.75

(2H, m, 4.08 15 3.98 (3H m, 3./p1- m, 3.34-3.29 (1 H m, 3.11
(3H, s), 2.83-2.54 (84 m, 2-4M (3 2-2.23 (2H, m, 1.68-1.63 (2H,
m; 1.15 (3H, t, J = 7.2 Hz) ‘ (M+ H+. 158 WO 2004/ 022558
PCT/ US20031027956 Exanpl e
(R) - Acenapht hen- 1- vl - 3-(
phenyl }-1. 3, 8-iriaza-spi

droxv- (R) - propel )-1-(4-fluoro-
nmpgund #423
N

5 Cyclooctyimethyt-1-(4-fluoro-phenyl)-3-(R)-oxiranylmethyl-1,3,8-triaza-
spiro[4.5]decan-4-one (0.5 g, 1.16 mmol) was dissolved in absolute ethanol (1
mL), mixed with 4-Aminopyridine (0.5 mL, 5.3 mmol) and heated at reflux
overnight. The solvent was evaporated and the resulting residue was purified
by reverse phase column chromatography (Acetonitrile/water) to yield the title

10  compound as an oil.
'H NMR (300 MHz, cD,0D) & 1.35 (m, 2H), 1.5-1.7 (m, 13 H), 1.9 (s, 9H),

1.95 (m, 1H), 2.4 (m, 2H), 3.1 (d, 2H), 3.2 (m, 2H), 3.4 (m, 2H), 3.55 (d, 2H),
4.0 (m, 1H), 4.15 (m, 1H), 4.3 (m, 1H), 6.8 (d, 2H), 7.1(m, 4H), 8.1(d, 2H).

15 Example 34
3-(3-Amino-2-(R)}-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-(B-methyl-naphthalen-

1-yimethyl)}-1,3 8-triaza-spirof4.5]decan-4-one Compound#438

\\OH

J

F
1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-yimethyl)-3-(S)-
20 oxiranyimethyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.06 g, 0.13 mmol) was
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~0H \' N ON(R NF 5 (R-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(9S)
oxi ranyl nmethyl -1, 3,8- triaza-spiro[4.5] decan-4-one (0.057 g, 0.124 mol)
was di ssolved in ethyl alcohol (2 nL). To the solution was then added a
solution of 2.OM dinmethylanmne in THE (1 m-) and the reaction mxture was
stirred at 40C for 2.5 hrs in a pressure flask. The solvent was then
evapor at¥@200403258%u0 to yield 10 a crude oil. The cr BHEUBIPIRESC purified via
flash chronmat ography (6.0% amonia 2.0 Min nethanol /dichloronethane) to
yield the title conmpound as a foam 'H NWR (400 MHz, CDClI 3) 87.68-7.65 (1H,
n'),759(1HdJ—82Hz) 752749(2Hn')744(1Ht)726725
(1H, rr), 7.03-6.94 (4H, m, 4.97-4.94 15 (1H, m, 4.83-4.80 (2H, m,

4 77-4.75 ( Y/ : -2.82 (11-1,
Y 4 9.2 %Esczl% in %h?l a%c%ggtj(%%fa?%eth aﬁ:ghgl _9(23 T‘(LéHTOEF%so%u ME (ES) iz
503 3 (M + Mps thep@dgddenprent@®d ammonium hydroxlde (1 mL) and the reaction
1-(4-Fl uoro = (8- -1 h e - oxi ranvl net hvl -
1.3,8-tri azg-ﬁ’ls?€r Fg'."é‘?%aﬁ%lw ’Qﬁ%@%ﬁﬂ’ﬁ#%ﬁ%ﬁ 5}"\7@"42%’2%22558
PCT/ US2003/ 0vi@®sapordledinlvacddNo yield dcrude oil. The crude oil was purified via
1- (4- Fluqroyphenyl } 8- ( 8- | - ht Il aza-
spirof 4. §] - (qg‘%awyoﬁag?ég’i@qﬁaéaﬂ% ?‘6 E"gmﬁgn /gi?él%n}o §ﬁ1a§e),\1|5
di met hyl f or yietditbeetite2ompowid as alloamhe reaction nixture was then added at 0C 5
sodi um hydri de GBQUaA Paol' IS Bbch 57.779%s Bk, ), 771788 An URgg5, i trogen
7.30 (4H, m), 6.97-6.91 (2H, m), 6.87-6.83 (2H, m), 4.74 (2H, s), 4.0 (2H, s),
3.79-3.74 (1H, m), 3.57-3.52 (1H, m), 3.41-3.36 (1H, m), 3.11 (3H, s), 2.91-
10  2.74 (4H, m), 2.66-2.61 (1H, m), 2.30-2.23 (2H, m), 1.66 (2H, d, J = 13.7 Hz)
MS (ES*) miz 477.14 (M + H)". '

Example 35
(R}-8-Acenaphthen-1-yl-3-(3-amino-2-hydroxy-(S}-propyl}-1-{4-fluoro-phenyl}-
15 1,3,8-triaza-spiro[4.5]ldecan-4-one Compound #424

N
NH,

F
(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl}-3-(R) oxiranyimethyl-1,3,8-
triaza-spiro[4.5] decan-4-one (0.514 g, 1.123 mmol) was dissolved in ethy!
alcohol (16 mL). To the solution was then added concentrated ammonium
20 hydroxide (8 mL) and the reaction mixture was stirred at 40°C for two hours
and a half in a pressure flask. The solvent was then evaporated in vacuo to
yield the title compound as a foam.
'H NMR (400 MHz, CDCl3) 57.68-7.65 (1H, m), 7.60 (1H, d, J = 8.2 Hz),
7.52-7.49 (2H, m), 7.43 (1H, 1), 7.26 (1H, d), 7.03-6.94 (4H, m), 4.97-4.94 (1H,
25 m), 4.76-4.72 (2H, m), 3.74 (1H, br s), 3.55-3.48 (2H, m), 3.38-3.32 (2H, m),
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at nosphere and the reaction mxture was stirred at OC for one hour. To the
reaction mxture was then added at 0C (2R)-(-)-gl ycidyl -

ni trobenzenesul fonate (1.54 g, 5.94 mol). The reaction mxture was stirred
at 0C for one hour, then at roomtenperature under nitrogen atnmosphere for
18 10 hours and part|t| oned with water and ethyl acetate. The organic |ayer
was  WwasWearodPiZis8orine, dried with Na2SO4, filter ed PARYSIOPRO2856 vent
evaporated in vacuo to yield a crude oil. The crude oil was purified via
fl ash chromat ography (2.5% et hanol /di chl oronethane) to yield the title
conpound as a foam "H NMR (300 MHz, CDCI3) 57.78-7.76 (1H, m, 7.73-7.69
(1H, m, 7.38- 15 7.31 (4H, m, 6.99-6.91 (2H, m, 6.89-6.84 (2H, m, 4.76
(11 03 3963udtehm), 4062 &2lot milo b (e §) bak-2. 40 Q0 P2y, 5) 3, 20-3.11
(61-1, m, m, 2.31-2.21 (2H, m),
1.69-1.63 (2124(#} '1051 Eéﬁ?( 460.2 (M + H)|. 20 Exanpl e 49

3,3,3-Trifl uoromgggg (445@ (Mor @y’ phenyl ) - 8- (8- et hyl - napht hal en- 1 -

vl met hyl ) - 4- oxo- 8-triaza-Spiro[4.5]dec-3-yl|-2-(R>-hvdroxy-propyl) - 2-
met hoxv- 2- phenyl - (R) - pr op| onam de Conpound #615 160 WO 2004/ 022558

PCT/ US20@3/ 027956 OH 0 /'1 NH ngu,ﬂfg]lgg 0 F

3-(3- Ami no- 2- (R} hydr oxy- propyl ) - 1- (4 uoro phen | ) -8-(8-nethyl -

napht hal en- 1@4&:&%&}@&1&@&% enylh3-f2-Bydroxy-Jemethergine (Sl 118 g, 0. 024
mol ) was di ssolv 108 & tHagd- aﬁ.]; (Qie'@o oamfuqayri dine (0.15 nm). To
5 the reaction m xture was then aggeg 0C (S; (+}a-net hoxy- a-(trifluoro

met hyl ) phenyl acetyl chloride (8.7 ny, 0.034 rm% under nitrogen

at nosphere. The reacti for one hour, then the

sol vent was evapor ate c¥de foam The crude foam was
y wa ﬁd/tvm ce with aqueous 0.5N

H

di ssolved in ethyl ace

F
(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl}-3-(R) oxiranyimethyl-1,3,8-

10 triaza-srirof4.5] decan-4-one (0.045 g, 0.098 mmol) was dissolved in ethyl
alcohol (2 mL). To the solution was then added a solution of 2.0M
methylamine in THF {1 mL) and the reaction mixture was stirred at 40°C for
two hours and a half in a pressure flask. The solvent was then evaporated in
vacuo to yield the title compound as a foam.

15 'H NMR (400 MHz, CDCl3) 5§7.68-7.64 (1H, m), 7.59 (1H, d, J = 8.2 Hz),
7.53-7.49 (2H, m), 7.45 (1H, t), 7.26-7.24 (1H, m), 7.03-6.94 (4H, m), 4.96-4.93
(1H, m), 4.78-4.73 (2H, m), 3.86-3.83 (1H, m), 3.55-3.47 (2H, m), 3.37-3.30
(2H, m), 3.16-2.99 (2H, m), 2.87-2.79 (2H, m), 2.70-2.66 (1H, m), 2.52-2.23
(6H, m), 1.75-1.61 (2H, m)

20 MS (ES’) m/z 489.3 (M + H)".
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10 HCl, twice with aqueous NaHCO3, brine, dried with Na2SO4, filt red and
the solvent evaporated in vacuo to yield a white foam 'H NVR (30

cbCl3) 87.78-7.75 (1H, m, 7.71-7.68 (1 H m, 7.64- 7.61 (1H, m, 7 56 7.54
(2H, m, 7.42-7.40 (31-1,m, 7.39-7.30 (3H, nm, 6.97- 6.93 (2H, n),
6.87-6.83 (21-1, m, 4.70 (1 H d, J =4.9 Hz), 4.64 (1 H d, J 4.9 15
Hz), 3. 9802022888 4.01 (1H, s), 3.60-3.54 (1H, n),PQT/H&”QQ/Q?SQSH, m, 3.1
(3H, s), 2.82-2.74 (4H, m, 2.24-2.20 (2H, m, 1.70-1.63 (4H, m M (ES)
mz 693.0 (M+ H'. Exanple 50 20

3- (3-Di net hyl am no- 2- (R) - hydr oxy- prow ) - 1- (4-f | uor o- phenyp- 8- ( 8- net hyl -

napht hal en- 1-yl nethyl | -1, 3, 8-tri aza-spi rol 4. 5| decan-4- one Conpound #441 161

WO 20041022558 PCT/ US2003/ 027956 E>@n[_4hﬂleﬂ‘# XJ1 OHNNI I F
1- (4- Fl uoro- ph%nyl}8 (8 rre{h la en- 1- yI rrethyl}3 (S)

z = A b. 07mmmol ) was

di ssolved in et hylprgémhg)é_t,{aga 3&90{4 [ﬁgegahg o‘}@b&ﬂ Und"#@Z?t hen added a 2.0M 5
sol ution of dinethylanine 1 n methanol (’I"OT‘“?QO__I’) and the reaction
mxture was stirred at 45C for 3 hrsQn a presgyre fl ask. The sol vent was
then evaporated in e The crude oil was purified
via flash chromatog i aNZ GS)E i n met hanol i dichl oronet hane)
to yield the title § 10 ' (400 MHz, CDCl 3)
57.78-7.75 (1H, m, 7.7 (4H, m, 6.96-6.91 (211,
m, 6.88-6.84 (2H, m, N\ 4.77 (1 H d. J=5.1 Hz),
4.01 (211, m, 3.95-3. X- 3. 58 (1H, rr)\ 3.31-3.26 (1H, m.
3.11 (311, s), 2.86-2.78 (611 r’r) ' , 1.68- 1.63 (2H, m 15
MS (ES') rrr/z 505.4 (M+ H)'

mN"7.38- 7.

S 8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R) oxiranylmethyl-1,3,8-
triaza-spiro[4.5] decan-4-one (0.100 g, 0.21 mmol) was dissolved in absolute
ethyl aicohol (0.5 mL), mixed with 4-aminopyridine (0.2 mL) and heated at
reflux overnight. The solvent was evaporated and the resulting residue was
purified by reverse phase chromatography (MeCN/water) to yleld the title

10  compound as an oil.

Example 38
(R)-8-Acenaphthen-1-yl-1-{4-fluoro-phenyl}-3-[2-hydroxy-3-( pyridin-2-ylamino }-

(R)-propyl]-1,3,8-triaza-spiro[4.5]decan-4-one Compound #421

-0
o S

15 F
Sodium amide (0.0085g, 0.21 mmol) and 2-aminopyridine (0.0165g,

0.17 mmol) were suspended in toluene (0.25 mL) and benzene (0.15 mL). To
the reaction mixture was then added (R)-8-Acenaphthen-1-yl-1-(4-fluoro-
phenyl)-3-(S) oxiranylmethyl-1 ,3,8-triaza-spifo [4.5]decan -4-one (0.100 g, 0.21

20 mmol). The mixture was refluxed overnight under nitrogen, cooled down to
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1- (4- Fl uor o- phenyi ) - 3-(2- (R) - hvdr oxv- 3- net hyl am no- propvl )-8-(8-nethvl

napht hal en-1-Vinethvl )-1. 3, 8-tri aza-spirol 4. 51deca n-4-one 20 Conpound #660
162 WD 2004/ 022558 PCT/ US2003/027956 O NJ ,OH N NNr H F1

- (4- Fl uor o- phenyl } 8- (8- net hyl - na pht hal en-1-yl nethyl )-3-(S)-

oxi ranyl methyl -1, 3,8-tri aza-spiro[ 4. 5] decan-4-one (0.05 g, 0.109 mml) was

di ssol veWO0i2p49225anol (3 nl). To the sol ution was t RERUSHHHPRT62. OM sol uti on
5 of nmethylamine in methanol (1.0 nL, 2.0 mmol) and the reaction m xture was
stirred at 40C for 3 hrs in a pressure flask. The sol vent was then
evaporated in vacuo to yield a crude oil. The crude oil was purified via
flash chromat ography (5.0% anmonia 2.0 Min nethanol /dichloronethane) to

yield the t}j : d 4 CDCl 3) 57.78-7.75
(10 7ok g RRgaf Banhrs b odfh org MR righeg Gmg O
6. 88- 6. 84 ( Drganig)layenwaewashed with bride, drigxd with-ha.SO, Jitgred gagthed, J = 5.1 Hz),
4.00 (2H m - wieBt D8 35 (1H, m,
312 (an oyoNRernalld pryfbudthvie 2o o T cffe B vas Byfidg 450 ()Y
2. 31- 2. 24 ( Dash ciyomatogaptly. (825%mmorja 2.8 MVB nfettginohdighia®methape) + H)' . Exanpl e
52 1-(4-FI : | )3 12 -hydr oxv- 3- (3- et hyl am no- propyl am no) -
propvl | - 85-:( gg%?%%ﬁ?ﬂ%ﬁeéﬁ%-o& methyl )-1,3.8-triaza-spiro[ 4. 51decan- 4-on
e 20 Conpound #GBEVRGIDOMHZLEDOI)I298T. IBEATHUBR G®I/7065/986m), AEC N N NJr

(1H, d, J = 8.2 Hz), 7.53-7.51 (2H, m), 7.47-7.40 (1H, m), 7.28-7.26 (1H, m),

7.03-6.92 (4H, m), 6.66-6.47 (3H, m), 5.08-5.04 (1H, m), 4.98-4.94 (1H, m),

4.79-4.73 (2H, m), 4.0-3.94 (1H, m), 3.72-3.61 (2H, m), 3.57-3.49 (1H, m),

10 3.40-3.28 (2H, m), 3.14-3.02 (2H, m), 2.85-2.81 (1H, m), 2.44-2.26 (3H, m),
1.74-1.25 (2H, m)
MS (ES’) m/z 552.3 (M + HY".

Example 39
15 1-(4-Fluoro-phenyl)-4-oxo-1.3,8-triaza-spiro[4.5ldecane-8-carboxylic acid tert-
butyl ester Compound #535

0
0]
: NH
. K

F
Di-tert-butyl dicarbonate (2.2 g, 10.0 mmol) and 1-(4-fluoro-phenyl)-
1,3,8-triaza-spiro[4.5]decan-4-one (2.5 g, 10.0 mmol) were dissolved in
20 dioxane (50 mL) and water (100 mL). Sodium hydrogeno carbonate (1.7 g, 20

mmol) was then added and the reaction mixture was stirred at room
temperature under nitrogen atmosphere for 18 hours. The reaction mixture
was concentrated in vacuo and partitioned with water and ethyl acetate. The
organic layer was washed with brine, dried with Na,;SO,, filtered and the

25 solvent evaporated in vacuo to yield a solid. Recrystallization from hot ethyl

acetate yielded the title compound as a white solid.
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O H F 1-(4-Fluoro-phenyl)-8-(8-nethyl-na phthalen-1-ylnmethyl)-3-(S)-

oxi ranynet hyl -1, 3, 8-triaza-spiro[4.5)decan-4-one (0.035 g, 0.07 nmol) was

di ssolved in nethanol (4 nL). To the solution was then added N-nethyl-1-3 5
propanedi am ne (0.027 g, 0.35 mml) and the reaction m xture was stirred at
45C for 12 hrs in a pressure flask. The solvent was then evaporated in vacuo
to yiel dWQ20049385%i | . The crude oil was purified vi ZCIUEZW3BAPS8at ogr aphy
(5.0% ammonia 2.0 Min methanol |dichloronmethane) to yield the title
compound as a foam 10 'H NWR (400 MHz, CDCI3) 57.78-7.75 (1 H m,
7.71-7.68 (1H, m, 7.38- 7.30 (4H, n), 6.95-6.91 (2H, m, 6.87-6.84 (2H, m,
4.80 (1 H d, J =505 Hz), 4.77 (1H, d, J=5.05 Hz), 4.00 (2H, s),

3.96-3.89 (1H, m A : 03 3 (3H, s),

2. 85.2.77 ok my NIRIIOMBE Gckh 7825 (4 0%) Joor G rTlgere LT S un
15 MS(ES') ni(2B48), 3(TWKRH, s), 4. B8« A(RH: n$)33.65-8.30 (34, D )n28H2118 (2H,im)no- pro pyla m
nt-2-(R 1-hyd,r, = pr - (4-fl uoro-

phenvl ) 8- ( 8-ﬂ%t1%§?(g’?1a'@h£ﬁgkge“n-s? -vinmethyl}1 3 8-triaza-spiror4.5l decan-4-one
20 Compound #666MSGQES BTUIL(MH58 PCTI US20031027956 O N f--) ,,,0H N N~
NH O N Frr% 1- (4- Fl uor o- phenyl) - 8- ( 8- net hyl - napht hal en- 1-yl net hyl ) - 3- ( Sy

oxi ranyl nethyt-1, 3,8-tri aza-spiro[4.5]decan-4-one (0.037 g. 0.07 mmol) was

di ssolved in ethanol (2 nL). To tEeampk4di on was then added 5

di met hyl am nopr op 11116, ( 0, 34 , reaction mxture was
d et hylam nopropy ARG wBodbndn Jo HE0L Lo RREShOG LA | o M X1 U

evaporated in vacuo to yield a CQompdand#936 Thé crude oil was purified via
flash
0o

/KRS
N

F
10 2-iodoethane (0.47 g, 3.0 mmol) and 1-(4-fluoro-phenyl}-1,3,8-triaza-
spiro{4.5]decan-4-one (0.6 g, 2.4 mmol) were dissolved in acetonitrile (15 mL).
Potassium carbonate (0.66 g, 4.8 mmol) was then added and the reaction
mixture was stirred at room temperature under nitrogen atmosphere for 18
hours. The reaction mixture was partitioned with water and diethyl ether. The
15  organic layer was washed with brine, dried with Na;SO,, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography {30-50% ethyl acetate / hexane) to yield the title
compound as an oil.
'H NMR (300 MHz, CDCl5) §7.03-6.93 (4H, m), 6.46 (1H, br s), 4.67
20 (2H,s), 2.82-2.69 {4H, m), 2.48 (2H, q), 2.31-2.21 (2H, m), 1.81-1.76 (2H, m),
1.08 (3H, t)
MS (ES*) m/z 278.2 (M + H)".

152



chromat ography (5.0% amonia 2.0 Min nethanol /dichloronethane) to yield
the title conmpound as a foam 10 '"1 NWR (300 MHz, CDCI 3) 57.78-7.75 (1H,
m, 7.71-7.68 (1 H m, 7.38- 7.30 (4H, m, 6.97-6.90 (2H, m, 6.87-6.82
(2H, m, 4.784.73 (2H, m, 4.00 (2H, s), 3.96-3.82 (1H, n), 3.59-3.53 (1H,
m, 3.37-3.30 (1 H m, 3.12 (3H, s), 2.86-2.50 (9H, nm), 2.35-2.11 (11 H,
m, 1.68WQ20302288 m) M5 (ES) miz 562.2 (M + H)'. FPETERANH2E964

1- (4- Fl uor o- phenyl | - 3d2- (R) - hydr oxy- 3- ( 3- hydr oxy- pr opyl am no) - propyl | - 8- ( 8-
met hyl - napht hal en-1-vl met hyl )-1. 3. 8-tri aza- spi rol 4. 5| decan- 4- one Conpound
#651 O N ~OH X N3 NH \ / OH 20 F 165 WD 2004/ 022558 PCTI US20031027956
1- (4- Fl uor o- phenyl ) - 8- (8- et hyl - napht hal en- 1-yl met hyl ) - 3- (5}

oxi ranyl nmethyl -1, 3,8-tri aza-spi roé,é@ledﬁcan 4-one (1.16 g, 2.5 nmol) was

di ssol ved in net hanol (20 m.) . e Sal ution was t hen added 3-am no- 1-
propanol (0. 3854 yriazasoplddjdecandongt j rred at 40C
for 5 12 hrs in a pressure flasbomﬁgﬁ,d%bgent was then evaporated in vacuo
to yield a crude oil. The crud was purified via flash chromatography
(5.0% ammonia 2.0 Min nethanol /dICh| Qronet hane) to yield the title
compound as a foam 'H NWR §300 Mz, 67.78-7.75 (1 H m, 7.71-7.68
(1 H m, 7.38- 7.30 (4H, 6.97- 6. 9¢ \ M, 6.87-6.82 (2H, m,
4.74-4.70 (2H, m, 3.99 10 ( s). X .90 (1H, m, 3.81-3.77 (2H, m,
3.47-3.42 (3H, m, 3.11 (31- 56 (10H, m, 2.30-2.20 (21-1, m,
1.76-1.63 (4H, m M (ES') H)'.‘ Exanpl e 55 15

11- (4- Fl uor o- phenyl ) - 8- ( 8- net hyl 1: % 3. I\iahvdro napht hal en-1 -
NH
0]
5 1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5)decan-4-one (3.0g, 12.03

mmol) and 4-chloro-benzaldehyde (2.03g, 14.44 mmol) were dissolved in dry
tetrahydrofuran (120 mL). To the reaction mixture was then added at 0°C
sodium triacetoxyborohydride (3.82g, 18.05 mmol) under nitrogen atmosphere
and the reaction mixture was stirred at room temperature for 18 hours. The

10 reaction mixture was then partitioned with 1N NaOH and ethyl acetate. The
organic layer was washed with brine, dried with Na;SO, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (3.5% methanol/dichloromethane) to yield the titie
compound as a white foam.

15 'H NMR (300 MHz, CDCl3) §7.30-7.15 (4H, m), 7.01-6.87 (4H, m), 4.63
(2H, s), 3.47 (2H, s), 2.78-2.65 (4H, m), 2.31-2.0 (2H, m), 1.73-1.68 (2H, m)

MS (ES") m/z 374.1 (M + H)".
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yl methyl)-1.3.8-triaza-spirol 4. 51decan-4-one Conpound #728 ONH N JN F
STEP A: 8-Methyl -1, 2, 3, 4-tetrahydr o- napht hal ene-| -carboxylic acid (J. Og.
20 Chem 1982, 47.2590-2593) (0.066 g, 0.34 mmol) was dissolved in

| etrahydrofuran (3 nL). To the solution was then added at 0OC a 1. OM sol ution
of borane-nethyl sulfide conplex in dichloromethane (0.7 nL, 0.69 mmuol).

The reacWP3M4#38re was stirred at room tenper at ur #IES200H02395ut es,
refluxed for 2 hrs, then cooled down to OC and quenched with nethanol. The
sol vent 25 was then evaporated in vacuo to yield a crude oil. The crude oil
was partitioned with water and di ethyl ether. The organic |ayer was dried
with 166 WD 2004/ 022558 PCTf US2003/ 027956 Na2SO4, filtered and the sol vent

evaporated in vacuo to yield crudey &t hyl -

1, 2,3, 4-tetrahydro-napht hal en-1- I%-rretﬁanol as an oi| WhICh was used
dlrectly to tShi-Ghioro-benzyl-1-(44flua BOMh3- () gmethyi-§3:8-t9azag 92 (3H, ),
3.70-3.59 (2H, m, 5 3. ;@r%%%aamomoo_j@ﬁﬁuﬁm (2H, m, 2.34 (3H s),
2.21-2.16 (1 H m, 1.95 (2H, m, 1.52 (1 H br s)
STEP B: (8-Methyl-1, 2,3, 4- tetrahydro napht hal en- 1-yl } net hanol (0.03 g, 0.17
10 mmol ) was di ssol ved i gy di chloromethkape (0.5 nlL). To the solution was then

added 1,1, 1-tri acetoxy-1, 1 di hydr o- /2- Benzi odoxol -3(1Hone, al so known as
Dess-Martin periodi nane (0Qy08%g. 0.2 Pl ). The reaction m xture was
stirred for 2 hrs then paned W TR an aqueous saturated sol ution of
t hi osul fate and di chl or one\ha i i

N ~ an agqueous saturated sol ution of
2904, fgdtered and the sol vent
: ) r ahydr o- napht hal ene- | -

5 8-(4-Chloro-benzyl)-1-(4-fluoro-phenyl})-1,3,8-triaza-spiro[4 .5]decan-4-
one (0.220g, 0.588 mmol) was dissolved in N, N-dimethylformamide (2.2 mL).

To the reaction mixture was then added at 0°C sodium hydride (60% in mineral

sodi um bi carbonate, brine, dried
evaporated in vacuo to yield 8-net
car bal dehyde as a solid.

oil, 31 mg, 0.765 mmol) under nitrogen atmosphere and the reaction mixture
was stirred at 0°C for 40 minutes. To the reaction mixture was then added (S)-

10  epichlorhydrin (0.14 mL, 1.765 mmol) at 0°C. The reaction mixture was stirred
at room temperature under nitrogen atmosphere for 18 hours and partitioned
with water and ethyl acetate. The organic layer was washed with brine, dried
with Na,SO;, filtered and the solvent evaporated in vacuo to yield a crude oil.
The crude oil was purified via flash chromatography (2% methanol /

15 dichloromethane) to yield the title compound as a foam.

'H NMR (300 MHz, CDCl,) §7.32-7.26 (4H, m), 7.04-6.91 (4H, m), 4.77

(1H, d, J=4.9 Hz), 4.66 (1H, d, J=4.9 Hz), 4.06-3.99 (1H, m), 3.52 (3H, s),
3.20-3.14 (2H, m), 2.85-2.68 (5H, m), 2.60-2.58 (1H, m), 2.33-2.23 (2H, m),
1.73-1.60 (2H, m)

20 MS (ES*) m/z 430.2 (M + H)'.
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"H NVR (400 MHz, CDCI3) S 9.66 (1H, d, f-1.8 Hz), 7.13-6.99 (3H m, 20
3.74-3.72 (1H, m, 2.81-2.77 (2H, m, 2.37-2.31 (1H, m, 2.2 (3H, 5s),
1.95-1.61 (3H m. STEP C
1- (4-Fl uoro-phenyl)-1, 3,8-triaza-spiro[4.5]decan-4-one (0.035 g, 0.14 25
mol ) and 8-nethyl -1, 2, 3, 4-t etrahydr o- napht hal ene- 1| - car bal dehyde (0. 03g,
0. 17 mmoWP 204082588 ssol ved in dry tetrahydrofuran (2 PETUS2093B278H6y
di chl oronet hane (0.5 nlL). To the reaction m xture was then added at 0C
sodi um tri acet oxyborohydride (0.045g, 0.21 mmol) under nitrogen atnosphere
and the reaction mxture was stirred at roomtenperature for 18 hours. The
30 reaction m xture was then partitioned with 1 N NaOH and ethyl acetate.
The organic |ayer was washed wt j dried with Na2SO4, filtered and
the solvent evaporated i n vacuo $%£§&%$% a crude 0|I The crude oil was
purified vi al-{H§ pph 32 sy dPRYB{(SMorh) - ine vilBpat ogr aphy (5%
met hanol / di chlg j (508 ' . oi . 1H NMR (400
00 C ) 5. ) 4 2H, s), 3.12-2.33
(12H, m, 1.91- 1.53 (6H m, 1. 25- 142@ (2H n) 5 M5 (ES) mz 408.1 (M+ Hf.
Exanpl e 56 0
(R) - 8- Acenapht hen- 1 - vl - 1- (4-f 1 ugro- pienvl) - 3- [ 2- hydr oxy- 3- ( 3- hvdr oxvnet hyl
pi peridin-1-vi)-(R)-propvll-1 H.51decan- 4-one 10 Conmpound
#695 O N NN i \ / H NAcen pht fien yl - 1- (4-fl uoro-phenyl)-3-(S)
oxi ranyl net hyl -1, 3, 8- ' decaq-4-one (0.02 9, 0.04 mmol) was
di ssolved in ethyl alc To the shluti on was t hen added
3- pi peri di nenet hanol (0. nol ) an{l the reaction m xture was
stirred at 600C for 12 hr Hur € fl ask™\ The sol vent was evapor at ed
in vacuo to yield a cru ude oi

N
¢)
(R)-1-(4-Fluoro-phenyl)-3-oxiranyimethyl-8-(5-phenyl-thien-2-yl-methyl)-

1,3,8-triaza-spiro[4.5)decan-4-one (0.02 g, 0.041 mmol) was dissolved in
absolute ethanol (1 mL), mixed with 2-morpholin-4-yl-ethylamine (16.3 mg,

0.125 mmol) and heated under stirring at 70°C overnight. The solvent was
10 evaporated and the resulting residue was purified via flash chromatography
(9% methanol/dichioromethane) to yield the title compound as an oil.
'H NMR (300 MHz, CDCl3) §7.59-7.56 (2H, m), 7.38-7.33 (2H, m), 7.28-
7.25(2H, m), 7.14 (1H, d, J= 3.6 Hz), 7.04-6.91 (3H, m), 6.87 (1H,d, J=3.5
Hz), 4.80-4.76 (2H, m), 3.86-3.69 (6H, m), 3.61-3.55 (1H, m), 3.36-3.29 (1H,
15 m), 2.85-2.71 (7H, m), 2.58-2.32 (10H, m), 1.72 (2H, d, J= 13.7 Hz)
MS (ES*) m/z 608.3 (M + H)'
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was purified via flash chromatography (6.0% amonia 2.0 Min nethanol

/di chl oronethane) to yield the title conpound as a foam 'H NWR (400 VHz,
CDCl 3) 57.69-7.49 (4H, m), 7.46-7.41 (1 H m, 7.26- 20 7.25 (1 H m,
7.04-6.95 (4H, m, 4.97-4.94 (1H, m, 4.81-4.74 (2H, m, 3.97- 3.90 (1 H,
m, 3.58-1.6 (27H, nm) M5 (ES) nfz 573.3 (M+ H . Exanple 57 168 WO
2004/ 0226920R0A258952003/ 027956 N434( R) 8- Acenapht henPC[I/US2003/027956

-yl -1-(4-fluoro-phenyl)-4-o0x0-1.3,8-triaza

spirol 4. 51dec- 3-vil - 2- hvdroxv- (R)-prooyl 1-3, 3.3-t rif |

uor o- 2- net hoxy- 2- phe nvl -(R)- propionam de Conound #645 O N CY \OH N NH
F3~~'*" H3CO F 5

(R) - 8- Acenapht hen- 1-yl - 3-(3-am noEQLnk%/éj.{,pxy (R) -propyl)-1-(4-fluoro-
phenyl)-1, 3, 8 triaza- sp|r0[4 5] decan- 4-one (0 02 g, 0. 042 mol ) was

di ssol ved i ni-fiBugrerphenyihS-guinolim8yimethyh 3.8 i spis0ld §ldecan-4-oneo t he reaction
m xture was then added at OC ( Lomodumy §hoxy a- (trlfl uororret hyl ) phenyl
acetyl chloride (13.8 ng, 0.055 mmol) under nitrogen atnosphere. The
reaction nmixture was 10 stirred at OC forf, one hour, then and the sol vent
evaporated in vacuo to yield a crude foap._The cr ude foam was di ssolved in
ethyl acetate and successively washed t¥ w th aqueous 0.5N HCl, twce
wi t h aqueous NaHCO3, brine, d i 1, filtered and the sol vent
evaporated in vacuo to yiel, '
(400 MHz, CDCI3) 67.68-7. 7.55-7139 (8H, n), 7.03- 6.99 (2H, m,
6.98-6.93 (2H, m, 4.95-4.% . .d, J 4.8 Hz), 4.65 (1H,
d, J =4.9 Hz), 3.99-3.97 ( s), 3N76 s), 357329(5H :
3.08-3.00 (2H, m, 2.79-2.76 (1 H n, N (1H, m), 2.37-2.29 (1H, M,
2.24-2.16 (1H, m, 2.00 (3H, s), 1.74-1.60 ¥4H, m -

) 1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.15g, 0.601
mmol) and quinoline-8-carbaldehyde (0.113g, 0.722 mmol) were dissolved in
dry tetrahydrofuran (12 mL). To the reaction mixture was then added at 0°C
sodium triacetoxyborohydride (0.192g, 0.902 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room temperature for 18

10  hours. The reaction mixture was then partitioned with 1N NaOF and ethyl
acetate. The organic layer was washed with brine, dried with Na;SO,, filtered
and the solvent evaporated in vacuo to yield a crude oil. The crude oil was
purified via flash chromatography (5% methanol/dichioromethane) to yield the
titte compound as a white solid.

15 "H NMR (300 MHz, CDCl,) §8.93-8.91 (1H, m), 8.14 (1H, d, J = 8.3 Hz),
7.89 (1H, brs), 7.71 (1H, m), 7.55 (1H, t, J = 7.7 Hz), 7.41-7.38 (1H, m), 7.05-
7.01 (4H, m), 6.79 (1H, br s), 4.69 (2H, s), 4.35 (2H, s), 3.01-2.90 (4H, m), 2.41
(2H, br s), 1.80 (2H, d, J= 13.8 Hz)

MS (ES’) m/z 391.0 (M + H)".
20
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20 M5 (ES) mz 691.3 (M+ H)'. Exanple 58

1- (4- Fl uor o- phenvl ) - 8- ( 8- hydr oxynet hyl - naoht hal en-1-vl net hvl )-1. 3. 8-
triaza-spirol 4. 51decan- 4-one Conmound #734 169 WO 2004/ 1122558

PCT/ US21103/ 027956 HO OfNQBH N O F STEP A
[8-(tert-Butyl-dinethyl-silanyl oxynethyl)-naphthal en-1-yl]-nethanol (Ault.
J. ChemWQae#g/022488 793-800) (0.2 g, 0.66 mmmol) was @ECTASI0HRTIH 5

di chl oronet hane (8 nmL.). To the solution was then added 1,1, 1-triacetoxy-1, 1-
di hydr o- 1, 2- benzi odoxol - 3(1H) - one, al so known as Dess-Martin periodi nane
(0.56g, 1.32 mmol ). The reaction m xture was stirred for 1 hr then
partitioned wth an aqueous saturated solution of thiosulfate and

di chl or onet hane. The organl C Iay amprsdgrashed with an aqueous saturated
sol ution of _ ed sodi um

bi car bonat e, {B3BrAgE s ,’ ‘ 5} gl¥ent evapor at ed
in vacuo to yield a qr:udﬁaﬁ ég.ro[‘ﬁ@g@amd&,n@clomgm f@ni fied via flash
chromat ography (6.0% amonia 2.0 Min _net hano I chl oronet hane) to yield
8-(tert-butyl -di net hyl -sif anyl oxyrret hy? } napht ha{iﬁne 1- car bal dehyde as a
clear oil. 15 'H NWMR (4§ S 8.05-7.98 (2H, m,
7.86- 7.84 (1 H m, | ' N 748(2H m, 5.07 (2H, s),
0.83 (914, s), 0.01 STER B: /20

1- (4- Fl uor o- phenyl ) -1, 3, i aza- Spirof'4. 5] decar 4- One (0.056 g, 0.22 nmmol)
and 8-(tert-butyl-di neth 3i | anyl 0 ,- et hyl } napht hal ene- 1- car bal dehyde

(0.067 g, 0.22 muol) were™d dry 1, 2-dichloroethane (5 nL). To
the reaction m xture was added cra¥y 4A Mol ecul ar Sieve (0.028 g), a
catal ytic anmount of glacial acetic gctd. The reaction m xture was stirred at
25 roomtenperature for I hr and itF was then added at roomtenperature

sodi um
5 (R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(R) oxiranyl-methyi-1,3,8-

triaza-spiro[4.5 ] decan-4-one (0.084 g, 0.183 mmol) was dissolved in ethanol
(4 mL). The reaction mixture was heated at 80°C for 18 hours, then cooled to
room temperature and the solvent evaporated in vacuo to yield an oil. The oil
was partitioned with water and ethyl acetate. The organic layer was dried with
10 NazSO-, filtered and the solvent evaporated in vacuo to yield a crude oil. The
crude oil was purified via flash chromatography (4% [methanol in ammonia
2.0M] /dichloromethane) to yield the title compound as an oil.
'H NMR (300 MHz, CDCl3) §7.69-7.66 (1H, m), 7.61 (1H, d, J = 8.2 Hz),
7.54-7.50 (2H, m), 7.44 (1H, 1), 7.27-7.25 (1H, m), 7.05-6.90 (4H, m), 4.98-4.90
15 (1H, m), 4.77-4.71 (2H, m), 4.03-3.98 (1H, m), 3.57-3.31 (8H, m), 3.16-3.01
(3H, m), 2.88-2.85 (1H, m), 2.43 (2H, br s), 2.32-2.24 (1H, m), 1.77-1.62 (2H,
m), 1.18 (3H, t);
MS (ES*) m/z 504.3 (M + H)".

20
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triacet oxyborohydride (0.071 g, 0.33 mml) under nitrogen atnosphere and the
170 WO 2004/ 022558 PCT/ US2003/ 027956 reaction m xture was stirred at room
tenperature for 18 hours. The reaction mxture was then partitioned with
wat er and di chl oronet hane. The organic | ayer was washed with brine, dried
with Na2SO4, filtered and the solvent evaporated in vacuo to yield a crude
0i | . TheWeRIME2SHS was purified via sem - 5 preparaPCV@SHYEPaqueous’ 0. 5%
TFA/ acetonitrile) to yield crude 8-[8-(tert

but yl - di et hyl - si | anyl oxynet hyl ) - napht hal en- 1-yl et hyl ] - 1- (4-f | uor o- phenyl ) -
1,3,8-triaza-spiro[ 4.5]decan-4-one which was directly used to the next step.
STEP C. 10 To the crude internedi ate prepared as in STEP B was added
acetonitrile (5 nL) and aqueous SEaahipfe 466 nl) . The reacti on m xture was
stirred at room.t prafure . far, 6 hrs S e evaporated in
vacuo to vyiel : . EMTWHz, CDCI3) S 8,85
(1H, Dbr s), W%.ﬁmmmanmnews (3H, m,

6.98-6.92 (2H, n), 6.84-6.79 (2H, 6.55 (1H, s), 5.12 (2H br s), 4.66

(2H, s), 4.33 (1 H br s), 3.03-2.9 H m, 2.38- 2.31 (2H, m, 1.79-1.75
(2H, m M (ES) ink 420 (M+ Hi. 200Exanpl e &9

1- (4- Fl uor o- phenyl ) - 8- Rp h aph en-1-lyl met hyl)-1. 3, 8-
triaza-spirol 4. 51deca #r3R H3IEQ 0 NC'-- N | F STEP
A: 25 (8- Met hoxynet hyl -} me{ hanol ‘I‘E;[jr ahedron Left. 1997:

38, 8161-8164) (0.36 g, ol ved i n\dichl oronet hane (10 nL).
171

1-(4-Fluoro-phenyl}-8-(8-methyl-naphthalen-1-ylmethyl}-3-(R)-
oxiranylmethyl-1,3,8-triaza-spirof4 .5]decan-4-one (0.02 g, 0.043 mmol) was
dissolved in ethyl alcohol (2 mL). To the solution was then added N-
methylethylamine (0.2 mL) and the reaction mixture was stirred at 40°C for 3
10  hrsin a pressure flask. The soilvent was then evaporated in vacuo to yield a
crude oil. The crude oil was purified via flash chromatography (5.0% ammonic.
2.0 M in methanol /dichloromethane) to yield the title compound as an oil.
'H NMR (400 MHz, CDCly) §7.77-7.75 (1H, m), 7.71-7.68 (1H, m), 7.38-
7.30 (4H, m), 6.96-6.91 (2H, m), 6.88-6.84 (2H, m), 4.82-4.75 (2H, m), 4.08-
15  3.98 (3H, m), 3.61-3.57 (1H, m), 3.34-3.29 (1H, m), 3.11 (3H, s), 2.83-2.54 (8H,
m), 2.44 (3H, s), 2.32-2.23 (2H, m), 1.68-1.63 (2H, m); 1.15 (3H, t, J= 7.2 Hz)
MS (ES*) m/z 519.3 (M + H)".
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WD 2004/ 022558 PCTI US20031 027956 To the solution was then added
1,1,1-triacetoxy-1,1-di hydro-1I, 2-benzi odoxol - 3(1H)-one, also known as
Dess-Martin periodinane (1.5 g, 3.6 mmol). The reaction m xture was stirred
for 1 hr, then partitioned with an aqueous saturated solution of thiosulfate
and di chl oronet hane. The organic |ayer was 5 washed with an aqueous

sat ur at SHO3IWHMZPWn of thiosulfate, an aqueous sat uPGVERMIZINP on of sodi um
bi carbonate, brine, dried with Na2SO4, filtered and the solvent evaporated
in vacuo to yield crude 8-nethoxynet hyl - napht hal ene- 1-car bal dehyde whi ch
was used directly into the next step. 10 STEP B:

1- (4- Fl uor o-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.45 g, 1.8 nmol)
and crude 8-net hoxynet hyl - naphtkmﬁxam@eM7carbaldehyde (0.35 g, 1.8 nmol)
were dissol ved ] ( | t 1 -olchloroethane (5
m-) and gl adrEiees ‘ Kvas stirred at
15 room terrperaturpﬁeiﬁ\m)mj,ahiaza'ﬁﬂrdmﬁldémmt<brerdmpobud#42/3&3 t hen added, at
room tenperature, sodlun1tr|acetoxyborohy3é€de (0.57 g, 2.7 mmol) under
nitrogen atnosphere and the reaction m xtue was stirred at room
temperature for 4 days. The reaction m xtLk® wag” partitioned with water and
di chl oronet hane. The organic | ayer was ¢E§ﬁbdfﬁtth brine, dried with
Na2SO4, filtered and the 20 solventcpva rated in vacuo to yield a crude
oil. The crude oil was purified via ashy chromat ogr aphy (40% et hyl acetate
in hexanes) to yield the title conp s a solid. "H NWR (400 WMHz, CDCl 3)
6 7.85-7.80 (2H, m, 7.60-7.58 (1H, . .37 (3H, m, 6.94-6.83 (4H,
m, 6.12 (11-1, s), 5.23 (2H, s), 4\ 64 £2H, 25 4.10 (2H, s), 3.38 (3H,
s), 2.91-2.81 (4H, m, 2.30-2.23K (1.70 (2H, m WMs (ES) ink
434.2 (M + H)'. Exanple 60 30
(R) - 8- Acenapht hen- 1-vt - 1- ( 4-
1,3,8-triaza-spiror4.51deca Byre Spnpound #723 172 WD 2004/ 022558
PCTI US20031027956 O ~ IRl N

5 {R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S) oxiranylmethyl-1,3,8-
triaza-spiro[4.5) decan-4-one (0.057 g, 0.124 mmol) was dissolved in ethyl
alcohol (2 mL). To the solution was then added a solution of 2.0M
dimethylamine in THF {1 mL) and the reaction mixture was stirred at 40°C for
2.5 hrs in a pressure flask. The solvent was then evaporated in vacuo to yield

10 acrude oil. The crude oil was purified via flash chromatography (6.0%
ammonia 2.0 M in methanol /dichloromethane) to yield the title compound as a
foam.

