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THERAPEUTI C AGENTS USEFUL FOR TREATI NG PAIN Thi s
application clains the benefit of U S. provisional
application Serial No. 60/427,381, filed Novenber 18,
2002, U.S. provisional application Serial 5 No.
60/ 460, 278, filed April 3, 2003, and U.S. provisional
application Serial No. 60/488,488 filed July 17,
2003, the entire disclosure of each of which is
i ncorporated by reference herein inits entirety. 1.
Field of the Invention The present invention relates
to 4-Tetrazaql I--hen I| per | d| ne 10 Corrpounds
conposi t Lo bhpri s PEL LR vE i ATH}
4- Tetrazol yl - 4- phenyl p| per| d| ne Conpound and mat hods
for preventing or treating pain or diarrhea in an -
ani mal coffhisiappligutiad elairns therbengfittod (AR, @ovisidhaliappliesidn Serial
of HCh treatpent or prevention an_  _effective anount
Nor 63437381, AebNg eraes 8- 3008: D pemvionsb Aprlisation Seria
a t
N% G@tﬂgg’hﬂfsg fﬂégnkgﬁl %Qplﬁg nétng'ijség&rﬁ i&nhlﬁpbﬁ%&lf&g?%nﬁ 010/488,488
ﬁiﬂdeiaiy"lﬁh 200Rdheentan diselonrabEemh of whidh is inddkidrtedby teference
pajn is usually self-limted, chronic pain can
h?fé’r“s‘i“é‘iseflﬁﬁe)e mont hs or | onger and | ead to significant
changes in a patient's personality, lifestyle,
functional ability ok ovefigld ofithelnventioft |ife (K M

30 Bonnih P BERgh IS SRS HRIg PPRRPAI
CBpoBRRNf A0 0B FEBREEE Y aﬁﬁfﬂlgqﬁt@?e@&ogﬂ 4

non- opi Ol anal gesi as acetylsalicylic aci
PleduylpiperidimsgOas pamdtand sedthadg [fort preventieg anireaipigeain or diahea in an
i.buprofen, fe o rofen di fl usi nal 9 proxen; or an
anjgieb FmBARg AT BISIeciAg o 31 AR HI Hsd O mfﬁ he@revention an

efTEL R YRR Ent dﬁ@@&%ﬁ% ]Sh%ﬁg@ idir and
oxynor phone. 1d. United Sta Pat ent . 576, 650

Bl, United States,Pate 25 Uni ted
St at es Pat ent 2'5 84 S %ﬁ dg vgm' ited
States PapgRis ﬂH@ mcﬁt é%%n&%@ ymptom %@%ﬁh%ﬁéﬁts s&ﬁ%%&&? advice

1,4 substituted piperidine derlvatlves al | eged|
angkfedatrnents Ppisrdap Hve rdatlltb pr clronicy dViike acutqmar i Iugwlycself -limited,
Pat.ent 62, 2

Ché‘?ﬂlgltpgl‘?l f40 g)ﬂtse g gor g)efgp%%/logger&ﬂg llﬁﬂﬂ 3? E}gp%%ﬂrﬁ é:hanges 119 a patient’s

petSdriaMBl, 1i%ea6y14, Madctiohsl aBilitP e 6 drall §xelitPbt LiREKININRISY, Pain, in Cecil
anal gesi ¢ action. 1 Canadi an Pat ént "Publication )
T@fd@@%@f&fed@mﬂkﬂﬁl HY7, &€, Bewrttrandds Ppinp eds..di0fteed. 1996).

d i b he .l and 4 . .
posi 1+ onet R Soel bt SR VM@ By aptinigei o ton-opioid

arANRLGESIcE 3s acetylsalicylic acid, choline magnesium trisalicylate, acetaminophen,

_ibuprofen, fenoprofen, diflusinal and naproxen; or an opioid analgesic, such as morphine,

hydromorphone, methadone, levorphanol, fentanyl, okycodone and oxymorphone. Id.
United States Patent No. 6,576,650 B1, United States Patent 6,166,039, and

United States Patent No. 5,849,761, to Yaksh and United States Patent No. 6,573,282, to

Yaksh et al. describe 1,4 substituted piperidine derivatives allegedly useful as peripherally

active anti hyperalgesic opiates.

| United 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.
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I nternational Publication No. WO 02/38185 A2 of Dunn
et al. describes 1,4- 5 substituted piperidine
compounds that are allegedly useful as an

anti hyperal gesic opiate. The Abstract of

I nternational Publication No. WO 01/70689 Al also

di scl oses piperidine derivatives carrying substituents
at the 1 and 4 positions that are allegedly useful as

oh el gost CERESRh PP TkRon RooPdselaF CafBh 8 41 despthes piperidine
ddrivadives Healiay QubReeRs al 1Ak QUaR 4teRiddhond: Q%lagéa%éaéuts gia Qbeful as

But this blood-brain barrier passage can
§%:r abl e central nervous system nedi ated si de

ef fects, ch.as r i ratar i,Qn i.ncreas )

o PR B B R o D5 oR5T Beservs 1.4
5  subStitGleld paiekidiheadhps BNRNh S drEMRpRAlydse NS & in%ﬁ?ﬂwéi@l &sic opiate.

clear need for new drugs that ‘are useful for reaglng

or pr evehhe Mptiat of Totermitianal Padlicativniiat WIGbOIZR689rA L also

. ' . sid f f ' d,wth 15
L Y N S T

allepédty ueufulaks opityd b edcep@Pagorifis.Section 2 of this
application is not an adm ssion that such reference

_ is prior " . icat i ;
e | nverr ol cPRIERERERIc SR MR e losRAT Iy Shes they
10 havoppsehthsoughvihoblobibrdio bamiea Blithis blGd-brakiBirtier phssaghlcan lead

Are Rt. - (R2 C 20 (RB)p,/ . (Ja nd . .

to Bﬂ‘i?ﬁﬁﬁ‘als &W@ PFVOH%%YéEi‘PHB}eQWé%i %146 ?fraf‘@Fse #ich agmespiaptery depression,
e A SR C R s &g R o p Rt cd cuphori

bei ng un ' it ut Wi ohe or re.R2

or oups: SRRl Blar BHOPRL it H el Y Gl e or
prepRatianpdin y diatrhed &nd thet réduRndeneid)onb oF Bloediid eff@aEisociated with
: ejn nsubstituted qor substituted with one or nore R2

15 trag}t@a%'sfgefaw torjtegating pain of diapheEPR4, - L- (CH2)" RS,

-(C-C Fiwbe BF%%}%%HC% in Sgcgaoh(?of tﬂis l%l)l%!l%))rﬁe ?g not an admission

that such reference is prior art to the present application.

3. Summary of the Invention

The present invention encompasses compounds having the formula (Ia);

G
N
PARAN
NT N
N
Ar1 N
i I = (Ra),
Aro, R T inz2)g
20 2 ™ (Ra)p~F

(Ia)

and pharmaceutically acceptable salts thereof, wherein:
Ary 18 -C3-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-
membered) heteroaryl, each being unsubstituted or substituted with one or more R, groups;
25 Ar; is phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-membered)

heteroaryl, each being unsubstituted or substituted with one or more Ry groups;
' -2



L=-CO-, -S@- or -SO ; R = -H -C(O NH2,

-C(O NHOH, -CO2R4, -CHO, -CN, -(d -4 alkyl), 5

-C(ONH(C-C4 alkyl), -CCONC-C4 alkyl)2, (CH)r O
0 f---\ -GNOO-GCGNNRA I H_8 N-CG O( 2 , \J
or R2 and R3 are each independently -hal ogen, -Cl-C3
al kyl, -Q(C-C3 alkyl), -NH(C-C3 alkyl) or -N(Cl-C3
alkyl)2 ; R4 = -H -C-CO0Oalkyl, -CH2ZOQ C-C4 al kyl),

:ﬁtlé!\l( _CIN- @%?ﬂ‘l_(é%@&hz&la?a( (%él?é(ﬁ.lqhgll}g)é()?&;r ~(C1-Cs
AGHANKLC - C4 al kyl), -C(ON(CI-CA al kyl) 2,
CSOPNH(CI - C4 al kyl ). -SRN(CI-C4 al kyl)2, -H, -OH,

-CN, -C3-IC8 eyhoalk@i-orpis€nryl , napht hyl, anthryl,

phenant hryl, gr -(5-.to0 7- re eteroaryl, each

bei ng ungib_st"ﬁt G?@Nﬁz’ é@@%ﬁﬁ&kﬁ@h ‘g so‘b\‘nﬂ@l'ﬁz alkyl),
5  -CROWNRE,-Gpallyly, RNOYNEGIES alk@ygi ng fromO0 to 4, n = an

integer ranging from1l to 47 " p=0 or 1, g = an integer

ranging fromO to 3, anqc )= an I nteger ranging from

1 to, 6. 20 The presgnt #ivention al so enconpasses

corrpﬁungrs_l\avi ng the—Norqul a (1 Db) :ﬁ‘ NA N N~ ﬁb\r4/—\
k3MNCGN M ON—Rze R3 ( (RAP)——c(—Hbﬁnd —C~N 0
phar maceut¥cal |'ys accept 4bHe) sal ts t hexedf orwherein_—/
Art is -C3-C8 cycl oal kyl, phenyl, naphthyl, anthryl,

Bach bei n ad 2% ot Ak bRlchende AR o (ARG alk)
-Nige e Cralkyh ou p&N(Ci-C3 alkyl), ;
Ry = -H, -C4-Cyg alkyl, -CH,0(C;-Cy alkyl), -CHaN(C;-C4 alkyl)s, or
10 -CH,NH(C,-C, alkyl);
Rs = -NHs, -NHSOzRy4, ~C(O)NH,, -C(O)NHOH, - SO,NH,,
-C{O)NH(C;-C4 alkyl), ~C(O)N(C;-C; alkyl)z, -SO,NH(C;-Cy alkyl), -SOsN(C;-Cy alkyl)s,
-H, -OH, -CN, -C;-C; cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-
membered) heteroaryl, each being unsubstituted or subsfituted with one or more R; groups;
15 ' m = an integer ranging from 0 to 4;
n = an integer ranging from 1 to 4;
p=0orl;
q = an integer ranging from 0 to 3; and
| T = an integer ranging from 1 to 6.

20 Th¢ present invention also encompasses compounds having the formula (Ib):

Ar2 R1

and pharmaceutically acceptable salts thereof, wherein:
An 1s -C3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-

25  membered) heteroaryl, each being unsubstituted or substituted with one or more R, groups;
-3- :
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Ar2 is phenyl, naphthyl, anthryl, phenanthryl, or -(5-
to 7-nmenbered) heteroaryl, each being unsubstituted
or substituted with one or nore R2 groups; G = H,
-L(CH2) 1C(O OR4, -L(CH2).R5, -(ClI-C5 al kyl ene) COOR4,
or (C-C5 alkylene)R5 ; 5 L=-C(O-, -S2- , or -SO;
Rl = H -C(ONH2, -C(ONHCH, -CO2R4, -CHO -CN,
-(A-C4 alkyl), C(ONHC-C4 alkyl), -CCONOC-C4

or 7N RO E R arE e BRI - Ha B mambered
heg:?q): (eﬁéﬂ‘ﬁ@m ﬂ&%ﬁtﬁ%d ﬁ'& salmfe&]v%g %ﬁé«?@@ i3] glf(ydp)s,

- CHZO( Cl -G4 H MCHa)ﬁ@im(@ L@HAIReyHL2Cs atkylene)COORs, or
H‘lﬂ C}éﬁ al kyl); R5 = -NH2, -NHSO2R4, -C(O) NHZ,
S5 >S2NH2, - C(O)NH(Cl-C4 al kyl),
ONCIQ4 I : Cl -4 al kyl -S2N(Cl -4
aICI(<yI)).(2| @{—I(By )goz %QZN[(K_ C3-C8 cycl gal) kyl , ph((enyl,
napht hyl RantHg yC(Oﬁﬁépam(tO}M{OH,or-ngEz; CHG, reENpei(gd]); alkyl),

ryl,,. each ' nsyubstituted or substituted
'{Rﬁ@ﬁﬁgﬁ%%b@k réﬂ%§N@55§p§%Yﬁh1: an integer ranging
fromO to 4, n = an inte ?{ ranging from1l to 4,
p=0or1; 20 q = an i@Qteg 2anging fromO to 3; and r

= ang nt rangl_né_f oml to 6. ghe present

i nvept| n a enconpassés corrpougéj ng th

formil a 5%46, NNN&(NHW G Fg\)_r/
(lc) 4 and phar maceuti cal I'y accept able saI ts t hereo

wher ei n:
Rz and R; are each independently halogen, -C;-C; alkyl, -O(C;-Cs alkyl),

-NH(C;-C; alkyl), or -N({C;-C; alkyl), ;

Ry = -H, -C;-Cyg alkyl, -CH,0(C;-Cy alkyl), -CH,N(C;-Cy alkyl),, or
-CHoNH(C-Cy alkyl);

Rs= -NH;, -NHSO,R4, -C(O)NH,, -C(O)NHOH, - SO;NH,,
-C(O)NH(Cy-C4 alkyl), ~C(O)N(C;-Cs alkyl)y, -SO;NH(C;-Cy alkyl), -SO,N(C;-Cy alkyl),,
-H, -OH, -CN, -Cs-C;g cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-
membered} heteroaryl, each being unsubstituted or substituted with one or more R; groups;

m = an integer ranging from 0 to 4;

~ n = an integer ranging from 1 to 4;
p=0orl;

q = an integer ranging from 0 to 3; and

r = an integer ranging from 1 to 6.

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

¢
N’N‘N
Ui
Y
Al’3>v/(/‘)aN N
~1*(R2)
H R (R3)p| o (Relg

(Ic)
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Ara is phenyl, naphthyl, anthryl, phenanthryl, or -(5-
to 7-nmenbered) heteroaryl, each being unsubstituted
or substituted with one or nore R2 groups; G = H,
-L(CH2)" C(OOR4, -L(CH2)1R5, -(C-C5 al kyl ene) COOR4,
or 5-(C-C5 alkylene)R5 ; L =-C(O- , -SO2-, or
-SO ; R =-H -C(ONH2, -C(ONHOH, -CO02R4, -CHQ
-CN, -(A-CA4 alkyl), C(ONHCI-C4 alkyl),

-CLON(Cl-.CA al kyl ), 2i 1,\ -CN1I 101 10 1
aﬂ&hgﬁ“g??uﬁ-%a’ ?chﬁéf SaﬁtS&%ZR&{ 8’?‘“—"@:10 R2 and R3 are
each i nde e | o 71517

Al kyl) N O@gﬂ%ﬁﬁﬁ% ?‘%%élﬁhrgm? bshaBlityl Ky F%QT’%“EWD
heteroaryd| each triag kysubstitldd ©f OhbsGtirterd With bne oGHRN(RG gr6dps;

al kyl)2i or_ - I kyl ). = - -N :

o) N, g bR IO T Reer (G YOO o
@yl keyledefIQ:N( Cl - C4 al kyl )2, -SQ2NH(C - C4 al kyl ),

-SOZN((E/I- al kyl)2, -H -OH -CN, -C3-C8 cycl oal kyl,
phenyl , nhpht-B§0})-,adhr yor, -Y¥henant hryl, or -(5- to 7-
nmenber ed) ,hetefo ea ' u Sti ed

subst i t ut S vi ’h?%éémé ’ Eﬁpgﬁ%rm= rr&i‘ aﬁcﬁat'é(é’ép“ alkyl),
~C@SHNg, -t , LO(@N(CLcg aB¥L Nt eger ranging from1l to

4@) % bzégﬂ? q (:d)ar(l Pnttlgg(gr)k’r anging fromO0 to 3; and

= an integer ranging fgMy)l to 6. The present
Vﬁ&@“ on al so encofjpasgegs conpounds havi ng the
r

afT): N NELNMrgd NG Pryg HR (R3)p—2%
d-C—=1% andN-pgRar maceut Ndal | y ac&e@t—m@ sal t&%ih! 0
her eof ,\-wher ei n» (CH2)" , —l or

R; and R; are each independently halogen, -C;-C; alkyl, -O(C;-C3 alkyl),
-NH(C;-C; alkyl), or -N(C;-Cs alkyl); ;

Ry = -H, -C;-Cyp alkyl, -CH,0(C,-C; alkyl), -CH;N(C;~C4 alkyl),, or
-CH,NH(C,-C, alkyl);

Rs=-NH;, -NHSO;R4, ~-C(O)NH,, -C(O)NHOH, - SO,NH,,
~C(O)NH(C-C; alkyl), ~C(O)N(C-C; alkyl),, -SO,NH(C,-C, alkyl), -SO,N(C;-Cy alkyl),,
-H, -OH, -CN, -C;-C; cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-
membered) heteroaryl, each being unsubstituted or substituted with one or more R; groups;

m = an integer ranging from 0 to 4;

n = an integer ranging from 1 to 4;

p=0orl;

q = an integer ranging from 0 to 3; and

r = an integer ranging from 1 to 6.

The present invention also encompasses compounds having the formula (Id):
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Ara is phenyl, naphthyl, anthryl, phenanthryl, or -(5-
to 7-nmenbered) heteroaryl, each being unubstituted or
substituted with one or nore R2 groups; G = H,
-L(CH2), (O OR4, -L(CH2)" R5i -(Cl1-C5 al kyl ene) COORM,
or 5 -(Cl-C5 alkylene)R5 ; L =-C(O- , -SO2- , or
-SO ; RL = -H -C(ONH2, -C(ONHOH, -CO2R4, -CHO
-CN, -(C - C4a|ky|) C(O)NH(ClC4aIkyI)

- C( O N( C1- | ky /[--\ -CN| O/, O
| -C NN RER Hf? aﬂgthal% ace%ptﬂféﬁzalts thespofy phegsining R3

gy R B E W8 bl A 8K go 7-Acfrictel)
hetieyoaryl] each beinkkayibstin @26 sGbstBdted Inkigh ne or GHRARCEroGs;
"o e, Yoo g ofwc&lkﬂ&;gp%@34 or
| kyl)2, -SO2NH(Cl-C4 al kyl - SO2N( C1-
Céﬁ(@?)g@ne‘)’iﬁfa y’ ) -CN, -GC3- E:s cycl z(U)Ial iyl) , phenyl(,
“napht hyl , Lant-ai(}-,, mﬁbnamrtlrﬂcy-l,, or -(5- to 7-

T e B e o BOUBR DERE IMB ER iy s,

- g, X0 e, tedhNned integer ranging from1l to
@393'}1(')(1_6 i@ ()(C nCt_gg 1)zranglngfromOtos and

)1 to 6. A conpound of
( d) or a pharmaceutical ly

(each bijjg Q™
" 4Fad-rNzol W~y phenyl pNier i di ne—Corppunp”) i.s-wskf ul b
for 25 txeafi ng or preve g -pai n or \dFarethea in ;

animal. The invention also relates to conpositions

conprisin oy
4-Tetraz olﬁylg!m4ﬁ{) enyﬁ pi p @mm ngq{&)oﬁg%un "G alkyL, -O(Ci-Cs alkyl),
-Noehrecakiyl),onl N(Ca€g alityBb} e carrier or  exci p| ent. The

precent. cabog U e, 845, UeF Mol e! RSN cy i o
-CH;NH(C,-C4 alkyl);
Rs =-NHj, -NHSO,R,, -C(O)NH,, -C(O)NHOH, - SOzNHZ,
—C(O)NH(C;-C4 alkyl), -C(O)N(C;-C4 alkyl);, -SO.NH(C,;-C4 alkyl), -SO,;N(C1-Cy4 alkyl),,
-H, -OH, -CN, -C;3-C; cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-

r = an integer rangl ng fr
formula (la), (Ib), ey,
accepf abje\salt t f

membered) heteroaryl, each being unsubstituted or substituted with one or more R, groups;

m = an integer ranging from 0 to 4;

n = an integer ranging from 1 to 4;
p=0orl;

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

A compound of formula (Ia), (Ib), (Ic), (Id) or a pharmaceutically acceptable

salt thereof (each being a “4-Tetrazolyl-4-phenylpiperidine Compound”) is useful for

treating or preventing pain or diarrhea in an animal.

The invention also relates to compositions comprising an effective amount of

a 4-Tetrazolyl-4-phenylpiperidine Compound and a pharmaceutically acceptable carrier or
excipient. The present compositions are useful for treating or preventing pain or diarthea in

an animal.
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6 The invention also relates to kits conprising a

container containing an effective anount of a

4- Tetrazol yl - 4- phenyl pi peri di ne Conpound and

instructions for using it to treat or prevent pain or

di arrhea. The invention further relates to nethods for
preventing pain or diarrhea in an 5 ani mal,

conprising adm nistering to an animal in need thereof

an effect] e anount _of . L . .
4-Tetrazo e%ﬁ}?opﬁe%é‘?s'tﬁikﬁec%ﬂ%%ﬁcmméer containing an

t .

ef’éf%???P?E%?*Ta#“zﬁﬁ%ﬁ‘#éﬁwhﬂgﬁh.ﬁ%??g bl 3 i Bh forusing
1tantraart|onprevmpaeewtd1hreheeof an effective amount of a

4- TetrazoJI,\g/ hen i peridine %ﬁrp und. 1Q The

i nvention ‘ﬂnIVP tfcﬁ‘r L IP Feﬁtt‘eglef rtPé‘?Y@WﬂrPam or diarrhea in an
arftta Wb ApliBe g%ﬁﬁgeﬁrg@e Mﬁﬁdqﬂm?&ﬁ GRkdive amount of a
conprising contacti a ce capabl e of ‘expressing an
4-a"ptr@z<ﬁb/lrfbphqnyhnpmch¢e Cmnp@ﬁfdect ive amount of a

4-Tetrazo peri di ne und. . The
i nventi on EE ]inIV rﬁl@?ﬂaf(égle%% &aidng pain or diarrhea in an
ar8P 8bnPlsifg Qﬁﬁﬁ@&ﬁiﬁtb Gt laninGQ TR §édtth8'9 of s n&;ff%ﬁ@e’ unt of a

the step of adm xi ng a 4-Tetrazol yl - peridi ne

4-@@ﬁmmeﬂ—ph@ymnpbrdlrm&nnmﬂtl cally accept able carrier
exci pi e present invention be  under st cod
more ful ?112 il derties relpS 1o Beibed fog SurBafipgepioic-receptor

 fuflaRE ibRtden nccﬁh‘fk% s',tﬂé ébﬁtarcﬁﬁé ¥ %el? ie%?f n;é%i‘gés%gnﬁ{ (ﬁ:>1?1d feceptor with

i ntended to exenplif non- | ng e
anj effestiveé amount of Eét-’ﬁettaeollylaégmenjdplpendmé Cohgpolmdzent i on

2bove hav RV GBS FRG o hehoddoR PR bahemaceutica
co‘ﬁiﬂo@itigﬁ coiprdiNA0 8 BPRIHX Y £4-MUHLRFAL rép?lﬁ:t . I\L;Jgic{]ldme Compound

havi ng from1 to 3 carbon atons. Repr esent a
andtarldlagmceuheallry mn@t&hlcatm'had)rdxalrpmnt Cl-C3 alkyls

"G Cr peentaRentn e h Riiod e A Rbfetizgane e the

folein@GRtaNeN deRFHAon AaVillag:diive @kgmfxl‘és 4W}ﬁ§l{ Q@Eht@ﬁc%ﬁ% exemplify

Representative straight chain -C-C4 alkyl's inc

 noprdithijing embpHipents of the isyationand - n but yl .

Representative branched chain -C-C4 al kyls include
-i sopropyl, -skc- bubsthiled Desdrifition, ofahé Inveation but yI .
"-Cl-C6 alkyl" nmeans a straight or branched non-cyclic
hydr ocar bon chain 30 hati ngDefigitiohst O 6 car bon at ons.
Representative straight chain -Cl-Co al kyls include

met hyl, -Astuspdl herein, thedpiyis used anhawngﬁoMg Imeaning:
and-n-h ex‘y‘l_j Cgl,Q SRS le’sir?gatrlg talst\{“e%gﬁ{ orq)rancge& non cychc hydrocarbon chain

having from 1 to 3 carbon atoms. Representative straight chain and branched chain -C;-Cs

alkyls include -methyl, -ethyl, ~r-propyl and isopropyl.

“-Cy-C4 alkyl” means a straight or branched non-cyclic hydrocarbon chain
having from 1 to 4 carbon atoms. Representative straight chain -C;-C; alkyls include
methyl, -ethyl, -n-propyl, and -n-butyl. Representative branched chain -C;-Cy alkyls
include -isopropyl, -sec-butyl, ~isobutyl, and -ztert-butyl.

“-Ci-Cs alkyl” means a straight or branched non-cyclic hydrocarbon chain
having from 1 to 6 carbon atoms. Representative straight chain -C;-Cs alkyls include

methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl and-n-hexyl. Representative branched chain

-7
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7 -Cl-C6 al kyls include -isopropyl, -sec-butyl,
-isobutyl, -tert-butyl, -isopentyl, -neopentyl,
nethylbutyl 2-met hyl butyl, 3-nmethyl butyl,
, 1- dlnethylpropyl, 1, 2- di et hyl pr opyl ,
-nmet hyl pentyl, 2-nethyl pentyl, 3-nethyl pentyl,
-met hyl pentyl, 1-ethyl butyl, 2-ethy|buty|,
3- et hyl butyl, 1 1-di met hyl butyl, 1, 2-di et hyl butyl,

Cg—é gi(ﬁgfrﬁi}*dggisd)mgﬂd -ngg-lygeﬂ s bUt gU{eyq-butyl -1sopentyl -neopentyl,
qr?c?% ;? 3‘/1 glr%ﬁLhﬁ}rlbc}l ct:g‘iag ??I qh&lg&lﬁ%} lé}og‘?{l 0 ’c ar Eﬁl %)mpyl’

-mbmyh)enﬁh ;ir-msﬁylpanuylg 6-1&&1&1&1;@11@1 @lhmemy}p@ﬂyl (Il-clhylhhﬂylg I2sethyltbutyl,

3-SR, b3 g b R imethylbuty,
zﬁﬁﬁln mﬂbggféﬂg_g ReRLaEas @,p ve branched -(Cl-Clo)

al kyl's in e’ sopropy sec-butyl, isobutyl, 10

t ert - but YHC G oplgt’ ’yheam acsnatghytbhauﬂ.eﬂiﬂ'bﬁthe& ubiy-lcychc hydrocarbon
t hyl propy!

h hyl butyl
hzv&tz11%‘%:&)'11{[&E Wﬁ‘%‘fﬂﬁt&%‘i %q):/%@meﬂrmggt rhsﬁppg,‘m)ﬂkyls include

) tyl ut s -
mefhyTe iyl bﬁf”?%* ¥y, "%ﬁgﬁﬁbut'{’ﬁﬁ?ﬁ 'V‘heéﬂrg’% Eﬁt o |Dctyl n-nonyl, and -n
ded_y12Rﬁpmdﬁgtivglh’@dchedl-(&-m@mlm:*i %ﬂhlylh lsopropyl sec-butyl, isobutyl, -

t t
ter b%‘yg' ool B‘E?lgﬂnty ety 1met%¥1h%tﬁfh§rlﬂ%t§whbutyl L,1-
| 3

dnﬁétgﬁg%y E’@?Qélénnet y’?ﬁ%@g}fl Tgﬁéﬁﬂﬁéﬁgg%?}?%tﬂ%bwyb methylpentyl,
4-¢thylgemtel, Aydttimdbayt, 2—bﬂﬁflb1¢tyhétdﬂw1haxly It,1-dimethylbutyl,

WA

120 ﬁ@ﬁ%ﬁgﬂw 1 L TSR iy ethyibutgh. o5

N3 1
3,38dikne R Muty MRS h?h ailhlgl %hgg%ﬂ N3 %twlﬁém,e@me?y%hgxgl,

non-cycli1tc, diva ent rbon rom
S-methydbexydt bwimﬂbﬂpeﬂghﬂ M-diveettstipeaityd 1,2 clméthylhek y1C5 320

ainferkdvsat. Shiterbsel, T Edimebaietsn v ahlion. wi s

_dm@ég&diéﬁgﬁ groups i ncl ude - CH(CH3)-, -C(CH3)2-

CH2CH( CH3) -, - CH2C( CHB) 2- ,
- C( CH3) 2G4a- Cs allGHEEF 30«06 @isB)ight chalP@bEMBhadH@n;cyclic, divalent

hy&r%&‘%%@? _S(C%_gcééa(to_lsz) égirsérﬁ%ﬁve slix;@'g]ﬁtschgin -C1-Cs

alk§Rhé ERfuBSareY CHL S () LCACHIR-, hg-b?:g Cyc L0R§pre§e'§1taﬂ:1ve

carbon atons. Repr esentati ve - y S are

branghed|-EpCa pilylene gyaips hudyde, -CHEYS)- ofiﬁﬂﬂabz- -Cﬂ(eﬂe}(&iy,l

T s Pl TR P W e B -

(CH2 UE(QQ{;ﬁ t—ECHg_'jg(tL‘PHB@f- snd WOB(GHILCALCHRGES)-.0ne car bon

he ring is replaced wwth a heteroatom
i ndependeﬁh@e Oyelloekkw]edn(:an@msnmtatc;beyclw:hxsl@ewboah@lwng from 3 to 8

ul f.ur ed) het.er oar

carfdl e Regrer e e e b TE R G- cre @R e etFlobeb 5.
-cyt:lepenzf;ln&{yaﬁhe@l he éibl@éi’tw afﬁdl é‘fc‘ld&é@lpyf idyl, furyl,

t hi op enX pyrro %/ oxazol yl, im dazolyl,

~(5- t0 7-mem ered)heteroaryl” means an aromatic heterocycle ring of 5 to

7 members, wherein at least one carbon atom of the ring is replaced with a heteroatom
independently selected from nitrogen, oxygen, and sulfur. The ~(5- to
7~membered)hetéroary1’s ring contatns at least one carbon atom. Representative -(5- to

7-membered)heteroaryls include pyridyl, furyl, thiophenyl, pyrrolyl, oxazolyl, imidazolyl,

-8-
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8 thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimdinyl, pyrazinyl, thiadiazolyl,
and tr|a2|nyl "- Hal ogen" neans -F, -d, -Br, or -1
The term"animal,” includes, but is not limted to, a
cow, ape, nonkey, 5 chinpanzee, baboon, horse, sheep,
pi g, chicken, turkey, quail, cat, dog, nobuse, rat,
rabbit, guinea pig and human. The phrase
ph rnaceutlcally acceptable salt,” as used herein, |s
&Ltlsmﬁaé‘? Waner}bﬂ aothizzolyl spyrideriayh Ryiimidinyly pyasinyl,
t d%&Bh@f lg;razolyl 4- phenyl pi peri di ne Conpound.
Iustratlve I'ts include, but are not limited, to
suI fate, CGialoaes, mmt-ﬁ'; &1, ®Beadrad.e, 10 chl ori de,
brom de, jodide, nit bi sul fate sphate, acid
phosphat e, i g e r@ludefs dut gmet ligy 3 ited i p£pw, apgs mpnkey,
t
i ﬁnfg;ﬁ{e? abta’[ejé(;&églgfosfgbsggé? %ﬁ § Slél{gﬁ%g?ﬁerﬁeyﬁgﬁm S:tél{:,] Q0 Q, Iﬁouse, rat, rabbit,
gwieeu pig amdbnamarf. umar at e, gl uconat e, glucaronate
sacchar at formate, benzoate, gl utama

met hanesul #OHR$S PREAEAELIFERY ﬁ%ﬁ%tabhséﬁli,e ﬁé§%ﬂdf1”t?ﬁ“d{1’és a salt
L 2T Eba AR R el shpploiogidine

Cdinpoungr rﬂlﬂqlllaavmmm it cilwockel, bt mﬁ@:ﬂhmkﬂdetcsﬁlfate aitiate, acetate, oxalate,
r et Itofa4 I-4p nylplperldlne
h&%?f%oﬁwam#aw de- affrate .baﬁUIf @lac r@wgp halg, djpnigetinate,

laé‘tﬁtreb%}f&lb& 254 QltraféJ fh%rétg até rtﬁﬂﬁte Pﬁﬂ enate bltartrabe ascorbate,

phar maceut | cal 'y aéceptdb e I'norgah ordani c
subtihatef maltatu,gentisings, ﬁtmmkane!gludonite,aglacamtaté isadchadtet ﬁgrmate,
des of al kal i, netal uch as sodi um potassium

C

Pﬂ
U

d
DR T ORGP e e AR TP e PR o

ﬁ}?uéﬁ@étﬁfoﬂﬂ?e ang Sﬂ:’igrﬁiéﬁes(‘rr] Uy 1 ﬁ%ﬁﬁé&eﬁ%‘%ﬁ?@%x -r%gﬁﬁ)hthoate)) salts.

P et al s, such a um and zi'nc
Tlortgam l‘phaalracwsgsallsflmhemablej ped (7 lndetoi re feretdh acwalt oy d MeRatrazolyl-

4 ﬁl%njeg&d Ltsed no- ’ dqnlaﬂngggl?}:{giﬁ %@th(ﬁa grgflﬁesuch as a carboxylic acid

-ﬁlﬁbti&ﬁf@i‘l)uﬁ\l' afd Qlf)h@(%e{é@utléiﬂﬁta ﬁmélﬁorggﬁhc% Bgér?]ﬁ{r? Hé%e Tustrative

nmono-, bi's- or "tris-(2-hydroxy-Iower
basesdhclude, iohwe nbi kmited to, hyckoxlﬁes drfyaiﬂraba;aem}syshﬁam sveljum, potassium

ang T et RE G mifah snchygs cplepm peshympenssium; hydroxides

of dthey hret\a\‘ls(, Yl QN urhRWRY arfdl Z; kB InDE Snd 8448HicBnines, such as
N, N- di met hyl - N-( 2- hydr oxyet Ryl ) am ne, ofr

unﬁlﬂbStl(l!ZedgtdwdmtShbStl)tanﬂ n@noNdnerhyﬂall@l@hmm diayelohemndamine;

Q‘WX a{qﬁl?%%@l?l‘gv;@ ﬁg%bﬁaﬁweﬁy?ﬁnm{:,rtﬁgbﬂﬁ@l g'ilqﬂygﬁmme mono-, bis-

or HiARLRR oy IEE 81Kk NBnink §S §R A8 thoRb- Bl@-eoﬁt?N-SQJ ﬁ))ﬂr@)tyeﬂfyl)amme,

cessation of pain or diarrhea. In one enbo
-hxdr@maerrdmtylamum ot trisdhydrexymethylnetbyladdse, N IN—Id1 divreg,

allgg{l\lgﬁgggjo gﬁo%%rczal?ﬁf Iﬂ&'g?ns’rsﬂg% ﬁrﬁ ld&metﬁ?flqﬁ (E %droxyethyl)amme, or
tri-(2-hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as arginine,
lysine, and the like.

The terms “treatment of” and “treating” pain or diarrhea include the
lessening of the severity of or cessation of pain or diarrhea. In one embodiment, “treating”
or “treatment of” includes inhibiting, for example decreasing, the overall frequency of

episodes of pain or diarrhea.
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9 The terns "prevention of' and "preventing" pain or

di arrhea i nclude the avoidance of the onset of pain

or diarrhea. The phrase "opioid receptor” neans a
8-opioid receptor, a x-opioid receptor, a -opioid
receptor or an ORL-1 receptor. 5 The phrase "effective
anount” when used in connection with a 4-Tetrazolyl -

4- phenyl pi peri di ne Conpound neans an anount of the

4- Tetrazql yl - 4- phenyl pi peri di ne Conpound that is

usef ul Jﬂlett?ré&t PRy eBioefe ki’ Prﬁgelwgg pyp oadphpeclude the

fﬁf] %p]g ,0Pi 0i d-receptor function in
avgﬂc?:lg‘%. ((é)l{sgth‘j:fta#se &Igt%l ective anmount" when used in
connect i Orhephtdse aogibidatceepibrt hraaped-opdid@esitor)e&Aspicid receptor,

amount for providing the therapeutic effect of that
a - H@Phip'éﬁﬁﬂt%'oréﬂé?ﬂ I\EERO4: first group is "substituted

with wt w d. gr
v or RSP OBER SESRN LR UR iy SARD 4G oy
4- pheh!;ﬂp@eﬁéﬁﬁrfd)ngicmuﬁ meahmaromﬁoﬁ‘maﬁdienﬁ'nétrazalyﬂﬁrgﬂienﬂpﬁi&ﬁdine

| S sugstl tuted with up to three second, 15 groups.

%?dtﬁaﬁ-‘hﬁmtrea%\n& P EEvVEtige painor digsden tm%@nwk o
th nbodi nent ,
sﬁ?{ﬁﬁ ?}fg@d_% 519 gﬁ@y@sa dcchn anot her enbodi nent, a

group 1 Wi th only one second

group. 2QThé pBraiéEeffecliot masmitV whén pledriy lephrpetionlivitk another
Conmpaunds As stated abqgve, the present invention

%%%a&%gwanw FROW Jor_ mowgwgrﬁlw hergaeyti shiscfhetherapentic
ag ving the formula (la): NNING -N Ari N Are R
)p PR g (la) 25 and pharnmaceutically acceptable
sal ts t h&Wileafs ﬁmhgibapm ‘AabstitAed witRlwilBone@r more” fecand g@ups,
re as defin -10 I n one enpodi nment,, the

caghL ofne 25 BOjF 0 efi the ﬁF‘ﬁWp“e‘Hda‘?g?@ P aeRiacegiwith a second group.

In one embodiment, a first group is substituted with up to three second

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

4.2 The 4-Tetrazolyl-4-phenylpiperidine Compounds

As stated above, the present invention encompasses 4-Tetrazolyl-4-

phenylpiperidine Compounds having the formula (Ja):

N.
N” N—G
=N
ArMN ~
Arz Ry (R3)pl —(RZ)q

(Ia)

and pharmaceutically acceptable salts thereof,

wherein Ari, Arz, Ri-Rs, G, m, p and q are as defined above.

- 10 -
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formula (la) are those wherein Gis -H In another
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein Gis

-L- (CH2) 1CO2R4. 5 In anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(la) are those wherein Gis -L-(CH),CQ2R4 and L =
-C(O- . In another enbodi nment, the

4-Tetrazol yl - 4- phenyl plt&?rl di ne Conmpounds of fornula
(l1a) are Bhowemiiodinem, tae fletrpzqlyrdpheshrperidiae Compounds of

enbodi nent, the
Af%@@zo‘?é%e“’h%g%&?%ﬂ%%rl di ne Corrpounds of 10
f or mJI a ( Infgnotice cinbBoditrend) Biced-TettazoByl AlpHehip)pbGERBA cdifbunds of
I n_anot her enbodl nment, the

fm&@%m GoserwherevnfF M}&D@Z&npounds of fornula
g|CIa) Claz)e %%ﬁlef@l%g(ﬁ% gtl, Itlg rf{)'% 0&':9_@-4 q@%ﬁﬁfhlp%ﬁglneﬁompounds of

fobmTk (1926 HbschbhemG - BAOHY, 0, @Y EmORASCA)- . fOf mul a
(la) are those wherein Gis -L-(CH),CO2R4 and R4 =

- CH2Q( C! - lenathey ppbodiment; therfoT efeazo tatenglpipenigng Compounds of

T A R R C L Rt O S i e
- CH2NH( Cl mGahothek yﬂrlbodifnentgiﬁh( 'Cétre@élya-lflkiﬂie)l?lplﬂeﬁdﬁhﬂ Qldﬁﬁj’ounds of

enbodi ment, the 4-Tetrazol henyl i peridi ne
f i ase thpse Wharei Guis(-L ﬁb Rheibin G =

TR N

fofinala (Ba) @rd thoscewhdreingd 13 G(@Hﬁﬂﬂb@%& £N-CHA0 Ak
enbodi nent, the 4-Tetrazol yl -4-phenyl pi per.i di ne

Conpou ndsm@ﬂlothﬁbizrﬁmdam@masheéﬂéetfq%@ 4vnh@nﬂpwe@dme Compounds of

o o e P B AP DR A B 2 0G5 Co sl

formul a (Mahoﬂkﬁemb@ﬁmeﬂﬂ;lﬂreell 'ﬂeiﬁzﬁlyl @Cﬁﬁﬂhﬁp@@ﬁmﬁe Compounds of
anot her enbodi men

formyla(fag 265 tbpswlmﬁ@ﬁﬁ ﬁ. be(%)nf;@z&o%%m s CERNH(G Gy alkoy)) or

se wherein G = -(CH2)4- COOR4. I n anot her
dﬂﬁg?teaﬂé}ﬂ% he 4-Tetrazol yl - 4- phenyl pi peri di ne

Conpoundsinahothbnembddméhtajheak Bettdaolyb 4 whhendpipeidine Compounds of

foﬁ%%ﬁfagg%iﬂlgﬂ%gh gngéﬁﬁa?@%gg ok st 2? formul a

I -
S NﬁI)S(I?rRée‘r ﬂl[&i}?ﬁ_&"@ﬁﬁ&hﬂeﬁ fh% 42 'Peifagti@'i 4%6&{1?1})—8?(}1_1‘16 Compounds of

formula (Ia) are those wherein G = ~CH,-COOR.,.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -(CH3),-COOR4.

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

formula (Ia) are those wherein G = «(CH,);-COOR,.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (fa) are those wherein G = -(CHz)s-COORG. |

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -(CHj)5-COOR,.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G is -L-(CH3),R5 and Rs = -NHSO;R.. ' |

-11 -
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I n anot her enbodi nent, the

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

(la) are those wherein Gis -L-(CH2)" R5 and R5 =

-C(ONH2, -C(ONHOH, -C(ONHC-C4 al kyl), or

-C(ONC-C4 alkyl)2. I'n another enbodi nent, the

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

forrrul a (la) are those wherein Gis -L-(CH2)1R5 and R5

al k? %gl Hzlpﬁngt%ql\l#glpaodétﬁﬁlgm d | k%ﬁk‘gtrag%[gl-li-%%n)ﬁplpendme Compounds of

IR R s Rpand RPREL. REpREPE LIS YO, tEhon
Cﬁf Tet —CJ I Dmcirh@(Ol pe di 2 the d f .10
-letraz | peri dl nhe ounds .Q
for rrul a ?IPy %Plgef{i X pe&h@ﬁér%ﬁ@@gp -4-phenyipiperidiae Gagppunds of

R i e
aligiln pr aBO, NS, athghein G is -L (CH2)" R5 and L = -S2
| n, anot her di ment

2 Tetr azc}P)?POtherrﬁ%ti‘ﬂgFlﬁgggt?‘F m?éra@!isfgwhwlﬁpen@m Gemgounds of
fofrint)h (183 Erettﬁl%%%vﬁ% @hﬁ G(Em R afdR AL KIERRSHRS. 15 In

anot her enbodi nent
4-Tetrazdh yhetherrflmdmﬁhmm,ethb di’li’e&aﬁﬂyh@phd@lmﬁenﬁm @uinpounds of

form RN o RS G b s Boeng | B0 | i e
Conpoundgy Qhothé:UnBolafndd: ﬁ% Sr’l%twﬂe?] éﬂ&fﬁﬁlﬁerﬁme Compounds of

-(CH2) 2-R5. I n another € i ment
founule (Inhare tlydse 4hphedm Qi‘rl 1p I-Ip-é@H@thﬁaIﬂdma oddEs opfSO20

formul a E I a% ﬁr e t h %q:]eéat, tﬁe ﬁ-Tetrazolyl zi.gyggy?pmendme Compounds of

anot her

fmzﬂnummﬁ&@wdse@vhref&mw'@r(tsdde%q_lz ounds of formila

are those wherein I n anot her
enbodi nemt andther emb'ﬁdimw (‘Ihq I4~sztrpm§yly4 phq:]@ilhﬂd:mhne Compounds of

sof fornul.a are those whereins G =
fom‘(@é aTEAh0se syhercin, otﬁ gﬁbodl ment, the

4- Tet r az @h YhotHerRHAMH & Eﬁ\é}é’ idh
(la) are thoose wher ei nn?;“q§ {111*[%&? yl e%ih%(g&h unds of

formula(1e) axeithose wBEEINGICH: (CIGQzGRNH(CI C4 al kyl), or

Yot r e Bt Gro SERGimsrb e Ao DB Rperi: Gagpunds of

fortrlu®d I@%eﬁib@&ﬁrh%ﬁ{@ﬂqé]@l—f 1@?"2 R5 and RS = -C(O NH2,
C(SN HOH, 30 -C(O) NH(Ol - G4 al'kyl), or -C(O)N(Cl - Ca
al kyl)2.In m@hﬂytené)pdmﬂmahméﬂietrazoﬂw- -phenylpiperidine Compounds of

eSO e RIS LGB S Commounds o Tormil

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those whereins G = -(CHy)s-Rs.

In another embodimenf, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -(C;-Cs alkylene)Rs and Rs = -C(O)NH,, -
C(O)NHOH, -C(O)NH(C;-C, alkyl), or -C(O)N(C;-C, alkyl),.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein G = -CH-R;s and Rs = -C(O)NH;, -C(O)NHOH,
-C(O)NH(C;-C4 alkyl), or -C(O)N(C;-C; alkyl),.

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

formula (Ia) are those wherein G = -CH,C(O)N(CHj),.
.12 -
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-12 In anot her enbodi nent, the

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

(la) are those wherein G= -(CH2)2-R5 and R5 =

-C(ONH2, -C(ONHOH, -C(ONHC-C4 al kyl), or

-C(ONC-C4 alkyl)2. I'n another enbodi nent, the

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

formula (la) are those wherein G= -(CH2)3-R5 and R5 =
-C(ONH2, -C(ONHCOH, C(ONH(CI-C4 alkyl), or
-C(O N(d m@meﬁnekvnmhmﬁnt M’ﬁ@traze%émhwﬂplpenﬂme Compounds of

ol G R SRERY 0P RS Qi O
-C-(G§I®I(‘¢E1204 alﬁ&m)dﬂHOtO)N(q!@wﬂiﬁ@z al kyl), or

ONG-C4 alk . 10 I n anot her enbodi nent, the
4- Tet raz dlﬂyllnoﬂlﬁbﬁé lﬁlﬁpfemedi-'ﬁ@@@bibﬂémf@wlmpmﬁmﬁ frgmgpounds of

%(% ttﬁ(%%%y%% D‘é{%&% 3 Rg@ﬁ}gf’ -C(O)NHOH,

-C{OPMNE QT Sy Y CIGN(O-@ngiyingr  enbodi nent,  the
4- Tetrazol yl - 4- phenyl pi peri di ne Corr?ounds of fornul a

(la) are Imagf@emb@lmew thed -Tatgzplyl-4ribendpiperidine Compounds of

= I
R e el R R dak e les SHERG Sonop,
%Omﬂﬁwl-@ﬂmﬁb,fmncioﬂ\ﬁ@l C4 alkyl),.
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(la) are Iﬂﬁ@@féemb@hmelpﬁ the fi- W@%%ﬁm@ﬂ@p&t@nﬁ Compounds of
foill\ghg?l ﬁ]’e tﬁ%s%%% agéjgl"—s-(gﬁgfs- 5 angl@ = {6)%2,&t-b&55N}¥8H,

-CAOH (1 20) Akl d@he((y)lmcw4lamﬁp§ Conpounds of fornul a
(la) are those wherein p = 1 and the carbon atomto

~whi ch R3 n@n@tb@ra%@uhmgnn thetinetrapgyl-d phenypipatidisp Compounds of

foﬁmﬁap%;?%@%gﬁ%ﬁ ;‘/’rp. peri di ne Conpounds of fornula

(1a) are Ihhoshewdisliment, the i-PochzRg1-4 pheiSipiperidihk Compounds of
25 I n anot her enbodi nent, the
fopoute {Iaharg thyese rhgrdm Pl -per i di ne Conpounds of fornul a

éhﬁédf‘ﬁi%{‘ QH‘?‘E#}%%% ‘?%‘?b‘fﬁ% |4a§qu%i%9{ vl &hg‘gﬁPlgw‘hﬂQ BbRBbunds of

fofarip Qunas tdse wWierdnpa: { i) tha bﬁ‘bbﬁl anen whelkieh R; B sitadhed®Sin the
-C1-C3 al kyl, and the carbon atomto which R3 is

(RiiF? ofiMedlians in the (R) configuration. 30 | n anot her

%onbngghgggﬁ g?&ﬁgtor bﬁ?ﬁrﬁ%ﬁ ot;h¥ lg;"lg‘étﬂ%ﬁgﬂh%h ﬂlaﬁ‘cﬁne (_Eomﬁgunds of
forinsnla (aBare ke Wheret@ap boinaral thecirbonbioahtoRBhitls R; is attached is in the
(S)-configuration.

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

In another embodiment, the 4-Tetrazo1y1—4—pheny1piperidine Compounds of
formula (la) are those wherein p =1 and R3 is -CHj.

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein p = 1, R3 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 (Ia) are those wherein p = 1, Rj is -CHj, and the carbon atom to which Rj is

attached is in the (R) configuration.
-13 -
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attached is in the (R) configuration. -13 In another
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein p = 1, R3
is -Cl-C3 al kyl, and the carbon atomto which R3 is
attached is in the (S) configuration. In another

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of 5 forrmula (Is) are those wherein p = 1,
and R3 is -CH3, and the carbon atomto which R3 is

at t ached I gnqtherrgmbodigyend ghe folatraeelyhd-rhenydpiperidine Compounds of

| ~-Tetrazol yl.< 4 yl pbi.per] di . .
oA e bt 5L G 0 DD B b oo ypjen s
attadhet] el (Ba{8)donBAiratidne

4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 10
formul a @ ayotherembedireniyibe diTetrrelybd-rhenydpipenidipe Compounds of

' -Tetra | - 4-phe ' I di . .
o0 PRt et LA ML PoR B BB AR o i
attached eih thed®) doni®Riratidhe
- 4-Tetrazol yl - 4- pheny| pi peri di_ne Conpounds of fornula
(1a) arel? Arptkengabodiment, the 6 Tefragplyl-4-pbenylpiperdingmopmapunds of
j - Tetrazol yl - 4- phenyl pi peri di ne
fo n%ghn gﬁhé)fgé%gr%lrglufa O?I a) are those wherein m= 1 and
p=0

| in &'(tﬂhth&fnbeﬁiﬂlﬁlﬂﬂt,rmdﬂﬁﬁTeh’aﬁ)lyl-él-phenylpi?eridine Compounds of
4- Tet razol yl - 4- phenyl pi peri di ne Conpounds o formul a
formuiy (Ia)aze thosg wheasr ®T0m = 0, and g = 0. In anot her

e, T S E A o

foramth (a)ur®thokewhaeimher= Enbodi nent, the
4- Tetrazol yl - 4- I pi peridine Conpounds of fornula

hen
(1a) ar el fsgler \%ﬁ"é’P ngythe 4 Tefazoly-4rpbenylpipgiding,Compounds of

r ' | -

fo@%@%ﬂ%ﬁ}?é%- pﬁé’nlg/ll pi 618%1 Pdi r?é Conpounds of formula

(la) ar el imtieerehdbdinentie 4-Tefrazol{l-Aphenylpip&tidi@bCodmpounds of

angt trfe)r enbodi nent, the
forpuadiz)ye F@Whﬁfﬁg’d}?!:pl ﬁ‘%ﬂ?ﬁiq‘]e Conmpounds of formul a

g ! g% Laren %R@%ro | ne%%B&i'%iﬁg%é £ Tefthzol§19-phérytpifriditie Coflpounds of
formulbea)arothpbe whekmny-p0,ped gei B Conpounds of  formul a

gln 22 h 2: emt n ogl‘feqrrg%;)&i%??g%é E—T;atgaz%;lgflas: lr?én@lplil)oéridlir?e Compounds of

3 s ' | digne Conmpounds of 30
fon]?lgm;lf)g&é(’{lhg)kegpggt b0t BT Slone SomPous 3 Kyl .

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) 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, -1, or -F.

