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4- TETRAZOLYL- 4PHENYLPI PERI DI NE DERI VATI VES FOR
TREATI NG PAIN This application clainms the benefit of
U.S. provisional application Serial No. 60/ 427 381,

wo fdol@gishovenber 18, 2002, U.S. provisionalyp

Serial 5 No. 60/460,278, filed April 3, 20 g &@&U S.
provi sional application Serial No. 60/488,488 filed
Jul'y 17, 2003, .the entire disclosure of each of which
|s | { ty
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relates to 4-Tetrazolyl - 4-phenyl pi peridine 10

Compound itihons.c Il S an effecti e :am
of ' 4. Tape SRR AR kBRI 3 O A BisnEliRt
thgﬂssf (ﬁnednkﬁz\éﬂﬁéﬂ 1802002, W.SeprbvisignilapplicatiodlSatat hea in
ani mal__conpri si ng admi ni stering to an ani nal
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hemmmmsem;mm om for which patients seek nedi cal advice
and treatient Pain can be acute or chronic. Wile
~acute pain is usually sEiblH-of theIneehtionchr oni ¢ pain can
persist for 3 nonths or |longer and |ead to significant

changes The pressatinegmtionrelales ia drigirazolyl-4pheaypippedine

T

phdn}ﬂi:lp@ﬁmmdmlﬁnﬁﬂ dnd rivithtals ﬁd@)raveﬂﬁtgfor m}anng%ﬁ]) or dﬂﬁrh@amran

h b tradit [
AL BRI SO I A A Sehad YRR PEptEon an
effebiRle Iaﬂl%uﬁf%&raasre&%muﬁ@{e g?nb@ﬁcﬁm @&ﬁﬁﬁﬁunophen

I buprofen, fenoprofen, usi nal and naproxen; or an.

opi oi d anal gesi G, su% @omm*!@fmmﬁggronor phone,
met hadone, | evorphan nd

o x ynor phedigis thehmodtRbirdn Singli@s fiRailtet paients Sedk HicdiaDadvice
United States Patent 6,166,039, and 25 Unj ted
an@fra%ﬁégntpgwewn hacuts, op gronig] Whil asnig pgin éﬁféﬁuﬂhﬁ selffimt
Y ' ]
chx?h%tpgﬁb Pt s %PS mBnthd gr 16f%r alddlead t@l‘.%?ﬁu cﬁi@ﬁfef ﬁaﬁ@nt

pi peridi ne’ derivati ves

_petsete!ﬂltﬁ, llfwtylmeﬁmﬁhmnbdbﬂ;ty osamem]/lqualnty jof hﬁq:(Ker @tdsy, d’am in Cecil

refode Yoty Ay el B B o ° 9

deri vat i p@Shdshaén m&hmﬁﬁﬁﬁ &b eachiiRisteriRg b LR Bpivld

anal gesi ¢ action. 30 Canadi an Patent. Publ 1 cati on No.

- aggsB69Ichhs Behylsglicydic agid, Qhebnﬁrmmgmpn ;ﬁ@qahewlaie, acetaminophen,
ibu; gog{z Y ?et | \g/r%f%aﬁﬁg%mﬁ 2 4" r?aé&o&%r? o %tg alﬂglg%m@ glgch as morphine,

hy&ﬁﬁbﬁﬁsmd; fnethhdoNe, ROSHHHAEH ﬂeﬁ&nﬁ@iyﬁi&ﬁﬁﬂ&b@ Skyidatphone. Id.

United States Patent No. 6,576,650 B1, United States Patent 6,166,039, and
United States Patent No. 5,849,761, to Yaksh and United States Patent No. 6,573,282, to
Yaksh et al. describe 1,4 substituted pii)eﬁdjne derivatives allégedly useful as peripherally -
active anti hyperalgesm opiates.

United States Patent No. 6,362,203 B1 to Mogi et al. descnbes 4 hydroxy-4-
phenylpiperidine derivatives that are alleged to exhibit peripheral analgesic action. '

| ) Canadian Patent Publication No. 949560 of Carron ef al. describes piperiding

derivatives bearing substituents at the 1 and 4 positions that are alleged to be useful as
analgesics. |




I nternational Publication No. WO 02/38185 A2 of Dunn
et at describes 1,4 substituted piperidi ne conpounds
that are allegedly useful as an anti hyperal gesic

opi ate. The Abstract of International Publication No.

- wo Woy6$(370689 Al al so discl oses piperi di nepdgtisd@iozy]s

carrying substituents at the 1 and 4 positions that

are 5 alheesdbl Fifihtond%. WO 0243 R LL 6NN 28R AbskiBes 1,4-
Tradi tional opioid anal gesics exert their

sulpstiputadminsridige cethpaunds thitrage Aleselly weful ananantippesdgesic oplate.
b o9 TR EI SRR B P Raiofib. 0 S/ N@OK NS "

barrier 0 undesirable centra
distlescs pipRrianic d@vativd icart itk Sibsttuditd 4 dles], andUqositions that are
respiratory depression, . increased drug tolerance,
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t hat are use or treating or reventing pain’ or
havti psset gaoh dhet Hload-breid bewien r Butvis bloodrbrain bamperpassagiecan lead
effec associated with .traditi | therapy.f.,0 .
to Seiib 5o Rera sy edieledkiePats sph S Rb sk Bivpissson,
inckdAsedeiig 8lRraficd) incrdabéd BRPddpeichéd) carstipiibn and acinfedieaphoria.
that such reference is prior art to the present

appl i ¢ atThere remginga cleyrmaed fr ogw dies ﬁﬁ%ﬁt’*‘?e@ﬂf%aﬁng or
prepRg Phiniof UifthdsOHa ARFRERANE Roi§ BHPGH NS SRS dsiRigtod with
traditiGhapthedapy for aealingpaimroadartheacal | y acceptabl e salts

th f, wherein: 20 Arl, is -C3-Cs. .0al kyl , phenyl ..

napht hy ICHA o4 et Rt 3 o g W igayos s g Bp ifbsgon
thaP QIR FR@ENe is (iR Art REINB Prekh® Wipkatioat ed or substitut ed

wth one or nore R2 groups; ™ Are is phenyl, naphthyl,

anthryl, phenantlryl Qu.&08oflfe Hi red)

het eroaryl, each bei n’g"n‘n'slﬁzow‘gm'[!g% substituted

Wi t h onerheprozait envieRticirentydSiasdes ceémpdunds havirg@heJoridR i):
-L-(CH2) nR5, -(G -C5 al kylene) CO2R4, or -(C-Cs 25
al kylene)Rs; L = -C(O- , -S2-Gor -SO ; R -C(O NH2,
-C(O NHOH, -CO2R4, -CHO, -CN, -{Cl-C4 alkyl),
C(ONH(Gi-C4 al kyl), -C(O N(CN-‘\’szli\IaI kyl) 2,

N
Arq - X

LR
AS Ry (Rs)pl S (Ree

(I2) o

and pharmaceutically acceptable salts thereof, wherein: ' _

Ar; is -C3-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7- -
membered) heteroaryl, each being unsubstituted or substituted with one or more R, groups;

Ar; is phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-membered)
heteroaryl, each being unsubstifuted or substituted with one or more Ry groups;

G is -H, -L{CH2),COzR 4, -L-(CH2)uRs, -(Ci-Cs alkylene)CO;R4, or +(C;-Cs
alkylene)Rs;

L= -C(0)-, -SOp-or -SO-; .

R; = -H, -C(O)NHz, -C(O)NHOH, -CO;Rs, -CHO; -CN, -(Ci-Csalkyl),
_C(OINH(C1-C alkyl), -C(OIN(C1-C:s alkyl),, | o |




2 WD 2004/ 046132 PCT/ US2003/ 036742 O )CH2)r 0 GN OO
it /--\ 1l -CNVNR4 (CH) , -CN=or -GN R and
R3 are each i ndependently -hal ogen, -Cl-C3 al kyl,
-Q(Cl-C3 alkyl), -NH(C1l-C3 alkyl) or -N(CrC3
wodeotloéizr y~, 17 )2 ; R4 = -H, -Cl1-Cl0 al kyl ,peraid2@6olsrid
al kyl), -CHZN(C]-C4 al k % or 5 -CH2NH(C1-C4
aIkyI) R6 = -NH2, @' N %, -C(O)NH2, -C(O) NHOH, -
o) NH(~G I kyl), ONCL-C4 & ky
@@ﬁ& kyl), ~SdeN Cl: @-@aw; g it

—&

C3-C¢ cycl.oal kyl ,(Gskknyl , nap lor anthryl./
phenanthryl or -(5- to 7- nenbered) heteroaryl each
bei ng un Lﬂaﬁ% 101,
gr oups; 5%5 m _S?ﬁ%??]h?g‘é%w‘%ﬂgu ng o Eﬁy O(@P@aﬁ@

-Ni{Qdarallylmgi -DYCi-Coatidto 4, p=0 or = an integer

18 R ok i R AR

5 -CIRMNBONME a -|ngtheforrrula(lb) NN'N N Ar4. YN\G

Ar2 R (R3pl (R2) | b) har rmceutl caI %%
accept ablBs Ba NER,

é‘(@ﬁf&o k‘%“l W r're@)ﬁeql( e%?'p%g%ﬁ%i oar ﬁhm (Eé"cé ﬁh@ @U‘mdﬁc‘: Hlleyl)s,

-HynOH 10N, H0ps oyclsalitg tpheayl aniphihyharming], phenmﬁh@'l R# -(5- to 7-

r OUPS; Ar2|s hthyl .. ant hryl,,
o BtE oty ol et sl st bt mogsRoygroups
10 bei ng unsybsh id @%nighgﬁaﬁiitbwt ed wth one or nore R2
groups; G=H -1L( J)OC(O OR4, -L(CH2)jR5, -(C-C5
al kyl eneylmmteg@rran@mﬂ@g 14PKyl ene)R5 : 25 L =
-0, ¥ Porp,0r SO

q = an integer ranging from 0 to 3; and

r = an integer ranging from 1 to 6.

15 - The present invention also encompasses compotunds having the formula (Ib):
/NQ
N\ ‘I'\l
AN
Ar N G
' 1)T/H'—n | p (Ry)
Ara R 1 \nN2/q
2 ™ (Ra)p~F
(Ib) i

and pharmacentically acceptable salts thereof, wherein:
Ar; is -C3-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-
20  membered) heteroaryl, each being unsubstituted or substituted with one or more Rz groups;
Ar;, is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)
heteroaryl, each being unsubstituted or substituted with one or more Rz groups;
G=H, -L(CH2),C(0)OR4, ~-L{CH3).Rs, -(Ci-Cs alkylene)COORy, or
~(Cs-Cs alkylene)Rs ;
25 L= -C(0)-, -SOz-,0r -SO-;
R1 H, -C(O)NHy, -C(O)NHOH, -CO;Rs, —CHO -CN, —(C1—C4 alkyl),
. -C(O)NH(C,-C, alkyl), -C(O)N(C;-Cy alkyl)z, : '




Rl= H -C(ONH, -C(ONHOH, -CX2R4, -CHO -CN, -(Cl-C4
alkyl), -C(ONH(C-C4 alkyl), -C(ONC1-C4 alkyl)2, 3
- WD 2004/ 046132 PCT/ US2003/ 036742 0 /(CH2)r O -C N 011
/I~ -G NR4 (CH2) , --N3 or -CL/P R and R3 are each

hodpgesdent |y hal ogen, -Cl1-C3 al kyl, (XCI
YOO alkyl). or NGB al kyl) 2 rC iiiﬁ%"g’}w’“
-Cl-C10 al kyI - cHpo( cifStiakral kyl ), -CH2N(C1 c4
al kyb) 2, CHEN c 04 al kyb) ; = -\

- NHSH2RA NHOH, _- IS N
-C(OEN c1 %Qm Kyl), ( Q)N,( ci- &@5%2 ¢ AN
-SRNH(CT-C2 al kyl), - SO2N( Ci- G alkyl)2, - H - O
N - | oal I, i

phenant h.l’wan‘%cafg?@ ){?prg“r}ien ‘? ) hgﬁépcgg 5&1-{%@]5}’1)

gt‘tﬁ-t.lN(g¥ ggalgﬁ)zsubstltut ed with one or nore R2
groups m = an Inte ran%p£gfrom0to4 n

i nt eger RamgithgCiComalieyls oCHzO( alky)).1 -CHpNECarfis alkylézger

5 CPRGRCHB. P Cont nventi on al so encompasses.

conmpound®; kaNHyg -NHBORy, RO{GNH:L ) C(O)SHOH) -N;OZMQ fiNH
-c?@@ Rt bt alboahy SERERS - Aggh BN Lol

g?g %gﬁy p@?@?&h: bei ngﬁéngs %]ﬁ‘i}?ut ggﬁ%%gﬁ?'l t ut-((sedt0 [

meghbeed) heforonrylwac Rihggmenbhstiutedorsulistitnied GHth)cheOONGRR, groups;
0 MO0 L g o, o (GG
n = an integer ranging from 1 to 4;
p=0orl;
g = an integer ranging from 0 to 3; and
T = an integer ranging from 1 to 6.

15 The present invention also encompasses compounds having the formula (Ic):

and pharmaceutically acceptable salts thereof, wherein:
Ars is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)
20  heteroaryl, each beilig unsubstituted or substituted with one or more R; groups;
G =H, -I(CH):C(O)OR4, -L{CHz);Rs, -(C,-Cs alkylene)COORy, or
AC1-Cs alkylene)Rs ;
L= -C(0)-, -80,-,0r -SO-;
R; = -H, -C(O)NH,, -C(O)NHOH, -CO,R4, -CHO, -CN, -(Cl-C4 alkyl),
25 -C(O)NE(Cy-Cy alkyD), -C(OIN(Cr-Ci alkyl)s, "




?

Rl= -H -C(ONH2, C(O NHOH, -C02R4, -CHO, -CN, -(Cl-C4
alkyl), 25 -C(ONH(Cl-C4 alkyl),. -C(ONCl-C4
al kyl )2, 4 WD 2004/ 046132 PCTI US2003/ 036742 O (CH2)r

0-CNO/~0O -C NR4 (CH2) -CN1or R and R3 are
woeneépgependent |y “hal ogen -C - C3 al kyl, pcPfshooSdseraz

al kyl), -NH(C - C3a or -N(Cl - C3a|ky|)2; R4 =

-H, -d- CIOaIkyI aIkyI) CH2N(CI (07!

al kyD) C4 al k = -

WA/ e, o (Cpos

al kyl), \-C{ON CI ca aI(GW)) 2, - SOZ o4 al ky 3

-S2N(Cl -C4 alkyl)2i -H -0OH . -CN, -C3-C8

cycl oal k e Y angyik.y

U5 *Fo Fom@RARY L DGy AR X GEAERE MO0 D,

-Nﬁfﬁmsmkyl),tced-MEI Sydkyld;t;ut ed vvlth one or nore R2

O ober KamgthaChConiot; w8 Lgalkprcbuifel alys, &

5 -CHINEGe[- ng fromO to 3; and r = an integer
rangi ng {ﬁggn)l to 6. 15 The present invention al so

enconpas®es NHmmehaﬁ(@@“HheC(@)Nji@Ha ¢ PERNHz,| NI N
CgbiNH@éﬁ }ah@igi t&%%) e@‘fzﬁ@ c(alrsg? n: —gpﬂ%l A ﬁwﬁ allcyl),

-H) aDJEI, hgN, -afxcmmlqgqun ehaiyl, naptthyl, mnﬁr%l@hehmtﬁbxyhant{&ngd)
e rrary eac elrn JUnu Stl ute or, . substi tute
meh R R 8@%“6‘8’5@ fedpithoes &) repgeﬁlz groups;

-L(CH2 g:()(R4 Cl-GC5
10_ al (kyl eﬁg)&é‘m&% (?A ﬂ&ﬁmé Ce-, oroESO( Rl = -H,-

- C(O) NH2p = @(@eglbmgmgmmmwo “CN, -(Cl-C4
al kyl ), %(E%O)NH(CI c4 alkyl), -C(ONC -C4
al kyl )2, P0Y

q = an integer ranging from 0 to 3; and
T = an integer ranging from 1 to 6.

15. The present invention also encompasses compounds having the fornmula (Id):

and phanmacentically acceptable salts thereof, wherein:
Ar; is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)

20  heteroaryl, each being unubstituied or substituted with one or more R; groups;

G=H, -L(CH;).C(O)OR4, -L(CH)Rs, ~(C1-Cs alkylene)COOR, or
«C1-Cs alkylene)Rs ; | | |
' = -C(0)-, -SO,-, 0r -SO-;
R = -H, -C(O)NH,, -C(O)NHOH, -CO;R,, -CHO, -CN, -(cl-c4 alkyl),

125 -COINH(C-Cy alkyD), -C(OIN(C-Cs alkyD)z,

0 (CHo),
™\ _g—N/I i 9 /\
| 2
TON R \(CH?_) . ¢ @ o TN/
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“CN 0 -CG2-RA( I F -CGCor -GNO V ( 52) W
2004/ 046132 PCT/ 11S2003/ 036742 R2 and R3 are each

i dently hal ogen, -CI-C3 al kyl, -O(l- Kk ,
WOyl o NG -3 al k1) 2 RYCDTSisAerds

al ky 1) 2tk e G eduBlaatn, «ColE Min - ato),

-NE(QHEORIRG), or GNIENERalkyife( O NHOH, - SG2NH2, C(Q NH(Cl - C4

al kyl), - C(Q N(Cl- I - S (Cl - al kyl])

_ SN cﬁém@ar 1‘3)“32(%{“;Il %ﬁb@rﬁ %’w%‘z&%ﬁ%}s&}w ,
-CHIRELC athyl, anthryl, phenanthryl, or -(5- to 7-

rrerrb([glr e4d) het eroaryl, each bei ng unsubstituted or

subst i t Bs &dNHi, t NHSQeReo rCEONEL RECEIVHOH, -HO-MHLi nt eger

COPRIORE, S, Oy i N R ARG Lo,

-H, aOH, -CNF-GAC{ dyeRgkyl, pm?i, figphilfy® inthril phenanthrglosipgsLe 70f
formnul a (IaI), S]I b), (l¢), (1d) or,t%éé)harnaceuti cally
membereghhelgpEyl. sashbging uppbstieied pisubriitwed wijh gne or more R groups;
"4- Tet rlﬁ%%té%ér | PG td i ne Conpound”) is useful
for treating or preventing pain or diarrhea in an
ani mal .n Feo integee rnging fmbsbtor| at es t o conposi ti ons

conprisin an effective anount of a

4-Tetrdo )9f-’4- phenyl pi peri di ne Conpound and a

phar macesin mtdgbdraffseRémole3CaKr i er or  excipient. The
present conpositions are useful for treating or

pr eventli Tan iéager ereieg Gemidadi n 20 an ani mal . The

ol 0o g, L Ao
salt tHerdafi(¢aali bbiyig 2 44-{Toeaplybdphédylhipaidae Tddind & useful for

dnstructions for using it _to treat or prevent pain or
trealigg of RERINgGPAfeDEahes MpamnimedT| US2003/ 036742  The

i nvent ipgp ufvﬁlg Jﬁg%sorrﬁhﬁ ﬁ%oﬁ%oﬂﬁ&ﬂg%g&nﬁxgﬁﬁ%g ég':f%%{.r%%n&nt of

phar maceut 1 c nposi tion, “conpri si.
a 4-Teldarolil-AephenylpiperidimeACimpoudd shicrpHanhgventicdily eccEpiaiple omsier or
..an phar maceuti,cal |y ac table carrier, or . ) .
mpé%giﬁ}e ?ﬂ%ﬂ@lﬁﬁ%@éﬂ%@qs freatng gy puskenting i op igrrhea in
ananfi®gle fully by reference to the 5 follow ng detail ed

description and illustrative exanples, which are
i nt end@be inyention aisb rdlates to kits comprising a container containing an

effective amount of 2 4-Tetrazolyl-4-phenylpiperidine Compound and instroctions for using

it to treat or prevent pain ‘or diarthea.
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non-limting enbodi ments of the invention. 4. Detail ed

Description of the invention 4.1 Definitions As used

herein, the terns used above having foll ow ng neani ng:
,C3 al kyl" neans a straight or branched non

Wéwoowo/&'rhydrocar bon chai n haV| ng from 1 toPGI/ERHYHET42

2thgimr51 - CIF%-?%’&'S%?1 é;} ISV ﬂﬂlmldg fo%gigqggﬁggng p agnaceutmal
cempﬂﬁmbm@ﬁmgww bdmm@ a'ﬂ’e telzilyl-4-p H@:@l}:‘i%cﬁdme Compound
on cnal n

é{ ht or. branched non-cycli.c hydrocarb
R @P egtis YWE“@&P%‘HW‘E@B‘HBWHPepresem ative

h
-Ste : ﬁly Ig t 'ﬁ{ég;rr%gl)l}%eﬁé éﬂju?/l%) Fﬂo eglrc%e?gﬂff;?}@ference to the
f@mmmb&

désaription and Hipstsativie nxﬂnuﬂm whlsb predtghded to exemphfy
and -ten-butyl. "-Cl1-C6 al kyl"

t I
mm t%l%yegib ISO% g% Eﬂﬁﬁ%‘ﬂ’ed non-cyclic hydrocarbon

cha| n having fro caybon atons. Representative
straight chai i - csexiption of (hednvembiony| - et hyl

-n-propyl, -n- butyl ,- and- n- hexyl .
Representative branche gléé!ﬂ-@"—"ﬁm C6 aI kyl's include
- i SOPr OPYeusSfiS

)ﬁx —neo&edtr%{/ﬁenné llgg&n%i%(# P%"b‘%%% ?"%ﬁéﬁ% utyl,

-i sopent

3- met hy| BeEyCs, alkyl™ memalswl@ﬂwwandhedndl erlibhydroeutyon, chain

mﬁ&q@%ﬁ gogﬁ%t'?on 2o “ﬁ{;ﬁé{;g%‘; gt hygxgq orssched chain -Ci-C;
alEyl@IdBMh@Uﬁﬂth Jethsndh-isﬁipk}yiualﬁo}sfop}} o dl met hyl but 1,
1,3-dineth 2, 2-di net hyl buty

2 3- di nef* ’r%@ﬂ?’l 't Gs@ﬂﬁ ﬁEbﬂathﬂllngch@ﬁc hydrocarbon chain

% c?ﬂ | c“a‘}waf/%%ocoggg eélw ﬁ'g C%%f 3:’1%‘ a(?lg’?sdgﬁuge

mahylmthyl,?appﬁpﬁpw-nmty&t Ré&rghtatthedirihchdéddinia -0} @rkikylss
. i.ncl ude qe W - n- propyl -n-butyl,
Incly epégt‘?PS?PY e 115°b11‘i¥]v e butyh. octyl, -n-nonyl,
and -n- 4y ‘ G
i ncl ude i soprogﬁ‘?1 sec- f&l{bg%,b On(c%]ticgrl@%%%b%%{ﬁm
hayigg (ot lyﬂo 6 qaxbop emn:yl Represmtahyé satafght chaﬂx -lmt(l’g)em@wmélude

"f

_m%fvﬁ'r‘éf% 750 £ e B Repeemyaie spehed lain

I:m.me i
1 et hyl but y| ys‘z’p'a‘?ﬂ’e% e hyf@ﬁ}lﬁr ﬁSﬁHn)Ié}l “neopentyl,

“@e@‘@éﬂﬁﬂ*ﬁ@ﬁ’éﬁy&g Hﬁeﬂfﬁﬁeﬂﬁrﬂ it 5o 2ty

O e B e S di rot el 52%@%@%?’%&‘%?“ lg%’/d’
23@&3@% é@hmﬂwlby tyLPCT/ US2003/ 036742 |

di nmet hyl« . g
1, 2-di rreh(?%h'gp@ Waﬁr@rﬁﬂ ﬁé%én e°|5 ﬁnch%nézyghc hydrocarbon
hawhgﬁwﬂly ltdn Bpéarbon dterka. R@r&bﬂt&ﬁv@ BRiightRAS -@C,WihRIGMN include
ﬁlf‘ Qh r brayfhe% Eon cyclic, dival ent
methyl, ~ethyl, -n-propyl, -r-buty] -n-pentyl -n-hexyl, -n-heptyl, -z-octyl, -w-nonyl, and -»-
decyl. Representative branched -(C;-Cho) alkyls include isopropyl, sec-butyl, isobutyl, -
tert-butyl, isopentyl, neopentyl, 1-methylbutyl, 2-methylbutyl, 3-methyibutyl, 1,1-
dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl,
4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl, 1,1-dimethylbutyl,
1 2—d1methy1butyl, 1 3-d1methy1butyi, 2 2—d1methyfbuty[, 2 3-d1methy1butyl
3,3-dimethylbutyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4—methy]hexyl
5-methylhexyl, 1,2-dimethylpentyl, 1,3-dimethylpentyl, 1,2-dimethylhexyl, 1,3-
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hydr ocar bon having froml to 5 carbon atons.
Representative straight chain -CL-C5 5 al kyl ene groups
are -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4- and -(CH2)5-.
Representative branched -Cz-C5 al kyl ene groups

WO poebasthe. - CH(CH3) -, - C(CH3) 2- - CH( CH3)CH2 PCT/US2003/036742
- CH2CH( CH3) -, CHZC(CI—B)Z- - C(CH3) 2CH2

dim&hy1hiA3), Gl dihidihylhexylHI L (atdtyBebiA, . 1,3- dﬁ:@ﬁ% , &8} 3=,

dﬂeéf%%ﬂ CH2)2C— and CH(CHS)CH2CH(CH3) -Cs

rreans a saturat ed cyclic hydrocar bon

h f‘ o

?:\SI’I ?;g C;g aI kyI s are -cyt%:a?%lpropy ,briﬁg%figﬁ%ﬁl G divalent
hydrggashataming [from Liocd atiexrptoms: &ppﬂesdm@ﬂw btraglﬂ cham -C1-Cs

RS RO i o (oL A0 Dl RePreRaR e

bra&bhddee§(l5 SIRFcAOEORR lﬂﬂﬁ&‘-gﬁ((tm?- LEE@YL;H,S -Cﬁnbﬁgéﬁ WI th
a heteroatom [ ndependen ected Tromnitro

“CRIGYEH)- el >, ~Cli ) G-, -€B(GH53)CH(CHy)-, -CHyC( 3)2CH2*,

(B TRICR 23@‘&22& BeC R (IEDER o, | cast one

7-h e n‘ﬁ e r“eﬁlig)-ﬁed;)etoalljnym rmeahm:%alnﬂ[&ecbwdhg &ljrdrloéaﬂbgﬂ having from 3 to 8
| enyl , rro oxaz i m_dazo

carfr 33%3 ﬁ@r@%ﬁ%"fo&ﬁ:ﬂ c@agﬁ'élafﬂ “C¥ %Pl’ﬁ’la‘fﬁ‘iﬂ?l?“tyl
«;ysmsﬁén@kq,zwaéhexﬁyrcwbﬁ%pm hnd eydlé%tﬁyl thi adi azol yI,

and triazin gen" neans -F, -d, -Br, or -1I.
20 The t'dp 7ambtnh¢red)hat¢mmmu @@anm aromatmitetdrocrycteenhgtocﬁs to
babo hor s
7n%lmggfél {l‘lt(g:%: ec)a/u:b%'rqla , g1a £ acﬁ%ﬂ'é %'ctgfoao

indermh&nnﬂy selgmd’tm plt@ga) dxﬁldﬁmﬁd sﬁﬂhﬂ whe aseto
" ce%%ta%éaljy accept i\qbl e salt," as used herein, is
& TinE GoRtaRs 3t dqast onp garbereatemls Reprasentativren(s- to

n&ﬁﬁb&@d}a&eﬁa&s%aﬁ@é@nn&r gﬁfﬁh@fb}?ﬁfﬁgg g,%giaf, %é:%ag)lyrll pidazolyl,

und. ITlTustrative s
thlallﬁ) tse@zolyb pyazélal, spthiizolylbpwidazingt, pyrémidingd| pytaeinyl,
ésil edmbro de, i odide, nitrate, bisulfate,
?5 d phosphate, isonicotinate, |actate,

sal i cyl aifmogaﬁ’rﬂe@lgty ate.Bd&4rate, oleate, tannate,
pant ot henat e, bitartrate, ascorbate, succinate,
mal eat e Thejiern (“animalydncladpshubisaot bmifedbioas eow, ape, mOﬂkGy,

R R RN L —

_ guhieeplgemdhmlnﬁmnate 30 p-toluenesul fonate, and panpate

1' - nmet hyl ene- bi s- ( 2- hydr axy- 3- napht hoat e) )
sal ts) ‘ﬁ@f?ssr hfépﬁﬁﬁi% atcepiable ga ﬁcwmbpremswatsalt

fomﬂd%n{ 8 &i@aﬂd%@ba%ﬁlnﬁtlr‘%g 86?1 3E5 A FEQh%} "1-4 Ophgnylplpendme

4- phenyl pi peridine Co avi ng an
Conin@nniu uﬂtaUQﬂ; sl inchade,fhubare aotdamibed xipl sulfatamidate acetate, oxalate,

SR oo Y B R BB Co loB SSARLE

lactat@ @ﬂﬂ:@ﬁte, Bid citvar, aftatd, b1BAtE, A5hnbfe; pdhY AR IcO6Barte Bk dte,
netal S such as sodi um potassium 8 WO 2004/ 046132

succinate, Yalpaiocgeanisnae fumarate; gledonate, gimmtedmclmma fdeedatene
beﬂ?%g{ﬁ,t élu%é,l mgtﬂ%lﬁ?ou&t@,' e‘fhaﬁ@suﬁ"&natg% eSI uﬂJo até/ droxi des

p-toluenesulfonate, and pamoate (i.., 1,1’-methylene-bis-(2-hydroxy-3-naphthoate)) salts.
The term “pharmaceutically acceptable sali” also refers to a salt of a 4-Tetrazolyl-
4-phenylpiperidine Compound having an acidic functional group, such as a carboxylic acid *
functional group, and a pharmaceutically acceptable inorganic or organic base. . Hlustrative
‘bases include, but are not limited to, hydroxides of alkali metals such as sodium, potassium |

.‘7 8
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of other netals, such as alum num and zinc; ammoni a;
and organi ¢ am nes, such as unsubstituted or hydroxy
substituted nono-, di-, or trialkylamnes;

di cycl ohexyl am ne; tributylam ne; pyridine;

woleoamidiyl - N- et hyl am ne; diethylam ne; tri etﬂaﬂn%%og/g%m

mono-, his 5 or tris-(2-hydroxy-Ilower alkyl am nes),

ana tliﬁﬁ'mﬁ%yﬁ%ﬂies B SkaliQk edrthi rSethl dnclsdaRieidMthdABINE; hydroxides

2- hydr oxy- tert-buty am ne, or
ofothiexmetalsdruek yad p,a\mm@la qnd prEgnic pegijss, such as

AR ng@lyd;ty )P Hflemiftchiofobueytanine

mbwtylamalehyﬂfdmmymmhplmmmmmemmylwﬁmmmmm n@omd-, bis-

ci suc S argini.ne,
or 16 Bt diasy ot kL mgr, et asaﬂfaﬂ wgz‘f— hy@w%‘?ﬁ)me
zﬁ’,kfdiyt}%bh > of #8-(h J} nﬁfhylaﬁ:ﬁn§ ®Y RLAilwal or
cessati on aln or arrhea I'n one enbod i ment,

alk}ll%@wdmgy lomr alkyl)-amines suchafs N, Nedimetbyl- Nf(mmpxmyl)ﬁ@me or
wig Ryl Dt Neaetbo s Bt o BOHRIEs Slop S BRRES

1yswmaetn&hm pain or diarrhea include the 15
avoi dance of the onset of a| n. or dj arrhe The phrase

"opi oi d FRciemorireatmentnf” gndStspting” gainog ga inglude the
. | . )
S B e B

or tincatreatt nﬁ’rmludeh inghibitings for szamplé decteapingthie pvepadl ﬁmumy of

nme an amount of the
ep‘ﬁo‘iirepf’r P’Sﬁﬁa‘ibeﬂhenyl pi peri dine 20 Conpound that is

usef ul  fphe defnPpidventdh of T MM CPickadingapiin 6f didiredalifd@lelthe
an ani mal or sti'nul ating opi oi d- receptor function in

aveidanse pf thy pascppf paaeordeihe®t | ve anount” when used in
t £«© 5
Comnect 66 b SRANIEEELAPEN 0 0o,

a;tdslﬂasldmaptnr:oraagmmrébspt\imen a first group is
nore'. second

"substit th one,or _
cach of | SiblEe KgREh et W@gwﬁ%mcwgwﬁ@éi Tefrazolyl-
4 lﬂﬁa&ﬂﬁ él?d]ﬁ@@&ﬁ}?tlﬁtrﬂg tﬁieﬁtﬁ aft aRBEAN 1R Q¥ razolly M?H&lylplpendme

enbodi nent, a group-is substituted w

Coipoarsi tbmmﬁﬂ dordiepiing or pregesing prinemidsdihaemtan aamiaﬂ PRt

ubst. tglluedo with.one or two second 30
m‘g}“%ﬁ%s pigig-T CHRIBA BN, a first group is
subst i t utiechlivdst effdtive ARANZ&ARA dseddh bhecttbnWith another

2004/ 046132 PCT/ U52003/ 036742 e .
therapeutic agent means an amount for providing the therapeutic effect of that therapeutic

agent.
When a first group is “substituted with with one or more” second groups,
each of one or more of the first group’s hydrogen atoms is replaced with a second group.
" In one embodiment, a first group is substituted with up to three second

groups.
In another embodiment, a first group is substituted with one or two second

groups.
" In another embodiment, a first group is substituted with only one second

- group.
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4.2 The 4-Tetrazol yl -4-phenyl pi peri di ne Conpounds As
stated above, the present invention enconpasses

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds havi ng the
formula (Is): NI'NING -N Art. Jr}=N Are Rt (R3)PI

wo foBdosgi325 (la) and pharnaceuti caIIy accep
t hereof, wherein Art Are R1- R3, in, %@g{r{%oﬁgéﬁz

as defi nde ab®he eI i idin Giempounds

(o) arcidedafie %rﬁ'%ﬁ“ Sl ORGSRl B1 2
pha¥y AR Conlpbthdd ndhg M8 WntutAxpheny! pi peridine :

Commpounds of = forrmula (Is) are those wherein Gis
-L-(CH2),, CO2R4. I n anot her enb}wil ment, the
4-Tetrazol yl - 4- phenyl pi peri di unds of formula
(I's) are those wherein G i ) ~CO2R4 and L =
-C(O-. In anothay e N’rent

4- Tetrazol yl - 4- phe [ pe
formula (Is) areA Re Wherﬁh?h i.8 \VRq(CH2) " CO2R4
and L= -SO2- or - In a er” enbodi nent, the

4- Tetrazol yl - 4- phenyl pi per ne Conpounds of fornula
(la) are those wherein GisS™“L-(CH2)" CO2R4 and R4 =
H. I n anot her enbodi nent, the

4- Tetramﬂphﬂa@uﬁm}l&pquptabléismmmmpfpunds of formula

1 Cro e Anptt RllnGh RoP G hREeAAER

4- Tetraz{@bﬂéerﬂboﬂﬂﬁ’dﬁl’,'tﬁdl%ﬂr&b 4RBRAM Conkdifidll oF
(Is) are those wherein Gis Hﬁ.%ﬁz CgﬁRh and R4 =

formulpifia) @ eﬁ(ﬁﬁ?lﬂ)Glsl"H anot her errbodl nment, the

4-Tetra I, :

(I's) ar ég%%%%eg %Bnerel n 4'1% o(lﬁ%i)%’@%gﬂ E&%‘H@lﬁs of
foruhia K @tilﬁﬁe&h&yin)Gmr-L(CHl;—}Z@Dm C4 alkyl)2. 25 In

anot her errbodl U“S‘H t he

4-Tetrad® eigpens; the fr et lighphstraiped dine Foppenngs of
forruhls X1aPhe® tﬁoB@%ﬁer%Q’f fs' n(éﬁ-)nc@ﬁ& “He1al kylgne) COOR4. I n

anot her enbodi nent

4- Tet r adwhnpithes e:ph@hmbl;i; the A Igirazolehmplsuyigipendine Compeinds of

o s A oRO P B O e O e R e

. Conpoungisardher abddneat) the @Rﬁaﬂﬂﬁ#ﬂ]ﬁﬁﬂpiﬁbﬁdjﬁé onﬁpounds of
fomngla (Ia} a%re %ﬁvﬁherém Gis -L(CEIz)nC02R4 and Ry =H.

In another embodiment, the 4- Tetrazoly1-4-phenylp1per1dme Compounds of
formula (Ia) are those wherein G is -L-(CH;),CO;R4 and R4 = -C-Cyq alkyl.

~ In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CH;),COsR4 and Ry = -CH;O(C,-C; alkyl).

In another embodiment, the 4—Tetrazoly1—4—phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CHj),CO:R4 and Ry = -CH,NH(C;-C, alkyl) or
~CHN(Cy-C; alkyl)s.

- In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G= -(C;-Cs alkylene)COOR,.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -CH;-COQR4. 7

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (a) are those wherein G = ~(CH,);-COOR..

10
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WO 2004/ 046132 PCT1US2003/ 036742 I n anot her
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein G =
-(CH2) 3-COOR4. I n anot her enbodi nent, the

woRoleaz ol yl - 4- phenyl pi peri di ne Conpounds mfrushehida

(I's) are those wherein G = -(CH2)4-COOR4. 5 I n anot her
e mbodi nerih andthee edibddimen the i FefrapdtgatyplizhylpipetdineCompounds of

PR oA vPREdh 5 AR e R emont, (he |

4-Tetr az%ﬁﬁmﬂe‘r Bﬁﬁ&lﬂn@ht%ﬁ& @&&@é@ﬁé@gﬁlgeﬁm é&rﬁﬂ&ﬁds of

(la) are those wherein

- farpg are thase whereings = eﬁ%ﬁa—ﬁ@m& the

for mil o ap ottty BBRIERDRE sl IR o ding Borgpopnds of
foRsula (Ia%@}ﬁ‘db@wheréih@ lel{ﬂi‘ﬂz)ycm NH( C1- C4 al kyI ), or

ONCO-C4 alky|)2. | ther enbodi ment, th
4Tt r 2z 08 GO %E%@matg@?%eﬁgﬁﬁﬁgﬁ%gggm&m Gorppuadsof

foﬁ'ﬁlﬁl)a (%&%e?ﬂb@é@hé‘iﬁﬁ@is nbﬁ.?@r%}anﬁ &%%%%ﬂm al kyI ) 2.

1 5 | n anda irwthee ﬂbbtmﬂnnartx the ﬂ-ﬂ'etrazolyl- -phenylpiperidine Compounds of

oo U8 ke e G s AL Rt i R R B, o R

~cwﬁkﬁ¢w+c4'ancyﬁrm U@Nﬂmsihlﬁ%t the

4- Tetrazol yl - henyl pi peri di ne Conpounds of formula

(I's) areltingter wa\ ¢t the & Tetrazolyighpherdpipmidine Gompounds of

foﬂﬂ'llep; )aazr!c:)fhy%%ﬁ% ny Fg?g%’ﬁ% ne %)rrpou B2y, PSODFUC1-Ca
alk)d},nul_-SD;(N(G)-Caa]kylyzhose vvherelng gi-ls -L-(CH29%5 and L =

4-Tot r ag 51 P8 SHRGRSJ6 4 SPobAbtmmbesdine Conmpguacs o
fofnhd) gﬁl)"ﬁe &Bm&éiﬁ qu %@Hz)ni&%dﬁ?-ame) R5. In

anot her enbodi ment,

4- Tet r az Bl appthar %mdsﬂhqmi e 4-detrrzoigbApbenytigpeapidinefGmmeliads of
'- T 5CH2: R5. I th
torgh b 1 e O O e S R R B per i me
Conpoundi sz)tlheﬁ‘ @‘Bﬁﬁffrnt iﬁ:);&’g&%%l?l%—@héﬂ?ﬁﬁﬂnﬂm@ Compounds of
n ano |
f°‘?§‘%5%)é§@g9qeﬂbﬁf?€hgl%ﬂp@i% a1dd ipSPader 0~ f or mul a ,
(1) arelAome: Mol Zﬁaﬂ-?é@‘i@%’ﬁ- ey ﬁib gﬁ RSmpounds of

embodi ment, the 4-Tetra ent
I@M@mdsthwewlﬁmﬁﬁmt(cﬁ%hkylem)ﬁst hose wherein G =

(CH2) 4- -the
4 Tot 1 aZORprLek FREpeBH Bk breo e pegiine Coppgnds of
forfriuta (192 thbie et IUHE-K;.- (CH2) 5-RS., 11 |
In another embodiment, the 4-Tetrazoly1~4—~phenylp1pendme Compounds of

<

formula (Ia) are those wherein G= ~(CHy);-Rs.

In another embodiment, the 4-Tetrazolyl—4~pheny1p1pendme Compounds of
formula (Ia) are those wherein G = -(CH)s-Rs.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -(CH2)4-R5 '

In another embodiment, the 4-Tetrazolyl—4—phenylp1pendme Compounds of

- formula (Ia) are those whereins G = «(CHy)s-Rs..