'H NMR (400 MMz, COCl) §7.68-7.65 (1H, m), 7.59 (1H, d, J = 8.2 Hz),
7.52-7.49 (2H, m), 7.44 (1H, t), 7.26-7.25 (1H, m), 7.03-6.94 (4H, m), 4.97-4.94

15 (1H, m), 4.83-4.80 (2H, m), 4.77-4.75 (1H, m), 3.87-3.81 (1H, m), 3.60-3.03
(7H, m), 2.85-2.82 (1H, m), 2.49-2.42 (2H, m), 2.32-2.24 (8H, m), 1.75-1.62

(2H, m)
MS (ES') m/z 503.3 (M + H)'.
20 Example 48

1-{4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-yimethyt}-3-(S)-oxiranyimethyl-

1.3.8-triaza-spiro[4.5]decan-4-one Compound #550

1589



ON (R) Ikkl 0 OF
(R) - 8- Acenapht hen- 1-yl -1-(4-fl uoro-phenyl)-1,3,8-triaza-spiro(4.5)decan-
4-one (0.25 g, 0.62 mmol) was dissolved in N, N-dinethylformam de (2.0 nL).
To the reaction mxture was then added at OC sodi um hydride (60% in m neral
5 o0l, 0.03 g, 0.80 nml) under nitrogen atnosphere. The reaction m xture
was stiweaudd2s8C for 30 minutes. To the reacti on REKUSRES/02256 t hen added,
at 0C, 2-(R)-(2-bromp-ethyl)-oxirane (0.14 g, 0.93 mol). The reaction

m xture was stirred at OC under nitrogen atnosphere for 1 hr, then room
tenperature for 18 hours and then partitioned with water and ethyl acetate.
The organic layer 10 was dried with Na2SO4, filtered and the sol vent
evaporated in vacuo to yield a crude oidh. The crude oil was purified via
flash chromat ography (6% nmet hanol i dic |or%g,;athane) to yield the title
compound as a foam 'H NVR £400 ‘72;,@ 65 (1H, m, 7.59 (1H d,
J=8.2 Hz), 7.54-7.50 (1 H d), 7. 04-6. 93 (4H,
m, 4.95 (1 H dd, J ‘ 464(211 dd, J = 4.3 and 10.7
Hz), 3.64-3.50 (3H, m,\ : 319303(2H rr) 2.97-2.92(1H,
m, 283280(1H m, m, 2.48-2.39 (3H, n), 2.29-2.21
(1H, m, 2.03-1.95 (1 H, rr) 2H, m) M5 (ES-) mlz 472.2 (M+ H~
20 Exanple 61
(R) - 8- Acenapht hen- 1-yl - 3- (4- am no- 3- () - hydroxy-butyl)-1-(4-fl uoro-.
phenyl)-1.3.8-triaza-spirol 4. 51decan- #- one Conpound #722 173 WO 2004/ 022558
PCTI US2003/ 02795 2u

(R) - 8- Acenapht heﬁ'“ié?wm'fhsw)fq %%hy&-ﬁlm%kgng{-?@gth&ﬂ @o%rif’?ﬁyl -ethyl }

spiro[4.5)-decan-4-one (2.0 g, 4.95 mmol) was dissolved in N, N-

dimethyformamide (25.0 mL). To the reaction mixture was then added at 0°C
5 sodium hydride (60% in minerat oil, 238 mg, 5.94 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at 0°C for one hour. To the
reaction mixture was then added at 0°C (2R)-(-}-glycidyi-3-
nitrobenzenesulfonate (1.54 g, 5.94 mmol). The reaction mixture was stirred at
0°C for one hour, then at room temperature under nitrogen atmosphere for 18
10  hours and partitioned with water and ethyl acetate. The organic layer was
washed with brine, dried with Na,SQ;,, filtered and the solvent evaporated in
vacuo to yield a crude oil. The crude oil was purified via flash chromatography
(2.5% methanol/dichloromethane) to yield the title compound as a foam.
'H NMR (300 MHz, CDCl,) 67.78-7.76 (1H, m), 7.73-7.69 (1H, m), 7.38-
15 7.31(4H, m), 6.99-6.91 (2H, m), 6.89-6.84 (2H, m), 4.76 (1H, d, J = 4.8 Hz),
4,65 (1H, d, J = 4.8 Hz), 4.01 (2H, s), 3.20-3.11 (6H, m), 2.86-2.77 (5H, m),
2.61-2.59 (1H, m), 2.31-2.21 (2H, m), 1.69-1.63 (2H, m)
MS (ES’) m/2 460.2 (M + H)".

20 Example 49
3,3,3-Trifluoro-N-{3-[1-(4-fluoro-phenyl)-8-(8-methyl-naphthalen-1-
yimethyl}-4-ox0-1,3,8-triaza-spiro[4.5]1dec-3-yl]-2-(R}-hydroxy-propyl}-2-
methoxy-2-phenyl-(R}-propionamide Compound #615
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1,3,8-triaza-spiro[ 4.5] decan-4-one (0.03 g,

et hyl

J = 8.2 He),
(4H, m,

0.06 nmml) was dissolved in

al cohol (1.0 nmL). To the solution was then added concentrated

anmoni um 5 hydroxide (1.0 m-) and the reaction mxture was stirred at 40C
for 7 hrs in a pressure flask. The solvent was then evaporated in vacuo to
yield a crude oil. The crude oil was purified via flash chromatography

(6. 0% ar@20402258 M in et hanol /dichl oronet hane) PETAPAPH{E titl e
conpound as a foam IH NWR (400 WMHz, CDCI3) 57.70-7.65 (1H, m,

(1 H m.
2.65-2.58 (1H ), 2.52-2.40 (2H ), 2.32-2.24 (Lp—g), 2.10-1.90 (3H ),

1.76-1.51 (4H, m MS (ES) mz 489.1 (M+ H)'.

\OHJ (R (S) NNH (R © 2004/922

8- Acenapht hen- 1-yl - i~y
triaza-spiro[4.5 ]§ :
amne (0.178 g, 1. 4¢ nupAl

m xture was heated at
evaporated in vacuo

chr omat ogr aphy (80% et
"H NMR (300 MHz, CDCl 3)

solid.
7. 50-

10

15

20

10 7.54-7.50 (2H, m), 7.43 (1H, t), 7.26 (1H d),

4.96-4.94 (1H, 1), 4.64 (2H, dd, J = 4.3 and 10.7 Hz),
3.57-3.45 (2H, n), 3.39-2.98 (4H, m, 2.85-2.76 (2H,

3-(3-Amino-2-(R)-hydroxy-propyl)- 1-(4-fluoro-phenyl)-8-(8-methyi-
naphthalen-1-yimethyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.0118 g, 0.024
mmol) was dissolved in dichloromethane (1.0 mL) and pyridine (0.15mL). To
the reaction mixture was then added at 0°C (S)-(+)-a-methoxy- a-(trifluoro
methyl)phenyl acetyl chloride (8.7 mg, 0.034 mmol) under nitrogen
atmosphere. The reaction mixture was stirred at 0°C for one hour, then the
solvent was evaporated in vacuo to yield a crude foam. The crude foam was
dissolved in ethyl acetate and successively washed twice with aqueous 0.5N
HCI, twice with aqueous NaHCO,, brine, dried with Na;SO;, filtered and the
solvent evaporated in vacuo to yield a white foam.

'H NMR (300 MHz, CDCl3) §7.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.64-
7.61 (1H, m), 7.56-7.54 (2H, m), 7.42-7.40 (3H, m), 7.39-7.30 (3H, m), 6.97-
6.93 (2H, m), 6.87-6.83 (2H, m), 4.70 (1H, d, J=4.9 Hz),4.64 (1H,d, J=4.9
Hz), 3.99 (3H, s), 4.01 (1H, s), 3.60-3.54 (1H, m), 3.45-3.32 (5H, m), 3.1 (3H,
s), 2.82-2.74 (4H, m), 2.24-2.20 (2H, m), 1.70-1.63 (4H, m)

MS (ES’) m/z 693.0 (M + H)".

Example 50
3-{3-Dimethylamino-2-(R}-hydroxy-propyl}-1-(4-fluoro-phenyl}-8-(8-methyl-

naphthalen-1-yimethyl}-1,3,8-triaza-spiro[4.5ldecan-4-one Compound #441

161

7.59 (1H, d,
7.04-6.93
3.86-3. 76

m,

1- phe nvl -
pi r o[ 4. 5Pdecal ' Conpound #663 O H
US2003/ 027956

3-( rmg ylnethyl -1, 3,6
, 0.98 ?66)1 antd R-(+)-a-nethyl benzyl
ed in ethanol (3 nlL). The reaction

Owaved for 600 sec. The solvent was 5
The crude oil was purified via flash
pt ane) to yield the title conpound as a
/5 (1 H t), 7.60 (1 H d, J = 8.2 Hz),



7.54 (2H, d, J =5.1 Hz), 7.44 (1 H, t), 7.07-7.28 (6H, n), 6.8-7.0 (4H, m,
49 10 (IH m, 4.6 (2H s), 3.8 (2H n), 3.25-3.55 (5H, m, 2.95-3.1 (2H,
m, 2.78 2.82 (1 H n), 2.6 (1H ), 2.1-2.4 (5H n, 1.5 (2H ), 1.3 (3H,

d M (ES) mlz 579.2 (MH), 427.2 Exanple 63 15

3-43- Am no- 2- (R) - hydr oxv- propvl | - 8-cvcl ooctyl net hyl -1-(4-fl uoro-ohenvl | -1. 3.
8- tri azWOoSPHIRPM. 511decan- 4-one Conpound #620 OH @SCTRI00IPFPSFPN NI F
Cycl ooct yl met hyl - 1- (4-fl uor o- phenyl )-3-(S)-oxiranyl nethyl-1, 3,8-tri aza-
spiro[ 4. 5] decan-4-one (0.71 g, 1.65 nmol) was dissolved in absol ute ethanol
(5 20 m.), then m xed wth anmmoni um hydroxide (2 nL, 14.4 mmol) and heated
to 120C and m crowaved for 600 sec. The sol vent was evaporated and the
resulting residue was purified by col urgg chronatography (80% et hyl

acetate/ heptane) to yield the title co ound as gpoil. M5 (electrospray) =
4474 (M) 175 WO 20041022558 PCT ) 'H NVR (300 MHz, CDCI3) 5
1.1-1.3 (m 2H), 1.4-1.48 ? d 2H) 2.2-2.38 (m 2H), 2.6-2.8
(m 5H, 2.8-3.0 (m 2 4—4 8 (m 2H, 4.7 (s, 2H,
6.8-7.0 (m 4H). 5 ExaN l/

3- (3- Am no- 2- (R) - hydr oxy- or o- phenvl)-8-(2.3.3a.4,5, 6-
hexahydro-| H phenal en-1-y . - Spi ro[ 4. 51decan- 4- one

di hvdr ochl ori de Conmpound #640 oH ( (S) -111 NHZN (S) N- C-i 6

1-(4-Fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylmethyl)-3-(S)-
oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one (0.035 g, 0.07mmol) was
dissolved in ethyl alcohol (2 mL). To the solution was then added a 2.0M
5 solution of dimethylamine in methanol (1.0 mL, 2.0 mmol) and the reaction

mixture was stirred at 45°C for 3 hrs in a pressure flask. The solvent was then
evaporated in vacuo to yield a crude oil. The crude oil was purified via flash
chromatography (5.0% ammonia 2.0 M in methanol /dichloromethane) to yield
the title compound as a foam.

10 'H NMR (400 MHz, CDCly) 67.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.38-
7.31 (4H, m), 6.96-6.91 (2H, m), 6.88-6.84 (2H, m), 4.80 (1H, d, J = 5.1 Hz),
477 (1H, d, J= 5.1 Hz), 4.01 (2H, m), 3.95-3.87 (1H, m), 3.62-3.58 (1H, m),
3.31-3.26 (1H, m), 3.11 (3H, s), 2.86-2.78 (6H, m), 2.36-2.22 (9H, m), 1.68-
1.63 (2H, m)

15 MS (ES") m/z 505.4 (M + H)".

Example 51
1-(4-Fluoro-phenyl}-3-(2-(R)-hydroxy-3-methylamino-propyl)-8-(8-methyi-
naphthalen-1-yimethyi)-1,3,8-triaza-spiro[4.5]decan-4-one
20 Compound #660
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10 1-(4-Fl uoro-phenyl)-8-(2, 3, 3a, 4, 5, 6- hexahydro-1 H phenal en-1-yl)-3-(S)-
oxi ranyl methyl -1, 3,8-tri aza-spiro[4.5]decan-4-one (60 ng, 0.131mopl) was

di ssolved in absolute ethanol (1 nmL), then m xed with amoni um hydr oxi de
(0.3 m) and heated to 120C and m crowaved for 480 sec. The sol vent was
evaporated. The resulting residue was dissolved in ethyl acetate and then 15
treat ed WPEMPR2S8 n diethyl ether (1M 1 m-) to yi BCHUBNE/42/956e conpound as
a solid. Ms (electrospray) = 475.2 (M#), 305.1 1H NMR (300 MHz, CD3QD)
50.9-1.0 (m 1H), 1.1-1.5 (m 5H) 1.7-1.8 (m 1H), 2.0-2.25 (m 61-1),
2.3-2.7 (m 4H), 2.7-3.2 (m 71-1), 3.32-3.7 (m 2H), 20 3.85-4.2 (m
21-1), 4.9 (m 2H), 6.9-7.4 (m 8H Exanple 65

1- (4- Fl uor o- phenyl ) - 8- (8- net hyl - napht hghen-1 -yl net hvl)
.3,8-triaza-spiro[4.51- decan-4-one Co ound #541)}-&76 V\D 2004/ 022558

PCTI US20031027956 O H N M 0 F AT
(8- Hydr oxynet hvl - napht hyae Met h 12-iL 4 eck flask equi pped with
a thernocoupl e, an ovef Irre N?ﬁ addi n funnel, and a condenser
under N2 was charged napht hali c anhydrmde (200 g, 1.0 nmol) in
toluene (2.5 L) at roomtée Vi Qe reaction m xture was agitated
whi | e addi ng DIBAL-H (1.5 Y ; 2.664 L. 4 nol) via the addition
funnel over 1.5 h. The solution was Y heated to 95C overnight, cooled to
15C and then slowy diluted with ethy acetate (2.2 L) and H20 (2 L)

foll owed by addition of concentratedrHC (320 10 nL). The resulting

ari ed on the 11 TeR R PB b Bl i PIRICER A STo ' osu et hanol (1.2
L)_, sti rr ed axiranyl@thyb 1,3 B-triazazapilo[4 Sldecaretione(0yiSed, 0.189 watol)sxdsi d whi ch  was air
O Oy rhendd e S el o P over Lo

5 of methylamine in methanol (1.0 mL, 2. 0 mmol) and the reaction mixture was

stirred at 40°C for 3 hrs in a pressure flask. The solvent was then evaporated
in vacuo to yield a crude oil. The crude oil was purified via flash
chromatography (5.0% ammonia 2.0 M in methanol /dichloromethane) to yield
the title compound as a foam.

10 'H NMR (400 MHz, CDCl3) §7.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.38-
7.31 (4H, m), 6.96-6.91 (2H, m), 6.88-6.84 (2H, m), 4.80 (1H, d, J=5.1 Hz),
477 (1H, d, J= 5.1 Hz), 4.00 (2H, m), 3.97-3.86 (1H, m), 3.58-3.53 (1H, m),
3.43-3.35 (1H, m), 3.12 (3H, s), 2.84-2.69 (7H, m), 2.56-2.49 (1H, m), 2.44 (3H,
s), 2.31-2.24 (2H, m), 1.67-1.64 (2H, m)

15 MS (ES*) m/z 491.1 (M + H)".

propyll-8-(8-methyl-naphthalen-1-ylmethyl}-1,3,8-triaza-spirof4.5ldecan-4-one
20 ‘ Compound #656
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15 'H NMR (400 MHz, CD3COD) $7.85 (2H, dd, J = 1.3 and 8.2 Hz), 7.61 (211,
dd, J = 1.0 and 7.0 Hz), 7.46-7.42 (2H, m, 5.22 (2H, s), 4.82 (4H, s).

STEP B: 1H, 3H Benzo[ deli sochromene A 1-L 3-neck flask equi pped with an
overhead stirrer, a condenser, and 20 a thernocouple was charged with

(8- hydr oxynet hyl - napht hal en- 1-yl }met hanol (33.0 g, 0.175 nol), concentrated
phosphor WO 28408258925 i), and water (5 nlL). The reXETUSHOHIIGr e was
stirred at 140C for 3 h, cooled to roomtenperature, diluted with CH2Cl 2
(800 mM-) and transferred to a 2-L separatory funnel. After washing the
organic layer with water and saturated NaHCO3 it was dried over 25 MgSO4 and
evaporated to yield 1 H 3H Benzo[ de]isochronene as a solid. 177 WO

2004/ 022558 PCT/ US2003/ 027956 'H NMR(400 MHz, DMBO-d6): S 6.96-6.92 (2H,
m, 6.62-6.58 (2H, m / m, 4.17 (30N s). STEP C

(8- Met hyl - naoht hal e 2000, 56, 5

. r\g\k@dro .
8375-8382) A 3-L 4- & ’:—A}\Jth n ovegfrhead stirrer, a
#nlet { andf a 1-L addition funnel was

t hernocoupl e, a condeRr v

charged with potassiu 0.764/mot) and (1 L). The netal

suspensi on was heat ed mn and tlien stirred to room
tenperature. To the reaction 10 @ e was then added naphthal ene (2 g,
0.015 not), the suspension was sY ed at roomtenperature for 10 mn and
then cooled to -20C to afford a /Ml ue suspension. A solution of

1H, 3H Benzo[ de] i sochronene (26 g',: 0.153 not) in THE (500 m) was slowy
added via the addi(4-F|0aofpuani3e)L8-(8M1éthyIaudﬁiﬁthéla}ﬂ-ymmyl)QL(Bgad so ]'Ehat tEe
reaction tenperature di ot exc -15C. A stirring 15 for 5 at -20C,
t he suspensi aﬁgetp@-ﬂtg&é aﬁ'%‘?‘ﬁﬁ?ﬂ"%faa ioﬁﬁ(éog{srﬂ'toxﬁgrr?@ )W th stirring to
0C, and t hendisdolvedundnétioanst @mel )WTb treudolgibn was thgn agdeidasmiethph- 178t al  settling).
The sol utjion was decan n he resi dual tassi um was. cool ed and
carefull yg del¥ 2y F“?’%f%%p:{so'm}?ﬁgrl'écjtﬁﬁBqaeﬁ)qm'fm[fn‘ﬁ%sﬁ%ﬂﬁ&aﬁ'he decant ed
sol uti on was459elmf1lhl'ssoﬁln?rpmtsadﬂnél¢ Wndeg;bwént@\al@thﬁn)evap'dﬂagd ivat@gen anddéod .
stirring was, continued. 20 min. Additi on ter and et wer e added an
The or gani o Papsta g ol The R oM yae it SR dert RSB 8% o i ¢ n

CH2Cl 2 and t&smoesdaDomel metmdi Aishlohtidhe ad yieldahe itleSompaint asandensed i n
vacuo to vyi e;oglma crude material. The crude material was purified by flash

10 'H NMR (400 MHz, CDCl3) 67.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.38-
7.30 (4H, m), 6.95-6.91 (2H, m), 6.87-6.84 (2H, m), 4.80 (1H, d, J = 5.05 Hz),
477 (1H, d, J = 5.05 Hz), 4.00 (2H, s), 3.96-3.89 (1H, m), 3.58-3.54 (1H, m),
3.32-3.30 (1H, m), 3.12 (3H, s), 2.85-2.77 (6H, m), 2.65-2.58 (1H, m), 2.49-
2.12 {10H, m), 1.68-1.63 (4H, m)

15 MS (ES') m/z 548.3 (M + H)".

phenyi}8-(8-methyl-naphthalen-1-yimethyl}-1,3,8-triaza-spiro[4.5]decan-4-one
20 Compound #666
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chromat ography (7.5/2.5 hexane/ EtQAc) to yield 8-nethyl-1 25

napt hal enenet hanol as a solid. "H NWR (300 MHz, DVBO-d6): 57.82-7.80 (1 H,
m, 7.73-7.69 (1H m, 7.52-7.50 (11-1, m, 7.41-7.32 (3H, m, 5.17 (2H,
bs), 3.01 (3H, s). STEP D:. 8- Mt hyl - napht hal ene- 1- car bal dehyde 30 A 1-L
4-neck equi pped with an overhead stirrer, a condenser and a thernocouple
was char¥y@atPiassg- net hyl - 1- napt hal enenet hanol (18. BCHUSHOXGPS56 npt ) in
CH2Cl 2 (500 M -) and stirred at roomtenperature under N2. Solid 178 WO
20041022558 PCT/ US20031027956 Mh(WO02 (61 g, 0.7 nol) was carefully added
and the reaction was stirred at roomtenperature for 3 h, then at 40C for 6
h and then at roomtenperature overnight. The reaction m xture was dil uted
with CH2Cl 2 (500 nL), filtered and phe filtrate was washed with 1 N HCl and
then dried over MgSO4. The resulting crude r(gHerl al was purifed using
silica gel chromatography Vi “acet at e) toyield

8- net hyl - napht hal ene/F= d. 'H NMR (400 MHz, CDClI3) 5
10.92 (1 H, s), 8.04 Hiz), 7.96 (1H, dd J =114
and 7.1 Hz), 7.82-7.¥ 751(1H n, 7.49-7.44(2H, nm, 2.82
(3H, s) 10 STEP E:
1- (4- Fl uor (>- phenyl }- 8- ( hal en-1-vlingthvl|l-1.3.8-tri aza-
spirol 4.51-deca n-4-one. A 1-L 3-Ng flask equip d)mth an over head
stirrer and a thernocouple was charged with

8- net hyl - napht hal ene-1| - car bal dehy#e (13.75 15 g, 0.\08 nol ) and

inder N2 1 o @i ehiy e3¢ iR barharr BRRRIES a1 ni) vas
added_ foll O\mnbriyynemd-eannazdctbim[éﬁ]datarsbbnd(ommg(mt)rﬁr’u(l)&&ﬂ g, 0.157 nol).
The m xture wa act| oﬁo'\}\aﬁmfﬁr@ﬂh%‘?'&% %g‘@%‘?”e (suspension becones a

sol ution). cooled 20 down to
room t emder aiirmtbylandoarbmdannrree(awécﬁ OJBU"dlmﬂ) a'ndl‘the\kn@:bo(ﬁﬂxmte)wassti rred for 10

and ari ed onieaeBE Brdngifghtesde e, Toe s BERSH 1Rt e o ch
was suspenddmlvacoo tb yielih g lcrugé bik r Thesdruder alovas uorifid via flashfil tered and dried in a
60C vacuum OKropnaSOQrz}Ghﬁ kéjt)/l rg'nf'nol;nja%ﬂ i ,%e{;%ngl lcﬁchgogorgg&gﬁle) tonﬁgg LS

the title compound as a foam.

10 "4 NMR (300 MHz, CDCl3) 67.78-7.75 (1H, m), 7.71-7.68 (1H, m), 7.38-

7.30 (4H, m), 6.97-6.90 (2H, m), 6.87-6.82 (2H, m), 4.78-4.73 (2H, m), 4.00

(2H, s), 3.96-3.82 (1H, m), 3.59-3.53 (1H, m), 3.37-3.30 (1H, m), 3.12 (3H, s),

2.86-2.50 (9H, m), 2.35-2.11 (11H, m), 1.68-1.59 (4H, m)

MS (ES") m/z 562.2 (M + H)".

15
Example 54
1-{4-Fluoro-phenyl}-3-[2-(R}-hydroxy-3-(3-hydroxy-propylamino)-propyll-8-(8-
methyl-naphthalen-1-yimethyl}-1,3 8-triaza-spiro[4.51decan-4-one
Compound #651
\\\OH
20
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25 ylnethyl)-1,3,8-triaza-spiro[4.5]-decan-4-one as a white solid; '"H NWR
(400 MHz, CDCI3) S 7.79-7.76 (1H, m, 7.72-7.69 (1H m, 7.39- 7.30 (4H m,
6.98-6.92 (2H m, 6.87-6.82 (2H, m, 6.24 (1H, br s), 4.66 (2H, s). 4.01
(2H, s), 3.12 (3H, s), 2.86-2.78 (4H, m, 2.33-2.23 (2H, m, 1.72 (2H, d, J
= 14.1 Hz); 30 M5 (ES') mz 404.2 (M+ H)'. Elenental Analysis Calcul ated:
C. 69. 269924258, N 11.34% F: 3.91% H2O 1.85WJCW§§%?/éd?56C: 68.96% H:
6.83% N 11.38% F: 4.00% H2G 0.58% 179 WO 2004/ 022558 PCT/ US2003/ 027956
Exanpl e 66 Production of Cells Expressing the ORL-1, Delta. Kappa or M
Receptor HEK293 cells were transfected with nociceptin receptor (ORL-1,
human 5 nRNA GenBank #AF348323) or any of the opioid receptor subtype delta
(8, human nmRNA Ggnh: otfire . erwyg nbank #U17298) and
mu (g, human nﬂﬁra%gﬁgrank ﬁ’ﬁ%?o’lg%ﬁgm\'}%%ﬂ?%se V\(;gs; pC - neo (6418

sel ection). oifandmethyleLd-rgzasspiiolded]grcanydraned? i 8.2.5 mmebmast AM NE 2000 (Life
Technol ogi esgi{Rved ih &éﬁ%ﬁn (\A%gl%liu.usrb i dofifiod Rhd Ph BBdea Haih@gedur e. The day

before transfection, a plate was inoculated with 2X105 cells per
wel | in 0.5 propasol (@c37Pal 5.6 mowal, haneblbie teactiomanixtiureopscstived|gigQ°C far0o% BCS). Two

X ' i : |. F
each wel | St LR L sk PREGUENLHedhp Babblalbtn DB e UL iy ot
OPTI - MEM | Reudecald The cade bitwasipurfied vie fldgcdtnohatograghy@a.0% amm&ni®85- 034) .  For

h It . ' . . diluted int
ggf (\tAgt al \r/%’?ﬁjrr@?ﬁe?%né#mmraﬁ@&?gﬁmyléﬁr\\égtn@%gﬁgéﬁégg %arg.""afﬁ nlut (l;seatI P ogm

t enperat ure. The 'HINMR (320 BNA CDE:) 472007 SvetiHe m), ohili- hesi( 1) ma,¥d38-ncubat ed at

wel 1 andr epl 20 oGS R AL o, 61870 BE P Iy EALLTD T pyaidy " O oF g’ O o2
DNA- LF2000 c{@hip$)e3.88-3:80 (tH,am)dd81-877 d2itimMmBHT-3d@¢3Him)ed 103t s).gent | e
swirling. Thf?’{)-b%g}dﬁﬁﬁ})"m% ﬁéﬂﬁ{anﬁz‘gétsgge%l for 5 hours. The OPTI-NMVEM

| medi um was aspir d'trom €ach t] and replaced 25 with 1 n
grow h nmedi um TMS (BFatmez §3fs2 (Mtitned to the incubator for 24

Example 55
15 11-(4-Fluoro-phenyl)-8-(8-methyi-1.2 3 4-tetrahydro-naphthalen-1-
Imethyi)-1,3,8-triaza-spirof[4.51decan-4-one Compound #728
0]
NH
N
N
F

STEP A:
8-Methyl-1,2,3,4-tetrahydro-naphthalene-1-carboxylic acid (J. Org.

20 Chem. 1982, 47, 2590-2593) (0.066 g, 0.34 mmol) was dissolved in
tetrahydrofuran (3 mL). To the solution was then added at 0°C a 1.0M solution
of borane-methyl sulfide complex in dichloromethane (0.7 mL, 0.69 mmol).
The reaction mixture was stirred at room temperature for 15 minutes, refluxed
for 2 hrs, then cooled down to 0°C and quenched with methanol. The solvent

25 was then evaporated in vacuo to yield a crude oil. The crude oil was

partitioned with water and diethyl ether. The organic layer was dried with
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hours. The wells were trypsinized and cells added to 100 nmtissue culture
di shes (2 dishes per well). The dishes were incubated for 24 hours. The

medi um was aspirated fromeach dish and replaced with growth nmedi um

cont ai ning 400g/ M GCeneticin ((418) selective antibiotic. The plates were

30 refer every 3-4 days. 180 WD 2004/ 022558 PCT/ US2003/ 027956 Di sti nct

col oni esWaRHEMR253 i n approxi mately 3 weeks. One weeRCIABAOINYB6out of

approxi mately 100 col oni es per dish were subcultures to 1 well each of two
24 well plates containing 1 m of selective nmedium per well. Confluent wells
were expanded to 6 well plates, then T25 flasks and T75 5 flasks. Cell
fines showi ng poor growmh patterns were elimnated. Menbranes were prepared

fromeach c i Y i K 2cept or bi ndi ng
nsaay. ExavarESRy MiesefEd BESPhet calabd ik VAR bR e rerher D' 2L LTy
The noci cept1.234detsbydio-nbphitilery1-3id-mwihane s an of which wWas nséddjreoly 1251 -
Tyr 14- noci gﬁﬁ%%%%g CUmol , New Engl and Nucl ear) to human nociceptin

- on

receptor ( K293 cel |l menbranes. HEK293 cell nenbrane (prepared as
described i n Pul HNMR\KQ0. Mz, CIICl3) & 7T165-@0D (BH, &), FTk8.5a¢2H, m)Exp. They. 294,

224-229) ,, W C I ff.e s a,aLxture of 50 nmM
Tri s- HC %H#%*I’E&HHWE%&ZQ%%@ H%Sn%&ﬁﬁ)s,)' %&iﬁﬁgéﬁ% PR treated WGA

Fl ashPl at es 1.8&HEnY 12090 6NUCHem), 1.52t(1H,brppl wel | i n bi ndi ng buffer of 50 nmM
Tris-HCl pH 7.8, 5 nM MBC12 and 1 nmM EGTA. 1251-Tyr 14-nociceptin was added

at a final concentration of 0.5 nMand 20 the vol ume adjusted to 50 pl with
bi ndi ng buf f&FEP Bthe pl ate was incubated for two hours at roomtenperature,

th ti i I i ith 200 pl

bi ndl ng_but 1 or " aeaRE 7S F Bl lBlesr-uPRARGR 8 0. e D) 2t es wer e

t hen seal®d ramdl) was.dis stved in dichRagrkethahel(05 nBgu o theosolulieb easithee r adi oactivity

bound to the . For. C the total bindin % nh
VS 300 TR 2 e TR e 6 2o

was neasure ons and 0 e¥c8hcentration at
whi ch 50% ofDeskdartin pededigened0.081d, Bi20 anthol)vdde desctiominixbigle Waom t he gr aphi cal

di spl ay of étiﬁe& R)gérhisttnén partitioned with an aqueous saturated solution of
thiosulfate and dichloromethane. The organic layer was washed with an
15 aqueous saturated solution of thiosulfate, an aqueous saturated solution of
sodium bicarbonate, brine, dried with Na;SOy, filtered and the solvent
evaporated in vacuo to yield 8-methyl-1,2,3,4-tetrahydro-naphthalene-1-
carbaldehyde as a solid.
'H NMR (400 MHz, CDCl3) § 9.66 (1H, d, J=1.8 Hz), 7.13-6.99 (3H, m),
20 3.74-3.72 (1H, m), 2.81-2.77 (2H, m), 2.37-2.31 (1H, m), 2.2 (3H, s), 1.95-1.61
(3H, m).

STEPC:
1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.035 g, 0.14
25 mmol) and 8-methyl-1,2,3,4-tetrahydro-naphthalene-1-carbaldehyde (0.03g,
0.17 mmol) were dissolved in dry tetrahydrofuran (2 mL) and dry
dichloromethane (0.5 mL). To the reaction mixture was then added at 0°C
sodium triacetoxyborohydride (0.045g, 0.21 mmol) under nitrogen atmosphere
and the reaction mixture was stirred at room temperature for 18 hours. The
30 reaction mixture was then partitioned with 1N NaOH and ethyl acetate. The
organic layer was washed with brine, dried with Na;S0y, filtered and the
solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
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of concentration versus Y = response, using the follow ng calculation: 30 Y
= (Mninmunm + (Maxi mum M ni nun) (1+1 ol og( EC50, X) 181 WD 20041022558

PCT/ US2003/ 027956 For sone of the test conpound, Ki was determ ned, using
the followng calculation: Ki values were cal cul ated using G aphpad Prizm
software, where Ki = (1Cso) | (+[radioligand]/Kd) 5 For the ORL-1 bi nding,
the Kd W@2®48RM8 The (radioligand) used was the sBREUROYRESKI. The
ability of representative conpounds of the present invention to bind 10 to
the ORL-1 receptor in a HEK cell line using a radio-|abelled nociceptin as
the displaceable |ligand was determ ne according to the procedure described
above with results as listed in Table 12. (Note that for the conpounds

which were g ﬂﬁ&m%dﬁb_'l_%hk&@ﬁﬂmol/&&h%réfﬁéth@\ebto%ﬁ@djmbrﬁtlérab| e 12 is the
cal cul at ed nean 12 ID# ORL-1 ICso nMORL-1 Ki (nM 1 8.10 2 8.49

3 173.0 4§°’BB°""9326"9' 6 4.66 7 13.4 8 4.86 9 233.0 10 10.5 11 22.3
12 21.0 13 10. 84 NMR @00 %1Hz1BD81,) & 7.06-6.90 (7H, m), 6.56 (1H, br s), 4.68

(2H, s), 3.12-2.33 (12H, m), 1.91-1.53 (6H, m), 1.25-1.21 (2H, m)
5 MS (ES") m/z 408.1 (M + H)".

Example 56
(R)}-8-Acenaphthen-1-yl-1-{4-fluoro-phenyl}-3-[2-hydroxy-3-(3-hydroxymethyi-
piperidin-1-yi}-(R)-propyi}-1,3,8-triaza-spirof4.5ldecan-4-one
10 Compound #695

7%&9

(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(S) oxiranyimethyi-1,3,8-
triaza-spiro[4.5) decan-4-one (0.02 g, 0.04 mmol) was dissolved in ethyl alcohol

(1.5 mL). To the solution was then added 3-piperidinemethanol (0.01 g, 0.08
15 mmol) and the reaction mixture was stirred at 60°C for 12 hrs in a pressure
flask. The solvent was evaporated in vacuo to yield a crude oil. The crude oil
was purified via flash chromatography (6.0% ammonia 2.0 M in methanol
/dichloromethane) to yield the title compound as a foam.
"M NMR (400 MHz, CDCl3) 67.69-7.49 (4H, m), 7.46-7.41 (1H, m), 7.26-
20 7.25(1H, m), 7.04-6.95 (4H, m), 4.97-4.94 (1H, m), 4.81-4.74 (2H, m), 3.97-
3.90 (1H, m), 3.58-1.6 (27H, m)
MS (ES’) mvz 573.3 (M + H)".

Example 57
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16 122.0 17 10.8 16 10.3 19 15.0 20 15.8 21 9.22 22 20.7 23 80.5 24
34.8 25 33.0 182 WO 2004/ 022558 PCT/ US2003/ 027956 26 20.3 27 11.0 28 7.74
29 121.0 30 23.2 31 44.5 32 13.7 33 95.3 34 26.9 35 30.3 36 8.73 38
8.88 39 149.0 40 9.40 41 8.32 42 19.2 43 19.9 44 43.1 45 6.45 46

16.2 47 0.86 48 1.28
WO 2004/022558 PCT/US2003/027956

N-{3-{(R}-8-Acenaphthen-1-yi-1-(4-fluoro-phenyt}-4-oxo-1.3,8-triaza-
spirof4.5}dec-3-yi]-2-hydroxy-(R}-propyl}-3,3 3-trifluoro-2-methoxy-2-phenyl-(R

propionamide Comound #645

o)
WOH
" N/\
N/' NH
FaC,
g (@)
H,CO
F
5 (R)-8-Acenaphthen-1-yl-3-(3-amino-2-hydroxy-(R)-propyl)-1-(4-fluoro-

phenyl}-1,3,8-triaza-spiro[4.5]decan-4-one (0.02 g, 0.042 mmol) was dissolved
in dichloromethane (3 mL) and pyridine (0.3 mL). To the reaction mixture was
then added at 0°C (S)-(+)a-methoxy-o-(trifluoromethyl)phenyl acetyl chloride
(13.8 mg, 0.055 mmol) under nitrogen atmosphere. The reaction mixture was

10 stirred at 0°C for one hour, then and the solvent evaporated in vacuo to yield a
crude foam. The crude foam was dissolved in ethyl acetate and successively
washed twice with aqueous 0.5N HC!, twice with aqueous NaHCO,, brine,
dried with Na,SO,, filtered and the solvent evaporated in vacuo to yield the title
compounds as a white foam.

15 'H NMR (400 MHz, CDCl3) §7.68-7.59 (3H, m), 7.55-7.39 (8H, m), 7.03-
6.99 (2H, m), 6.98-6.93 (2H, m), 4.95-4.92 (1H, m), 4.70 (1H, d, J = 4.8 Hz2),
4.65 (1H, d, J= 4.9 Hz), 3.99-3.97 (1H, s), 3.76 (1H, s), 3.57-3.29 (5H, m),
3.08-3.00 (2H, m), 2.79-2.76 (1H, m), 2.46-2.37 (1H, m), 2.37-2.29 (1H, m),
2.24-2.16 (1H, m), 2.00 (3H, s), 1.74-1.60 (4H, m)

20 MS (ES") m/z 691.3 (M + H)".

Example 58
1-(4-Fluoro-phenyi}-8-{8-hydroxymethyi-naphthalen-1-yimethyi}-1.3.8-

triaza-spiro[4.5ldecan-4-one Comound #734
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49 14.8 50 298.0 51 259.0 52 0.48 53 0.47 54 3.03 55 2.75 56 4.70 57
20.0 58 476.0 59 94.5 60 396.0 61 1.09 62 0.78 63 19.2 64 33.9 65
88.5 66 392 67 12.2 68 10.4 69 20.5 70 72.9 71 59.3 72 82.6 73 14.0
74 8.08 183 WD 2004/ 022558 PCT/ U52003/027956 75 21.1 76 16.1 78 18.0 79

18.2 100 4.10 101 1.79
WO 2004/022558 PCT/US2003/027956

HO 0

STEP A:
[8-(tert-Butyl-dimethyl-silanyloxymethyl)-naphthalen-1-yl}-methanol
(Aust. J. Chem. 1996, 49, 793-800) (0.2 g, 0.66 mmol) was dissolved in
5 dichloromethane (8 mL). To the solution was then added 1,1,1-triacetoxy-1,1-
dihydro-1,2-benziodoxol-3(1H)-one, also known as Dess-Martin periodinane
(0.56g, 1.32 mmol). The reaction mixture was stirred for 1 hr then partitioned
with an aqueous saturated solution of thiosulfate and dichioromethane. The
organic layer was washed with an aqueous saturated solution of thiosulfate, an
10  aqueous saturated solution of sodium bicarbonate, brine, dried with Na;SOy,
fitered and the solvent evaporated in vacuo to yield a crude oil. The crude oil
was purified via flash chromatography (6.0% ammonia 2.0 M in methanol
/dichioromethane) to yield 8-(tert-butyl-dimethyl-silanyloxymethyl)-naphthalene-
1-carbaldehyde as a clear oil.
15 'H NMR (400 MHz, CDCl3) § 10.73 (1H, s), 8.05-7.98 (2H, m), 7.86-
7.84 (1H, m), 7.65-7.63 (1H, m), 7.55-7.48 (2H, m), 5.07 (2H, s), 0.83 (9H, s),
0.01(6H,s)

STEP B:

20 1-(4-Fluoro-phenyl)-1,3,8-tnaza-spiro[4.5]decan-4-one (0.056 g, 0.22
mmol) and 8-(tert-butyl-dimethyl-silanyloxymethyl}-naphthalene-1-
carbaldehyde (0.067 g, 0.22 mmol) were dissolved in dry 1,2-dichloroethane (5
mL). To the reaction mixture was added crashed 4A Molecular Sieve (0.028
g), a catalytic amount of glacial acetic acid. The reaction mixture was stirred at

25 room temperature for | hr and it was then added at room temperature sodium

triacetoxyborohydride (0.071 g, 0.33 mmol) under nitrogen atmosphere and the
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102 199.0 103 18.5 104 0.72 105 81.6 106 55.4 107 57.7 108 36.9 110
45.0 111 25.2 112 18.0 113 27.4 114 15.1 115 14.0 116 17.0 117 99.7
119 2.8 121 39.9 122 32.4 123 61.2 124 41.6 125 44.1 126 38.6 127
61.0 128 38.6 129 160.0 130 48.8 131 17.0 132 33.9 133 108.0 134

329.0 135 17.3 136 1330.0 137 101.0 138 31.9
WO 2004/022558 PCT/US2003/027956

reaction mixture was stirred at room temperature for 18 hours. The reaction
mixture was then partitioned with water and dichloromethane. The organic
layer was washed with brine, dried with Na;SOq, filtered and the solvent
evaporaled in vacuo to yield a crude oil. The crude oil was purified via semi-
5 preparative HPLC (aqueous 0.5% TFA/acetonitrile) to yield crude 8-[8-(tert-
butyl-dimethyl-silanyloxymethyl)-naphthalen-1-ylmethyl]-1-(4-fluoro-phenyl)-
1,3,8-triaza-spiroj4.5)decan-4-one which was directly used to the next step.