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

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

In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein R; is -NH(C;~-Cs a]kyl) or -N(C;-C; alkyl),.
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I n anot her enbodi nent, the

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

(la) are those wherein R2 is -NH(Cl1-C3 al kyl) or

-N(C1-C3 alkyl)2. -14 In anot her enbodi nent, the
4-Tetrazol Y1- 4- PhenY1P~ eridi ne Conpounds of |IP

formula (la) are those wherein R3is -Br, -d, -1, or

-F. I'n another enbodi nent, the

4- Tetrazol yl - 4- phenylplperldlne Compounds of formula

(la) are bh@@@%@beﬂlmem thed-Tefrggolyty-pherylp)perigine  ompounds of

fcﬁﬁfﬁi{@@ﬁ%@; err?ylfnlgp%ﬁ glne Borrpounds of fornula

(la) are Iﬂ‘m&ﬁlev\/eﬁb@dlﬁle% thﬂ-TﬁkazG@lw hichylpigeridfietduipounds of
enbodi nment, the, 4- Tetrazol henyl pi peri di ne

forgmisddmdse tipse whergip Rs i IF rQ Ia@%ﬂl{gﬂbse wherein R3 is
-em;l g((j:: maCﬁ Mﬁle} Zm%i&%lr et hﬁ%x%@é r'?h 2 pﬁ)ﬂeﬂyﬁga%hﬁﬁlre Compounds of

fonanfadle) dise thbseﬂzﬂerfamrmk 6(31(Célalk§\l[e those wherein Rl is
H. I n anot her enbodi ne

4- Tet r azolngnothep ﬁ‘@h?‘i’ﬁi%‘e Fl}eo"f heirzghpduhesylpiperidpe Rampounds of

for el R e PR SR T ol G G G R AR

anot her ehimﬂtlﬁﬁahbodlﬁﬁnt the 4-Tetrazolyl-4-phenylpiperidine Compounds of
4- Tet r azol eri di ne Conpounds of 15
fOPBPMFﬂS é))SEaW 6if éS&herei nNR is -C(ONCH3)2. In

‘anot her eﬁb‘# SCRT

4- Tetrazol yI - ﬁf_}gﬁén 41%1?%%91%% %‘%traégl lg r?grslylg%penfhgrg r(rjl?fné) ounds of
fofrhala (B) erd thosewhdreind, fis KI(Q)NH, CLCYOYNSHIITH) @)NH{C,-C; alkyl), or
(ig%tgh&r egﬁqo i ment, the

{ YDz phenyl pi peri di ne Conpounds of fornula

e

foGoulpdla ds: thése vfflmmulm i |- GQO)N(G:Hmose wher ei n RI is
- C(O) NH( noth enbodi pent, the . .
" 4-Tetraz ﬁﬂ?ﬂn&g IHENe edﬁ E@T@é@‘g'fr thgayigiperidige oppounds of
n }@@3 I n anot her
foﬁhﬁhéﬁaﬁr&tﬂ@%ﬁgﬂlﬁ&#éﬂfﬁzéd&ﬁ( -p eﬁyl pi peri di ne
Conpound SIncahothﬁﬁelﬁbxrdmhnt (hkd) TetrazolyhdghemylpipetidinRICohgounds of

n anot h 0 t
foﬂﬁﬁot(pg psey "éﬁ‘% ﬁfg IHﬁﬁgle?’Corrpounds of formula
(la) are ﬁl@ﬁ%ﬂ"@ﬁﬁdﬂuﬂeﬁl 'e‘°4 T_ [tz olh/i1 gmger endlne Compounds of

enbodi nent, the 4- Tetrazo - I ne
fo@ouwlp Glaj dis thése wherein R is -C(O)NH(CHZCHg)
‘ In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ia) are those wherein R; is -COOR,.
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 -{C;-C4 alkyl).

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

formula (Ta) are those wherein R, is
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fornmula (la) are those wherein Rl is -(Cl-C4 al kyl).
30 I'n anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(la) are those wherein Rl is -15 O/(CH2)r &GN OO
-GCNNR4 (CH2) , -CN1or -G O' In another

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (la) are those wherein Arl is
-C3-C8 cycloal kyl . kn an@Higr enbodi nent, the

4- Tety azol yl - 4- phenyll piggri di ne 8pounds of 5
forn‘ﬁa/(‘l'%i\) are t‘h@sél erein Artulsﬁnyl, o ;N\

naptChyN , hr yt=C+N anpt her—C—N 0
enbodi ne t he 4 Tetra "62 - 4- pheny| pFper$di ne ./

Compounds of formula (la) are those wherein Art is
-(5- to Tmmbber @ddodiRber ﬂl%WTetrdzBly@-ﬂqﬂﬂaﬁilp%@@i?b Mipounds of
0

the 4-Tetrazol yl - 4- phenyf pi peri di ne Conpounds
foprgimfad are @?Seaﬁl@r@lhégelsvﬁeﬁglcﬁchﬂlﬂ(ﬂ s substituted wth

& Tet r azaryrogennaine R ar ReRe R4 Tae benyiae rpounds of

fofthala (&P ard thesavhieh e\lrplseqhenylsn@nﬁm |antHFADBE fhéhanthryl.

ant h or phenanthryl. In another enbodl ment, the

4-Tet r az &m;ﬁmﬂthﬁlpmmlpﬁlﬁeﬂlem E@ra@glybémhésylplmnm frgtrpounds of

d
foﬁlm@)a I(?a; grﬁt tﬁgﬁ%ew%g%%{rl 2\5], 13'6{,92 6% 3 I%%{?berf(ﬂ életero rrble red)
4- Tet r az ghhothePéeodiEREIhe Al T@r LORPA Py IiperidiRe Compounds of

formula (la) are those wherein Are’is substituted with
fopndla gle) prsrthosovherainy @6'1 is|spbstifeed withemb otmernR; grokps.

4- Tet

() ar e TedelRBRARURT . 2 fo B R aRppa i Bbidounds of

fofumath iR a@ﬁb@élvﬂﬁfém Alrd¥8 phenyl, naphthyl anthryl or phenanthryl.
4-Tetrazol yl - 4- phenyl pi peridi ne rrFToun s of formula
(la) are Iﬂﬁaetbewebc@nmmmﬂle isT @xpzplyhd-plienylpipenidine Compounds of

1
foﬁH@EFﬁ;zol y 1ée1frl1§'/$?p| p'e?'i t8|7 melegeredobheégom?’l formul a
( | a) ar e Ihlaﬁﬁtﬁex\/\ﬁﬂfﬁhﬁerﬂ[ the Msfﬁﬁéﬁblgh@plﬂlen}ﬂﬁgeﬂme Csmpounds of
I n anot her enbodi nent, th

fmzmurléﬂahér@twsmdﬁmﬁw ﬁ@bﬁhmtﬁ%web@pg ariEeToRz ZIPBPSTUI A
(la) ar er{.{m gﬂ(?’tﬁer%% nqen(l; e 4LT e %lﬁljﬁ?gﬁne),rlg 8%&6’ LQ E‘ompounds of

enbodi ne razo -

foﬁaﬂmolupmtmfse“aﬁréimﬂmﬂrﬂ@aieﬁfeﬁyl hose wherein G = H,
and g = Q. In_another enbodi nent,

4-Tetraz éﬂﬂmt hersrahodinpenidhe &rmaeéﬁbwhwlmpmdme Compounds of

formula (Ia) are those wherein Ar, is cyclohexyl.

.
>

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

- formula (Ta) 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 (Ta) 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, and m = 1.
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formula (la) are those wherein G=H, and m= 0. In
anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(la) are those wherein G=H, and m=1. -16 In

anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formnula
(la) are those wherein G=H, and Arl and Are are
phenyl . In another enbodi nent, the

4- Tet r az ofyano bﬁéb@ﬂllﬁplﬁeﬂiedﬁ F@ra@@}ybémhasylnmemﬂme Foipounds of
fo&h@%a@a{)%r n;ggsfje ?ﬁ%[ HGand Ary ﬁld_Arz arelgh n)CJI. = 0. 51n

4-Tetraz oﬂnydnodaep&rﬁmduﬁemeﬂiemmra@@gmlpheﬁylpﬁaeﬂcﬁiﬁé Wélpounds of
(la) are those wherein G=H d m=0. In

fosmplata) aeibowi wherein G HEL p =0, andq 0.
(o ar e ietieb RN R b RO AERY Boeri il Falounds of

foRnolal(®y) afnthodi wiesidin G L8, p=0, and m =0,

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of
fornul a (m@yotéﬁ%embﬂﬁ@@e%@pérw@zely pbe&ylmpelaﬂae fempounds of

EW oj di ment, the

fo%ng]aﬁa ?S% -p enﬁ rléc}%ﬁg%bogpounds of formula
(la) are mhﬁsmeMﬂcﬁIMﬁer@ the H- Tdirazol91-4 §hen@pipaidindTanPounds of
I n anot her enbodi nent, t he

foprntla(fed %51 thoseaheranid HHoA Qicné Acomsbihdes Benyk or mul a
(1a) ar eo[%lher g{%ﬂ; %hﬂer? ﬂi{: -Te?razol?l—4-%henﬁp1pg%ingbom%bunds of

15 I n an

foﬂnfﬂai(raalmlthéseﬂevml’fﬁmﬂﬂsfﬂwﬁ(ﬂlqneo%ﬁmuﬂﬁs of formula
(la) arethose wher ei n = = 0, and Art

and Are @ﬂ‘ﬁﬁh@”rﬁﬂlbf’dllﬂefﬁf@t? He”l?et@ﬁ@ahﬁﬂbmylpm@ime Compounds of
- I D Ligline udsof formul a
fo’??%igt(fg?él% (!E)Sge I%E&Eg an (f|q O%g%) q 0, m= 0, and
Arl and Anansther @ﬁiﬂid}thent,l the anIHIﬂa@(ﬁlmephélympéﬁdihé‘leompounds of

4- Tet r azol yl - 4- phenyl pi_peri di ne Con'pounds of 20

fO%l.l ﬁﬂa&ar(el sea‘ff@r%ﬁs@ﬂm & & aad A pad-Ap argphenyl. m
1, and nd. fﬁ[

4 Tetraz o’ﬁr a{a tﬁ eny %@e@?gméga@olk‘ph @ﬁ%ﬂsﬁ}gb &f I CPmpoundS of
fophi) (lapare thctsh evHerdin Qv Hgp st0, act Qe = O\and NiNNma AJ/z ard\i)henyl.

are pharnmaceutically. acce tabI e lts thereof

wher ei n gf aﬁf&ﬁw eﬂ&)@élr%@taf £ ﬁ%%%@hw rmeendl@ Compounds of
forthifla (Iaj'hr'e fhose wherein G = H,p=0,q=0,m=1, and Ar; and Ar, are phenyl.

Itustrative 4-Tetrazolyl-4-phenylpiperidine Compounds of formula (Ia) have

N
-7 O N / IN_G
—N
O |
Ry

are pharmaceutically acceptable salts thereof,

the following structure:

wherein G and R, are as follows:

Compound No.: G: Ri:

AAA -H H

-17 -




17 AAB -CH2C(O)NH2 -H AAC - CH2C(O)N(CH3)2 -H AAD
- C(O) CH2NHSORCH3 -H AAE - (CH2)2C(O)NH2 -H AAF
-(CH2) 2C(O)N(CH3) 2 -H AAG - C(O) (CH2) 2NHSORCH3 -H  AAH
-CH2CRCH3 -H AAl - CH2OORCH2CH3 -H AAJ ( CH2) 200R2CH3
“H AAK - (CH2) 200RCH2CH3 -H AAL - (CH2)3CCRCH3 -H AAM
- (CH2) 3C0RCH2CH3 -H AAN - (CH2) 4002CH3 -H AAO

-(CH2) 4CO2CH2CH3 -H AAP -CH2S2NH2 -H AAQ

CHR2SRN(CCH3) 2 H--AAR - (CH2) 2NHSQRH - H AAS
(CH2)RABSCR2CH3 - AAT eHze@)@mHz U - CGH2C( 02
O N —AAY—CHR - O NCEHB)2—CL-O)- NHR—AAW
CH2NHS€@CH3 - C( Of NH2 @H@C(OOEEQI)IQQ( O NH2 - C(O) NHEL  AAY
_(L,Hz CCO N(CH3 C&%Nm AAZ H CHZ)2NHSC2 CHS

(O ABA - CH2 H@R%ﬁﬁa@ 3 ABE - CH2 oo cHbleHs
(G bpapan]: o o eBAONEE - ( o) sccears H
- QO AR —(CHz)zc(O)N(CH3)2 -H

AAG -C(O)(CH,);NHS0,CH; H
AAH -CH,CO,CH; -H
AAL -CH,CO,CH,CH; -H
AAJ ~(CH),CO,CH; H
AAK «(CH,),CO,CH,CH; -H
AAL «(CH,)3CO5CH; -H
AAM «(CH,);CO,CH,CH; H
AAN ~(CHp)sCOCH; H
AAO «(CH)4CO,CH,CHj3 -H
AAP -CHSO,NH, -H
AAQ -CH,S0,N(CH3), -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(CHs), -C(O)NH;
AAW -CH,NHSO,CH; -C(O)NH,
AAX «(CH,),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,CHj -C(O)NH;
ABD ~(CH2),CO,CH,CH; -C(O)NH,

~-18-




ABF
-C(O) NH2 ~ ABH

- (CH2) 3C0RCH2CH3 - C(O)NH2  ABG - ( CH2) 4C02CH3
- (CH2) 4C0RCH2CH3 - C(O) NH2 ~ ABI

- CH2SO2NH2 - C(O) NH2© ABJ - CH2SOR2N(CH3) 2 - C(O) NH2  ABK

- (CH2) 2NHSCRH - C(O) NH2  ABL

- (CH2) 2NHSCRCH3 - C( O) NH2

ABM - H - C2CH3 ABN - CH2C(O) NH2 - CORCH3  ABO
CH2C(O) N(CH3) 2 - CORCH3  ABP - C( O) CH2NHSORCH3 CORCH3
ABQ - (CH2) 2C(O) NH2 - CO2CH3  ABR - ( CH2) 2C( O) N( CH3) 2

CO2CH3.---ABS. (‘( \ ( (‘I—l’)\ 2NHSORCH3. - CO2CH3  ABT
: %%Qﬁ@ggc}'@%ﬁ@f o) Scedracie. et s
ABX -ARER) 3c:02g:H cmmgcmﬁzcmm) 'JCOZCHZCH:{O)NHQ
“CORCH3 . ABZ =
- CH2CH3 | - coec@Hz)A@ﬁzCH:msoe NIH2 - Co>EHONHeC
(e BRsootrs [oo IR R Tacs - oo
:E?%QEE.HQ\%HASWQ SO O SO
ABJ -CH,SO;N(CHs), -C(O)NH;
ABK ~(CHo),NHSO,H -C{O)NH,
ABL (CH,);NHSO,CH, -C(O)NH,
ABM -H -CO,CH3
ABN ~CH,C(O)NH, -CO,CHs
ABO -CH,C(O)N(CH3); -CO,CH;
ABP -C(O)CH,NHSO,CH; -CO,CH;
ABQ  -(CHy),C(O)NH, -CO,CH;
ABR  «(CH,);C(O)N(CH3), -CO,CHs
ABS -C(O)(CH,),NHSO,CHs -C0O,CH;
ABT -CH,CO,CH; -CO,CHs,
 ABU -CH,CO,CH,CH; -CO,CHs
ABV -(CH;),CO,CH; -CO,CH;
ABW ~(CH2)2CO,CH,CH;, -CO,CHs
ABX «(CHZ);CO,CH; -CO,CHj
ABY (CH,);CO,CH,CH; -CO,CH;
ABZ ~(CH2)sCO,CH; -CO,CHs
ACA «(CH,)sCO,CH,CH; -CO,CH;
ACB -CH,SO;NH, -CO,CHs
ACC -CH,SO,N(CHs), -CO,CH;
ACD -(CHy),NHSO,H -CO,CH;
ACE -(CH),NHSO,CH; -CO,CHj
ACF -H -CHO
ACG * -CH,C(O)NH, -CHO
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ACK - (CH2) 2C(O)N(CH3) 2 - CHO ACL - C( O) ( CH2) 2NHSOR2CH3
-CHO ACM - CH2CORCH3 - CHO ACN - CH2CORCH2CH3 - CHO ACO
(CH2) 2C02CH3 - CHO ACP - ( CH2) 2CORCH2CH3 - CHO ACQ
(CH2) 3C02CH3 - CHO ACR - ( CH2) 3CORCH2CH3 - CHO ACS

- (CH2) 4CORCH3 - CHO ACT - ( CH2) 4CCRCH2CH3 - CHO ACU

- CH2SC2NH2 -CHO ACV - CH2SO2N( CH3) 2 - CHO ACW

- (CH2) 2NHSO2H - CHO ACX ( CH2) 2NHSCRCH3 - CHO ACY - H

~CN_ACZ - (‘J—l?(‘(()\ NH2_ - CN__ADA (‘H?(Y()\ |( (‘HB) 2..-CN__ADB
CLORNSRST | N SRR NG o\ A
ADF - BRICCRCHG - -GN KEQG)QH&HHG@@BIH@I—BI | ON_ ADH -CHO
—(CH2) 2CCPCH3 —=Cr—ADI = u—z 2COPCH2CHR—CN—ADd
- (CHe&ECH3 -l - 20¢( »3CCRCH2CH3 - CNCHOL
CHZ%EHZ _ON__ADO %@%ﬁ@g& oN - Mo
ACL -C(O)(CH,);NHSO,CH; "~ -CHO
ACM -CH,CO,CH; -CHO
ACN -CH,CO,CH,CHs -CHO
ACO | «(CH,),CO;CH; -CHO
ACP -(CHy),CO>CH,CH3 -CHO
ACQ «(CHy):CO:CH; -CHO
ACR © -(CHz)3C0,CH,CH; ~ -CHO
ACS | (CHCOCH; -CHO
ACT | «(CH)4CO,CH,CH; CHO
ACU CH;SO;NH, -CHO
ACV - -CH,SO:N(CH;), | -CHO
ACW -(CH,),NHSO,H -CHO
- ACX -(CH2),NHSO,CH -CHO
ACY -H CN
ACZ -CH,C(O)NH, | CN
ADA | -CH,C(O)N(CHz), -CN
ADB | -C(O)CH,NHSO;CH; -CN
ADC «(CH,),C(O)NH, | -CN
ADD ~(CH),C(O)N(CHy), | -CN
ADE _C(O)(CH,),NHSO,CH; -CN
ADE  _CH;CO,CH; -CN
ADG -CH,CO,CH,CH; CN
ADH . «(CH,),CO,CHs CN
ADI ' (CH,),CO,CH,CH;3 -CN
ADJ A(CH.);COCH; CN
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- (CH2) 2NHSCRH - CN  ADQ - ( CH2) 2NHSCRCH3 - CN ADR - H
~CH3 ADS - CH2C(O)NH2 - CH3 ADT - CH2C(O) N( CH3) 2 - CH3
ADU - C( O) CH2NHSO2CH3 - CH3  ADV - (CH2) 2C(O) NH2 - CH3
ADW - (CH2) 2C(O) N(CH3) 2 - CH3 ADX - C( O) ( CH2) 2NHSCRCH3
-CH3 ADY CH2C02CH3 -CH3 ADZ - CHROORCH2CH3 - CH3 AEA
- (CH2) 200R2CH3 - CH3 AEB - (CH2) 200RCH2CH3 - CH3 AEC
(CH2) 3C02CH3 - CH3 AED - (CH2) 3CCRCH2CH3 - CH3  AEE

(CH2)-4CORCH3 - CH3 - AEF - ( CHR) 4CQRCH2( - CH3 __AEG
_CH2SEPKH? - CH3 |AEH CHRSTBNICHD)2 - H3 AEl  .oN
(CHR)-2NHSEPH—EHT—AEI—(-EHR) 2NHSERCH3--CH3—AEK—H
-C(OANBLCH3)  AEL CI—IZQC@zNEl@zCH(; 0) NH( CH3) AEM-CN 1
- CHZC[ O N(CH3) 2 5 C( O NH(CH3 21 A::N-"’U)CHZNHSOZCFB S
-0 ) Agd - (I ‘éa Hi( O NH(CH3) AW
- (CH) RS O N(CH3)[2 -C( O AEQ
- C(O)(THR) 2NHSOREH3 - O[T [ag AER | creocpcHN |
- SOAET) Ay CraGECG) X O T O) ARy
ADP (CH,);NHSO,H -CN
ADQ " ~(CH);NHSO,CHs -CN
ADR : -H -CH;
ADS -CH,C(O)NH, -CH;
ADT -CH,C(O)N(CHs), -CH;
ADU -C(O)CH,NHSO,CH,  -CH;
ADV ‘ ~(CH3),C(O)NH, -CH;
ADW ' -(CH2):C(O)N(CH3)» | -CH;
ADX - -C(O)(CH,);NHSO,CHj -CHs
ADY | -CH,CO,CH, - -CH; |
ADZ -CH,CO,CH,CHj -CH;
AEA -(CH,),CO,CH, -CH;
AEB -(CH2)2CO;CH,CH; -CH;
AEC - «(CH;,);CO,CHs -CH3
AED -(CH,);CO,CH;CH; -CH;
AEE -(CH,)4CO,CH; -CHs
AFF | «(CHp)4CO,CH,CH; -CHj
AEG -CH,SO;NH,  -CH;
AEH -CH,SO,N(CHs), -CH;
AEI -(CH2),NHSO,H -CH;
AEJ . {(CH,),NHSO,CH; -CH,
AEK ‘H -C(O)NH(CHs)
AEL -CH,C(O)NH; -C(O)NH(CH3)
AEM -CH,C(O)N(CHs), : -C(O)NH(CHs)
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AEU - ( CH2) 2C02CH2CH3 - C( O) NH( CH3)
AEW ( CH2) 3CORCH2CH3 - C( O) NH( CH3)
AEY - ( CH2) 4CO2CH2CH3

- C( O) NH( CH3)
- (CH2) 400RCH3 -
- (O NH( GH3)

- CH2SO2N( CH3) 2 - C( O) NH( CH3)

- C(O) NH(CH3) ~ %

AFC

O NH( CH3)

AEZ - CH2SO2NH2 - C( O) NH( CH3)
- (CH2) 2NHSC2H
- (CH2) 2NHSORCH3 - C( O) NH( CH3)

AFB

AEV - (CH2) 3CO2CH3

AEX

AFA
AFD

“H -C(ON(CH3)2 AFE - CH2C(O)NH2 - C(O) N(CH3) 2 AFF

/\Ef" f‘/ ('\\

CHNHSORCH3

CHAC(-OV N CLRN ')
A\ M W/ B W oy <o

CL-O) ]\I/ (‘LIQ\ 2
AT M=

-C(OAERH3) 2 AFH - ( W)QH{PQIBBHJHQ O |N( CH3)- C(OPATICHS)
—(CH2 ) 2O NCEH3 T2 \,\U AR
- C( O4EPR) 2NHSO2 €H3 éj)lﬁ(@my% AFK |- CH2 Ce2(RVH(ClHs)
(OBt - Of O NUEHBES ORKGH:pr2) 2R CHB@RI(CH)
N et o g
Gope)2 AT (CeeRes -0 N Gegit)
- (O AEEHB) 2 2 " AFD - M %@ﬁ%ﬁmq 0 [ﬂ( CH3) 2C(YNYI(CHs)
AR N O ot OO
AEU -(CH3),CO,CH,CH; ~-C(O)NH{(CHs)
AEV -(CH,);CO,CH3 -C(O)NH(CH3)
AEW - {(CH,);CO,CH,CH; ~C(O)NH(CH3)
AEX -(CH3)sCO,CH3 -C(O)NH(CHs3)
AEY -(CH);CO,CH,CH; ~C(O)NH(CH3)
AEZ ~ -CHpSO;NH, -C(O)NH(CH3)
AFA -CH,S0,N(CH;3), ~C(O)NH(CH3)
AFB -(CH,),NHSO.H ~C(O)NH(CH5)
AFC -(CH,),NHSO,CHj -C(O)NH(CH3)
AFD -H -C(O)N(CHs),
AFE -CH,C(O)NH, -C(O)N(CH3),
AFF -CH,C(O)N(CHs), -C(O)N(CHg)z
AFG -C(O)CH,NHSO,CH3 -C(O)N(CHz),
AFH -(CHz),C(O)NH, -C(O)N(CHs),
AFI -(CH,),C(O)N(CH3), -C(O)N(CHs),
AF]J -C(O)(CH,),NHSO,CH; -C(O)N(CHz),
AFK -CH,CO,CH; -C(O)N(CHz),
AFL -CH,CO,CH,CH; -C(O)N(CH),
AFM -(CH2),CO,CH; -C(O)N(CH3),
AFN ~(CH2),CO2CH,CH3 -C(O)N(CH3),
AFO -(CH,)3CO,CH; -C(O)N(CHa),
AFP ~(CH,);CO,CH,CHj -C(O)N(CHz),
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AFX -CH2C(O)NH2 1Of “--\  -C N% N-CH3 AFY
“CH2C(ON(CH3)2 0 -C NN-CH3 AFZ C( O CH2NHSO2CH3

/--\ 11 -G NN -CH3 AGA -(CH2)2C(ONH2 0 ~-~ -C\-
-CH3 AGB - (CH2)2C(O N(CH3)2 0 -C- N% N-CH3 AGC
-C(O) (CH2) 2NHSO2CH3 O ~-~ -G N% -CH3  AGD - CH2C2CH3 O
-CGNJ NCH3 AGE -CH2CO2CH2CH3 O/ -~ -C N-CH3 AGF
(CH2) 2C02CH3 O /-\ -C \--/AGG - (CH2) 2C2CH2CH3 0 , r
S NW%——CH3 23 -AGH-(CHY3CARCH3 0 /--" -C N%.-CH3
AG - ABR) 3CO2CHACH3 o-qCH2)4c<§;0H3J O3] AQJ “COIN(CHs)y
=(CH2) 4CRCH3 O jr—+—C—NECH—ASK—(EH2 42 cH2eH3 -0
-C- NvARRCHZ  AGL CFIZ'@IMO@CHzcﬁs - Ci\ - - / N-CIGBONACHE),
i S R 5
-CH>80,NH; -C(O)N(CH3),
AFT -CH,SO,;N(CH:), ~C(O)N(CH3),
AFU «(CH,),NHSOH -C(O)N(CH3),
AFV ' -(CH,),NHSO,CH3 -C(O)N(CH3),
A o —E—N N--CH
NIV AR
AFX -CH,C(O)NH; ' , |C3 7\
~-C—N  N—CHj
o/
AFY -CH,C(O)N(CHs), D\
—C~N  N—CHj
| _/
AFZ ~C(O)CH,;NHSO,CH; QI
~—C—N  N—CHj
| ./
AGA -(CHg)ZC(O)NH; _@.N /—\ e
/s
AGB -(CH»),C(O)N(CHs), b/ \
—C—N  N—CHj
| n_/
AGC -C(0)(CH2),NHSO,CH; —E{:—~N/_\ o
\ PRI
AGD -CH,CO,CHj O\
—C—N  N—CHj
_ _ _/
AGE o -CH,CO,CH,CH; N /——\N o
AN ARR
AGF -(CH,),CO,CH; g y /\ o
/O
AGG -(CH,),CO,CH,CH; QI
—C—N  N—CHj
./
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AGN - (CH2) 2NHSO2H 0 /-~ -C- N% N-CH3  AGO
- (CH2) 2NHSCRCH3 0 ,,---~ -C \N-CH3 AGP -HO -GN

AGQ -CH2C(ONH2 0 -C/\-~/\  -N)
O-1 11 -GN)
-(CH2) 2C(ONH2 0 -Cr-\-N. )
\~ 11 -GN
- CH2ORCH3 O -C/r-\/

AGR - CH2C( O) N( CH3) 2
AGS - C(O) CH2NHSO2CH3 0 -CD ~J-N AGT
AGU - (CH2) 2C(O)N(CH3)2 O

24 AGV - C(O) (CH2) 2NHSORCH3 -CG-N_ ) ~ AGW

“N) -0\

AGX - CH2CORCH2CH3 0

C Nyl AGY - (CH2)2CORCH3 0 11 -C-N
AGH -(CH;);CO,CH; n /7 \
—C~N  N—CHj
../
AGI ‘(CH2)3C02CH2CH3 ] VAR
—C—N N—CHg
AQGJ -(CH,)4CO,CH; (l? -
' —C—N N_CH3
AGK -(CH2)4CO,CH,CH;, it
—C—N  N—CHj
AGL -CH,SO0,NH, 9
—C—N N—CHjs
AGM -CH;SO0:N(CHs), 9
| —C—N  N—CHj
AGN ~(CHy),NHSOH ARy
—C—N  N—CHjg
\_/
AGO -(CHz),NHSO,CHj g M\
—C~N  N—CHjg
\.../
AGP -H Q.
—C-N )
AGQ -CH,C(O)NH, Q
—C=N )
" AGR ~CH,C(O)N(CHs), Q
—C—N )
AGS -C(O)CH,NHSO,CH; Q
—C-N )
AGT. -(CH),C(O)NH, 1
—C—N )
AGU -(CH;LC(O)N(CH3)2
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AGZ - (CH2) 2002CH2CH3 0 -C,Q\/ -N) AHA - (CH2) 3CCRCH3
0/f \ -CN) AHB -(CH2)30RCH2CH3 0 ~/ -G ND AHC
(CH2) 4C02CH3 O ~\ -G N ) AHD - (CH2) 4CCRCH2CH3 0 ~1\
“CGN) AHE -CH2S2NH2 0 ~/\ -GN )  AHF
SCH2S2N(CH3)2 0 -C/,-/ -N) ~J\ AHG - ( CH2) 2NHSC2H
011 -GN) AHH -(CH2)2NHSORCH3 O -C/,-/ -N) AHI
“HO -GN, -25 AHJ -CH2Q(ONH2 0 /~ -GN, AHK

- CHPC(O)N(CHR) 2 Q. _AHL - C(O) CHONHSCQPCH3 0 [~ -GN

AGV . -C(O}CHz),NHSO,CHj g
—C—N )
AGW -CH,CO,CH; ‘ 9
: —C—N_ )
AGX -CH,CO,CH,CHj; 9
~—C~—N )
AGY -(CH,);CO,CH3 g :
| N —C—N )
AGZ ) -(CHz)gCOzCHzCHj iCI) :
_ : ~—C—N >

AHA -(CH,);CO,CH;3 7 Q
: —C—N )

AHB «(CH,);CO,CH,CH; Q /\—_—>

AHC ~(CH3)4CO,CHj3 ﬁ
—C—N )

AHD (CH;)4COCHCH; o < )

| —C—N

AHE -CH,SO,NH, 9
—C—N )

AHE _CH,SO;N(CHy), f
—C—N )

AHG | «(CH,),NHSO,H | 0
- —C—N )

AHH ~(CH,),NHSO,CH; 0
—C—N )

AHI H 0 ,
H -~
C"NO
/
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AHM - (CH2) 2C(ONH2 0 /~ -C-N, | AHN
-(CH2) 2C(O N(CH3)2 O AHO - C( O) ( CH2) 2NHSCRCH3 0 / ~

-GN, J AHP -CH2CRCH3 0 /> -CN, _ ~ AHQ
- CH2OR2CH2CH3 O - C-N AHR - (CH2) 2002CH3 0 -C- AHS
- (CH2) 2C02CH2CH3 O NI -C T (CH2)3C02CH3 0 -1z 0\
AHU - (CH2) 3CCRCH2CH3 - C-N | AHV - (CH2) 4CCR2CH3 0 -C-N
| AHW - (CH2) 4CORCH2CH3 0 -C-N | -26 AHX - CH2SO2NH2 0
c-N=AHY - CH2SORN(CH3)2 O AHZ - (CHR2)2NHSCPH 0 -C-ly
Al A -AH¥H2) 2NHSO2CH3 O [OH,GROWH; Al B|-H 0 ~_ﬁ_ /=
N
AHK -CH,C(O)N(CH;): _8“ /s
C-N_
AHL -C(O)CH,NHSO,CH; Qs
. —CN_|
AHM ~(CH2).C(O)NH, 0~
mc—NO
—
AHN -(CHo),C(O)N(CH:), 0/~
—C—N
—
AHO | -C(OXCH,),NHSO,CH; 9
—C—N_ |
=
AHP -CH,CO,CH; Qe
| TN
AHQ -CH,CO,CH,CHj Q-
—C—N
\C—
AHR | -(CH),CO;CH ___‘,? /=
CN_
AHS ~(CHz)2CO,CH,CH 9
....._C_
—
AHT ~(CH,);CO,CH; D~
AHU ~(CH3);CO,CH,CH; D~
—C-N_|
AHV | ~(CH,)4CO;CH; YA
AHW -(CH;)4CO,CH,CH; 9~
L
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-GN O Al C CH2C(O) NH2 / -\
-CH2C(O)N(CH3)2 0 , ,
G 0 O AIF -(CH2)2C(O NH2 /- -\
- (CH2) 2C(O) N(CH3) 2 /- -\

-G
11 -GNOAH

11 -GNOv AD
~ -CNO AE-C0O CH2NHSC2CH3
VO AlG

C(O) (CH2) 2NHSO2CH3 0 n -GN O Al |l -CH2CORCH3 /- -\

-GN O AU CH2CO2CH2CH3 O /- -\

(CH2) 2C02CH3 O / -\

-GN O AK

-CNO -27 AIL (CH2)2C2CH2CH3 O

11/-\ -CNO AM-(CH)3CRCH3 O -\ __CNOQ AN
- ( CH2R8B02CH2CHB (0 - G N-CH $OMH( CH2) 40CRCH3 O®- N Q_
AP (CH2) 4CO2CH2QH3 1O f--1 i e
—
AHY -CH;S0:N(CH;), _ﬁ =
CN_|
AHZ -(CH,);NHSO;H Q=
AJA ~(CH,),NHSO,CH3 O e
—C-N_| -
AIB H mgCQMN r-—\o
./
AlC -CH,C(O)NH, VanN
AID -CH,C(O)N(CHs), QM
—C—N ©
./
AIE -C(0)CH,NHSO,CH; _g-_{—\o
_/
ATF -(CH,),C(O)NH, i N/—\O
__/
AIG ~(CHy),C(O)N(CHs), “_',é’ VanW
ATH ~C(0)(CH2)_2NHSOZCH3 g N/—\O
' __/
ATl -CH,CO,CHs —g—N/_\o
__/
Al -CH,CO,CH,CH; wg-—wf—-\o
n_/
AIK -(CH),CO,CH3 gc? N/——\O
_/
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-CNO AQ-CH2SG2NH2 0 -GN O AR -CH2SG2N(CH3) 2 |\

11 -GNO AIS

( CH2) 2NHSCRGH3 / - -\

- (CH2) 3NHSCR2H - CHO  Al'Y

-(CH2) 2NHSQR2H O , , - - ~

-CNJ AT

-CV AU (CH2)3NHSOR2H -H AlV
( CH2) 3NHSC2H - C(O) NH2 Al W ( CH2) 3NHSO2H - CO2CH3 Al X

- (CH2) 3NHSC2H -CN AM

(CH2) 3NHSCRH - CH3  AJA ( CH2) 3NHSCRH - C(O) NHCH3 AJB
- (CH2) 3NHSOR2H - C(O) N(CH3) 2 ~ AJC ( CH2) 3NHSOR2H 11 /- -\

-G NN-CH3 -28 AID - (CH?) 3NHSOPH 0 -C—N\ AIE
- (CHZAANHSO2H 0 | AJF_(CRHRCehUBGRH, 0 /-t O N--
The present inveption further enconpagses c ds
having the formufa (1b) NNN Art -NN\G Ar
L2\ ~
[N A
/ -(CH3);CO,CHj l { /\
—C—-N O
./
AIN {CH,):CO,CH,CH; QM
—C-N O
.../
AIO ~(CHZ)4CO,CH3 QO
—C—~N O
n_/
AP -(CH,)4CO,CH,CH; 9\
—C—N. O
S
AIQ ~CH,S0,NH, o /\
—C-N O
S/
AIR -CH,SO,N(CH3), 9 7\
—C-N O
S/
AIS «CH,),NHSO;H i N/-\O
A—4
AIT «(CH,),NHSO,CHj Q™
~—C~N O
ATU -(CH,):NHSO,H -H
AV ~(CHy)sNHSOH -C(O)NH,
ATW - ~(CHz);NHSO-H -CO,CH;
AIX ~(CH);NHSO,H -CHO
ALY -(CH,);NHSOH ~CN
AlZ ~CH,);NHSO.H. -CH;
AJA -(CH,);NHSO,H -C(O)NHCH3
AJB -(CH,);NHSO,H  _C(O)N(CH3),
AJC -(CH2):NHSO,H G
—C—N  N—CHgj
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5 (I'b) and pharnmaceutically acceptable salts thereof,

wherein Arl , Ar2, RI-R3, G m p and gq are as

defi ned above. In one enbodi nent, the

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

(I'b) .are those wherein Gis H 10 In one enbodi nent,

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

formula (Ib) are those wherein G = -L(CH)nC(O OR4. In
odi

enre—erbodiren u’ t-he 4 Tetrazolvl—4 nha \/I pl parr di-ne

Conmpodd®s of for|mul a ((Cm)gMozmse wher ei n GR—
-L(CH2) 1O OR4 gnd L = -C(O - . In ong embodi
the 4-Tetrazol yl -|4- phenyl pi peri di ne Cofrpounds of

fornul a (D) are those wWherein G Lru—u —C(OORg and ¢
= -SO?“aJ Bor - J I'n oﬂ@%ﬁ%@nt t he % \_
4- Tetrazol yl - 4 phenyl pi peri di ne Corrpouwds of —‘fGrr
erein.G = -L(CH2).C(O OR4 _and R4

I n ongjgnbodi ment}, the 4 | - 4- phenyl prq;)err ipe
Compounds of forjmul a (( are t ose vvherer n_"_q:
-L(CH2) " C(O)CR4 and R4:-CI Cl O al ky| . I oHe /
efrbodtrent—the Tet-razeyH—4—phenytp per: d: Re

Compounds of forrmula (Ib) are those wherein G =
L(CH2) , ©h&pfdséntaieéntidn farthiel Bidofdpmbsts 8bdipdunds havdls IR formula
one enbodi hent, the 4-Tetrazol yl-4-phenyl pi per I ne
(Ib)Corrpounds of formula (Ib) are those wherein G =
-L(CH2)" C(OOR4 and R4 = -CH2NH( G -C4 al kyl) or
-CH2N(C1- 4 al kyl ) 2. I n anot her odi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne\'\Co ounds of 5
formula (Ib) are those whefel < (CL-C5
al kyl ene) R5. | n Afmgt h ' G he _
4- Tetrazol yl - 4-ph pi pert czﬁn s of formula
(I'b) are those vierelRh G = - R5_J I'n%8not her
enbodi ment, the 4-Tetrazol yl - 42Ph nyI pi peri di ne
Compounds of formula (IDb) ﬁ%e those wherein G =
-(CH2) 2-R5. 10 I n anot her e( di ment, the '
4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of fornula
and ghaphacevticallyorseentiide sdlts tiBreof; WEHRIBARS Arh,R;eRGher, p and q are as

deﬁuégbﬁgdl ment, the 4-Tetrazolyl-4-phenyl pi peridi ne

\fhds of ‘formula (Ib) are those wherein G =

- (CH2) 41ftne eh[boﬂﬁﬂéﬂﬂ,%e TIN5 2L T h&rﬂ@plpendme Compounds of
4- Tetrazol yl - phenyII_rl)l peri di ne Corrpoun s of

~ formula (Ib) are those wherein G 1s

In one embodiment, the 4-Tetrazolyl-4-pheny1piperidine Compounds of
formula (Ib) are those wherein G = -L(CH,),C(O)OR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CH2),C(O)OR4 and L.= -C(0)-.

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

~ formula (Ib) are those wherein G = -L(CH3),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)OR, and Ry =H.

In one embodiment, the 4-Tetrazolyl- 4—pheny1p1pend1ne Compounds of
formula (Ib) are those wherein G = -L(CH3),C(O)OR4 and Ry = -C;-C)g alkyl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -L(CHg)n-C(O)OR4 and Ry = ~CH,0(Cy-C, alkyl).
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15 formula (Ib) are those wherein G = -(CH2)5-R5. In

one enbodi nent, the 4-Tetrazolyl -4-phenyl pi peridi ne

Compounds of forrmula (Ib) are those wherein G=

-(Ad-C5 al kyl ene) COOR4. I n one enbodi nent, the

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

(I'b) are thosewherein G = -CH2-COOR4. 20 In one

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

Compounds of forrmula (lIb) are those wherein G =

- ( CH2) 25 (relet pll PR AL

4-Tetr gl-?ol yl - é}f Ogﬁ%‘%sﬁ%feggﬁ di ne L&gﬁ&gl})n%mdu%e Co Qounds of

formglalf}b) aresthb$roskervingd ei HLG%)&(OBQRSW QHaNbEhj@I-Q alkyl) or

nhodi n , the 4-Tetrazolyl -4-phenyl pi peri di ne
'CHZ%%%)M 25 formula (I b) are those wherein G =
- ( CH2) 4 GRoIRAY erhﬁod?ﬁ@n@ﬂfé@"[%l&oﬁ— dhs)lpendln? mﬁ)ounds of
4- Tetrazol yl - 4- phenyl pi peri di ne of

formyglp ib) arethoseoskervih €l €i (CECs alkyRiHR)RG- COO?4 In o n e

enmbodi t he A-Tetrazo l, pi erld

Conpourheer Gabariian figy bl iR FioeRoES Compounds of
fonnulh(ﬂﬁla@tﬂgﬁ@meﬁi}_ : ’R4. 30 I n one enbodi nent,

the 4-Tetrazol yl - 4- pheny pl peri di ne Conpounds of

f or mul dn(@nhpthenensbadimens, thed Bétrazalyl-4-pheaylpipidiRs Camgomids of
‘ _ iC NH( Cl-&A4 al kyl), or
fonnﬂ@(@ Rﬁ%ﬁ%@ﬂ%ﬂbé CHehRs one enbodi ment, the

4-Tetr %%chleﬂexﬂmjaﬂ, &%W—'ﬂéﬁ&o@ﬁ%’ﬁﬂ@%ﬂﬁp@ﬁdm@ EbMpbands of

(I'b) are those wherein Gis -L and its =
formulg N&mthomlnlﬁﬁ&(cklh)&ﬂs) or - SOZN( Cl-C4 al kyl) 2.

Compourienger Sl e e erp@vitsbatiiaruhe Eoppottts o

'formulh lﬂa%)thﬁ%vﬂ[@mﬁ@w-ﬂm.- I'n one enbodi ment~ the

etrazol yl - 4-phenyl pi peri di ne Conpounds of farmula

( | b) arfs apeibereeninditaen, BeidsTettazlg-phRsylpineridineCompounds of

‘ di the
fm‘ﬁ%@ ?rfzdé rel”?r?yl@&i%?ﬁl ne Conpounds of fornula

(I'b) ang oha @ﬁﬁodi/ﬁﬁhﬁtﬂb @rbﬁazolyi(zﬁghl%hﬂzllﬁ{peﬁaﬂlebmnpoﬁ% of
or -SO-i 10 In one embodi nment ,

formula {B) prgAbesgiwhergin & |- pEs N&vhee)@&%unds of fornula
the 4 FehSSafotBEhERE Srsrdontd ﬂ%‘ﬁiﬂ'@ oo R feotthas of
formdlo(byhe tﬁdd@)wl&r@n G@SEJHMCG{DQRQ p =
In one embodiment, the 4—Tetraiolyl~4~pheny1pipelidine Compounds of
formula (Ib) are those wherein G = -(CH;);-COOR4.
In one embodiment, the 4-Tetrazolyl—4—phény1piperidine Compounds of

formula (Ib) are those wherein G = -(CHy)3-COORy. .

In one embodiment, the 4-Tetrazolyl-t}-phenylplpendme Compounds of
formula (Ib) are those wherein G = -(CH,)4-COORj.

In one embodiment, the 4—Tetrazoly1 -4-phenylpiperidine Compounds of
formula (Ib) are those wherein G = -(CHz)s-COOR4.

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

: annula (Ib) are those wherein G is -L-(CHz)uRs and Rs = ~-NHSOzR4.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G is -L~(CHy)Rs and Rs = ~C(O)NH,, —C(O)NHOH
—C(O)NH(CI-C4 alkyl), or -C(O)N(C-C4 alkyl),.
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I n anot her enbodi nent, the

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

formula (1 b) are those wherein p = 1 and the carbon

atomto which R3 is attached is in the

(R -configuration. In another enbodi nent, the

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

(I'b) are those wherein p = 1 and the carbon atomto

which R3 is attached is in the (S)-configuration. 20

| n_anot RiesnemkdinBR!

4-Tetrazol yl - phlgﬁf% %Fggﬁtﬁfz %lgl %grl%g%jﬁl%lgmdme Com}] r?w ds of
formpiaffb)are ﬂmﬁ@wéemhreﬁes AL CH:) IR cand B3=i S 028, CSQINGHC1-Cy

alkyh {@éﬁ?yﬁm&ﬁ‘ahgﬁ;f pi |to2$i di ne Conpounds of formula

(1'b) ar m édenthodhiféft] Me P-FetrhzAPH4BRetylpip&iifine LBmpounds of
anot her enbodi nent, the

formylay(@)rage 6109¢ wherpme(aya ﬁrﬁ?dﬂz)dimd@np oNHRBOBE. 25
f I th
e i e BoBish iR e oG ol P Brdaperding (rppends.of

formiula (t&)ené ﬁibs@ﬁﬁérleﬂltmwm{cm)ms%am@r ceopodi ment, the
4-Tetrazol yl -4-p enyltgl peri1di ne Conpounds of fornul a .

(Ib) ark qm@g@omm. - Eetrazol R34-phenypperidinel Compounds of

RO A G T

4- Tet r amQinglenfhoBidesny, thé @qrehdzdlggcgﬁaﬂ@ig&maﬁe Cf)ﬁ’lbﬂ%tﬂc@ of
- (Ibhﬁare t hose wherein p al kyl', and
formplad Ity grabasewberein@ whi ch R3 is attached is in the (9

N A e R L

| fonnﬁla@b)&fﬁhbi&ﬁl@crﬂh@ffﬂﬂ p=1 R3is -CH3, and the

carbon atomto which R3 is attached is in the ()
conf i guRARPHAL embpcbwgnteMﬁwplyﬂﬂ@henylplpendme Compounds of
ou
form?l' T%E fageztfl%;%e)wlgerrgem hos gﬁ@ éarcglrbr?% a??m WF]H:% C‘;ﬁ ds af?ached is in the

(R)-confgditicant , t he 4-Tetrazol yl - 4- phenyl pi peri di ne
Compounds of formula (I.b) are those wherein m= 0. In

one e nb[B&Pﬂ‘@Fﬁ embqeimantytedabelr a}PIYHmh@nxlpmepémﬁ @ompounds of

o TRAURR Sy G 1464 B AR, MIGLT, D Mg

(S)—cﬁtﬁgnmtmis of formula (1b) are those V\,herel n m= 0,

and one enbodl msnt t he A '
4- Tet r eIESP er45 tragolehfibgnypipsridine Compounds of

formula (Ib) are those whereinp =1 and R3 is -C;V-Cg alkyl.

In another embodiment, the 4-Tetrazoiyl-4—phenylp1pendme Compounds of
formula (Ib) are those wherein p = 1 and R3 is -CHa.

In another embodiment, the 4-Tetrazo1y1—4—phenylpipeﬁdine Compounds of

formula (Ib) are those wherein p=1, R:._; is ~C4-Cs 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. ' ,

' In another embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those whereinp =1, R3 is - C1-03 alkyl, and the carbon atom to which R3 is

attached is in the (8) conﬁgurat:lon _
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formula (I b) are those wherein m=1 and p = 0. In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of 15 formula (I b) are those wherein m= 0,
and g = 0. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(I'b) are those wherein m= 1 and g = 0. In one

enbodi ment, the 4-Tetrazol yl - 4-phenyl pi peri di ne
Compounds of formula (Ib) are those wherein m= 0, p

=0 (o] Mol
4- Te??azol y%%ﬁgﬁwﬂ?g&?? Og%%lbér?g@lpefndn} uﬂds of

. fom@ed)[b)earet}toh@whem{w eilpRpis=CH3, mdthé cza'hoh atom 0. w}hch Rmﬁ:

0 Tetrazol yl - 4- phenyl pi peri di ne
att-ac&% H“g’s(gb?on &F4iPPa (1b) are those wherein R2 is
-Br, - %F%Wq_ d FH(]%
4-Tetr gtzno nf I mﬁ%ﬁ%‘% ﬂé)%g?? I ne %ﬁg{ﬁﬂrp © Co&zp ounds of
fommbr(ﬂibjlaae(hbbe)whmeutche@e wherein R2 is -Q(Cl-C3 alkyl).
In one nbodl th etrazoly hen iperidi
Conpoun bl Aoy S5 b e BT R Fompunds of

fomuﬂj(iﬁﬁr@‘h%yé whét@nﬁﬁ& @nbodi nent, the
etrazol yl - 4- phenyl pi peri di ne Conpounds of formula

(1b) arbl aneestbodieentj the RY ctrazel jN-{-Glier@Bpipérikdihd Compounds of
p i\l(@ al k%hng 30 I n one enbodi nent, the :
ormyla{IR) arc tho iRy {pl peri di ne Conpounds of fornula

(1b) arg dnl@%ﬂm\aﬁﬂéxﬁ,l tHe B3rerizol M—phéHXl ﬂéndn‘i’é Coipo xgé%

I n"one enbodi nent, the 4-Tetrazol yl phenyl pi pe
formm@;fﬂﬁ@m&msﬁw}gmipm&r(éanﬁpgewherel n RBis -QCl-C3

L) oot B Brermt - tabens nipeidite Compads of

 formblaib) AFSthbSOS RerdiiGh & Narfdd +9. - C1 - G al kyl . 5 1n one

enbodi ment, the 4-Tetrazol yl -4-phenyl pi peri di ne
Conpou N fembodinpant, dh¢ i etrazadylthpbanylghiperisline G3mpeunds of

C3,al kyl)2. |
formyRiiricto® Werinth =0 agdi 505 Sonal ot nert di ne
Conpourigonefembbaimask ahé hmetxai&yltztl XM}E@&@I& EmpSunlds of
en

I'n one enbodi ment, the 4-Tetrazol yl - yl pi perl di ne
fonn@é&ﬂa@mboaﬁwhemnmrm qFB) are those wherein Rl is

C(C(O§)) N(N °Bi%‘(rﬁ9?<’y‘n’8"‘é“ 5 qﬁgﬂéﬂéﬁl}%ﬁ%ﬁéﬂe Compounds of

. _'formdla‘(m) a&aﬁbsdwlferahemyelqupmmme @onpounds of
20
_formula (Ib) are those whereinm=1,p=0and q=0.

In one embodiment, the 4—Tetrazolyl—4—pheny1p1pendme Compounds of

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—phenylplpendme Compounds of
fonnula (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;-C; alkyl.

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

formula (Ib) are those wherein R; is -NH(C;-C;s alkyl) or -N(C;-C3 alkyl),.

