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WD 2004/ 046132 PCT/ US2003/ 036742
4- TETRAZOLYL- 4PHENYLPI PERI DI NE DERI VATI VES FOR

wa READIAIER PAI N Thi s application clainms the benedT/USIN3/036742

U S. provisional application Serial No. 60/427, 381,
filed Novenmber 18, 2002, U.S. provisional application
Serial 5 No. 60/460,278, filed April 3, 2003, and U.S.
Pr oVi SiE9R& o130 preRtl A BEYTA| pENevaBRES 8RrABBEAT G 81N

July 17, 2003, the entire disclosure of each of which

Is incorporated by reference hereinin its entirety.

1. Field of,the |nyent] [ N | ot .

ol ates oS TEPRGUEA S SHBBHAREL, 5ijERiohflbopticaton Seriel
Rersmurss 1, Gasaiasvdnten s 8 CT00R[ US. pepvasiord] bpslidatien Semaint

of a 4-Tetrazolyl-4- phenyl pi peridi ne Conpound and

Net 6Q/660,2 T, fibedodinik 3, 2§03 rangd Régmrmglswaalrﬁp@ 1cfjor JepighNp00/488,488

| r . [ [ . -

lad % g0 BRLATHESsPE Mg oL Eh ot i B Euidied b reforance

Révemt it9fen@redy. Tet r azol yl - 4- phenyl pi peri di ne Conpound.

2. Background of the Invention 15 Pain is the nost

common’ synptom for whj ch pgbicdiithe 38&MatsRdi cal advice

and treatnment. Pain can be acute or chronic. Wile

acut e pai nTheptesemlinvwentied feldtentotdeUetrazolyl-drptenplpiperidiare
ersist for 3 npnths or, |onger. and lead to siTgni fi cazpt
pangerds; eprapqsiions semprisipg pa sHeqtivemaunt f 4l&trazolyl-4-

i. ! L | i 1.: i £ . .
A0 O bl o MR o b by s
dnifaal Eanprediig aditinfsterigtonag dsimal ADhded @d suck9&tmeRr Padviention an
has been traditionally managed. by administering a
pifertiypiraionnt ofrfef-d esazolyl daphenylpingEiding mpeupd; ¢ " aci d,
chol i ne magnesiumtrisalicyl ate, acetam nophen,
i buprof en, fenoprofen, Biatkground of Hhy gntioken: or an
opi oi d anal gesi ¢, such as norphi-ne hone, .. .
met hadone, PRBybH5Ha0R FommeRs¥Rpiom i teggeck iedical advice

By BNSaid Gin bggzicﬁt%%r %%x%ﬁlagcé ‘g@%@ RutdNain §s 0E1H gaf-nmited,

ited States Patent and” 25 Unite
Sirahie paftadanpicrsidd fors BéAthT 61 lonper avidledl tasipnificanechanges in a patient’s

States Patent No. 6,573,282, to _Yaksh et..a ri he. . i
Reronglibys tifeshle fupsitions) il onel AR S Ogilfee@%%{f yotey. BGin, in Cecit

y ' [ a ke
{oFhls P ERET L I R ey,

et al. desBiinthasbdenhtyaditiongH v maphgadylypidnenistiring a non-opioid
derivativ that are alleged. to exh her a

S i bit peri .
- BHSEEs Fuch s epgHsaligy liearadr NP AAgRES BT SRsaLis sy apggaminophe,

%é‘l?ﬁ)%}l, PRI ER Hiflsil an@ BS5E6RES: A &ﬁgi‘d%in;d};ggsig, such as morphine,

Ivative earing substituents at t
hydromohené,a¢thadome dlev@ghahol, dettenylsefyebd@s and oxymorphone. Id.

anal gest sy & Yt Phtat No 6 576650 BT 085182 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 piperidine derivatives allegedly useful as peripherally
active anti hyperalgesic opiates.

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

Canadian Patent Publication No. 949560 of Carron ef al. describes piperidine
derivatives bearing substituents at the 1 and 4 positions that are alleged to be useful as

analgesics.
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International Publication No. WO 02/38185 A2 of Dunn
et al. describes 1,4 substituted piperidi ne conpounds

wo bat/oarie2 al | egedly useful as an anti hyper al geBCT/US2003/036742

opi ate. The Abstract of International Publication No.

WO 01/ 70688teMatiohs PubHiHoh 08 WOI (238185 M cfabuneadriay.afescribes 1,4-
carrying substituents at the 1 and 4 positions that | )
sabsitGed bipeydise pompetnds thas apyaltseedls uselbistasranilypsralgssic opiate.
Tradition opi 0i | gesi ¢ . ir

phar macol ?ghefgﬁ Sgﬁ%toﬁ?atte%lagﬂ%% Pt1el ﬁgéa‘ﬁoﬁlai\?/dé Vé’é)s%%%” Al also

&R REGRpbAEn® HaDektiRERE fRryias substitueBl bt thBil Snblqeditiohatint are
barrier passage can |ead to undesirable central
atlegedbyrssefiyisis opiond 8l repeplgr 8garestef f ect s, such as

i t | . . .
| hor eaged PGS DRI mald AR5 SERF hefmimh Ko R Betiviy onoe they
@EQP%&@tm&%hﬂﬁ@b@o&mh B&rrier.CBeethisHest-bain hevetsasgrze can lead
a

are useful for treatin%_or _greventilpﬁg]rpain_or )
tolundestrelale semiral narvone sstamn-orediniest sideopféectss syabras resnggtory depression,

.effec asspciated W t traditi I .
550 AL RE st AP0 SO ab et cuphoric
in Secti ompgréfeniatiss ded needidr aBwi dBugahataiie asbfilsfor eating or
that such reference is prior art to the present

pagyeintingpaioer dipbrhga aigliiheiiegiuestortaneid one &Y Mase sifp gffects associated with

resent .invention.enconpa onpounds havi ng the
thag }ﬂﬁlﬁ‘];thf"iagy.or tggatifie R e drahea 2PN AT S R (R3)p | I

(R2)a (I &itatidn@f pRpFdr@esisih Satlion 26 Applicatialis Aot an admission
thereof, wherein: 20 Arl is -C3-C8 cycloal kyl, phenyl,
thatshethseifererzaetin psior arplocthe preRenflapplicatioB. t o 7- nenber ed)

het eroaryl, each being unsubstituted or substituted

with one or nore R3A.grouisnmary ef the Ipkentidn napht hyl ,
anthryl, phenanthryl or -(5- to 7-nenbered) .

het er oar y| Thequesentiay erjionpacoPIseeR RPN iaving the dermula (Ta):
with one or nore R2 groups; Gis -H.  -L-(CH2) nCO2R4,
-L-(CH2)" R5, -(C1-C5 al kyl ene) CO2F4, or -(Cl-Cs 25
alkylene)R5; L = -C(O- , -SO2- or NsO R = -H,

-C(O NH2, -C(O) NHOH, -CO2R4, -CHON

-, -(a-oa
al kyl), -C(ONH(Cl-C4 al kyl N(CLl-C4 alkyl)2, 2
AI"1 N

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 unsubstituted or substituted with one or more R, groups;

G is -H, -L-(CH,),CO2R4, -L-(CH)nRs, -(C1-Cs alkylene)CO2Rg, or -(C1-Cs
alkylene)Rs;

L= -C(0)-, -SOz-or -SO-;

R; = -H, -C(O)NH,, -C(O)NHOH, -CO;R4, -CHO, -CN, -(C;-C, alkyl),
-C(O)NH(C;-C4 alkyl), -C(O)N(C1-C; alkyl),,
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WD 2004/ 046132 PCT/ US2003/ 036742 )CH2)r OIl O ~-~
-GNO\ O~~~ -C\~-R4 -CNJ (CH2) or -GN, R

w@ar@4Be132 e each i ndependently -hal ogen, - Cl- GCHUK3003/036742

-Q(CL-C3 alkyl), -NH(Cl- (3, Zalkyl) or -N(Cl1-C3
alkyl)2; R4 = -H -CRdgnpl CH2Q(d - C4 al kyl ),

- CH2NEXC1 - alkyl)z—oem 5 - CH2NH( (- C4al kyl ) ; 5 77—
NH;-@C—NH@}RH- 1(C(O) NH2\ | O)NHGE@—-N NH2, —C—N O

-C(O NH(GL-A al kyl), -C(OGH)CL-C4 al k ,or _/
-SOQNH(Cl C4 al kyl), -soeN(m C4 alkyl)2, -H -OH,

-CN, -C3-

Fenanth y %&f{oﬁg‘% hlngébeeﬂ}iér%léﬁﬁgl)%% Lokl taﬁ{yl’ -0(C}:Cs alkyD),

baiy- (t;gr‘eﬂyﬁ;t)ﬂ tN((eldcpgu(ﬂggystltut ed with one or nore R2
groups; 10 m = an integer ra

i nt eger r aRgr gL f1orkrie akkyl, 4‘C &ﬂclalkya ‘C%N(Qt'ggél#{}’l)za or
_ﬁ?gj}g%_fl%o .to 3; and r = an integer ranging from
06" ‘present invention al so enconpasses
compounds kg AYHLNHSDRY O, -S@INHOR! o SONERe,
Are R ﬁRZ% and pharmaceutic
e - @4 glésw fc@l\i@f C4\?J:ké/i)e| rSOzAHi(qlscmaégﬂlszOzN(Cl-Czt alkyl),,

44
A i T T
MBBbeeH) RettrearyDlecacibeng tnbuBstituiet] |a>r glitstiated Witk o% or more R, groups;

groups; Are is phenyl, naphthyl, anthryl,
phenant hr yR= @?lnif(gsfrapémg-é:%ﬂﬁé‘?éd) heteroaryl each

bei ng unsupst d with one or nore R2
gr oups: 113 ﬁﬁtgﬁ%ﬁﬁﬁf&i%?um R5, -(Cl-C5
al kyl ene) GMbr 19r -(A-Cs alkylene)R5 ; 25 L =
-QQ-, -SQ- . or -SO; Rl=H_-CQ(ON® -0 NH

_ CPR4, - GHoan intxger rpgingFrom) (g 3; and ¢ O) NH( CL- C4

alkyl), - QL ONGGs FAafliky kb 1 to 6.

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

NN

N\

Ary mN \G
A5 Ry (R3)| T (Ro)g

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 unsubstituted or substituted with one or more R, groups;

G=H, -L(CH),C(O)ORy4, -L(CH;),Rs5, -(C;-Cs alkylene)COORy, or
-(C1-Cs alkylene)Rs ;

L= -C(O)-, -SO,-,0or -SO-;

R; = H, -C(O)NH;, -C(O)NHOH, -CO,R4, -CHO, -CN, -(C1-C4 alkyl),
-C(O)NH(C;-C4 alkyl), -C(O)N(C;-C4 alkyl),,



3 WD 2004/ 046132 PCT/ US2003/ 036742 )YCH2)r Q Il O/-\

-CNOIIlIl \\ -CN-R4 (CH2) -CN-or -CNR2 and R3
wae@4®aab2 | ndependent |y hal ogen, -d -C3 al kyl , PeUEDOEIRI6742

al kyl), -NH(C1l-C3 al kyl), N(ClCSaIkyI)Z R4 =

-H, -Cl1-do alkyl, - 2&54alkyl) -CH2N(C1- 4

al kyl P2, 5 - CH2N - al kyl); OR5 = -NH2, O /\

- NHSO2R4A! - , RS __ll__

'C(O)gz" @%') C(g)(\QHﬂQCl cﬁ@ or c N\ /O ;
- SO2NH( C1- C4 al kyl ), -SOQN(Cl C4 al kyl) 2, -H, - OH,

-CN, -C3- Ik h ht h | |

phenant hr % %f&o%arg en %lgﬁgg%geﬂgt erda “g’(ly “QUGRCs alloyl),
heyey- Ggrh;]ggbﬁbktw(ggcgﬁu@gpstltut ed with one or m)re R2

gr oups;

m = an | nteger Hg fromO to 4,
integer raRgrndl, fﬁmfﬁmalﬂwl 4C @ég -6 akkyl), qCHzlé{(Cl s alkyl)z, or
fromO to 3; and r = an integer
> Fﬁ%@?ﬁ[& T(?‘éa% n)gto 6. 15 The present invention also
enconpasseg; £mﬁunﬁhﬂmk4nq: mz,otm@)mﬁon) SORNH,,
NN N Ar3, NHR (R3 ss)(fhé_iaﬁc
SHONECLE alky))y -GEDDHCabh elky bst (E0fCs alipa), e$Q;N(C1-Cq alkyl),

A 2015 RIS cRARRLA - BB P P SHAR D ¥han i, of 56 0 7-

IH&”%HQ‘%&)' RewrBatyDlcasibsihg ﬁﬁbﬁlﬁﬁlﬂﬂeﬂ Br suRtifitedWItR off2 or more R, groups;
groups;” G = H -L(CH2)"C(O OR4, -L(CH2)nR5 -(Cl1-C5
10  al kyl ene) a@awmmgerra(lmg m)kgfene) RS -0 -

-S02-, 0r - 30 4 integer ranging from 1 to 4;

>D

p=0orl;
q = an integer ranging from O to 3; and
r = an integer ranging from 1 to 6.

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

N
Arg MN N
| T Re)g

(R3)p

()

and pharmaceutically acceptable salts thereof, wherein:
Ar; is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)
20  heteroaryl, each beiﬁg unsubstituted or substituted with one or more R; groups;
G =H, -L(CH,),C(O)ORy4, -L(CH2)Rs, -(C1-Cs alkylene)COORy, or
-(C1-Cs alkylene)Rs ;
= -C(0)-, -SO,-, or -SO-;
R; = -H, -C(O)NH,, -C(O)NHOH, -CO,R4, -CHO, -CN, -(C:-C; alkyl),
25  -C(O)NH(C;-C4 alkyl), -C(O)N(C;-C4 alkyl),,



RL = -H -C(ONH2, -C(ONHOH -CO2R4, -CHO, -CN,

-(C1-c4 alkyl), 25 -C(ONH(CL-C4 alkyl), -C(ONC1-C4
wa@bdogloyd32 4 WO 2004/ 046132 PCT/ US2003/ 036742 PCHR$2003/036742

Il O/ ~-CGNIO 101 ~qoppy i -GN NR4 (CH2) -GN |

or -CNR2 and R3 ar egzi Fr‘idependently hal ogen

_Cl-@3 alkyk, -O G 1),  -N@ Cl- L kyl)Q opy—
-N(mcﬂémm alkml-):é‘x; R4 :\Y2C1-G1-@-am -G ) alad

al kyl ), \CHZN(CI-C4 al kyl($bl2) or 5 - ( G- C4 /s
alkyl): RS = -NH2, -NHSCRR4, -C(O) NH2, -C(O) NHOH, -
:

o
SNH2, - _CA h Ch- [PV
- SOPNH( C1 @?%w%%ea%%fh%%nﬂ%%%%) %-agl%ﬁ’y o%%l Cs alkyl),
_Ngmh 1_(,@%@, §]yt:1k1(:(alléd§yiukyl;?uj‘;enyIﬁJ,0 nag;wt Eyl, ant hryl ,
enanthryl’, or -(5- to /- menbere et er oar a
gei ng unsﬁhﬁ i-Hut dcocral%ﬂbs@H@@((élocﬁ\ﬁlk}ﬁlB’oréﬁé%fgqﬁﬁ'eﬁgﬁ)z’ or
; =. i nt ' f 0 to 4 =
5 PHERERC-CAaB R om 1t0 4 JpmGor 1o g = an i nteger
rangi ng f e NH9 NHSOR,, FCEORTH,, RCECQRVHOE) gi SpNHHm

1 to 6. 15 The present invention also enco

ST helbyhg- GOBN G e plhy ¢S ONRIKGs AN DArSQIN(C1-Cs allyl,

APt GrSoliEalnelyiclapn it PRV RIS b0 7
rR@R-BY) hetcatdrPl, ¥hch tohenastbstiited or sub§iitutedowiTh omairene)R, groups;

20 heteroaryl, each being unubstituted or substituted
10 with one dn=msriateger igrgiupfondito 4y - L(cH2)" C(O) OR4,

()" R Gl GTAY e} GO o
p=0orl;
q = an integer ranging from 0 to 3; and
r = an integer ranging from 1 to 6.

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

and pharmaceutically acceptable salts thereof, wherein:

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

G =H, -L(CH,),C(O)OR4, -L(CH,)sRs5, -(C1-Cs alkylene)COORy, or

-(C;-Cs alkylene)Rs ;
= -C(0)-, -SO,-,0r -SO-;

R; = -H, -C(O)NH,, -C(O)NHOH, -CO,R4, -CHO, -CN, -(C;-C4 alkyl),

25  -C(O)NH(C;-C4 alkyl), -C(O)N(C1-C; alkyl),,

o) (CH2);
2 /M I 0 2 /M
I N I @ 0
—C— — —C—N cN ©
N, CRO IRV P NV
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-(Ad-C5 alkylene)R5 ; L =-C(O- , -S2- , or -SOR =
-H, -C(ONH2, -C(ONHOH, -CO2R4, -CHO, -CN, -(Cl-C4

wW@bkdoglo)q132 25 - C(O) NH( C1- C4 al kyl ), -C(O N( Cl- GACT/US2003/036742

alkyl)2, (CH2)r OOIl ~~~-CNIG 0l -CNNR
(C-2) - CR dnd®; aréedShGndependentl\@ad@od/-Q4€% akkyl, -O(C;-C; alkyl),
PCT/ US2003/ 036742 R2 and R3 are each i ndependently
-Nal(6gén alkyblocsNé@k(}is alkyla;(m C3 alkyl), -NH(Cl-C3

| kyl -
a(}éo% o B %” ?3 @@5 oo {fgr) CAALEYikyl), or
C%NTCP& gikyl); 5 R5 = -NH2 -NHSO2R4 - (O NH2,

qgmﬁ%ﬁ%@ ST, e o
-ﬁg@ﬁx@lﬁ@l-@aﬂm 7 (OB@%EC@WZ’ C-g@zﬂ?gb}/ o, am Y4O,N(C1-C alkyl),,

-FE g1, e)N, hf{tﬁ@@@rcwalkyeqmbnﬁ;enmthmsammm phemethoyl, or -(5- to 7-
substituted with one or nore ; m = an integer
membired) letesparl, pephzbemgl@sabstm&ﬁd Pht"é?ﬁfé‘ﬂl qdaikidh ARe ‘Prrragtele groups;
to 4; p—O r. ranging fromO to 3;

and r = an |a%t ra%lggng%§%%1 to 6. A conpound of

formul a (Ira);an(lhtegen(ahgmg fiohtl) too4; a pharmaceutical ly
acceptable 15 salt thereof (each being a

f4 Tetrazd?ylooll phenyl pi peridi ne Conpound”) is useful

or treat 09, diarrhea in an

ani mal . | nven%)elion al és%&}lgﬁa?’égﬁt 0 conpositions

conpri si nq annéhtbgatringgnpfromrit tod. a
4- TetrazoI‘KI - 4- phenylépl peri di ne Conpqund

phar maceut/ gampyungcef p Elap 41y ), di) Ore%(Elil%“{néﬁ?uUCﬂpéacceptable
2 ftgl'?z f. (gacm%ﬁt t ‘of’get?a(zg S %;Héhylggfenﬁfn%%d 1191[1” 1s useful for

i'ng” pai rarr an ani

ttdaﬂﬁgtbtpr@vaitﬁ@ﬁaﬁi atdariea 1haﬁ3mmﬂrpr| sing a cont a| ner
containing an effective anpunt of
4-Tet r azol P inveHeRIsoTeleies & FRAnRSSHSHS fAmARiting an offective amount of

'défl-z%{rr%ié) a}?lpﬁﬁ'hé‘nglquyeﬂd% Cohpdifhdtang Ao mREN Sy 8IS carrier or

excipient. The present compositions are useful for treating or preventing pain or diarrhea in

an animal.

The invention also relates to kits comprising a container containing an
effective amount of a 4-Tetrazolyl-4-phenylpiperidine Compound and instructions for using
it to treat or prevent pain or diarrhea.

The invention further relates to methods for preventing pain or diarrhea in an
animal, comprising administering to an animal in need thereof an effective amount of a
4-Tetrazolyl-4-phenylpiperidine Compound.

The invention further relates to methods for treating pain or diarrhea in an
animal, comprising administering to an animal in need thereof an effective amount of a
4-Tetrazolyl-4-phenylpiperidine Compound.

The invention still further relates to methods for stimulating opioid-receptor
function in a cell, comprising contacting a cell capable of expressing an opioid receptor with

an effective amount of a 4-Tetrazolyl-4-phenylpiperidine Compound.
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The invention further relates to nethods for
preventing pain or diarrhea in an 25 animal,

W@ ow0idEBng adm nistering to an ani mal i n needPthesmo3/036742
an effective anount of a

4- Tet r az ol THe-idvopkion yiilp fyretret chlates WGangthodsdfor fiteparing a pharmaceutical

i nvention further relat sto metAP ds f I_f{reat inC d

cOmpasIEPRIFEEPTiSing the s{pR fr dmixipngs ‘sf Pingro. g)d - qul%‘ﬁf % -ompotn
ve anount of a

a@&@@r azofhtl% Q‘;QE eﬁ’h‘\%%?e%fé? |r%§é&?‘§%'tpound 30 The

i nvention ”Eﬁel;iréseﬁuhvdsmronrrmydieamdbmtmﬁtmwiuﬂy)by reference to the
sti mul ati ng. opi i g-rece, tor function in a cel

fewmgsi@wge@ SroReton g BTt e RSB AT ER e Uy 1 promplify
f
Bl BBl e Bl e Compound. 6 W0

2004/ 046132 PCT} Uszg;gggggggﬁg‘e_@crﬁlp}%ﬂ 4R Th Qe |
further relates™to

pharmaceutical conpositi %I ng the step of
adm xing a 4-Tetrazolyl - ﬂ phe..y v Lef-l di ne Conpound

and a phar &%ﬁs%ﬁ LA e RAASRA QB@V&I?d'V'iﬂgefoH@iivmg meaning;

exci pi ent resént invention may be under st ood
more ful |l y-@yCs atkql" ‘aneams tastibight &Hrahdmdmng cyaicdiyideebarbon chain
descri ptl on_and ill ustrat Ive exa

hapingferag 1ite 3%%|apqﬂn95 Representaiiys eémﬁﬁgll Ch gana}aed( ﬂgm -C1-Cs
M&%tg u% n}!?ekgi dse&’%ﬁr}g“ﬁ%bﬁﬁg% eﬁ Prg Lg\égnglbgce

havi ng f oI ‘1 Gyvm glkyBaneany a shﬁlg’ht a1braschet kph-cyeticimglrecarbon chain
e
rﬁétﬁ a%?ﬁyl r}z?[hrGPﬂnQn ﬁe q{eg%%@catng%rﬁ?cshgg ché%ﬂ;scl-CA, alkyls

1nclﬁde Geopadpst,) -seamayls -1ao‘mlty1aa1ghtter¢}bub'i anched non-cyclic
hydr ocar bon _chai n aV| from1l to 4.carbon at . .
Ropr esent at £y ss Bkl gREADE ASTIECar AR P& YIS Iiocpepon chain
Y tiy@ st |chain -C;-Cs alkyls includ
h@efgoer%il g{’ :vaélrbg?;é}]&ﬁé’? %ﬁ%@?}ﬁ-ﬂéls C4é al Ck:;l/llns 1| r? c? B S nclude

md:tﬁplp Fetipyl 'n'PISﬁSd, bubutll, -H-p&ﬁbll.mlyll-n-har}dt Rbmesermnvylbranched chain
"-Cl-C6 alk means str.ai ranched, non-
frydrootlkyisd eehedeatsgPoR 3G iR L PR RPRsEST, eopenty,

1@%@@@&1@ ﬁlmffhy%ﬁ@ g%etﬁﬁ@hﬁl 1%@&_@%1@5%6@1 'yl@hiﬁﬁj&hylpropyl

B}aizﬂfylﬁmyl ?IJ gisﬂgﬂlmq?f) bmeﬁalm&dcmt@mmwlzneﬂmbm 2-ethylbutyl,
S 1LNC

Loyt s |- e bubeR I b bueh 13- iR, g2 fimethylboutyl,

%3%& ngﬁg%hnd%r@ﬁl@wymﬁ%yl 1, 1-di met hyl propy!,

, 1 et entyl 2- et hyl pentyl ,
3- et hyl pefR{@i-Ciodelkp? h‘gehlpﬁemlst;dlght T,hanh)y btmnplyebd non-cyclic hydrocarbon
eth - di et

2 et J l bUt yI Lﬂa{%on a ngs gl{\%)é@ﬁ%a V& Walgh % a1n Y(El-Clo) alkyls include
r?let%yﬁi &'ﬁifll,“ﬁ ﬂldbyll, wn-butyl, -n-pentyl, -n-hexyl, -n-heptyl, -n-octyl, -n-nonyl, and -n-

decyl. Representative branched -(C;-Cio) alkyls include isopropyl, sec-butyl, isobutyl, -

=1
U

tert-butyl, isopentyl, neopentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 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-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethylbutyl,
3,3-dimethylbutyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl,
5-methylhexyl, 1,2-dimethylpentyl, 1,3-dimethylpentyl, 1,2-dimethylhexyl, 1,3-
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2, 3-di et hyl butyl and 3, 3-di net hyl butyl. 25
"-(Cl-d o)al kyl"™ neans a straight chain or branched

Wmeov4oyaBt c hydrocarbon having from1l to 10 ceebos2003/036742

atons. Representative straight chain -(Cl-C10) al kyls

dimethythexyly®hdimethyiitelyl, 1,2-dingthyblydptyl; h3dlimythylheptyl, and 3,3-

- n- :pent yI - n hexyl, -n-heptyl, -n-octyl, -n-nonyl,
Represent ative branched - (Cl-C10)

al kyl's i ncl éd% ?’piﬂeanssae&r t\ﬁham'o?ﬁ%t:ﬂéd nbn—cyclic, divalent
tert-butyl, Spe ty neopent yT, 1-nethyl butyl

@dfﬁthfbﬁhmutfmg fro®a ired Byhiboh utomsl Rlcpwenta’tmd h;dlgrt@bgdh -C1-Cs

a@ﬁ%@%ﬁ?ﬁ{ﬂ{%{f% -4-(?@&2}3),} B’é’k@@em b'_zgt ﬁtgr;f ﬂgﬁﬁo nﬁgpresentatlve
FaGhEY O bicyRap LAY ae PricH e Wopi(Cr e

mcgﬁ(ﬁﬂ%ﬁhy-:cg{éﬁlf}[ﬂ%, %ﬂ}@ilg%% DWC%CH(CHQ- l-CHgC(CH3)2CH2-,

I et nyl bu I = exyl,

o by Hoy R Has Tt )

i g g: x: R%Fgg@%ﬂfo%ﬁy@n@%ﬁ%%% %g& lic hydrocarbon having from 3 to 8
oeésanu'ﬁﬂﬁﬁsmﬁegem&d L ERChyydientipyls a8, Byqildmmpyiymyebobm,yl,
R L e BB o

- ns a straig

chain or @“?@?q%e A M&Eﬂoﬁ%’din\éﬁiseﬂltaroxﬁxgé R&&MBR:e ring of 5 to

having from1l to n ato Representati ve
Binembeisf whérainrat 1684t &fe carbainlaydre nﬁﬂ@rrmgps replaced @fth g heteroatom

ingApeBda 1ot BomAREED PEsE s TN dng o
7—%@%&%&%@& %}g?ig& ’gt lea&@g%#%%i&éggtem. Representative -(5- to

7-filcnBei ) fd(eToid Y s, inel @3 {aB Yd@H2hiophenyChBrioRd( @d3)1l, imidazolyl,

(5pcpioh Fioy a0 B SOLRHOb BFRTEy hpi Bl PoRyraziny
tﬁ%gia f raﬁ% E@’I 1.8 10 carbon atons. Representative

s are -cyclopropyl, -cyclobutyl,
-cycl opent yHalogegitﬂnednsny -Cl;-8ycdrohept yl and

oy ot e PP ek T YIRS £t b hob e k& Cinars dipriey;
Rk ié £88¢, vaBGort ﬁ{nge ”sh@éép gl%%hluaﬁl leﬁgy IqRail &t 368 dmbhidelrat, rabbit,
2 hetera

atom epen y sel écted fromni'troégen,
m;egqmgamhhhmaﬂfur The -(5- to 15
7- menber ed heteroa‘.‘ré S ri nguconta Blsésaf J east

car bon at LEHACSWIC Y aceepig t,” as used herem is a salt
) | ]
fgﬁ‘?%tgﬁe n%ﬂ aﬁﬁfy %dgc?é }Qis'i"% f)1(1g‘§ géiﬁgroﬁx?! E]f Q)gz’lgelt%%lﬁ -4-phenylpiperidine

Compamidy IHlust&Uxaxajlsyilqluctw baizanb nbt, limied, v suldfitg [cjtrate, acetate, oxalate,

%cﬁaﬁgﬁ ﬂ?pga/lr | t?%géﬁsul%gﬁgzospﬁate,_@y I adl l?aztg,rlgonllcotmate

lggat-gh&ht:gl’é@ 2@l 'cﬂpalte tar’trﬁ‘t%l 31888 talihte, 'pﬁntﬁﬂ]'énﬁtb,rﬂlfa?tgaté,oascorbate,

nonkey, hi mpanzee, baboon, horse, sheep,
sucgnatemeleate, gentisiete, ﬁnmmtb glumlatedg]gparm&tsﬁ,accﬂata,te, formate,

bi t,
benzoate, glutamate, methanesulfonate, ethanesulfonate, benzenesulfonate,

p-toluenesulfonate, and pamoate (i.e., 1,1’-methylene-bis-(2-hydroxy-3-naphthoate)) salts.
The term “pharmaceutically acceptable salt” 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. Illustrative

bases include, but are not limited to, hydroxides of alkali metals such as sodium, potassium
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gui nea pig and human. The phrase "pharnmaceutically
acceptable salt,"” as used herein, is a salt forned
wo e@rioari3aci d and the basic nitrogen group of BCT/US2003/036742
4-Tetrazol yl - 4- phenyl pi peri di ne 25 Conpound. _
ahd lithsirh ghjdvexidal dfailkatiab vsleh mbtat suwhers calcivni and exdgnesoim; hydroxides
sulfate, citrate, acetate, oxalate, chloride, .
obpibet ehetals, siennirs aluminpeand zifics BMEnI: APk BREBRIGAENINGE, FRph as
hosphate. i ' ' agt.at e, j [ ne:
BB RLE 1 ARy ST monp S e ATk NS Uy Bamine:
bt Ak, Pyri@ine0N badteyl-N-etntinnias;adiethplagdites triethylamine; mono-, bis-
gentisinate, fumarate, gluconate, gl ucaronat

og triscRattyslrexy-fogreratkal amipenz Sichas g ﬁa?fet,ﬂs-(s-' hydroxyethyl)amine,

t-hanesul.f ; 2@

2SO a0 i, B ARG Yo BB A PESERRS N R Ger
alleyl N- (IR idForlye 6@ elbalBylf-amivyedy socly a8 Nitsialiin bttt ) (2 -Isyadroxyethyl)amine, or
The term "pharnaceutical |y acceptable salt" al so ..
trd? by droxethy BRI ON-Tac Sl eeABIIYe: 2 ehia AFicH b peprginine,
1Cor%ou ﬁleq&\éi ng an acidic functional group, such as a

Lo 8&@ I'c acid functional group, and a

phar maceutTheaédns ‘“arapnabf endfacgarn’ paororatigemadndiadethe
[llTustrative bases include, hut are not Iinit%% to, . .« . s
lesyening pHibs sereridy REeY centetian of pajp pr dierrhgd); TnAne stbodiment, “treating
8. MD.2004/ 046 e 4 Aol ency of
Py MU St ST 20O Co Rkl IR ol feauency
PREBGSIFPAIn dhdlirhdades  of other netals, such as

al um num and zi nc; ammoni and organpi ¢ am ne

a, , ,such
as  unsubshtiettennsd pegvengen o yand (ST Pt @awoq{dﬁa}rﬂma include the

or.trial ' sl CYC exyl am ne; tributyl am ne;
aﬁ%“?&‘%eﬁ"ﬁ %\@{r?g{]ﬁffﬁa-nﬂ@g%% %fri ne; di et hyl ani ne;

tri et hyl anflehra¥e fopiciduiesepbordmdans 8 6{adidig deceptor,| coxvepioid receptor,
al kyl am nes), such as nono- bis- or tris-(2-
ahyr-apieid eeenion AR L-1xee8piRtoxy - t er t - but yl ani ne, or

tris-(hydr Ye ] , I i - -
al kyl - N- ( h%%sg %%%ﬁgwﬁp?ﬁeygé% fl con¥ifon with a 4-Tetrazoly]
%&n?%ﬁﬁﬂme'@‘blﬁﬁmmyldﬁ@ny et biybjuainifie; 4-Getrazolyl-4-phenylpiperidine
tri- -hgd(oxyet?yl)anlne; N—wethyI:D-qgucanLne; andl
Gompriing dhad & el forTeaiige AT preventingqaiibor dprghqada apapinal or

-0 t - : d "treating" pain or
sépgﬁfﬁgg%ﬁdﬁﬁ%éﬁ? Elg%ﬂf)%g{saeﬁ}f]hg of the severity of or

cessat i on THe yheise “effedivanmoant” wirenansed andvmdestemtwith another
"treating"” or "treatment of' jincludes inhibpting, far :
therapayltie agentmacras A amopy fgyrexiding the ?thsﬁh{’ffé ﬁ?é‘@& ggﬁfape‘m"
4 fentpai n or diarrhea. The terns "prevention of' and
préventing” pain or diarrhea include the 15

avoi dance Wheit héiratgs®ip iof'suybatitntedrwith withloee or fives”Hec@slegroups,
"opioid receptor" pmeans a ;511%5' oi d recept I(l)r, a, d
qacly pf enePraete et die firskergup s hylgeFalapis it fepfaced, Wiy speond group.
receptor. - ef f ' , i

connect onﬂ\%ﬁ £ %Hfg@ix_ él?’raaf?gtlt%}@p %[Egﬁg%ﬁe%@n di ﬁléllee second

und nmeans an anount of the

4- Tetrazol yl - 4- phenyl pi peri di ne . . .
anothgr emgo imre)nt, a%rst 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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20 Conpound that is useful for treating or preventing
pain or diarrhea in an animal or stinulating

wa@pioaiogisecept or function in a cell. The phraseCT/US2003/036742

"effective en used, i cqnnectj.on-w th
anot her ﬁg@piﬁﬂsﬁéﬁ‘@ﬁ&-ﬂmmc bunds

provi i ng %g%tgg i A b h B LS BPBUL LR

agent . roup 1s ubstit with wt

ph@ﬁ‘yl?fpeﬂm&le Co&ﬁib@ﬁdk ]@lvmgotﬁe foremi(I@f one or nore of
the first group's hydrogen atons is replaced with a

second group. In one enbodinment, aN{irst group is
substituted with up to three secod ,’&@ups In
anot her enbodi ment, a first gt —SNsubstituted with

one or two second ABp ar I nXanaot her enbodi nent, a
first group is substp(\ufgm A s)econd
group. 9 WO 2004/ 048l 3RPCT/ US2Q) lO?}G_ZBZ 44.2 The
4- Tetrazol yl - 4- phenyl pi peri di ne' Edhpdunds As st at ed
above, the present invention ? onpasses

4- Tetrazol yl -4- phenyl pi peri di Conpounds havi ng the
formula (la): N-"NNNG i -N ArANAe R~ ~R3)p |

(R2)g 5 (dnﬁ)phaﬁﬁ‘&e@tﬁ@ll%@@&fb@@éaﬂtyﬂﬁﬁé‘cﬂpt able salts

t hereof, wherein Arl in, p.and _q are
as defi nemM@nér1,lmrzoReRarﬁ)dmmﬂq anelgg defined above.

?| ;)e t ;?éoil\ﬁggg ga%l?%t %‘%—f écfe %@%’-ﬁﬂ&%lﬁéﬂdlﬁ@ bg}ﬁlpg‘unds of
f%ﬂi%ﬁlgl(ﬁ?afeth&&em{’er&ﬁtq @az@l yl - 4- phenyl pi peri di ne

Compounds of formula (la) are those wherein Gis
- L- (CH2) " Ig@amther ¢mbedimehie thedrbeltizabid-phenylpiperidine Compounds of

4- Tet r.azol enyl pi per nmpounds of fornmula
formy aéﬁia’f%%sé‘%ﬁé?lécﬁ @E% )" OC2R4 and L =

-0 - . IR A5GENGhbATReA, TR -Tetkd¥8lyl-4-phenyl 1pend1ne Compounds of
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds ofp

founwial(k) prethoserwhar¢i Seiswhe(ET2hCO:Rg and L=CrB(0)- cogR4
and L = %ﬁmanot%er en%%dlment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ia) are those wherein G is -L-(CH,),CO2R4 and L = -SO,- or -SO- .

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CH3),CO,R4 and Ry = H.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CH3),CO;R4 and Ry = -C1-Cyp alkyl.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CHz)nCO2R4 and Ry = -CH,0(C1-C4 alkyl).

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CH;)nCO2R4 and Ry = -CH,NH(C;-C4 alkyl) or
-CH,N(C;-Cy alkyl)s.

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

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -(CH,),-COORg.
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I n anot her enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
W@ b@)/oarie2 t hose wherein Gis -L-(CH2)" CO2R4 apdr/B42063/036742
H. I n anot her enbodi nent, the
4- Tet r az ol Iytlanéthphanlyddimpet; itai MEetfmmaqﬂEnylfpipdidhmﬂtanpounds of
f(D are those wherein G is éL:-é " CO2R4 and R4 =
anulei(ly) aradhose volereip G 01(9%1?)3 rrent t he

4-Tetrazolwyl, -

(1a) aré t oagé \Aﬂ%ﬁ%‘%ﬁfn%ﬁr ggl ?W%%Rﬂfpap ehﬁ%{f@cﬁnpounds of

fofehiRle)(12) afedhedelsyterein IGh=a(CHRIC@ORAdI ment, t he

R R RO Mt o S i R
N | i | kyl)2. 25 1

SIS ot <ENG0R: o)z 25 I

4- Tet r azol nlanédthphanyddimpet; thei ‘h'@etfmwmnplpipeﬁdhmﬁfanpounds of

o1 arasbose Aoy -L-(Caits and R -RERGREN 1"

4-Tetr azol yl,,8nR mﬁ&ﬂ%cﬁfn&ﬁ{ b Af]?et%@ LJlr‘;q§n9fp1pefrigfrfélti,‘(‘?inpounds of

(la) are those erern I n anot her
fortholdi(l ate, thodeenkerdiatG azbl@HARphedRs 5 g&(Q)Nithe -C(O)NHOH,
Conmpounds _of 30forrru (la re those wherein G =

éﬁiﬁ yD:1q - 476 - PCT/ US2003/ 036742 | n
anot her e
4-Tetr azolnf)&/)ll%g ééﬁ?‘%‘gﬁlﬁ%tr |th |4nget&201 o npdh eny%ppeng}nﬁuc%mpounds of
folranladla) atdthee wsllmelﬁlGusGI_F(CHZQRg YaBd BoER4SOLNHan B OudNH(C;-C4
enbodi ment . the 4-Tetrazolyl - 4- phenyl pi peri di ne
@Qﬂbé’ﬁn§92§f @bf‘uﬁﬁﬁ%\ (la) are those wherein G =

CH2) 4- .
4( Tet 2 2y Wﬂﬁth@&élﬂ?@&%@? Ifhgl R ctLe otljlnplgeﬁo 1plpe:rldlne Compounds of

formul a
folranlaglap atdthese wineeiaiGh 1sGL=(CH2§;IRg Yahd BERANHSEQ, Aot her

enbodi rrent the 4-Tetrazol henyl pi peri di.ne.

Conpounds Bfanothgt ?mb%‘{”(l’le%‘) ¥}§r‘% g ﬁ’l\ﬂﬁ&e ipetidine Compounds of
] %@ﬁ_ at h nbodi rrent

ﬁ"h“‘gm? ggdzl y|1%?1?“6r%{r¥H?§ "Ré:&ﬁgﬂmngg%)ﬁds of

fornmul a (|#;)anather émbsdmehte t}m MT@ramlylM—ﬁl@HQm‘ipeﬁﬂlrmr@bmpounds of

H2 IELI—IOI—H I kyl
f@&@y&ﬁ& )eghO%w@qrﬁlg 187 a@ﬁ& sar g of 132% >
4-Tet r azolyl4mR mﬂ@[ﬂ%&h@ﬁf i ﬁ?ﬁ%ﬂ%ﬁn?%lpefrﬁiﬂ@@&npounds of

(la) are those erein GIs -L-

folsRINIR) areSERNH(IEETiGAT =al(KyC) alkytene R N( C1- C4 al kyl ) 2.
15 I n another

nbodj , th C g
4- Tetr azol W ang’gﬁ g é?‘P T‘%Etp %}%ﬁeﬁge@ﬁﬂ%ﬁlﬁﬂ?ﬂ%}fpmmwﬁnpounds of
&:@gﬁs of 1SS &ﬁ'd‘r‘ (13, RE- (CH2) R5 and R5 =

n anot enbo I fent, the
4-Tetrazol il wétl;ehembd)chnmﬂ’r itheki @@et@mmbdwﬂpimng]‘plpendme Compounds of

formula (Ia) are those wherein G = -(CHz)»-Rs.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ta) are those wherein G = -(CHz)3-Rs.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ta) are those wherein G = -(CH3)4-Rs.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those whereins G = -(CHz)s-Rs.
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formula (la) are those wherein Gis -L-(CH2)" RS and L
= -C(O-. In another enbodi nent, the
wd200eu@anl yl - 4- phenyl pi peri di ne Conpounds of P@CDUS2003/036742
fornmula (la) are those wherein Gis -L-(CH2)" R5 and L
= -S2 - dn an@@er erhodimenthihe 4ehidicdblybdtphenylpiperidine Compounds of

4- Tetrazol y] - 4- phenyl pi peri di Conpoun of | a
formayla glapareitbrss WHFER | =G?é -‘Sq %i‘yléée 5@3 e) F%{O(3 2 -

e_r@@' t_ - - 1),.
%}%’ol y Wﬁégﬁﬁgﬁl é?rl g(ggNgoln%%%lﬁ}é%z of fornmula
(la) are tlhaaethehensidimGtrthe @FPetiEo0ly2E-ghenglpipetidine Compounds of
enbodi nent, the 4-Tetraz | - 4- phenyl pi I di
oo GRBGedos IR & T 1L RN Gss “DHORD G(QINHOEL

. o) odi t, the

?(%@E??‘Wﬂ‘%)’gﬁeﬁm(gm% ﬁeEZ'Corrpounds of fornula
(la) are tlhasethehenidimGatrthe@crg)@oRS-4tpheaylpipeadine Compounds of
enbodi ment, the 4-Tetraz | - 4- | pi peridi ne
fomya (hayareghosegthergp r‘l:{ﬂ—' a%gféﬁ@%%ose wherein G =
-(CH2) 4-R - 40 - Ipiperidine C ds of
Tt azoﬁ{/llailgt_hgﬂégﬁy 1m@1rﬁpfh§ 4P} azolylQ-pheny piperidine ompounds o

pi peri di ne Conpounds © nmul a
fotm)la @ap atelthese WieeeiniGrs -GCH,),-R6HBYI Bs RS -CANNH), -C(O)NHOH,

2004/ 046132 PCT/ US 3674 th nbodi t,
RO 2ty o A s o Compounda of -
f I I [ =t A&~
g e = R SO EANHE OTEol eR PlIAIBR D dRpounds of
formule(1a) Nfe@{ieféw}ﬁdrﬁy IG2. -(CHé)@rﬁQtagg Rs eﬂlmg@))h?ht gC((Bﬁ\]HOH,
4-Tetrazo - 4- phen i peridin ounds o
%@M‘I@c@é&ﬂ(ﬂ?&ft’ﬁ&ﬁ‘}( Gl = - CHp- RS and RS =
-C(O) NH2, ._ B .4
AN G B thbodimEh i FerH6 R piichyipieridine Compounds of
féllﬁlﬁh (B aie%ithes@-vs\ithteﬁiy@# pEHl-Re é(m@o?ﬁli(icwﬁl_g)@%ﬁﬂf, f(EJ(IQ)Nt TPE)h H,

a). _are those erein = - . I n anot her
'&@M{%n@} alf{y,lé, %-@g(b}l‘é(?@ﬁﬂla- “Bhenyl pi peri di ne
Co d f R |
y EIPEIS;JSSR ang g%érgﬁcfﬂé%sl%ﬂkgg ?é&%é?%@ﬁl%?ﬁ)ﬁieﬁdﬁefompomds of
foﬁﬁl@)ﬁ Il G- thidsealeytihs Gor -(CEL DR @ld-Ra4= aCkQ)NI,, G(O)NHOH,
anot her e

L(QNHZ0 ﬁli?lgiﬁﬂfpﬂqtéﬁgﬁ)gﬁﬁ:éﬁ4cﬁl?y@200npounds of formula

(la) are t ' =1 = = ey
-C(O) NH2, @%?%hﬁp@,ﬁéd?@%%hﬁ(ﬁ%@gglﬁ%}%&ﬁé}?ﬁndlﬂe Compounds of

fofs i alareGhosel wydrgi p =16. | n anot her enbodi ment, the
AR O T —
1:0@%,%&%%{6&&% o g =E(ONH(C1-C4 al kyl), or

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) 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;-Cs alkyl.

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

formula (Ia) are those wherein p = 1 and R is -CHs.
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I n anot her enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
W@ b@)/oarie2 t hose whereins G = - (CH2) 5-R5 and R5PET/US2003/036742
-C(ONH2, -C(ONHCOH, 20 -C(ONH(C1-C4 al kyl), or
-C(O) N( d Iﬁnahmyémmndlmmtamot4HEatraen1brbé+nlnenylp1ptehé1ne Compounds of

4- Tetrazol yl - 4- phenyl pi ou fornul a
formyla aparefibess W&%Fn ﬁ o%% ﬁ%‘f a’&?ﬁ%’ PR to which Ry is
a%tgaleﬁls'l'&ttfl@ YT tﬁgﬂyl pi per| di ne Conpounds of

'a (Ta) are se wherein p = 1. 25 In anot her

enbodi mentln ahéthedenTstdiaziat] thie-44F gitaenlyl- |4+gljenylp1p¢edme Compounds of
Compounds of farmyla ( hose V\/ne ein
formaula ehas ﬂaqssm%elwﬁi“c#akg EHtét U IRE GTPan pigt fog wnie R i
not her enbodi nent, the
5_ltgglhetﬁ?g{zn!oFuiflp@)t d?l%gu}a{ﬁpﬁperl di ne Corrpounds of fornula
(la) are Hh(aﬂﬁhmfmnlmdnmpnt—tht AdRetrazblyl-dephisnylpipeodine € ompounds of
fpmlnﬁggg}?;g:esﬁé(?ﬁ%t Cegégpl—s gl t h Cs a1k§rlsan(¥ &%fcla %El%t[olnq "% which R3is

I: ligi peridi ne Compounds of formula
?tfi hé?eq%%gss)%o\%l relln p=1and R3is -Cl-C3 al kyl.

| n anot herlnenbdthe eminddimeiitethe 4-Tetrazolyl-4-phenylpiperidine Compounds of

4- Tetrazol y] - 4- phenyl pi peri npounds qf forrrul

fornayla faparerbese WicETHRB P B %3 o&%sawiﬁl GaEpon o which R is
4014 QE{“H%‘Q 34036742 I n anot her errbodl rrent

at%%al%gq etr @&% - pﬁenyl pi peri di ne Conpounds of

formula ( IIﬁ)analher ¢rhlosBmedtetheidAT grazolyl-4Rtenyglpipetid@e Compounds of

al kyl , and the carhon aéTomto which R3 is attached is
fPﬁmilhéIakP%)e@%ﬁ?fW}&ﬂ‘?lﬁﬂl on. I n anot her enbodinent, the

4-Tet razolyl.-440h i 4@6@3%@_q%ﬁflgi,ip8§gine acnoénpounds of

formula (l'a) are t ose erein
fbhmlaﬂra))mthmgerwhememmaﬁ) R3 |s attached is in the (R

confi gurat.i on. of. her | nen
4- Tet r azolBangd B%@Ha{’/]? H{% ﬁngtengPIPeflg}nﬁlﬁoénpounds of

@@%?ga&m}&%m&ﬁ -Q. = 1 R3 is -Cl-C3 al kyl, and

on atomto ch'R3 is attachedisi_n_t_he S)
confi gur atmmnothﬁﬂerhbmhmenth’dle 4eTisodplybdtphenjlpiperidine Compounds of

4- Tetra oly en er |ne Conpounds of fornmula
(’F’&‘}aQa H{B%S@%‘Fé‘?lélnﬁ @ afd R3 is -CH3, and the

car bon at qﬁ‘ah@th@pétﬁﬁbﬁ%ehtsthealtTé%PﬁﬁﬂllMspHeﬁyﬁaﬁﬁnﬁ@e Compounds of

configuration. I'n another enbodi nent
féﬂﬁ]ﬂa(h;aﬂeyhesevﬂtaeﬁyMFrlanddxm@ Conpounds of formul a
(la) are those_ wherei

enmbodi ment apﬂ@eﬁen?%‘fcﬂlgg%tl’ 916 44%‘]?FFP@HW?%‘I;]'§PVIQH}?E(11H‘3 Compounds of
0HRY i ﬁreocf'lose whereinm =0, and q = 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those whereinm =1 and q = 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (I2) are those whereinm =0,p=0andq= 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (I2) are those whereinm=1,p=0and q =0.