STEP C:

10 To the crude intermediate prepared as in STEP B was added
acetonitrile (5 mL) and aqueous 5% TFA (5 mL). The reaction mixture was
stirred at room temperature for 6 hrs. The solvent was then evaporated in
vacuo to yield the title compound as a solid.

'H NMR (400 MHz, CDCl,) & 8.85 (1H, br s), 7.86-7.81 (2H, m), 7.53-

15 7.51 (1H, m), 7.43-7.33 (3H, m), 6.98-6.92 (2H, m), 6.84-6.79 (2H, m), 6.55
(1H, s), 5.12 (2H, br s), 4.66 (2H, s), 4.33 (1H, br s), 3.03-2.93 (4H, m), 2.38-
2.31 (2H, m), 1.79-1.75 (2H, m)

MS (ES’) m/z 420.1 (M + H)".

20 Example 59
1-(4-Fluoro-phenyl)-8-{8-methoxymethyl-naphthalen-1-ylmethyl)-1.3.8-

triaza-spiro{4.5ldecan-4-one Compound #733

H,CO 0
N NH
i -
F
STEP A: .
25 (8-Methoxymethyl-naphthalen-1-yl}-methanol (Tetrahedron Lett. 1997;

38, 8161-8164) (0.36 g, 1.8 mmol) was dissolved in dichloromethane (10 mL).
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139 139.0 140 108.0 141 26.0 142 49.9 143 39.7 144 40.0 145 12.8 146
85.6 184 WO 2004/ 022558 PCT/ US2003/ 027956 147 34.3 148 81.1 149 40.9 150
28.5 151 10.9 152 37.6 153 60.4 154 6.96 155 98.9 156 21.8 157 43.5
158 41.9 159 298.0 160 53.5 161 90.7 162 46.0 163 539.0 164 252.0 165

54.5 166 52.2 167 45.5 168 151.0 169 219.0 170 >10, 000
WO 2004/022558 PCT/US2003/027956

To the solution was then added 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxoi-
3(1H)-one, also known as Dess-Martin periodinane (1.5 g, 3.6 mmol). The
reaction mixture was stirred for 1 hr, then partitioned with an aqueous
saturated solution of thiosulfate and dichloromethane. The organic layer was

5 washed with an aqueous saturated solution of thiosulfate, an aqueous
saturated solution of sodium bicarbonate, brine, dried with Na;SQ,, filtered and
the solvent evaporated in vacuo to yield crude 8-methoxymethyl-naphthalene-
1-carbaldehyde which was used directly into the next step.

10 STEPB:
1-(4-Fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (0.45 g, 1.8
mmol) and crude 8-methoxymethyl-naphthalene-1-carbaldehyde (0.35 g, 1.8
mmol) were dissolved in dry dichioromethane (25 mL), dry 1,2-dichloroethane
(5 mL) and glacial acetic acid (0.5 mL). The reaction mixture was stirred at
15 room temperature for 1 hr. To the reaction mixture was then added, at room
temperature, sodium triacetoxyborohydride (0.57 g, 2.7 mmol) under nitrogen
atmosphere and the reaction mixture was stirred at room temperature for 4
days. The reaction mixture was partitioned with water and dichloromethane.
The organic layer was washed with brine, dried with Na;SOq, filtered and the
20 solvent evaporated in vacuo to yield a crude oil. The crude oil was purified via
flash chromatography (40% ethyl acetate in hexanes) to yield the title
compound as a solid.
'H NMR (400 MHz, CDCl3) § 7.85-7.80 (2H, m), 7.60-7.58 (1H, m),
7.49-7.37 (3H, m), 6.94-6.83 (4H, m), 6.12 (1H, s), 5.23 (2H, s), 4.64 (2H, s),
25 4.10(2H,s), 3.38 (3H, s), 2.91-2.81 (4H, m), 2.30-2.23 (2H, m), 1.73-1.70 (2H,
m)
MS (ES') m/z434.2 (M + H)".

Example 60
a0 {R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl}-3-(2-(R)--oxiranyl-ethyl)-
1,3,8-triaza-spirol4.5ldecan-4-one Compound #723
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171 19.9 173 31.8 174 68.7 175 86.3 176 51.3 177 166.0 178 62.2 179
33.0 180 116.0 181 67.3 182 7.7 183 40.0 187 17.1 188 7.1 189 7.6
190 41.0 191 10.7 192 4.2 193 14.0 194 7.00 197 2.00 198 46.0 203 1.3
204 30.9 185 WO 2004/ 022558 PCTI 1JS20031027956 205 17.5 206 8.0 208 10.7

209 33.00 210 3.10 211 2.90 215 9.35 217 12.7
WO 2004/022558 PCT/US2003/027956

o)
(R)
.

F
{R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-
4-one (0.25 g, 0.62 mmol) was dissolved in N, N-dimethylformamide (2.0 mL).
To the reaction mixture was then added at 0°C sodium hydride (60% in mineral
5 oil, 0.03 g, 0.80 mmol) under nitrogen atmosphere. The reaction mixture was
stirred at 0°C for 30 minutes. To the reaction mixture was then added, at 0°C,
2-(R}-(2-bromo-ethyl)-oxirane (0.14 g, 0.93 mmol). The reaction mixture was
stirred at 0°C under nitrogen atmosphere for 1 hr, then room temperature for
18 hours and then partitioned with water and ethyl acetate. The organic layer
10  was dricd with Na;SO,, filtered and the solvent evaporated in vacuo to yield a
crude oil. The crude oil was purified via flash chromatography (6% methanol /
dichloromethane) to yield the title compound as a foam.
'H NMR (400 MHz, CDCl,) §7.70-7.65 (1H, m), 7.59 (1H, d, J = 8.2 Hz),
7.54-7.50 (2H, m), 7.43 (1H, 1), 7.26 (1H, d), 7.04-6.93 (4H, m), 4.95 (1H, dd, J
15 =3.4 and 7.8 Hz), 4.64 (2H, dd, J = 4.3 and 10.7 Hz), 3.64-3.50 (3H, m), 3.38-
3.31 (1H, m), 3.19-3.03 (2H, m), 2.97-2.92 (1H, m), 2.83-2.80 (1H, m), 2.75-
2.73 {1H, m), 2.48-2.39 (3H, m), 2.29-2.21 (1H, m), 2.03-1.95 (1H, m), 1.75-
1.62 (3H, m)
MS (ES") m/z 472.2 (M + H)".
20
Example 61
(R}-8-Acenaphthen-1-yl-3-{4-amino-3-(S }-hydroxy-butyl}-1-(4-fluoro-
phenyt)-1,3,8-triaza-spiro[4.5]decan-4-one Compound #722
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218 6.6 219 6.6 220 100.0 224 9.00 225 7.3 227 25.0 228 3.3 229 7.6
230 105.0 250 59.7 251 10.5 252 35.2 253 20.4 254 16.3 255 66.5 256
23.5 257 14.9 258 343.0 259 199.0 260 560.0 261 54.1 262 182.0 263

86.7 264 283.0 265 366.0 266 471.0 267 178.0 268 147.0 269 157.0 270

148.0 271 0.70 275 1.19 276 7.97 280 118.0
WO 2004/022558 PCT/US2003/027956

0
N oK
O NH,

F
(R)-8-Acenaphthen-1-yl-1-(4-fluoro-phenyl)-3-(2-(R)-(oxiranyl-ethyl)-
1,3,8-triaza-spiro[4.5]decan-4-one (0.03 g, 0.06 mmol) was dissolved in ethyl
alcohol (1.0 mL). To the solution was then added concentrated ammonium
5 hydroxide (1.0 mL) and the reaction mixture was stirred at 40°C for 7 hrs in a
pressure flask. The solvent was then evaporated in vacuo to yield a crude oil.
The crude oil was purified via flash chromatography (6.0% ammonia 2.0 M in
methanol /dichloromethane) to yield the title compound as a foam.
'H NMR (400 MHz, CDCl3) §7.70-7.65 (1H, m), 7.59 (1H, d, J = 8.2 Hz),
10 7.54-7.50 (2H, m), 7.43 (1H, t), 7.26 (1H, d), 7.04-6.93 (4H, m), 4.96-4.94 (1H,
m), 4.64 (2H, dd, J = 4.3 and 10.7 Hz), 3.86-3.76 (1H, m), 3.57-3.45 (2H, m),
3.39-2.98 (4H, m), 2.85-2.76 (2H, m), 2.65-2.58 (1H, m), 2.52-2.40 (2H, m),
2.32-2.24 (1H, m), 2.10-1.90 (3H, m), 1.76-1.51 (4H, m)
MS (ES’) m/z 489.1 (M + H)".
15
Example 62
8-(S)-Acetonaphthen-1-yl-1-(4-fluoro-phenyl)-3-[2-(R)-hydroxy-3-(1-phenyl-
ethylamino)-propyl]-1,3,8-triaza-spiro[4.5)decan-4-one
Compound #663

20 F
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281 8.90 282 6.35 283 13.9 284 7.86 285 78.3 289 7.05 186 WO

2004/ 022558 PCT/ US2003/ 027956 290 14.2 291 17.5 292 462.5 293 279.0 294
1360.0 295 0.52 296 1.78 298 0.87 299 3.06 300 0.89 305 0.996 307
2.22 308 1.99 309 0.36 310 10.7 311 0.83 312 1.16 313 6.03 314 1.37

315 0.78 316 1.01 317 1.06 318 0.87 319 3.44 320 1.70 321 0.65
WO 2004/022558 PCT/US2003/027956

8-Acenaphthen-t-yl-1-(4-fluoro-phenyl)-3-(S)-oxiranyimethyi-1,3,8-
triaza-spiro[4.5 ] decan-4-one (0.45 g, 0.98 mmol) and R-(+)-a-methylbenzyl
amine (0.178 g, 1.47 mmol) were dissolved in ethanol (3 mL). The reaction
mixture was heated at 120°C and microwaved for 600 sec. The solvent was

5 evaporated in vacuo to yield an oil. The crude oil was purified via flash

chromatography (80% ethyl acetate/heptane) to yield the title compound as a
solid.

'H NMR (300 MHz, CDCls) § 7.65 (1H, 1), 7.60 (1H, d, J = 8.2 Hz), 7.50-
7.54 (2H, d, J= 5.1 Hz), 7.44 (1H, 1), 7.07-7.28 (6H, m), 6.8-7.0 (4H, m), 4.9

10 (tH, m), 4.6 (2H, s), 3.8 (2H, m), 3.25-3.55 (5H, m), 2.95-3.1 (2H, m), 2.78-

2.82 (1H, m), 2.6 (1H, m), 2.1-2.4 (5H, m), 1.5 (2H, m), 1.3 (3H, d)

MS (ES") m/z 579.2 (MH+), 427 .2

Example 63
15  3-{3-Amino-2-{R)-hydroxy-propyl)-8-cyclooctylimethyl-1-(4-fluoro-phenyt}-1.3.8-

tniaza-spiro[4.5ldecan-4-one Compound #620

. \\\OH

0] //»
—N \ H.N
é
F :
Cyclooctylmethyl-1-(4-fluoro-phenyl)-3-(S)-oxiranyimethyi-1,3,8-triaza-
spiro[4.5]decan-4-one (0.71 g, 1.65 mmol) was dissolved in absolute ethanol (5
20 mlL), then mixed with ammonium hydroxide (2 mL, 14.4 mmol) and heated to
120°C and microwaved for 600 sec. The solvent was evaporated and the
resulting residue was purified by column chromatography (80% ethy!

acetate/heptane) to yield the title compound as an oil.
MS (electrospray) = 447 4 (MH+)
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322 0.51 323 0.82 324 2.51 325 1.64 326 0.74 327 0.23 328 4.55 329
2.02 330 0.91 331 0.90 332 0.41 333 1.68 334 0.53 335 0.40 336 0.50
337 1.40 338 0.82 339 0.75 340 0.12 341 0.30 342 135.0 343 1.05 187 WO
2004/ 022558 PCT/ US2003/ 027956 344 1.92 345 0.24 346 0.72 347 2.72 348

0.66 349 0.90 350 0.58 351 0.81 352 1.55 353 0.42
WO 2004/022558 PCT/US2003/027956

"H NMR (300 MHz, CDCly) § 1.1-1.3 (m, 2H), 1.4-1.8 (m, 16 H), 2.1 (d,
2H), 2.2-2.38 (m, 2H), 2.6-2.8 (m, 5H), 2.8-3.0 (m, 2H), 3.3-3.6 (M, 2H), 3.7-3.8
(m, 2H), 4.7 (s, 2H), 6.8-7.0 (m, 4H).

5 Example 64
3-(3-Amino-2-(R}-hydroxy-propyl}-1-(4-fluoro-phenyi}-8-(2,3,3a,4.5,6-
hexahydro-1H-phenalen-1-yl}-1,3 8-triaza-spiro[4.5]decan-4-one
dihydrochloride Compound #640

OH
R)F
A~
O N
10 1-(4-Fluoro-phenyl)-8-(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-3-(S)-

oxiranylmethyl-1,3,8-triaza-spiro[4.5]decan-4-one (60 mg, 0.131mmol) was
dissolved in absolute ethanol (1 mL), then mixed with ammonium hydroxide
(0.3 mL) and heated to 120°C and microwaved for 480 sec. The solvent was
evaporated. The resulting residue was dissolved in ethyl acetate and then
15 treated with HCI in diethyl ether (1M, 1 mL) to yield the title compound as a
solid.
MS (electrospray) = 475.2 (MH+), 305.1
1H NMR (300 MHz, CD,0D) 5 0.9-1.0 (m, 1H), 1.1-1.5 (m, 5H) 1.7-1.8
(m, 1H), 2.0-2.25 (m, 6H), 2.3-2.7 (m, 4H), 2.7-3.2 (m, 7H), 3.32-3.7 (m, 2H),
20 3.854.2(m, 2H), 4.9 (m, 2H), 6.9-7.4 (m, 8H)

Example 65
1-{4-Fluoro-phenyl}-8-(8-methyl-naphthalen-1-yimethyl}-1,3,8-triaza-spirof4.5]-
decan-4-one Compound #547
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354 0.92 355 2.13 356 0.57 358 0.10 360 0.25 362 2.37 364 1.67 365
1.30 366 1.59 367 4.05 368 5.54 370 2.10 371 2.96 372 1.13 373 3.48
374 20.9 375 3.93 376 0.85 377 0.82 378 0.56 379 0.17 380 1.03 381
0.28 382 0.80 383 0.32 385 135.0 386 111.0 387 37.8 388 30.5 389

106.0 390 69.7 391 51.5 392 121.0 393 6.68
WO 2004/022558 PCT/US2003/027956

O

F
STEP A: (8-Hydroxymethyl-naphthalen-1-yl}methanol

A 12-L 4-neck flask equipped with a thermocouple, an overhead stirrer,

a 2-L addition funnel, and a condenser under N, was charged with 1,8-

5 naphthalic anhydride (200 g, 1.0 mol) in toluene (2.5 L) at room temperature.
The reaction mixture was agitated while adding DIBAL-H (1.5 M in toluene,
2.664 L, 4 mol) via the addition funnel over 1.5 h. The solution was then
heated to 95°C overnight, cooled to 15°C and then slowly diluted with ethyl
acetate (2.2 L) and H,0 (2 L) followed by addition of concentrated HCI (320

10  ml). The resulting suspension was stirred for 30 min at room temperature,
fitered, and air dried on the filter for 2 h. The resultant material was in 95%
ethanol (1.2 L), stirred at 70°C for 2 h, and filtered to yield a wet solid which
was air dried overnight on the filter and then dried at 70°C in a vacuum oven to
yield (8-hydroxymethyl-naphthalen-1-yl}-methanol as a solid;

15 'H NMR (400 MHz, CDs0D) $7.85 (2H, dd, J = 1.3 and 8.2 Hz), 7.61
(2H, dd, /= 1.0 and 7.0 Hz), 7.46-7.42 (2H, m), 5.22 (2H, s), 4.82 (4H, s).

STEP B: 1H,3H-Benzoldelisochromene

A 1-L 3-neck flask equipped with an overhead stirrer, a condenser, and
20 athermocouple was charged with (8-hydroxymethyl-naphthalen-1-yl}-methanol
(33.0 g, 0.175 mol), concentrated phosphoric acid (225 mL), and water (5 mL).
The reaction mixture was stirred at 140°C for 3 h, cooled to room temperature,
diluted with CH,Cl; (800 mL) and transferred to a 2-L separatory funnel. After
washing the organic layer with water and saturated NaHCO; it was dried over
25 MgSO,and evaporated to yield 1H,3H-Benzo[dejisochromene as a solid.
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394 198.0 395 130.0 396 23.1 398 77.5 188 WD 20041022558

PCT/ US2003/ 027956 399 65.8 418 79.5 419 1.17 420 0.33 421 0.26 422 13.6
423 0.34 424 0.23 425 1.01 426 2.19 427 3.23 428 2.48 429 2.53 430
2.64 431 2.07 432 3.41 433 1.95 434 1.02 435 0.78 436 0.99 437 1.24

438 49.6 439 34.2 440 22.7 441 70.5 442 27.4 443 1.19 444 1.18
WO 2004/022558 PCT/US2003/027956

"H NMR (400 MHz, DMSO-dg): § 6.96-6.92 (2H, m), 6.62-6.58 (2H, m),
6.39-6.37 (2H, m), 4.17 (3H, s).

STEP C: {8-Methyl-naphthalen-1-yl}methanol (See Tetrahedron, 2000, 56,
5 8375-8382)

A 3-L 4-neck flask equipped with an overhead stirrer, a thermocouple, a
condenser, a nitrogen inlet, and a 1-L addition funnel was charged with
potassium (30 g, 0.764 mol) and THF (1 L). The metal suspension was heated
to 60°C for 30 min and then stirred to room temperature. To the reaction

10  mixture was then added-naphthalene (2 g, 0.015 mol), the suspension was
stirred at room temperature for 10 min and then cooled to -20°C to afford a
blue suspension. A solution of 1H,3H-Benzo[de]isochromene (26 g, 0.153
mol) in THF (500 ml) was slowly added via the addition funnel, with addition
controlled so that the reaction temperature did not exceed —15°C. After stirring

15 for 5 h at —20°C, the suspension was removed from the cooling bath, warmed
with stirring to 0°C, and then allowed to stand without stirring (potassium metal
settling). The solution was decanted and the residual potassium was cooled
and carefully decomposed with isopropyl alcohol (IPA) under N,. The
decanted solution was carefully treated with water (20 mL) under nitrogen and

20 stirring was continued for 20 min. Additional water and ether were added and
the organic layer was separated. The aqueous layer was extracted with
CH Cl; and the combined organics were dried over MgSO, and condensed in
vacuo to yield a crude material. The crude material was purified by flash
chromatography (7.5/2.5 hexane/EtOAc) to yield 8-methyl-1-

25 napthalenemethanol as a solid.

H NMR (300 MHz, DMSO-ds): § 7.82-7.80 (1H, m), 7.73-7.69 (1H, m),
7.52-7.50 (1H, m), 7.41-7.32 (3H, m), 5.17 (2H, bs), 3.01 (3H, s).

STEP D: 8-Methyl-naphthalene-1-carbaldehyde

30 A 1-L 4-neck equipped with an overhead stirrer, a condenser and a
thermocouple was charged with 8-methyl-1-napthalenemethanol (18.5 g, 0.107
mol) in CH,Cl (500 mL) and stirred at room temperature under N,. Solid
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445 1.78 446 1.98 447 17.9 448 2.02 451 6.35 452 29.0 453 39.4 454
4.71 455 183.0 456 462.0 457 377.0 458 35.9 459 128.0 460 42.7 461
1.32 462 1.54 463 1.44 464 0.81 465 0.16 500 0.74 189 WD 2004/ 022558
PCT/ US2003/ 027956 501 567.0 502 3920.0 503 563.0 504 39.3 505 9770 506

493.6 507 23.9 508 383.0 509 0.36 510 165.0 511 35.7 512 1.02
WO 2004/022558 PCT/US2003/027956

Mnwv)O2 (61 g, 0.7 mol) was carefully added and the reaction was stirred at
room temperature for 3 h, then at 40°C for 6 h and then at room temperature
overnight. The reaction mixture was diluted with CH;Cl (500 mL), filtered and
the filtrate was washed with 1N HCI and then dried over MgSO,. The resulting

5 crude material was purifed using silica gel chromatography (8/2 hexane/ethyl
acetate) to yield 8-methyl-naphthalene-1-carbaldehyde as a solid.

'H NMR (400 MHz, CDCl3) § 10.92 (1H, s), 8.04 (1H, dd, J = 1.3 and 8.1
Hz), 7.96 (1H, dd, J = 1.4 and 7.1 Hz), 7.82-7.73 (1H, m), 7.55-7.51 (1H, m),
7.49-7.44 (2H, m), 2.82 (3H, s)
10

STEP E: 1-(4-Fluoro-phenvyi)-8-(8-methyl-naphthalen-1-yimethyi}-1,3 8-triaza-
spiro[4.5}-decan-4-one.

A 1-L 3-neck flask equipped with an overhead stirrer and a
thermocouple was charged with 8-methyl-naphthalene-1-carbaldehyde (13.75
15 g, 0.08 mol) and 1-(4-fluoro-phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one (21.5 g,
0.085 mot) under N2 in CH,CI; (500 mL). After stirring for 20 min, HOAc (1 mL)
was added followed by careful addition of solid NaBH(OAc); (33.4 g, 0.157
mol). The mixture was stirred for 16 h at room temperature (suspension
becomes a solution). The reaction was then warmed at 50°C for 2 h, cooled
20 down to room temperature and then treated with 0.5 N NaOH (50 ml), stirred
for 10 min and then diluted with CH,Clz (100 mL). The organic layer was
isolated and dried over MgSO,4. The solvent was evaporated to yield a residue,
which was suspended in diethyl ether, stirred for 20 min, filtered and dried in a
60°C vacuum oven to yield 1-(4-fluoro-phenyl)-8-(8-methyl-naphthalen-1-
25 ylmethyl)-1,3,8-triaza-spiro[4.5]-decan-4-one as a white solid;
'H NMR (400 MHz, CDCl5) § 7.79-7.76 (1H, m), 7.72-7.69 (1H, m), 7.39-
7.30 (4H, m), 6.98-6.92 (2H, m), 6.87-6.82 (2H, m), 6.24 (1H, br s), 4.66 (2H,
s),4.01 (2H, s), 3.12 (3H, s), 2.86-2.78 (4H, m}, 2.33-2.23 (2H, m), 1.72 (2H, d,
J=14.1Hz);
30 MS (ES’) m/z 404.2 (M + H)'".
Elemental Analysis
Calculated: C: 69.26%, H: 7.06%, N: 11.34%, F: 3.91%, H,0O: 1.85%
Measured:  C: 68.96%, H: 6.83%, N: 11.38%, F: 4.00%, H,0: 0.58%
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513 254.0 514 20.8 516 >10,000 517 >10,000 518 19.0 519 24.4 520 84.0
521 >10,000 522 213.4 523 >10,000 524 >10,000 525 >10,000 526 >10, 000
527 >10,000 528 >10,000 529 >10,000 530 >10,000 531 >10,000 532 >10, 000
533 >10,000 534 >10,000 535 5720 536 4300 537 569. 538 >10,000 539
>10, 000 541 897 542 283 543 2640 544 204.0 546 3530 547 42.6 548

132. 0 5WO 2004822558 PCT/US2003/027956

Example 66
Production of Cells Expressing the ORL-1, Delta, Kappa or Mu Receptor

HEK293 cells were transfected with nociceptin receptor (ORL-1, human
5 mRNA GenBank #AF348323) or any of the opioid receptor subtype delta (5,
human mRNA Genbank #U07882) kappa (x, human mRNA Genbank
#U17298) and mu (i, human mRNA Genbank #L29301). The vector used was
pCi-neo (G418 selection). The transfections were performed with
LipofectAMINE 2000 (Life Technologies Cat. # 11668-019) using the following
10 procedure.

The day before transfection, a 24 well plate was inoculated with 2X10°

cells per well in 0.5 mi of normal growth medium (MEM + EBSS + NEAA + 10%
BCS). Two wells were prepared for each specialty along with a no DNA

15 control. For each well transfected, 0.8ug of DNA was diluted into 50! (total
volume) of OPTI-MEM | Reduced Serum Medium (Life Technologies Cat. #
51985-034). For each well transfected, 2 pl of LipofectAMINE 2000 (LF2000)
was diluted into 50! (total volume) of OPTI-MEM | medium and incubated for 5
minutes at room temperature. The diluted DNA and LF2000 were combined

20 and incubated at room temperature for 20 minutes. The growth medium was
aspirated from each well and replaced with 1ml of OPTI-MEM |. A total of 100
! of the DNA-LF2000 complexes were added to each well and mixed with
gentle swirling. The plate was incubated at 37°C, 5% CO, for 5 hours. The
OPTI-MEM | medium was aspirated from each transfected well and replaced

25 with 1 ml growth medium. The plate was returned to the incubator for 24
hours. The wells were trypsinized and cells added to 100 mm tissue culture
dishes (2 dishes per well). The dishes were incubated for 24 hours. The
medium was aspirated from each dish and replaced with growth medium
containing 400pg/mi Geneticin (G418) selective antibiotic. The plates were

30 refer every 3-4 days.
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550 13.5 551 37.4 190 WD 20041022558 PCT/ US2003/ 027956 552 92.0 553 11.0
554 80.4 555 0.25 556 1.27 564 0.22 565 0.38 566 0.77 567 1.41 568
1.36 569 0.83 570 0.24 571 0.23 572 5600 573 896 576 0.46 578 164.0
579 0.83 581 9.00 582 40.00 600 1.11 601 7.59 602 1.11 603 1.98 604

2.06 605 0.81 606 1.03 607 3.05 608 10.00 609 10.00
WO 2004/022558 PCT/US2003/027956

Distinct colonies appeared in approximately 3 weeks. One week later,
48 out of approximately 100 colonies per dish were subcultures to 1 well each
of two 24 well plates containing 1 mi of selective medium per well.
Confluent wells were expanded to 6 well plates, then T25 flasks and T75
5 flasks. Cell lines showing poor growth patterns were eliminated. Membranes
were prepared from each cell line and receptor activity determined by a
receptor binding assay.

EXAMPLE 67
10 Method for measuring affinity for the ORL-1 receptor

The nociceptin receptor binding assay measures the binding of '%I-

Tyr-nociceptin (2200 Ci/mmol, New England Nuclear) to human nociceptin
receptor (ORL-1) on HEK293 cell membranes.
HEK293 cell membrane (prepared as described in Pulito, V.L. et al.,

15 2000, J. Pharmacol. Exp. Ther. 294, 224-229), with the exception that the
buffer used was a mixture of 50 mM Tris-HCI pH7.8, 5 mM MgCl; and 1 mM
EGTA), was added to PEI| treated WGA FlashPlates (New England Nuclear) at
1 pg/well in binding buffer of 50 mM Tris-HCI pH 7.8, 5 mM MgCl, and 1 mM
EGTA. "1-Tyr*-nociceptin was added at a final concentration of 0.5 nM and

20 the volume adjusted to 50 pl with binding buffer. The plate was incubated for
two hours at room temperature, the reactions were aspirated and the wells
washed two times with 200 pl binding buffer and then filled with 200 pl binding
buffer. The plates were then sealed and counted on a Packard Top Count to
determine radioactivity bound to the membranes.

25
For each test compound, the total binding (%Inh) was measured at
several concentrations and the ICs; (the concentration at which 50% of the
binding is inhibited) was determined from the graphical display of X = logarithm
of concentration versus Y = response, using the following calculation:
30 Y= (Minimum) + {Maximum-Minimum)
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610 10.00 611 0.37 612 1.85 613 0.83 614 1.69 616 17.95 617 5.83 618
6.23 619 30.21 620 6.16 621 5.05 623 19.77 624 5.83 625 5.50 626
158.30 627 4.66 628 20.21 629 19.58 191 WO 20041022558 PCTI US20031027956
633 18.87 634 6.49 635 4.80 636 6.08 637 2.26 638 4.30 639 0.11 640

0.61 641 0.28 642 0.43 643 0.47 644 0.42 647 0.44 648 320.4
WO 2004/022558 PCT/US2003/027956

For some of the test compound, Ki was determined, using the following
calculation:
Ki values were calculated using Graphpad Prizm software, where
Ki = (ICs0) / (+[radioligand)/Kd)

For the ORL-1 binding, the Kd was 0.5nM. The [radioligand] used was
the same as the Kd.

The ability of representative compounds of the present invention to bind
10 to the ORL-1 receptor in a HEK cell line using a radio-labelled nociceptin as the
displaceable ligand was determine according to the procedure described above
with results as listed in Table 12. (Note that for the compounds which were

tested more than once, the value listed in Table 12 is the calculated mean.)

15 TABLE 12
ID# ORL-1 ICs0 (nM) | ORL-1 Ki (nM)
1 8.10
2 8.49
3 173.0
4 3.63
5 20.1
6 4.66
7 13.4
8 4.86
9 233.0
10 10.5
11 22.3
12 21.0
13 10.6
14 25.2
15 31.8
16 122.0
17 10.8
18 10.3
19 15.0
20 15.8
21 9.22
22 20.7
23 80.5
24 34.8
25 33.0
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649 35.44 650 21.43 651 5.87 652 17.34 653 177.1 654 1.10 655 26.55
656 8.17 657 2.18 658 0.32 659 0.75 660 19.2 661 25.74 662 29.86 663
1.60 664 117.90 665 44.36 666 8.02 667 0.04 668 3.25 669 1.40 670
10.00 671 10.00 672 10.00 673 10.00 674 10.00 675 25.49 677 56.99 678
6.73 679 0.53 680 115.7 681 7.54 682 10.00 683 10.00

WO 2004/022558 PCT/US2003/027956
26 20.3
27 11.0
28 7.74
29 121.0
30 23.2
31 44.5
32 13.7
33 95.3
34 26.9
35 30.3
36 8.73
38 8.88
39 149.0
40 9.40
41 8.32
42 19.2
43 19.9
44 43.1
45 6.45
46 16.2
47 0.86
48 1.28
49 14.8
50 298.0
51 259.0
52 0.48
53 0.47
54 3.03
55 2.75
56 4.70
57 20.0
58 476.0
59 94.5
60 3986.0
61 1.09
62 0.78
63 19.2
64 33.9
65 88.5
66 39.2
67 12.2
68 10.4
69 20.5
70 72.9
A 59.3
72 82.6
73 14.0
74 8.08
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192 WO 20041022558 PCUUS2003/ 027956 684 10.00 685 10.00 686 10.00 687
18.68 688 76.33 689 25.05 690 23.51 691 0.35 692 0.48 693 0.37 694 0. 46
695 0.19 696 0.29 697 0.34 698 0.26 699 0.55 700 0.94 701 0.52 702
0.84 703 0.72 704 20.11 705 11.78 706 15.04 707 13.72 708 9.42 709
17.45 710 23.32 711 17.87 712 27.59 713 4.87 714 27.61 715 5.16

WO 2004/022558 PCT/US2003/027956
75 21.1
76 16.1
78 18.0
79 18.2

100 4.10
101 1.79
102 199.0
103 18.5
104 0.72
105 81.6
106 55.4
107 57.7
108 36.9
110 45.0
111 25.2
112 18.0
113 27.4
114 15.1
115 14.0
116 17.0
117 99.7
119 2.8
121 39.9
122 324
123 61.2
124 41.6
125 44.1
126 38.6
127 61.0
128 38.6
129 160.0
130 48.8
131 17.0
132 33.9
133 108.0
134 329.0
135 17.3
136 1330.0
137 101.0
138 31.9
139 139.0
140 108.0
141 26.0
142 49.9
143 39.7
144 40.0
145 12.8
146 85.6
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716 5.76 717 5.25 718 4.41 719 4.34 720 5.21 721 17.62 722 0.57 723
0.88 726 10.58 727 75.12 728 104.9 729 476.6 733 3.77 734 72.8 193 WO
2004/ 022558 PCT/ US2003/ 027956 EXAMPLE 68 Filtration Bi nding Assay: ORL-1.
Mu, Kappa and Delta opioid receptors. The assay used to neasure the binding
of representative test conpounds to the ORL-1, delta, kappa and nu opioid
recept or WOME/RIAE 5 sinmilarly, with appropriate sel AWV 9%Ubstitution
of cell nenbrane and radiolabeled |ligand. The follow ng cell nenbranes and
| i gands were used for the determ nation of binding to the respective opioid

receptors. ORL-1 (Nociceptin) 1 ug/well of 3C4 cell line nenbrane and 10
0.5nM final concentration of 1251 nociceptin Delta (8) opioid: 1 g/well of
2D4 cell line nmenbrame apyg a fjmat gogicentyation of 2-44 nM DPDPE 3H
ligand. Mu () opioidg—5 Jy'avxeii of —igop cer{—fTme menmbrgne and a 15 fi nal
concentration 0. 8993 MgV iimld. Kappa(x)—oprpid: 7 g/well of 2C2
cell line nmenbrane & 50 ' m.ﬁut rattonof—2—76—M U 69, 5933H | i gand.

151 10.9

152 37.6

153 60.4

154 6.96

155 98.9

156 21.8

157 43.5

158 41.9

159 298.0

160 53.5

161 90.7

162 46.0

163 539.0

164 252.0

165 54.5

166 52.2

167 45.5

168 151.0

169 219.0

170 >10,000

171 19.9

173 31.8

174 68.7

175 86.3

176 51.3

177 166.0

178 62.2

179 33.0

180 116.0

181 67.3

182 7.7

183 40.0

187 17.1

188 7.1

189 7.6

190 41.0

191 10.7

192 42

193 14.0

194 7.00

197 2.00

198 46.0

203 1.3

204 30.9
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20 Both nenbrane and |ligand were diluted such that a 25 |
delivered the necessary anmount per well,
ligand were diluted in 1X ORL-1 buffer.

mM Tris-HCl,

as noted above.
The ORL-1 buffer was conposed
pH = 7.4, 5 MM M 2 and 1 mM EGTA. Each test 25 conpound was

addi ti on
Bot h nenbrane and

of 50

diluted to a concentration in the range of from 100 Mto 10 pM (half-1og

curve) wWwORMWRODHDVSO. To each wel |
menbrane (as |isted above),

of a 9

6 well

pl REEUSE/RAMed 25L cel |
| L of the diluted test conpound,

and 25L

| abel ed ligand (as |isted above) for the mu, delta, kappa or ORL-1 opioid

receptor,
hours at room

t enperat ure.

as desired. 30 The plate was incubated on a rotating shaker for 2
The plate was filtered over

GF/ C Filterpl ates,

prewetted in 0.03%
in Filtermate 196 a

with ORL-1 buffer i
hour at a tenperat ui

94708 20047 0225353 PCITUSZ0037027956 potyet hl enei m ne,
parglpggs (Hackarglp. Thef prate was tjhen washed 6 tines
theoi T TTjati onpgppararus and drigd in vacuumoven for 1

added 25L M crosci nt

= 2209V ’33.60 L ) .

20 (Packard) (to solfubirizige ound g gt oact vty amdjeach wel | counted in a
Packard TopCount fon—%t Tt gtwet 5 ggsT g counttg—parjanet ers optim zed for
the particul ar radi ¢+t 9378 —1opi uig}35| ECE 1 sted. Percent
radi oactive Iigand.toumén'7u egch— Wl om-twas——catcttdted relative to a
control using DMVBSO f Q' freHrbin égg (rner16—nhtbttHon). Curves were
fitted and K, s det ¢+mHeg—ustng Gg{phpad zm—softvare (v3.0). The K;s
wer e cal cul ated usi g t'Z‘ZQf ot Gw'rnﬂq‘i’@r fre-p—by—&aphdad Prizm software,
where Ki = (1C50) / (1+[2ﬂdi c!igar‘ugl d‘d) 15fer—the—ORL-1, the Kd is 0.5nM
for Muit is 0.8993 nszSF kappa il +s—2-76—+nM-anrd—Hor delta it is 2.44
nNM Note that the [ naédi garg—€6 gocm } i ol i gand) was
equi valent to the Kd¢- ﬁ;z?ese. ot \2'5 CCWW esent invention were
tested for 20 bi ndiHag E228+W = !/3' a i-di d receptors using the
procedure, cell ey 2 an s—described—above, with results as
listed in Table 13. eHow corresponrd to | C50
neasur enment s, unl esq Bued 9.7

251 10.5

252 35.2

253 204

254 16.3

255 66.5

256 23.5

257 14.9

258 343.0

259 199.0

260 560.0

261 54.1

262 182.0

263 86.7

264 283.0

265 366.0

266 471.0

267 178.0

268 147.0

269 157.0

270 148.0

271 0.70

275 1.19

276 7.97

280 118.0

281 8.90

282 6.35

283 139

284 7.86

285 78.3

289 7.05




with the notation "Ki" which denotes that for the listed value is a Ki
measurenment. (Note that for the conpounds which were tested nore than 25
once, the value listed in Table 13 is the calculated nean.) Table 13 ON
Delta 1Cso (pM Kappa IC50 (M Mu I1C50 (pM 1 >10 0.13 0.62 2 >10 0.19
1.20 3 9.16 0.44 4.05 4 >10 0.11 0.16 5 >10 0.12 0.78 6 >10 0.23 0.42 7
7.11 0. 1W0R03®22535 WD 2004/ 022558 PCT/ US2003/ 1127936 T/US20§3/6459%. 83 9 1. 40
0.94 10 0.08 0.85 11 0.29 0.82 12 0.20 0.52 13 0.12 0.62 14 0.40 1.20
15 0.33 0.85 16 0.55 1.12 17 >10 0.25 0.65 18 >10 0.28 0.45 19 0.09 0.59
20 >10 0.44 1.28 21 >10 0.32 0.80 22 0.30 0.60 23 0.49 9.20 24 >10 0.75
1.25 25 0.45 1.10 26 0.29 0.79 27 0.03 0.40

290 14.2
291 17.5
292 462.5
293 279.0
294 1360.0
295 0.52
296 1.78
298 0.87
299 3.06
300 0.89
305 0.996
307 2.22
308 1.99
309 0.36
310 10.7
311 0.83
312 1.16
313 6.03
314 1.37
315 0.78
316 1.01
317 1.06
318 0.87
319 3.44
320 1.70
321 0.65
322 0.51
323 0.82
324 2.51
325 1.64
326 0.74
327 0.23
328 4.55
329 2.02
330 0.91
331 0.90
332 0.41
333 1.68
334 0.53
335 040
336 0.50
337 140
338 0.82
339 0.75
340 0.12
341 0.30
342 135.0
343 1.05
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28 >10 0.18 0.41 29 0.41 5.41 30 >10 0.71 2.73 31 0.28 2.93 32 >10 0.27
0.45 33 1.16 >10 34 0.27 0.68 35 >10 0.66 0.82 36 1.76 0.23 1.76 38 >10
0.20 0.99 39 >10 3.25 8.83 40 >10 0.40 1.22 41 >10 0.25 2.10 42 0.26
0.54 43 0.32 0.54 44 0.16 1.13 45 1.18 0.10 0.51 46 9.87 0.19 1.32 47
>10 0.09 0.21 48 >10 0.17 0.54 49 0.08 50 1.04 51 0.18 52 4.41 0.05
0.29 53WO2uRR25ER3 0.07 54 >10 0.11 0.35 55 3.90 FCIVSYPOFRIV6 WO

2004/ 022558 PCT/ US2003/ 027956 56 1.25 0.50 0.08 57 0.07 58 1.12 59 0.10
60 0.35

344 1.92
345 0.24
346 0.72
347 2.72
348 0.66
349 0.90
350 0.58
351 0.81
352 1.55
353 0.42
354 0.92
355 2.13
356 0.57
358 0.10
360 0.25
362 2.37
364 1.67
365 1.30
366 1.59
367 4.05
368 5.54
370 2.10
371 2.96
372 1.13
373 3.48
374 20.9
375 3.93
376 0.85
377 0.82
378 0.56
379 0.17
380 1.03
381 0.28
382 0.80
383 0.32
385 135.0
386 111.0
387 37.8
388 30.5
389 106.0
390 69.7
391 515
392 121.0
393 6.68
394 198.0
395 130.0
396 23.1
398 77.5
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61 0.64 0.08 0.32 62 0.90 0.10 0.06 63 8.78 0.23 3.43 64 7.34 0.24 1.19
65 0.51 0.58 66 5.93 0.13 0.55 67 >10 0.04 0.71 68 >10 0.02 0.26 69 >10
0.04 0.51 70 0.63 71 0.57 72 0.79 1.84 73 >10 0.25 0.68 74 8.02 0.09
0.89 75 >10 0.30 0.98 76 >10 0.02 0.51 78 0.82 79 1.04 3.11 100 >10
0.28 0.23 101 3.983 0.78 0.076 102 0.18 103 0.02 104 0.52 0.08 0.02 105
2.26 1090032558 07 0. 003 108 0.54 115 0.012 118Q/@203/0279% 0. 036 124
0.023 127 0.029 129 0.029 130 0.061

399 65.8
418 79.5
419 1.17
420 0.33
421 0.26
422 13.6
423 0.34
424 ' 0.23
425 1.01
426 2.19
427 . 3.23
428 2.48
429 2.53
430 2.64
431 2.07
432 3.41
433 1.95
434 1.02
435 0.78
436 0.99
437 1.24
438 49.6
439 4.2 .
440 22.7
441 70.5
442 274
443 1.19
444 1.18
445 1.78
446 1.98
447 17.9
448 2.02
451 6.35
452 29.0
453 39.4
454 4.71
455 183.0
456 462.0
457 377.0
458 35.9
459 128.0
460 42.7
461 1.32
462 1.54
463 1.44
464 0.81
465 0.16
500 0.74
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131 0.051 132 0.043 133 0.087 137 0.100 138 0.066 139 0.103 140 0.074
142 0.104 197 WO 2004/ 022558 PCT/ US2003/027956 143 0.048 144 0.049 145
0.104 146 0.038 147 0.044 148 0.037 149 0.057 152 0.044 153 0.057 155
0.050 156 0.016 158 0.066 159 0.068 160 0.021 161 0.049 164 0.082 165
0.011 166 0.022 167 0.053 168 0.010 169 0.057 171 0.037 173 0.038 174

0. 022 WO 2004/022558 PCT/US2003/027956
501 567.0
502 3920.0
503 563.0
504 39.3
505 9770
506 493.6
507 23.9
508 383.0
509 0.36
510 165.0
511 35.7
512 1.02
513 254.0
514 20.8
516 >10,000
517 >10,000
518 19.0
519 244
520 84.0
921 >10,000
522 2134
523 >10,000
524 >10,000
525 >10,000
526 >10,000
527 >10,000
528 >10,000
529 >10,000
530 >10,000
531 >10,000
532 >10,000
533 >10,000
534 >10,000
535 5720
536 4300
537 569.
538 >10,000
539 >10,000
541 897
542 283
543 2640
544 204.0
546 3530
547 42.6
548 132.0
549 1220
550 13.5
551 374
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175
183
250
254
259
263

5.01 0.09 0.45 276 >10 0.70 0.86

0.030 176 0.055 177 0.047

178 0.018 179 0.020 180 0.045 181 0.034

0.047 192 2.51 0.01 203 3.08 0.02 0.04 228 0.070 229 0.060 230 0.152
>10 0.38 1.20 251 >10 0.45 1.58 252 >10 1.34 3.70 253 2.16 0.40 0.76
>10 0.80 2.83 255 >10 0.62 2.49 256 >10 1.18 5.45 257 >10 0.38 0. 88
0.50 261 >10 0.27 1.56 198 WD 20041022558 PCTI US20031027956 262 0. 85
0. 50WO02@04/03253% 268 0.95 269 2.49 270 0.41 2PLTAPP0H0I¥60. 37 275

552 92.0

553 11.0

554 80.4

555 0.25

556 1.27

564 0.22

565 0.38

566 0.77

567 1.41

568 1.36

569 0.83

570 0.24

571 0.23

572 5600

573 896

576 0.46

578 164.0

579 0.83

581 9.00

582 40.00

600 1.11

601 7.59

602 1.11

603 1.98

604 2.06

605 0.81

606 1.03

607 3.05

608 10.00

609 10.00

610 10.00

611 0.37

612 1.85

613 0.83

614 1.69

616 17.95
617 5.83
618 6.23
619 30.21
620 6.16
621 5.05
623 19.77
624 5.83
625 5.50
626 158.30
627 4.66
628 20.21
629 19.58
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280 1.08 2.52 281 0.96 0.58 282 0.77 0.324 283 1.15 3.24 284 0.42 3.20
285 2.69 4.78 289 0.19 1.39 290 0.93 291 0.57 4.56 298 6.06 0.05 0.38
299 >10 1.98 0.43 300 4.84 0.13 0.51 305 8.27 0.171 0.592 307 0.21 0.75
308 0.05 0.20 309 0.09 0.04 310 1.63 1.09 311 1.70 0.28 0.27 312 0.33
0.32 313 0.50 0.33 314 0.16 0.13 315 0.28 0.30 316 0.19 0.49 317 0.22
0.92 318000@®22135823 319 0.58 0.32 320 0.12 0.34 BLT/US200H02095¢6 322 0. 22
0.13 323 0.10 0.72 324 0.23 0.11 325 0.21 0.73 326 0.01 0.25 327 >10
0.11 0.13

633 18.87
634 6.49
635 4.80
636 6.08
637 2.26
638 4.30
639 0.11
640 0.61
641 0.28
642 0.43
643 0.47
644 0.42
647 0.44
648 3204
649 35.44
650 21.43
651 5.87
652 17.34
653 177.1
654 1.10
655 26.55
656 8.17
657 2.18
658 0.32
659 0.75
660 19.2
661 25.74
662 29.86
663 1.60
664 117.90
665 44.36
666 8.02
667 0.04
668 3.25
669 1.40
670 10.00
671 10.00
672 10.00
673 10.00
674 10.00
675 25.49
677 56.99
678 6.73
679 0.53
680 115.7
681 7.54
682 10.00

| 683 10.00
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328 0.30 1.03 330 >10 0.48 0.19 331 0.12 0.46 332 0.02 0.08 199 WO
20041022558 PCTI US20031027956 333 0.39 0.24 334 0.03 0.06 335 0.07 0.13

336 0.04 0.06 337 0.25 0.55 338 0.14 0.
0.495 1.29 341 >10 0.29 0.81 342 >10 O.
4.81 0.23 0.55 345 9.27 0.668 0.37 346
348 >10 WO9®4M248 349 >10 0.38 1.4 350
0.38 352 >10 0.27 0.94 353 8.89 0.24 0.
0.16 0.18 356 >10 0.08 0.63 358 2-46 0.

