
;e3e)  !T#$lL)6)T)(15 February 2003 w \'~'O 001I1001 PCT/US99/t857Q
iI~LTSC.4R1'~rC ,4G0'~1ST:S .4'~D .~'~''T.4r0~'ISTS This z~~lic~tior.
clairra t':e be~erit o~ L'.S. Pr o\':Sic';lal Application No. Q0!090; i i,
filed a.u~~st 1 ~, 1998. B.4CKGROL~~D OF THE I~~'E:\TIO~i 5 Field ofthe
in~'ent:oa '1'11S 1~\'ei7:10:1 relates f0 C11011neiglC ^eCe~tO:
c~,.~0:::525 2.nd ~_''.t?.~OaIStS and thei7 llSe 2S '7 f ~ P T1 '11 0 ' f ~
Cfn^a.. -~ ~ a '1 C f T ~ T'., i' ' y ~ ^ ' Cf. L.n.InOC.Cw~7:IG.. ~~L.n
i~.l.e.~ _,".::a a.. ~.S c.~.-fl.~ 0. tile wG....InPr:lt Oa a 1"dl...,\ 0t
reU.Olo~-~ 2.1d t,SfCl'~~~:I:C d150r0eiS. l11 F2:~:CL12.', i7., 1_7Ve^:10:1
7el2aeS t0 710\'el C12SS..5 Of 2?=,3L'TP..'^2rlt:.:7eS a:7'd
azcno.'adamant.'.,':e5. 10 Summal-v of the Related Art The corlpounds of
the invention 11~~'eL:SeS .2S Cl':Clliiei,^--IC ^cjOniSLS ^LZCl
cnt2jOni5tS. .:5 SUCK th~y \~'lll l:a\'~ L:111:y i.^. :'.l0i:iy'1.^.j
SL3:eS \T~'1'le:.- t~:e.'., 15 .^..1 1~.:'~72.1r7I!Ce 1:1
Ci1CI111ei~L-"'-.C IL.^.Ctio'1. . i:l ex2Int71e of C~'101irie.^~iC
dC.lCie:7Cy is in Alz:'~ei::lCi'S G~iSC2S., ~\'1'le:.. trlSie iS
de~,P..:le:aLi0:1 Of CIlOllnei~^~"iC neUrOnS \\'i:1'!1:1 ti:e Ci`TS. l~e
~05:51'Ila~LIC T17LSC21''1^1C r~'CCyOrS Id 'n the foreb:ain and i,ippoca;
-IaLa ~e:SlSt 3nC, taere:Ore, InLSC3i17IiC a~OI:iSiS hCve LLih:y 17:
trc,'3L1r1~ AD by baiting I:S ~i0~ eSSlO:. d:!d li: Dr0\:n^ CO`T7lLiVe
iUnCtlOn. Gholii~e:~lC 2g0I11StS also have ntilitv in t'ne `sea::nert of
o'.he7 C:vTS cisorders including schi?op>,:reni2 or sc:li~oph-enifo:rn
cenditio^s, nallia, bipolar disorders, deY:essicn 21:d ar~;iety.
C:IOlinergic agonists ~e pa.~ticula^iy useul as ~nal~esic agents and,
the-ero7e, have L:ility in the t-ea;rneat :0 OI 52Ve7~, F-:ld Cl':r0n 1C
F~'.In. Ch01'7leir'1C 2~Or:15tS 3150 172Ve Utlll:~' 1:1 211eVi?.ti0n Of
lntr30CLlaf rreSSLre SI:Ch 25 IOUnd In ~lrlUCOi:i.:. ~.'ia:Iy pe7ipheral
disease slates hw'e a basis in exae~e;aLed chol:ner eic ;:::ve.
Choli:.ergic ant2gonisa thereio:e have utility i:, these co.^.>vltio.^.5.
EX2.:!ples \t'ile:e I~YAm~Nm~IR II~~ARIIY~Wm   15 February 2003 WO OO/IIOOI
PCT/L`S99II570 ~~rW4v'1.'1:C `lntCaOn:StS hc2Ve Lill!t~J 2=a Li l.''lCddCr
dwSl'l:nCtlOn, rL'a5Lr01:'?te$iir`21 n-i0tlllty de; ~zd obs::~eti~~e
eir~:.`ay disease such as COPD znd ast ~~:=. d.S"r 5 ~. 1:7 ~3`:1CL~Cr,
LIIC.'2 }l~^.5 b:e1 C.^..'.S:OC.'i;~lC efl0't 1:7 the
5C1C':li'IiC~Ir:eC.~!C21 CQI'li::u:lll~' i0 develop 70:v-C~7:?-to
r2lnkllier5 V.'hlCl: i`.:2intain tile et:!C2Cy Ci C~:2t:S i`3::15: Severe
2:1d 5 ch_~;`ic pain bet are ceveid of the opia:e liabilities of
res,:iratory depression, cons:i~ation z:~d deaende::ce. ine s:u~:ies
undera'ten by va:ious a~,a:~ers and researchers lia~~e de:ro.^.strated the
impo:`ance ef highly selec:i~.~e nusca:-ir.ic Z~e-fists for Lse in a
.arocice~tior. (t:ze tre~trnent of pain) withost the 2tte:ld3.^.t
u:l~esir=ble side effects. TI:C 2G'1'ant2;e cf h.".Vi:7~ a selective
musca.-inic a~or~ist for blocking p=:n h=s beg^. described in nLr:e:ous
publicado^s. 0 See :'or exanple, Sauerb'.:rg et 21, Life Sc:. So, SOi-814
{1995); Na;~ib et al., :nesal. .:n.^.I;. 85, 84^-85 ( I99 i); Eelen ~:
i~atson, Phcrmaco:. Tcxiccl. i 3, 59-68 ( 1990. , Je~pesen et al. WO
97/35906, e:aitled "Heter ocycli c Ce:~lpounds and their Pr epa<=Lion and
Use," di5CI05e5 COin.DOlIndS CO:np^Sin~ all UnS:JbstltlaCd F.Z~:rICVCIIC
I?ept_rle 3a3ChCd directly to a su'cst:rlted or unsLbstinaed aromatic
het~:ocvclic g'1-oun 'hich is a 1,?,5 5 t:.:adia..~ole. The cornpo~~nds are
clain:sd to be use~1 in treatir:g ceatrzl nen'ou5 s~'ste-1 ("CiVs~~j
C:S~~SCS C2LSed 17V ii131:11i1Ci10I71n~ Of the 1T?LSCailniC ChOllrier'1C
SySte:il. hd2cleo d et al. 'O 9J 11 ~ 51, enti tl ed "~ :~.rs:,~ cycl o
[3.3. l .0''6 jheptan es a..zd Pha.T.aCeutICal C0:'"~705tt10:'IS,"
di5ClO5~s COrn~OII:IG~S COn-`p:`Sino 8:1 a^SLIbS:I~ ~ted ~,r..~t.-icyclic
I:ept2rle attached directly to a substituted or unsubstituted 5-member ed
aromatic hete-ocydic 0 croup conarising t'o or three heteroato::a, at least
one of which is nitrogen znd a.-let:~er of 