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ta) are those wherein R; is -O(C;-Cs alkyD).
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fornmula (la) are those wherein m= 0. In another
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

w@eomowias of fornula (1a) are those wherei n PCEHU$2003/086742

anot her enbodi nent, the _
4- Tet r azoliy hncth@haibpdphaes the ¥ riet@ostpbdptenydpipeddine Compounds of
formula (la) are those wherein m= 0, and p = 0. In

formisdp) aspdinge whgren Rpis -Ci-Cs alkyl.

4-Tetrazo - liRi perd.dir o)1) inefi@h B ot ds of
(la) are t[%%%ogﬁ%glg%ﬂﬁhé}nﬁ;hghg%g%@p%m%ﬁg g{lghier OHpOUREs o
feetos{Iapat thdsbe/hérelieRs B2NH(C1-46; pllei)ydrpNGEr-Cdiatkeyl)..

Conpounds _of formula. (la)_ are those rein. m= O

and q = 0 In gupthey Wﬁé?ntéhﬁéﬂf%ﬁ?l}’l'm enylpiperidine Compounds of
4- T Lwl -4- 0 ke dhney Ggpounds of  formul a
f?lr%%g?ﬁﬁfﬁ%ossé“&ﬁggeﬁ%lkﬁi%%’ld%lh&q ="0. In another

enbodi menty atdiBerdnieidiragn) the 44Fgitaeslyl-piphenylpipagdine Compounds of
Compounds of formula (la) are h&gse wherein m= 0, p
fernpilada) e thage whereimBe KeO(Eirbodls¥ont , t he

4-Tetrazokyl - |10 perk dir ll ineld@ine C ds of
formula ( a%mcﬁfrlgk?[ﬂ%ggh ’eﬂpgflnnleertﬁgg&?pwgﬂgn}g&gﬁg ge:ogpoun 50
forimAD JhNae tiesso et R ist 408-Cs alkyl.

4-Tetrazol yl - 4- phenyl pi peri di ne Co Hn%s qf. f.or a

(la) are thaadheraptadynes, the 4- ’azc_Ti%?’ -phpnylgiperigine Gompounds of

[ ' - Hh .
QLY il S DS WiRhetn RoR NHGoGy aligi st NCr Lol
(la) are Thasahsheiidimé?, the 4-TatBE1elgR4phkyylpipedi@ingWOompounds of
2004/ 046132 PCT/ US2003/ 036742 I n anot her enbodi nent,
fonnla (Ixbare shase yhemipRe ifApi peri di ne Conpounds of

formula ( ﬁ%ﬁ%ﬂ%ﬁﬁg&%@ 0rdRazb51-2 Shefpetitine dotpounds of

anot her e

fémiigh (Tay sk Yhosé whieesiy Rpiisp€i(O)iNHe, (@NHIOH, of(O)NoHEw(G alkyl), or
él aﬁare those wherein R2 is -NH(C1-C3 al kyl) or

-CARR (@Catlleyl)y 2. 5 I n anot her enbodi nent, "t he

4-Tetr azolyl - 4 ohenvd PR fndist )Yr ek ds of
(la) are t Srslcgthv\her e(%dﬁhh%’ ﬂ|hg 4”§ert8981%FH%|§nﬁg}peﬁlﬁzﬁ1€}dr@ poTnEs 0
familh ¢h) sehioske trtein Rhds -C(O)N(CHs),.

20 o B 6 4 G RE R bipeti T apounds of
( s
fﬁﬁ%@? ?%% %F?‘?éjslz %E)ﬁ eer%l/ Pb ?Sp'gr(P&I?I %%HzgoHn%zd unds of 10

formul a (llaxnéther dnhingkmedtethe AT dRBizolyl-4 Phefifpiplekiine Qampounds of
anot her enbodi ment,. the

farmmalp (lay e phose Wisesiy Re i< CNRE fonpounds of  formul a

(la) aret | imBR, 8 4 13-l Yibiperi@ine C ds of
(LTS SR, 3 DL L tktbentoe Compounis
férmTelh (Jay sleythosé vitteesiy Ry i p«(OJNHECHgUHguUNnds  of

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

formula (I2) are those wherein R; is -COORy.

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

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein R; is -(C1-C; alkyl).
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formula (la) are those wherein RL is H 15 In another
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

w@eomowias of fornula (1a) are those wherei n RIT/1S2003/036742

-C(ONH2, -C(ONHOH, -C(ONH(O-C4 alkyl), or -C(ON
(C1-4 al Kﬁ/hﬁo?ﬁheﬂeﬁqb@ﬂﬁhéiﬁ I the Whiettiapaipl-4-phéreylpiperidine Compounds of
4- Tetrazol yl - heny| pi peri di ne Conpounds of fornula
fc(rrral)laﬁa)ear@ﬁts@@ iERNISRL is -C(ON(CH3)2. 20 In

anot her enbodi nent, the

4-Tet razol yl - 4- phenyd pi pgfHakne Conpounds of formula

(la) rethose wher e n |S-C(O)I&(CHZCH3)2 | ©

anot h X &N b

N
4- Tet Iy Rghenyl pi peCHY) ne ConCp Qr for a
(1a) are)TTTose wher ei n ng)-C(O)NHCI—B In anothg]r'L/

enbodi nent, the 4-Tetrazol phenyl pi Eerl di ne
Conpounds Ipanothe emhqd:un@lt(%aﬁ Tatazelibdwhamdpigerding Gogipounds of

h h
f%%“g &gﬂz%%ﬁ)wﬁ]ﬁreeﬁ% %)e??r gegg %‘oﬂ@ound; gf formul a
(la) are mﬁﬁcﬁhmﬂﬁ‘idﬁnﬁik the 4-130@R4Ly]-4-phamdpiperidine Compounds of

enbodi ment, the 4 -Tetrazol yl - 4- phenyl pi_peri di_ne
fgompo (Jaxare iose M&xerﬂym Ary(is @h eraa}flenaph@éfﬁ apfheyleprphepanthryl.

- CHO. 30 nfmﬁﬁ zn %‘QQ&'ﬁ{’gﬂtTe& &l 14 I?(}jlenylplpe?dme Compounds of

4- Tet r azol p| petridi ne or mul

fénfola AR Fark HRSE wﬂeﬁdﬁ@ AR, RL(5- %0 7113Nmﬁdﬂeda ihetebeityl.
enbodi nent, the 4-Tetrazol yl - 4-pheny] pi peri dj ne

Conpounds I@ﬁnoth@rqimoﬁhf(lﬁé)t 8 el 461 RBFBYIHPRAding Compounds of
fg{(m.ﬂ[%@) 0&23 P@e{en\/& QQ%SQ%tl,@%ltﬁ%é U%%Qéﬁogl%ﬁﬂg I'n

4- Tet r azolpy bnsth@heibddphee] the M%tﬁ@ﬂlpb@ﬂﬂsmﬂ@peﬁdmﬁ‘(ﬂompounds of
(la) are those wherein R is zr 0.0 01 01
fotnpda (IaHpy thage where@m Args mhenyl naphthyh spfheyl @m?wﬁml

h
e 4 TRl 3RO 08, TSRl Componso

ol 19 e Kt thds8 mﬁauh @, eyigediomemntmbtied) heteroaryl
4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of 8 m.&l
(1a) are Uhesetherrsbadiment) the 4-Tategglyl-4phepylpiperidine Compounds of

Bl Vi s SR 5 b EREA Bk SRERRRIOTPRL ekl
g Ie ?ér g; reyltm @ﬁ&h&mﬁmdmnéﬁtl thie 8- Te(tﬁzonyb@hmﬁp@m'dme Compounds of
formula (Ia) are those wherein Ar;.and Ar, are phenyl.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein Ar; is cyclohexyl.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein Ar; is cyclohexyl and Ar, is phenyl.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G=H, and p = 0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G =H, and q =0.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G=H, and m = 0.

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

formula (Ia) are those wherein G=H, andm = 1.

15



10 I n anot her enbodi nent, the
4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula

W@ b@)/oar1e2 t hose wherein Arl is substituted w tPCDNS2008/036742
nore R2 groups. In another enbodi nent, the

4- Tet r azolnydnothep bmbydipiept thed - eﬁ@ﬁwdjn@Y@Peﬁ%m%PlapoundS of

rala ) reshopmHEIAE g1 A b BT RBY: SRAGHR RNt | the
4-Tetraz Ot_r}/%noﬂle?g X&B{eﬁﬁ &h@%ﬁ%@%ﬁl@&lyﬁlﬁpeﬁkﬁm Compounds of

fornmula (Ta) are ose wherein Are 1s -(5-t
fotmiBo raeehhobetvheroar § = H) m=natdher denbodi ment t he

s IS e O OO e G pouncs o

Qt mhepireat , the
foggﬁlﬁt@ %%BQ@WB Igln pl%gél ?I ne Conpounds of formula

(la) are hhmﬁﬁlenﬁenmedmneﬁt Ithe 4-Hietrazalgl- lhp}@eryhgpmdlnqgomﬁounds of
anot her embodi

oqummla (13 z"é??losﬁngﬁréﬁkl pi e?f&rﬁ‘éd’@o_n‘bounds of fornula

(| a) are lthd §-TeuazIEXBh aidihé€bmpounds of
enbodi mnw%ﬁh&%ﬁﬁ%gﬁ%ﬁ ﬂ)l/é 4- phengll p?p%nry:l%l}pne P

10 féonmboliadse tfose herid @ <(Hay) =4% end Ansandviie eed phenyl. | s

%gl Zh%ﬁ?ﬂ;{]ﬂd‘%@re%bba’é‘%ﬂ? 3*4?36 efefd R%%Itfn%lggljl‘ﬂﬁgfggmpounds of
forn gﬁgﬁg %rgr)ogé‘%elteﬂf’@e: MWheLe), § =D, znltlmand p = 0. In

4-Tetr azo[hyhnc#h@mﬁﬂ)pﬂpnqm,rthdAfT@melo@-mh@l}éplpelﬂ@ﬂﬁﬁpﬁlpounds of
(la) are those ere I n anot her
f@’ﬁﬂ)%lﬂ?ﬁeﬂ?t hosg & grqré ﬁo?yl 58 ‘ﬂé’ﬂ;‘}%. Tperidine
15 Conmpounds It? otﬁ&remﬂoﬁuﬁélﬁ‘) th@ &€ e&ﬂﬁ@&?l-ﬂ\?ﬁé@lﬂp@ldmeCompounds of
and m = 0. I'n anot her ‘enbodi nent

fékmbd (Ia)zarb yilosd swihlereiry G I:Iep i), ne= Comd i died A1 are gherila

(la) are those wherein

004! 0461 IR ETBEPTsaha s TRz ep Sl Beridins {Compounds of
Iﬂﬁna p%f%r% ﬁfo% Wiefipbenyl i B g @—fdo ne =@ AROWRHE AT, are phenyl.

are those wherein = H and Arl and Are
ar e phenyln a]hcrtharmnﬂmdnnﬂrwhd Af@mazolyhérphenylplpendme Compounds of

20 4 Tetr Zarpﬁllgﬁgg“&ﬁ %erLﬂé &orgpof; 86‘? ax&fgfgr%ﬂéﬂhenyl

anot her € ﬂEaTeEerolyl 4-phenylp eridine Compounds of formula (Ia) have
4- Tetrazol yl -4- phenyl pi peri di ne Ogrrpoun ds of fornula
tlﬁdﬁ)loﬂirfgdtﬂmnﬂmev\hereln G=H p=0, and m= 0. In

anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi_p&

(la) are those wherei n
anot her enbodi nent, C
4-Tetrazol yl - 4- phe

{ di ne Corrp @Nd for mJI a
H, andﬁ %’I- .

Ri pgri grme Co unds of 10

formula (la) are 0, and Arl
and Are are phenyl.
are pharmaceutically acceptable salts thereof,
25  wherein G and R, are as follows:
Compound No.: G: R;:

AAA -H -H
AAB -CH,C(O)NH; -H
AAC -CH,C(O)N(CHz)2 -H
AAD -C(O)CH,NHSO,CHj; -H

16



I n anot her enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of fornula
W(Q b@y/oar182 t hose wherein G=H, p = g = 0, ardr/Is2009036742

| n Qr‘\nf hr\r faNaaa¥a¥all +he

CIIUUUI IIC IL, LAY

4- Tetr a2dAl| - 4- pheny! pi pe(ﬂfﬁ)zGKOprounds of formith

(ta—are those wherg O, and m :HL.

15 I n addtther enbod rren‘t(Cth)nQ((g)N(CHs)z

(12) o1 8A%0se wner bi HARONCHIRHSGRI 10" g " 14

and Ara,are phenyl.|In angg E‘e e(?ﬁodi nment|, the IH
4-Tetrazol yl - 4- phenyl pi perrdfne ?mmmd of fnr mula
(la) aresAhose wherein G-GHJC'}O;)@H:ZCQB =10, ni =

and Arl and Are are nhnn\/ _— |n gnnflgr \.lbudllcr\t, the

4-TetrazoAyl - 4- phenyl pi pe(GJHi)EtéOgZIﬁpounds of 20 -
r-a—(t+a)r—are—thpse—wherern—G = O, g =0—_m

= 1, andA| and Are ar Chhdei: CHzCHaustrative -H

S VD)

4—TetTazol yl-4-phenyl pi peridin ounds of Ttornul
(1a) ha¥’Lthe fol | bwi ng é¢ﬁz)e§9% 3NN, NG N it

are phar, eutically acc(?:g_# ?lade bhs thereof, 25
i ECHES - R

wher ei n nd R _are No.: G

AAA - Hay AAB - CHRC(O'N g@ﬁ@ O N( CH3) 25 H
AAD_- C( O} CH2NHSOR2C C( ) K-@Hﬁ nnAlnAm( ) NCCHB) 26

PCT/ US2003% 036742 AAE =(@H;mce)zwﬂg “H| AAF H

(r‘l_l')) ')C(h) I\llr*uo)z H I\I\f" C(r\\/r‘llﬁ\gﬂ{@hlm —H AAH

-CH2CO2@HSP - H  AA CH?C(ECHZSIDB\THH AM-(CI-IZ)ZC(ICHB

—H—AAK—=(CH2)2CC2C - (CH2) 3QOZCH3 - H M

- (CH2) 3 QH2CH3 - H AAMCI(I@%‘K@&)@B -H

AAR -(CH,),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 -CH,NHSO,CH; -C(O)NH,
AAX -(CH2)C(O)NH, -C(O)NH
AAY -(CH,),C(O)N(CHz), -C(O)NH,
AAZ -(CH,),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 -(CH,);CO,CH; -C(O)NH,
ABF -(CH,);CO,CH,CHj _C(O)NH,
ABG -(CH,)4CO,CH; -C(O)NH,
ABH -(CH,)4CO,CH,CHj _C(O)NH;
ABI -CH,SO,NH, -C(O)NH,

17



AAO - (CH2) 4CORCH2CH3 -H AAP - CH2SCRNH2 -H  AAQ
-CH2SO2N(CH3) 2 -H AAR - (CH2) 2NHSCOR2H -H AAS
wo em;@mozcm “H AT -H -C(Q NH2  AAU - CHRB(TRIGR3/036742

. CLNHSGRES - C(0) N2 Aﬁcﬁzqmszﬂexzq ) NT - O ) IO,
’ C( O) N ; 2CCON -_ k,é%é NH2 /-V-\LB'B UE’H)Zéngbw NH2
(qcﬁ)zg\l 2 Bcc_réc% 0 Nﬁﬂé@l%ﬁ j 300905 - o Ty N2
ABE - ( CORCHRCHE - O( O) NH2_ ABG - ( CH2) 400203 (0, CH,
BH - (CH2) 4COPCH2CH3 (‘1 n\ NH? AB|
- (02) 2 MHOR !—In- =) \IH% | mﬁ?x&\C{Om@mM—ISOZCJ—B O O-KIGRCH;
TEHZ-CI(IFIOWKJ\—E;)Z 78'&; o C(AH N:@@Eﬁﬁ:iﬂscﬁo - CoEEaEHs
T oecre Al@s -0 (Ero) o) SN NEep g | BT -COCH:
- CHECR G, - CO2CHs L(CH,);C(O)N(CHs), -CO,CH;
ABS -C(O)(CH,),NHSO,CHj -CO,CH;
ABT -CH,CO;CH; -CO,CH;
ABU _CH,CO,CH;CH; -CO,CH
ABV -(CH,),CO,CH; -CO,CH;
ABW -(CH,),CO,CH;CH; -CO,CH;
ABX L(CH,);CO;CH; -CO,CH
ABY -(CH,);CO,CH;CH; -CO,CH;
ABZ -(CH,)sCO;CH; -CO,CH;
ACA -(CH,):CO,CH;CH; -CO,CH
ACB -CH,SO,NH, -CO,CH;
ACC _CH,SO;N(CHs); -CO,CH;
ACD -(CH,),NHSO,H -CO,CH;
ACE -(CH,),NHSO,CH; -CO,CH;
ACF “H _CHO
ACG _CH,C(O)NH; _CHO
ACH _CH,C(O)N(CHs),; _CHO
ACI -C(O)CH,NHSO;CH; _CHO
ACT -(CH;),C(O)NH, -CHO
ACK -(CH,),C(O)N(CH:); _CHO
ACL _C(O)(CH,),NHSO,CHj _CHO
ACM _CH,CO,CH; _CHO
ACN -CH,CO,CH;CH; -CHO

18



ABU - CH2CO2CH2CH3 - CO2CH3 ABV - (CH2) 2CO2CH3 - CO2CH3

ABW - (CH2) 2CO2CH2CH3 - CO2CH3  ABX -
WO @02@K332 ABY - (CH2) 3CORCH2CH3 - CO2CH3  ABZ

ACA L LD\ A D

( CH2) 3C02CH3

Pt TaY AMA-A

(CH2)-4EEREH3—CEREH3 EHR4CERPEHRGHS
ACB - CHASI2NH2 - CO2[CH3 A(@Hbf@@slﬁz\l( CH3) 2 COQCHSCHO
ACE -1 AGD A0G - o0 O MR R - 20 O) N CLE
G0 A8 Q(C(Cgl)z%NO) N gt o (9P 249 Nero
S RS | 15 IS0 BB CS || OO ANCHO
PCT U008 036742 OO - (ERMOORTIO O} ACP _CHO
- (CH2) 30@CHRCHS - CHO  ACBL)IOHFHCRCHS |- CHO  ACFCHO
—(CH2)4CRCH2CH3 —C ACU = CH2SO2NHZ —= ACV
- CH2SO2M@H3) 2 - cHO Acw —~£EBYPANHSsO2H - gHO Acx -CHO
~(CF2) ZNp2CHS - CH ACYCHHOZQRICHO)CZ CHeC(O NP2 0%,
ACW ~(CH,),NHSO,H -CHO
ACX -(CH,),NHSO,CH; -CHO
ACY -H -CN
ACZ -CH,C(O)NH, -CN
ADA -CH,C(O)N(CHa), -CN
ADB -C(0)CH;NHSO,CHs CN
ADC ~(CHy),C(O)NH, -CN
ADD -(CH,),C(O)N(CHz), -CN
ADE -C(0)(CH,);NHSO,CH; -CN
ADF -CH,CO,CHs -CN
ADG -CH,CO,CH,CH -CN
ADH ~(CH,),CO,CH; -CN
ADI -(CH,),CO,CH,CH; CN
AD] -(CH,);CO,CH; -CN
ADK -(CH,);CO,CH,CH; CN
ADL ~(CH,)4CO,CH; -CN
ADM -(CH,)sCO,CH,CH; -CN
AND -CH,SO,NH, -CN
ADO -CH,SO,N(CHs), -CN
ADP ~(CH,),NHSO,H CN
ADQ -(CH,),NHSO,CH; -CN
ADR -H -CHs
ADS -CH,C(O)NH, -CH;

19
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ADA -CH2C(O)N(CH3)2 -CN ADB - C(O) CH2NHSO2CH3 -CN ADC
-(CH2)2C(O)NH2 -CN ADD - (CH2)2C(O N(CH3)2 -CN ADE
WO G{0Dp§aabR) 2NHSO2CH3 - CN  ADF - CH2CO2CH3 - CN  BOBUS2003/036742

— CH2 CORCHR-EH3—EN—ABH—(-CH2)- 2602 EH3—ENT—ABH
-(CH2) 2@&MWCH2CH3 - ON ADCHQC(IBW(QEGECI-B CN ADK -CHj
(CH2) 3CRCH2CH3 = CON—ADE = (Cri2J 4CCp -[CN——ADM
- (CH2) 46B1EH2CH3 - ON Aﬁ@)@@@@&ﬂ@h CN| ADO -CHs
- (Gro) 2R D0 - ADR RGNS - Gloo o e “ S
- crocy AR )y 2 - 4l RN e ot o A"
- (C2) 26N - O A‘@f‘))@'z'mﬁ%ﬁcﬁgmi O A
- CH2COR@HPCH3 - CH3 - (CHRJOGUHCH3 - CH3  AEB  -CHs
(eHp)2ccPEHREH c AEE—{-€HD) ou.zu-b —CH3—AED
- (CH2) 3G@LH2CH3 - CH3 A@{ﬁ -CH3 AEFCH;
(O AQECreTs = -(CH,),CO,CH; -CH,
AEB -(CH,)2CO,CH,CHs -CH;
AEC -(CH,);CO,CHs -CH;
AED -(CH;);CO,CH,CH -CH;
AEE -(CH,)4CO,CH -CH,
AEF -(CH,)4CO,CH,CHs -CH;
AEG -CH,SO,NH, -CH;
AEH -CH,SO,N(CH;), -CH;
AEI -(CH,),NHSO,H -CH;
AEJ -(CH,);NHSO,CH; -CH;
AEK -H -C(O)NE(CHs) -
AEL -CH,C(O)NH, -C(O)NH(CH)
AEM -CH,C(O)N(CHz), -C(O)NH(CHs)
AEN -C(O)CH,NHSO,CH; -C(O)NH(CHa)
AEO -(CH,),C(O)NH, -C(O)NH(CHs)
AEP ~(CH).C(O)N(CHs)2 -C(O)NH(CHs)
AEQ -C(O)(CH,);NHSO,CH; -C(O)NH(CHy)
AER -CH,CO,CHs -C(O)NH(CH;)
AES -CH,CO,CH,CH; -C(O)NH(CH,)
AET ~(CH,),CO,CH; _C(O)NH(CHy)
AEU ~(CH,)2CO,CH,CH; _C(O)NH(CH;)
AEV ~(CH,);CO,CH _C(O)NH(CH)
AEW ~(CH,);CO,CH,CHs _C(O)NH(CH;)
ABX -(CH,)sCO,CH -C(O)NH(CHs)
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AEG - CH2S2NH2 - CH3 AEH - CH2SO2N(CH3) 2 - CH3 AEl

- (CH2) 2NHSC2H - CH3

AEJ

- (CH2) 2NHSC2CH3 -CH3  AEl -H

O B e Dy A e B30T
-0 NH(A(E’B) 7 AEO - J’c:éli(féfmmnﬂizcm) NH( cle) UL—E%DP)NH(CHa)
: \C(bg)éé éﬁz@é mwéﬁs UKC(U)O;IH Fot NﬁZER CH2002(:H§(0)NH(CH3)
- (CH2) 3 CH3 -C{O) NH(W @ (CH2) Amrﬁn%)NH(Cm)
5t 5 18 Do s S0 o5 e,
- G( O NHABB)  AFA - ,stoe N CHSHZ - O(O) NH([CH3) ~ AWB)N(CHa),
TO L) | AED {1 - G OPHE L ﬁ%::%ﬁgmm(cm
-UONUHs)Z AFF -

: g(( co)g c SZC'A_E' i _Ct 8@(%@;%;)&@3&{( L O)Zﬁg 8%8%@6%((:1{3)2
- C(O) ((CHZ) 2NHSQ2 CH3 ﬁ%@g&@gﬁk’ cw?y(o)ﬁfém)z
-C(ON(GHEy2 AFL - CHZCQ%%&@W N( CHS) 2 _.C(O)N(CHa),
AFI -(CH2),C(O)N(CHs3), -C(O)N(CHs)2
AF]J -C(O)(CH,),NHSO,CHj -C(O)N(CHb),
AFK -CH,CO,CH; -C(O)N(CHb),
AFL -CH,CO,CH,CHj -C(O)N(CHs),
AFM -(CH,),CO,CHj -C(O)N(CHs),
AFN -(CH,),CO,CH,CHj -C(O)N(CHs),
AFO -(CH,);CO,CHj -C(O)N(CHs),
AFP -(CH,)3CO,CH,CHj -C(O)N(CHb),
AFQ -(CH,)4CO,CHj -C(O)N(CHs)2
AFR -(CH,)4CO,CH,CHj -C(O)N(CHs),
AFS -CH,SO,NH, -C(O)N(CH3),
AFT -CH,SO,N(CH;), -C(O)N(CHa),
AFU -(CH,),NHSO,H -C(O)N(CHz),
AFV ~(CH,),NHSO,CH; -C(O)N(CHs),
AFW -H Q
—C—N  N—CHjg
AFX -CH,C(O)NH, QI
—C—N  N—CHj
AFY -CH,C(O)N(CHa), Q
—C—N  N—CHj
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AFM - (CH2) 2CORCH3 - C(O) N(CH3) 2 AFN - ( CH2) 2C0RCH2CH3

-C(ON(CH3)2 AFO -(CH2)3CRCH3 -C(O N(CH3)2 AFP
WO C@HRYA@O? CH2CH3 - C(O) N( CH3) 2 AFQ - (CH2) 4CO2BBUS2003/036742

LI\ D

2—AFR ACOPCHZ CTO N CH3) AEFS
G SOAFER - (O N(( ﬂ(OA@ﬁzNﬂgtgi@éN( CHB) 2 ?ig
-C(O N(CH3) 2 AFU - (CH2)2NHSOZH -C(O N(OH3) —GFN,  N—CHgs
- (CH2) 2NHSO2CH3 - O)N(CH3)2 AFW-H [--) -C N% -
AFX - O N2 7- 4\ C(O) N(OH3)
-G \NA 21 W0|2004/ 8@%@%@@(@2003/ 036321 AF _CH3
- C( O) CH2NHSO2CH3 Ciii\ “C NJ -CH3 AGA | (CH) c[\'
O-CN\--] NCH3 AGB - ( CHR2) 2C( O-N(CH3)} 2L O0——E—
AGC - C(,QsCH2) ZNFB(ECFB(c@IZOZO(O)IQ‘(M)ﬁkB AGD <|3 /—\
- CH2CO2CH3 O /- -\ CH2CoR O N—CHj;
-GN NCH3 AGF - ((,H2)2002CH3 0/ \ -C NN -CH3 AGE/
(CHR)-2CEREHREH3—O 5
AGC -C(O)(CHZ)ZNH802CH3 C
—C—N  N—CHg
AGD -CH,CO,CH; Q
—C—N  N—CHg
AGE -CH,CO,CH,CH; Q
—C—N  N—CHjs
AGF -(CH2),CO:CH; Q
—C—N  N—CHj
AGG -(CHz),CO,CH,CHj QI
—C—N  N—CHjs
__/
AGH -(CH;);CO,CH; g /\
—C—N  N—CHg
__/
AGI -(CHz)3CO,CH,CH; QI
—C—N  N—CHg
\__/
AGJ -(CH,)4CO,CHj QM
—C—N  N—CHjs
__/
AGK -(CH2):CO,CH,CH; Q
—C—N —CHs
__/
AGL -CH,SO,NH, QI
—C—N —CH,
_/
AGM -CH,SO;N(CHs), QI
6N N—CHg
_/
AGN -(CH,);NHSO,H (I?
—C—N N_CH3
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AGH - (CH2) 3CORCH3 O

- (CH2) 3CCRCH2CH3 O /- -\

-CGN\V.J NCH3 AG
-G Nw-CH3 A&

WO QOHRAYACD2CH3 1Cl /,-\ -C NN -CH3 AXK PCT/US2003/036742
. /r‘u’)\ Ar*mr*uﬁclus O II \ r* \|\\= G—B /\& 'CHZS@NHZ O
C - -NAGO-CH3 AGM - CFQ—SEHN@NHSWCH@ [-FV - &N
N-CH3 AGN - (CH2)2NHSO2H I Cl /--\ -G N-/| - CH3-C28 WO N—CHs
2004/ 046132 PCT/ usz D03/ 036742 AGO - ( CH2) RPNHSCR2CH3
/--\ G GP[-H U -CN _AGQ -CFR(O N2 O 5-C N
)N(CH3)2 O -CN - C(O) CH2NHSC2CH3I O
-C—N AGT - (CH2)2C(ONH2 0 -C- N AGU —C—N
- (CHR2) 2C(O) N(CHB) 2 -CN_AGV - C(O (CH?) 2NHSOPCH3
-GN A%QCHZCQZCHS O  _CH,C(O)NH, (I?
—C—N )
AGR -CH,C(O)N(CHz), 9
—C—N >
AGS -C(O)CH,NHSO0,CH; Q
—C—N >
AGT -(CH,);C(O)NH, 9
—C—N )
AGU ~(CH,),C(O)N(CH3), 9
—C—N >
AGV -C(O)(CH,),NHSO,CH; Q
—C—N )
AGW -CH,CO,CH; Q
—C—N >
AGX -CH,CO,CH,CHs Q
—C—N )
AGY -(CH,),CO,CH; Q
—C—N >
AGZ -(CH,),CO,CH,CH3 Q
—C—N )
AHA -(CH,);CO,CH; 9
—C—N )
AHB -(CH,);CO,CH,CH; Q
—C—N )
AHC -(CH)4CO-CH; 0 D
—C—N
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-GN AGX -CH2C2CH2CH3 O
-GN AKX -
WO ChHoM04ABB -

- (CH2) 200RCH2CH3 0
- (OH2) 3CCRCH20H3 O - G- N AHC - ( CH?) HOORE}B3/036742

-GN AGY

-GN AHA

- (CH2) 2002CH3 O
- (CH2) 3C02CH3 0

SN=—23 WO 200471 046132 PCT/US 36742 AHD (o
-(CH2)4°¢@CH2(:H3|< - Gi2) RNH2 O -C- I ABF
-CH2S2N(CH3)2 1 Cl | -C-N AHG - (CH2) 2NHSC2H 0 -TEN
AHH - ( CH2) 2NHSCRCHSB ICI -CNAH -HO /~ -CN__AH]
“CRZCQNEZ 9 7~ -GN c@é{é C(O N(CH3) 2 OCl
-GN, F . (O CH2NHSO2 N, AHM — 8N
_(CH2) 2C(O NH2 9 < >

AHF -CH,SO:N(CH;), Q
—C—N
AHG -(CH,),NHSO,H Q
—C—N
AHH -(CH,),NHSO,CH Q
—C—N
AHI ‘H o @
—C—N
—
AHJ -CH,C(O)NH, Q <j
—C—N
—
AHK CH,C(O)N(CH3), 9~
—C—N@
—
AHL -C(O)CH,NHSO,CH; 9~
L0
—
AHM -(CH,),C(O)NH, 9 <j
—C—N
—
AHN -(CH;)2C(O)N(CHz), 2 @
—C—N
—
AHO -C(O)(CH,),NHSO,CH S~
—C—N<:|
—
AHP -CH,CO,CH; 9~
—c—NG
—
AHQ -CH,CO,CH,CH3 9 =
23
—
AHR -(CH,),CO,CHjs
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“CN, _ 1 AHN-(CH2)2C(ONCH3)2 O, -GN, , AHO
(O (TH2) 2NHSO2CH3 ~ /, -GN, , Mp - CH2CO2CH3 O / ~
WO BRl0461AHQ - CRORCH2CHE O -GN, AFR - ( OH2) 20CRCHB0@36742

')/I \I\ﬂ ')f\f\/ll ﬂ/IR1 Q') Df"l'l I |c')nn01 f\’)ﬂ?/l') I\LIC

f‘ll\l

- (OH2) 2GKHEH2CHS 0 |- C- I\[CH;%GJOZ(IFGGZ‘L;SC@CI-B 0\ Cp
AHU - ( CH2) 30C2CH2CHB 0 ~~ -GN, AHV - ( CHR) 4CCRGHE-ON
-C-N,  AHW - (CH2) 4002CH2CH3 O /\ -GN, AHX - CH2S2N
0/~ - ARY - CH_SOQN( — AHZ
J (o) 2N FoH 0 /< | ((‘Q?Ip?ﬁgeéﬁyzmscecm 019 /~
-GN, AIB-HO /-\ -C—N ~JO AC-CHC(O NH 07GTN
AHU -(CH,);CO,CH,CH; Q ~
—C—N<:|
—
AHV -(CH,)4CO,CHj 9~
—CN_|
AHW ~(CH3)4CO,CH,CH3 Qe
—CN_|
AHX -CH,SO,NH, e~
—C—N
\—
AHY ~CH,SO,N(CHs), Qo
—CN_|
AHZ -(CH,),NHSO,H QA
—CN_|
ATA -(CH);NHSO,CH; 9~
—CN_|
AIB -H ——ﬁ-—N/_\O
__/
AIC -CH,C(O)NH, ('(?; y /—\O
__/
AID -CH,C(O)N(CHs), _@_N /——\O
__/
AIE -C(O)CH,;NHSO0,CH; g N/—\O
__/
ATF -(CH,),C(O)NH, _@_N/——\O
__/
AlG ~(CH;)C(O)N(CHs). @—N/_\O
__/
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-CNO AD-CHRCONCH3)2 0/-\ -CNO ATE
-C(O CH2ZNHS®2CH3 O /-\ -GN 70 AIF -(CH2)2C(ONH O
WO 2004/04633N Al G - (CH2) 2C(O N(CH3) 2 0 /-\ 25 WD PCT/US2003/036742

')nn/l/ n/IR1 ’2') Dr‘TI l lC')negll 0367/|') AL-H r*/ r\\ / Lh) ')I\Il B@CH?)
0/--\ IH-CNO AN -CEB@EJRESOICH; GN O Al K I\
- CH2CORCH2CH3 / \  {C-N JO Al K - (CH2) 2002[CH3 O +—C-N
-C-NO AL -(CH2)20RCH2CH3 /--\ -GN JO| Al M
—(CH2)3CORCH3 O /-1\ -L—NbﬁépN CHZ) 3UZCHZCH3ZL O T
-GN 70 O - (CH2) 4002CH3 Y2 3.C-NO | AP /T \
- (CH2) 4CORCH2CH3 O [--\ -G NO Al Q - CH2SNH2 /=YC—N O
-CN,,OAR-CH2SOPN(CH3)2 / \ -CNZ70|AS —
- (CH2) 2NglgoeH /A -CH,CO,CH;CH; ('3; =
: \_J
AIK -(CHz)zCOzCH;; PCI N/_"\
\_/
AlL -(CHz)gCOzCHzCHg, 9 N/—\
\_/
AIM -(CH2)3C02CH3 9 N/_\
\_/
AIN -(CH,);CO,CH,CH; 9 N/——\
\_/
AIO -(CH)4CO,CHj3 (IC? N/—\
\_/
ATP -(CH2)4002CH2CH3 _@ /—'\
\_J
AIQ -CH,SO,NH; @ /—\
\_/
AIR -CH,SO,N(CH;), @ N /—\
\_/
AIS -(CH,),NHSO,H @ N/—\
\_/
AIT -(CHz)zNHSOzCH3 _@_N /_\O
__/
ATU ~(CH;);NHSO,H -H
ATV -(CH»);NHSO,H -C(O)NH,
ATW ~(CH,);NHSO,H -CO,CH;
AIX -(CH,);NHSO,H -CHO
ATY ~(CH,);NHSO,H -CN
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10

15

C-NO AT -(CH2) 2NHSCR2CH3 O -C-NO Al U - ( CH2) 3NHSC2H
“H AV -(CH2) 3NHSOR2H - C(O) NH2 Al W - ( CH2) 3NHSO2H
WO GO2OKA32 Al X - (CH2) BNHSQ2H - CHO Al 'Y - ( CH2) 3NSORBR00DMGT42

—26-\WD-20041-046132PCET/ uocuuo/ 036742 ArZ - (CH2) 3N H
-CH3 AJK - ( CH2) 3NHSO?H @i WAM-(CHZ)SNHS

R, o RSB el § o ONICE

-(CH2)3 2H 0 / -4\ Co;yﬁgun%?g%ﬂlgbeﬂpr esent i nvm)mg(lgh)z

further conpasses avinag t f ormul

NAN" N e mMN Are|Rl

AfEE B,):NESO H5 (1b andd
pharmaceutically agcept Sg?ezsal tszt her eof V\b,eégNn Ar N—CHj
, Are, RI-R3, G m p and ¢ are as deflned above

. one enbodi-nent—the azo ' T d]
; A—Tet+raz pIIEIIy prpertdine
Conmpoungd¥Dof formjl a (|WH2)BI§%ISQBEG whefein G i?

H.: >
10 I n one enbodi nent, the —C—N
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formul

(th)y—are_those wherein G = C(O)O?4. In o
enbodi mAAE, the 4- 1etraz<§g;7[[2)5 - | pi peridine rtl? =~
Conpounds of —CN _
AJF -(CH,);NHSO.H 9 7\
—C—N 0O
_/

The present invention further encompasses compounds having the formula

(Ib)
N
N\ /N
N\
Al"1 mN \G
(R
Ar2 R1 (R3)p| = ( 2)q

and pharmaceutically acceptable salts thereof, wherein Ary , Ary, Ri-R3, G, m, p and q are as

defined above.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH2)sC(O)OR4.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH2):C(O)OR4 and L= -C(O)-.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH2),C(O)OR4 and L = -SO,- or -SO-.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH;).C(O)OR4 and Ry =H.
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formula (Ib) are those wherein G = -L(CH2)nC(O CR4 and
= -C(O-. In one enbodi nent, the

wd200eu@anl yl - 4- phenyl pi peri di ne Conpounds of PABUS2003/036742

fornula (I'b) are those wherein G = -L(CH2)nC(O) OR4 and

= - SC2- MWrone Sfhodinkdht,ahe4-artragilpefbhedyiisiperidine Compounds of
4 Tetrazol yl - 4- phenyl(gl peri di ne Conpounds of forrralﬁlﬂi

formulagfh argibese Whesria ¢ G-HCH)EGO) AR eptRa=arfa
éﬁb\é\g ‘ﬁggfﬁoﬁgl%ioégéngﬁg Q %%9%2124 Ph&a@ﬂ?gﬁme Compounds of

fopRaYIY Srdthosd Whérdinds (+ bl((H*Iﬁn(I(h)t)Sh wheRe Fn-CE0(C-Cy alkyl).
-L(CH2)NC(OOR4 and R4 = -Cl-Clo al kyl. In one
enbodi nentn Cﬁlﬁ@mﬂmqﬁ&ztm 91162![%?1%%@}3&?1?%}?4’@6 Compounds of

t‘%@@%&h‘is Ot%?&ﬁﬁ el bi(@é&@é&%f&? -GH(C,-Cy alkyl) or

QUEBNECPOY i the 4- Tetrazol yl - 4- phenyl pi perl di ne

Conpounds 0 fornul a b) are those wherein

-L(CH2) " d@@p@ﬁmr efRbods e&t ﬂ@ﬁzﬁﬁ(@g LAt g}ep@yip}pe@ﬁme Compounds of
NI 0 i ment, the

fgrn%léltagﬁﬁgf ﬁhséfwiﬁgernyl pi pg@ﬂ? sunds of formula

(I'b) are tihesethehembbdiment the(@letfk”zobg}lklylﬂmyl)pﬁﬁridir& Compounds of
anot her enbodi ment, the

ﬂnm@h(@é@rwﬂlosﬁ‘ﬁh@ﬁ%%rp&HHRﬂe Corrpounds of fornula
(Ib) are tﬁoa?jg P SRS ﬂ}e Qh DAY HSeridine Compounds of

enbodi ment razo I piper

foanwR YY) Srédthosd WhereindG €l b{):Ha}zeRst hose vvherel nG=
(CH2)2 R5. I n anot her enbodi nent,

4 Tet r azol Juangtheherhodimesat thei ﬁ@e@@b@ﬂm}gzn@hnpq@me Compounds of
niﬁ éﬁ))(d bﬁla&rvgh%reﬁf(ﬁgv\q%ifk-rks - ( CH2) 3-R5. In
4' Tet r azol Wyl andthehenpddimpar, it NTetcopduUnsienglpipdidiraCanpounds of

Ib) are those wherein G = -(CH2)4-R5. | n another
rowldi(F ate thoseewhergigtG 52 K1)-Rspheny| pi peri di ne

Conpounds of 8{1]?{ O Saifok ngg J%rfT%@&%ﬁd-\MJﬁ{eﬁ&Elp%nﬁme Compounds of

- (CH2) 5- R5. n-one €

ﬂnﬁﬁlﬁ(ﬂa@@f@/ﬂhe&@h}ﬁ&}/ﬂ@hp}@]ﬂgg R@ Corrpounds of formula
(I'b) are those wherein 1;(9 e)CQOR4. In
one  enbodione enlbﬁélmﬁﬂféh‘? 47 FrymlnL %ﬁbﬁwllﬁpifé@m?i Chmpounds of

SRERRY 3 bpsd SRR CTRE R SULAGRSOOBRLE 1 © =

4-Tetrazol Mbné-eﬂib@ﬂtﬁhdmlt rlﬁdé HdietrezdDolrppherydpipéridiad Compounds of
fornmula (Ib) are those wherein G = -(CH2)2-COOR4. In
formaule o @raibase whereings TetGHz60HR44- phenyl pi peri di ne

C?gﬂg;]gdéc%ﬁfe eBIbdH n‘?en@,l tﬁg 4@eﬁ&&9§£pﬂ€lﬁﬂﬁb&1&e Compounds of
formula (Ib) are those wherein G = -(CH),-COORa,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CH3)3-COOR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CH)4-COORa4.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CH)5-COOR4.

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

formula (Ib) are those wherein G is -L-(CH;),Rs and Rs = -NHSO2R4.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (Th) are those wherein G =

WO QEHPIA3ILOO0R4A. 30 I n one enbodi nent, the PCT/US2003/036742
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds, of .. foynul a
(1b) are bhosentodinm, t%eA-Te(u@mlylsé’r@@mdplpPﬂdlaﬁ ompounds of

EBRBIIIGE ose FhFR G it Fo{ DR PRRE B RIDIHHRS, C(ONHOK,

- NﬁE@ _CRAdNdoRT (B)N{¢SCRRy1) 28 WO 2004/ 046132
%Cb}/u 2%)0§/0 742 (I% one enb}ét)ji ment, the,

4- Tet r az olnyénetnpingimensi the d Fatragolgbbemdaipsriding Gegrpgunds of

fogr!@g_ r e’ é H_%?%yv\ﬁh Fg!? ’e q§ %%L%%S;gﬁy@?h}g? -SO,NH(C;-C4
N X - mbodi nent, th

S b, TS e Coppoi of s

formul a (Ebyneemebadiroens, Tiedr Betrazalyl-4-phenylpinssidingd ogpppunds of

G S e R o o

4- Tet r azolyy bnderbRimbii P TétReo S Agdengpipefidine@ompands of
(Tb) are those wherein Gis -L-(CHZﬂ" R5 and R5 =
forhdBOEb). art those vhereiroGiifrel( CHy)aRs and L = -C(O)-.

formil a (Tyrasbael Mt THRSePIHRRRBlicink Comppunds of
fopmiutd @)‘ are kbsO WhePOdE MENCH, X, Reand L = -SO,- or -SO-.

4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds_ of fornul a
(1b) are Thoseembastioent, BeidsTetrazpbl#yphepglpipsgidine-Lompginds of

or -SQ>. In one,enbodi nent, the
fw&&@?%qsﬁwﬁ‘r%mpﬁqgeri di ne Compounds of formul a
(I'b) are hesehdheiRidindht The 4-TebrakélyRsphbeylpiperidine Compounds of
enbodi ment, the 4-Tetrazolyl -4-phenyl pi peridine
f@ompo(Thpsre diose fderaih 8 (1fb) are those wherein p = 1. In
anot her egbodi nent .. the B A eridi ds of
4- Tet r azol P@%E%WWBP%ﬁhgﬁn%m%%loﬁ it ggn}gPlpe?%IP ﬁuclognpoun >0
f&ﬁﬂﬂa angaﬂe hiasie Wikesigpa: Parelthaeskbbh @tontoehichRans sttached is in the
I ch is attached is in the (R)-configuration. 20

(Rpcenfigubaionenbodi nent, t he

4-Tetrazol yl - 4- phenyl.pi ri di . f.q
S A R it B fpounds o
AR (1BP are She trreh@f pi=s1 bl thbearboBhtono tf Which &;iioattached is in the
anot her” enbodi ment, the

(8)-dwtfigarasionl - 4- pheny| pi peri di ne Conpounds of formula
(Ib) are ﬁgﬁ&gﬁegﬁdﬁ@ﬁ%}t’:&h% é%&ra%lyl—i-ph%lﬁ%eﬁhfﬁ% lcompounds of

25 I'n_ano
(R o e .

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein p = 1 and R3 is -CHs.