0.82 0.20 364 0.18 0.21

74 339 >10 0.18 0.21 340 7.34
29 0.35 343 2.70 0.42 0.55 344
1.10 0.14 0.17 347 9.13 0.62 5.4
3.16 0. 078POTA8003RTISE. 00 0. 081
47 354 >10 0.15 0.30 355 4.15
13 0.17 360 2.51 0.03 0.15 362

684 10.00

685 10.00

686 10.00

687 18.68
688 76.33
689 25.05
690 23.51
691 0.35

692 0.48

693 0.37

694 0.46

695 0.19

696 0.29

697 0.34

698 0.26

699 0.55

700 0.94

701 0.52

702 0.84

703 0.72

704 20.11
705 11.78
706 15.04
707 13.72
708 9.42

709 17.45
710 23.32
711 17.87
712 27.59
713 4.87

714 27.61
715 5.16

716 5.76

717 5.25-
718 4.41

719 4.34

720 5.21

721 17.62
722 0.57

723 0.88

726 10.58
727 75.12
728 104.9
729 476.6
733 3.77
734 72.8
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365 0.79 1.75 366 0.34 0.26 367 0.36 1.86 368 0.43 1.08 370 0.29 0.35
371 0.73 0.57 372 0.26 0.70 373 1.24 0.37 374 0.73 1.96 376 0.14 0.07
377 2.61 0.093 0.16 378 0.20 0.64 379 0.14 0.16 380 0.23 0.07 381 0.10
0.22 382 0.21 0.15 383 0.06 0.54 386 3.69 >10 388 0.23 >10 200 WO
2104/ 022558 PCT/ US2003/ 027956 389 9.84 7.06 390 1.22 1.79 391 2.18 >10
392 1.39v02@40288 1.04 >10 395 >10 1.10 396 0.81 BAQUS2EGH2WIQ 0. 25 >10
399 0.75 >10 418 >10 >10 >10 419 0.16 0.13 420 >10 0.42 0.41 421 0.13
0.04

EXAMPLE 68
Filtration Binding Assay: ORL-1, Mu, Kappa and Delta opioid receptors.

The assay used to measure the binding of representative test
compounds to the ORL-1, delta, kappa and mu opioid receptors was run
5 similarly, with appropriate selection and substitution of cell membrane and
radiolabeled ligand. The following cell membranes and ligands were used for
the determination of binding to the respective opioid receptors.

ORL-1 (Nociceptin) 1 ug/well of 3C4 cell line membrane and
10 0.5nM final concentration of ' nociceptin

Delta (5) opioid: 1 ngiwell of 2D4 cell line membrane and a
final concentration of 2.44 nM DPDPE-*H
ligand.

Mu (p) opioid: 5 ug/well of 1D4 cell line membrane and a

15 final concentration 0.8993 nM DAMGO-H
ligand.

Kappa (x) opioid: 7 ug/well of 2C2 cell line membrane and a
final concentration of 2.76 nM U-69,593-°H
ligand.

20
Both membrane and ligand were diluted such that a 25 pl addition
delivered the necessary amount per well, as noted above. Both membrane
and ligand were diluted in 1X ORL-1 buffer. The ORL-1 buffer was composed
of 50 mM Tris-HCI, pH =74, 5 mM MgCl; and 1 mM EGTA. Each test
25 compound was diluted to a concentration in the range of from 100 uM to 10 pM
(half-log curve) with 100% DMSO. To each well of a 96 well plate was added
25uL cell membrane (as listed above), 1uL of the diluted test compound, and
25pl. labeled ligand (as listed above) for the mu, delta, kappa or ORL-1 opioid
receptor, as desired.
30
The plate was incubated on a rotating shaker for 2 hours at room
temperature. The plate was filtered over GF/C Filterplates, prewetted in 0.03%
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422 >10 >10 423 >1 0.59 0.31 424 0.28 0.60 0.28 425 0.82 0.29 426 >10
1.06 2.74 427 1.45 2.37 428 0.75 0.90 429 0.67 0.80 430 >10 0.89 2.47
431 0.58 1.74 432 0.37 1.00 433 0.42 1.26 434 0.88 0.24 435 0.60 0. 22
436 0.83 0.25 437 1.40 0.36 438 >10 >10 439 >10 >10 440 >10 >10 441 >10
>10 442 >10 >10 443 1.75 0.17 444 1.71 0.25 445 >10 0.10 0.06 446 4.12
0. 13 0. 4w02004/02235848 0. 48 448 0.17 1.14 451 0.77 OPBL/US2PE3H02195%62 0.57 453
0.39 1.70 454 0.12 0.51 455 0.38 5.16 456 >10 >10 457 9.43 >10

10

15

20

25

polyethieneimine, in Filtermate 196 apparatus (Packard). The plate was then
washed 6 times with ORL-1 buffer in the filtration apparatus and dried in

vacuum oven for 1 hour at a temperature of 50°C.

To each well was then added 25uL Microscint 20 (Packard) (to solubilize
bound radioactivity) and each well counted in a Packard TopCount for 1
minute/well using counting parameters optimized for the particular radioligand /
opioid receptor being tested. Percent radioactive ligand bound in each reaction
was calculated relative to a control using DMSO for maximum binding (no
inhibition). Curves were fitted and Kj's determined using Graphpad Prizm
software (v3.0). The K;s were calculated using the following formula by
Graphpad Prizm software, where

Ki = (ICs0) / (1+[radioligand}/K4)

For the ORL-1, the K4is 0.5nM, for Mu it is 0.8993 nM, for kappa it is
2.76 nM and for delta it is 2.44 nM. Note that the [radioligand] (concentration
of radioligand) was equivalent to the K.

Representative compounds of the present invention were tested for
binding to the mu, kappa and delta opioid receptors using the procedure, cell
membranes and ligands as described above, with results as listed in Table 13.
The values listed below correspond to ICso measurements, unless followed
with the notation “Ki” which denotes that for the listed value is a Ki
measurement. (Note that for the compounds which were tested more than
once, the value listed in Table 13 is the calculated mean.)

Table 13
ID# Deilta iICso (pM) | Kappa ICsp (UM) | Mu ICso (uM)
1 >10 0.13 0.62
2 >10 0.19 1.20
3 9.16 0.44 4.05
4 >10 0.11 0.16
5 >10 0.12 0.78
6 >10 0.23 0.42
7 7.1 0.13 1.38
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201 WO 20041022555 PCT/ US2003/ 027956 458 1.45 >10 459 3.21 >10 460 0.83
0.90 461 >10 0.25 1.03 462 5.62 0.15 0.12 463 1.77 0.17 464 0.34 2.38
465 0.10 0.38 505 >10 >10 >10 506 0.67 0.529 507 >10 0.277 1.29 508
0.874 0.156 509 0.50 0.11 0.02 510 5.77 0.24 0.69 511 3.91 0.42 0.14 512
0.82 0.98 0.086 513 0.46 0.05 514 0.21 0.26 516 0.77 >10 517 0.45 >10
541 9. 28W020040D25588 542 >10 0.53 0.16 543 >10 0. 71PET/OS00H1295610 0. 379
0.582 546 >10 2.13 1.29 547 >10 >10 >10 548 >10 0.07 0.54 549 >10 4.37
>10 550 2.61 0.09 0.16 551 1.51 552 >10 1.22 0.066 553 >10 0.75 3.4

8 0.06 0.83
9 1.40 0.94
10 0.08 0.85
11 0.29 0.82
12 0.20 0.52
13 0.12 0.62
14 0.40 1.20
15 0.33 0.85
16 0.55 1.12
17 >10 0.26 0.65
18 >10 0.28 0.45
19 0.09 0.59
20 >10 0.44 1.28
21 >10 0.32 0.80
22 0.30 0.60
23 0.49 9.20
24 >10 0.76 1.25
25 0.45 1.10
26 0.29 0.79
27 0.03 0.40
28 >10 0.18 0.41
29 0.41 5.41
30 >10 0.71 273
31 0.28 293
32 >10 0.27 0.45
33 1.16 >10
34 0.27 0.68
35 >10 0.66 0.82
36 1.76 0.23 1.76
38 >10 0.20 . 0.99
39 >10 3.25 8.83
40 >10 0.40 1.22
41 >10 0.25 2.10
42 0.26 0.54
43 0.32 0.54
44 0.16 1.13
45 1.18 0.10 0.51
46 9.87 0.19 1.32
47 >10 0.09 0.21
48 >10 0.17 0.54
49 0.08
S0 1.04
91 0.18
52 4.41 0.05 0.29
53 4.74 0.03 0.07
54 >10 0.11 035
55 3.90 0.37 0.60

196



554 10.0 9.47 >10 555 0.1 0.56 0.10 556 >10 0.438 0.382 564 0.49 0.04

565 0.41 0.03 566 0.98 0.27 567 1.00 0.17 568 0.72 0.11 569 0.29 0.14
570 0.79 0.05 571 0.05 0.20 0.04 572 3.87 9.85 573 2.09 7.22 576 1.4 0.185
0.03 578 >10 2.86 202 WD 2004/ 022558 PCT/ US2003/ 027956 579 2.75 0.17 600
0.49 0.04 601 1.77 0.77 602 0.88 0.07 603 1.32 0.08 604 0.79 0.08 605
0. 33 2. 3902888235%8 0.09 607 10.0 10.0 608 10.0 1@®CE/USEOY02re560 10.0 610
9.02 10.0 611 0.18 0.05 612 0.44 0.28 613 0.51 0.27 614 1.58 0.56 616 >
5Ki 0.09 Ki 0.20 K

56 1.25 0.50 0.08
57 0.07
58 1.12
59 0.10
60 0.35
61 0.64 0.08 0.32
62 0.90 0.10 0.06
63 8.78 0.23 3.43
64 7.34 0.24 1.19
65 0.51 0.58
66 5.93 0.13 0.55
67 >10 0.04 0.71
68 >10 0.02 0.26
69 >10 0.04 0.51
70 0.63
71 0.57
72 0.79 1.84
73 >10 0.25 0.68
74 8.02 0.09 0.89
75 >10 0.30 0.98
76 >10 0.02 0.51
78 0.82
79 1.04 3N
100 >10 0.28 0.23
101 3.93 0.78 0.076
102 0.18
103 0.02
104 0.52 0.08 0.02
105 2.26
106 0.016
107 0.003
108 0.54
115 0.012
116 0.022
117 0.036
124 0.023
127 0.029
129 0.029
130 0.061
131 0.051
132 0.043
133 0.087
137 0.100
138 0.066
139 0.103
140 0.074
142 0.104
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617 > 5Ki 0.02 Ki 0.09 Ki 618 > 5Ki 0.04 Ki 0.08 Ki 619 > 5 Ki 0.17 Ki
0.14 Ki 620 >5Ki 0.19 Ki 0.28 Ki 621 >5Ki 0.02Ki 0.04Ki 623 >5Ki 0.03 Ki
014Ki 624 > 5 Ki 0.006 Ki 0.07 Ki 625 0.35 Ki 0.003 Ki 0.01 Ki 626 1.45
Ki 0.05 Ki 0.05 Ki 627 >5 Ki 0.01 Ki 0.06 Ki 628 1.43 Ki 0.008 Ki 0.03 Ki
629 > 5 Ki 0.01 Ki 0.07 Ki 633 > 5Ki 0.04 Ki 0.44 Ki 634 >5 Ki 0.03 Ki
0.12 Ki wo3®@4eBss8 0. 03 Ki 0.13 Ki 636 3.40 Ki 0. 01PKI/US20830KPS6 637 > 5 Ki
0.08 Ki 0.10 Ki 638 > 5 Ki 0.07 Ki 0.40 Ki 639 1.60 Ki 0.03 Ki 0.01 Ki
640 > 5Ki 0.21 Ki 0.12 Ki 641 1.58 Ki 0.02 Ki 0.01 Ki 642 3.06 Ki 0.08 Ki
0.02 Ki 643 4.42 Ki 0.04 Ki 0.01 Ki 644 2.28 Ki 0.03 Ki 0.03 Ki 647 > 5Ki
0.02 Ki 0.05 Ki 648 >5Ki 2.87Ki 5.00Ki 649 > 5Ki 0.68 Ki 0.89 Ki 650 > 5

Ki 0.46 Ki 0. 74 Ki(443,65:‘r >—5K— O3t TK—O0- 671652 O»QEBKI §.75 Ki 1.06 Ki

203 WO 2004/ 04 LSSUMa EHYS26063+02795¢6—653 St 580'6\1"9 509 Ki 654 > 5Ki

0.06 Ki 0.13 ki , -
145 0.104
146 0.038
147 0.044
148 0.037
149 0.057
152 0.044
153 0.057
155 0.050
156 0.016
158 0.066
159 0.068
160 0.021
161 0.049
164 0.082
165 0.011
166 0.022
167 0.053
168 0.010
169 0.057
171 0.037
173 0.038
174 0.022
175 0.030
176 0.055
177 0.047
178 0.018
179 0.020
180 0.045
181 0.034
183 0.047
192 2.51 0.01
203 3.08 0.02 0.04
228 0.070
229 0.060
230 0.152
250 >10 0.38 1.20
251 >10 0.45 1.58
252 >10 1.34 3.70
253 2.16 0.40 0.76
254 >10 0.80 2.83
255 >10 0.62 249
256 >10 1.18 5.45
257 >10 0.38 0.88
259 0.50
261 >10 0.27 1.56
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655 > 5 Ki 0.43 Ki 2.19 Ki 656 > 5Ki 0.42 Ki 1.52 Ki 657 > 5Ki 0.04 Ki
0.09 Ki 658 > 5Ki 0.13 Ki 0.17 Ki 659 >5Ki 0.42 Ki 0.13Ki 660 0.87 Ki
661 0.80 Ki 662 1.60 Ki 663 > 5 Ki 0.018 Ki 0.071 Ki 664 > 5Ki 0.72 Ki
0.26 Ki 665 >5 Ki 0.29 Ki 2.71 Ki 666 >5Ki 0.14 Ki 2.59 Ki 667 4.14 Ki
0.45 Ki 0.77 Ki 668 1.25 0.19 669 1.36 0.13 670 10.00 10.00 671 10.00
10. 00 o6¥@20000£265810. 00 673 10.00 10.00 674 10. 00 1@cHBs2003/27936¢ 10 Ki 0. 01 Ki
0.04 Ki 677 0.53 Ki 0.10 Ki 0.08 Ki 678 5.0 Ki 0.04 Ki 0.14 Ki 679 1.52
Ki 0.03 Ki 0.05 Ki 680 >5 Ki 0.66 Ki 3.02 Ki 681 > 5Ki 0.58 Ki 0.71 Ki
682 10.00 10.00 683 10.00 10.00 684 5.90 10.00 685 10.00 10.00 686 2.52
10.00 687 0.51 Ki 0.01 Ki 0.01 Ki 688 >5 Ki 0.16 Ki 0.11 Ki 689 1.46 Ki
0. 005 Ki 0.01 &

262 0.85
263 0.59
267 0.77
268 0.95
269 2.49
270 0.41
271 >10 0.07 0.37
275 5.01 0.09 0.45
276 >10 0.70 0.86
280 1.08 2.52
281 ' 0.96 0.58
282 0.77 0.324
283 1.15 3.24
284 0.42 3.20
285 2.69 4.78
289 0.19 1.39
290 0.93
291 0.57 4.56
298 6.06 0.05 0.38
299 >10 1.98 0.43
300 4.84 0.13 0.51
305 8.27 0.171 0.592
307 0.21 0.75
308 0.05 0.20
309 0.09 0.04
310 1.63 1.09
311 1.70 0.28 0.27
312 0.33 0.32
313 0.50 0.33
314 0.16 0.13
315 0.28 0.30
316 0.19 0.49
317 0.22 0.92
_318 0.08 0.23
319 0.58 0.32
320 0.12 0.34
321 0.15 0.16
322 0.22 0.13
323 0.10 0.72
324 0.23 0.11
325 0.21 0.73
326 0.01 0.25
327 >10 0.1 0.13
328 0.30 1.03
330 >10 0.48 0.19
331 0.12 0.46
332 0.02 0.08
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690 1.07 Ki 0.004 Ki 0.03 Ki 691 0.25 0.03 692 3.36 Ki 0.06 Ki 0.02 Ki
693 0.03 0.17 694 0.01 0.85 695 0.16 0.18 696 0.05 0.04 697 0.16 0.20
698 0.19 0.17 699 0.07 0.19 700 0.03 0.92 204 WD 2004/ 022558

PCT/ US2003/ 027956 701 0.05 0.20 702 0.41 0.30 703 0.45 0.11 704 > 5Ki

0.34 Ki 705 > 5K 0.71 Ki 1.50 Ki 706 0.48 ki Ki 708
0.49 Ki J“}‘ggwgb’&gsgm 710 > 5 Ki 0.36 Ki 1.09 Ki 71%8?%23&(??&%12 1.95 Ki

713 0.23 Ki 714 > 5 Ki 0.59 Ki 715 > 5Ki 0.15 Ki 0.56 Ki 716 > 5 Ki 0.47
Ki 1.31 Ki 717 > 5 Ki 0.33 Ki 1.32 Ki 718 >5Ki 0.03Ki 0.48 Ki 719 > 5Ki
0.17 Ki 0.64 Ki 720 > 5 Ki 0.16 Ki 0.57 Ki 721 > 5 Ki 0.17 Ki 0.59 Ki

333 0.39 0.24
Y4 0.03 0.06
335 0.07 0.13
336 0.04 0.06
337 0.25 0.55
338 0.14 0.74
339 >10 0.18 0.21
340 7.34 0.495 1.29
Kol >10 0.29 0.81
342 >10 0.29 0.35
343 2.70 0.42 0.55
344 4.81 0.23 0.55
M5 9.27 0.668 0.37
346 1.10 0.14 0.17
47 9.13 0.62 54

348 >10 0.93 542
349 >10 0.38 1.4

350 3.16 0.078 0.25
35 8.00 0.081 0.38
352 >10 0.27 0.94
353 8.89 0.24 0.47
354 >10 0.15 0.30
355 4.15 0.16 0.18
356 >10 0.08 0.63
358 2.46 0.13 0.17
360 2.51 0.03 0.15
362 0.82 0.20
364 0.18 0.21
365 0.79 1.75
366 0.34 0.26
367 0.36 1.86
368 043 1.08
370 0.29 0.35
n 0.73 0.57
372 0.26 0.70
373 1.24 0.37
374 0.73 1.96
376 0.14 0.07
377 2.61 0.093 0.16
378 0.20 0.64
379 0.14 0.16
380 0.23 0.07
381 0.10 0.22
382 0.21 0.15
383 0.06 0.54
386 3.69 >10
388 0.23 >10
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722 0.44 0.48 723 0.83 0.08 ,26 0.53 Ki 0.005 Ki 0.04 Ki
Ki 0.12 Ki 728 > 5 Ki 0.14 Ki 0.08 Ki 729 0.35 Ki 0.01 Ki
5 Ki 0.07 Ki 0.08 Ki 734 >5Ki 1.93Ki >5Ki

Filtration Binding Assay. Dopam ne.
bi ndi ng

sel ecti o(r?&%%‘ﬁ‘%zg Sstitution of cell
followi ng cell nenbranes and |i gands
binding to the respective D2 recepto

727 > 5 Ki
0. 003 Ki

0.21
733 >

Exanple 69 In Vitro Assay -

The assay was used to neasure the

ntative 5 conmpounds to D2 receptory

menbr ane and

r adi

AR . he

were used for the determ nati on of

r. Dopam ne:

0.4 g/ wel |

of menbrane from

10

on del i vered

and |igand

50mMM  Tri s- HC

ited to a

of a 96 well
conmpound in

fubated on a

hs filtered over

in Filtermate
th ORL-1 buffer

hour at a

nt 20 (Packard)
n a Packard

m zed for the

cos-7 cell which has been transfected with cloned human Dopam ne,
Spi perone-1125 ligand at 150 pMfinal 205 WD 2004/ 022558 PCT/ US2003/ 027956
Bot h menbrane @nd Bggand{were dilutefl suchs8that 4 25 r.08dditi
t he necessary @nouggo per [well, as nofed abh@ge. Bgth ngibr ane
were diluted i n THagpuffér. The THE puffep.1gas a|m xtung of
pH=7. 4, 5nmM EDJA aBgp 50nM NaCl. Eachjtest1ggnpound was1dp dil
concentration {Tongga pM {0 I pM W T h| I00% gyBO. [0 €askpWerl
plate was adde§i IZggdof [ THE buf fer, [I0 L>¢f the [diTuy; €S
DMSO, 25L of sprpehggie and 250 of TETbr ang gy The BT ate>ygs |
rotating shakef—fogpgg oAt ygom [ EPERgsUTE. TTIE hte
G-/ C Fifter pI ares; 3 eV tet—t0-03pb .I.Tr.\fovgl yctl | cllcyfﬁllc,
196 appar at us (Peekare—tTFhe—p “%t:mﬁs—fhgﬁ—mashﬁ '
1 1 an 3 Ay % 1o ngmzrlri PN J Y \LALt o an 1
In the flltrat NCAN] AT AT UOS dAdIiitu UrT T CUH Il LG TOUTTITTUV UTT AT al -
t l:nrx’@lcn aheh un el + hnno'j A4~ ﬂ15z1\r\r\
enper at ur e of 506 —Fo—each—we WaSH-Ren ge BEg—PA-Erose

(to solubilize o2y rabi sacti%ity ) and g% h—well corﬂied
TopCount for 1415 rJ.utn well—using "cunf§:§ paL-grete Q St
particul ar radioli-8%hd / >10 >10

423 >1 0.59 0.31

424 0.28 0.60 0.28

425 0.82 0.29

426 >10 1.06 2.74

427 1.45 2.37

428 0.75 0.90

429 0.67 0.80

430 >10 0.89 247

431 0.58 1.74

432 0.37 1.00

433 042 1.26

434 0.88 0.24

435 0.60 0.22

436 0.83 0.25

437 1.40 0.36

438 >10 >10

439 >10 >10

440 >10 >10

441 >10 >10

442 >10 >10

443 1.75 0.17

444 1.71 0.25

445 >10 0.10 0.06

446 4.12 0.13 0.45

447 0.48 0.48

448 0.17 1.14

451 0.77 0.32

452 1.52 0.57

453 0.39 1.70

454 0.12 0.51

455 0.38 5.16

456 >10 >10

457 943 >10
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opi oid receptor being tested. Percent radioactive |ligand bound in each
reaction was calculated relative to a control using DVSO for maxi num
binding (no inhibition). Curves were fitted and Ki determ ned using

G aphpad Prizm software (v3.0). 20 Representative conpounds of the present
I nventio ted according to the procedure outl.i wth
R L e i DA Py e s ) 7 L AR
426 >10,000 430 >10,000 433 3520 439 2334 440 1517 442 3229 327 387.5

25 Exanple 70 206 WD 2004/ 022558 PCTI US2003/ 027956 El evated Pl us Maze
(EPM) and Spont aneous Loconotor Activity (SMA) (Pellow, S., Chopin, P.,

File. SSE. and Briley, M, J Neurosci Methods, (1985) 14,  149-167) The
procedure usedlin #h8& s based on thé&4Baturdl aver8ion ¢f 5 rodents to
explore brightlly i4b9ni ngted open and highB.2dl aced, as>W8l| ag their innate
tendency for thigndééxis) Wien rats are pD#8ed on t heO0&levat ¢d-pl us maze,
t hey have a nofnal 46endefcy to10enai h i n 0126 encllosed1®3ns off the naze and
avoi d venturing 1 n4e2t hefopen5.82ns. Ani nabgst reatjed woti? typijcal or
atypi cal anxiolfyti @ezshoyv an 1 ncreasg i n #jyg perdentaga7of time spent
(% nme) 10 andfor 4bg pefcentage of entriez4nade [(YEnbrages) iInto the open
arns. The sponftangggs T ¢conotor act{vityohest (FVA) v&8 an qutomated
procedure for neasgpsnNg fhe etjgcCt Of a (83 comgound >qp SpoNt aneous not or

506 0.67 0.529

507 >10 0.277 1.29

508 0.874 0.156

509 0.50 0.11 0.02

510 5.77 0.24 0.69

511 3.91 042 0.14

512 0.82 0.98 0.086

513 0.46 0.05

514 0.21 0.26

516 0.77 >10

517 0.45 >10

541 9.28 2.14 0.48-

542 >10 0.53 0.16

543 >10 0.71 2.09

544 >10 0.379 0.582

546 >10 2.13 1.29

547 >10 >10 >10

548 >10 0.07 0.54

549 >10 4.37 >10

550 2.61 0.09 0.16

551 1.51

552 >10 1.22 0.066

553 >10 0.75 34

554 10.0 9.47 >10

555 0.1 0.56 0.10

556 >10 0.438 0.382

564 0.49 0.04

565 0.41 0.03

566 0.98 0.27

567 1.00 0.17

568 0.72 0.11

569 0.29 0.14

570 0.79 0.0

571 0.05 0.20 0.04

5§72 3.87 9.85

573 2.09 7.22

576 14 0.185 0.03

578 >10 2.86
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activity in an open-field. A drug-induced decrease in spontaneous horizont al
notor activity is regarded as an indication of sedation.
Ani mal s Mal e Long- Evans Hooded rats wei ghing 180 to 200 grans were

or 15 verti cal

pur chased from Charl es River

groups of

aut omat edwg)% 4ﬁﬁ”"sﬁour

I nc (Por

tage M).

The rats were housed in

el anbi ent tenperature of 21 to 239&2@’3?"”&§2§5§;§Wth an

| i ght/dark cycle, and access to

20

comrer ci al

rodent food ad |ibitum EPM Test Apparatus 25 Each bl ack plastic nmaze had
two open arnms and two arnms with 40 cm high walls (enclosed arns) of equal

50 cmlength extending fromthe center at

simlar type are opposite each other.

right
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angl es,

such that arns of
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approxi mately 6

entrance of ead
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12) and test ca

gavage in a dog

in a dose vol un
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e v@goghe gqul valent tq 5 my/3eg or | I ntrogggeri i
E Olgpd NL/[Kg. One hour| artgrygdosi Ng (1 Qo207
6 gp50. ddm nistrati gn) Ofp3z30 M NUTES 2
. Tdgog Were praced on [an ORyag arm Of TPt US-
T rgeﬁe :ths[ Wers— T T tTfatea 1 .oeln T rile—rwn‘?rs
et 0gC O | c},i AR _cu? Ullﬁbﬁg;: SV '1‘6th AP
LCLI gl A }JI astih U bug: Cl c,,.“ﬁﬁ. :}L.D v 1 07, 1‘
ot beds fromfbrg:r?b'tc; 91"920?';."1(::'1%‘:1' 'Q:I'*sa‘
At o—t-hd—stdes—ot t.*efr'Q...,.cr oA ng—k
gigggii—; wer-e—lgcatgd-at ‘gr“!‘!"ht angJ-e&ﬁg—Zac
9Q||r6:14 harli zont al act ilvi 1'\111 d 2 15 r‘mO:-r- Lt 4
sur®36 verltica S&hiivi ty verle di%2H8d i
(-nrn‘mmhd ar >5Ki 0.02 Ki 0.09 Ki
618 > 5Ki 0.04 Ki 0.08 Ki
619 > 5Ki 0.17 Ki 0.14 Ki
620 > 5 Ki 0.19 Ki 0.28 Ki
621 >5Ki 0.02 Ki 0.04 Ki
623 > 5 Ki 0.03 Ki 0.14 Ki
624 > 5Ki 0.006 Ki 0.07 Ki
625 0.35 Ki 0.003 Ki 0.01 Ki
626 1.45 Ki 0.05 Ki 0.05 Ki
627 > 5 Ki 0.01 Ki 0.06 Ki
628 1.43 Ki 0.008 Ki 0.03 Ki
629 > 5 Ki 0.01 Ki 0.07 Ki
633 > 5 Ki 0.04 Ki 0.44 Ki
634 > 5 Ki 0.03 Ki 0.12 Ki
635 > 5 Ki 0.03 Ki 0.13 Ki
636 3.40 Ki 0.01 Ki 0.23 Ki
637 >5Ki 0.08 Ki 0.10 Ki
638 >5Ki 0.07 Ki 0.40 Ki
639 1.60 Ki 0.03 Ki 0.01 Ki
640 > 5 Ki 0.21 Ki 0.12 Ki
641 1.58 Ki 0.02 Ki 0.01 Ki
642 3.06 Ki 0.08 Ki 0.02 Ki
643 4.42 Ki 0.04 Ki 0.01 Ki
644 2.28 Ki 0.03 Ki 0.03 Ki
647 > 5 Ki 0.02 Ki 0.05 Ki
648 >5Ki - 2.87 Ki 5.00 Ki
649 > 5 Ki 0.68 Ki 0.89 Ki
650 > 5 Ki 0.46 Ki 0.74 Ki
651 > 5 Ki 0.31 Ki 0.67 Ki
652 > 5 Ki 0.75 Ki 1.06 Ki
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15 vehicle was adm nistered either orally (p.o.) by gavage in a dose vol une
equi valent to 5 nL/kg or

mJkg. At
adm ni stration,
spont ane

activity rtical
nunber of times the beans of
vertical counts). Collection

Gkl

50 mi nutes after

intraperitoneally (i.p.)

p. 0.

adm ni stration or
each rat was placed into a separate plastic cubicle,
atory activity was recorded for 101,55”{}

novenments of the rats were reco

aut omat ed. Combi ned SMNEPM Test Procedure 25 All

in a dose volune of 1

at 20 m nut

g

light were interrupted (horizontal
of the data and prelimnary data anal ysis was

es after i.p.

and

ri zont al
%J;lecount I ng the
and

aninmals were tested in the

SMA 50 minutes after drug admnistration, for a 10 mnute test session.
Upon conpl etion of esBe SVA t es§Kit he |sane.58Hii mal|s wes.@ Kinmedi at el y pl aced
on the EPM for [a 1®5# nuffe t es§ Ksessilon. 0.06a¢it Cdnpownski30 The test
conpound was di[ssolgged 1 polyekhyl eme gloyagadi, ndl ecy gk weijght 200
(PEG 200) for il.p. eg@gm nistratsrn. T¢st @ymaund [was (sggegendad i n an
aqueous vehi cl g Mggzconpri SedsR] 0. $% VREGHKCET T[UT Opd KT P-|0-
adm ni stration. 580 2004 1T02gRp8 PCTIURAAGGTO 0. /K vaili on and
Anal ysi s of EPM Datggg ATXITOT Y EECTTYTTY o Lt CEFPRTa 1N t he EPM was
quantified usinfg —tgpy Pa et ers. g percent of [totgfgtpme3pent by a rat
in one of the tpwo Sy S—arms—of—the—apparatts ("/ﬁv}bégaﬁ"l‘lﬁi nme) was
cal cul ated as 166— 2ti re—of—opet—at s )—+—(totat—t+ rral'ém,it estf session) The
nunber of tinmeg—a— entered—tphe—oepen—arasLetati-ve—tgthe—Hotal entries
into all arns ghrd—t 3 cohteratth (0 opeROlB Kl ol 0D7Y eqdl cul ated 10 as
(€ 3 g A w o | \va vy A, A \7 \J'lJC 1 JT CTItr 1 O v J \Ya e
100 X (ent r| es Lnt 15 nanltiar rvba$K ntriac iorptj}\lnnn Qn;] '2'6 Mead ar ns pl us
combBPind has conl derod 220K ol o 2THK ’ i

center) A test mmfg,...d vas—cohoderad—acts rat S-Whtlse 46 open armti ne
or % open arm em_uﬁé!i* wag—si-ga? —can - ha,n._zl:iQ_'fTa.Ls.t hat received
15 vehi cl e. Datla_w87 anal yzeF-MrW stati st si dni fi%HIe hdt ween dr ug and
vehicle-treated_gr®88s via one tailed Mandhitndy T-Pddt 1§ the
probability s | 888 than 5% (p<0 0%) thAB6an increadddin the % open arm
time and/or % lope®’@rm ¢ntries in the dr 120G r eatied gt®8b conpared to the
vehi cl e-t reat eg 671 10.00 10.00

672 10.00 10.00

673 10.00 10.00

674 10.00 10.00

675 3.10 Ki 0.01 Ki 0.04 Ki

677 0.53 Ki 0.10 Ki 0.08 Ki

678 5.0 Ki 0.04 Ki 0.14 Ki

679 1.52 Ki 0.03 Ki 0.05Ki

680 > 5 Ki 0.66 Ki 3.02 Ki

681 > 5 Ki 0.58 Ki 0.71Ki

682 10.00 10.00

683 10.00 10.00

684 5.90 10.00

685 10.00 10.00

686 2.52 10.00

687 0.51 Ki 0.01 Ki 0.01 Ki

688 >5Ki 0.16 Ki 0.11 Ki

689 1.46 Ki 0.005 Ki 0.01 Ki

690 1.07 Ki 0.004 Ki 0.03 Ki

691 0.25 0.03

692 3.36 Ki 0.06 Ki 0.02 Ki

693 0.03 0.17

694 0.01 0.85

695 0.16 0.18

696 0.05 0.04

697 0.16 0.20

698 0.19 0.17

699 0.07 0.19

700 0.03 0.92
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Dat a was anal yzed for statistical

yzggsgthetotal
I

ered to have

significance between drug and vehicle-treated groups via one tailed
Mann-Whitney T-Test. If the probability was less than 30 5% (p<0.05) that a

decrease in the tot78f entlries in the|drugOdSeat ed gro@P0 congared to the
vehicle-treatedq gro@® wag due to chance, 0Hdn thd dos®.3f thg 209 WO
20041022558 PCT/ US200831027956 test gonpolwd was |consi0ddr ed tlo be a dose at
whi ch the conpqund 704o0du¢es s®&®ation. Ddéxddwti o and. 3l ysils of SMA Data 5
A test conpound wagosonsiider eds Kedat ifve ioy1rkits ose §uKii zontal activity
(HA) or verticdl nggenenys (VM rearifng) counts were oM4gXil 71 dantly | ess
than that in vehiclgsireated rats. HA data was anal yzeskgior qtati stical
si gni ficance bgTweggdrug and Veni Cl ¢-treated gr qups gidge; Werje adm ni stered
ei ther the vehi[Cre7@p eag¢h dose of thme test conpqund gy ong-way anal ysis
of 10 vari ance.f~Tieqy DUMETT S5 RPT LT PIe @O3gtaT T SqIm myt wag used to test
for a reductid 05 t=tarted) T the average Ty i of{HA counts or VM
counts in drug-fl%’%cd groups, conpqred—to—a—corcut |1' By Tun
vehi cl e-treat ed 9T o4 H—theprobalpiHty—was—t+gss—t iS% p<0.05) that a
decrease in HA aﬁdfjaa iR >tk'Ei tHtg=—t+eated—graup G to a
N \/ relolt v ant or o i + ~ VMM A A
SRR o OO DUAE £ I OB RT3 [ A
P 8 e hersd Kho i ot SALK on lor W Kin o lung

T- Test was used—+ sestwhere=tne ﬁ "t"BL HeR-tof—t He—tataqwas
non- gaussi an. dive cdiBhounds—of: ”g prysentt 2, rentfon were tested
20 according td K 3@,3&4 0 fm,e,_with results as
listed in Tabl §—15-/4 > i 10.YiKini filcanfb4Mq _05) was
determ ned usilng d28annd\Ahi el U Tést Oa It ai lled) ;0-5ad.<|i ndiicates results
wer e not = 721 >5k| \017 Ki i 0.59 Ki

722 0.44 0.48

723 0.83 0.08

126 0.53 Ki 0.005 Ki 0.04 Ki

727 >5Ki 0.21 Ki 0.12Ki

728 > 5 Ki 0.14 Ki 0.08 Ki

729 0.35 Ki 0.01 Ki 0.003 Ki

733 > 5 Ki 0.07 Ki 0.08 Ki

734 > 5 Ki 1.93 Ki >5Ki

Example 69

In Vitro Assay - Filtration Binding Assay, Dopamine.