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

' fqrmulé (Ib) are those wherein Rj is -Br, -Cl, -1, or-F.
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formylp Gib) arcdhoseerain B s

formula (Ib) are those wherein Rl is -C(ON(CH3)2. In
one enbodi nent, the 4-Tetrazolyl -4-phenyl pi peridi ne
Compounds of 15 formula (I b) are those wherein Rl is
-C(ON(CH2CH3) 2. I n one enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formula
(I b) are those. wherein Rl is -C(ONHCH3. In one
enbodi ment, the 4-Tetrazol yl - 4-phenyl pi peri di ne
Compounds of forrmula (lIb) are those wherein Rl is

- O N%Qﬂ%@hﬁ:)odm;’&t lthe 2TR25HDA Cgﬁéﬁylplﬁéaﬂme Compounds of (Tb)
4-Tetrazol yl - phenyl pi peridine ounds of fornula

are ﬂ(qsg)whg:fe@ Rhss@(in€s alksDRl is - Cw?4 In one

enbodi e.A-Tetsra er.i di ne
 ConpourionsmBpatdhE i et LR R dies Goinpaunds of
formule!((®) afdthegbeww‘@iadw@rmrc; ]. _
4- Tetrazol yl phenyl pi peri di ne Conpounds of 25
f or mul aln(qns)endvpélmqnbége il etregolyl /-phenylp@eriding Comepounds of

fﬂﬂn‘?}oq‘ﬁ%gu nds %gﬁrﬁ?-rﬁt%[ﬁg; yé’r Zﬁhﬁﬂ ﬁ@ﬁ&gé‘?{ bF{I i's

-(Cl - C‘En@nlﬂéhﬂaodlhféngmlﬁh fTeRsliong L CI(D) eh?!fnpendme Compounds of
4-Tetrazol yl - 4- phenyl F{I peri di ne npounds of fornmula
is -330/{CH)r 1O ~1 -CN

Srrtc)) oé |1rren %oﬁﬁne&:ﬁf@é 3 %&0 l' R eﬁﬁg}%’é‘ﬁ ng. Gompounds of

form#la n(rm urectBosef whereih Ry lie-C(OYNERT @@N&BM@(@)NH@CI—@ alkyl), or

%cloalkyl I n one enbodi nent,
"C(O)N(fetq:f# l-4 phenyl pi peri di ne Corrpounds of 5

napnt ha on8 ReRb et S KRB ERI drinen Mo BRB8 e Compnupgs of

- fonnﬁlh@fb%ar‘é&hﬁs&&ﬂieyémihmwm(mi di ne Conpounds of

formula ( are.those wherein Are is -(5- to

7- rrerrbéFé’H? eﬁ'@?‘@?’@ﬁ?’ yhe 4 ﬁtr@ﬁbylwénﬂ@aylnﬁwfldmp [f@mpounds of

. ds of f I
o B RO e Wt oneor

are t ose
nor e Ringnhe H:pbodlikﬁnﬂ theohTetearbdi4rphihylpipetidine Compounds of
eridi ne Compounds of fornula

- Tet Iyl - 4- |
forfmﬁf‘ éﬁ) rﬁ%ﬁ?ﬁ%&%@“ﬁlﬁg‘é "r% &?]gﬂpghphenyl napht hyl ,
thryl
70 i ARIRER 0.1 N GIARH b oo

-formula (Ib) are those wherein R; is —C(O)NH(CHZ_CH;.;)

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein Ry is -COOR4.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

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

In one embodlment the 4-Tetrazolyl- 4-phenyip1pend1ne Compounds of
formula (Ib) are those wherein R; is -CN.

In one embodiment, the 4-Tefrazolyl-4-phenylpiperidine Compounds of
formula (fb) are those wherein Kl is ~(Cy-Cy alkyl).

In one embodiment, the 4-Tetrazolyl-4-phenylpipéridine Compounds.of

.formula (Ib) are those wherein R; is
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formuted I) are those Shedem Ands e(ﬁbmcﬂ nmnﬂ:preﬂhheteroaryl

formula (I b) are those wherein Are is -(5- to
7-menbered) heteroaryl. In one enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 15
fornmula (I b) are those wherein Ar2 is substituted with
one or nore R2 groups. In one enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formnula
(I'b) are those wherein Art and Are are phenyl. In one
enbodi nent, the 4-Tetr @I | - 4- phenyl pi peri di ne
Compounds of forrula Jrare those wherein Art is
cydDoh . ZOlJlgH] e odi ment g t he 0
kazolyl r4- phenylsj peri di ne gfqn ds of M of mul
(Ib ax yhos mhereln(Gmi)ls cycC 1 oand gr \I S /
phenyl. In one enbodi nent, the

4- Tet razol nyl |per| di ne Conpounds .of fornula
(1b) ar %F‘o“sféb%‘@% e &-Letazolyhd-nhenylpiperiding, Gempounds of

fornRMEPA) zﬁ%ﬁﬁose%@r K{‘-‘l i %3_{5%/%)5&0 nyl pi peri dine

Conmpounds of orrru a those wherein G = H,
and q =IOond mnbmlﬁnettbﬂld HFfﬁtttazollyhé—phenylmpendme Compounds of

o R R R RS ™

enbodi Mdne én*ilﬁ)d‘ﬁné_rﬁt ﬁl@égféﬁlazél he gyﬂ&lxy\%;] g@ﬁdlﬂé gﬁmpounds of

Compounds of fornula (I are th rein

d f I
(1 by o B ottt e Bt ot S PRPR IR e Copipbinds of
fonn?ilh%'leml are tHosORReRIHAH 'Immmiéaewlth one or more R o grogps.

t'razol yl - 4- phenyl pi peri di ne Conpounds
(1 b) ar brereasebodiment the Q}'Eetnalzolpl 4-phenydpigeridire Compourmls of

4- Tetr I er| di.ne
f"“"&@iﬁ@&ﬁ‘agmé"r Shergin K. Py 2Ryl oo or Bty
= 0, ang 6ﬁe-enﬂ>odlrﬂer@rtﬁe Ql!i%‘ﬁtél?!n rﬁ.@mpendme Comlpounds of
4- Tetrazol yl - phenyl pi peridine Conpoun s of

fonnmatgb)aqr@tuoh@gbew@ 18 -G~ to Hmemberd) haﬂed)anyl.- 1. In one

nmbodi Tet -
Compountismbpgear 4 Yo P Lo Py bubiidite fimeoundsor
formBla¥TH) aréhd s N hereMOA HiLsuBERuRIISH one dF nRE RS :?iﬁiil-‘sne nt,
- the 4-Tetrazolyl -4- pheny i peridi ne Conpounds Of

f or nmul ahl(qm)en&nOélmmébc tremiylei-phmylmpmc@ne Gomp@unds of

o one iyment
form%’l raz é‘ﬁ’n%ﬁ f}é’rargpﬁ%“ ?:onpounds of fornula

(1 b) arg dnla@ﬁﬁmuﬁwerne,lme £ Tetrlkol{-4phenythiperfline®O6npinds of
formula (Ib) are those wherein Ar, is cyclohexyl.
In one embodiment, the 4~Tetrazoly1—4—phenylpipeﬂdine Compounds of
formula (Ib) are ﬂaose wherein Ary is cyclohexyl and Ar, is phenyl.
| In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula ab) are those wherein G =H, and p = 0. '
In one embodiment, the 4—Tetrazo‘ly1—4—pheny1piperidine Compounds of

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

-34 -



10

15

20

925

15 I n one enbodi nent, the

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

(I'b) are those wherein G=H, p =0, g =0, and Art

and Are are phenyl. In one enbodi ment, the

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

(I b) are those wherein G=H p =0, q =0, m= 0, and

Ari and Are are phenyl. |In one enbodinment, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 20

for mul a(dRlenbiogich ¥ S8e WRL Sl G- Phéylpetidbhe Corpbndoe

=1, and Arl and Art ‘are phenyl" [ dstrative
formylaKByrase dlogd Wherphéﬁlvlfhlmérﬁrdam@ﬁmﬂ@mmyh of fornul a

and pnaeetieifhd Rkl Ll Cossodis o

£ ol Co d N.: G RI:
el o 1

OpNmetesibpdingent, BT Mfﬁﬁﬂﬂ@ﬂ#ﬁﬁ&ﬁ@@mthf

oot b Rest i HEBARAN O E

wwﬁ%@%ﬁlboﬂimeﬁﬁhw nghpe%ﬁiﬁe Compounds of
(CHR) 2CCRCHRCH - H BAL - ( CH2) 3

-ﬁmmnbdﬂnﬁsﬂmaﬁﬂwsmgnGH=Hym$Oﬁﬁ@ynEQQCHB H BAO

( CHZ) Eﬁﬁl’g_ﬁlﬁlent, tlllgeAJJ?-Tefg-:'la_chEcI)—Zt{>I |_Eenyﬁ)llp Bége Compdunds of
fonnula (Ib) are those wherein G=H, p =0, 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,q=0,and m = 0.
In one embodiment, the 4—Tetrazoly1~4-phenylp1per1d1ne Compounds of

formula (Ib) are those wherein G = H, p=0,g=0,andm=1.

In one embodlment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ib) are those wherein G =_H, p=0, q=0, 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, q =0, m = 0, and Ar; and Ar; are phenyl.

In one embodiment, the 4-T etrazolyl~4—'pheny].pipeﬁdine Compounds of
formula (Ib) are those wherein G=H, p=0,¢=0, m =1, and Ar; and Ar, are phenyl.

Hlustrative 4-Tetrazolyl-4-phenylpiperidine Compoimnds of formula (Ib) have

the following structure:

and pharmaceutically acceptable salts thereof,

wherein G and R; are as follows:

Compound No.: - | G: Ry:

BAA -H -H
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BAR - (CH2) 2NHSC2H -H BAS - (CH2) 2NHSCRCH3 -H BAT -H
-C(O NH2 ~BAU - CH2C(O) NH2 - C(O) NH2  BAV

- CH2C(O) N(CH3) 2 - C(O) NH2  BAW - C( O) CH2NHSOR2CH3

“C(O NH2 BAX - (CH2) 2C(O)NH2 - C(O) NH2  BAY

- (CH2) 2C(O) N(CH3) 2 -C(O) NH2 BAZ - C( O) ( CH2) 2NHSCRCH3
(O NH2 BBA - CH2OORCH3 - C(O) NH2 BBB - CH2CORCH2CH3
-C(O NH2 BBC (CH2) 200R2CH3 - C(O) NH2 BBD

- (CH2) 2CPCHPCHE -C(ONH? =36 = -zzzzo-c----- BBE
- (CHBRBERCH3 - C(O) NH2 _ E?E(OW) 3C02CH2CH3 - O( @) NH2
BBG CLO-N ( GHR)-UCORCH2CH3

(L CHR\. ACOR CHR
\ A LI UL N

-C(OBMZ BBl - 0425024@122(:(001&3(0,\1&92 BBJ| - CH2SO2N(EHB) 2
—C(ONH2—BBK—(-€IH2) '"i"HSO'Zri SCO-NH2—BBt
CH@&NHSOZCHS - sﬁﬁﬁoeCchm BBN -H
-CH2 NHZ CUZJHB N{CH3) 2 CO2CH3 _BBP
- o OENHSO2 CH3 c:oz 2) )20 O) NH2 -
BBR -

) ! Cm)@&ﬁw?%acm% coeéhs

BBU Q;@COQCHzc:H

B - SRHSH,),NHS O,CH;

BAH | -CH;CO,CH; -H
BAI -CH,CO,CH,CH; H
BAJ (CH2),CO,CH; H
BAK (CH2),CO,CH,CH; H
BAL ~(CH);CO;CH; H
BAM -(CH2;:CO;CH,CHj H
BAN | {(CH)COCH; H
BAO «(CH2)4CO,CH,CH; H
BAP -CH,SO;NH; Ho
'BAQ ~CH,SO;N(CHs), H
BAR (CH;),NHSO:H H
BAS ~(CHy);NHSO,CH; H
BAT -H -C(O)NH,
BAU ' -CH,C(O)NH, -C(O)NH,
BAV -CH,C(O)N(CH), -C(O)NH,
BAW -C(O)CH,NHSO,CH; -C(O)NH,
BAX ~(CH,),C(O)NH, -C(O)NH;
BAY {(CHoC(ON(CHy), -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  «(CH3),CO,CH; -C(O)NH,
BBD -(CH2),C0O,CH,CHj3

-C(O)NH,
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BBV - (CH2) 2002CH3 - CCRCH3  BBW - ( CHR) 2C02CH2CHS

-CRCH3 BBX - (CH2) 300R2CH3 - CORCH3  BBY

-ORCH3 BBZ - (CH2) 4C0RCH3 - CORCH3

BCA - (CH2) 4CORCH2CH3 - CORCH3  BCB CH2SCRNH2 - CORCHS3

BCC - CH2SO2N( CH3) 2 - CORCH3  BCD - ( CH2) 2NHSCRH - CORCH3
- (CH2) 2NHSOR2CH3 - CORCH3 BCF -H -CHO BCG

-37 BCH - CH2C(O) N(CH3) 2 - CHO BCl

- (CH2) 3C0RCH2CH3

- CH2C( O) NH2 - CHO
- (‘{ ()\ CHZ2NHSCO? CH3

-CHO BC1 - (CH2)2C( Q)

NHZCHOBCK

(CrOpBE(O N(CHB) 2 - CHRCHECEO,END) (CHE) 2NSCEGHRNGHO

(CH2)BBB20HS - CHD  BAHAG@ICQGHCHE - CHO -BENH,

—~-CHRY3EeREHE— BER —-CHP ) SECPEH2GHE—CHO—BCS

( CH2) CH3 - C;EJ BCT (@5&)2‘53@@&90-8 CHO BCA@)NH,

- CHZ H? -CHO 1BCV - Z2 -({HO BCW

-( HSO2H - CHO P& CH3 - cHO Ee{PINK:

-CN Bff - CH2AIOINH2 - Gy, 90, N, -C(O)NH,
BRBJ -CH,SO,N(CH3;), -C(O)NH;
BBK -(CH,),NHSO,H -C(O)NH, .
BBL -(CH;);NHSO,CH;  -C(O)NH,
BBM -H -CO,CH;
BBN -CH,C(O)NH, -CO,CH;
BBO -CH,C(O)N(CH3); _CO,CH;
BBP -C(O)CH,NHSO,CH; -CO>CH;
BBQ -(CH;),C(O)NH, -CO,CH;
BBR {CH2),C(O)N(CHa), | .CO,CH;
BBS -C(O)(CH,),NHSO,CH;, -CO,CH;
BBT -CH,CO,CH; -CO,CH;
BBU -CH;CO,CH,CH; -CO,CH;
BBV ~(CH,CO,CH; -CO,CH;
BBW (CH;),CO,CH,CH; _CO,CH;
BBX -(CH):CO,CH; -CO,CH;
BBY {(CH;):CO;CHCH; -CO,CH;
BBZ (CH;)4CO,CHs -CO,CH;
BCA -(CH;)4C0O,CH,CH; -CO,CH;
BCB -CH,SO,NH; -CO,CH;
BCC -CH,SO;N(CH3), _CO,CH;
BCD -(CH:);NHSO,H | .CO,CH;
BCE -(CH,);NHSO,CH -CO,CH;
BCF “H -CHO
BCG -CH,C(O)NH; -CHO
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BDA - CH2C(O) N(CH3) 2 -CN BDB - C(O) CH2NHSCRCH3 -CN  BDC
-(CH2) 2C(O)NH2 - CN BDD - (CH2) 2C(O) N(CH3) 2 - CN BDE

- C(O) (CH2) 2NHSORCH3 - CN  BDF - CH2CORCH3 -CN  BDG

- CH2CORCH2CH3 - CN BDH - ( CH2) 2CCZCH3 - CN BDI

- (CH2) 200RCH2CH3 - CN  BDJ - - (CH2) 3CCRCH3 -CN - 38 BDK
- (CH2) 3C0RCH2CH3 - CN  BDL - (CH2) 4C0R2CH3 - CN BDM

- (CH2) 4C0RCH2CH3 - CN  BDN - CH2SO2NH2 - CN  BDO

- CH2SPN(CH3) 2 - CN  BDP - (CH2) 2NHSCOPH - CN_BDQ

ggﬂgh%gggfgsifrié\Q -(u4¥dﬁ¥@qﬂ§#ﬁgffléifé§§?iﬁ2cﬁfie
30V (@) 20O/ 112 CeuBBolOH?) 21O N 0)enccrs
- CH2CBRTH2CH3 - CH3 BE(@HZ()QQQ)))EH@QCFB CH3  BEBCHO
—(CH2T2COZCH2CH3 BEC - SCOZGH3 -CH3—BED
- (cHBGERCH2CHB | - CH:(CHe,Eﬁ(OX »CO2(QH3 - cH3 -CHO
BCL -C(O)(CH;),NHSO,CHj -CHO
BCM -CH,CO,CH; | -CHO
BCN | -CH,CO,CH,CH; -CHO
BCO | ~ «(CHz),CO,CH; -CHO
BCP . «(CHz)CO.CH,CH;  .CHO
BCQ ' -(CH;);:C0O,CHj; -CHO
BCR © (CHy);CO,CH;CH; -CHO
BCS  (CH2)4CO,CH; -CHO
BCT (CH2)sCO,CH,CH; -CHO
BCU -CH,SO,NH, -CHO
BCV ~CH,SO,N(CHz), . -CHO
BCW (CH),NHSOH -CHO
BCX . -(CHy),NHSO,CH; | -CHO
BCY - -H CN
BCZ -CH,C(O)NH, | -CN
BDA  -CH,C(O)N(CH3), -CN
BDB ~C(O)CH,NHSO,CH; CN
BDC (CH.CONH, | -CN
BDD {CH),C(O)N(CHs), CN
BDE ~C(O)(CH,);NHSO,CH; CN
BDF -CH,CO,CH; -CN
BDG -CH,CO,CH,CH; -CN
BDH -(CH2),CO,CH; -CN
BDI - (CH3),CO,CH,CH; CN
BDJ  -(CH)sCO,CH; -CN
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BEF

- CH2SO2N( CH3) 2 - CH3  BEI
- (CH2) 2NHSORCH3 - CH3 BEK - H - C( O) NH( CH3)
- CH2C( O) NH2 - C( O) NH( CH3)

- (CH2) 2NHSC2H
BEM - CH2C( O

- (CH2) 4CO2CH2CH3 - CH3 BEG - CH2SG2NH2 - CH3 BEH

-CH3 BEJ
BEL
N( CH3) 2

-C(O NH(CH3) -39 BEN - C(O) CH2NHSO2CH3 - C( O) NH( CH3)

BEO - (CH2) 2C( O) NH2 - C(O) NH(CH3)  BEP

-(CH2) 2C(ON(CH3) 2 -C(OQ NH(CH3)  BEQ

CLO) (CH?) 2NHSOPCHR - CLOQNH(CH3)  BER - CH2CCRCH3

PSS Ml Ao @@@@éﬁ{_@ A S

~C(OBBLOHE)  BEY - (CHITBOROHEILCI O NA(CHB)  BEWN
R ey e AR b e
-CHZ F2-TC(O \||—|( CH3) _ BEA - L,HZbUdI\I( 3)2

O ) BFB|(CH2) O NH(IcH3)  BFCCN

_GodPhr —q 0] SIS TN R N R

(O 512 B CLORIMERIRT PN S0) 2 PR
BDQ {CHy),NHSO,CH, -CN
BDR -H -CH;
BDS -CH,C(O)NH, -CH;
BDT -CH,C(O)N(CH3), -CH
BDU -C(O)CH,NHSO;CH; -CH;
BDV  «(CH3),C(O)NH, -CH;
BDW ~(CHy),C(O)N(CHs), -CH,
BDX -C(O)(CH,);NHSO,CH; -CHj
BDY -CH,CO,CH; -CH;
BDZ -CH,CO,CH,CH; -CH;
BEA ~(CH;),CO;CH3 -CH;
BEB -(CH,),CO,CH,CH; -CHs,
BEC ~(CH,):CO,CH; -CH;
BED (CH,);CO,CH,CH; -CHj
BEE -(CH24COCH; -CHs
BEF L(CH2):CO,CH,CH; -CH;
BEG _CH,SO:NH, -CH;
BEH ~CH,SO,N(CH;); -CHj
BEI ~(CH,),NHSO.H -CH;
BE] ~(CH,);NHSO,CH; -CH;
BEK ~ -H -C(O)NH(CHs)
BEL -CH,C(O)NH, -C(O)NH(CH3)
BEM ~-CH,C(O)N(CH3), - ~C(O)NH(CHs)
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BFI

- (CH2) 2C(O)N(CH3) 2 - C(O)N(CH3) 2 BFJ

- (O ( CH2) 2NHSORCH3 - C(O) N(CH3) 2 ~ BFK - CH2CORCH3
-C(ON(CH3)2 BFL - CH2OORCH2CH3 - C(O) N(CH3)2 BFM
- (CH2) 2002CH3 - C(O) N(CH3) 2 BFN - ( CH2) 2002 CH2CH3
-C(O N(CH3)2 BFO - (CH2) 3C02CH3 - C(O)N(CH3)2 BFP
- (CH2) 3C0RCH2CH3 - C( O) N( CH3) 2
C(O) N(CH3) 2 BFR - (CH2) 4C0RCH2CH3 - C(O) N(CH3)2 BFS

- 40 BFQ - ( CH2) 4C02CH3

CHRSCRNHR - CLO N(CH3) 2" RFT CH?SOQN( ).2
AR o s AR PO g
BFX - BEOC( O) N2 ¢ ~(€Ez)z€€0)NIBH3 BRY CFQGC@)’W@M
=—C—\=7I BFZ EH2NHSE2EH3—6
N - CREP BGA (Gl 2@@%@”6)&«:&)2 : % CHONIE H;)
S0 (B> Nﬁéﬁe%@kﬂ@z‘m&%@? o CHEPBHE
C \pirNF CHB™ BOB CR2CRER 3 O /- ‘C(ONH(CH;)
BES © -CH,CO,CH,CHj -C(O)NH(CHs)
BET «(CH),CO,CH; -C(O)NH(CH)
BEU. ~(CH,);€0,CH,CH; ~C(O)NH(CH3)
BEV «(CH)sCO,CH; ~C(O)NH(CHs)
BEW -(CH;)sCO.CH,CH; " -C(O)NH(CH3) .
BEX ~(CH)4CO,CH; -C(O)NH(CHj)
BEY ~(CH,)4CO,CH,CH; -C(O)NH(CHj)
BEZ -CH,SO,NH, -C(O)NH(CH3)
BFA -CH,SO;N(CHa), -C(O)NH(CH)
BFB ~(CH,NHSO,H -C(O)NH(CHs)
BFC ~(CH,);NHSO,CHj -C(O)NH(CH3)
BFD | ~-H -C(O)N(CH;),
 BFE -CH,C(O)NH, -C(O)N(CHs),
BFF -CH,C(O)N(CH;), -C(O)N(CH3),
BFG -C(O)CH;NHSO,CHj -C(O)N(CHs),
BFH ~(CHz2);C(O)NH, . -C(O)N(CHs).
BFI (CHy),C(O)N(CHs), -C(O)N(CHz),
BFJ -C{0)(CHy);NHSO,CH; -C(O)N(CHs),
BFK -CH,CO,CH; _C(O)N(CHa),
BFL ~-CH,CO,CH,CH, -C(O)N(CHg),
BFM «(CH,),CO,CH; -C{O)N(CHa),
BEN «(CH2),CO,CH,CH; -C(O)N(CH,),
BFO «(CH,);CO,CH; -C(O)N(CHs),
BFP ~(CH2);CO,CH,CH; -C(O)N(CH3),
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-C N%-CH3 BGF -(CH2)20RCH3 0 -C N%-CH3 BGG

- (CH2) 2002CH2CH3 0 -C- \-% N-CH3 41 BGH ( CH2) 3C0R2CH3
O/-\" -C NN -CH3 BA (CH2)3CRCH2CH3 O /--\" -C NN
-CH3 BGJ -(CH2)40CRCH3 Or\ -G NN -CH3 BG&K

(CH2) 4CCRCH2CH3 O /--\ -G N% N- CH3 BGL - CH2SCR2NH2 Oi
/-\ ~C NN -CH3 BGM -CH2SO2N(CH3)2 0 -C- NN - CH3
BGN (CH2) 2NHSC2H 11 ,\ -C N%-CH3 BGO

([ r*u')) 2NHSORCHI / ,\\ a NYG—GCHI BCGR H O /..\ G
BGQ BFQC( O NH2 /~~/ (CHEQO)CHBCR - CHZC( O)N((OBBOCH{s@z
SO CHZNHSERCH3 —
BFR (dH2)4COZCHZCH3 -C(O)N()CHg)z
BFS -CH,SO,NH, ~C(0)N(CH3)2
BET -CH,S80,N(CHa), -C(O)N(CH;),
BFU ~CH;),NHSO,H -C(O)N(CHj),
BFV -(CH,);NHSO,CH; , -C(O)N(CH;),
BFW -H 9 ™\
—C~N  N—CHj;
o ./
BFX -CH,C(O)NH, Q
—C—N N—CH3
BFY -CH2C(O)N(CHa), Q
—C—N N—CHjs
BFZ -C(O)CH,;NHSO,CH; 9
: —C—N  N—CHj
BGA -(CHy),C(O)NH, 9
. —C—N  N—CHjz
BGB -(CHLC(O)N(CH3), Q
—C—N N—CHjs
BGC -C(OXCH3)2NHSO,CH; Q
—C~N  N—CHs
BGD  -CH;CO,CH; | Q
—C—N  N—CHs
BGE -CH,CO,CH,CH; Q
~—C~N  N—CHj
BGF -(CH2),CO,CH; 9
—C—N  N—CHj
BGG . ~(CH2),CO,CH,CH; 9
: —C—N  N—CHs
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BGT - (CH2) 2C. (O) NH2

O\ -CGN)
BGW - CH2CORCH3 O - C-
-N_ )

- (CH2) 2002CH2CH3 O
\~~~11\ -GN -Q ~1\

- (CH2) 4C0RCH3 0 ,r-

BGY (CH2) 2CO2CH3 O [/ ~~~/1

CEP2CSONEH2.-_ 0O/ \ \
CHZOWZE TN IS¢ Y

I D

- 42 BGV - C(O) (CH2) 2NHSOR2CH3 O / ~
BGX - CH2CORCH2CH3 0 - O/, ~1
11 -GN ) B&Z

BHA - (CH2) 3CORCH3 0

N )
C -CGN)

-GN BGU - (CH2) 2C( O) N( CH3) 2

-G N_)

BHB - (CH2) 3CO2CH2CH3 0 - N BHC

“CGN)

BHD - (CH2) 4CO2CH2CH3 0 ~~J

N

BHE

G N PLIE
N—)—Dr =

- CH2SBIBN( CH3)2 0 |, r -C-mﬂz)mmcrlzﬁthsowﬁo 7\
—C—N  N—CHs
BGI -(CH,);CO,CHCH; Q
—C—N  N—CHj3
BGJ ~(CH2)4CO,CH; I\
—C—N  N—CHj
_ n_/
BGK ~(CH3)4CO,CH,;CH; 9 ' /\
—C—N  N—CHj
N/
BGL -CH,SQ,;NH, g 7\
—C—N  N—CHj
./
BGM ~CH,SO,N(CH3), ﬁ 7\
—C—N  N—CHj
BGN -(CH»),NHSO,H Q I\
—C—N N‘“CH3
n_/
BGO -(CH,),NHSO,CH; Q
—C—N_ N—CHs
/
BGP -H Q
—C—N )
BGQ -CH,C(O)NH, o
| - —C-N )
BGR ~CH2.C(O)N(CH3)2 ' (I?
| —C—N )
BGS -C(O)CH,NHSO,CH; Q
—C-—N )
BGT ~(CH,)2C(O)NH, Q
—C~N )
BGU ~(CHa),C(O)N(CH3), -0 C>
| —C—N
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C-ND BHH - (CH2)2NHSC2CH3 0 / -C-N) Bill -HO -CN

|  -43 BHJ -CH2C(O)NH2 11 | -C-NJ, BHK
-CH2C(ON(CH3)2 O /\ -CN, ~/ O BHL - C(O) CH2NHSO2CH3
BHM (CH2) 2C(O)NH2 0 -C-NC] | BHN - (CH2)2C(O)N(CH3)2 0
. -C-NC] BHO -C(O) (CH2) 2NHSCRCH3 O /~ -GN BHP
- CH2ORCH3 9 / ~~~% -C-N, BHQ - CH2CORCH2CH3 O 7\
-C-N, BHR -(CH2)2CRCH3 ~~/ ON | -C BHS
(CHRY2CRCH2CH3 O A 1. -C- BHL (CH2)3CRCH3 Q - /-~
-C- BGV -C(O)(CH,);NHSO,CH;3 9
—C~N )
BGW -CH;CO,CHj QS
—C—N )
BGX -CH,CO,CH,CH; . |
B —C—N )
BGY (CH;);CO-CH; 0
- —C—N )
BGZ ~(CH;),CO,CH,CH; Q
—C—N )
BHA ’ ’(CH2)30020H3 (I:l)
| —C—-N )
BHB -(CH2):CO,CH,CH; Q-
. —C—N )
BHC +(CH2)4CO,CH; 0
| —C~N )
BHD -(CH,)4CO,CH,CHj3 9 _
' ' —C~N )
BHE -CH,SO,NH, Q
BHF -CH,SO,N(CH3) | 0
- o —C-N )
BHG - ~(CH);NHSO,H o
- , - —C—N )
BHH } «(CH;),NHSO,CH; -9 :
BHI . | -H 0
] ~
—
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BHU - (CH2) 3CORCH2CH3 0 - C-NC] BHV - (CH2) 4CORCH3 O /\
-GN, _| BHW-(CH2)4002CH2CH3 O /\ -GN 1 -44 BHX
“CH2S2NH2 0 /¢ -G N BHY - CH2SO2N(CH3)2 O/~ -GN,
BHZ - (CH2) 2NHSC2H 0 -C-1y Bl A (CH2) 2NHSCRCH3 O It
“HO/--\ -CN0 O BICCH2(ONH 0 /-\ -C O BID
CH2C(ON(CI13)2 0 /-1 -GN O BI E (O CH2NHSO2CH3 0
/-\ -CGNO BIF (CH)2C(ONL 0 /-\ -CGNO BIG
(CHR2)Y2C( O N(CH3)Y2 0 /\  C-N 0 BIH C(O{CH2).2NHSOZCH3 0

[--\ BHFN O BlI| CHRCORHR(O)NH,\ -C [VO BIJ O

CH2CO2CH2CH3 0 / -\ —c—nN

| -

BHK _ -CH,C(O)N(CHs), 0

_ — —N\?

BHL -C{O)CH;NHSO,CH; Q =

N

BHM * {(CH2),C(O)NH, D~

-——C—NCI

—

BHN | . -(CH,),C(O)N(CH3), _9_ /a

N\//‘

BHO - -C(O)(CH;):NHSO,CH; 0~
. —C—N,

=

BHP | ‘ ‘-CH2C02CH3 i /§

- BHQ -CH,CO,CH,CH; .

TN~

BHR ~(CH,)CO,CH; T~

BHS  «(CH),CO,CH,CH; __ﬁ.,_ /=

¢ —

BHT | . ~(CHz)sCO,CH; Q e

C I\ﬁ

BHU -(CH3):CO,CH,CH; 9 /=

TN

BHV +(CH,)4CO,CH; ' mﬁ_ =

C N\?

BHW -(CHp)4CO,CH,CH; QD

-—-—C—NQ




CNO BIK (CH)2CRCH3 0 -C O -45 BIL
- (CH2) 2C02CH2CH3 O ,Cl -GN O BIM - (CH2) 3C02CH3 O /\
-GN O BIN -(CH2)3CRCH2CH3 IO CG-NO BIO

(CH2) 4C02CH3 O ,--\ -C-N %BIP (CH2) 4CO2CH2CH3 O / - -\
CNO BIQCHS®NE r\ 11 -GN O BIR CH2S®2N(CH3)2 O
11 /-\ CGNO BIS -(CH)2NHS®2H 0 -GN O BIT

(CH2) ZNHSO2CH3 r\ 11 -GN %BI U - (CH2) 3NHSCRH -H Bl V

(CHR) 3NHSORH - GO NHR— BHW--{ CHR)- 3NHSORH--- CCRCH3— B X
- (CH2BBDHSCRH - CHO Bl Y-GH4SEBNBBHSCRH [ O BI ZQ
- (CH2) BNHSC2H - CH3. BJA - (CH2) 3NHSC2H | C(O) NHctks_N@
- (CH2) BNHS2H - C(JO) N(CH3) 2 BJC ( CH2) 3NHS02H =
BHY : -CH,SO0.N(CH;), O
~—C—N
—
BHZ -(CH,,NHSO,H 9 I@
| , _ 7S
—
BIA -(CHz),NHSO,CH; e~
____..C......
—
o ‘H @—-N jo!
o
BIC . -CHZC(O)Nﬂz E N /——\0
BID ~CH,C(O)N(CHs), - g N/‘“\O
| | .../
BIE | -C(O)CH,;NHSO,CH; @ N/_\O
/S
BIF ' ~(CH,),C(O)NH, E;') N/_\-O
N/
BIG ~(CHz);C(O)N(CHz)> g N/—\O
_/
BH " -C(O)(CH3);NHSO,CH; g Nmo
| ' ./
BII -CH,CO,CH; ('é N/—\O
Bl -CH,CO,CH,CHj g N/——\O
: _/
BIK : '(CH2)2C02CH3 EC? N/_—\O
N/
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11 /-1 -G
- ( CH2) 3NHSO2H

-C-NO The present
conmpounds havi ng the formul a

Ara, mN\ H Rl (R3)

% - CH3

A -CN,
i nvention further
(lc).
= (R2)g 5 (lc)

G
D'

- 46 BID - (CH2)3NHS(2H o)
~ (CH2) 3NHSC2H | O
enconpasses

i _CGND

NN N N

and
phar maceutical ly acceptable salts thereof,

wher ei n

Ara, RI-R3, G m p and q are as defined above. In
one enbodinent. . the 4-Tetrazolyl-4-phenyl piperidine
Compowmygds of for|mul a((cnggcggcgﬁm%se wherei n @i s/H.—\
10 I n one enbodi fent, ——U—N O
4- Tetrazolyl 4- prenylprperrdrne Compoupds of ?OTNHLﬁ
ttcy—arethosewherern G =—1t= ECHZ)HL,\ roRA—tn—one
enbodBi¥nt , the 4- Tet r d&&h)pCsChhenyl p| peri di 7\
Conpounds of forlmula (Ic) are those wherei —€&=N o)
-L-(CH2)" C(OOR4 and L = -C(O- . In pne enbodi /
t he 4, Ietrazol yl {4- ph I e Coprpounds (Qf
formiPAN(1¢c) arelt hosf@l’?gdr:@ﬁﬁ%@ -L-{CH2) " Cﬁ%ﬁ_\
and L = -S2- or |-SO. In one enbodi nept, the"
4-Tetrazolyl -4- phenyl piperidi ne Conpouhds of fnr}n‘r‘é
(lc) me those wher ei n. @ﬁ; 0L aIkerne)R&) Ip_gqe
enbodi nent, the 4- Tetrazolyl gﬁinylp peri
Conpounds of fonmula (Ic) are t hose wherein \ /
=—CH2=R5—47
BIP -(CH,)4CO,CH,CHj; ici; _N/—-—\-O
/"
BIQ -CH,SO,NH, _—g_N /—\O
AN
BIR -CH,S0;N(CH3), ('é y f——\o
/
BIS -(CH,),NHSO,H g N/—\O
n_/
BIT -(CH,),NHSO,CH; ﬁ(?: N/——\O
S
BIU -(CH,);:NHSO,H H
BIV -(CH2):NHSO;H -C(O)NH;
BIW -(CH);NHSO,H -C0,CH;
BIX -(CH;);NHSO;H -CHO
BIY -(CH2);NHSOH -CN
BIZ . -(CHy)sNHSO,H -CH,
BIJA -(CH2)sNHSO,H -C(O)NHCH;
BJB «(CH,);NHSO,H -C(O)N(CHs),
BIC -(CH;);NHSO,H T
—C-N_ N—CHz
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10

15

I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (lc) are those wherein G =
-(CH2) 2-R5. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(lc) are those wherein G = -(CH2)3-R5. 5 In one

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Conpounds _of formula (lc) are those wherein G =

- (CH2) 4345 I n one enbod INH 0
4-TetrazJ§I§yl-4-phe1yl pip r|231 ne @on’pouncs of far
(lc) are those whefein G = -(CH2)5-R5. Iin one —C—N

enbodiment—the 4-Tetrazolyl -4-phenyl pi peridi.ne

TiTioutr

Conpourislg: of 10 f prnul a((IH;!)s)NHiS@gH hose |wher ei n @ =
-L-(CH2)" C(OOR4 pnd R4 = H I n one enbodi rrenL It ]
4- Tetrazol yI 4- phenyl pi peri di ne Corrpounds of forrru

(TC) are Those whefein G = -t= “ qu)ur«t angRE—=
-a-a@dkyl. In pne en@ﬂtﬂm 8 /\
4- Tetrazol yl - 4- phenyl pi peri di ne Con'pounds of "‘f“GHN,H ao

(Ic) are those wherein G = -L-(CH2)"C(OOR4 and R4 =

-CH2Q(Cl -4 al kyI) 15 I n one enbodi nent, the

4-Tetraz eri di ne Conpounds of_ formula
sueRiar i i

(lc) are wther engompasses coypprands hgving the formula
(Ic)yCH2NH(Cl - C4 al kyl) or CH2ZN(CI-C4 alkyl)2. In one

enbodi ment, the 4-Tetrazol yl - 4-phenyl pi peri di ne
Compounds of formula (Ic) are thggse wherein G =
-(Cl-C5 al kyl ene) COOR4. 20 I n one lenbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne unds of fornula
(lIc) are those wherein G = -CH2 4. 1n one
enbodi nent, the 4.Tetra erly| pi peri di ne
Compounds of f or itk a wherein G =
-(CH2) 2-COOR4. I n enbodi t., (Ro)
4- Tetrazol yl - 4- phenyl Bﬁ"pen di {83 undd of 25
fornmula (lc) are those wherein G = -(CH2)3-COOR4. In
one enbodi nent, the 4-Tetrazggyl - 4- phenyl pi peri di ne
Conmpounds of fornula (lIc) are those vvherei n G =

- (CH2) 4- In on odi frent ,
aﬂ‘hlg’%{f%%%‘ Y%Cﬁﬂé‘h‘ﬁlsi@?%gﬁfeaf NheTSHIAE uRdﬂRso@ mf papdf are as
defideabde those wherein G = -(CH2)5 COOR4. 30 In one
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Conpound& afe enfitardimeént, {hed) Taraeolyhdghemhpibetidiné€Caompounds of

forﬁl%ia((ic) Qre 5o \?rgerglsn Gis ﬁlHS 2R4. -48
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CH),C(O)OR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -L-(CH,),C(O)OR, 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= -8O,- 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 = -CH,-Rs.

-47 -




10

15

20

23

30

I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (lc) are those wherein G =
-L-(CH2) 1R5 and R5 = -C(O) NH2, - C(O) NHCH,
-C(ONH(CL-C4 alkyl), or —-C(ONC1-C4 alkyl)2. In one
enbodi nent, the 4-Tetrazol yl - 4-phenyl pi peri di ne
Conpounds of 5 fornula (Ic) are those wherein G =
-L-(CHz)"RS and R5 = -SOZNHZ -SOZNH(Ci C4 alkyl), or
- S2N( CI - aI Kyl

t
4-Tetrazo ém?rﬁa ‘Bg:‘ﬁﬁ ﬂoﬁn%gméglpwdm@ Gerppends of
fo&:haﬁi ézw)%réme@wwé}@ﬁl&t& H ngCHZ)Z-IRh(Cl'Q) nR5 and RS =

I n one enbodi

4- Tet r az olnydne4niodimyénp, the #i KhitragolFadrphemydsipedidind Qompounds of

c%ai‘%t%é#ar tho re'#g G=-L-(CH2)1R5 and L =
I‘aﬂgt eV
4-Tetraz Mdn‘e%n%ﬁﬂﬂé@'tﬁ@ Eﬂ’ld:'trﬁfo Cﬁ;ﬁ%ﬁ&ﬂgﬁg%dlrﬁé ?@@b&ds of

(Ic? are those wherein G = -L-(
forgpla(Bare thaseomereini{o di-(@hi)s-Re h e

(o) are biseen{himeh B L ez KPRy hRagidne Samppins of

foﬁﬁﬁla%lﬂ)ﬁﬂa‘tﬂ@sfétwhérﬁﬁ(?f“ {mgzgl yl-4- phenyl pi peri di ne

Compounds of formula (lc are those wher ein p=20.1In
anot her dn‘mmdlemndlmmhéhe 4 -Tetrazolyl-4-phenylpiperidine Compounds of

ol U B e ARG B B CHR R QRO HORs ertlod ment
the 4- Tetﬁl%@ Ieiﬂbbéﬂ“r&lﬁ? vd @%&Mﬂlr@gﬂ@%ﬂﬁgﬁ% Al %mﬁtg.mds of

formula (Ic) are thosé wherein

fopnelan(ich anstthesde WiBréin (hﬂ-&eﬂ‘i&ﬁ)ﬂcm)@m ed Ry = -C;-Cy alkyl.

51R)Tef ?sz 59?1""%&33@ ?136‘2 er o e nenh%?%%?neffc“a?lﬁm@ds of
fofrhﬁl)i (R} Sretth@reavithan & 8 .- (‘E:Hzﬁm()?djm &R RO %ﬁ{@)@ Cyealiy).

whi ch is attached is in S)-configuratio
I n anot hdn Ogﬁ’gmbpqhmmi;, t]nem,mTetrazo1yl-4—pheny1p1per1d1ne Compounds of

AR STE e PRIERY 2 5O DGR LG, o o

-CHpNeoethgikygnbodi nent, the
4- Tetrazol y = 4- henyl pi peri di ne Conpounds of formila

(1c) ar e In hoeemppdiment; the 4-Tétranolyl A3phienylpipHaidinerCompounds of

Wh@ j;lazrgl y%gbfﬂgﬁeé%ﬁt B.e&%lr ?H?lh%le@g&gﬁfds of 30
formul a (h6he @nBodiese th e TakdoR] ﬂ-ﬁen%lﬁeﬁdnﬁjcﬁpounds of

al kyI and the carbon atom to which is attached is

fornpli He) qrrihasewhietin Gt+ ofH2-CfA0R,.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

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

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

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = -(CH3)5-COOR,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein G = ~L-(CH2)nR5 ané Rs= -NHSO;R..
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I n anot her enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formula
(lc) are those wherein p =1, R3is -CH3, and the
carbon atomto which R3 is attached is in the (R
configuration. In another enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 5
formula (lc) are those wherein p =1, R3is -Cl1-C3

0, R T e b
foﬂn{ﬂat(rc@a&l tHbsedriRRGRY] Pi- Ee("o}(%b T{Esa@ﬁgaucrt'_%’(@)g%lé tcﬁ@w}ﬁm

C& are those wherein
Q)Tﬁﬂmla@o&ikﬂ&; QKhCGIh)N({GrQ allari)t;ached |s in the (S)

configuration 0..ln o Odl

4-Tetraz Eﬂ’%ﬂ@ﬂgﬁ’b Bﬁ’e‘f a'ir??é’ Hﬁ’é"e‘d’fhnefq}?‘mﬂu&ds of
fofoh@lh (RY BrettheXeQvHeheh & 0 - l ]

° Tet(rglzgltmi hen?l pi ge@}g? nRerdnC(gﬁgoun S %%}&n%@l Cs
aIl(MlefaS@zN s@salh}é}zel nm=0. In one enbodl ment, the

4- Tet d f 15
for mul a- (reye EPBOFREE b Sy Mienp pinshgine Compounds of
formie dich@Rithosk Rhefeid &t aE-Qinz)n s RAERYLPinagsh gl ne

Con'pounds of formula (l1c) are those wherein m= 0,
and p = dn 011¢1emh@dlmmdlerﬁeﬁctrazbhd»4—phenylp1pmdme Compounds of

A PO BT (o
enbodi meng ond élﬁbd’dlﬂi@ﬁtr %W—Téﬁﬁoﬂﬂﬂ%ﬂe&#}l@ﬁ:@hwn@ %orrg)ounds of

Conmpounds of formula (lc) are those
forsmda gc)-arg thase wheesieGiro dl-(E€H: )Rt el L = -SO; -or -SO-.
ds of, formul a

(o) ar et fs SR ERR IR G P TR et e COmpoutas of
foretbodty@eethost herdkinl€ @ydlkﬁerié)ﬁ{lyl pi peri di ne

Corrpounds of 25 formula (1c) aré those wherein m= 0,
0 an qne;er@bodpmexan@e drbutizokyht-phemdpiperidine Compounds of

forﬁu}'eﬁgaég Ose %__ﬁl peri di ne Con'pounds of0 f:):]rrglnz

m=1, p =0 and q =
errbodl me andtﬁt@ eﬂrbﬂi@f&ﬂeﬁii Tho/4 T@trﬁ’flﬁﬁyéi Bhd?&fﬂlﬂédﬁﬁ;ne Compounds of
I'S

npounds of fornul a (Ic) are those wherein
fOTmB}a(IC)@TethDFeWbﬁfemHJ =30 In one enbodi nent, the

£ T £ 28 s AR R 0 SRTEBES Pl o o
formula (Ic) are those wherein p = 1 and the carbon atom to which R; is attached is in the
(R)-configuration.

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

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

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

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 Rj is
attached is in the (R) configuration. |
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In one enbodi nent, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornmula (lc) are those wherein R2 is

-Cl-C3 al kyl. In one enbodi nent, the

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

(lc) are those wherein R3 is -NH(C -C3 al kyl) or

-N(d -C3 alkyl)2. 5 In one enbodi nent, the

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

(lc) are those wherein R3 js -Br, -G, -1, or -F. In

one enbod erFW@ ‘Zm‘?é‘f F%%@Tﬁra@i tePRAnpipgRsFidine feompounds of
&Qﬂé@%e fhfose \vaérgh'll =R n%lsa@?lg,t Scﬁ?lwﬁ&?ét&n% which Rs is

I'n one enbodi neht,

W%ued san dile)()ﬂ/l) ¢émﬁ$mayciqm peri di ne Conpounds of 10

f | t wh C3. al kyl I

oﬁremé b oA PO B Fie g ey SFikte ompounds of
Ql?e ®bse WREBMIPA= 1] R) 1SQC? CE Q@E aﬂ@ ﬂfeedafboﬁ?ﬁtdlﬁ to which Rj is

-NH(O C3 alkyl) or -N(T-C3
atéaﬁtb@djnsmﬁte(si b figuibgionazol yl - 4 pheny! pi per| d| ne

i:g ”F ﬁ u 2 nz O : nﬁ?f}m% Clney. Fetrazolyl- 4-p eggl&)ﬂ)endmle%ompounds of

are those wheréin R

atga@@‘mmthﬂ@ﬂrc@tﬁ@iaﬁonor C(O N(C1-C4 alkyl)2. In one
nbodi . th Tet ol di
Compoundanape SFepii: they- e dkthdnlesiing Cpouds of

forBIRN M) EHthase Adifl g o:n@ enbodi ment, the
4-Tetrazolyl -4-p enyl pi peri di ne Corrpounds of fornula

(1c) are Inlos @mhhémmnt; R 4-Tstrazol DA IRAPERY Ainel Gorap@mds of
4-.Tetrazol yl - 4- phenyl pi peri di ne
foggn‘ﬁlggi&ﬁgge%? F%F‘b_ tc)yare ?hosg \a/hgr ein R is
- & O) NHCHE .onk Bm@h@inRAD ML MaRErazdi181- I%heny%) S})6 ine {Zompounds of

4- Tet razoltgl - 4- phenyl pi peri di ne ‘Conpoun
forrgulgnilch aeitbyseavhereinose Iwherein R i's -C(O) NHCH2CH3. In

Compounadnare nbpdiied i} TRy cepRia e me Cargpounds of

forek PR aﬂerth@eevlﬁfﬁmﬂi a9hind 4 £@.
4- Tetrazol yl - henyl pi peridi ne Conpounds of fornula

(lIc) are Iﬂﬁ@%ém imehty tIR14-1 strazghb4-13@nylpipgnidine Compounds of

| foﬁmﬁl)at(lcﬂéﬁé ﬂibse“w]ﬁ’é?&ﬁ)ﬂ -Pii PR, as.d 'c}xé( %a@lggﬂ_s %gomm Rsyis

0l henyl di
oE R UsTEE my Whsa t FR8 b d Phoct Mherein R is

-CN. 51 In one embodiment, the 4-Tetrazolyl-4-phenyipiperidine Compounds of

formula (Ic) are those whereinm = 0, and q = 0.

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

formula (Ic) are those whereinm =1 and g = 0.

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

formula (Ic) are those whereinm=0,p=0and q = 0.

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

formula (Ic) are those wherein m = I,p=0and q=0.

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

formula (Ic) are those wherein R; is -Br, -Cl, -1, or -F.

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

formula (Ic) are those wherein R; is -O(C;-C; alkyl).
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conpounds of fornmula (lc) are those wherein Rl is
-(C1l-C4 alkyl). In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(lc) are those wherein R is 0 (CH2)r 101 ~~ -C-N 101
101 /-\ -CNNR4 -CGN-GN 5 (CH) or In one

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

Conpounds of la ( are those wherein Ara is
phenyl , gu tb‘F% ~Tstragsidrtpampiniperidinedpempounds of
f(@ﬂHEQE(g%fgthOéMéelﬁq& 197(‘,‘31| & aiggiphenyl pi peridine
Conmpounds of fornmula (Ic) are those wherein Ara is
-(5- to 7Inrmmam’oed1)mdmettm Mle;rhzolﬂm-pmmﬁp@ﬂﬁxmﬁ:mpﬁunds of

Bl e 5 e Be 8 WpBICaros sk o NitibioBed v t b

one or od
TR e e s
fogralp (b eretthossevlwingin &3 fis (Br— el dnorF.= 0. In one

enbodi nent, the. 4- Tetr enyl p| eridi ne
Conpounds®&fe eli’goﬁala}eﬁh tjmzé’ﬂg P&Wé’ldg}erp@lliouﬂds of

forfflaqlcT afd thdsd vﬂfé?elﬁ'r@?sd SJ .
4- Tetrazol yl - 4- phenyl pi per| npounds of fornula

(lc) are Itllms embbénmnntlﬁ4=Tbtraz@l}d-4nphen§31p1pelmdﬂfeﬁ(]ompounds of
I-4 phenylplperldlne
fo%nﬁﬁgi? t’a?se ﬁé %g) 3@t hose wherein G = H,
andm—lmaglhmm% aog uh
4- Tet razol )(/)I ?1 poenyngl per:rg?%tgl g)g %lggenflmef%or rﬁﬁunds of

formmaly (Iﬂ)&ettmss tevhmtmm Bi i -G;H(OﬂCﬁiﬂ{yl)NraN(@i velkyD,. | 0
one enbodi nen e e enyl pi peri di ne
Conpounds™8F¢ e’?lB?ﬂmea’f é ‘g % bﬂ 55&“’&}%?1’%7“&“8 Comypoupds of

forrmila (Eﬁﬁ'e%ose%hefé”n RF?S I@”bOd' ment, the
4- Tetrazol yl - 4- phenyl pi peri di ne Corrpounds of 25

formul a (heke anbodlmmethﬁhﬂei’e:raxolﬁl-ﬂ -fengpipefidinatnmpounds of

ne .enbo .t
toigope D558 (GRS SRS 5550 INF & MRl COPINHER Gy g, or
-C{OM(CRrIC e wh G =H, = 0, dm=1. |
gn}é\)o(dl ner?%l@@t%ﬁe 4?;':{ Pazol yl -4Pphenyl ginpem di ne none
Conpounddn ofie ethloedimkst, thecl) Tetragolyhd phenylpipetidinGComtpgounds of

forrmita (18 e HRe WheRICRY b -C(ON(CHS,.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein R; is -C(O)N{CH,CHjs)s.

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

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

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

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

In one embodiment, the 4-Tetrazolyl- 4-pheny1p1pend1ne Compounds of

formula (Ic) are those wherein R; is -CN.
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-52 In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formula
(lc) are those wherein G=H, p =0, g =0, and m= 0.
In one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Compounds of formula (Ic) are those wherein G=H, p
=0, q=0 and m=1. 5 In one enbodi nent, the
4-Tetrazo|y|-4-pheny|piperidine Cbnpounds of fornmula

Ic) are those rein 0,.9g =0, and Ara is
E)he)nyl e Hﬂ?“ﬁéh? 2- "Qef;rézolyl 4-phenylpipéridine Compclxunds of
ftmbgt Za%%'o AvREBIR Bk aﬁlgrl ”pounds of formila
(lc) (glé?e thoge V\/nerelln %@ (g )Oo 0, m= 0, and
Ara is phbn;dc enbodisent ahé ¢ etrazolyl- 4-phenyIp1pend1ne Compounds of

zoI heny| pi peri di ne Conpounds of fornula
fo(ningf (?1 Tff‘f’ﬁge‘ln 1%®wi ng structure: \ Nomi NN-G /

-N N Z-D HRlvVnereln I_fthI are as foll ows:
Conpound No.: G RIO 2/H -H CAB -CH2C(O)NH2 -H

CAC €OH2CLQ) N( CH3 D (0 Q2NHSCPCHS - Fd)C/ﬁis&
» .... 3 Lz&@\( 0422:%()_) 1 CEL\%

‘
2
CH2COQCH2CHS -H CA.J - (CH2) 2602 CH3 i CAK
M
: g CHZg g%@;}g%(’dﬂmmﬁe 4—(I‘etrazo?yi-4—phenylp1per1dine Compounds of

formula (Ic) are those wherein Ar; is phenyl, naphthyl, anthryl, or phenanthryl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Ar; is -(5- to 7-membered) heteroaryl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those wherein Ar; is substituted with one or more R, groups.