11
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WO 2004/ 046132 PCT/ US2003/ 036742 I n anot her
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein G =
-(Cl-C5 alkylene)R5 and RS = -C(O) NH2, - C(O NHOH,

WO 200(/@pidei( C1- C4 al kyl), or -C(O N(Cl-C4 al kpktis2obhseraz
anot her enbodi nent, the
4-Tetr azhla;ld)thé‘ qn’rbednyﬂqnt er4-Tétneclbaphingiiipeitline € ompounds of

fﬂﬂéiag}] (&o%c_%fmp&gsgcggerﬁl E@é;wd%gyl' (O%nd RS =

C@ﬁd}ﬁ}[ﬁ@ -EOINIEL 93@,9 iment, the
4 Tetrazo lkwﬂ%/!rl) IOEJer| di ne G npounds of formila
(I's) ar eIntah@ib%‘ embgdjment @ﬁl‘m@@) -Dieayipjiriding Campotwets of

ro T Al hoge Wiy P T B P SRMRE o -

-C(O()Nﬂzmzemcﬁ dr Rf(omfc;(@amm C( 0) NHOH,
-C(O NH(C1-C4 al kyl), C{. 1-C4 al kyl)2. In
anot her Igﬁ%@ ﬁg@pdlnqeﬁ%the4 etrazoly1~ -phenylpiperidine Compounds of

fmﬂmfﬁqjalj%qh e@;gl @}%@ﬂ) ( onpounds of formla

are t ose erel n 3-R5 and RS =

C( O) NHZn an(@@)embloﬁ:iment be @) Ntiaadylcdplenidpiperidioe Compounds of

forft ) g hass wike %e‘%il 5&%@ RaPHERCEGEIREE, CEONEA,

-C(ODNH(@@% ) CH2) 4- R5 and R5 =
C( O NH2 H( C1-C4 al kyl), or
C( O) N( @Lamheapmyomenu nksézwly éimylnmwdmc fempounds of

forffpif fhf A& Hoks sAGARPL] RERSERS PR 2 BOIGE, HuoRra' @
R0 N Gt al Ky 112 I another enodi nbrt L
4C'(retra;6 C%h ﬁ%ﬁw *S'sﬁr SOyapeRfine Earmmengs of

: fonﬁhlﬁXIajih% ﬂbh@ﬁvﬁeréﬁ@ﬂ(@l-ﬂ RO Bmtzz, ?@‘9 ft

he '4- Tetrazol yl -, henyl plperldlne hpoun

"C(Qmiﬂw&(aﬂ@d), orr-E(@MNE€e CanllyRi.n p =1. 25 In anot her

nmbodi th Jet |
Compoundbuigpied fpfodleihoAg i tacRA S RUBBER Ghf Eonmoongs of
forrhle (I@)i{rb thds @i RTEihOGW(CH,)RR s htd R + aC{T®MH, S -C@))N'BE)H

3 nf| uratian. In anot her enbodi ment,
-C( s o-HHINEpLpakyl ne Corrpounds of forml a

(12, bt gt R A

forna ajeré thoseewineth perl., t he

(" B bbb LR i elne b s o

' fomi\ﬂé?(lﬁbed’reﬁﬁmaaﬁb:f he 4-Tetrazol yl - 4- phenyl pi peri dne

Compounds  of
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ia) are those wherein p = 1 and the carbon atom to which Rg is attached is in the
(R)-configuration.

In another embodiment, the 4-Tetra201yl-4-pheny1piperidine Compounds of
formula (Ta) are those wherein p = 1 and the carbon atom to which R; is attached is in the
(S)-configuration. |

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein p = 1 and R; is -C;-C; alkyl. ‘

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (fa) are those whereinp = 1 and R3is -CHsj.

12




formula (la) are those wherein p =1 and R3 is -CH3. 12
WD 2004/ 046132 PCT/ US2003/ 036742 I n anot her

enbodi ment, the 4-Tetrazol yl - 4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein p = 1, R3

W0 2004081313 al kyl , and the carbon atom to wWh@ahwsZhsiossia2
attached is in the (R) configuration. In another
enbodi neit anothiee cdbbddinedzihe Y TedazohddhhonyigiperilimeCompounds of

o R ] SR s HRTEE G GG b S0 R’ Pt which s
- atBlhAGHRGhd ®)cBnfidiatiol) configuration. In another :

enbodi nent, "t he 4-Tetrazol yl - 4-phenyl pi peri di ne
Conpoundén #fother ephediment) thy 4-dewazrchddehamdpipendipe Compoumds of

5 iy RSP QM WhergB B U, KT S ey O bR 15

atanliedds inmind (R) chefighraliehr azol yl - 4- phenyl pi peri di ne

and R o drefher oty e BkeabEimnaipipubifeSyomds of
foRhlIR AR thdsd WhirbiR ?(@, RS ?dlbl-@g?%gl, @04 tht BarBOP4tBR o which R is

enbodi ment, the 4-Tetrazol yl - enyl pi peri di ne
ati@elred dain dee (8) coffignratibm (1a) are those wherein g = 0. 15
I n anot her_epbodi nent , . the
10 3 rarr oo B R BHERG e A5 Hrimeohds sbemiiogiding Copppppas of
fofrhvl) (T8Y e hbSswhapbif hed 1) abdRs OCHY, Bndihe thibon S5 WHRAR; is
t he :4-Tetrazol yl| - 4- phenyl pi peri di ne Conpounds of
attpefied in g they(8) coptiguptieise wherein in =1. In anot her
enbodi ne [z e ' i
Conpounde B HREgARaERLEAR ¥ 15 BRI BL A Compounds of
fonulafie) aoe tho@. whaeimnetther enbodi nent, the

4-Tetrazpl yl - 4- phenyl pi perj di.ne unds of,. f rrrulé
15 (T ay o ciyangier SRR 4ol TR nidins Gabouts of
fonllogh) W hoselvilrdn ket 0.azol yl - 4- phenyl pi peri di ne -

Conpounds of formula (la) are those wherein in = 0,
and q = B anoiher embadinms thestrbeazalght-phenydpiperidine Compounds of

for??‘%a,e&@?é%ﬁg;?éﬁe? [yl pi peridine Conpounds of fornula

erein in =1 and g = 0. In another
enbodi neltapothbreerdbolizhong 2ied 4¢Tetéhzglifbd phgiyipepdridine€ompounds of
nds_ of fornula (l$ _are those wherein in =0, p
e

Co
20 form @ﬁareqthesedvherwgh%%ﬁg gnibodi ment, the
4- Tet r azglnbindr dMieaihdal, w¢ﬁm01§m:§ﬂéhgﬂﬁp&immg%mpomds of
formula (la) are those wherein Ih =1, =0 and q'= 0.
formmlac(fe) mheethose v wtiimmrst | andme= 0.
‘ 4-Tetr azlglam)tilér_é?nq)%%e%{, %%%”Pét%oly?—gggelﬁgggpe%ﬁine Compounds of
formula (Tz) are those whereinm =0, andq = 0. |
25 In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ja) are those wherein m = 1 and q = 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
-formula (a) are those whereinm=0,p=0and q= 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

30 formula'(Ia) are those whereinm=1,p=0and g =0. |

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (I2) are those wherein R is -Br, -CJ, -I, or -F. - .

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ta) are those wherein R; is -O(C;-C; alkyl).

13
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formula (la) are those wherein R is -Br, -4, -1, or
-F. I n anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(la) are those wherein R2 is -Q(G -C3 al kyl). 13V\D

WO?@%%Q 6132 PCT/ US2003/ 036742 | n anot her enbodi ne

etrazol yl - 4- phenyl p| perl di ne Corrpoﬁﬁa@s@l‘”’““'m

;gg{nﬁle?]él %tgar 5 tgml cﬁzl-li-phenqplpendme l@émpoun%s of
foxﬁ:uTaqu)amhydevﬂxefﬂnenylspm,p@{mﬁﬁne Conmpounds of formul a
(I's) are those wherein NH(Cl - C3 al kyl)

or
-N(C - caTnépkfyrl)eznb@meﬁt, &@&%ﬂ@%ﬁh%mpmﬂm Compounds of
o 3 oS DR g R IRR Gy, T2
anot her Iambm‘.ﬂerrmtbbdm‘tehe the 4~Tetrazoly1-4—phenylp1pendme Compounds of
'4- Tetraz I -4- phenyl pi per, dj ne npounds of formula
“lﬁ(&"’é i‘%ﬁ%ﬁﬁéﬂo Lol BB 3 al kyl). In
anot her Iﬁ'ﬁﬁ&ﬂérr@ﬂ)bdmfe hthe 4—Tetrazoly1~4-pheny1(§:1pendme Compounds of

4-Tetrazol yl phenyl pi peri di ne Conpounds of
form@}arﬁﬁ)are(th@}mﬂaﬁ@mlﬁns@&r&oeﬂwl)m is -Cl-C3 al kyI In

anot her
e JEABARY TR Rbdinlol e 4 Tetrazol - d-phenuipiperidine Compoynds of
forfabB)(fa ar@ thdyo SdhemineR 6k FC,RS, aligd.- NH( C1- C3 al kyl ), or

ANgl'grgiBal k | )2 @qltp%e%:}%@per enmbodj nen;ﬁ]ag)eis&ﬂepeliﬂ
fon&hﬁ)(za%% tﬁcl&e %ﬁeﬂéﬁqi;lﬁé mﬂﬁb i§ ahiyg}lgnhrcla@%ﬂaﬁj

nbodi ment, the 4-Tetrazolyl yI pi peridine
Co mpounds amftherfembnd,lmant( the -Tetrazal ¥idsphenpipipeiidinégompounds of

O NH(Cl -C4 al kyl or -C(ON
f°%@%®é§“§ﬁv%§%fw‘% Cl(ﬁez eSTbOdI ment yt?ﬁe a9
4- Tet r aZp hidthet embedimbii] meami&rm)l eﬂ&ne Csmpaﬂnas of

(la) are those wherein is -

forilabire &%uhmt 5§ KON, -CONHOR, “CONCHLy alky, or

—C(?I;f -4- phenyl pi peri di ne Conpounds of formula
;éare dse wherein Rl is -C(ONCH2CH3) 2. In

anot her Imalbxﬂthr Bmhd)d.lmhﬂtethe 4~Tetrazoly1-4-phenylpiperidjne Compounds of

4-T Co ds of formul
sorpe i 15 ok ety FOBINIATE o NGB, 1 m anot her

enbodi MaDinotHep @mﬂod-ﬂﬁéﬂt aEOk %ﬁ&o@?ﬂ%ﬂeﬁlﬁiﬁ Eﬁ(ﬁhé@onl%munds of

Compounds of 25 formul a are those wherein

formuda (BpNie trasOrgrein Ry isfi60 0ali mant t he

(a) ar Dbt SRRERER B B Baine cHhFBh of

forrut (Te) a7e fHose whaeid R] ¢ Ce@NICHA- pheny| pl peridi ne

Compounds of formula (ls) are those wherein R. is
-CHO  In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ia) are those wherein R; is -C(O)NH(CH,CH3).
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

-formula (Ta) are those wherein R, is -COOR..

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ta) are those wherein R, is -CHO.
Inanother embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compoun&s of
formmla (Ia) are those wherein R; is ~CN.
In another embodiment, the 4~Tetrazoly1—4—phenylp1per1dme Compounds of *
formula (la) are those Wherem Ryis -(CI-C4 alkyl). '
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30 I n anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formula
(la) are those wherein RI is -CN. |In another

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

weanbedpds of fornmula (l1a) are those wher
C(Cl-C4 alkyl). 14 WD 2004/ 046132 PCT/ Uszg%@/@i%d?'j?ﬁﬂfz

anot her .
4-Tetr angJQJIQQﬁ d.llltngll?(pﬂel?fl trazo 1-4 hewéglper%dme Com rilbounds of

fo@m@a(&t)eretﬂmaswhwhmr&um R is O }CH2)r O-CNOO

-CNNR4A "1 -C-No -C NO -/ (CH2) , or In another
embodi ment, the 4- ajetr bely| - 4- phenyl pi peri di ne
Conp@unds of 5 foE (Is) ar egt hose vvhere n Art is

- ycI al Ky other e -
4- Tef 54 phenyl p| %)I d| nengoﬂ‘@ 8 1Nq_LryFP
(Is) are ose wherein Ar i’s phenyl, napht hyI

ant hryl phenanthryl . | n_anot her enbodl nment, the

4+ Tet 1 oz S8 ol GRBAUMERtTES fT ool ApbemiRiD GHine CampRouads of
fo ﬁ%(ﬁﬁ&%@éﬁh%ﬁ% |BOLE, bl o 7- member ed)

et eroaryl anot her enbo nt, the

4- Tet r az éh grother phbamiphernttbe 4ﬂ'|emaotybﬁn:bmdiﬁpeﬁdinef(hmmhads of

el B g R R 1 . b Fpptbl® ©°
4- Tet r az gk Motitkr BHBMh&RILABS 4%@%@&% BHYAlsip@idine CUmPabads of
(la) are those wherein Are is E‘%hé napht hyl ,

foerla (3g) are Grosqywareint¥ir iy (- 10r7-raﬁ@b lLnent, the
4-Tetraz
formul a ?‘}X%Oth;&r‘ éﬂﬁ%ﬂ: e%'g‘léﬁﬁ &Jﬂ%ﬂ%p&{dme&mpwnds of
fortavie (hpare dn)osmhmm aAryik sibstitated teithrone obhadie Ry koupk.he ,
4-Tetra - ne nso,f. fornmul a
o e dhoter e AR LR g SR PR SR Copolsads of

foARUIE (Iﬁ%rsfh%@ﬁherélﬂ ﬁ@ pheal, ﬁﬁﬁhﬁ@'l FRikEy, drlisﬁenanthryl

4- Tetrazol yl - 4- phe |per| di'ne "Conpounds of formul a
( | a) ar el inother emlmdenwt,/khet 4-Tetregolst-6-phenylpiprsidine Copgponmds of

%bﬁﬁ%%g ﬁxﬁt %uegeﬁ %Pﬁ@b%%&ﬁw formul a

( la) arem dil@ﬁﬁr eﬂitafdamt Atid mwara@mz @Jpwplpehﬂma Rhipelinds of
enmbodi rrent the 4- Tetrazol yl tg enyl pi peridine
formyrpdarethgse WHEEHRARAS gubgtytited ai wa%@r PFERaigFPUBF-t i s

cycl ohexy) %Few !&9@9’ q;ﬁlrﬁ '
the 4- Tet r a ?%l%djnaeél geetfa%giﬁ ﬁﬁg%%ﬁd’ unds g o %%nds of

forfnmra(Tk)carg ﬂhege vd:eeem An&\ad \Alnﬁare pen@.= H, and p =
In another embodiment, the 4-Tetrazolyl-4-phenylipiperidine Compounds of

fo

)-1

formula (Ia) are those wherein Ar; is cyclohexyl.
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein Ary is cyclohexyl and Ar; is phenyl. .
. In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G=H, andp = 0. |
| In another embodiment, the 4-Tetrazolyl—4—pheny1p1pendme Compounds of
formula (T2) are those wherein G=H, and q = 0.
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formuda (Ia) are those wherein G=1H, and m = 0.
| In another embodiment, the 4-Tetrazoly1—4—pheny1p1pendme Compounds of

formula (Ta) are those wherem G=H,andm=1.
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I n anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formula
(I's) are those wherein G=H, and q = 0. |In another
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

wo%g]g,gmds of formula (1s) are those merﬁb’f’m&oos/ﬂsmz

m= 0. 30 In another enbodi nent, the

4 Tet r a3 hibhtief elBSAVER) ﬁ@ﬂlﬁh%lﬁl[ﬁ%ﬁ‘ﬂﬁ?erﬂﬁne & &fPatings of

(I's) are those wherein
fora0a4JaD6 1R3e W@fﬁlﬂgﬁeﬁsﬂl@m 4nd Ap ase@eh¥r  enbodi ment |

o 3 EF ARSI RIOEH MO BRI Cloporps
o oot 4 Bheny| brper il e Cormounds of f.or mu
(la) ardn @%&eé &P@‘% ; t& lycf'%w% Ié)aﬂp%}'l‘{mﬁdr:o%pquﬁgs of

forgﬂ@g{aﬁ{gg{&? hgaﬁenypg?peor ?%%Iﬁg Conpounds of fornul a

(la.) aﬂmaﬁdtlms embdidment  thé4-T etenzofyl-<- p(henydpmmdms Gompaynds of

nmbodj
fong&l%]?fadrg °§‘?W efﬁ‘ﬂﬁy%? 5& MM ME lcompounds of  fornul a
(1a) ar g ifeaspetihaliféd, the & Tekralyk-4Ghedgipdidide Cdrpounds of

anot her enbodi ment, the

fornuly @le) are §1o5¢ whergin 617y Hop 5 el v aebApsemisnds 10
Fo M &1 bibngPEEnd 1087, ORI of1E o oiBerlind Célng¥iluds of

and Are are p anot her
fon:ﬂuﬁ@lh)ﬁédioyéwﬁerahﬂwﬂpppéxqélmm&inmﬂ)unds of formula

|( Ina;ngi ﬁté;nrgjg%gg\égqgéﬁ%n? ‘q?ch%«T‘élﬁraglyf—4%’h61%ﬂp:ipgﬂdjx%ngonrﬂmings of
forfin1a iaf &€ Blo¥s wherBR Y HPp ROy qdlm@n&g@punds of formula

a) are those wherein = p = g =0, and m =1.
15 | n afoateder gnmﬁ@tncpmmhe Mh@azolyl—-df-phenylplpendme Compounds of

S L

Zn _?_ Ar eilﬁdlirﬁltﬁéhélﬁﬁddlm?ﬂﬁ twmgﬁﬁogngqﬁbﬁm%ipen(lfiﬁwcompoulnds of
etrazoly pheny |per| i ne Conpoynds 0 mul. a
formpyla (1a)a7e hopRoRherdi 61 v e 0cq [0, 1 =050 g Arp aze pjenyl g

& Tetr alor e SReRiL ey W%%&%@@“ §3fipounds of

forrfiain () axe tHose) wmmn Grmﬁep wifeq ei0nmG l—, abfl Ay andGyr are:phelyl m

et r Db LR B b i GAROBL F pgpafa O e

the fdi@Widp¥actudehe fol lowing structure: Nom N-N-G - N\ Rl

N
O

are pharmaceutically acceptable salts thereof,

wherein G and R, are as follows:

~ Compound No.: G: | R;:
AAB . -CH;C(O)NH, H
AAC -CH,C(O)N(CHa)z H
AAD | -C(O)CH;NHSOgCH; -H

16 - -




are pharmaceutically acceptable salts thereof,

25

wherein G and Rt are as follows: Conpound No.: G:

AAA -
AAD - C(
WODTASPA03/ 036742

AAE -

Rl :

H-H AAB -CH2C(ONH2 -H AAC - CH2C(O)N(CH3)2 “H
O CH2NHSOQ2CH3 -H 16 WD 2004/ 046132
(CH2) 2C(O) NH2 -H MFstzoosmssm

(CH2)2CLONCCHB) 2 H— AAG - CLOM{(-CHR2) 2NHSQRC
CH2CO2GMSE- H AAI - cmo@amjmsmﬁ AA7 -(CH2) ZCBZCHS
—H—AAK—={CH2) 2CeREH2EHa AAE——CH 3 EEREHE—H—AAM

- (CHR2) 3P CH2CH3 -|H A(Q\Hz)zp@nx}(w@)zcm -H AAO -H
:E:EQ%M ‘ CH)ZSHSH M‘gﬁ%@ﬁﬁg -H Aﬁgs H

o AR o o SRR N O L A

CHzNHsmrHs - (O N2 -@HCOA0BRERC( O NH2 - O O) NER2
AAYCH ) 2C O NCEHE 22—~ O NHR—AAZ—(-EHR - 2NHSEREHE———
-C(ON ABA - CH4Co2 CHECEOS) 3 ABB } CH2CO2CH2BH3
- O NIEAKABC - (CHZ) ZWGZ&{%%I-IZ =

AAL ~(CH,);sCO,CH; H
AAM ~(CH3);CO,CH,CH; H

~ AAN ~(CH,),CO,CH; -H
AAO ~(CHZ):CO,CH,CH; H
AAP -CHzS0,NH, -H
AAQ -CH,SO;N(CHz), H
AAR ~(CHy);NHSO,H -H
AAS -(CH,);NHSO,CH; H
AAT -H -C(O)NH,
AAU -CH,C(O)NH, -C(O)NH;
AAV -CH,C(O)N(CH,), -C(O)NH;
AAW -CHNHSO,CH; -C(O)NH,
AAX ~(CH,);C(O)NH, -C(O)NH,
AAY ~(CHz)2,C(O)N(CHs),, - -C(O)NH;
AAZ (CH3);NHSO,CH; -C(O)NH;
ABA -CH,CO,CH; -C(O)NH,
ABB -CH;CO,CH,CH; -C(O)NH;
ABC «(CH,):CO,CH; -C(O)NH,
ABD +(CH,),CO,CH;CH; -C(O)NH,
ABE ~(CH2):CO,CH; -C(O)NH,
ABF -(CH,):CO,CH,CH; -C(O)NI,
ABG «(CH2)4CO:CH; -C(O)NH,
ABH <(CH)4CO,CH,CH; -C(O)NH;
ABI -CH;SO;NH; -C(O)NH,

17




ABD - ( CH2) 2C0RCH2CH3 - C(O)NH2  ABE - ( CH2) 3CORCH3
-C(O)NH2 ~ ABF - (CH2) 3C0RCH2CH3 - C(O) NH2 ~ ABG

- (CH2) 4C02CH3 - (O NH2 ~ ABH - (CH2) 4C0RCH2CHB - G O) NH2
ABl - CH2SO2NH2 C(O NH2 17 WD 2004/ 046132

742 ABJ - CH2SO2N(CH3) 2 -
wo 1064d4biz2 003/ 036 (CH3) = }@’?ﬁ%@ﬁ(ﬁ@

= ((CHR2).2NHSOPH - CLQ) NH2 . ABL.( CH?) 2NHS02
s o oeary oy eneaiiony, s feoop

ABQ - (ABHR) 2C( 0) N - CEMEBERNHSRIL. ( CHI) 2C( O) NOOPBY:

geiss: Mg AT e g T

- (CHR2) CH3 - CQPCH3  ABW; ( CHD) 2C0HCH2CHB -

ABX_ - \30eCrd - oo ARY - (CH2)300P CHRT 3
ngg?%m&ﬂ e O 1 SO
Cst@Gl CHB) 2 -(QCI—@Hsz((CHH)E)ZNHS@H GOXmER; ACE

- EIIL—IJ_OM ) mwﬁgoﬁé@céﬁ@@zcﬂu -)C( 0 wm i

- GO 4B -(CH,C(O)NH; -COCH;

ABR -(CHy)C{O)N(CHs), -CO,CH;
ABS -C(O)(CH,);NHSO,CH; -CO,CH;
ABT -CH,CO,CH; -CO,CH;
ABU -CH,CO,CH,CHj; -CO,CH;
ABV «(CH2),CO,CH; -CO,CH;
ABW -(CH3),C0O,CH,CH -CO,CH;
ABX -(CH,);CO,CH; -CO,CH;
ABY - {(CHy):CO,CH,CH; -CO,CH;
ABZ «(CH2)4CO,CHs -CO;CH;
ACA ~(CH)4CO,CH;CH; -CO,CH;
ACB -CH,SO;NH, -CO,CH;
ACC -CH,SO:N(CHz), -CO,CH;
ACD «(CH2),NHSO;H - -- -CO,CH;
ACE -(CH,);NHSO,CH; -C0O,CH;
ACF -H -CHO
ACG -CH,C(O)NH, -CHO
ACH -CH,C(O)N(CHz), -CHO
ACI -C(O)CH,NHSO,CH; | -CHO
ACT «(CH,);C(O)NH, -CHO
ACK ~(CH2);C(O)N(CHs), -CHO
ACL : -C(O)(CHo);NHSO,CH; -CHO
ACM -CH,CO,CH; -CHO
ACN -CH,CO,CH,CH; -CHO

- 18




- (CH2) 2C( O) NH2

- CHO .

ACK - (CH2) 2C( O) N( CH3) 2 - CHO

ACL C(O) (CH2) 2NHSO2CH3 - CHO ACM - CH2CO2CH3 - CHO ACN
- CH2OORCH2CH3 - CHO 18 WD 2004/ 046132
PCT/ US2003/ 036742 ACO - (CH2) 2CORCH3 - CHO ACP

wWOor206ehide12LCO2CH2CH3 - CHO  ACQ - ( CH2) 3CQ2CH3 'p&ﬁ@sz@%@smz

- (CHR)-3CRCHRGH3 - CHO  ACS - { CH2) 4CORCH3
(CH2) ACRCH2CH3 | CHO -(@EL),CORRBEPNH |- CHO  ACCHO
—EH> SEPNCEHB) 2 —CHO—ACH—{-CHE) 2NHSER H—EHO—ACX

- (CHR) RO - PHO {RBRCOICTER: ACZ - CH2C( O) 1GH0 - N

ADC - (B8 20 O b N IHBCOMRH by y N o) 7B
e as) O A o, P S oy, G
- (CH2) AQRCH2CH3 { - - —(OH)MGDQCH{ CH2) $002CH3 - MO ADK

- EHP - 3EREHPEHI—-EN—APL (- CHR2 )4 COR BB —EN—ADM—

-(CHR) A6 02 CHE | ON (ARBC@GEBCERD {ON  ADO -CHO

TSR 2 Y -CH,SO;NH, _CHO

ACV -CH,SO,N(CHz), -CHO

ACW -(CH;);NHSOH -CHO

ACX ~(CHa);NHSO,CH; -CHO

ACY -H CN

ACZ -CH,C(O)NH; CN

ADA -CH,C(O)N(CHz); CN .

ADB -C(O)CH,NHSO,CH; CN

ADC (CH;),C(O)NH, CN

ADD «(CH2),C(O)N(CHs), -CN

ADE -C(O)(CH;);NHSO,CH; CN

ADF -CH,CO;CH; CN

ADG -CH,CO,CH;CH; CN

ADH (CH;);CO,CH; CN

ADI {CH),CO,CH,CH; - CN

ADJ (CH):CO,CH; -CN

ADK -(CH;);CO,CH;CH; CN

ADL {(CH)«CO,CH; CN

ADM -(CH;),CO,CH,CH; CN

AND -CH,SO:NH, -CN

ADO -CH,SO;N(CHs), CN

ADP ~(CHz);NHSO-H -CN

ADQ «(CH;,),NHSO,CH3 -CN

ADR -H -CH;

ADS -CH;C(O)NH, -CH;

19




- (CH2) 2NHSC2H - CN  ADQ ( CH2) 2NHS02CH3 - CN  ADR - H

-CH3 ADS

-CH2C(O)NH2 -CH3 19 WD 2004/ 046132

PCTI US2003/ 036742 ADT - CH2C(O) N(CH3) 2 - CH3 ADU
- C(O) CH2NHSORCH3 - CH3  ADV (CH2) 2C(O) NH2 -CH3 ADW

N b it a7 L IPOPAPaD 2@@‘3‘9@@3@%
R AR L ah e s o
(CH2)ADU2(:H3 . c}e AE(IO)CHQEH&@EEHQ-IZQ—B - CH3 -GEG

(GoyBR AR GO b ds - o5 Ak - 1
(o) oH ~cB AR Hy
o ey 5 O RN o ¢ CHS) &g
SQMbeT) A5Q - COOiag MGl O D) e
C(O)(AJDIZ) 2NHSOQCH3 C(W) AER)| - CH2.COR GHeTE
(O NF( u-ls) AES —CHZCOZCH2CH3 = C(O NH(CH3) —AET
- (CH2) C(O) NH(@@Oz%QHa(w 2COR CH2 G
-9 NHQEH?’) (CH,),CO,CH; -CH;
AEB «(CH;),C0,CH,CH; -CH;
ABC -(CH;):CO.CH; - -CH;
AED <CHy);CO,CH,CH; -CH,
AEE -(CH,):CO,CH; -CH;
AEF ~(CH2)4CO,CH,CH; -CH;
AEG -CH,SO,NH, -CH;
AEH -CH,SO,N(CHz), -CHj
AEI -(CH,);NHSO,H -CH;
AEJ +(CH;);NHSO,CH; -CH;
AEK . -H -C(O)NH(CH) -
AEL -CH,C(O)NH, -C(O)NH(CH;)
AEM -CH2C(O)N(CHz), -C(O)NH(CHs)
AEN -C(O)CHNHSO,CH; - -~ -C(O)NH(CH3)
AEO ~(CH2),C(O)NH, ~C(O)NH(CHa)
AEP {(CH):CON(CHa); -C(O)NH(CH;)
AEQ 'C(O)(CHz)zNHSOZCI‘Is -C(O)NH(CHz)
AER -CH,CO,CH; -C(O)NE(CH:)
AES ~CH,CO,CH,CH; -C(O)NH(CHy)
AET -(CH2);CO,CH; ~C(O)NH(CH;)
AEU ~(CH,);CO,CH,CH; C(O)NEI(CH)
AEV {(CH)1CO,CH; -C(O)NH(CH;)
ABW -(CH3);CO,CH,CHs ~C(O)NH(CHj)
AEX -(CHz)4CO,CH; -C(O)NH(CH;)

20




AEV - (CH2) 3C02CH3
-C(O) NH(CH3) AEA

- (O NH( CH3)

- (CH2) 4002CH3 - C( O) NH( CH3)

AEW - (CH2) 3CO2CH2CH3

20 WO

20041046132 PCTI US2003/ 036742 AEY - (CH2) 4CO2CH2CH3

_C(O NH(CH3) AEZ - CH2SCRNH2 - C(O) NH(CH3)  AFA
WO 20bd26B8N( CH3) 2 - C(O) NH(CH3)  AFB - (CH2) 2N 2003/036742
CLO-NHCH3 Y AEC - (CH2) 2NHSCR2CH3 - CLO) NH( &ﬁg
HoSoTD) 2 ATE - dagonberer O N O 2oty
- 0( o) N(@%;ED ) ZFH ZJ}(:THz)u Qlké(f mﬁizo ( O) IN( CI-B)Q(O)FIHKCHs)
- ( CH2 Q) N CH3 AFJ :
(0| A¥A o sotls - GNENGEY AP | crocce@RHICH)
- O N(CH3
B2 Y SR D N ()
) /C(ngll\l f@m@l\?m I'\’IAI’E O r\/ O\ NLCLIDY D % 02 t&%l‘%(fqﬁﬁ (CH3)
- () NEAETB) - 2WAFR (G ZC&E:HZEEB S0 N CHBIOIN(CES,
- CHZSOZ - -LTO N - SO2N( (il
_ (o N 2 Arul- (e ?~C(O)I\(CH3)2( R(CH:)>
A LA D 16 N@%@N‘?ﬁﬁ CcloG,
- CH2C( @R CH3) 2 101 ".€XO)CH,NHSO,CH; -C(O)N(CHs).
AFH -(CH;)C(O)NH; ~C(O)N(CH3),
AFI «(CH);C(O)N(CHs), ~C(O)N(CHz),
AFJ -C(0)(CH,);NHSO,CH; C(O)N(CHz),
AFK -CH;CO;CH; -C(O)N(CH:),
© AFL -CH;CO,CH,CH; -C(O)N(CH3),
AFM ~(CH2),CO,CH; -C(O)N(CH:),
AFN (CH2),CO,CH,CH; -C(O)N(CH:),
AFO «(CH,);CO,CH, -C(O)N(CHa);
AFP -(CH2);CO,CH,CH,; _C(O)N(CH3),
AFQ ~-(CH2)4CO,CHz -C(O)N(CHs),
AFR -(CH,):CO,CH,CH;, -C(O)N(CH:),
AFS -CH;SO;NH, -C(O)N(CHz),
AFT -CH,SO;N(CHs), _C(O)N(CH:),
AFU -(CH,),NHSO.H -C(O)N(CHs),
AFV -(CH;),NHSO,CH; -C(O)N(CH3),
AFW H Q
—C—N  N—CHg
. AFX -CH,C(O)NH, Q
- —C-N  N—CHs
AFY -CH;C(O)N(CHa), 9
—C—N N—'CH3

21




-C
- C( O) CH2NHSO2CH3
-C N-CH3 AGB

C(0) (cx2) 2Nxs02cx3 0 /-\

o/-\ -C

-G

NN - CH3 21 WD 2004/ 046132 PCTI US2003/ 036742 AFZ
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WO 2004/ 046132 PCT/ US2003/ 036742 Al Z - (CH2) 3NHSO2H
-CH3  AJA -(CH2) 3NHSQ2H - C(O) NHCH3 AJB (CH2) 3NHSO2H
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sses r\nnr'nnunrlc havd nn t+-he—f-orrdta Ho)—NN

Art, kalzr-N (R2) q Ar e((FHz)gtNHS@HS and phar rraceGHBcaI I y

acceptabte—sattsthereof wherein /—\rl )

in, p&Hdd q are 3s deﬁw}%ﬂe. one er%ﬁh\lﬁr%ﬁi

the 4= Jegfrazol yI {4- phe I ne donpoun

f or mul Ib) arelthgse %IQI— 101@&?ﬁf(

enbodi t, the 4-Tetr, 3w].IS@thenyl pi perlﬁdl
Compounds of forrmula (Ib) are those [wherei = N-CHs
-L(CH2)" C(O)OR4 In one enbodiment, |the N/

A _Totra=zal A

4—Fetrazotyt—4=—phenytptrperrdime_Compounds—of —for I’TUI a
(I1b) aA® those wHer ei n((hél NHSQzHD) |, (|0 oré ar%

-C(O- . In one ¢gnbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne _Conpdunds of 15

for mul I'b) are|thoseqvh

L = - - or -SO§ . (oZerggjogtnent

(CH2), C(© and
. the _f /™
4- Tetrazol yl - 4- prenyl pi per| di ne Con'p unds of “fo a

27 WD 21041046133
enbodi nent, the 4-Tetrazolyl -
Compounds of fornqula (I1b) are those
LT " (O OR4 and R4 = -Ad-d o al kyl.

The present invention further encompasses compounds having the formula

{Ib)
NC N
N\
Al‘1 mN \G
LR
A5 Ry (Ra)pl T Rekq
5 (Ib)

and pharmaceutically acceptable salts thereof, wherein A , Axz, Ri-Rs, G, m, p and q are as
defined above. o
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G is H.
10 Tn one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -I{CHz);C(O)OR4.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH2),C(0)OR4 and L= -C(0O)-.
In one embodiment, the 4-Tetrazolyi—4—pheny1piperidinc Compounds of
15 formula (Ib) are those wherein G = -L(CH;)uC(O)OR4 and L= -SO»- or -50-.
| In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L{CH).C(O)OR; and Ry =H.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (lIb) are those wherein G =
-L(CH2) ~C(O OR4 and R4 = -CH20(Cl1-C4 alkyl). 5 In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

wo ZefiReynds of formula (1b) are those vvhere

- CH2N CI
4- Tet E azol y? ajﬂ dﬁ&n)ﬁ dﬁ?%@?ﬁ%@“@ﬁ%ﬂﬁ ﬁgtgél%? &&ﬁ%
for(}:iula)(glam tﬁ%m:&éaendhe@a ALEHS) (@O und Ry enealﬁemkyno n
t her _e odal
et £ 6 Pt Sy s Taralsid RborylRiasFdin e FompeyRd s
forflnP)(I BR thére %ei&}ﬁGe* DL@}E)HC@'J%R?%M kﬂ -aﬂﬁtzgﬁc 1:Ca alkyl).

embodi ment, the 4-Tetrazolyl -4-phenyl pi peri
Conpounds ogg em!fqﬂmmt,athq fiytragolyl tHpbenylmibenidina Capounds of

forﬂl% az ? "SF '“E' P enyl pI @irgg‘g*%%gﬁ JETBNH (G Ca allcyl) or

-CH@J(@HCaa]kjrm) are those wherein G = -(CH2)3 R5. In
anot her _enbodi nent

. 4-Tetr aZbfyathsy eﬁ'ﬁ%ﬂwﬁ e Trme i tdihsonaiperdine Compenngs of
for&hﬁhb?éx%tﬁd&@%eﬁéﬁ%g' —'QClecfa]{qQ ] A-R5. In anot her

nbodi nent, the 4-Tetrazo enyl pi peri di ne
Co nmpounds anther tmbodimant( the )l-'l‘atrezdlylds;ﬂlem&ipxpemhnegumpounds of

- (CH2)5-R5. 2 n one di ment, the 4-Tetrazolyl
f°“£§1§ﬂ§i§fr’§?"s%‘ﬁvgﬂ' e Cot ds of fornula (Ib) are
t hose wWieiRither embodifh&t; @4&'6&%@]&)}@%& etidin®08mpounds of

_ enbaodi nent, the 4- Tetrazol yl - 4- phenyl pi peri di ne
f“@b‘ﬁﬂ@hﬁﬁgwé?“’h?féﬁﬁlfa' @HnyRare those wherein G =

4Tt r atoy e oBRREE L FGhrasoh A% phenytpipesigine Gompounds of
formdnﬁb)aeﬂiobewhumntmes{ilHAj@Rgl n G=-(CH2)2-COOR4. In
Compountiiiie: prbatindic it TaRerblidebonipBi i Smpounds of

formiI&IB) e Hekdiherkinl PRECRRRAG! ment, the
4-Tetrazol yl - 4- phenyl pltggrl d| ne Corrpounds of fornula

(1b) ar & angibseempnsinens, *Tﬂf(r@Bﬂaf}A-P@@WPeliiﬂnd Qoroprainds of

n@gﬁg Tet | - 4- phenyl pi peri di ne
fo %@Bsﬁ&ﬁ% rcr}ul a{b?fzg)ﬁ/are those wherein G = :
- (CH2) SIn(m&]bodlmwﬁn Ele@ﬂmazﬂﬁnﬁ—phdl@mmdme Compounds of
raz | -4- phenyl i peri di ne ounds of ormul a

torl o R B o F A AR ORS. and RS~
0 e OB g1

forn@dn{iopmcithossfwherein G= -CH,-COOR,,

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CH;),-COOR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CH;)-COOR.. '

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = {(CH;)~COOR,. _

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CHz)s-COOR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib} are those wherein G is -L-(CH;)uRs and Rs = -NEHSO,Rs.
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formula (I b) are those wherein Gis -L-(CH2)%R5 and R5
= -C(ONH2, -C(ONHOH, -C(ONHG-C4 alkyl), or

-C(O N(C1-C4 alkyl)2. In one enbodinent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 5

wdﬁﬁﬂd&kﬁ (Ib) are those wherein Gis -L-(
t's = -SOPNH2, -SO2NH(COl-C4 alkyl), or - ol

aI kyl) 2. Iﬂdhe%ﬁ%o&%ﬁ?ﬂﬁﬂ@atm&dl -4-phen lplpendme Compounds of
4-Tetrazol yl en plperldlngcg ounsof fornB

foyanly (T ase thoessehotpia K ﬁf@ﬂén‘&s jand &Hﬁ “CRy

szé%ﬁ?ﬂﬂ pﬁ@ﬁ?ﬁ pde 1ne Conpounds of 10

formula W dm)e eatbedibieats ﬂleWI:[Bmazoiﬂ@-p]senylplp(eﬁiﬂi@ CoRpowndsiof

fogﬂ%%%%ﬂ{??e‘g %ﬂﬁ?ﬁ?ﬁﬂrgﬁﬁb&s@ R 7 ot elen r SOMNH(ri1Ca
a]lgy'l)bb %@N(b%:?aﬂéﬁﬁre' n Gis L(CH2) R5 and L = - SQ2-

I'n one enbodi nent, the.

4- Tet r azbi qric-embpdigent, ﬁneﬁ&qhaz@ﬂmmmedm Compeunds af

fo’é‘ﬁ’ﬁ%@rﬁgﬁ %g%ﬁ%e\égnﬁff gcﬁr’;}’ﬁ{ fﬁéﬁé yipi pe%l di ne

Conpoundm @fe cmbeoi:mehiaﬂl(e I4b;)et1az<ﬂy1t-4qpimﬂy1ptpendmm Cpmpouds o
anot her enbodi ment,

fouurtadlb) e thppe WhesHB WP p‘rﬁgﬁa)'é%ﬁ&d Bsnifd@ds of formula
(1b) arepf HOSH bﬂ@ﬁfeﬁt‘,l eQ-Tetrlzcﬁﬁch %ﬁéﬁy@ﬂa@ﬁ@ﬁe @Bﬂﬁ%ﬂn@s of

vvhlchR3|s att s in configuration
fornnla@ilo)t dne thosemuloaléinEris —Ir((Héz)nRs aﬂd L = -80;- or -80-,

by ar apseavhigRth fe Bt eRERaSE conPo s &
foﬂﬁﬁ%ﬂ;)%eth‘ésﬁﬁ@ﬁﬂﬁdnﬂ s inthe (S)-configuration. In

anot her enbodi ment, the

© 4-Tet r azB1 gpethar gpkodimest St 4-BrtrreolohrpbemyiRipeidiverCopmpgpuads of
fm%[{lﬁ)g HE {hgg éggﬁnéejln p =1 and R3 is -C1-C3 al kyl. 25
n angt her

t he
4-Tetr azh @nbﬂléf @iﬂmﬂthnt,phﬂ 'cﬂetmol@bmphcmmpeﬁdmemtrmu@s of

oA o8 WP 71 D 1SR B L s fsrl‘ne

(R q§n_of formul a (1b) are those wherein p =1,
1-C3 al kyl, and the carbon atomto \NhIChR3IS
at t achedlni anofhar aphedinmnt, dlesrft- Tgxnzalwlﬂhere@wdmﬁommds of

forEquta ) | m?n%hgge vﬁgegeﬁ%g letl %ﬁ%;eycj,arb%n %P%l 1@ a&aechid is ﬁ?g,the

are those ere
(S)-éonfiidtioand the carbon atomto which R3 is attached
isin the (R configuration. 29 W 2004/Q46132
PCTI US203mg odinenh dhafeTetezplylfpRenylpiparidine Compounds of

forﬂ:lu]-ae(tﬂg)aafﬂhxgc Whddf PY RS idic) &, Gagpounds  of

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein p=1 and R; is -CHa. |

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
fonnula (Ib) are those wherein p = 1, R is -C;-C; alkyl, and the carbon atom to which R; is
attached is in the (R) configuration. '

| Tn another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Tb) are those wherein p = 1, R3 is -CHj, and the carb_on atom to which R3 is

attached is in the (R) configuration.