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein p = 1, R; is -CHj, and the carbon atom to which Rj is

attached is in the (R) configuration.
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I n anot her enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula

w@ Tiwi/oarie2 t hose wherein p = 1, R3 is -Cl-C3 al Rgl/pSEnsio36742

the carbon atomto which R3is attached is in the (R
conf i gur at incmottigd einbhodineht) ére 4 FbivatiobydM-phenlytpiperidine Compounds of

4- Tetrazol yl - 4- phenyl pi perl di ne s, of fornmula
formylagiy ardthese Wherrith=g, Ra 18 -G R§3,a§%‘f@q§t he ¢aybemaom {0 which Ry is

+#33 1s attached is in the (R)
e %ﬁ?‘%ﬁ%ﬁyc‘%@g@% 2004/ 046132 PCT/ US2003/ 036742 1 n

anot her enimchothentmbbdienent, the 4- Tetrazoly1—4-phenylpiperidine Compounds of

4- Tetr azol yl - 4- phenyl pi erl di und fornmu .

f@ma)ﬂaa{@ Fhibeee WaeE® rh-ﬁ 5%3 and thegar a‘iomo Wlaﬁ@ Ry ls
@lg&f"iﬁki}?ﬁle% 5(} Eh R3 is attached is in the (9

con n “anot [

Iguration er enbodi nent, the

4- Tet r azol l ond-eptbedinhgit ther 4-TetnezoGdpphengipiphidie Compounds of
fornula(lb%parethose wherein p =1, R3is -CH3, and

forraula{F gre hesswhereikfi TR R3 is attached is in the (S)
confi gur at

4 Tet T azol S10 BRI ARP b TERETE phemyivipgridipe Compounds of
folhylagf at&mo&whaemlm@— 0. In one enbodl msnt t he

4- Tetrazol yl - 4-

f or mul aZ(I Onﬁregﬂiogr %‘I’\%ﬁ Iftgqeﬁa?ﬁ XPE'PH Hﬁ‘éﬂdme Compounds of

[ thazpl yl - 4- phenyl pi peri di ne
%oﬁnng%égsgg}eo?l%\fwﬂer ﬁa (I'b) are those wherein m= 1. In
one enbodi b, emHodmdenTerhe a7letgrold-pipkenylipperdine Compounds of
s of mJJ a (|l ép&ée_ hose wherein m = 0,

Co
faﬁg‘%ﬁ (ﬂgere ti?esq Wheew T8 “the
4-Tetrazol yl 5 e&j}%ﬁ}fﬁé}ﬁ RRE n%ﬂ%z&gmp QH&%%lﬁéndlBQ COHIpBunds of

(I'b) are those erein m=
ferholdi(fh) ate thbkmwheré‘mtm&zbhr;dp#()phenyl pi peri dine
g(n)gpgugdg orqpe%%rg) ltﬁ%ﬁ%retrp;@ysf -p en%rrllgalpenén e Compounds of

ornur(g)%?]k%gwée‘%&g%llﬁ rahgihneoCon'pounds of 20

are those erelrn m=1 and g = 0. In one
enbodi mentln dnoeembodenerndzbé Y Tetrapiigird-phemdpipdidiee Compounds of

Conmpo s of nmula (1b) are those wherein m= 0, p
forreulaz@?areihesew erSWénenlo%TH’l $Et, the

E"l 'kl)')et ;raé O|t loosng \{/i\ﬂ)e Pﬁé}llér?]ft %ﬁé_ I qte%z&?l@-gﬁﬂgg‘piﬁéﬂdﬁ@ Cﬁlﬂrﬁ)@unds of
forraule i) dranthnse whéreindn ¥, paz@hyd g 4~ fhenyl pi peri di ne
_Cg:’rpoogld’s I%Toneg?nrb 1men§ tﬁg 4 aIretrazoqy Sﬁ? P eneyrllgallper:]n ne ICompounds of
formula (Ib) are those whereinm =1, p=0and q=0.

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
formula (Ib) are those wherein R; is -C;-Cs alkyl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein R; is -NH(C;-C3 alkyl) or -N(C;-C; alkyl),.

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

formula (Ib) are those wherein Rj is -Br, -Cl, -I, or -F.
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In one enbodi nent, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (lIb) are those wherein R2 is

WO aXo@h46132 al kyl ). I n one enbodi nent, the PCT/US2003/036742

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 30

formul a (Ilhpnaembodioseat, West-Eetnazalylidsphe@ylpiBeriline/Compeunds of (Ib)
one enbodi nent,, the 4-Tetrazol yl -4-phenyl pi peridi ne
agpthpsrLareBRs is oPHirGs i‘]kl’)l;- are those wherein R2 is

- NH( C1- C3 .4l L= - £ )42 PNgidi of
enbodi ne nthfril 0{5% éﬁlﬂ?@éﬁeﬁg% ﬁ? 4-%’#& r? ﬁ) }bellng%a rid idr11rclae Compounds
60009 (B areahosefwiiemeih & (4 1);-Grakylhose wherein R3 is

-Br, -d, -1, or_-F. 30 WD 2004/ 6131% e g ds of
PCT/ US2003n 086 rbodimenh dhecdrd 6rzobH-phggylpiperidine Compounds o

- - 4- Is are
pirb 1 O e khos PREH R AT R SRYIP O G Ll
enmbodi mentn ohé emBediatent 1ind 4+ Teitazohyd Ay phrnytpipatidiee Compounds of
Compounds of farmula (,Iﬁ‘)0 are those wherein R3 is
formuleglb) preythosegvhegeis Re 18Hhodi ment, t he
4- Tetrazolyl = 4- ' m oddi vbdunds of
(10) are (heideRpamAicRl B4 FbRarRAAS RIRHAReCoM
fod0d (IGP ! thiode)wherdin Ry ie- GIOHNEHL, Te®(Q)NEHH, -C(O)NH(C,-C4 alkyl), or
4- Tet raZO|q¥l|@§_j4_ phenyl pi peri di ne Conpounds of formula
-CIONEnEC4Medl wherein RL is H In one enbodi ment, the

4-Tetrazolyl - 4- ' i e 0 of
formila (I )Onégfglgtgﬁ%{seg{, ejf-g?eﬁ&ﬁl%i Sﬁ%l%éﬁlzd’lﬂébompounds of

fofauD) Wbete théSeY iR, &H-GIRN(QEz)er - C(O) N(CL- C4

al kyl)2. I.n one enbodi nent

4- Tet r azolHong ciphe eBF’ﬁléer4'gtﬁagzoé¥;fﬁimg’iB?ﬁdi?%?ﬁ‘BPQMds of
‘%Eﬁ 2 ' 2. 1
té#é%%?lﬁz%ef}ﬁ?‘ﬁe - %gtl{%é%@%@%%% pi )per [ dinngne

Conpounds Iafone #mbbdinment, ahe 4-0ktranodyltdplsnylhigeraline Gampeunds of
-C(ONCH2CH3)2.. I n qne e ' t, the
fﬂmﬂéﬂﬂgiéﬁeﬁhosﬁ-‘bhféﬁyl%ilﬁég%gﬂhﬁ%onpounds of fornmula

(Ib) are t o j N‘P{é%. iPerfiifre ds of
enbodi mntﬁggﬁg%-gq%e?%zo J3‘/I%-eféll@(r?(rl?elny pi Blleﬂrlfls]%i r11e Compounds o
foanie (Yl arecthosefvaliarein R ; (it H)(CQONE(CHeCE:wWherein Rl is

-C(O NH(CH2CH3) . . 20, | di t, t g
4-Cgl'e% r agoIWIonﬂéﬁhég‘ﬂeg‘Fo eﬁ‘-ﬁ%ﬁ%@?@%ﬁ?&g’%@d@%ﬁ?}%@s of

‘W-i :R1 COOR4. In one

%ﬁﬁ%ﬁﬁkgﬁeﬁﬁéﬁe -%lgltﬁrla{ézz%lcw%ﬁ phenyl pi peri di ne

Conpounds Iafone Embodingent, [thy 4-Tetrazohdsephdnyimperidie Cempounds of
n one enbodi,

-CHO | nt., eéﬁ §
faryda (1) areythose Wergsii BilHer it ne Conpounds of
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ib) are those wherein R; is -CN.

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

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

formula (Ib) are those wherein R; is

(CHZ)r

I
_ O
b —C N\ T A~ o/ \
—C—N  N-R4 —C—N —C—N O
\__/ , (CHp) —! or n_/
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25 formula (Ib) are those wherein RL is -CN. In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

w@eomowias of fornmula (1b) are those wherei n RIT/1S2003/036742

-(C1l-4 alkyl). In one enbodi nent, the

4 Tetrazol W erﬂe—qﬂhlmmﬂnplhtp&reiMﬂﬁzm@lﬁdﬁquendfmrﬁmh@unds of
) are thagse V\,herelanlsO r -CGN=-1C (1)

ula(Tpysare ghqs§ Wheregp Ay 18rC z-@zw \--/ o 31 WD

2004/ 04613 0
4-Tetr azol %T g’ Iﬁgesnay%ﬁg'étb%rgl 3?%%’2@3/? ﬁﬁﬂh%ggﬂgifeﬁﬁgl% Cddifounds of
fdrbl)ulaa(rlle)dztrh dBJSe \Mhﬁfeﬁl ArAs bhe:rgrll rlﬁﬁlzml emhlbdad)ﬂ@ﬂegaﬂthryl

nb t, t 4- Tet 0 - n i per.jdi ne
Compouinds. BTondGRRRAEER W Ikt REVIBIRTA® Ggmpounds of

, n one
A o0 R biol RES (5P Lo, PHRAMAICH Hbterdryt)
Conpounds &f onef mlma]hlﬁer(tl 10)3 4€[Fﬁratzhl(yse phbﬁynlgipgndmlet&ﬁ?phounds of
-(5-,to 7-nmenb ter | n. one enbodi nmen e
fprm@%ar @Q)cﬂrgfhoaee mﬁ@mﬁ} & Sé?%&?/lw&edom 8uRAEMETe Ry GPHY- a
(1b) are tROSE émd?rhéht 4I etISaQ hh)%%ﬁﬂpfﬂeﬁﬁmg tonYPounds of

more R2 groups. one e I ment

forihata @)ary thode pherein Arzpephejlyn elaplmthplo Hllitﬂﬁyl,&fr phtfanthryl.
formula (Ib) are those wherein Are is

napht hyl , HhRnsrsprbodgpeninibg &nTWPlyl f"TPhSWQP’@ﬁﬁ@@F (ompounds of

t f
Rt A5 FEAR hndISIY 268 b COIIRNAGS,
7- menber ed)n dreteattodiniént, the 46letraesitybdipiemtlpipttiéine Compounds of

4- Te ol yI 4- phenyl pi peri di.ne Conpounds of _ fornul a
%@é Fhibose Wheiek ArzAP eibsdtuiadouith pRg @dngie e SRS

R2
Tf’ rTSt ozl 1 RRAUR e ARk phbpiperidipg Compounds of

forinjilag(ity) ardrthese wheremi mrllhntl Aamke@henﬁr e phenyl. In one

enbodi ment, the Tetra 4- phenyl pi peri di.ne
Conpounds B¥onereg; }Iaen(q é‘?eéra{“ﬂbﬂs% Ipipgridipg Gogipounds of

{el{%:(ggzs% hbgk% ﬁ.,i‘ljgp |ne Corrpounds of 20

f ormul a ('ITm)omremlioﬁnﬁmt whenen*atramm 4-phepydpipbediie Cantbounds of
one enbodi nent, the

j hen
@rn%giaf(g’s 3 0@9 wﬂ@fﬁm A pesyclphseylespYaiRhesyl £ or nul a
(1b) are these MBhfthdh e 4 bet@MlyRa-phbhylpiperidine Compounds of

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

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

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 Ar; and Ar;, are phenyl.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G=H,p=0, and m = 0.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne

Conmpounds of fornula (Ib) are those wherein G = H,
w@are4@4613D. 25 I n one enbodi nent, the PCT/US2003/036742

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

(I'b) are tlaese cidbed@idt, the-4-Hetrandylrd-phéhyldiperidine Compounds of

enbodi nent, the 4-Tet razol yl - 4- phenyl pi peri di ne
foxsa (W eredhoserwhereinds FiEb )P aPeandiBsel - wherein G = H,

and m=1. {4n ng %ﬁﬁ%ﬁ%fe% QEQE {rgfo 1-4- Bhena/ Ipiperidige Compounds of

4-Tetrazolyl [ per|

foahi|(B) atdthody \ehérém@ \Mle;f@O,rmﬁ Erl I-dnd Angardpheayld Are
are phenyl. In one enbodinent,

4- Tet r azol lplong ephedipet. feg Heﬁézcdﬂrfbam@%?nd%f:ﬁwaunds of
= 0. 1
téﬁ: ‘Q&ﬁ@ﬁ{‘mﬁf wﬁl&%%lt(?azdl phényc} o] pegl di ne none

CO”DOUHdS Iafone eabotingent, [thy 4&re&aid1531843v whsigperidineCbinppunds of
0, and m= 0. 32 WO 2004/ 046132 PCT/ US2003/ 036742

fpﬁn'dﬁé]béﬁiﬁ)thp??e‘ﬁheremr@ ﬂ'PetP:a‘tUIOyPndﬂfmﬁényl pi peri di ne

Gorpounds (i, ong’ 81:5% n?en A n%4 eﬁai&ﬂ f-ﬁﬁ@ﬁrﬁﬁb&uﬁhe CbpBunds of

=0, and m=

fénﬁﬁb (§: ] @fd’ﬂho&\pli@é\ﬁﬂ(phﬂﬁrp =@I0,rtqe @QﬁmbAﬁchldoﬁﬁrz afeophreniy

(Tb) are those wherein G = and damd Ar e

are phenyl|Inoge pmbgﬁ;@ne@ﬁﬁ%flﬂ;gﬁgzolylhﬁe-phenylplpen ine Compounds of

I di
B o BRI B £n- PP R, U enst
I n one entadneefibodiniat,4hd MFe&ﬁZdlylM-ﬂh@Wpémim@Cblﬂnpnends of
Conpounds of fornul a (I b) are those V\herel n G = H,

farmgula 4Ib} arp thegegwhereinG =|th pcm@ &l Trrand Angnd Ar; arc'phenyl.
4- Tetr azol |

forml a (l%lsxstge}tg%?f%%t% ér g{hﬁ&&g@_@ﬁglﬂg@ng{oua&gof&omula (Ib) have
Ao bIWin@seuchire: are phenyl. 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, g KO, m=0, and
Arl and Are are phenyl . one embodNpenl, the
4-Tetrazol yl - 4- phenyl pi p dli sl of fornul a
(I'b) are those wherg& N= O, 0G m=1, and
Arl and Are are phe i Ve
4- Tetrazol yl - 4- pheny1 pegi di ne Con'po
(Tb) have the foll ow ng structure: N

of formul a
~N N NG

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(CHs), -H
BAD -C(O)CH,NHSO,CHj3 -H
BAE -(CH;),C(O)NH; -H
BAF -(CH,),C(O)N(CHs), -H
BAG -C(O)(CH2);NHSO,CHj -H
BAH -CH,CO,CH3 -H
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and pharmaceutically acceptable salts thereof, wherein
Gand R are as follows: 20 Conpound No.: G Ri: BAA
w0 2064mH138AB - CH2C( O NH2 -H BAC - CH2C(O) N( CH3P@T/UBR003/036742

LICAO-OLID.

2 Gy 2B N oy 2 L BRB:000RbCHe) INSCeGS - H -Bar
BAl - CHBAdRCOH2CHB -|H Ag%(éj42&ié§é%|/ Bh 822742 -H
{Gio) 388apo 1 SA-KC%‘E@@%%%*E [l oo
E:(sz_%)og ( CH\ZEHSH |_FaApBeA_P (@% Bégs H
(Cr2) 2pmenCHs ] BAT CHy O, BAU_ 020( 0 4
C(O) CHBNBECRCHS - g:( 0) Nm(cwomjz) 20(0) NH2 - C( O-RH2
D’EE@E%N&FE&EI—B ¥ _bhaﬁ%gﬁﬂzc&ﬂcoacm - C(O) NiR
BBE - Ui et 'C(O) N “CH,SO,NH, H

BAQ -CH,SO,N(CHz), H

BAR _(CH,);NHSO,H H

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

BAT “H -C(O)NH,
BAU -CH,C(O)NH, -C(O)NH,
BAV -CH,C(O)N(CHs), -C(O)NH,
BAW -C(O)CH,NHSO,CH;, -C(O)NH,
BAX -(CH,);C(O)NH, -C(O)NH,
BAY ~(CH2),C(O)N(CHs), -C(O)NH;
BAZ _C(O)(CH,),NHSO,CH, -C(O)NH,
BBA -CH;CO,CH; -C(O)NH,
BBB -CH,CO,CH,CH;, -C(O)NH,
BBC -(CH,);CO,CH; -C(O)NH,
BBD -(CH,),CO,CH,CH; -C(O)NH,
BBE -(CH,);CO,CH; -C(O)NH,
BBF -(CH,);CO,CH,CH; -C(O)NH,
BBG -(CH3)sCO,CH; -C(O)NH,
BBH ~(CH,)4CO,CH,CH; -C(O)NH,
BBI -CH,SO,NH, -C(O)NH,
BBJ -CH,SO,N(CHs), _C(O)NH,
BBK -(CH,),NHSO,H _C(O)NH,
BBL -(CH;);NHSO,CH; _C(O)NH,
BBM -H -CO,CHs
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BBC - (CH2) 2CCRCH3 - C(O) NH2  BBD - ( CH2) 2C0RCH2CH3
-C(O)NH2 ~ BBE - (CH2) 3C0R2CH3 - C(O) NH2 ~ BBF
WO Q@HBYQEO2CH2CH3 - C(O)NH2  BBG - ( CH2) 4C0RCH3 PCX/O520biR036742

BBH-—{-CHR2)}-4 CoRCHR CH—C(-O-NH2— BBH—CHR SCRNH2—CL-O-NH2
BBJ - CHZBBNN( CH3) 2 -|C( O NHZH,BEINH.CH?) 2NE$OQH -CO,CH;3
—C(ONHZ2 BB —=(CH2)2NHSC2CHS NH2
34 V\D 20880046132 PCT/ usﬂ@ﬂéi(@éﬁ%@fﬂs)z BBN } CH2C( O) 142CHs
! (C:(O[é)('H3 PGB -C(anmé@ﬁ@%@(% NH2 - P CHs
{3 C(BRQ)- (( &%@Sﬁ@'ﬁﬂf ) 2 gﬁﬁ@@%?mc—n cop i CHs
~CCRCH3 BBBY - (CH2) 3 cog@eg(z&ﬂz)zmmoLer BBZ -CO,CH;
—(EHP4EEPEHS—CERPENR (CHP I 4CePEHR e —COREHD
BCB - CHBBENH2 - COR(H3 BG@ﬁzc}%gﬁaN( CH3) P - COrCHE-O2CH3
BN TSR, o oA s O
-CHO ppy -(CH,),CO,CH;, -CO,CH;
BBW -(CH,),CO,CH,CHj -CO,CH;
BBX ~(CH,):CO,CHj -CO,CH;
BBY -(CH,):CO,CH,CH; -CO,CH;
BBZ -(CH,)4CO,CHj -CO,CH;
BCA -(CH,)4CO,CH,CH; -CO,CH;
BCB -CH,SO;NH; -CO,CH;
BCC -CH,SO,N(CH;), -CO,CH;
BCD -(CH,),NHSO,H -CO,CH;
BCE -(CH,),NHSO,CH; -CO,CH;
BCF -H -CHO
BCG -CH,C(O)NH, -CHO
BCH ~-CH,C(O)N(CHz), -CHO
BCI -C(O)CH,NHSO,CH; -CHO
BCJ -(CH,),C(O)NH; -CHO
BCK ~(CH,),C(O)N(CHa), -CHO
BCL -C(O)(CH,);NHSO,CHj -CHO
BCM -CH,CO,CH; -CHO
BCN -CH,CO,CH,CHj -CHO
BCO -(CH,),CO,CH; -CHO
BCP -(CH,),CO,CH,CH; -CHO
BCQ -(CH,);CO,CH; -CHO
BCR -(CH,);CO,CH,CH; -CHO
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BCl - C(O) CH2NHSORCH3 - CHO BCJ

- (CH2) 2C(O) NH2 - CHO

- (CH2) 2C(O) N(CH3) 2 - CHO BCL - C( O) ( CH2) 2NHSOR2CH3

WO a@04BEM - CH2CO2CH3 - CHO BCN - CH2CO2CH2CHS3  PCIH0S20B£2036742

- CH2) 2C0R CH3 - CHO -BCP—{(CHR2)- 2R cHR CH3—CEHO—BER
- (CH2) 3GELH3 - CHO | BCR --(«mﬂg)cs«zmeﬁzcm -CHO 35 -(EO0
2004/ 046132 PCTHUS2p031-036742 BES = CHACCRCHS —=CHO
- (CBOBCOR2CH2CHB - CH@HzB@@zCﬁeéiﬁ@z NH2 -cHo BcHHO
—CHZSOZIN(CH3) 2 - BCW - OZH - JHO BCX
_(CH2) 2@%@2 cHO BCY L SeNtnc, cHec( o N2 CHY
BDA - ) N( CH3) 2 ‘S%%zq NHSOZCI—B -CN _
-(CH2) 2 NH2 - CN Y2 -CN_R
- (O ( NHSO2CH3| - @z\) -l BDG -cHO
-CH2CCp CH3 -CN DH._- ( 2)(‘(‘Y) ("I\I BDI
- (CH2) 2@@RCH2CHS - CN BD(JCHQMS@@CH&B -|CN BDK -CHO
( CH2) 3CRCH2CHS cN—BBL c :2) ACER-EHR —CN-—BDM
( CH2) 4BOXCH2CH3 -CN  BDN - CHQHOQNHz CN -CN
BCZ -CH,C(O)NH, -CN
BDA -CH,C(O)N(CHj3), -CN
BDB -C(O)CH,NHSO,CH; -CN
BDC -(CH,),C(O)NH; -CN
BDD ~(CH3),C(O)N(CHs), -CN
BDE -C(O)(CH,),NHS0,CHj, -CN
BDF -CH,CO,CH; -CN
BDG -CH,CO,CH,CH; -CN
BDH ~(CH,),CO,CH; -CN
BDI -(CH,),CO,CH,CHj; -CN
BDJ -(CH,);CO,CH; -CN
BDK -(CH,);CO,CH,CH; -CN
BDL -(CH,)4CO,CH; -CN
BDM -(CH3)4CO,CH,CH; -CN
BDN -CH,SO,NH, -CN
BDO -CH,SO,N(CH3), -CN
BDP -(CH,),NHSO,H -CN
BDQ -(CH,),NHSO,CH; -CN
BDR -H -CH;
BDS -CH,C(O)NH, -CH;
BDT -CH,C(O)N(CHs), -CH;
BDU -C(O)CH,NHSO,CH; -CH;
BDV -(CH,),C(O)NH, -CH;
BDW -(CHz)zC(O)N(CH3)2 -CHj
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@lﬁ BEA (CHRfSethlers - O3 “BER  -CHs
-Eﬁﬁ é%%.:%ms dn e G 8moe Lan  perc
- E:l(—:llz_%)oéz1 SSHSCHg BBEFEﬁFg%Eéﬁng (“Era BEE] -CHs
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QO NOmE) BEN - 00 CaSHIREOIE Ol O N G) oD,
- C( O) NH(EFR) B-EQ -¢(O (@@M O)U)NEE ﬁ; 'LCH3
ts(t:(HO) NHEE) BET. G z@d‘t@ ©) NH( CHZCHS -CH;
BEF -(CH3)4CO,CH,CHj -CH3
BEG -CH,SO,NH; -CHs
BEH -CH,SO,N(CH;), -CH3
BEI -(CH,),NHSO,H -CH3
BEJ -(CH,),NHSO,CH; -CH3
BEK -H -C(O)NH(CH3)
BEL -CH,C(O)NH, -C(O)NH(CHs)
BEM -CH,C(O)N(CH), -C(O)NH(CHs)
BEN -C(O)CH,NHSO0,CH;, -C(O)NH(CH3)
BEO ~(CH,),C(O)NH, -C(O)NH(CH3)
BEP ~(CH3),C(O)N(CH3), -C(O)NH(CHs)
BEQ -C(0)(CH,);NHSO,CH; -C(O)NH(CHs)
BER -CH,CO,CH; -C(O)NH(CHs)
BES -CH,CO,CH,CHj -C(O)NH(CHa)
BET -(CH),CO,CH; -C(O)NH(CHs)
BEU -(CH3),CO,CH,CHj -C(O)NH(CH3)
BEV -(CH)3CO,CH; -C(O)NH(CHs)
BEW -(CHz);CO,CH,CHj -C(O)NH(CH3)
BEX -(CH3)4CO,CH3 -C(O)NH(CHs)
BEY -(CH3)4CO,CH,CHj -C(O)NH(CH3)
BEZ -CH,SO,NH;, -C(O)NH(CH3)
BFA -CH,SO,N(CHa), -C(O)NH(CH3)
BFB -(CH,),NHSO,H -C(O)NH(CHs)
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-n«O)“’"'”‘ﬁB BFP—{CH2) 302 N(CH3) 2 ﬁf
(CH2) 438P - (O N( C%?ﬂz)z@@l\](@@ﬂ@) 4cc CH2 CHE(O)N(CHa),
C(ON 2 BFS - BFT
Groso )2 -C(ON W{%&%&%B NHsozH “C(ON(CHs),
(O N 2 BFV -(CH2) 2N O N(|CHB) 2
O/-\ -CNNCH3 BFEX - c)Hzo ¢ ?EC( ) (l\p/)cmc%ts%ﬁ{3)2
BFL -CHzCOzCHzCHg, -C(O)N(CH_?,)Z
BFM ~(CH;),CO,CHj3 -C(O)N(CHs),
BFN -(CH,),CO,CH,CH3 -C(O)N(CH3),
BFO -(CH);CO,CH3 -C(O)N(CHs),
BFP -(CH,):CO,CH,CHj -C(O)N(CHs),
BFQ -(CH,)4CO,CH; -C(O)N(CH3),
BFR -(CH,)4CO,CH,CH; ~C(O)N(CHz),
BFS -CH,SO,NH, -C(O)N(CHs),
BFT -CH,SO,N(CH3), -C(O)N(CH3),
BFU -(CH,),NHSO,H -C(O)N(CHs),
BFV ~(CH,),NHSO,CH; -C(O)N(CH3),
BFW -H /M
—C—N  N—CHjg
BFX -CH,C(O)NH, 0
—C—N —CHjs
BFY -CH,C(O)N(CHa), Q
—C—N —CHg
BFZ -C(0O)CH,NHSO,CH; P
—C—N —CHjs
BGA -(CH,),C(O)NH, VAR
—C—N —CHg
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—C—N N—CHs
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—C—N N—CHj3
__/
BGH -(CH2)3C02CH3 ﬁ /‘—\
—C—N N—CHgs
__/
BGI -(CH,);CO,CH,CH; |C|J /\
—C—N N—CHj3
__/
BGJ -(CH,)4CO,CH3 9 /\
—C—N N—CHg3
__/
BGK -(CH,)4CO,CH,CHj QM
—C—N N—CHs
__/
BGL -CH,SO;NH, Q
—C—N N—CHjz
__/
BGM -CH,SO;N(CH3), IC|> 7\
—C—N N—CHgs
__/
BGN -(CH,),NHSO,H IC|> 7\
—C—N N—CHg
__/
BGO -(CHz)zNHSOzCH;; 9 /_\
—C—N N—CHj;
__/
BGP -H Q
—C—N
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WO BOM04BER - CH2C(O)N(CH3)2 O - C- N BGS - C( O) CHAHBORDEHE6742
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-GN BGW-CH2CRCHB O -C-N BGX - CH2CORQH2CH3 6-C—ft N
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BGS -C(O)CH;NHSO0,CH; O
—-C—N >
BGT -(CH,),C(O)NH; 9
—C—N )
BGU ~(CH2)C(O)N(CHas)> 9
—C—N )
BGV -C(0)(CH,),NHSO,CH; <|3|
—C—N >
BGW -CH,CO,CH; <|3|
—C—N >
BGX -CH,CO,CH,CH; Q
—C—N )
BGY -(CH,),CO,CH; (,?
—C—N >
BGZ -(CH,),CO,CH,CH; 9 <:>
—C—N

BHA -(CH,);CO,CH; Q /\:>
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0/--Z -GN BHS -((CH2) 2002CH2CH3 0 -C-NdQI BHT—C—N
-(CH2)3C2CH3 0 C-1
BHH -(CH,),NHSO,CH; Q
—C—N )
BHI -H Q <j
—C—N
—
BHJ -CH,C(O)NH, Q
—C—N
\—
BHK -CH,C(O)N(CH), QD
BHL -C(O)CH,NHSO,CHj Q.
BHM ~(CH2)2C(O)NH, 0~
BHN ~(CH2)C(O)N(CHa), 0/
BHO -C(O)(CH3);NHSO,CHj; 9 S
BHP -CH,CO,CH; Q
BHQ -CH,CO,CH,CHj Qe
BHR -(CH,),CO,CHj Q
BHS -(CH,),CO,CH,CH; QA
—C—NG
—
BHT -(CH;);:CO,CH;3 (lC)I N<j
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E . N
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BIE -C(O)CH,;NHSO,CH; _@_N/—\O
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BIF ~(CH;),C(O)NH, ——-Ioé—N/_\O
4
BIG ~(CH,),C(O)N(CHas). IO(I3—N/—\O
_/
BIH -C(0)(CH,),NHSO,CHj gc?_N/—\O
A
BII -CH,CO,CH, @—N/—\o
__/

42




Bl H - C(O) (CH2) 2NHSCRCH3 0 /, - -\

-CGNO BIT -CH2CO2CH3

/--\ -CGNO 42 WD 2004/046132 PCT/ US2003/ 036742 BIJ
wo @2@eACH2CH3 O -C-N JO BIK - (CH2) 2CO2CH3 O PCt/US20Q3/086742

- (CH2) 400RCH3 O / _\

O BIL - (CH2)200RCH2CH3 O/ -\~ G- NO—BI-M

O/-\ -CBHO BIN - (CH2) 3CCHGERMER, B - N
-C-N 10 BIP -(CH)4

(CH2) 3CCRCH3
L C-NO Bl
002 CH? 0

/| \ -CNJO BIQ-CH2S®NH 11 / \ -CNJO BIR _/
CI‘IADUAI\IbHd)AIU —CNO_BI'S ha”)[ UAH/-O'\
-C-NO Bl (CH2)2NI—L>(2CH3 (BHeCOCHsc N |0 BIUY / 1\
-(CH2) 3NHSO2H -H BIV - (CH2) 3NHSO2H -C(ONH2 Brwe—N O
- (CH2) 3NHSO2H - C2CH3 Bl X - (CH2) 3NHSQRH | CHO /
BIL -(CH,),CO,CH,CH; _@_N /—\O
__/
BIM -(CH,)3CO,CHj3 Pé N/—\O
__/
BIN -(CH,);CO,CH,CHj R—N/—\O
__/
BIO -(CH,)4CO,CH; _ﬁ_N /—\O
_/
BIP -(CH2)4C02CH2CH3 . g N /_\O
__/
BIQ -CH,SO,NH, _@_N/—\O
_/
BIR -CH,SO,N(CHs), g_N/—\O
__/
BIS -(CH3),NHSO,H _ I(l, N /——\O
__/
BIT ~(CH,),NHSO,CH3 IION /—\O
__/
BIU -(CH,);NHSO,H -H
BIV -(CH,);NHSO.H -C(O)NH,
BIW -(CH,);NHSO,H -CO,CHj
BIX -(CH,);NHSO,H -CHO
BIY -(CH,);NHSO,H -CN
BIZ -(CH,);NHSO,H -CH;
BJA -(CH,);NHSO,H -C(O)NHCH;
BIB -(CH,);NHSO,H -C(O)N(CHs),
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Bl Y - (CH2) 3NHSCR2H - CN Bl Z - (CH2) 3NHSO2H - CH3  BJA
- (CH2) 3NHSOR2H - C(O) NHCH3 BJB - ( CH2) 3NHSO2H
WO SOPNIH3) 2 43 WD 2004/ 046132 PCT/ US2003/ 03671 S20BI@6742

-C-N BJIBEIC (CH2) SNHEO2H G(CH,);NHSD,HBJF -{( CH2) Eﬁ\IHS
/--\ -CGNO The present invention further encarpRSSesN—CH;
corrpounds having the formula (Ic): G | NN N \__/

( CEH2) 2NHSORH- L.\ r‘ NN r‘l_l’) B1D (CLE2\ NSO L O 11
oI O TN T 7 t = DI oS ONrIOCL T O 11

TAr357T _ = WNH R (R pL 7 (R2) 5 (I C) jand

phar mace¥t? cal Iy ac¢ept ab(@éﬁ%@oﬁlﬁereof, wher ei 3
Ara, R-R3, G in, p and q are as defined above CtN
one enbodi nent, the 4- Tetrazol yl - 4- phenyl pi peri di ne

Compoun f fornula(lc wher gi n G|sd—|
10 In ogéem;nbodi ment 2C1q2)3emt1§88ﬁ

(lc)y are those wherein G = ] /f‘l_l’)\"f‘/{\\(‘ ln Ann
\l \Il AT O C ITTOU O TirreoT ==

\_l'- LI A\ A B A>3

enbodi neBIE t he 4- Tetrazo(@]]{z)gNﬁﬂ@EHI pi per| dine Q

4- Tetrazol yl - 4- pheny I p| perl di ne Conpounds o forr T'@
Compounds of formula (Ic) are those wherein G=C—N o)

-L-(CH2)"C(QOR4 and L = -C(O- . In one fenbodi nent, \_/
the 4=Tetrazot yt- henylpirperidine Conmpounds of 15
formula (lc) are those wherein G = -L-(CH2)"C(O OR4
and L = - SOspresent B®@ention further encompasses compounds having the formula
(Ic):
¢
/N\N
Il
\ N
Al"3 N
) | Ry)
T (Ra
(Ic)

and pharmaceutically acéeptable salts thereof, wherein Ars, Ri-Rs3, G, m, p and q are as
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-(CH,),C(O)ORs.

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

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

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

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

formula (Ic) are those wherein G = -(CH-%,-Rs.
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In one enbodi nent, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornmula (lc) are those wherein G =

wo ¢@o@a3al kyl ene) R5. I n one enbodi nent, the PCT/US2003/036742

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

(lc) are those sitydahentGhe 4-TatkazR91-4 Hhehylpipeedine Compounds of
enbodi nent, the 4-Tet r azol IYII - 4- phenyl pi peri di ne
s'ﬂwhow whergeG A ¢ Hak®Rst hose wherein G =

- (G 2- R5In \%10%91%4413{}1? %120 ttPag{Xi@% é%lg %ﬁé&l dognpounds of

one enmbodi MENT, rperi

@ﬂiﬂmmsar@ﬂlofs@ﬁvﬁbﬂeﬁl GEGXCHEﬁ-Hshose wherein G =
-(CH2) 3-R5. In one enbodi nent, the
4- Tet r azol ¥ ong gphadimentpie ddl sezeiyhfiabsedpiperiding Gampeunds of

4-R5. 5 |
é OCII a%g%[%g %cms razéﬁ:H%)g p%enyl pi perlndloﬂz

Conpounds ©f ond enitibdir@ent] g 49T e@ratzhl{i)lie -phseylpiperiine Compounds of
)5-R5. I n one enbodi nent,

fp(fm@lar@fz)@lr ¢ thoge wheisia Grp &{@Hﬁec@%mﬂé&of H.f ormul a
(lc) are t ﬂl ne dé{‘ﬁb ?rha%tﬁéle 4-+et1(a% -E%@}%ﬁ)eﬂﬁﬁe Ii%mpounds of

H In one €

forhald @)y thode whewin @ =P eL-i((dH@ﬁc@)mmwmd £R40a‘= CLCCm alkyl
formula (lc) are those wherein G = -L-

and R4 = - BiongembadiEgent, the 4o?f‘éraé%b6hnhéwlplppﬁ e Compounds of

Eritdfa Y biofe RGP € LA CHDTUSTREAIRS" LR, allon),

- CH2(( C1- Cih @ﬁd@,ﬂhﬁodlmérﬁ b6 d-Foraaclynephenylpperidine Compounds of
4-Tetrazol yl - 4- phenyl(gl peri di ne Conpounds of fornul
freplaia ardeee WherH: G 0L CH) QDR Riopofera ERENBHC-Ci ey or

- [ | kyl) or 15 -CH2N(C1-C4 al kyl)2. In one
é%’%glﬁﬁrgﬁt ‘,ﬁ@tlﬁ'e 4-Tetrazol yl - 4- phenyl pi peri di ne

Conpounds Hl‘onefdhﬁHﬂdirﬁer(tJ b} 4eTekrakblgh&-phbeylpiperidine Compounds of
- (Cl1l- G5 _al kﬁ/wene I n one_enbodi nent, the

formatar (e gre/those W @ﬁ%%rpdﬂuﬂs@&@%@@&e of fornula

| t 1N O
il van: L RSB R e Bl 08 Comps o
foampRUIY Sirdthosd WhéerdineG & c()Hz':lce)CtRhose wherein G =

-(CH2) 2-COOR4. I n one enbodi nent,
4- Tet r azol Ip ang- eﬁmﬁwmtﬁé? Al Eﬁr@z‘é&hﬂmhﬁa&pmﬁnd}% CGempgunds of

fo#tﬁ))ﬂ&a(%g %M?P% wﬁ&%ﬁt razoFHI' 524 p%)%ﬁyl pi perlI gl ﬁge

Co n‘p 0 u n ds Bﬂ‘one?a’fnb‘odhﬁ&ﬂt Ahé HCDetlaZ(ﬂyI-h-@henyvlbh@ efidine Gompounds of
I n one enbodi nent, the

ﬁ)nné}ar(é@ @reyilhosp Wwhersi GrpdCHalrfeOOBrpounds  of
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ic) are those wherein G = -(CH;)4~-COORy.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CH3),Rs and Rs = -NHSO;R.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CH;),Rs5 and Rs = -C(O)NH;, -C(O)NHOH,
-C(O)NH(C;-C4 alkyl), or -C(O)N(C;-C, alkyl),.

-D
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formula (lc) are those wherein G = -(CH2)5-COOR4. In
one enbodi nent, the 4-Tetrazolyl -4-phenyl pi peridi ne

waeomowias of fornmula (1c) are those wherei n BCEHUS2003/036742

-L- (CH2) nR5 and R5 = -NHSO2R4. 30 In one enbodi nment,
t he 4- Tet Masnt yhbddipleat) Hepd-Peirazoiyiel-flomylpireatslingf Compounds of

formJIa(IcI)1 are those wherein G = -L-( R5 6”IQHRE

fermudy BpNue thosgpdyeraio = -LCEphRe @1d Ba =arSpaNH2;: gBONH(L1-Ca

2. CHOLIN( G- . 45 WD 2004/ 046132

3 fﬁgégé%gd}’gthﬁn one enbodi nent, the

4- Tet r azolly bnd empbediyept, e 4-TeimezoGdnipphengipimpdridimer Gotpounds of
Ic) are those wherein G = -1-(CH2)nR5 =

fg@@&émﬁg) are dapsRybeieies = glrHB)- ran?i g@g‘v\r(%%sgj?‘[{m kyl ) 2.

In one e ' . =T, |+ &% ] i bl

Compounds 3¢ Ebpadilft, e 2 rEALRAV,E s RCRRRACHSpBds of

lehgl_t(lﬁlﬂz) ﬁl}B&lll@ledeEEeiE lC%%JHBCQZng_{z)nIR@ and & %n‘gdd)—]{re n]E , t hle
-Tetrazo - 4- phen i peridi ne ounds .of . .fornul a

(lc) are tﬁ%@é@ e;%h@q‘ii)é;egt, %16:4'T EU%@E}%T‘EP@DX eEld_J—ne- éﬁ_@‘@)"-"?nds of

f%mﬁg EICE%Q?&MCYGH& e 4].;@&%2&@ L}k 14= R§EDYdREpPEr | di ne
npounds o C) a G

formula (I those wheréin =
- L- ( CH2) nRh a8 embodimeSt®he 4T etr&0lyl-4tphdnylpoperidine Compounds of

enbodi nent, the 4-Tetrazolyl-4- hgg%l pi peri di ne
fopla (et aredhoservdrergin & T (e CaplkyleRes: wherein G =

(Cl-C5 al kyl , . i En idi ds of
4-Tetr azo:iéloﬁg-gp e%lﬂegf’g%re? glgﬁée%@ﬁ@p %e#ggﬁ%?n ll%eo(r:(r)r%lpgun 50
foire)la @ atehbsse wikesiepr=@ = 0. I n anot her enbodi nent,

the 4-Tetrazol yl - 4- phenyl pi peri di ne ounds of..

formul a (Hepngther ?fﬁb%démﬁmeﬂ’@i‘]ﬁrﬁra—z"li’&r eﬁﬁ@fﬂﬁ’gfhne]éompounds of

t{égﬁgﬂ [ , - fetrazol yl - 4- phenyl pi peri di ne
n’pg&frglgglteot?&gsgféﬁ%ﬁg (f‘c) are those wherein p = 1 and
t he car bornahethet @nvddimbntRheidsTeitdzalyhdephienylpipetidime Compounds of

AL, 1 PCLISE CRRSCLIERL Rt i

I are those wherein p = 1 and the carbon
GYslhitg-ti

I'th R3 is attached is in the

(S) - conf i dumabdthenemboimaat therd-Eethradiybdrthenylpigperidine Compounds of
4- Tetrazol yl - 4- phenyl pi peri di ne_ Conpounds. o f.ormula,. .
formayla flep aeifhese WiEFIB PR a&d%egﬁ@%g?% to whickRs4p %%C?Gd is in the

am) enbodi nent, the
(§51 e r%‘g%[()% - 4- phenyl pi peri di ne Conmpounds of 25
formul a (11a)anather ¢riosimediethei4aTgirazollyl-drpheR@lpireridde3ompounds of
I n anot her enbodi nent,

t he )
farnmele (Ie) areythose vigheae) P57 hand B ise Colnpdttds of
In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ic) are those wherein p =1 and Rj is -CHs.

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein p = 1, R3 is -C;-C; alkyl, and the carbon atom to which Rs is

attached is in the (S) configuration.
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formula (lc) are those wherein p =1, R3is -Cl1-C3
al kyl, and the carbon atomto which R3 is attached is

WO nootloes16R) configuration. I n another enbodi mePtT/US1063/036742

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 30

formul a (1o arftlier bhnbsemydne ited 4 Tetrazolyl-Rphés/lpipdidlin@Gdmpounds of

the carbon atomto which is attached is in the

omn o e Bse THIEH Tdr Roribadilonghe thadebon atom to Which Ry is
%tf C;qgc{gagk @i ‘S\lﬁ? Jipiper i di ne Conpounds of  formul a
C )

are enp 1, R3is -C1-C3 al kyl, and

t he car bonhpémenitydhetthRA-Tearazelyl-dgheaylpipetidine h}bnﬁﬁ)mds of
configuration. 46 WO 2004/ 046132 PCT/ US2003/ 036742 In
fomaielc) arp bepnEherein g 0.

(o) are t el GABANBIRE Lt i SOTRAESIo Beri o CBiibunds of

ﬁmnbtar(l@ta@mhb@ewheleﬁuﬁ&os attached isinthe (S)
configuration. In one enbodi nent,

4-Tet r azol {1 ong.qurhodiment e Adf Q?@Z@dhﬂmhﬁ@glpl@pnd@e Compounds of
= 0. |
for%%‘%@cﬁ)(atwhj[ g%‘%ﬁé%slﬁ:z\gle;lel 2 ghenyl pi Bel(r)lngl ne

Conpounds Bf onef epivodirert) ) 4T trakbigh-¢-phbeylpiperidine Cdmpoands of

one enbodi ment, the 4-Tetrazolyl -4-phenyl pi peridine
osmplalagrethose whergingn [ G pnd pe” -hose wherein m= 1. 10

o By SO B s o

Conpounds formu

fnduf (fo)Qre ihﬁsmﬁereﬁfaﬁéd nantp =tOhe
4-Tetrazol yl - 4- phenyl p| perl di ne Conpounds of . forpula
(lc) are t nhhe 44T'eh3a olpgl 4-phenylpipgrdine Compounds of

@%‘ﬁ%%&ﬂ%%*%@w%ﬁ?%@%%% i oBe wher ei

re those wherein m= 0,

and q = 0. I dhetsnsbodithad, #eAtTettabelyl-4-phenylpiperidine Compounds of
4- Tetrazol yl - 4- phenyl pi perl di ne Corrpounds of fornmula
oraylagle argbese WheewiA —h andidafd g = 0. In one

enbodi ment rﬁ%mdbo-&ﬁ‘ﬁé Ztﬁge wTe%ra?ﬂg lp@ﬁ%ﬁ% :pgﬁ@iﬁe C8mpomds of

Conpounds o formu 1c) are nm=
%nﬁuh@b)@rﬂh@se wherkin 10 R0, @Wb@dndTQﬁ:t O t he

4- Tetrazol yl - 4- phenyl p| per i di ne ds of

(Ic) are tﬁ&@ e41Teﬁﬁdeb4ahansdp1£e@de Qoaweunds of
t razolyl | pi peridi ne

%omﬁﬂ Ig“{‘e‘[fhbgkxfevc‘grrru a{ﬁ(llék) a?én ggye wherein R2 is

- Br -0, hlone@inboldimdm, the ¢-Tutiagelyhephenytlpiperidine Compounds of

f%nlﬁfar(?cz) 0l Y4 pheny| pi peri di ne Compounds” o

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein R2 is -C1-Cs alkyl.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Rj is -Br, -Cl, -I, or -F.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Rj is -O(C-Cs alkyl).
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25 fornmula (lc) are those wherein R2 is -(Q(Cl-C3
al kyl). In one enbodi nent, the

wd200eu@anl yl - 4- phenyl pi peri di ne Conpounds of PEDURMDH036742

(lIc) are those wherein R2 is -Cl1-C3 alkyl. In one

enbodl ment In bﬂibi‘erﬂb@héﬁtzﬂiew Téra2bBMtlicpgipigtridtre Compounds of
npounds of fornula_( are those wherein R3 is

qu@ﬂwraFWFw%WIHM@ers&ﬂWl )2. 30 In one

enbodi ment I A I

Conpounds g? Bﬁ\f%xfﬂ;)r%ﬁ l?t?%e 4a?étr GR%&P%@?& (ompounds of
fdmula @) are thos@whefein RNisONEI(€FHIR dum)rﬁr N(@ﬁCg alkyl),.