which is ol:y`e,^` or suln:r. PreFe.;ed ~:cr;a:ic I:eterocyclic ~':oups
include z I,3,s-t Liadiazole end ~ I,3,4-thiadi~,.zole. The compoi:nds a.-a
claimed to be use:ul in treati.^.~ ne~relo~ical end mental illnesses u~nose
clinical maziiestations are d;:e ;o choli:ler~.:ic deficiency.   15
February 2003 wooo!taooi PCT/iiS99!I 8570 Sauerber~ c: cl. L'.5. 6,~ i,50?,
entitled "Ce~aitt I :a?zbicyclof3.3.1]nonere De:;va:ives and Ti-:eir
Pha.~.lacolo~ical Uses," discloses ce:;~pouncs co.;:p-isir.~ a s;:bsti^~:ed
Or 1L.^.5u1'JStItLaea 2?2''JIC"CI1C i.na Co.:.pi.Sl:'.j 1=~:r;?
I'JCt'.~'e~.'1 :^vLr Lo i~:1 tO:SI 2to.'.?S di~.a.Cl'le~ d:reCtiy t0 2
5'..1~'JS:lrLae''~ Oi lt.^.SUbS::iLied ;mi:e^b~r~d :::O:..c^.ilC
r:.terOC~'CIIC ~':0'.:~ W ilC:1 1S 3 6 1,?,6-thiadi~_:ol~ or a
I,?,6-oxadia=ole. P:efe-ed e.~,boc::ner:ts illLSt:ate z.rabicyclic :ir:a
co.~:p;isir.n 1-'_Z2blCy'CIOI3.3.1 jno-ene, I-a=abicycioi3. ~.S ioct~^.e,
I-~.-a ' ' (~.2.'.' a - blc~clo _loc,.~:~, or 1-a=a-
bicyclof~.2.lJhepta.-!e. T':e co.;lpo'a::ds are clai;ned to be usef,:l as
rnvsc~^.'r.~io a?0.^~:5 t5. Saue:be:g et el. U.S. ~,6=1,i91, entitled
='Hete:ocyclic Ce.:l?ouads an3 ine:r 10 Prepzation a:~d Use," discloses
ce:-I~ounds compisi::~ a substinaed e: uns'.:bssr~:e3 ~atiicyclic oet.~e
attached di:ec:Iy to a substiraed e: u. substituted 5-me.^.lbe:e3 zo~natic
lleterOCyCI:C -ou7 v;'l~ich Is a 1,2,5-thiadiazole or a I,'~,J-OX3d1 ZOIe.
1 he 2lab:C;'CIIC rl:_~C :S 1-zrabicyclo'2.2.?loc:arte. '~ he ce:npour.ds
are claimed to be taen:l as n~~sca:lnic a~o:~ists. r ^ ~ ~ ~ ~ ~..a v-na ~
'de:7e ~eri~'ati'r~5'~ Geo.=iev et cl. U.S. -g39,07-~, entlt.ed
d.....,.n~~::e Spiro-P~::ol. , 15 diSC10se5 CO.::pOL'1dS COV.7D:aS:rlj all
LI1517bsii:u:ed t:-icy'clic deca:le aaac:led di:aetIy to a substituted or
u:aubstituted 5-r::e.;lbe:ed non-a:omatic hote.-ocyclic _:ot:p co,~.pTsing
eae hetercato:n which is ni".ro~en. The cor:pounds are claimed to ex:'aibit
anti-Parl:irson's activity. OIesen et al., entitled,
"3-(2-alkylthio-1,?,5-?-hiadi~...ol-4-yl)-l-a~abicycles. Structu:e 20
acti~~ity relationships for a.-ltirlociceptie n nediated by cen:r~1
m',acarinic receptors," discloses, as the title indica:es, compcuncs ef
ti:e strlchtre: ~S~ (~-~ =)r, ~t ~ ~1~~ ~5 _ f   15 February 2003 ~~i'O
OO/I I00I PCT/t1S99/I 85'0 wherein n is 1 (~-.z7orao`~,anyi:l~iaeizoles)
er? (~t:inuclid:n_~lt:,iadiazoles) 2nd R is alkyl, that `= ^t~ f
rluscarinic recep tars and i:.duce antinoc:ceptlon fl: vi vv. show h.ch
a..`...`y or , Chai'L'lon G'! ~1., entItled ":I'. Vi'v0 : fi.^W 010~_Ty Of
.~u;yltrii0[~.~.. (LY29 i8Q?~?v'?ICC1 I-1 Od3), A.n O:a::v .4c:in~
.4n::nocicep:ive Musca:-ini: Ago:l=st" 5 discloses
(~)-3(S)-3-[s-5utylthio-1,~,;
-tl:iadi~~.:oi-3-yl]-1-a=abic5~clo[3.2.2]octane. This conpotlnd was
selected for ~rtaer s:ady based on tae results pr esented in the Olesen er
cr., .r~pra. Shaw-:on et c:. 5:lg~esCS that this zZahic;'CIO co.i.p0',::ld
~:,a}' be a selecti v a .',T-'r reCep:O. monist:. Despite the ~~o;l: cone
to dzte i:I the field tt~~:e rer;zins a reed for a.^.:inocicepti~~e 10
agents. ;: 



SL;~hi'.1'IARY OF THE I~'~%E1TIO\' 'F-':e present invention e=:ngs 2
solu:i~on in the fo.~ of novel produca that ~e usefal as choliae:gic
receptor a~enists a,-:d antagonists. Iz a preferred embodiment, the
compounds of :lte invention can act selectively on cer twin r~.aczl-inic
-eceptor s, prrict:larly on MT receptors, 1~ with reduced choIiner~ic siete
ef:ects. Coaseave.-.tly, they are ~eil-ssited for t':erapeutic use in Lze
tseat:aent of pzin and other neurologic and psychiatric disorders. The
compounds of the invention a:e ~:entbers of novel classes of
a..'.=ad2I.7.a'1L^s.'les, aza..norada.:.arranes 2i.d a:
a_hotnoad3,rlanta.-tes. In addition, the invention pr oxides
ph~^~a.,..~J.ICaI compositions ce.:Iprisin Q t':e ~0 cor.toou:Ids of the
invention end nethods of treating pain and neuroiogic and psyc'tiat:~c
disorders with the plt~-rnace~~tical co:~tpositions. .=Q11 patent
applicatio^s, patents, and oti-Ier publications recited he.-ein are hereby
incorpor sled by re:e: ence i n their eati: ety.   i ~'~'O 00/11Q01 15
February 2003 PCT/US99!I 85 i 0 DETAILED DESCRIPTIO~i OF THE PREFERRED
EI1IBODILiEI~TS The Co:npour:ds Tne novel co~:.peunds of the :r,~~en:ior~
are a,racyclic ~;~~ s~'s:e~:.s i:avi.^.Q tr~e fom~~la I .. ~'?~(cH=)~ L f
CHc)m K s j I including geome:-ic:l isomers, c: aritiome:s,
diastereor.:e:s, race:na:es, zcid addition salts, sa?ts the:eoiwth a ph
,^.naceuticaily zcceatable acid, azd ~radrues the;eo;) wherein Q 15 ~X~ ~~~
.Y~~ 1 /z Y-% ~l.rz R R ^G ~R Z.~~` , ' Z P` ~ X , . , - s ~V_ j (. ~ ~ ~1N
~ V V~ a \7 or \ Y~~Z~ R ~ Z'~ R R. is Ci~i~, ~'H, O or 5; 10 V, ~~,~, Y
a7d Z iade~endently are CH or :~; n and rz independently are 0) 1, 2, 3 or
T; R~ and R~ a.-e at ary positica on the wacyclic r;n~, i.ncledr.~ the
point of at:ac>r-:~ea ef the heterocycle Q, azd indepenaently sre hydrogen)
-OH, haioLe:~, -NH:, ca:be~y,   15 February 2003 WO 00/1I001 PCT/US99iIS~70
st:2igl;t or branched C,.,p-aii:yl, C,.,p-all~enyl, er C,,,p-alk~~nyl,
straight er branched C;_ t0 ~ilvC3:V, Or Str'si~llt Or b:^ilsu'I~'i
C,.,p-2iltyl S:I~,^,S::IJ:e'~' ~t':ifl ~'Oa'~, -Cl\t, ~: , s -C. 0 -O H
GR', -SR', -'.v:-~,, -?~i:R') -?~TP,=r,', -NO=, -SOR') -SO:R', -COR',
-C0,2', -COi\'H,, _ CO?~iR', -CG~R'R`, or -Ci-i=\OR'; er S R' and R'
iaceaead~.^.tly z: a phen~~l, pl:~e::oxy, ber.:oyl, ber..~.-yl or
be,~'lexyca:bor.~yl, each Of V~'hlv.ll iS Li.S;IbSvItLliSd or
s~.:bsti:,7".,.~ V.'IS h I:alOjen, -C^~, C,,~p-21h'~'l, l'~.l.,p-~:Isvi:~ ,
yr 



C,.,p-ali,~.'1 tnlo; R is h~~droeen, halo~~n, -CN, -CHO, -OH, -OR', -SR',
-?~H=, _;v'T-iR', -'~rRjR4, -?~10~,  S GR') -S O, R', -CO R') -CO:R',
-CONH:, -CO'~'I~.R', -CO?W'R', or -Ch=:~IOR'; or 10 R is pher.;'1,
pllenoxy, benzoyl, beal.-yI or ben~.~.~lo~;ycarbony I, esch is which is
Lns~.:bsta~.::ad or subs:ituted with halo?en, -CN, C,_,s-ali:yl,
C,_,p-alkoxy, oC,_,p zlkyithio; or R a a ~ or 6 me::bered sar.:-a:ed,
pa-tly sa:ura:ed or a:ornatic heterocyclic r:ng coatziLing e:~e to th:ee
heteroatona; and 1S R' and R independentl~~~ are s;raig'.a, branched, or
cyclic C,.,S-a.il.~~l, C_.;5-a keryl, . C:.,S alh-ynyl, ~or co.~~binatiora
the:eo~ or R' ~~ld R` ir:c:penden^.tly are phenyl, phenoxv, benwoyl, beryl
er berzyioxycarbonyl groups, e=ch of tae fore~oir:g of which a:e
unsubstituted or suSstittaed with H, 1-~aIoQe~l, -CN, C,_,s-alkyl,
C,.,p-ali;oxy, C,,;p-alk~:It~:io, or aryl; or ?0 R' and R inaependently a-a
5 or 6 r-:er:lbered san:rate3, pa.~-tly sat~rate3 er aroma:ic heterocyclic
rims c~ntai.^.ng en~ to three heterc~tor.^.s. I:~ a pr~ie~~ed e:xlbodirnent
both m and n a-e 1 in s:ructural io:-z!ula I and the com~o:~nds of the
invention have the st; L:crs:al fo-nLI3: 6   Vs'O OD/17 DD1 Q II 11'liere:n
V~x\Z Q t5: 15 February 2003 pcTwsg9; l ss.D ?~: iS S, Y tad Z a: ~ N, a.~d
R is OR' or 5R'. . In a pzrticLJzriy, pre~'.,a:ed e~~,~boc:r.:ent of the
cor; pouncs or s._rZCt'aral o.~ulz II, R~ 10 is -CI-I3, -CH_C:1;,
-C:LCH=CH3, -C`.I.'i:Ci'hC".1~:CIS~ Or -Cf'i,Cl3(CI-1~):. T're co:rpounds
of the pr ese:~t inveatioz (:.e., Fo_:nLlzs I znd II) a:e py-tiCLl~-ly
use:ul to induce analgesia by selective z?an:sm of the :.msc~r:nic h~i~
receptor. They a-a taefi:l both ;r. Z:ivo (e.?., for a':e ~ea~nent of pair.
in rnz:n:~zls, ~:efe.-zbJy h~.:mz:a, in need thereof 25 well 2s in vitro
(e.g., to s^~dy the role of r~LSCz.-inic M-~ receptors in biological 1~
pTOCeS5e5~. J3efinitior. s Exceat as otherwise e~;pressly indicated, the
foIlowi~g de~izitions zr a employed herein: The to ,~ all:~~l refers to a
saturated str.i~ht, o:zZohed, or cyclic (or z corabinati~r. ~0 L~t~:eof)
C,-C;o hydrocarbon aad speoii~cally incl;:des, but is not Ii:nited to,
methyl, e:.hyl, propyl, isopropyl, cycloprepyl:r:ethyl, cyclobut;'lnethyJ,
CLtyl, iso5utyl, t-butyl, p~otyl, 7   wo oo;tloot 15 February 2003
PCT/US99lI 8570 C}'Cl0pe:7tyl, 1SO,Deili,'i, rvLD~e:ll~%1) heXyl,
7SOI:~n)~i, Cl'ClOheXyl, J-:Tlethylpeniyl, ~ Cl ?ei::~'I~J'Ctyl)
~,Jw1?r'eti:ylbutyl, ii~r if I, t:rC;V'1, ilv^,'I, c'.nd deCyl. T~... 8S
LS.~. .....i.. r2.... np te:-.n IOV'er a.'kyI, ~ I1''~'', `'"S LO 2 C~ LO
C~ S?.t'.1.'c~..L~d $::,'".:~a'!L, vrc^~'lcle'j, o: cyclic (ia the case of
C~) hvd-oca.-bo.^., and saeci:ical:y includes, but is not Iir:.ited to, d
nevyi; e:hyl, propyl, isopropyl, b'.ayl, isobutyI, t-butyl)
CyCIOp.Opy~met::~~I, reat-:I, cyclopeniy'I) cycIobLtyimeLhyl, isopeniyl,
neopea:~~I, he}:yl, isohexyi, c~'ciozexyi, 3 