29




formula (I b) are those wherein p =1, R3is -Cl-C3

al kyl, and the carbon atomto which R3 is attached is
in the (S) configuration. In another enbodi nent, the
4- Tetrazol yl 4phenyl pi peri di ne Conpounds of 5 fornula

wo $doPdss?he those vvh_erei np=1 R3 is - ﬁET’Héz‘:'?%‘j“”z

carbon atomto which R3 is attached |s i

.
a-Tet £ az eyl ol e RO LR Db D hemmipiogidine Gopppppgds of
fo(l:mﬂa (By me tﬁmetswhwbm peq DRy 1s=-(}D—Cg hﬂ:yl) ol thebaton®oin, o Whith R3 is

- Tetra 4- phenyl pi peri di ne Conpounds of 10
aﬁfl ﬁ?%; ﬂ%‘ée wherein m= 0. In one

enbodi mept anoﬂﬁﬁexﬂboﬁﬁﬁén@ztﬁ’é A II‘eﬁ‘azBHf«ﬂéh mﬁﬁ’ﬁfyéﬁﬂ&%ompounds of
Conpounds of fornmul a %e are thos rein m=
5 forpida dhirse theeswherein g =4, Reis-§Hol apil the-qathen piopi foovliichi Reis

SRR Gl (1), o7, ("R Wheren 0

4- Tet r azbi ople-edbpdimentthd mmm@m@mpaﬁmfcﬁm oF
gli% @hose wherein m=1 and p = 0. In one

’éﬂ“g% osg herein 5(% azol yl - 4- phenyl pi peri di ne

Conpoun dﬁl o2k embSifhAhE h@e&@io%l—%ﬁh}ﬁ*@@%ﬁcﬁh?C&go&ds of

and . I'n one enbodi nent razo
10 )@F@éﬂﬂ%’i’h@&l@@@unds of 20 formula (I b) are

2“?221 a0k CaBRmeg e Aaeisops %%%’E”twhﬁf%f

for@bh)([lgrammMSﬂaevdh@man m=0, p=0andq=20. In one
enbodi ment, the 4-Tetrazol yl -4phenyl pi peri di ne
Conpound& o8¢ embeditentthe f-7irazolyl-vnbenyIniperiding Componndyof=

for%ul_li_let angQﬁe‘%ém?ﬁﬂhyl B d?agh ggnt(;on-tpgﬁnds of fornula

15 ( | b) ar dnvheesbadireent;the RZ‘eirazo}an-pheﬁlplpeﬂddeBomﬂBunds”bf

£ t he razol yl - 4- phenyl pi peri di ne

B v ﬁé@’ﬁbﬁ’&%ﬁ%ﬂ?“’ Hﬂ}l—g[ ?’(ﬂs étr e those wherein R is

- Cl- C&n@h&l‘éﬂlﬁomrhéht Re4-TEROdIE %% ﬂlﬁeﬂdme Comapounds of
npou

4- Tetrazol yl - phenyl pi peri di ne
fomahar%)Dare(th%yWépr@mtmo@eMF& n R is -Cl-C3 alkyl. In

Compounda i ehiredili e KRGy ph iR Cogipohadi or

20  formilri(X5) m&hmbiwhér)sm(m -ll‘sl(:@lle@ al kyI )2. In one
henyl pi peri di ne

enbodi e 4-Tetrazol yl
Conpoun °I&ﬁ emh@élﬂ%ﬁ&t sheg4-bstraz alwavhwblmém@mnmsum@ of
forrmith (1b) & thosb whbinnT=030= 0 and q = 0.
In one embodiment, the 4-Tetrazolyl-4-phé1-1§1pipeﬁdine Compounds of |

j

formula (Ib) are those whereinm =1,p =0 and q=0.
25 In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
 formula (Ib) are those wherein R, is -Br, -Cl, -1, or -F. |
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein R, is -O(C-C; alkyl).
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
30 formula (Ib) are those ﬁvherein Ry is -Cy-C; alkyl. |
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
: formula (Ib) are those wherein R; is -NH(C}-Cj alkyl) or -N(C;-Cs alkyl),.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein R is -Br, -Cl, QI, or -F. '
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| formula (Th)aze thgesehetginRetsnC

WD 2004/ 046132 PCT/ US2003/ 036742 I n one enbodi nment,
the 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of (1b)
are those wherein R3is -Q(Cl-C3 alkyl). In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

woshiiRaysds of fornula (1b) are those V\her%gmgﬁmg@“m

-Cl-C3 alkyl 5 In one enbodi nent, the
4-Tetraz - ' sl C ;
£ ofle efhbBRRRN! &b&%ﬂ@%ﬁ@%@ﬁ% g:o%géﬁe& 86 (h)

(I'b) are those erein R31s
are fp@ wieRimRkisl-PEC:-Caellghle enbodi nent, the

4- Tet |yl -4- | pi i di ds..of - f
(o) ar e sRian: fo Rl etali-raiehne et at comty f

foftnal£{ThpatOthle Whephie RY IspCpey kltyine Conpounds of 10
formula (I b) are those wherein R is -C(QO.N

H2,
- C( O) NHOH, oneebpdipeet theA- ketrraalyk-4+gfenylpipey dipecborggounds of
fofflf (1 Pare 1 \Ar RO RBIE,.Cf Ay or NC-Coallegl.

(1b) ar elntdno smbudiment] the RITeirazol {4 HeIbippidding Gompainds of

emhodj.nment, the 4-Tetrazol yl -4-phenyl pi peri di ne
fo’("igﬁ"b&br?ﬁ"s&‘&?e&ﬁe’? H‘ﬁ}'?'a (I'b) are those wherein Rl is

- C( O N( Qﬂzﬁé%godjﬁeﬂrnﬁg e oL phehfiperidine Compounds of

4-Tetrazol yl - 4- phenyl pi peri di ne ounds of formula
Fornly (ovage EhesseersieReisnCEONES, -GONRATHEC(QINE e Cs alkyl, or
) odi t he 4-Tetrazol yl - 4- phenyl pi peridi ne
C@?nghﬁg@‘@ formula (1b) are those wherein R is

- C( O NH( mhdaekfapodident; the A-TetrezobylidostienglpiperidilkeCompounds of

4- Tet razol yl - 4- phenyl pi E@ﬂ( . ne Conpounds of fornula

: VEOORA., I'n one

embodi Meflone tRBodtmd! ﬁl@lg;e&hz'o‘ﬂyl-?httﬁﬁﬂﬁﬁ BEdihCAfpounds of

Conpounds of  formula (1 ar e ose erein R is
form@MCIb)lane those véhetwimiR nisnC(OXNGEH,CH:)..

4- Tet r azgl vyl - 4: pheny! pi di unds..of ~ 25

fornul a I%? elgp‘gd}?ﬁ%stge \%‘Tg fﬁ“'@?ﬂ%ﬁ%ﬁplwdﬁwnc%%om‘m of
fora ROt e thosetwiRrein Rl -@@@NACH: phenyl pi peri di ne

Compounds of formula (ILb) are_those wherein Rl is

- ( C1- C4 Tmorg pmpbodimgent fhe éﬂ)ﬁg@qomlgheql)ﬂ@pendme Compounds of

T e T

~if | - (o ohe Bdbdditiit, ths & Tetrazolyl-4Mhenylpiperidine Compounds of
formula: (Ib) are those wherein Ry is ~COOR4.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein R, is -CHO. o

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formuia (Ib) are those wherein R, is -CN.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein R; is -(C;-C4 alkyl).

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ib) are those wherein R, is

') /(CHz)r _
0, —a_ 0 0
—cN  N-R ¢ N\ —eN —&N
[ VAR ) ,  N\= or ;
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30 31 WD 2004/ 046132 PCT/ US2003/ 036742 |1n one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (Ib) are those wherein At, is
-C3-Cs cycloal kyl. In one enbodi nent, the

wofvol_/@k[ﬁz‘)' yl - 4- phenyl pi peri di ne Con'poundsﬁe,hwjo%d}w@

are those wherein Art is phenyl, nap
th I [SsleT=Tok- 128 t,
ZmTe[)r/azol y'l1 4- phen%%#p%??ddﬁ %ﬂggﬁgﬁg@n‘%ﬂ j Congl%ﬁ%c}sé’f
me@DaeﬁMSwhWHMG-& anﬁcleaﬂl{jfl to 7-nmenbered)
het er oar . one odj
4-Tetraz bﬁﬁ‘%ﬁ %E,’E '@WMW Compomgs af
fofdibih (Y ae&ﬁwéﬁh%ﬁr&a & phknyl, 'n%pﬁtﬂﬂsatdt‘r ryqt &pnehidingne or

nore R2 gmou ps. In one enbodi ent |

4- Tet r az &t Queenbodisept, @%T?@Wﬁlﬂm@mmdmﬁ Corpounds of
fol G et ibke RS KPR SO Plebb SOy eBBERL 4 ot
¥2$ 4- Tefx amcdn;blodlmelﬁb ditw-'pﬁ;ﬁealﬁﬂy%—gﬁaln??fﬂéﬁ?ﬁtGSloﬁﬁmunds of
%ﬁ?’f é Ha"gfhgfl%% raleis S‘%] Riedovith Ans oF WEI(PRRZ TAWS.
4 Tet r az@] otle-eflibBMBRYY, meﬂeféﬂkﬂﬁaﬁééﬁf’lg{}gg i tcﬁﬁlg&mdLQf

(1b) are those wherefin Are is s ne or

forpyple (Tpare thesgehicrais Aris phenyb mahthyfenthryl; drohenanthryl.

(i o) o o2t s EoRATRAL folFfoaal CORAB Ry ompritdher

' foﬂmﬂiadbmmﬂlosdmréin Ref isappy/V-ntmbbRMHpIRRYI di ne

Conpounds of formJIa(Ib are those wherein At, is
cycl oh ex%'i one ey %@e’étnﬁ‘é &r folyh4henylpiperidine Compounds of

foﬂnu]_@ﬁlﬁ)aﬁé)ﬂh&e WhieRiIE RY, 19& er e m%ﬁgplgﬂiglgiﬁ %eufyl and

formula (I'b) are those

Are is phengbmbsdimenicthe diltettazubyiid,phisipiperidine Compounds of

f0r§1ﬂ1§&bgazo¢1¥s8§é1e€&%¢é aﬁd erl di nengCogpounfjsl gf on;or nmul a

enbodi NEitone EMBodimdif! ﬂl@lqleﬁbzofylﬂtiﬁ@ﬁ@ @R Bdind &EROUﬁds of

Compounds_  of fornula (1b) are those

fo %&@)ﬂ@hoszsvmwm ixghslotiendnt | t he :
4-T | ds..of . f |
(10 ar dole bQRAR &l R4 SHRTAI Y ol &

 formuta(th) lam‘thqsetvslhereérﬁﬁﬁg Belohstlyl dndoe Ryhehyier i di ne

Corrpounsof orrrula(lb are those wherein G = H,
and m = ﬁ%‘;ﬁzo ly}-fphenylpiperidine Compounds of

fonﬁufﬁqmr)%qj,agg“ﬁ E?;élfplagﬁgqu ne Conpounds of ggd e

a (Ib) are ose rein G=H and At,
ar e phedybne ¢mbodingeng txodi Tebeazblyl-4-phenylpiperidine Compounds of

tordhuth e} e okl veheiEL L WREY LGl ne Compounds of
| In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ib) are those wherein G=H, and m = 0.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G=H, and m = 1. _

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G= H, and Ary and Ar, at;e phenyl.

In one embodiment, the 4- Tetrazolyl-4—pheny1p1pendme Compounds of
formula (Ib) are those wherein G=H, p =0, and q=0.
- _Inone embodlmcnt, the 4—Teirazo1y1-4~pheny1p1pendme Compounds of
formula (Ib) are those wherein G=H, p=0, and m = 0.
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20

formula (I b) are those wherein G=H, p =0, and q =
0. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(I'b) are those wherein G=H, p =0, and m= 0. 32 WO

WO 2608846946132 PCT/ US2003/ 036742 I n one enbpg#,ggz;a&mgﬂ;

4-Tetrazol yl - 4- phenyl pi peri di ne Corrpounds
(I'b) ar eIﬂJﬁ@%ﬁﬂaMlﬁf fhe'e etrFﬁoI ¥1€1F3gndlﬂe Cgmpdtﬁdé)&e

enbodi nent, the 4- T razo peri di ne
fommﬂpﬂb}mfsﬂng$ewlﬁmnﬁ=aﬂ(pbp alden’ﬁliose wherein G = H,

= 0, and.Art and.Ar dj t :

Che 4. ToP{Sns sRfainlef & RAE 4 et U R RTSpotacs of
fofomtar(b)peré ihbée viliceeih (50SH, Iy\he;@umrﬁn-d Ad ae phie®l. 9 = O,

and in : . I'n_one enbodi nent

4-Tetraz Q?FRDBP@H‘W (g dr e%@%%ﬂﬁ@@'ﬂe Comapapnisof
o) 55 BORSAMIELRIR, 55, {009 = O, and i =

enbodi ment
4- Tet r azlnlopk embqnchmngtl ihe plietratiotyd-4 @hemdpipetiding Cortfbunds of

oy iE Y fedeatisreis Sty P 7 ) @ Shood: ment .t he
4 Tet r azgloyk edibei@ent] thé @%&%W%&B%iﬁéiﬁ:&fcﬁm oF

are those wherein.G = H,

ForspH (e aeshopbo Rtz G Ry .= DA A BURIREHETSL he

4-Tet I ff
by o Aol RSO, B RS6kbRP 4 pRARANR R cdf Thihe
foxﬁm!ra (?ﬂqu}l&lc azl:lerepfﬁﬁ?ﬂ,_p A6 q:j=|= 0,us & K)aztnd\l&é and ?szam pheilyl
- Tetrazol yl - 4- phenyl pi peri di oynds_. of _fornul a
(1b) ha otig F%b‘ﬁe‘lgfrl?%vbﬁ%gﬁg E’f‘ﬂrog%iﬁfmﬂsdmﬂémpgﬁads of
forﬁﬂﬁr(g‘éfe%ésﬁ wﬂe%ﬁ@eqptpabb % =S@ 'nl s 1t éiﬁfﬁ?f.md Ag%feeﬁ
and are as follows: )

H-H BAbustiafipad- @mlybmph@«lmpe@mep@)up@@dspzfonmlamwhaw
. CH3 -H BAB -(CH2)2C(O)NH2 -H BAF

the PRCCH3) 2 -H  BAG - C( O) (CH2) 2NHSCRCH3 - H
NT SN
/
N
and pharmaceutically acceptable salts thereof,
wherein G and R, are as follows:
Compound No.: G: Ry:
BAA -H H
BAB ~CH,C(O)NH, -H
BAC | -CH,C(O)N(CH:); H
~ BAD -C(O)CHNHSO,CH; | -H
BAE ~(CH3);C(O)NH, -H
BAF «(CH2);C{O)N(CHz), H
BAG | -C(O)(CH,);:NHSO,CH; -H
BAH -CH,CO,CH; H

33




BAH - CH2CORCH3 -H 33 WD 2004/ 046132 PCT/ US2003/ 036742
BAl - CH2CORCH2CH3 -H BAJ - (CH2) 2CORCH3 -H BAK

- (CH2) 2002CH2CH3 -H BAL - (CH2) 3CCRCH3 -H BAM

- (CH2) 3CORCH2CH3 -H BAN (CH2) 4C02CH3 -H BAO

w()ﬁ] 3 2CH2CH3 -H BAP -CH2SO2NH2 - H
) %qlrgvpgu CHB).2.- H.. BAR - ( CH2) 2NHSCRH - H A%Eéusz‘m’““?“z

- (CH2ENHS2CHS oo ool COMHLD) S il oA 9 N2
o O)UC%HSEE\CI-B 1 C(O) NG, EMCH Or CH2) 3G O N2 - €1 O) NH2
P 0 B st XCHoy B cloccpcra -8 o e
oo B R T by s OBRRoR o) ee. B
(CopasEeCs - 00 N B8, CHLOFG) SC2CLEOT 01O N2
- E(\,Jo‘) RAN * BBl - ( C|:|28@ N@z}«&@@gﬁﬁ-ﬂ B UE:LszgKOQN( CH3) 2
géﬁjﬁ > og?:lrf|3_~E :(0)@551@9@3 S COhGE H

BAP -CH,SO,NIH, H
BA_Q -CH;SO,N(CHy), H
' BAR -(CH,),NHSO;H H
BAS -(CH2),NHSO,CH, H
BAT -H -C(O)NH,
BAU -CH,C(O)NH; -C(O)NH,
BAV -CH,C(O)N(CH3); -C(O)NH;
BAW -C(O)CH;NHSO,CH; -C(O)NH;
BAX -(CHz),C(O)NH; -C(O)NH,
BAY ~(CH2).C(O)N(CHs)2 ~C(O)NH,
BAZ -C(0)(CH,),NHSO,CH; -C(O)NH,
BBA . -CH,CO,CH; - -C(O)NH,
BBB -CH,CO;CH,CH; -C(O)NH;
BBC (CH).COCH; - - -C(O)NH,
BBD (CH2),CO,CH,CH; -C(O)NH,
BBE ‘ (CHy)sCO.CH; -C(ONH,
BBF (CHy)3CO,CH,CHs -C(O)NH,
BBG | (CH)4COCH; -C(O)NH,
BBH (CH)(CO,CH,CH; | -C(O)NH;
BBI | ‘CH,SO;NH, -C(O)NH,
BBJ  -CH,SO,N(CHz), -C(O)NH;
BBK «CH,);NHSO,H | -C(O)NH,
BBL (CH,),NHSO,CH; -C(O)NH,
BBM -H - -CO,CH;




34 WD 2004/ 046132 PCT/ US2003/ 036742 BBN - CH2C( O) NH2
-CRCH3 BBO - CH2C(O) N(CH3) 2 - CORCH3  BBP

C( O) CH2NHS02CH3 - CORCH3  BBQ - ( CH2) 2C( O) NH2 - CORCH3
BBR - (CH2) 2C(O)N(CH3) 2 - CORCH3  BBS

wo2bdaddi§H2) 2NHS02CH3 - CO2CH3 BBT - CH2CO2
_.BBU - CH2COpCHPCH3 - COPCH3 BBV - (CH2)2 C@%@%

B FRRGT (PN L Cl SRR
_(CH2) BE®CH3 - CORCH3 -(BEQ(O)([\I(M))QCOZC!—QCI—B - B0
BCB = CH2 SOPNH2 —CPR CHE—BEE—CHESER N-GH3 )2 —~CEREH3—
BCD - ( &Y 2NHSO2H| - COB(PICHDES 0:CE312) ANHSOR CHEOGERCHB
i ol %HQ CER) 2| %%EWQO&E&HS@&B‘CQEQ@
SRS S By B 0 S e i e s Y
- CHRCOBBRCH3 - CHD -BICO)(CH;}ZD}ESQ\Z(&E -|cHo DEnCR:ozcm
E%; b anos oo Sehcoch S E T o,
BBU -CH,CO,CH;CH; -CO,CH;
BBV -(CHz),CO,CH; . -CO,CH;
BBW -(CH;);CO,CH,CH; -CO,CH;
BBX ~(CH2)1CO;CHj -CO.CH;
BBY «(CH2)3CO,CH,CH; -CO,CH;
BBZ «(CH2),CO,CH; -CO,CH
BCA ~(CH)4CO,CH;CH -CO,CHj
BCB -CH,SO;NH, -CO,CH;
BCC -CH,SO:N(CH), COCH; ~
BCD ~(CH2),NHSO,H -CO,CH;
BCE -(CH;);NHSO,CH; -CO,CH;
BCF -H -CHO
BCG -CH,C(O)NH, -CHO
BCH -CH,C(O)N(CHg); - -- -CHO
BCI -C(O)CH,NHSO,CH; -CHO
BCJ {(CH;),C(O)NH, -CHO
BCK {CH,),C(O)N(CHs), -CHO
BCL | -C(O)(CH2),NHSO,CH; -CHO
BCM -CH,CO,CH; -CHO
BCN -CH,CO,CH,CH; -CHO
BCO (CH2),CO,CH, -CHO
BCP ~(CH,):CO,CH,CH; | -CHO
BCQ | -(CH»)3CO,CH; -CHO
BCR «CH,);CO,CH;CH; | -CHO
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WD 2004/ 046132 PCT/ US2003/ 036742 BCS

-CHO BCT

- (CH2) 4CCRCH3

- (CH2) 4CO2CH2CH3 - CHO BCU - CH2SO2NH2 - CHO

BCV - CH2SC2N( CH3) 2 - CHO BCW - ( CH2) j NHSC2H - CHO BCX

- (CH2) 2NHSCRCH3 - CHO BCY -
woﬁﬁ)ﬁmﬁkQC(O)N(Cl'B)Z -CN BDB - (O CH2NHS

H -CN BCZ -

- CH2C(O) NH2 - CN

i) DT EP O

- (CH2) 2C( Q) NH2 . RDD-(CHZ\ZC(O\N(
- (O () 2 NHSORGH3 gi"o a3 -CN  BBgo
QLII2 Cm SLIV'Z QLI'S f‘l\l { f‘l_l f‘ f‘l_l’l I\I Rnl
-( C|—|2)M::DQCH2CH3 - CI\I-((H{IEJ4C(CEEIH);GBDZCI-|B -CN BBERHO
—(CRZ) 3CPCHZCH3 - CN—BDL - (CHZ2 )y 4 CC2GH3—=CN—BDiV
- (CH2 CH2CH3 |- -- --ER3@dz crosapNH2 - eN-CBBo
-CH2S CH3) 2 - QN Bq HSO?H -CN_ B o
Q2CH3 - F2 ? _BDS CH2C(O) RN CH
BDT - @GR 0) N( CH3) 2 Et@{%%@;go & O) CH2NHSCR CH3CcHEH3
BD\"I (Cl_llz) 2C( @ II\ILJ’) / (‘l—l’)\ ’)F (\\ I\I/ PI—IQ\ ’) PI—IQ
36 WOROI04/ 046132 PCHCHPNBEI0LEEA2 "CHO
BCY -H -CN
BCZ -CH,C(O)NH, -CN
BDA -CH,C(O)N(CHz); -CN
 BDB -C(O)CH;NHSO,CH; -CN
BDC «(CH,)C(O)NH; -CN
BDD ~(CHy),C(O)N(CH:), -CN
BDE ~C(0)(CH,);NHSO,CH; -CN
BDF -CH,CO,CH,4 -CN
BDG -CH,CO,CH,CH; -CN
BDH ~(CH;},CO,CH; -CN
BDI -(CH;),CO,CH,CH; -CN
BDJ -(CH,);CO,CH; -CN
BDK «(CH,);CO,CH,CHj -CN
BDL -(CH»)4CO,CH; -CN
BDM ~(CHz)sCO,CH,CH; - -~ -CN
BDN -CH,SO,NH, -CN
BDO -CH,SO,N(CHa), -CN
BDP «(CH,);NHSO;H -CN
BDQ «(CH,),NHS0,CH -CN
BDR -H -CH3
BDS -CH;C(O)NH; ‘CH;
BDT -CH,C(O)N(CH3), -CH;
BDU -C(O)CH,NHSO,CH; -CH;
BDV (CH),C(O)NH; -CHs-
BDW «(CH;),C(O)N(CHz), -CH;
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BDX

CH2CO2CH2CH3 - CH3 BEA

- Q(O) (CHR) 2NHSC2CHB - CH3 BDY

- CH2CRCH3 -CH3  BDZ
- (CH2) 2002CH3 - CH3  BEB

- (CH2) 2C2CH2CH3 - CH3 BEC - (CH2) 3CO2CH3 -CH3 BED

- (CH2) 3CCRCH2CH3 - CH3  BEE -

(CH2) 4C02CH3 - CH3  BEF

WO 0GR BCO2CH2CH3 - CH3  BEG - CH2802NH2 Q—chmjo%mgﬁuz

Al

f"LIQ

BEF l f"l_l’)\ 2NHSOR2

CH3

IDCONI LD D
\

?(;LI—Q) BPEROG - (L3 -CEBICHHNIIBIRE OH3) BEL CH,
HA (O M=CH2C(ON(CH3) 2

-C( 0 Nﬁ% BEN |- - C(10) NH( CH3)"CEBBO
; S‘fcg\z ¥\| {\I i RFg( -O%:(Ng\(' & - E:l(—:gz - (ZZ(C(O)Om? Cl%Z
3R S qpaecs - | OO NHO,GRES - (eOeoUr,

- (CH2) B CH2CHB - C( O)-NH@;Q}IGE)zCHEEPIé ( CH2) SCOZCHB:H3
-C(ON T BEW=(CH2) 3ICR CH2CHS—C(1OMNH(-EH3)—BEX
- (CH2) yeqo) NH( CiEH)s GpaCHs CH2) 4COR CH2 CHEH
QR ) 128(E:(Z (‘és:%é\l COECTh Jonbisph  CHs

/C(n% ;\l'l-)ﬁ]%ﬂ;lsr% i Lg? yp n\ztl\)&@%m@fgd/ uczoos/ 03674g, BFC

BEF (CH;)4CO,CH;CH; -CH;
BEG ~CH,SO,NH, -CH; -
BEH ~-CH;SO,N(CHa), -CH;
BEI ~(CH;),NHSO,H -CH
BEJ -(CH;),NHSO,CH, -CHj
BEK -H -C(O)NH(CHz)
BEL -CH,C(O)NH; -C(O)NH(CH3)
BEM -CHC(O)N(CH:), -C(O)NH(CHs)
BEN -C(O)CH;NHSO,CH; -C(O)NH(CH;)
BEO ~(CH;),C(O)NH, -C(O)NH(CHz)
BEP ~(CH;);C(O)N(CHz), -C(O)NH(CH3)
BEQ -C(O)(CH,);NHS0,CH; -C(O)NH(CHy)
BER CH,CO,CH; - - -C(O)NH(CHz)
BES -CH,CO,CH,CH; -C(O)NH(CHs)
BET ~(CH;),COCH; -C(O)NH(CHs)
BEU «(CH,),CO,CH,CH; ~C(O)NH(CH3)
BEV -(CH;);CO,CH; -C(O)NH(CH3)
BEW -(CH;);CO;CH,CH; -C(O)NH(CH))
BEX «(CH,)4CO,CH; -C(O)NH(CH;)
BEY «(CH2)4CO,CH,CH; -C(O)NH(CH,)
'BEZ ~CHoSO;NH; -C(O)NH(CH3)
BFA -CH,SO,N(CHz), -C(O)NH(CHs)
BFB ~(CH;),NHSO,H ~C(O)NH(CH;)
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BFD -

H-C(ON(CH3)2 BFE - CH2C(O) NH2 - C( O) N( CH3) 2

BFF - CH2C(O N(CH3) 2 - C(O N(CH3) 2 BFG - C( O) CH2NHSCRCHS3
-C(O)N(CH3)2 BFH - (CH2) 2C(O) NH2 - C(O) N(CH3) 2  BFI
- (CH2) 2C(O)N(CH3) 2 - C(O)N(CH3) 2  BFJ

WO b6 CH2) 2NHSQRCH3 - C(O) N(CH3) 2 BFK -

= CLONLCHR).? BE

=CH2CORCHPCH3 - CLO) I\(

SRy

CH2 2CH3 - C(O) N CHZ) 2002
(Gom@20n - clo N dmdetie (C10) 200 @Rt cr)
((}|2)Bmc}|2(:H3 C(O) N(CH&iz BFQ ( )4@1:@)?-130}13)2
-C(ON u-b)z BFR— ACORCH2CHI =GO d
- cH2SdE C( O N CH3) ?Hﬂ@)mémsozm ( cHg) 2XC )N(Cﬂa)z
- O )2 BFY - (C C(O)N(CHS)_ Qiﬁ%
QRCH3 1 CLO) W Hi01 /- \8( Qﬁ%)z
BFX ONH2 O/ )@; FY CH2 ﬁt@p[
@IQ;C( P) NN} )CSzO AW%IE C(VOQIM) %&
N- CHSBFHGA (CH2 2C( O}(mla)za((bm —c CH3 G@)M(Eﬂs)z
20041046132 PCTHUS2003/036742 BGB -(cn"z 2€(O f\l ))
/-\  BEl o3 BGoC 0 | -\ “COOIN(CH),
BFJ -C(O)(CH,);NHSO,CH; -C(O)N(CHz),
BFK -CH,CO,CH; -C{O)N{CH3),
BEL -CH,CO,CH,CH; -C(O)N(CH),
BFM ~(CH,),CO,CH; -C(O)N(CHa),
BFN ~(CH,),CO,CH,CH; -C(O)N(CHs);
BFO ~(CH;);CO.CH; ~C(O)N(CHz),
BFP -(CH;);CO,CH,CH; -C(O)N(CHs),
BFQ +(CH,):CO,CH; -C(O)N(CH3),
BFR -(CH)4CO,CH,CHj -C(O)N(CHs),
BFS -CH;SO,NH, - -C(O)N(CH3);
BET -CH,SO,N(CHz); -C(O)N(CH3);
BFU -(CH,),NHSO,H -C(O)N(CHa),
BFV -(CH,);NHSO,CHj -C(O)N(CH;),
BFW H o O
—C—N  N—CHs
BEX -CH,C(O)NH, 2
—C—N  N—CH3
BFY ~CH,C(O)N(CH3), Q
“—“C“"‘N N_CH3
BFZ -C(O)CH,NHSO,CH; @ N/—\N cH
v =g
n_/
BGA ~(CHz);C(O)NH; 9
—C—N  N—CH3
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—C—N N—CH3
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BGK ~(CH,)4CO,CH,CH; Q
—C—N —CHg
n_/
BGL -CH,SO,NH, O\
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/
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BGW - CH2CORCH3 0
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—C—N )
BGS -C(O)CH,NHSO,CH; Q
—C—N )
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‘ —Cc—N )
BGV -C(O)(CH,),NHSO,CH, Q ‘
—C—N )
BGW -CH;CO,CH; 9
40
BGX -CH;CO,CH,CH; Q
—C—N )
BGY -(CH;),CO,CH; 0
: —C—N )
BGZ ~(CH;),CO,CH,CH; Q
10
BHA -(CH,);CO,CH; ﬁ
—C—N )
BHB —(CH2)3C02CH2CH3 ﬁ A
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BHC «CH,)4CO,CH; Q |
—C-N )
BHD {(CH,):CO,CH,CH; Q :
.-.......C_.
- BHE -CH;SOzNHz ﬁ !
e
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-CN) BHG -(CH2)2NHSCRH ~/ -GN ) BHH
-(CH2)2NHSO2CH3 0 ~\ -C-N) Bill -HO N Bill
-CH2C(ONH2 G BHK -CH2C(ON(CH3)2 -0 C BHL
- C(0O) CH2NHSO2CH3 101 ~, -C BHM -(CH2)2C(O)NH2 C-N ||
- -(CH2) 2C(O) N(CH3) 2 c- BHO - C( O (
wo by () e ot . BT T S T etk
- CH2 CH3™ 1 01] - C Nepr 600808,y ( CH2) 2002 CH 101 -G N
BHS - (CFP 2CORCH2ICHS 1612 -%\RN oA - (CH2) 3 g@
-GN | 41 WD 200§/ 046132 PCTI US2003/ 036742 BHU
e N AWsYa a s Ta o Ya N Il Walll N
* T BHG -(CH,),NHSO;H o
1O
BHH (CH;);NHSO,CHs Q.
—C—N )
BHI -H 9 @
-—.-C— P
BHJ -CH;C(O)NH; Qs
. — ] _
BHK -CH,C(O)N(CHs), ﬁ =
......C...-. .
BHL -C(O)CH;NHSO,CH; QA
BHM ~(CH,),C(O)NH, O
_....C.... >
BHN ~(CHz),C(O)N(CHz), A~
BHO -C(O)(CH;);NHSO,CH; —ﬂ_ /2
C—N_|
BHP -CH;CO,CH3 @ e
N
BHQ -CH,CO,CH,CH; _I?I;_N S
o=
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C-N_|
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—
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_C..... >
BHW ~(CH,)4CO,CH,CH; 0~
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BHX -CH,SO,NH, 0
—C-N__
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-C-N A The present invention further

enconpasses

conpounds having the formula (lIc): G'N N Ara, NH
R3 (R3)p _ (RR)g 5 (lc) and pharmaceutically
acceptabl e salts thereof, wherein Ara, RI-R3, G m p

defi ned above. In one e

are as
wo@%e?‘?azol vyl - 4- phenyl pi peri di ne Conpo

nost 7 b,

(I'c)
the 4-
formula (lc) are

t hose whlerein 0 1In
etrazol yl -}4- pheﬁ‘%{’&f per|
t hose wherein G = -Lt
no _onhbadi Rt

one erbodl ment,

I ne Cpnpour

ln d fhn 4 Tnfra7n|u| A
LELELI ITTC CTTIOUOT TIreT ] -

ConpouBl® of for!rrul a «(TH):NHSOHhose
-L-(CHR2)" (O OR4 and L = -C(O-. In
the 4-Tetrazol yl -

(w;&ga\%ﬁ ?”3

nhnnulnlnnrlu

Aher ei n qB
pne em@
4- phenyl pi peri di ne Conpounds of

erein-G = -(Cl-C5_al|
enbodiBENt, the 4- Tet r-ZD)|NHIO,Hhenyl
Compounds of forjmula (Ic) are those
-CH2- R5. 20 In orje enbodi nent, the

T or mul [Cc) are]those = - (CR2) 7%L0O) OR4
and L %502 or |-SO. (eﬁs%ﬁgt@ odi nent thfeél) \
4- Tetrazol yl - 4- pHenyl pi peri di ne Conpounds of ~Cr ¥

azzf;:_a“@ié“p

- Tettrazol yI - 4-phenyIrpiperidime Corpo
(Ic) are those wherein G = -(CH )2-R5.
2004/ 046 presat

(1)4 Tetrazol yl - 4- phenyl pi peri di ne Conpo
(lc) are those wherein G = -(CH2)3 R5.

nasof —formua

a4 WO

pacpmppsseppnpothdsianimgithe fomaula

unds of fornmula

I n one

enbodi ment, the 4-Tetrazolyl -4-ghenyl pi peridi ne
Compounds of formula (Ic) are tihose wherein G =
-(CH2)4-R5. 5 In one enbodi MeRf; qﬁ

npounds of fornula

4-Tetrazol yl - 4- phenyl pi peridin

(lc) arethose rei -Rs. In one
enbodi ment, the Jgt;’]'gﬁ nyl pi peri di ne
Compounds of

H R4

and pharmaceutically ac&eptable salts thereof, wherein Ar;, R;-R3, G, m,pand qarcas
defined above. |
‘ In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ic) are those wherein G is H.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CHz).C(O)ORs.

In one embodiment, the 4—Tet1‘azolyl~4—pheny1piperidine Compounds of
formula (Ic) are those wherein G = -L-(CH3),C(O)OR4 and L= -C(O)-.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CH;),C(0)OR4 and L= -SO;- or-SO-.

Inone eﬁlbodiment, the 4~Tetrazoly1—4-pheny1i)ipe1idine Compounds of
formula (Ic) are those wherein G = «(C4~Cs alkylene)Rs. _

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G=-CH;Rs.

In one embodiment, the 4-Tet‘azolyl—4~pheny]p1pendme Compounds of
formula (Ic) are those wherein G = -(CH~\2-R5
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formula (lc) are those wherein G = -L-(CH2)" C(O CR4
and R4 = H In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 10
fornmula (lc) are those wherein G = -L-(CH2) %( O OR4

woabdloldsr - ¢ -Cl0 al kyl. In one enbodinent, #%%003,036?42

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds o

I
! Gt 1 RS Pl Tt kBNl Chtfdhds of
fanindd (Sand thoscavhprednG =p{(JE)4-Ri.ne Conpounds of formul a
Ic) are jhose rein G = -L- nC( Q) OR4 d R4 =
( CH)2 NH( CLIPEAC gPRgmenythe 4 e“%ﬁéﬁ%m%? é%a;}‘?‘aaézl’mﬂ%ﬂ%
thode RefbinlFet. L., - 4- phenyl pi peri di ne
Compounds of forrmula (Ic) are those wherein G =

(Cl- G5 alleynemehaiiom, the 4 TomzobirdalinsdpiperiditeCompounds of
t Lp igi ne Conmpounds of formula
f%f"zf" @%P‘Jt‘ﬁ%sggm ket (%%55 #, -COOR4. 20 In one
enbodi merin oné bebaltinkéit rtEaZMIyﬂrazé}yphqnhyﬂyﬂpxpa{dufb Cuinpounds of

fOC:ogEo;:md forglfu{lé_ ‘&‘b@k those vvhe_r ein G =

4-Tetr azqhﬁhe Anbushan: %@@%@dﬁg@f@ﬁ@%ﬁﬂe CJngJoHﬁﬂs%f

(Ic are those wherein G = In o

oreretthose M@emmﬁFr-&z(@l&)nC@)ﬁﬂhmyd Bi EerG:eﬁl‘m elicyl.

C?gﬂg;lzdée% Zlfs forglﬂé%%ﬁ%@ﬁ P ?plpen %ompounds of

foAniR{(Top dRlihdse dheeRny - pmenz);i(:(g_)lz@ mpmlds @HZO(Cpcmkﬁ)
(Ic) are _those wherei .. In one

enmbodi merdR ong ¢reboginyest, rt%pzﬁomaquybﬁ@hwmwdmm@pounds of
o PIRTISS e vl 3 Lk pEIOG AR IS en%@‘écﬁgﬁ?lkﬂ) or
-G (@r-CetlkExol yl - 4- phenyl pi peri di ne Conpounds of

for g(uIO)aN(I 01)1 ar]e 1t hog%h vﬁygg ei RM?‘&I h@llp&%i@“f%%&l’

fonﬁé]@)(M Qbﬂﬁée ﬁh&h!ih)c?— £5-0Q
PCT/ US2003/ 036742 | n one errbodl ment the

4- Tet r az & gne embodisept, therfeFetarell-Eohayipintsidise Gompaunds of

f°%§%@83%%g§%%n0&2 qc%m( ARE sgN?gld Ei al kyl) 2.

In one e lifoamh aifbiotiimeht) &e%fﬁfaﬁﬂﬁb&-yhmﬁh)ﬁimﬂmb Wo@biutdls BE
S f.or mul are those wherein G =
f°ma‘ﬁg% these Wheips = - ORy-n one enbodi ment, the
{5 o T a0 RO colpi g
formula (Ic) are those wherein G= -(CH,);-COOR4. _
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (c) are those wherein G= -(CHz)-COORs.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -(CHy)s-COOR,.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L~(CH;).Rs and Rs = -NHSORs. '
In one embodiment, the 4- Tetrazolyl-4-phenylpiperidine Compounds of
formuia (Ic) are those wherein G= -L-(CHz)uRs and Rs = -C(O)NH,, -C(O)NHOH,

-C(O)NH(C;-Cq alkyl), or -C(O)N(Cy-Cy alkyT),.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (lc) are those wherein G =
-L-(CH2)"R5 and L = -SQ2 -or -SO. 10 In one

enbodi nent, the 4-Tetrazolyl -4-phenyl pi peri di ne

wo Sdohpeunads of formula (lc) are those V‘herﬁéﬂuﬁotﬁmﬁm

(Cl-C5 al kylene) R5. I n one enbodi nent, the
4- Tet r azigloné etbdMBENL R RIEISONE- iR ConhyRuay
(lc) are tohoge V\befﬁé’i n 3 :ﬁ%m?ﬁgaﬁnot g%ﬁenb%odi ment ,@
forpla () Teettihose ibpreings ﬁhén&ﬁzwe iR ye -0 n89NH(C1 15
r ul t hose wherein p =1. In another .
a]kgﬁ’o%g'isﬁélﬁ{(gz%ﬁaﬁﬁ@?'Tet razol yl - 4phenyl pi peri di ne
Conpounda oné embodient,ahd 4-FpiraoBl-4phee/Ipipeidie(onipotndsyd

th rbon atomfo_whic is attached is in the
* sorgapia (3 e e PSR O T T LA BB s b MBSO ho

4-Tetra sfisdabeay o Wl ( %g}ﬁh&f
f or mul azﬁ(gllc%%erg? e tho’st%‘tv%géﬂf%!oﬁ@gggl 3Zlin the (E‘:oa bgﬁdwf
formmiardc) arewiise whegini @ =al+(@hRBs ami L7 000)-.

4-Tet r 229 Sabeduent L RepGbnE TR B B Commgpnsog
forfpbR)(Io} i@ thidie sherdie €i D-(CHZ Rl 1IR3 86, =deLsG3 al kyl In

anot her _enbodi nent,

th
2. Tet r a2 Pye cobog e s 4 Betragply4 obenyiippsidingConpgunds of

' 0GE€ ' = | and R3 is -CH3.
forp el B oS Bk L PO AL,
4- Tet r adobyd endbodineent; itz 49Eetradolyb4-Shenylpietiding fConfponmdsiod
lc).are those wherein p =1, R3is -C-C3 alkyl, and
f"“il}ﬂlé(]eg?fs&?_s%nv’gﬂﬁfl@— ich R3'is attached is in the (R
conf i guRhddibr etBodieiNBE 4-98RAIYIRYhendiPiBeridine Compounds of
4- Tetrazol yl - 4- phenyl pi peri di ne "Conpounds of 30
formya (i) are fhosg whereinpifoke wherein p =1, R3 is -CH3, and

t he car - Whi j titached is..i n~the (R

cont | guiniibied SpbSutlle Fchfan e etippbhund Chnlfocdl of
forrduld €icy a2 doyd whergih@ryl pidaks ¢aathoeitdn EPWhitEIR s Rfattadhed f¥uh ehe

(‘I)é% are those wherein p =1, R3is -Cl-C3 alkyl, and
R)eAuigsatioBn atomto which R3 is attached is in the (S)

Con | QUi cffifhlap U044 34638 G TRRAR A G of

anot her enb
formulT @c) are thoyd witergih g Fryll quid ey ¢adhonatodo topehicieR; isfattadhed inih the

I are those wherein p = 1, R3is -CH3, and the
LR om to v cr R i s attached b n the (S)

conf i guipdro@Rr edibbdid, IPNTFERRBEy1-4pRenylpiperidine Compounds of
- 4-Tetrazol yl - 4-phenyl pi peri di ne "Conpounds of 5
forola (e) 4ge thogg wharein p Fdsmd Bh éy €inCaglislo.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein p = 1 and R; is -CHj.
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

 formula (Ic) are those wherein p = 1, Rs is -C-Cs alkyl, and the carbon atom to which R; is

attached is in the (R) configuration.