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

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

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

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

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

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

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

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Ic) are those 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 Ar; is phenyl, |
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53 CAN - (CH2)4CO2CH3 -H CAO -(CH2)4C2CH2CH3 -H CAP
-CH2SO2NH2 -H CAQ - CH2S2N(CH3)2 -H CAR

- (CH2) 2NHSCRH -H CAS - (CH2) 2NHSO2CH3 -H CAT -H
~C(ONH2 CAU - CH2C(O)NH2 - C(O)NH2  CAV
-CH2C(O N(CH3) 2 -C(O NH2 CAW - C( O CH2NHSO2CH3

(O NH2 CAX - (CH2) 2C(O NH2 - C(O) NH2  CAY

- (CH2) 2C(O N(CH3) 2 -C(O NH2 CAZ - C(O) ( CH2) 2NHSO2CH3
g((gg N::E %@ C%CMCFB & q@O@NH%ﬁ_E}?mBmcﬂédme%%zmpounds of

_ . _CBE. 3GP2CH3 - O O) NH2
o) ekopins ™ B B M 8 doceors
-C(O) NH2 hﬁwmb@iﬂjﬂmﬁr&dﬂ(%lmlgﬁgnﬁ I_(Ijzomp%}réds of
NH2  CBJ - CH2SO2N
f"mﬁ‘éﬂg‘% & o €§1_0>-CKTQQE§T@ NHSA2CH3 - CO( O) NH2

“croq(9 %%’é%'@'? MR 0y et Corpmaugesof
fomtida (JBfare (i (i) SH2 H, BG2TH3= 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.
Tlustrative 4-Tetrazolyl-4-phenylpiperidine Compounds of formula (Ic) have

the following structure:
/N\
N“ N—G

7

—N
N
H
R4

wherein G and R; are as follows:

Compound No.: G R;:
CAA -H -H
CAB -CH,C(O)NH, -H
CAC -CH2C(O)N(CH3), -H
CAD ~-C(O)CH,NHSO,CH; -H
CAE -(CH,).C(O)NH; -H
CAF ~(CH:),C(O)N(CH3), , -H
CAG = -C(O)(CH;);NHSO,CH;, -H
CAH -CH,CO,CH;3 -H
CAI , ~-CH>CO,CH,CH; -H
CAJ -(CH3),CO,CH; -H
CAK ~(CH,),CO,CH,CH; H
CAL -(CH3);CO,CH; -H
CAM -(CH;)3CO,CH,CHj -H
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CBR - (CH2) 2C( O) N(CH3) 2 - CORCH3  CBS
- C(O) ( CH2) 2NHSORCH3 - CORCH3  CBT - CH2CORCH3 - CORCH3
CBU - CH2CORCH2CH3 - CORCH3  CBV - ( CH2) 200R2CH3 - CORCH3

CBW ( CH2) 2CO2CH2CH3 - CO2CH3  CBX
- (CH2) 3C2CH2CH3 - CO2CH3  CBZ

-CO2CH3 CCA - (CH2)4CO2CH2CH3 - CO2CH3 CCB - CH2SO2NH2

- (CH2)

- (CH2) 3C0RCH3 - CCRCH3

4CO2CH3

-CO2CH3 CCC - CH2SO2N(CH3) 2 - CORCH3 CCD - ( CH2) 2NHSO2H

Nee7 -(CH2 INHS COF - H - CHO _.CCG

oo N - cHo gﬁé@& )2 -dHo _ccl_H

S o ;CF'OM@%C@%% E’m“f'ﬁm%'ocm

CCM - CIE2IRCH3 - CHO  CCN-¢ JocHo coo

—(-CHR)-2602EH3—CHE—CEP (M)W‘mcuzcu: CHO---00Q

- (CH2) 8@ CH3 - CHQ  CCR-CHAOMNECHRRH2CHY - CHO CCSH

-(CH2y4CO2CH3—=CHO =55 CCT = ( CH24CR CHeCH—CHO—€ECUY

- CH2SOEMH® - cHO ccv-cr@tmf}@%z)PQ-cm -H
CAS ~(CHy),NHSO,CH; H
CAT -H -C(O)NH;
CAU ~CH,C(O)NH, -C(O)NH,
CAV -CH,C(O)N(CHs), -C(O)NH;
CAW -C(O)CH,NHSO,CH; -C(O)NH,
CAX ~(CH,),C(O)NH, -C(O)NH,
CAY ~(CH,),C(O)N(CHs), -C(O)NH,
CAZ -C(O)(CH,),NHSO,CH; -C(O)NH,
CBA ~CH,CO,CHj -C(O)NH,
CBB -CH,CO,CH,CH; -C(O)NH;
CBC -(CH,),CO,CH; -C(O)NH,
CBD -(CH,),CO,CH,CHs -C(O)NH,
CBE (CH,);CO,CH; -C(O)NH,
CBF ~(CH,);CO,CH,CH; -C(O)NH;
CBG -(CH2):CO,CH; -C(O)NH,
CBH ~(CH,)4CO,CH,CH -C(O)NH,
CBI -CH;SO:NH, ~C(O)NH;
CBJ ~CH,SO,N(CH;) -C(O)NH;
CBK ~(CHp),NHSO,H -C(O)NH;
CBL ~(CH,),NHSO,CH -C(O)NH;
CBM -H -CO,CH;
CBN -CH,C(O)NH, -CO,CH;
CBO CH,C(O)N(CHa), -CO,CH3
CBP -C(O)CH;NHSO,CH; -CO,CH;
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CCW - (CH2) 2NHSOR2H - CHO  CCX - ( CH2) 2NHSORCH3 - CHO  CCY

“H-CN CCZ -CH2C(O)NH2 -CN CDA - CH2C(O) N(CH3) 2 - CN

CDB - C(O) CH2NHSOR2CH3 - CN  CDC - (CH2) 2C(O) NH2 - CN  CDD

- (CH2) 2C(O)N(CH3) 2 -CN  CDE - C( O) ( CH2) 2NHSCRCH3 - CN
- CH2OOR2CH3 - CN  CDG - CH2CORCH2CH3 - CN CDH

- (CH2) 200R2CH3 -CN CDI - ( CH2) 2C0RCH2CH3

- (CH2) 300R2CH3 - CN  CDK - ( CH2) 3C0RCH2CH3 - CN  CDL

-CN  CDJ

- (Cr2) CH3 - CN

- CH? SCp

-CN

oo o

ﬁ CDIEICOgCHg’

- ((CH2) 20BRC2H - CN

cH3 CBS

CHR2 (‘( ('\\

DGRIENTET

N( CHR) 2 "-d;!ﬁgm

CDU - C(CBSH? NHSOQCHS @@(Cf@@mﬁs@dﬁ;gq

Vs m\V4 f"lf'\\/f'

O NH2 - O, CHB

‘I_I’)\ 2NHSEOP CHR

COWN=(CH2) 2€(O
- CH3 @f CH2Co2Cl

\ /4N

-|3 CI—B-CHiDZ’zCHHZCCECI-

ZTNMOO O 19

2CH3 - CH3O,CH;3

CBU -CH,CO,CH,CHj -CO,CHs
CBV -(CH,),CO,CH; -CO,CHj
CBW -(CH,),CO,CH,CH; -CO,CH;
CBX ~(CH,)3CO,CH; -CO,CH;
CBY -(CH,)3CO,CH,CH; -CO,CHj
CBZ +(CH,)4CO,CHs -CO,CH;
CCA -(CH,)4CO,CH,CHj -CO,CH;
CCB -CH,SO,;NH, -CO,CH;
cce -CH,S0,N(CHs), -CO,CHj
CCD -(CH,),NHSO,H -CO,CH;
CCE «(CH,),NHSO,CH; -CO,CH;
CCF -H -CHO
CCG -CH,C(O)NH, -CHO
CCH -CH,C(O)N(CHz), -CHO
CCI -C(O)CH,;NHSO,CHj -CHO
ccr -(CH,),C(O)NH, -CHO
CCK -(CH2)>C(O)N(CHs), -CHO
CCL -C(O)(CH,):NHSO,CH; -CHO
CCM -CH,CO,CHj -CHO
CCN -CH,CO,CH,CH; -CHO
CCo (CH,),CO,CH; -CHO
CCP ~(CH2),CO,CH,CH; -CHO
ccQ -(CH,)3CO,CH; -CHO
CCR ~(CH,);CO,CH,CH; -CHO
ccs -CHO

-(CH3)4CO,CH;
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CEA - (CH2) 200RCH3 - CH3 CEB - (CH2) 200RCH2CH3 - CH3 CEC
(CH2) 3CCRCH3 - CH3 CED - ( CH2) 3CCRCHR2CH3 - CH3  CEE

- (CH2) 400RCH3 - CH3 CEF - (CH2) 40C0RCH2CH3 - CH3 CEG

- CH2SO2NH2 - CH3 CEH - CH2SO2N( CH3) 2 - CH3  CEl

- (CH2) 2NHSORH - CH3 CEJ - (CH2) 2NHSCORCH3 - CH3 CEK - H
-C(O NH(CH3) CEL - CH2C(O) NH2 - C(O) NH(CH3) CEM

- CH2C(O) N(CH3) 2 - C(O) NH(CH3) CEN - C( O) CH2NHSOR2CH3

By A T G R
QO Na) ces o oaUIBeER e o Nl 8) - CeTCHO
- (0) 206901 - 0 0] N Ot cORUCH{ 42 20202G S o
- (GH2) MCWC% -¢(0 NH((CHB)NHQEQH ( CH2) 4CCRCHB -CHO

—CONHCHS ) CEY—( EH ) A CRCH2EH3—C(-ONHCH3)

CEZ - NH2 - C( ) NH(-(FB)):NBSR,CH2 SO2N( CH3) 2 -CHO

-C(ON ) CFB 1 ( CH2) ZNASOZH - C( Oy NH(GCH3)—CFC

- (CH2) OZCH3-CtO)NH(CHS)‘HCFD-H-C(O)N(CHS)ZCNZFE

-CR2A QAR - AONMCHB) 2 oy oynm, CN
CDA -CH,C(O)N(CH;) -CN
CDB -C(O)CH,NHSO,CHs -CN
CDC -(CH,),C(O)NH; -CN
CDD -(CH,),C(O)N(CH3), -CN
CDE -C(0)(CH,),NHSO,CH; -CN
CDF -CH,CO,CHj -CN
CDG -CH,CO,CH,CH; -CN
CDH -(CH;),CO,CH; -CN
CDI -(CH,),CO,CH,CHj3 -CN
CDJ «(CH,);CO,CH; -CN
CDK {(CH3);CO,CH,CH; -CN
CDL -(CH,)4CO,CH; -CN
CDM -(CH,)4CO,CH,CH; -CN
CDN -CH,SO;NH, -CN
CDO -CH;SO,N(CH:), -CN
CDP ~(CH,),NHSO,H -CN
CDQ «(CH,);NHSO,CH; -CN
CDR . -H -CH;
CDS -CH,C(O)NH, -CH;
CDT -CH,C(O)N(CHa), -CH;
CDU -C(O)CH,NHSO,CH; -CH3
CDV «(CH),C(O)NH, -CH;,
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CFF - CH2C(O)N(CH3) 2 - C(O)N(CH3) 2 CFG - C( O) CH2NHSORCH3
~C(ON(CH3)2 CFH
- (CH2) 2C(O)N(CH3) 2 - C(O)N(CH3) 2 CFJ
- (O (CH2) 2NHSQRCH3 - C(O) N(CH3) 2 CFK - CH2CORCH3
-C(ON(CH3)2 CFL - CH2CORCH2CH3 - C(O)N(CH3)2 CFM

- (CH2) 2002CH3 - C(O) N(CH3)2 CFN -

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

CH3)2 CFl

( CH2) 2CCRCH2CH3

C(O)N(CH3)2 CFO (CH2) 3CCRCH3 - (O N(CH3) 2 CFP

&“kaé )2 R 1 O O @PECT: O O N GB) 2 -€His
i C( @ N 35) > Cl(ﬁcpg?)éﬁﬁls@@ﬁ% fnﬁ:ﬂ%)z 2 crfHs
e enececs - A QN ugcogft R Ot Y -C o
PSS o S TR I v o W0 - S
(CH2) 2CEA NH2 /---)\  11- (-CCEIg)j(B(EIEIHgCGB -CH;
CCH 2O N(CH3) 2~ 0= C-9%

(O ( NHSO2CH3 O /-(CH2)2C020H2CH3 -CH;
CEC | -(CH,):CO.CH; -CH3
CED «(CH,)2CO,CH,CH; -CH,
CEE ~(CH)4CO.CH; -CH3
CEF -(CH)4CO,CH,CH; -CH;
CEG  -CH,SO;NH; -CH3
CEH -CH,SO;N(CHz), -CH;
CEI -(CH,),NHSO,H -CH;
CEJ ~(CH,),NHSO,CH; -CH3

CEK -H -C(O)NH(CHs)

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

CEM -CH,C(O)N(CHs), -C(O)NH(CHs)

CEN -C(O)CHNHSO,CHj; -C(O)NH(CHs)

CEO ~(CH,),C(O)NH, -C(O)NH(CH3)

CEP ~(CH2)2C(O)N(CHs)s -C(O)NH(CHs)

CEQ -C(O)(CH,),NHSO,CHj -C(O)NH(CHs)

CER -CH,CO,CH; -C(O)NH(CHs,)

" CES -CH,CO,CH,CH; -C(O)NH(CH3)

CET -(CH,),CO,CH -C(O)NH(CHs)

CEU -(CH2),CO,CH,CH; -C(O)NH(CHs)

CEV -(CH,);CO.CH; -C(O)NH(CHz)

CEW -(CH,);CO,CH,CH; -C(O)NH(CHs)

CEX -(CH;)4CO,CH; -C(O)NH(CH3)

CEY -(CH3)4CO,CH,CH; -C(O)NH(CHs3)
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-C\-,

CH2CO2CH2CH3 O 11 /--\

- (CH2) 2CRCH3 O
11 /-\
\-iNCH3 CGA (CH2)
(CH2) 4C0R2CH3 O / -\

N-CH3 CGD -CH2CO2CH3 O /--\
-C\--%-CH3 CGF

-C \-INCH3 CGG (CH2) 2CO2CH2CH3 O
-C-\--1 -CH3 CGH (CH2)3CXRCH3 O/--\ CN

CN \-JNCH3 C&

3C2. CH2CH3 O /- -\

-C \_j -CH3 CGE

-G \-/ NCH3 CC&K (CH2)4CO2CH2CH3

O/-\ -C\-1-CH3 CGL CH2SO2NH2 /--\ -c-\ / -CH3 CGM
COSTRRNTGh T odfetes o Lt Ty
;CHS Q8R4 -H O -\ -c- N ).CHSONERH 0) NI—|2 o ol
' CFB -(CH,),NHSO,H -C(O)NH(CH;)
CFC -(CHz);NHSO,CH; ~C{O)NH(CH;)
CFD -H -C(O)N(CHs),
CFE -CH,C(O)NH, -C(O)N(CH;);
CFF -CH,C(O)N(CHz), -C(O)N(CH3)
CFG ~C(O)CH,NHSO,CH; -C(O)N(CHz)
CFH -(CH2),C(O)NH, -C(O)N(CHs),
CFI -(CH2)2C(O)N(CH3), ~C(O)N(CHs)2
CFI ~C(O)(CHZ);NHSO-CHs -C(O)N(CHs),
CFK -CH,CO,CHs -C(O)N(CH;),
CFL -CH,CO,CH,CH; ~C(OYN(CHs),
CFM ~(CH2),CO,CHj -C(O)N(CHz)
CFN ~(CH,),CO,CH,CH; -C(O)N(CHs),
CFO «(CH,);CO,CH; -C(O)N(CH3)
CFP ~(CH3):CO,CH,CH; ~C(O)N(CHz),
CFQ +(CHz)4CO,CH; -C(O)N(CHs),
CFR ~(CH;)4CO,CH,CHj -C({O)N(CHz),
CFS -CH,SO,NH, ~C(O)N(CH3):
CFT -CH,SO,N(CHz), -C(O)N(CH3),
CFU -(CH,),NHSO,H ~C(O)N(CH;)
CFV ~(CH,),NHSO,CH, -C(O)N(CH:),
= " —g—NCN—CHg
CFX -CH,C(O)NH; QM
——C—N\m/ —CH3
CFY -CH,C(O)N(CHs), QD
--C-'-N\_/N“CH;:,
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O\~ /\ CGR -CH2C(O)N(CH3)2 0 -N CGS
-C(O) CH2NHSOR2CH3 0 -G/ ~~I -N) CGT - (CH2)2C(O) NH2 0
\ / -CD -N CGU -(CH2)2C(ON(CH3)2 0~\ -C-N)
-C(0) (CH2) 2NHSORCH3 0 -Q\D -/-N COW - CH2CORCH3 O ~\
-CN) CGX -CH2CORCH2CH3 0 -c-No \ _/ CGY
-(CH2)20RCH3 0 -Co -N CGZ - (CH2) 200RCH2CH3 0 /\ -GN
) CHA -(CH2)3CRCH3 0 ~J -CD -N -60 CHB

g

~(crD) CHOCHB -5 N 3 NSG. Cf C2)[AC2CEE 0 -GN

) G TZerD) dccocpors @SNISbCHL, VA
—C—N —CHgz

\n_/

CGA ~(CHz),C(O)NH, §
—C—N —CHj

\n__/

CGB -(CH),C(O)N(CHj3), i/ \
—C—N —CH3

N/

CGC -C(O)(CHy),NHSO,CH; Q-
—C—N —CHj3

n_/

CGD “CH,CO,CH, 2 M\
—C—N N—CHs

\./
CGE ~-CH,CO,CH,CHj g N/——\N o
/s

CGF ~(CH,),CO»CHs QI
—C—N  N—CHs

N/
CGG -(CHg)zCOzCHzCHg - 8__N/ \ —cH
/s ¢

CGH -(CH;):CO,CH;, g
—C—N N—CHg

\n__/

CGI -(CH2);CO,CH,CH; n /7 \
—C—N  N—CH,

.../
CGl -(CH,),CO,CH; _@ Nf'\N o
/O
CGK ~(CH)4CO.CH,CH; __E*N/—\ e
/s 2
CGL -CH;SO,NH, ME_N/—\ on
/s 0

CGM -CH,SO;N(CHs), QI
—C—N  N—CHg

\n_/
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11 -GN) CHE -CH2SGRNH2 0 ~~/\ -GN ) CHF
-GN CHG - (CH2) 2NHSO2H 0 ~/\

- CH2SO2N(CH3)2 0 ~~/
“C-N) CHH - (CH2) 2NHSORCH3 O / ~~\/

11 -CG-N)

0\ -GN CHl -CHRCONH 0~ -CGNI CHK
-CH2C(ON(CH3)2 0 CHL - C(O) CH2NHSCRCH3 O -C-NCI  CHM
-GN, _ | CHN -(CH2) 2C( O N( CH3) 2

-(CH2) 2C(ONH2 0 /°

CH -H

O0\/ -CN | CHO-C(O(CH2)2NHSO2CH3 0 /--Z -C-N |
-61 CHP-~GH2CORCHBTO 7" ~, o & CHQ ~CFZCOP CHZCHB
0 cHR -7&) 2000cH3 0 -“@Hszﬁ!ﬁﬁ@zﬁw)zc@w /O X\
—C—N  N—CHj
__/
CGO -(CH,),NHSO,CH; o
—C—N  N—CHjs
./
CGP -H Q
—C—N )
CGQ -CH,C(ONH, Q
—C—N )
CGR ~CH,C(O)N(CHa), O
—C—N )
CGS -C(O)CH,NHSO,CH; Q
—C-N )
CGT ~(CH,),C(O)NH, Q
—C~N )
CGU -(CH,),C(O)N(CHa), Q
—C—-N )
CGV -C(O)(CH,),NHSO,CH; Q
—C-N )
CGW -CH,CO,CH; 9
—C—N )
CGX -CH,CO,CH,CH; Q
—C~N_ )
CGY -(CH,);CO,CHj3 (I?
—C~N )
CGZ ~(CH,),CO,CH,CHj; Q
—C—N )
CHA -(CH,):CO,CH3 Q
—C—N )
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-GN, ~ CHT (CH2)3CORCH3 O -C CHU - (CH2) 3C0RCH2CH3 O
“CG-N CHV - (CH2) 4CRCH3 O -GN | CHW (CH2) 4002CH2CH3
11 --Z CHX -CH2S2NH2 0 /\ -GN _ CHY - CH2SC2N( CH3) 2
O/\ -GN CHZ - (CH2) 2NHSO2H 0 Cl A - (CH2) 2NHSCRCH3 O

-CN-CB-HO/--\ -C vo CC-CHRGONL /\ -CGNO
-62 CID -CH2Q(ON(CH3)2 O C E C(O CH2NHSQRCH3 O 11

/| \ -GN CF -(CH)2C(ONH /-\ 11 -GN C G

- (CH2) )N(CH3) 2[ O 7 - - A CI.H C{OJ({ CHZ) 2ZNHSOZCH3
011 /%K%]?-CNCII wccﬁ?g%b%}l?ﬂ?b& ?N _
CHC -(CH3)4CO,CHj; 9
—C-N )
CHD ~(CH,)4CO,CH,CH; 9
—C-N )
CHE -CH,SO,NH, Q
_ —C—N )
CHF -CH,SO,N(CHs), Q
—C-N )
CHG «(CH,),NHSO,H 9
—C-N )
CHH -(CHy);NHSO,CH; Q
—C-N )
CHI -H __9__ S
C-N__
CHJ -CH,C(O)NH, D
—C—N
=
CHK -CH;C(O)N(CHs), D
CHL -C(O)CH,NHSO,CH; Qe
—C—N
\=
CHM -(CHz),C(O)NH, o~
' CHN ~-(CH2),C(O)N(CH3), QD
~——c—N<:]
—
CHO -C{O)(CH2);NHSO,CH; 9
—c—w@
—
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11 GN CJ CH2CRCH2CH3 O 11 /--\ -GN ddIC
-(CH2)20RCH3 O G- NJ/O CIL (CH2)2C0RCH2CH3 0 11 ,\
-CNO CM(CH)30RCH3 O/--\ CIN (CH2) 300RCH2CH3 O
/-\ -CNCO(CH)4CRCH3 011 /-1 CGNO CP

(CH2) 4CCRCH2CH3 O /-\ -GN O Cl Q CH2SCRNH2 /\ 11
-CNO -63 CIR CH2S®2N(CH3)2 / \ -GNO dS

(CH2) 2NHSCRH 11 /--\ G N C T - (CH2) 2NHSCRCH3 O /- -\

Cl U -(CER),3NHSCZH T H uv HSOZH FC(O NHZ . CIr'W
-(Cklz)% QPH - CO2EH3 szé%;:éNHS@H afl
- (CH2) 3BNHSO2H - CN (CH2)3NHSOZH - CH3 CJA—C—
- (CHR2) ANHS(PH - C( Q) NHCHS
CHQ -CH>CO,CH,CH; Ii Bt
......C..... .
CHR -(CH);CO,CH 1~
......C-.-... .
CHS «(CH2),CO,CH,CH; _ﬁ_ /s
CN_]
CHT -(CH;)3CO,CHj QD
_C_ .
CHU : -(CH2);CO,CH,CH;3 D~
__C_.. .
CHV ~(CH2):CO.CHj “ﬁu /s
C-N__|
CHW -(CH2)4CO,CH;CHj3 _ﬁ_ /=
. C b
CHX -CH,SO;NH, _9_ /=
| CN__|
CHY -CH,S0,N(CHs), _ﬂ_ =
CN__|
CHZ ~(CH2),NHSO,H S
._...C-...-.-. .
CIA ~(CH,),NHSO,CH; Qs
......C..... .
CIB -H —g—N/—-\O
__/
cIc -CH,C(O)NH, ‘.i AR
./
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- (CH2) 3NHSCR2H - C(O)N(CH3) 2 CJC (CH2) 3NHSO2H | O

I\ -G\ ]
( CH2) 3NHSCRH CJF (

CH2) BNHSO2H /--\  C-N

“CH3 CJD (CH2)3NHSO2H 0 _G-ND CJE

The present

i nvention further enconpasses conpounds having the
formula (Id) -64 NN N N Ara }nN\G HRL (R3)p

-(R2)q / (l1d) and pharmaceutically acceptable salts
t hereof, wherein Ara, RI-R3 G m p, and g, are as
define pbove. 5 [Jn oneée . the
4-Tetr yI-4-phenyIplggQ$§ﬁ’hﬂ8 ounds of f%rnﬂrﬁ\
(1d) are those wherein Gis H In one embodi nené ™ he O
4-Tetrazol yl -4- phenyl pi peri di ne_Conpounds of for
(1d) arggt hose mhereinc C(O OR4. Inoons__
enbodi ment, the 4-Tetrazgl§f 4-p enylplaerldlne”
Conpounds of 10 fjornula (ld) are those mhereln G
-(-eH2)-CO-OR4—gnrd—tL——C(O) b-n-ong—enbodi-nent
t he 4- TdFrazol yl - -phen{CEﬁp@ﬂQﬂHﬂﬁ Conpounds d@
formula (1d) are tlhose wherein G = -L- (:HQ)lCLG&QRﬁMH\g
and L = -SCQ or -{SO-. In one enbodiment, the S
Z-Tetr "yI=2-phgnyl pi RETT i Conpoungs—of —fQrmula
(1d) aﬁ&t hose whdr ei ﬁ(f%%éz&ﬁ)%@ﬁa)zqo OR4 andBR4/“‘"\
H. 15 In one enbodi nent, the —C—N
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounfds of fornﬁ+a/
(1d) aggut hose wherei e fé&ﬁ%"C(O)OR4 andhR4 =
-C1-C10 alkyl. In oneeg%%%g%%gn e ﬁ% i
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounfds of FOT
H-d)—arethose-wherein G =-L-(CHD)"C(OQOR4 and R4 =
-CH2Q( @ C4 al kyl)|. -CH,CO,CH; ('é) N/——\O
o/
cn -CH,CO,CH,CH; @ Ny /—\0
.../
CIK {CHQﬁXhCHg g Nf—qb
./
CIL -(CH;),CO,CH,CH; g N/—wb
e/
CIM +(CH,);CO,CH; E;‘) N/_\O
_/
CIN -(CH,);CO,CH,CH; g N /——\O
_/
CIO ~(CH2)4CO,CH; tlc?l: Nf—-—\o
./
CIP -(CH,)4CO,CH,CH; " /—\0
./
CIQ -CH,SO,NH, E;‘) Ny /—\O
_/
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I n one enbodi nent,

the 4-Tetrazolyl

- 4- phenyl pi peri di ne

Conpounds of 20 fornula (Id) are those wherein G =

-L-(CH2) 1C(O) OR4 and R4 =
- CH2N( C1- C4 al kyl ) 2.

4- Tetrazol yl

(Id) are those wherein G =
the 4-Tetrazolyl

one enbodi nent,

-CH2NH(d - C4 al kyl) or
In one enbodi ment, the
- 4- phenyl pi peri di ne Conpounds of
-(C1-C5 al kyl ene) COOR4. I n
- 4- phenyl pi peri di ne

formul a

25 Tormul a

Conpoun of
- CH2- C&E In one

4-Tetrazol yl
(1d) are those whe

- 4- phenyl pi peri di ne Conpound
ein G = - (CH2)2- COORAL

enbod?ﬁvlé%%%ﬁ@{észhose wher el n(f =

s of
-65_1n on

Ty a O

enbodi ng@ , the 4-
Compounds of
(CH2)3 COCR4 In

)ne errbodl ment, the

Tet r azptpghy;4upbeny! pi peri di ne @
formil a (Ig)t Q%e th%ge wherein G

4=—Tet+razotyt=4-phe

(1d) arelkhose whe
enbodi nent, the 4-
Conpounds of

Tetrazol yl

Iyl [JI [JCI I dl IIC Q}II’JUUII =]
ei n -CH:):NBB)QHCOOR,.
- 4- phenyl pi per
formula (1d) are those whe

(CH2)5 4 n
4-Tetra - 4- phe

wlepiegnéﬁﬂ;ﬁ@g%'gounds of

forﬁ{ﬂa

(1d) ar hose whe
= NHSO? R ILn_aone e

hodi

ein Sgél?z)ﬂ\ll‘%églﬁ)l% and R5 T(O)NH,

4- Tetr qzigy y! - 4- phe

Fnrmnl a /Ir~|\ are—t

’\f‘\CQ \A

nyl pi pﬁmgimgé‘mrpounds of

erel-n—G1s _I_((‘I—I._'Z)

10co,cH
DR apd Rié

C(O)CNE"!2 -C(ON

HOH, @I NS4 al Kyl ) |

or -CHO -

—CONCCH=C4—atky
4- Tetr &2 yI - 4- phe

| I'T UITT CIIUUUI IIUIIL,

Ih o
lIIC

1yi pi péigiNES@dhpounds of

fortal¥a

(Td) a nose wief
- SR NHZ&i SO2NH( Cl |

u—u) IR5
H sopN(

el n
C4_ar 18}&2)’31\’

and RS =

Cl-C4 al k{2,

15 In enbodi ne
4-Tetrazolyl - 4- phe

nt ,
vI DI D

n%s%nouncs of

{EPHRITEH:

(1d) arepg hose whe

4-Tetraikﬂ yl - 4- phe
(1d) are those whe
I n one enbodi nent,

and Re(G)N(CHa),

rein %ﬁﬂaﬂiﬁ (SiR)" R

rein Gis -L-(CH2)" RS
t he 4- Tetrazol yl - 4- pH

Nyl pi pEHYNESGapounds  of Of or a
and—£ - C(R-CH,
enyl pi per\l dl/ne

Cormpoungs —of——20f
- L- (cHYIR5 and |_
the 4-Tetrazol yl -
formula (1d) are t

T fTUI d are _those

IN}W Hin or
phenyl pi peri di ne Conj
hose wherein G = -(Cl4

VVIICI cl Tl U 'S

e errbodlﬁna ;
ounds —ofC—N )
C5

al kyl ene)Rs. -(CH,);NHSO,H D
CIF ~(CH;)sNHSO,H (,? 7\
~—C~N O
__/

The present invention further encompasses compounds having the formula

(4
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10

15

20

25

I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (l1d) are those wherein G =
-CH2-R5. 25 In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(1d) are those wherein G = -(CH2)2-R5. In one

enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne
Compounds of forrmula (1d) are those wherein G =
-(CH2) 3-R5. I n one enbodi nent, tth

4- Tetrazol yl - 4- phenylplperldlne nppunds of 30
formula (Id) are those wher CH2)4-R5 I n one
enbodi ment, the 4-AFgtraz enyl'gi peri di ne

Conpounds of formul t hgsepherein G =
-(CH2)5-R5 -66 | n ¢he Rpbodi e t hg(Ralg
4- Tetrazol yl - 4- phenyl pi peri din ounds of fornula

(1d) are those wherein p = O.w:)n anot her enbodi nent,
the 4-Tetrazol yl - 4- phenyl pi pé di ne Conpounds of
formula (1d) are those wherein p = 1. 5 In another

ardrpd@cha®ifically Receptabid $altg @ie)‘éof“wﬁéi@ﬂﬂ)ﬁ@' RERL & AL p, and g, are as
Compounds of formula (1d) are those wherein p =1 and
akvson atomto Whl ch R3 is attached is |n t he

R) - fi t]
4ot r azdy P s TRt S R b bting Gomagapes of
fofrhalh (Rl erd thewevidieings ik . = 1 and the carbon atomto

which R3 is attached is in the 10 (S)-configuration.
I n anot he[Fl opgswhpdisient, theyd Tetrazolyl-4-phenylpiperidine Compounds of

ol T ER o SRaBRG R PO TSRS °s allt

I n anot haﬁ oe&beUdbaEtIt, tlﬁd‘WE-Tetrazolyl—4~pheny anendlne Compounds of

4- Tetrazol yl - 4- phenyl p| peri di ne npounds of fornula
foptrily () arethesseViandl i SACH:)AHE AR bt Ler(Os. | 1

anot her

& Tet r az QTSN BG4 Tetrohydephoniplpeiding Compapds of
fosohut) (Edy Erettlmevhdﬂﬁﬁﬂ A D-CH,),RO)OR, akdlt. E3-sthK ydr-send

the carbgn atomtg which R3 1s attached is in the (R

confi gur EI’(] Pas empodigeat, M 4- Eﬁ%@?@bﬂénmhenvh@endme Compounds of

pi formul a
foﬁ%?hﬁ? é)sge §$§ n E’e@}%b '&&9&9@%@% and the
car bon atIm bhé emhbtihﬁﬁnRﬁlel @Taﬁazﬁlyﬂacﬂﬂﬁﬂylp‘@dnﬂlﬂef@)rﬂ@unds of
fow@%g%ur atjon. I n_another enbodi nent,

1 361thase aehorein G i -be(CH 40 &%@mﬂg ofC1-C1o alkyl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -L~(CH,),C(O)OR4 and Ry = -CH,O(C;-Cy alkyl).

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = ~L-(CH;),C(O)OR,4 and Ry = -CH,NH(C;-C, alkyl) or
-CHzN(Cy-C; alkyl),. '

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

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -(CHz);-COOR,.
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formula (1d) are those wherein p =1, R3is -Cl1-C3

al kyl, and the carbon atomto which R3 is attached is
in the (S) configuration. In another enbodi nent, the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of 25
formula (1d) are those wherein p =1, R3is -CH3, and
the carbon atomto which R3 is attached is in the ()
configuration. In one enbodi ment, the

(1) o e ot nThadintanh the & TGtrkaly OB FeATIdin CorppRands of
i sebhs ' el d f 30
fo?mi[ﬁt(fcgéi(-ﬂl t:(ljﬁ%)se‘lwﬂé}éﬁ)d Ql'ﬁg%b'b%}g? npounds o

or mul are those eiln m= 0. |In one
enbodi nmenin,onkkmbddihemnt, dhod-Tletrdzghyl ehyhemyipdperidimeeCompounds of

fo%%ﬁﬁﬂg??e&é%f orrr[ul ?(_{(%%z)ﬁ&%&a?se wherein m= 1.

a3 B SRR i O o
foenrbla didyerd thogehehateiliét + a@lliyi-€OQReny| pi peri di ne

gor:rp gu ngslpi)?fns ﬁ]fél%rg%gr, &I{'gcﬂ%—,’f%%g@ \ E)43— ehevr\glepri];)eérir(]iinrg éon%poaurl]l sof
ol AR O G B-ERCHLRE abPRPO B OlR,, o™l @

enbodi merh ont embddifent, drot-Fetrazopi elrpianly ipdparidimeeCompounds of

| a. h wh ' =1 d
fognolﬁg UG Bose wan EHEHQL R fnd Re =" 05N, " o)Ni30R,
- A%-dph ' LAl Compounds of 10
C?%)M{(‘%Z%%ﬂ)(ylg,roghg osec\%?éreiyﬁgm =0, p=0andg-=0.
I n one erhodé mmhodinteht thb FEetrazpnbilyi-phenplpipeyid picErmstiunds of

fori::noxgg glﬁg g% tg(];s&vs}?e]rrlmngl Séi’t%b@?i?éﬁ %u?c? ﬁ; g“@%{zﬁh& ~@O=ZN%I(CRC4 alkyl),

4 - phenyl pi peri di ne Conpounds of fornul a
ordsEeNt@zel Yiky;. phenyl pi p nm
(I:jé))gg(?lé%hoglgzmhereinRZiS-Br, -d, -1, or -F. 15

I n one erhoué mhodimeh the-Ar¢etrazobil \i-phtnpipgreyidiriefEomgtiunds of
folr R AT 4R TR Ol ot el s THOTSOL.
4- Tet r az g} Yhe dmBESER%HD W—T%%%ﬁ@lﬁ)eﬁfﬁmf@nﬁwuﬂds of

(1d) are those wherein R2 is -C n one

formtie tidhanetthose vdreseifT 6t is alz-¢CHL).Rs pidehy #0(68f i di ne
CoPOUNS O PR Bl DO S Bk o
formula (Id) are those wherein G is -L-(CHz),Rs and L = -SO,- or -SO-.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = ~(C;-Cs alkylene)Rs.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -CH;-Rs.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = ~(CH;),-Rs.
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -(CH,)s-Rs. '
In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein G = -(CH,)4-Rs.
' In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (Id) are those wherein G = -(CHz)s-Rs.
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I n one enbodi ment, the 4-Tetrazolyl-4-phenyl pi peridi ne
Conmpounds of fornmula (l1d) are those wherein R3 is
-Br, -d, -1, or -F. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(1d) are those wherein R3is -Q(A-C3 alkyl). 25 In
one enbodi nent, the 4-Tetrazolyl -4-phenyl pi peridi ne
Compounds of formula (1d) are those wherein R3 is

-Cl-C3 al kyI In one enbodi nent,
4- Tet r az oityAne £mbed Wlﬁ%ﬂ@#ﬁ@lwrpm&pwdm%@rﬁm@ds of

Is -NH(C1-C3 al kyl) or
fo%? %&é@g?{@ﬁé}@#ﬁj one enbodi m(ent t he o
4- Tet r az olnydnethepbrabydimice thedi- 'ﬂétra@@lﬁll@tp‘lﬁﬁylpfpeﬁaﬁe Compounds of
for@}i‘ﬁ@fﬁ‘% are those_wherein R is H -68 In one
{ O$eEhere T 470l yI - 4- phenyl pi peri di ne
Conpounds
C(”%) NHD Inooa%?t&taﬁl%_@étﬁmﬁ%;%%%t?@@%ﬁ%%&ﬁbﬁ;ﬁmb %ompounds of
foﬁﬁﬂﬁlﬂ(d)lar@om Wiydrgid.p Al and theasathoeliat@i to whith R; is attached is in the

4- Tﬂﬁrazol y| - 4- phenyl pi peri di ne Conpounds of 5
(RISPREEYRIY) are those wherein Rl is -C(O)N(CH3)2 In

chﬁpggﬁggho@%%&ﬂnﬁ‘f %}ﬁa h%géfjlé %{‘aﬁé@!&) e er e#)ﬁ%ééhﬂé BSmpounds of

forfl@) p@kIhodenwioeein @b d dindritRicarbohatom to which Ry is attached is in the -

4 Te razol yl| - 4- phenyl pi peri di ne Conpounds of fornula
(SHeeyigFdiqthose wherein R is - C( O NHCH2CH3. 10 In one

Compounas gpo i A Afcne Ao ROSRL Y AR RRfine Compounds of
forrifl@)( ) ﬁd?tﬁbﬁ)vﬂmerd:m penkamd Rl -0/ alktyihe

4-Tetraz henyl. |per| di ne Co ounds of .fornula
(1d) ar eOIPﬁB%téefaﬂ'él? ety the 4-Tetxagplyl-4ipkepylpiperidine Compounds of

. foﬁHﬁQ@ldﬁfgﬂztth?ste%e?'?lﬂ—? {agﬁwd Gophenyl pi peridine

15

20

25

30

Compouhds aré those wherein Rl is

Inlo maothﬁbﬂnbcmlﬁnent thh d-Tetrazolyl-4-phenylpiperidine Compounds of
for

- CHO.
zol henyl er.idpin npoun s of
fow‘g (@?éfet ‘&é’é” AR &Jﬁi i Criene Ylna%ge@ﬁvé’sa@mw which R is
tthed4s ahs M nyl pi peri di ne Conpounds of
? ormJSla (rd ﬁzpéareggrﬁggig wherein Rl is -(Cl-C4 al kyl).
20 I'n ondn end!thch emghoedjméeritethe 4-Tetrazolyl- 4-pheny1p1per1d1ne Compounds of

fo%ril.i%e Efg?ér%lt ]Kc&g év}%ﬁeé lﬂ %ﬁﬂ% gélqgf anC@Hx% %?1 a(t)ofm to W[lnﬁ R;is

attached is in the (R) configuration.

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

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

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

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

formula (Id) are those whereinm = 1.
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)yecH2)r O ~-~ -CGNI /~0 -G\, -4, (CH) , -CNI

or -G ~J In one enbodi nent, the

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

(1d) are those wherein Ara is phenyl, naphthyl,

anthryl, or phenanthryl. 25 In one enbodi nent, the

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

(1d) are those wherein Ara is -(5- to 7-nenbered)

heteroaryl. In one enbodi nent, the L

4- Tet r az OPPRe STBAGRYAR s 1 SirielthdnphsanipipesidineiGammpauads of
1 0 ALRhS gubstituted with one or

:b&g?%(ggﬁgﬁgﬁ%gﬂﬂggg%}n one %nb%dinent, t he
4- Tet r azdhyhe émpbdimehy ithpot-Tdirawe | ylerpirupipeatlinefConipduads of

I t wherein G = H, dp=20.1
Tl i DA T AZBRP= O phehyl pi per | i ne
Conpound 8111 %fsle Flfn%(mﬂeﬁt medQ-T%&oi){T—%gﬁleﬂ@Efp%hﬁin@ C_bnlﬁ'Jounds of

and g = n one enbodi nent,
formille (Ty 2wl thdsedrlphanyd pOperd g=n& Conpounds of formula
(Id) are . those %}frein G=H and m= 0. 1In_one
enbodi merf on¢ fRLodiFEnt, géeo‘}'ﬂyrf‘t!@@bﬁ'éfﬁheﬁylﬁﬁ’ieﬁéiﬂﬁ & ompounds of
ol RRAPES s IRIH LR (1) qar 6, | Nose wherein G = H,

n one e i ment, the
4- Tet r az dh phe émpérimyhip tipet-TeirarelyCdienyigipetifiine Tdmpounds of

BT e T £ 5. 0 A
4-Tet r azq) ghe émﬂ&ﬁﬁ%t?H%%Tﬁkd}giyg%ﬂﬁggﬂgﬁaﬁémgmﬁ%ms of

(Id) are those wherein
fommilo (idjrenetthost hetsimat + AzpEyl and-goheny| pi peri di ne

CompOUn, . ot AL, B eSS ool o
foﬁu}?(}ﬂ?&@'ﬂdse%ﬂbﬁpm RiBer L%I’ ng é;qg'_pounds of formula

are those wherein G = and m= 1. In one
enbodi et png ¢mbotliment; hed-Vitrakelyhdmhkpylpiperidina €ompounds of

o RPRYTSE heS5he  guos, merein G = o
4-Tetrazoh Yhe %M&B¥ﬁt%@@tT&£&é9§%%ggﬂ@e%éina %gn%)ounds of

formula (1d) are those wherein
foramda (hd)-are those whreireRbisd Ciréhtalkyl.he

4-Tetrazgl ul - 4 el PR 08, R TR e ine Compounds of

formula (Id) are those wherein R; is ~NH(C;-C; alkyl) or -N(C;-Cs alkyl),.

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R3 is -O(C;-Cs alkyl).

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

In one embodiment, the 4-Tetrazoly1—4-phenylpiperidine Compounds of
formula (Id) are those wherein R; is -NH(Cy-C;3 alkyl) or -N{C;-C; alkyl),.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein R, is H. |
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formula (1d) are those wherein G=H, p =0, q =0,
and m= 1. In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of fornula
(1d) are those wherein G=H, p =0, g =0, and Ara is
phenyl. 25 In one enbodi nent, the

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds of formnula
(1d) are those wherein G=H, p =0, g =0, m= 0, and

Ara i h I Il [ ust

4 Tetrar of{f?ne fﬁ?@ﬁf} i éﬁ?&wléoWBw&p@dm%Qﬁmp@mds of
N

fiehely (e B%S?ﬁ%?gt%ﬁ??@@é%ép?’mﬁ@% Woeﬁﬂ‘#@b@ alley), or

W@Nécﬂ(:ﬁa}kﬂﬂz Rl are as foll ows Conpound No.: G: RI:

DAD - C( o) ) B g dient e e @L@}-ng Sheids (%Bg%gﬁoﬁnds of

CH2) 2NHSC2CH3 -H  DAR
f".‘*é‘ﬁ‘z@%ﬁe% E“Cw%%&lgm-}gﬁi%) “H )DAJ - (CH2) 2002CH3
"H DAK - [GHR)RCOREMIEHBe HT ctiAllyl-4-Ghit)y BEERITHHR: Cotnp&hls of

forplit{ oot BsoRere ROARC (OB SeND - 1 DAQ
- CH2SQ2N( Q’&l)e?enib'ddiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

formula (1d) are those wherein R, is ~C(O)NHCH,CHs.

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

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (1d) are those wherein R; is -CHO.

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

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

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

formula (Id) are those wherein R; is

o fSHak
]
—-*(IC?:—N N—R MC“N —E—N@ -—E:')——N 0
/O, (CHz) , —

or \_/

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

formula (Id) are those wherein Ar; is phenyl, naphthyl, anthryl, or phenanthryl.

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (Id) are those wherein Ar; is -(5- to 7-membered) heteroaryl.

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

formula (Id) are those wherein Ar; is substituted with one or more Ry groups.
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DAR - (CH2) 2NHSC2H -H DAS - (CH2) 2NHSCRCH3 -H DAT - H
-C(O)NH2 ~DAU - CH2C(O) NH2 - C(O) NH2 DAV

-CH2C(O) N(CH3) 2 - C(O)NH2 - 71 DAW - C( O) CH2NHSOR2CH3
“C(O NH2 DAX - (CH2) 2C(O) NH2 - C(O) NH2 ~ DAY

- (CH2) 2C(O) N(CH3) 2 -C(O)NH2 DAZ - C( O) ( CH2) 2NHSCRCH3
-C(ONH2 DBA - CH2CORCH3 - C(O) NH2 DBB - CH2CORCH2CH3
-C(O)NH2 DBC - (CH2) 200R2CH3 - C(O) NH2 DBD

( CH2) 2 @%@Ma (%) Ny T U&%Hz) Bcagpg&?ﬁéﬁgmpownzds of

ﬁmﬂ%%g ﬂgﬁc{” 5&%%%@% 8@;% 8(8 I0) NH2  DBK

_(CHR) ZNBS%bmW@hNﬂzme@Bte&dzﬂﬁﬂﬂ%m&hﬁgﬁﬁbﬂ%mWHﬁnds of
CH2C( O) NH2 - CO2 DB
“ftﬂ%@aﬁ)‘c%ﬁs)“@efw CI%@B%— UcHpNHSCRCHB - CCRCHB DBQ

( CH2) 2C40) eorle
) o SN B s e G R AR of
formﬁa d@HrEoREHRGRIr GEG2BEHMI BBV).- (CH2) 2CC2CH3 - CO2CH3
' In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of

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

In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds of
formula (1d) are those wherein G = H, and Ars is phenyl.