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of . fornul a

(1c) are tHbere @R antRtheids Tetrazetyl-¢phepdpiperidige Ggmpounds of
0, / 742 1 n one enbodi nent, the

ﬁoq—%ﬁ (;@]%g lfger(&'#engﬁ% %é?l di ne Conpounds of for mJI a

(Ic) are t [n)slﬁe @ﬂ‘ilﬁj’c&ﬂnﬁnt%eI%Tetﬁko@4qiﬂeyjllplﬂeﬁdﬁfeﬁlompounds of

enbodi nent, the 4-Tetrazol I-4 phen ridin
YR hesare those BhstsbR ( 15c Q}I\H{:e h@éé) E)Ha ﬂ(ﬁzNHéCr& alkyl), or

- o [) or -N(C1-C3 alkyl)2. 5 In one
e%ggcrfbcﬁf?ik?pé 4- Tetrazol yl - 4- phenyl pi peri di ne
Conpounds &f ond @nodimert] the Wmatb@‘é& pﬂéﬁylgip&rlﬂihel(&mh'ﬂ)ounds of

I.n one_enbodi nent, the 4-Tetrazol 4- phenyl pi peri di ne
syl delerethoss whaigmaRy is ¢ (QN(CH, se wherein Rl is

. g(( 8; “(Hé 3 @%% r% 8%; %h%e%zgﬁk i aJ% n?v%lpm%@ﬁme Compounds of

fbrﬂiatar@cz)dr@'thoéewhamﬂ]mﬁeC((ol)I\r(elPEOHB)aunds of fornula
(lc) are those V\herel

0
enbodi nent In engeemal Oﬁém?fﬁz@P ﬂrT%ﬂ)é’hé’rpé\F@élmpénﬁ@e Compounds of

%@W‘%{l@fé&h% naR,e1|s %(ﬁo‘%\ﬁ{éﬁoset \quvlger ein RLis

4- Tet r azol i ork-phtexdyth@itpthe ddf dﬁﬁz@@lmqﬂmﬁiﬁ Peridihd Compounds of
formula (lc) are those wherein Rl is -C(Of .

ularid drdiese whersinR msrCEINEEHLBheny! pi peri di ne

Conpounds e;ﬁ{ Iﬁel{tﬁ%‘z’ éafe‘?ra%&9f g%ﬁ};ls{pgﬂg%l’le Gmpounds of

- C( O) NHCH2 one e
M&hr(&z)@ka/ﬂhoéewh&ewmﬂlpe—ﬂaﬁ)m Corrpounds of formula
(lc) arethose wherein In on

enbodi nent* Qq"?énﬁloﬂé?f“?né,ztép ﬁfTeﬁnagﬂ%%pbp@épqumwm Compounds of
ﬁ%ﬁ%ﬁ%ﬁ%r@ﬁloséngﬁ%g &R lgc(t);ﬂér_ e those wherein Rl is
- . one e &

4- Tet r azol ¥l ong- an@ﬂuhmtghe “dienazdlohpphaddpiptridihe Odtlpdunds of
é are those wherein R1L is -CN
ormula Ic? are those wherein R; is -CN.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein R is -(C;-Cy alkyl).
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Ic) are those wherein R, is

9 /(CHz)r
0 _n 0 0
0/ \ C—N i i/ \
—C-N MR N\ —C— @ — -
VAR CHy , TN\ o TN

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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In one enbodi nent, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of 25 forrmula (lc) are those wherein RL is

WO ¢@10@A3al kyl ). I n one enbodi nent, the PCT/US2003/036742

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

(l C) ar e thase embedihdhtRhe USToehy1-4- ﬁ/&rﬂgﬂ pipeflin€Mnpolinds of
-ONNR4 (CH2) -CNJ or - I n one

f@nm@ (fedate th@#*ﬁewhﬁf%tAfaZQ)-l(% mﬂ-lpan@hyneé) sderogiyhe

Compounds pf 30 _for | I '
phenyl , %‘h yelmbogr}%f% tFn ﬁ)Te@r %ol -?)ﬁ %& %gﬁ@néganlp%unds of
M&I’a%ﬁ h@th&@&h&%&i@%@ @ﬁﬁ%@t&uteki mlﬂn@e&n’aﬂ@hermrgrougsh e

4- Tetrazol él - 4- phenyl pi peri di ne Conpounds of . fornula

(lc) are t em’v@dénthh%Tﬁm%@yl $-phenylpippddiag Compounds of

zi’%f‘ﬁ{ac@%ﬁ/ﬁh°§?‘gﬁ%ﬁ§’r% g%’:arﬁ tne ‘Conmpounds of formula

(lc) are thasR emMwdRhdntAhe 41 Tetraidlsl-4-pUtmdpipktidine Wonpounds of
nore R2 groups. 5 In one enbodi nent, the

M@hr(lﬁ@rﬁﬂlloﬁ‘ﬁh@ﬁlyl%rﬁér@dlmoCon'pounds of formula

(lc) are those er.

enbodi nentﬁqnﬁe\éﬁ’o‘ﬁ?%hégg eﬁr% Qcﬂ¥f34-|p nﬁ’eélgag&ﬁe Compounds of
ﬁﬁﬁﬁﬂl(ltq&r%osdcﬁhéfﬁl&lﬁ(}%'H?)andlhﬁi—td"lose Wherel n G=H,

and q = 0. _In one enbodi nent, the

4 Tetr az oI Tyl ong.epthedimest e f-dictezadhbphersdpiperiding Compounds of

%ﬁgaél nae]ﬂ%ar‘%f glgﬁTﬁlrangyl ; I|n;|hef1lgldp|mp;r|od| lng

CO nmpounds Bfonefedibddindert, the 4 eﬁaﬁdl?ﬁﬁpnﬂ@ﬂ@pend:ﬁle Compounds of
and m=1. |In one enbodi nent, the

%ﬂ%lar@)@Iﬁﬂlow‘ﬁlﬁﬁml}ll%rﬁ@raﬁléﬁielsmh%ﬂunds of formula
I
one. emoai BNt SREEI T el SRyl BB Clthoblids of

ﬁﬁﬁﬁl@t(ngarahose‘wlﬁmm}%l}p)p aoeaﬁdrq)se V\herel n G= H p
0, and = 0. In one enbodi nent,

4- Tet r azol Jplang cpihedimest, ﬁb@ Meﬁézctlﬂn‘b@h%émafmdm@pﬁﬁmaunds of
d = 0. |
é’ %lcafﬁrz {ehtﬁ?% ‘X}ﬁ&%‘ trazdl ’a%dhenyq Slnpem di ne none

Conpounds ®fone %ﬁlbﬁ)dfnﬁ%ﬂt ahé ﬂq)etraicﬂylthpﬁ@nylyﬁipémlﬁe Gompbunds of
t%rmulg (Ic{;l gge trlPosIe wherein G=H,p=0,and m = 1.

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

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

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

Ilustrative 4-Tetrazolyl-4-phenylpiperidine Compounds of formula (Ic) have

the following structure:
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornula (lc) are those wherein G=H, p
We204/0801682 Ara is phenyl. I n one enbodi nent, thBCT/US2003/036742
4- Tetrazol yl - 4- phenyl piperi di ne Cbnpgunds of fornula
(Ic) are those whereffn §=H, p = R” qw-GD and m = 0.
25 I'n one enbodi nent
4- Tetrazol yl - 4- phenyl p per|o'
(lc) are those mhequ D 3,—q = 0, and m=1
In one enbodi nent, the 4-Tetrazo|y Nhenyl pi peri di ne
Conpounds of fornul a '61 c) are thoerein G=H p
=0, g=0, and Ara is phenyl. In one enbodi nent, the
4-Tetrazol%l-4 phenylplperldlne Compounds of 30

o”nds of formula

whereiniGaand By argpgfolleti$e wherein G=H p =0, g =0 m

= 0, and Ara is phenyl. lllustrative

¢, Rkt pherl P O e O ba

PCT] US2Q0 036742 Rom NG RI wherein ¢ and R ar#l

~CroC( OpMR H ' CAG - cmq@m(gmm 2 H ¢aD  H

SO CH2ZNHSO2CH3 CAE = NAZ -|H  CAF
- (OrR) 268§ N(GB) 2 | H 2NI—L(ICH3 -H_EaH

1 cAKCARY D) z%cmdc}'@%ﬁﬁ SOYdp) 3dp G Zw%

(G0} abtipan i N FRGRRSS, T 0
CAF ~(CHz)2C(O)N(CHs), -H
CAG -C(0)(CH,),NHSO,CH; H
CAH -CH,;CO,CH; -H
CAI -CH,CO,CH,CHj; -H
CAJ -(CH,),CO,CH; H
CAK -(CH;),CO,CH,CH; H
CAL -(CHp)sCO;CH; H
CAM -(CHy);CO;CH,CH; H
CAN -(CHy)4CO,CH; H
CAO -(CH,):CO,CH,CH; H
CAP -CH,SO,NH;, -H
CAQ -CH,SO0,N(CHa), H
CAR -(CHy),NHSOH H
CAS -(CH,);NHSO,CHj3 -H
CAT “H _C(O)NH;
CAU -CH,C(O)NH, -C(O)NH,
CAV -CH,C(O)N(CH;), -C(O)NH,
CAW -C(O)CH,NHSO,CH _C(O)NH;
CAX ~(CH,),C(O)NH, -C(O)NH,
CAY -(CHy),C(O)N(CHz),; _C(O)NH,
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CAQ - CH2SO2N(CH3) 2 -H CAR - (CH2) 2NHSO2H -H CAS
- (CH2) 2NHS@2CH3 -H CAT - H -C(O NH2 CAU - CH2C( O NH2
WO g{o@pMH22 CAV - CHRC(O)N(CH3) 2 - C(O) NH2 CAW PCT/US2003/036742

(‘/ (\\ r*u') I\ILIQ(Y) m_n (‘/ (\\ NER f‘l\\( / (‘I_I')\ ')f‘/ NER C( C)) NER
.&%MES,Q'}'QC'{Q% C@E’?]‘,’I@@H????%%PB‘” 04613L(O)NH,
PEFUS2003F- 036742 —CAZ —CLO{ CHP ) 2 NHSEREHR—CL O NH2
CBA - CH2QB)2CH3 - C( O NH2 o@@@ﬁmwma - C( O) NHPO)NH,
C(O)N(H/;f% L,UZL,HS -(,(U) N'C_ﬁé[éfée P&%EM) PCHZ2CH3 C(O)NH,
“(CH2) 3 CH3-C(O)NH2( )4002.,H3-C(C_) )
CBH - ( -
29 Wpﬁ.‘ C.“‘?’r%o' C(S’ @@@@éﬁﬁ? ZNJEP?E _cShonE:
BN - Craceg) 2 - CCROS 4881, OBICHO) N(C) 2 - CCZO)N:
“C02CHG CEER - (OH2) 20( O-MMPB)Q.COGS  [BS  -C(ONH
—C(O(CHZ) ZNHASC2CH3 - COZCH3_CBT —CH2COZCH3 - CO2CH3
CBU - cHocHs - por cH(CBRCOEMy 2. copcH3 - cop CfHEO)NH:
CBH -(CH,),CO,CH,CHs -C(O)NH;
CBI -CH,SO,NH; -C(O)NH,
CBIJ -CH,SO,N(CHz), -C(O)NH,
CBK -(CH,),NHSO,H -C(O)NH,
CBL -(CH,);NHSO,CH; -C(O)NH,
CBM -H -CO,CHj
CBN -CH,C(O)NH, -CO,CH;
CBO -CH,C(O)N(CHs), -CO,CHj
CBP -C(O)CH,NHSO,CH; -CO,CH;
CBQ -(CH,),C(O)NH, -CO,CH;
CBR -(CH,),C(O)N(CHz), -CO,CHj
CBS -C(O)(CH,),NHSO0,CHj -CO,CHs
CBT -CH,CO,CH; -CO,CHj
CBU -CH,CO,CH,CH; -CO,CH;
CBV " -(CH),CO,CH; -CO,CH;
CBW -(CH3),CO,CH,CHs -CO,CH;
CBX -(CH,);CO,CH; -CO,CH;
CBY -(CH,);CO,CH,CHs -CO,CHj
CBZ -(CH,)4CO,CH; -CO,CH;
CCA -(CH,),CO,CH,CHj -CO,CHs
CCB -CH,SO,NH, -CO,CH;
CcCC -CH,SO,N(CHs), -CO,CH;
CCD -(CH,),NHSO,H -CO,CHj
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CBW - ( CH2) 2C02CH2CH3 - CORCH3  CBX - ( CH2) 3CORCH3
-CRCH3 CBY - (CH2) 3CORCH2CH3 - CCRCH3  CBZ
WO Q@HBYACOPCH3 - CRCH3  CCA - ( CH2) 4CCRCH2CH3 - BCRCE18103/036742

~ECR——CHRASERNHR -~ CERGH3—COC—CHR SCRNC-CH3)-2—CORCH3
CCD - (Cqu:ENHSOQH - cmcracm)thso&m/ 046132 -COZCH3
PCTUS2003/ 036742 CCE =(CH2) 2ZNHSC2CH3 —CRRCHS—CCF -
‘(;HO CCECFCH2C( O) NHR - CHO Gl - CH2C( O) N( CHB) 2 CF@{O
ook C‘a%%“gfﬁ?m 2 - cHEBEN 0 (o) 2nHSCREHO
Gy 2P a0 o SEINTEBGL oo eI
(3RITE 3R SR oRBAmREes 199 S
- CH2SC2NERYT- CHO  CCY - G—Q&H&\)@@@E—Iﬂfm HO |COW -CHO
Y cczCCIstd O NH2 éﬁﬁ(mm N( _cﬁg)uz ?EI{I :(cnﬁ@
THIEREEEE MY L0(0)(CHL),NHSO,CH; -CHO
CCM -CH,CO,CHj -CHO
CCN -CH,CO,CH,CHj -CHO
CCO -(CH,),CO,CHj3 -CHO
CCP -(CH,),CO,CH,CHj -CHO
CCQ -(CH,);CO,CH; -CHO
CCR -(CH;):CO,CH,CHj -CHO
CCS -(CH,)4CO,CHj3 -CHO
CCT ~(CH,)4CO,CH,CHj -CHO
CCU -CH,SO,NH, -CHO
CCV -CH,SO,N(CHz), -CHO
CCW ~(CH,),NHSO,H -CHO
CCX -(CH,),NHSO,CH; -CHO
CCY -H -CN
CcCcz -CH,C(O)NH, -CN
CDA ~CH,C(O)N(CH3), -CN
CDB -C(O)CH,NHSO,CHj -CN
CDC -(CH;),C(O)NH, -CN
CDD ~(CH2)2C(O)N(CH3), -CN
CDE -C(O)(CH,),NHSO,CHj -CN
CDF -CH,CO,CHj -CN
CDG -CH,CO,CH,CHj -CN
CDH -(CH;),CO,CH; -CN
CDI ~(CH;),CO,CH,CHj -CN
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CDC - (CH2) 2C(O)NH2 -CN  CDD - ( CH2) 2C( O) N(CH3) 2 - CN
CH2COR

CDE - C( O) ( CH2) 2NHSORCH3

-CN  CDF -

CH3 -CN CDG

w0 a20EAcH2CH3 - CN CDH (CH2) 2C2CH3 - CN CDI PCT/US2003/036742

L (‘LI')\ or*mr*u')r*uo |

5 \Aﬂ ')ﬂﬂ/ll {'\/IR1 ’2')
oz

PCT/ US200B036742 c ( QEH;3OWCH - CN | CDK -CN
—(CH2) 3CRCH2CH3—=CiY —(CH2)4CRCH3I —CN—CDM
- (CH2) 4CePBH2CH3 - CN CDIQCH@&@@&M@Hs CN |CDO -CN
CHZSOZNLCHB) 2 - CN ((ﬁ_}'f PH - CN| CDQ
- (CH2) 2 CH3 - CN CDR-‘ Ly Cps - CH?C(O)NHZ 6%
CDT - N(CHB) 2 |- CH3 & NHSQ2CH3 -
| (@ P&@ Q) N CHR) 2 CH§N
C( QH]H2) 2NHSCZ CHB @NH CH2CO2CH3 -CH3 @
("I—I’)("(T)("I—I’)("I—IQ ("I—IQ ("I:A %’) R iB ("I:R
- (CH2) 2QROH2CHS - Chi3 CECHzSOIfHQ(;‘IQ@QCI-B {CH3 CED-CN
—-EHP - 3EEREHREHS— CEE - { CH2) 4CCPCH3 {CH3 —CEF
- (CH2) 4CCReH2CH3 - CHi3  CEEC CEH -CN
- CHZSOZN(CH3) 2 - CH3
CDQ -(CH,),NHSO,CH, CN
CDR -H -CH;
CDS -CH,C(O)NH; -CH;
CDT -CH,C(O)N(CH:), -CH;
CDU -C(O)CH,NHSO,CHj -CH;
CDV -(CH,),C(O)NH; -CH;
CDW -(CH,),C(O)N(CHa), -CH;
CDX -C(O)(CH,),NHSO,CHj -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,CH; -CH;
CED ~(CH,);CO,CH,CHs -CH;
CEE -(CH,)sCO,CH; -CH;
CEF ~(CH,)4CO,CH,CHs -CH;
CEG -CH,SO,NH, -CH;
CEH -CH,SO,;N(CHs), -CH;
CEI -(CH,),NHSO,H -CH;
CEJ -(CH,),NHSO,CH; -CH,
CEK -H -C(O)NH(CHs)
CEL -CH,C(O)NH, -C(O)NH(CH3)
CEM -CH,C(O)N(CHa), -C(O)NH(CH3)
CEN -C(O)CH,NHSO0,CHj -C(O)NH(CH3)
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CEl
-H - ¢( O) NH( CH3)
WO BM2G§@N( CH3) 2 - C( O) NH( CH3)

- (CH2) 2NHSQ2H - CH3 CEJ
CEL - CH2C(O NH2 - C( O NH( CH3)
CEN - C( O CH2NHSER1ZHS2003/036742

E’D \I\ﬂ

')ﬂﬂ/llJ\/IR1 Q') Df"l'l U IC')ﬂﬂ

- (CH2) 2NHSCRCH3 - CH3  CEK

CEM

IQ7') (‘Eﬂ
P ["A N a7 =

. f‘/ f\\ I\ll_I/ r*uo/x

(CH2) ZGCEDNHZ - O( O NH( CHEH, DEFOINIGH?) 2C( | O N( GH)®BNH(CH;)
L,\ U) I\II‘I\ LII‘IJ) L,I:kg ,\ U) \ kII‘IL) LI\II‘IDLZLI‘IJ - J) I\II‘I\ (
CER - CH2EBPCH3 - C( O|NH( d@){z)z@@N(@i@@ozdﬂcm -C(O)NH(CHa)
O NH CET - (JCHZ) 2] O
- %(CH)Z) 28@3 CH3 C%O) Rﬁf@qsﬁ;ﬁ@sb %3%2) C@%O)NH(CHQ
“C(O) \H CEW - ((CH2) 3 O NH( CH3
i ?(CH)Z\ ehR) ode) I(\IH( c)Hs\ C( b pa L ORE(CH)
- O) NH( @E@) CEZ -

CFA _
| A -C(ONH(CHy)

GO NHG) G - ) 2MEBEROSICIT( O NH O) _EDNiH)
:équ E))@J@ﬁ‘HS) 2 cicS)”ﬁl( « 2:C 5)m C}WNHSOQ@@)NH(CHz)
(o) 28BN o) 2 14O N 535‘62@%3”’ 2 E o,
GO NG L - (OB R G 2 GHONHCH)
C %?\ .(Zﬁ 1 - QO NCHS) 2o, Ci2) 200 Cr2 i o)NH(CHS)
CEY -(CH,)4CO,CH,CH; -C(O)NH(CHs)
CEZ -CH,SO,NH;, -C(O)NH(CHs)
CFA -CH,SO;N(CH;), -C(O)NH(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(CHs),
CFF -CH,C(O)N(CHz), -C(O)N(CHia),
CFG -C(0)CH,NHSO0,CH; -C(O)N(CH3),
CFH -(CH,),C(O)NH; -C(O)N(CHs),
CFI -(CHz2),C(O)N(CHa), -C(O)N(CHa),
CFJ -C(0)(CH,),NHSO,CHj -C(O)N(CH),
CFK -CH,CO,CH; -C(O)N(CHs),
CFL -CH,CO,CH,CHs -C(O)N(CHs),
CFM -(CH,),CO,CH; -C(O)N(CHs),
CFN -(CH,),CO,CH,CH; -C(O)N(CH3),
CFO ~(CH,);CO,CHj -C(O)N(CH3),
CFP -(CH,);CO,CH,CH; -C(O)N(CHs),
CFQ -(CH2)4sCO,CHj, -C(O)N(CHzs),
CFR ~(CH,)sCO,CH,CH; -C(O)N(CH3),
CFS -CH,SO,NH, -C(O)N(CH;),
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CFO - (CH2) 3CORCH3 - C(O)N(CH3) 2 CFP

- (CH2) 3C0RCH2CH3

-C(ONCH3)2 CFQ -(CH2)4CxRCH3 -C(O N(CH3)2 CFR
WO QOHRAIACP CH2CH3 - C(O) N(CH3) 2 CFS - CH2SO2NH2PCT/US2003/036742

,_(‘((\\ l\l{f‘l—.l’l\')

54..\\D 2004/ 046132 PCT/US2003/ 036742

CFT

- CH2SCRNCERB) 2 - C( O N( CH3LBI,SORN(CHGH2) 2NHSC2H -C(O)N(CHa),
O NCCHR 22— EPV—(HEHR 2 NHSEREHR—EL O NCEHS 2—EPW—H
1O /-\ CEJ NN -CH3| CFX (@42)@3(46)3512@ 11 /-\ - G-R(O)N(CHs),
=7/ NCH3__CFY -CH2C( O I\I( N -L,-
- ¢( 0 cHAFSazCH3 O /|- (@ﬁz 42) 2C( df%@@mﬂs)z
T\ -C-(%\;V-/N-CI—B (O C(O)N(CH32/ \o-C
- CH3 YC(0) (CH2) 2NHSOZCH3 7=\ -G N {--/ N-IEH _
-CHZOOZCH3 O /-\ -G N%-CH3 CGE - CHZOOZCHZ N—CHs
[--\ -C \N -CH3 (‘¥-(CH?)?(‘,(P(‘H’2 Q/-\ -C-N
\-/ N- CHBCfEG - (CH2) 2CORCH2EHBCRINL, -G N - CHP
- (CH2) 3CC2CH3 O / -\ —C—N  N—CHs
CFY -CH,C(O)N(CH;), Q
—C—N  N—CH,3
CFZ -C(O)CH,NHSO,CH;, QO
'—C"'N N"'CH3
/
CGA -(CH,),C(O)NH, QO
—C—N  N—CHj
\__/
CGB ~(CH2)C(O)N(CHas), QM
—C—N - N—CHj
__/
CGC -C(O)(CH,),NHSO,CH; QO
—C—N  N—CH,4
__/
CGD -CH,CO,CH; 9
—C—N  N—CHj
CGE -CH,CO,CH,CH; 0
_C—N N""CH3
CGF ~(CH,),CO,CH; 9
—C—N  N—CH,
CGG ~(CH;),CO,CH,CHj 9
—C—N  N—CHj
CGH -(CH,);CO,CH; 9
—C—N  N—CHj
CGI -(CH,):CO,CH,CH; o\
—C—N  N—CHj
_/
CGJ -(CH,)4CO,CH;, Q
—C—N  N—CHj
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-G

N% -CH3 CG
- (CH2) 400RCH3 O /- -\

- (CH2) 3C0RCH2CH3 O /\
NN -CH3 55 WO

-C
-C

[\ C_ _NMN-_CHR cal
SN ST SO

(‘ I\IL(‘I_IQ

NN - CH3

wWQo4N0A82132 PCT/ US2003/ 036742 CXK - ( CH2) 4CO2RER 5808036742

CHRSORNHR 11 / \

f‘f:l\ A

- CH2SO2N[GKB) 2 O / -\ - C-ICHOHBO,CHHCH CH2 2NHS m
-C- NN -CH3 CGO - (CHR) 2NHSX2CH3 0 -C- N —CH,
0 -CN CEQ-CH2C(ONH2 0 -GN CGR - CH2C10)N(CH3)2_O_/
-C-N -U U CHZNHSUZURS U - U-IN TGl - (LHZ) ALbU) NHZ
0 -CN (CH2)2(,(O)N( NN ov ™ 11 /7
- C( O (CH2) 2NHSOR2CH3 [0 -GN CGW - CH2CO2CHB 0 —@—i\_/ —CHg3
CGM -CH,SO0,N(CH3), Q
—C—N
CGN -(CH,),NHSO,H Q
—C—N
CGO -(CH,),NHSO,CH; :
—C—N
CGP -H lC,>
—C—N >
CGQ -CH,C(O)NH, Q
—C—N )
CGR -CH,C(O)N(CH;), CI?
—C—N >
CGS -C(O)CH,NHSO,CH3 Q
—C—N >
CGT -(CH,),C(O)NH, 9
—C—N >
CGU ~(CH2)C(O)N(CHa). Q
—C—N )
CGV -C(O)(CH,),NHSO,CH3 9
—C—N >
CGW -CH,CO,CH; Q
—C—N >
CGX -CH,CO,CH,CH; <|3|
—C—N )
CGY -(CH,),CO,CHj Q
—C—N )
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CGX - CH2CO2CH2CH3 O

-GN CGY

56 WD 2004/ 046132 PCT/ US2003/ 036742 CXZ
wo QM)@&DZCHZCI—B 0 -CN CHA -(CH2)3CORCH3 0 PETIUBLCMB6742

2. 3CORCHRCHI- 0O

CG--N

CHG J f‘l—l')\ 4CORC

- (CH2) 20CRCH3 0 - C-N

ﬂ f‘l\l

oD - ( CHRGACO2CH2CH3 0 (mm@mﬁzﬂmsomﬂ 0o -
CHF - CH2S2N(CH3)2 @ -C- N CHG - ( CH2) 2NHSDRH 0 _-é_mj >
CHH - (CH2) 2NHSQ2CH3 |0 -C-N CH -H 0 /~ 1Cf~
=CHR2CONH2 0 C 1T - C-NCHK —CH2C(OrN(CH3) 21 0 7=
CHL - C( §RARNHSO2CHB 0 | ~(CHRC0; -(CHR) 2C(O N ﬁz
/|~ -CN, CHN -(CH2)2C(ON(CH3)2 0 /~
CHB -(CH,);CO,CH,CHj Q
—C—N )
CHC -(CH,)4CO,CHj Q
—C—N )
CHD -(CH,),CO,CH,CH; ﬂ
—C—N )
CHE -CH,SO,NH, Q
—C—N )
CHF -CH,SO,N(CH3), Q
—C—N >
CHG ~(CH,),NHSO,H <|3|
—C—N )
CHH -(CH,);NHSO,CH; Q
—C—N )
CHI -H _ﬁ_ S
C r\¢
CHJ -CH,C(O)NH; Q
—C—N\?
CHK -CH,C(O)N(CH3), ﬁ S
-—-C—N\&
CHL -C(O)CH,NHSO,CHj Q
—C—N\7
CHM ~(CH2),C(O)NH, Q
—C—N
\—
CHN ~(CH,),C(O)N(CHy), 0~
—C—N\é
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-GN

- C(O) (CH2) 2NHSQR2CH3 O /\
WO BMZEEAGH2CH3 O

57 WO 2004/ 046132 PCT/ US2003/ 036742 CHO
CHP - CH2CO2CH3 O -C- N,

CHQ

-C-N CHR - (CH2) 2CO2CH3 O /\ PeTIUBL003/036742

r‘l_lc - (m_n) '),r*mr*l I')r‘l_l" ﬂ I\ (‘ I\I C‘I_IT /f‘l_l_\ SC@__CI—IS ﬂ
-C-N, CHDHO( CH2) 3CCr CFQG@)(CH&)&NHSOzNHa Chv 0" =
-(CH2) 4C2CH3 O /\ -{C-N, CHW - (CH2) ACO2CH2CH3 o_L&_N; |
-C—N CHX - CHZSOZNHz. 0/~ -GN CHY - CH2SO2N( CH3) 2
-GN CHZ) ZN 0] -GN CTA
(CH2 2&@%2&3 o IoN aﬁaﬁ’d}hl 1 /-y dc 9~
-CH2C(O NH2 /-\ 58 |WD 2004/ 046132 PCT/ USR003/ 036742N___
QD -CHC(O) N(CH3) 2
CHQ -CH,CO,CH,CH; Qs
(3
—
CHR ~(CH,),CO,CH3 <|3| ~
(3
—
CHS -(CH,),CO,CH,CHj Qs
—C—-NG
—
CHT -(CH,)3CO,CH3 9 <j
—C—N
—
CHU -(CH3);C0O,CH,CHj BN
CHV -(CH,),C0O,CH;3 D
CHW ~-(CH,)4CO,CH,CHj _9 =
CNA
CHX -CH,SO,NH, __,C,> =
C—N\¢
CHY -CH,SO,N(CH3), QA
—C—N
=
CHz -(CH,),NHSO,H ﬁ S
—C—N\7
CIA -(CH,);NHSO,CH3 9 /=
—C—N
e
CIB -H ——@—N/_\O
__/
CIC -CH,C(O)NH, @ N /—\O
__/
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O/--\ -CN 10 CE -C(OCHNHSXRCH3 O-C O CF
-(CH2) 2C(O)NH2 101 /--\ -GN CIG -(CH2) 2C(O N(CH3)2 O
WO 2004/04633NO ClI H - C(O) (CH2)2NHSOZCH3 O /--\ -eENUS2008/036742
CHROREH3—O-CH =\ NCu—=CH2 U—B()/d "GN
- (CH2) ZIRCH3 O CIK /- -JCHaCﬂ@N(CéhN ClL /~\
-(CH2) 2C2CH2CH3 O /-\ -CG-NO CIM - (CI—|2)3002CF[§37'N-\ 0
CN JO CIN-(CH)3CRCHCH O0/-\ -CINCO —
—(CH2T4CRTCH3 O 7 - 4CC2CH2CH3(§)/-_L—

-GN aQ -&QS@N@W%Sé%g% 10 ARM_
-CH2SCR2N(CH3) 2 101{/-\ -C-N 59 WD 2004/(046132
PCT/ US2003/ 036742 | Cl S - (CH?) 2NHSQZH 0/ \ -G N{—EF
- (CrR2) 2MHSQZCH3 /| - Co 1D, (RO, CH2) INHSCRH -1 —\
—¢N Do
__/
CIG -(CHz).C(O)N(CH;); @ VAR
__/
CH -C(O)(CH,),NHSO,CH; 9 ™\
—C—N
__/
CII -CH,CO,CH; Q N\
—C—N
__/
cl -CH,CO,CH,CH; Q /—wo
—C—N
_/
CIK -(CH,),CO,CHj Q N/——\O
__C_
__/
CIL -(CH,),CO,CH,CH Q /—\O
—C—N
__/
CIM ~(CHy);CO,CH; 9 VAR
__C_
__/
CIN -(CH,);CO,CH,CH; o /—-\O
—C—N
__/
CIO -(CH,)4CO,CH; 0 ™\
—C—N
_/
CIP -(CH;)4CO,CH,CH Q N\
—C—N
__/
CIQ -CH,SO,;NH; (IDI /S '\O
—C—N
__/
CIR -CH,SO,N(CHs), 9 / \O
—C—N
__/
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C\N-(CH2)3NHS(2H-C(O)NH2 Cl W - ( CH2) 3NHSOR2H - CORCH3
- (CH2) 3NHSOR2H -CHO Cl'Y - (CH2) 3NHSOR2H -CN  Cl Z
wo (z@um;ﬁwsozH -CH3 CJA - (CH2) 3NHSO2H - C( O) NHBEBUSBB036742

(O N(- f‘l_lQ\ 2 CJGC /(‘I_I')\ 3NHSAZH I \\

TG NN CHEIS CID - ( CH2) 3NHS(ZH, PNHSCMH CIE | (w)smpsog,H—\
0\~ -CN, CIF -(CH2) 3NHSQZH / -\ -C—N~JOThe—C—
present invention fuyrther enconpasses conpounds havi hg_/

the Tormula (1Td) N[N~ N _ A5 NN VG HR(R3)p 1

(R2) q SC(ITd) and phar n’é@g@}zN@aﬁQ#}%ccepi abl e saP_s/ \
thereof, wherein Ara, RI-R3 G m p, and ¢, are—aé—N
defined above. 60 2004/ 046132 PCT/ US2003/ 036742 |\ﬁ—/

one enbogipyent, the|4-Tetyr enyl pi peri di ne_
Cnrrpmmdgﬁhg? formilla (I d\éﬁqlN g)éghv\her pin Gis HH

In one eqippdi nent, the 4- '(@Hg)gmglsﬁzﬂ4 phewyl p| per CgONeH,

f"r\nlrhr\llnrlc aof f or mil a /I d\ are—t r\co \l\ ler

Tt oo .4| lI

- L- (CH2)CNZ(O)(R4 5 In O-IQ@H@)gNHSOant t he -CO,CH;

A=Tetrazolyt=4phenytpiperidinme Conpoundsof —fornuta

(1d) areClrose wher¢in G-£CHp:sNBESOpH C(0O) OR4 and L-GHO

-T(O one enbodi ment
4- Tet razé%l - 4- phenyl pi peﬁ?ﬁrs(;@]{@@ﬁgounds of formf&

Id) are ose wher ¢i n OOCR4 and L =
SSO)Z CE% . In one engcg#)ﬁegsa 9 -CH;

4- Tet razgml - 4- phenyl pi pe_(cﬁg)_[,?ﬁH%moundS of  _C(O)NHCH;

CIB ~(CH,);NHSO,H -C(O)N(CHs),
CIC -(CH,);NHSO,H QM
—C—N  N—CHj
\_/
CID -(CH;);NHSO,H Q
—C—N )
CIE ~(CH,);NHSO,H 9 @
—C—N
—
CIF «(CH,);NHSOH INaRN
\__/

(Id)

and pharmaceutically acceptable salts thereof, wherein Ar;, R;-R; G, m, p, and q, are as

defined above.
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10 formula (l1d) are those wherein G = -L-(CH2)"C(O) OR4
and R4 = H |In one enbodi nent, the

wd200eu@anl yl - 4- phenyl pi peri di ne Conpounds of PEDURMDH036742

(1d) are those wherein G = -L-(CH2),,C(OOCR4 and R4 =

- C1- C10 al kybne dmbaietmhedi-T&rizolyl-Aephenylpiperidine Compounds of
4- Tetrazol yl - 4- phenyl %I peridine Corrpounds of fornula
faremnlald) arp dse wherear Y isH= - |- (CH2)"C(O) OR4 and R4 =

- CH2(( C1-
4- Te?r az olqkf &%(&Jﬁ%dl pI per%|4glpéneuéa%§§'? g'gﬂj% gglpﬁeﬁﬁ or C(imap ounds of
(drehul:a(1€) zIrB Gste \Mhefeﬁi (}‘ =G-E-(CH),CtB)OK( O OR4 and R4 =

-CH2NH( C1-C4 al kyl) .or -CH2N(C1-C4 al kyl)2. In one
enbodi nent In WeemboﬁémﬁlﬁzmeﬁrTetrqaﬁb/hﬁmhep lR?FlﬁEle Compounds of

S sk ARG e HOTRIIELR o,

4- Tetrazol yﬂ ore @ﬂlmmhemtp&le|4dTétfaz61ymaqﬂmd§1prendﬁﬁerlh@unds of
Id) are those wherein . In one

%Crm@bq Adrare those wherrét Gz oL;(Cszr)nE&@QRmrﬁelr rdiSy- or -SO-.

C?gﬂgsjgdé%%nef %ﬁl&%&nﬂeﬂth@% é?frreg%a%ggf'h ?\Mgﬁ§1§1p%n(c-ﬁne Compounds of

n one e

foriRld @a)dry thode pheritt Gi=peLJ(dHe)§c®)mqmﬂm H.25
formula (1d) are those wherein = -

COOR
one enbodi Frefe enbpdimentethe 4zB¢tsﬂrzolazl ﬂr@ﬁy})ﬂp}m@ﬂxn@ﬁ@lpounds of

RISl B 0L 10 IORR MBI 6.

4- Tetr azol W erft gakitsydyrhpritphe I4delﬁtzﬁ®'[qu1th§1p@fendfn@I’(]‘ﬂmhpﬁ)unds of
Id) are those wherein G—-{ML1 COOR4. 30 In on

éqm@hﬁ Adrare ﬂtoﬁ%wlllﬁrPé?c Eaz oyfHak i i ﬁéIzO(Cl-Ch alkyl).

Co d

T ar) - el eneiBtiat h 7 e OB ORIElgRrfick Coppounds of

formata @Ry thoée pzhemﬁ @i=pelL{(CHERC@YQRUmMAR O -cmqucac4 alkyl) or
(1d) are those V\/nereln Gis -L-(CH2)"R5 and R5 =

“(Hy(Kirt;+ o) -C(ONH(CL-C4 alkyl), or

B o —

formhelar (dd)alry thode wherid @'=p-€@i d ﬁky@ﬁﬁ}@lb(bﬂ@ of for mul a
(1d) are those wherein IS (CH2) nR5 and RS, =
- SO2NH2, - @c%mr@pd@aerw thg rl)Tetraéﬁalyl-é@,@Rl(lxlmp@z; inp L@ﬂrr)p@unds of

A4 - 4- phenyl pi peri di ne
%o?mﬁﬁgkg ﬁ{ E%Qr;merehﬂ(? c?)ég?);k“t hose wherein Gis
- L- ( CH2) nRin @tecenodimeliHBEOZH etdanolgh ¢-pheiydpipeRdine Cofgounds of
4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
foraylagid arythose vm@nemﬁ—s(fi%lz)n CQERR)nR5 and L = -C(O

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -(CH;)3-COORa.

I:

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

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G is -L-(CH;),Rs and Rs = -NHSO;R4.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G is -L-(CH,),Rs and Rs = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C;-C4 alkyl), or -C(O)N(C4-C4 alkyl),.
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In one enbodi nent, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (l1d) are those wherein Gis

WO koog@A3? R5 and L = -SO2- or -SO-. 10 I n one PCT/US2003/036742

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

Conpounds &of ond @ntodimertl the 48T erdzbBs4-pierylpiperidine Compounds of
(C1-C5 _al kyl ene In one enbodi nent, the

formaia QT 9 O&evﬁwﬁlw {SHneR o um ¢S OaNHz s -SOMFYC1-Ca alkyl),

d a}q@ erein G = -CH2-R5. In one enbodi nent,
6{1 QQ t'razo i%/}(\h4 phenyl pi peri di ne Conpounds of 15
formula (I ﬁ)oﬁ@nﬂiddm&enty\ﬂner4€I‘eEtra@ol=5/1~4(1ﬁbE§)ﬂ?tpEﬁdlnleermn1ﬁ)unds of
enbodi nent, the 4-Tetrazal pi perl di ne

dsarphose WhﬁmraG(w %H@)nﬁzhen §POH. =

-(CH2) 3-R5

4-Tetrazol {/l} -I%-%Elgony pi berl di %treatz?%l 43) exé%lpg)fendglngr?ur?pounds of
fdronlaa(i@) drédree wherei G i6G-I= (CHQkRQa&deS ZQ0)n one

enbodi nent, the 4-Tetrazol yI enyl pi perj dine

Conpounds §¥ onercsnbagiment; dp a?@ra@ﬂldké nhsBYlginsrigine Compounds of

I ie? r@%)c%?y H-o -g]ﬁerﬁgfgﬁ%érfg %?é rcrlpléﬁn_gsozé?r S mul a
(1d) are those eshissdémentpths 40T ettazolghdiphenylpipetiding®vmpounds of
the 4-Tetrazol yl - 4- phenyl erjdi ne_Conpounds of 25

(arg $hos¢ whereysE w@-@ﬁ lene)Rs. | n anot her
enbodi ment | I
Conpounds 6&% g?bwﬁﬁ&% %)ﬁalrﬂegra? ﬁl s %@éﬁp@h&ﬁe f ang unds of
fommubaidcine tioegrwherewhGeh-URB-R S attached is in the
(R)-configuration. In another enbodi nent, the

4- Tet r azol J ene-HRRORYMBNtpBE Aol sirezeiyhrhemdpiperidisg Compounds of
! =1 and th b
PRGOS R {ord the cerbon

(S) conf i glir @tei emtbodimeraibt AeTetanblghiphatylpipbedine Compounds of
ol yl - 4- phenyl pi perl CBI ne Conpounds of fornula

{qﬂa)l aa(lfé athoee whee 3%ad R3 is -Cl-C3 al kyl .

e

foomplay(id) arothosd whemineG H WH@&{Rst hose wherein p = 1 and

R3 is -CH3, In another enbodi ne
4- Tet r azol 1 ng-cgHoRimentobs Aok %@Z‘&fhﬂ) @ﬁﬁ@éplaﬁndlﬂs Cempgunds of

kﬂ)lla?f a}@fﬁ%?ewﬂ&feﬁ“ ch(%gz) is -Cl-C3 alkyl, and

ecar on atom t-0 "5 attached is |nthe
( R) confi gImr(nteieﬂﬂ)odimem,mhé Aeletrandl gH4-phedylpibdine Compounds of

fomlgfa(ﬂﬁ those\gﬁere%ﬁl %?ri dine Conpounds of

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 Rj 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 R; is attached is in the
(S)-configuration.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein p = 1 and Rj; is -C;-C3 alkyl.
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formula (1d) are those wherein p =1, R3is -CH3, and
the carbon atomto which R3 is attached is in the (R

wa@ eovitiograsat i on. | n anot her enbodi nent, the PCT/US2003/036742

4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 10
fornula (1 @) anutieertehodindigthe A-TetradolyRBphenylfiperidine Compounds of
al kyl, and the carbon atomto which R3 is attached is

formiua( @)ﬁreg&sw@ampmil andRyigotHer enbodi ment, the

4- Tetr azol [ @ofarcleTI]

(1d) are t 056 %gg@oﬁw&ﬁ tﬁé Eg’f I'S ?luéflgﬁegn%p%ﬁ({elﬂy@mpounds of
Carrduden(1d) aretiose whierin B% Ii, R; i@ aChedklylj and the tixdoh SJom to which Rj is
confi(?uratl on.. 15 .1 n one enbodi nent, the

atfacbed i5811ha (RA.cRBEY P er i di ne Conpounds of fornula

(1d) are t I .

4- Tetrazol )E}Fi%m%enyl E?Igeélﬁt ?ﬁ?‘%gg%%l A{rgﬁgia{lﬁﬂ%nc}lﬁgﬁgmpounds of
fdrohulafé) drb dmse wherei p=i1n Rz i-CH) am&le enibodiatamn to whith R; is
4-Tetrazol yl - 4- phenyl pi peri di ne Con‘pounds of 20

f 1 10 ) (Ry cantigiBaiotiaherein in = 1. In one
nbodi t
gongoluggg h} 51[6?1-66?‘ ﬁ%%%ﬁf?\fe&;t Xaef é‘ TR gis%iflp ﬁéﬂ)ﬁﬂ p@ndm%Compounds of

forchufn &Fd)are thmwwhel&n‘bp &l lnBpis -(Illf@g:, alkyl, and the carbon atom to which Rj is

4 Tetrazol yl - 4- phenyl pi peri di ne Con'pounds of fornula
o e‘é’fséntﬂﬁb@% W\@”é‘i‘t#?n'rn =1and p = 0. 25 In one

go”bnggbgggt In M)?Ber% %%g&?fe%'tﬁ he g-T{éﬁ§%Me§lp gﬁ&hﬁd f)&qd_in%Compounds of
forohutp Fd)are thmwwheltenb}o eilpRpis -OHieand the carbon atom to whi’ch Rsis

4- Tetrazol yl - 4- phenyl p| peri di ne Conpounds of fornula
%W%?}“e%’fséntﬂf?t@é HUEYL n = 1 and q = 0. In one

nbodi t I [
Copocns. BORSgeBE R85 Db AERT R Compoundsof
fhrmplaq(1d) aaathoge whékeid qg=@ne enbodi nent, the

4- Tetrazol yl - 4- phenyl plp ri dine Coppounds of forrrula
(1d) are tﬁ’o‘é"@ eAlTetrrgzolygp yf}plpeg ing L ogpounds of
%gm [ az@l yl - 4- phenyl pi peri di ne

n%%u(@s op%gfgﬁ%gﬁﬁl(l% are those wherein R2 is
-Br, -d, K onemmbodimé&R, tWO42DHds4B4-PRenylpiperidine Compounds of
gCT/ US2003/ 03674 ] n one enbodi nent, the

¥ those WHERIA 1B p]erl di ne Conpounds of formula

(Id) are tfy Bh .
enbodi nent O&%ee %12{1%}1523% ﬁeﬁ%ﬁ%ﬁé‘?‘ e?l %Irll%lgg CRitipounds of
fdmnrrpm(ﬁt)gr@ﬂloséwhemiran(# @i)andlp@ Ohose wherein R2 is
-C1-C3

al kﬁl one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those whereinm = 1 and p = 0.

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

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

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

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

formula (Id) are those wherein R, is -Br, -Cl, -I, or -F.

63



10

15

20

25

30

5 In one enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula

W@ b@)/oarig2 t hose wherein R2 is -NH(C - C3 al kyl ) POT/US2003/036742

-N(C1-C3 alkyl)2. In one enbodinent, the
4-Tetraz oIn)dnelbnﬁimdnme the Af”ﬁhtnaeolmbﬁwbmbd@pélﬂdmﬁ Giompoynds of

(Id arethose -1, or -F. |
fae(#k) ﬁ%l Z}T’SES ng? 5;(5/12 phenyl pi peri di nen

Conpounds Shent! @e Ul thads191-4 paskyIpideriéing Jstposnds of
-Q(C1- C3 %"fdn one gnbodlarreﬁt H?h?p@ P >0

fo??g?([[@)m% %iosdwhhtenylkplspér-!(?dlaﬂ@l Corrpounds of formula

are - Cl- . Lp

enbodi meni? c?rts e v&e%{g‘%& t?s ﬁ;feﬁ@%é]ﬁg%m%lﬁ#%@;pmg&lgg " Smpounds of
fo%%ﬂ%é%ﬂg ﬁ‘{o e (WAEIGH R lfhhg{-@lﬂan@ﬁ)%rmgtle(m alRg1)h.S

or - I n one
embodi nenin ortdmnbfbdi'merlta&le I4yTethp%'éﬁmhsnﬁEWP§ﬁWé Compounds of

ounds of hose wherein RL is H
fqrmg‘ej%@ mémsw rel‘%ﬁél(s g}fe?ﬁaztﬂ% E4 phenyl pi peri di ne

Conpounds ;0 & fdi O ds of
" O N, %z eg J@ﬁlnént‘s:( %)4 'ﬁét%zb \ﬁyﬂ? ﬁie dBnpounds o

f(zrﬁ(_lgﬁz @lﬂ)@&le ﬂfbsamm;;tejrﬂm BGO(@ Gmelkefﬁbodl ment | t he
(| d)e ra?éoir%%%eeerg\mgﬂlépﬁl er4|_ I&a%?%f-%p p%gﬁ?l%lp%&dme%cmlﬂo%nds of
& u?ad{jé;fdéié ﬂ%c}sgﬁlh%re-ﬁ?kg ﬁl@léds -icyphenyl pi peri di ne

Co ormul a are those wherein Rl is
C( O NHCHBE ommembmimﬂhtotherﬁa’ﬁ@trazp}yé-4-phenylp1pendme Compounds of

oA Bjoss et B e i OTESL N oy RSB, 1 n

one enbodi myi@ ?mﬁ&ﬁmént-rﬁ{er@?‘&ﬁﬁbty‘} 4pi1RAYIpRiepigiiediotpounds of

Conmpounds o or mul a are those wherein RL is
fore(ul) mmm&mhetmwﬁ Iénbodl ment, the

4- Tet Lyl

(1 d)e ;?éotl%sg%erﬁﬂgﬂé ﬁt %ﬁq gl Y %%%}‘f&% gglerfe%cmﬂ)(ﬂmds of
f%jmogﬁ)gél% g]%c;sg f%%hiérrfcgﬁgﬁ %Z-@(mglﬁgz,fm%cg?re %oﬁﬁl((;l-c4 alkyl), or
-€@¥N(Ch+CsaileyDenbodi ment , the

{ et Rz RSBl R DR AR Hncs of
fgx%ﬁ,( ?ﬁg%%/t?@sgzﬂ?erelh R, Q& (OIRAH)E t he

4- phenyl pi peri di ne npounds of _formula
(1d) are ﬂnone emhedisient, Rie 4-4 etrmbd@p@ny&ppgenduﬁ erapounds of

f%ﬁgmg}eahés%%vﬁer;n&{ %(H)Nﬁ&fenyl pi peridine

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(CH2CHs)s.

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 (Id) are those wherein R is -CHO.

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

formula (Id) are those wherein Ry is -CN.
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formula (1d) are those wherein RL is )CH)r OIIl O

-CNO ' -CGNI -G ~~ -R4 (CH2) 5 0or -CN1In one
weniwadidrent , t he 4- Tetrazol yl - 4- phenyl pi peri di PET/US2003/036742

Conmpounds of fornula (1d) are those wherein Ara is

phenyl , naphine¥mbodithdiitthe 40Feﬁﬁhﬁyﬁm-tphér)5ﬂplp bidia8 €ompounds of
enbodi ment the 4-Tetrazol ﬁ)(menyl pi peri di ne
a.

@n’p]@dlﬂﬁﬁ%ﬂlosqwh@fﬁlnd{(lﬁdf a?e Bse wherein Ara is
5- to 7-
L T T -

foghﬁul(m)(aféjﬁmgdﬁhé@ﬁﬁelmherel n Ara is substituted with
one or nore R2 groups. In one enbodi nent, the

4- Tetrazol yl - 4- phenybol pe(dHh)ne Conpounds of fornmula
(1d) are those whereifin G5 H, and p . I'n one

enbodifrent; X he 4- o:’yl - 4- phen pi i di ne ||
n‘pvm-rdi\_ofL/Nﬁ formul a )5 ar e—rﬁtﬂ@er ei n—G—:N H O
and q = O—+n one’enbodi 2) the 2

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of forrrul a

(1d) are thasR eRdRhdht C&wmet@mym héhylpiBedi@e Compounds of
enbodi ment, the 4-Tetrazol yl - 4- phenyl pi g]?rl di ne

foonpleuib erethose whmmaAl(s uwheawb nﬂwhib)él githrydi oy pbenanghryl.