The assay was used to measure the binding of representative
5 compounds to D2 receptor, with appropriate selection and substitution of cell
membrane and radiolabeled ligand. The following cell membranes and ligands
were used for the determination of binding to the respective D2 receptor.
Dopamine: 0.4 pg/well of membrane from cos-7 cell which has
been transfected with cloned human Dopamine,

10 Spiperone-|125 ligand at 150 pM final
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statistically significant. 25 Table 15 - EPM and SMA Assay Results Acute (30
mn) Intraperitoneal Adm nistration Conpound #64 (1 Dosage % Qpen % Open
Total Horizontal Vertical ngikg, i.p. Statistics ArmArmEntries Activity
Moverent (# Animals) Time Entries (EPM (SMA) (SMA) EPM EPM Vehicl e Mean

8.92 5. 5%8‘%00%%% 050.0 (PEG200) S.EM +L 65 +0. Gfyiiduldunidgh +2. 62

(40) % Change % 0. 0% 0. 0% 0. 0% 0. 0% 210 WD 2004

PCTIUS2003/ 027956 Mean 9. 21 5.92 95.7 3259 49,8 0.03 My Kg S.E.M +2.14
+1.17 +2.73 +169 +2.37 (28) % Change 3.2% 7.6% 0. 95% 1.5% - 0. 4% P-val ue NS
NS NS NS NS Mean 15.3 10.6 95.4 3845 55.7 0.1 My/Kg S.E.M +1.97 +1.17
+3.91 +200 +2.72 (32) % Change 71.5% 92.7% 0. 63% 19. 8% 11. 4% P-val ue

0. 0053 0.0004 NS Botb@kinbkBe av igantivere Tiludsl seh haBs8a pERidiion. 3 My/ Kg S. E. M

+1.96 +0.87 +3,.60 +181 +2.69 (32) % 6% 42 0% 5 296 10.9% 16. 0%
P-val ue 0.0155" ‘Eﬁ‘ﬁ% f@sﬁﬁyﬁ’?‘é‘ﬂ% ‘Kfﬁ;ﬂs %ﬁe‘g Veg 3‘2"@? 4" 53.8 1 Myl Kg

S EM +2.11 ar@.i§8ndderd dilutddid TNEDuBEr. THh8 INE%ufbranasen miktudorBDmiws 0. 0% 12. 5%
7.6% P-valu 0 38 908 3449 51.1' 3 My/ Kg
S.EM +1. saeﬁ‘f"% g 86 QHQ@EIBS"Q ﬂly‘?’(‘ﬁ'%a méﬂ%ﬁ&ﬂcﬁﬁ"’%‘éﬁ WASO0, - 4. 2% 7. 4%
2.2% P-vad uediiidd hSa bncbiirdtién frddeouM 1o 8pM.with 186%DMSO3Td6ach Wl My/ Kg S. E. M

+4.03 +1.85 +6.91 +165 +3.72
of a 96 well plate was added 140 pL of TNE buffer, 10 pL of the diluted test

compound in DMSO, 25l of spiperone and 25uL of membrane,
The plate was incubated on a rotating shaker for 1 hour at room
temperature. The plate was filtered over GF/C Filterplates, prewetted in 0.03%
10 polyethleneimine, in Filtermate 196 apparatus (Packard). The plate was then
washed 6 times with ORL-1 buffer in the filtration apparatus and dried in
vacuum oven for 1 hour at a temperature of 50°C.
To each well was then added 25pL Microscint 20 (Packard) (to solubilize
bound radioactivity) and each well counted in a Packard TopCount for 1
15  minute/well using counting parameters optimized for the particular radioligand /
opioid receptor being tested. Percent radioactive ligand bound in each reaction
was calculated relative to a control using DMSO for maximum binding (no

inhibition). Curves were fitted and Ki determined using Graphpad Prizm

software {v3.0).
20
Representative compounds of the present invention were tested
according to the procedure outlined above with results as listed in Table 14.
Table 14
D # ICs0 (NM)
422 2208
424 278.2
426 >10,000
430 >10,000
433 3520
439 2334
440 1517
442 3229
327 387.5
25
Example 70
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(8) % Change 32.3%38.8%-8.4%-12. 7% -6.2% P-value NS NS NS NS NS ()
Compound #64 was al so tested in the SMA and EPM assays, using oral

adm ni stration, but found to be inactive. Table 16 - EPM and SMA Assay
Results 5 Acute (1 hr) Oral Administration - Mxture 3 Parts Conpound #422
O: 1 P nd #438 % Open % Open Dosage Arm I zont al
Verti cal %%@gﬁg% 0. Statistics Tine Entries Entri Qgekg}?%o@ﬂ{zzgﬁ/bvenent (#
Ani mal s) EPM EPM (EPM (SMA) (SMA) Vehicle Mean 9.61 6.59 102.0 3085 50.7
(0.5%S.EEM +1.04 0.59 +3.02 +129 +1.27 Methyl cetlul ose) % Change 0.0%
0.0%0.0%0.0% 0.0% 80 Mean 7.80 5.53 88.3 3307 53.6 0.03 My/Kg S.EM
+1.82 +1.00 +5.25 +240 +_2.41 (16) % Change -18.8%-16.1% 13.4% 7.2% 5. 7%
P-val ue NS NS 0E@Raled Riss Nfaze EPM )\id Bporita st becdAGidrUSIGHIEMAY 956 Mean 11.5

Change. 10. 704 9515 51 Cabhia 2 .5 £ iy, s Yerodd HEnedtoB985) 0011 hear

12.1 7.85 98.7 3397 53.7 0.3 My/ Kq143143-M87)+1. 38 +0. 64 +2.26 150 +1.68 (56)
% Change 25. 9% 19_1% - 3..2% 10.1% 5 9% P-val ue NS 0. 0444 NS Q. 0227 0. 0408
Mean 14.0 9.55 997H¢ %‘%”?ﬁ’.“?%%?%“@s@?ﬁﬁ °i‘1‘.w%§a‘!r-'6’. Qversionof, 1164 +1.83
(48) % ChaSigerodéntsRheddord righly iirilritetPopen @hd high plakess ad waDatheir 0009 NS 0. 0015

0.0180  Mean i%ﬁa’tg te%desnscy &)Qﬁiig%o?fgx%s% \Eﬁénorats are placed on the elevated-plus

maze, they have a normal tendency to remain in the enclosed arms of the

maze and avoid venturing into the open arms. Animals treated with typical or

atypical anxiolytics show an increase in the percentage of time spent (%Time)
10 and/or the percentage of entries made (%Entries) into the open arms.

AN

The spontaneous locomotor activity test (SMA) was an automated
procedure for measuring the effect of a test compound on spontaneous motor
activity in an open-field. A drug-induced decrease in spontaneous horizontal or

15 venrtical motor activity is regarded as an indication of sedation.

Animals
Male Long-Evans Hooded rats weighing 180 to 200 grams were
purchased from Charles River Inc (Portage MI). The rats were housed in
20 groups of four at an ambient température of 21 to 23°C in a room with an
automated 12/12 hour light/dark cycle, and access to water and a commercial
rodent food ad libitum.

EPM Test Apparatus
25 Each black plastic maze had two open arms and two arms with 40 cm

high walls (enclosed arms) of equal 50 cm length extending from the center at
right angles, such that arms of similar type are opposite each other. Each plus-
maze was elevated approximately 60 cm above the floor. Infrared photo-
beams that cross the entrance of each arm and the center of the maze
30 detected the exploratory activity of an animal in the maze. Rats were divided

- into groups (N=8 to 12) and test compound or vehicle was administered either
orally (p.o.) by gavage in a dose volume equivalent to 5 mL/kg or
intraperitoneally (i.p.) in a dose volume of 1 mL/kg. One hour after dosing (for
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3 My/Kg S.E.M +1.44 +0.70 +2.23 188 +1.81 (48) % Change 45.7% 34. 7% 0. 0%
17. 4% 8.5% P-val ue 0.0032 0.0043 NS 0.0051 0.0338 Mean 17.0 10.3 97.6 3207
51.5 10 My/Kg S.E.M +1.51 +0.77 +3.06 +124 +1.51 (56) % Change 76.9% 56. 3%
-4.3%4.0% 1. 6% P-val ue P<0.0001 P<0.0001 NS NS NS Mean 10.6 8.90 80.7

2741 46. SSEM +1.55 +1.16 +4.20 +171 +2 ange 10. 3%
35. 1%-2?@%’%&@%-8 7% P-value NS 0.0197 P<0.000%%E@fs§ﬁ%{8zég£? ) Conpound
#422 was al so tested in the SMA and EPM assays, using oral admnistration,
but was found to be inactive. Table 17 - EPM and SMA Assay Results 5 Acute
(1 hr) Oral Adm nistration Corrpound #424 (t) Dosage % Open % Open Tot al

Hori zontal Vertical Arm Arm ny 0. Statistics Tinme Entries Entries

Activity wbvemmpmmﬁuamm RaPG 'WEPWGT(@HW (foEmVpdpBisEationsrAy  Vehi cl e Mean

5.76 5.48 96. g i 172344, 65 +208 +3.28
cel | ul ose) (2‘271 g %:"han h dpbnieifn B blus riecE tding e SN TRUATS 20 2205 o0, 0

3033 54.6 O. mlnnrgmgwe; mitigled wheq therat enters the ggntepof therapperatus; Bpfa o5 Change

70. 1% 33. 8% - &, %éwgs/gl;,gmgtefap-val ue 0.0206 NS NS NS NS Mean 9.76 7.49 91.5
2752 50.3 _1 Ng‘79° E. +1.83 +1.28 +3.11 +188 +3.65 (24) % Change 69. 4%
36. 7% - 5. 3% - 4. 5%2 4% P—val ue NS NS NS NS NS 212 WD 2004/ 022558

PCT/ US2003/ 025\4A Gest Apparatus

The test apparatus consisted of a plastic cubicle (42.0 cm in length; 42.0
cm in width and 30.5 cm height) that was placed in the center of a main frame.
Photocell sensors (16 beams from front to back and 16 beams from side to

10  side) were built into the sides of the frame for monitoring horizontal movement.
The photocells were located at right angles to each other, projecting horizontal
infrared beams of light 2.5 cm apart and 3 cm above the floor to measure
horizontal activity, and 2.5 cm apart and 14 cm above the floor to measure
vertical activity. Rats were divided into groups (N = 8 to 12). Test compound or

15  vehicle was administered either orally (p.o.) by gavage in a dose volume
equivalent to 5 mLs/kg or intraperitoneally (i.p.) in a dose volume of 1 mL/kg. At
50 minutes after p.o. administration or at 20 minutes after i.p. admi'nistration,
each rat was placed into a separate plastic cubicle, and spontaneous
exploratory activity was recorded for 10 minutes. Horizontal activity and

20 vertical movements of the rats were recorded by counting the number of times
the beams of light were interrupted (horizontal and vertical counts). Collection

of the data and preliminary data analysis was automated.

Combined SMAJEPM Test Procedure
25 All animals were tested in the SMA 50 minutes after drug administration,

for a 10 minute test session. Upon completion of the SMA test, the same

animals were immediately placed on the EPM for a 10 minute test session.

Test Compounds
30 The test compound was dissolved in polyethylene glycol, molecular

weight 200 (PEG-200) for i.p. administration. Test compound was suspended
in an aqueous vehicle (MC) comprised of 0.5% Methylcellulose for p.o.

administration.
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Mean 10.1 7.92 96.3 3300 56.8 3 My/Kg S.E.M +1.83 +1.15 +3.43 +145 +2.35
(24) % Change 75.3% 44.5% - 0. 4% 14. 5% 15. 7% P-val ue 0.0426 0.0398 NS 0. 0239
NS Mean 7.54 7.49 102.6 2588 44.2 10 My/Kg S.E.M +1.75 +1.32 +4.63 +215
3.32 (24) % Change 30.9% 36.7% 6. 1% - 10. 2% - 10. 1% P-val ue NS NS NS NS NS

(t) Conp was also tested in the SMA and EPMyas & kng
i ntrapero |203§?£§53m nistration, with the foll ow ng ?%su’?tgis(). /qz?]b%t he rat EPM

at doses of 0.1 ng/kg, 0.3 ng/kg and 3.0 ng/ kg, 5 Conpound #424 produced
significant increases in percent open armtinme (P<0.04;) with peak activity
occuring at doses 0.1 ng/kg and 3 ng/kg (97.5 % increase as conpared to
vehicle). At doses of 0.1 ng/kg, 0.3 ng/kg, 3.0 ng/kg, and 10.0 ny/kg
Conmpound #424 al so produced significant increases in percent open arm

entries (P<O. it h -actdoy] occuring at 3.0 ng/kg and 10 10.0 nyg/ kg
doses (205% 6)8 o R 061 erHl bl ared to fromvehicle, respectively).
Conmpound #424 si ghxialyiaattivity ofedest cdmpoundtimthel ERAMiwbequanfifiednisinges i nt o

vari ous zone Z . g'gg 0 ng/ kg
(18.6% 60. &%%%”%%f“ﬁ%&&@?ﬁﬁ%%“9858%’@??93?‘3? B S, obeh 0 SMA, at
doses of 3 0 ang$ kithenppat@us)“%ropengm tmepwasichlcuited apt0fdtiend api gni f i cant

reductions (559 ?Qq 0 i respectively) in_horizontal activity
(P<0. 001; Dug) e% 's)ﬁﬁ?t%'i{%{egg%g%%rg?g)on test). At doses of 1.0 ng/kg, 3.0

ng/ kg and 10.0 ng/kg (17.8% 73.4% 93.9% reductions, respectively)
Compound #424 pr C b QL t i < ; nnett's multiple
conpari son test) Oﬁ# ﬁﬂ"@ihﬁ%&%%g e&&?%ggfgm%%%n?@ t? ﬁ’gé(!r;qg'ng behavi or) .
Tabl e 18 - ERkiresintGhkarks sag theeentkt area (4 apen arimhentries) was gadthwiatedst r at i on of
Conpound 3 0 0 : j I ' ng/ kg, p.o.

Stati sti o s 0 RJengidiR bt s lieh s Y oo oged binkbivs, "2 D1 €5 e

(EPM (EPM (c8M&)) (SMA) 213 WD 2004/ 022558 PCT/ US2003/ 027956

A test compound was considered active in rats whose % open arm time
or % open arm entries was significantly greater than in rats that received
15 vehicle. Data was analyzed for statistical significance between drug and
vehicle-treated groups via one tailed Mann-Whitney T-Test. If the probability
was less than 5% (p<0.05) that an increase in the % open arm time and/or %
open arm entries in the drug-treated group compared to the vehicle-treated
group was due to chance, then the dose of the test compound was considered
20 active. '

The total number of entries into all arms and the center of the EPM was
recorded as part of the automated data collection in this test. This information
(total entries) served as a measure of spontaneous motor activity on the EPM.

25 Compounds with sedative activity reduced the total number of entries in the
EPM test. A test compound was considered to have sedative activity in rats
whose total entries were significantly less than in rats that received vehicle.
Data was analyzed for statistical significance between drug and vehicle-treated
groups via one tailed Mann-Whitney T-Test. If the probability was less than

30 5% (p<0.05) that a decrease in the total entries in the drug-treated group
compared to the vehicle-treated group was due to chance, then the dose of the
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Vehicle Mean 8.21 5.78 101.0 3244 48.7 0.5% Methyl- S.E.M +1.18 +0.532

+3.81 +168 +1.85 Cellulose _ (40) % Change 0.0% 0.0% 0. 0% 0. 0% 0. 0% Mean
6.67 5.14 102.0 3565 54.8 0.03 My/Kg S.EM +1.59 +0.984 +3.67 +216 +2.75
(24) % Change -18.8%-11.1%1.0%9.9% 12.5% P-value NS NS NS NS NS Mean

12.1
(24)
Mean
(24)
Mean
(24)
Mean
(24)

7. Ty 6%4&#%@ 53.1 0.1 My/Kg S.E.M +1.92 +0. 91023%,%0@%%23;5@0 +2. 25

% Change A7.24% 34. 4% 2. 0% 5. 9% 9. 0% P-val ue O 7°NS NS NS
13.8 8.95 99.8 3450 51.7 0.3 My/Kg S.E.M +1.56 +0.891 +3.64 +155 2.36
% Change 68. 1% 54. 8% - 1. 2% 6. 4% 6. 2% P-val ue 0.0038 0.0010 NS NS NS
14.8 9.95 103.0 3772 56.6 1 My/Kg S.E.M + 2.13 +1.23 4,08 + 170 +2.32
% Change 80.3% 72. 1% 2. 0% 16. 3% 16. 2% P-val ue 0.0053 0.0025 NS NS NS
12. 4 8, 3est tORPEINGHAS COBICRIE! tvhye o 8t wich-ihe IENPOLNArodUCerS +223 +2. 17
%Chang} géi 0% 44. 3% 0. 0% 8. 0% 13. 6% P-val ue 0.0170 0.0336 NS NS NS
Mean 8.14 6.42 045 3115 54.5 10 My/Kg S.E.M +1.30 +0.856 +3.41 +168 +1.73
(24) % Change 0.9% 11.1% -6.4%-4.0% 11.9% P-val ue 0.3644 NS NS NS NS Mean
3.21 6.65 86. 3o E.M +1.76 +2.28 +6.40 +185 +3.34 (7/8)
%Change -60. 9° : % -7.0% P-value 0.0486 NS NS NS NS Table
19 - EPM dénd SMA magormgm was @mbldemﬂ@equ Bralawhoskkorigontaly) O al

Adm ni strati %11\89 mﬂlﬂ?%rﬁéﬁ’ﬁ]ovements (VM, rearing) counts were significantly less
than that in vehicle-treated rats. HA data was analyzed for statistical

significance between drug and vehicle-treated groups that were administered
either the vehicle or each dose of the test compound by a one-way analysis of
10 variance. Then Dunnett's multiple comparison method was used to test for a
reduction (p<0.05, 1-tailed) in the average number of HA counts or VM counts
in drug-treated groups, compared to a concurrently run vehicle-treated group.
Iif the probability was less than 5% (p<0.05) that a decrease in HA and/or VM in
the drug-treated group compared to a concurrently run vehicle-treated group
15 was due to chance, then the dose of the test compound was considered to
have sedative activity. Mann-Whitney T-Test was used in cases where the
distribution of the data was non-gaussian.

Representative compounds of the present invention were tested
20 according to the EPM and SMA procedures described above, with results as
listed in Table 15-19, below. Statistical significance (P<0.05) was determined
using a Mann-Whitney U Test (one-tailed); NS indicates results were not

statistically significant.

25 Table 15 — EPM and SMA Assay Results
Acute (30 min) Intraperitoneal Administration Compound #64 (*)
L7 0,
Dosage % Open | % Open Total |Horizontal| Vertical
/ e Arm Arm . .

mg/kg, i.p. | Statistics Time | Entries Entries | Activity |Movement
(# Animals) (EPM) | (EPM) (EPM) (SMA) (SMA)

Vehicle Mean 8.92 5.50 948 3210 50.0
(PEG-200) S.E.M. +1.65 +0.86 +4.11 +158 +2.82

(40) % Change| 0.0% 0.0% 0.0% 0.0% 0.0%
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Dosage % Open % Open Tot al

Hori zont al

Vertical

myl kg,

p.

0. Stati

stics Arm

Arm Tinme Entries Entries Activity Muwvenent # Animals EPM (EPM (EPM ( SMA)

(SMA)

+1.05 +4.72 +196 +3.35

W Tt

214 WO 2
SEM +
15. 2%

Vehicle Mean 7.96 6.53 101.0 3451 54.6
cellul ose) (16)
PCT1US2003/ 027956 Mean 172 9.17
+4.82 +170 +1.75
P-val ue 0.0012 0.0338 NS NS NS Mean 21.8 11.8 99.1 4390 61.1 0.3

(16)

(0.5% et hyl -
% Change 0.0% 0. 0% 0. 0% 0. 0% 0. 0%

S. E

M +1.87

uSBisR2826 9 0. 1 My/ Kg
% Change 116. 1% 40. 4% 1. 0% 10. 5%

My/Kg SSEEM +1.8 +0.891 +5.56 +253 +3.61 (16) % Change 173.9% 80. 7% -1. 9%
27.2% 11. 9% P-val ue P<0. 0001 0.0007 NS P<0.05 NS Mean 15.1 9.57 99.6 3979
59.5 1 My/Kg SSEEM +1.96 1.,12 3.42 +151 +2.53 (16) % Change 89.,7% 46. 6%
-1.4% 15. 3:*) 9.0% val ble M®ap0G4 920007 SR NE 198.7 MparB288. 9] 9.49.8104. 0 4253
59.9 3 My/ Hg O3EMAIKg 2] 9SEIM21] £2.142 | +3087 +8. #2.73 ([L6)+188 Chang23114. 3% 37. 8%
5. 0% 23. 2%|9. 7%R8P- val%€hang§4 B.2%6 0367.6845 PP NS 1.8%anpl €.4%4 Iin Vi vo
Study - Vodel Rat Confl|R-ealudsisaNS (Vogli6, J. NS ef aNS, PsycN8phgni aco%gy,
(1971). 21,/ I) 5 Thi$ plaavijorpd 3z assay egassesas | Neyggyxi ol sl gctivity of
a test congougdMykgdel esiEmMi N slve abihhiy| otzeats toogel easgys difsi nhibit)
behavi or tHat (if’QQ.)S be®n chdrges(c7584% Dyonrmi shaea,. | Mg had | 1P Al @ adult rats
were depriVed of watel pg.osué8 Douss | ancoosel e Nepr| vedowf | foRd far 24 hours
prior to tgsting. ATTEr \daR T[T T$i7 24 NO§F S| Olgg Wt T éggpri atsisfb”’ t he
0.3 Mg/Kg SEM. | +196 | +0.87 | +3.60 +181 +2.69
(32) % Change| 53.6% | 42.9% 5.2% 10.9% 16.0%
P-value | 0.0159 | 0.0146 NS NS 0.0270
Mean 14.0 7.78 94.8 3611 53.8
1 Mg/Kg SEM. | +211 | +089 | +3.73 +184 +1.83
(32) % Change| 57.0% | 414% | 0.0% 12.5% 7.6%
P-value | 0.0155 | 0.0099 NS NS NS
Mean 11.2 7.38 90.8 3449 511
3 Mg/Kg SEM. | +186 [ +1.00 | +3.90 +172 +2.14
(28) % Change| 25.6% | 34.2% | -4.2% 7.4% 2.2%
P-value NS NS NS NS NS
Mean 11.8 7.36 86.8 2803 46.9
10 Mg/Kg SEM. | +403 | +1.85 | +6.91 +165 +3.72
(8) % Change| 32.3% | 38.8% -8.4% -12.7% -6.2%
P-value NS NS NS NS NS

(*) Compound #64 was also tested in the SMA and EPM assays, using
oral administration, but found to be inactive.

Table 16 — EPM and SMA Assay Resuits

5 Acute (1 hr) Oral Administration - Mixture 3 Parts Compound #422 (*): 1
Part Compound #438
0, [+)
Dosage % I:eren % Open Total |Horizontal| Vertical
—_ m Arm . . .
mg/kg, p.o. | Statistics Time | Entries | ENtries | Activity Movement
(# Animals) (EPM) | (EPM) (EPM) (SMA) (SMA)
‘{g"g‘j/‘f Mean | 961 | 659 | 1020 | 3085 50.7
: S.E.M. +1.04 +0.59 +3.02 +129 +1.27
Moy oo %) 9 Change| 0.0% | 00% | Tow% | 00% | 00%
Mean 7.80 5.53 88.3 3307 53.6
0.03 Mg/Kg S.EM. +1.82 | +1.00 +5.25 +240 +2.41
(16) % Change| -18.8% | -16.1% | 13.4% 72% 5.7%
P-value NS NS 0.0235 NS NS
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rats were placed in the conflict chanber for a training period; during which

time
tap water.

with the test 15 conmpound orally by gavage or

the rats were all owed 200 unpunished licks froma bottle containing

The experinent was run the follow ng day. The rats were dosed

t he expeclgGodsyiHRsef

60 mn for
chanber

or al

adm ni stration),
and were all owed

experinment was termnated in 5 mn,

access to tap water.

the rats were place
If they failed to drink,

pqPILS

intraperitoneally (i.
peak activity (30 mnutes for

ﬁ]&‘ﬁs% r

e conflict

p.). At
ation and
t he

and the animal s were eval uated for

signs of CNS depression. The first lick 20 initiated a 3mn test session.
Subsequently, every 20th tick was pynished with an 0.2 sec, 0.6 mllianpere
(RVMB) shock| del i vered |viMeanrhe| stitabnl|es&a73t eel 10ri nki g7 2[5 583 20041022558
PCTI US200310289Mg/Kd ube S.EMhi | €1.9% datrdd4congBSE6 ani vbSs wer@.50eneral |y
willing to jpccef@)a nmgtiGhange| JA0t7% § 3NO8UkS pO%t esti2déss| omZ.2%ni mal s
treated with an active Bswaluel ytiNS drlugNSt oljer BBed| sD@§ATT i fa®004 npre shocks
than contro] animals. [Thveadl | foxgn rlankgsum dgest | ( Nman- Wi tgaey U-test) was
used to test DAMgKy i NciscEamMe [ pABE0S, koteai lledp 26n| S5 i186 nediasgnunber of
shocks in the d(58y trg®tCGithnge pWB5.9%1pag.ew Wi t3n%e | capaw r enslgey run control
treat ed group. The assap-vdae COINS dgr 804440 [beNgal | doiob27 t heo.eddsect s of a
known anxi of ytic (@ pgSigéant CORE HOlf) ¢wed e [dejgect ed 3@4§h| h ig3e, qane
experiment.| A {RgkgCONPSUM,. Was+1ceagi der7ed |agsihye|i fiqgher g wagaa
si gni ficantj di ffﬂgenCE‘%l(fhaTngs Boar) ayghen ofzeshockgobol pr @tgegl et ween the
drug 10 treated and theygpet rgloogjgw@oo@rrpougd #6400 R (m')md.lre of three
parts Conpognd #4221 n PPT 44 50 dafoéﬁle (0] 2 Y2 =L QP rix" in the
tabl e belo V\ée,g, este E'ﬁCCDI‘,ﬂllﬂg tqﬁ% ? dur eﬁ% scli hegiaove, with
results as |ist n Tanadl abaope! DUR7 iy di catgq-)s/ tHe nunmber of
animal s tes ed the plsigd §@ce00 gg ncrﬁgse | §ofean r@o 8 ghock is as
conpared w ftth vclll Tt e 'ﬂfa“ti 6“ Ty i T ts Hose with a
Mann- Wi t ne I@ﬁ% Ehdil e a vq ye o ?6 0b. & 4Ta Dose No / %
I ncrease ( /kg( %gp N@ 5 ’5.,/Shog§§. P| Vg 3 21} 0|(Vehicle) O
250 - Conppund‘#64 0. éP IuE oé?ffhooom NS
Mean 10.6 8.90 80.7 2741 46.3
30 Mg/Kg SEM. | +155 | +1.16 | +4.20 +171 +2.39
(24) % Change| 10.3% | 35.1% | -209% | -11.2% -8.7%
P-value NS 0.0197 {P<0.0001 NS 0.0091
{*) Compound #422 was also tested in the SMA and EPM assays, using
oral administration, but was found to be inactive.
Table 17 — EPM and SMA Assay Results
5 Acute {1 hr) Oral Administration Compound #424 (1)
) o,
Dosage % Aorfne" s Aorz‘e" Total |Horizontal| Vertical
mg/kg, p.o. | Statistics Time | Entries Entries | Activity [Movement
(# Animals) (EPM) | (EPM) (EPM) (SMA) (SMA)
Vehicle
o Mean 5.76 5.48 96.7 2881 49.1
(ofe{;’u"‘;zgw SEM. | +150 | +121 | +465 | +208 | +3.28
(24) % Change| 0.0% 0.0% 0.0% 0.0% 0.0%
Mean 9.80 7.33 90.0 3033 54.6
0.3 Mg/Kg SEM. | #209 | #1.09 +4.90 +232 +3.11
(24) % Change| 70.1% | 33.8% | -6.9% 5.3% 11.2%
P-value | 0.0206 NS | NS NS NS
Mean 9.76 7.49 91.5 2752 50.3
1 Mg/KXg SEM. | +183 | +1.28 +3.11 +188 +3.65
(24) % Change| 694% | 36.7% | -5.3% -4.5% 2.4%
P-value NS NS NS NS NS
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Conmpound #64 1 24 25% 0. 3480 Conpound #64 3 24 96% 0. 0692 Conpound #64 10
22 150% 0. 0002 Conpound #64 30 8 -26% 0.5000 Dose No/ % I ncrease (ng/kg,
p.o.) Goup Mean No. of Shocks P Value 0.5% Methylcellulose (Vehicle) 0 17

0 - 216 WD 2004/ 022558 PCT/ US2003/ 027956 CWMPD mix 0.3 8 8% 0.3304 CWPD mi X
1 8 39% Dmx 3 8 47%0.0425 CWMPD m x 10 34 CIVPDmx
30 12 4730”@?%%’37%anpl e 72 Stress | nduced Wpertheféglﬁfbﬁ/@@/sg Ass

Procedure 5 Mal e Long- Evans Hooded rats wei ghing 180 to 200 grans at the
time of purchase were obtained from Charles River Laboratories (Raleigh.
North Carolina). Upon arrival, the animals were group housed four per cage
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equivalent T0 5 wgemsauadmuw@sfawze@temmge SMAEREIEPNEadseyd, ading enper at ur es
were recorded for each rat were then 20 i mediately isolated in

shoebox cageé"WPP'I‘?"’N?WWWt'ﬂ%dﬂ?‘ﬁﬁeMM@%‘les”iserrperatures were then

recorded at 15 mn, 30 mn, and 45 mn after isol atl_on

In the rat EPM, at doses of 0.1 mg/kg, 0.3 mag/kg and 3.0 mg/kg,
Compound #424 produced significant increases in percent open arm time
(P<0.04;) with peak aclivity occuring at doses 0.1 mg/kg and 3 mg/kg (97.5 %
increase as compared to vehicle). At doses of 0.1 mg/kg, 0.3 mg/kg, 3.0
mg/kg, and 10.0 mg/kg Compound #424 also produced significant increases in
percent open arm entries (P<0.03) with peak activity occuring at 3.0 mg/kg and
10  10.0 mg/kg doses (205% and 237% increase as compared to from vehicle,
respectively). Compound #424 significantly reduced the total number of entries
into various zones of the maze at doses 1.0 mg/kg, 3.0 mg/kg and 10.0 mg/kg
(18.6%, 60.3%, and 76.7% reductions, respectively).

15 In the rat SMA, at doses of 3.0 mg/kg and 10.0 mg/kg, Compound #424
produced significant reductions (55% and 83.7% reductions, respectively) in
horizontal activity (P<0.001; Dunnett's multiple comparison test). At doses of
1.0 mg/kg, 3.0 mg/kg and 10.0 mg/kg (17.8%, 73.4%, 93.9% reductions,
respectively) Compound #424 produced significant reductions (P<0.05;

20 Dunnett's multiple comparison test) in the number of vertical movements

(rearing behavior).

Table 18 — EPM and SMA Assay Results
Acute (1hr) Oral Administration of Compound #438

0, [)
Dosage % :rz‘en % A?r ;en Total |Horizontal| Vertical
mg/kg, p.o. | Statistics Time | Entries Entries | Activity |Movement
(# Aminals) (EPM) | (EPM) (EPM) (SMA) (SMA)
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(i 1 hr

. €,

cycl e.

15 m n,

1 hr
vehi cl e adm ni stration).
After conpletion of the behavioral

30 m
Al

n,

and 1 hr 45 mnutes after test conmpound or

experinments were conducted during the |ight

portion of the study,

each ani mal

was killed 25 via decapitation using a guillotine and trunk bl ood was

collecte vacut ai ner tube containing EDTA a i ce. The
sanpl es \%}ere ?%en centrifuged at 3800 RPM for 10 m%{/eés aﬁ)gwg asma was
renoved and placed on dry ice in an Eppendorff sanple tube. Plasma sanpl es
were stored at - 217 WD 2904/ 022558 PCT/ US20031027956 80C and | ater used
for determ ning ACTH, corticosterone, and glucose |levels. Plasma sanples
were outsourced to Anilytics, Inc. for det ;rm’ nation of plasma |evels of
ACTH, cori qost\hiziee, an uc hi st| ( - failed) was
used for stiad.b%iMetial- anqq;y%ls f ]i ‘?‘(}’ ézue %{Q_ t 5 test
(one-tailed) velwioseed "&Q:rh D2 %{JZ sireg I— (hrgilc 5/on , and
gl ucose | eyel s.{(4®esul é?m g su'spiande I'n_gdn_aqueolis vehicle
conprised ¢f 10 0.5% ( Wedh netg]g} c I I5u{4os {0 clentzkgpi Jeskqgol Gition. Rats
treated w t4hoGanmpkgd| #§Emshourdgan afdgntiaiien (of soegt gl +ipgperature in
the SI'H nodel  ggaflesciypangblods.aval B16% (OAke 0. Ghopu/|kdz 5. o/ kg. 1.0
ng/ kg and 3.0 ng/ kg, Mﬁbam@asuNgd tenperat ungs and gsvaljuesygs s listed in
Tabl e 21. Itr—the—Fable—betow —the—abbreviatonr—SE-M—rgpresent t he
standard erfiror of thelmM@Anand 1t ablr@vi at 188 "|N. 8435 ndi Sdfles|that the p
val ue indi ¢at®tMofgt an$-EMasiutd@2di fA0818ncet3 8l tlenddbhit ur ex2:@fs ot
statisticallly defhifi gathange thhlee | 234-4%npodAth Tenﬁg‘VC TenPO%C Tenp. C
Temp. C (dose) 0 (Bas -yalue |n9-84340| 898545/ i MeanN87. 4 3NS 38.9 38.9
Vehicle S.E M +0.12 #0pGR . Ofpds +0. @4y  P- wakue O%gb #438 g J]37.5 38.7
38.6 38.4 (Oog)ﬁlgm/ ko) sE.M: Nl 495666 +lBd97 37+3+Q, 1139 49551 28 f}y@l e NS NS
0.0188 0.0018 (24) % Change| 68.1% | 54.8% | -12% | 64% 6.2%
P-value | 0.0038 | 0.0010 NS NS NS
Mean 14.8 9.95 103.0 3772 56.6
1 Mg/Kg SEM. | #213 | +1.23 +4.08 +170 $2.32
(24) % Change| 80.3% | 72.1% 2.0% 16.3% 16.2%
P-value | 0.0053 | 0.0025 NS NS NS
Mean 124 8.34 101.0 3502 55.3
3 Mg/Kg SEM. | +1.73 | +1.02 | *4.75 +223 +2.17
(24) % Change| 51.0% | 44.3% 0.0% 8.0% 13.6%
P-value | 0.0170 | 0.0336 NS NS NS
Mean | 814 | 642 | 945 3115 54.5
10 Mg/Kg SEM. | #130 | +0.856 | +3.41 +168 +1.73
(24) % Change| 0.9% 1.1% | -6.4% -4.0% 11.9%
P-value | 0.3644 NS NS NS NS
Mean 3.21 6.65 86.3 2730 453
30 Mg/Kg SEM. | +176 | 12.28 +6.40 +185 +3.34
(7/8) % Change| -60.9% | 15.1% | -146% | -15.8% -7.0%
P-value | 0.0486 NS NS NS NS

Table 19 — EPM and SMA Assay Results
Sub-Chroinc (8-day/once a day) Oral Administration Compound #438

[) [)
Dosage % Open | % Open Total |Horizontal| Vertical
L Arm Arm ) . .
mg/kg, p.o. Statistics Time Entries Entries | Activity [Movement
# Animals (EPM) | (EPM) (EPM) (SMA) (SMA)
o ;Z’:f:;‘hw_ Mean | 796 | 653 | 1010 | 3451 | 546
y SEEM. +1.87 +1.05 +4.72 +196 +3.35
°e':‘1"f‘;)se) % Change | 0.0% | 00% | 00% | 00% | 0.0%
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Cnpd #438 Mean 37.2 38.4 38.5 38.5 (0.1 My/Kg) S.E.M +0.119 +0.093 +0. 101
0.125 P-value NS 0.0139 0.0011 0.0098 Cnpd #438 Mean 37.4 38.4 38.5 38.3
(0.3 My/Kg) S.E.M +0.121 +0.0873 +0.0782 +0.0853 P-val ue NS 0. 0068 <0.0001

<0. 0001 Cnpd #438 Mean 37.1 38.4 38.5 38.2

Vo iy

+0. 0856
38.2 38.

0.0949 0.146 0.124 |

stress hornmone levels for rats treated with Conpound #438
reduction in plasma ACTH |l evel s at 0.3 no/ kg,

val ue 0.0280 0.0148 <0.0001 <0.000
8 WO 20041022558 PCTI US2003/ 027956

(1.0 Myl Kg) S.E.M +0.105 +0. 108
;@p%%g Mean 37.0
rEg° ?ﬁ&) 4 S.E M

0.131 P-value 0.0121 0.0011 0.0002 <0.0001 PlIasm
showed a 25 %

the reduction

calculated to

be statistically significant (P=0.0170). anges in the plasna | evel s of
corticostefone were npt Me@Rtilsti7eal | y 9 gnj f ilBant|. BRE¥Implle $2.9 Tjssue
Di stribution BAEMsK9 Pt oC&EMr ¢ 1084m é:ol%%g B [Hodd® rlat31-fei ghing 180 to
200 grans at tHabk i me|%IChapas|cHEI% (\AO0d%bit al-B%d |f r Bh9%hdr | B2%i Ver
Labor at ori és_(Part ageP-¥aluenj a%h9012 | 0338} \ t heN8ini el NSwere group
housed foulf per cage |nMegaargntaitee fon18 [dags1in w4Be0 ngshécages at an
anbi ent temper.amgikg of SE.NMO 233.8M | R0B91 utSostat|ed +223 12hotB8.61 1 ght / dar k
cycle and ad | i{té)t um bchesgd 01788%er 8% a) 15.9%0nme2x2%! |[rode% c¢how. The
rats were then transf {P-vah@ t gP<0.0Me0000housiNg |r dxBdSor] a Nfe- Wweek
acclinmati of W Th hous{n d [EN\El 4 ON al| c I'tji O gnd 712 hour
l'i ght/dark|cygl nd tsﬂd(g%ﬂ A&\l‘s_g@l sn)?%?; f g_gd ovg%79 ght : hour s) prior
to experinment. %@%‘I 'ﬂ‘i:haaﬁd Ofg P PEIdg®pt, 4 we, LUon .gxans igadedl rats were
treat eg ofal 'y Wi tE PR ol €0.06545P o0 mbnYl celd ul osg,saﬂd el E atz wer e
treate orix-l—!—y—th.. HO—O—rgftkg—of —Cotrpott A38+—Five—hgur-s—after drug
admi ni strafion, each |tMeabed atfi%m kj 1108 \fi a4@%kagi t 82Lon|using a

(16) % Change| 112.3% | 37.8% 5.0% 23.2% 9.7%

P-value 0.0047 | 0.0367 NS P<0.05 NS
Example 71
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In Vivo Study - Vogel Rat Conflict Assay

(Vogel, J.R., et al., Psychopharmacology, (1971), 21, 1)

This behavioral assay assesses the anxiolytic activity of a test

compound by determining the ability of rats to release (disinhibit) behavior that

has been suppressed by punishment.

Method

Male adult rats were deprived of water for 48 hours and were deprived of

food for 24 hours prior to testing. After the first 24 hours of water deprivation, the

rats were placed in the conflict chamber for a training period; during which time

the rats were allowed 200 unpunished licks from a bottle containing tap water.

The experiment was run the following day. The rats were dosed with the test

compound orally by gavage or intraperitoneally {(i.p.). At the expected time of

peak activity (30 minutes for i.p administration and 60 min for oral

administration), the rats were placed in the conflict chamber and were allowed

access to tap water. If they failed to drink, the experiment was terminated in 5

min, and the animals were evaluated for signs of CNS depression. The first lick

initiated a 3min test session. Subsequently, every 20™ lick was punished with an

0.2 sec, 0.6 milliampere (RMS) shock delivered via the stainless steel drinking
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collected and the follow ng tissues were harvested for analysis of conpound
25 distribution in the followng tissues/systens: (1) brain regions
including the cortex, cerebellum hypothal anus and hi ppocanmpus, (2) heart,
(3) lung, (4) kidney, (5) liver. (6) spleen, (7) adrenal glands, (8) snal
intestin | arge intestines, (10) nuscle, as 11) whol e bl ood
and (12) %%95@%.25530 Whol e bl ood and pl asna sanpl es ﬁ“@%ﬁ(g&é‘{%ﬁ for
analysis as follows. 400 pL of acetonitrile containing 1 Minternal
standard (propranolol) was 219 WD 20041022558 PCT/ US2003/ 027956 added to
200 pL of plasma or whole blood to precipitate proteins. Sanples were

centrifuged at 5000 g for 5 m nutes and supernatant renoved for analysis by
LC- MS. 400 plubef Vekitietreatedscantidedintats wel¢ gerterallpwilling teadceptratmelianengt h and

Kk itting. i i Qn. . ddi 5
ot opr i ot oSBT Erfeod re( Banetidin iAoy R oPuR FRBHE R T eal 2o
i dentically tderated Siguficadtlyrhers sbocksitinph esntrol aBinhdls. alrel Witdozonvask-qum f or med usi ng
VRM f det ect | i.Stic . . d d int I
Standar d. 109 G WA diekfues Ui AT SlipGRas GEFes. TURGHTG, 7 1Mo
I _ndi Vi dua!s t tregoediangamberd sheoke indhe drag treaded/grodp ®mpb$d(yﬁt_hat h_ano! | f the
ti ssue wei ghtw%gﬁﬂly%acgbéﬂre&g\g@oudd@gl#ggtvﬁ% o?ﬁé?«?e’?éﬁ to'b@vﬂ?[dlifl iliters equal

to twi ce the Wwel I'ssue werg was greater
t han 1 gram tereffedsbirakrownasxigyticdz pasitivé ogntrdl) werepletectedivithindhesol | ds and t he

super nat ant r - . 00 pL of this was

transferred }[Q%lﬁ%%{pg}g@%rgt] éﬁ&@%@&ﬁ%@%@ﬁﬂgﬁ Eggg{e g?\’l%?ere‘??segcont aining 1 M

i nt ernal st asigaificnt giffesenceirothe mediaa purabizt ©fisHooks tolaratedybetvweeb theldaigyvs.

Cal i brat iﬁn %%@Q&’Qﬁoqﬁe Wi ,ggglrbnar ed using an equivalent volunme of tissue
per g m'u

extract at 2 ramtr ndosed or vehicle dosed aninmals. The
extracts frombrain tissue were concentrated in order to achi eve 20 | ower

detection |im ts((ﬁr}p'aMd #dioéndtﬁﬁ@[eog%ec%aggs é%p%ﬁﬂ@%h%ei n acetonitrile

was added to 700L of extract a wn to dryness under nitrogen. These
wer e then repahSompenndd 3 (denoted agfCMPQ mix dethe table helew)weerestestadd anal yzed by

LC/MB.  Cal i bryaldr @iy 8t §aéedtre is&iiblt BVeCHitt &saﬁ%eiﬁs@aw%te And treated
exactly as sanples. 25 Measured values wthin the various sanples were as
| i st ed i n'STalbelew2No./ Group indicates the number of animals tested for the listed

dosage. % increase in mean no of shock is as compared with vehicle.

Statistically significant results were those with a Mann-Whitney U Test (one

tailed) p value of <0.05.