r^.etryipe: tyl, ?.''-'dinet;.yibl:;yl, :~nd';3-di:nethylbu y1. The te-n
alkyl~'~ina refers to ar. araiao ~:-oup that has an alkyl s'.:bstic.:eat.
Th a te,:n aiky:?yl refer s to a Cz to C,o str a? al-.~ or branched hydr o
ca: bo^ wi th at least 10 one rr:ple bond. the te:~r. lot~~e; alt:y;,yl
refers to a C_ to C6 ali;y^yl group, specincaIly including, but is not
1?:rated to, ace:~'leayi and a:opy.^,yl. The ter:,l a71 revers to pher.~~l,
substituted p:~ea~~l) or he:e:o~-5'1 (as further de~red below) wherein the
substitue.^.t is halo, alkyl, alkox;~, a?Lyltl:io, haloah~yl,
hydro~:yallyl, 15 alhexyalkyl, r~~ethylenedio;;y, cya.~o, C(O)(lower
alkyl), c.-bovy, CO_alkyl, ~ a~;,ide, ~-r~ino, alkyla;nino and
dialkylrniro, ar,d wherein L.~-~e y 1 coup c~^~ have up to 3 substiLue::~.
' Tae te.:n halo, as used herein, includes fiuoro, chioro, bromo, a:~d
iodo. T're :e.~n a-alhyl ; efers to a- aryl g:aup wiu'~ a.z alh~yl
substlt',:era. The terra alka:yl refers to an 2ik5~I group t.~:at hs w aryl
substiraent, including ber.~~l) 20 subs:inaed ben.z~'I, phenet:~yl or subs
tit'.?ted pheneti:~'1, wherein the subsiitue;?ts zre as defined for ayI
groups. :~ L'v.''o..toT-'.11$ ~T, C, Or ~. s   15 February 2003 WO QOil
IOQI PCT/US99/I85iD j.s a ' lVI us:~ ~ i~ ~ '' ~rn~~ Z:ai V2:'W~1^1. ' .o Z
l.. t,.:.'.1 ~1...~: OCy'C. , t' : OC' C 1 C, i 1..... 0 C ,. . .,' ~
Li..:' 0 i '1 :1 2 c~'cioSl:;~'I 1'.loi2lv su~S:aLa~~ i:1 t:!~ i::!V, ~~~
C."'.~ C; Iilu;C ~:~;C;Q2:Ot^5. ~:C.'_:':~1:S C. .a` r o ly;~ ; ~ -m I ':~~
tG ~ l:~Ci:~. :'i L:"C:lna:::w'~ v: W. v'7C~c': V'I. , ., r il r. .t~,C~
C.~~..5 i.:L l._, l.L Z.v .ie l 1.11. , ~..~ 1 i:r. t.~5 1l..':W:~~' G vl
~:.lV.~.:. Vi :Vii , .'.~ )...: :lv ~..~, .V.rr LG ~.1 G~.."t7aJlV W .1...;
~ `~ 0 1`~  ~ r' ~: y~..v 1.'. ,~: r ~ 1 . i ~ n 7.. V V i ~.~ L. i.ll.I
~r~ GL I .: t C~ a ~ . 1. :V 1 1.1 l.. G..l..:.r. V r ~Av:Ll~ I .l i 'W e,
ul.t 4. r 1.J1 la..~t.r..'~. Lv, L:::~~I, rrVi1C'.~~I, I~J='~W.~~iJI,
L:iG~~~I, I~W ::v'.r^C: ~I, 1-il~''rC'ly'~, ~~'~~~.-.,1.:~';,
W.i~~.~rLrt:rl~l, C'~L:::lv".~IS'i, :5:7t1'.:::".'tll~ll,
~C'.^CDtl:l...^.~'I, :SQLJV::.T.'JW: jI, ` 'i3vIV'1, ii7.~.~~'t,
ISC!I:doly'I r b~~z:-.^.id~~o;yl) p~:i.^.r'I, c~:Cc^..''rCI~~I, o~;=oIyl,
:.i:.~'.olvi, :SC:.Ii'~OIyI, I,?;j-~:'1:~.~.:.a.~Jlyl, 150Ora.Z01)'I, j ~"^
i 'I, ~ j .a.ZOI I, G.',:i:.'~J::.^.LrI, -'~':lt_'r'.1::~ I, ^;'-2.= .^.~'
, :1^0~!:;vl, D~'liL~':3I'..~..IIVI, ,: o ; . r . i , I ci 1~
C'll~uX2I:^vI, X=.:vl:lS'I, rV'DGXC'Itf:::l;'I, p:e:;3:w'I,
j-2:,'.CV'tR^.:il~'I, j_a~gL;~CiI~'l ~azolo~5^::c:i:yl, i: :idz~aIo~ ~'I
:ciny'I) zs:-: cl~~~; : ~^'liciayl, a~ d : J ra7o Ioay:;:-.lidi-yl. 1 ..^.G
i.,.: : p:?3 ::' 0~ I::G~~EillC J::Oil T'Ci~'S i0 c'.il Ci jP.IliC 0'
11:0.'i.'-.~1C :i:DL,.t}' Il.3t c=..-;e5 2 r~~=,ve c:3..-~ `':3 c~a be used
cs I:'le ,^.e~= :Ve p0:'.io:1 OL 2 S3it. I ~ The term "pharmaceutically
acceptable acid" refers to an organic or inorganic moiety that pan be
administarsd in association with a pharmaceutical agent, for example, as a
counterion in a salt. 1Ci t~~l "2.^.^.-''..^.r:0i'.?e:lC2i~V C.^~C.^..'.~
CO:T:~JOSi::0:1 Qi CC~:DO'.:iu'~ :.:.'.:5 t0 3 C0.^.:7C5i:i0^ 0:'
Co.'.170L:::3 t:l.3t IiICIL.".~S 8t L.'.St 9Ca c ~`' v.'~;cla OI ,a.
Sill=le C~~l'1L10:IICi Oi L~'1B CJi.7 ~o ~:.'.~. _0 i n,. t_. :. -,i~
c~~::_;i~ a r".. s to :~~ co,..~~_n.. ..,_ 'Z ' '^."'
D1:~.:::.2.Ce',ItIC.'-tiV ,,~' 'L'. ~  ' ' ''r ~ ' -' ""3 ~~ ~t l?Oi7 '
.-.'.:' '' 'l' re-iai~:'C 1 ~ a I~ --~ ^';~: o ' ~ ' i;t^'r~ a n-r ^~~,rj:
2:.1..:v..:. :C.. tG a ~ ~ . , ~ C_?..~ Oi i..'JW .:i.~ G'tl: C:~~' Oi .
...i. i.CI~, t.'1.. C~.. ~w... CiSsi^vS~3 ^~:..::1. 1 ..L..'. t~:~"v "~
iOQ.l.~" ir. S to COiT.130 :l S t t 2. i,.j7 t~ly L:...S: ~.~. ili S':VO v'
~ : Iv 