~and m= 1..20 |n
4- Tet r azol ISPIODE eB}?gﬁ ?|4 eﬁréiz%lﬁ hen lplanlee Cr%r}pgunds of

folHh1aqIH atdBSS Whaeri A@raﬁ F5Ho Tdﬂl@mlﬁéﬁd) Botgrderyyl . In
one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne

Conpounds bnfonefemhmmerxu th9 4-lrerazolyls & phpdirippridine Compgunds of

f[fmf,ié][a?gcﬂ 81%%/ TlOﬂe %h%ﬁ@ln% Is,Subg t1t'{r1Fela 1tﬁ Qfe - ormote Rzzgoroups

formul a (|EhondlegboliRgt, Wﬁ@ﬂiﬂf eﬁaﬁal‘?l Jﬂph&l}fl‘pl@emﬁﬁd Cdhipounds of
0. In one enbodi nent, the

fprraler(B) ot those whesaipl @ dérandipre0Conpounds of  formul a

eboa ment O Poat T el pRRR fid CBufidnas or
ﬁﬁﬁ@l@lem;%r@ﬂmse‘@héwma&@w)anarq&ohose wherein G =H p

= 0, and Ara is phenyl. 30 In one enbodi nent, the

4-Tetr azol MWEW@M@T pgbe fdi eﬁf@Z@Mln‘&r@hmépleﬁndm@ Cempqunds of
tél d&la?fd% aret%ose V\ﬁerel%l —CI;-I “oimRg 00 9 =0, and m= 0.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine 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=H, p=0,and m= 1.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G=H, p=0, =0, and m = 0.
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WO 2004/ 046132 PCT/ US2003/ 036742 1 n one enbodi nent,
the 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of
wo coonoh@st | d) are those wherein G = H, p = 0, PCEUS2003/036742
and m= 1. In one enbodi nent, the
4- Tet r azol il orfé-epktRith it e udlrdﬁaz&ym@na@ap@éndme Osipdunds of

é@ are those wherein G=H, p = q— , and Ara is
moilkpl(1d) 3rq fhosmwhersivgd b = 0 @& 0, and m =

(o) are hous TR L‘S}‘etf%z@%@-%ﬁgfgﬁ%@gﬂdi%’ FBfynds of

AbRulagId) hedhbse Whérdiit G atBLMe= 0, = 0, and Ar; is phenyl.
4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of formula

(1d) have Intane enmoritmmgthgﬂrﬁ@ﬁmlﬁl-élmenylplpm@ne Rempgunds of

utic ta _Salts At f.
%ﬁgp%'%ﬁcﬁ SR RG et QTR P08l s LG RE i eyt
- H- Hllu%ve@'@@fe@bm Henyll ng@n S N3y ﬂ)rmhla (Id) have
DAD C( O CH2NHSQ2CH3 - H DAE - 2C(ONH2 -H DAF
the GMilowing ywgt@eR) 2 -H  DAG - C(O)(CH2)2NHS(ICH3 -H DAH
-CH2CR2CH3 -H DAl - CH2CORCH2CH3 -H DAJ - ( CH2) 2CCRCH3

-H DAIS - (CH2) 2C2 -H DAL - %EBCOZCI—B-H

DAM - ( CH2) 3CO2CH2CH3 AN - ( CH2) -H DAO

- (CH2) 4CO2CH2CH3 - H - CH2SZR2NN ~HN, 66 WO

2004/ 046132 PCT/ USZOOHS/ 36 N G

R1
and pharmaceutically acceptable salts thereof,
wherein G and R, are as follows:
Compound No.: G: R;:

DAA -H -H
DAB -CH,C(O)NH, -H
DAC -CH;C(O)N(CHs), -H
DAD -C(O)CH;NHSO,CHz3 -H
DAE -(CH,),C(O)NH, -H
DAF ~(CH,),C(O)N(CHs), - -H
DAG -C(O)(CH,),NHSO,CHj3 -H
DAH -CH,CO,CHj; -H
DAI -CH,CO,CH,CH3 -H
DAJ -(CH;),CO,CH3 -H
DAK -(CH,),CO,CH,CHj3 -H
DAL -(CH;);CO,CHj3 -H
DAM -(CH;);CO,CH,CHj3 -H
DAN -(CH,),CO,CH3 -H
DAO -(CH,)4+CO,CH,CHj3 -H
DAP -CH,SO,NH, -H
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DAQ - CH2SO2N(CH3) 2 -H DAR - (CH2) 2NHSO2H -H DAS
- (CH2) 2NHSORCH3 -H DAT -H -C(O NH2 DAU - CH2C( O) NH2

WO SBi0@pMNi2 DAV -

CH2C( ONCH3)2 -C(O NH2 DAW PCT/US2003/036742

CLO-CHRNHSER EHE—C{-O)- NH2—BAX—(EHR2 ) 26O NHE— O NH2
DAY - (CIEAQC( O) N( CH3) 2 @H)W(Omz -
—C(O(CH2 T ZNHASC2CH3 N2 —DBA - COZCH3 - C(O' N
DBB - CH2CH3 - q 0) NHQCHD%{S@@#[Q) 20Q2CH3 - C(O)

TG0 NPABEE (G 3o BRI e peG
D DD %?%“Kﬁ? o o s e
B AGAGNBCH 60 NECHBONIETD) 2N B2, -CONaT

- CH2C( OIM(CHB) 2 - CORCH3 GIBE(OWMISDZCI-B - CO2 CH3C(DRGL:
-\CHZ)ZQUNHL CREHS—DBR =(CH2) O N(CH3) 2 —=CO2CH3

- (CHZYWNHSO2CH3 | ooﬁﬁQéCH@éHS eo2aH3 - Cop CHEOINH,
gcbz% US2OAR036742 DBV - (‘@éa)%" 5 Dcolrg | ClONH;
DAY -(CH2),C(O)N(CHa), -C(O)NH,
DAZ -C(0)(CH,),NHSO,CHj -C(O)NH;
DBA -CH,CO,CHj -C(O)NH,
DBB -CH,CO,CH,CH; -C(O)NH;
DBC -(CH,),CO,CH; -C(O)NH;
DBD ~(CH,),CO,CH,CH; -C(O)NH,
DBE -(CH,);CO,CH; -C(O)NH,
DBF -(CH,)3CO,CH,CH; -C(O)NH;
DBG -(CH,)4CO,CH; -C(O)NH;
DBH -(CH,)4CO,CH,CH; -C(O)NH,
DBI -CH,SO;NH;, -C(O)NH,
DBJ -CH,SO,N(CHz), -C(O)NH,
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(CHs), -CO,CHj
DBP -CH,NHSO,CH; -CO,CH;
DBQ -(CHy),C(O)NH, -CO,CH;
DBR -(CH,),C(O)N(CHz), -CO,CH;
DBS -(CH,),NHSO,CHj -CO,CH;
DBT -CH,CO,CHj -CO,CHj
DBU -CH,CO,CH,CH; -CO,CH;
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DBW - (CH2) 2CO2CH2CH3 - CO2CH3 DBX - (CH2) 3CO2CH3
-CO2CH3 DBY - (CH2)3CO2CH2CH3 - CO2CH3 DBZ
WO (@OHAIACIPCH3 - CO2CH3 DCA - (CH2) 4CO2CH2CH3 - BCRCOBi803/036742

. I'Y‘R f‘l—l’) cm NHR2. r*m f‘l_lQ rv*r* f‘l_l') cm I\I( r‘LI’)\ 2 r~m huo

DCD - ( CHIFZNHSORH - CORCH3-(CEEECORCHR) 2NHSCRCH3 - COTGH;

F—H=—CHO—DCG=CHRC(ONZ2—=CHO  DCH=CH2C( O N(CH3) 2
CHO DEBWC( O) CH2NHSO2 )G CHREH:- ( cHR) 2C( 0) NGE2CHs
-9 <%§Nﬁsmo’eéﬁé” 00 (BBl CErBoGi | oo _pafOCH:
(CHZ) 2%%% CHO 2)-“( ¥ DCPDcfEOZcH3
] S %2 Zrmm-r)% g %%%% , CFDmlvDCTcozcm
- CH2SO2IMEAR3) 2 - CHO| DCWCHGHX) ZWHEERH - CHOI _DCX -CO,CH;
68 WO 200AB046132 P(“T/ Dgéoﬁé_'izéggﬁﬁzMDb;I FAONE -CO,CH;
OO SRS 2 ON OB A R, 2B N 6,0,
DCD -(CH,),NHSO,H -CO,CH;
DCE -(CH,),NHSO,CH; -CO,CH;

DCF -H -CHO

DCG -CH,C(O)NH; -CHO

DCH -CH,C(O)N(CHz), -CHO

DCI -C(0)CH,NHSO,CH; -CHO

DCJ -(CH,),C(O)NH, -CHO

DCK ~(CH2),C(O)N(CHs), -CHO

DCL -C(O)(CH,),NHSO,CHj -CHO

DCM -CH,CO,CH; -CHO

DCN -CH,CO,CH,CHs -CHO

DCO -(CH,),CO,CHj -CHO

DCP ~(CH,),CO,CH,CH; -CHO

DCQ -(CH,);CO,CHs -CHO

DCR -(CH,);CO,CH,CH; -CHO

DCS -(CH,)4CO,CHj -CHO

DCT -(CH,)4CO,CH,CH; -CHO

DCU -CH,SO,;NH, -CHO

DCV -CH,SO,N(CH3), -CHO

DCW -(CH,),NHSO,H -CHO

DCX -(CH,),NHSO,CHj -CHO

DCY -H -CN

DCZ -CH,C(O)NH, -CN
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DDC - (CH2) 2C(O NH2 -CN DDD - (CH2)2C(O) N(CH3) 2 -CN
DDE - C(O) (CH2) 2NHS2CH3 - CN DDF - CH2CO2CH3 -CN DDG
w0 a20EAcH2CH3 - CN DDH -(CH2) 2CQ2CH3 - CN DDI PCT/US2003/036742

{ m_m 2CRCH2CH3 CN-=--DDJ- ( CHR2Y 3CRCHS N PBK
(9—|2) 30MAHCH3 - ON DDICHZQoaﬁ)Immm CN DDM -CN
_Gresee ﬁiz”‘@“:?)‘zmc}u 0P CLOU E; SRFBEER: - O | OO
DL w%}g@g ) N( CH3) 2|- o3 '(‘E@J%@)E#)Q&Q e NHzchEﬁS
px - (GPRG ) st A TR O b e - oY
DOZ - CaGSECIEONS - (16.BnNIAGRNOT 06 DEECN
- (CH2) 3@PEH2CH3 - CH3  DEECH,CERTEGO2CH3 | CH3 69 VEN
20041046132 PEFUS2003/-036742—PEF—(CH ) HECREH2EHS
-CH3 DEBDGCH2SO2NHP -CF@HMCI@@B@N( CH3)2 - CH3-CN
DDH -(CH,),CO,CH; -CN
DDI ~(CH;),CO,CH,CHj -CN
DDJ -(CH;,);CO,CH; -CN
DDK -(CH,);CO,CH,CH3 -CN
DDL -(CH3)4CO,CH; -CN
DDM ~(CH,)4CO,CH,CHj -CN
DDN -CH,SO,NH, -CN
DDO -CH,SO,N(CH3), -CN
DDP -(CH,),NHSO,H -CN
DDQ -(CH,),NHSO,CH; -CN
DDR -H -CH;
DDS -CH,C(O)NH, -CH3
DDT -CH,C(O)N(CHs); -CH3
DDU -C(O)CH,NHSO,CH; -CH;
DDV -(CH,),C(O)NH, -CH;
DDW ~(CH3),C(O)N(CHs), -CH;
DDX -C(O) (CH,),NHSO0,CHj -CH;
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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 presence of base such as Na,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 Me3SnN3 or Me3SiN3 and tin
oxide (8. 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, to
provide a mixture of 4-Tetrazolyl-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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m, p, q, Rz and R; are as defined above and -W- is -C(Ar;)(Ar)- or -C(H)(Ar3)-.

Scheme 2 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds where R; is -CO,R4. 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 Me;SnN; or Me;SiN3 and tin oxide (S.J. Wittenberg et al., J. Org. Chem.
58:4139-4141 (1993)) to provide 4-Tetrazolyl-4-phenylpiperidine Compounds 11, where R,
is R4OC(0)- and G is -H. Compounds 11 are reacted with G;X, wherein G; and X are as
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m, p, g, Ry and R; are as defined above and -W- is -C(Ar;)(Ar)- or -C(H)(Ar13)-.

Scheme 3 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine

Compounds where R; is -C(O)NH(C;-C; 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 compounds 16. Compounds 16

are deprotected using a strong acid (Greene at 615-631) to provide 4-Tetrazolyl-4-
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N~ OHN - HOC(O-W(CH2)mt1-N 15 (R3 )p (R2)g P ~N\

N/ N (CL-C4 alkyl)NH2 (C1-CA)NHC(O -W (CH2) mt1-N N
wasos/o¥616R3)PD ' (R2)g CH ,NN N-/N-p PCT/US2003/036742

(A-A)NHC(O-W(CH2)m1+N N 17 (R3)p % R2)g 4 ~N
PleidpipGHidife (Chpfeth it Tiahre W, (CHEQOYNH(E, -, hikylfandR3 jsp-H.
(RR)q (C1-A)N %O)-W(CHZ m+-1- N GL 19(R321pd(R2)qt .
@ompounds 1Rarcasactedwih&1a%, Wereinde aeot arcaigelipgd fove, to provide a
-C(Arl - Of .- AL 3). - 1

Potb b g s iRy CRRpP R R 107 Kompunds 18 and 19
Ao ISfaF BIOhhg dorBRitabinRais dbseribedabpaainds where R s

-C(O NHOH. Acids 15 (Schene 3) are treated with NH2OH

to provide protected conpounds 20, which are

deprotected using strong acid (G eene at 615- 631) to

provi de 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds 21

where Rl is -C(ONHOH 5 and Gis -H Conpounds 21 are

reacted with d-X, wherein d and X are as defi ned
above,
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to provide a m xture of

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds 22 and 23.
w@eompowilds 22 and 23 are separabl e usi ng convePtT/ORZN03/036742

nmeans descri bed above. Sch§ @ Nl ~N 15 NHOH,

HONH C(O) - W (CH2) m+1-N N 2 qﬁ 0 1 i (RR)Q H N N
PN HONHC(O-W(CH2)m+1-N 21 :~)- (R3)p (R2)gq -~G1

NN N N N Gl X HONH C(O -W (CH2) mtl- N+'\522 (R3)p
D(R2g NN\N H(]\IH-C(O) W(CHZ)m*rlNI\H(BI 3 (R3)'
p 1/;'iRZ) Aot , 0, R2 and R3 are a above

V\&#—&—\HEMI _ Ar . 5
depl ct 9o (Fdds fb&éb%% n\glr_(nﬂ(zmz - "

4-Tetrazol yl - 4- phenyl pi pd#i di ne
-H Bromides 24 are treated with (Ra)p\—7 ~(Ra)q
4- cyano- 4- phenyl pi peridines 4 to 82 WD 200 /046132
PCT/ US2003/ 036742 provi de cyanophenyl Pnternedi ates
25, which are reacted with Me3SnN3 or ’MEBSi N3 and tin
oxide (S. J. Wttenberg et al.,
58. 39-4141(1993)) to provi de |qul 4-

and -G are -H

ph i peri ¢
Conmpounds 26 are Sgact @%ﬁﬁ" rein d and X

are as defined abov to provide
4- Tetrazol yl -

P
N/
NN
(C1-Cy4 alkyI)NHz‘ (C1-C4)NH—C(O)y—W—(CHo)m+1—N N
16 I N
(R )p —_— (RZ)q
§
N7
\ |<I/N
—p (C1-C4)NH—C(0)—W—(CH2)m+1—N
> N
17 (Ra)p /\(R2)q
/G1
NS
\ l<l/
G—X (C1-C4)NH—C(0)—W—(CHg)m+1—N
————
18 (R3)p /\(Rz)q
NS
N/
(C1-C4)NH—C(O)—W—(CHa)m+1—N ~Gy
N
19 (Ra)p\—7 ~(Ra)q

m, p, q, R; and R; are as defined above and -W- is -C(Ar;)(Ary)- or -C(H)(Ars)-.
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5 phenyl pi peri di ne Conpounds 27 and 28. Conpounds 27

and 28 are separable using conventional neans
walemanidierl above. Schene 5 H W (CH2) mtl- Br 4 PCHUEN03/036742

Me3SNN3 H W (CH2) m+1l-N 25 (R3)p . (R2)g HN N N

H W ( CH2) r8therie M deictsafictBbdsiRy making2) Pethazilyl-Mipheniipipdridine

H W (CH6+1- N +

Gompauedpyhsre By IF\F@P()NQQS)I(IR#&S%@N;WH{L\% g\)lpare freateg with NH,OH to

e ) )
B RS R Mo e
631 Y&l jravidk y Fetrapbighyiphepgpipeiidiae Conpponds] where R R -GO)NHOH

5 spddhisnt. BBy fbaieciRa WA s oh OH HLE Ao g dofined above

R At s

@Ur@ydtﬁhds 22 bed 23varelsepyralile atiag bmdve&ﬁoﬂﬂ)nﬁ@ﬁﬂﬂ@s&tﬁb@lzabove
PCT/ US2003/ 036742 al dehydes 28. Protected al dehydes
28 are deprotected (G eene S8thém®463 1) to provide 4-
Tetrazol yl - 4- phenyl pi peri di ne Conpounds 29 where Rl -
is -CHO and -Gis -H Conpounds 29 are reactedPwith
Gl- X, wherein Gl and X are as defined above, t/q\ﬂ

provide a mxture of 4-Tetrazolyl-4-phenyl pi
CorrpowdﬁHSBHand 31, which are separabl

AL/ AL LN

HONH—C(0)—W—(CH2)m+1—N

20
(R3)p /\(RZ)q
N
N
\ //N
-p N
—_— HONH—C(O)—W—(CH2)m+1—N
21
(Ra)q
N’G1
N7
{
G—X HONH—C(O)—W—(CH2)m+1—N +
el AT
22 (R2)q
N/N\\N
Nl
HONH—C(O)—W—(CH2)m+1—N \G1
23 T~(Ra)q

10 m,p, q, R and R; are as defined above and -W- is -C(Ar;)(Ar,)- or -C(H)(Ar3)-.
Scheme 5 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine

Compounds where R; is -H. Bromides 24 are treated with 4-cyano-4-phenylpiperidines 4 to
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10

5

5 using conventional neans descri bed above. Schene 6
P i N\ N / N 27 NaNH2 OHC- W (CH2) m+t1-N N DVF 28 r
wo 2004B81p2 (R2)g H M N /N -P N IN PCT/US2003/036742
OHC-W(CH2)m+Hi-N 29\ (R3)p/ (R2)g /GL N\ N /N
lﬁbVP&e ISyaridpbet¥ (itti) otlited 5t ﬁ&ﬂ%}@c{eﬂ@l& MY, Sr%ﬁ Jr MC3SIN3 and tin

aide éSs(JaWé %tng%&’}qu m% Cét%é@é nfﬁ 4\Bp- 4%1)1 %@@%ﬂ t9 mvque 4-tetrazolyl-4-
@{e?gﬁ%{ﬁfef@%n%ﬁﬁHE ?glwglg%?fgll &la® Gn%g @d t’lﬁ; uﬂ@éﬁ (f'&e [_rﬁacted with

G5-X, phbreif Gabky K)are &0dgTmnga dBox%? td ﬁ@hﬁ]ﬁa rhixtiae ef lwIébaiamlyl-4-
with a strong base such as NaNH2 and uenched wth

prenylpipesidiag @mwoum@réawz% @empw@uiség&vé 8 arqseppEbleising

‘?o@rQ,é@?oéﬁg?lg%{%‘pégg%%d%%%Wprg’\p/)loggds 32 are deprotected

4- Tetrazol yl - 4- phenyl pi perdl#éﬁ ounds 33 where Rl
is -(Cl-C4 al kyl) and G is Egounds 33 are

reacted with G\N vvhereln Gl and X are as4def|ned
above, to gaqH _(C 2)m+1+—Br —_—

CN

Me3SnNg
H=W—(CH2)m++—N —

25

H=W—(CH2)m+1—N
26

m, p, ¢, R, and R; are as defined above and -W- is -C(Ar;)(Ary)- or -C(H)(Ar3)-.

Scheme 6 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds where R; is -CHO. 4-Tetrazolyl- 4-phenylpiperidine Compounds 27 (Scheme
5) are treated with a strong base such as NaNH; and quenched with dimethylformamide (see

U.T. Mueller-Westerhoff et al., Synlett 975 (1994)) to provide after work up protected
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WD 2004/ 046132 PCT/ US2003/ 036742 provide a m xture of

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds 34 and 35,
wokiogl4@BE separabl e usi ng conventional mMeansPCT/US2003/036742

descri bed above. Schenme 7 27 NaNH2 P (Cl-C4 al kyl) -

alldehl es"ﬂS / Prbtebielcll Bldﬁﬁlyﬁ@]l%@ﬁe &éﬁf@‘ﬂe&te&/‘(((}@dﬂé At SAo ) tprovide 4-
Téqtna golyl- M@nﬁpwﬁldl&e §3n190m<33c%9 ‘(’h@s’y Bl r ls( @O apd 5 iy H.

¢ hed e éﬁre%%@@. B Ntorei by ALl R UGndd Bk, o provide a

mixtite oFR2-TeRdzdt9l-4pReBpipaidineCombowels@0cind B4, which are separable
-C(Arl) (Ar2) - ap;?'p (Ar3)- Scheme 8 depicts
5 Wgerﬂ@mhﬁwﬁgie é@ﬁlé%’(?}yl 4- phenyl pi per di ne

Compounds where R is -C(ONH2. Protected esters 14
(Schene 3) are treated withSr3neSee M B. Smith et

al ., March's Advanced Organic Chem stry: Reactj ons,

I\/lechani snms, and Structure 510-511 (2001)) to?provi de
protected am des 36, which are deprotected

N

NaNH
27 A2 OHC-W—(CHp)ms—N
DMF 28
\(RZ)q
N
N7
//N
_p N
— OHC—W—(CH2)me1—N
29
\(Rz)q
G+—X
e

m, p, q, R, and R are as defined above and -W- is -C(Ar;)(Ar,)- or -C(H)(Ar3)-.
Scheme 7 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
10  Compounds where R; is -(C;-Cy alkyl). Compounds 27 (Scheme 5) are treated with a
strong base such as NaNH; and quenched with (C1-C4 alkyl)-X, where X is defined above,
to provide protected Compounds 32. Compounds 32 are deprotected (Greene at 615-631)
to provide 4-Tetrazolyl-4-phenylpiperdine Compounds 33 where R; is -(C;-C4 alkyl) and G

is H. Compounds 33 are reacted with G:i-X, wherein G; and X are as defined above, to
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10 (Greene at 615-63 1) to provide
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds 37 where RI
WO 2004016 NH2 and -G is -H Conpounds 37 are rRemUSI03/036742
with A-X, wherein @ and X are as defined above, to
pR6é 8 eigture oft LT etravolyi-4fstengipieyidint-@dreprinds B andiBHhevhich are
Conmpounds 38 and 39, which are separable using
SepAUIA PR SpVRBHARS dReePh BFCHBHL BOVES WO 2004/ 046132
PCT/ US2003/ 036742 Scherme 8 14 NHB P M N N D
H2N- C(O) - W (CH2) m+1-N 36 (RS¥pemi&R2)g H N N "N N
GX HNCO-W(CH2)mt1-N 37\ (R3)p (RR)qg d4d A
Nl /N Br HNeND) - W (OHo) m+1-N + 38 (R3)p % R2)q
NON' 1 /N HENOZEEyW (CH2) m+1-N N, GL 39 (R3)p / i
(R2)g in, p, q, and R2 and R3 are as def above and
-W is -C(Arl)(Ar2)- or -C(H) (Ar3) he 9 depicts

Compounds witGrgtaien 1§ (ERe—R

4- Tetrazol yl - 4- phenyl @2peri di ne Conppu ¢Is\3 ( Schere
S~
(Rz)q
N
N
//N
N G4-X
(C1-Cy alkyl)—W—(CH2)m++—N =
33
\(RZ)q
/G1
N/N‘N
(C1-C4 alkyl)—W—(CHz)m+1—N +
34 T~ (Ra)q
N/N\\N
N.
(C4-C4 alkyl)~W—(CHz)m+1+—N Gy
35 (Ro)q

m, p, g, Ry and R; are as defined above and -W- is -C(Ar;)(Ar,)- 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 M.B. Smith et al., March’s Advanced Organic Chemistry: 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 R is
-C(O)NH; and -G is -H. Compounds 37 are reacted with G;-X, wherein G; and X are as
defined above, to provide a mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 38 and

39, which are separable using conventional means defined above.
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10

8) are treated with Ph3P and CCl4 (WJ. Rogers,
Synthesis 41 (1997)) to provide 4-

waednazaByl - 4- phenyl pi peri di ne Conpounds 40 WhBCEUR20R8/036742

is -CNand Gis -H Corrpoungsh 40 _are reacted with
G-X, wherein @ and X are 2SMB¢Pned above, to

provi de m xt,ure of 4- Tetrazol yl-4-phenyl pi peri di ne
Corrpounag 41&5-&%— 42, which are separable Bsing 10
conventional means descri bed above. 86 2004/ 046132

PCT/ US2003/ 036742 Schene 9 37 Ph3P CCNf NNNNGX
NC-W (CH2) m+i -N 40 C (R3)p (R2)q NNN
NC- W ( CH2) m+Ts Nito S -Wakch NN N ——
I\IC-W(CH2)m+t-%IILIN,gi:) 434( 590/(( . g, and R2
and R3 are as defined3bove and -W |s \I%{(ArZ)-
or -C(H)(Ar3)-. Scheme 10 depicts KR8 dR2)qaki ng

4- cyano- 4- phenyl pi peridines 4. 5 (R3)p-Substituted

am nodi ol s 43 are N-al kyl ated usi ng benzy|, chloride 44
in NaHCO3/ H20 to provide N-benzyl diols K5, which are
chlorinated using SOC12 to provide dichlornes 46.

Di chlorides 46 are condensed with ro ted ( NaNH2

in tol uene) bgnzyl ' 7 tq{ pryyide benzylGiX,
conpounds 48, El\?\ﬁi gﬁég_?@%@@ﬁwl g\tled { nen H2 and Pd/ C
(95% Et oH) to provi de374- cyano- 4- phenyl fi

HoN—C(O)—W—(CH2)+4—N

38 (Ra)p\—7 ~(Ra)q

HaN—C(0)—W—(CH2)m+1+—N
39 T(R)q

m, p, g, and R, and R; are as defined above and -W- is -C(Ar;)(Arz)- or ~-C(H)(Ar13)-.
Scheme 9 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine
Compounds wherein R; is -CN. 4-Tetrazoly1-4-phenylﬁiperidine Compounds 37 (Scheme
8) are treated with PhyP 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 G;-X, wherein G; and X are as defined above, to provide a mixture of 4-
Tetrazolyl-4-phenylpiperidine Compounds 41 and 42, which are separable using

conventional means described above.
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WO 2004/ 046132 PCT/ US2003/ 036742 Schene 10 OH NH

(R3)p 1. NaHCO3 2. benzyl chloride (44) OH 43 ~OHN R
WEokA46182 ~ 3)p / OH 45 Na(+) ~( < \ CH - CNeCNUSTRB3/B6742

/ G (R2)q 47 46 CN H2 Pd/C (F(g)pl (RR)q 48 CN HN

C(R)g (R3)P 4 Certain

4- Tetrazol yl - 4- phenyl pi peri d| ne Conmpounds can have

asymret 3 ¢ s and therefore exist in different

enanti omeri cC&hd di astereoneric fornms. A

4-Tetrazol yl - 4- phenyl pi peri di ne Conmpoung” a}}r} be in the

formof an optical isomer or a diaster

Accordi ngly, the invention enconp

4- Tetrazol yl - 4- pheryEp\elGHblme—

uses as described hergjgm in the fo

i ndi vi dual optical isoners, diaster]

m xtures thereof, including a racemic i

-X
nds_and th_e1|‘r—>

NC—W—(CHa)ms1—N

41

m, p, q, and R, and R; are as defined above and -W- is -C(Ar;)(Ary)- or -C(H)(A13)-.

Scheme 10 depicts methods for making 4-cyano-4-phenylpiperidines 4.
(R3)p-Substituted aminodiols 43 are N-alkylated using benzyl chloride 44 in NaHCOs/H,0
to provide N-benzyl diols 45, which are chlorinated using SOCI, to provide dichlorides 46.
Dichlorides 46 are condensed with deprotonated (NaNH, in toluene) benzyl cyanides 47 to
provide benzyl compounds 48, which are debenzylated using H; and Pd/C (95% EtoH) to
provide 4-cyano-4-phenylpiperides 4.
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88 WD 2004/ 046132 PCT/ US2003/ 036742 I n addition

certain 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds can
we@xo0gi4@s2 tautoners. For exanple, where G = HCT/E81083/086742

4- Tetrazol yl - 4- phenyl pi peri di.ne ounds of Formula

| (a) and Formula | (b) (e.SChQﬁ? tures AAT and BAT),

and certain 4- Teigazolyl-4 phenyl pi peri di ne Conpounds

of Formula I d Formula | (d) (e.g. 5 structures

CAT and DAT) e tautonerg @faHeRS) ot her. Each

strucutre |cﬂ8dhhere|n i-s—intended to enconpass

all tautoners ereof, each ggnﬂmbm3n¢§@uyderstood to

be included in present i nvention, whether

specifically disclosed or not, and mhether or not the

tautomer depicted herein represents a tautoner in

excess rel ativé3to any oidipr tautomer thereof.

Accordi ngly, the inventi6n al so enconpasses

4- Tetrazol yl - 4- phenyl/pi peri di ne Gopgunds 10 and

their uses as-gdescrihed @elei n i —theé—Form of their

i ndi vi dual t rs. addition, one or nore

hydr ogen, ca or ot heOHtons of a 4-Tetrazol yl -

4- phenyl pi peri di ne Conmpound can be repl aced by an

i sotope of the hydrogen, carbon or other atonms. Such

conpounds, whi ¢h are enconpassed by the predNaft)

invention, are useful asCiresearch and di agigest)ic

tools in nmetabolismp coki neti ¢ studies _ap-CN
bi ndi ng 15 assays. AN 4 T )apeutlc USeI t he

4- Tetrazol yl - nyI rYRi ne Cbnpou- I n
accor dance he |nve tion, the

4-Tetrazol yl - enylplpé$|d|ne Cbnpoﬁnds ardd

adm nistered to an aninmal, in one embodiment—a manmal ,
i n anot her enbodi nent a human, for the treatnent or
prevention of p#in. The 4-Tetrazolyl-4 20
phenyl pi peri di ne Conp ds el be used to treat or
prevent acute or chr@ni gln For exanplLe, the

4- Tet razol yl Appeny\pi Conpourds—cam™be used
for, but ar limte ,
cancer pain, tral paJ@RQd \ﬁ

JJreating Rd/Cpreventing
)paln myocar di al
i nfarction paln pancreatic afl, colic pain, post
oper ative pai n, headache pain, nuscle pai n, and pain
associ ated witH8 ntensive care. 25 The
4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds can al so be
used for inhibiting, preventing, or treating pain
assoi cat ed AN ammation or with an inflanmatory
di sease i nHAp an ‘Jhe pain to be inhibited,
treated or p (RBg associated with
i nfl anmmati on asgog d with an inflammtory di sease,
whi ch can arise where there is an inflammuation of the
body tissue, apd which can be a local inflamatory 30
response and/ of a system c inflamuation. For exanpl e,
the 4-Tetrazol yl - 4- phenyl pi peri dine Conpounds can be
used to | n@eﬂmm 4-Te‘cmably1 éiphpnypipatidipe Corpesnds @ndrve asymmetric
with in tory ?eases i ncluding, .but not Iimte

geaiters) ef %.rﬁ%wm sﬁeetﬁnaaﬂom?réfo%%?%?rﬁawe% formp-

4-Tetrazolyl-4-phenylpiperidine Compound can be in the form of an optical isomer or a

diastereomer. Accordingly, the invention encompasses 4-Tetrazolyl-4-phenylpiperidine
Compounds and their uses as described herein in the form of their individual optical

isomers, diasteriomers, and mixtures thereof, including a racemic mixture.
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15

20

25

30

resulting fromorgan transplantation (see Gupp et al.

J. Mol. Cell Cardiol. 31:297 303 (1999)) including,
whoedo4oedi3t i mited to, transplantation of the heBeT/1S2003/036742

lung, liver, or kidney; 89 WD 2004/046132

PCT/ US2003mQidit4a, certairsiTetraaflylatrphdnylpipetidiea€empoiinds can exist as

the joints, including arthritis, rheu iq arthritis,
oveas v exrBblanheie Som b ceriuin - EASHEP b dtheqy prperiding Compounds

| S ETZIS e?d( gg{lﬁF Jrﬁﬁﬁ)"{ P‘itb ?é" g St EAuIETRA P, mland certain 4-

as | ulceratlve colltls
”Bafazetyt-z;spmﬂ@fmﬁﬂmeatrm;famamo@mms(e) and Réthararh(d (g .

Iun di seases, such as asthma, adult r irator ) ..
esSAd L), agiguiomaRY Rhsah gihet.r Healh YU demjoted herein is

1%6?189(? eﬂa k)géyﬁglttgﬁt}fmgfsscﬁ&é&s e% 1Y RunkiBGtded! 't@ Ee included in

cornea trachoma ocercl asl s, uve

thy méﬁt&hventlopmmmﬂ spédifienily disviespt bhaodtrand whethcrfmamt the tautomer

inflammat ory di seases of the gum _i.ncludin ingivitis
demirtpsbqreiaaRRELGNLS a taptomisr BLFXsEIsTelafixp F%@V othet tarfomet théreof.

A@Jolrtﬁiﬂgﬁ ﬁféﬁn@énﬁg afs5 CH‘FOH#I“E 40P &Yazol % A rg%fﬂsé?ﬁ{ﬂe‘bompounds

conp I ons, oneru Witis an
andftheirusdsas xdesd:lnbedihﬁﬁmafl thdormaloif theid individliahtpuiodners.

G senaes. O AdiioneREs M ATE Y AREen 7 IO Ar ol AU g 2 4-Tetrazolyl
%Eﬁ%&p}ﬁg ] Kcebb ?Bﬁﬂlﬂc&iﬁ%‘? &d‘%far 4 iSotBEE ¥OUs hg&;%gﬁﬁpcarbon or

e oS ate neur odegener at

@hel b eSuedty cosnpdiuadsg séich aré mmassedém theptesent invention, are useful

encephal onyelitis, Parkinson! s djsease,. Hunti ngton

i TgReqEch, an Wmﬁmelsu%fr@?agp igp phpgaeskinctif udies apd gybinding
e;gl nmune encephal itis; autoi mune di seases,

I'n udlng Type | and Type |1 15 di abetes nellltus

di ab '

di ab !_u_-- | Cagbgenso ﬁlg% ounds
(such as nﬁs%c@@ﬂdﬁﬁ@e%"tﬁ fhe ‘?ﬁ%nﬁﬁﬁ’ GhéeFSp eﬁ%zﬂkﬁ«b—%hb&ylplpendlne
ne

nephr opat h ur opat hy, nononeur opat hi es,
Gompowrds areeimiostrdd/to agpanimana ank entb@dlrﬁ@eta mammal in another

at herosclerotic _.coronary arterial .dis ase, her
ShviPaR gt 0 h R ProvyBeR St (RS 4 TelSidya-
]ﬂ%ﬂﬁfpg%ﬂ‘a IﬁrC&ﬁ’gfﬁmdg efi bdilsed 'E&tredt ok ?Fev@ﬁt%hﬁerﬁ chAfMk Fain. For

micous menbrane conplication (such as an
éxafrpde, ithoey- Tatradolyl-4splonylpap e Cethpounide can baused for, but are not

3 ecgg}bo:, ?r?ét?ng%;&a?év%ﬁgg %@%%aétﬁ%ﬁ%%&%o? gzglo yoé(ardial infarction
&ﬁHH% ahﬁi,' cofi ?ﬁﬁ n}?ést Bﬁ&aﬂﬁ%&ﬁn &H&‘J@hé‘ﬁam muscle pain, and pain
Car I omyopat hy, IsChemc

art ‘di sease
dsgpeateholithintenovecdra, and at herosclerosis; as well as

ari ous ot e t hat .can.haye s fic
'R | anmat of b $OROACEP RN ORI (i BRA5af oo be used for
fﬁﬂfb?ﬁﬂgc {év‘éﬁﬁngz dr frédtin %rep%m RERLRe@NHhIRMARMaGEN 8k with an

traung, “and cancer .
mﬂimmmgld;deagb-lp lae ayinpil p&he paindo b@uﬂmmmddseﬁﬁommmm@i may be

%35%@? vl o paes g tPdalBasy d8aRe. Phich can arise
%e@% 1@& 1ﬁﬂ§1¥ﬁfaﬁgﬂ1 6£ 18 bb AP HBuE O’ hitih §atpl%jé/ local inflammatory

by gram positive or gram negative shock,
lhespmlse bnaxymca systeamia ptﬂdrmnatmn Fooekgmpleyths Kebstrazolylid@denylpiperidine

g%ﬁ%ﬁ%@ rgar(f eggetdhcg E}%‘E%& g g%r‘}gleeté)t&g sts?]mate(fl w1t[tr1|mham}{1atory
(gg%séﬂ%ﬁgﬂi@ BPdhof UKl B DreamUifddsSIRRGK c6@6h; REoxyBEMARE injury
re:sul.tiilg from organ transplantation (see Grupp ef 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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chenot herapeutic agent that is adm nstered as a

treatment for cancer. In another enbodi ment, the
wa200evu@anl yl - 4- phenyl pi peri di ne Conpounds ar ePCT/US2003/036742

adm ni stered to an aninmal, in one enbodi rent a nanm

chirBnié gl dxemhaterjodideasend! the j‘ulmrta,nncludmg arthutis, rhermpateid agghritis,
prevention_ of di.arrhea.

olearETD DR o ATBRET ST B e D4R inflammatory
x?ﬁl dys%%gegs Qﬁ@Z‘i@u RERAURAD LGB LRSS Hdlotne, bR Crdbin's disease;

Stute or c Toni c diarrhea. For exanpl e, the 4-

mfﬁhﬁmwy}lhngdrdlﬁémagg Isyoc hpasrais thinreg a@dhmsmmjgryahﬁrq@@ synslseme, and
for, but are not Iimted to, tre

cla@nw&bWWﬁé&W@HGéSéasebylﬂémWW}? ity S R comeat
d}f%’i gh? dcracﬁom d&%i/lg e\félﬁéf nuveitiol SyfiphtHetik BpMthilusitis and endophthalmitis;

r'us, OV|urs pr ot ozoa, such as but
ciehicl mfrarhmdtdrp disedses aftdie gumamchahn@1pgwﬁ§@d|p@ngdﬁlgwg,

T e 2 g o oA P
g@n‘g %loh%inh% R&E hE B H194E) %nﬂarﬁrﬂﬁt%h%@édsgﬁé‘ﬂ the ﬁﬂncﬂibludmg

t erdhemmorrhagic E. coli 0157: H5,
silkdodbrnatiia) Ifsbﬁesmhgd ¢czerng; iGflamimaiady diseatics pf thGICQntral nervous

sy, B RGESAEIC B BAbHEG st SrShIPRlelE miiple slerosi,
A%ﬁ ?édaheu{%cﬁﬁ dr@ioh%nd N iieeAGiseRB Anfe BHRY 1 1h@mng1tls

ocytogenes r exanpl e, the 4-Tetrazol yl - 4-
cRttpRNlopiypLtis, Parkinsoalpiseass Hoatngien' mé:e@asﬁmmyqt@@tucdgtetal sclerosis,

preventing chronic diarrhea . classified as.t
AP A OIBERUDA GROPRAY S H“W@m%%@f?aé Sy R4 Type T and Type T
d%‘a%%%giﬁé 1¥tu§“d?£ﬂe @@0 flcatl'bﬁ:ss lﬁ'lélﬁ(ﬁﬁg,flfu@ AbiAinited doadiaBéty dataract,
ab so pt1on syndrone, a nDtI|Ity

gtHus o} erétmo;ﬁﬂii/ acttroatiiyc(sicH mmmalummunp @Ild pmﬂr@sswe diabetic
believe that unlike tradition

nepvepah ) BelyneARHLY. RINSRAOR? 1G§S%Iﬁ<tf§°mal? Aair3baing, Kngrene of the
f46'[ a‘?ﬁ%rgszc%r}f{w dorBh& Q%Qhﬁ%éegéeng erffHEPA WRESaldRsgass, nonketotic
signitrcantly cross the blood-brain barrier.

mgeglydemi hypedpplolaanths, Heituoees, jdmttprph]gms and a skin or mucous
adm ni strat.ion of an eff tive unt .of a

TR RS CPHOR B P TGP e it PGS
ng&%ﬂ losR 1 g%l(fl%ﬁbéticgﬁnlﬁf [ hRe-compled dhatalifis spsteRiclupus

essi unwant ed euphoria, 20 sedation,
hahatpadsi (SILE),Imﬂammamdy d]Se@es of tbe heart su@hq@s dapdipmyepaihy, ischemic

b i P FBRO IR by T 51567 S g Sy fpus other diseases
tﬂa& ﬁ%ﬁ%\@éﬂ?ﬁlﬁﬁﬂ{t Hr&ldn%ét@f?%oﬁeﬂg SREmdinkpréde®mpsia, chronic liver

mnistration of an effective anount

f@ﬂura, bréinTetrspineal ydrd &ammemddmap@u dha d-Tatrepolivhd-phenypiperidine
Crmecings Smvrapored Bt oot Hekronemg ociated with
ﬂﬁﬁﬁﬁﬂ%ﬁk@&é@éh&%ﬁ %Péﬂ%ﬁfp?e bE %%Sfét@ﬁl@lhﬂﬂﬁlﬁiéﬁﬁh bAhe body,

ucing or elimnating one or nore of the
e%feﬂipﬁﬁedlby gmﬂpssrdee mfgrmmmgatmshgo;k hgingtrhagjc b angphylactic shock,
bound by theory i eved that the

oF ol BuR 0 s Y PBPBEEP B RN SURB BB TAlaR cyckines, e
8Lk 38eiaRE SR BIhHamAaRr SR8NEs. Such shock can be induced, e.g., by a

chemotherapeutic agent that is adminstered as a treatment for cancer.

Tn 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 diarrhea. The 4-Tetrazolyl-4-phenylpiperidine
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of stinmulating an opioid receptor. 30 The invention
al so relates to nethods for stinulating

wa@pioaiogbisecept or function in a cell conprisi NBCT/US2003/036742

contacting a cell capable of expressing an opioid

Coetppintis cah bb us@ltoafeheaiprvveenasmutddr ¢ifroric diarrhea. For example, the 4-
4- Tetrazol yl - 4- phenyl pi peri di ne Conpound, The ne

np t hod .
Tetragolyd-4-phsaylipiperidiiedsompauads sap Regissil dots Beleise gpt limited to, treating or
ARy 0 AT i,
Bopi£k9ike giras Rpadhg, arlo@ybmegaloviugnproddzodBuch as but not limited to

2004/ 046132 PCT/ US2003/ 036742 aninal, with L
etredivilqaliafariosiridum e Erigrgeds htglriady Fﬂb(f E@eﬁtm’ feluding but
X . . b or
TR e R b e DO e
EitadotoxtigensdIB., codip Vitrio Hoturd, dntsshemmonhagie Ecedli O15THIS| Bibrio

of the gastrointestinal tract, and prinmary, afferent ) i
penheercdyiias o tosisida icils, Corgylebacteigiv, odneneliopgpteroinvasive
r f : ' . i Qi . 2 Thi.s:

B S AR R GHBAES TR F Db ERE Ui, Nl

b&norfrlee,tand €lisrérid makoBrzerss Fan exgimgledhe d€bytaaslyl-4-

4.4.1 Therapeutic/Prophylactic Adm nistration and ., .
piparidinsCompounds car B sed dor treabing 91 prYpRtmg ghropie diarthea
A-T - 4- ' i dine: n .

LIS AIR M R RO St i RN B by diarhes, or

reedlitiag fivm Asinflasei-tfigdoadidu,a milabsbdption syndrome, a motility disorder,

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds are usef ul

a ¢hrasicipfget#m. pr event ing pain or diarrhea in an

animal in . ETot t .

ani mal, ¢ nepcp bRy G A RloRl s fitd soffhs and nqpsteroida

grahinfemmettony a3tk aile 4<Tetragslpipdphedylgiperddipd @ompoeandsi doadot
composition that. conprises a pharnmace

sigridsanily @ossdhe blopdbraia armisr-eArcordmgly, ?\E@Igﬁgﬁlnltg believe that the

¢ . r | . 4
G S0 BT g ponyppriing Compen o
affthaliicsilte in fewlen sidesdféscadinotudingyrespiiatorg depiession, amsvanfed euphoria,
the .inventjon can al so _be adm ni stered by_any _other
gAhicantipaiien: dicreased diugiplerance,and incieasth dete dsppalsnce, that can
1B AbH e aB¥i ?iroﬂtoT?erﬁigﬁeﬁ %belid g@nﬁé?ﬂn‘ RinsREqidal antj-
micocut anéous Tinings (e.g., ofa cosa, rectal, an
inflaggiaterglagenis.da@ane einbodiment) thecaimibistration of @t effeetive amount of a

together W th another therapeutic agent. ,
riraradylrfpheylperidiee Sompowiddpiag aavnﬁae%lﬂt.s ingonepfhe

?ﬁl‘éﬂ&lﬁ)ﬁncs&/ SHE 0B, Q‘hgfé?é‘}@; inCefain eﬁﬁ%&%ﬁlts%ﬁe?}e%eﬁt methods

I posonmes, mcroparticles, mcrocapsules, capsules,
edcompastebatiag ob prevedthgtpairg avhileiradueingt dreliminating one or more of the
4- Tetrazol yl.-4 phenyl pi peri di ne Conpounds. Met hods of
afgramengion ?1%e§%?%‘-’r-ude but are not limted to

i ntrader may:il s"ﬁﬂ-}ft i pt:

intr avenoug\{lths0 Bﬂ‘f:vﬂt a egylé: %?I}% lrg%{r}llgg‘g{ %ttlgg@%re%ﬁat glreal ,

2F esruhilylntrphénylpipéridineCampailndsiard agoviastd foahnd, accordingly, are capable
transdernmal, rectal, by inhalation, or topical,

phstmyefing anonigdeerePiosr s, nose, eyes, or skin. The

mode of  adif 0 EA@RN A% fefrtds®b indibds 6t stimulating opioid-receptor

function in a cell comprising contacting a cell capable of expressing an opioid receptor with

an effective amount of a 4-Tetrazolyl-4-phenylpiperidine 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, in an
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di scretion of the practitioner. In nost instances,
admnistration wll result in the release of the

wa200evu@anl yl - 4- phenyl pi peri di ne Conpounds i nt BCT/II82003/036742

bl oodstream 1In specific enbodinents, it may be
afi@gdl fwith en éffecticaiamoshior! et4}@emaz'ﬁé5tlf4alz}alnylp1peg@11ne Compound In one

eé@gg%ptl qp nglro{hglggne Ogl grlrjltged Blg %gglelvgﬁyﬁ%ﬁn ?1}#1 ca in an animal.
é%Xm tﬁ&ﬁl sﬂlﬂil%ﬁb%sgﬂé 'nrﬂﬁluﬁb‘ LU, Eollst&Qhe?sttr@ﬁﬁéshﬁéﬂtt&ﬂ,and

onjunction’ wth a wound dressing after
pﬁﬁ{agy? ﬁﬁfereﬁmm @it |am1:xamplamd tissue$ azzd/ omdhléﬁ@t arqapable of

egngqaegpslng?%} %pﬁ’iﬁgé’q%g&gﬁr his IBB’[LB(S éan ll?lsseg g;; lefg foor exal%ale as an assay to

I pekmdi ng nenbranes, such as
sglf%gacteh?%??f@ S?aa!ﬁe IOI%r fibers. 92 WD 2004/ 046132

6164 éU 03/ 0%67 %o Sr Pﬁ'cﬁ? R%' A 0§ifibn&bhe Invention

nepurl zer,

and for mJlIf\Ie' t8 @héﬂ' idﬁvﬁ? t#€ ﬁoﬁe@ﬂa!zcﬂyp ﬁﬂ@@ﬂﬁﬂpeﬁdhnw Campounds are
perfusion in a fluorocarbon or synthetic pulnonary

advdrftagzoasly nsdfol ineeteninaryemiddainmpmesdicing eAs abseribed above, the

4?’5;-‘5]?{%:)13'5 g!;p gylg%ggaégg DT dh%ﬁ{:ﬁgéﬁiﬁoggxe?t‘f% Ibp?eventmg pain or
(ﬂrﬁ%%flﬁaﬁl%g M{lﬁgea@ﬁe}e@uch as triglycerides. I n

anot |nent

4-Tetr azo|whemachmmatqrecptqmwmnnleﬂ@diﬁsombﬂ -4ephenglpiperidine

c‘ﬂ%@éﬁred i.n vesgmé artic cgjg%haﬁn]%ce regggmg)ﬁﬁﬁonthat

Qﬁﬁéeu'u@aﬂ}hé’ccg gh18 I@eri‘éf ot éﬁcgﬁénto The Présems@mpositions,
nc r 317-327 353-365 (198 10 In yet

valnolti b@npmetm@ﬂ‘a&aﬁo,‘lyltéhphenylplpendlne Compound are in one embodiment

ety aT R PRS B PLIERERUpe B GERardfystered by any

604 G fuSi0R Bf)l &d’d@)H absorption through
@%&ggibmésﬂlj#r@g vol Xaﬁgﬂ% g 115- fir38 u%mg ]?):yjherrp

epahellab bt edicomitEmens Eying qxalsnmweml @wiamt@@n@kmwsa etc.)