20 Table 20

Dose No / % Increase

(mg/kg, i.p.) | Group |Mean No. of Shocks| P Value

PEG-200 (Vehicle) 0 25 0 -
Compound #64 0.3 8 -10% 0.3294
Compound #64 1 24 25% 0.3480
Compound #64 3 24 96% 0.0692
Compound #64 10 22 150% 0.0002
Compound #64 30 8 -26% 0.5000

Dose No/ % Increase

(mg/kg, p.o.)| Group |Mean No. of Shocks| P Value

0.5% Methylicellulose
(Vehicle) 0 17 0 -
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and 23, for vehicle and Conpound #438 treated rats, respectively. Results
are reported in noles/kg or ng/g as appropriate converting the sanple
concentrations based on extraction solvent/tissue ratio. These units are on
the 30 sane scale as noles/|I or ng/m as typically reported for plasm and
can be wused for_ conparison. Detection of analytes down to 0.005 gnol es/ kg
were typY@HAZIB he LC- MBS used. 220 WO 2004/ 022558PEHE3 B3¢ 027956
Table 22 - Vehicle (Control) Aninmal (Vehicle) Animal 10 (Vehicle) I1!Mk M
| k Cortex 0.000 0.000 0.000 0.000 Cerebellum 0.000 0.000 0.000 0.000
Hypot hal amus 0. 000 0.000 0.000 0.000 H ocamus 0.000 0.000 0.000 0.000
Heart 0.000 0.000 0.000 0.000 Lung 0.000 0.000 0.000 0.000 Liver 0.000

0. 000 0. 000 U. FMrpamx €en| 0. 0pg@ O. : 0. 00@gy, Kirdney @384 j0. 000 0. 000
0. 000 Adrerjal _d ands 0 008 0000 04000 Q i i | 0. 000 0. 000
0.000 Sm lint esGWR@mix 011] 0. 027 0. qOO 8. 000 Muscd®6 0. 000094618 0. 000 0. 000
Pl asma 0. 0Q0—6-AQ6~ Vot el Bt oofru. - *ﬁm@,ﬁlz‘% —C I 125 H438 Ti ssue
Concentratijon Ani na Antmal 2 Anilmal "3 M 1tWkg ‘M Mk _Cortex d. 0062 0.030
0.0047 0.020 0.CMRD niix 030| Cenébel Ijlum1B. 0402 0. 1812 0. 014 00.068 d. 0189 0. 140
Hypot hal amjs—6-0324—-0-—4136- 0G5 01367+ 60664042 F—H—pea s 0. 0195 0. 650
0. 0021 0.0%0 0.‘36%@"85 030] Hea . d36 13. 072 2. 484:’?5/5. 144 ». @M 692
Example 72
Stress Induced Hyperthermia in Vivo Assay
Procedure
5 Male Long-Evans Hooded rats weighing 180 to 200 grams at the time of

purchase were obtained from Charles River Laboratories (Raleigh, North
Carolina). Upon arrival, the animals were group housed four per cage in
quarantine for 5 days in wire-mesh cages at an ambient temperature of 21 to
23°C with an automated 12/12 hour light/dark cycle and ad libitum access to
10 water and a commercial rodent chow. The rats were then transferred to a
general housing room for a one-week acclimation with housing and
environmental conditions, and 12/12 hour light/dark cycle conditions. Animals

were fasted overnight (18 hours) prior to experiment.

15 On the day of experiment, group-housed (4/group) Long-Evans Hooded
rats were divided into various treatment groups (N = 8 to 32) and test
compound at 0.03-3.0 mg/kg or vehicle was administered orally (p.o.) by
gavage in a dose volume equivalent to 5 mL/kg. One hour after dosing,
baseline rectal temperatures were recorded for each rat. Rats were then

20 immediately isolated in shoebox cages with ALPHA-DRY bedding. Rectal
temperatures were then recorded at 15 min, 30 min, and 45 min after isolation
(i.e, 1 hbr 15 min, 1 hr 30 min, and 1 hr 45 minutes after test compound or
vehicle administration). All experiments were conducted during the light cycle.
After completion of the behavioral portion of the study, each animal was killed

25 via decapitation using a guillotine and trunk blood was collected in 5 mL
vacutainer tube containing EDTA and placed on ice. The samples were then
centrifuged at 3800 RPM for 10 minutes and plasma was removed and placed
on dry ice in an Eppendorff sample tube. Plasma samples were stored at -
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Lung 5.821 15.119 4.737 12.632 5.153 13.741 Liver 6.664 13.257 6.409 12.785
4.632 9.294 Spleen 9.140 25.389 7.232 17.857 7.163 23.106 Kidney 3.747
7.546 4.031 8.062 4.123 8.027 Adrenal G ands 0.967 24.175 0.988 28.229 1.289
28.644 L intestine 4.518 9.036 12.478 29.019 30.593 59.694 SmlIntestine
21.836 53.916 27.120 84.750 17.359 48,219 Miscl e O. 91(51; 28 7c7>9 88 1.371
0.791 1. MHPOMA2258y 0. 419 0.426 0.360 Wiol e Bl ood OPGHBESMAP3G 135 Ani nal
4 Animal 5 Animal 6 Mk Mk MpMkg | Cortex 0.0026 0.0130 0.0038 0.017
0.0023 0.010 Cerebel | um 0. 0045 0.0350 0.0026 0.019 0.0101 0.067 221 WO
2004/ 022558 PCT/ US2003/ 027956 Hypot hal anus 0. 0062 1.2400 0. 0030 0.200
0.0036 0.360 H camus 0.0140 0.2550 0.005 0.200 0.002 0.010 Heart 1.664
3.328 1. 785 80%/dndAatér Gsed 16 G8terrhining AQ‘,T&Gdorﬂcbsﬁ?cQIe%rﬁl@uché@GeIE 290 20. 346
Liver 3.879 7 758 4.006 7. 861 5 090 Spl een 5. 207 1§P703 6. 730 19. 229
7.742 26.697 W‘ar?éwﬁse'&f@W‘S@?@e@‘wﬁwﬁsﬂgi "Fi%mtb)awf/& BRal d ands

1. 088 31. 086 jeleld 6PAETH ScoFicoktefche, %Mse LA Maﬁhwﬁulna U4-tesBfone- 562 24. 916

56. 627 9.584 26.622 SmIntestine 13 8%@ 077 16. 743 41 858 14.131 56. 524
Miscl e 0. 651 tefled)avpsased for statiskigal gnajysis of bghaviorg datagnd@nimgaitedigs 0. 174 \Whol e
Bl ood 0. 088 (bsﬂ@ﬂeﬁbul%@)ﬁ»aémswior ZnaN%isrBlb&sNb INCYHK gorldosikdr@, arfdor t ex 0. 0055
0.025 0.0139 0.062 Cerebel | um 0. 0138 0. 095 0.0102 0. 068 Hypot hal anus
0.0101 O. 673%‘9%2?"%. 180 .

Results
Compound #438 was suspended in an aqueous vehicle comprised of
10  0.5% (w/v) methylcellulose (15 centipoises) solution.

Rats treated with Compound #438 showed an attenuation of rectal
temperature in the SIH model as described above, at 0.03 mg/kg, 0.01 mg/kg,
0.3mg/kg, 1.0 mg/kg and 3.0 mg/kg, with measured temperatures and p values

15 as listed in Table 21. In the Table below, the abbreviation “S.E.M." represents
the standard error of the mean and the abbreviation “N.S." indicates that the p
value indicated that any measured difference in temperature was not

statistically significant.

20 Table 21
Compound Temp. °C {Temp. °C|{Temp. °C| Temp. °C
(dose) 0 (Basal){ 15 min | 30 min | 45 min
Mean 374 38.7 38.9 38.9
Vehicle S.E.M. 40.12 +0.062 | +0.053 +0.049
P-value
Mean 375 38.7 38.6 384
(%%‘gdmzfg) SEM. | +0.166 | +0.0707 | +0.139 | +0.128
) P-value NS NS 0.0188 0.0018
Mean 37.2 38.4 385 385
Cmpd #438
(0.1 Mg/Kg) S.EM. | +0.119 | +0.093 { +0.101 +0.125

Pvalue| NS | 00139 | 0.0011 | 00098
Mean | 374 | 364 | 385 | 383
SEM. | +0.121 | +0.0873 | +0.0782 | +0.0853
Pvalue| NS | 0.0068 | <0.0001 | <0.0001
Mean | 371 | 384 | 2385 | 2382
ﬁ'_‘g’&;‘:&g SEM. | +0.105 | +0.108 | +0.0856 | +0.109

Pvalue | 0.0280 | 0.0148 | <0.0001 | <0.0001
Cmpd#438 | Mean | 370 | 382 | 384 | 382
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H ocamus 0.0065 0.217 0.0019 0.190 Heart 1.572 2.977 2.083 4.261 Lung
5.655 15.930 6.189 11.902 Liver 5.887 10.398 5.677 11.120 Spleen 8.062
29.859 9.205 28.766 Kidney 4.109 7.645 4.750 8.782 Adrenal d ands 1.267
42.233 1.946 64.867 Lr intestine 33.756 68.194 5.070 9.941 Smintestine
25.408 72.594 13.018 39.448 Muscle 0.882 1.707 1.509 3.006 Plasma 0.268
0.470 VWO 28042288 0. 061 0.093 Exanple 74 Oral For MATAHRYYORLG, specific
enbodi ment of an oral conposition. 100 ng of the 5 compound #438 is

formul ated with sufficient finely divided | actose to provide a total anount
of 580 to 590 ng to fill a size O hard gel capsule. VWhile the foregoing
specification teaches the principles of the present invention, with-

exanmpl es provi de@d d Miykh¢ PEMOSL0.6d491 | LbIk6 gt +@f24 i|t 49iB) pbe 10 under st ood

that the practijce of t e PRM4RRLI c $$6Sp f usual 222 WO
20041022558 P | o) m 0fbtz §7 0.0 r nodi fications

as cone within the scope of the follow ng clains and their equivalents. 223
WO 2004/ 022558 PErstazbes/hoangs.develsffar ratsdreaied iwith €ompourtd #488conpound of t he

formula (1) Bmov/ea %‘283/'; Mdgctioﬂ in &‘agn% Aé‘}H I]avélgat 0.3 mg/kg, the reduction
calculated to be statistically significant (P=0.0170). Changes in the plasma

5 levels of corticosterone were not statistically significant.

Example 73
Tissue Distribution Assay
Procedure
10 Male Long-Evans Hooded rats weighing 180 to 200 grams at the time of

purchase were obtained from Charles River Laboratories (Portage, Michigan).
Upon arnival, the animals were group housed four per cage in quarantine for §
days in wire-mesh cages at an ambient temperature of 21 to 23°C with an
automated 12/12hour light/dark cycle and ad libitum access to water and a

15 commercial rodent chow. The rats were then transferred to a general housing
room for a one-week acclimation with housing and environmental conditions,
and 12/12 hour light/dark cycle conditions. Animals were fasted ovemight (18
hours) prior o experiment.

20 On the day of experiment, two Long-Evans Hooded rats were treated
orally with a vehicle (0.5% methyicellulose) and eight rats were treated orally
with 10.0 mg/kg of Compound #438. Five hours after drug administration, each
treated animal was killed via decapitation using a guillotine, trunk blood was
collected and the following tissues were harvested for analysis of compound

25  distribution in the following tissues/systems: (1) brain regions including the
cortex, cerebellum, hypothalamus and hippocampus, (2) hean, (3) lung, (4)
kidney, (5) liver, (6) spleen, (7) adrenal glands, (8) small intestines, (9) large
intestines, (10) muscle, as well as (11) whole blood and (12) plasma.

30 Whole blood and plasma samples were prepared for analysis as follows.

400 pL of acetonitrile containing 1 uM internal standard (propranolol) was
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(RSP (R6)a 5 wherein Ris selected fromthe group consisting of RA OH OH
RA -GG (CRcR))1-3 X --(CRcRo)l 3 -CC X RB RA and RA Ra each RA and RB is
i ndependent|ly selected fromthe group consisting of hydrogen and Cl4al kyl ;

10 each Rc and R is independently selected fromthe group consisting of

hydr ogen h}/drox carboxy, Cl.4al kyl, Cl4al koxy, nitro c%ano, N( RE) 2,
aryl, ar 2P het eroaryl or heterocycl oal kyl ; %Tép%ﬁo AL ae aryl,
arC, 4al kyl, heteroaryl or heterocycl oal kyl substituent is optionally

substituted with one or nore substituents independently selected from

hydr oxy, carboxy, Cl_4alkyl, Cl1_ 15 4al koxy, nitro, cyano or N(R)2; each RE
I s i ndependently selected fromthe group consisting of hydrogen and

Ch_rjal kyl ; éah@e&%elze@;é%df ﬁlamdrh&ogg%a tmprgeibigi mlg}(eofs sﬁgplaa, -C(O-NR R2,

-N\R - .- - - - . - S a - -

- ( < hal y Merengenrifuggd e{%}‘)@?@e"éﬂwﬁsaww g A kidoronlisi

- SQ2- (Cl4al kyl ) NS, Ribio it walePwhigddeb o/ Adj R Bar @18 s@lerit BRerglir drfd24al kyl ) - NR' Rz,
-SO (C'alkyl )-NR R2 or -S0O dal kyl INR R2 group is optionally

substituted ReveMpaak Siting Galbiatiep slepdaidswere pirpgted by P0PPS sel ect ed from

car boxy, I?oyd%%riaﬁb’m%@%bkydluﬁoﬁ:aﬁédﬂy|nto Sidsma 4 tk&xxecar bonyl  or
-CONR1R2; 224 2094/ 022558 PCT/ US2003/ 027956 each R and R2 is

i ndependent | leatgabylocallected plasme sgmpies oS anavals was Pefermegesing c14al kyl |

C, . eal koxy, WRMR) i@stienbPeHYcteristictibabkedch tésY 6orRdukY lan&ihterdi! kyl, partially
unsaturated carbocytyl, partially unsaturated carbocyclyl-Cl_ 4al kyl, aryl,

ard | al kyl, sigpgerd| koxy, heteroaryl, heteroaryl-Cl-4alkyl, 5
het er ocycl oal kyl , heterocycl oal kyl -C1./al kyl, -C(0)-d salkyl, -C(O-aryl,

-C(O) - ar101. aat kyl'li’ - %mot& het gr oar ?leld’f%za%@i_ he 'r ogycli‘(,)ial kyl, _
- G(0) 0- oyl ol kylTssHE SAMplRYRE areppred fosapipsis e olons. MOIVOuASSB - ( par ¢ al |y
unsat ur at ed gahpeswedekiracted with 2 mLs of ethanol if the tissue weight was 1 gram
orless. A volume of ethanol in milliliters equal to twice the weight in grams
was added if the tissue weight was greater than 1 gram. The extracts were
centrifuged to precipitate solids and the supernatant was transferred to clean '
15 Eppendorf tubes. 200 pL of this was transferred to autosampler vials and 20ul.
of acetonitrile containing 1 uM internal standard (propranolol) was added for
analysis by LC/MS. Calibration standards were prepared using an equivalent
volume of tissue extract at 2 ml per gram from undosed or vehicle dosed
animals. The extracts from brain tissue were concentrated in order to achieve
20 lower detection limits(<1nM). For these, 20uL of 1uM propranolol in acetonitrile
was added to 700pL of extract and blown to dryness under nitrogen. These
were then reconstituted in 100pL of 1:1::acetonitrile:water and analyzed by
LC/MS. Calibration standards were prepared in blank extract and treated
exactly as samples.
25
Measured values within the various samples were as listed in Table 22
and 23, for vehicle and Compound #438 treated rats, respectively. Results are
reported in umoles/kg or ng/g as appropriate converting the sample
concentrations based on extraction solvent/tissue ratio. These units are on the
30 same scale as umoles/l or ng/ml as typically reported for plasma and can be
used for comparison. Detection of analytes down to 0.005 pmoles/kg were
typical for the LC-MS used.
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C(O O heteroaryl, -C(O O heterocycloal kyl and -C(O O G . 4al kyl ; wherein the
C -8 alkyl, cycloal kyl, partially unsaturated carbocyclyt, aryl, arCl.8

al kyl, heteroaryl or heterocycloal kyl 10 group, whether alone or part of a
substituent group, is optionally substituted with one or nore substituents
[ ndependent Ioi{ sel ected from hal ogen, hydroxy, carbox 4al ls(éll ,

C, 4al kox PRI onet hyl, trifluoromethoxy, nitro, %&%803/0279

C(O-C1. aI kyl, C, .,al koxycar bonyl, N(RE)2, N(RE)rCl. 4al kyl, N(RE)
C(O)C(CHB)B, - C14al kyI -N(RE)-C(O O ¢ Jatkyl and - N RE}C(O)OCl4aI kyl, 15
aryl, aryloxy, cycloal kyl, heteroaryl, aryl substituted

het er oaryl am nosul fonyl or Cl.6atkytthio; alternatively when RL and R2 are
both bound to the sane nitrogen atom R and R2 are taken together with the

nitrogen atomto which they ar ouQ’d 1 forma heteroaryl or
het er ocycl oal kyl group; mheré%e—ﬁ@@é&‘&w or 20 - heterocycl oal kyl

group is optiondlTy substitut edAWrﬂr;[aﬂQ Rhicd) nﬂlﬁ@f’lﬁ)&ﬂ.\&cgﬁ ts independently

sel ected from hal ogen, hydr oxy—catbgx substituted

H y oy . aAr nyTy T
Cl. 4atkyl, Cl a|%%um¥mmm@ﬁ!ﬁ4nﬂ uor omet hoxy,
e

nitro, cyano, N(RE)2>Coste¥| a7c0000kyi 0.000 oy 0000 cycl oal kyl ,
di (CL1. 6) al kyl ani{no-Gerebeliwm . ¢1 0090k 3x\&:800boh\A.00( RE)0.600 25
aryl am no- Cl . 4atjkyHypottadareus) t| h®.000y||, 000, 4pl6A0, | hed.00mar{yl or

het er ocycl oal kyl] sHippbtampus ]S 0D Qnaj.oop furg.¢oer jsupeso t yted with one or
more substituentfs 1 ngghendent !y gdel ¢cteshbol o dval Poemoodydr oxy, car boxy,

Cl. 4al kyl, Cl- 43KOXY} ynd? TTUQT @iggpNy1 ,0.0d0 1 W"ri tro, cyano,
N(RE) 2, phenyl cmbﬁm%reu o gyin B € Je SUPghd TUents on t he
phenyl are one qt MOTE L e meb Jcb'~ e ocdbo uﬁ‘i‘ -ogen, hydroxy,

car boxy, Cl4al ky Q,—PP&"',\G XY 4ot OYfsth | HEHoreret hoxy, nitro,
cyano or N RE)Z'_%_M&—%L4H0f0 N Qf—}fd— ngi s9-PUL s aryi ,

arC, . sal kyl and'|_tAvenahGlands || 0,000, | 10000, 0099(‘ &P jor heteroaryl
group is optiondllyLriptestingd 2(0H098255:.080T] 31024 substituted with
one or nore subgti (Seetestinadepe@ddnt ||y GeA7ect @d000r om ©80bgdn, hydr oxy,

car boxy, Cl4al kyl, CMuselekoxy, torGobl yorgeost hiylo.0o0t i fo.0e0 oret hoxy, nitro,
cyano or N(REh; |[n | spgimant eger ofgpom|0 to 2;| pddo I|s sel ectled fromthe group

consi sting of hydrqgwmole Bibsal KNT oed |hydr oxy| et [t ut ed Cl4al kyl ;

Table 23 — Compund #438 Tissue Concentration
Animal 1 Animal 2 Animal 3
uM hg | pM | pMkg | um | pMikg |
Cortex 0.0062 0.030 | 0.0047 | 0.020 | 0.0047 | 0.030
Cerebelium 0.0402 0.161 0.014 0.090 |0.0189 [ 0.140
Hypothalamus | 0.0124 0.413 | 0.0055 | 0.367 | 0.0064 | 0.427
Hippocampus | 0.0195 0.650 | 0.0021 0.070 ) 0.0009 | 0.030

Heart 2.036 4.072 2.485 5.144 2.346 | 4.692
Lung 5.821 15.119 | 4.737 12632 | 5.153 | 13.741
Liver 6.664 13.257 6.409 12.785 | 4.632 | 9.294
Spleen 9.140 25.389 7.232 17.857 | 7.163 | 23.106
Kidney 3.747 7.546 4.031 8.062 4.123 | 8.027

Adrenal Glands| 0.967 24.175 0.988 28229 | 1.289 | 28.644
Lg intestine 4.518 9.036 12478 | 29.019 | 30.593 | 59.694
Smintestine [ 21836 | 53916 | 27.120 | 84.750 | 17.359 | 48.219

Muscle 0.919 1.814 0.688 1.371 0.791 | 1.560
Plasma 0.419 0.426 0.360
Whole Blood 0.166 0.147 0.135

Animal 4 Animal 5 Animal 6

pM_ | yMkg | uM | uMkg | uM [ uMikg

Cortex 0.0026 | 0.0130 | 0.0038 0.017. 10.0023 | 0.010

Cerebellum 0.0045 | 0.0350 | 0.0026 0.019 | 0.0101 | 0.067
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mis an integer fromO to 1; L'
and C3-6al kenyl ;

Cl. 6al kyl
is at

substituted with one to two substituents
hydr oxy, W VB, 6sal kyl ,
sel ected fromthe group consisting of cycloal kyl,
het er oar yl

car bocycl yl,

aryl,

or Caé6al kenyl

fluorinated Cl4al kyl

or

and heterocycl oal kyl ;

I's selected fromthe group consisting of
wherei n the doubl e bond of the C36al kenyl
| east one carbon atom 10 renoved fromthe attachnment point to the N
atom and wherein the Cl-6al kyl

gr oup

group is optionally

se|lected from

sal kol or PRUEERREE 1T s

partially 15 unsaturated

pis an integer fromO

to 5 R5 is selected fromthe group consisting of hydroxy, carboxy, hal ogen,
Clsal kyl, hydroxy substituted Claal kyl, C1.6al koxy, nitro, cyano, NRLR2,
trifl uoronet/Mybothalamius 000082 hioxy406°1 dabsmXy aarogoryd.00363C0.880 B2, - SO NR R2
aroup. consi T BRCeAmBs 1o OO B D O TR Ao e 8T o st ng of
- A bal kyl - ﬁ%ﬁﬁu.& = gg\%z_ 131%?;8;3 u)ésgg 2;8 mz]z%e ;ngx%’:l ral kyl) -
- Cl4al kyl - Of—cH SaHat—S2—o- R RN T
-0 C2- 6al kyll—o_Lives 71 3879 |s 7.758500 Hdo%fﬂ@%@ﬁ.‘ 80y ) -,
-NHSO, -N( ¢ gen SOr 55@1:70\ &7Q _6(1351 3)]9;;197 .2742 €4 1fromt he
group consi gti nidoey ar | 3-8drtli o.5%0 n$eR%r At dF91cdr b3S | 9623 dycl oal kyl ,
het er oaryl QqAdrehaitGla clicafisky|l 31.8B@r|eid76he 26.9T5 | p48T i|H91480Unsat ur at ed
carbocycl yl | aywoitestingyl|, datierjos8.562 ar 2heieer|o6§.62704| 8684 JR62QYP i S
optional Iy submiihfesfid |Wh8Bopnle 3007710" §6.34805t 1. 888t(S14 13 perEIent |y sel ected
from hydroxy,  Cai&qey. [N, 65gen el k17 C1.0@lkaxy g7nilt § 654 dyano, 226 WO
2004/ 022558 PL,I’S'MUS’I uzQ/ N(RER, tormg gor onet fyh 173 FTuorjonet hoxy,
Cl4al koxycalrt hae o 5) and—= 0t T RE,—or orqﬁgrglr meceut)i cal |y
accept abl e ga¥t eBlogd, 0088, 5" o ndo 0K -A—CHdifvdhereid OH RA ¢ |
I Animal 7 Ammal 8
MM | pM/kg | pM | pM/kg
Cortex 0.0055 0.025 0.0139 0.062
Cerebellum 0.0138 0.095 0.0102 0.068
Hypothalamus | 0.0101 0.673 0.0027 0.180
Hippocampus | 0.0065 0.217 0.0019 0.190
Heart 1.572 2977 2.083 4.261
Lung 5.655 15.930 6.189 11.902
Liver 5.887 10.398 5.677 11.120
Spleen 8.062 29.859 9.205 28.766
Kidney 4.109 7.645 4.750 8.782
Adrenal Glands| 1.267 42.233 1.946 64.867
Lr intestine 33.756 | 68.194 5.070 9.941
Sm Intestine 25.408 72594 | 13.018 | 39.448
Muscle 0.882 1.707 1.509 3.006
Plasma 0.268 0470
Whole Blood 0.061 0.093
Example 74

10

Oral Formulation

As a specific embodiment of an oral composition, 100 mg of the

compound #438 is formulated with sufficient finely divided lactose to provide a

total amount of 580 to 590 mg to fill a size O hard gel capsule.

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be

understood that the practice of the invention encompasses all of the usual
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-(CRR)1.3-CGCCGX IA1Ris selected fromthe group consisting of RA Ra
RAOH- -C I -(CReR),.3 X and Re RA each Rc and R is independently
sel ected from hydrogen, Cl4al kyl, Cl1_ 4al koxy, hydroxy, carboxy or aryl;
wherein the aryl is optionally substituted with 10 one to two substituents
i ndependent | sel ect ed from hydroxy, carboxy, Cl_ Cl. aal koxy, nitro,
cyano or W® Fé is selected fromthe group consi sWTv{gSmsmmRz
-C(O-NR R2, -NR’ - (OR2, -OR, -SR, -SOR, -S2-R, -S(C24alkyl)-NR R2,
- S- (C24al kyI }NR - C(O OC(CH3) 3, -SO(Cl.gaI kyI )-NR R2 and
- S2- (Cl-4al kyl }NR R2; wherein the 15 al kyl portion of the
-S- (Q4al kyl )-NR R2, -SO (Cl.4al kyl }NR R2 or -S02-(Cl. ,alkyl)-NR R2 group
is optionall yam adaptatidns/andier moedificationsas comestithindkenscope oftlependent | y
sel ected fro : kyl, C1.al koxycarbonyl or carboxy; R
is selected rom héwéraggg%g %‘ﬁéng of hydr ogen, Cl4al kyl, Cl1. 20
4al koxy, Cl1. al koxycarbonyl, aryl, arCl., al kyl, ard 4al kyl oxy, heteroaryl,
het er oaryl - al kyl , heterocycloalkyl, heterocycloalkyl-alkyl,
cycl oal kyl -al kyl, C(O- Cl.atkyl and -C(O) -heteroaryl; wherein the
Cl. aal kyl, aryl, ard..alkyl, heteroaryl, heterocycloal kyl or cycl oal kyl
group, whether alone or part of a substituent group, is optionally 25
substituted with one to three substituents independently selected from
hal ogen, hydroxy, carboxy, Clral kyl, Cl4al koxy, Cl4al koxycarbonyl, N(RE)2,
N(REh-C1_ ,alkyl, N(RE)-C(O OC(CH3)3, nitro, trifluoronethyl,
trifluoronethoxy, phenyl, 227 WO 2004/022558 PCT/ US2003/ 027956 phenoxy,
het eroaryl, cycl oal kyl, 1-phenyl-pyrazol -2-yl-am nosul fonyl or CI.
4al kylthio; R2 is selected fromthe group consisting of hydrogen, Cl4alkyl,
Cl. 4al koxy, cycloal kyl, cycloal kyl -d Aal kyl, aryl, arCl. 4al kyl,
ar Cl"al kyl oxy, partially 5 unsaturated carbocycyl, partically unsaturated
car bocycyl - Cl. 4al kyl, heteroaryl, heteroaryl-Cl..atkyl, heterocycloal kyl,
het er ocycl oal kyl - Cl4al kyl, -C(O -G -4alkyl, -C(O-aryl, -C(0}ard 4al kyl,
-C(O-heteroaryl,-C(C heterocycl oal kyl, -C(O O
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cycl oal kyl and -C(QOO) - Cl4al kyl ; wherein the Cl4al kyl, aryl, arC al kyl,
partially unsaturated carbocyclyl, 10 heteroaryl, heterocycl oal kyl or
cycl oal kyl group, whether alone or part of a substituent group, is
optionally substituted with one to three substituents independently

sel ect edwlyoiekakpoen, hydroxy, carboxy, Cl-4alkyl, pgenhéBoy

Cl. al koxycarbonyl, N(RE)2, N R% Cl4al kyl, (CH3)3000(C}N(RE) C14 al kyl ,
nitro, cyano, trifluoronethyl, trifluoronethoxy, phenyl , phenoxy,

het eroaryl, 15 cycl oal kyl, 1-phenyl substituted heteroaryl-aninosulfonyl,
-C(O-Cl.4al kyl or Cl- 4alkylthio; alternatively when RL and R2 are both
bound to the sane nitrogen atom R and R2 are taken together wth the
nitrogen atomto which they are bound to 20 forma heteroaryl or

het er ocycl oahiylis SR is:Wwherei n the heteroaryl or heterocycloal kyl is
optionally substrtuted with one to three substituents independently

sel ected from haPsg@RoundRithedformulactly hoxy, Clral kyl, hydroxy substituted
Cl- 4al kyl, C1.4al koxy, d aal koxycar bgayl , trlfluoronethyl,
trifluoronethoxy, nitro, cyano, N(RR)2, phenyl, ar d 4al kyl, 25

het er ocycl oal kyl , di (Cl4al kyl ) anp carbonyl, Cl. 4al koxycar bonyl am no or
phenyl am no- Cl4al kyl ; wherei n, tlye qg ard ., al kyl substituent on the
het er oaryl or heterocycloalﬁyl S optlonally substituted with one or
two substituents independently (Sel ctqd from hal ogen, hydroxy, carboxy,
Cl4al kyl , Cl4al koxy, 30 trifluo on%gﬁ?? tg) fluoronmet hoxy, nitro, cyano,
N(RE) 2 or substituted phenyl; €in the substituents on the phenyl are
one to three independently sel ect 4d fr:rﬁngﬁpgen 228 WD 20("/ 4122558

PCT/ U82003/ 027956 R3 is sel ectedyqfLon group consisting of aryl and
arC, ), al kyl; wherein the aryl or ar("f K.Y roup is optionally substituted
with one to three substituents independent qsel ected from hal ogen,

hydr oxy, gar boxywhé}am4al kyI Cl. eal koxy, tr| fluoronet hyl, trifluoronethoxy,
nitro, cyano or NyRE)2; nis an integer fromO to 1; L' is Cl.alkyl;
wherein the CI, aRk?IseﬁFGGH°F‘sth%?!f’i‘%%sls§’"gs?fbst| tuted with one to two
substituents i nd‘?pﬁg_pent ly selected from hydroxygyfgauoro, CL. alkyl,

fl uori nat ed C 4a or Cl al koxy; I

—-C-—C—-(CR RP), ;—X -—g—-(CRCRD)M—(':—(I:—-X

each R* and R? is independently selected from the group consisting of

hydrogen and Cisalkyl;

10 each RCand RPis independently seiected from the group consisting of
hydrogen, hydroxy, carboxy, Cq4alkyl, Ci4alkoxy, nitro, cyano, N(RE)Z, aryl,
arC, 4alkyl, heteroaryl or heterocycloalkyl; wherein the aryl, arCq4alkyl,
heteroaryl or heterocycloalkyl substituent is optionally substituted with one or
more substituents independently selected from hydroxy, carboxy, Cy4alkyl, Cs.

15  ,alkoxy, nitro, cyano or N(RE)z;

each RE is independently selected from the group consisting of
hydrogen and Cqaalkyl;

X is selected from the group consisting of -NR'R?, -C(O)-NR'R?, -NR'-
C(0)-R? -OR', -SR’, -SOR', -SO;R", -S-(C,4alkyl)-NR'R?, -S-(C,.4alkyl)-NR !

20 C(O)O-C(CHa)s, -SO-(Cr4alkyl)}-NR'R? and -SO-(Calkyl)-NR'R? wherein the
alky! portion of the -S-(Cz.4alky)-NR'R?, -SO-(C1alkyl)}-NR'R? or -SO,~(Cx.
@lkyl)—NR’Rz group is optionally substituted with one or more substituents

independently selected from carboxy, hydroxy, hydroxyCi4alkyl, C44atkyl, Cs.
salkoxycarbonyl or -CONR'R?;
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R5 is selected fromthe group consisting of hydroxy, carboxy, halogen, 10
ClJal kyl , Cl4al koxy, nitro, cyano, N(RE)2, trifluoronethyl,
trifluoronmethoxy, Cl_ 4al koxycarbonyl, -SO NRE)2, -S2- N(RE% and -C(O) -
N(RE)2; L2 is selected fromthe group consisting of -Cl4al kyl-, -0-, -5-,

-N(RE) , wo fobfhidsgand -O-C(O-; R7 is selected fromﬂgéﬁg\%{)&%mgpnsi sting of

cycl oal kyl, "aryl, heteroaryl 15 and heterocycl oal ky erein the aryl,

het eroaryl or heterocycloal kyl group is optionally substituted with one to
two substituents independently selected from hydroxy, cE. boxy, hal ogen,
Cl..lal kyl, C1.,alkoxy, nitro, cyano, N(RE)2, trifluoromnethyl,
trifluoromethoxy or Cl.,alkoxycarbonyl; or a pharmaceutically acceptable
salt thereof. 2@a¢h R@@M@ﬁ@@éentés@p@tpﬁfmm@mmcmsma-- | I (CRcR o

)T & Croro) DR GRARACLARDY] & IOHRARR. Loy R 25 x i s

sel ect ed f r osaltyheataily psaluiatadsarhegyivs partighy msaturated carb@pelyl-CiS- ( C2. .

o ) 5 i AR e SRR e, 0P

optional | § shelemeycipel. bptemcyelaatiyifonaglkdr -CIO MG Ry €@ bamly 1C(G1-oup; 229 WO

nydrogen. CL T R A e R et eyt -

wherei n t he ClEHay -CHR)anai!-Agikyh:(O)Prinartiatly wnsetveated casboaycly), -a subst i t uent

el et ad T O el SRR R ¢ VR 2 or ¥

N( RE} C( O) O( oyatsialkyl, partially unsaturated carbocyclyl, aryl, arCy.s alkyl, heteroaryl or heterocycloalkyl

) 10  group, whether alone or part of a substituent group, is optionally substituted
with one or more substituents independently selected from halogen, hydroxy,
carboxy, Cialkyl, C14alkoxy, trifluoromethyl, trifluoromethoxy, nitro, cyano, -
C(O)-C14alkyl, Cy4alkoxycarbonyl, N(RE)z, N(RE),-C14alkyl, N(RE)-
'C(O)C(CHa)a, -C14alkyl-N(RE)-C(0)O-C14alkyl and ~N(RE)}-C(O)O-C1alkyl,

15 aryl, aryloxy, cycloalkyl, heteroaryl, aryl substituted heteroarylaminosulfony! or
C,.¢alkyithio;

alternatively when R' and R? are both bound to the same nitrogen atom,

R' and R? are taken together with the nitrogen atom to which they are bound to
form a heteroaryl or heterocycloalkyl group; wherein the heteroaryl or

20 - heterocycloalkyl group is optionally substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, Ci4alkyl, hydroxy
substituted Cq4alkyl, C14alkoxy, Cs4alkoxycarbonyl, trifluoromethyl,
trifluoromethoxy, nitro, cyano, N(RE)g, aryl, arC4alkyl, heteroaryl,
heterocycloalkyl, di{C1.¢)alkylamino-carbonyl, CMaIkoxycarbonyI-N(RE)- or

25 arylamino-Ci4alkyl; wherein the aryl, arCi.4alkyl, heteroaryl or heterocycloalky!
substituent is optionally further substituted with one or more substituents
independently selected from halogen, hydroxy, carboxy, Ci4alkyl, Ci4alkoxy,
trifluoromethyl, trifiuoromethoxy, nitro, cyano, N(RE)z, phenyl or substituted
phenyl; wherein the substituents on the phenyl are one or more independently

30 selected from halogen, hydroxy, carboxy, Ci4alkyl, C14alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano or N(RE),;

R® is selected from the group consisting of aryl, arCy.salkyl and

heteroaryl; wherein the aryl, arCy.salkyl or heteroaryl group is optionally
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R2 is selected fromthe group consisting of hydrogen, Cl.4alkyl, Cl
4al koxy, cycloal kyl, aryl, arC, .,alkyl, ard.,al kytoxy, partially
unsaturated carbocyclyl, partially unsaturated carbocyclyl-Cl4al kyl,
heteroaryl, heteroaryl 10 Cl4al kyl, heterocycl oal kyl,

het er ocycl oal kyl - C - Oal kyl , cycl oal kyl - C1. eal kyl , - C(TC% ar Cl 4al kyl ,

- C( O - heW&Y28%/%1558 _ (00} cycl oal kyl and - C(O) O Cl4al IRAT/US2HRE2’836n t he C

al kyl, aryl, arCl-0al kyl, partially unsaturated carbocyclyl, heteroaryl,

het er ocycl oal kyl or cycl oal kyl group, whether alone or part of a

substituent group, is optionally substituted with one to three substituents
15 i ndependently sel ected from hal ogen, hydroxy, carboxy, Cl.4al kyl,

Cl4al koxy,  Sduatbiewsts aheomnybre shiidifaknts ifde péndéntiylkidded from CH3) 3CO- C( O) - N( RE)
Cl.4al kyl, nitro, trifluoroneth 1. trifl uoronethoxy, phenyl, phenoxy,
heteroaryl, B3/egesaid(axy, CAROKY Lydlkyh Fraglkaxy Jrilorometiihs ul f onyl  or

Cl. 4al kyl t hi Gmu&&n&héﬁ[ﬁlﬁé,ic\mid/orMRﬁ)z;R and R2 are both bound to the sane
nitrogen atom R,  and R2 are taken together with the nitrogen atomto which
they are bound t 81 #UPie0e MAP Sel ect ed from het erocycl oal kyl and

het eroaryl; wher & sefeeted@orvtna§iolip 8dnsREALS OGNk, kalkyl bsd opt i onal |y
substituted with one or pore substituents independently selected from

hydr oxy, car By sebstitutesCragkWy | nhydroxy substituted Cldal kyl, Cl4al koxy,
phenyl, ard 4al ky is ah#tit&jepivmloagh kyl , Cl-4al koxycar bonyl, am no,

Cl- Oal kyl ami no, dj(Cl4al kyl)am no, di (Cl-4al kyl )am no-carbonyl,

t - but oxycar bonyl &n‘éﬁﬁ'eﬁtﬁdéﬂ%ﬁ?ﬁ%[ﬁ‘i‘%‘i?—"@,&?",géﬁf%f%{kyzWfb‘?’é?ﬁe'm\e phenyl or

ar b01- 4al kyl wy&gihitﬁmd bleib%n@@iltth@ﬂadgik?nyﬂgmﬁiiiatﬂé%@t &V@eﬁhrtﬂiﬁ%tdﬁﬁ htY\D 20

substituents i ndependent sel ect.e r chlorpo, trifluQromethy or

Shi or ophdfly T remeed om i atthctraert poinip e\ 316y prdherein dha CWARIO) subst i ¢ ut ed

230 VD 2004100 Dae BT L Do L e o el act ed from
( ‘1S - 4al. ; IS selecte rom

the group col?SERED ﬂ&'va?'eﬁs‘?gﬂegyfzw Qf%ld‘{a er' "PPTW?Y%Q‘G%”RS/I : R6 is

-(L2) 0-R7; 5CRékbgy;sel ected fromthe group consisting of aryl and

heteroaryl; or a Iiar maceutical ly acceptable salt thereof.

is selected from the group consisting of cycloalkyl, partially
15 unsaturated carbocyclyl, aryl, heteroaryl and heterocycloalkyl;

p is an integer from 0 to 5;

R® is selected from the group consisting of hydroxy, carboxy, halogen,
C1.ealkyl, hydroxy substituted C,.alkyl, Cy.salkoxy, nitro, cyano, NR'R?,
trifluoromethyl, trifluoromethoxy, C;alkoxycarbonyl, -SO-NR'R?, -SO,-NR'R?

20 and -C(O)-NR'R%

q is an integer from 0 to 1;

R® is selected from the group consisting of -(L*)o.1-R’;

L?is selected from the group consisting of -C,salkyl-, -C4alkenyl-, -C..
salkynyl-, -O-, -S-, -NH-, -N(C.4alkyl}-, -Cyalkyl-O-, -Cysalkyl-S-, -O-Cysalkyl-,

25 -S-Cygalkyl-, -O-Casalkyl-O-, -S-Cosalkyl-S-, -SO2-, -SO2NH-, -SON(C14alkyl)-,
-NH-SO-, -N(C14alkyl}-SO,-, -C(0)-O- and -O-C(O})-;

R’ is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl

30 group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, C,alkyl, Cigalkoxy, nitro, cyano,
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4. A conpound as in Caim3 wherein Ris selected fromthe group consisting
of -CH2-CH(OH}CH2- X and - 10 CHZ-CHZ-CH(OH}CHZ-X; X is selected fromthe
group consisting of -NRR2, -OR, -SR, -S- CH2CH( CO2H} NH- C( O CH3 and
-S—CI—IZCI—I(CozH}NI—I-C(O)O)C(CI—B)B; Rl is selected fromthe group consisting of
hydr ogen, neth ethyl, n- propyl, n-butyl, t-butyl, am no-n-propyl,

di met hyI Y0 AHHY %/%W benzyl , 0 ,%11 0 15 phenyl et h)FT/USROSMRES - benzyl , NH2
>-< , 2-(3,4- dinethoxy-phenyl)ethyl, 3-nethyl-phenyl,

et hoxy-car bonyl -nmet hyl, 2-amno-2- OHO O N H nethoxycarbonyl-ethyl,

t - but oxycarbonyl and O R2 is selected fromthe group consisting of hydrogen,
nmet hyl , met hoxy, ethyl, carboxy-nethyl, ethoxycarbonyl nethyl, 2,2, 2;

triluoroet hyN(RFe;; bm&womamyldlnﬂmrbmétaﬂiynoEiaikyikycalbodi\}ﬂt s&yﬂmﬂqml -am no- et hyl,
n-butyl, t- b?# propyl 3- hydroxy-n-propyl, 3-nethoxy-n-propyl,
met hyl am no- 1%* di met hyl am no-n- propyl, di (n-butyl)am no-n- propyl ,

t - but oxycar bonyl ébﬁbribﬁammaémwly,acé‘emﬁw‘sdnmbfear opyl, 3-(2-pyridyl}n-propyl,
t - but oxycar bonyl, cycl opropyl, phenyl, 4 fluorophenyl, 4-nethylphenyl,

3, 4-di net hoxyphenyl, 2-am nophenyl, 4-biphenyl, 25 2-ethoxyphenyl,

4- ((1- phesyl 2pyr gzampduiyd as inOlavasWifesiy | } phenyl, 4- cycl ohexyl phenyl ,

4- (am noet hyl ) phenyl, 4-(t-butoxycarbonytam no-ethyl) 231 V\D 20041022558
PCT/ US2003/ 027956 ~ phenyl, - CH(CH3} phenyl, benzyl , benzypdsk

2- met hyl benzyl , 3-net hyl benzyl 4- et hyl benz.gj_( @th
3- met hoxybenzyl 4- et hoxybenzyl 2- et hoxybe zy? ¥t hqxy enzyl

2- br onobenzyl , 3-R9ﬁmmﬂwal2f§dnthégkuupmﬂg’bf 3- chl or obeRZYRE
4- chl orobenzyl ), 3- ’la'pdobenzyl 2-fluorobenzyl, 3-fluorobenzyl,

-§——c':—<|:—(CR°R°)1_3—x
P
and R” R
each R® and RC is independently selected from hydrogen, Cyalkyl, Cy.
aalkoxy, hydroxy, carboxy or aryl; wherein the aryl is optionally substituted with

10  one to two substituents independently selected from hydroxy, carboxy, C;.
salkyl, Cy4alkoxy, nitro, cyano or N(RF),:

X is selected from the group consisting of -NR'R?, -C(O)-NR'R?, -NR'-
C(0)-R% -OR', -SR', -SO-R', -SOR’, -5-(C,4alkyl)}-NR'R?, -S-(C,.alkyl}-NR'-
C(O)OC(CHa)a, -SO-(C1.4atkyl}-NR'R? and -SO,-(C14alkyl)-NR'R? wherein the

15 alkyl portion of the -S-(Ca.4atkyl)-NR'R?, -SO-(C1.4alkyl}-NR'R? or -SO,-(C1.
.a!kyl)—NR'R2 group is optionally substituted with one to two substituents
independently selected from Ci4alkyl, hydroxyCalkyl, C44alkoxycarbonyl or
carboxy;

R'is selected from the group consisting of hydrogen, Ci4alkyl, Cy.