ti''~ ~7~'..: t Coi'.1','~~0'!:Id Q: t^_ .DtW'B IJ.i'.1'.:L'.C, io:
..C.,.^,v7~~, St7y' I:Y'.~'.:OI~'S~S 1:1 L~i00d. .'~s t!iCi.7'J`fl 9   C ,
1~'Q QOII i001 15 February 2003 PCT/US991I 6570 disctasiorl is p:ovided in
T. Hi~ucl:i c:~d '~'. Stella, "Pro-d^.:~s as Novel De;ivery Sys:e::a," `'OJ
1~ Oi ii:e .aa.C.S. S~'ii.aOSll:ii7 C~:'I~S) cnd 1~ .3I01'~V~~I;S'lvjG'
C'QJ'J'lPl'S :J7 .~1'I~~ :~25:~11, eU'. Edward B. P.oche) :..^.ze:iccr:
Ph2.-.-.-:cceu::c~l :.ssociation 2::d Per`a.^zo:I Przss, iSS i, bot^ o~
which=:e ine0rporated herein b~'rererence. Sythetic Scl~cmcs The fellov'in~
synthetic sclne:nes ::.LSLr2;~ how co;a~ourds according to the invera:ion
IO can be made. T hose skilled in the art u~iJJ be able to routinely
rnodiry c:~dJor adapt the IOi1044'1I1~ schemes to synthesi.-e 2n~J
COi.I~OLLrId Or Li'.~ lraVe:ati0n . Synthesis of 1-szaadarzantane-4-one
startin? material: ,,. p 1\ C Tos?~~IIC  J ~  \J H,N L? d-i O ,J Cii=O,
I==SO4 double Wa:anich N O I Synthesis of aza~.damnntanes froth 1
_5..zasdarnantane-:-one: CN Et~N i CO.Et a ~CO_~t 7 CN 10 H,, Pa'C..4cO:-~
i . W'O 00iII00I i5 February 2003 PCTN599lI 857D I. h~~OI~4e, iso": yl
nit.:ite 2. S=Cl= CO:~t J i~y.~ ,n lr Ci l:YLI. 1 r.~' 1' Y .S_~ HCI in
r,4eOH -S 



~:~~ j~;~: H:) ~a-c C1 ~I 4 T' ' ~.r.. ~ !l ~ Sti C1 CI 7 ,' ~ ' ~_S (;)
ROWa', ROh:, FiCl~l~'-~,~ ~r N sep~.-ate isoyers r.~CI~N~ 1I ` ' ~Ci~N iw.
(ii) IiCI iz T~SeO:-i ~GR C1 Oi'. SW (i) K,CO,, r'aS (ii) RHr . 1 SR ~ ~
S:t N S-'-`1 As descToed in ~'~e EX3Tl:TJIt'.S, l7Zf'Cr vllB :CiiOWI^a
cerpot:.-ids were made by tl:e foregoi.^.g schemes: II    15 February 2003
WO 00/1I001 Table I ~?:"~G'arr:ar;:erre Dcrivc:ives P CT/L1S 99i I 5~ i 0
,. HC1W I ~;-S v'\~ ~ ~N HCi~lr~ I; ~N Iv ~ ,'/ R S-?~T Cr;tpd ~ X Cmpd J R
1 Cmpd I R 9 I -0-me;.hy1 '?0 I -0-~~,~th~~I _~ ~I ~ _0_.^.ue:hyi IO I
-O-ethyl 22 -0-e:hyl 33 I -0-ethyl I9 I - .O-propyl 11 I -0-p-op}'1 _. I 13
I -0-propyl I3 1 -0-hu;yl 14 I -0-b~~:yl ,. ~ ~ 1S ' I -O-cycIopropyl:ne~"y
I 16 I -0-c~~clopropylne:l-.yl I7 ( -O-isob~.ar~l IS ~ -O-isobutyl 2~ I
-O-cyclopropylet~;~l i 2S -O-cyciop:ep;~Ietn_~-I 26 ~ -O-sec eut~~I 27 (
-O-sic tiun~l 2$ f S-prapyl 29 I -S-prop;rl . 30 , -~-ethyl 31 ! -s-r~sril
33 ~ -S-cycloprepylrne::~yl Synthesis of osadiaxaIe derii'atives it orn
1-:~zaa3amar:ane--4-one: Tosr~~IIC  i3 ok et ~1., ieteroc~~c!es 0 13, =43
(1979) ~'~ CN CST I?   wo aanlooi 95 February 2003 f'CTlL;S99/I85'Q ----CN
\, 0 F Svathesis of3-.~za:~ocad~man:3ne-9-one: Se.'.) HO't C: Gf.,
F:v:G':'CC1'CI2S 1~, J=i? (I9%~); S~~C:<3^y5 E!C~., Z'~:l'C.~:c',:~TOI: ~l,
.~1=r~ ~~Jnl ~)~ c:..rl~ Bt7v 2: G'l., ~~Cl'C E~iCI: J7, .'J! (1S`70;
c'.,^.G~ b'~~ el Gl., 1L'~Y~~GI'Ol. (~J, l~3~i 



5 ~~~/ /). . Ou OH 0 CH3CoH;SOiCI. PCC' Et N, DW CH,CI= ~' J N 3 . i,, . N.
I I ~ I H Ts Ts PP T S, benzene N Ts /Ts N 1. (HrCHy)CH(CH=B:)CO,C~H~ i 2.
H=O, EcOH 3. cone. HCIIAcO~: 0 H COOK ~ Ts N N Pb(OAc)4, LiC( DViF~.4c0i-i
I.Carc. HCliiiOAc 'C1 2. KO~i / O O I3   t , R'O OO/I 1001 Synthesis of
3-azanoradamnnrsne-9-one deri~~ari~~es: sa:ra:eac:icn 5e~~_ez:e ~ N_S Ir\~
:,s in seherc I N p , /~ ~~ h C1 39 40 15 February 2003 PCT/1,'S99/195 i 0
(i) RO-Na-) 30TI, N-S ." seaz-at; isoners ~'Cl:v'~`~ I r.jy _ HCI~N\ ~u
(ii) ~:Cl in MeO:i OR N ~ /` 0:~ S _ N, (i) Ef=CO~, :r'_STi (li) i~...~C
j'.'L/``I.N ~ ~/ S L'1C/,~T. tar ~ ~ N cR N i I cR .J S N ?able 3:
.4.enorcanman:cne Derfvc::ves _c i:CI~N~ Ij N HC1~N , R Ni I R S-N Cmpd I R
C; :pd J R 33 I -O-ethyl i ~ ~ f -O-ethyl 3~ I -O-propyl I 35 i -O-r;opyl
37 ~ -O-isehu:vl ( 38 ~ -O-isobutyt - ~' ~ -S-pr,PYl 1~   15 February 2003
w0 00l1IO01 Synthesis of3-azanora~amantane-6-one: See Bok e: ~?.,
i:e:erocyc:2s I3, =~3 (I979). 5 OH Oi CH~CoH~SO:C( 



Et~~l, D'~iF N H Ts PPTS, Lenzen .,. ~ N. Ts ,Ts N PhCH,CI Bu;Ni, IO% hO:i,
CH,L:IZ O . 0B:1 PC7"/LiS99II8~; 0 O PCC CH=Cl: Ts 1. H,C=C~~CHO ?. H,0 ,Ts
N O HO ~ /Ts I. N~HQ 2. IiH, Me:S, :~4eI MeS(S)CO . OBn ,Ts /Ts N N H=) Pd;
'C (10%) ~ 1. PCC EtOH ' 2. Br, OBa OH N cent. I-ICl AcOH W O
Alternatively, oae n :y enploy another si_nila: approach: BusSr:.~-I, Et~B
06H6 ,Ts wB r . 0 1~   15 February 2003 WO 00I11001 z~,~ ~ 1. TsCI, TP~.
DM= =. PCC) CH:Cf= OH Tcs~N`~ 1. H=C=C::C::O \~ 2. H,O Tos -, `\v~ O Oi
1C5~~ O PCTIL'S99iI85 i 0 P?TS,pyrTelib~z, btr~eae Ts:riz:~=I_ ~tO:r 0;?
.,Of h:,C~~H~,TsO:i, 1. PCC Tos~r,~ D~F Tos~,r~ 2. i3:. V 3. !:C~JAcO?
"'1'HTS \0 Sy-zthesis of 3-czarorad~.^~antane-6-(chlorot!~iadiazole): same
:e3c:ion seq~.:erce as in scheme 1 N Cl ,. r; O Syathesis of
~ahomoadamantsnes: (CH=O)". =_:OH iollew scc;etn: 1 aq. H;SO, N~ 