JTn another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (ic) are those wherein p = 1, Rz is -CHa, and the carbon atom to which Ry is |
attached is in the (R) configuration. ,

In another embodiment, the 4—Tch‘az01y14phenylpiperidine Compounds of -
formula (Ic) are those wherein p = 1, R3 is -C;-C; alkyl, and the carbon atom to which Ry is
attached is in the (S) configuration. .'
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornula (lc) are those wherein m= 0. In
one enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

Compounds of forrmula (Ic) are those wherein m= 1. 10

wohévengsenbodi nent, the 4-Tetrazolyl -4- phepmtfggﬁ@_{,d:;@lnge

Conpounds of formJIa (lc) are those wherein m =

and p 0. Ihﬁnd!ﬁb@ eﬁﬁaﬁﬁbﬁf,eﬂi& 4-TehtBzol c\g 4—pheny1p1per1dme Compounds of
4- Tetr azol 4- phenyl eri di ne npounds of fornul a
Tormale () érettﬁ;@g whemiapet is 31CHn @ngthe cgbon stom e which R; is

razol yl - 4- phenyl pi peri di ne e
t?%ﬁrrpouﬁ%ﬂégsf) E}iﬁ'jg’%fﬂorgé‘ml a (lc) are those wherein m= 0,
and q = Q(noheenthodingat) ek 4¥B¢ttazolyP4-phenylpiperidine Compounds of

4- Tetrazol yl - 4- phenyl pi peri di ne Con'pounds of fornmula
(%?%Tetﬂl?ég?f %ﬁ‘@ﬂez(g m1 and q = 0. In one

e”b(’d' ”erlﬁonééﬁﬂsoﬂuﬂjcﬁﬁ 2T bz ty thg Wel Qtﬁﬁpoundslgf

Conmpounds of forrmula (Ic) are nm=0,
fwﬂ@laﬂtﬁiarqﬂmse)wh@@nmﬂﬂne enbodl ment, the

¢ et a2 5) e doglal BAesL 05 o gy Coprogite o
foﬁﬁﬁl@@jc]‘r&ethoséhﬁeréinﬁet:nazol yI 4- phenyl pi peri dine
Con'pounds of formula (I CE are those wherein R2 is
-Br, -Cl Inoge eng:pqunn ths 4o pheaplpiperidige Compounds of
ne Conpounds of 25
foﬁnﬁﬁ&ﬁ%ﬂﬁ% are t ose é\?\ﬁérﬂ?n R2 is -Q(d-C3 al kyl).
I n one efbadiembodiment)thed-Tridaraylod-yhenipipeddiné Compoinds o
ds.of fornula, (I re those wherein R2 is
forigE ) 57 gre vERE S LR Bene . ¢ he
4- Tet r az @] dtle-cfibBifigien ﬂieﬂel‘dn%dlﬁ-&%imfdclg@@ﬁdlﬁé Cohf 9&&5&& 8f

(lc) arethose wher ef n s - al kyl) or
formylefic)ame tiofgivhersin 8O- frndg e @nbodl ment, the

(o) 2R CRSF g Ao cob b i
formnda goanelthornwherdifig <41 el qa@dol yl - 4- phenyl pi peri di ne

"o C1- ColnPegmpolipmies %@%%@W“@a@w@ﬁ%%f
foﬂnﬁaléa&)mwmpémmtéwgﬁm‘f@z - 4- pheny| pi peri di ne

Compounds of fornmula ose wherein R3 is
- C1- C3 alnopke embedimens, iéﬁ‘éd?!bh‘nmlul-él—pﬂeaylplpen&ne Compounds of

Tl UGB st foRed P KB I s i kyl) or
N( C1- C3 Rl dfi¢ knBodiment, the 4~Tetrazoiy1—4-phenylpiperidine Compounds of
formula (Ic) are those wherein R; is -Br, -Cl, -I, or-F, ~
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (fc) are those wherein Ry is -O(C,-Cs alkyl).
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

~ formula (Ic) are those wherein .RZ is -Cy-Cs alkyl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Ry is -NH(C;-C; alkyl) or -N(C;-C; alkyl),.

In 6ne embodiment, the 4—Tétxazoly1-4—phenylpiperidine Compounds of"
formula (Ic) are those wherein Ry is -Br, -Cl, -I, or -F. o

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Tc) are those wherein R is -O(Cy-Cs alkyl).
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5 In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formnula
(Ic) are those wherein RI is H |n one enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula

Wozﬁémﬂgje those wherein Rl is -C(O NH2, - G@)dNb¥ehloss742
CCONHC-C4 alkyl), or -C(ONC1-C4 alkyl)2. 10 In

one enbog 4R @hbochﬁ%?f’fh}?é);eﬁﬁfﬂlﬂﬁ ot eﬁ’ﬁﬁﬂ&ﬁh@é%ﬂ&ﬂﬁs of

Compounds of fornu are t erern

fornglfIo)apHBPs wheredmB; BrGot afkyit , t he

R e
fosidiode) @ thosetWiRredn K?fSrKH((tMD;; Ayl @O, N e

Compounds of 15 fornul a c) are those wherein RL is
-C(O Nqus‘me Fﬂbme@ﬂ% & lyl-4tphenylpiperidine Compounds of

sﬁfﬁ peri di ne Conpounds of formula
fm?u gﬁ?ret ose erglgﬁRl is -C(O NHCH2CH3. In one
enbodi neimtope Bﬂnbocﬂméiﬁi maédlet;dszolyl-yéhﬁmylmp@ﬁhnd:ﬂ?dmpounds of

TR A3 i Ko ST, R HOR, ClGNR e o, o

WReC L @zdlkyl),- 4- phenyl pi per| di ne Conpounds of fornula
EO are thjgise wherein is -CHO. In one enbodi nent,

th e 4- Tdpoge @mqulmexpﬁbﬁwpm}ymm@mmmmunds of
R1 -CN. |
forB%ar@)ne t{]&%v@el%ﬂlﬁ'o? (wiﬁ{/(ﬁiﬂz phelmsll pi peri SI gge |
Conpounds oné emﬂﬂnﬁﬁit,rﬂﬂ 4 Tetrzplybd- phédyliiseridiR Cintholdsi of

fm?‘“%i@?ﬁ?ﬂ“}?% “%‘eﬁ? FQ(QESPI %2@?)%onégﬁnds of fornula
( | C) ar %Bﬁ@éﬁbdﬁﬂﬁéﬁ'tﬁb B’Tet'ra%o heng@ e&nrdrgi éﬁ@m&o

| formulpgﬂoa alpdhqsb Whelphdhy‘s tﬂ(@WHGHme Conpounds  of
formul a th e phen
napht hy |I£ %ﬁxﬁt}‘@fm “gst%htgﬁ ft "nW‘Pﬁ%’é’f 5@6%4‘7 s of
foriGIRI(1dP20 AsO FBdréia R, Im-czommqmgrre nt, the
4- Tet r azol yI 4- phenyl pléger i di ne Corrpounds of fornula
(1c) ar dnpgaged { efrapelyl-4-ghenylpiperiding iCiompaynds of
forﬁﬁfa?fc?@t@ Yose wherein R, is -COORs.
. In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein R, is -CHO.

In one embodiment, the 4-Tetrazolyl-4-phenylp1pend1ne Compounds of

formula (Ic) are those wherein R is -CN,

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Ry is (C;-C; alkyl).

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ic) are those wherein R; is
0 N/(CHz)r
0 AN 0 o
S VAt C o/~ VAR
—CN N+ N —-c-ND —C—N
N (CHa) N

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of - .
_formula (Ic) are those wherein Ar; is phenyl, naphthyl, anthryl, or phenanthryl.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornmula (lc) are those wherein Ara is
substituted with one or nore R2 groups. 5 In one
enbodi nent, the 4-Tetrazol yl - 4-phenyl pi peri di ne

wo seuads of fornmula (1c) are those V‘herﬁtﬂUﬁﬂm/&kmz

and p = 0. In one enbodi nent, the

4. Tet 1 azq) -y g@@%&@@[&ﬁ%@@ﬁ?ﬁ& Cof btk 8¢

fogmide Gic)mmthpsetvbdmrein Teiis a(ﬁoioﬂl—méalpﬂmi)ybqarqaaﬂl di ne
Corr‘pound%l o mﬁo foﬁtgr ﬂ]&%—lnpéemazl 5 olﬁ;ﬂgpﬁelh Is)ﬁjer\/éﬁlﬁé 8'0311;&1?1.«, of

and m =

fofinulg (Te Pt OthyicWhapdie AY] ib bubsfitul wm@aama&%cgmup% ormul a
(lc) are_those wherein G = H = n oné

enbodi meftoneepbodiurpat, thaﬁoTe;mZ’Obdﬁﬁdmylpnpp@dm@l Cempounds of
foﬁ}ﬂgp th8§ew]§e9 ~?-I1( %—aﬁe those Wherflhg G=H,

a S hen ne ‘enbodi ment
4-Tet r azil ople eﬁabﬁdmayﬂ, this ﬁélfel:rdzoﬂb& Wplpdﬁmaé Cotapouiids &f

I hose wher ei =0, and q = 0. In one
f°'§ﬁ‘?‘ﬁ%)ﬁ%ﬁéen 08¢ e&”‘i;étﬁéi'elqﬁ -4- phenyl pi peri di ne
Co gp oun dﬁ ok emﬁ%ﬂléﬁt?th@ h@e&%@ylh%é%m&&ﬁh@c&pmﬁds &

In ohe enbodi ne

fo?nuiéﬂcr)amhgqe-vmémﬁyﬂ@qgémﬁﬂne Conpounds of 23
|
o e dnishb aBh kB Ee ¥1EELl ErethoBeriin: coRin or.

I n one entodinen

fo@mmﬁb&h@éwhﬁeﬁmlﬂ(ahahale those wherein G=H, p
=0, and Ara is E In one enbodi nent, the

4- Tet r aZBIoyF emb ?QW%ﬂﬂéF?ZGthﬂ'P@@i?ﬁEiBﬁﬁgﬂ%?jomﬂ%‘ﬁmfa
foﬁﬂlﬁa(xé%ﬁe &e%meg@hﬁ@@maﬁdmﬁsp&ﬂo q =0, and m= 0.

I’ n"one enbodi nent

4 Tet r adoloyé embqlhaﬂ;tl the paeiraiolyb4-Gbemyipipetilind Compomndedia

hos ne —O =0, and m= 1.
f“ﬁ“ﬁ‘f")o(#@ rf% ét‘#gpéfof’@'l]qu 4qphenyl pi peri di ne
Co mo 0 u nda o@é emﬁdmﬁwt ahd mwaasbmm@ﬁa@lpspﬁ{ﬂem@pouhﬁs

= and Ara is phenyl. In one enbodi nent, the

rmuilaé!ca affélll‘iy‘;P whensies 7/Eb g i2ed me= Gonpounds of 30

20, and® Rtk AR e LPRROADHEpfeto Peritict ol JF

formulRdic) arz dhogé wﬂemimﬁy[[-pppw lagd 6= Conpounds of fornul a
|(3|C9I'3 Uggé%gyﬁtﬁyg?pf o enﬂ;d\gﬂlﬁn L r u C E)ﬁenyfi)%pe\{'lpdm%%%%p%ﬁgdls%%
formula (Ic) are those wherein G =H, p =0, and A,rg, is phenyl. ;
In one embodiment, the 4-Tetrazolyl—4-phé1i§flpiperidine Compounds of

(D_-:sﬁ

formula (Ic) are those wherein G=H,p=0,4=0,andm=0.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of.
formula (Ic) are those wherein G=H,p=0,q=0,and m = 1.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = H, p=0,q=0, and Ary is phenyl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of J
formula (¥c) are those wherein G=H,p=0,q=0, m = 0 and Ars is phenyl. |

THustrative 4-Tetrazolyl-4-phenylpiperidine Compounds of formula (Ic) have '
the following structure: .
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NHR wherein Gand Rl are as follows: Conpound No.:
G R: CAA- H-H CAB -CH2C(ONH2 -H CAC
-CH2C(O N(CH3)2 -H CAD - C( O CH2NHSO2CH3 -H CAE
-(CH2)2C(ONH2 -H CAF -(CH2)2C(O N(CH3)2 -H CAG

WO 2064 165£H2) 2NHS02CH3 -H  CAH - CH2CO2CH3 '&(ﬁﬁﬁémoyﬂsmz

- CH2CO2CH2CH3 - H . CAJ - (CH2) 2C2 -H
- (CH2) 2CO2CH2CH3 - L -(CH) E‘ -H CAM

- (CH2) 3CO2CH2CH3 - N - -H CAO

- (CH2) 4CO2CH2CH3 - M CAP - -H CAQ

- CH2S2N(CHB) 2 - H, ( PH -H CAS
- (CH2) 2NHS2CH3 -'H [CAT - H - CAU CH2C( O) NH2
-C(ONH2 CAV - CH2ARO) N(CH3) 2 -\ NH2 CAW

- C( O) CH2NHSCRCH3 - C(O)NH2  CAX (THR2) 2C(O) NH2 - C( O) NH2
CAY - (CH2)2C(ON(CH3)2 -C(ONH2 50 ---- ----=-- WO
whergin 47 guldizge QBP003/ 036742 CAZ - C(O) ( CH2) 2NHS02CH3

_C(ONH CRA - CHXQPCHR - C(O) NHR
Compound No.: G: Ri:
CAA -H -H
CAB -CH,C(O)NH; -H
. CAC _ -CH,C(O)N(CH3); H
CAD -C(O)CH,NHSO,CH; H
CAE -(CHZ),C(O)NH, - H
CAF ‘ ~(CHy),C(O)N(CH3), -H
CAG -C(O)(CH;);NHSO,CH; | -H
CAH -CH;CO.CH; -H
CAI -CH,C0;CH,CH; H
CAJ «(CH2),CO,CH; -H
CAK «(CH,);CO,CH,CHj H
CAL ~(CH;);CO,CH; . H
CAM -(CHz)3CO,CH,CH; H
CAN «CHx}CO,CH; -H
CAO <(CH),CO,CH,CH; -H
CAP  -CH,SO,NH; H
CAQ -CH,SO,N(CHs), H
CAR «(CH,),NHSO,H H
CAS ~(CH,),NHSQ,CH H
CAT CH -C(O)NH;
CAU. -CH,C(O)NH, -C(O)NH;
CAV -CH,C(O)N(CHs), - -C(O)NH;
CAW -C(0)CH,NHSO,CH; -C{O)NH;
CAX «(CH,),C(O)NH, -C(O)NH,
CAY ~(CH:C(O)N(CH;), -C(O)NH;
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CBB - CH2CORCH2CH3 - C(O)NH2  CBC ( CH2) 2002CH3 - C( O) NH2

CBD - (CH2) 2002CH2CH3 - C{ O) N2 CBB - ( CH2) 3CCRCH3

-C(O NH2 ~CBF - (CH2) 3CORCH2CH3 - C(O) NH2 ~ CBG

- (CH2) 4002CH3 - C(0) NH2  CBH - ( CH2) 4CCRCH2CHB - C( O) NH2
wo @Rl 046432 SO2NH2 - C(O)NH2  CBJ - CH2SOZN( CH3)pdrrfshdel a2
CBK - CH2) 2NHSRH - CLO NH2 _ CBL - ((CHP) 2NHSCPCH3

SO NG BN H|_ CBOEERNSCIEAR 0) N2 - OOy
- 0022}@13?2336 = ( CH?) 20( oy&HzCO;c@cre 3 BR  -C(O)NH;
. cOPGHSPRBT G pOpor-CH2CQEBEeE: ‘é’Bh GH20
-(m-pc'_%p’ ot (CW)Z n—t@ﬁ%\ 300 CH3 _ N
m‘u?@ﬁ?«?@%‘ﬁm%ﬂ%%m P RSt
- CORCHEBERCCC CstoQN( CHEJ1,):(0BTL13 o ( CH2) -ZNPipU2H
:%—IZ) bgzgz)ez?tw 074 E@p"dl{lﬁ 0037 USGTLC‘BZ_QQ,@:Iﬂhz
-CHO cpg (CHz):CO,CH; -C(O)NH,
CBH ~(CH)4CO,CH;CH, -C(O)NH,
CBI -CH;SONH, -C(O)NH;
CBJ -CH,SO,N(CHz), -C(O)NH;
CBK ~(CH,);NHSO,H -C(O)NH;
CBL ~(CHz),NHSQ,CHs; -C(O)NH;
CBM -H -CO,CH;
CBN -CHC(O)NH; -CO,CH
CBO -CH,C(ON(CHz), -CO,CHj
CBP -C(O)CH,NHSO,CH; -CO,CH;
CBQ ~(CH;),C(O)NH, -CO,CH;
CBR . {(CH2),C(O)N(CH;), -CO,CH;
CBS -C(O)(CH2);NHSO,CH; -CO,CH;
CBT . CHCOCH; - -CO,CH;
' CBU -CH;CO,CH,CH; -CO,CH;
CBV " -(CH);CO,CH; -CO,CH;
CBW «(CH2);CO,CH,CH;3 -CO,CH;
CBX - «(CH;)5C0.CH; -CO,CH;
CBY «(CH;);CO,CH,CH; -CO,CH;
CBZ «(CH2)4CO,CH; -CO,CH;
CCA . {(CHz)sCO,CH,CH; -CO,CH;
CCB -CHSONH, -CO,CH;
cce -CHSON(CHz), | -CO;CH;
CCD ~(CH,),NHSO,H -CO,CH;
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CCH - CH2C(0) N(CH3) 2 -CHO CCl - C( O) CH2NHSCORCH3 - CHO

Cci - (CH2) 2C(O)NH2 - CHO CCK - ( CH2) 2C( O) N( CH3) 2 - CHO

CCL - C(O) (CH2) 2NHSORCH3 - CHO CCM - CH2CORCH3 - CHO CCN
- CH2OORCH2CH3 - CHO CCO - ( CH2) 200RCH3 - CHO CCP

o e G0 oS (o) scoras MBI
:(C;(H:'l;%)ml\l\ C&F?gmrﬁmm ) glgl-l - CHO %Cm
o e e ) b e et oy S NGO AN
-(CH2) € NH2 - CN CDDCHzCGQMB( 0) N(¢H3) 2 - CNCHIDE

e S oy o G0
-DS‘TC:_IIZI)Q q%%? CDQ@F%%@ST (2:N cp ~CHO
g EHI?,? %%C}B CN @@42)2((3(@7@1'14@&"3 -CN - Co
CUeck T (CHL),CON(CHY), .CHO
CCL -C(O)(CHy),NHSO,CH; -CHO
ccM -CH;CO,CH -CHO
- CCN '~ -CH,CO,CH,CH; -CHO
CCo +(CH;),CO;CH -CHO
CCP ~(CHZ),CO,CH,CH; -CHO
CcCQ ~(CH,);CO,CH; -CHO
CCR ~(CH;);C0O,CH,CH; -CHO
ccs -(CH,)4CO;CH; -CHO
 CCT -(CHZ)4C0;CH,CH; -CHO
CCU -CH,SO;NH, -CHO
ccv - -CH,SO;N(CHz), -CHO
Cccw ~(CH,),NHSO,H -CHO
CcCx ~(CH;),NHSO,CHj -CHO
(0/0)'¢ -H - -CN
ccz -CH>C(O)NH; -CN
CDA - ~CH;C(O)N(CH:) -CN
CDB -C(O)CH,NHSO,CH; -CN
CDC ~(CH2);C(O)NH, ~ -CN
CDD - «(CH2),C(O)N(CHa), -CN
CDE  -C(0)(CH,),NHSO,CH; |. CN
CDF -CH;CO,CH; -CN
CDG - -CH,CO,CH,CH; N
CDH (CH;:CO,CH; CN
CDI ~(CH;),CO,CH,CH -CN'
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CDN - CH2SO2NH2 - CN  CDO - CH2SOR2N( CH3) 2 - CN  CDP
- (CH2) 2NHS02H - CN  CDQ - ( CH2) 2NHSO2CH3 - CN  CDR - H
-CH3 _ CDS - CH2C(O)NH2 - CH3 CDT - CH2C(O) N( CH3) 2 - CH3
CDU - C( O) CH2NHSORCH3 - CH3  CDV - (CH2) 2C( O) NH2 - CH3

wo it PG G o7 - PR DB

591:%2 Q(‘m% Eﬁ FFD(CI?%Q%@OZ%EI—B CHS -'?Eg
CEE - (@i 4002CHS TEFB(CEEE?EES:%.‘%?&C@E'JZC',E. CoN_ CEG
- (Orp) ZWisceH - CH}  CEXCHOIROSRSROS - o8 GEN -H
_ cioq O Ge) é’t-L & O NAEBHEDCIERE. o o) 0 pNHSOZERE
o S L Lo A O S e
C(O), NpOB)  CEQ C(O) (@@ch"e - C(&NH(CH@N CER
- (O NGB R) S ComEsOH T <N

CDQ (CH2),NHSO,CH; CN

CDR -H -CH;

CDS -CH;C(O)NH, -CH;

CDT -CH,C(O)N(CH:) -CH;

CDU -C(O)CHNHSO;CH; -CH;

CDV ~(CHy),C(O)NH, -CHy

CDW ~(CHz):C(O)N(CHs), -CH;

CDX -C(O)(CH,);NHSO;CH; -CH;

CDY -CH,CO,CH; -CH;

CDZ -CH,CO,CH,CH; -CH;

CEA (CH;),CO:CH; -CH;

CEB -(CH;),CO;,CH,CH; -CH;

CEC +(CH;);CO,CHs -CH;

CED {(CH);CO;CH,CH; - -CH;

CEE ~(CH;):CO,CH; -CH;

CEF (CH;)4CO,CH,CH; -CH,

CEG -CH,SO,NH, -CH;

CEH -CH,SO;N(CHs), -CH;

CEI -(CH;),NHSO,H -CH;

CEJ -(CH2):NHSO,CH, - -CHs

CEK . -H .C(O)NH(CH3)

CEL -CH,C(O)NH; -C(O)NH(CHs)

CEM -CH,C(O)N(CH:), -C(O)NH(CE:)

CEN -C(O)CH;NHSO,CH; -C(O)NH(CH:)
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T - (CH2) 2002CH3

- (O NH( CH3)

CEU - ( CH2) 2002CH2CH3

-C(O)NH(CH3) CEV - (CH2) 3CORCH3 - C(O) NH(CH3) CEW
- (CH2) 3CCRCH2CH3 - C(O) NH(CH3)  CEX - ( CH2) 4CORCH3
-C(O NH(CH3) CEY - (CH2) 4C02CH2CH3 - C(O) NH(CH3) CEZ
WO SR ra)  OFB - (C10) 2NSCRI |- O O) N 22
o LD P Mo FHELOREE | B 1oL O
~C(O) NCB) 2 CFG| - CL-Oihiaesorats, - Cf PZ,'YS DN )
T N kst v e ey
CFK - CHZCOZCH3 - QUO N —CHZCOPCHZ
oo NBe) 2 oFM - (Ot 30 0) N{ CHg) ZCUGIH(CH)
OB o o cpraBlcteh? - LHEC EOTMGHy)
( CH2) ACERCHS - - ( CT) N( C"%z)z@ECHi CH2) 4C@3ﬁ%§@ﬂﬂ
2004/ ogsﬂlsz PCT/ LSZOO@HQmLf:HzCHT‘ - CH2 SC2 NO(RYI(CHy) ,
?{C(H))z)‘(‘z'ﬁlﬁé - C( 0) N(@%@f WoH O - C FUQNACH) |
-(CHz);CO,CH,CH; -C(O)NH(CHz)
" CEX -(CHz)4CO,CH; -C(O)NH(CHs)
CEY -(CH;):CO,CH,CH; ~C(O)NH(CHz)
CEZ ~CH,SO,NH, -C(O)NH(CHz)
CFA ~CH,SO,N(CH), -C(O)NE(CH;)
CFB -(CH;);NHSO,H _ -C(O)NH(CH)
CFC -(CH,),NHSO,CH; ~C(O)NH(CH)
CFD . -H -C(O)N(CHs),
CFE ~-CH,C(O)NH, -C(O)N(CH),
CEF -CHC(O)N(CHs), ~C(O)N(CHa),
CFG -C(O)CH;NHSO,CH; -C(O)N(CH3),
CFH ~(CH;),C(O)NH; -C(O)N(CHs),
CFIL- «(CH2),C(O)N(CHz), - -~ ~C(ON(CH;3),
CFI ~C(O)(CH,);NHSO,CH; -C(O)N(CH;);
CFK -CH,CO,CH; -C(O)N(CH3),
CFL -CH,CO,CH,CH; -C(O)N(CHa),
CFM -(CH3)2CO,CH;3 -C(O)N(CHa),
CFN «(CH2),CO,CH,CH; -C(O)N(CH:),
CFO - «(CH3):COCH; -C(O)N(CHs),
CFP -(CHz);CO,CH,CH; ~C(O)N(CHa),
CFQ -(CH2)4CO,CHs -C(O)N(CHz),
CFR (CH;):CO;CH,CH; ° -C(O)N(CH),
CFS -CH,SO,NH,; . -C(O)N(CHa),
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CFX - CH2C(O)NH2 - G
-C-
(CH2) 2C(O NH2 - G-

N--CH3 CFZ C(O CH2NHS02CH3 0
NJ -CH3 C@&B -

NN -CH3 CFY - CH2G(O)N(CH3)2 O / _\

-\
- (CH2) 2C(O) N(CH3) 2 0

-GN NCH3 CEA

r-' -CN I\I-CHSCGCC(O)(CH2)2NHSOZCHSO -G\ -]
.M.mzm.mz,cm_o- N N CH3 CGF-(CHZ)ZCO2 o3
SC\ - CGG {(cH2 101
G\ e, G 100D, 101 GoNe:
- (CHR) mw&e 0 - C f-(CHBHSOA - (CH2) 40020(@1\1(01&2
1046132 —PCTUS2003 136 742—€6K
-(CH2 y A& croeHs 1111 {CH2NEISQeCHs cH3 | oL DN
0 7-V oy F OFB OGM CR2SCRRY CH3) 27O o
i/ \
—C~N  N—CHg
CFX -CH,C(O)NH, o
—C—N  N—CHj
CFY -CH;C(O)N(CH:), Q
—C—N  N—~CHj,
CFZ -C(O)CH;NHSO,CH; o
—C—N  N—CHj,
CGA «(CHy),C(O)NH, Q
~C~N  N—CHj
CGB ~(CH,),C(O)N(CHs), Q0
' —C—N - N—CHgz
CGC -C(O)(CH2),NHS0,CHj Q
—C—N  N—CHj
CGD -CH,CO,CH; a
—C—N N—CHg
CGE -CH;CO;CH,CH QM
- C""N N"‘CH3
CGF -(CH,),CO,CH; ﬁ 7\
~—C—N  N—CH
NI
CGG «CH2),CO,CH,CH; Q
—C—N N—CHg
CGH «(CH):CO,CH; Q
. : —C—N N—CHj
CGt -(CH;);CO,CH,CH; ﬁ’ 7\
—C—N  N—CH
| ./ °
CGI ~(CH,)4CO,CH; , @ N/—\- o
TN “_ 3
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-C_ N-CH3 OGN -(CH2)2NHSO2H IO ,, -C-N NCH3 CGO
- (CH2) 2NHSOR2CH3 101 \~\J -G NN -CH3 CGP -H O -GN
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~\  The present

conmpounds havi ng the formul a
_ (R2)g 5 (1d)
bl e salts thereof,

_defined above.

R (R3)p "
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-(CH2) BNHSO2H 0 -GN OF
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- (
(1d) NN

wherei n Ar 3,

CH2) 3NHSCR11 O
rN Ar3, N\G H

and pharmaceutically

R1-
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O ORGamd—RE—=

Kyl) 2.[f | yone
0i peTititirde
wher ei n

N—CHj

- (C - @8l kyl ene)
4-Tetrazol yl - 4- pff

COORA(CR:NIEORE enmb
enyl pi peri di ne Conpo

pdi ment o't
Lnds of U

C.......

O

CIE

-(CH;);NHSO,H

CIF

-(CH,)sNHSQ.H

(Id)

and pharmaceutically acceptable salts thereof, wherein Arg, Ry-R, G, m, p, and q, are as

defined above,
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formula (1d) are those wherein G = -CH2-COCR4. In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (1d) are those wherein G =
-(CH2)rCOOR4. I n one enbodi nent, the

- ol yl - 4- phenyl pi peri di ne Conpounds
woégo}%ﬁﬁﬁgzz(l d) are those wherein G = -(CH2) ﬁ%@ﬁéﬁmﬁﬁuz

S et RO

Conpounds ormu

fer@ﬁ&ﬁ(l@-aﬁ(ﬁ@wﬂefbn@@és Hnbodi ment , the

4-Tetrazo) yl - henyl plpr|d|n formil.a-.
(1d) are w&gem P Reﬂ Compayads of

SRRRAIIRR thodeRhefbind 1 6!;@5‘1}[ o yl pi peri di ne
Con'pounds o? fgrr%l Jgx";(z‘et hose wherein Gis

5 -L-(CH2) "InmBe anbbdilﬁeni, fhwmsezmlylmphméplem Gempoundsnd

il GPER e RIS e BBy R S R ™

- C( O) NH2, In-ofé &B&di?dent th€d DetdickoGil-4 GhediiytridindCompounds of
Cl-4 al kyl)2. 61 WO 2004/046132

fm}alqémsemw G Toffd i@ Freand L T 180z or-SO-.

4- Tet

(1 ap o inghe GaERA PN LELDR) LBRAIHG e QBRI of
10 forﬁiﬁbﬂ[@metmmfheﬁnw db-@{z)mC(O}i)maﬁdJRNé@I CA allcyl)2

Chrmocnadtgr S pih e IEb b e Rt

forkaula@d Wdthose el G = mt@%b;lc@)om@ﬁd am&odlif@@mkylt he

4-Tetrazol yl - 4- phenyl pi perl di ne nmpounds of fornula

(1d) are Iﬂﬁ%@bﬂ@@i&@@'l gtrazply}- etﬂll_lynyln?fm Gompousfsf

pEhuf3T SR WRBlein G e GRS s REC AR EC: Al

15 -L- (CH2) IRBnmnbdd;ment,ﬂ&TettazeW—phé@lﬂxpBrm Compounds of
e ek Wi 22RO G B B e i o

-CHMN(E gkjﬂ Iene)Rs I n one enbodi nent, the
' 2'I'e(t ?géol y1'- 4- phenyl pi peri di ne Corrpounds of fornula

(| d) ar e Ir pegsenbodines, thad-Fetragplyl-Rphenylpiparidinsromiormadstof

t r.azol e npounds of 15
‘ fo?'gﬁlan‘g.{dggr Iﬂ}?}seg?’l 3 F]h(gs e%(gra@q?ﬁené )2-R5. I n one
20 enbodi nem ondéiﬁaoﬂnﬂéﬁhﬁl@i@ﬁ‘bﬁazélypm@ﬁeﬂ jieidiedi Cinpounds of
Compaounds of forpula (ld re t hose V\,herel n G=

fon{l@ﬂéffiéarﬁshos‘rw g GrivelrkBR+ t he
4-Tetr az g Yl SavdBfibat, %@ﬁf&ﬁz&?l—%ﬂ&?ﬁ%dﬂfe Compounds of

formula (Id) are those wherein G = -(CHz),-COOR,.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

25 formula (Id) are those wherein G = -(CHy);-COOR.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Id) are those wherein G = -(CHy)s-COOR4.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Id) are those wherein G = «(CH)s-COOR,.
30 In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Id) are those wherein G is -L-(CHj),Rs and Rs = -NHSO,R,.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
~ formuia (Id) are those wherein G is -I-(CHa)yRs and Rs= -C(O)NH, -C(O)NI-IOH,
, 'C(O)NH(CI'C4 alkyl), or ~-C(OMN(Cy-Cy alkyl),.
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formula (1d) are those wherein G = -(CH2)4-R5. 20 In
one enbodi nent, the 4-Tetrazolyl -4-phenyl pi peridi ne
Compounds of forrmula (1d) are those wherein G =
-(CH2)5-R5. In one enbodi nent, the

wo bt c®, %'os‘e‘ Sﬂ:?é! piper i ne Compounds, ol ik
formil a 119 nboaiel B BB DS BREHAS FaBpountsor
formtio diymathosd ﬂﬁﬁerémtbi& LB{@H,;),{RA:;L@R%WS%NHE '-SOM—I(CI-Q a]kyl)
o MO t o wii ch K3 19 attached 1< in the
1ot 1 az o el ol e B i omgpomnds of

fofmyiatideerg thaje whepein Iﬁbs e[aw.ﬂs rdmbRﬁ -2BEQ.He car bon

(91 con F Araiinct b Achare gt Bineidion Gompounds of

formule{ld Se-wihapdif Gyik Hi- agd s of
OforEerrtltjll)gzzilhg)e are_those \;\Kﬁgjr)ngsn %ﬁdm is -Cl-C3 -
oppepbodimentethe 4-

al kyl théﬂa@wﬁ%m@nq Gomprsnaeef
@g@)@& I‘T‘Eé]ﬂ“ t I en [ di ne
fo n opfe oe;tnrruaqg @){g K énﬂ; os)eg%grsépn p =1 and
R3 is -(udne bmbaim’e]htelhe émtmlaommphenﬁmpendme Compounds of
etrazo p [ Compounds of formula
.f"lﬁ“l‘ﬁ(&@ ‘i‘%ﬁ?&élegﬁ% e 8#‘%’1 Mss “Cl-C3 alkyl, and
t he car t]ﬁ%né‘&lﬁﬂ&dlﬁeﬁ‘mh@h ﬁ&m&MEpheﬁﬁﬁg&%ﬁné éorhﬁbuhﬁheof
fomm confl Euratl on. | n anot her "enbodi nent,

. ge whepdie Gy $h®si di ne Corrpounds of Lorrrul a
I
Cor )bof%“ T SHEBEORISER, tle B TeesnlS7 4l hery e K Glpifpas of

foramtaf (Id) wreahmsemhetdm Gm{mg-nnbodi ment, the
|d| ne Corrpounds of

4- Tet r azol ED 10
f or mul aZLE gﬁragplyl-ﬁ phgnylmgengne_(égm@nds of
forﬁ:luiﬁ)(td) aﬁnﬁosta,%e&ﬁ{éon @qu fo which R3 is attached is

in the (S) confi guratl on. In anot her enbodi nent, the

4- Tet r adoby¢ embashreent the Ha! aﬂmiplyb%ihﬂ:gmummlumf@mmmﬂslod

) hos vvhe ei is -CH3, and the
for%‘ rat%lﬁargt -@?%)‘S& attached is in the (9S)
configu mbwémmhmﬂﬁ, t@mmmemn%g nylﬁds@ldme Comy fpounds of
4-Tetrazol yl - pl enyI&: eri di ne npounds of ormul a
f"ff{ll‘]éﬂdlﬁféﬂm@%emel =R0. In one embodi nent, the

4-Tet r azphyd el RbEaY ol P?@&a%@ﬂ-%%@?p%e%% Compounds of

formula (Id) are those wherein p = 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein p = 1.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein p = 1 and the carbon atom to which R; is attached is in the
(R)-configuration.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein p = 1 and the carbon atom to which Rj is attached is in the
(S)-configuration,

In another embodiment, the 4—Tetrazoly1-4—pheny1p1pendme Compounds of
formula (Id) are those wherein p= 1 and R; is -Cy-Cs a]kyl o
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formula (1d) are those wherein m= 0. In one

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of 20 formula (1d) are those wherein m= 1.
In one enbodi nent, the 4-Tetrazol yl-4-phenyl pi peridi ne

WO%W&QQS of forrrul a (Id) are those V‘hereﬂc‘}nf&oosfgsamz

In one enbodi nent, the

£ Tt a2l UL A S0 SOOI oo
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p =0 and
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"Sé‘ﬂ%ﬁél (R} puiiguepion a7 0| y| - 4- phenyl pi peri di ne

B

iz GPCoSMhoSeThERin p i 1oReise@bGrilkynand thehmrbon atom to which Rs is
faz I p| peri di ne Conpounds of formula

a?f‘%‘f& er(%)s‘-‘é’ﬂﬁﬁﬁ h R2 is -Q(Cl-C3 alkyl). In one

enbodi Mentn, anbifier efubbiinieA el FetrafdIAM b IRinpIpietdine Compounds of

rlrdpounds of fornula (Id) are those wherein R2
forpyulathd) arqdipse wherein pid , Rnis oelilzrand the carhon atom to which Ry is

fk?%)g&{s%&]ex%)scé \Aﬂgg%!,lpl peri di ne Conpounds of fornula

ereitn R2 is -NH( G -C3 al kyl) or
-N(C1- C3 Ialdny bmﬁodnhmt,dhe4-§'mnﬂdlyﬂm%en3ﬂﬁlpendmc Compounds of

zoI n i peridi ne Conmpounds of fornula
f?rfné")f@ %ﬁRBis-'Br -d, -1, or -F. In
one enbodmmﬁ@&mbsdﬁﬁmﬂ tﬂ@mre&&bm-ﬁmeﬁ@ﬁ érmlﬂéﬁcdnsijonﬁds of

ounds of 10 fornul a (Id) are those wherei n 'R3

f° (1dy3rethesgwhereirmaie enbodi nent, the
4-T d f
£ etz oths SR ShOETELA) FUBGH) i copfpilsde

f(&ﬂﬂ]hdld)ﬁf&thodehﬁe&mTﬁHlazol yl - 4- phenyl pi peri d| ne

npound formula ( are ose wherein R3 is .
NH( C1- cssfamml qs*#meqfq agply *p enyipipgriding {compounds of

ﬁgﬁ&tth?s%%er%m-rlﬁu(ﬁ‘%ﬁﬂj- -4~ phenyl pi peri di ne
Conpou

~ In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wheremm =1 and p=(. '

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those whereinm=0,andq= 0. |

In one embodiment, the 4-Teirazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein m =1 and q =0.