20 ,alkoxy, Ci4alkoxycarbonyl, aryl, arCi4alkyl, arC,4alkyloxy, heteroaryl,
heteroaryl-alkyl, heterocycloalkyl, heterocycloalkyl-alkyl, cycloalkyl-alkyl, C(O)-
Ci4alkyl and -C(O)-heteroaryl;

wherein the Ci4alkyl, aryl, arCs4alkyl, heteroaryl, heterocycloalkyl or
cycloalkyl group, whether alone or part of a substituent group, is optionally

25  substituted with one to three substituents independently selected from halogen,
hydroxy, carboxy, Ci4alkyl, Ci4alkoxy, C,4alkoxycarbonyl, N(RE)z, N(R%)-C,.
aalkyl, N(RE)-C(O)OC(CH3)3, nitro, trifluoromethyl, trifluoromethoxy, phenyl,
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4-f| uorobenzyl, 2-trifluoronethyl benzyl, 3-trifluoronethyl benzyl, 4-
r|quoronEthbeenzyI 4-trifluoronet hoxybenzyl, 4-methoxycarbonyl benzyl,
, 3- di net hoxybenzyl, 2, 4-dichiorobenzyl, 3, 4-dichlorobenzyl,

, 4-di fl uorobenzyl, 2,5-difluorobenzyl, 3,4-difluorobenzyl,

, 4. 5-trinmet hox enzyl 2,4, 6- trlnethoxybenzyl 4- carbox benz

-nit robé‘ﬂ&’ﬁ“’”zxﬁﬁl trobenzyl, 2,4 10 di net hoxybenzyIPCT§]Sz¥ %Iﬁnoxybenzyl
, 5- di met hoxybenzyl , 3, 4- dlfluorobenzyl 3, 5- dl(trlfluoronethyl)benzyl
dlnethylanlno)benzyl 2- phenyl ethyl, 2-(4-bronophenyl)ethyl,

3- nethoxyphenyl)ethyl 2- (4- net hoxyphenyl ) et hyl,

3, 4- dinethoxyphenyl)ethyl 2-(2-nitro-4,5-di net hoxy- phenyi)ethyl,
4- mor phol Pﬁ%ﬂo)(y Iﬁeu@fdawyIcycné’aﬂ(yﬂﬂrphé?‘upwawiz)wmmbsun%nﬂ%r (3]

- (
- (
E
i m dazol yl)e hyI 1- adamant anyl| nt anyl - net hyl ,” (2, 5- di met hoxy- 2, 5-

hydr o- fur-zﬁ'SYf')'?rfet hyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-net hyI
%ribdyl met hyln)’ .ésemmzeudmhrtﬁegﬂwb cor%vs(nﬁgéﬂ@dwgéﬁ")duélm Icliyl) dyl).,

ronopyr - y ridy
- (6- met hoxyﬁ%?&y '93"&43 CYRR: %Y' g’}//'p?%yﬂ%wl @Eé‘bﬁ'h!)?"y'? @yl - net hyl |
Egl znyl ?L thsahﬁat@U&érﬁtbd? palndmplhﬁsbwbate&ca?ﬁbcyawlm rmtéa%d yl, et hyl

met hyl enedi oxyphen yl enedi oxyphenyi ) et hy
- phenyl - 2- ( eB@?Hﬁ(?t‘ép‘Uo r?@llc%lkyl h%éfeﬁ}ycbe@é}aw g" ﬁ;’]
GO O (2-i saoypaml, é(oyetdqyélkwyc(cghﬁ@yéa)yn_d:(cé)%te% nswﬁﬁrm)d pi peridinyl),

2- (3H-|mdazol4 i‘qlgl)eth 005G, ,4-tetrahydro H3 H3C i soqui nol i nyl),
2-furyl - met hfycoaly@ands C 25 1-13C 1-13C

gg: Eygigiy S-cyclug@rémmécmwwyn 3&1451?2;@&%&&%@1@5@6&1) thH e
2- (6yfl udPo- Qe‘¥'|‘?a@!r 5?‘?%* "é(%‘?! Cﬁ?fﬁaﬁwu‘iwﬁf%?ﬂﬁm °’(pa'2§}z/av\oy2004/)622558

PCTI US2003/ Ozutistitaentardupl is aptionelyysubbtiitediitiaonk tohre¢ subentubntound to the sane

it t R t th t h th t to which
10T 2ol R o BSBErL SRS oL BB om0 e
1-(4-(3-trif memmﬁhwwaﬁ)ﬂ")(Rs)zﬁhWYﬁICHWQOC(O)-N(R )C14-alkY|

éhéﬁyf“ o1 per PR T oramE, o BbhPIYY BBl PGBy i per i i ny! )

1-(3- 15 cycloalkyl, 1-phenyl substituted heteroaryl-aminosulfonyl, -C(O)-C14alkyl or C,.

! I—‘I—‘I\)(DNOOQ._Q)I\)I\)AQ)OOCDI\)N"’CH

salkyithio;

alternatively when R' and R? are both bound to the same nitrogen atom,
R' and R? are taken together with the nitrogen atom to which they are bound to
20 form a heteroaryl or heterocycloalkyl group;
wherein the heteroaryl or heterocycloalkyl is optionally substituted with
one to three substituents independently selected from halogen, hydroxy,
carboxy, Ci.4alkyl, hydroxy substituted Cq4alkyl, Cy4alkoxy, Cy4alkoxycarbonyl,
trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RE)z, phenyl, arCi4alkyl,
25 heterocycloalkyl, di(Cq4alkyl)amino-carbonyl, C,4alkoxycarbonylamino or
phenylamino-C,4alkyl;
wherein the phenyl or arC,4alkyl substituent on the heteroaryl or
heterocycloalkyl group is optionally substituted with one or two substituents
independently selected from halogen, hydroxy, carboxy, Cisalkyl, C44alkoxy,
30 trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RF); or substituted phenyl:
wherein the substituents on the phenyl are one to three independently selected
from halogen;
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hydr oxynet hyl - pi pe(di nyl), 1-(3,5-dinethyl-piperidinyl), 1-(4-dinethylam no-
pi peridinyl), 1-(4-(3,4-nmethyl enedi oxyphenyl net hyl) - pi perazinyl), 1-(3-

(di et hyl am nocar bonyl ) - pi peri di nyl ),

1- (4-t - but oxycar bonyl am no-pi peridinyl), 1 10 (2, 3-di hydro-11i-pyrrolyl),

-[ (4-chl or ophenyl } phenyl - net hyl | - pi perazi nyl), 2-

, ANQRIPURIFB 0- i soqui nol i nyl ), 1-(4-t-but oxycarHoUI20B{038%%zi nyl ),
2,3,4- tetrahydro-6, 7-di met hoxy-i soqui nol i nyl),

, 6-di net hyl - norpholinyl), 1-(4- benzyl-piperazinyl), 1-pyrrolidinyl,

(

(

3
, 3, -di hydro-pyrrolidinyl), 1-(3-hydroxy- pyrrolidinyl),
) - hydr oxy-pyrrolidinyl), 1-piperidinyl, 1-(3-ethoxycarbonyl 15
ridinyl), 1-Riesdesteddonbtbegioupicprsistidy fdryl and aiGyialiegt;obherein

ridinyl), 1-® ; cpmishag obar,
(R gt n&@ﬁw Sh%@p{)'w AL r"h@"?w %@9‘%}%‘%% e byrrol i dinyl ),
4~ di hy dsubstitugnts iridieeridpollyselegied framl hatogen, diyirdiy ghrboxyl Cf BHYR} t -

bonyl ani 00 Ldi (). LBoO- i di nyl ),
R Dot ARoBBIMeL W, Bihdrprents, hith: GLAYBATROR: YT o T Al v

- (R - Bet hyl amiisien begeyonnltadi;nyl ), 1-(3-(S}nethyl am no-pyrrolidinyt),

N-met hyl - Ny b= . l~ am g di . ,
(2- (3, 5. i ehi oborerSHAtalpElC, R Gl [ Bl abublbonin. s ¢
sel ect ed fr onné fedwgsuhstituents indepandgntlyfselebled fromanydrody, flleror @phtply| ; L' is
sel ected fromc%rﬂgtegrco%ypgmﬁ{(gxgg of -CH2-, -CH(CH3)- and 25 CH2CH2-; O is
e gr [

sel ected from otip ‘consi's g of cyclooctyl, 1- acenaphthenyl,
R- 1- acenapht henyIR® isSselectaddreapthe Bronp konsisfiog ottwssoky, cpibexy halogen, napht hy! |

2- napht hyl,, -t rQ- lyin 2=t N hienyl ,

4,5, 6, 7- %ﬁgt r él”ﬂ??' Bﬂb‘eaﬁxz"o w&fginéﬁl?%|‘%f["§'°&'tyl'fiﬂéﬁ't“8ﬁﬁ%%y ¢

bi cycl of 3. 1. idRexsyrapiongio-SEh MR 3a JO2 NIR 3eand, -6(@- NERCEhy dr o- | H phenal en- 1y ;
233 WD 20041022558; R 2 d & .6el.pct ed. f&or e _group

consi sting of chﬁ'o}sosggﬁg?%gﬁ%%gré?%g%sggwd& Fé}“‘la??‘dogdrr%t hrn)’fitym is selected
from the groGfP¥omsd N-LiYProf phenyl and 2-thienyl; or a pharnmaceutically
acceptabl e salt &bt g,ggkg- i i in Xis selected
fromthe group C(ﬁrﬂ:g{ st neéﬁg’?" mﬁ&'&%gg - 'S n&gfnda'a?@fﬁéﬁééﬁ‘{%ﬂb - NHC(O - CH3.

15 and heterocycloalkyl; wherein the aryl, heteroaryl or heterocycloalkyl group is

1
[

(4
)2
(1
(2
(2
(3
pe
(2
(3
(3
ut o
(3
(3
(3

1
(
2
4
1
1
p
1
1
1
b
1
1
1
1

optionally substituted with one to two substituents independently selected from
hydroxy, cz boxy, halogen, Ci4alkyl, Ci4alkoxy, nitro, cyano, N(RE)Z,
trifluoromethyl, trifluoromethoxy or C,4alkoxycarbonyl;

or a pharmaceutically acceptable salt thereof.

20
3. A compound as in Claim 2 wherein
OH R*
—§»—<CR°R°)1.3—<::—<::——X
R? is selected from the group consisting of R* R®
R* OH
-§——c':-—(':—(CR°R°),_3——x
and R® R
each R*, RE, R® and R® is hydrogen;
25 X is selected from the group consisting of -NR'R?, -OR', -SR?, -S-(Ca-

4alky.l)-NR'R2 and -S-(C;4alkyl)}-NR'-C(O)O-C(CHa)s; wherein the alkyl portion
of the -S-(C4alkyl}-NR'R? or -S-(Calkyl)-NR'-C(0)O-C(CHs)s group is
optionally substituted with a carboxy or C44alkoxycarbonyl group;
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R is selected fromthe group consisting of hydrogen, nethyl, ethyl, n- 10
propyl, n-butyl, t-butyl, dinethylam noethyl, benzyl, phenylethyl, 0 C ~C
O+ HN NH2 ~O, 3-nethyl-phenyl, 2-(3,4- dinmethoxyphenyl}ethyl,

et hoxycar bonyl - met hyl , di net hyl am no-ethyl and 2-

am no- 2- net hox carbonyl ethyl; R2 is selected fromthe group consisting of
hydr ogen¥ Wﬂg} 558 et hoxy, 15 ethyl, ethoxycar bonyll’-‘??é'?sﬁ ),?’27956
2,2,2-triluoroet hyI , ethoxy, dinethylam noethyl, n- butyl, t-butyl,
n-propyl, di(n-butyl)am no-n-propyl, 3-phenyl-n-propyl, 3-(2-
pyridyl}n-propyl, cyclopropyl, phenyl, 4-fluorophenyl, 4-nethylphenyl, 2-
am nophenyl, 4- (t but oxycar bonyl am no- et hyI? phenyl , 3 4- di met ho4pheny| 4-
bi phenyl , = 2- et ho)R/ jsealgdlted fipny the ofeme S9NSistpd z’tYF’EOQe'gl.IqH%ihﬂ @sul f onyl } pheny! |

20 (am noeth lft’d} | ggngawly.a @;qugk i 2- met hyl benzyl , 3-met hyl benzyl, 4-
met hyl benzyl , ¥ W“’ rret hoxybenzyl 4- et hoxybenzyl 2-

et hoxybenzyl , 3 i iz gl eﬁzﬂ¥kyi<2'45\ﬂ§¥ﬂ99é?f?§ﬂ9f along, propast B Aybstituenb r omobenzy ! |
3-chlor Obenzgfoupfks s@loﬁsmﬁsgmea wittl §f4ab Wédbsht@eni% g@éﬁhﬁé}ﬁwt

3-fl uorobenzy | uorobenzyl, 2-triftluoroneth

3-trifl uoﬁonée'ﬁsxed)meow Smatkyl ﬂ@&p&hﬁummowamw N{ RE); or

4-trifl uororrgj(,ﬁ!?_ 4 nmet hoxycar bonyl - benzyl, 2, 3- di net hoxybenzyl,
2, 4-di chl orob chlorobenzyl 2, 4- dlfluorobenzyl

2,5-difl uor obenzﬁ is @'%ﬁ%fﬂomﬁb? 9!9éﬁ£9'|‘5'5"!39 af Wd@Q?Wr&h@MB%nzyl 2,4, 6-

t t hoxyb I 2, 4-
L e oy bk, BRGSOy, ACTIBGRRE Ry hoBltg ooy 2

20041022558 mgzbwv@sz@mm F?f@@?v&ub%w!kyl hetefoafv' he'efoafy‘-

3, 5-di (t rqiof | ¢Q henyl ) et hyl ,
S Im(e t L‘ngyphenw gmgz%é}ho‘;?mg(yi het@m@Wyﬁéﬂ%ik l, &uMmynJ@&élm enyl)ethy

(3, 4- di met holYPREmyaldt- ﬁ{ﬂfhe@rqazylﬁp@ chisa'hv'ﬁe@ hﬁ@orﬁ'veﬂ‘w) ethyl, 3-(4-
nor phol i nyl') - n- prvﬂi@b@m th@dﬁ@pbl@h%&ﬂﬁlw Wy ur?saﬁ/r'mé byl ) et hyl, 5

R
adamant anyl , 1-adamant anyl - net h ?a I met hox ydr o-

furyl ) met hyl heteraggf, .hagerocv%oaﬁﬂyw&woalw gw Wthezalﬁ%?rcg@n qf@t hyl ,
3-pyridyl - rrefsmgmueﬂrgr risdw.onawéwbmutad (vah énéiuonmb@yubsnmh@yl )
2- (5-bromopyr E

3- (6- et héxy"ﬁ?g‘?%ﬁ'l‘%v Pﬁﬁ%ﬂwﬁepé h%oxy Y howy 2L i E Moy 1 AV

C14alkoxycarbonyl N(RE)2 N(RE)z C1.4alky|, (CHQ)gCO-C(O)-N(R )-C1.4a|kY|,
nitro, triftuoromettyl, trifluoromethoxy, phenyl, phenoxy, heteroaryl, cycloalkyl,
1-phenyl-pyrazol-2-yl-aminosulfonyl or C4alkylthio;

20 alternatively when R’ and R? are both bound to the same nitrogen atom,
R' and R? are taken together with the nitrogen atom to which they are bound to
form a group selected from heterocycloalkyl and heteroaryl;

wherein the heteroaryl or heterocycloalkyl is optionally substituted with
one or more substituents independently selected from hydroxy, carboxy, Ci.

25  salkyl, hydroxy substituted C,4alkyl, Cq4alkoxy, phenyl, arC,4alkyl,
heterocycloalkyl, Cssalkoxycarbonyl, amino, Cisalkylamino, di(Ci.4alkyl)amino,
di{Cy4alkyl}amino-carbonyl, t-butoxycarbonylamino or phenylamino-C4.salkyl;

wherein the phenyl or arC,_4alkyl substituent is optionally substituted
with one or two substituents independently selected from chloro, trifluoromethyl

30 or chlorophenyl;

R is aryl; wherein the aryl group is optionally substituted with one or
more substituents independently selected from halogen;

nis0;

230



t hi enyl et hyl, 1-naphthyl, 1-naphthyl-methyl, 1-(3,4 10

nmet hyl enedi oxyphenyl ) net hyl , 2-(3, 4- net hyl enedi oxyphenyl)ethyl, 2-furyl- H3C

Fi 3C nmethyl, H3C H H3C , 2S-hydroxy-S-cycl opentyl -net hyl

2S- hydr oxy- S-cycl ohexyl - met hyl , 2S- hydr oxy-S-cycl oheptyl - met hyl, 2-phenoxy-

ethyl and 2-(6-fluoro-2-indolyl)-ethyl; 15 alternatively when R and R2 are

bot h bouM® 2/ 2H88 sane nitrogen atom R and R2 aré“ﬂg%gﬂnpgﬁaiher with the

nitrogen atomto which they are bound to forma group selected from

1-(4-(3-trifluoronethyl-phenyl)-piperazinyl), 1-(4- phenyl-piperidinyl),

1- (4-pi perdi nyl -piperidinyl), 1-(4-(3,4-

nmet hyl enedi oxyphenyl - net hyl ) - pi pe(azi nyl), 1-(3-(diethylam nocarbonyl) 20

pi peridinyl), 1-¢%4is[G4akml or ophenyl)-phenyl net hyl) - pi peri azi nyl),

(1,2,3,4- tetr dr o-| ui.nolinyl), . 1-(4-t-butaoxycarbonyl-piperazinyl),
534 vt r BRaerelst T ARt sbreilid o nalo Greaiin and

2-
2-(1
4- (2, 6-di net ghoromewipol i nyl ), 1-(4- benzyl - pi perazinyl), 1-norpholinyl,
1-pyrrolidinyl, 1%(2,3:dj;hydro-pyrrolidinyl), 1- piperidinyl,

1- (3, 5- di met hyl 333 éfe"l'r 8ithyl), 1-(3-hydroxynet hyl - pi peridinyl), 1-(3 25

et hoxycar pony!| - piR3 &y detticredifom the Grbup edraisyingofeyhd péteaiwli nyl ), 1-i i dazol yl

and 1-(2-(phenylam po-nethyl)-Npyrrolidinyl ); L' is selected fromthe
group consi sti ng°® pgwc%lgal&lepﬁ_%éq&s,ah%fm 2004/ 022558

PCT/ US2003/ 027956 0 is selected fromthe group consisting of cyclooctyl, 1
acenapht heny cycl ohexyl, phenyl, 1-

|, R-\1-acenapht.henyt - 1- acenapht henyl ,
napht hyl and4'( 3a@°@?§?§%ﬁ'ﬁ%%§w Eﬁlﬂ/dro- 1 H phenalen-2-yl; pis an
integer from O t®"X selente@roivsthe globp eonsistingof -GHRORI(DMECHLX aad -y accept abl e
salt theregof | as in Jdaimb5 wherein R is selected fromthe
gr oup corl |sFPﬁ§H6éHK§'gP§'3£)g met hyl, ethyl, n- 10 propyl, n-butyl, t-butyl,
di met hyl ami noet hilis séleried/irom pleyrydpasohsisting 3¢ (NR'R?, -0ReSRY:Sphenyl ) - et hyl
di-met hyl am ngp el bl HERA VI FERLSW. S TRERE 0,HNH-C(0)0)C(CHa)s:

R’ is selected from the group consisting of hydrogen, methyl, ethyl, n-
propyl, n-butyl, t-butyl, amino-n-propyl, dimethylaminoethyl, benzyl,

A\

Aot

15  phenylethyl, 4-methyl-benzyl, NH, o) , 2-(3,4-
dimethoxy-phenyl)ethyl, 3-methyl-phenyl, ethoxy-carbonyl-methyl, 2-amino-2-

o

"o N/LOX

H
methoxycarbonyl-ethyl, t-butoxycarbonyl and O ;

R? is selected from the group consisting of hydrogen, methyl, methoxy,
ethyl, carboxy-methyl, ethoxycarbonyimethyl, 2,2,2 -triluoroethyl, ethoxy,

20 dimethylaminoethyl, t-butoxycarbonylamino-ethyl, n-butyl, t-butyl, n-propyl, 3-
hydroxy-n-propyl, 3-methoxy-n-propyl, methylamino-n-propyl, dimethylamino-n-
propyl, di(n-butyl)amino-n-propyl, t-butoxycarbonylamino-n-propyl, 3-phenyl-n-
propyl, 3-(2-pyridyl)-n-propyl, t-butoxycarbonyl, cyclopropyl, phenyl, 4-
fluorophenyl, 4-methylphenyt, 3,4-dimethoxyphenyl, 2-aminophenyl, 4-biphenyl,

25 2-ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl}-aminosulfonyl}-phenyl, 4-
cyclohexylphenyl, 4-(aminoethyl)phenyl, 4-(t-butoxycarbonylamino-ethyl)-
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0C 11 CO0+ >4HN--~ NH2 and O R is selected fromthe group consisting of
hydr ogen, nethyl, nethoxy, ethyl. ethoxycarbonyl-nethyl, ethoxy,

di met hyl am noet hyl, n-butyl, n-propyl, 15 di (n-butyl)am no-n-propyl,

3- phenyl -n-propyl, 3-(2-pyridyl}n-propyl, cyclopropyl, phenyl,

4-f | uorophenyl, 4-nmethyl phenyl, 2-am nophenyl, 3, 4- dlnethox henyl

4- (t-but M Y1 ani no- et hyl ) - phenyl , 4-bi phenyl , B é‘ﬁ%ﬁ?é% B¥nyl, 4-((1-
phenyl - pyrazol - 2-yl ) - am nosul f onyl ) - phenyl , 4-(aninoethy| phenyl , benzyl,
benzyl oxy, 2-nethyl benzyl, 3-nethyl benzyl, 4-nmethyl benzyl, 2-nethoxybenzy|,
20 3- et hoxybenzyl, 4-nmethoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl, 2-

br omobenzyl , 3-bronobenzyl, 4-bronobenzyl, 3-chlorobenzyl, 4-chlorobenzyl,

3-i odobenzyl %he},g[f lcmcﬁgébhér)ﬂ berzy, |b@ﬁiywif! rEZMéthYIHerszU@-hféhﬁlbéMiyl 2-

trifluoronet enzyl 3 trifluoromethyl ben 4-trifluoromet hyl benzyl, 4-
trifluoromet metheyheneylcd YbBBQ%(rZ‘y'F‘e thexyBerylt hoxybenzyl , 2, 4
25 di chl or Ob@tﬁéiybenﬁh é-ed'ioﬁweﬁiwtletﬂér)ibben%yl% ﬂbfnbbé}’fzﬂb%?c‘x‘ﬂoben

2,5-difl uorobenzy benzy 6-trinmet hox%/benzyl

3-ni t r obenzyf-chig °H?QZ¥'06‘€WQS?PG"ZZ')@ 'OERQ?B%%@XQ}B@‘PESHY' Sflugropendh hoxybenzyl |

3, 5- di met Hoxy.nessdenzyl 2-fluslbrhéthpbe N3 Klfluordmethgibédzyl, &1 uor onet hyl ) - benzyi ,
2- phenyl et hy| H%‘?ﬁ?’# 236 WO 2804/ 022558 PCT/ US2003/ 027956 br%m)phenyl ) et hyI

2- (3- met hoxy¥ styibgrRyl. StiflucrameBRpBRYh f1mediaxysarbonyibenzyl, 2
(3, 4- di met hogisetreryberst, Ry-dichlorbtRnyl! 3 8-dithibrobemsst, lzwmkvbeui)et hyl, 3-(4-

ndanmnt anyl . 28-gfleraso-SupibRTYh S BmaRabReR) 225 3?%’%'&62““ -
furyl) met hyl tnnfémwtjedwi A- c%ru@medwl 3- Atrmerntwlw mtrébea lzdeyl - et hyl ,
2. (5" br oty Sepepbest 2. cdpRBnmenin. Sardueiey gnzc%%th' oy dyl )
3- (6- met hoxy dityorolsénky,, 3$b(tﬁnw}ommw)benz9r 4J(dwmetnwhmtnb)bbnzy1 2napht hyl ,
2 (574: ot ny PReRABS KRR P e A ooty
methoxyphenyl)ethyl, 2-(3,4- dnmelhoxyphenyl)ethyl, 2-(2- mtro-4,5-d|methoxy-
phenyl)etﬁyi, 3-(4-morpholinyl}-n-propyl, 2-(4-morpholinyl)ethyl, 2-(4-

15 imidazolyl)ethyl, 1-adamantanyl, 1-adamantanyl-methwyt, (2,5-dimethoxy-2,5-
-dihydro-fur-z-yl)methyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridyl-methyl, 3-pyridy}-
methyl, 4-pyridyl-methyl, 2-(3,4-dimethy!l-pyridyl), 2-(5-bromopyridyl), 2-(4,6-
dimethyl-pyridyl), 2-(5-methyl-pyridyl), 3-(6-methoxy-pyridyl), 6-methylthio-2-
pyridyil-carbonyl, thienyl-methyl, 2-thienylethyl, 4-pyridinyl, 1-naphthyl, 1-

20 naphthyl-methyl, 1-(3,4-methylenedioxyphenyl)methyl, 2-(3,4-
methylenedioxyphenyi)ethyl, 1-phenyl-2-(t-butoxycarbonyl)ethyl, -C(O)-
C(OCH3)}CFa)-phenyl, -C(0O)O-(2-isopropyl-5-methyl-cyclohexyl), 1-(4-
ethoxycarbonyl-piperidinyl), 2-(3H-imidazol4-yl)ethyl, 2-(1,2,3,4-tetrahydro-

HC 2.
HaC.
isoquinolinyl), 2-furyl-methyl, H3C HiC
HyG
HaC %
25 HC HyC . 2S-hydroxy-S-cyclopentyl-methyl, 25-

hydroxy-S-cyclohexyl-methyl, 25-hydroxy-S-cycloheptyl-methyl, 2-phenoxy-
ethyl, 2-(2-pyridyl}-ethyl, 2-(6-fluoro-2-indolyl)ethyl and 2-phenyli-cyclopropyi;
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10 met hyl, H3C H3C , 2S-hydroxy-S-cycl opentyl -net hyl,

2S- hydr oxy- S-cycl ohexyl - met hyl , 2S- hydr oxy- S-cycl oheptyl - met hyl and 2-
phenoxy-ethyl; alternatively when R and R2 are both bound to the sane
nitrogen atom 15 Rl and R2 are taken together with the nitrogen atomto
which they are bound to forma group selected from

1-(4-(3-1“%409‘1’}8?%%9t hyl - phenyl -piperazinyl), 1-(4- BHERIB38278% i di nyl),

1- (4-piperidinyl-piperidinyl), 1-(4-(3,4-

met hyl enedi oxyphenyl - net hyl } pi perazinyl ), 1-(3-(diethyl am nocarbonyl) -

pi peridinyl), 1-(4-[(4-chlorophenyl)-phenyl nethyl)-piperiazinyl), 2-(1,2,3,4
20 tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-piperazinyl),

2-(1, 2, 3, 4- tetrahydro 6, 7- di met hoxy- isoquinolinyl)

4- (2, 6-di net hyI- Q| I n eraziny)),
1- (3, 5- di net hyl - P‘tﬁ'y %"R1 é’é‘ ﬁ&‘ﬁg%"ﬁ{%@? Eﬁ/‘lhe SAMB BHOgeHIPY,
i (3-et hSXnyN’B?@RF @Hﬁl&brnlt jether with ﬁme(nﬂroaeﬁ hnem&%l%amdy)alr@bmal ld(jlz nyl 21 v
pi peridiny | rro I m dazo I hydro
25 pyrrolidifRma 9’8\‘?8 ‘feé’yf iﬁ'{})’?‘ﬁmm H’é{#mﬂ)’mﬂmﬁﬂ'/‘wwm} nyl); pis an
i nt eger | f rSO(Tpibefan?J) 1R3-pigerigiayl piefdingl) 0a- bmmghwlwleﬁamﬁ) 31(4-ng| of rrFt hyl ,
n- propyl an tr 0f 0 ., Or a eutica e salt
thereof. 30 PHeY %&Wﬁ%w&w@%”@fb@ﬁ% P! ."g"ﬂﬁ)cg'r‘%ound as in daim
4 wherein R i dro @,r})dv@l‘)lr‘P((SS%mbmylbﬂR')dﬁamleW (usd;]rﬁfihﬁ&ﬁiﬁél fromthe group
consi sting of 0X el ,
1- ( 3, 4- di net I%’? w&%?‘} f‘?J%g'ﬁ?/‘P"eﬁ?fgo ?9"%%6’8@?““"%2 “®s selected fromthe
gr ouphcon5| sﬁd:ﬂ@yl@ﬁnnb@ﬁm%spel’mﬁw}yi (4-trbdmxz¢drborﬁiarﬂhdimpeﬂdmm-) ac opyI ,
met hoxy- I, met Nno- n-
t - but oxycH rb%%é’ﬁ'ﬁ%%f’@@yﬁa [{%-%%Fh‘mﬂheﬂﬂt n]1 %‘?ﬁﬂyBa%n no-n- ethyl,
3- ?i t roﬁenzyln % 44nleﬁmumaecfjdumlM1y}),b‘e¢4mblutoxy<@H(06ﬁ3dupelpémw2 (14%h @lw idinyl, 10
1- (4- et hoxycar,bonyl - i n Z0 y
al ternativel setWﬁé‘ﬁo'lg‘p,l'(ﬁ P&"'g‘%‘@'"B@’IVR %%m{%y grpQQWé' Togen atom Rl
and R2 are takmyi-pipgetihﬁx 1piyrdlidinple - (ﬁ:immem-mtrolmmyb.mmmxhey are bound to
pyrrolidinyl), 1-(3-(S)-hydroxy-pyrrolidinyl), 1-piperidinyl, 1-(3-ethoxycarbonyi-
15 piperidinyl), 1-(4-ethoxycarbonyl-piperidinyl), 1-imidazolyl, 1-(2-(phenylamino-
methyl)-N-pyrrolidinyl), 1-(3-(R)-dimethylamino-pyrrolidinyl), 1-(3-(R)-hydroxy-
pyrrolidinyl), 1-(3,4-dihydroxy-2,5-bis-hydrooxymethyl-pyrrolidinyl), 1-(3-(R)-t-
butoxycarbonylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-pyrrolidinyt), 1-(3-(R)-
amino-pyrrolidinyl), 1-(3-(S)-amino-pyrrolidinyl), 1-(3-(R)-methylamino-
20 pyrrolidinyl), 1-(3-(S)-methylamino-pyrrolidinyl), 1-(3-(N-methyl-N-t-
butoxycarbonyl-amino)-pyrrolidinyt) or 1-(2-(3,5-dichlorophenyl}-3-methyi-5-
carboxy-1,2 4-triazoiyl);
R®is selected from the group consisting of phenyl and 4-fluorophenyi;
L'is selected from the group consisting of -CHg-, -CH(CH3)- and -
25 CHCH-;

is selected from the group consisting of cyclooctyl, 1-

acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthenyl, cyclohexyl, phenyl, 1-

naphthyl, 2-naphthyi, 1,2,3,4-tetrahydro-naphthyl, 2-thienyl, benzothienyl,

4.5,6,7-tetrahydro-benzothienyl, bicyclo[3.1.1}hepten-2-yl, bicyclo[3.1.1]heptyl
30 and (3a8)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl;
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group sel ected from

3, 4-tetrahydro-6, 7-di net hoxy-i soqui noli nyl),

4- chl or ophenyl ) - phenyl - met hyl | - pi perazi nyl), 1-pyrrolidinyl,
droxy 15 pyrrolidinyl), 1-(3-(S)-hydroxy-pyrrolidinyl),

orma

2

:

( dr ox yrrolidinyl), 1-(4- hydroxy-piperid
(R Wi R

y

(

(

m

M no- pyrr ol i di ny| ) 1- (4 t- PCT/%SZ?)03/027956

xycar bonytam .. o-pyrrolidinyl),

R) -t - but oxycar bonyl ami no-pyrrolidinyl), 1-(3-(R)-am no-pyrrolidinyl),

S)-am no-pyrrolidiny)), 1-(3-(Rnmethylam no- pyrrolidinyl),

(S)-nmethyl am no-pyrrolidinyl), 1-(3-(S)-ethylam no 20 pyrrolidinyl),

(4-di net hyl am W1Mdcwdlfdhnmbbcouﬂc6r%rs(:h§ ofshivyd, mthyt, n-propyl and
but oxycar bon am n@ pyrrolidinyl) or 1-(2-(3,5-dichlorophenyi}3-nethyl-
car boxy-1, 2 }yl) R3 is selected fromthe group consisting of
phenyl and 4- fI ucn’qmskm}dd fromhegfbuﬁebmlnﬁgloffph@ﬁyltahwz.gﬁaiyp consi sting of
-CHz- and - CH2CHr EH ecte [5[1% t he group consi sting cycl ooctyl,
1- napht hyl , 1- aé’éﬁgg?ff'ﬁ ically gecep B] S- 1- acenapht henyl ,
bicyclo[351 1. ]hepten- 2-yl, blcyclo[3 1. l]heptyl and
(3aS) - 233a hexah dro nal.en-1-yl. pis an integer fromO to 1;
R5 is nethyl? 3@ Q?n'pgu@/asblp Hé&ﬂf@butl cal ly acceptable salt thereof.
238 WD 2004/ 0225565 Wﬁéﬁ?@ﬂ%@?&@&ﬁnsnﬁmg& NRIRYUSR' @@ -0 C ai m 7 wherein R

is selected § sisting of hydrogen, 1-(3,4-
Idi nmet hoxypheﬁ&?&(h% *f'g'&ﬁlbzﬂg(?a?nl nol- ngpropy%/; 59R2 IS gel ected fromthe group
gonsi ﬁti ng of hydt'muectemrtohmhe gnaubucbr)slsnngﬁaf Hyyndgénlsyhempémw hs I
met hox a am no-n- pro ,
S g e e S S e AT

nmet hoxycar bonyl benzyl - CH3) - phenyl, 4-pyridinyl and 2-(3H i m dazol - 4-
yl}ethyl; 10 algern tivel MD R ,and R2 are both bound to the same
nitrogen atom | R pnd % a{e t akem together with the nitrogen atomto which
they are bourfgrct gxoupsselfected from

2-(1,2,3,4-tet'rahydro-6/ 7- ct oxy-i soqui nolinyl),

1-(4-[(4-chlorop yl } phenyl - netgyl ] - p yrrolldlnyl

1- ( 3- hydr oxy- pylr’NrH(;&I i dinyl), 1-(3-(R)- ?@'@bw’% 320 nyl)

1- ( 4- hydr oxy digiefhexypiieny}-ethyi, :lett(dzyc(aR)onyI methyl, dmethylammo—ethyl and 2-

amino-2-methoxycarbonyl-ethyl;

for
2-(1
1-(4-
1-(3-
1-(3-
1-(3-
but o
1-(3-
1-(3-
1-(3-
1-

R? is selected from the group consisting of hydrogen, methyl, methoxy,

15 ethyl, ethoxycarbonyl-methyl, 2,2,2-triluoroethyl, ethoxy, dimethylaminoethyl, n-
butyl, t-butyl, n-propyl, di(n-butyl)amino-n-propy}, 3-phenyl-n-propyi, 3-(2-
pyridyl}-n-propyl, cyclopropyl, phenyl, 4-fluorophenyl, 4-methylphenyl, 2-
aminophenyl, 4-(t-butoxycarbonylamino-ethyl}-phenyl, 3,4-dimethoxyphenyi, 4-
biphenyl, 2-ethoxyphenyl, 4-((1-phenyl-pyrazol-2-yl)-aminosulfonyl}-phenyl, 4-

20 (aminoethyl}-phenyl, benzyl, benzyloxy, 2-methylbenzyl, 3-methylbenzyl, 4-
methylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 4-methoxybenzyl, 2-
ethoxybenzyl, 3-ethoxybenzyl, 2-bromobenzyl, 3-bromobenzyl, 4-bromobenzyl,
3-chiorobenzyl, 4-chlorobenzyl, 3-iodobenzyl, 2-fluorobenzyl, 3-fluorobenzyl, 4-
fluorobenzyl, 2-trifluoromethyibenzyl, 3-trifluoromethylbenzyl, 4-

25 trifluoromethylbenzyl, 4-trifluoromethoxybenzyl, 4-methoxycarbonyl-benzyl, 2,3-
dimethoxybenzyl, 2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl,
2,5-difluorobenzyl, 3,4-difluorobenzyl, 3,4,5-trimethoxybenzyl, 2,4,6-
timethoxybenzyl, 4-carboxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3.4-

234



5 di net hyl am no- pyr roI [ d| nyl), 1-(4-t-butoxycarbonyl am no-pyrrolidinyl),
(3-(R) -t- butoxycarbonyl am no-pyrrolidinyl), 1-(3-(R)-am no-pyrrolidinyl),
(3-(S)-am no- pyrrolidinyl), 1-(3-(R)-nethylam no-pyrrolidinyl),
(3-(S)-nethyam no- pyrrolidinyl), 1-(3-(S)-ethylam no-pyrrolidinyl),

(4-di met hyl am no-pyrrolidinyl),

1- (3- (N- MY MVORIE - but oxycar bonyl - ami no- pyrrol i di nyl §CIYS24003%63 5 20

di chl orophenyl } 3- net hyl - 5-carboxy-1, 2, 4-triazolyl); O is selected fromthe

group consi sting cycl ooctyl, 1-naphthy|, 1- acenapht henyl,

R- 1- acenapht henyl , S-1-acenapht henyl, bicyclo[3.1.1.]hepten- 2-yl,

bi cycl o[ 3. 1. 1] heptyl and (3aS)-2, 3, 3a, 4,5, 6- hexahydro-| H phenal en-1-yl. or

a phar maceut idmagbrbbenaylp&%f&ﬁmbiltmrmaéthylxﬁwzﬁ,(ﬁ-pr%ylﬁthywQonpound as in Caiml

selected fro the S of - (

acenapht hen- %E&Cﬁ etE‘ 8%?’&%@@&465%“}“!9?%‘”‘?'%#0

phenyl %] ﬁ 3, &N urremmnenyb)bmyB]Z{dbmau#’é-dmemoﬁj-mﬂlahyl)ethyl. 3]:(|4-

acenapht hen- 3-am \/ -{(4-fluoro- 30

phenyl)-1, 3, Q%@P&?&"&?R’g?z{gé‘}@é‘cﬁ'ﬁ%ﬁ‘?‘g 2 e MM 022558

PCT/ US2003/ 02darbéhtanyt; ( faidvoamamihtnethyl; 24(2,5-dimethoxy-2,5-dihydro-

-yi-3-(3-di r .

f1 uoro- phengﬁfyn%" g'n!ﬁtply P%é? psyb'é‘)?'| {)@Xgﬁué)&}l'dh 'ﬂetéﬂ 3-pyridyl-methyl, 4-

3- (3- Ami no- 2 pyridyiryethy) ¢ (3pr-dipipthii- plyn@vl} 24Soromopyrily| 2-4B- (et hyl -

32 3- Det hyi NI gy R SBERR eid AhEBIBEILATTS o7 o

met hyl - napht kédnglethyk; anapnﬂhWI1}nabhtbyl8nmhyleﬂz@4bpi ro[ 4. 5] decan- 4- one;

ﬁyc(er Z)) ac/ thytemggﬂeéd;i%/x&?gen%“% W‘gir @ﬁ{ﬂ?ﬂi’le%gdﬁp P&eﬁ?&e}t@% @?K g] élgz:an 4- one;
3- (3- Am no- 2- (R} hydr oxy- proplll sycteoctyl -1-(4-fluoro-phenyl -1,3,8- 10

triaza-spiro[4. 5]g‘e8an 4- ong
3- (3- Ami no-2- (R} hydhoxy -4 -fluoro-phenyl)-8-1-(S)-(3aS)-
(2,3, 3a,4,5, 6-hexahydro
H- phenal en- 1- H3C 8- t I MeEH,EDI
1-(4-Fluoro-p ketl}%@l) 3-[2- (R} hydroxy 3- (gg%?/?} X§-_ngcl%>en‘yla eth%) propyl ]

8- ( 8- net hyl - AShwdrbvat-S:pyclohekyratethyl, £3-hgdrexy-$-cycloheplyl-methyl, Zpbkroay:- 4- one; 15
1- (4- Fl uoro- Qﬂﬁ%hbg(ﬂﬂgér&@iﬁ&yﬂ)[é?ﬁ%' 3- (3- net hyl am no- pr opyl am no) -

1
1-
1-
1-
1-

15 alternatively when R' and R? are both bound to the same nitrogen atom,
R' and R? are taken together with the nitrogen atom to which they are bound to
form a group selected from 1-(4-(3-trifluoromethyl-phenyl)-piperazinyl), 1-(4-
phenyl-piperidinyl), 1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-
methylenedioxyphenyl-methyl}-piperazinyl), 1-(3-(diethylaminocarbonyl)-

20 piperidinyl), 1-(4-[(4-chlorophenyl)-phenylmethyl]-piperiazinyl), 2-(1,2,3,4-
tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-piperazinyl), 2-(1,2,3,4-
tetrahydro-6, 7-dimethoxy-isoquinolinyl), 4-(2,6-dimethyl-morpholinyl), 1-(4-
benzyl-piperazinyl), 1-morpholinyl, 1-pyrrolidinyl, 1-(2,3-dihydro-pyrrolidinyl), 1-
piperidinyl, 1-(3,5-dimethyl-piperidinyl), 1-(3-hydroxymethyl-piperidinyl), 1-(3-

25  ethoxycarbonyl-piperidinyl), 1-(4-(ethoxycarbonyl)-piperidinyl), 1-imidazoly! and
1-(2-(phenylamino-methyl)-N-pyrrolidinyl);

L' is selected from the group consisting of ~CHz- and ~CH>-CHz-;
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propyl ] - 8- (8- net hyl - napht hal en-1-yl met hyl )-1,

3,8-triaza-spiro[ 4. 5] decan- 4-one;

3-[3-(3-Di net hyl am no- propyl am no) - 2- (R} hydr oxy- propyl ] - 1- (4-fl uoro-

phenyl ) - 8- (8- met hyl - napht hal en- 1-yl met hyl } 1, 3, 8- Ui aza- spi ro( 4. 5] decan- 4- one
and pharmaceutically acceptable salts thereof. 20 10. A conpound of the
formul a MO20RP22PEN R3~-N O (R4)n (1) N R5 ( )o (LEOTAWS2003/02795¢ R6) Q
wherein 240 WD 2004/ 022558 PCT/ US2003/ 027956 R is selected fromthe group
consisting of RAROHOHRA 1T 1 11 -1 -" -tCRCRO,a X- -(CRcR0)1-3 C i
-X WRA and RA RB each RA and Re is independently selected fromthe group
consisting of hydrogen and Cl.al kyY 5 each Rc and R is independently

sel ected fromthe, gkoup consisting of hydrogen, hydroxy, carboxy, Cl4al kyl,
C, 4al koxy, ni trono N( RE) 2, aryl arC 4al kyl , heteroaryl or

het er ocycl oal kyl ; ?e &eé%ro ro%r %%14)1 él%‘f%c[bﬁ‘f@d?aryl or

het er ocycl oal kyl subst et with one or nore
subst i t uent sacenahtreamglic Rt 1- gceeadrwmms-ﬂramndwmremdycyctoae)tyb;pyeny014al kyl, C1_ 10

dal k : t tl | ected f th

aroup. sonsi SRSV E S8 SR e e ERy FnRTRE Ct et From the oroup
consi sting of - NRidfshinte@ér@onNRoRZ, -NR1- C(OJR2, -OR, -SRl, -SOR, -SO02R1,
-S-( 02461§y1} NR B2is 2—_&-&}&2- dal kyl)

or a pharmaceutically acceptable salt thereof.