rc`lux O Ci`t CN (~c0),POCH,CN Hz. PdIC LAS N~~-i, DME ~~:eOH ~ reflex r. N
N~_~N 16   ' ' 15 February 2003 CVO 00/1 I001 PCTfU5991I 8570 _
Pharrnaceutical Corrlpositions, llIethods of Treatment, and
Ad,:Iirlistratian The COr:lpOl:.^.~S Cf i:l. 1W'e^tICi7 v'.:e uSe^,:1 aS
Cllvllile:2:C reCeyDr 2~O::lSiS 2::d p- r '~ e^lbOt~.:: , nt, I~':.,
CO:T,j70L:1LS of t:l.. . ~ tlOn 2Ct S.~eCi:Vely C1 tsle aP.t~ onists. In a
:eLe-e,. , '-: a = , 'r o rr~ i~ ^ T ^ 9n/1 T P C n ivfT c,.n:._1,:1
s,.a..ni~ r,".,.ptors a..d tl':er "by block p i: . r " ' ~ ~ o ~ L , -., '
~i ` ' 1 a L'1,- .Ir13:1S, e~L:1:12, C3:ll:.e, ~0~1i .. ,..:ld Oiler c.:ll:
alS, 2:m. 1.: p ueiCu :) m. ^:u'.1S1S, r,.,iT~..~.,., ~. .-. n:^ 4^ l,n
r-`C.~.-7 1". `rlr..; ; r.a;.,rT f0 i-.~ nat;~n S1 ~==a;..:"V ,.~,V,`,.,t
Of ~r.,~ Jlr:... ..~ L. V... p.a... b .. V V .. Lb4 L' ...... .~.-.. _ t..
r r . . . .. ...,.-:. . .. ~ .. ~~ rilOre OI tl:e above-identii:ed
CO:.'.JOundS er a pha.::Iaceu:ic_ll;' 2CCept2IJle d~:lVa:lV:. Or 5.it
thereof in a pha.~.Iace~.:;ioally acceptable car:-ier or diluent to reduce
I01;:13tio.^. of oxygen radicals. 'Tl:~ acti'v'e tna:~::a's cw-1 be
ac,:.i::islered l:y 2r,y app:opi:ate rolae, fer ex::.':Iple, orally,
p.^~'~1I~'.:~:lly, ~I;a:'4'W.POL'Sl~', L^.t:3d~.i..ally,
SLiDCIItc^.rlC'C'~jiy, Or t0~1C:11V, In lIQUIC, crea.Tn, gel er solid foal.
as used i:erein, the te,:n pha.inaCW:1C311y 3CCe~:3~1,, salts er co^;plexes
refers to sills or complexzs t'~_t : e;ain tae Cesir c3 b iological
activity of t:7e :.hove-i derltif ed compounds azd ex~~:ibit :::irlim2l
u..^.desired toxicological elects. Exa:lples of such salts include, but are
rot 11^lts.d tG 2.CId .^.ddlllGn S.21 t5 i0.^7 GC WIIh lilOr~~.TllC S.C1CS
~IO.' E.~'~'l~le, llyG:OC1110riC aCld, by drobros~ie zcid, sul''uric acid,
p:~Iespi'lorc acid, niliic acid, a^d the like), and salts fo.~:ned with
o:garic aCldS SLICK as acetic acid, oxalic acid, t~~a::c acid, s;ICCinic
acid, :nalic acid, 2SCOr'1?1C aCld, beIIZOIC 2Cld, ta:~IllC aCId, p3IZ0IC
2Cid, al=IZIC acid, p01~'~Flut'!.^,itC aCld, naphti:.al2::eSUlI0i11C aCld,
Il3~iai~IalenedauI:0::1C aC)d, ~^.a:d polv~.`alacturonic acid. Tne
cGr-:pourds can also be ad,:linistered as ph~,^laceuticallv acceptable
quaten=:v salts known ' I 0~ S1 a ~ ^; r, ~ ~ 1 ~ I ' w ., ~ r . '7 -I r.,
~ 't by those skit.,.,. i:l ~..e ~Z, whic~, spe,....c~..y i..c ude t::~
~u~.e::._:v a .a.OrliU~i1 Sc.l t of tile IGr^1L13 -IV'~ ~- Z-) Wherein IZ
IS ?lkyl Or veP~'I) a^d L 1$ 2 COU:':Ie::On, 1nC11:C1n5 C.':10:1de,
bror.^.ide, iocide, -O-alkyl, toluenesulo:late, ::leti-Iylsulfonate)
sulfo::a:e, p:'lesphste, or 17   15 February 2003 ~~'O GQ/I10G1
PCT!'CiS99/I65i4 ate ' :!~ ,~a~ ~'~, 1 ~~ ~ ~~r.~ ~lar ~..a~ a 3:0
C3:bOnViate ~ .1C!'1 c.S be:.ZO......, SuCCin...., 2:,t~_..., `I 'C'J.3.",
r.^.,~l~c.:.., rfl,~...,c) Ci.m...", I,.~tT aSCOrb2:e, beil:Oate,
Ci7luFi:'.103:-.^,, r"W::G~iov:e; be^''yl0a:~, 2_'1d CliJhenylaC.:P.t~~. l
lie aCtLVe Con:pOL;..ad Ii 11C1L~ed f.^. tfle p hai.^.laCeL:CiCaliy
aCC~pta''J~e Ca.::er Or ~11L~.'f:: 1:1 an ui:0ui.t 5LIf1CIeLa t0 GtellVer
t0 2 pat:enL 3 t:ler~'.~elalCal:y efrzctlve 2-'.TlOL:lt WlL.nOLt C C2L51nQ
Se:vC'~S toXiC efieCLS In the D2t:e:lv t:~.'_tOG~. :~ t;:e:e.ied dose Of
tile 2CLIVe CO.T:DOil::d for all of the above-,~,ention~d con di:ions is in
t>-~e r~^.~~ f:o~ about 0.01 to 3G0 mQ,~g, preferably 0.I to I00 r_.g'I:g
per day, fnere Q~nera'ly 0.~ to about ?~ r.'ig per kilo~'ran body weight of
tl:e recipient per day. A typical toplCal doss=a Will range ~o:~l 0.01-3ro
wt-'u~t i.'Z a suit_ble ea:-ri~:. Tl:e e:fective dosage ra.^~~ of the
pl:a,-:nace~,aicaliy a~aceptable de:ivatives 



0 ca.'z be calculated based or: the weight of ti:e parent cor::pound to be
celivered. ?f tile ', 1 op a  ^~ot ~ o tc n 1, deriva:ive ea:>.ibits
activity iz itse.f, i:r~ e~~ctve d~,s~~e c Z be es.i.:....e~ ,s shove
L,.ir.~ t..e weight of Lre de:ivative, or by o:.ierrle:.:~s hro:'I to
tl'lose sLiIIed in t?;e ~ ~. ?he ne:hods of the ir:ventioa comp:ise
administration to a ri_amn-~ai (preferably h~ular.~) su:i~rin~ Lori psin a
ph :.~:laceutical composition zcco=ding to tl:e invention in a:-1 5
z.:louat sufficient to alleviate the pain. The co :'lpouad is co:lvenientIy
administered is a:ly suit4ble unit dosage forr:z, lrlCludi~? but not
li:::ited to on a contsirir.~ I to 3000 rig, preferabl}' ~ to Q00 ~lg of
active ingredient per unit dosage foi~;':. ~ oral dosa^e ef I-500,
preferably 10-? ~ 0, more pr efer ably 2~-250 ~ g is usually co : v ei
e.^.:. Tne active in,~ ediezt s:'lould b a adn~_iristered to achieve peak
plasma cor~cen trations of ?0 tile active co::lpound ef about 0.001-30 u~i,
preferably about 0.01-10 1.:M. This may be ac>-jieved, for exa.-nple, by
tile intrave:lous i:liectioa of a solutie:: or fo.~.l~,:Ia:ioa o: the
active in;'re3ie,a, optionally i:l saline, or 2:~ aa~.leous rnediu::: er
administered as a bolus of the active i^~eCient. 1S   15 February 2003 CVO
00I1 I001 ocr~.-s9snss'o The conc~ntra:ien of active co:.:pol:nd i:I t.'^,e
e:~~ cor:posi:ie:a ~.vill de~ea~^,~. Q:1 3DSOy:O :) dl5t:'v7l.:tiOIl,
ln?.CtIVa=10n, 2..^.d eXCre:iOn r.2teS Cf t;e C;y ?S W'e'll aS OIe: f3C:C:S
kno',vn t this.. o. It is ,o be r.~. t cos a v ~ s ~.~:,1 21 v1 -v o '
S~III lrl t:l.. 2.r. ~ .~'! i':.'~.t L~ .'l~L:  .~o V'1:1' :tCI t severity
of tl:e co:,dit:e:l to be a:leviat~d. It is to be i;:l-1-:er Lnderstood
that for ale p`~ acel 7 S~J~~Ct) S~eCI:IC dosa_e r~gi.^.^.C nS SuOLIId be
.'.dJL:Std C'~Cr t:^ie aCC.?rvi:h t0 il'le I^uIVldt.'3I r?=d _n.d t>,e
rnr,Of~SSiC::ai y,.~n-^~ent n= t~~ r~^c~On 3~jmi7jclCr:n~ Or 5L'?PT.v;cjnp
t~P . 2..^.Ti.ini5tratlOn Cf the CQn:pOSjtlOnS, end Laat t.^.e
CGPCe^t:1t10n ri:^~'eS Set f0~_n. Iiereln 2'e CKe'.^,'!~JI2i J OuIV El.d a:
a not 1l^it.'.:1~..:'3 t0 1!:na Lh8 SCQDc.' Or f r2.C::C~ Cf the clalr;l~d
COrp051L10n. The active ill~redle:lt r.^.~y be ~d:niriste: ed at once~er
may be divided into a n!lrber cf s-:Ialler cores to be ,:drnnister ed at
varying i:!t~: gals of ti:r:e. w ~:3I CGfipt.SltlCnS 11'7,I I ~C.^.Cr 31IV
lI:CI::dC a~l 1^Crt d:jL'e7t Or 8n CC! JIe C.'.. i'ICr. ! neV nay be
enclosed in t:ela:in capsules or compressed into tablets. For the p~_rpose
of o-a.I therapeutic adrrinis:ra:ion, t;'le active co:'':= our.d can ce
iaecrporated with exci=Tents and used r a' r a , .~ l a ~ ~ ~ ,  "r y ! l v
'`n, ^i p p o in t.,e fo .. of t,.olea, troches, e. c~~s es. h~.
ce.a:c,.ll, co-npat'b.,. i..din= a~,.nts, an C~.~O: a(1JL:V2nt r:.atelial5
CC.'1 be included a5 p3:'t Of L110 COn?DCS!tl0n. , The tablets, pills,
capsl:Ies, t:oches and the like can contain any of the followi.^.Q i^~
edients, or compounds or" a si:rr:ilar nar.::e: s binder such as
~:Iicrocrystelline cellulose, gun tragacanth or gelatin; an e;,ci~i~rt
sue'.^. as starcI: or I_otos:, a dispers:.ng went s~=cIa as alginic acid,
Prirrogel, or corn s:3rch; a lubricant s~.:c', as rna~nesiu:n ster.rate or
S:erores; a ~lidart SLch as ColloldaI Si~lCOi1 d!OXlde; v S'.Ve~L,.^1P~
..,'_,_'C.^.t SLCi1 ?.$ SLCrOSe Or S2.CC113::C; C. a flavoring agent such
as peppe.~int, me::Iyl salicyla:e, or orar.~e fiavor:n`. W ?:ea 4~e dosa~e
unit forr. is a capsule, it can contain, in sedition to :.:aterial of tile
above type, a liquid e:.^er 5;1;:h a.., a fatty oil. In addition, dosage
u-lit for;~.s can ce stain va:~ous other r.Iaterials which 19  