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

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

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

In one embodiment, the 4—Tetraz01y1-4-phenylpip-eridine Compounds of

- formula (1d) are those wherein G=H, p=0, q =0, m = 0, and Ar; is phenyl.
Mlustrative 4-Tetrazolyl-4-phenylpiperidine Compounds of formula (Id) have

the following structure:
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DBW - ( CH2) 2CCRCH2CH3 - CORCH3  DBX - ( CH2) 3C02CH3
-CRCH3 DBY - (CH2) 3C0RCH2CH3 - CORCH3 - 72 DBZ

- (CH2) 40C0RCH3 - CORCH3 DCA - ( CH2) 4C0RCH2CH3 - CORCH3
DCB - CH2SO2NH2 - CO2CH3  DCC - CH2SO2N( CH3) 2 - CORCH3
DCD ( CH2) 2NHSCRH - CO2CH3  DCE - ( CH2) 2NHSORCH3 - CORCH3
DCF -H -CHO DCG - CH2C(O NH2 - CHO DCH - CH2C( O) N( CH3) 2
-CHO DCl -C(0O) CH2ZNHSORCH3 - CHO DCJ - ( CH2) 2C( O) NH2
-CHO DCK -(CH2) 2C( O
- C( O) ( CH2) 2NHSCRCH3
- CH2CORCH2CH3 - CHO
- (CH2) 200RCH2CH3 - CHO
- (CH2) 3C0RCH2CH3 -
- (CH2) 4CORCH2CH3 - CHO
- CH2SO2N( CH3) 2 - CHO
- (CH2) 2NHSORCH3 -CHO DCY -H -CN DCZ - CH2C(O)NH2 - CN

mﬁ%ar%g&@ﬂy%%}f%ie s thereof,
wherein G and R, are as follows:

Compound No.: G: Ry
DAA -H H
DAB -CH,C(O)NH, -H
DAC -CH,C(O)N(CH3;), -H
DAD -C(O)CH,NHSO,CH;3; -H
DAE -(CH2)2C{O)NH, -H
DAF -(CH,),C(O)N(CH3) -H
DAG -C(O)(CH),;NHSO,CHj3 -H
DAH -CH,CO,CH; -H
DAI -CH,CO,CH,CH; -H
DAJ ' (CH;),CO,CH; H
DAK -(CH2)2CO,CH,CH3 -H
DAL «(CH2)3CO,CH; H
DAM -(CH,);CO,CH,CHj3 -H
DAN -(CH)4CO,CH; -H
DAO -(CH;)4CO,CH;CH3 -H
DAP -CH,S80,NH; -H
DAQ ~CH,SO,;N(CH3), -H
DAR -(CH2),NHSO,H -H
DAS -(CH;);NHSO,CHj; -H
DAT -H -C(O)NH;
DAU -CH,C(O)NH, -C(O)NH,
DAV -CH,C(O)N(CH;), -C{O)NH,
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DDB - C( O) CH2NHSCRCH3 - CN

73 DDC - (CH2) 2C(O) NH2 - CN

- (CH2) 2C(O) N(CH3) 2 - CN DDE C( O) ( CH2) 2NHSOR2CH3 - CN

DDF - CH2CO2CH3 -CN DDG - CH2CO2CH2CH3

- (CH2) 2CCRCH3 -CN DD

-CN

DDH

- (CH2) 2C02CH2CH3 - CN DDJ
- (CH2) 3C02CH3 -CN  DDK - ( CH2) 3CCRCH2CH3 - CN  DDL
- (CH2) 4C02CH3 - CN  DDM - ( CH2) 4CCRCH2CH3 - CN DDN
- CH2SC2NH2 -CN  DDO - CH2SO2N( CH3) 2 - CN DDP

s BB crog( O o DHPOGHC OjN Cr3) > CENH:
o NHSOZQ—B\Z WWS@%@.—S@ :
G2 G GObIO g, PR GREGIZ0R - o 6
-~ (CHo) IMXPCHS - OFS D@«mmmd{ “G8  RONH,
CUETBA T T T CH,CO,CHS -C(O)NH,
DBB _CH,CO,CH,CH; _C(O)NH,
DBC -(CH,),CO,CH; _C(O)NH;
DBD (CHz),CO,CH,CH; _C(O)NH,
DBE  (CHp)sCO,CH, -C(O)NH,
DBF _(CH2)3CO,CH,CH; -C(O)NH,
DBG -(CH)4CO,CH; _C(O)NH;
DBH -(CH2)4CO,CH,CH; _C(O)NH;
DBI -CH,SO,NH, -C(O)NH,
DBJ _CH,SO;N(CHs), _C(O)NH;
DBK -(CH;),NHSO;H _C(O)NH,
DBL ~(CH,);NHSO,CHj, -C(O)NH;
DBM -H -CO,CHj
DBN _CH,C(O)NH, _CO,CH;
DBO -CH,C(O)N(CH), -CO;CH;
DBP -CH,NHSO,CH; -CO,CH;
DBQ (CHz),C(O)NH, -CO,CH;
DBR (CH2),C(O)N(CHz), -CO,CH;
DBS -(CH,);NHSO,CH; -CO,CH;
DBT _CH,CO,CH; -CO,CH;
DBU -CH,CO,CH,CH; _CO,CHj
DBV {(CH;),CO,CH; -CO,CH;
DBW -(CH,);CO,CH;CH; -CO,CH;
DBX _(CHy)3CO,CH; -CO,CH;
DBY -(CHz)3CO,CH,CH; -CO,CH;
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- (CH2) 4CCORCH2CH3 - CH3 DEG - CH2SO2NH2 - CH3  DEH
- CH2SO2N( CH3) 2 - CH3 DEl - (CH2) 2NHSOR2H - CH3  DEJ
- (CH2) 2NHSORCH3 - CH3 DEK - H - C(O) NH(CH3) DEL
- CH2C( O) NH2 - C(O) NH(CH3)  DEM - CH2C( O) N( CH3) 2
-C(O)NH(CH3) DEN - C( O) CH2NHSORCH3 - C( O) NH(CH3) DEO
- (CH2) 2C(O) NH2 - C(O) NH(CH3) DEP - ( CH2) 2C( O) N( CH3) 2
-C(O) NH(CH3) DEQ - C(O) ( CH2) 2NHSORCH3 - C( O) NH( CH3)

DER - CH3 = C[O NH( DES = CH2CORCHZCH3
-C(ON ) DET (w;@@&@c}é}( O NH(CH3)  DetP2CHs
- (CH2) CH2CH3 - (0O - (CH2) 3CCPCHE
Mﬁm DEW | CFW&%E@Z H3 o olNH( arR) CRSES
- (CH2) 46BCH3 - C( O) NH( CH3py ngf\}%{ CH2) 4Q0RCH2CHer 0, CH,
(“( ('\\ I\II-I/ ("I-IQ\ DEZ L CH2SOR I\I I\II—l( ("H”\ DEA
- CH2SODCHR) 2 - C( D) NH( QE@)SO,NFBH: ), CH2) 2NHSO2H -CO,CH
-C(O NL&H3) 2 DFE CH2C( @HMNHSIMB) N(CH}) 2 DFF-CO,CH;
-CHZC{OIN(CH3) 2 -C DFG = C(O) CH2NHSC2CHS3
-C(ON )2 DFH } (ws%)zijﬂﬁ@zcﬂz O N(CH3) 2 - 7eO75Hs
“(CH2) ) N(CH3) 2| - C{LO N{ 2 DFJ CHO
-0 ( 2NHSQRCHB - C( Q) N( CH3) 2
DCG -CH,C{O)NH, -CHO
DCH -CH,C(O)N(CHs), -CHO
DCI -C(O)CH,;NHSO,CH; -CHO
DCJ ~(CH,),C(O)NH, -CHO
DCK. -(CH,),C(C)N(CHs), -CHO
DCL -C(O)(CH>);NHSO,CH; -CHO
DCM -CH,CO,CH; -CHO
DCN -CH,CO,CH,CH; -CHO
DCO -(CH,),CO,CH; -CHO
DCP ~(CH,),CO,CH,CHj -CHO
DCQ ~(CH3);CO,CH; -CHO
DCR «(CH,);:CO,CH,CH; -CHO
DCS | «(CH,)4CO,CHs -CHO
DCT -(CH3)4CO,CH,CH; -CHO
DCU -CH,SO,NH, -CHO
DCV -CH,SO,N(CH3), -CHO
DCW «(CH3);NHSO,H -CHO
DCX ~(CH,),NHSO,CHj -CHO
DCY -H | -CN
DCZ -CH,C(O)NH, -CN
DDA -CH,C(O)N(CH3), -CN
DDB -C(O)CH,NHSO,CH; -CN

- T3



DFK - CH2CORCH3 - C(O)N(CH3) 2 DFL - CH2CORCH2CH3
~C(O)N(CH3)2 DFM - (CH2) 2002CH3 - C(O) N(CH3) 2 DFN
- (CH2) 2002CH2CH3 - C(O) N(CH3) 2  DFO - ( CH2) 3C0RCH3

-C(ON(CH3)2 DFP

- (CH2) 3CCRCH2CH3 - C(O) N(CH3) 2  DFQ

- (CH2) 400R2CH3 - C(O) N(CH3) 2 DFR - ( CH2) 4C0RCH2CH3
-C(ON(CH3)2 DFS - CH2SO2NH2 - C(O) N(CH3) 2 DFT
- CH2SO2N( CH3) 2 - C(O) N(CH3) 2 DFU - ( CH2) 2NHSO2H

-L,(())N(}S/g%) UI—V-(L,HA)AI\I CPCH3 L,(U)I(L,I—B)Z DFvvr—l
101 /r P8¢ N OHB3 11-C—N—CH3@[§Y
20 bR |00'/ ' ) (RGN pos N
REEE . T :‘?@Xf‘?%e%é% <N
S‘n%”imﬁ“som O e e G e creore B
[--\ -ToDE% - -CH,CO,CH,CH; -CN
DDH (CH,),CO,CH; -CN
DDI «(CH)CO,CH,CH; -CN
DDJ -(CH,);CO,CH; -CN
DDK. -(CH,);CO,CH,CHsz -CN
DDL -(CH)4CO,CH; -CN
DDM ~(CH,)4CO,CH,CH; -CN
DDN -CH,SO,NH; -CN
DDO -CH;SO;N(CHs), -CN
DDP -(CH,),NHSO,H -CN
DDQ -(CH,);NHSO,CHj -CN
DDR ' -H -CHj
DDS -CH,C(O)NH, -CH;
DDT ~CH,C(O)N(CHs), -CH;
DDU -C(O)CH;NHSO,CH; -CH;
DDV -(CH,),C(O)NH, -CH;
DDW (CH2)2C(O)N(CH3), -CH;
DDX -C(0) (CH2),NHSO,CH; -CHj
DDY -CH,CO,CH; -CH3
DDZ ' .CH,CO,CH,CH; _CH;
DEA ~(CH,),CO,CH; -CH;
DEB -(CH,)2CO,CH,CHs -CH;
DEC -(CH,)3CO,CHj3 -CHj
- DED ~(CH;):CO,CH,CH; -CH;
DEE -(CH,)4CO,CH; -CH3
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DGF - (CH2) 2CORCH3 O /\
(CH2) 2CCRCH2CH3 O /--\ -C
- (CH2) 3C0RCH2CH3 O ~-

-C-N-CH3 DG
(CH2) 4C0RCH3 O , \

-G \-/

-C-N% N-CH3 DGG
N-CH3 DGH (CH2) 3CORCH3 / -\
-C\-jNCH3 DG

-CH3 DGK - (CH2) 4C0RCH2CH3 O

-C NN -CH3 DGL -CH2SO2NH2 0 -C-\-/N CH3 DGM
-CH2SO2N(CH3)2 O -G \-, N-CH3 DGN ( CH2) 2NHSQORH /- - -\
NN - CH3 DGP

-C NN -CH3 DEO (CH2) 2NHSQ2CH3 /- -\

-C

Cool PREGS) 2 0 |- C NORS@ o orsceais. ~Chio
T~ -CPegd DGT -(CH2) 2NN, T 7 L
DEH -CH,SO;N(CHs), -CH;
DEI (CH,),NHSO,H -CH;
DEJ «(CH,),NHSO,CHs -CH
DEK. -H -C(O)NH(CH3)
DEL -CH,C(O)NH, ~C(O)NH(CHs)
DEM -CH,C(O)N(CHs), -C(O)NH(CH3)
DEN -C(O)CH;NHSO,CHj -C(O)NH(CHs)
DEO ~(CH,),C(O)NH, -C(O)NH(CHs)
DEP ~(CH2)C(O)N(CH;), -C(O)NH(CH:)
DEQ -C(O)(CHy),NHSO,CH; -C(O)NH(CHs)
DER -CH,CO,CHj -C(O)NH(CHs)
DES -CH,CO,CH,CHj -C(O)NH(CHs)
DET -(CHy),CO,CH -C(O)NH(CH)
' DEU ~(CH,),CO,CH,CH; -C(O)NH(CH;)
DEV -(CH3);CO,CHs -C(O)NH(CHs)
DEW ~(CH2)sCO:CH,CH;, -C(O)NH(CH)
DEX ~(CH2)4CO,CHs -C(O)NH(CHs3)
DEY ~(CH2)sCO,CH,CH, ~C(O)NH(CH)
DEZ -CH,SO;NH, -C(O)NH(CHy)
DFA ~CH,SO,N(CH); -C(O)NH(CH3)
DFB -(CH,),NHSO,H -C(O)NH(CHj3)
DFC «CH,),NHSO,CH; -C(O)NH(CHj)
DFD -H -C(O)N(CHz),
DFE -CH,C(O)NH, ~C(O)N(CHs),
DFF -CH,C(O)N(CH;), -C(O)N(CH3),
DFG -C(O)CH,NHSO,CHj ~C(O)N(CHs),
DFH ~(CH,),C(O)NH, -C(O)N(CHs)z
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“N_) DGU -(CH2)2C(O N(CH3)2 O o
C(O) (CH2) 2NHSOR2CH3 11 -GN )
11 -GN ) DGX - CH2CORCH2CH3 O /w~ -C-N )

-C -N DGV
DGW - CH2CO2CH3 O / ~~/
DGY

-(CH2) 2C2CH3 O 11 -c-ND D&Z -(CH2) 2CO2CH2CH3 O 11 D
~/-C-N DHA -(CH2) 3CO2CH3 11 -C-N DHB - (CH2) 3CO2CH2CH3

O 11 -CND DHC -(CH2)4CO2CH3 O/ ~

“GN)

DHD

-(CH2) 4CRCH2CH3 ~/ O/~ -C-N ) DHE -CH2SO2NH2 0 ~/\

-C-N - /8 - DHF {1 CHZSOZIN 2 U
) pi{ BN ), -C(O)N(CHy),
DFJ -C(O)(CH,);NHSO,CH; -C(O)N(CH;)
DFK -CH,CO,CH; -C(O)N(CH3)2
DFL -CH,CO,CH,CH; ~C(O)N(CH;),
DFM -(CH,),CO,CH; ~C(O)N(CH;),
DFN ~(CH,),CO,CH,CH;3 -C(O)N(CHs),
DFO ~(CH,)3CO,CH; -C(O)N(CH;),
DFP -(CH,);CO,CH,CH; -C(O)N(CHs)z
DFQ ~(CH;)4CO,CH; -C(O)N(CH3),
DFR ~(CH)4CO,CH,CH; -C(O)N(CH3),
DFS -CH,SO,NH, -C(O)N(CHs)2
DFT ~CH,SO;N(CHs), -C(O)N(CHz),
DFU ~(CH;);NHSO,H ~C(O)N(CH;),
DFV -(CH,),NHSO,CHj; -C(O)N(CHs),
DFW -H ﬁ’ ™\
—C—N  N—CHj4
DFX -CH,C(O)NH, 9 7\
—C—N —CHj,
__/
DFY -CH,C(O)N(CH3)2 9
—C—N  N—CHs
S
DFZ ~C(O)CH,NHSO,CH; QI
~—C~N N—CHg3
\/
DGA -(CH,),C(O)NH, PN
~—C~N  N—CHj
_/
DGB ~H(CHz2C(O)N(CHs), T /\
—C—N —CHj
_/
DGC -C(0)(CH;);NHSO,CH; QM
—C—N N—CHs
__/

-76 -




C-N_) DHG-(CH2)2NHSORH 0 ~/\ -GN ) DHH
~(CH2) 2NHSQR2CH3 0 ~/\ -GN) DH -H O DHJ
“CH2C(O)NH2 0 /~ -GN, DHK -CH2C(O)N(CH3)2 0 /~

-C-N, DHL C(O)CH2NHS@CH30/~ -CN ' DHM
-(CH2)2C(ONH2 0 /~ -GN, _ | DHN -(CH2)2C( O N(CH3) 2
0 -C DHO - C( O) (CH2) 2NHSCRCH3 0 /~ - C-NJ DHP
cmcozcmo,, ~ -GN _ | DHQ CH2CORCH2CH3 O /°
-C-N, - (CRZ) L,UA _
- (CH2) CH2CH3 o|/\ - HzC@gCBHT (CH2)3Q)ﬂ2H3/'O"\(\
-GN, _ ~ DHU - (CHR) SCOZCHZCHB ~/  O/\ —C—N  N—CHg
\.../
DGE ~-CH,CO,CH,CHj _ g N /—\N_CH
A
DGF (CH,),CO,CH; o
—C—N  N—CHj
_/
DGG -(CH,),CO,CH;CHj3 e
—C—N  N—CHj
DGH -(CHz)sCO,CHj ﬁ /\
—C—N  N—CHs
DGI ~(CH,)3CO,CH,CH;
~—C~N  N—CHjs
DGJ ~(CH,)sCO,CH; Q
—C—N  N—CHs
DGK -(CH,)4CO,CH,CH, Q
~—C~N  N—CHj
DGL -CH,S80,NH, Q
~—C~N  N—CHj
/
DGM -CH;80,N(CH;), QI
—C—N —CHj
N/
DGN -(CH,),NHSO,H |C|J
—C—N  N—CHs
DGO ~(CH,),NHSO,CH; Q

DGP “H -0
—C—N )

DGQ -CH,C(O)NH» Q
—C—N >
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-GN O~/
- (CH2) 4C0RCH2CH3
-GN,

- (CH2) 2NHSO2H 0 I |
-CNO DICCHCONH /--\

-HO 11 /--\

CH2C(O) N(CH3) 2 O / -\

011 Na
DHY - CH2SO2N(CH3)2 0 /~ -G N,
DI A - (CH2) 2NHSC2CH3 O DI B

DHV - (CH CO CH 2)4 2 3 ||
- C DHX - CH2SO2NH2 101
DHZ

- G- NCl

-G

DHW

-GCNODD

-G V. D E C(OCHZNHS®2CH3 O 11

[-\ -CNO DF-(CH)2C(ONR 0 /-\ -CN DG

(CR2) SHANH ST g bopiiciEy 9
—C—N )

DGS -C(O)CH,NHSO,CH; ?
()

DGT ~(CHy),C(O)NH, C{
()

DGU -(CH2)2C(O)N(CHz), ?
()

DGV -C(O)(CH3),NHS0,CH; Q
—&N )

DGW -CH,CO,CH ?
()

DGX -CH,CO,CH,CH; ‘?
()

DGY -(CH2),CO,CH; C.’
()

DGZ (CH;),CO,CH,CH; ‘?
' ()

DHA -(CH)3CO,CH; C?
()

DHB ~(CH3);CO,CH,CH; P
()

DHC «(CH,)4CO,CHs 9
—C—N )

DHD +(CH;)4CO,CH,CHj ?
()

DHE -CH,S80;NH;

3 N/\:>
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DI H - C(O) (CH2) 2NHSO2CH3 O DIl -CH2CORCH3 O /--\ -C-N
/--\ O DIJ -CH2ORCH2CH3 OGN __ /O DK

-(CH2) 2002CH3 OGN DI L -(CH2)2CCRCH2CH3 O GN DI M
- (CH2) 3C0RCH3 101 ~. G- N DI N - (CH2) 3CORCH2CH3 /1 11
-CGNO DIO-(CH)4002CH3 O 11 /--\" GNDIP

- (CH2) 4CORCH2CH3 O /--\ -GN DI Q - CH2S2NH2 /-\ -GN
DIR CH2SO2N(CH3) 2 10i /--\ -GN DI'S (CH2) 2NHSC2H 11

TV C] IT(CH2)4NHS@§£§ [TV FCGN U ORU
“(cH2) 3NHEeH -H i v - (EHRY QN2 DI
- (CH2) 3NHSCRH - CO2¢H3 - 81 —C-N
DHG -(CH;);NHSO,H 0
—C~N )
DHH -(CH2);NHSO,CHj; 9
—C-N )
DHI | -H Qi
DHJ -CH,C(O)NH, NG
N=
DHK -CH,C(O)N(CHs), BN
N_
DHL -C(0)CH;NHSO,CH; D
—CN_|
DHM -(CH),C(O)NH; - 9~
DHN ~(CH2),C(O)N(CHs), _ﬁ_ /=
CN__|
DHO -C(O)(CH,),NHSO,CH; _ﬁ =
C-N_|
DHP -CH;CO,CH; m(,c?;“N/%
=
DHQ -CH,CO,CH,CH; QO
—CN_|
DHR ~(CH:),CO,CHj3 9 @
...........C-.-.. .
DHS -(CH,),CO,CH,CH; 9
_“C__@
—
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DI X - ( CH2) 3NHSC2H
- (CH2) 3NHSO2H - CH3

N-CH3 DJD -(CH2) 3

0 -GN DJF -(CH2)3NHSO2H O r\
for Making the 4-Tetrazolyl
Compounds The 4-Tetrazol yl -

SCHO DIY -(CH2)3NHSO2H -CN DI Z

DJA - (CH2) 3NHSCRH - C(O) NHCH3 DJB
- (CH2) 3NHSOR2H - C(O) N(CH3) 2 DJC (CH2) 3NHSQRH /--\ -C

NHSO2H 0 -CG-N. ) DJE
"GN O

- (CH2) 3NHSC2H
4.3 Met hods

4 Phenyl pi peridi ne
4- phenyl pi peri di ne

Con‘poun[sllg of the pf
convent ’Iq or gan
|IIustrat|ve 5 net

¢ syrtHSECOE by 1

nods: Scheme | depict s

be made S|ng

e foll owin
met hodsCf

making 4-Tetrazoly|-4- ohenvl Di Derl di ne |Conpounds
where Rhygijs - C(O) Nz2, % e, EH;S a - (O -4 @l ky
group or both Z grpups and the nltroger atom t__Qg_ /ch
they are attached are taken together to form —

n—

Ne(A=Re)=N—1= plp

pyrrol iLly¥, piperi

Yoyt o | S ol |
Erazrirtyt, azrrruayr,

dyl, hédpiGerGidy|

pyrrolyl o? /=

; |
et uyl,

nmor phol i nyl . 10 Brpnoacids 1 are converted to —C—
bronpaci d chl orides 2 using thionylchlonide QS. =
Pi zey, I_@(,nt heti c ). Bronpgcid

chlorides 2 are re
presence of base s

4- cyan®@HX phenyl pi
cyanophenyl conpo
treated with Me3Sn

— J. WTtenberg et g
(1993) )DH% provi de

Compounds 6, where
Conpaounds 6 are r

ot ot RO RRE opy |

ich as Na2CC3, to proy

onal ly ih tHex
i de reactTh__|

i nterpmediates 3 Which are treated with

peri di nes,J0{N\g¢hene 1Q) to proid
unds 5. Cyanophenyl c¢npounds_

N3 or Me3Si N3 and tin

15 oxi de (S\/

n R is -C(ONz2 and
cacted with d-X whel

—_JW t134-4147T
4- Tetl 291I(CHZI)2 phenyl pi peri 0% /=

Gis -HC—N

ein G is al\l7

G defigygg above,
-82 group such as

met hanesul fonate o

hal oge
r tolunesul fonate, to

except@y?” pgand Xis a legvi tr}i

uor onet hane sul flonat' ey

provi de”a \/

- tut-e—-eof—4—TFetragoty—4—phemyptperi-di-ne—Conpounds—#
and 8. énpounds 7 (CH:J_)zNHSOZCHB _(,?_ /q
C [\4

DIB -H i N/-~\O

n/

DIC -CH,C(O)NH, g N/——\O
A—4

DID ~-CH>C(O)N(CHs), 8 N/_\o

./

DIE ~-C(O)CH;NHSO,CH; g N/_\O

R —

DIF -(CH3),C(O)NH, '6, N/_\o

./

DIG ~(CHy),C(O)N(CHs), mg—-m/_—\o

-/
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and 8 are separabl e using conventiona
chr omat ogr aphy,
recrystallization.
fornmula Gl-X 5 can be obtained comercially or
organi ¢ synthesis nethods.
s&Cl2, A-C(O-W(CHR2)mt1'Br 1 2
NaZCCB/DNF Wn 3

silica gel
chr omat ogr aphy or

usi ng conventi ona

1 HO2C- W ( CH2) m+1- Br
Z2NH ZN'\ O Br 4 Na2C33 Z ,

hi gh-

means,
performance |iquid
Compounds of the

such as

made
Schene

ZZNTT (CHZ) m¥1X~- X NEdbnNd 5
(R2) q Uhlﬁvl\u Z2N- @ O)C@@Q;WE% X 6 & ™\
(RB)pi (R)g N N Z2N-C( O) - W(dﬂz)nwl--NNCfﬂNiP(O
7.\ (RB)p (R2)g .(31 NI NIN Z2N- C(O) - W ( CH2) mt+1- -
8 (R3)phit (R)g m p, q,_ are |as defi pged
above anc} is -C(Arl)( @éHRSC(I—D(ArS)-._g_ 0
./
DI -CH,C0,CH;CH; g Nmo
__/
DIK -(CH2),CO,CH; wgur\[/—\o
__/
DIL -(CH3),CO,CH,CHj3 IC!: N/_\‘ .
_/
DIM -(CH2);C0O,CH; i N/——\O
./
DIN -(CH,)3CO,CH,CH; i N,—-\o
./
DIO -(CH,),CO,CHj; g Nr—j S
__/
DIP ~(CH2)4CO,CH,CH; g " /—\O
./
DIQ ~CH,SO,;NH, E;') N,—\O
./
DIR -CH,SO,N(CH3), _g N/_\O
__/
DIS -(CH,);NHSO,H @ N,m\o
__/
DIT -(CH;),NHSO,CHj; g N /—\o
n_/
DIU -(CH,);NHSO;H -H
DIV -(CH,)sNHSO,H -C(O)NH,
DIW -(CH;);NHSO-H -CO,CH;
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10

15

Schenme 2 depicts nethods for

4- Tetrazol yl - 4- phe

maki ng
nyl pi peri di ne

Conpounds where Rl is

-CO2R4. Bronmpacid chlorides 2 (Schene 1) are reacted

with
as pyridine,
or Hinig s base,
Bronoesters 9 are

reacted with 4 5

RACH, optionally in the presence of a base such
4- di met hyl am nopyridine, t
to provide bronpesters 9.

ri ethylam ne

cyano enyl p1 peridi ne 10) fto provid
cvanopi)e[%c conpounds 1(@%%&’2 tre;vat ed \t/)vlt

[ tt r
L\‘/FS’SnI}I% nNE?}Smlprl}]B i t%yﬁf}%ﬁ%& toegrgv?'ggf
4- Tet r grgl yI 4- phenyl p| F{@HgﬁN‘P«FS ounds 11 vvhecgs
;3 Fﬂcxxf» and G Pnnpnnn s—11 g

GlX, widAei n Gl and X a¥(é‘,}H§NHBﬂ2EEDed above t-@(O)NHCHg

prUVIUB a nrxture

ConmpoufdB 12 and 1

4=Tetrazoryt=4phet

o 13. -(ChpdlidHI 2 an

[JCI 1 UI e

13 ar@(O)N(CHs),

separa usit ng cgnventl ans GESCI i bed bove:
&:hemeBiECI (O - VV(CI—Q)(%E:E&E 8 7\
40-C(O) -W (CH2)m+1-Br 2 9 4 R4OC(O) W(CHZ‘)@m-‘IhLN N—CHs
xylem %-- Me3SnN3 | 10 (R2)g. N N<' ) bN\—JN
RAOC( (CH2) m+| 1 C q
R40C(%?W(042)w1-NN@)1NHf‘?§{§ (R2)q
IN R40C(O -W (CHI) m1--N N 13 \ (R3)p ~(RDY
DIE «(CHy)sNHSO,H -~
-C-Ng
DIJF -(CH,)sNHSOQ,H o/ \
—C-N ©
../

43  Methods for Making the 4-Tetrazolyl 4 Phenylpiperidine Compounds

The 4-Tetrazolyl-4-phenylpiperidine Compounds of the present invention

can be made using conventional organic syntheses and by the following illustrative

methods:

Scheme 1 depicts methods for making 4-Tetrazolyl-4-phenylpiperidine

Compounds where R, is -C(O)NZ,, where each Z is a -(C;-C4 atkyl) group or both Z groups

and the nitrogen atom to which they are attached are taken together to form N-(4-R4)-N’-1-

piperazinyl, aziridyl, azetidyl, pyrrolidyl, piperidyl, homopiperidyl, pyrrolyl or morpholinyl.

Bromoacids 1 are converted to bromoacid chlorides 2 using thionylchloride (J.S. Pizey,
Synthetic Reactions 2: 65 (1974)). Bromoacid chlorides 2 are reacted with Z,NH,

~ optionally in the 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 Me;SnN3 or Me;SiN; 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 Gy-X, wherein G, is all G, defined above, except hydrogen, and X is a leaving
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-84 m p, q, R2 and R3 are as defined above and -W is
-C(Arl)(Ar2)- or -C(H)(Ar3)-. Schene 3 depicts

nmet hods for maki ng 4-Tetrazol yl - 4- phenyl pi peri di ne
Compounds where R1 is -C(ONH(Cl-C4 al kyl). Conpounds
11 (Schenme 2) are protected wth a base-stable
protecting group such as a nesityl enesul fonam de;

cycl ohexyl carbamate; 5

1, 1- d| msth |-2,2,2-trichl oroeth | car bamat e;

ZQbp puch BHyugiogisane puljongimethangyubionste o phgresifnate, to

o8 L TN CAPD B s
am‘b&’mwﬂphra’tilé usﬁg n@zmendmal fheats; stightisalljca gl ﬁﬁbxﬁ@to graphy, high-

h drOXI tionally in the presence of
PRHATREARS qul@ CIHPE’@ OgePhy e Fechstatlizaiionc Campennds ofjhefprmula Gi-X
o AR S AR R0 Rl o

strong acid (Greene at 6154 613,%* tlo provi de
4- Tetrazol yl - 4- phenyl pi pe Cafne Conpounds 17 V\,here R1

is -C(O _and - K re
react ed %ﬁbeﬁhﬁ%r%@ﬂ %é—dtl%vd glgg asQEEHF e
above, to prow de a mxture of

4- Tetrazol yl - 4- phenyl pi peri di ne Cbnpounds 18 and 19.
Compounds_18 and 19 are¢ separable using conventional

means desérNtbed. above. %;%( cheBe 3 P -\ N ~N 11

pr ot ecti ngajeogroup (P)z W(CH2) Mk, €8 3/DMK
(RB)pi (RR)g P I ~
HOC( O) - W ( CH2) m+1- N 15

G
Z,N—C(O)-W—(CH CN MeaSnNs _
2N—C(O) (CH2)m+1—N wylenes

5

ZoN=C(O)~W—(CHz)m+1—N

m, p, 4, Rz and R; are as defined above and -W- is -C(A;l)(Arz)- or ~-C(H)(Ar3)-.
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(R pi (R)Yg P N IN (Cl-C4 al kyl)NH2
(CL-A)NHC(O-W(CHN 2)ml--N 16 (R2) g (R3)PH N
Nl /N-P (CL-CA)NHC(O-W(CHR2)m+l--N N 17 (R3)p/
(RR2)g /GL ~N\ NI ON GI1-X
(Cl-A)NHC(O-W(CH2)m1-N N+ C 18 (R3)p' (R2)q

N N N(Cl-C4)NI—I—C(O)-W(CH2)rm-1-N NGL \ 19 (R3)p/
WR2)g -86 m p, g, R2 and R3 are as defined above

and -W is_ -C(Ar Ar 2) Ar Sche
depicts néihﬁg(ﬂ chtsntgﬁqhﬂ%s for %altlbn(g 4-T c)atrazoly1-4 phenylplpendme

R

R4GH, (mtlonatluemnh@premedoﬁmhmundi:‘,as%@ndm; ¢llimetBylaminopyridine,
B S T e

cydho-WiRERy] v\ﬁloeh&neg @vﬁ%.le %p@o% ge %ﬂm gﬁéﬁg’f) s #6.Svhich are

react ed erein

treatpdweith MegSmiv;oriMeSENyandttin exidd (S.J. Wittenberg et al., J. Org Chem.
4- Tet -4- phenyl piperidine Conpounds 22 and 23,
58:41 S-t{l% ?1 éISJS)) to %rovqge E»LI%trazo yl-4-phenylpiperidine Compounds 11, where R;

is R40C(0)- and G is -H. Compounds 11 are reacted with G;X, wherein G; and X are as

defined above, to provide a mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 12 and

13. Compounds 12 and 13 are separable using conventional means described above.

Scheme 2

CI—C(O)~W—(CHp)ms1-Br RsOH R40-C(O)—W—(CHy)rs1-Br
2 9

CN Me3SnN3
R40C(O)y—W--(CHo)m+1—N —_—

10 / N
(RS)p — (Rz)q

xXylenes

R4OC(O)y~W—(CHa)ms1—N

11
(R2)q

R4OC(0)—W—(CHz)ms1—N

12
(R3)p /\(R2)q
N
| &;N
R4OC(0)—W—(CHz)ms1—N
- N

13 g
- (Ra)p\—=/ "(Ra)q
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10

Conmpounds 22 and 23 are separabl e using conventi onal
nmeans descri bed above. Schene 4 P WN NI N 15 NHOH_
HONH- C(O -W (CH2) m+i-N N 20 (R3))p 4 R2)g H WN IN
-p N --y H(J\IH-C(O) W(CH2)mti-N 21 C (R3)p D (R2)q
"N\ N IN G-XHONHC(O-W(CH2)m+1-N N + C 22
(RB)pi (RR)Yg "NI NN HONHC(O-W(CH2)mti -N NGL C
10 23 (R3)p/ (R2)g -87 m p, g, RR and R3 are as

Bt 250 Ao e R et ekt AT or ‘CDCAR)-

4- Tet r az ok endk-P, 4 Rlefobs & QURE S IR Rpigefidine
-H Brom des 24 ‘gﬁutreated rw )Wflleﬁ ﬁpﬂ
Coampyamis-whephR nis|-01@BYH I F@saldyl). oComppaunidd @1 ¢Sahieme! 2 ard protected
Lnt rrrec{i tes 2?, whi ch e react dvvlth é’;SnNSo
wwgg%a S gﬂa pfqtegting group such as a mesﬁy enesulfonamide; 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 Synrhesis 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-

phenylpiperidine Compounds 17 where R; is -C(O)NH(C;-C4 alkyl) and G is -H.

Compounds 17 are reacted with G1-X, wherein G; and X are as defined above, to provide a

mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 18 and 19. Compounds 18 and 19

are separable using conventional means described above.
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5 oxide (S. J. Wttenberg et at, J. Og. Chem
58:4139-4141(1993)) to provide 4-tetrazolyl-4

phenyl pi peri di ne Conpounds 26 where Rl and -G are -H.
Conmpounds 26 are reacted with d-X, wherein Gl and X
are as defined above, to provide a m xture of

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds 27 and 28.
Compounds 27 and 28 are separabl e using conventional
means descri bed above. 10 Sghgie35 H W (CH2)m+l --Br 4
24 CN Me3SnN3 HW(CH2)mtl-N 25/ \ (R3)pi (R2)q H
N NI NHW(CH2)mH -N N GL-X 26 (R3)p (R2)q ,&
Nl /NHW(CH)ml-NN+ 27 (R3)p %R2)q AN
HW(CH)mH -N NGL 28 (R3)p/ i (R2)q -88mp. q, R2

apd &in@s defined above and -W - 1) (Ar2) -
or - . beop-Ww—4enL it r maki ng
4- Tet 195 - 4- pﬁgﬁyl pi per_?di %’én%o re R is

-CHO. 4-Tetrazolyl - 4- pﬂényl pi peri di ne
(Scheme 5) are treated with a strong(fRas
NaNH2 and quenched wi th di nethyl fonnam de (see 5 U.T.
Miel | er-VWesterhoff et at, Synlett 975K 1994)) to

provi de after work up protected N’N\

\
"OH N
— HOC(Oy-W—(CHa)ms1—N

15
/\(RZ)q
P
]
N
\ I‘\’{
(C1-C4 alkyl)NHy  (C4-C4)NH—C(O)y—W~~(CHp)m+1—N
(Relp =" 2R
H
NN
\ l<|!
_p (C1-C4NH—C(O)~W—(CH2)m+1—N
— N
17 (Ra)p /\(R2)q
/G1
N’N\N
G—X © {C4-C4NH—C(O)~W—(CHg)msi—N
—_— :
18

(C1-CaNH—C(O)—W—(CHp)m+1—N
19

-86-




10

al dehydes 28. Protected al dehydes 28 are deprotected
(Greene at 615-631) to provide 4-
Tetrazol yl - 4- phenyl pi peri di ne Conpounds 29 where Rl -
is -CHO and -Gis -H Conpounds 29 are reacted with
G -X, wherein G and X are as defined above, to
provide a mxture of 4-Tetrazolyl-4-phenyl pi peridi ne
Compounds 30 and 31, which are separable 10 using

Hﬁ@ﬂ%q tio ;ﬂgeaas;d;?@£5§ed %Qﬁ%§ﬁ0§§ﬁ¢§§§§6@gixae}H
|NI ~k|'\ (Nglx%df%gé"va& %meawdzﬁnmg% a% %@oﬁle@gﬂ%‘mﬁﬁm

Compowds @Ry el isNC(ORYHGH. %ltﬂm @S/chemé RPIrey treat8c9w1th NHZOH to
_____________ nd R3 are.as defin

Prgyide émgﬁa:ed mecgmdgk%,w]al%g)dep@rtecte@(qq)r{gﬁtrg)l g acid (Greene at 615-
631) to provide 4-Tetrazolyl-4-phenylpiperidine Compounds 21 where R; is -C(O)NHOH

and G is -H. Compounds 21 are reacted with G-X, wherein G, and X are as defined above,
to provide a mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 22 and 23.

Compounds 22 and 23 are separable using conventional means described above.

Scheme 4
P
N
N™ N
\
15 NH,OH N
—*%—>»  HONH—C(O)—W-—(CHy)y+1—N
20
(Ralp\—7 (Ra)q
§
NN
I/N
-pP
— HONH—C(O)~W—(CH2)ms+1+—N
21
(Rz)q
N’G1
NN
. K.IIN
G —X HONH—C(O)~W—(CH2)m+1—N +
Ve esr—— -
22 (Ro)q
N/N\\N
HONH—C(O)—W—(CHo)ms +—N ~Gy
23 (Ra)q
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Schene 7 depicts nethods for making

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds where Rl is
-(Cl-C4 al kyl). Conpounds 27 (Schene 5) are treated
with a strong base such as NaNH2 and quenched w th
(C1-A4 alkyl)-X, where X is defined above, 5 to

provi de protected Conpounds 32. Conpounds 32 are
deprot ect ed (Greene at 615-631) to provide

i 5 R gy PR belE ped - Bobbimdeser ABIAr)-

react ed V4 chBmES dgplcw}ﬁétﬁb& fst nﬁﬁﬁilg&-"ﬁétﬁlzaﬁyl qgheﬂﬁglpendme

above, to provide a mxture
Cmnntemdawbmlllm gheByimidee24 dlren:matédrmdm-dyarﬁM -pisshyBfiperidines 4 to

pOUE Y bRy e A e A eReiig D S BANa PRy and tn
5 oxie SN I Nvlt{eﬁ?aergér & &yb)(ﬁ\@ﬁegﬁswi’ss) %X%%mt Rlélﬁ@gr{etggzolyl-ct_

(R2) g
pheaylpiRg)iging Comppunds, 2@1whemR1 m -G hire HC1C@Apounds 26 are reacted with

Gl%%&mgé%)%égf%@ Q{?ONG ngde a §n t?n% 0'§4 -Tetrazolyl-4-

phenylpiperidine Compounds 27 and 28. Compounds 27 and 28 are separable using

conventional means described above.
10 Scheme 5

H-W—(CHz)m+1—Br A
24
CN
MeaSnN
H-W—(CHz)s1—N —
25 f \

Gy—X
——rrrre -

(R2)q




10

35 (RB)p" (R2)g -90 m p, g, R2 and R3 are as defi ned
above and -W is -C(Ari)(Ar2)- or -C(H (Ar3)-. Schene
8 depicts nethods for making

4- Tetrazol yl - 4- phenyl pi perdi ne Conpounds where R is
-C(ONH2. Protected esters 14 (Schene 3) are treated
wth NH3 (See MB. Smth et al., March's Advanced
Organi c Chem stry: Reactions, Mechanisnms, 5 and

mSb Bh R Bl B Bk Rl
o e, gl O M o

Corapeunds Mw:tetRz@s GHCN\HeT@:razom éhphbn)ﬂmpamdane Cotepoungsi 27 (Scheme

Sl B SoRRs Yol emd msnshied svigediasdhy fognamide (see
UvhiMiellar- Wc§t@ﬂ1%'ﬂa&|a¢ %ﬁilﬁ%@@@é@%&%ﬁ@dﬁ%ﬁ@ﬁwgﬁé i tbtected

above. 10 Schenme 8

aldehvdes 28) -Rrotecter pldehyden|28 Rreddepfdeited (GreB@) af 615+634No prdvide 4-
N H2N-. .- CH2 - N N 37 q

TSI PRSP} CORBRUT G W CRe foe LTk kel p

Compdeai8I29 are reacted with Gi-X, wherein G; and X are as defined above, to provide a

mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 30 and 31, which are separable

using conventional means described above.

Scheme 6
P
N
N~ ;N
27 NaNH N
——2»  OHC~W—(CHg)mst—N
DMF 28
\(Rz)q
N
N7
I’/N
_p N
— OHC~W—(CHa)p+1—N
29
J(Ra)q
Si=X,  OHC-W—(CHy)ps1—N

30

OHC—W—(CHy)ms1—N

31
-89 -




10

,NAN 1, HNCO-W(CH2)mtt--N N~GL 39 (R3)p
iI(R2)g -92 m p, g, and R2 and R3 are as defined
above and -W is -C(Arl)(Ar2)- or -C(H) (Ar3)-. Schene
9 depicts nethods for making

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds wherein R
is -CN. 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds 37
(Schenme 8) are treated with Ph3P and CCl4 (W J.

B B s IO RG] SR dhh VoSS o ST FR AT Ry

is -CN an j
G- X wheraerieT pict RRGUIRE mtthe L Fol EAB1 M  Biperidine

Cpmwmle weherd Ki -6 dkylTeCompainds 22-(Ptemel §)iapetréatidneith a

SUEGRVRI 1oh a1 Mo ant alergbid Sobs ddohSresre xs grfed above,
to%ﬁdé‘?\l robdcted (N)Iﬁ)@ﬁndwz WI&»%M B ééf)rétg&% GIFQ%{%I 5-631)

ANN NI m+1- N
to(rmoyide 4-latrazol - mwlﬁbﬁﬁm Eorrt;to‘\.lﬁifls 33 where R1 is (C; -Cy alkyl) and G

is H. Compounds 33 are reacted with G;-X, wherein G; and X are as defined above, to
provide a mixture of 4-Tetrazolyl-4-phenylpiperidine Compounds 34 and 35, which are

separable using conventional means described above.

Scheme 7

27 NaNH2 .
(C1-Cy alkyl}-X !

~P
(C1-C4 alkyl)~W—(CHa)m+1—N *
32
T(Ro)q
N
NT
’t
N GX
(C4-C4 alky)—W—(CHy)m+1—N -
33
(R3)p /\(RZ)q
N’G1
NT
(C1-Cq alkyy—W—(CHo)ye1—N +

34 (Ra)o\ =7 ~(Ra)q

(C1-C4 atkyl)~W—(CHp)m+1—N
35
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10 42 (R3)p/ %¥R2)g m p, g, and R2 and R3 are as

defi ned above and -W is -C(Ari)(Ar2)- or -C(H) (Ar3)-

Scheme 10 depicts nethods for making

4- cyano- 4- phenyl pi peridines 4. (R3)p-Substituted

am nodi ol s 43 are N-al kyl ated usi ng benzyl chloride 44

in NaHCO3/H2O to provide N-benzyl diols 45, which are

chl orinated using SOC12 to provide dichlorides 46. 15
ndense wi th deprot onat ed

R SR BERYATEY A8 4 -io-ClAD b DAY
conpounds ggigm H%ﬁc@fn‘%ﬂféﬁp %}%Aﬂzﬁég T‘éﬁ“bﬂ%; Id?j%}?eﬂglp?ﬁgr&ne

(95% EtoH) to de 4-cyan nyl pi
CSUip@nmds]ﬂlereRRﬂﬁ REOINAS). rPribtecNdHﬁi&} 12 (Sbl@amz%) dediredtedieith NH;

(%gﬁ\é@ S é‘% é?wﬁ‘e?}lq‘/ﬁ%?gm%%z mq'rjff% &§wa@hanzsms

a2 SBucthhi ﬁU—Sl'I"\C‘Z(\)O 1())Dt%)1ﬂov1de 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.
Scheme 8
14 NHj3

B e o P

-P
HaN—C(O)y~W—(CHo)m+1—N -
36 -
(Ra)p\—7 (Ra)q
H
N
7
—GOW— Ve,
HoN—C(O)y~W—(CHz)m+1—N
37
\(RZ)Q
Gq
I/N
N +

HoN—~C(O)~W-—(CHa)m+1—N

38 (R3)p /\( Ry )q

HoN—C(Oy~W—(CHz)m+1+—N
39 T (Ra)q
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I5

(R3)PP 4 5 Certain 4-Tetrazolyl -4-phenyl pi peri di ne
Conpounds can have asymmetric centers and therefore
exist in different enantionmeric and di astereoneric
forms. A -93 4-Tetrazol yl - 4-phenyl pi peri di ne Conmpound
can be in the formof an optical isoner or a
di astereoner. Accordingly, the invention enconpasses
4- TetrazonI 4- phenyl pi peri di ne Cbnpounds and their
einin the formof th

uses a i bed he
my P PR AB AP Re e s dehregbpLe ang azzﬂér%wa(érz)-muﬂ)ws)

m xt ures f
addi t1 o, > CEES deple R HALASP R P Bhcmabeidine
C@oppous stheamR eisi-EN. aﬂsTettzauI)d)#qﬂﬁnyIE@enémaltph@ouwsem(Schmne
G = H 4- T | - 4- phenyl plper
9 et Sheh il ) gaqsdsmeheﬁm (199(7a>»toao@mgde .

-4l -C -
Tarlteat&?qgtzglpﬁénﬁﬁéheny élgg%) wgﬂ npou ogﬁ%I% Fompounds
4 arf remctbd Fofin@i-X, Whené)n Geamgl X asd arsuieﬁuedeﬁao@é;ﬁo aneid¥d mixture of 4-

e t nmer.s, of ..each ot he h strucutre depicted
S A T e A PR L e S
cdh@ﬁﬁﬁ@ﬁqngﬁghe§£m&mMﬁQelS understood to be included in

the present invention, whether specifically disclosed
or not, and whether or not.the t@utoner depi cted
herein represents a tauton%?’P% excess relative to any
other Hautqgsgp thereof. Accordingly, the invention

al so enconqgﬁses 4-Tetrazol yl - 4- phenyl pi peri di ne
Conpounds d their uses as descri bed ¢£rein in the
formof their individual tautomners. 1ﬂ’lnNaddition,
one or nore hydrogen, carbon or other of a
4-Tetrazol yl - I peri di ne/ Conpound can h®-X
repl aced by an |sgﬁpﬁt98$ﬁﬂme?ﬁyoroo- ar bon or

ot her atonms. Such compounds, whi ch™ gonmpassed by
the present invention, are useful > mgg and

di agnostic tools in netabollsn1pha;%gco Inetrc studies
and in binding assays. 20 4.4 Therapeutlé Uses of the

4- Tetrazol yl - 4- phenvl pi peri di ne Cbnpounﬁs TIn
accordance with the invention, the
4-Tetrazol yl - 4- phenylplperldlne are

adm ni stered to ap |n _oRe e nt a ganmmal ,
i n anot her enbodlnent reat ment or
prevention of pain. The 4- Tetrazolyl- N :
phenyl pi peri di ne Conpounds can be 2/ (Relt  or
prevent acute or chronic pain. For 25 exanple, the
4- Tetrazol yl - 4- phenyl pi peri di ne Cbnpoungs can be used
for, but are not limted to, treatin o% preventing
- cancer pain, central pain, |abor ' gyocardla

i C /@y n, post

infarction paln Npamw#gaQ)&+pann
operative pain, headache pai n, n, and pain
T~(Ra)q

42

- m, p, q, and R, and R; are as defined above and -W- is -C(Ar;)(Arz)- or ~C(H)(Ar3)-.

Scheme 10 depicts methods for making 4-¢yano-4-phenylpiperidines 4.
(R3)p-Substituted aminodiols 43 are N-alkylated using benzyl chioride 44 in NaHCO/H,O
to provide N-benzyl diols 45, which are chlorinated using SOCl, to provide dichlorides 46,
Dichlorides 46 are co_nde_nsed_wi_th deprotonated (NaNH; in toluene) benzyl cyanides 47 to
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associated with intensive care. The

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds can al so be
used for 30 inhibiting, preventing, or treating pain
assoicated with inflammtion or with an inflammtory
di sease in an animal. The pain to be inhibited,
treated or prevented may be -94 associated wth

i nflanmmati on associated with an inflammatory disease

an arise her n i nfl ammati on of

P{S’efaf?q?t Péﬁ&smpawad% hickaie tibenyliednsing b %@&@5% FioH) to
pﬁﬁﬁﬁﬂn%@, 19& Legi c inflammation. For exanple,
t he trazonF- - phenyl pi peri di ne Conpounds can be
used to inhibit, treat, or gﬁe pai n associ at ed
with inflanmmatory 5 di seases’ i udi ng, but not
Jlimted to: orggpy transplant rejection; reoxygenation
injury resu g fromorgan transpl antation (see

G upp et %} )_U%o . Cell GamdHOO; 31:297 303 (1999))
i ncl udi ng, i mted—to—trarspl antati on of the
heart, | ung;-kk‘mver or Ki dnéygnzyl chomds @4) nf | ammat ory
di seases of theC¥b|nts including arthritis,
rheumatoid arthritis, osteoarthritis and bone

di. seases asso%éated wi t h I ncreased bone resorption;

i nfl ammat ory bowel digeases, such as ileitis,

ul cerative colitis, ett's syndrone, and Crohn's
di sease; inflammt gg di s, such as asthma,
adul t respi |str syndrome, —amt chronic

. obstructivq way di sease; inflamatory diseases of
the eye, in fi ng corn®4 dystrophy, trachoma,
onchocerciasis uveitis, synpathetic ophthalmtis and
endophth&uﬁt&§; chr oni ¢ i nfl ammat ory di seases of the
gum including gingivitis and periodontiti 8a{#5
tubercul osis; |eprosy; i®flammatory di seasés—pf the
ki dney, including uremic conplications CH—CN
gl omer ul onephri t j-s-pand @@ﬁprosis; i nf At ory
di seases oft herski 'nc uding sclekodetmatitis,
psoriasis & zenm, Iannatory(mgéeases of the
central nervous systen1 i ncluding chronic
denyel i nating di seases of the nervous system nultiple
scl er osi s, Ah S-r el at ed neur odegenerati on and
Al zhei ner s diSease, infectious neningitis, 20
encephal onyel iti s, i nsQn’ s di sease, Huntington's
di sease, anyotro--Np Ia scl erosi s,Hp, and viral or

aut0|nnuner- gphal | mune di seasey,
i ncludi ng T and T I\ di abet eBdi&el | i t us;

di abetic conpfi cati ons, @@ ng, but not linited t o,
di abetic cataract, glaucons, r%tlnopathy, nephr opat hy
- (such as nicrg  um nuria and progressive diabetic
nephr opat hy), %olyneuropathy, nononeur opat hi es,
aut onom c neuropathy, gangrene of the 25 feet,
. at heroscl er C gpronary arterial disease, periphera
arterial ,di nketotlc hyper gl ycem c
hyper osno gcers joint problens, and a
skin or nucous ke HE& onpl i cation (such as an
“infection, a §R¥A SPot, a candidal infection or

4

Certain 4-Tetrazolyl-4-phenylpiperidine Compounds can have asymmetric

centers and therefore exist in different enantiomeric and diastereomeric forms. A
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15

20

25

30

necrobi osis |ipoidica diabeticorun); inmmne-conpl ex
vasculitis, system c |lupus erythematosus (SLE);

i nflammat ory di seases of the heart, such as

car di onyopat hy, ischem c 30 heart disease

hyper chol esterol em a, and atherosclerosis; as well as
various other diseases that can have significant

i nfl ammat ory conponents, incl udi ng preecl anpsi a,

A A e o e e
di4sRFRRNGIA cCRinglyS theifvehsits eﬂ%ﬁnﬁa@{? ek ’f‘%t{%g%}#aﬁ gﬁ%ﬁﬁ&pmdme

or preventing pain assocl at
Canpemdeanidtheir osas,as ﬁescnbzdahq&rlem 1nh)1€e fona\of tlexin mdiwdual optical
tion of he bod i fied by
1S°¢’Peéf~nad§§gfi“€m?és 8’? BrodHies & ?q v‘é‘ E’cglé" rammlﬁm c or
anaphyl agf h§digHe Krtain AL TEROGK1- H%@?ﬁg rg%iédﬁl@%‘ﬁ{pounds can exist as

chenot herapy i n response to pro-in
tawtgmetsi Hesexample, wisreGocH, MQD4-HEE&t01wIt44phenylp1pendme Compounds

of GOl A E e ALt TR | i BAL) Faherate ey
Te&&z@¥1t4-§ﬁéﬂyﬁjiﬁeﬁdi>ﬁe CMBEInds !oFF 14 lo) %g’@ RLARRY (0)}(DS.
4- Tetrazol yl'-'4- phenyl pt peri di ne nmpounds are

straetnien AR aetiDAT ) pare sanitoraérs of aaohmehanﬁadi stariitra depiowd herein is
f e treatnment or

1nt81i1dee@2§ Hx]cg)%lpgfs %P% nt 53&1 th%l?g each o whlc 18 understood to be included in
thefpréfht ﬁﬂf&iﬂﬁn HhemenyeainRaly &’ib&@se@l%rﬁ@ Q@Eth%?ﬂ' 1 the tautomer
used to treaf or prévent acute or chrénic diarr
depigied bgrugirpiepreseiiea muto“metrnm znteyd; relativiedm ;trll)poqhar fackoner thereof,
can be ed for, are [.i m
AP SheolP"efﬁP ﬁﬂﬁ%ma%sa?se TP E‘%ﬁ%ﬁv@e&yi@ Compounds
and/ tHeltsesSdd s @ el WereiOin thi Parkest tﬁé]r M@M@da}f Téﬁ'tJl‘h'&s

Norwal k-1 i ke virus, Rotavirus, and Cytonegal ovi urs:
pr ot 0zoaln aditiorasnbor mnrﬁhydmgen,e@rbcm orGithearattinas éfad-Tatrazolyl-

GERBEES B ER - RRBEBEL 48k Sl cooncr
oth& @Bk 0SB EMFIHNAY SwhiBpsrt lehstin é%%ﬁe%l@th Rkl éﬂ n, are useful

perfringens, ‘enterotoxigenic col 1°, brio c era,
as @m@m%@mwagﬁoclsm metdholign p@a?a‘mk@pki\fuem stodies and in binding

assggsr ahaenol yticus, Costridiumdifficile,
yI obacterjejuni, Salnonella, enteroinvasive E

Pl e YerS| ni a ent erocol itica,
: d-Letrazalyl-4-phen ne Compounds

t oge r e the,
phenyl pi %e#?%dm’fc% ‘?%@%ﬁ fengy etlaeeﬂrazqﬁ%# Y ppgav?malddpe
Compemﬂﬁtare‘lglnﬁhfswmd?tochn%hﬁzﬁ@m drledBfbotlingéht @ Sndodhl, in another
I n¢luding, but not limted to, osnotic di arr hea,

emRHmgnt sy I}Jlr%ﬁnafqrﬁh%\tfe%mentr@mwemgl oF eain.abhe Aflleaazalylot-y

oI LB Yo 0 i, o
exahipdd, thed-Tkigazolyl i-phedipepidin® CoragRinids tan Bsked for, but are not

gé?_st erojdal 25 anti-inflammtory agents, the
limyfedri, freatiie,r PHCVSHERS, FARCRTERAIY |Cﬁ@r@@momb9gpam, myqcardial infarction

pan? gl ] tr?, 362@% ??ﬁiﬁ% olge!r?[?feé: \Pt?nr? ﬁa%cg?%e paln "muscle pain, and pain

assoc1ated with intensive care.