Langer, science; 249 H%?ﬁ%z@gé ﬁé%%%%lﬁg; ;}g’ggBF K38 8histdBon can be

séél%m}égrﬁoéaﬁggfaﬁogg@éhve Rihs atd¥nokn, @g. tenci®lilation in liposomes,
omed. Eng. 14:201 (1987); Buchwald et al., Surger

r&ﬁ:rcﬁﬁ?hc(l@ﬁﬁc)rpcmu{les;a:ap@lkes et and can\pe ysag to admipisier the
321:574 (1 ther nbodi nent, polyneric
Irhelazolyl# ]ﬁ)gﬁgfl)pggn@glggg di cal Applications of
Control | egl\d%oﬁééﬁa(ﬁlhﬁﬁ%ﬁorﬁﬁgmw $6t £690t lithRddHo 1ntraderma1
Controlled Drug Bioavailability, Drug Product Desig

1atralmﬁ’muian,r1n&m1nm“lt‘ér&¢b lintravenenspstibcutapepys, intragaspl, © H@éroral

P R
U W Y I
@fflélp&l}efo thé ears AMe, Y8 oPkkin 2 The bde b9 ﬁ&hlms’tfaﬁohlﬁnl\aﬂdo the
Neurosurg. ~71:105 (1989)). In yet anot

mﬂlelnbmﬁiﬂle practiterterold mdstringtenves adsl}@ﬁiéaﬁ%laﬁlllﬁé&ﬂt laéb‘afelease of

plL. oxi f Iar.
e 4ef ot - R aiagTifp CPrutHa’s g s bioe e
requiring Hﬁégxcﬁc feh6linRmtD it rhi}ﬂoosd/ééir@cﬂb@o Qd}ﬁmstéfhﬁe 4-Tetrazolyl-
present conpoOsitions can optlonall conprise a
4phempiperadine Gomppurzds 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 dressing after surgery, by injection, by means of a catheter, by means ofa
suppository, or by means of an implant, said implant being of a porous, non porous, or

gelatinous material, including membranes, such as sialastic membranes, or fibers.
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25 pharmaceutically acceptabl e excipient so as to
provide the formfor proper admnistration to the
wa@apioamha13such pharmaceuti cal excipients can bePtT/ystods936742

such as water and oils, including those of petroleum
ani mal , veaagh ad@inigytioh ebn 6156 bé gmploysdicdiz.aly p&arfmn inhaler or
oi |, soybean oil, mneral oil, sesane oil and t

riebidezer, Pind formanlatierenith emperesliziiecigent. erHa perfagon H} # forocarbon or

| Kk
<SR B dopd el iy, 3h 26kl BRBb A e SO 1L
AukdZ7oBiW-phehipigetidineConifvualecdntg, folrblatedais Iarsgppm;ltdry, with

coloring agents may be used. A Wien adm nistered to an
teaditinaia] bingess pwb?mémts sech asyriglyearleapl e exci pi ents can

be steril t i B

when t he in?g&?lazo {ehr?ff 'g%t%{eZl) %ﬁs@ﬁ%ﬁ%gﬁﬁg‘gi@%mpounds
R B QB¢ @6EE 4 VisioR/ Qﬂparﬁbudar ShposomeSdelliangas Sadetice 249:1527-1533
aqueous dextrose and 93 WD 2004/ 046132

(6290) s Gos eae3 dposgingrisibe Theray potectans Rissgsapd Cancer 317-327
) i quid excipients, particularly for

qnﬁ%g?éﬁg (g%géol utions. Suitable pharmaceuti cal

exci pi ent Sngksghotling eubedisiet,ahe 4 Jlettandgl-4-phatylsiperidine Compounds

sucrose, gelatin, malt, rice, flour, chalk, sjlj 3
agelbe dgbivireding mu@d-rejwé SV sk 0a g e SPadon, tgedical Applications

zﬁ}@g‘m’ﬂee\z’l\gf c:;sdee dr I ZS ?hni ftgh eé(% 12531)? qgﬁ%%%&%@gég ﬁ{i@ase systems

dsuBRdiih it}ﬁarrawewfbyd_emgele Sciefea24 52 7¢1368 &1 990y inmuyrbe used. In one
anounts of wetting or errulsifél ng agents

dpaticdémenign n@@nn@y wisehiaBepmh ag: ,1ég7119332£§§§9;a$ﬁf@n, CRC

G Tt PG00 35 OB S TSR AR s

draf! NdEngl! b.ﬂ'Mé%f 821674 (1989))t &l aficiherrenibiodim¢rafosolymeri®fdaterials can
sal i ne, about 25 to about 30% IJ{yet hyI ene gl ycol
€

e usa@(s)ee Medinal d%@cafﬁotlﬁ%@?’?"ﬁé ed RefagseLangprprdolise eds., 1974);
309
PR BN GIBL PNl LA BTal ot o

¢a8I, 110@)SR BMigeR ued Pérspak,/. Micromblr SRt Mrabmol, Chem. 23:61 (1983);

adm ni stratl on of the 4 Tetrazol yl - 4- phenyl ridi
Igyise aho¥eignae 22390 PAABS kg e al.i 4. U, _5n§$e 985); and Howard

SR Dy S, ARG LoBRP i 2Pl Gn g BN PEG ol Rllease

FERRYdaANR pldcke il ploRihitylof aitaggbt of & B-Txtdarsigl- Mphmmylpnpﬁndlne
and about 2 to about 30% hydr oxypr opyl
Cempgunddhesaenvizing oniy aldaghioniof fg fystemsg, ﬂ?S&b l e

h t
Cubcut aneolle Pt CAFPAARR AZbhidhfly BbrBAR, pRBbR, dribunt of

piahbdeadodlly acéepitgeyxdipipt docs m@pﬁ@tdmhﬁ ftam fon prapeeadministration to
but are not limted to, water, normal (about 0.9%
thapnigwl. about 25 to about 30% 20 PEG dil uted with

e B RS R R s
memqmtgabd)s% £ PEfidlensn, atimak egptabie, S)rtsmthet[cmngm, 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, keratin, colloidal silica, urea, and the like. In
addition, auxiliary, stabilizing, thickening, lubricating, and coloring agents may be used.
When administered to an animal, the pharmaceutically acceptable excipients can be sterile.
Water is a particularly useful excipient when the 4-Tetrazolyl-4-phenylpiperidine

Compound is administered intravenously. Saline solutions and aqueous dextrose and
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adm ni stration of the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds include, but are not |limted to, water,

woeommie16about 0. 9% saline, about 25 to aboutP@GDYs2003/036742

pol yet hyl ene glycol 25 PEG diluted with saline or

%‘@&@bl sodlafvk ca2n hlso BE employedadligiria xy¢ipients] particularly for injectable
3-cyclodextrin diluted with water, about 25 to about

s@%m Stitehle ghavmepeusisel exsipintsyalse mclugs gtaths glucese, dactose, sucrose,
| g I

Sl P e St B 1 S Wobie! BhBbeol Elb BBire, e

édalwrﬁ@moﬁbé QirRAtsking tikk( gl@rﬁdol @td;@ﬂdiﬁpgbrccaﬂmm gtiraabl, and the like.

of the 4-Tetrazol yl -4 30 phenyl pi peri di ne Conmpounds

Theeprgerat composiienspifidesirads saRIEQCONIR FEROT BRBHS ¢f Wefjing or

salq ions can take the form of

g0 ] ﬂﬁnﬁa-gr&% %&gg@@%@%@&g&hhl on, tablets, pills,

pel |l ets, Csmﬁdbﬂeeﬁlanﬁmﬁbzﬁgf aoeptable cagiets ateixdipients for intravenous
powders, sustained release fornulations

alipipisirtion pktbe 4&@@@@%4 -phgndpiperiding E@ﬁ&qoa%s ingludgyhypt are not
fg%ﬁg% tof ?151%5 Ldél;o%lp b? /3 ?ﬁneu §1§?ut b3 tg Q@mﬁ %?&cﬁ?&ﬁy&eﬁ@&wol (“PEG”)

dilfbed Qﬁh‘éﬂu%lﬁ%a@é&ﬁ 4@Patfoui2 t&ﬁﬂ&SB@%&M&xyﬁﬁp@hB chelodextrin diluted
5,698, 155). Qther exanples of suitable pharmaceutica

Wik Wsi®nt s are described in Renington's
gg ar m;gte ﬁt Sl%@blew&@eﬁtlgﬁfykc%gﬁgb&g A‘Lexﬁ'lgﬁsoq e%npgiwf fhtraperitoneal

icﬁiﬁlﬁfs&ﬁﬁ@n of the Q%‘rﬁﬂ&l@ﬂﬂf-@eﬁylpiﬁobﬂdlne Compounds 1nclude but are not
4-Tetrazol yl - 4- hen I plﬁnerl Conpoun

li®ited; foa paignal Iﬁahw&@ Pe@ 8 wbwt .25 (@ Ahratt ép%cl’e%@ rdeslgteéwﬁl saline or

t d
AR ARl Aot by 2l B WELLAH Bl Byper, and abous
2)toadbodeBO%eiyﬁrox@pmppbﬁ-byclbmtﬁmdlmtod withlbaérs,

| ozenges, aqueous or oily suspen3|ons gr anul

powders, oAbl Rigmacengallyeascenighl %%me@rorémmqngs fo gpbcutancous
|

sl ot BRGh BF BleEA T ORI RS ER R0 RSN b linds

ingkide, Hut hernot Kaiied €0, vearaeh@hiah @tbbﬁt @Q%Y) Eshr&u shouags to about 30%
fructose, aspartane or saccharin i ng age

Bifailgtedyefinwmling At walst|and gbowii2stte @bw&éﬁ% BG déll%eldr‘vlth faéme or
glvl de a pharmaceutically pal atabl e preparation.
reover, where in tablet or pill form the
conposi t i ofsitabiypHaemaatiedlytacelpitdy carisisriregeipicntfonol
absorg ion in the gastrointestinal, tract thereby

SISt o o Bedt tHEely i PReT BpEAdian CoxpeReRsincljds. bytare not
%1téd {e Wa@f‘l rﬁ}%ﬁ%ﬁé@#%%ﬁ%ﬁ?%hg dﬁ%ﬁpf%ea% ﬁt”’i do /0 gpgﬂeﬁgllene glycol

an osnoti cal driving conpoun

B tdéllated with sabihe bt ywateeraboutst mrabducmvp hydrbxmﬁpyll B}cyclodextrm
these |later platfornsg, fluid fromthe enyironnen

dilitedwHhA MReert mut:%&)mb@ut %O%JHS% %&ewﬂh ﬁ@lnaﬁqrwq%@r and about 1 to
| th t t
A e B Rl L WP 20 e el very o

pl at f or s &ambwlﬂmndmeancaﬂmléptﬂﬂé yarziers@r @k cipients for
delivery profile as opposed spi ked profiles of

inhResasbrpeentagulg aud apfrathe HdéwglstrAﬂ@n he 4t Egjragelybt al
@%@9%’?‘%6%%‘5%%%@&&5 Hifaﬂ{?i%tlﬁﬁfa?et ot HmitHa%s el{o?{nag(‘gﬁéﬁt%.%) saline.

cohpositions can
The present compositions can take the form of solutions, suspensions,

emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained
release formulations, suppositories, aerosols, sprays, suspensions, or any other form suitable

for use. In one embodiment, the composition is in the form of a capsule (see e.g., U.S.
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standard exci pients such as mannitol, |actose, starch,

magnesi um st earate, sodi um saccharin, cellul ose and
wora@naesilem car bonate. I n one enbodi nent, such PCT/US2003/036742

exci pients are of pharnmaceutical grade. In another

BARRAi0TSH08, 15668 GthéeéNaanddsyfsditghie phdrpiaparticdl exeipients are described

Conpounds can 25 be formul ated for intravenous

indvemingien sEGmaderiieH Scrnes w076 EbHpre R idaragd., 19th ed

%‘j.@&?%’%g@&?tgﬁ%%eﬁﬂﬁﬂe%& fy conprise the conpound

erire 1sotoni c aqueous buffer. Were
necessary, Intdie eafbdpidsdnt, thig-Teayzallso-phasvilpigeridine Compounds are
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faemiatedin aeqosdane WitbgonEeaITPSedurRs (ag g comppejlgn adapted for oral

esthetic such. as_|I. i pe 2SS Ps .
PRI WP o SERSE) Ueplob g EgpBboRl i acivey
By b&fiithe Estnebf thbletssRRATgRE, elqieqrs ofokigdudpegsdoie prannles, powders,
uni t dosage form for _exan%lge, as a _dr | yophiljzed ..
PONBOns, GRPSHASeFYTRRSe BT lbriselr £%318Plen Ol dpisteard gompositions can

seal.e i S . I :
A0 h AP ARG o SGERCKS ot et
freRBisietz & frhictésephepasthipe pesdcdharin dravoring agenes duoh e peppermint, oil
admi ni stered by infusion, they can be a?fl} spensed, for
ehaiRfsTEreet 06 FhLR, it PIeyidsrh Msrhpcsutieptyn tﬁﬂge Bieppyafign. Moreover,

: Lcad : o _
,gﬂ%r? %@%‘%& If’ ’S@gﬁéﬁ’d@g?@%}@%#ﬂﬁég ‘l@ég} teo (%efl%y disintegration and
#bsdipLioA Z@{h)élfaétrdih@gtjﬂap irpetheteteprooitcg msistaimee action over an extended

adm ni stere by injection, an anpoule of sterile )
peatodiof tigre. Sejestivelypepneably membaass BEOYPSRE 3B Psugticallyractive

h i : . cC it i
s B 3 RO 050, MR s i
Feiforiiss fleideforh Yhe nvironinem suaduiidihg deecapndns imbilied by the driving
delivery devices that are well known to those of
esmanayadywhish swells te displacg the agenborngsat Gonyogtion thigpsh pp aperture.

Ll . i _
SR USRS ) BN oo
10,1 pikeiBprofildd 09 irhMbdiatetrefedde fofidnlafiod? QA fidfd; delay material such as
5,073,543; 5,639,476; 5, 354,556; and 5, 733,566, each ;
glycexpl mengstcargte et glyenrak errafe may r"i‘_lsé’;ber‘@?gr éﬁ% gomggsifjons can include
sqgrﬁ?fﬂg?){cg@@% a@?n gl [ RtdRE QY e rﬁé B&ifitn s%&arate, sodium saccharin,

con easé of oné or nore gctive I ngredients

¢slufge afi®maguaigeh earbbiyde. ofr caeyshit@dingént, sueh kxdipeats are of
ot her polynmer matrices, gels, perneable nenbranes,
Phampaccuticdleradds, nultilayer coatings, nmicroparticles,

| i posones, In%%fh%? Qﬁl@g (?%an gh@4_§g?%025ql4-ﬁ&n>ﬁegmﬁné CGompounds can

provi de the ~desire ease pr invaryi
5y fpaulatedrtsr infuvérmtuk admimidtratibh.eth ored amlselihentnedmpaosttives for
known to those of ordinary skill in th rt, i.ncludin

nHgu@oYe adRiEEtipe cemptischn cw@pw@é@ﬂifﬁsy%f iy e friseionig aueous
e e
B e e
esdignecaing fpalessp @aiich eedterog ihedBiFe e | tpcfalse Bsong edients are
%@@Iel&g gl'{:}%gﬁé}%&%%gﬁ)r @{i%&%ﬁ&ﬁ&ﬂ iﬁ%t%%%ﬁﬁ,%ls exeitble, as a dry

lyophilized powder or water-free concentrate in a hermetically sealed container such as an

ampoule or sachette indicating the quantity of active agent. Where the
4-Tetrazolyl-4-phenylpiperidine Compounds are to be administered by infusion, they can be

dispensed, for example, from an infusion bottle containing sterile pharmaceutical grade

95



10

15

20

25

30

i nprovi ng drug therapy over that achieved by their non
controlled counterparts. In one 20 enbodinent a

W@ o0 1BEd- r el ease conposition conprises a n PCTEE2003/036742
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lpkgsethenpolymerragtrissss gﬁlﬁ,-pfneﬁpém/mﬁmbeqe& Q§BI0HE SPBEMY multﬂayer
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es in t enper ature, concentrati on
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Bepited i i3 afs; capsubszgeleaps, Bdirarists-thetiasm aqApieshgr FemsTqlied gelease.
of water, Iod

conpounds. Cgﬁ%ﬁg&gﬁ%ﬁ% ?‘L%%{lﬁ@a!l c&ﬂﬂgélﬁerﬁrﬁn %hve a common goal of
#npreving daigtherhppbeethyti goricietl yethermpn wontsollddadounterparts. In one
effective in the treatnment qQr prevention of pain or

embediment acontralpdrrleass cOmBOSAM FENRyFses & gyiaimal pmepn

|
TR, AP P O o i
adolirit o6 ﬂmel mdmahirageswf controliedaeRrasaopmnpoaitioap irichnialeikjented activity of

enpl oyed to, help _identify optinmal effective dosage
hedme edupgbdosage frgelea%@nfi FopeasedPrtispb eomelwrssal q@ltlon

SRR A0 o 05 O G Gl 0 o flon ot
Gﬂamclteﬁsbes gech a?kdﬂomtkeoeld bfi@emdl“éti’ﬁo]yudgmenﬂquenﬂime Compound, and
practltloner and each ent's circ nstances in view
e thugiedugede emuaﬁeeaff 0%%1%046&, adegise)pifestsef f ect i ve
dosage a
m crogr aranHltu(gjI about ﬂgég ?egéﬁg&%gﬁﬁteo\]?g gr ZPJ %auy release an
ahbdlan o b 4t Padrazalyl-¢ Iﬂlbmylplpﬂ:ﬁﬂ)megloﬁ’fpohﬁd; that pmmmgr treats or prevents
enbodi ment, the effective dosage . 15 anount r anoiﬁge f

0

paip 7 digehied, end gradpelly yidsentinerlslsesemibenamqungy
A Te&az-lejﬁ @59411\91&}]% rﬁﬁ?@@é@g&ﬁ{d o a%t%rmﬁqg&jel ap fﬂe}apeutlc or

ever di ment
prophylactlc effect over an extended period of time. To maintain this constant level of the

4-Tetrazolyl-4-phenylpiperidine 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

96



5

10

15

20

25

30

0.020 mlligrans to about 50 mIligranms about every 4
h, and in anot her enbodi nent about 0.025 mlligrans

WO eooaloedis2 20 milligrams about every 4 h. The dBCHYS2003/036742
anounts described herein refer to total amounts

nffPolb&t fdekcretddafror She lbddymﬂ@trbhemreﬂmee @han active ingredient can be
4-Tetrazol yl - 4- phenyl pi per i di_ne

ound i . .
smmatﬁdshye\ra@@us eopslitamsdpelnding.dwé a@fehqgﬁ%ﬂ‘m '%ﬁané‘a% ingdfshgpecs m
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il SR S ! SR or By ofvater

of’fﬁth ﬁffaﬁﬁm&gibavboﬂdmmyd@q@mpodndne Conpound i n V|tro
the e
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ggqtﬁ% %hﬁ%ﬁ%f?&ﬁ(}? PB gg bl nﬁlg @?gﬁ%@ﬂ? rdgﬂe] tg LP\g‘l}atlnﬁléb%d can also

d@ﬁeﬂd%rﬁh@ Uttenkd2Q rowe k@ adlfunhsﬂd;&omymng lihe q]@reeda}sevq:my ofithe pain or
embodi nrent 30 from about Hg about ngémgﬁ (y h
divsthgheng shrouddhe degided; %C%ﬁ&%@ﬁheel %F%Fhe e bd eac

r d
&tlg%tsrczgrfginyﬁh&e?sq% pgs )\/xr of lplgéély aﬁ%{g(ll}%? SSl%gaE)le dff@tive dosage
adfovnAERow ey, rhfige Pom abaut\mo\mwfo:grams; ® dbioet 250hilligigms @bout every 4

a3 ol 5 i i
T

£tétzany-4-pitaypipesidiie @mﬁﬂmﬂd about everyat b,fig apether embodiment about
preventing pain or _diarrhea in an aal mal .. can furt

(b@ﬁﬁamlh@famm Abaitt SPpgigrams pROUA AYSHR I T ARk iothey gm Sdiment about
(ﬁ%rggg %) %Qoq{t 2 Qﬁ'il%qgﬁﬁ 5‘90&1'[ E’V&g Q. - ThERsREEARMInts described

I mul-ati ng” opr ol ptor function in a
Hefdih réfaito t&tur itheuints adpinissered; aivdtas; if mgretthan amd | with an

ef fective anmount of  another therapeutic

‘EIdmﬂObé -Aophepyipaneridine Gorapaund %@W%ﬁqfﬁ% a]gfa%fffe%F dgsage amounts
ni st, a non-opioid

cgﬁrg?pgo qlt&,ﬁl%a{&%%%ﬁg?ﬁrm gn%ﬁl nf | ammtory agent, an

10 anti mi gwakRke @lieapablaofarpréssingnhiopididreceptor is contacted with a 4-

antienmetic, a 0O-adrenergic bl ocker

Feieazelshdwhsayipiperding fiommoppe ks uite; thy cfhecive aopoynt il typically range
ﬁlz{gég%ut 0. (?1n % L& @ﬁqﬁf) nfPEhond @m@galhlenﬁﬁﬁhﬁfbﬁu?@@ hg to about 50

treating or preventing an addictive
ﬂ%ﬁﬁ) aAen @otherexbudiatent Eremexbbut Eifzdo pbag 28moglht of @$olution or
ot her_therapeutic agent% are well known to those
al

sispansion of @ phaanagentically\aecapiable ¢artier QREKFIPIEO hi n t he
skilled arghaan ?qlpéég}:{l%lg\yf F r?#sfng 02)?01& iﬂéaceptl)% i0ddh@dcted with a

t her apeuti ¢ "agen anount range. In
DITetreivdEch m@dﬁylpi}f)ertdﬁlﬁe Compound i vivo, the effective 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 vitro or

in vivo for its their ability to treat or prevent pain or diarrhea prior to use in humans.
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i nvention, where another therapeutic agent is
adm nistered to an animal, the effective anount of
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thereof, and m xtures thereof. 98 WO 2004/ 046132
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Ehdiﬁl Gy anavrplit fsebehéifﬁdphatﬁﬁe 4- Ttetrmmyzloﬁl-ph@vyimpemhméompound and the
pharmmaceutjcally acceptable salts thereof, . and
othstitherapeutieagaritact symekggiicaldy tortreat ef prevens @a@p?rdh%rfhea

anal gesi c SE%aHﬁaﬂslgsdgf Jégfﬂll ﬁf)i%gcf)%#ﬁ stsﬁn@ig& Hem}rﬁ‘ﬂ’e}{ to, alfentanil,

agents, suc dlo enac,

zﬂ rodia8, alpiemeodins, eﬁﬂaehdme‘ beniAyirpophie, bézﬁmmdeflmprenorphme
uf en, ket oprofen, indoprofen, hiol r opr of en,
ex

lz}gplph@ﬁcg,rp om&zgﬁ’ ggciqa,ne ewlgpee ngfl% rqlezoclne diampromide,
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etbylﬁlethvé@w@mm ethylaagphing efqnitpgeng feriany; keroig; ﬁ%ﬁ?@one
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armaceut |
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sufentanil, tilidine, tramadol, pharmaceutically acceptable salts thereof, and mixtures

thereof.
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i ncluding aspirin, sodiumsalicylate, choline
magnesiumtrisalicylate, salsalate, diflunisal, 15

waa04oyd13al i cyli ¢ acid, sulfasal azi ne, and ol SBEBESI0D3/036742
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al i zapride, azasetron, 5 benzquinam de, bietanautine
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t et r ahydr ocannabi no] , _t hi et hyl per.azi ne,

}]fﬂGolp?r F{ér%ﬁ(mparq ¢ 6 Ptheads £795) Jdcharg thglfebg inqegpazated by reference in
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re no reno
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pizotyline, and mixtures thereof.
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di | eval ol , epanolol, esnolol, indenolol, |abetalol,

| evobunol ol , nepindol ol, netipranolol, netoprolol,
woeprolaB2 nadol ol , nadoxol ol , nebival ol , ni f ePel/052003/036742
ni pradil ol , oxprenolol, 15 penbutolol, pindolol,

pr act ol ol Thqothecthbapaitic agentpanplsb b angstigmefic agent. Useful

sul finalol,, talinolol, .ertatolol, till] I :
argiepstie pge%micblﬂsﬂ&t ?Ieé}?ath}%}ﬂ&gﬁ%%?t?"I rgﬁﬁp?‘lﬁégloglpeﬂ%% “ul

anti S | u A€ tiabthbbdtizh@ite, ondansetron,
pREpGRRK e PRt Atorpfitha

en toin, aloxidone, = |
grafisaed], by &oRyziheecetslamimonGadefiunoleyiing, pliraprig; grasetron,

ok pigo g BB ETBRE Ay ByREAR inentycinae,

dighgrﬁaﬁegﬁggen%ﬁ %Qaigﬁrfée mefHa8 LRt A6 madineBidbaon® pRyperndyl,

oxenitroin, eterobarb, ethadione, ethosuxinmi de,
piphinaziae, icofethmhmepsudpirifié, ierahydrsannphinebdhicthylperazine,
5- hydroxytrypt ophan, . l.anotrj gi ne, nmagnesi um broni de,
thieRy PR AZIRG, HPPISSHED; aﬁ‘éﬁﬂ@?f{ﬁs&b%,mtﬁephobar bital,
met har bi t £LQIN G- RS bIBcRErs include, but are not limited to,
5- et hyl - g%?lgg%ﬁgnanmrﬁyl ) - hygdiant oi n, 3-nethyl -5-
aghenydligrnbhl,mmasakbabarotinelal, atenilebtbefiEedeh betaxolol, bevantolol,

bg%gﬁg)ﬁ%&o éﬁ%&ﬁ%?&gtpﬁﬁﬁﬁ%?o@ﬁug@%log gupranolol, butidrine
hg&}‘sglﬂgﬁgé’ ibhfclﬁlolef,‘ %ﬁ%&@hﬁb%ololp&@%dim,tcbmbﬂ@mlmetmdlol, cloranolol,
cid, phénytorn, 'phet

enyl at e sodi um potassium )
dhewmalderanolol,egmbhil, indsnofi; labatalnk ,levpbg@@lg}, g@pngi@}gldﬁ@tlpranolol,

brom de, sol anu sjfronti brom de.,. I i ke
oL B AR S) RO S R xprenco,
'}H&i ldong; ' j AinBIoREottol, stilfadialt talinolol,
pér%ﬂ zég?gig%mg’eprxggg%%peﬁgg&iﬁmgsef ul anti depressants
tdrraed 1ok elisdlol, timodol iotiptolali andckibenololpi nedal i ne,

caroxazone, cital qpr .S)-cital opr,a '

f encani ne E’ﬁaﬁ’@iﬂs p?? ﬁ%ﬁm q“if&é’lw&‘;{sg?'sﬁ@dﬂ@gd Pgt:'%g ﬁicg)?@{e{?d to,
agg&@ﬂa{&uﬁwwbﬁ%, Rfoxiddhk! drhidbAtetlii®e Utdofido-3-hydroxybutyric acid,

paroxetine, sertraline, thiazesim trazodone, | )
ahenoRKidE betlpmits, buiniete, cpeiom bremdde, carbamazrprae; Firomide,

ni al am de, _oct anoxin,. phenel zi.he, cot,i ni . T
chasRat i FAon BT R e Pt Ry Bfong, farenif terobarb,
e%dﬁ)glg 44t96§%§:§%&&%¥1‘1&#§i%9@%%@e2 4Riore¥bid) 8B dpentin, 5-hydroxytryptophan,

mrtazepl ne, adinazolam amtriptyline, ) .
lafbtriginet ylapnesiin brom_aid@xang'nné}lm solfetei pephanytoin, mephobarbital,

cl om pram ne, .denexi ptilin esiprani ' i N2 <

S AT 7 2050 PSR 5.

I{hg%lﬁflfl{gn&ﬁn, AR BbAHa ikt epa, nitiEégadnocarbazepine, paramethadione,
of-epf am ne,

melitracen, metapram ne, nortriptyline,
phexidetridd, phermthapbitalihengsimide, phenabartyieb phergyxpaide,
protriptylipe, .5 quinupram ne., tianepttne, . :
phenyhstBbirig Aot AP O PEt ey B notasgium bromide,
@Q%a%%@&éﬁgﬁmi@?&} oGbide, duliRNEboRRde, 86lapen; sironeéinm bromide,
ebar barat e, fenbx

etine, fenpentadiol, fluoxetine

s‘ubMY@ﬁ@a]‘sml&’Lialhe,rtaﬂramcinpmabm, tapwamnatei timethadione, valproic acid,
| evophacef oper.ane,. nmedi f oxam ne, m | naci pran,
YAIRTaRYde &1 2R B RO azodone, oxafl ozane,

pi beral i ”eExa&gﬁké S8R amidebfdsmitSiasnas, but aictrn Satied to,
roxi ndol e, rubidiumchloride, sulpiride, tandospirope,. .
binedding arexazomd, ettdapram, (S)-ditelopxam.glimethazan, fencamine, mdalpine,

%g@%gﬁ%&d@éﬁ%lﬁﬂé{%’g e ,t}l%nniife\rllgirﬁle,agx%p%’, oxypertine, paroxetine,

sertraline, thiazesim, trazodone, benmoxine, iproclozide, iproniazid, isocarboxazid,

nialamide, octamoxin, phenelzine, cotinine, rolicyprine, rolipram, maprotiline, metralindole,
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Exanpl es of useful Ca2+-channel bl ockers include, but

are not limted to, bepridil, clentiazem diltiazem
wo eovdiokdise, gal |l opam |, mbefradil, prenylam nBCT/US2003/036742
senotiadil, terodiline, verapam |, am odipine,

i AR, Phiftzephey, AdidbAulae, anbiefitolig, Bsitriptylinbidp] amoxapine,
efon|d|p|ne el godi pi f el odi pi ne, i sradipine,

b@t@pt}ﬁhpp rpéommégrgmqi gqngﬂxpfgﬂmﬁﬁc}qsmrgpm, dibgngepin, dimetacrine, dothiepin,
@6}&% 'ﬂ%&%’ne n fﬁl%r@ﬁ Arhfﬁ@% 81(1'38 1@1%&?? 18feEFamme melitracen,

prne, et cinnartzin
hlletit@f'dnﬁﬁé R@drtripeylie) ﬂdxﬁ}ﬁlhnb eph@mﬁcﬂnﬁzot?hﬂé eRspigspine, protnptyhne
fant of arone, and perhexili ne. anpl es of useful
AR OIRIARES, tla@e@ﬁn@ tripdprgapine, B@Fﬁﬁﬂlﬂ eRRtyFngybugEpDiQ), butacetin,
g%xgdrg ﬁulox ‘rs%g&%tﬂle B%% efem/ q{{eﬁﬁ ,laféln{ﬂﬁgﬁdlol, fluoxetine,

acronlne esleu

AGSXAhd) heﬁﬁtbb@fjﬂl&ﬂﬂ,ﬂi}@éﬁélﬁt Ievo;ﬂﬂbeﬂqgéraﬁe? hfeditbgkenine, milnacipran,
ansacri ne, anastrozaol e, anthranycin, 20 asparagi nase,
mgw@me,ﬁnocaqwmdmefﬁéodwepéﬁbza% sibsra}iaepprolintane, pyrisuccideanol,

ﬁ%%%%hf%ﬁ?d tf§ 'ilél?lgﬁlﬂfclgox% gfrﬁﬁi d%# ﬁ@ttﬁc?ﬂﬁnone tofenacin,

Rieamhe] ﬂar@%}fp?drﬁme DS atopha, vﬁ@ldfabti‘ﬁe bﬂ@wﬂnemmi?mneldme
busul f an, cactlnon¥0|n cal usterone, caracem
p

car bet i mer Examplge pf usef} Cagarchaanel hlockers inphide; hUt are not limited to,
Qéi)g{dﬁcﬁleﬁtﬁe{zgﬁl dﬁﬁ‘z{z%ﬁ ?e%dﬁ ?ﬁ@})hﬁﬂoﬁmeﬁ%ﬁ{ ggfr@ﬁ%%hle' semotiadil,

enycin, Crisna
1ERsllingd, @erapyaill Cmﬂl@&iphw;l‘bﬂmdlrﬂﬁe bytradiphieBenidipine, cilnidipine,
dacar bazi ne, dactinomyci n, daunorubicin hydrochl oride,
efeBidining. plgodintes, deladipime; isradinies; dapidipingelercaaiginiog Anaadipine,

e [
B o SRl AR 285 S, HRABEHR, i, gmmariine,
i, hdtlsﬂliﬁlﬁet R2ie, bieptlansg beafenols aanmyabne, and perhexﬂlne
edatrexate, eflornithi ne hydrochl ori de, el sam trucin
enl opl at i nEx@npley Aussiul apticaneenAgents ncluds; bufiare net limited to, acivicin,
%[18%{}1 dcﬂgolg 81&91%'0%9&1@ acfontt] uQ&o%gféfsﬂygldgﬁmlgﬁ 'aqjt?etamme
amJé estranusti ne phos e’ S0
ﬁhmsmszkaﬁ QinfstartioDp @sétalke, arﬁh@@l@.ﬁdﬂdﬁucﬂﬂ) asphAie, arelkepLdléanthramycin,
fadrozol e hydrochlorlde fazarabi ne, fenretinide,
IPERGHIRER, AEDCTHN, Fdaciiding azptRp aﬁ%tp@ycmf bainastatdhanzodepa,
GEALABAS ARl AR AN, ORI RSk RS iy bieomin st
brdquiiué sodumh bdopsicibiies, Ibdﬁ].lfahf asilinorhgsn, dalliﬁtﬁ‘r@@d la‘acemlde

interleukin Il (including reconbinant interl eukin 1]
%ﬁrbqtmeza carbopleih, epGHISHNE, Kamnhicin hydrpeldpiide, spuzglesig, cedefingol,

A5, ST USTRR A LRSHAE AT, ) i

@amnb ducarbprifg)| Aatiimomydi, |damhc&abnmdmdlrcmhﬂdrmeg di@ltabine
| anreotide acetate, |etrozole, |euproljde aceta

dexgrBaRipién, degaguaRing dlezeganing mwl@% ﬂl%wpwdocetaxel doxorubicin,
h&%élﬂ%gd}o%ﬁﬁﬁﬁg:cggﬁg}nfg%g ﬁ.ﬂﬁ%lr OC ?%ﬁté@?&ﬁ%&é&lom propionate,

acebalein, maluemge,sdﬂoomt}aﬁelﬁﬁir@chkﬁqdve tlefraltaiin, eﬁlnpgaam dnpromate,
nmer capt opur| [ ne,. net hot r exat e, met hot rexat e sodi u

FREPI9PIGRfe eplf«%@l&r@é@ﬁhlonéﬁ,tqrbf&@%ﬁl%;@sowbw&lay@mlonde estramustine,
B RS Ighos{)'ﬁz}té’ Sdideh et mﬁh&z@!@é%@bﬁﬁggggﬁ%@k ghosphate etoprine,

m t osper, ot ane, nitoxan

ﬁiyamzpleelrydkodhlcmﬂedfazmbmd,a&mleamdenﬂxgahﬂmec fladarabine phosphate,
ornaplatln oxi suran, paclitaxel, pegaspargase

Heorosrgid, ﬁlpr M%ﬂpﬁgne fostriecin sodium, gemcitabine, gemcitabine
hydrochloride, hydroxyurea, idarubicin hydrochloride, ifosfamide, ilmofosine, interleukin II

(including recombinant interleukin II or rIL2), interferon alfa-2a, interferon alfa-2b,
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pepl onycin sul fate, perfosfam de, pipobroman,

pi posul fan, piroxantrone hydrochl oride, 10 plicanycin,
w@b@amsdiane, porfimer sodium porfironycin, PCT/US2003/036742

predni nusti ne, procarbazine hydrochlory% uron)f%i.nt lati
inferforomyetiam h yrderfierhh olfa-08, in fegmdfqyﬁ iy, I0%ET EP&r a-1b, 1propiatin,

| et d
By R g P A
hﬁipécrh? MRty a1 ahbdiRe, lﬁﬁbﬂaﬁﬁbﬁd lnyahochlonde masoprocol,

Spifoplatin, streptoni'grin, streptozocin, | of e
mhﬁhmﬁwytmbmordthmmgahadl‘og]ddnd@nmqg@g:g}l@petaf{eemg ges}r&ﬁ@cetate
drochl ori de, tenoporf.in, 0
mplébalan,ge%rménf e e, e R b RO € pARLEP RRoprine,

%%IJ Mhifindorhide 2RRS SR Smitb SO RIM, fr@ﬁ%lk]:mt mabmalcm mitomycin,
rest one acetate, triciribine ph

0S
mitbpEBtmittanc mltwcanhmterla’ﬂmcbl%ﬂdgcmy‘%ﬂi’g\ﬁ%ohct Jeihgpsarnle:
t ubul ozol e hydrochl ori de

waaspratin gemens apinios gl pepfHERRT peffehenamusine
p%’ﬂl&ﬁ énzl Shiffe, #ﬁ)@ﬁaﬁndé/ bpBEdni, pipondesi peoxdtrbat hydrochlonde

ine sdlfate, vinglycinate sulfate, . vinleurosi
plidtintyeirg ploniestane) fwirfimet sodivras porfixpmiycss pmdn@n%mguwf)a%f azine

PSR b v LI gy i

a%ﬁ'&fsle qﬂ%gﬁydrﬁﬁh&’)ﬁ@e sBHtistRESsif@hzdreNipaeidsite sodlum sparsomycin,
5 dlhydroxyV|tan1n D3;. 5-et hynyl ur.aci |

srﬁfbgreﬁhﬁﬂmnéxydmhhmab; apnmmua@w sRirapiatis, StrepjeRighsteptozocin,
adozel esj n; al desl eukin;.. AL a 5
s@pfepgrt, aqhsg@ycgnjgg ap)l Sr?gl g Hetlcg&ﬁ ?bﬁé Rydrochloride, temoporfin,

ost i nhe;
te%? dg et x‘n‘%‘n@ 18GbdstoAEThiRmEdrie, &E&‘g@l@ﬁmaethlmgnmowm
rozo 25 andrographol i de; angi ggenesi s

tlriﬂazmmelmreMMagdmt@ ttregiolomg @g@@tﬁi @plrélneaw%ogp}éqte )gnmetrexate

anti dorsalizin d

et VBT AL BB PR i ot et

Q}%% tgnfeg ﬁeﬁio?ﬁ‘n VRH1ASHR0 SEIfAE, lvﬁh’dﬂiﬂﬁh@ﬂﬂfaﬂfmndesme vindesine sulfate,
hi 0

gl yci nate; apoptosis, gene nmodul ors

vﬂ&@nhmmﬁfateemgmcma@ subfies Vinlauresineculfaiea vioprslpipe Biggte, vinrosidine
|n|ne

ul_acr d hl id
shiferigtale AR oirafih g ﬁn@@{ﬁ?‘ﬁﬁt@%&;ﬁ‘ hydroctioid.
3, azaset mhmpRA 6P dhtilcandEtdnipoinces, He et findited to,
derivati ves; tgal anol ; batimastat; BCR/ ABL anfaqoni st

20eapi-a (23 dmhydnexyvtﬁamropﬁgﬁ-gﬂqygg]g&cpln@bquggp%e |ag 1n; acylfulvene
derivatives; bet al e 1
b A R e L S e e

a%ﬂ @)?'aﬁhfysﬂﬂé %ﬁﬁﬁdlb\ﬂﬁlmc &ig nafrisiein; hinsicrimbpamgyelide; anastrozole;
esin; breflate; br opi ri m ne; budotltane

dﬂdfdyrmbhée mglfoemmsnemblt@rai antagenist By antagemis (Eantprehix; anti
ca t ot heci der . vat
oS S5 SRR iy s

igonaglebtad ol 1§dﬂhate;mmb‘wsw gene
@E@%ﬁ%@%ﬁ%«a(g carti Ieggagﬂmger?i\;ged I nhi

aduatosss apnptmgnlamrﬁ atsumln Bl @rér(éDli%oBSFB% argihine deaminase;
%(fsalsate%g%s mgf'np fi ecr lx' 1ast€1:cﬁlt I; %&ﬁiakt)étm Qh%ﬂﬁisﬁﬁm 3; azasetron;

cl’capr ost;

%fo%m‘ rakﬁyro%in%dﬁdc@ﬁtﬁ?m déi*l\@ﬂlfésﬁhﬂaﬁoiabaigmmsat BCR/ABL antagonists;
otri'mazol e; collisnycin A collisny

eamzbeldordsst henmyle\thur@pg@mﬁg betadagtam ﬁﬁn%gqe&&%a alethine; betaclamycin

g?‘gg @éggshgﬁerﬁi&agogmg%l 1tfam‘f(§é ?E&?fl@éﬂe %fsﬁ(ﬂhﬁﬁg}éﬁélﬂnne
GAEARREPRAERY AQHl'zal@ﬂﬁSbreﬂM@4 &Bb@@m taylpitaye; buthionine sulfoximine;

calcipotriol; calphostin C; camptothecin derivatives; canarypox IL-2; capecitabine;

..a
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cytarabi ne ocfosfate; cytolytic factor; cytostatin;
dacl i xi mab; decitabi ne; dehydrodi demin B;

walemior@Bi n; dexanet hasone; dexi fosfan de; dexPERUSTNE()36742

dexverapam | ; di aziquone; didemin B; didox;
etirbd:tiyiline PR tHianecle; ccﬂﬂbm@amcﬁrtmmmamem\ds CARN 700; cartilage

di hydr ot axol ; 10 9-di oxamnyci n; _di phen spi ronusti ne;
derisest andiibitory eraelasie) casei Kingea mh%bltozaﬁdi&@ﬁbrqaﬁrwpemme cecropin B;

SR, LR PP AR ISR By SRR hrin

elogiRhe an&G@deefdenﬁﬁblku&BmMﬂym@m cslliemiyeia;B; combretastatin A4;
estranusti ne anal ogue; estro agoni St s; est rogen
eqmbigianiatin gnalague, CoRAEENIA; C1 Eﬁ%‘h@l Ipraisppial gryptophycin 8;

0 f .
FFIPRLANG o FAERAEb pen' UL AR SO AL} epsam: cpemyen
é}btmasme loefvefatel Ryfolytitaaabi; R§tosfatitipdaet gimmbs dediabine; dehydrodidemnin

hydroch| ori de; forfenjnex;_ fornestane; fostriecin:

Bpdestarelin; sexamethenops d??ﬁf%f%a&w fexrazayans; idgwysenamal; dliaziquone;

bj I I
SRRIENA6: b Gshdimi A ANRAS GoadyBind) b drotaxol
belieaulyciy; divhueyispityhasiine; docsarel, dotddanolhdalasetronndoxifluridine;
i bandroni ¢ acid; 1darubicin; idoxifene; idranantone;

ol fsae:fisonabinal; neearmycimS Haohselen; eFePSting; frlefiasthsy sdrecolomab;
t
RS T 0 SRRl I el U s e

agtin@std; estedin ahmgeﬂilhis;,&taﬂiﬂazolld? leepgside phosphate; exemestane fadrozole;
i ododoxor ubi ci n; _4-iponeanol ; iroplact; irsogl.adi

faga@bwga@meemd@s@waﬁmfmﬁﬁ&q, ﬁlasopmﬂﬁelaﬂé%ql@ﬁne fluasterone;
:}]ﬁ‘&a%‘tﬁ%é gﬁloh?qﬁunm% naﬂ}}dg(fch'l:ondeaﬁkelnﬂﬁ {)\llﬁers{aﬁg e[’o?t]h%cm
€l hanmycl n; enograstim

fogdrhastiae; dadplitiual takaphyrihpgallivn hétatd; %uloemﬂﬁne rganteélin; pglatinase
factor; [ eukocyte al pha. interferon

m@tb@ﬁoaﬂ, eraciiabine ghriathiong inhikifosw depsulfapy erseplin; hexamethylene
| .
U3 RL Fypbh b n €k, PRI NETIAE, REPLORIE morosine

tenmatnosidazdatisdaek; imddqainse d;/imhahsimalannpegtidelyrihgilineike growth

| onet rexol ; .1 oni dam ne; | osoxantrone; | qvastat.in;

fagterliTBpeneor inlibites; EXeHferon gL HNieERIpRyPiegleukins; iobenguane;

Rﬁﬁ@é%!ﬂ'lﬂl ﬁ %Illyotrﬁéﬁngle ﬂrogﬂgts 1rs<§%b&1ﬁ@%d?)%n azg?en RefbAbhdlicondrin B;
mar nmastat ;" masopr oc ; ‘OI’

itasatrom;tj @Jp$ak1r[ﬂiidb; IXahaIaiHﬂaFl hﬂfeﬂhﬂm—hﬁ&ﬁcﬂﬁlﬁ; lanteotlde, leinamycin;

menogaril; merbarone; n; nethj onj nase;

lerograstany lglpﬁr@@ sulfpte; ],emqﬂs&qqn@ }etrogplpe*gpkegmgﬁ@lbltmg%actor leukocyte
@Rh& ﬁ&&fér&? le%lrohff@-fsés {%en%ﬁﬁ%t%&% Igﬁ}#%laﬁlgr %(J%fﬂﬁgﬁd liarozole;

Hihda pal@raﬂlﬁw dileloghi@Nipophilic ldisabihagite gépnde hh}ﬁ(q:rhlilw platinum compounds;
saporin;, nmtoxant rone; nofarotene; raposti m

hespelinastide 7; labanl¥iy jombriciag: I%Iﬁ%wfffﬁf@hﬂemgaﬁw&qs@mﬂﬁne lovastatin;
RSBRERASe Y P CSHORAC RO e pefbl plansine

mahiidspitia Aunmimasigtpmasspescol; mdsph; WRZPHIA/iMIBtGA; matrix

PCT/ US20Q3/ 036742 based therapy; mnustard antjcancer

mgtHeprotsirase dubifors TEEnogly Bieshasenes meterslin; agthioninase;

%félt,oc %]} 1d9%(/ﬂ$ﬁﬁ’ﬁlﬁﬁ)? ' mi¥e aﬁ-‘fs%r%él ghl@é%éﬂ@ mlﬁ'mct}éﬁﬁlt ndidth&Bhed double
enza arelinm,

stednd¥d R mt@ilamrfeﬁmltb&p’aﬂ [ rmtomjmh tedlpgues; mitonafide; mitotoxin
nartograstln} nedapl ati n; nenorubi cin; neridronic

Heiohlashgrayitatacion é%ﬂ?é‘ﬁt PR3 aAIToRP) WOERFIERS; MlgTampeting monoclonal
ﬂ{tiﬂ’ohﬁ R RAEHORGME %toﬁ:{cﬁ)’trophm, monophosphoryl lipid A+myobacterium cell

wall sk; mopidamol; multiple drug resistance gene inhibitor; multiple tumor suppressor-1
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5 nitroxide antioxidant; nitrullyn; 06-benzyl guani ne;
octreoti de; okicenone; oligonucl eotides; onapristone;

wo@r@ansdsr on; ondansetron; oracin; oral cytoki PET/US2003/036742

i nducer; ormaplatin; osaterone; oxaliplatin;
PARY ARIMS; RiusRAC hiticBX&@r agfRCihbEpERIxi@I B Agstacterial cell wall extract;
paclitaxel derivatives; pal auam ne;

natiaparens; Mhriaeedldinalipe AV-gubstifedbsndamileniafareling| nagrestip;

nom fene: parabactin; azel liptine. pegaspargase; ;.. .