15 February 2003 u~0 001I1001 PCT/L,~S99~185%0 nodi': t~, ysic~l f-o:-n o;
the do~a a unit) fo exa; a ca ' ' a 'c . a p:I - ~ r ..?1 . c ;inns of
st_~ar) s:'Im: c, er ente;~ a~ei t~. ' a ~rti~e --, I, '~gr-~ ,~ i alI ~
~~>> g~'L Or C~f::: J.q:IVC I:ICrCCf C...^. be T.. ~~ co...po 'nd or pr ...
sc~ t.c....y ~coe?t_ :,. "'' ^' rd c'.S 2 C'~ pCr:ent O i c'In eliXlr,
SLIS~eriS:C:I, Syi C:a, W.'":e.^, Cl:eWiP.a ~'L.i1 Cr ti:e lliKC.
~:~..at...5C2.~ ..i.. ,_ ,_ 3 S~' ~.1 ' ' '"CalOn t0 Lhe aCLIVe
fiOIr^Q'lnd5 SuCrCSe 2$ 2 5W..veit' i^ a_erit 1:..'7d A : p rn,.y cont_ia,
i.^. L4.. a ~ , .. C=r:a:.^ T"CSer4','~t:`.'C~ ~trP$ gad COlnri-,cry onri
tl.-,:nr5 ", ..~ . ~ .. , .. ' a ~ ~ t ~^I i na f~l~l. ' of . . a , ,~ ^1
Tc.e 2CLIVe CJ f`:pCl:rid Oi p:l...'.':c.C..l:.lv.~l.y aC., p v ..
de::V...,~~eS Ca S_l'S t.ereVl C~:1 ' t C ^ ' a =to =1 ''t t '' 'l t!'_
also be r.-.i~ced wi h 0th ; a~t.v rr ri s th.. do no impair the deslrec
~ctioz, or l7 S, c.ntii~ 5, 0th r C::.'_te:ial$ t:'::.t supple:uent tlC
GeSlred a:,tlOP. 5'N11 2S a:a: lOtlC ^ ~ r:21 a 2ntiin::alrl:n2:0.'1CS, ar
antiviral COTnpCl:ndS. COlLtiOi S Or 5'.1S'l7eaS10: S used f0:
p5r~.^,t~.^vl, Irl..`aderrc3l, S11'''JCL.t.7.^~CUS, 0: tv?p1C21 application
can include tile fJ110wIr!~ CO:i7p0iuraS: 3 Ste^le c::luC.^.t 5LCI1 25
w'a:el fOr ti JCC:.'OII, saline sclutie:l, i::xed oils, polyethylene
glycels, glycerine, propyle:7e glycol er other synthetic sol~~ents;
w.tibacterial 3~eltS SuCil as be:l.-yl alcohol or net:.yl pa:abens;
z~-aio~idanls such as i ascorbic acid or sodium bisnlfitc; ci7elatin`
agents s'_ch as ethylenedia:r:inetetraacetic acid; buffers s.ich as
acetates, citrates or phosphates a.-ld agents for the adjustme:7t ef
tonieity such as sodit::77 cl:Ioride e: dext< ose. Tile parental
preparatiot7 can be enclosed in a.:.ooules, disposable syringes or
r:7ultipIe dose vials ~:.ade of Mass or phstic. If administered
intravenotaly, preferred car:-iers are physiological saline or phospi=ate
buffered saline (PBS). in one er nbodi::7ent, the active co^pounds are
prepared wit ca.xiers th2t w111 protest the cc,:.gol:nd 2?air~5t rapid
elir.7i::ation ~-o,:l t7e body, suc'~ as a cont-o1i=d relesse
for7nulatior., i.^.cludir.~ inplaaa and micra~ncapsulated deiive.-y
sys:er^s. Biode~ adable, bioconpatible polymer s can be used, suci7 as
et?~~yle.^,e vin y 1 acetate, polyar:hyd:ides,   15 February 2003 WO
00/1I001 PCT,~JS99i185'0 _ peIy~Iyco!ic acid, coll~=~;:,
pol~,'o:~i~oes:~rs, a;:d pelylsct:c t:cic. Me:hocs for preparaticn cf S;iCh
fO.T.:uI.~.::^vt:S ~Y:II be ?.~,'J~rC:;t 20 Li'.OSC S~III~CI ti7 Ii'le
.1:'. T::2 Ii.~ier.c. S Cr: .:. 'I ^~5J bs obtaineu ccn:r:~:ciai:y ~.o~~:
.~l~a Co:pors:ion (CA) a::d Scios Nova (3a1;:::~ore, r ltOS0:I1P.~
SllS~CnS10n5 T,ay M1S0 )_'e p:l?~~:,3C~'~t:C.~.lly ?.CCCpt.35le COrW.'S.
T:1~SC r.'.d~r be C F:L~rCrCd c^.CCO:vl.^.n IO I:':~t^~OvS It.^.-t;lVI1 I0
LI7CS Se:lll.d 1:7 I::~ F..'I, I~.'',i ~.~2.Ii:plt, i..i C~~SC:aJ2d I:1
v.,cr. ;rF_t. :~~v. -~~r O~~.u i i ('~~'r.iC ::; ::ACC ^-.~:~'~ I':=.'-:.^.
i,v rPioro,rr in its C.^.:::'+~'~ ~'Cr , _ , ~"' o, lipl '^ r : 'l~i ,5 ,
rC'. '~' '' liy d:SSvilvin~ aD~rOC:Wi~ lly:d(S) (Such 2.S e.t~:.~I~.
~.SO:..e .Or^.':L...:.Or. :':1V be p a~.e~ stea:o;'I phospI:atidyl ethano;
a.-.-l:.ne, s:earoyl phosphatidyl choIine, ar~chado~'I phesphatidyI ~P) ^zd
cl:elest~ ol) in -~= i 'e + that is '~ evaperst:d, leavino behind a t'.:iz
cl:oli:." ~. r in an c. a.c so1` r,~ t:.er: illl^ OF d:I2.^. I:7Id OI:
,i.'12 Si.:rLa.Ce Ot the CC^i.1?..^.er. .'~-~:1 2C'JOLS 5011a1Ci1 OI L~?,
F.CI:V'e COIiITy'.~OL:lu Or IiS ri.0Ii0p1:05~1'S.''.te, d:pi'lOSl'J:'W:~,
c"::l~Or t::JhOSplia:e d2WV2tiV0$ 2.ie glen 