The 4-Tetrazolyl-4-phenylpiperidine Compounds can also be used for

mhibiting, preventing, or treating pain assoicated with inflammation or with an

. inflammatory disease in an animal. The pain to be inhibited, treated or prevented may be
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adm ni stration of an effective anount of a

4- Tetrazol yl - 4- phenyl pi peri di ne Conpound to an ani nal
results in fewer side effects, including respiratory
depressi on, unwanted euphoria, sedation,

consti pation, increased drug tolerance, and increased
drug dependence, that can 30 result fromthe
adninistration of traditional opioid agonists or

T O A (T ) .
whbreaheré s ﬁi inRaRknakiof Dpﬂﬁ%li tiRRE] AHdnehite FRES LS | ﬁfgammatory

animal results in none of e -96 af orenenti oned si
1espPnse eBd/omh sysidnpic @nﬂarmn&t@mt diom eparbplelj thre it Bstrazélgl-4-phenylpiperidine

R RS o RGPS o BT Bpremgior

dﬁé@é@ﬁi@ﬁﬁi Bt rivh it (8 Glgan tMNSHIGME
bound by Jﬁgory, t s beI%ﬁbed&?ﬁng&hﬁﬂiﬁgx&@ﬂﬁﬁonuumy

regultigg frgpoprgpn Zrampéqmyatpn ieaciGupe eCong ddeld €eld Cardigh Al 29 303

By BEIRE oS SRR gPhePEb LI 0 Aignrs

clirbiic Sﬁﬂﬂ%&h&bi‘ﬁﬁs&l@ésﬂiﬂhé ﬁ;ﬁﬁ@ tll%ﬂudlf’l? Qﬁﬁﬂlt%n Bt hithritis,

conprising contacting a cell capabfe éxpressi ng an
ogsenagheitis é@fblpﬂlz@rdlwseh asmnlasﬂfmﬁt mﬂcam:ﬂdame regbrpgion; inflammatory

R T P AR e T 8

inflamédate} Ty dscabes] such a¥ aMBmal dHuftPedia d1str9ss% dromc and
enbodi nent a hurmn by contacting a cell capab

chigipe ebsirusvapirepy diserseidoBpnmatory diseases aftherays, 1m1mdmgmmea1
SRbBEhHEE ShnctereBofh RS S iR LR B Ehe Fodegpatmics;
cmmamﬂa@nﬂatomcﬁy@msldm@@nm iRdudthg elpead ﬂqc?ﬁbrﬁﬂbﬂﬁi

Brai n tlssue i nal chord tissue, i mune cells, I’s
tupgreplpgis; QBItOﬁY)ul wempieg diseasesof thakidney, pmqlwhngua:hﬁemnphcations,

es of is ues angd/or, cel | that
G forfhuics A GHRTR. BhaBmalord 315 PE bR skl ook
scm&mda@t&n phﬁna@ﬁ%ﬂd ebzciiat ﬁ@mﬁﬁto@mmée% of &t &Htréﬁﬁs%us
select cells that express an i oid receptor.

Syatewa nckdingpeenic demydpniing dispasenaithanstvous $ystemmaltiple sclerosis,

AIRERGRE bAoA Aer S Re BumiSlimuEReptitly
emeplﬂmﬁqﬁayktuﬁmfstdlseaib YRhBhEORS Hisedd, ayTdphic lateral sclerosis,

dicine. As described above, the
ang viral orpgimimune sRespRlis évfpunm@n@ﬁm@m inslugdiee Typsfkand Type IT

tlléﬂ?:festn?émﬁl's Néaifthic %l%éﬁ&ttfo nﬁg&]d Mg P%t rgétrt] eftoaaﬁagéﬁc cataract,

ani mal | n need the nls

glagbnm) I;ennds;mtmy, hejliraganhy (sudh fhaitydabirhiitie bhe proRi¥RoY Bfkbetic
can b |stered as a conponent of a pharnmaceuti cal

neplyeB YL Pelynewgpathpanenoagipeabics JytmeriepenroRahy, gangrene of the

. feé% Cﬁﬁ&&?&érghg 9&51155' aﬂ[anaq)ﬁ(fée%eeﬁénph-gpa? aREEA $ilkase, nonketotic

npositio
hyperglycemtc hyperosmolar coma, foot ulcers, joint problems, and a skin or mucous

. membrane complication (such as an infection, a shin spot, a candidal infection or

necrobiosis lipoidica diabeticorum); immune-complex vasculitis, systemic lupus

erythematosus (SLE); inflammatory diseases of the heart, such as cardiomyopathy, ischemic

heart disease hypercholesterolemia, and atherosclerosis; as well as various other diseases

that can have significant inflammatory components, including preeclampsia, chronic liver

failure, brain and spinal cord trauma, and cancer. The 4-Tetrazolyl-4-phenylpiperidine
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whi ch conprise a 4-Tetrazol yl - 4- phenyl pi peri di ne
Conpound, are in. one enbodi nent adm nistered orally.
The conpositions of the invention can al so be

adm ni stered by any other convenient route, for
exanpl e, by infusion or bolus injection, by absorption
through epithelial or nucocutaneous linings (e.g.,
oral nucosa, rectal, and intestinal nucosa, etc.) 30

e m ni er. toget her with anat her. ) }
C AT A e S Tl B b, e e aspogialsd with
infletambtory/aiséRY Shatl 6dd, Y& ka Rl BER %@giam% RMRm&idd of the body,

encapsul ation in |iposomes, -97 mcroparticles,
exgipli ek glasspositivesny seam negative shovll, bamerdmgiesednaphylactic shock,

BRI o R TR B BTG e e,

shoel asbodiatbd thith rd-RiTaR MRS oytokints! BOMBHLREan be induced, e.g., by a
i ntraperitoneal, intravenous, subcutaneous,

chempthstaewtic agep thatriahdminstgred as® tesatsént Gorakpcer.

i ntracergpr i nt,r avagi nal ran |, .rectal, b

| nhal at o8 ?‘%&Pe"teénpbﬁ’?g’i’a‘t%g? %‘rfégﬁa@?@%_ﬁﬂyﬂm%ﬁ%ﬁ Corhpounds are
admixsistere@ Y@ 8n aifimal kh Bne dHBLIRER OhaRBil, T SldiRdrleRboli®nent a human,

left to the discretion of the‘ﬁractitloner. I'n nost
for; the {rastenest orquenention pidinsheani The 4-Eettdzplyl-A-herylpiperdine

- 4- phenyl pi per,i di.ne. nds into
g TRl B U B B iR M b o o
Tetteslylabpleentypigaitint Gdrapounds cdr Llkaz8Y Wht-ard fbot limited to, treating or
4- phenyl Plﬁgerl di ne Conpounds locally. This may be
preyenting dcyte digrheacanisidy aanmsnwch py butwey liniited taiNowwallomirus,
.0 nfas] dur. surger.y, topical lication,
N i I AP PR Gitee 8RG8 Py e ol Bited o
Gigurdigdanlia oS pyidissidian and Enfniaba ffsiody il BRIWkeriRYincluding but
means. of a suppository, or by neans of an inplant,
notslimued Wpitamiocgesus gutus aBgrallus seremsolopiidiws perfitingens,

Y t efial . pncl udi menbr anes, s. : Yy
enhPEORE I PO Blcho B A TRERERE et 3RS, i
paradoemolptical Clostriinnm aiBald €a DY@ jefant) Salnhelid Enfoinvasive

nebul i zer, and fornulation with an

_ %g.inhaler or . - m
“E. cgli, dermonand levienenasolerginia graerpaditisn, Chlamydiaulissersa bon

t I r ant . | ai

soRlrohooie R e PLnDRRokondd ROF LoRlle b £k 4

ph@lpﬁpnni_du‘he Canpdmds carrbd e forafeating BPRESéntAL Yhromid dlarrhea
tradi tional bjnders and excipients such as ]

clagsf %1%56@1?%%4111& vt nptdigeitadde, esmobigidinsrhen, seprgtory diarrhea, or

e aEl bR R TR Sy o

andaddgenic ife¢tmce 249: 1527- 1533 (1990) and Treat et
al ., Liposaqnes in_the Therap I nfectious_ Di sease

and CancePPiFpasdsticvediat uniike ge%{'imaé gpi01d gpnisés andronpiroidal
oo T ogutg 0 LT PR S do not
sigrs fisantiy ofess ¢he ogd-bra@oledsien , Adcordvigly cappliank belkdveaha the
administration of an effective amount of a 4-Tetrazolyl-4-phenylpiperidine Compound to an
animal results in fewer side effects, including respiratory depression, unwanted euphoria,
sedation, constipation, increased drug tolerance, and increased drug dependence, that can
result from the administration of traditional opioid agonists or nonsteroidal anti-
inflammatory agents. In one embodiment, the administration of an effective amount of a

4-Tetrazolyl-4-phenylpiperidine Compound to an animal results in none of the
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of Controll ed Rel ease, supra, vol. 2, pp. 115-138
(1984)). Other controlled rel ease systens discussed
in the review by Langer, Science 249:1527-1533 (1990)
may be used. In one enbodinent, a punp nay be used
(Langer, Science 249:1527-1533 (1990); Sefton, CRC
Crit. Ref. Bioned. Eng. 14:201 (1987); Buchwal d et
al ., Surgery 88:507 (1980); and Saudek 30 et al., N

ngl. J. . 321:574 (11989)). .In anot her enbodi nment
ofiyrsned it v Jheifrc s ol cpBegmegs; Gapresent methods
: . | _ )
AR E oF sl Pl R T o o RO S e of the
afereuentionBbsidgeffatd Per f or mance (Snolen and Bal | -98

eds., 1984).; Ranger an e s, . J. Macronol. Sci., Rev.

Macr onol . %@m w%%_ngfo gﬁ g%‘gl)o Y theery, b1 believeddhatdhe e
It e s o
of 28893ting dnrppjed remeptoher enbodi nent, a control | ed

rel ease stem can_be placed in proximty of a_target

of a 4- Teﬁ%%m@@l%éﬁfﬂs (5? psthods frs sHMEtiBE aRipid-Frgsptor
fuln@GsH il NEHABPridinkcBfhMY Llal é@?@% §fc”: %{?55551 gsag opidi§ receptor with

present conpositions can option S
arsefifective emawgwiih 46T eteazolyhdrpheay pipexiding Coapoepd. abhemethod is also

exGipi ent . so as.t. rovi de the formfor proper. .
“%fﬁﬁjfﬁﬁ Lgting dpicid _Oﬁlét_oaidiﬂﬂﬁﬁ?r.l ing N 1B EP RS ANTad) in one
erfSSHIRERH RmEAb P Sordth @it Sl SHGBIASE e@§in€gﬁi Bfi'oicfrecep}& in an

i ncl udi ng those of petrol eum™ ani nmal; vegetable, or

argyal, kthiap effertiversmaut bf a4-Tetramlyl-bphenylmpyienCaipound. In one
[ and,. the |ike, The

et B mistiods e B54iag O prevemingnciin gy rsicingn animal.

BRI @dsh8) spRbPEHoRd RAKE SmnlileCellK RERL difthe %E%'hjoﬂit&%ﬁ al tract, and
silica, urea, and the Iitke. In addition, auxilrary,
primartyialferenhpgrve péllslaenegplésutfitisams amdjor ceiid theo hor dapaple of

agents may. be used. . \Wen adm njstered to an ani nal,
KRR 4P abioulrerenies M@Sﬁ?gs%%%&%ﬂm Wi g SRaTpRle, 45 an assay to
seldcéd]ls Ehat @)’égf%t&ropiitﬁd?eﬁﬁtbki cularly useful excipient

when the 4-Tetrazolyl -4-phenyl pi peridine Conpound is

AT "TRGSHEHiI PRV RRAY A dininRRldE 33! ¢dih Wor the Invention

[ OSe dllu Jrycer o OT U O O~
enpl oyed s tbitkit £btONG, the 8 MebrazdAILA-bRéHyHSiptidid Compounds are
i njectable solutions. Suitable pharmaceutica

adxgitpgsoadly ysefplkip vietesingicramd thamen megicirso s dasaibesisabove, the

e t..rice flour, chalk, silica .
AU SRRl f¥oldb e [itiipr o or g ihgpain or
digreicbia e Idinval heneed fegsbfski m m | k, glycerol, propyl ene,
gl ycol, water, ethanol, and the like. The present
conposi t i ¥he adnpinigtessd te@n apipal athe 4-Tatiazelyh4pheypiperidine

f | sj fyi : H ..
Ol e oMl eos aotoBhenl obF el bRits L ceingeitindoat
contipriséser gthafhac¥ Ayt ptdblé cdrfibd \eROpient. Bl Proscht EahpSitions,

of the 4-Tetrazolyl -4-phenyl pi peridi ne Conpounds
which-cqmprise @&T%{Ta@oﬁrbﬁ-phenylplpendlne Compound, are in one embodiment

administered orally. The compositions of the invention can also be administered by any

other convenient route, for example, by infusion or bolus injection, by absorption through
epithelial or mucocutaneous linings (e.g., oral mucosa, rectal, and intestinal mucosa, ete.)

and can be administered together with another therapeutic agent. Administration can be

systemic or local. Various delivery systems are known, e.g., encapsulation in liposomes,
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25 limted to, normal (about 0.9% saline, about 25 to
about 30% pol yet hyl ene glycol ("PEG') diluted with
saline or water, and about 2 to about 30%

hydr oxypropyl (3-cyclodextrin diluted wth water.

Sui t abl e pharmaceutically acceptable carriers or

exci pients for intraperitoneal admnistration of the
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds i ncl ude, but

i f8es Bicrb Tt 5Gasu it b8 B wre Rt e
4-Tet2blyl-ahmehylpheti@ina 0RHpoaRie pPr opyl ene gl ycol (PG

diluted with saline or water, and about 2 to about
30% hydr Sstbedsfiadpanistyationdactedd hut did net ddrited thinvademal,

. - i.table arnmaceutical ly. acceptable carriers.or
gty AR O kbl af PR MiioiRl fpofa Yral
sublhipual, Sitfaatrebil Ghtrdvagindt, TehJdeA @i %’ﬂect’:’ﬂ, IBg%tﬂ%éllaQﬂ'oﬁ,{eéeﬂrt%i@ﬁ,

Conmpounds include, but are not limte wa

parfispiagly tp hscars, 00ByEyesa0tishin, Hisovedexs administotion 304t tPHE

i ioh &P g drlerfiBnbe o Rt R Ehges S EpiRRRA ol Wit LR the retcase of
thphde I4~§1@én'ybpipe@ﬁ&&t@tﬁiﬁﬁma§ k@S biSodSw&nRi ent s f or

or al adm ni stration of the

4- Tet r az & speciqavebpdimpenanl mianbe d?ﬁpugﬁ@ ednindsterdie 4-Bigtrazolyl-
i . 0. 99
+-leftylierigip ToniRobd 1088 T RREBG g oF sratale. andeet by

waiof lilfieAtivh,tHY 166dl ikfBsibh dURiEurgdPabpicdl dpplicHtio] .8 0t conjunction
.hydroxypropyl (3-cyclodextrin 10 diluted with vat er,
withirowe einpriier STesyYPEy tidctivacdywnedns ok icatbeter, byaneans of a
.. about ut 5% net hyl.cel.l ul o diluted with
sl 574 bl o RS Hhetdet TR SR pethisiutoronfuon Birbes, or
gelatin@XGhPerd] isclb@ing nhdbbrac®! QRE QY SiAlakli CMkAbraaBd or fibers,

intrathecal adminjstration of the 4-Tetrazol i;l -4- )

phenyl pi pelnefiapeadmingsganescanfdsohtempeyedae.g., hpuse of an inhaler or
1471 roal..(about 0..99 saline. 15 The present

ol 8 a5 i et R R 55 Birbom or

symhiguihomey surfwHnsi Bicerfabingiodimitd,lise  pel | et's,
capsul es, capsul es containing |iquids, powders, )
4-Tstrarlyhiphenydpiperiding Gprppunds sasbe fumyltated asra syppository, with
r " ' any other form
Ha@ﬁ??%%}%ers?a%ﬁ%ﬁslg?ei@glggé %%@g |(§rfe°§ht , the conposition
i s in thkdmother efmbadiasng Whed-eRezobyl gh-sphehyipipefiéine Tompounds
. qT%IGQSJSS) .. O her exanples of suitable
cafg@a‘i e iy 8 Yesiggdn prgtislar a lipospas(sealeangen Scignce 249:1527-1533
] ' h - Gal ' 47+1676 ons
(ASGORONER @ o APIRIRN 1) R T1ReF O BA Al DIOAG 4@ G 7-327

and353¥f5e(1882)e. I n one enbodi nent, the

4- Tetrazpl yl - 4- phenyl pi peri di ne Conpounds are
f or mul at g’;dyqt Anotasrsehadaaent; the 4ristrazeld-4rpbenydnipeiding Campounds

can U MBS el ¥ BGARIRA r£18%se QY hm (see, e.g., Goodson, in Medical Applications
of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Other controlled release systems
discussed in the review by Langer, Science 249:1527-1533 (1990) may be used. Int one
embodiment, a pump may be used (Langer, Science 249:1527-1533 (1990); Sefton, CRC
Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 88:507 (1980); and Saudek
et al., N. Engl. J. Med. 321:574 (1989)). In another embodiment, polymeric materials can
be used (see Medical Applications of Controlled Release (Langer and Wise eds., 1974);

Controlled Drug Bioavailability, Drug Product Design and Performance (Smolen and Ball
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adm nistration to an aninmal, particularly a human

bei ng. Conpositions for oral delivery 25 may be in the
formof tablets, |ozenges, aqueous or oily

suspensi ons, granul es, powders, enulsions, capsules,
syrups, or elixirs, for exanple. Orally adm ni stered
conpositions can contain preserving agents, coloring
agents, and one or nore agents, for exanple,

i agents such as frucfose, aspart or
o ORE K et Pt ) kel Set b A Bompb e 23:61 (1983);
Loy ¥t 8¢ : I Mari 0V . .
B 1, SEOHASG 100 (O Mo OOy, 25351195 and o

ehedeNeurosiap! i 1@ (1p89)). Troyetandther endhidaraért] oasiboliad tbease
i on .an absorption_.in the

coated to .delay disintegrat
SYSEER P B acecid provmly O h Gred Pr oUs R | bRy BPpdine
Cabb@Hl B efeq@Rin BN BHctiRES tREsRientik HBse, S€l ecti vely
per neabl e nmenbr anes surroundi ng 'an osnotically active
-100 dri vilhgprssend compositiensaks opsenallglebmpfior a suiableyamonnt of a

adm ni stered c ositions. In thes ater | at f orps, . )
PGPl 48NS FRORRRRTC 3SUp PR tha QrHeLoF Biggt adnpigistration to
theahinkgd by the driving conmpound, which swells to

di spl ace the agent or agent conposition through an

aper t ur e. Suchiphgenateliiced excipilentsfcon bre ligaids, pncvasteatemand oils,

. entjally zero order deliver rofile as.oppgsed 5 ]
infRiigthiisiof g6TIFuR: 18ab Fepeiahithh rauthesicsiiggn. stich as peanut il
solyBéaLLiR iRl oif sbdafiR FEAAMLEREE! TR ng%@ceﬂﬁ%al %k&‘ig%ﬁﬁlcan be

monostearate or glycerol stearate y al so be used.
salipa|gugvanpoisi géldins sterah paste] tatte keratinpidaksiiea ueen and the like. In

ch as .jmannit.ol.,. | act ose, starch, nmagnesi.um stearate,

adgifien, ﬁ%"%ﬁ%@nﬁé Ih?mga?tﬁﬂCi%ﬂ}lfa%_iumf%@ﬂg SPIGRIE 4eETRA, Do sed.
Whn afgingised (B inimsL e ReBAtaly3lcEepible excipient?] can be sterile.
tha[ maceutical grade. 10 In another enbodi nment, the

Jter i & pardeyladyviugshidextipiopewhoi the 4cbetpaalytid-rhanylpiperidine

TR Y RO 8RB
gl PRI RATOAS LA Ml SR SIBydd R 1&#&?@9&%%&,%&1&6&%&& injectable

sterile isotonic aqueous buffer. \Where necessary,
sobtiepssPyilabhsphenmacentien! iendipigdts adsosiotludé stachgjuengeriactose, sucrose,
) tiong for, intravenous. .admni stration can
GO Al 1 Pkt Gyt SRR SEaET Bt i) iihgroarte, e
sollivgnetdedides diied Siemsailk,Rayderdl] proplesé, loycef, wal®, ethanol, and the like.
injection. Generally, the ingredients are supplied
Theipressnt eomposiion.jif disited,xcen also gentarminer ampuntg of wgiting or

o QLD X | s a dr | yophi li zed powder or
en{v\ugﬁlg}rméé) eél%to eﬁ}“ﬁ‘%‘é‘% fl‘%’?né‘ hernmetically sealed
cont ai nersustdble #)hﬁrmiﬁ& eutRANY HERpAbISRE@S bfedciislém@tdrMiravenous
the quantity of active agent. Were the

admingeifationafyhe 4 Teweselyl g phany nipreidasBuopreinds inslude, b are not
. Qi i b ushon, .th ap b i spensed, ” »
o B S SR A AR RS AE e e
dilated wittesafihe bravagtitand abo@nag abowe0gs hﬁfm:ﬁﬁrb}gﬂ $-S)BR¥dextrin diluted
.the 4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds are
WIthJWRIRS. st ered by injection, an anpoule of sterile
}"ﬁtee r T OfgylehiE GhiRfhcOlticiN ha%ptaBll AL QY éx%xep%n%so o Iﬂﬁ}aperitoneal
administration of the 4-Tetrazolyl-4-phenylpiperidine Compounds include, but are not

limited to, normal (about 0.9%)) saline, about 25 to about 30% PEG diluted with saline or

water, about 25 to about 30% propylene glycol (PG) diluted with saline or water, and about

2 to about 30% hydroxypropyl B-cyclodextrin diluted with water.
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ingredients may be m xed prior to admnistration. The

4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds can be

adm ni stered by 25 controlled-rel ease nmeans or by

delivery devices that are well known to those of

ordinary skill in the art. Exanples include, but are

not limted to, those described in U S. Patent Nos.:

3,845, 770; 3,916,899; 3,536,809; 3,598, 123; 4,008, 719;

5,674,533; .5,.059,595; .5 591, 767: 5,120, 548; .

5 073, S43NIEgRBATASEuticaE yodsgrable.Ririess mercignts By spboutancous
an@fintydhin@ButkSadohi PekgE Sy Ry i5as
. dosage formns Cﬁ%&%@%ﬁtﬁ@f o pr olg/l?lgi P gﬁ{gflfvﬁ lgér%g%e éHﬁBOHndS
in¢lada, %@1 dredotrlghiserste, whtepmermoal (plone 0064) sakiné, myowdisen ibout 30%

Pl 0 R e SRE8Y 5 s PR G v

wgghoti c systens, multilayer coatings, mcroparticles,
| i posonmes, m crospheres, or a conbination thereof to

provi de tSw#able pharnesiticallly reseptable cprrizks dreexicipiars for ol
LOROLt i ons. i.tab cantroll ed. rel ease formnul ations
adffifitilioh of ﬁ’&@ 8?32813'&4#3}6‘95’@@% lqer#‘m@uaii% ineiue Ryl argot
linkiRAse, WRSC hbred grib@ﬁﬁm.g%) l‘é@iﬁw?@odu@ adlkd Yhou $0% PoBtlyne glycol

use with the 4-Tetrazolyl-4-phenyl pi peridine
PEGo#ipderhwish sating ar iwaans dbont 2 husboue Aeydssepropyirceclodiixirin

R R R T R EE TR T

ab@ABYEinsthy RMuldsSdiffaPHAH watdy, cOntrol | ed rel ease.
Control |l ed rel ease pharnmaceutical conpositions can

have a c&hitdve plyamacduticilipprasviptalje denigrs drexaipientvier
. hi.eved by .their non contr.oll counterparts. In
RS RTRAENEE. B kLo 0Ll bed Goumt e ey
phagifipériite @orfhAindB inchRUB a9 né limited to, normal (about O.Sr’%) saline,

4-Tetrazol yl - 4- phenyl pi peridi ne Conpound to cure o
cont rol Theprssw cempesitienscanitakierfieford of isolutibng Sudpensons,

n S C roll rel ease conposj.ti.gns incl ude, .
mn’éf)%%’ogh%g%?sagﬁsweﬁggsogaps S Cap S c‘ogg?@%il%%g% é)g{vﬁers,u sustained
reldase Guanlyionf BEppoRR6RAS fhoddM, sl s, GAPRh4iSRC Br adly'bther form suitable

addition, controlled release conpositions can
for fugs; ol probpdiseant tthe.campasitish is irsthe forin ofta ¢apsule(sasteger U.S.

t Qi Stk C 0 | evel s of.the . . .
ol E SR COuRE il Prifiee BlfpeRt iR gipicngpare described
in Rémingror 4 Uarmhiculied] Sl p&sel 4271976 A(Brd - R. GEhM8FS&), 19th ed.

effects. 15 In_one enbodi nent, controlled rel ease
199 1peraperpisA hereamby rafereage v rel ease an  anount of a
4- Tet razpl yl.- | perd din ound t hat pronpt |
Creat s ol e sbRHERA B E Ry R RO iny Pl (pplinds ar
forrankitedan hedordinky withlre@tafe frbedires 4B W RbSp6ditidEdapted for oral
4-Tetrazol yl - 4- phenyl pi peri di ne Conpound to naintain
admipistration @) an gpimd cpasfietien . Bymap beipty Camppeitiens for prabdelivery

B G R OSHASC akd pel oF Aok5p0) Fles,

emm@asiops wagbules, dyhepspodylixirshfer example. Orally administered compositions can
4-Tetrazol yl - 4- phenyl pi peri di ne Conpound can be
conjaly PRSEYINE AgFRTE (relogBg agents.cinhoag opmogg egents, for example, sweetening

agents such as fructose, aspartame or saccharin and flavoring agents such as peppermint, oil

- of wintergreen, or cherry, to provide a pharmaceutically palatable preparation. Moreover,

where in tablet or pill form, the compositions can be coated to delay disintegration and
absorption in the gastrointestinal tract thereby providing a sustained action over an extended

period of time. Selectively permeab_lf_: membranes surrounding an osmotically active
~ 100 -
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that will replace the anount of

4- Tetrazol yl - 4- phenyl pi peri di ne Conpound bei ng

net abol i zed and excreted fromthe body. Controlled
rel ease of an active ingredient can be stinulated by
various conditions including, but not limted to,
changes in pH, changes in 25 tenperature,
concentration or availability of enzynes,

' j il f.wate or .ot he
o bl At s RANERE s alpinhRre! com@bsifisini thpse latr
plidfiernd; et faao thelendirpiiBent spirpaidinh e cARIRAYRASENEY tHeHriving
effective in the treatnent or prevention of pain or
copornherhichir dlisge displaae theagaatianagens compesition thyough antaperture.

T B AR R BHFLORIE B R 80 680 Rt aspose

toaletgipiltedrprofiles i fifrBedidte rélcasic fOmaRARAMS. AaTnOBthPRAldMI fRh as
enployed to help identify optinmal effective dosage

glyge] taostepratenr gdycseol gisgeala Bapalse hp hesyle Drebypmaosisions can include
' r f admnistration, and .

R PLatfeh SRR RIbR, Yyl MDYt ARilan saccharn,

ceHuldsshmduhsbresiuteniiadtends onéemboditeht) Sudhlesteipints 26 of he

practitioner and each patient's circunstances in view
phgrmagepical gade.c| i ni cal studies. Suitable effective

dosage , , about .10. ..
ni crogr ans % ohébeﬁ%%’ ﬂrﬁg ?F&gff"%ﬁ{o‘%ﬁ% yﬁ%@%‘?‘ynﬁcoﬂpounds can
bedbinndated faripr@hdys sdboiktrd. 19 o8¢ ehBSEmeht) cOMifositions for

. enbodi nent, the effective dosage 5 ampunt ranges from
intgysieusgdmnistrationsogtpgise thesompounddisyntyedi i stente igptonic aqueous

ol RSt PRETHB B SPOBNER 5. !

CoafpositiobOfaridttdvgnanmdaiosiatRvesay oftidhallgtistihde 2064178 Esthetic such
nbodj ment about 0.025 mlligranms to about 20 )
as ﬁﬂl?qa@ﬁé SSERRHD #hiag yiterithe migstion sGereralin dha iggredients are
[ ' t al m.ni stered;
u h%ta eft@%%ﬁgﬁ%ﬁe&tﬁgéﬁ? IE)O ﬁtg&%{)& #Rit c%gyg%%ﬁn,afgr LiHntp1E a8 Ddry

lyophilized pawlig or 4rapdrefrogl cohpsmitdatt ina Hean@ivdNg séaded container such as an
inistered, the effective dosage anounts correspond

d
am%B“ RE 5% F%ﬁHQH%@%Eﬁ@dﬁﬁﬁﬁgpéﬁgﬁﬁéﬂﬁér@Wﬁﬂéﬁwl capabl e
4—%&%‘1&-@?2{3@?@?%%% @f)%})[)ﬁﬁﬁ%%é#g H&Zad&?ﬁglg{:eltdﬁ)qr Vi}qlru:sg),n,aﬂ)ey can be

4- Tetra eny per npoun
dispérsedffbeetampée, fronumi infudidn bothé caltdiying ategide pHarmatcakioaltgrade

walfs ghsalire YFTe B bitasa 4 higyiDpessiac ComBediche administered
by BIRAGL B mi du b ERQHE w%té??‘oﬁ gﬁ%ﬁ@&y& s%ﬂ? T Ll?e )}ﬁfwiﬁed so that the

““solution or  'suspension o ar naceu
ingnesiients mby be vaxed mior o admimigiation.. \Where a cell capable

2 Tot § o SIS LERRAORy T B A opBRRS £ 0 idinisaed by
corftfolle@kdI¥ e MEHObr W; %éélvmégg!é that 524 IIrI{O ayt,g kﬁ?{%ﬁ% 82 gl%:lnary

) to about 100 ny wel ght pe
skil mbthgiante xagplesiodude) butt ar®ndt limitddoto athostt desCribvag/ik @J. 5 dRhyent

No¥®'s 35 B! 3 978 80f 536 k89508 2.5 IRY 8BS 674,533; 5,059,595
5,591,767, 5,120,548; 5,073,543, 5,639,476; 5,354,556; and 5,733,566, each of which is
incorporated herein by reference. Such dosage forms can be used to provide slow or
controlled release of one or more active ingredients using, for example, hydropropylmethyl
cellulose, other polymer matrices, gels, permeable membranes, osmotic systems, multilayer

coatings, microparticles, liposomes, microspheres, or a combination thereof to provide the
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fromabout 1 ng to about 20 ng/ kg of body wei ght per
day. The 4-Tetrazol yl -4-phenyl pi peri di ne Conpounds can
be assayed in vitro or in vivo for its their ability
to treat or prevent pain or diarrhea prior to use in
humans. Ani mal nodel systens can be used to
denonstrate the 4-Tetrazol yl - 4-phenyl pi peri di ne 25
Compounds' safety or efficacy. The present nethods for

' vent.in i,h_or.diarrhea i.n,an anp.nmal . .
TR IR B B AR RO buR ST 6Pl el telfpotations
kefwrewotthose o oRdindry ekillan eidet, iddieTiAPRdEd Gescll@Mereid R8n be readily
present methods for stinulating opioid-receptor

selgetrch fopwse withathe dt Tetragplyl-4phenyipiperidios fonipsendso Athedeventjon thus

M ff | ve. nt aof .anat her
efcfip S it Sl Bl Hi IR e B Piom sppt . ot not
limgeditos tabletd, uaiBulebUel@Aps; a@taplétd il drd Maptdd fRbofirélled release.
agoni st, a non-opioid anal gesic, a non-steroid
ant i i nf | daffitodled releasa pharpaceutivgbeamnasitiogs esmimvagenmman goal of

_ o e } o, .
inRSih T abbver Bbs BRLAITSY feir for P BEE kffnfergarts, Jp one
emlgiimattla dohtolkerrelaare @MiposideLompaiedta mafimalnount of a

g or preventing an

anxi e % agent, ~an agent for treatin t o
4'38%?2@iﬂ Feohenylpinsseing praorndenre e passtol igrcoadition # a minimum
f i c agent.s ar.e 1  kno .
w0 g A0 057 SRS OB B bl R ey of
thevltug] reduded dolsagdd fedduanidy, sadinSrepstd\padenticonipabieR 8ddihen,
ot her therapeutic agent’'s optinmal effective-anount
coplipligst releasesioEnnontbions saiaverablyuéfect the timeiad ensephbaction or other

ch%%ﬂ?ﬁcs% ﬂ%ﬁ g,? E@%F .‘fev%%eo'}tthé f‘-’[%g%go?gﬁ-: -ﬁe%?flp‘i}%n%?ne Compound, and

ani na Ive anount "0

cad thistrediuee the ooduplive if pidp €. b dhdierdepafiedid i s | ess than
. its effective appunt would be where the other
t her apeutll €0 gahediments sontepiled Aelease cempositionsiray injtially release an
' hei O - hy. |t 4 el i.eved. t hat
oo O & T 2410 - R b Chkpoun ik oRE Y i gt rovents
pai dreliartivay aydegraduallgged torintialdy rebdagé sthecahbuntd 6f the eat
r pr eilgn pa}i n qr diarrhea, Exanples_ of useful opioid
4 Lgerest -Hilﬁlay pigeridipe Compeuntbio maiptaethis level of therpantis or
Jiy r in thi
P S P iR A BAIRH pifod A Ehlfratn this constant level of the
4-Tattagolyhdspbenylpiperidina Cenpoumbiehabodyd @gonor phi ne,
' xtromram de, dezocjne, djanprom de, 15 di anor phone,
4-%%%%%@38%3@?%&% Gemwbwisheance aicased diemaitho dosage form at a rate
thell Wil bRty id T X -
P o a2 P e RGO being
metsblolizeretridydxtietednfoonh drechodet mphn‘onmglbase (ﬁtari]arﬁcﬁﬁd'ﬂl@ﬁedient can be
.fe |, .heroin, hydrocgodone; ydr onor phone,, .
s B A RIS AR Mo Bt PEisg s APORGSS in pHL, changes in
terhfRYARNEAREntratioR | ilabili
xR0t O RNERONY TPGOURR, LALEIAANN br vy of
or other physiological conditions or compounds.

The amount of the 4-Tetrazd1yl-4—pheny1piperidine Compounds that is
effective in the treatment or prevention of pain or diarrhea can depend on the nature or
severity of the disorder or condition causing the pain and can be determined by standard
clinical techniques. In addition, in vitro or in vivo assays can optionally be employed to
help identify optimal effective dosage amounts. The precise dose to be employed can also

depend on the intended route of administration, and the degree or severity of the pain or
- 102 -
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20 met opon, nor phi ne, nyrophi ne, nal buphi ne, narceine,
ni conor phi ne, norl evor phanol, nornet hadone,
nal or phi ne, nornor phi ne, norpi panone, opi um
oxycodone, oxynor phone, papaveretum pentazocine,
phenadoxone, phenonorphan, phenazoci ne, phenoperi di ne,
pi m nodi ne, piritram de, proheptazine, pronedol,
properi di ne, propiram propoxyphene, sufentanil
b o BRaer St TG e fllernbu A o actonr and cach
pRIERPS tRBMFanchN B VRY 8F FuASRY Qinida$ sﬁ@eﬁcgﬁgagfé' fctive dosage
codei ne, hydronorphone, hydrocodone, oxycodone,
argpunisl howeda| raege fomyatipenidy plvregamsr ghouh2500 milligrads hbout every 4

oxynor.phon ha eutically acceptahle salt .
h PR PALy ot IESEen R0t SrE BT weng feusdirire dnsee
afBi? ik £h @ ALBIGHLES0. O NEHIKEANTRAD 2668100 S1icdns of a
anti-inflammatory agents, such as aspirin, 1 buprofen,

4-dezsidriaphenyipipanidire, Cdnepromd pbadtenery 4 h, um bigghafesrbodiment about

opr.ofen, flu en,.. ket opr of en, i ndopyof en )
0-%?‘?8‘@51@?8}%, to 8‘5?% SDFaH e s et Sreey 5 QI?FL‘HPBP@HT, embodiment about
0.028 ﬁﬂﬁgfaﬁﬁ, to lbh@»¥d miﬂ%%ﬁns SIRE SR 4 K2 MR ABE e Ghhounts described
tiaprofenic acid, -104 fl d

] uprofen,” bucl oxi ¢ acid,
hereid oefer tedetahamewnts achhaiongstered; thet isy if memelpinrae, ti opi nac,

e ORI P oy B PeHOR OB A nitcred, PP e dmounts

cottekpdhdIt6 tiRGbA] arhOlrdt @BRAMiGeRE! d, diflurisal,
~ flufenisal, piroxicam sudoxicam isoxicam and

phar maceuWhetglal ogll sepsrbye effsixpressihg an bpieideteptarisl contacted with a 4-
ui t abl e

. xt.ures.ther.eof,. anpl es, of .5 ot he nqn .
T T RE it (BRI R P b siselve HaRar Al dypigally range
fréih ﬁ%ﬁ@.@l%?%ﬁﬁm?ioo RBAl, A8 ShComBdHimBMTRIrh Gbout 0.1 mg to about 50

nonst eroi dal antii nflannnatory drugs: salicylic acrd

mgbs prdain; apether embediveditrfora spout ilrmg sodioun? Gmigls wif aselution or

hol.i ne.magnesi um tyisalicyl ate, sal sal.ate,
Suo‘l)e?lfslﬁ)ﬂioggpgaméagﬁqllc?.?llﬁ%gﬁcﬂ ?ﬁlec?agjcef & Aitsal azi ne, and
ol sal azi nyh&ehaeRChFBRTHRPlesslE hY BhibMGScdpist 1Y Sbisbted with a
acet am nophen and phenacetin; indol'e and i ndene acetic
4-Fetragelyl ridienylpingrifling Siesened i vin® thesifective amenrd will typically

i) B MU o RLLBAI5k o b By o TEthociment
frdpfi eAIDI 168 to Al Wﬁ%%lﬁfd?ﬂ%ifg}ﬁ pREAA;, adFh another embodiment
mecl of enam c acid; enolic acids, including oxicans

from phaask il argrio abenibX) wafke of hady weightpiriddynedi ones
h I b hent taz : d, al k .
be it nd Ao S SRR bLAHR0 Chimo s o BEBRRRH ig iro or

in Ofvo treitsNRAL B¥ilitysie Greleot prévent pif br diARBLORTIrGo use in humans.
Antipyretic and 15 Antiinflanmmatory Agents and Drugs

Anipal 59de] sysierpneambeasediadenymsizig the 4-F eizsliteinpt@nylpiperidine

' » P col ogi cal Basis of Therapeutics
Coﬁﬂyﬁg@s ?’E’t:egwre%/re@%aggl i nhoff and Raynmond W Ruddon
eds., Ot IThegrekOtonethots 6 @eutifg obBveming/Paal S@Earghea in an animal

Antipyretic and, Anti Inflanmatory Drugs in Reni ngton: )
canrfuthst rampriseadmipptarang todhe pnimehameffgetive pmppnt of another therapeutic

agent.
The present methods for stimulating opioid-receptor function in a cell can
further comprise contacting the cell with an effective amount of another therapeutic agent.

Examples of other therapeutic agents include, but are not limited to, an -

~ opioid agonist, a non-opioid analgesic, a non-steroid antiinflammatory agent, an
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1196- 1221 (A.R GCennaro ed. 19th ed. 1995) which are
hereby incorporated by reference in 20 their
entireties. Suitable Cox-Il inhibitors and

5-1i poxygenase inhibitors, as well as conbinations
thereof, are described in U S Patent No. 6, 136, 839.
Cox Il inhibitors include, but are not limted to,
rof ecoxi b and cel ecoxib. Exanples of useful

ralne L nclude, .but_ are not limted to,
ﬂ!@ﬁ& 2 4k %%@Fab@ﬁﬁ%@nﬂw Es?éf%‘fglc blocker, an
anﬁﬁ&%%ﬂﬂ Qx?antﬁfe RSO B8+ -@lﬁﬁlﬂelrﬁi?&fep @n aﬁﬁ%‘ﬁker agénl, an anti-

ergotam ne, fl uhedroXone acetat e ondzi ne
ankistyesdent, ap agere férytsmtige deprexattimeaneddicivedisgtemnmad mw’dJres thereof.

m Xt ures reof . The her, t her apeuti c agent n al so
be an ant]’lrfgeﬁfét"? g %?Pt‘i‘ &er@ﬁFV%%ﬂﬁs@ %ﬁ@i ?%OWH to those
sldlfé@llﬂﬁﬁ arPUlovidver, rﬁoits wellWiHeH dekillFRL aﬁﬂ fp%{-(hgﬁ to determine the

donperi done, prdchl orperazi ne, pronet
Otlcm Ithﬁr@eunaagm f opnmaiadszwmﬂmmeangm da mebmbasdmﬁﬁ)t of the

mY: n| > P%ﬂ“iﬁ%é{‘ q{llgggg@(g gsegc%l?l tre an animal, the effective

anRRRE i€ iefiBeti
et

waldd bswherenhe otbed therapasticrageiitas haitadiministetedp lmthis case, without being

e s

ottt 'tli?:@e[ﬁéﬁﬁé elnb St s?ﬁéé’%ht%&ﬁl&% trearzﬁi {}t’éﬁa‘ﬁ?ortdl

Exanpl'es of ™ usefu adrenergi c rs inc de but

are not [Bxpinpled of oseﬁﬂaathdl tagdrodts 1rmlm'he,d:m larel not limited to, alfentanil,
l.

o it i
buldbiahel, Slonitkathd re%h&he (ﬁkﬁih&{pﬁjn@l dexﬁ‘dﬁfo?d?ﬁh@ldez?cme diampromide,

buti dri ne hydrochl oride ofi1olol, caraZzol
diapzorpleasieodihydracadeitiic] dihydmwelarpiing, alimemahdotpdiolepheptanol,

e IO b b ARG
ethﬁﬁﬁétﬁj’rlﬂhﬁhbut@iﬁﬁo 'é@bﬁﬁo RAEGhitazBR0@X LA her@ﬁbhy(ﬁbéﬂdone

ni fenal ol , nipradil I, oxprenol ol , penbutol o
hygsomgehene, ydeeypetbidineg isometiiadbi, keqobcrprdanmllmoxphanol
t ol ol

tevpPhaimorihen, I pfinil, BEposRBr menliginofimdieee; methadone,
metopafPnBiphafe, HSRIPhincARdIb SN nERBTS, ﬂl&ﬁh&?ﬁme b 16@6:Bhanol,

not I|n1ted t o, acetyl henét uri de, al butoin

| noxamlmd@m@almhlm gloumerphing npipAncne opus; hrgoctpéo«wquyynwrphone

atr

b d
oo Beb G S5hE TS re e A B oL GBheriime,
pintih6diae gRaiaAmide GhroRdptShe, gf@ﬁéﬂ@ﬂ mdﬂbnﬁbﬁéﬁh an8 oxyphene

doxeni troin, eterobarb, 15 etha et’hosuxi m
sufeatpeil, dilidines Empadali rharmnacsstieallyrrscenatiesdis theneof, and mxxtures
theI!Seolf;ydroxytryptophan | anot ri gi ne, nagnesi um broni de,

magnesi um sul fate, nmephenytoi n, nephobarbital,

met har bi Ixﬁémaﬁ‘ﬁédilﬁidﬁhéhts thé BﬁHiél' dBofRt is selected from codeine,

5- met hyl - 5- ( 3- phenanthryl ) - hydantoi n, 3-nethyl -5-
hydromorphone, hy ocodone, oxycodone, dlhydrocodeme dihydromorphine, morphine,
tramadol, oxymorphone, pharmaceutically acceptable salts thereof, and mixtures thereof,

Examples of useful non opioid analgesics include non steroidal
anti-inflammatory agents, such as aspirin, ibuprofen, diclofenac, naproxen, benoxaprofen,
flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen, piroprofen, cai‘profen,

oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen, aminoprofen, tiaprofenic acid,
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phenyl hydant oi n, narcobarbital, ninmetazepam

ni trazepam oxcarbazepi ne, paranethadi one,

phenacenm de, phenetharbital, pheneturide,
phenobar bi tal, phensuxi m de, 20 phenyl net hyl barbituric
aci d, phenytoin, phethenyl ate sodi um potassium

brom de, pregabaline, primdone, progabide, sodium
bromi de, sol anum strontium bronide, suclofenide,

R B o gor
md%ﬁféta%ﬁﬁ L SRatslgn, f@ﬁ?ﬂm %ﬁdé}{acl’(ﬁgﬁﬂ&c ﬁ@feh%g%{a%ﬁﬁ ﬁ{btcﬁ;fenamm acid,

i ncl udé, but are not limted 257bi n I né,
ﬂumm@ﬂmnmabldpt@fmmﬁﬁ)&mi ﬁﬁﬂmmalaﬁufedlsabphamaﬂn sudoxicam,

isoR R RSB cicoathLE Pl ROt LGS hereot: Examples of
otheRERNBId d8 opicig ﬁﬁafl 8dsic38nclhdt Bé ?@dehné,rn%ﬁ ﬁﬁ - grmcal classes of

bennoxi ne, Tproclozide, 1proniazi socar box

analgezlca anttieyretizs hepsteroidal E[Jfln&nfhirmnatery drogs: salivylic acid derivatives,
al i ndo

AR SR B BT B SOl
salf sﬁl‘idyl%ﬁéhidnﬁﬂfagﬁaz@é"%éBlsﬁl%zme’gaapd%ﬁlh ﬁ/elnh@ledenvatwes mcludmg

clom pram ne, denexiptiline ram ne, di benzepin,
acetiinaipopleni and phelvickting pmd-ple afld xedena aceﬂic uaxds,zmciedlng indomethacin,

sul e G el bR Brc Aridolpe aRingdo Eadin defotneerid

ket@%c?ﬁﬂthfaﬁlhc%idér(%ﬁllnateﬁ’j R e feR AR ZRP 1A® meclofenamic acid;

protriptyline, 106 quinupramne, tianeptine,

endaliciagidsringludieg oathans |(pmr¢xlcdm,rtammy®m)eandmwmdmdlones

but.acetin di dr ol , .dul etoperid
onpiyRiEeons: wobhgBiiephe tndAflontin B 00ReaRuRHAee. Foramore
dethil dMIRSGTPHRA of RRTRE KOS, REY Pl A YJRE %nﬁlg@szc Antipyretic and

| evophacet oper ane, nedi f oxanmi ne, ni | naci pran,
Antﬂﬂﬂ@lpmam Agerds @luél?n@ EnqdbmbdakfeTreamlt Qﬁ@mﬂ‘ in Goodman &

il e erlisian ik o o g S5 198 sk BoRpurbf end

ﬁﬂ&zcﬁw ROA&on RS, OARE] 1996) bk OXR R NPansbi @mézllg%mr Q%ﬁﬁmc and
L-t rypt ophan, venl af axi ne, viloxazine, and zi nel di ne.