P el e arsk e dudhavipo Portiftp e aBosr i s AR: dpiprabicin;
&b #iE abid; ndidraPeidopEtidases; nlRfandaé;amaas cind @ittt b¥lde modulators;
al cohol ; _phenazynorryc:l n, phenyl acet at e;@gqﬁhosphat ase_ .
nitiexistetaptiexidgtenifaiyn;; Opbengytgugnine; onjigetied: oicegene; oligonucleotides;

irarubicin: piritrexi lacetin A pl.acetin  B; -
BrrEiRe can b SR esh: Sl Sl Rl Smaptatin
Hdabdrbiiy) Bk S TIREY B SinoptyRid; PHeTtatdl] FalifAReIGRARIIgRES; paclitaxel derivatives;
porfimer sodium porfironycin; prednisone,; proqyl )
palsuageing;dehattoylivensin g opicyeid; prsptiodmanomifene; parabactin;
i.nhibitors: protein A based | nmun | atar.. protein. .
RERBh S ftabiest ol R G al T Pt gy Rpff: pentrozote
PereuBdh gdriosRindit e perillyl £16dHoE, pheasAhRhRsE ghehylBédtae Sphosphatase
purine nucl eosi de phosphoryl ase inhibitors; purpurins; )
whibitees; picdband; pidocarning kiulgthderide; phambigin imfrexim; placetin A; placetin

ol yoxyet hyl ene conj.ugat e;..raf antagoni sts: ) .
Popttiggetlactyaior BIOIRR, plpguma paPRER Matiitd gompounds; platinum-
friaadind ednasiex; gorfiled Qdfim; Fosfitortiich; peddmisoh&Srép)F bis-acridone;
inhibitor; retelliptine denethylated; rheniumRe 186 =
postaglendind2; preteasnmainhibitors: pratein /Rbased émpyaaignstulator; protein kinase

ogl.etimde:.. 20 rohi.tukine; r rtide; .roquini nex; T
C OB BhorthEip Ktph Sl b1 LSt R pggase nbibitors
FEieaRMbSiIde PhospROGRBREHibitSrs; Phirpuking] phddiSdcridine; pyridoxylated
senmusti ne; senescence derived inhibitor 1; sense

kameglohin pebrxyriBylers epmingate; sfsatrgpnists; Takiifaxed grgtosetron; ras
B mbsPORR el PR LB e dhEo ORGP Heine

bamnandpfeal MeniGAAR&INB6 ShRoydt@GRIza%iA; riBAyWMREORII retinamide; rogletimide;
somat omedi n bi ndi ng protein; sonerm n; sparfosic aci
wpiteldpgiapmuptBleproaygiimena rybiginone & arwpzh safingol; saintopin; SarCNU;

ongi {i : a j : e el.l inhibitor; .st s .
RPN 3 WS B BBl QP Mo
denkd lidoatcleotsdds{ dipies B dustiRedititons sigaslas@bduttion modulators; single
|ntestjnal_peptlde_anta?onlst; suradi sta; suramn;
chail #digan harding prpteas; isizoligny sehsizprang gioden borocaptate; sodium

| |4 tine. i f thi-odi de:. taur Stinei. .. . .
éh}?gfrag%‘tgtﬁéﬁv%rélgg%)ﬁé%ltgﬁlgtsﬂgg)ll%ckﬁg b%g%?us%;ﬂe%’ épaﬁ%&c acid; spicamycin
DetgitonaiihesplefbpenthOgppngistitihNhkdqial@ifie; stemegbivhibitor;3lem cell
t enpzol om de; teniposide; tetrachl orodecaoxi de; ) i
digisioaAphibers; stiaamideasromebysin ihduiers sulfiaosine; superactive vasoactive
i hr Letin: ) Letin.n iCi. th | f.-asi n;
T 8B . dizoh B SIRGRE Btuehall S bsBink MRl o7
gytavaindiogh@ahd) tallRRstidd, in®ixifgh nedthio@ide Pitofiustine; tazarotene;
t1rapazanine; titanocene bichloride; topsentin;
teen sedm; ttegafiigptellntapyrydingy d3lpmerase whibitors teynenartn
i_nhi b S: & i NoL.N. [ | uridine:. trit.Glrdbine: .
o8 pertcildeb RAeniooBbBEiab Wlrp R HENiLg Abcoratine;

thyoraisdpoetint thasEbopidtinBing&i34 {HIAR138in PETMdpeiefn t&3pt6¢ dgonist;
i nhibitors; tyrphostins; UBC inhibitors; ubeninex;

hyegtienathymit samulaling bermgnsidim cthyhetiopranyrip; epeesmine; titanocene
l@&ﬁég@?,g&%ﬁ@? g{)nr%fnlﬁﬂé,a[g&&tgﬁt%teﬂ anf ﬁ?&&ﬂ?ml‘éﬁ&ﬁ iﬁhlilﬂtors ; tretinoin;

triacetyluridine; triciribine; trimetrexate; triptorelin; tropisetron; turosteride; tyrosine kinase

e
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erythrocyte gene therapy; vel aresol; veram ne;

verdi ns; verteporfin; vinorel bine; vinxaltine;
WO Ra0anid132 vor ozol e; zanot erone; zeniplatin; ziPEBUSI003/036742

and zinostatin stinmalamer. 5 Therapeutic agents usef ul
ihlbitée g tphostint UB@inbittitory ubenimerlj urd gandtatisises dhaived growth
include, but are not |limted to, net hagqne,. ..

inleibitery faeters Urekinase Besepier aptpgRIlels aBteottle YREAKR B VRioT system,

a i at ' - phe r L, diine, hile: v e
Eip R Ep U e AR LR, v lopBiRE L BloRbie; vinaltine
vitagintl d6roz 16} zaabeerdtey zdnipthtigdilhaworb; had zidstatie piimekmer.

such as al prazol am chl or zepoxi de, cl onaz

[ epam,. .. .
cl or azepatlerapcHBepgaHS usTil HyI AR Prle?ﬁ‘?rﬁ‘i‘gﬁgr?\ﬁ]dmwe disorder
iﬁ&iﬁ%& %ﬁP%bre A0F1R5Bd &P BT8R ka_@%}?lgﬁ‘ﬁﬁ% SRIaRBIRRE Nt Sxetine,
such’as buspirone; and tranduilizers, such as
Hupfdabo &2 an ofaeiggonist, Gtpheaefyplyridine] o serotheial antegenist
include, but are not |imted.to, |

oper am de, -
di phenoxy | Eaamlpsf vgefbpithanxiety daenis ﬁ’é‘f{u%ﬁc]fqi &t HQfdimited to,
an \V i - T A . S )
O Eh S Sprafo iy HLAEDHvide BRALAD ElorkcpRte, diazcpam,
Hattdbpdny,dbiazeram, ioxazepeme adibptarapam,; ney-benzpidszepiae hgent, such as
one enbodi nent,  a 4- Tetrgfg}gl yl - 4- phenyl pi peri di ne
@Wh@ﬁ%’%ﬂﬁﬁ%ﬁﬁh&ﬂb Egies-ent Iy wi th anot her
t her apeut 'ﬁxaﬂﬁ;‘igbf of dsOfal %ﬂﬁ%ﬁeal?g%?%ﬁd@! B\t are not limited to,
conprising an effectrve anount of —a 4- _
1dgdramide] %ﬁbhén@?ﬁﬂ@/ﬁvﬁth p&bpidé,_mdaorﬁﬁnp,mmﬂotickng and Eledestyremine.
amount of ~anot her therapeutjc .age can, be .
admi ni st erd &.‘Tﬂatl%]ﬁ’hétﬂh@%‘;’i?lp e’égié‘ﬁ %8&101% ﬁn%gﬁﬁ’iﬂ?eg iﬂH'Eap eutic

g]{ltegail%?ﬁ{ 4(1‘6?1\%'{9)6@ Fn Qe &nbg)ldﬁrgel&%er istically, In one embodiment, a 4-

etrazoly enyl pi peri ound and a different
TaR6y -t iphenylpiperidist pnmound fsfadatiniserainoootrraftlyamict fether

t herapeutic agent can be concurrent|y adm_pistered. |
theFEPAISC 28R SUISHERPIS, BFOTBPIEI SRR GSfecve amotnt of a4-

3 12 94h518ioBHERY (RLBRLLE! AR HeREROMRCL SF another therapeutic agent
”Qeér%ﬁ%l&f;‘tﬁ g}rhéiéylglﬁg ggﬁ%rd% gﬁ)%gi(leg’uagnt to adm ni sterlrzlﬁ iegn eg?peu 1028
@R befafiegiistersdandtentativtlyam oothpositidrhemapsing an eftgetive amnunt of a 4-

o T e e
%fﬁeg{igfﬁg%ﬁ to? gﬁ&heﬂﬁ%ﬁ&tfc eiteh g@ eHhdufreRily Q&hjnié%értecrl].eln another

t
rapeutic agenglsamnlstered whil e _
Bl amphry éfebtivh amplipt qferd-Getrezo3ddpphenylpifexidittedCamgound is
preventive or therapeutic effect for treating or
ghnpisteredRyiqrar SURSeasnA q #EymsKat GEFeGH Y fmpyy of another
SEYBALICOR OGP 36 B%0nt Eod AT A o
ghanisaeelwhitathe\otiset depipreiotie age exatstitstthenpofticafifdctaor the other

har maceutical |y, acceptabl e carrier aqr, excipi.ent..
Ei#P U tIeReeBtS Béma{éit%ﬁ?g Widder £ FH@Z%@%B‘E@ B, Pompound
1 Xi 0 t . . i ]
S O AU L G o pcmpe st
t he conposAtdoniposition pf theameition hprefeaed bjhg method compﬁsing
S R B TR e SEREh Mcpa
<4086 3% ﬁ%%ﬂgﬁfﬁégﬁgole carrier or excipient. Admixing can be

accomplished using methods known for admixing a compound (or salt) and a

pharmaceutically acceptable carrier or excipient. In one emobodiment the composition is
prepared such that the 4-Tetrazolyl-4-phenylpiperidine Compound is present in the

composition in an effective amount.
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4.4.2 Kits The invention enconpasses kits that can
sinplify the adm nistration of a 4-

waedonaraby| - 4- phenyl pi peri di ne Conpound to an BEI/Ds1003/886742
typical kit of the invent i%%dﬁﬁi ses a unit dosage

formof a_4-Tetrazolyl - henyl
In one enbdn¥een ep I&Fﬁ?fts @g@ gmﬁl&%ﬁ& adauRSttion of a 4-
@gg.% rile contai ner

Teg%gélgilﬂl‘f)ﬁen}gﬁlp ‘?ﬁct (RY; Q;am)unt gl 4-Tetrazol yl -

phenyl pi pttetjmha]]Mtﬁdﬂmnmmnatomppkﬂrm‘eddsagafdrm of a4 Tetrazolyl-

cceptabl e carrier or exci ki.t. can_furthe

@&%f)ﬂl@dg@ grapogd- Jn ppg %@L?CH@E% gﬁ iicdqspgs fords ﬁ@ontamef in

on REbYERn M a sRGi1eohRlih@ZUn¥dinifls aRREBNIR! RESunE bPE 4- Tetrl?zolyl -4-

nmpound to treat or prevent pain or diarrhea.
pheaylpmleﬂchné @Wotipeund Gnd o pharirmectdicalty acodpmh@e:aﬁmrrw ekcipient. The kit

oo GHLRE MG i) BEPLAE PR R HUTIGHoB E e e fus e of the 4 Tetrazolyl-4-
ph‘éﬂ)ﬁ%@@ﬁ&‘ﬁlb @ d td fled? BF ?aﬂ?&ﬁd@?ﬁk% Kitk kit can also further

I ses a contal ner COI’] ai ni an eftrective anount

confpriae 4 uiik tlogugo [fyim df zmmdrey Itlmrqmutld agent, fooesamypie azodtadmer
effecti ve_anount of

h t t
coRSEi}g ML CHHCUE RBIOUpHr ﬁ%@ £r berzge fepeehic 11 gBe eppdimest, the kit
coﬁ'%hséé 4R dnBHndrQ m—ﬂ“g ant b3S %gﬁlgbe%ﬂ']a?é tt%%toﬁlflslﬁ {)}ge&y l}I)llperldlne

vention can furt conprise a
Cdnapound dndl an sffecrtmegtmdmat effenbtheo thegpehiie agent. EXzamples oddther

such .devi ces cl.ude, ar mt e to,
thIGRIUHG @gentﬂm%ﬁﬁa@g arep%&tiwage t%ﬁéﬂ%? I
i nhal er s.gifhe tholdve &ﬂcaﬁﬁ@mr%m?h@e §aév1£@ rulf% § eful for

assi st in un erstan Ing the invention
adofinistoting the unit dosagst forresl E)sa.nqﬁmffsuclaﬂd:\ycdsumludej drut iwe not limited

i nvention described and 20 cl herei n. Such
t0BYFINGSS; gwgg%ﬁs P#ehgsnenRsAa Ress, aﬁlﬁeﬁgﬁrﬁg t he

substi t ut H%"]f'of%:wf’i’x%oexC‘P Hie¥ 2leq0t ﬁrﬂBQWags’i’sQ‘i‘ﬁ‘uR&erét%cﬁﬁg the invention
develoe whi ch d"be within the purview of those

and khdulé dou of tdwesebe cormstried haspgeidically Hmiting the nrmentwn described and

' h l. d
CIBRL e B PAFIOROL Hioi obaapadie teetsRutRe 6!
eth%ﬁﬁl@ HoR IGRH WIS QhiRr deﬁrelogé&‘,irﬁf’lln@l? worldBANRhiB $he pfrview of those

relate to the synthesis [ustrative
skilled @i thezao], gihd chanpéseinfbmyationchrneinGocipogexia erxpemlhental design, are

esent inventian. 1 Exanpl e Synt hesi s
to B5 R e ARl BB Sqorend eenth@ﬁ hegpasisdtemion 1
SOC(A) (B) (© 106

5. Examples
Examples 1-7 relate to the synthesis of illustrative 4-Tetrazolyl-4-

phenylpiperidine Compounds of the present invention.

5.1 Example 1: Synthesis of Compound AAA

Scheme 11

O CN DIEA
Br . H—N
GV

(B)
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WD 2004/ 046132 PCT/ US2003/ 036742 To a solution of (A)

(3.0 mol) and (B) (3.0 nmmol) in 10 M DVF were added
wa@4peuByal ents of DI EA. The mxture was stirPeTUS2008036742

C overnight. The reaction m xture was cool ed, dIL

with et hylo asettioreof @d3Haamed ani (B) Gl ®Mqlpy 1Y m %Vﬁ‘dwefe

sl E b I BiABE B g FE . S, e reacin
8&@:0%% N@&@%llu?éaﬂwﬁﬁ BthSDAKERS, aﬂ@&raﬁlﬁéﬁﬁmﬂdwmer azo ol x2). The

evaporator. The residue was purified by

acuBoBTayaovaa piiradtedoMENBIRehy Rceiaty (?é%lheyla‘?ﬂé()m‘?léegn rganic phases

t he deS| r% gﬂff&‘ﬁ &olv%%ya?s;ruﬁoggd %%foé?ev%g%%gor The residue was
plglfgeg%g']vggmz& S J%&gf% NER/28% 2t0l&c/T0R6 hekbne) to. give the desired

2. 95-
r3&hct ((L‘) @s 4 tolofless, solid. 1Compoyng (Cj)_ﬂ%)eld ﬁS%,wlgltyrg{{%gh) >97% ; MS:

m(z §8N|3+ Hgﬁ%ig?)qléf Péx&ﬁﬁ?& | HOX deﬁﬂ’ M?g%‘zi\@i(m > 4H),

; 0 7.8-710(m] 2H)o 7 15e N85 (way 2H).
Zgg(;zo(fs@l‘ gﬂi?/gg{e%@%ggl\/h nliSrlnml\l?%l))and 0. (1 eq )gf gl butylr

tinoxide. The mxture was §thdh€th at reflux under an
argon atnosphere for 24 hours LC/ M5 i ndicated a
conpl ete reaction. The sol vent was 15 evaporat ed in
U‘G The crude materials was dissol n CHC13 and N\
G dad

ANim - whiarh,Siss Ioa
hr o

5o4cdudng) refliet ate arn
A08betytiwoxide5 0% He

conpound (AAA) as a sol
(AAA) Yield % Purity (HPLC) 20 >97% Ms: m z
424.2; 1H NWVR (MeOD): 6 2.3-2.5 (m 4H), 2.8-3.1 (m
6H), 3. 4- o solationC) .9 nfnhol) hH)O, tholueneave(rmddpgﬂ) equivalents of

107 WO 2004/ 046132 PCT/ U 20 3/ 036742 5.2 e
My Eieidd). beq copBihen birg W SEERY H\Ww@}{i‘ “‘é?efi‘n argon
aEllaol\slplllgre?or 24 hours. LC/MS indicated a complete reaction. The solvent was

evaporated in vacuo. The crude materials was dissolved in CHCl; and loaded onto the
column which was loaded with 5 g of silica gel. Flash chromatography was carried out
eluting with 5% Et;N, 25% ethyl acetate and 70% Hexane, then 10% Et3N, 40% EtOAc,
50% Hexane. Finally eluting with 2% NH3/HO, 15% methanol, and 83% CH,Cl,. This
gave the compound (AAA) as a solid. Compound (AAA): Yield 30%; Purity (HPLC)
>97%; MS: m/z 424.2; '"H NMR (MeOD): 8 2.3-2.5 (m, 4H), 2.8-3.1 (m, 6H), 3.4-3.5 (m,
2H), 3.9 (t, 1H), 7.1-7.3 (m, 15H).

107



10

15

20

\ DM dR ---CN/ 80CCN (D (B) (E) To a solution of
(D (3.0 nmol) and (B) (3.0 mol) in 10 nl DV were 5

waodded4di32 equi val ents of DI EA. The m xture waBCHUSIN0®W6742

at 80C overnig
diluted with e{%yl . - s o
m x2). The aqueous Iayer S extract ed once with
ethyl acetate (25 m). The S8REN&LY or gani c phases
were dried (Na2SO4) and the sol vent was
The residue was purifi
596NEL OAC/ Ff%A heXark ' CN

(20

¥/ CN N Me3Si N3 NH xyl ene
15 To a solution of (E) (4.0 mmol) in 15 m
p-x¥Pkne were added 1.1 eddval ents of Me3SnN3. Th€E)
m xture was stirred at refl ux under an argon

at nosphere 2 O tig
cool ed andTégu?lgg T gﬁ)igt)o I?‘l?nOgit)‘lf/I‘—ﬁ‘lgl\lla(()?P3 ML‘?@?’ Y@ﬁ%?rw wete
{dde1i?) eqm\mlaﬂisjeﬁDm The miustuteuﬁascntlrmdat &0°Cowechiglet. The reaction
stir at roo

at fo r
é’(aéopoaf?& Gilied sty pe F‘%%‘Pé% B rabt DNt P gD, The
T
Fily 5t e P 5 . o
Weltel ditiedadl a{SCM) ancthe mb&h&damehhva@bmrotééb@ﬁoﬂa)qr dihd residue was

@%ﬁﬁ o e tclkl]tpcOI d gpﬁ)‘y&gé{ E&éﬁéﬁ%}%@?@%q}rﬁ%d téq glfyp the desired
ﬁ%ﬂﬁ&&ﬁ) a§ Q@é@gﬁ&ﬁ%hd aes ﬁBﬁrd'@f)h?{é?& 8070 ﬁﬁ%&(ﬂ?ﬁé&>97%, MS:

a white ound { A
131%40022 HMMRG(&XZIBC‘B’ZBQOD(M Oﬁﬁ?ﬁz -7 (rh16HY 2t8BI0)(m, 2H), 7.3-7.5
?ﬂspended in boiling nethanol (200 nL) with
ng. Sulfamc acid (1.08 g 11.14 mol) in hot

water (5 nL) was added to forma clear solution. This
Scheme 14

N/N\\N
O \ CN Me;SiN; '/
xylene, reﬂux
) ACY

To a solution of (E) (4.0 mmol) in 15 ml p-xylene were added 1.1

equivalents of Me3SnN3. 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 (150ml) 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
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 chromatography eluting with ethyl acetate, then ethyl
acetate:methanol (70:30), gave compound (ACY) as a white solid. Compound (ACY) (5.0
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allonwed to cool slowy for several hours, then
filtered to provide the sulfamate salt of conpound
WO 20¥)4q142 46 g, 73% as white needl es. ConpouneCT/BE0)3/036742
(sulfamate salt): 5 purity >97% (HPLC); Ms: niz 449. 2;
glH. NNFM([@W& si&pen(ﬁdZn B&lllﬁg ma@hanolzt[ﬂpo mIz) \m.t]z stiyTing, Sulfamic acid

(]25% g 13. 1 IBII]@I)(IB got \sz.";? (5 @wa?s %?d(eﬁ]% %5;1_9 a c7le§r S??%IOF Qs was

@guved {o & 3) K&%wﬁf?rg eral%oﬁrsEﬁﬁH’fPillt%rea 'to PYOVEdEHE Sul@dmate salt of
oun Scheme 15 N~ 1) DVF, NEt3

cﬁﬂl%hndIAG% (AN16 M3%)Ms Gvhite needleh GmnpdeAF(F}Y)\(smf@qaxe salt)

vt >R 6V HEBHC Mo b A1 2 AR SRdeS £ 2253
208 );ftﬂ? ?ﬁg 3, gse %Eﬁgﬁhp?@ﬂ% 12 9. s@”( )3.11;3025(%\@?31)%'13)1& (bs, 2H),

7THe.3r(as GHY)j a7 (oh,uitH), WasT. S(mr&lé)d at 80 C overni ght.
After conpletion of the 15 reaction, the cool ed

m xture wagspar Exhinplest Sx&itmmhﬁbomwmnan@ﬂbd
the organi c phase was separated, dried (MySO), and
t_he sol vent was renoved at gdnelﬂeqisary evaporator to .
yield a colorless to pale yellow gum Trituration W|th

et her/ hexanes 1g){Me,nger/et hyl acerg at e 1:1, 10 nm) Ny

pr eci atyad C—G-ﬁ”pﬁtl'ﬂ'd' (ADI) os*sud fro Nl\/\[ro\/
Pgﬂ‘/h‘ or: yigld: PRAYNPUK| (HPLO) > : o
NeT z 549, B 1Y 0" N (DVBQ/dB): S 2.2-&6 20 (

6H),AX. 7-7.9 (m 4H), 3.05 4, , 3.2-3.4 (m 2h,
3.95 (q, 2H), 4.9 (t, 2H, 7.1-8.1 (m 17H). The
nmot her |iquor conprises conpound (ADI) and conpound

(BDI), whifdl, s@iforSSRdhdoaAd G.09ueNG1) Biddy DMF was added
separation rr%?hods 5. E@O Hngg( Synt hez,ls of e gt

ifethglarmice (X3 mnml)Bmlom@a bScth@aihylmng\mnNBI Ba)EC((NQ(@HzCHs)

(Q\Sﬂlm@_glﬁle ﬁsmfﬂ_pg,@xﬁ'ge W er@é) a,}B&Ngﬁg guog 1 o er compllehon of the
BictioR AL ¥hSled Aixilrd WadiPariiiidtell betivédh etHoMmdBSng e the organic phase

was separated, dried (MgSO4), and the solvent was removed at the rotary evaporator to -

yield a colorless to pale yellow gum. Trituration with ether/hexanes or ether/ethylacetate
(1:1, 10 mL) precipitated compound (ADI) as a white solid from the mother liquor: yield:
24%; purity (HPLC) >97%; MS: m/z 549.3 (M +1); '"H NMR (DMSO d6): 62.2-2.6
(m, 6H), 2.7-2.9 (m, 4H), 3.05 (t, 3H), 3.2-3.4 (m, 4H), 3.95 (q, 2H), 4.9 (t, 2H), 7.1-8.1 (m,
17H).

The mother liquor comprises compound (ADI) and compound (BDI), which

are separated using conventional separation methods.

5.4 v Example 4: Synthesis of Compound ADQ and BDQ

Scheme 16

,N
\N 1) DMF, NEt; N”N‘N"\/NHSO CH N \N
7 2CH3

To a solution of compound (ACY) (0.45 mmol) in dry DMF was added

triethylamine (0.54 mmol), followed by the alkylating agent (Br (CH;),NHSO,CH3) (0.54
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triethylamne (0.54 nmol), followed by the al kyl ating
agent (Br (CH2) 2NHSO2CH3) (0.54 109 WD 2004/ 046132

WEOHOEA0D3/ 036742 nmmol ). The resul ting m Xt UPET/IBR03/036742

stirred at 80 C overnight. After conpletion of the

mest). i The refuling obditad wisstitred ap8&°(Pavdrhigho néfledxenvygetion of the

et her and brine, and the qrgani c phase wa sepa tﬁd, .

wAThan, (hvwse)@fl mighge W@p%ﬂmﬁb%%m ¢hiAad bincpd the organic phase
r

&/Q& Qe'i) U g a @Q\QESb@h X t L g?lgeer)%glﬁag glﬂgﬁ%é 8 R ofary &V Ad4tor to

ﬁblaleer dc&éﬂk}sh acgilayelldw fdml Tribiratids) with @diep/hbmesi or ether/ethylacetate
white solid fromt

h . .
it thrmL)/préE%tatg@s)%lp%ﬂ (AP Qs a0y hite {1 ffjm g motpppliguor: yield:

e gy GIRNS PR i P02 1) LR CpoRyp 2123 o

G 2(6-2.73H), 213, 5 (st 3HRRIBS (d, 4HDS3.253.30{m,11Hj), 3.6 (t, 2H), 4.65 (t, 2H),
7.25-7, 35 The not her

|1W&(%ﬁ&%§gg%é%%57ggﬁ&g@g Donpound (ADQ and

10 conpoun Mhi ’ i

convent i ongPé @5@% gﬁ%ﬁgg@%ﬁ%ds. 1&3’&8%{5{%% cgl:mpound (ADQ) and
Snpdiued i(BDGY), Whitheunstpardtzd it ddbdentionhbsvparhfiotNnidthodhl!

NN NNH2 NI NN NH 1) DMV, NEt3 NP Ph NO NH2 Ph Ph

N P\JJ p,5% N Byadmpled: §?h’l@§i§“ﬂ¥ ConoudAs D7 NGAASEZ

BCZ 15 To a soltTfron o o ry

(5 nL) was added triethyl agiKgnd P7 94 mml) fol | owed

by 2-bronpacetam de (0.27 mmol ). The resulting

m xture V\@s«\heat ed at 80 C overni ghh After conpletion NNy

of the 0 & cool ed m xturg_} Naartltlone ) N

I'I rl) D, JWIQE% rwl pl'la \/IOI\NHZ
g ar ated, |ébIBr/(\lsg*ﬂBﬁ)él)F‘agﬁaﬁl vent r ved a

t%e r Qdyary aporator to™ieldca p yel |l ow gum pe@

Fl ash chromat ography (Si 02, ether : methanol :

anmoni um hydroxi de (1000:4:1)) gave conpound. (ACZ) as
. 0 .
Za7% | ( HoLEp @ saiionpEEGH) . (R0l c&@fﬁ%w’““ SJraagded

lgi y@a%lglgb _9(?5& Em'goli fé}_})ﬁ@wéﬂ'g_;r 2-b?on§oa%fat§nﬁdi€ (}1ér 0D mne1)3 THeSesulting

Furt
mhftmlmwas@eaimﬂylt f0 AV bueBighty mbfﬁexm;bn(;%ﬂ))l of thd.fﬁ:amn the cooled mixture

2004/ 04613 WOSI 3667 %121(1 thSe 06rgamc gl?ase was separated, dried
(MgSO4), and the solvent removed at the rotary evaporator to yield a pale yellow gum.
Flash chromatography (SiO,, ether : methanol : ammonium hydroxide (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): & 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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Schene 18 O Br Br H3C + CH3 SOC12 OH C NH 1 H CAN O
Br HO33 C NO(F (G (H

wad2@rosa32, 2- di phenyl butyric acid (conpound (FI)CT/232093/036742

72 mmol) was 5 usnde in_ 150 nlL of and
20 nL of thiomy? cHEXAmRE BEERIS PO e

dropwi se. After add| tion of the th| onyI chl ori de 0.2
nmL of di met hyl f or mam de wasSHIE1S and the resul ti ng
solution heated at reflux for about urs. The

reacti orBi xture was then copgentra nder rédtﬂi@l
sure! to prS@Odze4brom322d|phﬁn tyrlc acNdO Br
on|/de (conpound (G _ag| & pale yel'Pdw o 0|I ‘
g1 Re foll owm ng vvltoutfrt r
To 100 nL/€ sd Na2 (3
\ =/ of a 2M sd fdi met hyl am ne i
t et rahydrofuran. The re ting sol uti on was cool ed
0C an@Q sol uti on of conpwd (G, prepared as (H)
descri bed above, dissolved 100 nL of toluene was

added dropwi se. The resulting m xture was allowed to
stl r for abBuomae2, %dmhsnylmanacld(wpwnérﬁﬂ) 248 34 smol) was

SUBARE! RSO S A B g s s
&ﬁﬁﬂw@xkf@? h&dltién bf ﬂﬁ@ﬂulﬁhﬁl RufbPdeNd.2 1 6rdiaictiy@fornamidé was added,

the organics were conbi ned. The conbi ned organi c
axdtthewsslting selutias heatedwittrhflvia fos |ab01(t31d1qms) Thi ne@@wn mixture was then

{ﬂKﬂé%é& '{%@%fftfegs?qsfgvr\;ésesﬂfe ﬁzﬁvég%ﬁo%?%e{l\yg Lfll)lﬁgé%amd chloride
{cb ?bﬁﬂ’d ('f'G'ﬂ aslapiR Nl lowkélt @RewhOPudl vt tHE foldwing S3Jawithout further

yie
pimfmhyl (tetrahydro- 3, 3-di phenyl - 2-furyl i dene) anmoni um

Na2CB 5060 TR bt RO e stgs S0 2 O E2M solution

Mﬁ%&%ﬁ@ﬁﬁzﬂz%yd?@m@ans Ot trestin soRAIBRGHEREOOTN t6 8-°C and a
mol ) and (B) in 10 mM DV were added 3
mumnaqf@nmomﬁd Nélsze@aretlthe degcxibed abaygsdigzalyadad 18 ngdopoJoluene
was ad%iecl? 8ropw1se. The resulting mixture was allowed to stir for about 12 hours. The
organic and aqueous layers of the reaction mixture were separated and the aqueous layer
was extracted with 30 mL of toluene and then extracted 3 times with 100 mL of chloroform
and the organics were combined. The combined organic extracts were washed with water
(30 mL), dried (K,COs3), and the solvent was removed under reduced pressure to provide a

residue that was crystallized from methyl isobutyl ketone to provide 12 g (53% yield) of
dimethyl(tetrahydro-3,3-diphenyl-2-furylidene)ammonium bromide (compound (H)).

Scheme 19
| + - CN
/N\ O Br CN Nach3
H—N

DMF
80°C

() (B) @
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The reaction m xture was cool ed, diluted with ethyl
acetate, and washed with water (20 Ml x2). The

waoueowd3t ayer was extracted once with ethyl aPer/asmo3/036742
(25 mM). The conbined 5 organics were dried (Na2SO4)

and the solyggéluiiesof @mpoadd OH) 3.0 ﬁtrmﬂ)/aanmt(ero mfﬁbB in 10 ml
resi due vvas(tﬁurl fied ngcoI um_chr omat ogr a

NEF3y o gldrdchequivalsnie RbNaIC Qo Theimpistuse @8 é{fﬂ%ﬁt&% tgfor 3 hours.

f%f@io%q@%"g S BB, adﬁgéydé’yﬁf%ﬁﬁhﬁétﬁ&@g%é%d with water (20 ml

)(&)0 Tﬁ; 3}:;)11(6@3115 I’alyl):r was &tfaﬁTedZ)kﬁe wﬂh 33)@1 éce(tzm: (ﬁﬂ-i)ﬂ) A - I_(;)Bnd':fmned
F UG \seqerd‘nei m;izsom ikt Relvon s f@howd\msrmmpﬂﬁmoi‘he

SRUHE Bt b o arb (e BORL e o
gdve pddudtaotipond{T) MeSSoiehs angtals: Lyiel: 61 % bmtltyl (HZPLC) >97%; MS:
tinoxide, The mixture was stirred at reflux

w7 6923 rJﬂé\B‘f{Br(QD(Br) 4. @r@dr@n 4&&/%/%(%&%:% 3 4t(|% 5t), 2.42.5 (m,
d
iu@ge'r (?Ig \g@’ed glggéjss ?7625%%1} g%egg);% uct vaporate

di ssolved in CHC13 and Ioageild O;%(ﬁ t he col unn

containing 5 g of silica ge chr omat ogr aphy was
carried out eluting with 5% Et 3N, 25% et hyl acetate

then 10% Et 3N, 40% Et Of%e=\ 50% hexane, N~ N

g0 L 209pEGNLR0, 1 \

83% €rRCl2/~Bynpopad ( AF

( bbutgitn, ox23- 2. 4

( , 2.7-2.8 (m /ZH 2.9 (bs,
3H) /3. 3H), 7.2-7.3 (m 3H) 3- N4~ (m
4H), 7.4-7.5Mm 8H). 112 WO 2004/ 0462 AFD

PCT/ US2003/ 036742 5.7 Exanple 7: Synthesis of
Conpounds AFE sé!ﬁﬁoﬁﬁﬁco%%b%a (IE}JISO N miib]) nll\l1blnhl t&lu@né\lbveﬂslddded 2

1) DMF, NEt3 + NH2 P Ph

é@ﬁfﬁdbﬁtd\@ﬁ‘bﬂ%ﬂg and 0. 1 eq of d1buty1 tinoxide. The mlxture was stn‘reH at reflux
under an argon atmosphere for 24 hours. LC/MS indicated the reaction was complete. The
solvent was evaporated under reduced pressure. The crude product was dissolved in CHCl;
and loaded onto the column containing 5 g of silica gel. Flash chromatography was carried
out eluting with 5% Et;N, 25% ethyl acetate and 70% hexane, then 10% Et3N, 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): 62.2 (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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AFD NHZ AFE BFE 5 To a solution of conmpound (AFD)
(0.40 mmol ) in dry DV was added triethylam ne

w@ 2004536131 ol | owed by the al kyl ating agent Br PCT/US2003/036742

(CH2)C(O)NH2 (0.45 . he

stirred at>-80 C-E&LER" :
reaction, the cooled mxture vvas poured into 1M NaCH
(150 nL) and extracted with ‘&eﬁw 2Lhcet at e (2 x 100
m.). The organic extracts were dried (MgSO4) and the
sol vent evaporated at the rotary 10 evaporator to

| eave a gum FI ash chromat ography of the reS| due

(Si 02, et heN et han'%l : nmoni umNFly

(2Q O O Hov o NEbrp ol+orFl es

gum 9% 61 ty IQ')% 3452‘ \_ff
NeipcH 1) o d6)ﬂezN 2 2. br sMGZ’S%"I)

2. 35- 3"6(m 11H) 3, -34(m . 5.35 (s, 2H), B
7.15-7.5 (m 16H), 7.8 (br s, 15 Furt her

chr omat ogr aphy provi des conpound ( BFE) 5.8 Exanple 8:
t hesi o .
e T R Rl CRIRTE se
thikthMHSHRECHBA N RNOWed by 2INOTk e RDageAFBr @(_FH&)EEQ)BEHz (x4%mmol). The
B s ATyl R B o
| fbdie w%g BireBintd PHENADEHSS 8(a91d43§tr&’f9& With eﬂﬁ@ acetate (2 x

resu ting m x ure was stirred at 80 C overnight.
DdnpLet Tlenorgénit ketracsaweicatried (MeSCapaidettic solxenireyapprsted at the rotary

%’ggfz‘fgg% '“ln 59y 2 g o5t CPRE b GaRRCoTRt Pt (SiEhe P dgethanol
O)Mﬂf% avlmem I%wﬁfea BB Ouft (ATE) dsof @1&15%5 gum: (vield

evaporat e a‘gum Fl ash chromat ogr aphy of
6996); pusity( spm (HPLGE, MSnet/nahaB (M + apmith NMR (DM dy 6 2.2-2.3

G Dy 25t 8 i S00R a3 e oA 0% b bPaismD 78 s

ﬁ%é) purity >97% (HPLC); MS: mz 616.3 (M+ 1); IH
(DMSO d6): 6 2.1-2.2 (br s, 3H), 2.3-2.4 (m 5H),
2.75 (s, 3Firther ehrdmb®gfraphyproddds copydusd BFE). 6H), 3.5
(m 3H), 4.65 (m 2H), 7.15-7.5 (m 16H). Further
chromat ogrsighy PxaMpREs Syatisisnd Codipdunds A aiid BEV e
22: u- and ORL-1-Receptor-Binding Affinity Assays

Scheme 22

NZ
NHSO,CH;
H 1) DMF,NEts N N \/\
Ph Ph NHSO,CH;
e~ NHSO2CH;
M82NO MaeoNOC MezNO

AFV

To a solution of compound (AFD) (0.40 mmol) 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 (MgSOs) and the solvent evaporated at the rotary
evaporator to leave a gum. Flash chromatography of the residue (SiOa, ether : methanol :

ammonium hydroxide (200:10:1)) provided compound (AFV) as a colorless gum: (yield:
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The follow ng exanple will denonstrate that
4- Tetrazol yl -4- phenyl pi peri di ne Conpounds bind to -

W@r00DRL6132 r ecept or s and, accordi ngly, are usefBtT/82003/036742

treating or preventing pain or diarrhea. 5.9 1

201 epiiriy SS9 (RLE) INS: 10/20263 (M Réde L OIMRERMSALO): 62.1-2.2

Preparation All_re t 0 i_ne [

(o), 2905 4 855 s B FbL iy O AhBr iy Py > (m. 3HD,
r ' el R- cell s expressing the human opi oi d
4?33@2‘?%?1?%&?%((%?&8% receptor (Perkin El nmer, Boston,

MA) are pFepisretrdnyatbgrspiyoprorides campotnddBEY)d

hypot oni ¢ buffer (2.5 nM MyCl2, 50 nM HEPES, pH 7.4)

(10 mg g0 %@%%ﬁ@max@pm@ﬂm&iﬂm

a tissue grinder/tefrlon pestle. Menbranes are

col | ect ed Theyolleving etamyple weh demograpothaid-g etregolylst-ni

t 4 C  and |1 et d | G
N R
tr%aﬁe]{l‘giﬁltﬂég‘te&lg%pgh%rq?ah%m ned using the BioRad

protein assay reagent with bovine serum
al bunen as standard. _9.fl ixgg@%@%&mtm{ 1 receptor
menbranes are stored at - . =
ORL- 1- Recept or - Bi ndi ngAssay Procedures Radi ol i gand
dose- di splGRieiifRscefipnMientpraediyopardieson ORL- 1 and
receptors use 0.1 nM

3 2 - 3 & t . | O M
[ 3H] - di pr eibrepgenteare rqE{a,in@]gafggg Szt Lquis Bi@ﬁ%ﬁ}}med
i th, 5- { tein i ' ..
X
r%@r-lfk@ (ONIL HBRESptdtiPdikih) Einfle ABéstan MAY arePoermand bielysing cells in
out |

n the absence or presence of increasin .
icrpoié hypaiohioRSEret (U MatIn SO eYHIRES bk d ) 64hmL/10 om dish),

Pepti de Conpany, ,.Sunnyv I -
0y R Y Vs, P 400 SR o
b?rgb-ﬁp ; Atteh lat PROOPK @EvH ESEiDAtal W€ ahd pellotPark resuspendad in hypotonic

rature. Binding reactions are term nated Etl)ly r?gligd d usi
bttt toeet fined comeentraioryed 1-3 Gry/mils (Rapteinggoneenatipps atg dgiergined using

L e
élﬁlﬁf&d&!the ORI L N RIcEPHYF Brem¥Binek atel stoved ap8OPGr i ng by

ee filtration washes with 500 L of ice-cold
bi nding buffer. Filter ently dried
at 50 C fizrang ORIy1-Reeep QUYFEScockt ai |

(2 oo baD b SRR Bok bkt i frecptors
BRI [149]-RkiceoBi ok BN QB R0 ffbine (NENY Bstdn, MR

ta ar yz using the one-site conpetition o
resifertvdly,twithn §-20 ung tiembsarierpr@empiethin PRVPIMeiP0gahbinding

h%f%? (()g},éﬁ M&l;g(l lzrg]gfﬁéi'ﬁ ggm,%@ ﬁ@é}g?eg_f r7%')I Reactions are

Gl & 53R fne! abdence or presence of increasing concentrations of unlabled nociceptin

"t

(American Peptide Company, Sunnyvale, CA) or naloxone, for ORL-1 and p, respectively.
All reactions are conducted in 96-deep well polypropylene plates for 1-2 h at room
temperature. Binding reactions are terminated by rapid filtration onto 96-well Unifilter
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 L of ice-cold binding buffer. Filter plates are subsequently dried at 50 °C
for 2-3 h. BetaScint scintillation cocktail (Wallac, Turku, Finland) is added (50 pl/well),
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phenyl pi peri di ne Conpounds are at treating or
preventing pain or diarrhea. Typically, the

wd200eu@anl yl - 4- phenyl pi peri di ne Conpounds w | PCTTES®03036742
Ki (nM of about 300 or less for binding to ,u-opioid

%ﬁﬁé@éﬁr% cotite®@0€ing HiPackar® Top-Cogt for 1 min/well. The data are analyzed
etrazol yl - 4-phenyl pi peri di ne conpounds w_ || hav

usungm/pn@rsngmetmg cgrve|fiting ﬁmﬁtlwdfl@aplé’@ﬁé’&l%%if 3.6 (s
I{) 4‘;% Tetrazol yl - 4- phenyl pi peri di ne Conpounds of
ent invention will have a Ki (nM of about 10

ZE Tlceffgio: ;I St4i :olheng%pi]er rrbfa]g)r_ ".‘.lz,“uguﬁgg will have a
Ki (n of I . 4
erbod rent OOTEaly, I E RS KiAR: e mBRHOAIe the 4-Tetrazolyl-4

&@ﬁpmp?eﬂamm (dmpamds areléi tréatMg arfpraleating Pait oodiakwhsa. Typically, the
%ngound AFD, an illustrative

waoklcA-pheny p@]?ﬁélfﬁlglmep(;%pqnmdﬁ ilbAvRR kK (mYPhef apog 300 or less for

§iRiths 1 scbloidxdech s, ThPMle BLbRAEIE SILRRAMIRY phonylpiperidine
ddaq)dﬁndwiwaavetm @M)&)febﬁﬁcltolo\oe Ltshe Iaxbeiar amblogimett, the 4-

ﬁ? enyl pi,pe %g&b&%gﬁ%g‘ﬁc&%iaa! e Eéqrs?@tlﬁqu%gon will have a Ki (nM) of

ST i .

CoRPEinals villhaveon i ¢pof abent ] of Iess. In still another embodiment, the 4-
4-Tetrazol yl - 4- phenyl pi peri di ne npaun
T@tra(ZﬁM -dgfiepypineridmigd agppoupds will havgﬁ&‘g%{g&)é}#ﬁgaﬁl‘?%ﬁf’f fess.
!]EE k i rt%ﬁn
gélun ?h% Mélfs éat out ?{%%er‘l Iﬁ‘l iﬁ%ﬁagftél anot ‘nl(}:arS a ki@

@ﬂﬂmﬂdrmﬁttmg tdﬁ&oﬁm]’c&tebé;itoﬂsyl 4- phenyl pi peri di ne

Compounds wi || have a Ki (nM of about 100 or Iess.

In still another egmpdigRNil-Rédeptor-Binding Data

4- Tetrazol yl - 4- phenyl pirperirdine Conpounds 25 wil|

have a Ki GaMralw, tleblowter @ Kirvaluesthe lﬁor&(efngdarvﬁhe4ﬂE¢razolyl -4-

u- and ORL-1-Opioid Receptaot S Functional Acti

sy DR QPTBRARGS e FFatis i Asevegiee pher diathn. fypically, the

o e RBEfs KA1 HAPPL K AViF bi MBHul 6,000 or less
‘g}ﬂ%é@{ffi éﬁen w ﬁmctl o ang accordi ngﬁvI§ are or fess ot
OR&f Utecémiorst e ahe agbodiment ved- TFa@azpdiylm phengﬂmperidm C@opounds will

B L 0 LB RS TSl e 3o

He%?%?ﬁe?fdl ﬁ(ﬂﬁﬁls WAl haRd Kpgrﬂ\@} &F ab@ﬁtsﬁ)oor&@é‘s%' @11 another

epared by sequentially adding the follow ng
crabghimest, the 49’mmmgzlmmeaylp(mﬁmmmundammwmm of about

100 e ol paatie ORI GrLe RO ELPBEY D REPE ompounds

L-1 t d 0.026
R e B e i m (20 mgi ) P (3

ol ufth Gz pand VRO R Aha FREivi

wel | pol ymrﬁpydlﬁaﬁng)é;a&me Gl &S shidtekRatld- «pétra?z@m 4-

concentrated stock )
phenylpiperidine Compounds stimulate pi- or ORL-1-receptor function and, accordingly, are

useful for treating or preventing pain or diarrhea.