In one embodiment, the 4-Tetrazolyl-4-phenyipiperidine Compounds of
formula (Id} are those whereinm =0, p= 0 and q = 0. '

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those whereinm=1,p=0and g =0. | A

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein Ryis -Br, -Cl, -1, or-F. | | |
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formula (1d) are those wherein Rl is H In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (1d) are those wherein Rl is
-C(ONH2, -C(ONHOH, -C(ONH(CL-C4 al kyl), or

' - Cl-C4 alkyl)2. 20 In one enbodi ment
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Conpouniitsonsfembbdiment, the em)ramlﬂ-%ph@wpmﬁ@fim omgpotngs of

fonﬁ%&i\léﬁcﬁ%’%%r% E‘ﬁ?l'ﬁ%@‘??ﬂ%%@a&%%ﬁﬁﬁgu%?z forml a

(1d) ar g dleeEdoditientpihe 4Rktiasolyl AXUedylpiperidine Oopounds of
enbodi nent, the 4-Tetrazq|yl -4- phenyl pi peri di ne

Ofﬂ@%ﬁélﬁi@lﬁloﬁﬁ“’h%?ﬁwsa L1$) dr & those wherein Rl is
4- Tet raz oﬁéﬁmﬁ%g% g?‘gé’ ri |ljﬁé4~ph rr%glg ﬁnds%n%?om?%urngrsuog
fornulal fidpare thbkeogleerait By mi—ﬁ((Rng‘ akyllcN. 64 WO 2004/ 046132
PCTI US2003/ 036742 . th
4- Tetr ag’o‘f"&‘?le %&B@Fs‘%’?ﬂ% @ﬁ%@@ﬁ%‘gﬂ%@m}’%@%f’%
fomﬁdwhg?a;{r@thb&omrem B.0,-8; a (Cl al kyl'). In one

nment et razol yl - 4- phenyl pi peri di ne

Conpounlxengembediment) the 61@?@3@%%@@1’%@? ompoyngds ef
fomcsnne é):%e@o 1{‘\&3 2 4“%@?&%352]{(@&[- g%eny g:i di~/neI "
Conpouniisoneembbdiment] the Gmhjra:aﬂjd-fit-ﬁhenyipnphmhm ﬁompwnids of
oyl 0 e o VAR ET BT 2 0f 47 pnemyl by ber i Al e
S T ey
formuke(1d)- dFethoserwiopdin Rf BRE(INETp e (INHOHSHEONHIEE:-64 alkyl), or
-C(O)N(Cy-C4 alkyl)s.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R; is -C(ON(CHz)p.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R, is -C(O)NHCHa.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R, is -C(O)NHCH;CHa.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R; is -C(O)N(CH;CHj),.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R; is ~COOR4.
In-one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (1) are those wherein R is -CHO.
In one embodiment, the 4—Tctrazolyl—4-phenylp1pendme Compounds of

formuta (Id) are those wherein Ry is —CN
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formula (1d) are those wherein Ar3 is substituted with
one or nore R2 groups. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of fornmula
(1d) arethose wherein G=H, and p = 0. In one

t he 4-Tetrazol yl - 4- phenyl p| per
W E@g@{gn S of 15 formula (Id) are those mgetlﬂg”@m“ﬁ"

d =
znTe? r azopﬁl‘}n% 91% Bﬁﬁ‘&%@@@@%ﬂ@?eﬁm%@nﬁw of
fohth)la @dpart osewhdien & i QC-}O‘Lalk@:]}d m= 0. In one

enbodi nent, the 4- Tetrazol phen]{ﬁl pi per.i di ne .
Conrpounolslfbffne %P#meat the&) eé#aéolylh%ﬁ nylpineeine Compppnds of

pbodi nent, the

4 Tet zo‘[’aﬂgt}é&}tl ony p| peri di ne Conpounds of fornula
(1d) arethose wher Ff).H and Ar3 is phenyl. In
one epbodi ment, th 4- razonI 4- phenyl pi peri di ne

i nds o formﬂ?*aNI ) aretiﬁ \ereln@—/ﬁ—\p
= 07—Gm{ q ARy I n one ())dl nentG —C—N
4-Tetraz - 4- phenyl pi ¥di-ne Conp d§rof 25\-—-/ ;
forrrula(ld) are those wherein G—H p =0, and m=

. I'n onelsaimb @ﬁbmmbnt, the ﬂ-Tetrazonl-él—phenylp gendme Compounds of
trazol yl - 4- phenyl plperldlne npoun formul a
ffnwai P are thosecvigren S mymaqbthsl,@nthaﬂcprmhmmthwln one
. emnbod |
Compounds "sp- Wil G 4 v ARG Cimpoynds of
fornyla (Jid)dﬁﬂh@mﬂmpdueﬁ;ells -(30to [7rmemeeredyheteioanyht , t he
4- Tet d f l.a
1o 0 RO G ERRIS e LS
fSuId M%%&fﬁg@s}ﬁ&@%& Q6 o€ or hére ®) roups.

embodi nent, the 4-Tetrazol yl - 4-phenyl pi peri
Compoun ddinigne embadime, t{m o)) eﬁa@lxlﬂd@enwlpm@m @mpqund@of

e. enbodi nent, the
et(?dgzoﬁqg?s-% -Eﬁiénnyl pi pergdlér:e Conpounds of formula
(1d) are mbnesanbdﬁlﬂnﬁit thét-Tetrhzofyl4-ghenyipiperiiineOsinfuads 6f

f‘ﬁﬂfﬁ?’g’td‘g 3 %@L@Fﬂ#ﬁ@gﬂﬁigemmounds of formula

(1d) are IﬁBﬂé&nWﬂﬁﬁ&it &A% TethzoR1 F-plenypiperfind T oinbundd 6k

Ar3 is phenyl. Illustrative
foprawlay(Fd) awsi thdse whetein(y =T, pod i fe Corrpounds of formula

(1d) hav % oﬁehe%nbo%lmenWtﬁgfi %r Y Cf -4- henyll\lglpenlﬂme%ompounds of
formula (Id) are those wherein G=H, andm = 1.
In one embodiment, the 4-Tetrazolyl-4-phénylpiperidine Compounds of
formula (Id) are those wherein G = H, and Ar; is phenyl.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G=H, p=0, and q = 0. ‘
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G=H, p=0, and m =0. |
' In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = Hp=0,andm=1.
In one embodiment, the 4—Tetrazoly1—4—pheny1pipeﬁdine Compounds of
formuta (Id) are those wherein G=H, p =0, and Ar; is phenyl.
- In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (1d) are those wherein G=H, p=0,¢=0,and m=0.
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10 and pharnmaceutically acceptable salts thereof
wherein G and RI are as follows: Conpound No. G' Rl :
DAA - H-H DAB -CH2C(O NH2 -H DAC - CH2C(O)N(CH3)2 -H
DAD - C( O) CH2NHSO2CH3 -H DAE - (CH2) 2C(O NH2 -H DAF
— C(ONCH3)2 -H DAG -C(O (CH2) 2NHSQ2CH3 H DAH
. CH3 H DAl - CH2CORCH2CH3 - H ~ DAJ AUV A6

: ?CH%A\:? %TGFQQBF%(R@%@_@% 31$2 &%ﬂpounds il

_qH 66 --- -
mﬁﬂ@mm“@ Lot e 1

PCT/ US2003rogsirsimentay 4@@@&%&6@@9@19%@@6@@@0%@ of

iR A B i D Dy R ™ "

5 - CH2(( %Iﬁl@gi?(jlﬂ)dﬂﬁéf)@ th*‘@-TBMN C—(@%ﬁﬁéﬁf}ﬁgﬁ%ﬁdﬁ&lpomds of
o) 55 RS oLy KA = B = o Aibioiisco i
- O O) NHA 11 dilBhve ﬁl@%ﬁﬂ@-ph&ﬁ@l%e%pp%mgﬂd) have

O NH2
N \‘N
f)
EE \N

the f owing structure:
10  and phanmaceutically acceptable salts thereof,

wherein G and R, are as follows;

Conmpound No.: ' G: ' Ry
DAA -H -H
DAB -CH,CONH; - -H
DAC -CH,C(O)N(CHz), -H
DAD - -C(O)CH;NHSO,CH; -H
DAE «(CH),C(O)NH; = H
DAF ~(CHz),C(O)N(CHs), -~ - -H
DAG -C(O)(CHy),NHSO,CH; -H
DAH -CH,CO,CHs _ H
DAI -CH;CO,CH,CH; H
DAJ -(CH,),CO,CH; H
DAK -(CH2),CO,CH,CH; -H
DAL "(CHZ)BCOZCH3 -H
DAM -(CH,)sCO,CH;CH; H
DAN «CH3)4CO,CH; | H )
DAO | {(CH)(COCH,CH; | -H
DAP -CH,SO,NH; -H
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DBC (CH2) 2C02CH3 - C(O)NH2 DBD - ( CH2) 2CORCH2CH3

-C(O)NH2" DBE -

(CH2) 3CO2CH3 -C(O)NH2 DBF

- (CH2) 3C0RCH2CH3 - C(O) NH2 DBG - ( CH2) 4C0RCH3 - C( O) NH2

DBIt -(CH2) 4CORCH2CH3 - C(O)NH2 DBl CH2SCRNH2 - C( O) NH2
wolR a2 SO2N( CH3) 2 - C(O N2 DBK - ( CH2) 2N -

O OND DRl - (Cip) INHSRCHE_ GO NED CRRCTS e
DBN - Ciigs O) NH2  CQR.CH3 -CIRR@,N@H25) O) N(CHB) 2 - cozgH3
F\DP f‘LI') I\\IILICF\')QLIQ r~m f‘LI’D r\Df\ LI')\ ')f v f\) I\II_I') r‘m f‘LIQ
DBR (@ﬂszq 0) N( ¢H3) 2 E@HE@E[SO::H)BS (CH2) INHSOATH3

T CHZCOZCH COZCH3 —DPBU -CH2CO2CH2 CH3 -~
| CopCHPAS7 WO 2004/ 04t EHE200) 036742 DBV
- (OFR) 3R CHB3 - COFCH3  DBW - CH2) 2002QF20H3 - (R
DRX - () acopar-copaz DRY |- (CH2) 3 _
- CO2CHRAIDPBZ - ( CHE) 4002 @, r(;-{( DGA -C(O)NH,
(CH2)-4C02CH2CH3—C02CH3 B CH2SCRNH2— copCHB—Bec————
CH2S02RAGH3) 2 - COPCH3 CHIJ(O)NGEH:))ZNRSCZH OOQ-QGQ)NIBCE
—(CH2) 2NEHSCO2CHS -x,uz DCE = H - p(() \n-z
- CHO - CH2C( O|N YCHNHSO.CH; )
DAX «(CHy):C(O)NH, -C(O)NE,
DAY «(CH:),C(O)N(CH:), -C(O)NH,
" DAZ -C{OXCH2);NHSO,CH; - -C(ONH;
DBA -CH;CO:CH; -C(O)NH,
DBB -CH,CO,CH,CH; -C(O)NH;
DBC -(CH3),CO,CH; -C(O)NH;
DBD «(CH,),CO,CH,CH; -C(O)NH;
DBE -(CH,)3CO,CH; -C(O)NH;
DBF «CH,)3CO;CH,CH; -C(O)NH,
DBG -(CH3)4CO,CHj;4 -C(O)NH;
DBH: -(CH,)4CO,CH,CH; -C(O)NH;
DBI -CH,SO;NH, -C(O)NH;
DBJ -CH,SO,N(CHs), -C(O)NE,
DBK -(CH,):NHSO,H ~C(O)NH;
DBL ~(CH,),NHSO,CH; -C(O)NH,
DBM -H -CO;CH;
DBN -CH,C(O)NH, -CO,CH;
DBO -CH,C(O)N(CHj), -CO,CH;
DBP -CH;NHSO,CH; -CO,CH;
DBQ ~(CHz),C(O)NEL, -CO,CH;3
DBR ~(CH),C(O)N(CHs). -CO,CH3
DBS ~(CH;);NHSO,CH; -CO,CHs
DBT ~CH,CO,CHs -CO:CH;
DBU -CH,CO,CH,CH;, -COCH;
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DCl - C(O) CH2NHSCRCH3 - CHO DCJ - (CH2) 2C(O) NH2 - CHO
- (CH2) 2C(O)N(CH3) 2 - CHO DCL - C(0) ( CH2) 2NHSO2CH3
(CH2) 2002CH3 - CHO DCP - ( CH2) 2CORCH2CH3 - CHO DCQ

- COPCH3 -CHO DCR - ( CH2) 3CCRCH2CH3 -
“_’0?"%%%3 CORCH3 - CHO DCT - ( CH2) 4CORCH2CH3 ?%z“%m

:?(_:IZH% lezsm(H:HO&o Dc%%%gél@_e)?v_ SHO- cBg%W%H
N By OO N2 (G, SR04/ D4132 COCHy
- C( O) PBXHSO2CH3 | CN wDHz)Q«BBmIﬁC(O) N2 -ON -COBCH;
—{CH2) 2CCON(CH3)2 -uxn DBE ZNASOZCH3 - CN
DDF - dMB¥pcH3 - ON @é@h&(}e-m DDﬂOzCH3
5%% % :Cl\ DDK‘@\{%@%%CWCI_—E % e
(CRBEReCHS - CN  DRMnHRGEAERCRAE - OV -BONH,
DCB -CH,SO0,NH, -CO,CH3
DCC  -CH,SO;N(CHz), -CO,CH;
DCD (CHy),NHSOH -CO,CHs
DCE -(CH;);NHSO,CH; . -COCHs
DCF -H -CHO
DCG -CH,C(O)NH; -CHO
DCH -CH,C(O)N(CH:) -CHO
DCI ~C(O)CH;NHSO,CH; -CHO
DCT -(CH,);C(O)NH, -CHO
DCK -(CH,);C(O)N(CHz), -CHO
DCL -C(0)(CH2);NHSO,CH3 -CHO
DCM -CH,CO,CH; -CHO
DCN -CH,CO,CH,CH -CHO
DCO {(CH;):CO,CH; -CHO
DCP «(CH;),CO.CH,CH; - - -CHO
DCQ «CH,);CO,CH; -CHO
DCR +(CH,);CO,CH,CH; " -CHO
DCS | " «(CHp)4CO-CHs -CHO
DCT | «(CH)4CO.CH,CH, -CHO
DCU -CH,SO:NH, -CHO
DCV. -CH;SON(CH3), -CHO
DCW -(CH,),NHSO:H -CHO
DCX -(CH;);NHS0,CH; -CHO
DCY | -H -CN
DCZ -CH,C(O)NH, ' -CN
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DDO - CH2SC2N(CH3) 2 - CN  DDP - ( CH2) 2NHSC2H - CN DDQ
- (CH2) 2NHSOR2CH3 -CN DDR - H - CH3 DDS - CH2C(O) NH2 - CH3
DDT - CH2C(O)N(CH3) 2 - CH3 DDU - C( O) CH2NHSCRCH3 - - -

-CH3 DDV - (CH2)2C(O NH2 -CH3 DDW - ( CH2) 2C( O) N( CH3) 2

ol 50 (CL)AHSCECE OO DO, shby
e AL G 3000 O oD
20041 089452 PCT) UI200B(ORIIABSOIER,  ( (12) 40P LR
CC?Q) DMSO2H - CHE. DE&(%@E&M&%B CH3 BEN -H
G I O) 2 . |- o GHRABNC T - 4O Cron ecro
(o) 9y oy - EO RSO T T R
( CH2) DD®RCH3 - C( D) NH( @Bpozcmcm -CN

DDH ~(CH;);CO2CH -CN
DDI -(CH,),CO,CH,CHj -CN
DDJ "~ {(CH,);CO:CH; -CN
DDK (CHy)3CO,CH,CH; -CN
DDL «(CH3)4CO,CH; -CN
DDM - -(CH)«CO.CHCH; -CN
DDN -CH,SO,NH, _ - -CN
DDO -CH,SO;N(CHs), -CN
DDP «(CH),NHSOH -CN
DDQ -(CH);NHSO,CH; -CN
DDR - -H , -CH;
DDS -CH;C(O)NH, -CH;
DDT ~CH,C(Q)N(CH3), -CH;
DDU -C(O)CH,NHSO,CH; - -- -CH;
DDV «(CH3),C(O)NH;, -CH;
DDW ~(CH;);C(O)N(CHa), -CH;
DDX -C(0) (CH2);NHS0,CH; -CH;
DDY CH,CO:CH; -CH;
DDZ -CH,CO,CH,CH; -CH;
DEA . -(CH,);CO,CH; : -CH;
DEB | ~«(CHp),CO,CH,CH, -CH;
DEC -(CH2);CO,CH; -CH;
DED ~(CH,);CO,CH,CHj «CH;
DEE «CH;)4CO,CH; . -CH;
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DEU - ( CH2) 2CORCH2CH3 - C( O) NH( CH3)
DEW - ( CH2) 3CCRCH2CH3 - C( O) NH( CH3)

DEY - ( CH2) 4CORCH2CH3
- C(O) NH( CH3)
- (CH2) 2

- C( O) NH( CH3)

- (CH2) 400RCH3 - C( O) NH( CH3)
DEZ - CH2SO2NH2 - -
N( CH3) 2 - C( O) NH( CH3)
- (CH2) 2NHSCPCHE - QL O

- (O NH( CH3)

WO 20%%

(CH3)

DEC -

DFB

DEV - ( CH2) 3C0RCH3

DEX

DFA
s |,

-0 )2 DFE

(‘/ f\\ l\l/ é "@ !s PEL—C

O N

CH3) 2  Digf,

- CH2CLON N(CH3) 2
- O)NEGHS) 2 DF

" (C"HJHzSO@]Hb‘Q C(‘

f\) f‘LI') I\ lucm f‘LI’)

))N(CI—B)ZCI“EFI

L LD\ D NILo)
ONCCH3

"0 b

o Croyegiteh: 1

DFY

) 2NHSO2cHS - CHey QMNE 70 - - - - - - - - CHa. .
“0(0 SizF’CTD'FJSZE’;.E‘a 2B C(ofﬁ?%ﬁ? Gy
A BRSS oo Lo o e o ok
- (CH2pBRCRCH2CHB] - C(O) N(CHE) 2 DFQ - | CH2) ACOR)DHRE(CH)
E %EFE’ Lq S N Oy SN D sco 1y oy SON(CHY
U9y qu@mq o o QNI
DFX - SR O) NH2 O _ce)ch,NEs8,cH; -C(O)NH(CHz)
_DEO (CH)L.CONH, -C(O)NE(CH)
~ DEP <(CH:),C(O)N(CH3), -C(O)NH(CH:)
DEQ -C(O)(CH;);NHSO,CHj -C(O)NH(CH:)
DER -CH,CO,CH; -C(O)NH{(CH3)
DES -CH,CO,CH;CH; -C(O)NH(CH3)
DET -(CH,),CO,CH; -C(O)NH(CH3)
DEU {(CH,);CO,CH,CH; -C(O)NH(CHs)
DEV -(CH):CO,CH3 -C(O)NH(CHz)
DEW: ~(CH,):C0O,CH,CHs -C(O)NH(CH3)
DEX ~(CH3)4CO,CH; -C(O)NH(CH3)
DEY (CH,)4CO,CH,CH; -C(O)NH(CHz)
DEZ -CH,;SO,NH; -C(O)NH(CHs)
DFA -CH,SO;N(CHs) -C(O)NH(CH3)
DFB -(CHz),NHSO;H -C(O)NH(CH;)
DFC «(CH,),NHSO,CH; -C(O)NH(CHs)
DFD- -B -C(O)N(CHs)z
DFE -CH,C(O)NH; -C(O)N(CHas),
DFF -CH;C(Q)N(CHa), -C(O)N(CHz),
DFG -C(O)CHoNHSO,CH3 -C(O)N(CHz)2
DFH A(CHy):C(O)NH, -C(O)N(CH:),
DFI -(CH),C(O)N(CH3), -C(O)N(CHz),
-C(O)N(CH:),

~ ~C(OXCHz),NHSO,CH3
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DFY -CH2C(ON(CH3)2 O -GN NCH3 / DFZ

-C(O) CH2NHSOR2CH3 O -\ -G , -CH3 DGA (CH2)2C(O NH2 O
11 /- -C N-CH3 DGB -(CH2)2C(ON(CH3)2 O ,\ -GN
N- CH3 DGC C(O) (CH2) 2NHSCORCH3 111--/ G -MN-j N CH3

0% CH3 "--\ . -CG\-/ NCH3 DCE %5—5
W 04
g N-CH3 71 WD 2004/ 046132 PCT/ US2003/ 03 c?ﬁ

2C0O2CH3 |l 0l CH2) 2
e (G 2C S| ooy TEROGH, DO - L O 2568
( g_?l) §\I 1 CI_BI }\IC 1\ ’/1 ﬂ%ﬁﬂwé Exf'::L] I- S\I Fen M ') MC@ZO
=C VW OI'io DO '\\/I R A\ V.V AW Il rAaw | TOUOIT = C N T\ O o .
-CH2SOM 101 ~-4 -G -(GHﬂb@mm CH2iSO2N( er()))N(@Hﬂz
-G AN BEES {(CHz),CO;CH,CH; -C(O)N(CH:)s
DFO -(CH;);CO,CHj -C(O)N(CHa),
DFP ~(CH2);CO,CH,CH; -C(O)N(CH,),
DFQ ~(CH;):CO,CH; -C(O)N(CH;)
DFR (CH,)4CO,CH,CH -C(O)N(CHs),
DFS -CH,SO,NH, -C{O)N(CHz);
DFT -CH,SO,N(CHs3), ~C(O)N(CHs),
DFU ~(CH,),NHSO,H -C(O)N(CHs),
DFV ~(CH2),NHSO,CH3 -C(O)N(CHs)2
o . *2 N  N—CH
T 3
./
DFX ~CH,C(O)NH; Q
—C—N N~CHj
DFY -CH,C(O)N(CHa), (,é) @ o
T 3
DFZ -C(O)CHNHSO,CH; >
"'""C—N N_CH3
DGA ~(CH),CO)NH, "~ QO —
—C—N N—CHj
DGB -(CH2):C(O)N(CHs), ' ﬁé’ O o
T g
DGC -C(O)(CH;);NHSO,CH, Q I\
—C—N  N—CHj
DGD -CHch;;CHg ' ?l) /-"—'-\ .
—C—N  N—CHs
. DGE -CH,CO,CH,CH; ﬂ 7\
—C-N_ N-CHs

n



DGN - (CH2) 2NHSC2H 0 -C-N N-CH3 DGO - (CH2 2NHSORCH3 0
/| -CNNNCH D -HO -CN DGQ-CHRCONH 0,
-GN, ) DGR-CHZC(O)N(CHS)Z O~- -CGN) DGS

C(O) CH2NHS02CH3 101 ¢\ -C-N) DGT - (CH2) 2C(O NH2 0

72 WO 2004/ 046132 PCT/ US200
WOJ"?‘/&E%C(O) N(CH3) 2 0 DGV C(O) ( CH2) 2NHS oéfcﬁgé‘%é%%{”%

"GN, pgrDOW - cHICCR N)
O/'-I\ -CN) .|[pavr -( CH?S"zc’c%gm __I}N oA
-(CH2) 2C02CH2CH3 0 G- DHA - (CH2)3002 DI\ C 3
+—DBUB—-EHR)-3E4REHREHB—0—C-N-) —EH) 4&%%@
-C- No DGG - -(CHz)zc()zCHzCHa QM
—C—N  N—CHjs
AN
DGH -(CH;);C0,CH; T\
—C—N  N—CHjy
./
DG - ~(CH;):CO,CH;CH; QM
-—C—N N—CH3
DGJ ~(CH2)4CO,CHs VAR
—C—N  N—CHj
DGK -(CH2){CO,CH,CH; Q@ M\
—C—N  N—CHj
DGL . -CH,SO;NH; /\
—C—N  N—CHj
DGM -CH;SO,N(CH;), Q M\
—C—N  N—CHj
./
DGN «(CH;)NHSO;H g N/—\ o
: —C—N N—CHjg
DGO ~(CH;);NHSO,CH; Q
- —C—N  N—CH
s/
DGP -H o Q
—C—N )
DGQ CH,C(O)NH, Q
| —C—N )
DGR -CH,C(ON(CHy), Q
it —CcN )
DGS | -C(O)CH.NHSO,CH; 0 S |
—C—N
DGT " ~(CH2):C(O)NH, Q
| | ~C-N )

)




DHD - (CH2) 4CORCH2CH3 101 -CG-N) DUE - CH2SC2NH2 O ~~/\
-GN ) DHF -CH2SO2N(CH3)2 0 ~~~1 -GN ) DHG

(CH2) 2NHSC2H Or1\ -C-N ) DHH - ( CH2) 2NHSCRCH3. 0 ~/
DH -HO -C-N7 73 WD 2004/ 046132 PCT/ 11S2003/ 036742

Q CHZNHSO?CH3 - G- DHM - (CH2) 2C( O) D

wo@jkm_ AQNH2 -0, C DHK CH2C(O) N(CH3) ﬁII?EQ,([)JS%P?IQGMZC
1 DH

-GN DHQ CH2C02CH2CH3

Noge) ?bcﬁzb)cﬁ)régé ' g@%%?wmcﬁﬂﬁ: AP CI—B._E)_@

DGV -C(O)(CH,);NHSO,CH; Q C>
—C—N

DGW -CH,CO,CH; Q
—C—N )

DGX -CH,CO,CH,CH Q \/—_‘>

DGY ~(CH;),CO,CH; 9 f\:>

DGZ «{CH,),C0,CH,CH; Q O

DHA (CH;):CO,CH Q
| —cN )

DHE ‘ -(CH;);CO,CH,CH; Q
—CN )

DHC «(CH)(COCH; - Q
—C-N )
DHD {(CH)4CO,CH;CH; Q /\:>

: —C—N

DHE -CHSONH, | Q
' —CN )

DHF ~CH;S0,N(CHz), Q O
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WD 2004/ 046132 PCT/ US2003/ 036742 Schene 1
HO2C- W (CH2) mtr Br SOG1231 Cl-C(O -W (CH2) mt1 Br 2
Z2NH ?N\ Br 4 Na2CO3 Z Na2CO31DMF "~V )m 3 CN
Me3SnN3  Z2N-C(O -W (CH2) m+1-N xylenes 5\ (R3)p i

wo( /(961/32" H G X Z2N-C(O) - W (CH2) m+1-N hxs@%&sam

(RR)g NN N ZZN-C(O) W (CH2) m+1-
(43) p/MéﬁR i fNG!f[akhI thbti-}lz ? Aifemdind\C@ 18
(R)q i R3 are as defined above and

w i s Aot alrenyletpﬁslm §impounds hepsegtBration
cAEbIARE ééﬁg c&ﬁfléﬁtmafo gﬁﬁ Co%ﬁfﬁle s aft OB R Hickave 2 - -

Conmpounds Wher e acid chlorides 2
neBoldsne 1) are reacted with R4OH, optionally in the

resence Se ,Suc S r,i.di
B G ot iR DA SitRRo S PR, F rrralvb e shmipiperidine
Oaiip6undt Where ®Y nsie((o)rmpwﬁére e@hz is Brop0R alkel) %rcﬁlpaﬁ' Both Z groups
reacted with 4- cyano- phenyl pi peri di nes

andthe pigropenAjora ko beaah BisH aveypttachish s (ke *Osethem .f@m Iﬁ-r(ér&)-N -1-
piperazinyl, aziridyl, azetidyl, pyrrolidyl, piperidyl, homopiperidyl, pyrrolyl or morpholinyl.
Bromoacids 1 are converted to bromoacid chlorides 2 using thionylchloride (J.S. Pizey,
Synthetic Reactions 2: 65 (1974)). Bromoacid chlorides 2 are reacted with Z,NH,
optionally in the pfesence of base such as Nay;COs, to provide reactive intermediates 3,
which are treated with 4-cyano-4-phenylpiperidines 4 (Scheme 10) to provide cyanophenyl

-compounds 5. Cyanophenyl compounds 5 are treated with Me;SnN; or MesSiN; and tin

oxide (S. J. Wittenberg et al., J. Org. Chem. 58:4134-4141 (1993)) to provide 4-Tetrazolyl-
4-phenylpiperide Compounds 6, wherein R; is -C(O)NZ; and G is -H. Compounds 6 are
reacted with G-X, wherein G; is all G, defined above, except hydrogen, and X is a leaving
group such as halogen, trifluoromethane sulfonate, methanesulfonate or tolunesulfonate, fo
provide a mixfure of 4-Tefrazolyl-4-phenylpiperidine Compounds 7 and 8. Compounds 7
and 8 are separable using conventional means, such as silica gel chromatography, high-
performance liquid chromatography or recrystallization. Compounds of the formula G;-X

can be obtained commercially or made using conventional organic synthesis methods.
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treated with Me3SnN3 or Me3SIN3 and tin oxide (S.7.

Wttenberg et al, J. Og. Chem 10 58:4139-4141(1993))

to provide 4-Tetrazolyl -4-phenyl pi peri di ne Conpounds

11, where R is R4A0OC(O - and Gis -H Conpounds 11
cted with GLX, wherein Gl and X ar 7

wo Blfioshs 132 PCT/ US2003/ 036742 def i ned ad’gj\?gf%z‘{"%”w’

provide a m xture of 4- Tsthesedl yl - 4- phenyl pi peri di ne

Compounds 12 and 13. Co unds 12 and 13 are

separ ablHOsWg(@dahwen®i geé’h@(@"é’g“(%mﬂb%ﬂle

Scheme 2 C-C(O-W(CH2) m+t-Br R4AOH 2 SR

RAO-C(O) -W (CH2) mt1-Br 2 9 ,CN Me3SnN3 4

RACC(O) - W (CH2) mr1- X enes 10 (RS)p/ I (R2)q N N N

RO O D) vt N 1BTR) P /.. WR)g

NI N \G& + | (R2)q
N VPR3N R4OC(% EEEZ)"H 13 (%es) ) | _ (R)q

5m p, q, R2 and R3 are Hefi ned above and -W is

-C(Ari)(Ar2)- or -C(H (A3)-. Schene 3 depicts

met hods for making 4-Tetraz é%gheny |§ i di ne

Compoun - ounds
11 (Schgfﬁewgég_ ro?)@é e bas e x¥erss| e

m, p, g, Ry and R; are as defined above and -W- is -C(Arl)(Arz)- or ~C(H)(Ars)-.
Scheme 2 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds where R, is -CQE. Bromoacid chlorides 2 (Scheme 1) are reacted with
R4OH, optionally in the presence of a base such as pyridine, 4-dimethylaminopyridine,
‘triethylamine or Hiinig’s base, to provide bromoesters 9. Bromoesters 9 are reacted with 4-
cyano-4-phenylpiperidines 4 (Scheme 10) to provide cyanophenyl compounds 10, which are
.treated with MeaStN; or Me;SiN; and tin oxidc___‘.(S.J . Wittenberg etal, J Org. Chem. |
58:4139-4141 (1993)) to provide 4—Tetrazolyl—4—phenylpiperidi_ne Compounds 11, Whefe Ry -
T R400(0)- and G is -H. Compounds 11 are reabted with GlX, whgrein_'Gl and X_ areas
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1,1-dinethyl-2,2,2-trichl oroet hyl car bamat e;

N- (1- et hoxy)ethyl group; or a simlar 10 protecting
group (See T.W Geene et at, Protective Goups in
Organic Synthesis 615-631 (1999)) to provi de

tected conpounds 14. Conpounds 14 are drol
wcgéoﬁﬁ(&ﬂsﬁydrom de base, optionally in the p‘%@%‘éﬂ@émﬁm

defisataberpto, privid s pisinete ofd n*arazmmphmymmmz:ompmasm and

13.
.strong acid (G eene at 615-63 1) to provi de

Compotndats u6! 1am fratibie vabe soivem B AR 1B O o

4-Tetrazol yl -4 79 WO 208ghemgi32 PCT/ US2003/ 036742

AR U R PRIER RS e o

reacted witf2 G -X, wherein A and X @re as defi ned
above, to provide a mxture of

4 Tetrazol %4 phenyl eri dymnée
G Y5 (Che

means descrl bed afpove. so WO
PCT/ US2003/ 036742 Schene 3 OC((égp /\Qk

~protecting N N group(P) R4 1--N 14 C
(R3)p (RR)g P11 NAN - HOC(O) W (CH2) mt1---N
15 (R3)p (RR)g P .N

Gy-X

R4OC(Oy-W—(CHz)m++—N
11

R4OC({O)y~W—(CHg)pm++—N

'z T Raq
/G1
/N
N hY
\ I(fN
R4OC({O)—-W—{(CHa)m+1—
13 N T

(Rs)p — (Rz)q '

m, p, q, Ry and Rs are as defined above and -W-is -C(Ar;)(Arz)- or -C(H)(Ars)-.

Scheme 3 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine

Compounds where R, is -C(O)NH(Cy-Cs alkyl). Compounds 11 (Scheme 2) are protected
with a base-stable protecting group such as a mesitylenesulfonamide; cyclohexylcarbamate;
1,1-dimethyl-2,2,2-trichloroethylcarbamate; N-(1-ethoxy)ethyl group; or a similar
protecting group (See T.W. Greene et al., Protective Groups in Organic Synthesis 615-631
(1999)) to provide protected compounds 14. Compounds 14 are hydrolyzed using |
hydroxide base, optionally in the presence of methanol, to provide after work up acids 15, |
which are amidated using (C;-C4)NH, to provide protected compoimds 16. Compounds 16 -
are deprotected ﬁsing a strong acid (Greene at 615-631) to prt)vide_ 4~Tet;'azolyi-4- | o
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9M|g§ whi ch are

amﬁ%%uﬁﬁect Oﬁégﬁg&éﬁg%%g'agygg?%ﬁgene at 615- 631) to
provide 4-Tetrazol yl - 4-phenyl pi peri di ne Conpounds 21
where Rl is -C(ONHOH 5 and Gis -H Conmpounds 21 are
reacted with GL-X, wherein G& and X are as defined
above, to provide a m xture of
4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds 22 and 23.
Compounds 22 and 23 are separabl e using conventiona
~neans descri bed above. Schene 4 P

- C4) NH C(O) - W ( CH2) m#i - - N
P
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%\ ~ N 15 NH2OH_ HONH-C(OW (CH2)mtl-N N 20 C (R3)p
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m xture of 4-Tetrazolyl-4 5 phenyl pi peri di ne Conpounds

27 and 28. Conpounds 27 and 28 are_ggparabl e using
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- III, P, q__: Ry and R3 are as deﬁned above and -W- iS ‘C(Al'l)(Arz)—-or _C(I_I)( Afg)-. ' R
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N
N A
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e —
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23

10 m,p,qRe ‘and Ry are as defined above and -W- is -C(Ary)(A1;)- or ~C(EH)(ATs)--
Scheme 5 depicts methods for making 4-Tetrazolyl-4—pheny1p1pendme

Compounds Where R1 is -H Bromides 24 are treated w1th 4-cyano~4-phenylp1per1dmes 4to
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Scheme 6 P A ,N 27 NaNH2 N OHC- W (CH2) m+1--N DMF 28
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¢ 5‘3{08?}%%&%&%@%"& ein @& and X are as defined
above, to 84 WD 2004/ 0461&%1 PCLI US2003/ 036742 provi de
a mxture of 4-Tetrazol yl2A*¥fienyl pi peri di ne Conpounds
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27

m, p, g, Ry and R; are as defined above and ~W- is -C(Ar;)(Ary)- or ~C(H)(Axs)-.

- 10 Scheme 6 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds where R; is -CHO. 4-Tetrazolyl- 4aphenylpiperidjile Compounds 27 (Scheme .p
5) are treated with a strong base such as NaNH, and quenched with dimethylformarnide (sco

| - U.T. Mueller-Westethoff ez al., Synlett 975 (1994)) to provide after work up protected |
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WO 2004946182 _\\ (NI i N ?c1¥c)4 al (kyi r%N(CHZ) rm‘@"@‘é@éﬁm
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usify oneéntiotal Mdanddek &3 ahgvet 0 provi de protected ami des
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" m, P, g, Ry and Ry are as defined above and -W- is -C(Ar1)(Arz)- or -C(H)(Ars)-.

Scheme 7 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine

Compounds where R; is -(Cy-Cy alkyl). Compounds 27 (Scheme 5) are treated with a
strong base such as NaNH; and quenched with (C;-C; alkyl)-X, where X is defined above,
.to provide protected Compounds 32. -Con:llpouni_is 32 are deprotected (Greenq at 6 15-631)
" to provide 4-Tetrazolyl-4-phenylpiperdine Compounds 33 where R; is (C1-C alkyl) and G-
' - is H. Compounds 33 are reacted with Gi-X, wherein G; and X are as deﬁned above, to .
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Scheme 8 14 NH3 P 'N N NN -P _
H2N- C(O) - W (CH2) m+1-' N 36 (R3)p (R2)g " H NN iIN N
GLX~ H2N-C(0)-W (CH2)m+1--N 37 \ (R3)p %¥R2)q ~GL
N /N N H2N-C(O-W (CH2)mi--N + 38 (R3)p/ (R2)gq N

j O-W(CH2 1-- N-GL 39 , d
WdF@héF‘eI}%g( d)efi n(ed a)b(r)r\v;e and -W is(rnC(RrI %F,Z{rﬁ’%?q"%rﬁﬁ

pipVie el e 4 AR B b HEE AR o5 Which e
sdparableNsing cdventional iéanddgabyibedlaboyzer i di ne Conpounds 37
(Scheme 8) are treated with Ph3P and CC14 (W7. s
Rogers, Synthesis 41 (199S¢hemed provi de 4-

Tetrazol yl - 4- phenyl pi peri di ne Conpounds 40 wherein R

is -CNgand N@NHy - H. Conpounds 40 are peact ed with

G - X, "wher ggpcf{Rik@rd X are as defined above, to .
provide a mxture of 4- Tetrazolyl -Wenyl pi peri di ne
Conmpounds 41 and 42, which are

. had AW\ AEN = P
20041 04613 PB4 RSO3 O R e W0
3
? \(Rz)q '
N
N :,N
N

(C1-C4 aliyl)y~W—{CHa)m+1+—N
33 ‘

(C1-C4 alkyl)—W—(CHp)m+1—N

34 ~.-"(.RZ)Q

{C1-C4 alkyly—W—(CHa)m+1—

35

m, p, g, Ry and R; are as defined above and -W- is -C(Ar;}(Arz)- or -C(H)(Ar3)--
Scheme 8 depicts methods for making 4-Tetrazolyl-4-phenylpiperdine

Compounds where R is -C(O)NH;. Protected esters 14 (Scheme 3) are treated with NH;

(See MLB. Smiith et al., March’s Advanced Organic Ckerﬁistry: Reactions, Mechanisms,

and Structure 510-511 (2001)) to provide protected amides 36, which are deprotected
(Greene at 615-631) to provide 4-Tetrazolyl-4-phenylpiperidine Compounds 37 where Ryis
- -C(O)NH; and -G is -H. Compounds 37 are reacted with G-X, wherein G, and X areas

defined above, to provide a mixture of 4-Tefrazolyl-4-phenylpiperidine Compounds 38 and

39, which are separable using conventional means defined above.
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Schene 9 37 Ph3P CC14 H N, iN N GLX~
NC-W (CH2)mtt--N 40 (R3)p (R2)g /GL -N N/NN
NC-W(CH2)mtt- + 41 (R3)p/ R2)g .N N N~
NC-W(CH2) m+t1l-~-N G \ 42 (R3)p/ i (R2)qg in, p, g, and
R3 are as defined above and -W i
Wog’%(‘ﬁr&gﬁ(mz)- or -C(H (Ar3)-. Schene 10%85’655%‘{"%’““7“
nmet hods for malting 4-cySehethehenyl pi peridines 4. 5
(R3) p- Substituted am nodiols 43 are N al kyl ated usi ng
benzyll4chiMii de 44 in NaHCCB/H20 to provide N-benzyl
di ol s 45, which are chlorinated using/ SOC12 to provi-de
dichlorides 46. Dichlorides 46 ar g lqdensed Wi th
deprotonated (NaNH2 i n tol uene kr'cyani des 47 to

provi de benzyl_ unds 148, B debenzBlat ed
usi ng H2 aﬁgNPgﬁ@L?@Sw%)‘Bﬂ)’ hde

-~ 4-cyan- 4- phenyl pi pé6i des 4. 87
PCT/ 11S2003/ 036742 Scheme 10 OHRs)N-£T30Ra)dl. NaHCOB
2. benzyl chloride (44) OH

N/
N
| N GyX
HoN—-C(O)~W—(CH2)m++—N ALy
37
\(RZ)q
N,G1
N7
d
HoN—C(O)=W—(CHg)ms+—N +
38 (Ralp\ =7 “(Ra2)q
N
N N
\ ;fN
HoN—C({Oy—W—{CHg)m+1— Gy
Ny
39 | (Ra)o\ = ~(Ra)q

m, p, g, and Ry and R; are as defined above and -W-is -C(Ary)(Ary)- or -C(H)(Ars)-. .
‘Scheme 9 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds wherein R is -CN. 4—Teﬁazolyl—4—phenylﬁiperidine Compounds 37 (Scheme
8) are treated with PhsP and CCly (W.J. Rogers, Synthesis 41 (1997)) to provide 4-
Tetrazolyl-4-phenylpiperidine Compounds 40 wherein R, is -CN and G is -H. Compounds
40 are reacted with Gl-X, wherein Gy and X‘ are as defined above, to provide a mixture of 4-
-Tetrazolyl-4—phenylpi§eridine Compounds 41 and 42, which are separable using

conventional means described above.
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43 ~OH 3)p SOCCI2 OH 45 Na(+) C ( CHCN N (R3)p /

Il (R2)q 47 46 CN N H2 QR3p VPd/C(R2)qg 48 CN HN

\ (RR)g (R3)p 4 Certain

4- Tetrazol yl - 4- phenyl pi peri di ne Cbnpounds can have
woRB4maRsy i ¢~ centers and therefore exist |@C4MS§®§,@§3§42

enantioneric and di astereoneric forns.

4- Tetrazol yl - 4- phenyl pi peSihdined Corrpound can be in the

formof an optical isomer or a diastereoner

Accor ddAgl ¥Naf e invention enconpasses

4-Tetr azol \OGI4- phenyl pi peri di ne Conpdiinds and thei -

uses as described herein in the forrﬂ{ﬁ‘ hei r

i ndi vidual optical isoners, diasterlloners, and

mxturesthereof including ar Xt ur eg,.R8

___________ - - —w_—_(caz)iw %

PCT/ U820031036742 | ypaddi tion,

4-Tetrazol yl - 4- phenyl pi peri di ne RGRAN exi st as

tautonmers. For. exanple, where G = ertai

4- Tetrazol yl - 4- phenyl pi peri di ne Corrpo:Egs of Formul a

| (a) and Fornmula | (b) (e.g. structureS1AAT and BAT),
and certain 4- Tetrazolyl-4-phenyl pi i ne Compounds
of. Formula I (c) and Formul a | @ 5 structures
CAT and DAT), ar NEAWQPR £)3+1gf_ eac er. Eagh
strucutre depicted herein mst 0 enconpass
all tautoners thereof, each of Whl chyis_understood to
be included in 41 Rolq

NC-W—(CHg)ms-+—N

42

m, p, q, and Ry and Rj are as defined above and -W- is -C(Ar;)(Ar,)- or -C(H)}(Ar3)-.