introduced i:ao tl:e cor:tainer. The C.~ru3:^W is t^~n S'vVuled by I:a.^.a
i0 Tr.C,' lipid r:!3terl~..I ::om the sides of the con:aiae: and to
disperse li, is aQr:e~s:~s, t;:~~reby fu:'r.Iin~ ti:e liposor.:aI
susperslarl. the ;;ollew'irg Exar~:~les ~e providod icr il:ust:ative
punases only and ~e net intended, r:or should they be cons:^~ed as
Ii:-~iti~~ the invention in any rr:a ~.ner. Those s'.;ilIed In Ille 2~
W'IlI C:O~iZCI3iC t~'l.~.e VanPalOr:S a:d r^Od:~ C3::OC$ Of the fOllOWirl~
LX3:?Ip~eS Cc3..'1 be nude wi~hout cxce~dirg the spirit cr scope of the
ir:ventio:I. E~~:'4~IPLES Example 1 Etl:i:l 2-(~-c=arricyclo f~.~.l.l <3, i
>~c=c-?-ylicer.~~)-?-cv ..~raecetate (3) A ni:~t',::e cf
6-(a~at-icycla[~.~.1.1 <.,7>Jdecaa:-3-one (B~cker and Fly nn) Svrtnssa
1993, 10S0) (I, 6.0 ~, 33 m.:lol), e:hyl cyanoac~tat~ (7.0 :rL, 66 .a::~ol)
t:rd tri~thyla.~I:iae (ti.9 2I   15 February 2003 ~i''O 00/I1001
PC'r/L~S99/I85'0 .^.:L, -~r9.S r.".:T.;Oi) V'2S i.."t.',~ ct ~0 C i0: .'.^
l:. Li"le L"llXlllr;. W'~s CGOIe~ t0 rOG^ i~i?:~7e.'a:L:.'e ~:ld 11 1 ~ `
or1 r ; ~'~ a 5~G1'.:L:Gn vv'~j w'ajlled wI:'1 W2t~i (~ ~ ~''.~0 L^.L ),
t,..tAe;le (350 rn..) w s , dd_,. to i.. eI_";. dried Gver N.~.P'aCO; z::d
ro:wapped. T>;e r.,J:due ~.v2s c;:ed on a hi-vac purr:c to aive'_ (4.5 ;,
J/O wi ~ 1D ? ` 7-11 D T brow;: oil, 5~'~) rich w~s us_d for cn.. next st p
without ~..:,1,.; pu:,alca::o.^.. Etarnple 2 ~~ ~yl ?-(.i-c=c;r:cyclc j3.3.
1. l <3, 7>Jaec-'-1~~)-?-ei'~,-rocce:cre (3) The truce prod'_ct Z (~.5 ;, 1
S.3 ^= lol) was daso'.ved i:l a'osolute e: ~-:ol (100 r~L ). ll:e SGLutlOn
W35 c'eg~sed by bubbling :~aon a:ld to it ws added gl=ci=1 acetic acid (5
lrT ) and Pc~~C ( 10%, 5 00 r.: a). The nixtur ~ w_s stia: ed urde: a
hydro~ ea a::::osphe: a ove-li sb t, f l:erect tl-a:ough a pad Gf celi:e,
ro:avapped and dr ied Ga ::i-vac p'.:rr:a to give t::~ ac~t~te saa of the
desi:~3 procuct. i ris residue was t~'~e:l is r^et:-lyle:~e crlorc~ (3G0
r..L ) zzd NaHCO~ sat. solution (1~0 mL ). Sep4.rated tl:e ergaric layer
arad w2shed it wi:.h Ni-IC03 sat. solution (150 r.LX3)) died over sociu;,z
s'.:lfa:e z.^.d rotav_pped to give 3 as a ye.low ciI (4.5 `) 99%). Example
3 3-(~-~-c-Z-c,~;lororr-:cycl old.~.l.l <3, 7>Jdec-?
yl)-~-ch!oro-I,Z,.i-rF::cdic_ole (~) Sodiun hydride (~00 mg, 60~0 oil
suspeasie:l) 10 ::l:301) ~ was addad to r.:e:h2noUetha:lol rraixt'.lre
(I:1, 15 rr.L ). n solution of 3 (2.5 g, 10 m .:ol) iz the s~~:le
.:.eti:aneL'eth~-lol mixture (2 mL) wa added and resultl:lg ruction
rZix~,:re Was stil-ed at rt fcr 30 nin. It was cooled to 0 C a:ld
is~oa.::yl nit:ite (1.5 r.:L, 11 mri01) was added to it. CtlL:ed fGr 1G
L^.la'1. Tl:e Solvent w2S refiiG'Jed Gia 2 rOta'vap 2:1d t:''ae re51d1:e
1t'3S 2'..'.oiu.")peC'~. wi:h adced toluene 3 times. T:ne resid~.:e was
dissolved irl Dar (5 mL), cooled to 0 C ~nd was acded to a cooled (0 C)
s0lu:ion ef S,CI= (?.~ maL , 3'J r.:IOI) is 2 r..L c` Dv:F dropwise T with
stirring. The m;atu:-~ was stir-.od at rt for ~8 h. the reactl0n was
quenched by addltlg ice 2?   ' ' 15 February 2003 SVO 00/I1001
PCTlU599/I&5i0  COid W:^.Ler (~0 I:llr). the reaction I:?lW.lr~ w'25
he..ted 2: ~ ~ C I'7r .~0 fi`1^.) i~litC':e..^i.) COOled t0 r end was
basiued Wi:i: L:c~ueoes 4V ?~'a0~: solu:io^. Tha rosv!:ine r.:ixru.-e
ext.-:cLed vita toluei:e (~ ~C 1 OOr^tL). 1 i..^, C.l..i:'Olned e.'CL:'CtS
~': .IP ''Si"~~d 'w ith bni.e 2.1d Cited 0~'e: 1V.~.~'lCCli. ~OIVe:?L Va'2S
r~;nOVc..'d Oii c^. r0:.3V7 and t ie reSiCl:e W'~S p255ed L^:0'1~'fl 3
SZ':.'.ll 1 COIL!::li. OI S:110 C~1, 2~:1:1::~ WlLf1 a^1:'10n12 SaLLlrated
L':a~L:1~:701 (5~'0~ 1:1 Chlt:rO:Or.il) t0 Oji:'.in ~ 



rnivn~r... . . Of ti''~ 1.5.^.:^.e''5 ~ Penn .,-r 7~/ 1 y,,~iCl~
CQ-tH:::='~ !'!'l:r!Qr i-~-~,`=ri=5 2.^d R'35 '....d .. . . ~.. . !, ~ . ~~
without ft_rLher pu-i;;ica:ion. Exa.~lple ~ 3-(.i-.4=atricnclo~3.3.1.1 <3,
i>J:sec-'wl)-~;-chloro-!,'.~-th:~cia=ole (S) Thernixture of i5one:s 4 (S00
m~, ?.7o n:.lol) rvas daselve~ in 50 nL of ethanol and t'.^.e.'resulting
so?ution :~'2S C~~a55ed 17y b'.lbb?ing ar;o :. Pd~C (300 rng, 10%) was
added and the reaction rni:ctu:e was shred uncle: hydre~e : at:r:osph~re
for 2 d. T!:e rnixtl::e was filtered th:ou~Iz celire and tl:e C3L21ySL was
was?~ed with rnethyle :e ch? o: ids containing 1 ~?'o ~T~:!or.:3 saturated
rnet:.a.^.O1 (?00 mL). The Illtrate WaS rOLavapred ti a residue '.~'?s
5u~~~eCtetl to r3di2.1 ch~omato~phy using a chrom3totron (oluert; ~,%
a.-r'~onia szLurate3 methanol 11:zetI:ylene Cr~Oiid~) to $iVe the rruXtur=
oI 150::1er5 ~. .~ pc3.~ Of 1:1i5 Ir`1\ture ~2S SepataLed 1r1L0 1LS TWO
components 6 a.-id 7 using .T-IPLC (C,s, i% acetoritrile in water - 0.1 % T
i=.4). T'ne pseudoasynrletry for these two cornponerts (`r' for 6 znd `s'
for 7) was assig;.ed using NOE difference and homonuelear proton COSY
e~pe::meas. T'ne rest of the ni~l~.:re d was ~'asolved in ?N aq. HCl is
nethanol (~ r^.L ) a:id was concentrated uncle, vacuum to give pa?e yellow
solid S (300 ng, 37~0). ?3   15 February 2003 WO 00;I1001 Example
PCTr'LS99/I85'r 0 3-(~ :-?_c:r:;:yc:o(3. ~.1. I <3, ~ >Jc'ec-?
;~!)--.'-c.'~or,:-1.3.:-;l:c.::e_o!es: Ge.nerc! prece~'ure Socit::n
a:I:oxde 'as .;lade by ad'ia~ ?~=`i (3~ .-.:=, 6G,'o oil sLSaens:c~, 0.9
rrrlol) 1:a0 CC.T..SpOnClil~ 010Q.`01 (J I:'1T ~ ~'la S:!^T:?. Tl':~
St::T:f;? Vv3S Cor.il:lied 2t :'t i0: ~0 Ii.it:. lnt' C hlOiDthladla?OlL Lf
(~D i:12, O.CS ^:.^.101) w^.S 2C~ed tJ ti.e reSLltl,~ 2.11COnlde 501i1tion
^u-ld rl.e .a.,.a:... : ...~ r~: n.;  ~Il -7l1 ~l-' n~`r n:n:,r 'T'".
Svl~r~nt tr4e ..a..-n~.ed .nr~a~ L..~r `V..rb`1V11 1...A`~..b wY L~7
J`::iv.J 4` V V-! v V v . . . ~ .. . . .. J .....V , 4.a4~a vacu:i`:l a:d
tiie residue was taken is met'.^.yle"e c;:Io=:de (20 nL), was'~ed ~'it;~
wa:er (? f~ 20 ml) wd brine (?~ mL ~, Ciled Over SOdil~:.l Cr.:bOr.?-to 2nd
rotavapped. The reSldtle WaS i!lLe:.,L~ -..al ~ ,-~,., - .a. .`~, ^e 5 ~ '~
.'- :.~. r ~ 1~~J oI: fl t:'.:OU~1 a S..m.l 0.,1L ~1 Oi S1110 'd i.. :~
:.15j.-C` ~ t0 r L~~ 1 c:L'oIT:3.o=T`.~ , C:1.0^ctofroi'1, el'ltirj W't j~/
^. ? aal:?ted IT.1~:M.2.'l0I In I-1'~ti:ylei:e Cl'i' :1 a i.'_11:10. 1 5
:O:~de G" reVeiSe phrse HPLC (YMC-pack ODS-AQ, 20X10 r~'1 LD., S-5 ~::~2;
mobile p:.ase Wa:er:aceton:r-iIe with 0.1 % T FA) to obtain the `r' and
t'.'le `s' isomers, which were t:eaLed w'iu7 rr:e:.'~aaolic HCI to give the
ce:~espoaci:l~ hy3rochlo.^'.de salts. Example 6 .i-(.i-c=a!ricyc:ef3.3.1.1
<3,7>Jc'ec-? ;v!)-.,".-7re:i:erv-l,?,5-:t;:cd:::=o!es (?D cr.~.~ZI) T~^.G''
?bOVe r~lC;ltiDT:ed ~e:':eral prOCVd'_re W'::S fDI~OWed tl5i:?~
I:'!e:1:3r1C1 2S t:`le 2100110I t0 give a crude .,:i~;ture of `r' al'ld `S'
15o.^.le:'S (1~ 1'.l0, J0 /o). :~ p:a't Of u'115 mli.`ure W-S LSe3 for
seYa:ation of the isoners on H?LC (water:acetonit,^.'1JS0:?0 w'it`1 0.1%
TFA) followed by conve:lion to their HCI salts to ;ive 0.~ r.:g of .0 and
1.3 :: ^ of 21. Example 7 3-(.;-c=a:r:cyc!c ji.~. 1. l <3, ; >Jdzc-=
,o!J--.'-e:hc: y-l,?, ~-rn;c a:c=v ler (?? crd ?3) The above rner:tioned
geaersl p-ocedure was fJliowed using et::anol as the alcehot to give a
crude .-;zixt'a:e of 'r' and `s' isomers (10 :n;, 50 .'). .'L par< of t'nis
n:ixr.:re Was used for T   15 February 2003 w0 00.110D1 PCT,'L~S99i 1 S~ :
0 sep~ra:ion of t':e iscT~e:s on ri: LC (v~a;er:ace;o.^.i;:;:e;'73:?5
~i:.'; O.I ,'o : F.4} iolIowed b :, 