AntEfpflepimegonyDrugetn R eraimgtone Hhe Sejkndsl andieneideraf Phdrmady ol 11
BRI Sl R e bRERT o B hternce

theis @firetiadi uitable@ToXdil lintiBitory %@B@ﬁbkygeﬁﬁéeqﬂ]uﬁit&%; as well as
ar.anj di pi ne, barni di pi ne, benidi pine, cilnidipine,

conghripgtions fherrof, ase gwnbf:d@ UﬁeP@t@ntﬁﬂmeﬁ,laﬁs&Bé?d iGoxri& inhibitors include,

l.ac , canh e ni di pi ne, nicardipine,
buta@efﬂog'hg‘}l{nég to r{"f&%’& ﬁgnle?ﬂxﬁdl pi ne, nisol di pi ne,

ni t rendi PianghlescdMisafl amﬁﬁ:,gra]ﬁé MRt iAd108s, bli fehbeFhied to,

| oneri zi ne, bencycl ane, etafenone, fant of arone, and

alplﬁmﬂdéthhyt#@erggsam eolagetrars srgorortne] @raﬁ@cgmna@emggcryptme ergot,

N T—

piz@giies bebinikin@k desdoFuki n, al tretanine, 15 anbonycin,
anet antrone acetate, am nogl utethimde, ansacrine,

anast r ozZbiectharieqrrpavieiagent can plap heam astiemetisagent; Ajseful
antlglél%@% %%g'gsriﬁclu&% $LERR ’no?ﬁx%‘it%rYoci 'npetoc?gﬁrbg?dset, gompendone,

prochlorperazine, promethazine, chlorpromazine, trimethobenzamide, ondansetron,

granisetron, hydroxyzine, acetylleucine monoethanolamine, alizapride, azasetron,

benzquinamide, bietanautine, bromopride, buclizine, clebopride, cyclizine, dimenhydrinate,

diphenidol, dolasetron, meclizine, methallatal, metopimazine, nabilone, oxyperndyl,
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bi cal ut am de, bi santrene hydrochl oride, bisnafide

di nesyl ate, bizelesin, bleonycin sulfate, brequinar
sodi um bropirimne, busulfan, cactinomycin,

cal usterone, caracem de, carbetinmer, carboplatin,
carnustine, carubicin hydrochloride, carzelesin,
cedefingol, 20 chloranbucil, cirolenycin, cisplatin,
cl adri bine, crisnatol nesylate, cycl ophosphani de,
cyt ar.abi ne, .dacarbazi ne, dactinonycjnIa daunor ubi ci n

PIRGRARRISERMRMINg WU RIS, ftrahydrogamhisph tingthylperazine,

ﬂ‘g‘ﬁﬁ el iﬂqﬁu%@ , di azi quone,
cgﬁ%gﬁgggg%ﬂg%@@nf o%érru icin hydrochlori de,
dr ol oxi f eBegmeleobinscfub fadednergid Blockbroinmeaidarinit @renot limited to,
opi gnate, . duazonycin, edatrexate, eflornithine
a%aﬁ%@m?ﬂﬁw@!, amosyahaly dretinploleaiepglph betimolohhetsralob beyaptolol,

. L . i . ’ I -
oo MO g, 96301, i BLcE b BRBLRA, bytidrne
hyphoshpdratecbwofiloloh cazizmivlgarteble], cetvepibsl] cdipraidbl) petamdkl, cloranolol,

phosphate, etoprine, fadrgzole hydrochl oride .
difeylef sranlol, ptholah frdepelol, abssaial; sV ekunolol, Fagmndglelemetipranciol,
A | F o o . . .
T S Bprol L Rl Abxolol htifib) ALy KB AALE Sifiiolo,
pdmpdioded hbindoldle pracgodislpprynethalol, petatrarold] sotdlyl) saidhblol, iadimolol,
i fosfarmd il osine, interleykin Il 30 (including
teptato H]ﬁgﬁ’@’ t}nﬁ‘fqgi Itéﬁ’k‘iﬁﬂhﬂl Welﬂqliﬁl.?) , interferon
al fa-2a, ')%ﬁ{ P A f :
interfer o}1r31 al f1 éﬁ@{ge}ﬁ‘%@%{é‘?ﬁ%‘? fgﬁxﬁé,;%ﬁﬁt ?ﬂr?tr%;[ P}é‘?tgﬁ to,
acgipteattubide, iafrutbgph adloxidond, mninogheahinkiyel rdearhinori-Hadroxybutyric acid,
| anreot.i de acetate, |letrozole, |euyprolide acetate, .
atrﬁ%tf%al&ﬁj@ o R R Re: Btloswii: CaPaMagFUc, Fyromide,
e | c} . - .
clbRBMBLbR cfoﬁﬁégﬁﬁf}ne ! ,rﬁe'éﬂif‘llﬁmaé{,q{lﬁ)ﬁ/%}ilgﬁ% lgﬁ'netg%ﬁ&&r 88}&%11}%?111, eterobarb,

mayt ansi ne, or et ham ne rochl oride, neges
ethesleorsl ethosvaimiigesthotoln, &diptnadtte fluonsbipd) ahlbapentins riclyairox yiryptophan,
nmer capt opuri ne, ., net hotr exat.e, hot r exat e .sodi Lf]n]) .
lamgirigine, magnesiup m’a@w&%@ﬁp §emeRRanyiqinymephobarbital,
. om gl LE D N el . ) . .
mEhh®REOHethetdth, Rdthddxidide N rlé (E fﬁ%ﬁfﬁéﬂ lgkred’aﬁtom, 3-methyl-5

mtosper, mtotane, mtoxantr
phepylbpdratoh, rerebditah ot azphe, nitrzgpaing oycirbyzepine, paramethadione,

oHSRA R Phenci R bendirioc. pRsTogngRen PG R e ge,
HeRY IR eyshr Sl Giri diCRD BREHTRAN, pHelRalihicaBdiurl, pRXRR I YISmide,

P hydrochl ori de, plicanycin, plomestane, porfiner
pregsdiline, ppmidaneoprpgabide, podidmi trosidensplamng sérobtazh beomide,

rochl ori de ur in,, .puronycin hydrochloride, . .
sulf P il 5, e G Bat B oot M etaon qoproic acid,
vaﬁﬁéhﬁﬁ?ﬁgﬁ%ﬁ@%h%hﬁ@ﬁﬁd&ewsti ne, _Si nmtrazene,

spar f osat’e sodi um sparsonycin, spirogernmani um

hydr ochl dixatwlesgpiusefniantidepressantis inghhde; but, are not limited to,
.streptoni grin, streptozacin., sulqfenur, talisanyci .
bieghlia PRt il PR ol hrdie TRz BPGRATG AP dppine,
ind26WRBRE hyBroché18AHA A fddem, h@h TR BxitdRah, IxFFérANE paroxetine,
thi am prine, thioguanine, thiotepa, tiazoffirin, ]
sertfaling 4bigedsive, trazodend, bemeoxine, iprpeozide dptoviazitk iscarbaxazid,
Lrjciribine.ohgsphate, trinmetrexate, 15 trinmetrexate . ..
nidfi s SRS, R BRA S o PP e, metralindol,
midfisein) mfﬁh‘izéﬂﬁé’,,adﬁfaﬂﬁﬁﬁgamiuiptyline, amitriptylinoxide, amoxapine,

butriptyline, clomipramine, demexiptiline, desipramine, dibenzepin, dimetacrine, dothiepin,

doxepin, fluacizine, imipramine, imipramine N-oxide, iprindole, lofepramine, melitracen,

- metapramine, nortriptyline, noxiptilin, opipramol, pizotyline, propizepine, protriptyline,
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vapreotide, verteporfin, vinblastine sulfate,

vincristine sulfate, vindesine, vindesine sulfate,

vi nepi di ne sul fate, vinglycinate sulfate, vinleurosine

sulfate, vinorelbine tartrate, vinrosidine sulfate,

vi nzol i dine sulfate, vorozole, zeniplatin, zinostatin,

zorubi cin hydrochl ori de. Exanples of other anti cancer

drugs include, but are not |limted to, 20 20-epi-1, 25

di hydroxyyitam n D3; 5-ethynyluracil; abiraterone; .
QUARPEFTIBE CEaReptiRsy fmipganiae, adgHwely barslyzingdympeonien, futacetin,

LT S e oA PR oL L il dyrgine

flvoxmhing] iemaops pleyrin) Bypaichg t@bpliRetopaas, mdetdofamine, milnacipran,
_andr_ograpﬂq%l i de; angi ogenesi s inhibitors; antagonist |

migapriie, fpsiaosmids, nefarodoas.ioxatlogang. pibrspling pwilipgne, pyrisuccideanol,

it ANeRR A9 RAbIC bR rﬁicgfoﬂhé,zs@mﬂi ,%ﬂgﬁglg)glg,rtﬁéztaﬁ %ngeé %%fgnacin,

carci’nomm; ahtiestrogen; ant 'neop on; an
tolokatgne ucheleypdasie, dpiaydosinh] venbifydhe sdlexam pidseldine.
gene nodul at ors;. apoptosis regiul ators; apurinic acid;
ar a- CDP- BiX ofgs -eheans! iplackers indydi, bt a1 not limited to,
be' 'ﬁméﬁ%m,%ftfa%}feﬂﬁlh}ééh] hﬁf, hﬁbé‘frad?xtyﬂ%ﬂ?lgﬁiﬂe?segnotiadil,
Xl fastatin '3; azasetron,  “azat oxI'n;, azatyrosine;
tedoditimaf venaratil, deiodigihe, \eesiidipiak siephidiphdd, befdipade; ciBIlRpie]-
ané,a oni sts;, benzochl oripns; henzoyl staurosporine;, ., .
efpudingmegelgadipime, felosinine dsradiping, lagidiptnen lercagidinine. angnadipine,
. N s |« - o | ..| . N . .
ni R SR, Sir96tfime Mikbab B, MbRlping pERMEAHE Cinarizine,
fhineszing tlielofazine, hometidse, bendychhé,att efendiepfantafaroneg ;and perhexiline.
budoti t ane; th hi oni ne sul foxi m ne; = cal ci potriol;

cal phost if¥amples otgseshlméicancgeagepisdngiade, butgg pgijimited to, acivicin,
aclabibicin SROEE AR ot a ARSI TR el e inine,

ambeniyeig ametantroicacptat acnédoghitethintide einadrimea sieastrozole, anthramycin,
i nhi,bitors S.I C0OS) ;. ,cast anosper mi ne; cecropin B;

ASRAEIFE E}SR‘ET mc?ﬂaﬁﬁhfl%z az@??P&r*’&&'iﬁ’W&%‘_a ftgastat, bf?llZf)depa,

bicih AR NbilGitrefi RARbAAEridL bﬁnﬁﬂfmﬁfl@%ﬁ?te, Lot l?)k,_rbﬁiycin sulfate,
cl om fene anal ogues; clofrimazole; collisnycin A

bragpidar sedrannbBpirmoint rbetel $ina tachinddhycin Scahoatdromst, aathedmilde,

nal ogue, copagenin;. cranbescidin 816, crisnatol;

e P SHED A CEP G RTh ATIER P coeiea, rdefineo

chl%ian‘fb’déil?&ﬁﬂ&ﬁ?éiﬂ! PO Bl%&ﬁbiﬁéﬂ%i@ﬁit@lt 178y 148, Qg@lﬁ?ﬁd@phamide,
cytarabi ne octosfate; cytolytic factor; "cytoStatin,

cytdeablniex daathazitecdactibomecindizbyoiubigindenitochlorile, decitabine,

d desl o{aﬁl '4}-\2 dexanmet hasone; dexj fo?if am de; dexra%o ane; . .

ewg B’a ?,guaaplgz qfawne mEsy szy@’uom, alsgeftaxe , doxorubicin,

dofbrabii! ISR TN Grol g BN & iRsioxifhR eitbdtd IdGnostanolone propionate,
di hydrot'axol ; 10" 9-di oxanyci n; di phenyl spironustine;
dugrooerchy edatradaicostonpithinebydisdtlonide, eldaxitfucin, edlopletin, enpromate,

ep B RS cthUP TR Eo B T B prbicgt A g cstramustine,

| estRRFARNe ph@Bhite sodiumEabhidRiold, RBiopBRAs, Tt Pokide phosphate, etoprine,

estranustine anal ogue; estrogen agonists; estrogen
fadgerolajaydrechdoride, fazavabine) fenretinidip oloxieidpiey Spdraatne phosphate,

exenest ane:. fadrozol e;: f.azarabing: fenretjnide; . ,.
flugronRctl. fbitghine, &Fsapidme. Toatrn pdim £etpqilabineEimaijabine
hydrbttal6i @, BR@oxyurea, idarubicin hydrochloride, ifosfamide, ilmofosine, interleukin 11
(including recombinant interleukin II or rIL.2), interferon alfa-2a, interferon alfa-2b,
interferon alfa-n1, interferon alfa-n3, interferon beta-I a, interferon gamma-1 b, iproplatin,

irinotecan hydrochloride, lanreotide acetate, letrozole, leuprolide acetate, liarozole
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15 fl udarabi ne; fluorodaunorunicin hydrochl oride;
forfeni mex; fornestane; fostriecin; fotenustine;
gadol i ni um texaphyrin; galliumnitrate; gal ocitabine;
ganirelix; gelatinase inhibitors; gentitabine;
gl ut at hi one i nhi bitors; hepsul fam heregulin;
hexanet hyl ene bi sacet am de; hypericin; ibandronic
aci d; idarub|C|n i doxi f ene; |dranantone i | mof osi ne;
imd cridones; im qui

i]o
hy ep Iepfcioxo ﬁ@ﬁ uﬁ“ﬁ%dP?%aP‘if‘R@ hyiderghlpridg masoprocol,
mhah@he, ecRoRREMink ﬂ?&r@bﬂl&ﬁde Eﬁ#@gtfo? 50atBIRAESSeStrol acetate,
interfeérons; interlelkins
m!elp&iddn)mcnmlgamﬁ mercépiopones mdthotraxaqaj metﬁxptrexasmgidaﬂm neetoprine,

i sobgengaz i,sohonohal i condripn B asetr . . ]
%g%fegi% ‘H%’de’léﬁﬁ%‘?a’éﬂl%d%‘ ‘r‘—‘mllnghﬁ}lﬁoé}lf% th‘%leir‘]‘é‘Be‘@’HP%W cin,
ﬁt%ﬁeﬁ%ﬂtﬁﬁne hBioR AL A deﬁBHQf Qﬂd idoﬁ%elh odazole

fate; leptolstatin; Ietrozo ema In btln@

n(fabmtycm beuddatint, exisedaphzclitakel p@as;m;rgase pehomycm pentamustine,
+pragest er one; prorelln

I uroll +estro enp
PYp B‘ﬁ fat<, prpiapide, b1 %brpmﬁ@d}lp%f%rﬂ%wm@cﬂmde
pl daﬂ@@f‘ﬁ bloﬁle%ﬁé‘%ﬁﬁﬁﬁér@gdlﬂﬁpgbﬂﬁ rtr)l ki g;%ljaﬂllldr{ﬁ ea tabBhzine
npounds I'i Ssocl i nam de 0 ci ne;
h}tdmrélﬂore}»copuroingqndmmmgcmIhyémchhnﬂe,wradoﬁxmsnhopﬂne rogletlmlde

I | utetj umtexa rin;
S@?}é %ﬂﬁ dlrj%ﬁﬁtf’oeﬁ%%?m“a@%ee SkRifazeRts osafﬁﬁﬂqhs@a spargpmycin,
spﬁ*o#’f%ﬁﬁﬁ?ﬁﬁimcﬁi@rﬁfb?&;ﬁﬁﬁlmsnﬁ@% {rBplati® ek n}:g]t&glgﬂn streptozocm

ibitors;  matrix metalloprote ase|
sumfﬂmgauah:tom)rmr liogaian sovkiures tepafar, tetexdmltmne hyxkechl&@de temoporﬁn

ram de F nh bi tor; rj st
oD s EPRE e fesbhbtoney Hramiais edPaiseH P e, fazofuir.
tirfp¥amile RIMATRNRSitrdTk ttﬁalsl%‘?ﬁrfél acetdiel RIBMiRe ﬁ?ﬁ Hegé’ fimetrexate,

mtonafide; mtotoxin fibroblast growh
mmggxatn glugiooate triptmein, trdvﬂah:tzoleéwdroclﬂmlnge,amt nnm;tard uredepa,

| on =109 anti bo human .ch or
g T SN GERE SO PGSR Stderins viesine sufut,
vie&idine MHte %gljfmﬁ'téjﬁm{e vﬂ@u&éﬂeesuﬁﬁéégwh&%lb?ﬁ@ﬁﬁ%te, vinrosidine
éne inhibitor; multiple tumor suppressor-1 based
sutthier ‘apipohdwmuéfa@, vorordereriplatigeningstatin afmbm:m bseir@;hlonde

mycobact |aI cel. -wal |..extra
N acetyl dEPIr ot i i ben b tRo e Wk mited 1o

20066H1 53t i) dr@xﬁﬁbﬁmgweﬂﬁyﬂ‘ﬁﬁfdcﬂeablﬁﬁ@% Relarubicin; acylfulvene,
napht erpi n; nartograstim nedapl atin; nenorubi ci n;

adp@ienplpirdogelgsinldestauking IAlénEKrﬁapﬂgomas;ealtmianmea ainlemustine;

ni; Sany ¢ ni tEi i de ul at.ars ni.t r oxi
P BtteRind s Py ao BB S Oh b HadtPlds: papstrozole;
an@io OhEs; aRdibEENRHS IiPEHitcdle SitagOMIRID; AARist G; antarelix; anti
ondansetr on ondansetron; oracin; oral cyt oki ne
dorsabizias mmﬂrqgﬁmtmnrweln-b@atl@r@W prealatip karcinama; antiestrogen;
anﬁﬁ(%%flat%ax é%m% s%%l ! ?t:n\la/lu)é: eo’t:lf !g}:ng%)éﬁ,\i %ﬁ{ageg apo;itosw gene

mmﬂd!bﬁs%ﬁobﬁisﬁqagdﬁatm@aiﬁlﬁﬁlﬁm&d %%-GDPPBBEP(BBA | #@kinine deaminase;
panoni f ene; parabactin; _pazelliptine; pegaspargase;
asyagries plamestons, AEHRYStpG| axinasttin é; sowstatin 25 axinasiati 3;mzasetron;

B I AT T
beni&hbhh@%nzdy}ﬁmb&iiohne Retz0aatadmi desivhyes Osdid SlethelR; betaclamycin

%l rarubi cin; gl ritrexim_ placetin A pl acetin
etulinic acid; bFGF inhibitor; bicalutamide; bisantrene; bisaziridinylspermine;

bisnafide; bistratene A; bizelesin; breflate; bropirimine; budotitane; buthionine sulfoximine;
calcipotriol; calphostin C; camptothecin derivatives; canarypox IL-2; capecitabine;
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B; plasm nogen activator inhibitor; platinum conplex;
pl ati num conpounds; platinum 15 triam ne conpl ex;
porfimer sodium porfironmycin; prednisone; propyl
bi s-acri done; prostaglandin J2; proteasone
inhibitors; protein A-based i nmune nodul ator; protein
kinase C inhibitor; protein kinase Cinhibitors,
m croal gal; protein tyrosine phosphatase inhibitors;
puri ne _nucl eosj de phaosphoryl ase inhibitors; purgurins;
ca%ﬁ?)s-%ﬂ%@@rmdﬂﬁéqle;ﬁwhoaasaemdatr@aoleh@ﬁ%@jt M3 FARN 700; cartilage
y C e r.-af- S : . . .
B et Sk o A RRRR T Lagpgeqmine; cecropin B;
cédtroalnd, ehlagas; ichlvkdajuireixating adfohmhidej ¢icapsost;raspdopiyrin; cladribine;
inhibitor; retelliptine _denethylated; rheniumRe 186
clamiigng aegues; Kiotgmasple ol spyieincA; qllismysin Basamtaetastatin A4;
: 0 -ne, i ¢ . , s Q.
oA Blali Sleel Akl il o b AU 615 o BNy &

-aryptophyatiy Balerifativveay @irsdi At cyalofetltanthriquieines; Sycloplatam; cypemycin;

senmust i gﬁe; senescence derived inhibitor 1; _sense . .
CaBR agioste: euslytic fagter cytppin daclpdmab:tisritabing dehydrodidemnin

S : SioeSi . e Ao .
B QA i LR BB ROE Mo BRI, (O ORI dispiguone
didenniedytdidex; drdginamspephitieydihpdrba-ezacwalive dilydrotaxol;

somat onedi, n. bi ndi.ng protejn; sonernmn; sparfosic¢ acid;

9-diopampgi; Spheyy! spiTonging deectaxshy dasesseal dptasetron; doxifluridine;

 drdRREheS UddaBindi; .dﬁﬁ(?égﬂh?gﬂl RE: Bl did%uskiggﬁi Jaleltf{?%}%ei, ‘E:Hl%%lomab;

cel division’in ors; ’stipiam rone
eflominitHing; elesnensydrhitefms epieybiSuparttide;esitanodik iavslogue; estrogen
i nfestinal peptide antagonjst; suradista; surann;
ag0RisTSH EBTOLHR Antaganisis elanidagols) srerpsideinheshytes premestane; fadrozole;
. e : hi ol de: o .
B e i, R e AT Y i D et Wasterone;
fhudardbirea fiyorpdaunvrurtich hpdroakleride Hodfertimes;, fotraestymer fostriecin;
.t enozol om de;. teniposide; tetrachlorodecaoxide; . :
foepusting pdRimiv fyxaphgut galkium Hirgieogalggiighine; gepgelix; gelatinase
" ; ; n G WeH
e S R T e S
bistcetamiidet; hyppricor; thandronid avidstidarlibieini wioxifimer idtagmantone; ilmofosine;
L tirapazam n

e;.titanocene . bichlorjde; topsentin;. ..
ilqnygstel; ipidazoaqridonssy fraigpmagd; SRR PSRy P?I?tt Smiapulinr e growth

- faétBAl RidePo® inhitil; iRRHRron, A%Bhﬁﬁ,eﬁﬂ/érﬁdlﬁl Peorlehkin ibbcg{ fme;

trimetrexate; triptorelinm tropisetron; turosteride;
iodogdomsiubizi idrigemesnol;rifipbict;drseglatipe phdsnpam]e; tdBomohalicondrin B;
..inhibitors. eni ; enj t.al,_sinus derive rowmh .
tasElfin Bl oo S Bpeieideid faelop B e eicn st s emamyoin;
lenRRAsBRE, 1 Binary AR, Ieptdistait® b Rdz0RY RuRBhia iBRIBIHNZAEMDS leukocyte

ene t herapy; velareéesol; veram ne; verdins;
alpharinterforon; heupwilidoredtivigeret progasteadrie] keaproreling xamijsole; liarozole;

i i, S ares G HBRAEEIP PEP o P i Ay pompounds;

liskdcBiahiiiz 79 lobRpRMETbinBH AR, BARIELdIVBnidhsit e Rsoxatrone; lovastatin;
i ncl ude, but are not limted to, nethadone,

loxpsibins, Ivfotesandmetitmdexaphyfib;Upsodyliine lytidpaptides; npfifansine;
an gplate _agonist, 3-phenox ridine, .ar..a.serotonin

o SRR pARER AL maSo e B st DB S Bh

métAlidpesteinadibhidft6rsknddafil; i8dbarBae; meterelin; methioninase;

metoclopramide; MIF inhibitor; mifepristone; miltefosine; mirimostim; mismatched double

stranded RNA; mitoguazone; mitolactol; mitomycin analogues; mitonafide; mitotoxin

fibroblast growth factor saporin; mitoxantrone; mofarotene; molgramostim; monoclonal
- 109 -



10

15

20

25

30

benzodi azepi nes, such as al prazolam chl ordi azepoxi de,
cl onazepam cl orazepate, diazepam hal azepam
| orazepam oxazepam and prazepam non-benzodi azepi ne
agents, such as 15 buspirone; and tranquilizers, such
as barbituates. Exanples of useful anti-diarrhea
agents include, but are not limted to, |operam de,
di phenoxyl ate with atropi ne, clonidine, octreotide,
and chol estyram ne. A 4-Tetrazolyl-4-phenyl pi peridi ne
P LRI RRPTIGHEC Bnadetrentin; Wﬁ@sp hegyé Hpid e‘g yehacterium cell

o 1Sk B 205 BRRRAL BBl ARG B S Bt
batahthetapd rhestad Rinticaicar 2ents ﬁmapdf@nﬂé B; Myt:&baaﬂ&ﬁhlhﬁzﬂ wall extract;

t her apeut e a?ent for exanple, a conposition
myEARerans; Nepeshyldinaling; Nywbgitiied bersramides; nafarelin; nagrestip;

[ £ .
nagoﬁc%)ﬁ%tﬁﬁg&%(ﬁ% gﬁwuﬁeﬂrﬁgﬁfe tnlﬂlgla%@?i‘m dneda]glzeiﬁrﬁ, n%ﬁltok'&‘o?cm,
neadronid Sid mﬂkralkhﬂqrapaﬂmgduwmﬁldepﬂmﬁycﬁm aritric @fleinsodudators;

ffective apmount of

ﬂif%@%l SFBiopidant mwppéé&%p@ﬂ&l@rw%{ﬁ%dw&w&n@w pHgapeleotides;

e
onGTRES b GRTE Dbl ofin bLF bl R, ofthaplatn
osateirong] catiplating dxpuanaydit;packukelthatiniel aﬁl@fuég phélitaxel derivatives;
nmount of a 4-Tetrazol yl -4-phenyl pi peri di ne Conpound

pajagamignpalmatogiaigoxip; parigronig Asdd vty taad; wmmfeg%rp&fqbaﬁm
pa?é%h | é{)‘f:e%g%dég %@%Lneof)elﬁ&gh Bgfysulﬂeggmt I!)Gcflt(%%%ﬂt pentrozole;

pedhibedr, @zﬂbsﬂamﬁepbﬁﬂbﬂ picphsli plieneziGompeityghenglacetate; phosphatase
m ni st whil e the ot her. therapeutic agent exerts

mhlgléorﬁ:rm?l iPrlecasping dydroghlofide pg@ﬂ@ﬁClwlm@mpB@Wt@A placetin

t -
At 9?". P aHERER: Pt By el plinym coppops; plainum
trigmide eotnples; porfihtee sajiemt parfiedfipdt; Ifreximztdnemrbpﬂ big-acridone;
[ iarrhea. -111 A conposition of

reyenti ain or

pr SF?@YQDHU@&S P eqsgmﬁll %‘F‘gﬁ BE9teln Adpirddmaghgmeduior; protein kinase

ﬁgm, %A1 4 p .
C B, Moin kil p KRB or T SAVCLRRI B nd BITRANAR Hiibitors
puphanurﬂt@mdelphatplmrﬂmapmmbm JOEpUriresy pmzcﬂumiridhenpyridoxylated

Adm xj ng.can accanpl.i shed usin t hodg known for
hef&&ﬁ()ﬁmg’b&’xasﬁweﬁ gonBRats Ipt PSR AR AT F3p

A |

B B Aoy P 2P, ATORGE hBlptine
demethigtatesly dieiund RPH 80 ¥ droeate pihivex{ho nipozymaksi RIIrremmntle |rng1etimide;

the i P copposition in an.effective a g 4.2 Ki
fofhrﬁguaen(? RS s eibisinene S L puboxyl, sa ‘i‘g‘?ﬂrl senjor afCNU;
sarB6pHy Rl S¥; Fsadeh QAo @fm B df 1 rdithetics; semustme, senescence derived 1nh1b1tor I;

Tetrazol ’yI <4-phenyl pi peri di né Conpound to an ani nal .
sensy pllgtaiucmud@t sigha tranesdyretion imhdw fops; isigns] tw.nsdmcttloda:ma@@tors single

formof .a 4-Tetrazolyl- . .
chaify antlgen bmdmg protein; SIQIOﬁran; sobuzoxane; sodium borocaptate; sodium

phenylacetate; solverol; somatomedin binding protein; sonermin; sparfosic acid; spicamycin
D; spiromustine; splenopentin; spongistatin 1; squalamine; stem cell inhibitor; stem celt
division inhibitors; stipiamide; stromelysin inhibitors; sulfinosine; superactive vasoactive
intestinal peptide antagonist; suradista; suramin; swainsonine; synthetic
glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine; tazarotene;
tecogalan sodium; tegafur; tellurapyrylium; telomerase inhibitors; temoporfin;

temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline;
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4- phenyl pi peri di ne Conmpound. In one enbodi nent, the
unit dosage formis a container, in one enbodi nent a
sterile container, containing an effective anmount of a
4- Tetrazol yl - 4- phenyl pi peri di ne Conpound and a
pharmaceutically acceptable carrier or excipient. The
kit 15 can further conprise a |abel or printed
instructions instructing the use of the

trazo phenyl pi peri di ne Conpound to treat or
thfﬁﬁ&?a?tﬁ% HB%OPEWBF Fﬁ@égcﬂthﬁmkliﬁts“b Apymaenoietingfeeqpéqr agonist;

thﬁﬂgﬁ%ﬁbﬁ‘ %hoﬁof&v‘éhﬂmﬁ&ﬁ%%nfn%@tﬁfeﬂ%ﬂ %ﬁ% iy gﬁ%ﬁﬂ&h&e; titanocene

exa a cont di ne
buﬁﬂ(ﬁrﬁiﬂ; topeemmptuﬁémxfénet teeipotenesterhvell et transkg@Atinhibitors; tretinoin;

one en:ﬁodl rren the kit conprises a container
trigeehft YIHRS G glﬁf%’tei%at&n‘ﬁ’&? relyy; teppisetron; turosteride; tyrosine kinase

ekt cOREP AR Rt 2 TR Ao

mlEImaxrrplfasoroﬁmkiﬂme rectiter anpegohists; agprebﬁda RatieliteR; Yudtor aystem,
nt limted to, thosellsted above. Kits of the
EHeiBeRe harpyuYsHesolcuRpRing v adins Hereparfint vinerelhing yinxaltine;

i of
B
syr i nges Therapputivagents }umfﬁl'tﬁ!)@ treﬂ:ﬁgm' pagatingndaddictive disorder
]ggepaéers ﬁThefoII 3 nples are set forth to
inch t apénh gt e eteds mrélﬁmeoﬁnm&wan%rfbw@%t
eSS, S S SRREY P okl i
vari at i ofixamples béusaﬁx&@mﬂmwty #ehtsdhelgdd, bet are not limited to,

suhsti t.ution_of al.ents now known or | ater .
be%@@?%%% Sk a8 ﬁRX%’ﬂf’dnatF@Y Uiprrnexideeclprazspaty Jprazgaisediazepam,

haﬁgér#aine fhrhty Elﬁeoﬁzt: perl r‘r@ ﬁc[ﬁ ﬁéﬁfz&&igfegg‘f%rhg&gs such as

chan es In eS|gn are

buspirose; cmlﬂemnqmzfca’s,lsumh ambarbmkwesscope of the i nventl on

I ncor por ted e es
relate t X?IHB }lff?glghagfl ﬁ%%@@t@éﬁgﬁ are not hrmted to,

| loptrahBHE, @ﬁﬁteﬁbxﬂate Q\hﬁﬁ)&oﬁ}hﬁe Elbﬁfdﬂ‘ﬁa_ SOrRaHA R %fl?llégt%amme

present I nventi on. . yntheS|s 0
Conpoun dmar&ommepmenymﬁpeﬁum CoripounBrand the dthr tBvEpertic

cu i) S ARE STy DS, Ok FOfiFeto s e BRfcaer o it dment, o 4
TeRsrelyial 1%{&@1 erfdideAC oI MRnAiX AdHhiRisNBed SdrchirEfyPWitB Indther

overni ght he reaction
therapeutic agent; for example, a composition comprising an effective amount of a 4-

Tetrazolyl-4-phenylpiperidine Compound, an effective amount of another therapeutic agent
can be administered. Alternatively, a composition comprising an effective amount of a 4-
Tetrazolyl-4-phenylpiperidine Compound and a different composition comprising an
effective amount of another therapeutic agent can be concurrently administered. In another
embodiment, an effective amount of a 4-Tetrazolyl-4-phenylpiperidine Compound is
administered prior or subsequent to administration of an effective amount of another
therapeutic agent. In this embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compound is
administered while the other therapeutic agent exerts its therapeutic effect, or the other
therapeutic agent is administered while the 4-Tetrazolyl-4-phenylpiperidine Compound

exerts its preventive or therapeutic effect for treating or preventing pain or diarrhea.
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m xture was cooled, diluted wwth ethyl acetate, and
washed with water (20 m x2). The aqueous |ayer was
extracted once with ethyl acetate (25 nml). The

conbi ned organi c phases 10 were dried (Na2SO4) and the
sol vent was renoved on a rotoevaporator. The residue
was purified by colum chromat ography (5% NEt 3/ 25%
Et OAc/ 70% hexane) to give the desired product (C as

a colorless solid qund (C): Yield: 85% npurity.
( HPLC) >9$o/%0mnv§ilon§?@63men§0n ¥ IRReredpCa Bycthod comprising

a@mgén a4-%e%@olé-@-ph%yﬁ%ﬁ%&gﬁlg&@?rﬁpﬁm&#iﬂgﬂlé beeptable

sa'lt ’rher?:‘:oﬁal(da pl2irhacentiBalls. dizBeI:(tail?cIT: 2ddyier %&g&pﬁi&lﬁEAdlﬁmgﬂgﬁlﬂ be
3Si N3 I H tyl ti noxide
oRCePRAE URSE S BTGRP % foyixog, ammouRd (of sal) and 2
phdrd SRR Ny gﬁtgﬁg c%n?ﬂ éHtSIIPImJ\&?I ; rh?ha ﬁle co hp%gmon is

of dlbutyl Xi de ure was
prgpated sach thatgbm4-T&tran:ﬂjdh®pberfym1pélﬂi1ﬂim@d§1ﬁpodrﬂ/ 1b/§resent in the

i ndi cated a nE,I ete reaction. The solvent was 20
c‘ﬁ’\?‘%\‘ﬁ’&?"é‘tl@&nl %o?} €8 %%%he crude naterials was di ssol ved

in CHC13 and | oaded onto the -113 columm which was

| oaded with 5 g of silica 4#&R. HEtash chronmat ogr aphy

was carri out .eluting wth 5% Et 3N, % et hyl

acet cre ot PR ERARTIP S it bt B R @gwe:mstr%@%of a 4-

&inb'd Whd B 22063 H2O,  15% net hanol ,

and %@eﬁ%h)fgm OHggve the conpound (AAA) as a

sol i d. Cofpynical k(tMAl)e. inVersiod cBﬁ%s@wumydc(shﬁ_{ﬁhn of a 4-Tetrazolyl-

4“? 7%%"1331'{%16 é‘flf)ef‘%é I% gl},é\l ’\%98 tfgt lgnt(c{%sagﬂ_f))rm isa (lz_gntamer in
onk embbdBnérla steitd coémger%'%hﬁg%n eﬁ%&ﬁ\;éeaﬁj n%f(ﬂc\l;? %9%1-4-
ACY Scheme 13 CN DIEA CN Br

rigogpipegddin@)CanByoupé pnd a@hmaaelﬂmhllly a@nptable(cﬁ))ne(' 8r axc:plent. The kit
cam}ﬂ)ler%gr%psis@ a fa%éloor%{e)d ihsntru%:tolor?g in%ﬁ\{l\g rthee use of the 4-Tetrazolyl-4-
phenylpiperidine Compound to treat or prevent pain or diarrhea. The kit can also further

comprise a unit dosage form of another therapeutic agent, for example, a container
containing an effective amount of the other therapeutic agent. In one embodiment, the kit
comprises a container containing an effective amount of a 4-Tetrazolyl-4-phenylpiperidine
Compound and an effective amount of another therapeutic agent. Examples of other
therapeutic agents include, but are not limited to, those listed above.

Kits of the invention can further comprise a device that is useful for
administering the unit dosage forms. Examples of such devices include, but are not limited
to, syringes, drip bags, patches, enema bags, and inhalers.

The following examples are set forth to assist in understanding the invention
and should not, of course, be construed as specifically limiting the invention described and
claimed herein. Such variations of the invention, including the substitution of all
equivalents now known or Jater developed, which would be within the purview of those
skilled in the art, and changes in formulation or minor changes in experimental design, are

to be considered to fall within the scope of the invention incorporated herein.

5. - Examples
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added 1.2 equivalents of DIEA. The m xture was stirred
at 80C overnight. The reaction mxture was cool ed,
diluted with ethyl acetate, and washed with water (20
m x2). The aqueous |ayer was extracted once with
ethyl acetate (25 nml). The conbi ned organi c phases
were dried (Na2SO4) and the sol vent was renoved on

rot oevaporator. The residue was 15 purified by col um
chromat o raphy (5% NEt 3/ 25% Et OAc/ 70% hexane) to give
the desir Hesoldtv eelatery thesyathesis of illastsatiye Ut tetrazolyl-4-

HPLC) >97% MS: niz

P%ggg}éﬁﬁﬁ%?m%%é%d %Stﬁgé%ig‘ﬁ 15"%“%% 4H) 2.5-2.7 (m

6H), 2.9-3.0_.(/m 15 Sch
NNNhNCﬁ]Me i Svnthesis of Com ;¥

(E) dR-CN ACY -114 Toasolutlon of (E) (40mml) in
15 m p-xyl ene were added YeP¢meddyi val ents of Me3SNNS.
“The m xture was stirred at reflux under_ag argon
phere for 36 hours. The reaction

2d and poured i nto\15@nn  1Mp¥aGH. @

was fil tered, washed with water (100ml) and
5 trurated with cold meth@bl to give the producChs
a white solid. Flash chromatography eluting with ethyl

t at : ;
compound (e B (ATFERUEERC AR Sirlol 10 4R {AYF were
added §2 equivakenisiod DJEAa Thewsipemeleds stirrddait B G omermighnoThe reaction
St Sul f d .08 1.1
miiar yor hodlish SHANER Y T Ao e e W tAe (2D BilrD. The
aqﬁéﬂdétlé}%f‘ wad Q}ktf’ac%%nc@b‘)lt‘ﬁ%l b Oetft 5 ﬁ;ll o h¥é cf)ﬁ’ﬁ)ln%ﬁ\b?%eﬁ’ﬁc phases

hours,” then filtered to provide t amat e sal
10 ware dp@llﬁ%hzﬁ@@\é)ld(tﬂc shdvept was and\mhlatretmmtamr The residue was

: puﬁ%@ﬁ,? HJ&@%} rzg ul f %ﬁﬁ%@i% @%;A?@}Sé?}?p;% lEIQP Ebce the desired
pré@c?((?‘a% a@ofdﬂesgéﬂld %o@?o%n@ ?Cf 'le%"@S%, pl?ﬂ‘lt%’ Z@@L@ >97% ; MS:
n/g 81 X, E NMR (QﬂCIé)H)S 2.G3-3-13. (51, 6H1) 281—1)-2 35 (m, Ei}aﬂp‘l -2. 53(11'1, 4H),
2 SEEEE S0 CRREDYAP 2B 7.5 (m, 200, 7.57.55 (m, 2H).
15 7 Scheme 12
N

-~

W on )
N Me;SiN; NH
toluene, reﬂux
O H dibutyltinoxide
©

To a solution of (C) (0.5 mmol) in 10 ml toluene were added 2 equivalents of

Me;SiN;3 and 0.1 eq of dibutyl tinoxide. The mixture was stirred at reflux under an argon
atmosphere for 24 hours. LC/MS indicated a complete reaction. The solvent was

20  evaporated in vacuo. The crude materials was dissolved in CHCls and loaded onto the
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Schenme 15 N N IN1) DVFNEt3 NNNINON N Ph P, h -N

NHOPhNNO~+Ph Ph NNO/ /ILI\N Br Il OV / \

O\ NC N ACY NC ADI BDI 20 To a solution of conpound

(ACY) (0.45 nmmol) in dry DVF was added triethylam ne

(0.54 mol ), followed by the al kyl ati ng agent Br

(CH2) 2C(O Q(CH2CH3) (0.54 mmol ). The resulting

m xture was stirred at 80 C overnight. After

conpl etion of the  reactjqgn, the cooled m xture was

cplypy Whigh s L’éﬂ%@e@ﬁh e@rdsiticaeh Flakh chrorpategraplyy yanasried out

_ . t ' t b

o8 PR PR TR L0 St R M and Tt 1, E0AY 30% Er0AG

50t ldedaes sFmallpelutng eith @% YllH, O, il 5Urmasthatol vintd183% CH,Cl,. This
thyl acetate (1.1

et her/ hexanes or. et her/, 110 n) .

EpY<EP BITRREY (AdvbicE ﬁ@O(ﬂiDpymagwa@ Uk K514 20%1 BhripHEPLO)
DRfs- | LBuSs4 5.y ; pury ( ) 4% : )
TP B0 A RNV (RIS A ). 285 . 3405

20 3.9¢) 1HR 74-23 9m( b§HMUH), 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
mot her | quors.zonmimeqeweﬁs bf\BGbmpaiiad agmpound
(BDI'), which are separated using conventiona
separation nethods. 5 5.4 &5l £3 41 Synthesi s of

Conpound ADO and BDO Schenme 16 N N1 N 1) DMF NEt3 NN
NN NH _ N, NHSO2CH3 Ph. ph N P, N/ p NHSO2CH3

m Xt ure
et on of the

D) (B) (£)

To a solution of (D) (3.0 mmol) and (B) (3.0 mmol) in 10 ml DMF were
added 1.2 equivalents of DIEA. The mixture was stirred at 80°C overnight. The reaction
mixture was cooled, diluted with ethyl acetate, and washed with water (20 ml x2). The
aqueous layer was extracted once with ethy! acetate (25 ml). The combined organic phases
were dried (Na;SO4) and the solvent was removed on rotoevaporator. The residue was
purified by column chromatography (5% NEt3/25% EtOA¢/70% hexane) to give the desired
product {E) as a colorless solid. Compound (E): Yield: 80%; purity (HPLC) >97%; MS:
m/z 406.2; "H NMR (CDCly): 8 2.0-2.1 (m, 4H), 2.5-2.7 (m, 6H), 2.9-3.0 (m, 2H), 7.3-7.5
(m, 15H).

Scheme 14

W, on V)
N Me3 S1N3 - NH

xylene, reflux
(E) O ACY

-114 -




10

15

20

25

reaction, the cooled mxture was partitioned between
et her and brine, and the organi c phase was separ at ed,
dried (MgSO4), and the solvent was renoved at the
rotary evaporator to yield a colorless to pale yellow
gum Trituration wth ether/hexanes or

et her/ethylacetate (1:1, 10 nlL) precipitated conpound
(ADQ as a white solid fromthe nother quuor yi eId
15 59% purity éHPLCZ >97% NS, mz 570.2 (M + (}

NVR ( CD30by 2 sgjugion ob(H3 (¢9ymmeglyjn l%n%pziwrwenzﬁﬁ edzi

lﬁva:leﬂ(@ ﬁ\é{%%nﬁ\f%7 'rflg'ln} tg:ezéasssﬁ_ﬁ%d(ag} gé!{'!,mg% :{i aﬁéa%%f;&sphere for

36 h@8s. 7T14t5reélcnon&lﬂx;tur&'has aodlbd ind pawal inGO T mb 88 NaOH. Diethyl
t&ﬁn@g&_ﬁﬁ ri ses conmpound (ADQ and _conpound (BDQ,
s higsphagor viay élﬂﬂw%tmsﬁfs@ga@latt%wrawl‘e for 1

T e Ty

xN. NH2 atjhdelns ldybf was acidifiedto ¥ Bl3RMitINacetiddid/abignehium acetate. The
O?rCC]\I Pg;]gN / O ACY ACZ BCZ To a sol ution of
’gd%s%@r lq%d)wxﬂhwatpy(lgﬂpl)é @Wrm withgedd methanol to give the

bronoacet am de
aomsae inethtual (20:38)) g&vemoatpough{ACK) hea& whilapdﬂei | ©mefund IACY) (5.0
rg ction, the cooled m xture _ - was partitioned
t

ob 7S Suspepd %sirmh@ﬁmaﬁaetw@l (H08 amhowvish slérsing Sulfamic acid
(m@rﬁi&&mﬁm% v&%g%t% pgd%éag% ?@nﬁp{e%fvs%g@ﬂ%ﬁ@ Thks was

the rot ary evapor ator to
allevadito cor clveitlp foraspiral(HoiueR thea tfittered: to pRsviidentak sulfamate salt of
anmon gave compoun

_pﬂbﬁﬁ&tam( i R61id OFI? %&hltoﬁjga%irr wft ethﬁrl agsfate. then ethyl

| COEIRHHP% @Qg% ?%2 X'gg &)glﬁr%g’i?la ene@%‘ﬁ%og?fapméz(ﬁcmw@nate salt):

S%(l_UgP ;M S8 | rmf% (Th 4WK(%M€SO H@N%Qg%g?m 2H),

242351, gﬂ)zms-zﬁsqmz 2dﬂ),(2ﬂ-2186+@n am) S Clzmzsé(wé zgm 3?@%’? 2H),
7%?:??‘?@?@ ‘Eg%ﬁbo%ﬁ ot fﬁ‘&m(ls )d B Br 1BQ 1

5.3 Example 3: Synthesis of Compound ADI and BDI

Scheme 15

T noweNe A N
Ty o O e OW Y
ACY NG ADE BDI

To a solution of compound (ACY) (0.45 mmol) in dry DMF was added
triethylamine (0.54 mmol), followed by the alkylating agent Br (CH3),C(0)O(CH,CHz)
(0.54 mmol). The resulting mixture was stirred at 80 °C overnight. After completion of the
reaction, the cooled mixture was partitioned between ether and brine, and the organic phase
was separated, dried (MgSQ,), 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 5493 (M + 1); '"H NMR (DMSO d6): 62.2-2.6
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SCClz N\H1 O Br H3C H3C-N HO CI Na2CO3 10 (F) (O

(H) 4-Brono-2, 2-di phenyl butyric acid (conpound (F),

23 g, 72 mmol ) was suspended in 150 nL of chl oroform

and 20 nL of thionyl chloride (270 mmol) was added

dropwi se. After addition of the thionyl chloride, 0.2

nmL of di nmet hyl formam de was added, and the resulting

solution heated at reflux for about 4 hours. The

tiqQn m xture was then 15 concentrated und
Chaifead: "4 63t 30 bl -3 o ) 335, 26 89 ¢, 21),7.1-8.1 (m,
Iﬂ%fronn , 2-di phenyl butyric acid chloride (conpound
as a pale yell ow oil that was used int the

f ol | ow ngTh¢ mpthet titheortcofpribéyatompound (ADI) @d .cof@odiBDI), which

of saturated aqueqQus_ Na2CO8 was, added 50 niL of a 2M
ar§6PRPWt6‘5’|‘151B$ cofvieRteRAl ssrardiopmetadsanydr of uran. The

resul ting solutlon mas cooled to 0 C and a 20 sol ution

of conpoudd ( 1Seyn theesis chd pruhdadB 0o

di ssolved in 100 nL of tol uene mas added dr opw se.

The resulting m xture was Sthemwelb to stir for about 12

hour s. The organi ¢ and aqueous | ayers of the reactlon

m xture helﬁ@@a@@ted and tbe agueous | ayer was vy
N'WI th 30 nL of t ohuUeRe

\
& arlti"¥Hen gxira 8~ 0,0,
and the olgani e
Neombj nedN=The conbi réd or extracts Wi e wash

with water 25 (30 mi), dffed (K2C08), and the 88l vent
was renoved under reduced pressure to provide a -117

resi due thae selatoreieomioung 64CND &Wﬁgnmﬂb ini g RN was added

iAot 1 B B ratea g o e ey BrucpaRancim 054

mBRoDNTIdR résRlipaHixeure a) stiPed @M tvehhight OABfer Ebbblehibn of the
Na2CO3 N a& +\ DMV O\ 80C5 To a solution o

reaasivpolin gogley niiztuee Wnmirartitengd beiwqes ethennmd Yrinep andtheiorganic phase

f CO3,
e e, AR ISP e Rtivdy L BB i iopir o
yislda cohplessito ;ﬁnd yaned: gunﬁ hTetufstonasiet a;h@f/heaa@bs\méﬂleﬂemylacetate
with water (20 X2). The aqueous |a was

(1dx{9 H&ﬂ@ae%mt?éedmwoeﬂﬁ {ADE) a5 amvdhitezsligfipm thiagother liquor: yield:
590G PHPLC) >97%; MS: m/z 570.2 (M + 1); 'H NMR (CD;0D): &2.1-2.3 (m,
6H), 2.6-2.7 (m, 2H), 2.75 (s, 3H) 2.85 (d, 4H), 3.25-3.35 (m, 1H), 3.6 (t, 2H), 4.65 (¢, 2H),
7.15-7.2 (m, 1H), 7.25-7.35 (m, 6H), 7.38-7.45 (m, $H).

The mother liquor comprises compound comprises compound (ADQ) and

compound (BDQ), which are separated using conventional separation methods.

5.5  Example 5: Synthesis of Compounds ACZ and BCZ,

Scheme 17
N N\N \,N
Lty 1) DMF,NBt; _ NH; N
W Ph Ph . Ph Ph ~ TN,
2) B~ “CONH, )L/-
ACZ BCZ

To a solution of (ACY) (0.78 mmol) in dry DMF (5 mL) was added
triethylamine (0.94 mmol), followed by 2-bromoacetamide (0.27 mmol). The resulting

mixture was heated at 80 °C overnight. After completion of the reaction, the cooled mixture
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organics were dried (Na2SO4) and the sol vent was

renoved on a rotoevaporator. The 10 residue was

purified by colum chromat ography (5% NEt 3/25%

Et OAc/ 70% hexane) to give product conpound (1) as

colorless crystals: (yield: 81 %; purity (HPLO):

>97% M5: mz 452.2; "H NWR (CDC13): 8 2.0-2.1 (m
2.2 (m 2H), 2.3-2.4 (m 5H), 2.4-2.5 (m 2H),

3-
Wﬂ(srﬂmgwg L A e ﬂ@a}n%mh%@%séa@ﬁ@d dried
t
(Mg%fd4}‘ )&n&lﬂgi é)%ﬁ]ée}ﬁ{: fehlbvex ?ﬁﬁe Q)tgxgz rﬁ* ?&?toil to§iehdtd dgéllé)wzgum

onpou nd uene wer
Fl@d}whmanﬁﬂgrapqu (Si83 SﬂNB methafioll aaqnmﬁmmhydthhdet(u OEci-dP. gave

colPRBEb IS L A Vh3 Her e el Commondyatila i parvs
(HPRE) CARP et €506 18V 450! VH%MW@MS@R@)%Q? fg‘@o 0).2,2 (m, 4H),

rediced pressure. The crud oduct™ was
2.6cR81M, B0 a3 (SO&H)séY (bﬁﬁc(m,ﬂéHm Tém, Bdnt ai ning 5 g of

silicag sh chro ra hy was c d . out
el uting %“fth ‘gf‘%tﬂgraﬁ Cﬁ@@?ﬁim 70%

hexane, then 10% Et3N 40% EtOAc - 118 50%hexane
and finally &outi Ezamplet: Snthesise antbAEPnol and
83% CH2C12. Corrpound (AF was obt ai ned as a solid
(yield: 35%; purlty >07%5¢chemel8 Vs: mz 495.2; ' H
NVR (DVMBO d6): S 2.2 (bs, 3H), 2324(m 2H), 2.5
3HPr 2.6-2.7 (m 2H), §B728 i 2H), 249 cips,
3-3.480w, 3H, B2- 3 (m 3H)NH7374 m o Br
7.4-7.5 (m~ 5 8H).[| 57 ExanpHaC7: SyntHu&sT 5
AFE and BFECISegene 21 Nr'N‘m\l N, N P N 1%
5, RN NNEPOP h N

(F) G) (H)

4-Bromo-2,2-diphenylbutyric acid (compound (F), 23 g, 72 mmol) was
suspended in 150 mL of chloroform, and 20 mL of thionyl chloride (270 mmol) was added

- dropwise. After addition of the thionyl chloride, 0.2 mL of dimethylformamide was added,

and the resulting solution heated at reflux for about 4 hours. The reaction mixture was then
concentrated under reduced pressure to provide 4-bromo-2,2-diphenylbutyric acid chloride
(compound (G) as a pale yellow oil that was used int the following step without further
purifiction.

To 100 mL of saturated aqueous Na,CO; was added 50 mL of a 2M solution
of dimethylamine in tetrahydrofuran. The resulting solution was cooled to 0 °C and a
solution of compound (G), prepared as described above, dissolved in 100 mL of toluene
was added dropwise. 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 (K2CO3), and the solvent was removed under reduced pressure to provide a
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To a solution of conmpound (AFD) (0.40 mml) in dry DW
was added 10 triethylam ne (0.45), followed by the

al kyl ating agent Br (CH2)C(O NH2 (0.45 mml). The
resulting mxture was stirred at 80 C overnight. After
conpl etion of the reaction, the cooled m xture was
poured into 1M NaCH (150 nlL) and extracted with ethyl
acetate (2 x 100 nL). The organic extracts were dried

S and t | .vent orated at the rotary A
VB e iz o ﬁlﬁﬁ%y? bk s PBYI ke 67% Held) of
d HURR3, }5}% N
rﬁlﬁ%x ietgfe (203 31 Yl‘-pr ovid a%%%ﬂ%c%@lé%mp %und (H)).
colorl ess gum (yi eI d 69 uridy >97%(HPLC) VE:
mz 552.3 (M + 1); HNI\/R%BH%& ; -2.3 (br s,
3H), 23530(m11|—|),3334(m4|—|)
715¥g(m _16H), 78(brs 1H).

A0 mmol ) in dry DVF was added triethyl am ne
(0.4p), Tollowed by the alfgyl ati ng agent Br M
(CH2) 2NHSQ2CH3 (0.45 mmol ).© The resulting mxture was

stirred a,% 80 C.overnight. After conpletjion of the
reacti on, 1? A&OlutieR PkepriRonnd (H) (3.8 muenl} and (B (30 nvnel) 1 0 mi

Dﬁ/ﬁﬁgm@ﬂhdémﬂ ﬁﬁ%ﬂ@tﬁg SENWCAL, %ﬁlﬂf@%@%&%%&{d % rf};g gf%gr 3 hours.

. The organic extracts were
letea@mn BEape mat ecbled, dulh&-dnmtlmﬂyyl aeptaeparat \o.ﬁshbd) wlthavaer (20 mi

' m Fl as hromato hy of. the.residue
Xﬁt P aqugous ﬁroWaS extrg ?fﬂ%ﬁﬁ‘fﬁb gk cstate %Gnlio'fhy yombined

rgﬁxﬁ&‘é’ ng%rclﬁ:i?y >¥ %é%@élv&tw 95%?%3&'(’;{30‘“{%?5& . The

10 repifige wm@ﬂmby @l elomatdgaphy (SBRYE25% BIOK | T0% htfane) to

1 br s, .3.3-3.4 (m 6 3.5
@X%?ff’éflﬁt coitiphus é%as(ﬁ}ﬂ Ofiﬂﬁf oyt yjeld: % i) 1181(330"}.’ REDEhor97%: Ms:
mENASNB! GYNAIRYCEXDY! §€50-8ATROURY, A BEY) 2H), 2.3-2.4 (m, 5H), 2.4-2.5 (m,
2H), 2.9 (m, 2H), 3.0 (bs, 3H), 7.2-7.3 (m, 3H), 7.3-7.5 (m, 12H).

Scheme 20

N’N‘
, N
O N CN Me;SiN, Y2
o toluene, reﬂux
dibutyltin oxide
N~ J
@ AFD

To a solution of compound (I} (0.5 mmol) in 10 ml toluene were added 2

15

equivalents of Me3SiN; and 0.1 eq of dibutyl tinoxide. The mixture was stirred 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;
20  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% Et;N, 40% EiOAc,
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5.9 Example 22: u- and ORL-1-Receptor-Binding Affinity
Assays The follow ng exanple will denonstrate that

4- Tetrazol yl -4- phenyl pi peri di ne Conmpounds bind to is-
or ORL- 1 -receptors and, accordingly, are useful for
15 treating or preventing pain or diarrhea. 5.9.1
Materials and Methods ORL-1 Receptor Menbrane Pre am
ation Al reagents are obtained from Sigma (St. Louis,

oYk A3 Aty BERYS SiE0o1 % Setbanan S 356 G
c&xopdhﬁ& ERFDY whi KBtalnEiths &}sol & %%)Pg[%ﬁ >§47¢“%HPL C); MiS: m/z

Boston MA) are prepared yS|n i'ce-c
495}2poHdﬁMR (@MS@rdtSQ 25 3.2n(ks, I\ZQ{)L 2.3- E@(mM}HEE’E$m, BH),2.62.7 (m, 2H),

2%‘%24%%& o feo¥B. Mo eBef &bl dibead 75

SH)Y centrlfugatlon at 30,000 x g for 15 mn at 4 C, and
pellets are resuspended in hypotonic buffer to a
final cogeent gL, 0|
concentratlon 3 5t 1T Saciv
(Hercul es, CA proteln as re ent wi th bovi ne serum
-al bunen as st andard. %g%& the ORL-1 receptor
menbr anes are stored at -80 T. R and
ORL- 1- Recept or - Bi ndi ng- Assay Procedures Radi ol i gand
dose- dlsplapenent bi ndi ng assays fqﬁ ORL-1 and is

receptors N Use [ 3H] - noci cepfim Qo 0.2 nM NN

[ : @ ot ph1§ D&Fe %%EN oSt 1] r+espos%v}i N
o 5- » e e prot gn/ a final
5F 5ogmm Fndi ng s, 120°4F f er MyCY2¥C1 vt

EDTA, 5% DMSO, 50 ni M HEPES; pH 7.4). Reactions arg
carried out in the absence or presence of increasing
concent r &b eeokitiof oficdragriuad (AFD) (@p0 irnol} #ndryiDMR was added

ricfpaning (RS ilthare B g Plviasies hesnbBRa IO AIIET o 43 mmoD. The
resﬁl@mg %ﬁﬁtui‘@\lvﬁs RRIARE 90YCE BO&nRLAT RRed Bn #ﬁ'etﬁ)n ef?ﬁeblregaf@étéle :

tenperature. Binding reactions are term nat rapi
codl¢d mixdurie ovas potued G0 id NaOH (150 hdr) anektadted with ethlyhamm 2x

1043525 TR el e sty died aoTevn an e sl eyaergpd o the rotary

eva?&‘aﬂﬁd@leav@?ﬁﬁe ha el rcﬁronMa}%rﬁﬂigoo ; gf@iﬁﬁé gg ¢ o,lr%hé?y methanol :

hree filtra washes w IC
amgyopignigy dyeride200Ai0t k) pproyldat esmpownd(i G erploylesy guemt (yield

ooBhabao bt wECiSS L B ML RMER SR MLz 225

(brB) a{)eg 38130 GRUNIEHJ3 43, ﬁenmrﬁas%ar(g 2H9P7. 949 (of, %H? 7.8 (brs,
m n/wel | . The data are analyzed usi ng the one-

lH):on‘pet ition curve fitting functions in G aphPad PRI SM

v. 3.0 (I~Surﬁler eroglato grapry provides compound (BFE).