Scheme 10 depicts methods for making 4-cyano-4-phenylpiperidines 4.
(Ra)p-Substituted aminodiols 43 are N-alkylated using benzyl chloride 44 in NaHCO3/H,0
to provide N-benzyl diols 45, which are chlorinated using SOCl, to provide dichlorides 46.
Dichlorides 46 are condensed with deprotonated (NaNHp_ in toluene) benzyl cyanides 47 to
provide benzyl compounds 48, which are debenzylated usmg H; and Pd/C (95% EioH) to
provide 4-cyano-4-phenylpiperides 4.
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the present invention, whether specifically disclosed
or not, and whether or not the tautonmer depicted
herein represents a tautoner in excess relative to any
ot her tautonmer thereof. Accordingly, the invention

' conpasses 4-Tetrazol yl - 4- phenyl pi peri di
W‘”@%‘?Pg%lggds 10 and their uses as descri bed ﬁ@/@%zﬁ(ﬁosm%e
formof their individual Séhemiedoers. In addition, one

or nore hydrogen, carbon or other atons of a
4-Tetrazo|yL—OthenyIpiperidine Conpound can be

replaced b I sot ope HS hydr ogen, carbon or, ...
ot her at gps. conpo n 8 ich are enconpassed by

the present_Lpnventi on, SEe research and
diagnosticthkg in netgbﬁﬁ H%E%gfﬁéﬁoldnetic studi es

and in binding 15 assays. 4.4 Therapeutic Uses of the
4-Tetrazol yl - 4- ahenyl ni neri di ne Conpounds In

accordance Wi h the i ntlon t he

4- Tetrazol yl - 4- phigﬂé? erldlne Conmpounds are
adm ni stered to an/an I nggpe, enbodi nent a manmal ,
i oo menfRak hun&n—ggeF—bhe treatnent or

i n anot her ,
preventio @ pai n\—:libe 4-Tetrazolyl -4 20

phenyl pi pagief ne Comp@ihds can be used to treat or
prevent acute or chronic pain. For exanple, the

4- Tetrazol yl 4 phenyl pi peri di ne Conpounds can be used
for, but aré not limted to, treating da(fir event i ng

cancer pain, central in, |labor pain, fyoegardia
infarction pain, reatic pai n, calicCHaiGN post
ada [ [

operative pain, pai n, mus( pai n, and pain
inkﬁnﬁ% e care. 25

=D,

associ ate

4- Tetr azol - phenyl §i,peri di ne @hnﬁounds can al so be
used for I biting, Ppreventing, or treﬁglnq_paln
assoi cated with inflammtion or wth an inflammtory
di sease in aq animal. The pain to be inhibited,
treated or @vented may be associated with

inflannatlon assoct

edcmi t h an |nflannatory di sease,
e is an_ihgl anpation of the
body tiss

ealo i nflammat ory 30
response & cx’nflann§§¥8 For exanpl e,
the 4-TetraZzolyl -4- phenylpﬁhﬁfldlne Cbnpounds can be
used to i-nhibit, treat, or prevent pain associ ated
with inflann@gory di seases i ncluding, but not limted
to: organ transplant rejection, reoxygenation injury
resulting fromorgan transplantation (see Gupp et al.
J. Mol Celj—&auh ol . 31:297 303 (1999)) i ncluding,
3 axn transplantati on of the heart,
, ) ¥R, 89 WO 2004/ 046132
PCT/ US2003/ 03§ hroﬂ c inflammatory di seases of
the joints, irntTuding arthritis, rheumatoid arthritis,
osteoarthritis and bone di seases associated with
increased bédne resorption; inflamatory bowel
di seases, such as ileitis, ulcerative colitis,
Bar r et t'or@inATarRol yBAgh &ygﬁg&l&ne CoRipoaads clti bk R PBEYic
| ung di seases, such as asthnma, adult respiratory
cemlirs; mdébge@ma@ irediffeneuot enantiomenc and diastereomeric forms. A

4-Tetrazolyl-4-phenylpiperidine Compound cen be iz the form of an optical isomer ora

diastercomer. Accordingly, the invention encompasses 4-Tetrazolyl-4-phenylpiperidine
‘Compounds and their uses as described herein in the form of their individual opﬁcal
 isomers, diasteriomers, and mixtures thereof, including a racemic mixture.
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5 chronic obstructive airway di sease; inflammtory
di seases of the eye, including corneal dystrophy,
trachona, onchocerciasis, uveitis, synpathetic
ophthal mtis and endopht hahnitis; chronic

Wdazﬁéalmg tory diseases of.the gum incl udi n&%sz 3/\(/)%}7523

odontitis; tubercuI03|s; Ieprosy

i nfl ammator |sea uremc_.
conpl i catl?‘(?ﬁgl n’cF eg?izeéﬂ Hqﬁegﬁ%ﬁ gﬁr unds Gt xist as
tadufSohe €I TIRr @k dtuysle, SEREEE '“(H chdfeein &@eﬁazolyﬁ-@l-phéhﬂﬁpéﬁﬁme Compounds
sclerodermatitis, ESO“ asis and eczemm; inflanmtory..

offFarmmise(ahandihioamelah (b 4¢ & sEpoeras AAdad BAT) #d seeipiRg-

E%Zgl pI ﬁgﬁ?@k%y S, @&nl &?gﬁénﬂg tgza&?sagfglﬁgr@%%m

stzuntured C AT amd DAé[‘)dars taatomers of feacht dtloans Eachratmigitte) depicted herein is

ER oSagt P R b ot PLYGER & wlbflpod B rgincyred in

R\ XA ThRRAL 6) w@dhaﬂ 9gE¢1ﬁea11§ diselo5eaor Aot hik@iétiter or not the tautomer
i ncludi ng Type | e |l 15 diabetes nellitus;

dw%t@fbhqr@n EQFgSFRLE atqutsmer m FRETSH ERIHY® tay qﬁhﬁr tauiomar 8irqo8,

t
R S S e
ambthéir ogea hdescried hyreim in dpadbiny of mmlmﬂmdmhantbms

aut ononi n opat h ene of. t he
at hor os ¢ 118 Agieth Opg ¢ aete BerogeD; %arquogag%mﬂépf 3T pizolsh

-? EfAiperidieTARRund R I68 kéPidced b MPRS B SFRRE Bydrog en, carbon or,
yperosnol ar coma, foot ulcers, joint problens, and a
othyi atorag: Shgh mp@@dﬁ@mwn@ms@éwtmremmvwome useful

ad RLcfch o0 ia Byl DR ctaBo A alilooiRLARSHIRR 28l in binding
necr obi oSl s | po qrapet] cor ur%), I rune- corrlpnf ex
asg@gcul itis, syst em c I upus erythematosus (SLE);

i nflammatory di seases of the heart, such as

cargld onyeadpeitic Use:hE ﬂidﬂ-’]?é’t?ﬁolvl—dl-mmendine Comﬁgounds
hyper chol esterol'em a, and atherosclerosis; as we as

var i ous dn hesorddnesewitictie uxvnatondan 4ﬁ?a>(mzoéylghnlfenyiamndme

R S BP0 g B PP SRR ot

emlioﬂiiﬁ@t a Bl FOIORE irealignt or prevenuon of pain. The 4-Tetrazolyl-4-
4- Tet r azol él - 4- phenyl pi peri di ne Conpounds can al so be

phegdpiperding Gampeundsein bopigtp #@atoespr%%\a@ﬁ@ PHErqsEe pain. For .

e exgﬁcﬁh@tz@%&é&%&l 4 #ﬂé&}d@lﬁ?ﬁ@ﬁ cﬁ%ﬁé % tl{%ﬁx'gecﬁﬁp buf £ not

hm:mlrtp,l tra‘ahﬂglomtc@nmm (anedr pmmacemralg;mmahﬁqam, u:groeﬁmaknfarchon
ar shock i.nduced

henorr hagi ¢. or .anaphyl acti ¢ shoc
Dty DEFRAGH PERCAPE ARy SRR S deedeghe gt AipHIa Rt A pein

asbobtAldp@Sintative c3® shock associated with

pro-inflammtory cytokines. Such shock can be induced,

e.g., by The 4lsbazsiyickphoaylpiperidigreCompduads ¢2w alsdibemseddoed

t.r eat pent cancer Ina r _enbodi t. the
infiBig e, ErERROTE br fiind RS s AR o hnrEelian ot Wil
inf&iiinftoBt deask ihQn aninAl | TR pain t6 bO AN AR O pﬁvémmdys be

|n anot her errbodl ment a hunman, for the treatnent or
anmgtion gspeeiptedwiith an mﬂammatory disease, which can arise

W‘?@?@&‘%@i&%ﬁﬁ%ﬂ&@ﬁ@*@%@&“%%@ian%e B4 M sifater

regpoeseant/ona uysmxmc inflamantion. Faexdmyle, tEa)tt-TeD:mndl-da-phbﬁp@ﬁeridine '
Tetra ol 4- phen eri di ne Conpounds. can_be, used '
‘%ﬁﬁ"&tP ? “ﬁ'n‘Ltﬁ'r B@"& o preventpai asipcigped with inflammatory

| dlseases including, but not limited to: organ transplant rejection; reoxygenation injury

- resulting from organ transplantation (see Grupp et al. J. Mol. Cell Cardiol. 31:297 303

© (1999)) including, but not limited to, transplantation of the heart, lung, liver, or kidney;
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- necnbingts lippidiqaslipbgticorym); Erper Oy

preventing acute diarrhea caused by a virus, such as

but not limted to Norwal k-virus, Norwal k-11ike virus,
Rot avi rus, and Cytonegal ovi urs: protozoa, such as but
not limted to 5 Grardia lamia, Crpytosporidium and

ba histolytica; and bacteria, inclydi
WO%@%/ I'mted to Stapyl ococcus aureus, Baci M&g@?ﬁéﬁgz
a. cidi : . . . ) L
e e
ostodetiliritty angh bometisasek wespaiaied with beteasadi hone thisérpee; | pflammatory
yl obacter _j.ejupi, .Sal nonel |l a,,, ent.eroj '
bowsalstassi St Heie oGBS Povet's FREEh Al Siohf ez
infASRhARYiuds dbSSSEich ad iiae) editvegitorpdisirdst Sfndrdme, and

monocyt ogenes. I’:_or exampl e, the 4-Tetrazolyl -4-
chrptieoysipitpreriren dis@seieflammeatery dissiscaaidhe Fi5 theioding Ao

revent i.ng chroni c. diarr i fi
s g o AR et Sy PAbEk, gl idfndophthaluis
chr@xﬂ@fé_ﬂlmmatdﬂjr aiseeil@esgaf fiergum; ﬁmlﬂdiﬂg@giﬁﬁnmﬁmeﬁrr_ldnﬁﬁmat ory

condition, a nmal absorption nar pne,. ftility ..
bt PRy SRR st A e T Yrpmipegmpticatons,

[ \é?nr}dg He,thfdg - fnflAfnhioR) BlcaftBiofid sRIOMEIGEg and

glo%?r‘fgo?le ol g*ld ntil-%iéllpl an?rtgtoryeaga%gg{lg, t he ®
sclefedBehatitisopsptiasis gk ecaeme] ipBuvaniory dsaessswh the carfrahervous

e A A e st
ATBSIRL Sl deiheRfionahdeibiephénsaliam infoctibusmeningitis,
4-Tetrazol yl - 4-phenyl pi peridi ne Conpound to a ni jral .
encerbslgmysiihs Pedkinepn'siases HARIREIOT S RO RAYP TORU HeFifosis.
andd{&RI (Ei‘.saﬂo' uHOURB RS gﬁgﬁﬂnﬁm #a€ IRl BRY Type [ and Type II
pat1on, rug

consti I Ncreasé tol erance, and 1 ncreased
dialsbtesanadidne dikbadecontphiedtions mnchrding, but ot Bmitedhle, diabetic cataract,

adm ni stration of traditional opiojd.ageni Of 4ot
slaiigmac ienpgmaty: SRbors o e A grog s 38 byl diabeti

B imendifathg ibritingrbgdthiey) agtbniiic @bogdtlyy @arpens of the

nepgl;@gﬁyg?Tg!tmr azolth% - 4- phen@%ﬂgi pgr i I(13-Ii ne Conpound_t o _.an
feetaatherasclerotia soranaryaristalalisspse; prREIPherpbar Rl discatrebrrkrigiic

effects., Therefore i i [ ,
il SEH AR g, R Sl By BRORED S e o
meBiafe codlicationaEuihias gn infectidn, Aishiatspoiga candida! infeotien @f t he

af orenentjoned side effects. Wthout i shi‘?ngg,‘.l &o be

Bl vt s
e . ity BRGRY BisDRdd of rRen SRy GHEOR) iSdhEmic

ewtﬁg%%g%%i%éﬁl ng%ﬁgfdg&cdg%e?_ of sti m_JII?t’i ngg}_aln
heatipiisoiss hiyperelpiasterol@nia;Tind athetoseltiosis; dsiVedl as aprigue othepdiseases

met hods .for stipgulating opioid-re tQr unct i b vaad
that T B e BB oo e L gy gl i bt i
Eail G PEraR S Spifd] cBfd tRinfha ARG @Rcer. THeldTetaiRol9l-4-phdnylpiperidine

anmount of "a 4-Tetrazol yl - 4-phenyl pi perj di ne Corrpognd.
Cotipannds c4nadsol b ugedsfor inhibitng) treaing. or PreveHinE RaIn@ptosktsd With

. sreceptor. function in 1{.. L Os Al dvi N
iSRG st R oo DR be 4 Bt gAY b0y
exeftipliS¥PPEEaInMHsRIRNe oPirth fegative ook, heinorthagic Srlanvghylactic shock,

2004/ 046132 PCTI US20031036742 ) .
or shock induced by cancer chemotherapy in response to pro-inflammatory cytokines, e.g.,
shock associated with pro-inflammatory cytokines. Such shock can be induced, e.g-, by a
chemotherapeutic agent that is adminstered as a treatment for cancer.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds are:

administered to an animal, in one embodiment a mammal, in another embodiment a human,

- for the treatment or prevention of diarthea. The 4-Tetrazolyl-4-phenylpiperidine
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animal, with an effective anount of a

4- Tetrazol yl - 4- phenyl pi peri di ne Conpound. |In one
enbodi ment, the nethod is useful for treating or
preventing pain or diarrhea in an ani mal. Bra| n

wotzg&ﬁ#cﬁ , Spinal chord tissue, i mmune cel | s pcqhlshans®isran

e gastrointestinal tract, and primary affseren

(%Hrﬁié)\éﬁmﬁ% Be 1?9:235 ]soeti‘eﬁ{@ gg&e&f aclife 9P HGSniR AL, Gok E}?ﬁﬂh{i\‘gthe 4-

capa expressing an opioid receptor
m&nﬁm@d—4qﬂm3ﬂpxpemhmb (Eompaundsm,an bensedfamipitere et limiteditos aganng or

PP ARG PR B AP Vst A A9 LA POl s~

h@wmﬂﬂ:& 'VE&LSR%V&Eeadd ORsthd @b vivkld @rotéroh, REEH asdait hotlimited to
the 4 Tetrazol hen | pi peridi ne Conpounds are

(awdaml@glm g’émosg@erfw Hramesbadisslyticagand bagteria, including but
. e%rdggo Io%c 'ﬁsrd”p‘i?‘%%g?%\{‘gf%%&ecg?ogmd"‘é”sp ea""r?" séf ul

eﬁﬁfotdmimiclm Gol) Vikiocohelera, egteyvhtmmorrhagit Brophi €4 5V &ISaHibrio
ani.mal in need thereg nistered to . .
parahagpolyiony Clo é«l@ﬁf@%ﬁﬂ Vaa Ztﬁvffﬁwﬁm: ahomelfi, B HEstve

8, Q@r%%%ﬁh@%aﬁeﬁnmﬁnﬁc&mﬁn@&ﬁfmj‘e?idt i cal
conposition that conprises a pharnaceuticall

gamd;wada ked Bisteria wonasytogenes pFawamtlndhef-dsirrolyl-4-
it.io0 15 whi ch [
PRl § B mpdidd Ry Uk 8T kfind o prevonting ghronic diaghea

cﬁ@d@@ﬁl At mcﬁdﬂfg,fblﬁ hétiingited 16} lobtoticdi@rieaseasiory mshsai or
the invention can al so_be adm ni stered by any ot Elsorder

resitig Hperme inieatory pnditionyp melabsarpionsyRdrome.Grmefdity
ahdh 8654i0 hfecByp @bPsor ption through epithelial or

nmucocut aneous linings (e.g, oral nucosa, rectal, and
| nt esti naﬁppmwsbcheveithat)lmh]mmwwuabmlcadi agqmsﬁ@dednstemldal

h th t
i TG IR R Ay S It G G RERE Compougds dosin
i?,ﬁi'ﬁbéiﬂ@)ércﬁsyﬁie%[ﬂ%d%&ﬁn kRE¥N AcBordinglye AeiRSibis BEli¢YS thab the
(0]

sones m croparticles, mcrocapsules, capsule
a@mlstm%nﬂopf en affensive smenn of adieiizoli-A-phewypiperidine Compound to an

o6 BB BB 6 SO, oo

sddatiom d@fsﬁpdtion, indrtaseddiag wWiaince) anidimpesed dmg&p.endence that can
i ntravenous, subcutgneous i nt.r anasal .oral,

I uy
result o the ppinistration phEdiugmaLgpioid ﬁ%qna%cg.nﬁﬁqtm dufi-
inffaf gﬁ* H%nts TGk @ﬂnbocﬁﬁﬁeﬂt“tﬁé‘h«%inﬁﬂ'an&f oflafl @ffEéi‘fve amount of a
partic The

Yy to the ears, nose, eyes, or ski n.
Afisttazolyfl-dephenyipiperiding Composnd tef an anunalh@ult@mslon@oﬁ e of

Sy e R bR by b
efcorPhdsaeMing or rd@aﬁﬁglp hﬂdileﬂlﬁm@lméﬂhiﬂﬁﬁng GieoriniRe of the

bl oodst r eam Speci f| c enbodi nents, it nmay be

ar‘@zﬂmmhmeésxd@e&‘mﬁ ni ster the 4-Tetrazolyl- 30

h I
gcﬁl :ng%&%;dtgé(anﬁﬁ%g%&ggﬁgh%g@ tlfsbe-ﬁ%n% at i on,
4@&@@&44—ph@ﬁﬂpxpaidwhm¢nqgmawageagmnstﬁbr ad| a@ojﬂingﬂgammpable

' jn conjunction wth a wound dressing after
0%&“?33’691’1@6'1‘8@??0% by neans of a catheter, by

means of 18 jSRRRASIHdEMEes B mBHod¥EH WFinRiatid op 16?1—1%851)&:

~said inplant being of a porous, non porous,
ftgeﬂwt inacelt coraprisiigaionta¢tinglacgil n@pahbmlﬁ expressing 9n oploalsreceptor with

t?ecg% almgo gp It oL s £ Tk lo{-4—p11enyip:pendm6 Compound. The method is also -

useful for stimulating opioid receptor function in a cell in vivo, in an animal, in one

- embodiment a human, by contacting a cell capable of expressing an opioid receptor, man -
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adm ni stration can al so be enpl oyed, e.g., by use of
an inhaler or nebulizer, and fornmulation with an
aerosolizing agent, or via perfusion in a fluorocarbon

Woﬁrf%mg%gt hetic pul nonary surfactant. In Ce{)&e’xﬂl%uosmsﬁm

hents, the 4-Tetrazolyl-4-phenyl pi I'ne

iGN SRR A 0T AR SUARRAIAE o o

embddiglbnt k¢ indhed islusefanibt hieating ohyreventing pain érediarthea in an animal,
4- Tet .yl -4-sph | di
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Li posones in the Therapy of |nf ectl ous D sea
exmessingamomoid 3aptar TThismethed eandwmisedin gigyo, for Gxampleas an assay to

sel%t?%]??lgl} %?SQI rﬁéﬁ#ﬁpirl d: ne Conpounds can be

Y e A Q%:&@E%fl @ﬁventmu
Rel ease,p, te &@E ty,the 4%m&ﬂﬁ41ﬁ§nﬂﬂ19&ﬁﬁe Célhapinds aro
rel ease

control I e yst ens di'scussed in _the review by
advantagrensly Serifid i ect@Qryl 8@ hunga Medicmeos desprbed pbave then

G o e e

diaER&: in 34 adRA1 ib 19&Rhéredfichwal d et at, Surgery 88: 507
1980 d Saudek t al 1.574
519893) Whan adménist g%m%%ﬁbﬁ%gﬁf%‘éﬂ‘%’%ﬁﬁl Sriidhs

el e i i s,

corBprivey/@phaphideitically Brcaptatile ogtrietor mmgmt Theprsent eempasiions,

s e
addraier@lordly. THE A8 o0 ifv&Ra )can Mbd’wnﬁﬁlsafedb&mﬂy
Neur ol . gS 1 (1989); and Howard et at

ommmmgmu*ﬁlfox e&nepi@ M)I)ﬁlslwryv@lusameﬁhﬁ@*bymv%tmwgh
eplg}pg %Hn?lécly ?}gﬂ ﬁtsn% (ey,%tgﬁ Mca, Rt b fitkstitil mucosa, efc.)
. andkcah®k ﬁ&ﬂﬁiswrcd%@dm wlithiapethérdherepeutBoageot.l n*’dimmiwation can be
requiring only a fraction of the s%gstem c Jdose.

SYSEﬂ“E%@ﬂPC oWprss delieey SatemS Biei KIA%R ,Ceamﬂs‘ﬂg%onam hposomes,
mx&%a&'@éf swgggiﬂegfc gsr e, 9%%9@951&5@@H MnAfERPIab! e

Ipre etheformfor pr oper
’l?bdmdlyl-sﬂphamﬂplpcﬂchne@dmcmndmal Such pharmaceuti cal

el Do o St oo it s AR aPPlGlip TPl
mh%&%éﬁ?&'ﬁtr@%hﬁhéb], SSBnclE, Bk inmmymmdpm

m neral” oil', sesane oil and t he Ilke The

warl;anlwmebal, infsaaginad fransdesmaliyectalo by inhalaiion, grjtepical,

| at
iRk A5k b, S8 DB Bh ipadelBaliBiA i o 0 o
diserétion bk pragiftiohér] T g indtdicesk adniinigtrationtwill cestilt ingthe aeiense of

coloring agents_ may. be used . \We istered to an
theefhTeteepolyk-4rahesytain Comppyngds E‘ﬁ%&ﬂ&%l pi ents can

be steri ﬂn?pecﬂic embodlments it may be desuable to administer the 4-Tetrazolyl-
4-phenylpiperidine Compounds locally. This may be achieved, for example, and not by
way of limitation, by local infusion during surgery, topical application, e.g., in conjunction

with a wound dressiﬁg after surgery, by injection, by means of a catheter, by means ofa

r

" suppository, or by means of an implant, said implant being of a porous, non porous, or
gelatinous material, including menibranes, such as sialastic membranes, or fibers.
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Water is a particularly useful excipient when the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpound is

adm ni stered intravenously Saline sol utions and
aqueous dextrose and 93 WD 2004/ 046132

WO@&%}&%OOB/ 036742 gl ycerol solutions capgﬁﬁ@oﬁgﬁuz

enpl'oyed as |liquid excipients, particular

i njectab sol Ut . SU| ceyt i ;

exci pi en @mﬂl% a?%"?ﬁ"&%%ﬁ?@h ,Se Eg}ﬁ@éos {;’gT ‘é%tﬁéés%f an mhaler or
neblilided) 98d forrglhtidnl With srbdetosoliiggeageiit] axvia perfusioh jn sflidrecarbon or

gel, sodiumstearate, glycerol. nonostearate, talc, .oa.. -
sygéhavieprlmenany sugiactag), E‘éﬁ? i bﬁthI}?!lts'gtﬁ?/cer ol , propyl ene,

4§k 14-?%%@{1;&9‘3? 88lnpo@iad ci B thinkifatedas MR RIsRESith

conposi t esired, can also contain m nor
traditivnalténdofs and exdipientosuch esiighrdngeng agents, or pH

buf f er | ts.. Suit i :
ot 1 er o Ttongt aoaiibart s PR REE Yo bipkiBhE Chbfns
cgﬁfbefiag«efbdgiﬁ{l {rs%iﬂﬂ,ﬁh:ﬁticlm_m _ﬁ%ﬁb?otﬁﬁ(éed meﬁmpgw?,ﬁgsgmm
I nCl ude, u are no Imte nor . abo . 99
(199 iapt Treptigs ok, Limpsorgesdn e Tharsmy gﬁfw@@qw@%ﬁ&e "?c%*ﬂcefﬁm”

" , diluted with saline or water, and about 2
a“tg‘égg'g%%{ﬁ%&% hydr oxypropyl fi-cyclodextrin dil uted

Wi t h wat Bryet Swithieabinbodinentythe & {Tetrazalyl-y-rhendpiperidine Compounds

carriers or excipients for, intraperdtaoneal . L
co B AP CAPEB R RIEesE SYRIEP sty GOOin It Medics Agpicasions
VNP O U ko8, vol 8] pra 1 €5- 138 (1944))10tRS cértroliodrobaabe systems
a(aboﬁt 0.9% s'gf{i r:,g, a It.g‘ut 25 (to$4gbout 30% PEG dj I ut ed

disoussed gethe resiewrbyismees: Saience MA9A5224 53 3(18H Y Hay; In one

r L en I I ' i | ]
erces A puty Y e bR it sl 7139 (BoopSietn, CRC
CAli. Reft Bidmiedl. (Bg it 201.(1587); (Buiohveal(b bl prbborgeryi88 H0V {1980); and Saudek
et vt et et AT AT 0R 55 b il o B BBl can
; Y1 AP ' high N6 il 9.974);
e S e e e A A et e
CaatollodDrugRiotvallghitity, Bivg FrodondetenpmdPasfpunager (fmolen and Ball

ecé)? k #lg ﬁaﬁﬁﬂ‘@a aJtatf f’élmg{] g’rﬁg ogztn lg .gﬁzt}?eva}ﬁg&tomgp (&Bﬁ; %& 1%93@),

Ui e pharmaceutt cal
LAGCEH!, 3hbe008:1 9®(1985) Davisy Pk nis. Narrob2sB51 (1989); and Howard

adm nistration of the 4-Tetrazol y|-4-phenyl pi geri di ne
et i Ym0 1583 Lyl s olpodtpbel § corileleass”

. 9. i .
sy RGN b RRR S roeifliey 3R et of PRI A RO bipeiltae
Comapornd thalreqtiridg baly alfmotion3ef¥hd systemicydosopy |
fl-cyalodextrin diluted with, er, about .25 to 0
50 bo q hegtentarpoRipgs n GRigTEfomaRge bR Shof ¥t
]ﬁﬁﬂ,}é 0?“&"?‘*‘“1 i |t PoPHde el fBroVRr PFoperudintiaidiration ¢
P phar Fr%t%éﬁti cal | y@gﬁgéﬂéﬁgob%ébcar r iee_rs or egc%pgi ents foron °

the mtimak er ebr oventri cul ar and i ntrathecal admni nistration

Pnol ude, SERPIEPRRSicd) Al SR B R s B HRGT
in§lﬁlljh§ fhose of petroleum, animal, vegstable, or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. The pharmaceutical excipients can'be
saline, gum acacia, gelatin, starch paste, talc, kératin, colloidal silica, urea, and the like. In
addition, auxiliary, stabilizing, thickening, lubricating, and coloring agents may be used.

, AWhen administered to an animal, the pharmaceutically acceptable excipients can be sterite. < '
 Waterisa particularly useful excipient when the 4-Tetrazolyl-4-phenylpiperidine '

Compound is administered intravenously. Saline solutions and agueous dextrose and -
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The present conpositions can take the form of

sol utions, suspensions, enulsion, tablets, pills,
pel | ets, capsul es, capsul es containing Iiquids,
powders, sustained release fornulations,

[tories, aerosols, sprays, suspensio or. an
WOZZ‘W"E?& ormsuitable for use. In one enbopéi%?f'w”?ﬁ%z

glﬁzgr%sll tion |g |!n t@@% grg} of. a s%gaul e éﬁﬂfﬁrﬁﬂmngbxs

sofutiofd »S%fta'ﬂe pHethfentfs ekl gﬁaﬁts%ﬂsoiﬂﬂlﬁcﬁ@fa?cho Bratore CIgsthdeCSorose,

eXC|p|ents are descri be in Rem ngton's

gelfinapalc Heg, ew, clsék, éxhé%gel,mdmﬂnwtf( slypoakponsteaatmtaic
sodi chl]o%ﬁé1 difd s %%.g%%%&&loﬁ%ﬂ{d?%eglygﬁrﬁét& Qt%anol and the like.

referencé. I'n one

Thé pieatnt aanpositiofs, if desiyddp cqmenl soatbmiain Gungrammaats af e/ctting or

for Iat%gsﬂ n cordance with routine procedures as a
‘ % ‘éﬂgg\@%’nﬁ@g”&al adnm nistration to an

ani nal , %Ele%ﬁﬁrﬁfabéﬁh@aﬂ}%@&ﬁtaﬁﬁ'cﬁﬂwrs@@? ?ﬂeﬁtb @R SntkREnous

or al dellvery maybe in“the formof table | ozenges,

aquu@@t;@l erthﬂﬂyt'@glybémbﬁbdmper@mﬁIWM(boanut are not

i o5 PR Bl AT 5 S gl Bl g SRR ey

dilpted s&hva}ﬂg obgelet, and SLDZ toBOEGOW 18/droxppropyles-Siclodexifin diluted
.agents; for exarrpl e, sweetening 10 agents such as
withWasrose, aspartame or saccharin and flavoring agents
such as gqﬁtgﬂ jaal
provi de a g?)rmctgﬂetu?%mylas&g%ata e%gfbép Iﬁ%ﬂﬁﬁ%peﬁt@neal
adivimistrotiay of thwm'é‘etmzolyl-#-@hfbm'lplwndme IQomipounys mcﬂmie, but are not

ing3ERe Beiah Soo B Gl e o AR S b D i

wafek, abind 128 o é’oo‘éﬂﬁﬁ%bﬁﬁﬁeﬁ&éﬁ&ﬂff@)ﬁﬂuﬂﬂl wetkis@MEaH wah®! an@ dbout
of tine. Selectivel er neab nenbr anes sur r oundi ng

2 to,aboyt 3% hydzpxxpropyt ﬁvplquxiaﬂuduufﬁéwabmnd are al so
sui t abl eqfiol. gfmg{u%é’euﬁé’aﬂ‘y%tgﬂg%ﬁg 9%&#/19&%1- %ﬁbcutaneous

t hese | ater or ns rom I ronme

m&mﬁmglﬂ@mmmp?flme 4+'&trpzdb,1r1ble;daehylpipbﬁdld¢ Cvmp@mds
oun we s to 1.S e the agent -or n
e g@&wp wt%ﬁoga@%ﬁsﬁ&g S%%FPZ% agevﬁ%ﬁéwg Sie 3%
PEGI b0 Wil sQIRLE 0P Walek 384 uESSHBRbORBLY, B§ ifuted H8H saline or

delivery profile as opposed to the spiked profiles of
watepmedi at e-rel ease fornul ations. A tinme delay materi al

such as oste te ar gl ycer.ol, stearate

e Sl R e BRIIY ARG FarRees B iy B S
adxﬁmmﬂﬁhd;fﬂieoﬁ-m@mﬁ-@pmy@@eﬂmacbmbouddaﬁcnﬁi@,bu$ hameh,
magnesi um st earate, sodi um saccharin, cellul ose and

limy teewternnmab&haﬁé’ I%)rsalinseaborbdiiio mt30%’qn,qwethylene glycol
PE@@%‘]% rrent 9"féftf[erl’lg%;lr azo {ﬁﬁ)ﬁg y E)Oé’lylg'c clg&mer '

dlll(fﬁhWMdBr a’amt 232 atbeuﬁ‘&@lﬂ/mﬂ} dﬂﬁeﬂ Hoith saliilé bawetn usid about 1 to
n| straill on. h enbodl ment, conpositions for
ab‘ﬁ“ﬁ ‘T’%‘ﬁ conprise the conpound

di ssol V%‘dnme éeﬁtnd E&@;Btﬁblé‘géh&%re F&%ﬂ for Vher e

necessary, conp05|t ons may al SO I nc
mtramrﬂlvtmlenmplﬂg' a@entmthecﬂadquummahm theo4-Tetmazaolyl-dnous

pheg?}gga fidine @5@3‘2‘}? DhoRRRE, bRNAL Ak 1Rl 5! S0 fnd 0kt 0.99%) satine.
The present compositions can take the form of solutions, suspensions,

emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained

release formulations, suppositories, acrosols, sprays, suspensions, or any other form suitable ' -
foruse. In one cmbodiment, the composition is in the form of a capsule (see e.g., U.S.
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Wo\éﬁﬂ

as lignocaine to |lessen pain at the site of the
injection. Cenerally, the ingredients are 30 supplied
either separately or mxed together in unit dosage
form for exanple, as a dry |yophilized powder or

r-free concentrate in a hernetically seal ed
@éﬁlﬁzer such as an anpoul e or SaChettePquﬁé%??lP:ﬁau

P ol 20k 1 D iSO b vy i s
ﬂé’éﬂ:ﬁ%@ B PRE Y erdipdl\$oietes 1A4TEV6 76 A Lm0 RiGeRRHRs ed, 1%ted.

exanp froman infusion bottle containing sterile ... -
19953 rincerponatedhgrein bapdera®eD 2004/ 046132

B

forghGlated $1i svcedlandaywithnpetieipeotedaes @ mxponpesitén skipted Fo oral
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m ni stere 5 controll ed-rel ease neans or by
emelsions capsules; ispwps, phelixirarfor sxamplek Qolly adenivisigesd compositions can

di . skil| in th . Les. | .
e PRIRFYIRG g vooped SRl o O i bl OE ey, B ening
agenB4hch/aéFucBsd) 4§aR R8¢ orFabohauiBa fla¥ohnPagkAts such, A@Sppeiint, oil

014,533 & 059,505, | 5, SOL 107, 5. 120,548
of¥iotenienmasr Gemsgo psides psmately RalabloRreREion Mapeover,
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osage fo to provide slow or ]
atomptiominl thelgaserbiatestnablrach thereby providingaiistained agjioadiverrangxtended
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HPERPEInSpotiS i€ Ao siftbleiforoat@ly adadaibtestd SomPositioneald these dter

| i posomnes, mcrospheres, or a conbination thereof tq,
platforpisgRuid frem theervirepmens Barseyadipe die qapsule s fppibpd oy the driving

1 ORS  t CASH [
cBHRRAL el Xl BRAERRpt ftnf EnfRSRon RS Th bt
Thdse dglivegaitationes chgnevids ancasentidly aderdyr delivery pedileat oppesed

gt U s i
gl &?&%nfo&&ﬁ&e%ﬂ%ﬁféé%l%te%ﬁfe RAPdIsAsBd. SOfabbdrhfbsiidad cad $nclude

ut not Iimted'to, tablets, capsules, gelcaps, and .
stasiptdetxeipientatsucty as neminibol ddctssy starolntonagntsien sisaratgswdivm saccharin,

: trolled rel eas armaceut. cal co | &
oolf5eé Spotembg SRPoBHE HREE i lner IR, Blctien el
pﬁaﬁﬁﬁceﬁﬁ(ﬁj by their non controll€d counterparts. In

one 20 enbodi nent a_controll ed-rel ease conpQsition
conpri sedn angihenewhodimen, fhe 4Jftrazolyl-4-phenylpiperidine Compounds can

béfo&?ﬁlﬁl‘l@& ?Aﬁﬂ\ﬁa%é Rl s o i) S EHTRY ‘aﬂﬂéﬁt,tcgm?ﬂ iforf for

contro e condifion In a mnimum anount of tine.

infiahentisadannistiation obmmise ¢tk compewsdissolvpd & stérida sofoniclagureus
extended activity of the drug, r.educed sage

buffceq Wbisteyneoas iy th SR IOEHO JR4YeAt0 1&3. .wﬂ@é‘?ﬁﬁﬁﬁgm

C?tg sitlo! for‘iﬁh%ﬁuk SdninRt-RRYRafk OpIRMAIY ineRde & #eal anesthetic such

orably affect the tinme of onset of action or other

asHgnoduimedic lessangiring thesite of theinfictiod Gengrilly, e ingrraients are
4-Tet razol yl - 4- phenyl pi per i di ne Oo d ‘ _
SR G oo o ARGt 28 e SO for iy €M a iy

lySpHiR£dd powder or water-free concentrate in a hermetically sealed container such as an |
ampoule or sachette indicating the quantity of active agent. Where the .. : o

4-Tetrazolyl-4-phenylpiperidine Compounds are to be administered by infusion, they canbe B
dispensed, for example, from an infusion bottle containing sterile pharmaceutical grade .
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In one enbodi nent, controlled rel ease conpositions can
initially rel ease an anount of a
4-Tetrazol yl - 4- phenyl pi peri di ne Conpound that pronptly
treats or prevents pain or diarrhea, and gradually

wozﬁ&%{‘@gptl nual Iy rel ease ot her amounts of 1{&%@903/036742

razol yl - 4- phenyl pi peri di ne Conpound Intarn

ol SOEIEBH Ry G OBl e

byligjustion,Gin ddpeuledf Efteﬁle asmtdr Ydridje¢tivany kgdinp e lﬁh previdaigodhi the

in.the body t he Tetrazol yl - 4- phenyl pi peridine - ...
ingreionts ey %P’f‘%‘]% sF‘?‘i‘)‘ﬁ’rthe dosage forne at a
rate thpge Etl‘azﬁ é}ife inpelinds can be adnumstered by
4- Tetrazoly ri di ne Co ound being 96 WO

w@@ﬁhﬁﬁ@m@wm Usﬂeiosna&siadsztham wblb kiovadtodlnge of ordinary

sic 55 1 o Rt iaf1u e B et 56, 1455 648 o BYS. patent
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oun
contpo]led relensd qﬂ ond opinere)abtwepngmdiante uSngyfan exainple} iniirdpsopylmethyl
fectjve jn the treatnent 0@9%}8 entl on of

oelflose. et PelsphetiBies Ble PROA ek, Splic Hlefie dyigtayer
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of published clifi es. Suitable effective
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conggégfrrg{%ﬁ Copippetions cak VOIF@Y petithe Ak @Sﬁ&ﬁﬁ?ﬂ%@é Plg
chatdoRkistics, sublfl aﬂﬁf)&i Iﬁmﬁﬁ@43‘guazolyl4-l%g%%1p?ns&ne Compound, and

4-Tetrazol yl - 4- phenyl pi peri di ne “Co
candlisireduse ﬁleewmurtenee defds@gva:lthssh@&canD unts correspond

h | d. Wh | bl
of expr SROT RS E"ﬂo?*a@a S S R
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 amdétmt IRt M@@aizuiyi- pm b dRRICotRUAD TROMORMpHLP tr¥dts aﬁlq)rextehﬁ

ef fective anmount typical l'y range from about
paief digrhepsad conwu@h@elmﬁmhwamounts efthabout o 1

4-Tg@azbﬁrl—§ kfﬁ}gﬁylﬁigendme Compound to maintain this level of therapeuuc or
prophylactic effect over an extended period of time. To maintain this constant level of the
| 4-Tetrazolyl—4-phenyl§ipeﬁdine Compound in the body, the _
4-Tetrazolyl-4-phenylpiperidine Compound can be released from the dosage form at a rate

 that will replace the amount of 4-Tetrazolyl-4-phenylpiperidine Compound being
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25 ng/L, and in another enbodi nent fromabout | ng to
about 20 ng/L, of a solution or suspension of a
pharmaceutically acceptable carrier or excipient.
Where a cell capable of expressing an opioid receptor

wd RobRpiacted with a 4-Tetrazolyl -4-phenylﬁ;319&r2bd§}0 42

Conpound in vivo, the effective anount wll typically
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present mnethods for stjnulating opioid-receptor
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S A 5 e

- paAigArY Grciunsthntdein Wew ofpublistet clinivd] sedies. Suiblecfiedivg dosage

agoni st, a non-qpi o} d al.gesi c, ,a.non-ster.nid
apoHots, beweyR NS gfmagéﬂ‘tt%é‘iﬂrgf%@ma it Wﬁ%@b HB%&W‘?""& every 4
h,gﬁg%{gg rtﬂfﬂ?&!ll? bt 1004Rg 3PfebE "B dne emBodinasl! 8 effedtive dosage

an” anticonvul sant, an antidepressant, a Ca2+
amainhrangds frinpaiont 0.0 hmilligrams mehent HGanilligrams ofigt | -

nxi ety ,agent.. an.agen '
R Ebl-satiblyp R n ] albEaER2h, B MR BbbdR tbou
0.020° i Srafk to AbGutBOhBillighfiey sbotidvbey 4dgand in aaothenvestbodiomamhvabout
to those skilled in the art. However, it is well .
0.02% milligrame tosgbpi 20quiffjerqmasabout gyemA 1&%\"6‘0@&3 amppnfz despbed

he}én%f&etf, t&ﬁ%@?‘rg%%,ﬁmn%%?%@% ﬁmhﬁfymﬂ&ﬁct ive-anount

range. Tn one e invention, where
4A-Femizobi-4tphenydpipertdire Goygpoimd & aduiimistéred, éreefifectiveadosage amounts

ani nal he effective. .ampunt of the
COIIWF‘&%‘PW&&EBH@%‘%‘P% ‘di ne Conpound is less than-

i ts ef f eqihetea SIVAPible WkbRsddD: sMipicid Ecbepteriil entacted with a 4-

therapeutic agent 1s not admnistered. In this _case

| Tetfazbigh4-phesiylpiperidive Gontpundya vitxp, theeffpaiive ampuntall fypigally range

t he, 4- razol yl -.4- l. pi.ner i.di
S B B b UGS BRI 03 ot
mp/Sadd i@lanfth@\e@ibodieint frerh abldu 1 mipnia abdux 20nledAs, ofh selatiénr
opi oi d agoni sts i.nclude, but are not, Jimted to,

sugpanginp ah# pharmageptieally gereAblosABRENBEPITRL anil eridine,

e TR Y G ot i
4-terizolyirrphenydgiperitiveoCimymund iremiv, teictiegtive amount will typically |
range from about 0.01 mg to about 100 mg/kg of body weight per day, in one embodiment
from about 0.1 mg to about 50 mg/kg body Weight per day, and in another embodiment
from about 1 mg to about 20 mg/kg of body weight per day.

The 4-Tetrazolyl-4-phenylpiperidine Compounds can be assayed in vitroor .