6. A compound as in Claim 5 wherein
R' is selected from the group consisting of hydrogen, methyl, ethyl, n-
10 propyl, n-butyl, t-butyl, dimethylaminoethyl, benzyl, phenylethyt, 2-(3,4-
dimethoxyphenyl)-ethyl, dimethylamino-ethyl, ethbxycarbonyl-methyl,

o
\Y
0 o
% > < °
HN——<
NH; and 0 :

R?is selected from the group consisting of hydrogen, methyl, methoxy,
ethyl, ethoxycarbonyl-methyi, ethoxy, dimethylaminoethyl, n-butyl, n-propyl,

15  di(n-butyl}amino-n-propyl, 3-phenyl-n-propyl, 3-(2-pyridyl)-n-propyl, cyclopropyl,
phenyl, 4-fluorophenyl, 4-methylphenyl, 2-aminophenyl, 3,4-dimethoxyphenyl,
4-(t-butoxycarbonylamino-ethyl)-phenyl, 4-biphenyl, 2-ethoxyphenyi, 4-((1-
phenyl-pyrazol-2-yl}-aminosulfonyl)-phenyl, 4-(aminoethyl)-phenyl, benzyl,
benzyloxy, 2-methyibenzyl, 3-methylbenzyl, 4-methylbenzyl, 2-methoxybenzyl,

20 3-methoxybenzyl, 4-methoxybenzyl, 2-ethoxybenzyl, 3-ethoxybenzyl, 2-
bromobenzyl, 3-bromobenzyi, 4-bromobenzy!, 3-chiorobenzyl, 4-chlorobenzyl,
3-iodobenzyl, 2-fluorobenzyl, 3-flucrobenzyl, 4-fluorobenzyl, 2-
tnfluoromethylbenzyl, 3-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-
trifluoromethoxybenzyl, 4-methoxycarbonyl-benzyl, 2,3-dimethoxybenzyl, 2,4-

25 dichlorobenzyl, 3,4-dichlorobenzyl, 2,4-difluorobenzyl, 2,5-difluorobenzyl, 3,4,5-
trimethoxybenzyl, 2,4,6-trimethoxybenzyl, 3-nitrobenzyl, 4-nitrobenzyl, 2,4-
dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,5-dimethoxybenzyl, 3,4-
difiuorobenzyl, 3,5-di(trifluoromethyl)}-benzyl, 2-phenylethyl, 2-(4-
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15 C(O O C(CH3)3, SO (Cildal kyl)-NRLR2 and - SO2- (Cl-4al kyl )-NR R2: wherein
the alkyl portion of the -S-(C24al kyl }NRLR2, -SO-(C, .alkyl)-NR R2 or
-S2-(C, _ 4dalkyl }NRLIR2 group is optionally substituted with one or nore
substituents independently selected from carboxy, hydroxy, hydroxyd 4al kyl,
Cl4dal kyl, Cl1- 4al koxycarbonyl or -CONRLIR 2; 20 each Rl and R2 is

i ndepend ™ 2004/03285%ct ed from the group consisting of PUNERWEBHIS6CI- eal kyl ,
Cl4al koxy, cycloal kyl, cycl oal kyl -Cl1. 4al kyl, partially unsaturated
carbocylyl, aryl, ard.,alkyl, arCl al koxy, heleroaryl, heteroaryl-Cl_

4al kyl , heterocycl oal kyl , heterocycl oal kyl - Cl4al kyl, -C(O -C, . 6al kyl,
-C(OCaryl, - C(O-ard4alkyl, -C(Oheteroaryl and -C(O) -heterocycl oal kyl ;

wherein the J I b rt.d car bocycl yl,
aryl, ard. 65?3??&%@'02&9 t)?l{ Iéll'ug(? At?eﬁ% %ﬁt%y%(rgg%%%ﬁ&gﬁggg%?%et her al one or
nyl; -(fvi

part of a subst-fimethaxyphemtisthyl; 3-(2-gilse# Srinetoxyeabhenyle th one or nore
substituent s € e roxy, carboxy,
T MR T A GO AT S

Cl4al kyl , C, Aal'koxy, or one I ) y. nitro, cyano,

-Q(O) - G, - 4al r¥amantanial-Rdayaianybmeihyl, {(3Epimetroay-RE/RIYdT- aal kyl |

N(RE)-C(OC(%},% s F 4- Y1 g 1 | substituted

het er oar yl)san‘i npsul‘hfyg?ly ndgfsgggl?y@ﬁﬁ*gﬁbﬁgl %ﬁ%? 8%2”‘5% élﬁ

PCT/ US2003/ 0pyiggemetayl.i 23 fadimelaylpylifin2-fo-bramapyraylh 244 Sotimethtdund to the sane

nitrogen at oa}ﬁd?)' 2‘:"(9%9%#9{]'@{'5.%k(emnéiwﬂ)gﬁfyl)%km%@lﬁ ip.trogen atomto which
0 form’a he | or het

t hey are bound eroary erocycl oal kyl group; wherein the
het er oaryl ofhiendethys Gagrhthyh 1ipPhigyisegihyls!-G@ci onal |y substituted with one or
nore substit n&did l¥asehenlieskdt 2h, dr oxy, carboxy,
Cl4dal kyl , Clg\gfh ox&gdxggﬁgmm 2 onsllﬁ? tr iq‘&%ng?g%g?ﬁelfw?ri f | uor onet hoxy,
nitro, cyano, N(REh, aryl, it k4, heteroaryl, heterocycl oal kyl,
di (CL. $) al kyl am nepgar bop autidxycar bonyl or aryl am no- Cl4al kyl ;
wherein the aryl, ard 47 Raryl or heterocycl oal kyl substituent is
optionally furtheg@@ one or nore 10 substituents
i ndependapt | ynefgl, Beted fFom getl,  hy g8 BydroxycSeRopentyCriethpl Kyl
Cl. 4al koxy, trifluoromethyl, trifl oro?{rehggx ,yC%i ?ﬁ? %’%noﬁ N(RE) 2 or
substi t ut ed 2§ﬁw%v:3-m&h@¥vhmﬁmh ggﬁ%‘f’f”fy' 'ﬁ\!‘i"hﬁﬂtwt”ﬁ%‘hﬂﬁ@ﬂ% are one or nore
i ndependent | ghentgy-@Bfied from hal ogen, hydroxy, carboxy, Cl4al kyl, Clral koxy,
trifluoronethyl, trifluoromethoxy, nitro, cyano or N(REh; 15 R3 is sel ected
fromthe group consisting of aryl, arCl.sal kyl and

alterratively when R’ and R? are both bound to the same nitrogen atom,

15 R’ and R? are taken together with the nitrogen atom to which they are bound to
form a group selected from 1-(4-(3-trifluoromethyl-phenyl}-piperazinyl), 1-(4-
phenyl-piperidinyl), 1-(4-piperidinyl-piperidinyl), 1-(4-(3,4-
methylenedioxyphenyl-methyl)-piperazinyl), 1-(3-(diethylaminocarbonyl)-
piperidinyl), 1-(4-[(4-chlorophenyl}-phenyimethyl]-piperiazinyl), 2-(1,2,3 4-

20 tetrahydro-isoquinolinyl), 1-(4-t-butoxycarbonyl-piperazinyl), 2-(1,2,3,4-
tetrahydro-6,7-dimethoxy-isoquinolinyl), 4-(2,6-dimethyl-morpholinyl), 1-(4-
benzyl-piperazinyl), 1-(3,5-dimethyl-piperidiny!), 1-(3-hydroxymethyl-
piperidinyl), 1-(3-ethoxycarbonyl-piperidinyl), 1-(4-(ethoxycarbonyl)-piperidinyl),
1-piperidinyl, 1-morpholinyl, 1-pyrrolidinyl, 1-imidazolyl, 1-(2,3-dihydro-

25 pyrrolidinyl), and 1-(2-(phenylamino-methyl}-N-pyrrolidinyl);

p is aninteger from 0 to 1;
R’ is selected from the group consisting of methyl, n-propyl and
trifluoromethyl;
or a pharmaceultically acceptable salt thereof.
30
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heteroaryl; wherein the aryl, arCl.6al kyl or heteroaryl group is optionally
substituted with one or nore substituents independently selected from

hal ogen, hydroxy, carboxy, Cl.4alkyl, Cl4al koxy, trifluoronethyl,
trifluoromethoxy, nitro, cyano or N(REh; 20 n is an integer fromO to 2; R4

I's sel ec he group consisting of hydroxy, C hydr oxy
Rﬁgzo&{f@?%s& ﬁ]{@l‘/t?ﬁbosﬁ?ﬂss

substitute mis an integer fromO0O to 1; sel ected fromthe
group consi sting of Cl- 6al kyl and C3. 6al kenyl; 25 wherein the doubl e bond
of the C36al kenyl group is at |east one carbon atom renoved fromthe
attachnment point to the N atom and wherein the Cl.6al kyl or C3.sal kenyl
group is optionally substituted with one to two substituents independently
sel ect ed frof hydre@mpound 3fgp &laimp vheraly| . | uori nated Cl$al kyl or

Cl4al koxy; e 30 o5 29, gq ér_,?yp t he group consisting of cycl oal kyl,
partially wunsaturate ar bocyc , aryl, heteroaryl and heterocycl oaI kyl ;

242 WD 2004/ 022579 RUS2003/ 027956 p is an integer from0O to 5; RS is

sel ected from t hey'el Qiiedd . hal ogen, Cl4al kyt,
Cl. 6al koxy, nitro, gg anoeg llIi\lsﬁlilll'«% f&%ﬁ@gﬁ% %Qﬁ Qﬁ?%“l uor omet hoxy, Cl.

4al koxycaﬁboﬁwethoxmel\ﬁ-q-@' 1@(52dlmﬁ‘8hmpﬁw')-ﬂ@ anRerApo-nPrepyls an i nt eger
fromO0 to 1, R6 I8 isS@hfa@idn] th@B}ohB%?&rsQH&oﬁﬂ&%béﬁ Infih fn buWr%)-o -R7; L2 is

selected fromthe group consistin | Kyl = yl -, -C2.
6al kynyl -, Oydroxys;:propwnmethw(y@mapv{ymthy'amlcqn@wwwmlhyianmp al kyl - S-,

~0- Cl. 6al kyl - baiSER 0 s
-SOZNH-? RSN A 4a|¥ Mm’"aﬁ’@% Mh&é ib”tgxk ) @}éoz- ‘430 and
_0C(0)-: Rrethy, %—entrew@u 4 -PSHRoKYFaragAYBENBYh H@th@\eavl 4pyidinybarti al | y

unsat ur atygd 1qa@mefyxfsrlbuhyn- ?Hﬂdl%'éﬁ&b(ah!ﬁﬁn&é&ﬁ& W)—e@l?ﬂ het er ocycl oal kyl ;
wherein the aryl, ‘partia ynsatyrated carb , cycl oal kyl, heteroaryl

or heterocycl oal I@Wma‘dﬁﬁweﬁ‘g GEHR #g1both @H%Pﬁ %QS@P W’?Q@‘"@i‘@"-or nor e
substi t uent s R BRlERFEATE @lkkh wgéﬁaesw.hﬂﬁé AltkofendTdh YEWRKY the aleltdid tohal ogen,

Cl. 6al kyl , Cflodrfglakoxy nitrao, 3/
group selected from 2-(1,2 3 ,4-tetrahydro-6,7-dimethoxy-isoquinolinyl),
1-(4-[(4-chlorophenyl)-phenyl-methyl]-piperazinyl), 1-pyrrolidinyl, 1-(3-hydroxy-

15  pyrrolidinyl), 1-(3-(S)-hydroxy-pyrrolidiny!), 1-(3-(R)-hydroxy-pyrrolidinyl), 1-(4-
hydroxy-piperidinyl), 1-(3-(R)-dimethylamino-pyrrolidinyl), 1-(4-t-
butoxycarbonylami..o-pyrrolidinyl), 1-(3-(R)-t-butoxycarbonylamino-pyrrolidinyl),
1-(3-(R)-amino-pyrrolidinyl), 1-(3-(S)-amino-pyrrolidinyl), 1-(3-(R)-methylamino-
pyrrolidinyl), 1-(3-(S)-methylamino-pyrrolidinyl), 1-(3-(S)-ethylamino-

20 pyrrolidinyl), 1-(4-dimethylamino-pyrrolidinyl), 1-(3-(N-methyl-N-t-
butoxycarbonyl-amino-pyrrolidinyl) or 1-(2-(3,5-dichlorophenyl}-3-methyl-5-
carboxy-1,2,4-triazolyl);

R?is selected from the group consisting of phenyl and 4-fluorophenyl;
L'is selected from the group consisting of -CHz- and -CHCHg-;

25 is selected from the group consisting cyclooctyl, 1-naphthyl, 1-

acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthenyl, bicyclo[3.1.1.}hepten-
2-yi, bicyclo[3.1.1]Jheptyl and (3aS)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl.
pis anintegerfrom0to 1;
R®is methyl;
30 qis 0;
or a pharmaceutically acceptable salt thereof.
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N(RE) 2, trifluoronmethyl, trifluoronmethoxy, C1.4al koxycarbonyl, -SO -N(REh
and - C(ON(RE)2; or a pharmaceutically acceptable salt thereof. 20 11. A
pharmaceutical conposition conprising a pharnaceutically acceptable carrier
and a conpound of Claim11. 12. A pharmaceutical conposition nmade by m xi ng a
compound of Claim| and a pharmaceutically acceptable carrier. 13. A
process M2MRPRY a phar maceutical conposition comfGYHY3 ﬁ’ﬂ??ﬁng a
conpound of Claim1l and a pharmaceutically acceptable carrier. 243 14. Use
of the compound of Caim1l in the manufacture of a medi canent for the
treatment of a disorder nediated by the ORL-1 receptor. 15. Use of C aim 14,
wherein the disorder nediated by the ORL-1 receptor is selected fromthe
group consisting of anxi ety, depression, panic, mania, denmentia, bipolar

di sorder, sta abu r hi& pain, acute pain, chronic pain,
m gr ai ne, ? Meas 'p§ﬁ6§?g&' ésec i zophreni a, epilepsy, hypertension,

obesity, eat i ng Rdissemledteuirpmdheagmungeonscﬂm@dtmdrpgmn@ dc arrhythm a,
irritable bo urinary incontinence, adrenal

di sorders, {f‘fﬁgﬁp}/@g\e@ﬁqﬂhﬁg&g 83 psrg‘?yi\DD) attention deficit

hyperacti ity di R iscketecled Boid)the gioup eonsistingofthydmgere methyhprooty @- cogni ti on,

i nproved ne anc | JS dmceut i cal
conpositi on%@%ﬁpﬁggﬁ%&m ré?ﬁt}# %%trcﬁa%nnyﬁ%ro%&egn\%g&@ﬂ{ F8r the

treat nent of prapyli N-owethy-N-trbabxycationyj-atnine-roRhyl13-nikatoizyr4- 17. Use of the
conpound of ture of a ' tf he treatnment of
a condition Seﬁo?té@bww %ﬁgﬁ)ﬂs{ %@Fﬁg’déé‘?a"ggﬁl"@'f’gk' epressi on,

pani ¢, nani aylretbytenti a, bi pol ar di sorder, subst ance abuse, neuropathic pain,

acute pgpn, chrgqﬁatﬁawhﬁwhgﬁz;ensqm%sm PSR R

schi zophreni a on s eat1 ng ~di sorders, cravings,
di abet es, caRidarwdR care ta)(erhwgaher withithe abbgpnmm fo \dytrtdmgym!? bouche' s di sease,

oL A SO AGARD <o BORERGh 5 201 ARk By Sy SRklblnf! SorCCT (40D
i npr oved cogH‘t-l(Wlorpn'mﬂWE@nmhy] mmramb)m pyraligingli &-63-hydroxy18. Use of the
= ondi t1 on DD, o LATBRLACIIMD, Do frdBO pRelEm, 1 Ry he T reatrent of
15  dimethylamino-pyrrolidinyl), 1 (4 t-butoxycarbonylammo -pyrrolidinyl), (3 (R)-t-
butoxycarbonylamino-pyrrolidinyl), 1-(3-(R)}-amino-pyrrolidinyt), 1-(3-(S)-amino-
pyrrolidinyl), 1-(3-(R}-methylamino-pyrrolidinyl), 1-(3-(S)-methyamino-
pyrrolidinyl), 1-(3-(S)-ethylamino-pyrrolidinyl), 1-(4-dimethylamino-pyrrolidinyl),
1-(3-(N-methyl-N-t-butoxycarbonyl-amino-pyrrolidinyl) or 1-(2-(3,5-
20 dichiorophenyl)-3-methyl-5-carboxy-1,2,4-triazolyl);

is selected from the group consisting cyclooctyl, 1-naphthyi, 1-

acenaphthenyl, R-1-acenaphthenyl, S-1-acenaphthenyl, bicyclo[3.1.1.]Jhepten-
2-yi, bicyclo[3.1.1]heptyl and (3aS)-2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl.
or a pharmaceutically acceptable salt thereof.
25
9. A compound as in Claim 1 selected from the group consisting of
8-(R) acenaphthen-1-yi-3-(3-amino-2-(S)-hydroxy-propyl)-1-(4-fluoro-
phenyi)-1,3,8-triaza-spiro[4.5]decan-4-one;
8-(R) acenaphthen-1-yl-3-(3-amino-2-(R)-hydroxy-propyl}-1-(4-fluoro-
30 phenyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
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depression, panic, mania, denentia, bipolar disorder, substance abuse,

neur opathic pain, acute pain, chronic pain, mgraine, asthma, cough,
psychosi s, schizophrenia, epilepsy, hypertension, obesity, eating

di sorders, cravings, diabetes, cardiac arrhythma, irritable bowel
syndrone, Crohn's di sease, urinary incontinence, adrenal disorders,

at t ent i o'WQORR2858di sorder (ADD), attention deficit PYHERABRPP¢y di sorder
(ADHD), Al zheiner's di sease, inproved cognition, inproved nenory and 244
nood stabilization. 19. The use of a compound as in Claimt for the
preparation of a nedicanment for the treatnent of (a) anxiety, (b)
depression, (c) panic, (d) mania. (e) denentia, (f) bipolar disorder, (9)

substance abuse, dMA@%ﬁﬁaﬁ-hiyﬁ@émhﬁxhy{amno@mm drakypropy)-£fa oni ¢ pain, (k)
m graine, (I) asthm (r% ,cough., né sychosi s, {o) schi zophreni a, (p)

epi | epsy, (qf'"‘l’f_?‘t?@?'ﬁ'@ﬁﬁ' #az3-FRirolfyal ?@B‘,‘“{"@)_ eating disorders, (t)
Syndr o, (), Cramar e B e mamee ™ 2) " adr ena

di sor der s, (aaem%a'erbhv'r"swveréﬁ%&%%f%%ﬁﬁeceme: (bb) attention deficit
Cobn L1one (Le). L mor g e T L oot o i & subject in
need the’reoﬂe@bﬁwpﬂgﬁﬁﬂﬂo\ﬂfﬂs‘%f?Pﬁé“?%r%‘?lg-f’l%@a’t}”?@iN RB~N O 3-R4) n (E)
N :j( \r/]\hter ein R|3 igs mh@@b?ﬁeiﬁ.nQp}.(bm%;.g%mﬁg?@(mmgatgxpﬁ-(w?/I , arC, _. 6al kyl
an et eroaryl ; erei.n the , . 6al ky. eteroaryl group is
optional |y §§$§Weﬂ'{y§ﬂpwdt"ﬁ1'@Eﬁé%\"ﬁ{%pé"aﬁﬁéﬂ[ﬁ@@ﬂ?@ Mfependent |y sel ect ed
from hal ogen, hy3Eomyino-24R Jrydsoxy-plopfipsleydicoctylk1-Mefidorocpheniyn-1 f3lgior orret hyi
trifluorag th%é%’-’sgﬂé@ﬁ cyano or N(RE)2; each RE is 1 ndependently sel ected

from hydrQgef $PON% is an integer fromO0 to 2;
3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-1-(S)}-(3aS)-

(2,3,3a,4,5,6-hexahydro-1H-phenalen-1-yl)-1,3,8-triaza-spiro[4.5]decan-4-one;
1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-hydroxy-propylamino}-propyi}-
8-{8-methyl-naphthalen- 1-yimethyl)-1,3,8-triaza-spiro[4.5)decan-4-one;
15 1-(4-Fluoro-phenyl)-3-[2-(R)-hydroxy-3-(3-methylamino-propylamino)-
propyl])-8-(8-methyl-naphthalen-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one;
3-[3-(3-Dimethylamino-propylamino)-2-(R)-hydroxy-propyi}-1-(4-fluoro-
phenyi)-8-(8-methyl-naphthalen-1-yimethyl)-1,3,8-triaza-spiro[4.5]decan-4-one
and pharmaceutically acceptable salts thereof.
20 '
10. A compound of the formula (l)

wherein
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R4 is selected fromthe group consisting of hydroxy, C, -0alkyl and hydroxy
substituted C, .4al kyl; 245 WO 20114/ 022558 PCTI US20031 027956 Y is sel ected
fromthe group consisting of hydrogen, Cl.4alkyl, t 3 (R5)P butoxycarbonyl
and (R mis an integer fromO to 1; L' is selected fromthe group

consi sting of Cldal kyl and Cal kenyl; 5 wherein the doubl e bond of the

Cal keny| WRBMOR2EB 5t " | east one carbon atom renoved TCPPPRE?E achnent
point to the N atom and wherein the Cl4al kyl or C'al kenyl group is
optionally substituted with one to two substituents independently sel ected
from hydroxy, fluoro, Cl-5alkyl, fluorinated Cl-6al kyl or Cl4al koxy; 10 O
Is selected fromthe group consisting of cycl oal kyl, part lally unsaturated
carbocycl yl, ar yIR® isssiestenfrom thagebupebasistiog of oal kyl ; is an integer fromO
to 5; R5 is selected fromthe group consisting of Q/ﬁplroxy, car boxy, hal ogen,
C aal kyl hydrox?k stituted Cl.6al kyl, Cl4al ko nitro, cyano, NRLR2, 15

trifluoronet gL,_cu HgrfRMpl-baxy, Co a.kd@)ﬁn?am nyé.,_x- SO NR R2, SOz-NR R2

and - C(0} NR g an |nteger from o 1; i} ected from the group
consisting o L2 is cted fromt oup consisting o

i Sti f ( BYRL-R7: L2 is swidected f h& f
- Cl4al kyl -, - I N( C, Aal kyI ) -
_Qtdal kyl -O, - o~ E’E%ﬁ'd. R '?%‘-"63‘%?}5{"}%%{,“’fﬁ°§'9ﬁﬂ%’§%§?qs?%9cf'cz4a| Kyl -
- S- Cmal kyl - Shydrege@and C130RNH-, SO2N( Cl4al kyl ) - -NH SQ2-, - N(Cl4al kyl ) SOr,

SO0 2 -0 e B ol bSO IIE R B Age !

het Fro;:ic: Oﬁhiqrbgemmaswmamwy &hybikyl, (25al\sxmy1mm Icyanonﬁéﬁiwralylfad ca[)b;)c%/c![ ylj
cycl oa iyS a substitute
/oo PR AR eflnlB FUBUELBRY U S WSy L) |

wi th one or epen om hydr oxy, carboxy,
hal ogen, C1- betetopty) ormwyd%",(yl athSIib?ntG%/milona“y IS(JM)UE,d withidnewor onet hyl ,

trifluor omet fogyeupChhdinserenbdy eiectedon MRy 2c#bsky; ¢ GafiNe RE) 2;

10  salkoxy, nitro, cyano or N(RF);

each Rt is independently selected from the group consisting of
hydrogen and Ci4alkyt;

X is selected from the group consisting of -NR'R?, -C(O)-NR'R?, -NR'-
C(O}R? -OR', -SR', -SOR", -SO;R’, -S-(C4alkyl)-NR'R?, -S-(C,alkyl)-

15 C(O)O-C(CHa)s, -SO-(Cy4alkyl)-NR'R? and -SO,-(C14alkyl)-NR'R?; wherein the
alkyl portion of the -S-(Co.4alkyl)-NR'R?, -SO-(C4alkyl}-NR'R? or -SO-(C:.
satky!-NR'R? group is optionally substituted with one or more substituents
independently selected from carboxy, hydroxy, hydroxyCi.4alkyl, C1salkyt, Cy.
salkoxycarbonyl or -CONR'R?;

20 each R* and R? is independently selected from the group consisting of
hydrogen, C1.salkyl, Cqgalkoxy, cycloalkyl, cycloalkyl-Cq4alkyl, partially
unsaturated carbocylyt, aryl, arC,alkyl, arC44alkoxy, heteroaryl, heteroaryl-C,.
+alkyl, heterocycloalkyl, heterocycloalkyl-Cq4alkyl, -C(O)-C,.¢alkyl, -C(O)-aryi, -
C{O}-arC,4alkyt, -C(O)-heteroaryl and -C(O)-heterocycloalkyl; wherein the C;.

25 aalkyl, cycloalkyl, partially unsaturated carbocyclyl, aryl, arC,.galkyl, heteroaryl
or heterocycloalkyl group, whether alone or part of a substituent group, is
optionally substituted with one or more substituents independently selected
from halogen, hydroxy, carboxy, Cs4alkyl, C,4alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano, -C(O)-Calkyl, C14alkoxycarbonyl, N(RF),,

30 N(RE)-Cialkyl, N(RE)-C(O)C(CHa)y, aryl, aryloxy, cycloalkyl, heteroaryl, ary!
substituted heteroarylaminosulfonyl or C,salkylthio;
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246 WD 20041022558 PCTI US2003/ 027956 or a pharnmaceutically acceptable salt
thereof. 21. A conpound of the formula (E) O /--NR3-~-NO JR4) (E) NY
5 wherein R3 is selected fromthe group consisting of aryl, arCl.sal kyl and
het eroaryl; wherein the aryl, arCl.sal kyl or heteroaryl group is optionally
substituted with one or nore substituents independently selected from

hal ogen WOJ@RIB8 car boxy, Cl.al kyl, Claal koxy, tri PEUBPEMERIR 10
trifluoronmethoxy, nitro, cyano or N(REh; each RE is independently selected
fromhydrogen or Cl.alkyl; nis an integer fromO to 2; R4 is selected from
t he group consisting of hydroxy, Cl4alkyl and hydroxy substituted
Cl-4alkyl; 15 Y is selected fromthe group consisting of hydrogen, Cl4alkyl,
t- but oxycar bonydhermastelyRind R’ Bhi R? 8/ boltRGAY 1d theBarfe hittoden dtomi S Sel ect ed
fromthe groyp copsisting of Cl. bal kyl and CyEal kenyl; wherein the double
bond of theRcCarkBnye ‘ﬁ‘ﬁagpe}@”é{'ﬁh‘FEQ&'PQ%%O’BA?BB'FP Q%Mﬁ{e boynd oved from the
attachnent p@inid hetedodrii@r het oafkiichrodpe whérBintthehdtdrabdgydr or  Cual kenyl group

i s optional bé‘F ubst it ugtred W ttlon(é@e &ot t V\é) subst Irt uent s @r&d&gendent |y
sel ected fr W%f PYRID PRlionglly. syibstitvied with opg or mpre SUksHUgalS iy | or
Cl- aal kosy; indégendéhtyQQitcied fomthaldgdn, Hpa@Q3 LABAEH6, sakkyl, €, Morgt ed from the
oD oS! B ety dpo oo SHs cereoGthomg o Y Y
arC,4alkyl, heteroaryl, heterocycloalkyl, di(C;.s)alkylamino-carbonyi, t-
butoxycarbonyl or arylamino-Cyalkyt; wherein the aryl, arC,4alkyl, heteroaryl
or heterocycloalkyl substituent is optionally further substituted with one or more
10  substituents independently selected from halogen, hydroxy, carboxy, Cy4alkyl,
Ci4alkoxy, trifluoromethyl, trifluoromethoxy, nitro, cyano, N(RF), or substituted
phenyl; wherein the substituents on the phenyl are one or more independently
selected from halogen, hydroxy, carboxy, Ci4alkyl, Cq4alkoxy, trifluoromethyi,
trifluoromethoxy, nitro, cyano or N(RE),;
15 R? is selected from the group consisting of aryl, arC,galky! and
heteroaryl; wherein the aryl, arCqgalkyl or heteroaryl group is optionally
substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, Cy4alkyl, C,salkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano or N(RE)Z;
20 n is an integer from 0 to 2,
R* is selected from the group consisting of hydroxy, Ci4alkyl and
hydroxy substituted Ci4alkyl;
m is an integer from 0 to 1;
L' is selected from the group consisting of C,.galky! and Casalkenys;
25 wherein the double bond of the Cj galkenyl group is at least one carbon atom
removed from the attachment point to the N atom; and wherein the C,galky or
Cagalkenyl group is optionally substituted with one to two substituents
independently selected from hydroxy, fluoro, C4.galkyl, fluorinated C¢alkyl or
Ci¢alkoxy,;

30 is selected from the group consisting of cycloalkyl, partially

unsaturated carbocyclyl, aryl, heteroaryl and heterocycloalkyl;
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R5 is selected fromthe group consisting of hydroxy, carboxy, hal ogen,

Ct 4al kyl , Cl6al koxy, nitro, cyano, NR R2, trifluoronmethyl, trifluoronethoxy,
Cl - 4al koxycarbonyl, -SONR R2, -SO2-NR R2 and -C(O-NR R2; g is an integer
fromO to 1; R6 is selected fromthe group consisting of -(L2)o0.1-R7; L2 is

sel ecte group consisting of -Cl$al kyl - - C2-
6al kyrts‘wa 8"%529% . -NH, -N(d 4al kyl)-, -CI 4al kyl %’Z‘l’g}"@@ﬁ}%w S,
-0 C1. 6al kyl - -S-Cl. 6al kyI -, -0-C2%al kyl -0, -S-C2-6al kyl-S-, - SOZ-,
- SO2NH-, -SozN(C14aI kyl)-, -NHS2-, -Nd 4a| kyl ) SOr. -C(O)-O and

-OC0)-; R7 is selected fromthe group consisting of aryl, partially
unsaturated carbocyclyl, cycloal kyl, heteroaryl and heterocycl oal kyl;
wherein the arylpis apéxnegeafrblyoméaturat ed carbocycl yl, cycl oal kyl, heteroaryl

het | oal t
or et er oyl 021 oMo BBy IR SoRapulagene o1 more
tClSB?: kyl, CEC&aiky(,diéo;{alkm;y;gmm, C%NR R? h%??ﬁén@%%g |tﬁﬂmdmrmtmc( gm‘f\l( -
rifluorome 1052 2and - ; or a
h T ARy earbf ORI R b d of
g ?gni(r:nelr{ﬁol 2- (i?qh;adn@egerfm?m;yb)l 1- (ezlefl uor o- phe(rzlylrrg)ogn(8orret hyl -
napht hal en-| - yi ”ﬁﬂ‘.?&@%téuoffmﬁmte P EoRBLIRR bf(Z455eAN: 4- one and

phar maceuti cal | y accCe 5 ere A pharmaceuti cal conposition
conprising a phal? nsasm»'laddmiﬂ he groop poristiag ofacuaﬁcyl - afelseBcep@-, -Co.

cthyl ) -1, 3, SR PO ML A B e B R Coeptabl &
sal ts t her ee$-Ci2ag1-, -O-Czsalkyl-O-, -S -Cosalkyl-S-, -SO3-, -SO,NH-, -SO2N(C44alkyl)-,
10 -NH-SOz, -N(C1.4alkyl)-SOs-, -C(0)-O- and -O-C(O)-;

R’ is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl
group is optionally substituted with one or more substituents independently

15 selected from hydroxy, carboxy, halogen, Ci.salkyl, Cigalkoxy, nitro, cyano,
N(RE)Z, trifluoromethyl, trifluoromethoxy, Cy4atkoxycarbonyl, '302-N(RE)2 and -
C(O}N(R):;

or a pharmaceutically acceptable salt thereof.

20 11. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier and a compound of Claim 1.

12. A pharmaceutical composition made by mixing a compound of Claim 1
and a pharmaceutically acceptable carrier.

25
13. A process for making a pharmaceutical composition comprising mixing a
compound of Claim 1 and a pharmaceutically acceptable carrier.
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14.  Use of the compound of Claim 1 in the manufacture of a medicament for

the treatment of a disorder mediated by the ORL-1 receptor.

15.  Use of Claim 14, wherein the disorder mediated by the ORL-1 receptor is
selected from the group consisting of anxiety, depression, panic, mania, dementia,
bipolar disorder, substance abuse, neuropathic pain, acute pain, chronic pain,
migraine, -asthma, cough, psychosis, schizophrenia, epilepsy, hypertension, obesity,
eating disorders, cravings, diabetes, cardiac arrhythmia, irritable bowel syndrome,
Crohn's disease, urinary incontinence, adrenal disorders, attention deficit disorder
(ADD), attention deficit hyperactivity disorder (ADHD), Alzheimer's disease,

improved cognition, improved memory and mood stabilization.

16.  Use of the pharmaceutical composition of Claim 11 in the manufacture

of a medicament for the treatment of a disorder mediated by the ORL-1 receptor.

17.  Use of the compound of Claim 1 in the manufacture of 2 medicament for the
treatment of a condition selected from the group consisting of anxiety, depression,
panic, mania, dementia, bipolar disorder, substance abuse, neuropathic pain, acute
pain, chronic pain, migraine, asthma, cough, psychosis, schizophrenia, epilepsy,
hypertension, obesity, eating disorders, cravings, diabetes, cardiac arrhythmia,
irritable bowel syndrome, Crohn's disease, urinary incontinence, adrenal disorders,
attention deficit disorder (ADD), attention deficit hyperactivity disorder (ADHD),
Alzheimer's disease, improved cognition, improved memory and mood

stabilization.

18. Use of the compound of Claim 7 in the manufacture of a medicament for
the treatment of a condition selected from the group consisting of anxiety,
depression, panic, mania, dementia, bipolar disorder, substance abuse, neuropathic
pain, acute pain, chronic pain, migraine, asthma, cough, psychosis, schizophrenia,
epilepsy, hypertension, obesity, eating disorders, cravings, diabetes, cardiac
arrhythmia, irritable bowel syndrome, Crohn's disease, urinary incontinence,
adrenal disorders, attention deficit disorder (ADD), attention deficit hyperactivity
disorder (ADHD), Alzheimer's disease, improved cognition, improved memory and
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mood stabilization.

19. The use of a compound as in Claim 1 for the preparation of a
medicament for the treatment of (a) anxiety, (b) depression, (c) panic, (d)
mania, (e) dementia, (f) bipolar disorder, (g) substance abuse, (h) neuropathic
pain, (i} acute pain, (j) chronic pain; (k) migraine, (I) asthma, (m) cough, (n)
psychosis, (0) schizophrenia, (p) epilepsy, (q) hypertension, (r) obesity, (s)
eating disorders, (t) cravings, (u) diabetes, (v) cardiac arrhythmia, (w) irritable
bowel syndrome, (x) Crohn's disease, (y) urinary incontinence, (z) adrenal
disorders, (aa) attention deficit disorder (ADD), (bb) attention deficit
hyperactivity disorder (ADHD), {cc) Alzheimer's disease, for (dd) improved
cognition, (ee) improved memory or (ff) mood stabilization, in a subject in need

thereof.

20. A compound of the formula (E)

wherein

R’ is selected from the group consisting of aryl, arCi.¢alkyl and
heteroaryl; wherein the aryl, arC,galkyl or heteroaryt group is optionally
substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, Cisalkyl, Cisalkoxy, tiifluoromethyi,
wrifluoromethoxy, nitro, cyano or N(RF),;

each REis independently selected from hydrogen or C,Qalkyk:

n is an integer from 0 to 2;

R* is selected from the group consisting of hydroxy, C,4alkyl and
hydroxy substituted Cqsalkyl;
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Y is selected from the group consisting of hydrogen, Cq4alkyl, t-

(R,
-§—(L‘)m 6
butoxycarbonyl and (R,

m is an integer from 0 to 1;
L' is selected from the group consisting of C.¢alkyl and Cj¢alkenyi;

5 wherein the double bond of the C3 ¢alkenyl group is at least one carbon atom
removed from the attachment point to the N atom; and wherein the C,_salky! or
Csealkenyl group is optionally substituted with one to two substituents
independently selected from hydroxy, fluoro, C.¢alkyl, fluorinated C,¢alkyl or
C,¢alkoxy;

10 \ is selected from the group consisting of cycloalkyl, partially

unsaturated carbocyclyl, aryl, heteroaryl and heterocycloalkyl,

p is an integer from 0 to 5; '

R®is selected from the group consisting of hydroxy, carboxy, halogen,
C1.salkyl, hydroxy substituted Cs¢alkyl, C1.¢alkoxy, nitro, cyano, NR'R?,

15  trifluoromethyl, trifluoromethoxy, C14alkoxycarbonyl, -SO-NR'R?, -SO,-NR'R?

and -C{O)-NR'R?;
g is aninteger from 0 to 1;
R® is selected from the group consisting of -(L%).+-R’;
L?is selected from the group consisting of -C,_galkyl-, -Co4atkenyl-, -C,.

20 galkynyl-, -O-, -S-, -NH-, -N(C14alkyl)-, -C4galkyl-O-, -C4¢alkyl-S-, -O-C; galkyl-,
-S-Cygalkyl-, -O-Cgalkyl-O-, -S-Co¢alkyl-S-, -SOy-, -SO,NH-, -SO,N(C;_4alkyl)-,
-NH-80.-, -N(C1.4alkyl}-SO,, -C(O)-0O- and -O-C(O})-;

R is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,

25 Dpartially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycloalkyl
group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, C,salkyl, Cqgalkoxy, nitro, cyano,
N(RE),, trifluoromethyl, trifluoromethoxy, C,4alkoxycarbonyl, -SO2-N(RF), and -
C(OFN(RE);
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or a pharmaceutically acceptable salt thereof.

21. A compound of the formula (E)

5 wherein
R? is selected from the group consisting of aryl, arCy.alkyl and
heteroaryl; wherein the aryl, arCy.salkyl or heteroaryl group is optionally
substituted with one or more substituents independently selected from
halogen, hydroxy, carboxy, Ci4alkyl, Cq4alkoxy, trifluoromethyl,
10 triflucromethoxy, nitro, cyano or N(RE),;
each RE is independently selected from hydrogen or Cqalky;
nis an integer from 0 to 2;
R* is selected from the group consisting of hydroxy, Cy4alkyl and
hydroxy substituted C,4alkyl;
15 Y is selected from the group consisting of hydrogen, Cq_alkyl, t-

(R%)p
-§—<L‘)m .
butoxycarbonyl and R )q;

m is an integer from O to 1;
L'is selected from the group consisting of Cy.salkyl and Cye¢alkenyl;
wherein the double bond of the Cj¢alkenyl group is at least one carbon atom
20 removed from the attachment point to the N atom; and wherein the Cgalkyl or
Cssalkenyl group is optionally substituted with one to two substituents
independently selected from hydroxy, fluoro, Cy¢alkyl, fluorinated C,.¢alkyl or
Cigalkoxy;
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is selected from the group consisting of cycloalkyl, partially

unsaturated carbocyclyl, aryl, heteroaryl and heterocycloalkyl,

pis an integer from 0 to 5;

R® is selected from the group consisting of hydroxy, carboxy, halogen,
C¢alkyl, Cysalkoxy, nitro, cyano, NR'R?, trifluoromethyl, trifluoromethoxy, C.
salkoxycarbonyl, -SO-NR'R?, -S0,-NR'R? and -C(0)-NR'R?%;

g is an integer from O to 1;

R is selected from the group consisting of -(LZ)M-R7;

L% is selected from the group consisting of -C4alkyl-, -Co4alkenyl-, -C,.
galkynyl-, -O-, -S-, -NH-, -N(C,4alkyl}-, -C1salkyl-O-, -C,¢alkyl-S-, -O-C¢alkyl-,
-S-Cgalkyl-, -O-Cagalkyl-O-, -S-Cogalkyl-S-, -SO2-, -SO,NH-, -SO,N(C14alkyl)-,
-NH-§02-, -N(C14alkyl)-SO2-, -C(O)-O- and -O-C'(O)-;

R is selected from the group consisting of aryl, partially unsaturated
carbocyclyl, cycloalkyl, heteroaryl and heterocycloalkyl; wherein the aryl,
partially unsaturated carbocyclyl, cycloalkyl, heteroaryl or heterocycioalkyl
group is optionally substituted with one or more substituents independently
selected from hydroxy, carboxy, halogen, C1galkyl, Cqgalkoxy, nitro, cyano,
N(RE),, trifluoromethyt, trifluoromethoxy, Cs4alkoxycarbonyl, -SO>-N(RE), and -
C(O)-N(R%)z;

or a pharmaceutically acceptable salt thereof,

22, A compound of 3-(3-Amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-(8-methyl-
naphthalen-1-ylmethyl)-1,3,8-triaza-spiro[4.5]decan-4-one and pharmaceutically acceptable salts
thereof.

23. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and 3-(3-

amino-2-(R)-hydroxy-propyl)-1-(4-fluoro-phenyl)-8-(8-methyl-naphthalen-1-ylmethyl)-1,3 ,8-triaza-
spiro[4.5]decan-4-one and pharmaceutically acceptable salts thereof.
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