5.10.1 Materials and Methods
[3SS]GTP‘/S functional assays are conducted using freshly thawed ORL-1 or

p-receptor membranes, as appropriate. Assay reactions are prepared by sequentially adding

the following reagents to binding buffer (100 mM NaCl, 10 mM MgCl,, 20 mM HEPES,
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5 solutions of the agonist nociceptin prepared in
di met hyl sul foxide ("DVSO'). Plates are incubated for

W@oriom1az room tenperature wi th shaking. Reack€DUS2085/@36742

termnated by rapid filtration onto 96-well Unifilter
ﬁb B) bhlide(fingl @ineentfateakmditateli: mhetarandioteis (MG6Gmg/mL for ORL-1

-well tissue harvester (Brandel, Gai burgérfl\l\/ﬁ)
ﬂemntmd 026t hg/el. fqrmrlieamt@ra sapeHB ! angimlg Py(
RIGTRYS oD Sy ooy EUREREERE ot MO transtored

fo 960shallow well Spyl&ie pleten todthiainigan ;ammcm don(:Mﬂidtmbstock
Turku, Finland) is added (50 .L/wel]) d ol %
sobiutione of theiaggnist weiqentia PrEgRed sy ﬁtmﬁftbﬂ Sm ). Plates are

1?%{1@%6%; ﬁ%{ ?8 iy éﬁlﬂ)gthsfe efaﬂﬁ‘e 1&'@?}1@5@% %?%ﬁoﬁ? a3 Qﬁ‘ﬁnated by rapid

Bltrhflor ofto %cvaal Ulhi fHten GE/B Iﬁlt@ﬁjblatei 9Pdckar@] Mldriden), (E’E) udmg a 96-well
concentration of a conpound providing 50% of the

e hwea’f@rdﬁéml {Githensburg b dakovie e @liraip ashes with 200

413\“ s %§P4 %hég%@% l? n%,?f N%ﬁzg'}g)é;u ﬁ?m aualglf[PPX 251-?9'4 ) YFilter plates

&b isiBieqlcntllytdriefiap50l°C f@ephoBefaSoimt scintilldtionaoektail (Wallac, Turku,
enbodi nent, the 4-Tetrazol yl -4-phe ({I pi peri din

Kistand)is@dded: {50 nlifweld) andinlatesrave possted Hiys a#’ad%iff opgieymt for 1

or I egs . tons i
58Pyl bl R SEROTERL b g ptons i

Gﬂ'@hﬁﬁp}{fsmv@‘,o,about 100 or less. In still another

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

Conpounds wi |l \haVS.lﬂ.zlﬁlﬁEE’pt%ﬁﬁnQﬁM Diifta about 10 or

less. In still another embodr men -Tetrazol yl -

4 phenyl pi pETREGS iCarponcthsration of mmmpmmﬂtpr@?u‘a&ngﬁﬁ% of the
of about 1 or less. In still ther dinfant,..

mﬁ@n@l TespPuseSPs,the somRewA 3idgetieraniote %@ VPIPel‘ldme

i o ) A i o S s
feeé;ﬁbxlhﬁalﬁct}:dﬁl t41he>ée eﬁm‘bledmneat Eh:e ?}E;étrhx;olfl?—-ﬂa@lplpendme Compounds
N- et - Phe 0 en alin f ‘), a .
wilhraas D o s of Sovei o 5 leqin dn S B etybsiment,the 4-
Y%&S%ﬁgﬁ#ﬁﬁg rﬁ glﬁlrﬁf%dng;ﬁﬁ%ﬁd@&ﬂ?{lﬁ%wm B@s, (hVG8F at¥ut 100 or

preve rarr ypi ca

Kessl dlnrsdl ahydheﬂembmlmylbm therd- ﬁetmo@b#gﬂmnﬁlw@ﬁdmel@oﬂqmmds will
a lt GIP _Emax greater than OO/In
Bams o GERTGHEM) bty 5 o Lest. TRGH FreshpRs bR dient, the 4-Tetrazolyl-

%ng?%{e bog% tﬁﬁ%ﬁ%lﬁ%’ g ﬁerfﬁ%(P t@%@so @IMPSEALEN 1 bIRES. In still

dinoTiedr I‘eﬁﬂ)@ﬂiﬁheﬂﬂ -tht é1etprqipl-4-gherylipenptineGeommpblmhdshellchase a p GTP

EGTP Enax ﬁ of greater than 88% In still another
FreodBMaoh abewJ-Lorgss: azol yI -4 phenyl pi per | d| ne

oo P SR45 i OEYTR htt  bafpsae ove

EMRtot 2lidReddyyt {D-Adal)A-nethyDdthad, CHly-dl 5 jSiikepieB i (“EHM@O”) a standard p
ggoorl]q(j:s%n tGreget:rial }rl], 1% M%TCPOEE‘&[(J ?2) Barllgg Im%lasnlges t%% Pi{cacy of a compound to
treat or prevent pain or diarthea. Typically the 4-Tetrazolyl-4-phenylpiperidine Compounds
will have a w GTP Emax (%) of greater than 50%. In one embodiment the 4-Tetrazolyl-4-

phenylpiperidine Compounds will have a p GTP Emax (%) of greater than 75%. In still
another embodiment the 4-Tetrazolyl-4-phenylpiperidine Compounds will have a y GTP
Emax (%) of greater than 88%. In still another embodiment the 4-Tetrazolyl-4-

phenylpiperidine Compounds will have a g GTP Emax (%) of greater than 100%.
116



10

15

20

25

maxi mal response for the conpound at an ORL-1

receptor. 4-Tetrazolyl-4-phenyl pi peridine Conpounds
whaniogeiaz ORL- 1 GTP EC50 (nM of about 10, 000 BPCT/USRS3/036742

stinmulate ORL-1 5 L O Cht ifdptor nCIO [n one

enbodi nent, the 45% 2 ne

Conpounds I 0

1000 or leaéiéi E}%}SGE(%O g;%hg %%@}Eﬁﬁ%%ﬁ%ﬁbﬁn&?%dlng 50% of the

axigial fEpdnsk fér-the edsmi)@mnl@lt lanl IORL-Coeeptond 8- ’Eﬂtﬂalzollyh’ée)hanylplp eridine

ORL-1 GTIP EC50 f 1 I I
@@mpqng}ds sayBgR 1 @"ﬁ% E%E(? (Lrjxil-\/l) o%%bgat 10e0505() or less stlmullate ORL-1

t

e e L

@napheids #lldatos ORI GTPNECs) (nM) of about 1000 or less In still another

4- Tetrazol yl - 4- phen I p| peri di ne. Conpound hav

arpadimentpihedsBetrazalyf-4omheypineridige §omrauads 4 bav -1 GTP ECso
' Y

P AT, PP PR a2 ARy

Gbrﬁp@iﬁfd@ wiRhate aQR1i-$ GTREROg(AM) pf abdma SOJIat 1ebs. AiRstil Bmmther

al ue neasures_the efficac of a co to t t
/gqsk@ Rinthedal piragplydidaheRgRIpenaing L omapgup Tfiihave s ORE GTP ECw
e henyl pi peri di ne Conpounds have a ORL-1
@I@ rzrlgé(&(%%oréwg' greater than 50% I|n one enbodi nent

t he 4- Tet r@RO+YGTP-Thhenyd ipitheanadimakbe fBmtrplicitedoyvd ¢dmpound relative

N efacrohsiiad Byt nssontin i stadas ORLY agonet. Gongralty) the ORL-1 GTP
@E{ ?? g#%h%ﬁleag%% e Fﬁgagg It)ger?c i Hqg %eé{‘ﬂl (Ir{ pé&l%}’nepﬁn or diarrhea.
BRstdIBthe nbmamm 4-tphal}4pliﬁaﬁdlaz Gbyipovadsiany b ORIeli GTHEmax (%) of

Co ds 20 ORL-
pﬁ%r"t%gmép%mé“oaﬁ bR, i B RV B ife rpounds il

fxaRfe %e&p(e/c)' i neéleég g I%nfnsstfﬁ a?ﬁ)ltl%?%?lbbﬂnﬁéﬁ?the 4-

exan‘p are’1’nt ustrations o
”aametym plfenylbq)endmrﬂdmpbuadﬂwﬂhlyavemtIDELrﬂE@'IfE Hrhaxt (%) & greater

functi onal | ui valent are within e, sc

S St St Al vt Bg ChT P AT ohBbap ipgidine Compounds

hrm’ﬁaﬂfte' é?ﬁ'ﬁﬁaa%@%ﬁ & (HfCW0eRS and descri bed
erelnvvl econe ap to those skilled in the

art and ar€hé priesontl @tehidorf @inot tovbet limhited ilnescepmlp;etlmfspcdiﬁc

appended c|l aj ns, . A nunber_ of rgferenc

embediments disslosed in the seaveRlet which preRisaAed 4 listtiohs of a fow aspects

o7 BRBHAT GBS e Faf2E T bR KLAEAGR AR the scope

of thfsanvamkian ( Ikleed, Garibus MNp#ifitation of the invention in addition to those shown

and described 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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Arl N Are R, (R3)pl (R2)g (la) 5 or a
phar maceutically acceptable salt thereof, wherein: Arl

WO 200408188 cycl oal kyl, phenyl, napht hyl, ant hrptT/US2003/036742

henant hryl or -(5- to 7- nenbered) heteroaryl, each
Phig claHatbst i t uted or substituted with one or nore R2
groups; Are is phenyl, naphthyl, anthryl, phenanthryl
or -(5- to 7-nmenbered) heteroaryl, each being
unsubstituf.ed oA compsind i oemii(fa).one or nore R2
groups; 10 Gis -H -L-(CH2)nCO2R4, -L-(CH2)nR5,
-(Cl1l-C5 al kyl ene) CO2R4, or (Cl-C5 @&l kylene)R5; L =

-¢(Q- , -S@2- or -SO; Ri= H, -C(Q{NH2, -C(O) NHOH,
-Q02R4, -CHO -CN, -(Cl-C4 alkyl)N" QU ONH O -4
al kyl), -C(ON(Cl-C4 al kyl)?2, r0-0 - -GN

-ON\ 15-0O-NO C\ _ R , or R and R3
are each independeﬁqtrf
-O(Cl-C3 alkyl), -
alkyl)2; R4 = -H, - b al kyl (Ra)§S2& C1-C4 al kyl ),
-CH2N(C1- A4 al kyl )2, or -CH2ZNH(G -C4 alkyl); 20 RS =
“NH2, - NHSO2R4, - C(O)NH2, - C( @d)HOH, - SO2NH2,
“C(ONH(Gi -C4 alkyl), -C(ON(Cl-C4 al kyl)2,

- SC2NH( C1- ¢4 al kyl ). .- SOPN( C1; Lkyl)2, -H, -OH
QIENp aff&ﬂ%%@@r%%&?@? ?‘%%Wf’%}?g%ﬂ{hzll , anthryl,
phenant hryh, i9tc€EpeydiQaliyl, Wg%?ﬁmrmbnw@@g%r -(5-to 7-

bei ng unsubstituted or substituf h one or nore
gembasd) hatercayh each bejeg unsihgfitnigd for swhstituted with opg opmere R, groups;

an integer rangjng.froml to. 4; =0 .por.1: 11
2004/ 04613éfzpﬁ:gii“{1}%éd’@§%_§]@ ?ﬂfﬁfﬂd’}g@n%ﬁﬁ% Pfé'g(é'r %r%\i%ﬂ%’&md)
g&&%l,%ecﬁbeiﬁg%gubaitaﬁdlo?%@&ﬁfuté@wgh Bfe bf ABTEIRS rofips;
. Thé ‘conmpound or pharmaceutically acceptable salt of

t he conpou@ds -H, -L-(CH2),COzR4, -L-(CHy):Rs, -(C1-Cs alkylene)COzR4, or (Ci-Cs
alkylene)Rs;

L= -C(0)-, -SOz-or -SO-;

R;= H, -C(O)NH, -C(O)NHOH, -CO,R4, -CHO, -CN, -(C;-C, alkyl),
-C(O)NH(C;-C; alkyl), -C(O)N(C1-Cy4 alkyl),,

| (CH2);
—(IC?)—N/—\N—R4 —E_N\ ——@—N@ —'Oc':—N/_\o
n_/ : (CHp) = or /3
R; and R; are each independently -halogen, -C1-C; alkyl, -O(C;-Cs alkyl),
“NH(C;-C; alkyl) or -N(C;-C; alkyl), ; |
Ry = -H, -C;-Cjg alkyl, -CH,0O(C;-C4 alkyl), -CH,N(C;-C4 alkyl)s, or
-CH,NH(C;-C; alkyl);
Rs = -NH,, -NHSO;R4, -C(O)NH,, -C(O)NHOH, -SO,NH;,
-C(O)NH(C;1-C4 alkyl), -C(O)N(C;-C4 alkyl),, -SO,NH(C;-Cy alkyl), -SO.N(Cy-Cs alkyl),,
-H, -OH, -CN, -C;3-C;s 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;

=0Qorl;
P or 118
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of claiml1, wherein Art and Are are phenyl. 5 3. The
conpound or pharnmaceutically acceptable salt of the

wae@oeomowis2 of claiml, wherein m= 1 and G = HCHUSIN®036742

conmpound or pharnmaceutically acceptable salt of the
conmpound @ afilirgeger tangipefremnrd tBB; asd - C( O) NH2,
-C(ONH(CL-C4 alkyl) or -C(ONCL-C4 alkyl)(C-C4
al kyl ). 10 5anTeesesapsmionr ] ©far naceutical Iy
acceptable salt of the conpound of claiml1, wherein
Rl is -CN. 6. The conpound or pharnaceutical]
accept abl .sal tThgfconnouad ﬁbﬂ@ﬁﬁ@ac@ﬁlcém}éﬁlqwmﬁbéﬁé]ﬁ &f thegompound
= 0.and =.0., 7. The co d or pharnaceutically
Qaf&g"’é]ﬁ’tn]a@fq’greéléﬁf‘ %?d‘gﬂg?ec%%%gpund 15 of claim1,
wherein G = - (CH2) 2NHSO2H. 8. The conpound or
phar maceutj cal |y, acceptable salt of. the co u
claim1, vé1er ei’ﬁheém_n -Oérlgét @Wfau}%ﬂg@c@f@ﬁ&%g&ﬂhe compound
) 1, WherdigCl Dbl Gl=8¢ al kyl ) (C1-CA4 al kyl). 9. The
conmpound or pharnmaceutically acceptable salt of the
conpound 20 of claiml, wherein G =
- (CH2) 2C( Q) OCH2 né&mn i e salt of the compound
phar maceutqll'cal l{jﬁgg%oc pt agpgp@m?%ﬁlq?lﬁ%acgg%glund ogf P
@il ckdim 1] whakein 8, is -G(©)NHGHZ @MNICSERIb) o AC(OPNEC:-Cy alkyl)(Ci-Cy
conpound or pharnmaceutically acceptable salt of the
ound of claim1, wherein p =1. 119 WD 2004/ 046132
PCT/ US2003/ 036742 12. A conposition conprising an

effective anount of a conpound or a har maceut i cal lﬁl

accept abl e5-sal t Tlest canmouad gpphaemassutically sreepighl salt of the compound
r. euticalbly -agceptable carrier or excipient. 13.

(%%’al@o t)hs?lrefnlqgﬁxso Claim 12, further conprising an

opi oid analgesic. 5 14. The conposition of claim12,

further copprising a non-opipid a ' .

conposi ti on of tﬁleg(f%l%,ndf) Bpﬁahnélra C%@%@f%%@%ﬁ sall 8P the compound

S dineNRHebein pFeMbnd ¢6.0. A nethod for treating pain in

an animal, conprising admnistering to 10 an ani nal

in need thereof an effective ambunt of a conpound or a

Y Ih ar miclze utycal | ype &nsoRha Bt phaidlabertfcaliy SocepiaBRYWAH 0@ the compound

claim1.

of claim 1, wherein G = -(CH,);NHSO,H.

8. The compound or pharmaceutically acceptable salt of the compound
of claim 1, wherein G = -CH,C(O)NH,, -CH,C(O)NH(C;-C; alkyl) or -CH,C(O)N(C;-Cy
alkyl)(C;-C4 alkyl).

9. The compound or pharmaceutically acceptable salt of the compound

of claim 1, wherein G = -(CH;),C(O)OCH,CHs.

10.  The compound or pharmaceutically acceptable salt of the compound

of claim 1, wherein G = -(CH,)4C(O)OCH,CH.

11.  The compound or pharmaceutically acceptable salt of the compound

of claim 1, wherein p = 1.
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17. The nmethod of claim 16, further conprising
adm ni stering an effective anount of an opioid
warakgeasr. 18. The nethod of claim 16, furthePCT/US2003/036742
conprising admnistering an 15 effective amount of a
non- opi oi di2anal gyesinpositi¢h cohiyrisineg aetfetive hmpymtid a compound or a
further conprisi adm nj stering a effectiv nou
AR AL et A T X N et
K ge ?abq Eaerﬁglp&oer {g&gtl onin a cell, conprising
SOt Ac g a ce capabl e of expreSS|ng an opioid
receptor vvlth an effective 20 anount of a conpound or

a pharmaceutic ac
i him B HsBRERbR S SpaRis Blhl oriR R bafbia anatgesi
m61IN N R Are R (R3)( 2)g (1b) 120 WD 2004/ 046132
PCT/ US2003 0367 har.nac .
5 salt ther é)in?POSlREP O?gﬁm(lig&é% c‘fo%g?%isji}fg?g) héh-opioid
a%%g napht hyl , anthryl, phenanthryl, or -(5- to 7-
ered) heteroaryl each being unsubstituted or
substi tut ed vvlth one or nore R2 groups; Are is
phenyl, n Ei¥ion o@BﬁﬁﬁﬁQhﬁﬁ‘t‘her Q&fmpristig diPanti-emetic
7- menber e 5 hete roary each being unsubstltuted or
apehistituted with one or more R groups; G = H,
-L(CH2)" C(OOR4, -L(CH2)" R5, (C1-C5 al kyl ene) COORM,
-(Cl-Cs alkylene)R5 ; L =-C(O- , -S@- , or -SO
R =-H - O) NHEneth(ﬂi@) Nkl paGDRRdA, anitklOrom@iying administering to

I
10 @(ag;mﬂcgn%@ ere@f an e@e )eglg(o@%t & c%lnlggyo:q%lgl ora C%)%.@acelélcﬂlly

alcceptable skt of the compound of claim 1.

17.  The method of claim 16, further comprising administering an

effective amount of an opioid analgesic.

18.  The method of claim 16, further comprising administering an

15  effective amount of a non-opioid analgesic.

19.  The method of claim 16, further comprising administering an

effective amount of an anti-emetic agent.

20. A method for stimulating opioid-receptor function in a cell,
comprising contacting a cell capable of expressing an opioid receptor with an effective

20  amount of a compound or a pharmaceutically acceptable salt of the compound of claim 1.

21. A compound of formula (Ib):

N\ IN
N\
Ary mN \G
Ar; R4 (R3)p| T (Ra)q
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/' R2 and R3 are each independently hal ogen, -Cl1-C3
al kyl, -Q(C1-C3 alkyl), -NH(Cl1-C3 alkyl), or -N(Cl-C3

wa@bkdogloyadsz R4 = -H, -Cl-C o al kyl, -CH2Q Cl- CApel/kgi0p3/036742

-CH2N(C1-C4 al kyl)2, or 15 -CH2ZNH(C1-C4 alkyl); R5 =

or MR armdYEISARY accep(aBldNHR ther€ OWESH): - SO2NH2,
-C{(O NH(C1-C4" al kyl), -C(O N(Cl-C4 alkylzz,
- SO2NH( C1-A4 isetJeye)cycloatisyhpbsnydmaphihy).jaathryl, phenagghryl, or -(5- to 7-

- - 3- cycloal ; g 2 .
I’b‘%}?ﬂﬁﬁ?ﬁ?aﬁ eqc?é{%ou@{?&?%&%%% r eg§ E‘E%%egrvglgﬁr !);/&F%/(lmerg%rﬁ Rz groups;
bei ng unsystd prehe n@shtisy paithityl) b enantlirkl, one5oto TrorembRR:d)
groups; 20 m= an integer ranging fromO to 4;. n = an

ﬁet:f?gglg eac@@ngg.mspl@qﬁt@ed ot spbstityted vgitlbqanelc’»r. rgote R groups;
i r rangi ; R | -(Cy-
r angigng fr %}E’g'{‘ gé]ggln(g@)g)ﬁ’ ﬁ@%&%bgﬁgb Soé]kﬁgﬁé)coom’ or -(Cr-Cs

utically acceptable salt of the conpound of
cl'aim 21, wherein Art and Are are phenyl. 23. The
conpound dr =pHatMacebPirod¥1yCaccept abl e salt of the

conmpound .pf_ clai_ h | =_&ogRd o H-cld 246, alkyl
5005y 046148 pat ELEREH NI Tﬁezcdrrp?c%%’d QEAACHC, alks),
-p! utj gIRYlY-GO)MCA) slksh),t of the conpound of
clttglm 1, vvheir,(bain Rl is -C(ONH2, -C(ONH(C1-C4 al kyl)
or -C(ON(C1-C4 al kyk) (Ci©8B%), al kyl). 25. The conpound
or pharnmaceutical |y pcceft|abl e sal t~of the corrp(cj)(ynd 5

Il

of ¢l §i m/ZT\ wherefmCRNG § -ON. 26.71 Th mpoundijor /" \
pharmBcdt i chHRy accept a})(:? al t UfCTNggg oumdC— o
claim 21, ereinnp =0 a 3"22 z 0. 27. e rorrpound ’
pharmaceutically acceptable salt of the conpound of

clai m 21, pywieR ur&each-inddpdnddtiSBAdged, 0C2&; allhyd, -O(Ci-C; alkyl),
conmpound or pharnaceutically acceptable salt of the
Dt Eothdlkydy, or -Ni(h-C1alkyber ein G = - CH2C( O) NH2,

oA Lt SR o, o

alkyl)(d -t a
PIBNMRCE,a031), y acceptabl e salt of the compound of

o i, NSO (O, “C(OINHOH, - SONH,
-C(O)NH(C;-Cy alkyl), -C(O)N(C1-C4 alkyl)s, -SO,NH(C;-Cy alkyl), -SO;N(C1-Cs alkyl)y,
-H, -OH, -CN, -C;-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 O 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.

22.  The compound or pharmaceutically acceptable salt of the compound

of claim 21, wherein Ar; and Ar; are phenyl.

23.  The compound or pharmaceutically acceptable salt of the compound

of claim 21, whereinm =1 and G=H.
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15 30. The conpound or pharnmaceutically acceptable
salt of the conpound of claim2l, wherein G =

WO Q@HRA)AGY O) OCH2CH3. 31. The conpound or PCT/US2003/036742

pharmaceutically acceptable salt of the conpound of
cl ai m 21, 24her gihs cpmpdund3@:. pharmaeposillyi asoeptaipsalseithe compound
an effective anpunt of _a c 20
op lainaE cwkereia Rys a@@%&bt‘%@ﬁﬁgﬁ : Al DS G QMY CarCo alkyD(Cr-Ca
ag&@in121 and a pharmaceutically acceptable carrier or

i pient. 33. The conposition of claim32, further
conprising an opioid analgesic. 34. The conposition

of claim32, funt I S LI

anal gest ¢ 2122 Wb opBAGa0 s e rRRBNGRF s set e compound
of BRirh QMPRBEEIna, 9ECHl ai m 32, further conprising an
anti-enetic agent. 36. A nethod for treating pain in

an animal, conprising admnistering to an animal in

need theregf amrfbapblvEotsmpbceaticalycdornatile salt ofthe compound
pharmaceutically 5 acceptable salt of the conpound of

of kcmirm22 1wh&@in prHé amdigiod. of claim 36, further

conprising adm nistering an effective anount of an

opi oi d anal gesic. 38. The nmethod of claim36, further

conpri si n@7adniThesoeamponnd enphaphheeutically aseentnable s4lt af the compound

non- opi oi d apal gesj The nethod of claim 36,
Offﬁ}aﬂfﬁéﬂaﬁ’B?FﬁF’iéi‘ng&%&M%?a'i ng an effective anmount
of an anti-enetic agent. 40. A nethod for stinulating

opi oi d-receptor_function_in a cell,, onprisin
cont acti n@¥a celhe companné owhagggﬁqeggg@lﬁ'gacgfptglblp g’f‘l& of the compound

iRt ultielh B SRR TIHAD VG EOTRIY - CHAONCC:
ﬂﬁ}ﬁ?(m-@-aﬂé’@-“- A conpound of formula (lc): G |
NNNINN A3 NHRL (R3)pl / (Rqg (lc)

29.  The compound or pharmaceutically acceptable salt of the compound

of claim 21, wherein G = -(CH,)>C(O)OCH,CHs.

30.  The compound or pharmaceutically acceptable salt of the compound

of claim 21, wherein G = -(CH)4C(O)OCH,CHs.

31.  The compound or pharmaceutically acceptable salt of the compound

of claim 21, whereinp = 1.

32. A composition comprising an effective amount of a compound or a
pharmaceutically acceptable salt of the compound of claim 21 and a pharmaceutically

acceptable carrier or excipient.
33.  The composition of claim 32, further comprising an opioid analgesic.

34.  The composition of claim 32, further comprising a non-opioid

analgesic.
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or a pharmaceutically acceptable salt thereof,
wherein: Ara is phenyl, naphthyl, anthryl,
w@b@aamibzryl , or -(5- to 7-nenbered) 20 het erper/yb2003/036742

each bei ng unsubstltut ed or substituted with one or

more R2 grisups;THS contpositio GFi2laim G2 GubRer, comp(riSHE) quthl -emetic
-(C1-C5 al kyl ene) COOR4, or -(Cl-Cs al kylene)R5 =

agepio) - , -S@- , or -SO-; 123 WD 2004/ 046132

PCT/ US2003/ 036742 Rl1= H, -C(O NH2, -C(O NHOH, - CO2R4,

-CHO, -CN, -(C1-¢&4 al kyl), C(O)NH(ClCAaIkI)

_C(O N(Q -3 al Aymefind for trpating pagy nyan ayimal, eoiprisipg admigistering to

#nbpd e rabe B ol el onp plpFacailtaty

5 ac ;@ibl@galﬁéﬂ‘thé):onﬁp&mdwﬂ(cmmm alkyl), or -N(O-C3
alkyl)2 ; R4 = - Co alkyl, -CH2Q(C1-C4 al kyl),
-CH2N(C1- 4 al kyl) 2, or -CH2NH(C1-C4 alkyl); R5 =
-NH2, - NHS(Z2R4, Thequ}lNi"gf clafet 8%, Nukdhbr compeMgAdministering an
-C(ONH(CL-A alk C(O)N(ClC4aIkyI)2
efﬁcﬁw—l@rﬁnumfanhp%dwmm( Cl-4 alkyl)2, 10 -H, -OH,
-CN, -C3-C8 cycloal kyl, phenyl, naphthyl, anthryl,
phenanthryl, or -(5- to 7 msnbered) heteroaryl each
bei ng uns st i t]]heemeﬁmdsﬂdalmBﬁl,tmﬂhwqompmmgcadrmmst@rlﬂgan
gi_rous m = _an nteg ranlngfrom0t04 n = an
?fﬁcg‘é%?‘m?‘gﬁ@ffﬁém? algaég% p=Oor1; 15 g = an
i nteger ranging fromo to 3; and r = an integer
ranging from1l to 6 The co

10 phar naceuti%kal | ’{}h@@@t@ﬁ@ abrlainy aﬂ%ﬁﬂt%@l%wﬁﬂmsﬁfmg an

M I/ enyl . 43. The conpound or
%tajfl{}n%a%réa |c?f’ﬁa éé@%{% ({m salt of the conpound 20
of claim 41, yvherei n m=1and G=H 44. The conpound
or phar MRCH! t cgl ethétf Etn%ﬁ a?mg %ltolcf)Iecé};]cSr fRERGV ARG cell,

comprising contacting a cell capable of expressing an opioid receptor with an effective

amount of a compound or a pharmaceutically acceptable salt of the compound of claim 21.

15 41. A compound of formula (Ic):

\ [/

Ars MN
|

H Ry Repo i 2

(Ic)

or a pharmaceutically acceptable salt thereof, wherein:
Ars is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)
20  heteroaryl, each being unsubstituted or substituted with one or more R, groups;
G =H, -L(CH,),C(O)OR4, -L(CH;).Rs, -(C;-Cs alkylene)COORy, or
-(C;-Cs alkylene)Rs ;
L= -C(0)-, -SO;-,or -SO-;
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of claim41l, wherein RL is -C(ONH2, -C(O NH(Cl-C4
al kyl) or -C(ON(C1-C4 alkyl)(G-C4 alkyl). 45. The

W@ eovpowie2 or pharmaceutically acceptabl e salt BET/UR®03/036742
compound 25 of claim4l, wherein RlL is -CN. 46. The
conmpound oR; phl, mE{ENNHgaiC(Q)NEOHEt BDR4s aCHOf -AMhe(Ci-C; alkyl),

conpou of cl.aim4 reinp =0andqg=0. 124 WO
é%(gﬁwbﬂ Igﬂa‘ﬂ@b/ @%ﬁ%ﬁ@m@g?ﬁ@%@? The conpound or
pharmaceutical ly accept abl éalt of the compound of
claim4l, wherein G 9 -( NHSO2H. 48. The conpound

or phg mageutical l tiabl e sal tQof the conpognd

of ¢l gl m/a1, \pherei n G '=\; CH2C(O) N, C( O Nefica/ca
al kyl )~ or\ - ‘b),N( Cl- C4(CHy)al kyl ) (C alokyl ) . : ;
The conpound or pharmaceutically acceptable salt of

t he compound f claim4l, erein .G =
- (CH2) r2“(03(6K Rygye eg .m%wvgé@ﬁ@olm%searcrcs alkyl, -O(Ci-Cs alkyl),

E ' I { e salt of the conpound of
cﬁ“a?#d%v%%if‘-‘(}%?%eﬁ@&@%? ) 4C(O) OCH2CH3. 10 51. The
conpound OR4 phd, il el iatiayl, |- CHaO (@ pCalikgl) SEIHNEC 1 @lkyl),, or

conpound of claim4l, whereinp = 1. 52. A
&?ﬁﬂ%ﬁ% rising an effective anmount of a

compound a at iC cC al he
conpound 8$SC|I§IE4% Z? anzg&é %L(br méeggél)ggiléﬁ SosdE,
C(HNIO|-€4 alkyD)] L(QIN(ExCi plkghi, -SONBE,-Thalky, -SON(Cy-Cy alkyy,
conmposi tjon clajm52, further conprisjng an _opj oi

DB 1o Gy e ORI BRI L RHIH) BRI 13- to 7-
ﬁ‘l@ﬁ%éﬂeﬁi Adlerd ,rﬁ'a%bagg m?fﬂ@ﬁtﬂ%ﬁ'o‘f subbPitutdd&ith one or more R, groups;
conposition of ‘claimb2, further conprising an

anti - emet i m = agnéger 2hghty. froln Gad hpd for treating pain

in an animal, conprising admnistering to an ani nal

in need thered#t MECEFANSHIE; dtednt of a conpound or a

phar rraceut%c_qj(l?yl. acceptabl e salt of the conpound of
claim41. 57. Thé nethod of claimb56, further

conpri si ngq adiminiegérannging fom @fdf Lanhdve anmount of an

opi oi d anal gesi.c, 125 WO %_004/ 046132 PCT/ US2003/ 036742
r = an integer ranging from 1 to 6. :

42.  The compound or pharmaceutically acceptable salt of the compound

of claim 41, wherein Ar; is phenyl.

43.  The compound or pharmaceutically acceptable salt of the compound

of claim 41, whereinm =1 and G =H.

44.  The compound or pharmaceutically acceptable salt of the compound
of claim 41, wherein R; is -C(O)NHS,, -C(O)NH(C;-C4 alkyl) or -C(O)N(C;-Cs alkyl)(C;-Cs
alkyl).

45.  The compound or pharmaceutically acceptable salt of the compound

of claim 41, wherein R; is -CN.

46.  The compound or pharmaceutically acceptable salt of the compound
of claim 41, wherein p =0 and q = 0.
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58. The nethod of claimb56, further conprising
adm ni stering an effective anount of a non-opioid

war@l@essz. 59. The net hod of cl aim56, furthePCT/US2003/036742

conprising adm nistering an effective anount of an
ant i - enet i47. ageTie comp@ind Ar pietrinackutionllsadcapibleisalg of the compound
q;pl oi d-receptor. function_in a cell, conprising
sHmAL Hiesee T -ChRV S8t expr essi ng an opi oi d
receptor with an effective anmount of a conpound or a
phar maceutl caII accept abl e salt of, the conpound of
cl ai m 41. A¥ lreorppanavad ef ph%mﬁreﬁu&w%lbdacce%q saffjof fe compound

bindl el B O RITHEIE S N

diRyIRogylalkymppht hyl, anthryl, phenanthryl, or -(5- to
7- nenbered) heteroaryl, each bei ng substituted or

unsubstituted with one or nore R2 groups; G = -H,
- L( CH2) NC(£9. ORAThe defntfidehd BPpharfnedertioaidy Ktk B])e@@@ﬁthe compound
or -(Cl1-C5 alkylene)R5;" L= -C(QO )_a}_sogta

cmalmm SOEOINGDS -(HDHNARRCILOBRRA, - CHO CN
-(Cl-4 alkyl), -C(ONHCl1-C4 alkyl), -C(ONC1L-C4
alkyl)2, (CH)r O1Il O/_\ -CN 1111 1111 /--\ -C
-N N-R4 \ 50C- N3Tle> ddnfiffciid gl opbpharmag@utiezllynaepidbkerselt @4 e compound

| ndependent Iy halo -Q(CLl-C3 al kyl),
ofiglgntlcyhgrag () '%ﬁqﬂ&(giogi ghsyl )2 : R4 = -H,
- Cl- C10 al kyl, CH20(C1 C4 alkyl), -CH2N(Cl-C4

alCt( >C/)|) %\II%IZ 05r omﬁog&? a kyI X Np.klmccg@t(%§§alt of the compound

9§gﬂ%ﬂ1“’%‘%ﬁ%m 4 ?IHFyI )(JZ—I gﬁZNl—NV C4 al kyl),

52. A composition comprising an effective amount of a compound or a

pharmaceutically acceptable salt of the compound of claim 41 and a pharmaceutically

acceptable carrier or excipient.
53.  The composition of claim 52, further comprising an opioid analgesic.

54.  The composition of claim 52, further comprising a non-opioid

analgesic.

55.  The composition of claim 52, further comprising an anti-emetic

agent.

56. A method for treating pain in an animal, comprising administering to
an animal in need thereof an effective amount of a compound or a pharmaceutically

acceptable salt of the compound of claim 41.

57.  The method of claim 56, further comprising administering an

effective amount of an opioid analgesic.
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126 WD 2004/ 046132 PCT/ US2003/ 036742 -C3-C8
cycl oal kyl, phenyl, naphthyl, anthryl, phenanthryl, or

WO e@4/08€137 - menbered) heteroaryl, each being PCT/US2003/036742
unsubstituted or substituted with one or nore R2
groups; m358.an Tix mgthod piclginn §6 fugherConprising adminigigring an
i nt eger rangl ng from% tQq 4, 5 p=0 or 1; g = an
‘?ffﬂc%‘é?mié"érﬁg?i AGORTBIAL a{“gg%s,m'and r = an integer
ranging from1l to 6. 62. The compound or

pharmaceutical |y accept abl e salt of t he co ound . of.
clai m 61, Yher eflhe method of plan b, furtherpompris gc‘%ﬁ‘ﬂﬁﬁ??&‘ngm
q?cpbgglgg@ﬁ%tf\gﬁ%{l%m%%gggéﬁbl e salt of the conpound

Y d G=H 64. The conpound
or pharmaceutically acceptable salt of the conmpound

ol iy1) or O O ReEafedbrpipp iR e b ot oo

RRtAL 2 RER EIPAGRI ek ehéing’l@ﬁ? Glmbﬁbﬂeee;ﬁ@{ \ifltl@fan effectlve
the conpound of claim®61, erein is -

aoopvofid C@mpmqr@ddlaﬂn@@lltl‘}aﬂé(&@é?ﬁtdﬂﬁ salkeff tbe é?mpmnd [of claim 41.
compound of claim6l, wherein p = 0 and q = 0. 67.
The conpound or pharmaceutically acceptable salt of
t he conpoufid 28 cofnpoiad of HimulaiiEDei n G =

-(CH2) 2NHSQ2H. 68. . The conpound or pharmaceutical l'y
acceptable salt of the conpound £ Ng| ai m 61, wherein

= -CH2C(O) NH2, -CH2C(O NH(C1-C4
-CH2C(O) N(C1-C4  al kyl) (C1-
or pharnmaceuti cal | YArgccep
25 of claim®6l, wher =
The conpound or pharHrac%utl caII
the conpound of claim®61l, wher
-(CH2) 4C( O OCH2CH3. 127 WO 228@42046132
PCT/ US2003/ 036742 71. The co nd or pharmaceutically
acceptabl e salt of the conpound of claim®6l, wherein
p =1 72.0h plmmaséutibaity avoeftabls salythareoffWisartiny e

anmount of a conpound
Ar; is rIogphenyl naphthyl anthryl, phenanthryl, or -(5- to 7-membered)

heteroaryl, each being substituted or unsubstituted with one or more R; groups;
G = -H, -L(CH;),C(O)ORy4, -L(CH3)sRs, -(C1-Cs alkylene)COORy4, or
-(C;-Cs alkylene)Rs ;
= -C(0)-, -SO;-,0r -SO-;
R; = -H, -C(O)NH,, -C(O)NHOH, -CO;R4, -CHO, -CN, -(C;-C; alkyl),
-C(O)NH(C;-C; alkyl), -C(O)N(C1-C4 alkyl),,

N69. The conpound
"Gt he conpound
CH3. 70.
salt of

o) (CHz)r
QM _E_N/ I Q
—C— — —C—N C—N o)
c N\_JN Ra , (CHp) , —l or \_/

R, and R are each independently halogen, -C;-C; alkyl, -O(C;-C; alkyl),
-NH(C;-C;3 alkyl), or -N(C;-C; alkyl); ;

Ry = -H, -C;-Cyp alkyl, -CH,0(C;-Cy alkyl), -CH,N(C;-Cy alkyl),, or
-CH,NH(C;-Cy4 alkyl);

Rs= -NHSO;R4, -C(O)NH,, -C(O)NHOH, -SO,NH;, -C(O)NH(C;-Cq4
alkyl), -C(O)N(C;-C4 alkyl),, -SOZNHI’ ; -Cy alkyl), -SO,N(C;-C; alkyl),, -H, -OH, -CN,



pharmaceutically acceptable salt of the conpound of
claim 6l and a pharnaceutically 5 acceptable carrier
wW@eooeneilpi ent . 73. The conposition of clai m 72PCT/U81008036742
ol Do | o L

SRRy ORI L En R R phonlfhinh S £ 40 TubaBled
Iefabgel each béing tisabstitapd st substituedd witlabme G2morfeuk4 grenps;
conprising an anti-enetjc . 10 agent. 76. A nethod for
treating PN WtegR WASREMTORBiPH si ng admi ni stering
to an anijmal,i; te%%ean%iﬁgrﬁ% 18geffective anount of a
conpound or a pharnacettfcally acceptable salt of the

5 conpound gf=O0lailn 61. 77. The nethod of claim 76,
further conprising adm. ni sterjing an, 15 effective

Fam 0 to7s

amount of T 2BpHEEd T3HEALS MGhe nethod of claim

76, further _coNpE! éﬂr&? FoR Btosg.i ng an  effective
a

anount of a non- opl ol algesic. 79. The nethod of

claim 76, further conprising admnistering an

effective@mu 0 L BBkl St d
nmet hod for "sti rru]ilea{olnﬂ%u%g?%PE- ré%éél&%gl?}p%clf ﬁ tFI%%alltﬁ)‘fge COMPOHT

rRldim 61 MBFeis ARds phaitydct i ng a cel | capabl e of
expressing an opiold receptor with an effective
amount of a conmpound or a pharmaceutically acceptable

10 salt of thez compidiinfung bapmarkheerditallyl i epableadlt @f the compound

any one of clainms 20, 40, 60, or 80, wherein the

afetzmtdy wherein Ko piaod & THecept or. 128 WO 2004/ 046132

PCT/ US2003/ 036742 82. The nmethod of any one of clains

20, 40, 60, or 80, wherein the receptor is a -opioid
receptor. @B. THe compvodd of pampnacevtically adcaptablealt of the compound

e Wher R e aCOPNIS S eBiT B S Ng - allonCicy
4 1)_60, or 80, wherein the receptor is an ORL-1

receptor. 85. A nethod for preparing a conposition,
the nethod conprising adm xing a conmpound or a

phar maceutical | .
Is Ia e e L inep AL aahie Sheb A oM Of i compound
dfotapt@bivherstn Ry &r-CN. excipient. 10 86. A kit
conpri sing a container containing the conposition of
claiml. 87. A kit conprising a container containing

t he conposdd.i onTigs cophpviuf 3 pharmaceutically acceptable salt of the compound

of claim 61, wherein p =0 and q = 0.

67. The compound or pharmaceutically acceptable salt of the compound
20 ofclaim 61, wherein G = -(CH;),NHSO,H.

68. . The compound or pharmaceutically acceptable salt of the compound
of claim 61, wherein G = -CH,C(O)NH,, -CH,C(O)NH(C,;-C; alkyl) or -CH,C(O)N(C1-C4
alkyl)(C;-C4 alkyl).

69.  The compound or pharmaceutically acceptable salt of the compound
25  ofclaim 61, wherein G= -(CH,),C(O)OCH,CHa.

70.  The compound or pharmaceutically acceptable salt of the compound

of claim 61, wherein G = -(CH;)4C(O)OCH,CHj.
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88. A kit conprising a container containing the
conposition of claim4l. 89. A kit conprising a
W@ owaid18r cont ai ni ng the conposition of clai MPELUS2008036742
The conposition of claim 12, further conprising an
anti -di arrfical Tbe egepound®t phainecewingly aedeptablsf sadil itla compound
6:73*}21“@ fur gg{ corrp_[isi ng an anti-diarrheal agent. 92.
algbﬁlia A9'BR “of cl aim 52, further conprising an
anti-diarrheal agent. 20 93. The conposition of claim
72, further conmprising an anti-diarrhea

| agent._94. A

met hod f or 74 eath SOOSEPR GRRPIIFNG AN & F?fﬁ’le,a]"g%ﬂ’i‘fu?f fQpgpound or a
B AL BAL dck Rl SRL IR chRgBERF L IERET aflh phammppsutically
aceptpblalchmies af exapienthe conpound of claim 1. 129 WO
2004/ 046132 PCT/ US2003/ 036742 95. The nethod of claim
94, further conprising adm nistering an effective
anmount of am opfTht orap@litimsifelai®tr2, Tirtherebmpdsing ag bpioid analgesic.
94, further conprising adm nistering an effective
anount of a non-opioid analgesic. 5 97. The nethod of
claim 94, fyrt hehe 6QAPSsitidnr R T, Silretek Bémgﬂsing a non-opioid
effective anount of an anti-enetic agent. 98. A nethod
dmlgesiceat i ng di arrhea in an animal, conprising
adm nistering to an animal in need thereof an
ef fective anmount of a compound or a pharmaceutically
accept abl e75al t Thé cérhposttmpafictedmdr2, Girtlienc@ipritifg 89 anti-emetic
The nmet hod of claim98, further conprising

‘nistering an effective anount of an opioid
anal gesic. 100. The method of claim98, further
conprising_adm nistering an, effective anpunt aof, a .
non- opi oi d7&nal §evptBod iq freatingpajp ithgyagmab cqmprigigg administering to

L Lher. g - . ¢ . _
AT 5RO BSOS Sty
ddceptable gald bAthetempoundef daiin@l., conpri si ng

adm nistering to an animal in need thereof an

ef fective anount of a conpound or a pharmaceutically
accept abl e7pal t TRé metod ©F0RAHTE, Rithel @nipriking d@@inisldtirg an

nmet hod of claim 102, further conprising adm nistering
gifective amount of an opioid analgesic.

78.  The method of claim 76, further comprising administering an

effective amount of a non-opioid analgesic.

79.  The method of claim 76, further comprising administering an

effective amount of an anti-emetic agent.

80. A method for stimulating opioid-receptor function in a cell,
comprising contacting a cell capable of expressing an opioid receptor with an effective

amount of a compound or a pharmaceutically acceptable salt of the compound of claim 61.

81. The method of any one of claims 20, 40, 60, or 80, wherein the

receptor is a k-opioid receptor.
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20 effective amount of an opioid analgesic. 104. The
met hod of claim 102, further conprising adm nistering

waroo4@idierti ve anount of a non-opi oi d anal gesi BCT/LRH03/036742

The nmet hod of claim 102, further conprising

admi ni st er§ng anhe wtthed bf mey amaofiiaimk 2814 160; erith twherein the
agent. 130 WD 2004/ 046132 PCT/ US2003/ 036742 106. A
ﬁ?@‘?ﬁﬁ@dsﬁé‘roﬁl?@dﬁ‘?eﬁ@)rdl arrhea in an animal, conprising

adm nistering to an animal in need thereof an

effective anount of a conpound or a pharmaceuti call

accept abl e3%al thﬁfmﬁﬁédéﬁh@an?dOf&ﬂm@S&pnﬁ‘%f 980, ""‘i‘ﬁéﬁm the

ofs cl.a further conprising admnistering
rgﬁept%“éﬁé &1?1\%6 e unt of an opioid anal gesic. 108.
The nmet hod of cI aim 106, further conprising

adm ni st er' g ef ti.ve anoun 0
anal gesi c. {laggﬁgan)b?n citlemnfgg [ﬂ(? Eilptﬁ @ Wwherein the
I%Qép%lllglaﬁgn@gmrgue%{o@rl ng an effectlve anount of an

anti-enetic agent. 10 110. A conmpound of fornmula CN /
\ NOi -CH3 - CH3 or a pharnmaceutical salt thereof.

111. A congg undSa ttf‘ﬁ g?e#)%n%'a MbinpQition, HrBmEHdd @bmPrising

phar maceut i cal
admixing a compound or a pharmaceut1cally acceptable salt of the compound of claim 1,

21, 41, or 61, and a pharmaceutically acceptable carrier or excipient.
86.  Akit comprising a container containing the composition of claim 1.
87.  Akit comprising a container containing the composition of claim 21.
88. A kit comprising a container containing the composition of claim 41.
89.  AKkit comprising a container containing the composition of claim 61.

90.  The composition of claim 12, further comprising an anti-diarrheal

agent.

91.  The composition of claim 32, further comprising an anti-diarrheal
agent.

92.  The composition of claim 52, further comprising an anti-diarrheal
agent.

93.  The composition of claim 72, further comprising an anti-diarrheal
agent.

94. A method for treating diarrhea in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt of the compound of claim 1.
129



WO 2004/046132 PCT/US2003/036742

95.  The method of claim 94, further comprising administering an

effective amount of an opioid analgesic.

96.  The method of claim 94, further comprising administering an

effective amount of a non-opioid analgesic.

5 97.  The method of claim 94, further comprising administering an

effective amount of an anti-emetic agent.

98. A method for treating diarrhea in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt of the compound of claim 21.

10 99.  The method of claim 98, further comprising administering an

effective amount of an opioid analgesic.

100. The method of claim 98, further comprising administering an

effective amount of a non-opioid analgesic.

101. The method of claim 98, further comprising administering an

15  effective amount of an anti-emetic agent.

102. A method for treating diarrhea in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt of the compound of claim 41.

103. The method of claim 102, further comprising administering an

20  effective amount of an opioid analgesic.

104. The method of claim 102, further comprising administering an

effective amount of a non-opioid analgesic.

105. The method of claim 102, further comprising administering an

effective amount of an anti-emetic agent.
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106. A method for treating diarrhea in an animal, comprising
administering to an animal in need thereof an effective amount of a compound or a

pharmaceutically acceptable salt of the compound of claim 61.

107. The method of claim 106, further comprising administering an

5  effective amount of an opioid analgesic.

108. The method of claim 106, further comprising administering an

effective amount of a non-opioid analgesic.

109. The method of claim 106, further comprising administering an

effective amount of an anti-emetic agent.

10 110. A compound of formula
=
e | CN
7\ "
d \T—CH3
CHy

or a pharmaceutical salt thereof.

111. A compound of formula

N

/ =N
; \_

N"'_‘CH3

Ha

or a pharmaceutical salt thereof.
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