- in vive for its their ability to treat or prevent pain or diarthea prior to use in humans.
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di anor phone, di hydrocodei ne, di hydronor phi ne,

di nrenoxadol , di mephept anol, 25 di nethylthi anbut ene,

di oxaphetyl butyrate, dipipanone, eptazocine,

et hohept azi ne, et hyl net hyl t hi anbut ene, et hyl nor phi ne,
nitazene fentanyl, heroin, hydrocodone

WOW?/"Z‘FBWN phone, hydr oxypet hi di ne, i sonet ha%ﬁ%ésmw"“"“

PR ?,,? o TN G SRR o TAREH AR piperidine

d@? TEEQRAN, nmor phi ne, myrophi ne, nal buphi ne,
rcei ne, nlconnrphlne nor | evor phanol , 30

nor net h amnmqsemtam&ﬂnqﬁh Fordreaifngrormrey mtm paim@r ﬂl%ﬂ%@e‘fm animal

calbglﬁtﬁg?% ﬁg a%o one Jﬁ%ﬁenormr p Sﬁ#engo&efﬁhgmpeuuc

ag@lienoperi di ne p| m nodi ne, piri tram de pr ohept azi ne,
pr onmedol

roperidi ne,. pr.opjr.am ne, .
suf ent an Thre%r?sglll timpgtihads f‘%rr% 3 g 0115 %ﬁﬁ‘éﬁ Fﬁ“@%‘?"r i a cell can
RS, SrPREhPORER 0k 30 80h9% Khiinearaibier Okl G
t he opi dExamplys of ether therapsutic a@dtsﬁmdm}ﬁcm afernot limited to, an
hone r.ocodone done ih ei ne,
P R E S hn i WIBERE R RS SR Aty ldy SEE
antRfiFdiRcReit £Obt-I nﬁﬁlﬁ&ﬁt @bingerféic] $0-hirenigit bloaket, an

m Xtures thereof. | es of useful non opioid

antigenyylest, e antﬁiemrgsf@ltn@ﬁ st -chasmeldlockers i JticanaenageRt 81 gii-
anﬁ&ﬁgge?:% r?ﬁ ge t fo3 % dﬁ Brevhe l;ﬁ?ra? %?(g dﬂ?ﬂfe? M#mixtures thereof.

napr ox enopr of en,
fl ubufe rEffdc&ve:mmnharo,f therutiogo ﬂmfapmﬁcmgem:pmfwﬂ known to those

sl st eiomev s v ah v o s § BRVGPaR dgmmipsthe
otet thBfa ?éuﬁﬂ agé%P § b Ythfl efedtFre-ahRERTRIRAE dhe cBibolSERE of the

tol ne ZOITEp Iac, ti opl1 nac, Z1 donet aci n,
mvacinmewh@rﬁ Anotifes therapgutic, agentiisiadministered o armanimple therefstive

a5 Bt AR o o
e o vy
015@&41‘311% s befiehek thaihe 45 rEAlsi: aia g@:gﬁln,ognd and the
oﬁe{‘ﬁkﬁﬂ% : egmf o Eﬂi@‘}%&ma}ﬂ% tlehtBr ?i’e'i}gnt Pﬁiﬁ%f‘aﬁ‘heﬁ | asses

yretic, nonstero
antiinfl lﬁnamptes pusdful geividsgbiisty incde, butiard aef mitéd togalfentanil,

e N b B

~ but%ﬁthﬂ'c?ﬂltbééﬁb icBddsd, desoﬁiéiﬂhmaa@&bmesanﬁw dedosink pdtinfipromide;

para am nophennol derivatives including acetam nophen

diametphone dilyéwredeinerdibydompmbiopimencaadol, dimephegianol,

e SSTPRER B e P b,

Qit;lnjﬁ@fltﬁiﬁﬂmmeﬂdj ethylaeirphind, ammt&sﬁdwﬁeﬁmyu hercaﬁ,l h:j»ﬂrocodone,

fenamates), including nefenam.c acid

prphensa pydsoxypethidinecisemethadone, keto @WéP‘EFd ﬂfwam@ﬁ%ans

oA Aot ot o i

metapoh,inbrpigne) abm;ﬁimnmlb@hmemmm, nichmseaphied Ddelsmrplpnolo n
of t he NSAI ., See Pal%n Lnsel Anal(%i | &
%eertla} QIp ca normorpline, norplpanone, opium, oxycodone, oxymo:phone,
papaveretum, pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine,

piminodine, piritramide, proheptazine, promedol, properidine, propiram, propoxyphene,

' .sufentanil, tilidine, tramadol, pharmaceutically acceptable salts thereof, and nyixtures
' thereof. ' o
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Antiinflammatory Agents and Drugs Enployed in the
Treatment of Gout, in Goodman & Gl man's The

Phar macol ogi cal Basis of Therapeutics 617-57 (Perry B.
Mol i nhof f and Raynmond W Ruddon eds., 9th ed 1996)
and 3 en R Hanson, Analgesic, Anti pyret| c and 25 An

WOt ory Drugs in Reni ngton The  Sci eHEE"Jé%?aﬂmm

Practi ce .of Pharnmacy Vol 96 1221 ar o
ed. 19t h IBgert %%Bodgmmthgﬂsi AER 15 ﬁf‘é%u‘eﬁ‘?tf"é‘i‘&
hy&bRbPRGE, bﬁlméoﬁ&ier oﬁﬁ&ddh@tdﬂ%ﬂmc&’élﬂea@lh?drgﬂ&mﬂnei morphme,

nhi bi tors and i poxygenasé i nhi bitors, as wel

tremml,mmmomhon%maoeu@méy eesspinble salts heraof, gnd pixtures fh@Of

6, 136, 83 i bitaor cl t
i ted dsenpiss phuseRbol i melSdg feiydPlibn B5BC

atts Bilfldinmatoly i@eﬂfs,aduﬁl@as’mﬁlﬁh,slbupiﬁfetﬂ,dﬁclofemﬂc mpﬁomtbenoxaprofen,
limted to, alplr ride, g got am

s oyl bt LEtoiP B BRSO SO 3k P e,

ﬁ[ sur | Be Po n%?n% S %%ﬁﬁ RO SuBfoRhkfinobrORAZ tidhofenic acid,

h sergld oxet or one,
fipprofenytiuclosic asiddindomerhaces stlndac imetlo ZAEIIBOADPINGY, 32

mgg/g%éoos/%iz The t her xt@gera Ut'ce%gqeniecgg%ﬁ?mwi

AifRAdnid Geid Hiflurdic Qcid %uénamld @fﬂ, Hiflurisd, faférdal, @ifosieam, sudoxicam,
donperi done, roc’hlorperazmﬁgi pronetha2|ne

weﬁpmwﬂénbazmn@uh@qﬂwm@ble et teeaeof, %ﬁa&ﬁ@&s tlisgeof. Examples of
otg&asﬂi@:ﬁ o%l'}gld?&' Mgﬁﬁﬁé EdShE tf&ﬂo'wﬁ%c , chemical classes of |

nonoe I'zapride, azas
aﬂ@mqmﬂmmd:e nozteedidal mﬁmﬂmmho@mpgsi s:ihg:ylimncidl dmmtwes

S i AR W A s

saliBRbdHNR> acRiX ¥R ine, afd daIBRR: 'f)ﬁraa Abiid] dfivatives mcludmg
sul piride, fetrahydrocannabinol, thie hylgfra2|ne

Wﬁmpbﬁem?mhmcenm o@d@@mdondenamfwmm dingdpdasfethacin,
su%?@é’gglﬂ% to%ola?,e gcf:t? oaryI %%ﬁg%z(%gitns uf g?éiﬁﬁér L rﬂiﬂiﬂ%  anUt

keasroRtt| abth@dnilicodciids I(ﬁﬁimxites) &ﬁtﬁt[&ilhg)hefeﬁmia aﬁﬂ,aind meclofenamlc acid;

bet axol ol , bevant ol ol, bi sopr ol opi ndo
e”&l}ﬁa‘%‘-i 8101“‘115*31‘0&06!“6 (PHOES{?F‘BHSIF%FGMMH&PY’@F Jd °d1°nes

ZoI olf‘u‘ ox@r ; e'ﬂﬂfl‘kﬂ?&l héfﬂraﬁ&ﬂ&ﬂ&ﬁ 'n%ld:ﬁﬁ‘ﬁﬂﬁh'eﬁ&h@l For a more

Carvedi | ol ,  celiprolol,
dettabd dedcaptionaif thed¥i®A DS, see Bauldy Juhsel, Amdgarm{mipyregs med ol |

BTty deors i Bsen FEPIHIB 1 Br e R BB s n Goodman &

| Gﬂﬁﬁ&% %@Pharﬂ@éuwg,aéaqsasmbfm@peﬁm 81P5 glieh9'B. Molichoff and .

oxprenol ol , 15 penbutol ol, pindolol, practolol,

Rypmesmd W Ruskon effse ﬁﬂm@dﬁ&ﬁ) ang Gilen R Hansan, ﬂndgm Antipyretic and
J 1 | I
Ayfﬁnﬁﬂ fEJofy DL GLR gqo e gz%c%lagg%t léfp}famag: Vol II
1 1@6t1|221)(A1Rl Gadtiafo ¢dn tothde., 19M)tw1ﬁ¢1ﬁammreﬁy mtdrpaiam by reference in
acetyl phepet uri de, _al but oi n, _al oxi done

thﬁ‘FrF‘?T—B et SYiable (-l mbghiorsand . ﬂgpawsf%a {fiibitors, g yell as
@ﬁsltﬁépﬂ&eare Reslind l.g(U S. %{eﬂ 8 %l.’@ | ek BriRAb#EEs include,

car amazepl ng, ci nrom |azo e,
butla@nmtlapﬂcdtodsﬁacmhmﬂeg:elmtmabhadl one di met hadi one,

doxeni tr %I x lgst § usei%f antimigraine agentis include, but are not limited to,

alpiropride, dihydroergotamine, dolasetron, ergocomine, ergocorninine, ergocryptine, ergot,
ergotamine, flumedroxone acetate, fonazine, lisuride, lomerizine, methysergide oxetorone,

pizotyline, and mixtures thereof,
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et hadi one, et hosuxi m de, ethotoin, felbamate,

fl uoresone, gabapentin, 5-hydroxytryptophan,

| anot ri gi ne, nmagnesi um brom de, magnesi um sul f at e,
mephenyt oi n, nmephobarbital, netharbital, nethetoin,

i m de 5-met hyl - 5- (3- phenant hryl ) - hydant o
wo éﬂ%&/ﬁéﬁé 5- phenyl hydantoi n, narcobar bi tap(\fl‘fuszoosmﬁuz

ni net az Eﬁ?l r“ %g% g%@ Eheti t. Useful
par anmet Eggl oﬁe é ﬁﬁ aceni gblgé%ﬁgl%{eét ﬁa{(r: agletna 5
antipietiveigunts deludplbanab aoiﬂnmtdd to,pimmpmnndd,siompendone,

pro nyI met hyI bar bj t uH C g%l dm e 0| n %u%%gééog,t Lo .

grabddd a&!qc ﬁgnoe‘&@h&ﬁlh% ﬂizﬁlﬁﬁel apadaon de,
sucl ofenl de sulthiame, tetrantoin, fj agabl ne,

benzmmdmb@;anauunmtwa@p@qebucba% clshepride; yclizine dispephydinate,

N

p:péindtﬁiéﬁdcblﬁtﬂamme,rwlp&idmetralthoahmbmnh thieBylwerazieopr am
di net hazan, , f enca rlﬁal i ndel oxazi ne :
thiopirgeigaing LopiseEon, enS| ne, oxitriptan,

oxyper t EQ&%%M% ﬁlﬁdreneigé Broakdrmelua@ bﬁ@@éh@ﬂhmued to,
trazodone, bemmoxi ne, I proclozide, iproniazid

acebalokalprenalel, dmosuiibel, artidelol, atenelalhefismolelhkgtwstolalrhsvantolol,

v baRFidple BoSu B Bl A R bRl pigrne

hydFacBIRE8E, bittofilblél! @eplol) @artsaih] vareditol) ceﬁﬁﬂoidl,l gatayolodazloranclol,
amtri ptyl i noxI de, armxa]ir))l ne,. hutrj

dilegoh raonelal Fnolel RIGRY Fbos, uahaplshreindgieh isiompelol
mctgénlﬁﬁl ?ﬁkaﬁgl, nﬂﬁio'i', B0l 858, Blfelfaidl,a}ﬁ#ﬁ&ﬁﬁ, »oxprenolol,

i
rant ne, r‘am ne N-oxi I prindo
penbwﬁbn paxdblol prmﬂon prenmﬂxalol, mramﬂdmoml, wdﬁnaiql,ﬁalgnoﬂqi,e

nox ilin, | i ne, propizepine,
tertﬂ?%tﬂi‘fﬂl%'i”ﬂﬁl gﬂﬁ%ﬁiﬁ it| aneptine, trip .

| pram neyadcteadMistiul Qlﬁ@ﬁﬁhhéiﬂt@ﬁcluhél BUDRE A6t lindtdas,et i n,

di oxadrol, dul oxeti ne, etoperidone, febarbanmate,

Me@mdnmlbw@mmdmmﬁh@mﬂ% &-amipg-Jeydaowybubyric acid,
atro R RPN R R LGl rd U RORGELABEL Aromide,

clomié&hiazddé] eldRazepxaf deﬁi‘n&ﬁﬁde, ficthadiahs, ﬂﬁueﬂmdmm;ﬁoamtrom eterobarb,

il p;yrl fqlég)gl cgelgﬂ%gsletb? Ji ﬁnserlﬁl,}' r oxi n%}?@%#?‘}{g‘ x;r;gryptophan,
e b S 5‘?‘%?%?“ T LI Te.

' metEathitaiJ m&h@iﬁmmethsﬂxnﬁid@,é—mbthﬂﬂfe(?} mheomMB-hyd@tmgé-mgmyl-s-
* hepgffintois TbaA L RO Rt o SR, phtaéHBione,

heﬁﬁ:@ﬂide ehetharbﬁfﬂ,gﬂiehétﬁlﬁie ly&nmnal h@ﬂhﬂﬂh@ ne,

aani d Flne bani i ne, benidit pi ne, C|In|d|%|ne

phenylumihyibpibitatic w@@hﬁp’ﬁ% phetbwéﬁ%mglm, iPgtaasvIp PR
pregﬁ%%lbu&r ﬁi:ﬁ]@bnclh :z?)}r'o 9 sgéuﬁ]xﬁ ’brorﬁﬁﬁé gblgﬁlﬂﬁ 'S Eliugﬁ Bf%hﬂdé)' ne,

I'gi ne, ’NI'so

suclofdnidRghithiane, teﬁaﬂwm,rtiagame toph’amm;tﬂmemadﬂonej Grﬁ]pam avdd,
| oneri zi ne, bencycl ane, etafenone, fantofarone, and

valpremideyigabatin, ﬂ%@%f useful anticancer agents

| ncl udeg 1@ bt & Aot limited t

acl ar ubi c?ﬁ{g aﬁﬁgfza%#nh%r%@%& gh&%e acr%nl ne, o
binakdtizs bastazoneg bitkdepram (Sheiiddpram, (hmmﬂluan, fencamine, indalpine;
indeloxazine hydrocholoride, nefopam, nomifensine, oxitriptan, oxypertine, paroxetine,

. sertraline, thiazesim, trazodone, benmoxine, iproclozide, iproniazid, isocarboxazid,

nialamide, octamoxin, phenelzine, cotinine, rolicyprine, rolipram, maprotiline, metralindole,
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anbonyci n, anetantrone acetate, am nogl utethi m de,
ansacri ne, anastrozole, anthramycin, 20 asparagi hase,
asperlin, azacitidine, azetepa, azotomnycin,

bati mastat, benzodepa, bical utam de, bisantrene

wolslioagbs ori de, bisnafide dinesyl ate, bi zelR§37(§2003/036742

bl eomycin sulfate, brequinar sodi um bropirim ne,
Sif, Yrtafep e, dueBVling, andaiptyding raoritiptybinoxids pagespine,
car bet’i mer, carboplatin,. carnustine,. car ublui_)nln

Huriptydioh clorpigeamine, darapistiline, despramog Bboizep Girgiagring fothiepin,

--------

el De. i At i EhifdKidRideCiprifddls, Nefegthmine, melitracen,
‘ﬁﬁ%‘f’g{%&h@l?é@iﬁp{%@%r@% de, 25 cyt gr.abi ne, . ) N
rAagRihiag, toeriptyling, noxipilin, opiprmah piZaHHIES. RTONZPBEAFPYLDS,
deci tahing, dexornmaplatin i-ne, Usditic
qrESpTaEHRS, HEReRnG, &HWB‘?’WC%@E\%?%OQ or ﬁ&u&%ﬁﬁﬂ, %]’
eI dcIa] Wuﬁjé(eﬁﬁé}’étbﬁlﬁhll)ﬁ&, fel@bartlate) fanbieﬁnﬁ,,fenpﬁmhdml, flugxetine,
citrate, ronostanp one_proplonate, uaz cln . .
fhoraxansing hemateporphyrin RYPRECIRy levopRInetPPaRe, “beﬁgéf?ﬁ“?% @ilgacipran,
enl opl at i e gﬂ'ﬂ\g' | Sib&SlineCpholintahes bii ideanol,
T HPS@P%&@?R%?%%%%‘Z’%’& eg%?h 1iJc:i n ee%’r ochl gﬁsggc? e_ml
stsernetinduie, rifidiamichiarive silpisidpHadospitose. doaralipne, tofenacin,

et ani dazol e, etaoposi de, etoposide _ph e j.ne,
tplaaatlet;&_f'@ frénsﬁ%r ?ﬁ%ﬁiﬁgﬁﬁﬁﬁgﬁﬁg&% ?nr?u%gtg@&ha
floxuri di pe.y,fikidiakati O +Raamel6lbekers iidiude butraamid limited to,

flurocitabine, tosquidone, fostrjecin sodium, . g

igppritil clentiavem, ddtinzem sidikine, saflopaaibebriimdi, PR7RYIEe,sgyotiadil,

i dgrubi ci n hydrachl ori ? idipine, cilnidipine,

W"ﬁﬁ‘P&s‘W@?ﬁ"ﬁ{a@i’ P@B’I?F’n dlél{lér@ uC ._Iﬁg"’ P g%lglrl;lbﬁen%nt p _

éf@ﬁi&ib#cn%yélgbai i?e, @é%%dilbihﬁ %s;fadlmn? :)zfgzi/lmzeéiﬂ;gm@ape, manidipine,

Interferon alfa-2b, . PR TR

BETipEe ouidprsyaradipie SHpe B‘l‘i‘e’a}lﬁ”g@‘ﬂf‘?’ DiFPaPpS; GRPenes

ﬁ f87i08 1idbAlStd BRR-8 tRadychne, cRERAbAE Faifofadneand pdrhexiline.
oplatin, 1rinotecan hydrochloride, |nreotigde, ‘e

acet at e, [Extmplobiusefibanicaricercagenis inchide, buf qrg natlgmijed to, acivicin,

hydr qochl orj de, .| t | : rrar .
e ool RSP ooy ipels O Ry ity
ﬁ?‘%‘f R Re AY it Ghfielhtebiniidy emtacthe, anestragole, anthramycin,

nel erfigestrol acetate, 5 nel phal an,, nenogar |
separegipasopaspériin, azpaitidian, ﬁ@i@@ﬁ:é‘?‘“ﬁﬁ'ﬁ’ﬂ&tli‘aé‘?’%f ab g@&f"ﬂﬁﬁ’?’

t.0pr i . et ur ' ' iiYle in sulfate,
Fire G bisfRR B R b TR TR AR, bR Heomycn sulft
Bl iR 8bdiui] biopisintne, bishifay cictioomydiy,dalustarons,i cgecemide, '
nycophenol i ¢ acid, nqQcodazql.e nqqal-amyci n, .
eArbatiBIencArPOD gtin. AR HInG, CATyh: 1&%@@8%%@%2%%%%% cedefingol,

' | B i K BB, PRNEdIinds\lafepé ylophosphamide,
%gélk%gy(g%g%g%g‘?%gﬁ, %)ahrrg’ﬁ":hdgi posul f an, ?“ra oxayr?t_rp ne
by&amnq|draeminemcmdmhydampruplcmm@m%bpdﬁ,&eﬂh%%
sodi um, porfironyci r ednj ' . LN o
AparEaBy ferarapte ARy it ARglafs Bt fororubicin,
H&;o"i‘x?d?&%l H%&ocﬂl&ﬁ&?drbl&ﬁifeﬂe,oﬁbﬁkiféﬂedﬁxate, gafnhastpablone propionate,
saf I ngo ydrochl ori de, senustine, sipntrazene, . mate,
dperoinysing edagemio eflormiffaradorliachiride, §]§P%’§@Pnﬂﬁ?ﬁl’i‘ﬂ“’ CAPromate,
hy.dr ochl ori.de. .spi ' .. [ ide, estr tine,
é‘?’é’B{ I’Wﬁ,m%sﬁyrdé% ogig% :%ﬁful&g!& % %ﬁﬁ@}{dg\?ﬁh?g IT; N n&,u_mls )

i phegstiatesoditmgetinidazolepdtaposidty atopesidy thesphate efogEne,

tenmoporfin, 15 teni ppside, teroxiron estal. Cﬂ%@ﬁm
a3 REbIOF . SRR GG, SpOriey SRR ftdb et
ﬁu&%&%@'ﬁ.ﬂ&i ﬁé',ﬁﬂéqﬁﬁﬂﬁe, dshricain®odig Bératinbine aRaichibine

I'crribline phosphate, trinetrexate,

>

hydrochloride, hydroxyurea, idarubicin hydrochloride, ifosfamide, ilmofosine, inferleukin1l. - -

(including recombinant interleukin II or 1L.2), interferon alfa-2a, interferon alfa-2b,
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trinmetrexate glucuronate, triptorelin, tubulozole
hydrochl oride, uracil nustard, uredepa, vapreotide,
verteporfin, vinblastine sulfate, vincristine sulfate,
vindesi ne, vindesine sulfate, vinepidine sulfate,

woz‘ééﬁb% g{l nate sul fate, vinleurosine sul fat@Tns2003/036742
I norel bine tartrate, vinzolidine 20 sul fate,

mterY alifll Reorfektnflabfe@d, Mierfen Ibet,a Iziemtqgfem gqmn?rlr}b leﬁﬁx
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10 hal azepam | orazepam oxazepam and prazepani

non- benzodi azepi ne agents, such as buspirone; and
tranquilizers, such as barbituates. Exanples of useful
anti-diarrheal agents include, but are not limted to,

wo 99s@shde, di phenoxylate with atropine, chORshsRz6742

octreotide, and chol estyram ne. A

i:ﬂﬁﬁ%w; %&?ﬂo‘éﬂiﬂs"fmh‘iﬁhﬁi@érﬁ%kﬂh@@, vespamol Bduaagivedgrootiner
therapeutic 15 agent can act additively or, in one
ingilitoaly fastar; urckyrmes woeptorcataggnisis; yapreetidenvsgigiimBnyectos system,
Tetrazol yl -.4- phenyl pi peri di ne LeSae iR
L A e T o R e L

viedhblofozoR; £A0RMABE;Henipladamilaiceiby anduinestafie stimalemamount

of a 4- Tetrazolyl-4-phenyl pi peridi ne npou . an,.

ef f ect i veleFBEHIC 25p0 Hﬁ?‘ﬁé?‘pqeﬁ%?%gﬁﬁvﬁgﬂg@@ﬁ?%u@gwgﬁ
il Wt heeToPhimitbd 61 RAhAAGRL Vel frafRIEPARIIAIRR, AGIRAGT NG

an effective anount of a 4 20 _ . _
biimenaplthy lan dpiple@pytis) pphandkyperidivenso a serotania antagomster ent

iti i Si .ef f i. .aF
Cher apeut PEnRBRF beeE dnf b nf Pl A RIR M o 8y LARGA RPY
beiliasdpines, HREIAs M Rhzolaad) chibideetpoxRiepditnanépani, clarazepate, diazepam,

4- Tetrazol yl - 4- phenyl pi peri di ne Conpound i.s
halipApAMSIOTFRIM, PKAFEDADN, 28 B@é@a@h’t“mﬂlfﬂé‘}i‘nﬂﬁzﬁﬁ’%’? pespisoch s

-effect] therapeutic agent. In
b?#’l“?ﬁ%%%gl ﬁgn%’%ﬁgﬁ% etrazol yl - 4- phenyl pi peri di ne
Conpound Exmifesafnsefil attdiacthedh pgentstinpludst b are not limited to,
thergpeytjc agent .exerts its.t.herapeutic effec r
lonsEnEe, diphonondatk et AroP B ridine, it i i h e,
4- Tet r az ok WrefraRiany bR PRipeddiie Céapnad asd the vtet thetapautic
preventive or therapeutiCc effect for treating or

apent vaerect wigitiyalyroroin one embariment syaegisiinglly. Bypngembpdiment, a 4-

Lt ke

ﬂﬂﬁa’;}fetﬁﬁﬁ@m%tg ﬁaalbilcam;ﬂ@ er{nplkiﬁitém cBftipsising art ¢féectiod a_mrmtmt of a 4-
armaceut1 ¢ .acceptable carrjer or excipient. ] )

TaiioliAopheRviP BRTdiRe CTBI MR efferg amats Shandtis frrspgyto sgent

cgg%@eﬁglthg%[stgreg.o AREHBEehP b coRpdsltioR Bmrisif ] JFRESHS drfctint of a 4-

arrier or excipient. In one enobodi nent
Tetrezobybdhsitipiperidine Commpad enfl adifbrentvampedidon comprsing an

S AR R R RS BB BT
epBOAHRAC At tdoivd ddRR ROy DR BAZolyl4-phehylfifesidile€ompound is

i nventi on enconpasses kits that can.sinplif

th
adyinistered prigriopsibsgquent fo adrpinisiratismyaf ﬂmé%éﬁ?%glﬂ'é PE%HOHQY

b TR il A-pfiny sk Oy Rl
Sk R SR g L i e
admivistsaryd whiethé dihecth&apautic agent ¢xertoitetherapantic effaet, orttheother

unit dosage formis a contajner, | one, enbadi nent_ a
thorapeniccageniis aftmigisteredpftileithg %3#%0%{3%8@%@@%@&?@%0@
e 'r&q{rsi%%@ﬁt}%'o thepagsﬁﬁ@ dPlePiab? telaffy SRR Pifloddiarrhea.

p?]ar ceutically acceptable carrier or excipient The

Ki t A composition of the invention is prepared by a method comprising
admixing a 4-Tetrazolyl-4-phenylpiperidine Compound or a pharmaceutically acceptable
salt thereof and a pharmaceutically acceptable carrier or excipient. Admixing can be
accomplished using methods known for admixing a compound (or salf) and a

pharmaceutically acceptable carrier or excipient. In one emobodiment the composiﬁon is

- prepared such that the 4-Tetrazolyl-4-phenylpiperidine Compound is present inthe

composition in an effective amount.
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can further conprise a |abel or printed instructions

instructing the use of the 4-Tetrazolyl-4-

phenyl pi peri di ne Conmpound to treat or prevent pain or

di arrhea. The kit can also further 10 conprise a unit
wo #esaege2f orm of anot her therapeutic agent, pffisBasaaRhe.

a container containi ngt.4p &ifsective anount of the

ot her therapeutic agent. |In one enbodinent, the kit

conpr i sErg investon @ncn@pasg@sdmath@t org simplify fhecadmimsteptipu o a 4-

I i.peridine Conpound and an
Tetre %@éﬁ’l éﬁéﬁéﬁl&c‘# alglal?l%%arl'apeuti c agent Exanples - -
of ot heA typidatkiapgttié ixmx&@:ﬁmbmpmm b usiiedodagé foane;f Bd{Tetrazolyl-

imted.to, thos |stedaove 15 Kits o
4'Ph|ewaq1é‘ﬂ?ff Qﬂgww t > the pait dosage Hf“% %Ooagaaemm

one EfbodiAGHTh HeSfeRbhifed, Biathifing a8 O8R86e SR5TH of m&&&lﬁi

such devices includé, but are not limted

phenyipiperiging Cotppndyrmds, Phpmaemaﬂyao@pwbhagmer an gbcclplent. The kit

oan S8 Bl i ) Bt e R Bl R0 o e P+

phenylpipeeiding ComPewRIas sicitve frefént P of diakhdal YTh kitichh ig fubiBer
i nventjon described and 20 c¢lainmed herein. Such

comprise g put gpragn foriad angthes teraprutic asemu@r fRpYie 2 container
cont G bl LAROHR bR oL Gl B ftufc AYAM, OB oo bl the kit
comyrises 4 emitainer tomaiping an eﬁ@btuzhangm of aW-Tetravol gl phenyipiperidine

Confyfidiand PEARER e Hnsurbit anotio: Rerabsip dskor “ErunIa A fither

therap 81 P&t S &I dd) BhCir&not Timifed B Mlo8Slistsd Bl es 1-7

relate _to the synthesis of |IIustrat|ve 4-Tetrazol yl -

pheny| Fiisef theiipeentiomesa fwther egmprise 2 gedee that isheefit foon.

scmifse g AR R B o R B i %@d

to, sﬁﬁ@éh( ﬂ%ﬁ'ﬁéﬁ)&%&'ﬂa@ﬁﬁﬂcﬂﬁhaﬁ@ a solution of (A

1) and 0 nmo) 10.m DVF dd q
1% 0 icr@” | Slmpee TV ferae i Be b
and sﬁoﬂx R6tNé hirse, Ba@oh&RAEd AQBeciffatl} HhiniaGe tﬁﬂde%h)gﬁﬁﬂ

w th ethyl acetate, and washed w th water (20 m X
clainTe bereing Sucvarlatigusrof Hwsnention mchxdmgrthesuhsmthum dfyall

eaui3fets 3o et bt AR N B OBErie OFibee
skilledtin thé apQandicRinged ifornadatidy r ﬂ@ﬁ)r cmgeg‘m ReIpdimdntil HERpn, are

chr omat ogr aphy (5% NEt 3/ 25% Et OAc/ /0% hexane) to give
to becppsidgeedite fall within the scope of the mventlou incorporated herein.

5. Examples
Examples 1-7 relate to the synthesis of illustrative 4-Tetrazolyl-4-

phenylpiperidine Compounds of the presént invention.

5.1  Example 1: Synthesis of Compound AAA

Scheme 11

B,+H"NO% ____._.,D_IEA - '. N

DMF y |

O H | 80°C O |
[2:V) ' '

® | ©
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product (C) as a colorless solid. Conpound (C): Yield:
85% purity (BPLO >97%; Ms: niz 381.3;'H NWR
(CDC13): 8 2.05-2.15 (m 411), 2.25-2.35 (m 213),
2.4°2.5 (m 4H), 2.95-3.05 (m 211), 4.0 (t, 111),
wohodaoderdz (m 1111), 7.4-7.5 (m 211), 7.5- Rcruskouso3s742
211). 10 Scheme 12 N~ N CN Me3SiN3-N NH . tol yen
reflux Mok sabitihtof (A)B Ganmhpl) L) (BARY mmelin B P}]P@W&‘F

C (0.5 pmol )..in, 10 m. toluene Oa@j(g,g ;
added i g AleRs of DR o R i WS Sig s R b, The reaction |
i W EhMEE dNRfed Hith el Tacatate] &id washedratr water (@0 gdn2). The— -

at nosphere for 24 hours. LC/ M5 indi d a.conplete .. .o
aquepaclayarmvas MIW%WW%@@%QSGF& WH‘W@E’B@@ )

d | & ] lof? a (ot | TiRdeddiR:
e ed TSR Ao el PSR e e el

pufhElY doliheraaasiog by (5% Nity/23% BIQAW 70% hexanakjo giveRhegipsired

proosh(E) v coionndli SAEPOBRGH ol ety B, ot

235 {th) 25), 2426 (il 4H),
o 8 07 G 2,

oun 2 .Yield %
2508 45 o, CEAAD (20D B 1A (] 5 3 Ao 0} RS R &
2.3-2.5 (m 4H), 2.8-3.1(m 6H), 3.4-3.5 (m 21-1),
3.9 (t, 11-1), 7.1-7.3 (Hchem®N2 107 WO 2004/ 046132
PCT/ US2003/ 036742 5.2 Exanple 2: Synthesis of
rQund ACY Schene 13 CN DIEA N N

gueous | ayer was extracted oR

ate (290M ). The conbined orga
dried (Na2SO4) and the sol vent was renoved on .
rot oevap ionl 54 GiHR1) R 80 mPtoliché edretyldaid equivalents o
chr onat o'g{) g%ﬂ&/m?%%ﬁ%% 25%)[3 QAc/ 70% hexanf?) t8 %Lve

MéSiN chad Orled of dibutyl tinoxide. The mixture was stirred at reflix under'an argon

atmosphere for 24 hours. LC/MS indicated a complete reaction. The solvent was

re

evaporated in vacuo. The crude materials was dissolved in CHC; and Joaded onto the
column which was loaded with 5 g of silica gel. Flash chromatography was carried out
eluting with 5% Et3N, 25% ethyl acetate and 70% Hexane_:, then 10% Ei3N, 40% EtOAc,
50% Hexane. Finally eluting with 2% NEH3/H,0, 15% methanol, and 83% CH,Cl,. This
gave the compound (AAA) as a solid, Compound (AAA): Yield 30%; Purity (HPLC)
S97%: MS: m/z 424.2; 'HNMR (MeOD): §2.3-2.5 (m, 4H), 2.8-3.1 (m, 6H), 3.4-3.5 (m,
2H), 3.9 (¢, 1H), 7.1-7.3 (m, 15H). |

107




10 product (E) as a colorless solid. Conpound (E):
Yield: 80% purity (HPLC) >97% WMsS:. miz 406.2; 'H NWR
(CDC13): S 2.0-2.1(m 4H), 2.5-2.7 (m 611),2.9-3.0
(m 21-1), 7.3-7.5 (m 15H). Scheme 14 N% N N N CN
wo20RA=N NH \ xylene, reflux CN. 5-C N P'B:Thﬁioo%\éuzw
To a solution of (E) (40mml) in 15m p- xyl ene were
added 1.1 &dui vEx# 2p8 B S ;A
stirred at ref qu under an argon at m)sphere for 36
hours. The reaction ni xt¥hemgdd cool ed and poured into
150 m IMNaCOH D ethyl ether (150nl)_was added and-— - -
' solution was allowed to stlr
1 hour. The | gye(scyere s Rd /A
act+ed;-|m\|th et hyl e er (15

dougd | ayei was wcidiiBg pﬁg .
Ldlgpmoni um acet at e. (ih ;
qy water (100ml), and ¥ turz§p
gi ve the, product as a white sol Fl ash

romat ogr aphy el uting with ethyl ace;at e, then et hyl

a@éi ate: nethanol (70: 3@) gave conpound ( ACY)
white solid. Compound (ACY) (5.0 108 WD 2004/046132

PCT/ US20f534 §bhtionof (D) (3,0 ndrdolirard (B) (86 mietyie nd ed DMF were
b0|I|ng net hanol (200 W th stlrrlngc,; Sulfamc aci.d

5  addeqd 1@3gqgivalents of Pﬁ%)'ﬂil em%ﬁmﬁls’t&ﬂi deig 1gagtion
Mﬁ&eﬁa‘go?o?é?g@géamgﬁ rs Jféhég@ as ered tgpﬂorov%%)e te
aqxs:m!lsilaymMs ls:atzmted bnceguﬂﬁﬂhgg gce(ta@ﬂsﬁg lng.lg n’glﬁa c@?bﬁ?;%)rgmc phases

el e (RS ot BT onttes oY bR B Pt er htesidhg s

pu%e%@xy%olﬁgﬁfﬁhr&ﬁ&ograp%{ {592 I@tg,_f%ﬁ’/oz Eﬂ@x?crl]ﬂ)‘}@ ﬁex%n%% éi% the desired

10 progdes (Kpasy colcrlei&sgahtb @@nlposlp# (Eyy Yild %ﬁ%@ multlbm@IPLﬁ) 29M%EMS:

ko D o2 RS 216 ROl s

(m, 15H).

Scheme 14
N
N\ “N
Me381N3 NH
> N
xylene, reflax
CN
ACY
15 To a solution of () (4.0 mmol) in 15 ml p-xylene were added 1.1

equivalents of Me;SnN;. The mixture was stirred at reflux under an argon atmosphere for

36 hours. The reaction mixture was cooled and poured into 150 ml 1M NaOH. Diethyl

ether (150m1) was added and this solution was allowed to stir at room temperature for 1

hour. The layers were separated and the aqueous layer extracted with diethyl ether (150 ml

- 20 x1). The aqueous layer was acidified to pH 6.3 with acetic acid/ammonium acetate. The

. solid was filtered, washed with water (100ml), and triturated with cold methanol to give the-
-product as a white solid.- Flash chmmatography eluting with ethyl acetate, then ethyl-
aceiate:methanol_ (70:30), gave compound (ACY) as a white solid. Compound (ACY) (5.0
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N h/ \ NC10 ACy N ADI SDI To a solution of conpound
(ACY) (0.45 mmol) in dry DV was added triethylam ne
(0.54 mmol ), followed by the al kyl ating agent Br
(CH2)2C(O)O(CH2CH3) (0.54 mmol ). The resulting

wdDoddidiE 8, Was stirred at 80 C overnight. Aft
conp etl on of the 15 reaction, the cool ed %T"{Sa‘%"%""‘m%‘“

g,rﬁ rlﬁ'n&ﬂl& slﬁ%fa% %1 % ﬂl%mﬁ g(f(‘ﬁnL% $th8n® GRS acid

hase and the solvent
(1\ABsg tlehhnmdl) ait hat weater (ﬁtmb};lwaﬁdﬂ@ifatfm a ¢Jeargplatiep. glhis was

e Fol i ot Sec R T bt p YRSt g s o -

cdﬁiﬁ%ﬁh@(&@ifﬂd 467D vs(h&@héed&@ Eombbﬁxﬂ (&Q]Y)stﬂfammetshle)
nmot her |i quor: |eId urit S‘O >97%)
ity 9%, GIRLAD MS: izt 44  H0RE BbAS 3% 6w, 1D,

280t al0 548 GhpD. 7 28 bt 8%5?‘"‘?%% Y33t
7237t g, 3H),JLBs7.4 GaydiD), B.é<.50@yBHknd ( AD! and conpound

(BD'), which are separated using conventi onal

~ separ at i of3 methodple & Synihesispf CoipodivhADE siid BDI
Conpound ADO and EDO 25 Schene 16 N k, 1) DID. NEt3
NHSO2CN3 NNSO02CN3 P P hséidnéis- P N/ \ NC ACY RDQ To
a sol utlon of conpound (ACY) (O 45 mmol) in dry DWVF

was add tﬁ,lpﬁ;ﬁh\gl am ne (0.3A bl ), foIIovved ' t he

(CH2 e 39 G. 54 40O T
“ﬁbd@% u i'-,' 36745 . The
Nemi xt ure sstlr ed af 8Q, 3@ i . After,

corrp(ertl on of the reaction, the cool ed mxtUre was
partitioned between et her and bri ne, and the organic

phase was separated, dried SH), and the sol vent
vvals (lemﬁe@saﬁnowmmpam( éﬂl\/g 9.43 Bima)gn dyy ]AMY veas added
g0 2 BuR3) TS PLieyebbk bl @PRRCPorcrecHy

(Osdeahel).t Bieadsulttigpaituct WwAR@reds 80 °('Blloiv¢m13hb | Afierfeompletibneof the
0 0
re@ﬂgmt Q,glrlf( Hpqe%)%lx v a{l'@gg@[wg APl r%%l%ﬂl T la?nelﬁﬂga%’é]ieﬁrgamc pzhase

w% g%ag%;tZd (iﬂ%d a\:f 4) 2&113 ﬁle %élvetﬁ 1\;:![33; re%id%éd & e 14)1&} evaporator to -

yidld aSelpriass @mpaldjtéllpw gmlmzﬂ‘ﬂruraﬁfm(wmth @q)jhexaﬁes;@; oxfgthytapetate
(130%@&1 iR LW, Io&n(f) {Alﬁ? e wﬁfe sofid 501 ut'ﬂg m%ﬁﬁpﬁﬁlf‘o?syleid

24%; purity (HPLC) >97%; MS: m/z 549.3 (M + 1); 'H NMR (DMSO d6): §2.2-2.6
(m, 6H), 2.7-2.9 (m, 4H), 3.05 (t, 3H), 3.2-3.4 (m, 4H), 3:95 (g, 2H), 4.9 (¢, 2H), 7.1-8.1 (m,
17H).

The mother liquor comprises compound (ADI) and compound (BDI), whlch

are separated using conventional separation methods.