5.8  Example 8: Synthesis of Compounds AFV and BFV

Scheme 22

AN

LN,
NN N N
NHSO,CH
- MH 1) DMF, NEt T\ ANHSO,CHs
W g~ ANHSO,CHg W _ NHSO2CHg
Me,NOC ' Me,NOG MezNDC

AFD AFV
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5.9.2 u-Receptor-Binding Data Generally, the |ower the
Ki value, the nore effective the 4-Tetrazolyl-4 15
phenyl pi peri di ne Conpounds are at treating or
preventing pain or diarrhea. Typically, the
4-Tetrazol yl - 4- phenyl pi peri di ne Conpounds w || have a
Ki (nM of about 300 or less for binding to g-opioid
receptors. In one enbodi nent, the

4-Tetrazol yl - 4- phenyl pi peri dine conpounds wll have

h
k(M offoasiiiones combymd ATDY (AGTHES) Sntfd?ME ras added
3 oty 1RV MR o B CCPRASRRCls [ mmo
e résuling nhimtuse iviab stéonglt 40 80 °E whvadightnAftet dvenpletion of the reaction, the

c%—)lg% ﬁ{warzu%%%?eﬁ%g | lq\}l g\?g)l}? I(]f%%é{lﬁqqlpd%%g-gangwlltlh elt?h%f\ll gce?ate (2x
160849 mRe Brga}llfbeeﬁﬁ'hctg_%f@&?gxs%\dggi%ﬂz gr%!th@ 'Sgl?élgﬁgv%goggt?d at the rotary

Conmpounds Wi ave a Ki
c@ywpdorid [¢eDa gam. i Flhshsfrathatography of the residue (SiO», ether : methanol :

i Sibset IR RBS I porb AR e rus Sy it
o L. i ngi i
2% o ey, NSk 2l 596 SN TR S DAY U 2,122
(nisePll), Bip2Hi(oh, ﬁH),@n?ﬁJ(suﬁﬂ)sz.ﬁ-rQel Oafbr s,'{aleag B.ﬂﬁi.@(m, 6H), 3.5 (m, 3H),

' [ ' . Typi , the
ATy PR P T dti) o por 1 i e Conpounds i 11 have a
Ki o H@EB tors.
I In (()Eg/b e?r‘igodi ngho%%?%%ﬁfé{’\?g%oqoﬁw -p e%y ‘nggr iotrjisne
Compougyls ' ol

| ess. “['n amot Zinls AL OIICINE LT
phenyl pi pgré fiildei RilMdnhorRBNE it BT AM1yRE-
about 1000 or less. In'still another - 121

pesaylpdparisine, CornpoundTbind 4o pt ¢t ORLpheegptpisped, aticondingly, are useful for
ounds w.ll have.a Ki (nM of about 100 or |ess.
R P s et B Hent ¢ ho
4-Tetrazol yl - 4- phegg(l pi peridine Conpounds w Il have a
Ki (nM of about 10%8s |Xage and (Methollss 23: . - and
ORL- 1- Opi oid Receptor YS Functional Activity 5 The

fol l ow ngORXﬁﬂRE@ﬁtMrMerﬁiﬁﬁﬁ@Pkbﬁhﬁoﬁ hat

4- Tetrazol yl - 4- phenyl pi peridi ne npounds stinul ate -

or ORL- 1- ABcepents afeuitdihahfran $igras (51 UbuigIMO) hiless noted

sef.ul for treafing or preventing pain or diarrhea. .
otherytise; Mgmbraney O%ﬁﬁomwaﬁ%%% etispxpressing the Aaman opioid
> i t - . .

eGP B SR WIRNGH i s
iceceldiryppanizulfer Cefimdd MgClh,50a0di MBPES s 74) (@D 0 cm dish),
: gea ts to binding buffer (100 MM NaC , 10 MM MyC 2,
foPgw egenigaiion With afisspe grinder/tdlon psvtice AYlpmbiagessare collected

by Atk ARh at TBOH6 AP Pkl ft £ AP pABhdre frc%{lspgr:‘l)lfk':dlin hypotonic

buffer to a final concentration of 1-3 mg/mL. Protein concentrations are determined using

‘the BioRad (Hercules, CA) protein assay reagent with bovine serum albumen as standard.

Aliquots of the ORL-1 receptor membranes are stored at -80 °C.

- and ORI -1-Receptor-Binding-Assay Procedures

Radioligand dose-displacement binding assays for ORL-1 and . receptors
use 0.1 nM [3H]-nociceptin or 0.2 nM [° H}-diprenorphine (NEN, Boston, MA),

' respectively, with 5-20 mg membrane protein/well in a final volume of 500 ml binding
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receptor and 0.026 ng/nL for [t-receptor), saponin (10
ng/m ), GDP (3 mM and [35S] GTP7S (0.20 nM NEN). The
prepared nenbrane solution (190 L/well) is transferred
15 to 96-shall ow wel | pol ypropyl ene pl ates contai ni ng
10 gL of 20x concentrated stock solutions of the
agonist noci ceptin prepared in dinethyl sulfoxide
("DVBO'). Plates are incubated for 30 min at room

TR Mt PO bR Do Bt T, ions are

capliét! @f it BRGHe oMBreb @B of fnflealifil @&&n?ﬁ s bk gﬂ%ﬁlé& Héciceptin

harvester (Brandel, Gaithersburg,
(Apericen Peptidest dropenyaStmey velict ﬁAIOﬂnﬂﬂcdne,ofbr OtRé:-b mhd’iy, respectlvely

»Réf‘?atc ip pﬂrSF%%‘f“C%g‘éﬂ %&%ﬂqwsl? ?W%’%P?%AH@ ré . glrat B0
tefiperdfiré BindingSehdfont hl%ttérﬁﬁmﬁe&5§ ?dp d ﬁﬂ%ﬁb@ﬁmto@ﬁ r\’féﬂ Umﬁlter

Fi nl and) is added (50 L/well) pl ates are count
Gy faler platesc(Paekard; dylerGlson€Ty pnesdaketﬂmfrﬂi Gl ponGMﬂaumme using a 96-

e B R, R R RO e e toion
wizhddwith SORAL MFI@L coldBialingbublat. aFﬂtEr $Elies gg%g?%?%énlﬂ? dried at 50 °C

concentration of a conpound providing 50%

forndi el etaaint snintlatim metaddwaqdrmku Firdand depided (50 pliwell),

o Rl R D B 2oV T, HBSE ihnayes
ustilgithtlbid-§itd donfiRtifbllcurk € GRRIeFHindtbRS t GFphbd PREM v. 3.0 (San
enbodi nent, the 4-Tetrazol yl -4-phenyl pi peri di ne

Diggim$dnds 30 will have a It GIP EC50 (nM of about
1000 or less. In still another enbodi ment, the 4-
Tetrazol yl - 4- phenyd.p2pgi-RicaaoBimdinaatav | | have a It

GIP EC50 §nl\/p of about 100 or -122 l[ess. In still
anot her i lethe lowégghe Ki value, the more effective the 4-Tetrazolyl-4-

PR AR DAL FRRE A oo o
"B&&madllylm%enﬁlbtpeﬂdﬁﬁetbﬂﬁ)@hﬂds-wﬂ H&k}@ BY'J IPMHZ bf Qdo‘ﬂ?B 00 or less for
npounds wi Il have a GIP EC50 (nM of about or.

blndé%%fo H-apigid tegeptaspolnne esthodimentythe 4{Tegrazolyl- 4—pheny1p1per1d1ne

coftpdSilds 3Rk § KR AAMYbARE! 1) Jie° TRV lpbliahdY Fpés-

Tetra:zdljflefl pmﬂylmﬂ)erﬁlﬁﬁee(wmpd»mdk bethe kpyesamci@mauﬂ il Bhatd NB(mM) of
effect elicited by [D-Ala2, N nethyl-Phe4,

ab‘é‘t)l 611” ﬁss eHx&itanothsr Gmbldi@@ﬂ) the- E@mbﬁlﬂ-pheaﬂnmesdme
measur es
COE&??%‘?CWIOI}*ES% 3’%@ 55{%}( 1 EO %/qeeg or %%)I ey eht elB%‘?‘ﬁmS?t the 4-
Temamﬂylmﬂiﬁnymm&ﬂﬁhﬂe)ccltm@unds \évﬂl havgoa Ki (nM) of flaout 0I 1I orhless
az en eri di ne ounds Wi ave
Coing g AFBirik fisfroigre 4y Lelioh HhnBomer e maupound, has & Ki (aM)

g‘q&cg lyl -4- phenyl pi peri di ne
of % npou %tép%pﬁé(\i/-géc éI%GTP Emax (% of greater than

75% In still h di nent_1 he
4-Tetrazol yl - 4- %:’;bo:rs] iesi c..mmn have a

GIp Generally, the lower the Ki value, the more effective the 4-Tetrazolyl-4-

phenylpiperidine Compounds are at treating or preventing pain or diarrhea. Typically, the
4-Tetrazolyl-4-phenylpiperidine Compounds will have a Ki (nM) of about 10,000 or less for
ORL-1 receptors. In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds will
have a Ki (nM)'of about 2000 or less. In another embodiment, the 4-Tetrazolyl-4-
phenylpiperidine Compounds will have a Ki (nM) of about 1000 or less. In still another |
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- uséful @rrtRatthy br

Emax (9% of greater than 88% In still another

enbodi nent the 4-Tetrazolyl -4 phenyl pi peri di ne
Compounds will have a GIP Emax (% of greater than
100% 15 5.10.3 ORL-1-Receptor Function Data ORL-1
GIP EC50 is the concentration of a conpound providing
50% of the maxinmal response for the conpound at an
ORL-1 receptor. 4-Tetrazolyl -4-phenyl pi peri di ne

d [ 1 GIP EC50 fog t 10, 00
crgOES e e Dy ec T CALEEUBR® ¥ gkl (R of sbout
o TP ot M e RO e R R it Epounds

withigrye a/Ki| (a8 of Rhowt tl0lor lesmot her  enbodi ment, t he
4- Tetrazol yl - 4- phenyl pi peri di ne Conpounds wi Il have a
ORLS10GTExaiipl 23: nVlandfORDOLOPISIA Ruceptos §5 FuchibhdllActivity

anot her errbodl rrent t he
4- Tet r azoFe fo}f WWIWWHSWMQ%MMBILMVG a

ph%klpﬁ)eﬂglﬁb%:%m‘?&ﬂa@ St{nﬁlél %%9- tor B?{LO ~rec%;sai%r functlon an& accordingly, are

lpRinkAdigiHeg. Conpounds will have a
ORL-1 GTP E 0 25 %nl\/p of about 10 or less. ORL-1 GIP

Emx %15t he i o o1 iSgll bl Ml 2 comPound
relative to the effe a

st andar d [OBIGTPERRCE6nal @RARY &k k¥nducha u@lﬁgfaes T RhayRBORL-| or
(%9 val ue_neasures the efficacy of a conpound fo treat
H-ERCCRIPERRERbTaRES. @S BPPTAPEdte-h Agsay ryqtionaiepreparcd by sequentially adding

o AT B0 B SR, R e

pH d) én Tet(finad @buéenﬁ*a@dﬂfsrmﬂl@at@@)f h%ﬂﬁa&%&@ﬁﬂ@&)%ﬂnhé/mL for ORL-1
have a ORL-1 GIP Emax (% of greater than 75% In
reeplorang AGEA @rg/@#ﬁ@ﬂuﬁ@qwtqrh éappnm (193ng/ml), GDP (3 mM) and

35%Tﬁf506d|0§0 éﬁ\/[agﬂ?@ ﬂn@ g e%gﬁgﬁ ggs/t(x)onl hb%yﬁ%’v‘relﬁlls transferred

to f6-chdlkrw walb pdiypRiplylenb pmesT@hfa@ﬁﬂg yb nf-oghen Md»rmeﬁ@astw ktD&k
Conpou wi. Il have a ORL-1 GIP Enax t(0 great er
solufgps of e/@gor'#fé npgigentinpreRATecthin dimethy! s Xtd@ (b@MSOn)t Blirtes are

nt isclosed in
R Sl RSk IRy 5 g i
ﬁlﬁ'aiwnamp{em-sreildjmﬁhﬁ— G Refiltdr phates@ackayd, mmhn@m) ﬁsﬂl%@% -well
functionally equivalent are within the scope

tisgljharyenige Frardel @fﬁ Bdurs, MPbiodlowsd by ithree filrasion washes with 200

Lkdghgﬁn%dh?vlﬁﬂ ecome appar Igh?ojts@ Eose sﬂ%ﬁ?pg’oﬁg 2 4? ‘hiiter plates

aresgubsegnenthyr driddrat 60 0@ dort -3 ﬂnﬁlBetaEiMlﬁt h?lﬁnnitﬁ)n%ﬁl&@ll QEV allB& Turkn,

0 A nunber of references have been
Fing{ridd i e QP e pletin piecopniedrion osbagkard Top-Count for 1
mih/Ref! RS And1 G5 RiAhE SloflciE ﬁose-ljegp%nse curve fitting functions in
GraphPad PRISM, v. 3.0.

5.10.2 p-Receptor Function Data

1 GTP ECs is the concentration of a compound providing 50% of the
maximal response for the compound at a u receptor. 4-Tetrazolyl-4-phenylpiperidine
Compounds typically having a p GTP ECsq (nM) of about 5000 or less stimulate [ opioid
receptor function. In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds
will have a @ GTP ECsp (nM) of about 1000 or less. In still another embodiment, the 4-

T eu'azolyl—4-pheny1p1pend1ne Compounds will have a p GTP ECsp (nM) of about 100 or
-122 - :
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What is clainmed is: 1. A conmpound of formula (la): G
M /IN N At, NA2 Rt (R3)p = (R2)qg (la) 5 or a
pharmaceutically acceptable salt thereof, wherein: Arl
is -C3-C8 cycl oal kyl, phenyl, naphthyl, anthryl,
phenant hryl or -(5- to 7- nmenbered) heteroaryl, each
bei ng unsubstituted or substituted with one or nore R2
groups; Ar2 is phenyl, naphthyl, anthryl, phenanthryl

-(5- to 7- ered) heteroaryl, each being ]
i 46 631 PGS PO RBLDe et B Bpamsh e Ggmpounds will

: hB o n - " RG
L S R e 1 e
4-pigih@piperidit8@mmnund S@ill havikh Ll‘r'EEIlP)E(Q(; QN(%-%& a(bcc:)f( gi\kﬂ* In still

- R4, 7o CI_D, B CI\I - 3 a L Ty 4. T
angﬁ%?‘??o@é%) N@dlr‘?%(zgykgé)}ﬁpﬂ%lpﬁ(l@m mpgyndswillchaye @p GTP
N4 or 15 or -C O' R2 and R3 are

Ecggg%ﬁmdepe%%g?ﬁe?s'- hal ogen, -C3-C3 al kyl, -Q(C1-C3

al kyl'), 1O EmaZ3sad thy njaxonal-dietilelicRedibi y kep@dpouddretative to the

A AR SR Sl A5,
- - S i -

Bt Y BN S e S i
eyl . coaRDt YL AR Ry PRATATL Ry e fo g pounds

.phenyl , a , _or -(5- -
Wlﬁgﬁ%%? %ﬁ%_@? 64) §F sreiehab g Lo Aacbbodimentibgd-Tetrazolyl-4-
DIy 8 I TEGHR) 1 iy a7, i
anotherpnaiypdimentitlie 4-3° eﬂ:azolylélélzﬂlénylpipeﬂdine Compounds will have a p GTP

Emax (%) of greater than 88%. In still another embodiment the 4-Tetrazolyl-4-

phenylpiperidine Compounds will have a p GTP Emax (%) of greater than 100%.

5.10.3 ORL-1-Receptor Function Data

ORL-1 GTP ECsy is the concentration of a compound providing 50% of the
maximal résponse for the compound at an ORL-1 receptor. 4-Tetrazolyl-4-phenylpiperidine
Compounds having a ORL-1 GTP ECsy (M) of about 10,000 or less stimulate ORL-1
opioid-receptor function. In one embodiment, the 4-Tetrazolyl-4-phenylpiperidine
Compounds will have a ORL-1 GTP ECsy (nM) of about 1000 or less. In still another
embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds will have a ORL-1 GTP ECs
(nM) of about 100 or less. In still another embodiment, the 4-Tetrazolyl-4-phenylpiperidine
Compounds will have a ORL-1 GTP ECsy (nM) of about 50 or less. In still another
embodiment, the 4-Tetrazolyl-4-phenylpiperidine Compounds will have a ORL-1 GTP ECsg
(nM) of about 10 or less.

ORL-1 GTP Emax % is the maximal effect elicited by a compound relative
to the effect elicited by nociceptin, a standard ORL-1 agonist. Generally, the ORL-1 GTP
Emax (%) value measures the efficacy of a compound to treat or prevent pain or diarrhea,
Typically the 4-Tetrazolyl-4-phenylpiperidine Compounds have a ORL-1 GTP Emax (%) of
greater than 50%. In one embodiment the 4-Tetrazolyl-4-phenylpiperidine Compounds will

.have a ORL-1 GTP Emax (%) of greater than 75%. In still another embodiment the 4-
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p=0orl; q = an integer ranging fromO to 3; and r =
an integer ranging froml to 6. 2. The conpound or
pharmaceutically acceptable salt of the conpound 5 of
claim1, wherein Art and Are are phenyl. 3. The
conmpound or pharnmaceutically acceptable salt of the
conpound of claiml, wherein m= 1 and G= H 4. The
conpound or pharnaceutically acceptable salt of the

of, cl ai.m r IS -
T&E'E%%E](I%f nyipipspigipe Ompoueﬂesoyﬂ(f@f@ @@I%Cﬁ(& iﬁm Bynagf%) efgreater
|

it ] i B e SR Iy P i R R ER hoBunds
WﬁUﬁWhe(HﬂhﬂdEﬁHEnmxmﬁamﬁgﬁnmtﬂmaHDQ%acceptabIe salt of

the co nd of claim1, wherein = 0 and = 0. 15

7. The n’go GUFRFILIVEHIONS Bef P ibe é‘F‘ch-‘dd’é EEPE @bﬂq}ée spgfificof
Cr RO Ot U5 Slaliplen MK e iEhdea o HNRAABISHRH foy aspects
ofttheinyentipoand anp Embbdinrents, thattaes ﬁmnﬁ@aﬂye@ﬂﬁﬂéﬂ)%@ﬁhm the scope

oféll'nﬁ )1;%6{1 NH(CQ gq%y%ok S 2%})(&503?19@5 gllyganqﬁ in addition to those shown

anEF‘led??%& H&%gﬁgll%béﬁﬁ@ %%1? é@gﬁ%ﬂ%{@ tﬁ%%‘? QJ#::Qre i¥bnded to fall

Wlﬁunﬁqupmftbhappmdemlamsl Iy accept abI e saI t of the

conpound | ai r .

11. The ¢ E f??f%{m %@B?%%Teﬂ ﬁtdé‘-ﬁl‘{@m?ﬁpf which are -
lnaﬁp&ﬁ@dggggpgpﬁﬁﬁ%§wof claim1, mhereln p =1. -126 12.

A conposition conprising an effective amount of a

conmpound or a pharmaceutically acceptable salt of the

conpound of claim1l and a pharmaceutically acceptable

carrier or excipient. 13. The conposition of claim 12,

further conprising an opioid analgesic. 5 14. The

conposition of claim 12, further conprising a

non-opi oid anal gesic.
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15. The conposition of claim 12, further conprising an
anti-enetic agent. 16. A nethod for treating pain in
an animal, conprising adm nistering to 10 an ani nal
tlqunm?§reof an effective anount of a conpound or a
arnmace |CaIIy acceptabl e salt of the conpound of
cIa|n11 17. The method of claim 16, further
conprising adm nistering an effective anount of an
opi oi d andl gesAcombSundit@formtlagth)of claim 16, further
conprising admnistering an 15 effective anount of a
non-opi oi d anal gesic. 19. The nmethgd of claim 16,
further conprising adm nistering a ef fective anount
of an anti-enetic agent. 20. A ngthog for stimulating
opi oi d-receptor function in /f"conpri sing
contacting a celll§apabl es§ing an opioid
receptor with an e i of a conpound or
a pharnmaceuti cal | yfcgept abl e al | o#—{kgqconpound of
claim1. 21. A conpound of forRd D): NN'N -~
Art, NG)g Are Rt (R3)p = (R2 -127 (n) or a
pharnaceutically acceptabl e ¢mht thereof, wherein: Art
is -C3-C8 cycloalkyl phenyl, naphthyl, anthryl,

rggﬁﬁﬂﬂ er ed) heteroaryl each

bei ng %%%ﬁ% cc Qa 1e%a?ttﬁ%r§'ﬁet B Wi th one or nore R2
groups; ArA¢ sz'-@s @J@Rﬁﬂdyl ﬁh@ﬁ)ﬁt ﬁ%hthy@%ﬂﬂ' phenanthryl or - (5 to 7-
phenanthryl or 5- to 7- nber ed) heteroaryl, "each

meabergd )Lh%%am £ mgurwh@mtc@ oewbemmmowda Qe arpmae R groups;

gr oups;

al kyl ene) ZP engl( %yﬁg}@f R}F%a%‘ 'a:j‘é ?@%bered)
hetéBay], eﬁch-b‘siihg unbﬁbdﬁtuted oﬂ'bubstﬁ(l@)iNHﬁ) orreGr @) groups;
- CO2R4, - (Cl 1), -C(ONHCl-CA

al kyl), Q:(SOﬁSJ('I@I(C@nka&i )rIz-(C 2JaRs, (C1-Cs alkylene)CO,Ry, or (C1-Cs
alkylene)Rs;
| L= -C(O)-, -SO-or -SO-;

Ri= H, -C(O)NH,, -C(O)NHOH, -COsR,, -CHO, -CN, -(C;-C, alkyl),

-C(O)NH(C;-Cy alkyl), -C(C)N(C;-Cy alkyl),,

’C? /(CHz)r
0 & 0 0
i/ \ C—N ’ i /7 \
—C-N  N-R N —Cc—N ]  —C—
NIVARL (CHy ,  © N@ oo O NP

R; and R; are each independently -halogen, -C)-Cj alkyl, -O(C;-Cs alkyl),
-NH(C,-C;s alkyl) or -N(C,-C; alkyl); ;

Ry= -H, -Ci-Cyp alkyl, -CH,O(C;-C, alkyl), -CHoN(C-Cy alkyl),, or
-CHoNH(C;-Cy alkyl);

Rs; = -NHa, -NHSO;R4, -C(O)NH,, -C(O)NHOH, -SO,NH,,
-C(O)NH(C}-C4 alkyl), -C(O)N(Cy-Cy alkyl),, -SO,NH(C;-Cy alkyl), -SO;N(Cy-Cy alkyl),,
-H, -OH, -CN, -C;3-Cg 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;
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0 (CH)r 9,1 -CGCN101 O -CGNNR (CH2) , _CNo or
-C OR2 and R3 are each independently hal ogen, -Cl-C3
al kyl, -Q(Cl-C3 alkyl), NH(CI-C3 alkyl), or -N(Cl-C3
alkyl)2 ; 15 R4 = -H, -C-ClOalkyl, -CHQ(C -C4

al kyl), -CHDNEAE-C4 al kyl )2, or CH2NH(CI C4 al kyl);
R5 = -NH2, -NHSO02R4, O NHOH, - SO2NH2,
SO NHAT éﬂi%fFWfﬁngm&ge}lrQ(feﬁ exd a) kyl ) 2,

- SO2NH( Cl ¢ @ alkyl)2, -H -OH
“ON, - -cs%gslét%%g)rﬁ“ﬁ%ﬁ&n P naphthyl . anthryl
phenanthryl, or -(5- to 20 rrerrber ed) heter oaryl,

each bei unsHR§

nore R2 3? oups JOHP% hﬁ&i "ﬁ%%‘e%?geﬁ%#gﬁy a%c?p ! wafﬂf%ﬁﬁe cqmpound

ofclam i mlmgaemmlaaiﬂlmafdmgd to 4; p= Oorl q =
integer ranging fromO to 3; and 25 r = an integer
ranging from1l to 6. 22. The conpound or

phar maceuw.i calthe efRBh@B! Shas@hdeutbal £ 104 i
claim2l, wherein Amrpi@ and %re are ph‘gﬁ?‘:ﬁ%ﬂ? ol the compoun

Ofccéﬁ’@o]uh‘dletﬂm@hailﬁa@&ﬁﬂcal |y acceptable salt of the
compound of claim21l, wherein m=1 and G= H -128
24. The conpound or pharmaceutically acceptable salt
of t he caohp ouﬁlale cofmpoinad on ghymevestisilly aBdeptable GUOMNMPcompound

SHRIRELE, 3 T AT S HOR < s

@gpept able salt of the conmpound 5 of claim?21,
wherein RL is -CN. 26. The conpound or
phar maceutical ly acceptable salt of the conpound of

claim2l,5 \’mer’ﬁlie%oﬁgﬁm{h ?cegh%a"ﬁ acck ﬁabfeo %%%%&mpound

pharmaceuti cal |y acCeptabl’e sa npoun
of glagrh, FhereithRysi-6NG = - ( CH2) 2NHSQ2H. 10 28 The
conpound or pharnmaceutically acceptable salt of the
compound of claim 21, wherein G = - CH2C( O) NH2,
- CH2C( O) MH( CI -1 cambsyrlind @Tphafaikteidalll @dcepthble salt of the compound

of claim 1, wherein p =0 and q = 0.

7. The compound or pharmaceutically acceptable salt of the compound
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,-Cs

alkyl)(C,-C; alkyl).

9. The compound or pharmaceutically acceptable salt of the compound
of claim 1, wherein G = -(CHz)QC(O)OCHch;;.

10.  The compound or pharmaceutically acceptable salt of the cempound
of claim 1, wherein G = -(CH,),C{(O)OCH,CHa.

11.  The compound or pharmaceutically acceptable salt of the compound

“of claim 1, whereinp = 1.
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al kyl)(CQ-C4 al kyl). 29. The conpound or
phar maceutical ly acceptable salt of the conpound of
claim 21, wherein G = -(CH2)2C(O OCH2CH3. 15 30. The
conmpound or pharnmaceutically acceptable salt of the
conpound I2f cAaiompadditionbenprisingarre fétve hho( ) JPetddabdund or a
31. The npound .or pharmaceutically acceptable salt
P@P“??@“Eéﬁw&%ableﬁﬂgv%hﬁmpow%ﬁ@ aimy andp phgpmacautically
ot d Qggp' ing an effective amount of a
m%o oﬁﬁg&%fog d&gharnaceutically accept abl e salt of
t he conpound of claim 21 and a pharnaceutically

accept abl g, cartq e cipient. ,33.,The conmposition X
of claim32, fﬁ% Oél?ﬂoggf& r°?§f3H8 1§nf"3"6tBFfo‘f0&1P5{§T§g§g§P&ld analgesic.
34. The conposition of claim 32, further conprising a

non- opi oi anal gesic..-12 5. . Th onpositjon of .
clai m 32, fJIz\"urt Comvliogiogﬁéﬁﬂ 1£T§Iﬁgg%p5131ng@é}ﬁl_-oplmd

- andfiesi® Met hod for treating pain in an aninal

conprising admnistering to an animal in need thereof

an effective anount of a conpound or a

phar maceuts cal : t Qf .-

claim 21%5'37. i‘lﬁﬁe&gg)t% %%%%? E@T“Z??ﬁ %@?eﬁ‘é&ﬁpﬁ%ﬁg%ﬂ%ﬂn %Inehc
agewmpri sing administering an effective anpbunt of an

opi oi d anal gesic. 38. The nethod of claim 36, further

conprising adm nistering an effective anount of a

non- opi o0ild. anah gestiod. fod Qealhg phtiein AR hidghl donfhRin® adfhinistering to

furtéﬂer conprising adm nistering an effective anount
anggimg 15 Reed Besset Al efifstive amount of geempeuider aphanuresttieally
acOMIEsaTeRE mbothifll Lk 2 cell, comprising

contacting a cell capabl e of expressing an opioid

receptor with an effective anount of a conpound or a

e R S R S T

claim21.” 15 conpoun

- effleblivé amount of an opioid analgesic.

18.  The method of claim 16, further comprising administering an

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

amount of a compound or a pharmaceutically acceptablé salt of the compound of claim 1,

21. A compound of formula (Ib):

_ N
N\
ArMN NS
-(R
Ara R4 (RS)pI / ( 2)q
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N A3 f-rNHR (R3))PI = (R2)q (lc) or a

phar maceutically acceptable salt thereof, wherein: Ar3
i s phenyl, naphthyl, anthryl, phenanthryl, or -(5- to
7-menbered) 20 heteroaryl, e?gh bei ng unsubstituted
or substituted with one or R2 groups; G = H,
-L(CH2)"C(O OR4, -L(CH2)"R5, -(Cl-C5 al kyl ene) COOR4,
opi pharfrlateviiakly kocepablRBlt thekeof - hddbm: - SO2-, or SO
-130 RI = H, -C(fg ONH()—| - CO2R4, -

(G -C4 aPRyisyCs- qr@ymlm anzl, anpiythyl, antm(yb)gh(e@nﬂ@l or ~(5- to 7-

n‘%@ﬁﬁéeh?&et%}% bgn% %nég?stéfﬁged% SIQ{P gngg%wth one or more R, groups;

i ndependem—J ¥ phai)@gﬁiphﬂlyﬂan@ylaﬂl@ﬁhnthrﬂ&' & ?deéﬁllﬂered)

a@ﬁCl C3 al kyl), or -N(Cl-C3 al kyl )2
het@lo (52l Reing ungabpiisoter.opsubstikyfed with Ole N BoracRe groups

o6 v O ATERI RO B G B e e

akaﬂ@@)N@Cl 4 al kyI )2 - SOZNH(CI C4 al kyl), -SO2N(Cl-C4
al kyl) 2, 10 - - C3- C5 cycl oal kyl, phenyl,
napht hyl , Lant 6:1(9) ﬁ%nﬁ‘ﬁt’rﬁ@/‘l -(5- to 7 rrerrbered)

o -SSR RO S0 L 9 oo

-G(OONHOC1-G4 4].kyl), =C€Im)N(Gt-e}3@n<y[)§ngl ng froml to 4;
p Oorl; 15 g = an integer ranging fromO to 3; and r

= an integer ranging, fr/o@on),to 6.
Il

0 _x 0 o)
i/ \ C—N i i/ \
—C—N  N-Ry N —C—N\/j —c-N ©
n_/ , (CHp) ==l or _/

.
>

R; and R; are each independently halogen, -C-C; alkyl, -O(C;-C; alkyl),

- -NH(C;-C; alkyl), or -N(Cy-C; alkyl), ;

Rs= -H, ~Ci-Cyg alkyl, -CH0(C;-C; alkyl), -CH,N(C)-Cq alkyl),, or
-CHoNH(C-C; alkyl);

Rs=-NH;, -NHSO;Ry4, -C(O)NH,, -C(O)NHCH, - SO,NH,,
-C(O)NH(CI-C4 alkyl), -C(O)N(C;-Cy alkyl),, -SO;NH(C;-C4 alkyl), -SO;N(C,-C;4 alkyl),,
-H, -OH, -CN, -C;-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenantbryl, or -(5- to 7-
membered) heteroaryl, each being unsubstituted or substituted with one or more R, groups;

m = an integer ranging from 0 to 4;

n = an integer ranging from 1 to 4;

p=0orl;

q = an integer ranging from 0 to 3; and

r = an integer ranging from 1 to 6.

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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42. The conpound or pharmaceutically acceptable salt
of the conpound of claim4l, wherein Ara is phenyl.
43. The conpound or pharmaceutically acceptable salt
of the conmpound 20 of claim4l, wherein m= 1 and G =

H. 44. Tha4.confbucmnmungaphacantitically yccapablptsalobethe compound
m4l, wherein Rl i

.t he C f IS
of i Rttt By RALCD PR UGG C Gy RpTCLOINCI-C ally(Cr-Cy
aljlfyl) (C-C4 alkyl). 45. The conpound or
pharmaceutically acceptable salt of the conpound 25
of claim4l, wherein Rl is -CN. 46. The conpound or
phar maceus4 cal I
ol ai m 41, i%ertﬂen&%{p%ﬁbéﬁ gllﬁ‘ﬂlaa?%cali}ga‘iccgﬁm Eé‘lgof t%e compound

ﬁxdzmnlﬂndvlmrenpﬁ@tsrr@&utl cally acceptable salt of the
conpound of claim4l, wherein G = -(CH2) 2NHSC2H. 48.

The conpound or pharmaceutically acceptable salt of

t he conpommd The @hndiotthd &y p Hﬂi‘ﬁﬁ@éuﬁcﬁl cn%f@l@é@lf\lﬁf—’ﬂje compound
ONH(CI-C4 al kyl) or -
Ofa’-llakﬁﬂl%l( whecip arlAnd 449, The corrpound or
pharmaceutical |y acceptable salt of the conpound of
claim4l, wherein G = -(CH2)2C(O OCH2CH3. 50. The
conpound "Bk P hHmmuemnn«L‘ at pharmecetitalyl cembtle sdlt dfthe compound

n | rein G = -(CH2)4C( O OCH2CH3.
Of%gaq%%i’lflﬁgr Eorpc L@ 2iz;[ﬂ?ﬁgki%}ﬁtaczeuti cally acceptabl e
salt of the conpound of claim4l, wherein p = 1. 52.

A conposi,}j on npri Si an effective amunt o
conpound ¥r a fhﬁ &QF’F‘W&&E@Q]QT%E‘FI@@%F%“ fithe¢ pempound

of AR NI nekirth &l [@14 @gﬁH% @]ﬁ@@@@ﬁgy@ﬁ%ﬂ) or -CH,C(O)N(C-Csy

accept abl e carrier or éxcipient

allgd)(PoSitlkyh. of claim 52, further conprising an opioid
anal gesic. 54. The conposition of claimb52, further
conprising a non-opioid analgesic. 55. The

c on‘pOSI ti26n ofThelcainpolid of phatrigicu CalgTacsdptabl@shlt of the compound
gent. 20 56. A nmethod for treating pain

ofc 113 aW ?fﬁmgcoﬁﬁﬁszﬁ@ %ﬁx@ﬁlsterl ng to

30.  The compound or pharmaceutically acceptable salt of the compound
of claim 21, wherein G = -(CH,);C(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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an animal in need thereof an effective anount of a

conpound or a pharmaceutically acceptable salt of the
conmpound of claim41. 57. The nmethod of claim 56,

further conprising adm nistering an effective anount

of an opi 85.d alht gasp@sitichdsd chm 3PN et ERthridingCdrbdnt-emetic

56, further conprising adm nistering an effective

agbunt of a non-opioi d anal gesic. 59. The nethod of
claim56, further conprising adm nistering an

effective amount of an anti-enetic agent. 5 60. A

met hod f 0#6-st i fainethphiprdishidngipaie tneqt animal ponprising administering to

L AT X T

ac&ﬁpﬂaﬂlﬁa sait ofthe @bRPUNY & cldmpiar maceutical ly acceptable
salt of the conpound of claim4l. 61. A conpound of

formula (Id): NNN NAa, mMN\G HR (R3)p (R2)q

10 (1d) os7.a Uhﬁéﬂi%ﬂa%ﬂbf@lﬁidl%%ﬁﬁai@{%l Bistti@lamiSEARE an
wherein: Ara is phenyl, napht hyl, anth |Py ,
efﬁmlﬁanmhm}ﬂofanppwécsanalgssm menbered) heteroaryl, each
bei ng substituted or unsubstituted with one or nore R2
groups; G=-H -L(CHR),C(OOCR4, -L(CH2)1RS, -(C-GC5

al kyl ene) TOORAThomethdd of ¢laim &6, fattketl oefn@)‘i)%g ;adinirHstering an
- - SO, ; = -H, -C(0O NH2,
eﬁf%l%ﬂpﬂmt Ogéwﬁ@PIOI%%lgesm _(Cl-c4 al kyl ),

C(O NH(CI - C4a|ky|) C(O)N(CI C4 alkyl)2, 0 /(CH2)r
C—NO/~O 101 /- -CNNR4 -CNI -C O
(cH2) , \3% orTlmnP&Oféﬁ’éclmgl 36, éuﬁh@woma@géﬁé@mwtynngan

R 095 ourit GF afBnfleliblic agdt & - G al kyl),

40. 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 21.

41. A compound of formula (Ic):

?
/N\N
i
\ N
Ar;;MN X
H Ry (Rs)pl T (Re)q

(Ic)

or a pharmaceutically acceptable salt thereof, wherein:

Arzis. 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(CHz)nRs, -(C1-Cs alkylene)COOR4, or
-(C4~Cs alkylene)Rs ;

L= -C{O)-, -SO,-,0r -SO-;
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NH(Cl -C3 alkyl), or -N(Cl-C3 alkyl)2 ; R4 = -H,

-C-ClOalkyl, -CcH2Q(Cl-C4 alkyl), -CH2N(CI -4

al kyl)2, or -CH2ZNH(CI-C4 al kyl); -133 RS = - NHSO2R4i

-C(ONH2, -C(O NHOH, -S2NH2, -C(ONH(Cl-C4 al kyl),

-C(O N(CIRC &, k(PNHy, smﬂmmmlcmzlki,l l)cﬂeﬁcml( QC;-C alkyl),

y N 3 S - Lo- cycl oal Kyl, phenyl,

(ﬁyéﬁhﬁéi'c“ g%ﬂ?k(o)ﬁkﬁgﬁ%ﬁi or -(5- to 7-nenbered)

het eroaryl, each being u stituted or substituted

with one or nore R20gro 25 m = an integer ranging

fromd t S :_aB_i tgger rangig from1l to &,
p:QO.IJél;N d -3¢, | nteger\rjangi ng LI@L 3; _a_rw__Nfr :\o
an integer /rang‘ﬁ ng from({CHyp 6. 1076 €yrconpou o) :

pharmaceutically acceptable salt of the conpound o
he conpound or

claim6l,_wherein Ara.is phenyl, 63. T

phar mace JH @31 ]%FI%\ eéﬁ?w@ﬁwa@geq, hie1-Eo afdlimP(CofCs alkyl),
5 -NH@, 0,80y )RERIA,-0) Akand G = H 64. The conpound or

phar maceutical |y acceptabl e salt of the compound 15

of cl ai mBds -WheCeily dkyl] SCHL(O) Kkl )CLCH RO C,Glkyl),, or
_‘.%gl}%%g g{ SO N(Cl-C4 alkyl)(Cl-C4 alkyl). 65 The
i+ 8FYBhar maceut i cal i y acceptable salt of the
conpound p.of . i e ehgRl _d Tﬁ@) 66
co%ound %Sr ;ﬁ?nﬁ%&%ﬁ@gﬁ%’e&@ﬁ e s%.’l tsgéwltqﬁe
_ 'C_ér@}?ﬂd@lem agylmf-ccfgm(ml@,dmh{meH(ex-c4 allk@1)9~3ﬂzﬂl($5¢4 alkyl),,
_ coapou r ceutjca acceptable salt o
LR R EE i e e R e 3R o to 7
u : . .
e A BRI (bt SRy BTk} B erovs
- CH2C( O) MiHE@Nn-iB4gedrimging Hrom-0Qe2AC( O N(Cl - C4 25
alkyl)(Cd -4 a The conpound or

4 alkyl) . 69 :
phar macedt T CBMSELINEREEPE 9% of the conpound of
claim6lpwnpgrein G = -(CH2)2C( O OCH2CH3. - 134

.15 g = an integer ranging from 0 to 3; and

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

20  ofclaim 41, whereinm =1 and G=H.

44.  The compound or pharmaceutically acceptable salt of the compound
of claim 41, wherein R, is -C(G)NH,, -C(O)NH(C;-Cy alkyl) or -C(O)N(C-Cy4 alkyl)(C1-Cs
alkyl).

45.  The compound or pharmaceutically acceptable salt of the compound
25  ofclaim 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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70. The conpound or pharmaceutically acceptable salt

of the conpound of claim6l, wherein G =

-(CH2)4C(O OCH2CH3. 71. The conpound or

pharmaceutically acceptable salt of the conpound of

clai m 61, 4kher 8ha cpmpound dr phidrmakentivailp acdeptable salt of the compound

onpri.si an eff IV unt of a conpound or a
"gﬁgﬁﬁéie‘gﬁ?ﬂ@a@y 'Zggé)eﬁggg}lsalt of the conpound of
claim6l and a pharmaceutically acceptable carrier or

excipient. 73. The conposition of claim72, further
conpri si ng%an JdPF 6PEPeg o Phaenacentically pecepghlssait of the compound

. furt bl e 0
of iy AL lebep & CHLCROR. SR RFICRR ISR rcomcer e
alkolCi-€j algylan anti-enetic agent. 76. A nethod for

treating pain in an aninmal, conprising adm nistering
to an aninmal in need thereof an effective anount of a

conpound a9, a Eﬁa&&mpﬁhhﬁi(ﬁ?hhﬁha&éﬂﬁﬁﬂﬁ@éo@ﬁﬂaﬁle%@ﬂt bf @ compound
t he, compound of claim®61. 77. The met’hod of claim 76,

of elakmal, whsign (G mCHOR (OGO an  ef fecti ve anount

of an opioid anal gesic. 78. The nethod of claim 76,

further conprising adm nistering an effective anount

of a non- 8pi oi Thapeahpmwid or pRONABeutiThky metprable st of thi gompound

of deinh Lo S S BBk 0, A et hod Tor
stimul ati ng opi oi d-receptor function in a cell,

“conprising contacting a.cel] capabl e of expressing an
opioid r eg]e pt of BGPARPaRRd oF pharmagaticalininseptable salt of the compound

oLARBPIN GiRleif pRNEr Maceuti cal |y acceptable salt of the
conpound of cPai m 61. -135 81. The nethod of any one

of clainms 20, 40, 60, or 80, wherein the receptor is

a ic-opiokd re " . f_.an ne. of -

0 o P oS RER BB O Bl BT o Rrmgocod o
plgnopeaiidailyewegitahle sit &3he Ihapsridn@diaah 4anyud apBadiaceutically

cl ai 20, 40, 6Q, or 80, wherein the receptor is a
aCEERIAPIS CHTICERLERCHIeNtg 4. The nethod of any one of clai s

20, 40, 60, or 80, wherein the :

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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receptor is an ORL-1 receptor. 85. A nmethod for
preparing a conposition, the nmethod conprising 10
adm xi ng a compound or a pharnaceutically acceptable
salt of the compound of claim11, 21, 41, or 61, and a
phar maceuid.cal The mctheqbbﬁbih:‘m 66,rfivitker compeixiap pimitister@ity an
fghﬁt co rlsi ng %‘? |ner cont ai ni ng the
o] %%‘T‘?‘f QfgpogRiond analgesie. A kit conpri si ng a
cont ai ner contai ni ng the conposition of claim?21. 88.
A kit conprising a contai ner cont ai ni ng the
conposi tivh of [Hmsthpdef clam 86 futhericomprpipe pdmingstering an
aptaif onposition of claim6l. 90.
eff?hgécong%ngﬁt?%%&tg%&g?éggﬁ E further conprising an
anti-diarrheal agent. 91. The conposition of claim
32, furt COLTRI LS| n di.ar.r heal nt. 20
92. The ::b?rrrpos |ect)l}10do %f aﬁﬂ#%%omf”&r?ﬁe@lmréﬁ%&pflé?ﬁﬁe%m
colprisingi canfabdad a calD@phble 9Bex ﬁn?ﬁiﬁnﬂﬁdlﬂ'r ©of withah Bfective
72, further conprising an afﬁtbl - |arrheal&e%gent -136
ampint of reaprenng oF a pharmdacedicalln erdeptablarsalief theiovaipound of claim 41.
conprising admnistering to an animal in need thereof
an effective anount of a conpound or a
phar maceli calA yompomdtefprmdallt):of the conpound of
claim1. 95. The nethod of claim 94, further
conprising adm nistering an 5 ef.fhgctive anount of an
opi oi d anal gesic. 96. The method¥of [tlaim 94, further
conpri sing adm ni stering an/ ekf Wye amount of a
‘non- opi oi d anal geérwmhe '®f clai m 94,
further conprising 'ni st e ____{ tive anount
of an anti-enetic HgeRi. a+, hod for
treating diarrhea in an ani nal rising
adm ni stering to an ani nal ﬂ eed thereof an
ef fective anmount of a comnpou 8 or a pharmaceutically
acceptabl e salt of the conpound of claim21l. 99. The
met hod ofor ahahﬁma@&;tichﬂyht&ptabtﬂﬁahiﬂsdrﬁgf whdreint st eri ng
an effective anmoyunt pioi d anal gesic 00.
The met hods 5t Phanyl pa Ylf El‘?thérPh@ gPﬁg(5“ to 7-membered)
he@fﬁﬂj'fl' SdchbkANG sFFtituted or unsubstituted with one or more Ry groups;
G =-H, -I{CH),C(O)OR4, ~L(CH3),Rs, ~(Ci-Cs alkylene)COORy, or
-(Ci-Cs alkylene)Rs ;
L= -C(0)-, -80y-, or -SO-;
Ry = -H, -C(O)NHg, -C{(O)NHOH, -COsR4, -CHO, -CN, -(C;-C; alkyl),

-C(O)NH(C]-C4 alkyl),' ~C(0)N(C1-C4 aIkYI)z,

(CH2)
g / 2k

0 . 0 0
i/ \ C—N I /\
—C—N  N-Ry N —~c—-—w® —CcN D
/ (CHz} — or \_/

>

>—h

Rz and R; are each independently halogen, -C;-C; alkyl, -O(C;-C; alkyl),
~-NH(C1-C5 alkyl), or -N{C;-Cs alkyl), ;

R4 = -H, ~Cl-C10 alkyl, -CHgO(CrC:; alkyl), ~CH2N(C1-C4 alkyl)z, or
~CH,NH(C;-Cy alkyl);
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effective anount of a non-opioid analgesic. 101. The

nmet hod of claim 98, further conprising adm nistering

an effective anmount of an anti-enetic agent. 102. A
method for treating diarrhea in an aninmal, conprising

20 admi ni 8 er iNIgSORarCeO)Ni], -OOMNHOH, haOeNiH,aRC(O)NH(C;-Cy
ffecti u f C und or a har maceutical |y

ofrsheri QIR ey, ROSSBRSotnalkn. SN s alkatts HrOH, -CN,

-OREDO iyt gy 1L AgphtilyH! Ié%h"”--"- |

(g% Pgﬁf ectlg’vfglleg&rrbu%% o’? >7an f)?sgl gﬁ%lr greglggonfl%l&ﬂ)%g)

hetetohnd, eath béing mabatitufadrdr lsebstitaabwith iong opmhista R sg01HIIY

an 25 effective anobunt of a _non-opioid anal gesic.

- 137 105. TRED HESATHENSME M M EG2, further conpri sing
admi ni st egi-n [ nt of an anti-enetic
agent . 10%. %ﬁnﬁﬁgg&%%ﬁgﬁﬁ’g diarrhea in an

ani mal , cprdrars;ng administering to an ani mal in need
t hereof an_eff.ective anount of a conmpound or a 5

phar maceul i ¢3! tﬁg%lrcfﬁ“é%{l%E'Pgl%Eﬂ%;aB t he conpound of
claim6l.r 100 intbh& AREAS G oR 1 ﬁj?_i m 106, further
conprising admnistering an effective anount of an
opi oi d anal gesic. 108. The nethod of claim 106,

of 2 non- op of B e of b a iy Al EibISaB SRt mpound

- oflddGm 61ymtherein Aenippheiydg adm nistering an effective

anount of an anti-enetic agent. 110. A conpound of
formula CN N Oi CH3 CH3 or a pharmaceutical salt

thereof. 63111.THs soaifRuddr fharhbsiicalNccbhtible salt of the compound

of claim 61, whereinm =1 and G=H.

64.  The compound or pharmaceutically acceptable salt of the compound
of claim 61, wherein R, is -C(O)NH;, -C(O)NH(C,-C, alkyl) or -C(O)N(C;~C4 alkyl)(Ci-Cs
alkyl).

65.  The compound or pharmaceutically acceptable salt of the compound

of claim 61, wherein R, is -CN.

66.  The compound or pharmaceutically acceptable salt of the compound

of claim 61, wherein p=0and q=0.

67.  The compound or pharmaceutically acceptable salt of the compound
of claim 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;4 alkyl) or -CH;C{O)N(C1-C,4
alkyl)(Cy-C4 alkyl).

69.  The compound or pharmaceutically acceptable salt of the compound
of claim 61, wherein G = ~(CH;),C(0)OCH,CHs.
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70.  The compound or pharmaceutically acceptable salt of the compound
of claim 61, wherein G = ~(CH,),C{O)OCH,CHj.

71.  The compound or pharmaceutically acceptable salt of the compound

of claim 61, wherein p = 1.

72. A composition comprising an effective amount of a compound or a
pharmaceutically acceptable salt of the compound of claim 61 and a pharmaceutically

acceptable carrier or excipient.
73.  The composition of claim 72, further comprising an opioid analgesic.

74.  The composition of claim 72, further comprising a non-opioid

analgesic.

75.  The composition of claim 72, further comprising an anti-emetic

agent.

76. 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 61.

77.  The method of claim 76, further comprising administering an

effective 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 2 compound or a pharmaceutically acceptable salt of the compound of claim 61.
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81.

The method of any one of claims 20, 40, 60, or 80, wherein the

receptor 1s a x-opioid receptor.

82.

The method of any one of claims 20, 40, 60, or 80, wherein the

receptor is a p-opioid receptor.

83.

The method of any one of claims 20, 40, 60, or 80, wherein the

receptor is a §-opioid receptor.

84,

'The method of any one of claims 20, 40, 60, or 80, wherein the

receptor is an ORL-1 receptor.

85.

A method for preparing a composition, the method comprising

admixing a compound or a pharmaceutically acceptable salt of the compound of claim 1,

21, 41, or 61, and a pharmaceutically acceptable carrier or excipient.

36.
87.
88.
89.
90.

“agent.
91.

agent.
92.

agent,
93.

agent.

A kit comprising a container containing the composition of claim 1.

A kit corﬁprising a container containing the composition of claim 21.
A kit comprising a container containing the composition of claim 41.
A kit comprising a container containing the composition of claim 61.

The composition of claim 12, further comprising an anti-diarrheal
The composition of claim 32, further comprising an anti-diarrtheal
The comiposition of claim 52, further comprising an anti-diarrheal

The composition of claim 72, further comprising an anti-diarrheal
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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.

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.

97.  Themethod of claim 94, further comprising administering an

effective amount of an anti-emetic agent.

98. A method for freating 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.

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

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 comprisirig administering an

effective amount of an opioid analgesic.

104.  The method of claim 102, further comprising administering an

effective amount of a non-opioid analgesic.
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105.  The method of claim 102, further comprising administering an

effective amount of an anti-emetic agent.

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

effective amount of an opioid analgesic.

108.  The method of claim 106, further comprising administering an

effective amount of 2 non-opioid analgesic.

109.  The method of claim 106, further comprising administering an

effective amount of an anti-emetic agent.

110. A compound of formula

)
Q N
G N——CH,

CHy

or a pharmaceutical salt thereof.

111. A compound of formula

or a pharmaceutical salt thereof.

~ 138 -