54  Example 4: Synthesis of Compound ADQ and BDOQ

Scheme 16
NCSN 1) DMF, NEy 4 r{N*ﬂ _
1) oS NHSOLCH .
!T O\ ¢ P " NHSO:CH,
PR Ph :
ACY N ADQ EDQ R ,

_ To a solution of compound (ACY) (0.45 mmol) in dry DMF was added
triethylamine (0.54 mmol), followed by the alkylating agent (Br (CHy),NHSO,CH3) (0.54
o - 109 o ‘ ’ :
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10 conpound (BDQ, which are separated using
conventi onal separation nethods. 5.5 Exanple 5:

Synt hesi s of Conmpounds ACZ and BCZ Schene 17 "!r 1)
ME, NBt3 NH hphFO+PhNONNHz >t r 2

woBdeeNd2 \ NN~ ACY ACZ BCZ 15 To a sol yb@@gzﬁjmﬁ-m

(ACY) (0.78 mmol) in dry DM (5 nL) was added
mirfol)e tThy teailtineme:Gurd 4as it at 8O SW¥RSgIY After completion of the

2 brom)acetam de (0.27 mml% The resulting mxture

wasgpEitionefheetweg eder gushipring: andithoergenie phase

%fhtgﬂ IES) 3o Mot e RRA ! b RRGY P

yldlﬂla@dlorledvgcsp}de yelkmouirh et mdatiemntvith ethexiestais of étheﬁaﬂiﬁcytate

ogh AT bizpaifed renept GG &5 w%ﬂé“ﬁoﬁotg%ﬁrmuor yild:

i L
593{‘)??‘3"”(?“’8% OB, M) a2 03 RO XARCDAODY, ¥01123 (o,

61037 (ayBH), 4 75 (5.@61)2 SONAL+H]) 3 3 2&~BL3I§II(R, U@v@@ (eH), 8631 (t82H),

B e O SRR L I St
chr onot oGhembsheidiquor dapricesgoaipothd @ﬁ@‘lses cb oMﬁ (ADQ) and

2004/ 0 CTI U820031036742 5.6 Examp
°°§\yﬂ¥!ﬁ‘e(§$§23) Ee% edsing cABYARtioRal B?PaEFOIP-B@hOdS .CH3

SOClZNOBfI—BeI—BC\CI-/\NaZCOS FéG)(H)
4- Brom)-%sz- XSG D M YNLIESES Oh k.08 Ll .4 23 g,
72 mol) was 5 suspended in 150 nL of chI orof orm and
20 nL of thionyl chloridéchemed?nmpl) was added

dropwi se., After addition of the thionyl chloride, O

m. of dl"ﬁm hyl f or manmi de was ad
h " D DMENE, WNHZ \/H‘NHz
:Z)Z/_ 2) B./\CGNH2 ‘}&/—

ACY ACZ

To a solution of (ACY) (0.78 mmol) in dry DMF (5 mL) was added
triethylamine (0.94 mmol), followed by 2-bromoacetamide (0.27 mmol). The resulting
mixture was heated at 80 °C ovemight. After completion of the reaction, the cooled mixture
was partitioned between ether and brine, and the organic phase was separated, dried
(MgSOy,), and the solvent removed at the rotary evaporator to yield a pale yellow gum.
Flash chromatography (Si0,, ether : methanol : ammoniﬁxﬁ“hydmxide (1000:4:1)) gave
compound (ACZ) as a white solid. (48% yield). Compound (ACZ): purity >97%
(HPLC); MS: m/z 506.2 (M +1); "H NMR (DMSO d6): 6 1.8 (m, 2H), 2.2 (m, 4H),
2.6-2.8 (m, 6H), 5.35 (s, 2H), 7.0-7.5 (m, 16H), 7.7 (m, 1H),

Further chromotography provides compound (BCZ).
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and the resulting solution heated at reflux for about

4 hours. The reaction mxture was then concentrated

under reduced pressure to provide

4- br ono- 2, 2- di phenyl butyric acid chloride (conpound
wo(2094/0ac3n pal e yellow oil that was used i ntpdies2003036742

follow ng step without further 10 ourlflctlon To 100

nlL of satur 8%ed Example$: Sythesis of{ompownd AP i of a

2M sol ution of dinethylamne in tetrahydrofuran The

resul ting sol ution was coetheBedd 0 C and a solution

of conpound (G, prepared as descrlq§d above, s

was® ﬁed drf)pmHSe

65 all oved f
5 °“Es*fs§§£g[;rohgéh§t*

wer e conbl ned. The conbi ned organic extracts were
washe@w th water (30 nlig), dried (K2C03), and tim)
sol vent was renoved under reduced pressure to provide

a resid t hat tall r om, ngt ob I

et one. + o BPTE ppSiplidie P BB 2 e 7738meh s
sitperidbdinl (S04 aﬂ’ljhﬂﬁé?foﬁn,%d 1) &ﬁrwthfanﬁ léhmhaame hamlpwamued
br om dgﬁécorrpoun (H).) .. Schene 19

r adgifion of the thigmyp eldam@m@ fapl. P@nnpﬁzb‘wméerw@ added,

oAy Tl Mo TR AU oSl Bk « o gy s then

cobloentrated inde redusedsiressuredo ptoviio 4@r6mo—2,’2-d1phﬂnylbutyﬁh acid chloride

BB B AP SRR o B asard b S ighoutfurthr

p@mﬁ&ys | ayer was extracted once wWth ethyl acetate
(25 m). The conbined 5 organl csS were dried (l\laZSO;‘%s
and t he J61108mL efssturatsdnguervs NazCQovssaddpbilmbiof a PMesolution

o ERb e st el Bt R0 BT LRI 0 o

. sofitjon af caraponnd (B); prepyiad ad describetl abslie, @dsived RUTOOML of toluene

97% 452.2; 1H NI\/R 13): 3
éﬂ h%? (ireﬁWS% Hphe @l@%ﬁﬁlﬂ% Wa%ﬂngdtp orahéut 13 hgurs. The -

c an%'ﬂhu_ 7.5 y%lgbf iﬁ"” Sc erre ﬂzﬁ-@ aﬁft %\I(a%eogs ﬁ%"r
was dxtl‘Mth with 30 wéof folwenk Iau&ﬂﬁn ektingtey I3t1:|mes owithd@0@L of chloroform
and the organics were combined. The combined orgamc extracts were washed with water
(30 mL), dried (K;COs), and the solvent was removed under reduced pressure to provide a
residue that was crysta]hzed from methyl isobutyl ketone to provide 12 g (53% yield) of

dimetbyl(tetrahydro-3,3-diphenyl-2-furytidenc)ammonium bromide (compound (H)).

Scheme 19
CN
N Na,CO4
H= —i
DMF
80°C

B)

1
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AFD To a solution of conpound (1) (0.5 mmol) in 10 ni
tol uene were added 2 equivalents of Me3SiN3 and 0.1
eq of dibutyl tinoxide. The m xture was stirred at
reflux under an argon atnosphere for 24 hours. LC M5

wo tofligabed the reaction was conplete. The la.solyent,.
was evapor at ed under reduced pressure. The cruge

product yas Sﬂhﬁ?f&@%p%@dﬁﬁf@o mﬂ{éﬁahiﬂ:? @g(ﬁ.(ﬂﬁfn&) D80 m1

-col um containin sifrca ge
DME morecaddet hodwvalats afNapC@d Theumixtabawisstmed 8t 805 it Bhburs.

25% et hyl t at 0% then . 10% Et 3N, 40%-- -
T Pekpfion B BF s Sopled. i VIREGRY) Ststeipiong Wi i water (0
- x2NHHeHIGohb Ry et R aR@hctashc S R etk tate (83 AIN0 UG cbibild

was obtajned as a solid (yield: 35%; purity >97%

orgapjos wpre ded (Nga8020md g solventrwaymmnqvesBo2 g@pevaporatop. Thss,

rostly wge gy Py gt P52 N o JiGad vt bt
give pPodictTofppuiitiHY) as Goldrléssdrstals: $Adl:, 81%)4 pulrity (HFLC):8H)7%; MS:
i 52 ot AR CEBOEE 4 0 2 A ok SENE2ENSID, 2446 o

2NO Me2N
2%2%1% 21% Fsgb\@s, I\?!lgg 244 (o) 387313 (B, o

AFE 57To a soluti’'on of conpound

(AFD) (0.40 nmmol) in dryg eW@s added triethylam ne
(0.45), followed by the alkylating agent Br

2) C(ONH2 (0.45 nmmol ). The  resulting mxture was,

C é{erni ght. After cofffi\etion of thdy “N
/i on, ed m MdS@i;was Roured i
' . ed—vq X 0
aéBé‘eWng‘{Hri ed (Mg t
: < tq%'@‘tYIB{ia?“&‘elo e\apeF8t or to
; 9\“gum Fl ash chr omat ogr aphy '4@ N-Esi due

(8 ,“ethgy : methanol : amoni un dr/t))‘(‘i"deAFD
(200: 10: 1)) provided conpound (AFE) as a colorl ess

O B D s
b1y 4 il e e o

undshamargeroaimagigrefoi4 lbwss. &S Indlcatddity reaction was complets. The |

solvent was evaporated under reduced pressure. The crude product was dissolved in CHCl;

and loaded onto the column containing 5 g of sifica gel. Flash chromatography was carried

out eluting with 5% Et3N, 25% ethyl acetate and 70% hexane, then 10% E;N, 40% EtOAc,

50% hexane, and finally eluting with 2% NH3/H,0, 15% methanol and 83% CH,Cl,. '

Compound (AFD) was obtained as a solid (yield: 35%); purity >97% (HPLC); MS: m/z

495.2; "H NMR (DMSO d6): & 2.2 (bs, 3H), 2.3-2.4 (m, 2H), 2.5 (m, 3H), 2.6-2.7 (m, 2H),
- 2.7-2.8 (m, 2H), 2.9 (bs, 3H), 3.3-3.4 (bs, 3H), 7.2-7.3 (m, 3H), 7.3-7.4 (m, 4H), 7.4-7.5 (m,
- 8H). ' '
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5.8 Exanple 8: Synthesis of Conpounds AFV and BFV
Scherme 22 "H 1) OW. NEty r-~HSa~Ct~ ,.YK) _ /
~NHSYCHa Mei NO, mi N MB2NO AFB AFV BFV 20 To a

sol ution of conpound (AFD) (0.40 mml) in dry DMF was

wodsids131 ri et hyl amine (0.45), followed by tﬂtqmszuosf%sam

al kyl ati ng agent
resul tind-hi xExampi , pkdl 21100
conpl etion of the react| on, the cool ed mxture was
poured into 1M NaOH (150 Sﬂ_l)emaﬁb extracted with ethyl
acetate (2 x 100 nlL). The organic extracts were - - - =~
dried (MgSO4) and the sol vent evaporated at the rotary

25 evaporator to | eave a gum Fl ash chromat ography of

Br CH2)2NHSOZCH3 (0: 45 ol )

the resid ~‘S|02, et her : N "\N‘ﬂ
0: "1 B/ rq, infle AGV),
(o]
M 67S2 NH;a%*eaN VB: i

616.3 (M+ 1); 'HNWR (DMSO db): 8 2.1-2.2 (br %E*
3H), 2.3-2.4 (m 5H), 2.75 (s, 3H 2.9-2.10 (br s,
3H), 3.3-3.4 (m 6H, 3.5 (m 311), 4.65 (m 2H),

7.15-7. 5mmsomﬁaﬁ¢fmapomm(mmnmmmmmpmyypmmaed

ﬁe%ywﬁ%%%g@ég}%ﬂ%eﬂ gv “Iﬁg ﬁée%hgg 93(%% 45y The

re%ﬁﬁg’ﬁ]&h% s gﬁféﬁ%ﬁd S Igﬁ%ft Aﬁgl%fnﬁfe’ﬁbﬂ bf the reaction, the

phenylplperldlne Conpound to -"or
aoRd ntixiuecegsponed dntd 1 VaNzOH ¢i i@gﬂy) and extragtedfwith gtieyl acetate (2 x

1@&&@? Ilg'?gogﬁﬂfgr %}é%ﬁrﬁ%l %9 d%ﬁjl @é_ﬁrq Sjﬁ%rté E@vr%orated at the rotary

evdp@piof ﬁtlbeﬁre aghin. PERH embﬁlaﬁgﬁpmbéfahe’@ﬁdﬁé Gi0Setior; théthanol :
Loui s, unl ess noted . ot herwi se. Menbranes from

M@e@muhﬁérﬁ&dﬂ@@é@é Yspyidedseppaund (AFE) ae2 Relrtlsss Spmelvield
Isohrh L t ! mﬁ@ t N
Gﬁ’ﬁ&g >€?ép red ‘by %y%ﬁ?acwi?f H i ce- 2 ig()% Pr223
(bing, 380,033 53.0 (hf EF)( 23-5 A, N DS (SCIDN. HEPE $m, péH)7 7 B)(br s,
] 10 m./ 10 cmdish), 15 foll owed by honbgeni zation with
"tissue grinder/teflon pestle. Menbranes are

col | ect eguiRY RRkidelERbloMReAondBuRO@PE)Y for 15 m n

at 4 C, and pellets are resuspended in hypotom c _
butfer 1853 fifahole 8ISANMERAIICoutionda ARV dHd I OF €1

(Hercul es, CA prote| n az‘sgﬁ%lgﬁgent wi th bovi ne serum
al bunen as standard. Aliquots of the ORL1 receptor
menbranes are stored at -80 C.

. 1) DMF, NEY ‘N—\’N aes
T SOzCH:
HS0,CH;
MezNO BN MeaN

To a solution of compound (AFD) (0.40 mumol) in dry DMF was added
triethylamine (0.45), followed by the alkylating agent Br (CH,),NHSO,CHj (0:45 mmol).
The resulting mixture was stirred at 80 °C overnight. After completion of the reaction, the
cooled mixture was poured into 1M NaOH (150 mL) and extracted with ethyl acetate (2 x ‘
100 mL). The organic extracts were dried (MgSOx) and the solvent evaporated at the rotary
evaporator to leave a gum. Flash chromatography of the residae (8i0;, ether : méthanol :

ammomum hydromde (200 10 1)) provided compound (AFVY) as a colorless gum: (yleli
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- 30

20 a- and ORIr1-Receptor-Binding Assay Procedures

Radi ol i gand dose-di spl acenent bi ndi ng assays for ORL-1
and receptors use 0.1 nM[3H]-nociceptin or 0.2 nM

[ 3H] - di prenorpl nne (MEN, Boston, MA), respectively,

wo Yoldusp220 ng nenbrane protein/well in a fb%u%%&dﬁ@?g/
0

of 500 m binding buffer (10 "M Md 2, 1

" 2692VBfkity5 So T HERES, MeHm/z 6163 (Reaqy; BINMR @OMSOs):r 3 2¢-2.2

out i A the absence or presence of increasjn

(br 6. D32t (e AH), 35 75Up I 3D RO o ciDi hi3-3¢dam BE 5 (m, 38D,

t nnyval e, CA) or nal oxone, for ORL=dl - -
465@% %ﬂe?esggg{yver% Al'l reactions are conducted in

96- deep Puasthér chmafogepiy eroeided adngeuhd(BEV)2 h at room
tenperature. Binding reactions are term nat ed by rapid
[ ' hvg es

(Packard Mer | en', CT) presoaked in 0.5%
pol yet h)ﬂberﬁmllﬂ“n@ exeinply vill demaustrais|that ¢ kerawolylt- v est er

o Rt € S0 P g, B e

tredting & pevdatihg pain oFdikidea. pl at es are subsequently dried
at 50 C for 2-3 It BetaScint scintillation cocktail

(wal I ac, Turku, Fs_gjlamteﬁa]s@ﬁdgde]@m [1Twell), 114 WO
2004/ 046132 PCTI US200 2 and plates are counted

using a Packard [ mn/well. The data are
anal yzed S e SHpetition curve fitting

5.0 2 ponuiebisly %P ?%?ng @??ﬁé@ner?ﬁmﬂ“ﬂ%“ﬁﬁ%r

othéfgseKMentbraies ﬁbiii&ewmbﬁmﬁf HBK 299 eeﬂimpxbssm thahwhgd opd,md

e ORE o R B 55 oy b ot
me%olﬁ?im&xﬁ Mﬁ@&g@?%ﬂg 'SO GMEE@EW nd§ (10 1hi /10 axatis),

ess for binding to g-opioid
followedipy hnnmgchmatum@nﬁlmmmmﬂer/ tefian pestle. Membranes are °01160ted

oI he er.i djn
by ey ot R 00! B4cC i sST RYPETeplhdg Ao
buffdd @ #Hiddd cdiRbriteuioh bt 1-4 nignﬁny Pﬂiteﬁﬁ bd:rdemnamme detehmméd using
the present invention wll have a Ki (nM about 10,

the BrioRaddHercyles, S1A)|protein e Feagemm Bt RIS SewE et 58 Sindard.
é ? Jogpeeunds will have a
Ahéml—s(e&xwﬁ'abo H)F @Jé,rgl[;tﬁfegtl Il gnot her _

enbodi nent, the 4- Tetrazol yI 4 phenyl pi per| di ne
) 1994 Gqiureg | ess.

Conpound AFD, an ill ustrat ive
4-Tetr ai@ﬂspﬁlgandpﬂoem@smaqﬁm@m@nmm ORIl gnd pppceptors

%[ﬁf‘)ﬁw&g eoﬁt% ?r[ﬁ\gﬁg%&%f@% nefga% Fﬁﬂ’tﬁﬁz | ower

resﬁdaﬁvéﬂ' vl 5420 mg henibedme pﬁ]‘télﬁfwell wea fikd véliinetof 00y binding
buJJ1 ekﬁéﬁﬂ ]}%g(r?igalr %he@]zcgé‘mﬁgg dﬂi\g Wgﬁé 'P4) Reactions are
dTQ%ﬁ Mj\ﬂé’ %Ws%%out B%géﬂgggpﬁ&e ;&eﬂ}? Eééi‘i&%ﬁi@%f\ﬂﬂhﬁle@ﬂd@ﬁwﬁun

(American Peptide Company, Sunnyvale, CA) or naloxone, for ORL-1 and g, respcctwely _

~ All reactions are conducted in 96-deep well polypropylene plates for 1-2 h af room

temperature. Binding reactions are terminated by rapid filtration onto 96-well Unifiiter
GF/C filter plates (Packard, Meriden, CT) presoaked in 0.5% polyethylenimine using a 96-
well tissue harvester (Brandel, Gaithersburg, MD) followed performing by three filtration .
washes with 500 pL of ice-cold binding buffer. Filier plates are subsequently dried at 50 °C
for 2-3 h. BetaScint scintillation cocktall (Wallac, Turku, F mland) is added (50 ,ullwell),

14




5

10

15

20

25

30

20 O1W1 receptors. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds will have a

Ki (nM of about 2000 or less. In another enbodi nent,

the 4-Tetrazol yl -4- phenyl pi peri di ne Conpounds wi | |
whadposis: (NN of about-1000 or less. In stpdpy@nRiohdiz

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

4 PRRY AfkSootitbd udbVEP Rk TO uﬂ’tffolapﬁﬁf/welil OfheQatal sRSshalyzed

In"still another enbodi nen

| mmE@ter@mlty vopifiongirys §8ng Bskomsis GrophRs PRISN, 510 (San

ﬁ%‘) (nM of about 10 or less. 5.10 Exanple 23:.w-.
ORL-1- Opioi d Receptor WS Functional Activity

The foll owi ng exair‘g!r st.rate, t hat
4 Tetrazol yl - g ds stinulate

or %Eﬁerﬁ]ﬁ;cﬁngi&‘er tﬁmtvme B RhoreREE AT ttetcﬁaﬁm-

useful for treating or preventing pain or diarrhea.

pherydpiperidinecCanoyndsrate abreitingor PRESIHGE P9is of diaghéao ﬁhlplcall}', the

FlaBa Rt SRR X Ll e

dengltb pRopicd rdoyptsre dlicsit e@bbdimasighhe g-Tetriv 1101 pHwy Ipgeridine
reagents to bindi ng buffer &100 nmv NaCl, 10 Cl2,
cgrep?mdeﬁﬂt@vea Eayoud /169 onlgss. MO@QQG’GB?@@gAf e fiH

byt ke QIR F MRt AI LY TR RS B of

abayptt iH) of less. in stdl:amﬂmr ymbcstimpenithe {—mtrazgrylmaphemnpmmcm

Bapamids i s o G PPl 1 e I ol RO ER GRea Tt R

TéRAZo1yRaG . 3he ;gw CdnipoRfdsGAN AV RBMM off atfut 8 D%r Jess.
t t ock

concentra 5 sol utions of the agoni st

CooppesbAFR, orilysineibve 4—“ﬁetcﬁzwﬂ-ﬁyhen§minedﬂina EoprppEcha a Ki (uM)
. A 30 t t t
ofp 2R o ARIIRIREGR] 0 T R ea by rapid

filtration onto filte /B .filter plates
(Packard, erdﬁBMMISSUG

har vest erg&fraayané lowshiht ke R«ﬁﬁél b mdPhet vt Ei&ﬂdréiﬁézoiyl-ziw

three filtrati on washes with L of ice-col

phyinypinegiding Cogipoyrs arent mmempren@mmmmﬁmeap Mypically, the

el R o P MR G ol A L ROk aPR 0,008 o ess or

omkm?uﬁ*s Ninegi@ embodimesictie @Eifétr%lﬁwﬂﬂﬂehylpi@dmﬁh@@@ﬁp@h&s will

ounted using a Packard Top-Count for

haygiadii Maﬁﬁqoy&wﬂegleﬁﬁg Iﬂﬁ@tqugwbpfh@mfd@gé 'Peég%ﬂi}‘ls"e

ot hokilinh COhpbUHA Wil five ki (HPOEHEBS 100 MesslTp HiPhmother

embcrthmalit; 1?2 ndlemolﬂ-mplp?qmﬁoénbmgdﬁ@%m% ‘:Igf(nM) of about
1P A R et e Aol e e ioe Goppounds

wibidved 8 ﬁmgﬁomﬂggm of about 5000 or |ess

stlnulate p opioid receptor function. In one

e ”‘Onggg %mﬁﬁ@B 7. L GR P Y i REBNP 18 Fich SHiddGt Activity

The following example will demonstrate that 4-Tetrazolyl-4- :
phenylpiperidine Compounds stimulate yt- or ORL-1-receptor function and, accordingly, are

useful for treating or preventing pain or diarrhea.

5.10.1 Materials and Methods _
3SS] GTP4S ﬁmctlonai assays are conducted using freshly thawed ORL-l or
p-receptor membranes, as appropriate. Assay reactions are prepared by sequeutxally adding
the followmg reagents to bmdmg buffer (100 mM NaCl, 10 mM MgClz, 20 mM HEPES, .
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will have a p GIP EC50 (nM of about 1000 or less. In
still another enbodinment, the 4 20

Tetrazol yl - 4- phenyl pi peri di ne Conpounds will have a p
GIP EC50 (nM of about 100 or less. In still another

wo fuslpedisrent , the 4-Tetrazol yl - 4-phenyl pi pepg §%303/036742

Conmpounds will have a p GIP EC50 (nM of about 10 or
pH ?aﬁon B (fifal ddnc@RAHGR &nﬁémwrﬁ&{ﬂmetp?&aﬁ (6' 884 ﬁg&dmor ORL-1

enyl pi peridi ne Conpounds wi |

TGWW awd 0.6Moug/niL for pirexsptor)] sapestin 110 mdmﬂt G@«P (é nﬁébmde nt,

CiTE § oA N B e BFhbimh (PR BTt pgtorned

to BoRKallwi Well feypispyicin blaﬁ:ﬁ tesdinialilc pL@ﬁzmyc@c@mﬁm ytack

soifu:a}gs{ c',fvﬁe %g%géthfo@cggt&%%p & 1@;' el yz(u[ FREVISO?. Plates arc
?t@g #r80'hin 991‘35‘1?% e 'i#ﬁhl yalmf o) ReBefShE ade Tiiratéd by rapid
Va u t he I%}% a

e neasures F'1cacy conpound to treat  or
ﬁlpatmnemto Y6envell OnifiltecGF/Baiter ﬁlylps (Patkayd, Mexiden, CT) using a 96-well

tissie WRpspRac akadeh, B el Rt e BT fifaficn Whshes W S00

pmmmdmmdih Buﬂerrm R, POS; IOIQﬂWNdZHPQ@ 0T Filter plates
npounds W have a it GIP Emalxmé1 %mater t han
arezsd)&equwﬂé'meqi ai Botieed-3 hnﬁeww Hahon cocktail (Wallac, Turku,

riff AL 05 L B e RRS AR T O A
mlﬁMBHd Daeardire fdayzdd ﬂiﬁig the sigmbidd dobereypopspanvelitting functions in
G%%gﬁﬁﬁé’wll have a p GIP Emax (% of greater than
¥n$%004/ 046132 PCT/ US20031036742 5. 10. 3
ORL- 1- Receptor Function Data ORL-1 GIP EC50 is the
concentration of 5&”@0&&&%@3&&@&@50% of the

maxi mal 0 o
receptor‘aa?gsi}:ﬂ?3 tr "gﬁ’? o pg‘g'mg% CE%%%S

mdxéal BgsponsORir-tHe (ﬁﬁﬁ%oﬁﬂiﬂ a(ul’twepmi' Mﬁlﬂézowenﬁlﬁlpérﬁﬁﬁe
stinmulate ORL-1 5 opioid-receptor functian. on
Cogypgunsis bapeally haang2 #&Til’a%p &M) of ghats o PO grdss amglate  opioid

rec%\@ggﬁg?\ﬂjﬁle \S;ﬂé 1)ﬁe| ns t an Ot lg% gg&lﬁyﬂqéﬁ&ng QBH{pounds

will hifietar oG EP FCsenlvh efighopt 1080 odlone Istilb anntieks embbdimemtythe 4-

Te%{ﬁﬂ—%ﬁ%%@q of &k{wﬂthm}eog ! &tI'PI fﬁlsso (nl\Jl') ofa {)out 100 or

lesé - Thetill aathetlenfbodibRRy the Hﬂﬁhbﬂﬂ -p lﬁﬁ?lﬁﬂiéﬁaiﬁe @bﬁnboﬁiﬁk’ﬁrﬂﬁ
ORL-1 GIP EC50 (nM of about 50 or 1ess. In stil
havergt GEP E(o @D edabauh10 onless. In still another embodiment, the 4—Tetrazoly1~

oAl lot AR S Aol el o
andtherxnYodimeht) the HERatiRolylef-fleaylpiperiding edmmeds oilleag GTP
relative to the effect elicited by nociceptin, a

-E%q(amgfabm IOTE&bnl st. Cenerally, the ORL-1 GIP Enmax

(70 val Y aTRgai 3 ien i dbucr SO At

efféot Thidited byl [\J(]—AMMWPM (Gthi-ol8)]-Giepiealin S ARG, (GRindhrd p
T N N O T E T T T
treat or prevent pain or dmrrhea. Typlca]ly the 4-Tet1'azoly1-4-phenylp1pendme Compounds
will have a i GTP Emax (%) of greater than 50%. In one embodiment the 4-Tetrazolyl-4-
phenylpiperidine Compounds will have a g GTP Emax (%) of greater than 75%. In still
another embodiment the 4-Tetrazolyl-4-phenylpiperidine Compounds will have a GTP
Emax (%) of greater than 88%. In still another embodiment the 4-Tetrazolyl-4-

phenylpiperidine Compounds will have a p GTP Emax (%) of greater than 100%.
' ' 116 h .
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have a ORL-1 GIP Emax (% of greater than 75% In
still another enbodi nent the 4-

Tetrazol yl - 4- phenyl pi peri di ne Conpounds wi Il have a
ORL-1 GIP Emex (% of greater than 88% In still

weEdned/Rers; enbodi nent the 4-Tetrazol yl - 4- phe%-[w]gggﬁyogd-,ﬁlf
0

Conpounds .20 w II have a CRL I of greater
than 100% The S8 -‘a be limted

i n scope f ' ) t
exanpl es 8 IE% tb%am%n@%goﬁ Ongltol ongl%%?mg% /hgfﬂle
n@ﬁtﬁﬁﬂ&é‘spomé fdrhﬂ& dompemdl 20 Bn ORI~ lalreyepecirb adremMﬁ-et-ﬂjt&hykprpendine
functional ly equival ent are within the s?ope of this

RrdsSAVing a OBl GIB ECen (M) sfiatont L0 s less stirgalate ORL-1
tﬁf%ép%} ﬂlﬂl:tl@ﬂ dfnto'nQ Brrbish B2 StRe @@H&oﬁm%ﬂﬁiﬁ%dr%@ d

erein wll becone apparent to those skille
Contpowrtd vall ha\ferat@hb}é d}'ﬁ’cﬁ(fsa(ﬂM) ofiabtitd 0@thex lss:»o ﬁmstdl‘ avother

CBBBE o LR Bl Pl SESARRERT 450 RER 1 oo
ANy 6X DOt 0 r Rss. Ghﬁhlb.ih ihef ﬁﬁlﬁjﬂﬁﬁe Jtﬁe74-®em1-u- idin
(corrpoundt of 1f.orrrul a (;% ; S o ~NN N NpNN YI\FIRIGH °

GTP Ermx

hpve OBl-d GP abo@é?ar lep Iptill apfher

I
PV o bl
(mdpditabyidt, 10anteks; y 1 | phenanthryl or -(5- to 7- nenbered)
et oo g 36 Bt B R Y Y e
toPBb Brrack ehdi’t@&ﬂﬁﬂ& egﬂm, Qrstan&a?d ORQ.- 17 ugtwsg_gp eG&fally, the ORL-1 GTP

het er oaryl, each ei ng unsubstit or subStituted
Emex (Mo yrluconeasies tbreffigacyind ¢ copound tejireat or prewait pEaRRdiarthea.

Tﬁ#lﬁé)]/‘\?e_t@r{e 3 aﬁagfﬂp&%lp%eﬁmn%%m ge)'?é a é)%..— l(é'l[r Emax (%) of

OhMH%.- Iﬁ(@)a Hﬂ&!ﬂlmeﬂ@ﬂ'l‘etraﬁbﬁl phbhylpipédldifeACompounds will
S RS ol - e i B
Tetrazolyl-4-phenylpiperidine Compounds will have a ORL-1 GTP Emax (%) of greater
than 88%. In still another embodiment the 4-Tetrazolyl-4-phenylpiperidine Compounds
will have a ORL-1 GTP Emax (%) of greater than 100%.

“The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few aspects
of the invention and any embodiments that are functionally equivalent are within the scope
of this invention. Indeed, various modifications of the invention in addition to those shown
and desctibed herein will become apparent to those skilled in the art and are intended to fall
within the scope of the appended claims.

A number of references have been cited, the entire disclosures of which are

incorporated herein by reference,
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lO11/ 1 / -CNlpl Ipl /-1 -C NR4, (CH) ,
-CNC or -G \ ,/ R2 and R3 are each independently
-hal ogen, -CI-C3 alkyl, -O(C-C3 alkyl), -NHd-C3
alkyl) or -N(Cl-C3 alkyl)2 R4 = -H -C-C O al kyl,
-CH2Q(Cl -4 al kyl), -CH2N(CI-C4 al kyl )2, or
-CH2NH(Cl -4 al kyl); RS = -NH2, -NHSO2R4, - C(O) NH2,
-C(O NHOH, -SO2NH2, -C(ONH(Cl -C4 al kyl), ,
-C(ONC-CA4 alkyl)2, -SO2NH(Cl -C4 al kyl), -SO2N(Cl-C4
al kyl)2, -H -OH, -CN, - C3-C8 cycloal kyl, phenyl,
--—-llo‘-fapht hyl, anthryl, phenanthryl, or -(5- to 7-nmenbered)
heteroaryl, each bei ng unsubstituted or substituted
with one or nore R2 groups ; m= an integer ranging
fromO to 4, n =aninteger ranging from1l to 4; p=0
= an integer ranging fromO to 3; and r = an
||11t ege&munéof%mum(ﬂ o8 (Iby. A conpound of fornula
(lc) or (Id): G ~N, NNNONN NNN Ar3NArBN\G m
mHRL (R3)p = (B)g HRL (R3) (R)q P (lc) (Id) or
a pharmaceutical |y accept abl e salt thereof, \Ahgrel n:
Mapht hyl , ant hryl, phenant\hryN or
& heteroaryl each bej-n
r substltuted vy\rtlh (o][-XWsY
_ - C( O Or4, CHR)
alr yIRa|ne) r X €5 al Agy
-SQ2- , or - H -C(ONH2, -C(ON 2R4,
-CHO, -CN, (Cl 4 al kyl),
(1a) (Ib)

- or a pharmaceutically acceptable salt thereof, wherein:

Ar is -C3-Cy cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-
membered) heteroaryl, each being unsubstituted or substituted with one or more R; groups;

Ar; is phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-membered) heteroaryl, each
being unsubstituted or substituted with one or more R; groups;

G is -H, -L-(CH2),CO2R4, -L-(CH2),R5, -(C;-Cs alkylene)CO,R4, or (C1-Cs
- alkylene)Rs;

L= -C(0)-, -8SOp-or -S0-;

Ri= H, -C(O)NH,, -C(O)NHOH, -CO,R4, -CHO, -CN, -(C;-C4 alkyl),
-C(O)NH(C,-C4 alkyl), -C(O)N(C;-C4 alkyl),,
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-C(ONH(CL-C4 alkyl), -CCONCL-C4 alkyl)2, O(CH2)r
101 ,& -GCNO/~O-CGC NR4 (CH2) , -CNI or -C \/
; R2 and R3 are each independently hal ogen, -Cl-C3
al kyl, -Q(Cl-C3 alkyl), NH(Cl1-C3 alkyl), or -N(Cl-C3
alkyl)2 ; R4 = -H -d-do alkyl, -CH2Q(Cl-C4 al kyl),
-CH2N(d -4 al kyl )2, CpbjCHQNH(Cl G4 alkyl); RS =

CNED, - NHSORR4, - B(OLK C(O NHOH, - SC2NH2

) NCOL- G4 at&yiNG |- O O) N( CI CA kyl)2 9\
~SCENBY C1LNERal Kyl ), calzN(m aNkyT) 2, HE—gH b
-CN, -“&3£ 8 cycl oal ky(l 2henyl , napiEhy®, ant hryd/

phenanthryl, or -(5- to 7- rrerrbered) het eroaryl, each
bq{g%dll{}%b@&bh‘irlme?éhdéhﬂ? Liagd deh Licg o ittt @F‘ 2, aH@[)e R2

m = an eger ranging fromOt

roups;
_'NH(%m@gwl)mn@J(ﬁg%ﬁBﬁﬁ)i to 4; p=0 or 1; g = an |nt eger

B GO, Tt B R

-CH,HEReptahike)sal t of the conpound of claim 1, mherein
Arl and Ar?2 area}ﬁ;en yl . 4. The conpound or

pResr ezt NS Q1R 0 cEERING, e CEQINHOH, 150 Bap6U@INIG(C-Ca

el NG BRI, SR B GeP o sBNERE ARGt D o, -
Cs- Cg(‘dyaloﬁﬁcyl bhéiyl,haphtheT, @hthryT) ?he]aaﬁﬂ@l Gr= ?SHto ﬁ—me-ﬁlilﬁred) heteroaryl,

npound or £har maceut i cal acceptable salt of the
each Q%?ﬂa‘@lfﬂbﬁ%ﬂte Plafrqbﬁtltutedc}w@onwmen@p iRz Broups ; - C( O) NH2,

go@mq&% %gﬂ’l kt¥$3r0t KO NG -C4 alkyl) (G -C4 al k%

rrpoun or pharmaceutically accepta

I

I
sal#a@intégee rép@ifpasid 1ab4¢l aims 1 or 2, wherein p = 0
and = 0. 8. The conpound or pharmaceutically

a@ce%?%ble salt of the compound of clainms 1 or 2,

m@m@(% gﬁ(r@ég%w%%dc%qqow ot al kyl ) (Gi-Ca

ak keyan integbGHRYBEHONOCHREH3 or - (CH2) 4C( O) OCH2CH3. 9.
The conpound or pharmaceutically acceptable salt of
the conpound of clains 1 or 2, wherein p =

2. A compound of formula (Ic) or (Id):

)
e

¢
N’N‘N
1
\ N
Al"3 M; N
A
H R1 (RS)p’ _( 2)q
(Io)

ora pharmaceutically acceptable salt thereof, wherein:
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10. A conposition conprising an effective anmount of a
conpound or a pharnmaceutically acceptable salt of the
conmpound of clains 1 or 2 and a pharnaceutically
acceptable carrier or excipient. 121 11. The
conposition of claim 10, further conprising an opioid
anal gesic, a non- opioid analgesic or an anti-enetic

agent. .12 . Th ition of claim10,. further
ol wiehy. B B, pRuabtargl it T 07RO hoteronyt,
each E@MPisEbstidutdd 6CMbNRK Ve bR dFinilie RQ%‘\I&@%{OQ tion of
claim10. 14. A conpound of fornula N O N CH3 -
CI= 8% - GihC6R0@R4, | 44CHg)aR Y, -(Ch G seadlylereBCORNRapom e(GinCs
alkyle%gﬁ-?r'di ng to claiml1 of formula NNH NOi -CH3 CH3
or’ & ’pharmaceutical salt thereof. 122 16. A conpound
ofL -l @w(on-], &mored ngnt0 the formula r= NNNN- O N
HzZN N /CHs O N CHs or a pharmaceutical salt
t Rered},. -C{O)NH,, -C(O)NHOH, -COzR4, -CHO, -CN, -(C;-C4 alkyl),

-C(O)NH(C1-C4 alkyl), -C{OIN(C;-Cs alkyl),,

) (CHz)r
— A
Il I I / \
—C—N  N-R AN —C~ @ —C—
SR ) , O\ o T NS,

R and Rj are each independently halogen, -C,-C; alkyl, -O(C;-Cs alkyl),
-NH(C,-C; alkyl}, or -N(C;-C; alkyl), ;

Ry = -H, -C,-Cyg alkyl, -CH,0(C;-C4 alkyl), -CH,N(C-Cy alkyl),, or
-CH2NH(C,-C4 alkyl);

Rs = -NH;, -NHSO;R4, -C(O)NH,, -C(O)NHOH, - SO,;NH,, -C(O)NH(C;-C4

alkyl), -C(O)N(CI-C4 alkyl)z, -SOzNH(Ci-C4 alkyl), -SOzN(Cl-C4 alkyl)z, -H, -OH, -CN, -
Cs3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered) heteroaryl

each being unsubstituted or substituted with one or more R; groups;
m = an integer ranging from 0 to 4;
n = an integer ranging from 1 to 4;
p=0orl;
q = an integer ranging from 0 to 3; and

r = an integer ranging from 1 to 6.
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17. A conmpound of claim1 according to fornula N-\ [/~

NN NO HzN N N or a pharmaceutical salt thereof.

18. A compound of claim 1l according to the formula N

NH N O IN or a pharmaceutical salt thereof. 123 19.

A conpound of claiml according to the formula NV NH

N NO/CH3 CH3 or a pharnmaceutical salt thereof.

20. A conpound according to claim1 of the formula N

NNV /~O N/ \ HUHN N O NH CH3 or a pharmaceuti cal

sdl t t Aée eaipound or pharmaseutivhllpacepiabletsaitef dreoentpoohd af claim

conppund.qf clains.1l, 2 or 16-20 or a
1’Wh%rﬁ]é]r‘ﬁﬂégﬁgir%gFlpber&'cept able salt thereof in the

preparation of a nmedicanent for the

4, The compound or pharmaceutically acceptable salt of the compound of ¢laim

2, wherein Ars is phenyl.

5. The compound or pharmaceutically acceptable salt of the compound of claims

1or2, whereinm=1and G=H.

6. The compound or pharmaceutically acceptable salt of the compound of claims
1 or 2, wherein R, is -C(O)NHa, ~-C(O)NH(C;-Cy alkyl), -C(O)N(C1-Cs alkyl)(C1-Cs alkyl)
or -CN.

7. The compound or pharmaceutically acceptable salt of the compound of claims

1 or2, whereinp=0and q=0.

8. The compound or pharmaceutically acceptable salt of the compound of claims
1 or 2, wherein G = -(CH;)},NHSO,H, -CH,C{O)NH,, -CH,C(O)NH(C,-C, alkyl),
-CHzC(O)N(CrC:; alkyl)(Cl-C4 alkyI), -(CH2)2C(O)OCH2CH3 or -(CH2)4C(O)OCH2CH3.

9. The compound or pharmaceutically acceptable salt of the compound of claims

1 or 2, whereinp = 1.

10. A composition comprising an effective amount of a compound or a
pharmaceutically acceptable salt of the compound of claims 1 or 2 and a pharmaceutically

acceptable carrier or excipient.
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treatnment of pain. 22. The use of claim 21, wherein
ef fective anount of an opioid analgesic, of a
non- opi oi d anal gesic or of an anti-enetic agent is
further to be adm nistered. 124 23. The use of an
effective amount of a conmpound or a pharnmaceutically
acceptable salt of the conpound of clains 1, 2 or 16
to 20 in the preparation of a nedicanent wherein a
cell capable of expressing an opioid receptor is
further to be contacted. 24. The use of claim 23,
r‘ el 0 - - . . - .
ob o1 d TSP STERLAAR B, e Qi FHER ioigfnplsesic  non
opioid awlgesionr a boti-émet¢ hgeat.f or prepari ng a conposition,
the nmethod conprising adm xing a conmpound or a
phar maceutical ly acceptable salt of the conpound of
cl2i msThe campasitichtof2thimrid, furpbacomsreing frodrdtivdiarrheal agent.
acceptable carrier or excipient. 26. A conpound
according to any one of clains 1, 2 or 16 to 20 or a
ph@ar magaut ¢ondirlsihgacepipdiad®lcentamidg thd 05@pbsifiet ofidsin 10.2
medi canment. 27. The use of an effective ambunt of a
compound of clains 1, 2 or 16 to 20 or a
phar megedhipeahd ¥f ReaeRt abl e salt of the compound in
the preparation of a nedicanent for treating
di arrhea. 28. The usesf_claim 27, wherein an
ef fective anmount of pi oi d anal gesic, of a
non- opi oi d anal gesi cQr_-of an I Femetic agent is

further to be ast

or a pharmaceutical salt thereof.

15. A compound according to claim 1 of formula

N/N%N
‘ N\ I\IJH
Sl
g

N—""CHa

or a pharmaceutical salt thereof.
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16.

A compound of claim 1 according to the formula

or a pharmaceutical salt thereof,

17.

A compound of claim I according to formula

7
N
Q N HZN
N

or a pharmaceutical salt thereof.

18.

A compound of claim 1 according to the formula

N7 N\NH
[
=N
Q N
Sy

or a pharmaceutical salt thereof.
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19. A compound of claim 1 according to the formula

N
N/ \/NH
—=N
Q N
CH;
o N\/
CH,

or a pharmaceutical salt thereof.

20. A compound according to claim 1 of the formula

AR
N
) _>:O
Q N )
0] NH
\
CH3

or a pharmaceutical salt thereof.

21.  The use of an effective amount of a compound of claims 1, 2 or 16-20
or a pharmaceutically acceptable salt thereof in the preparation of a medicament for the

treatment of pain.

22.  The use of claim 21, wherein effective amount of an opioid analgesic,

of a non-opioid analgesic or of an anti-emetic agent is further to be administered.
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23.  Theuse of an effective amount of a compound or a pharmaceutically
acceptable salt of the compound of claims 1, 2 or 16 to 20 in the preparation of a
medicament wherein a cell capable of expressing an opioid receptor is further to be

contacted.

24.  The use of claim 23, wherein the receptor is a k-opioid receptor, a p-

opioid receptor, a 8-opioid receptor or an ORL-1 receptor.

25. A method for preparing a composition, the method comprising
admixing a compound or a pharmaceutically acceptable salt of the compound of claims 1, 2

or 16-20 and a pharmaceutically acceptable carrier or excipient.

26. A compound according to any one of claims 1,2 or 16 to 20 or a

pharmaceutically acceptable salt thereof for use in a medicament.

27.  The use of an effective amount of a compound of claims 1, 2 or 16 to
20 or a pharmaceutically acceptable salt of the compound in the preparation of a medicament

for treating diarrhea.

28.  The use of claim 27, wherein an effective amount of an opioid

analgesic, of a non-opioid analgesic or of an anti-emetic agent is further to be administered.
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