C0.^.Vc'.'SiGil t0 '~'~e:: CI S~IiS IO ~'I're I.~ :'~? Of ~W:^i~ ~.Q i '~
Cf ~ ~. Example 8 3-(5-c=c:-:cva!oj3.3.1. I < 3, i>~~;==-= ,v j-T
ro~o~-,:-I,Z,S-tl::a,::c=ole (11 and I2) 5 i c~ above r-.:eraio:~ed gene^sI
procedure was fo?;oYVed Lsi.^.~ n-p:ooa:loI zs tl;e zlcol~ol to eive I1 (12
:^g) and 12 (6 ng. 7I,~o cc~bined for born 11 and I?). EYaIrpIe 9
3-(~-c=atricyclc j3.3.1.1 <3,7>J~:=c-? ~~.')-a-5u:o:.,~-l,?,~-!n:'c~ia=ale
(13 cnd 1:') 'I~~e 2bove mentioned gene: al procecure wss fo'.IOwed using
n-buta.-:ol as the alcohol 0 to give 13 (6 rI;) ~.d 1~ (3.5 m;, .3,%
co:nbi:!ed for bcth 13 a:~d I4). Exarlple IO 3-(3-a=c:ricyc loj3.3.1.1 <3,
7>Jdec-? ;vl)-=_(cyc!c~rooy!me:l:o:y)l,?,S-ti:ica:c=ol~ (1~ end 16) The
above mentioned general procedure was followed Lsla~ cyclop=opylr;.echanol
to give 1~ (3 mg) a..^.d I6 (3 r.~~, 16,% comb:;~ed for both IS and I6). a
EZarnple 11 3-(3-a=.a:ricy~c!o~3.3.1. I <.~,'>~de~-? ;~l)---(Z-met i:yl
;nropozy)-l. ~, S-thiad:ero!e (1 i crrd 1 S) T"r:e above :nentiened
ge.^.^.e: al proced~~r a W25 Iollowed us:n~ iso-bu~ar-of as tcle alcohol to
give I7 (4.6 m~) 2nd 1S (? n:g) 25% cor^bined for both 17 and 18). E~anple
1? a 3-(S-a_a:ricyciel3.3.1.1 <3. 7 >~c'ec-?
,u!)-~'-('cyc!ooro,:v!~:he..~.)-l.', S-ti:iac,':~o!es (24 and ZS) Tne above
mentioned general procedure ~,~as followed ~~sir,~ cycIop-opylethanoi as
;l:e alcohol to give ?4 (?.2 m~) a:ld ?5 (?.7 n :, 20% combined for both 2~
and ?6).   15 February 2003 Example I3 3-(5-~;,arricvclo~,3.3.1.1 <3,
7>Je'ec-Z:v!J--~-(I-me:Fyl propoxv~-I,?,~-thiadia~oles (?6and ~ 7~ The
above mentioned ge.^.er,J procedure wzs followed using ssc-butanol as the
alcohol to give Z6 (I .3 mg) znd 27 (2.4 mg, 15.'o combined for both 26
a.-~d 2'7]. Example I4 3-(d-Aaatrlcyclof3.3.1.1 <3) 7>Jdec-2
yl)-9-allylthio-l,2,5-rhiadia.-.oles: General procec.'ur e:
3-(5-.4zztricyclo[3.3.1.1<3,7>]dec-2-yI)-4-chlo:o-1,2,5-thiadiazole (8, 34
mg, O.II7 mrnoles) was co:nbi`-~cd with anhydrous potassium carbonate (I S
mg, 0.130 mmoIes) znd anhydrous sodium hydrogen sul~dc (8 mg, 0.142
mmoles). To this dry, air-free mixture IO under argon was addd anhydrous
dimethylforr:zamide (.~ mL). This mixture was stirred at room tempe: attic
a for 20 r.~inutes at which ti.ne TLC showed no remaining chlor othiadiasol
a (R~ 4.31, monitored on SiOz aaalyical plates using 10% A4eOH(hTH;)/CHCI;
}. At this time the mixture was cooled to 0C and to it was added
corresponding 1-bromoall:ane (0.40 mmoles). After stirring for 30 minutes
at 0C the mixture was evaporated and purified using I 5 coluaun
chromatography (neutral alumina; 1 % MeOH(NH3)/CHCI;) to yield the s and r
i50:r1erS. Example I~ 3- (~-.~Lar ricyclo~3.3.1.1 <3, 7>Jdec-2 ylJ-4
pror~y!thio-I ,2, 5-rhiadia_:oler (28 and 29J The above mentioned general
procedure v~~as followGi using 1-bromopropane as the 20 alkylbromide to
give 28 (7.5 mg), Z9 (4.2 m?, 33% combined for both 28 and 29) and I0 :ng
of the mixture of the tu~o. 26  



15 February 2003 Example I6 3-(.:-.~satrici~clej3.3.1.1<3,7>Jdec-Z
yI)-~-ezh~~lzhio-I,Z.S-thiadia:.cle (30) T2~e above mentioned generzl
p-ocedure ~~~u followed using 39 mg of fi and broraoethane zs the
aIL~~Ibro:nide to give 30 (4.8 mg l3.'). Examp3e 17 3 -(3 -.4=cz tricycl o
j3. 3.1. I <3, 7>Jdec-Z 3~l)-4-bu;~~lrhi o-I , Z) S-thiadia=ole (31) The
above mentioned gene:al procedure was followed using 36 mg of $ aad I
bromobu'~ane zs 4he al>`ylbromide to give 3I (2.6 mg 7%). Example I8 10
3-(.i :~:zatric~~clo j3,3. L 1 <3, 7>Jdec-Z
.>>I)-4-(cyclvpropylrrethyl)thio-I,Z,S-thiadia.:ole (3?) The above
mentioned ge.~erzl procedure was followed using 32 mg of 8 and
cyclopropylmethylbromide as the all:ylbromide to give 3Z (5.1 mg 15/).
Example I9 4-(3-p-atricyclo j3.3.1.0 <3, 7>Jnon-9
~~l)-3-chloro-I.Z,S-thiadiazole (40) 15 40 was s5a:hesized starting with 39
(see Bok et al., Heterocycles I2, 343 (1979); Speckamp et al., Tetrahedron
27, 3143 ( l 971 ); and B ok et cl., Tetrahedron 35) 267 ( 19 7 9); arid
Bok et al.) Tetrahedron 33, 787 (1977)) following the s~~nt<hetic scheme
sa~-ne as for the synthesis of 8 fi-om I. Example 20 20 4-(3-~:
atricycloj3.3.1.0<3, 7>Jnon-9 ~~I)-3-a!lo.~~~-I,Z,S-thiadia~oles: General
procedur a Sodium alkexide was made by adding NzH (15 mg, 60% oil
suspension, 0.4 n.moI) into corresponding alcohol (2 mL) with snrr:na. The
stirring was continued at rt for 3~ min. 27   15 February 2003 WO 00111001
PCTiUS99/18570 The C110rCti^.12v1220~e 4D ( ) 0 r:A~, 0.0= m,:.ol) was
add:d to the rCsL1i11:~,P. alkoxiee solution tad tl:e reaction i^lXillre
w'25 stir-ed `:: 6J-~0 C Over ^i= ,.I. :f:e SOlVe:lt l~'C5 re:I?0~'e'.~.
Lilde.' v3.,iJ '.'n c.i^.d tit eSit.L1 ~i':a a :1 1:l f.`: :,:~.Zi1 Cl ,  d
W ~ L ~ a r '~ a t2~ : a ' a 'llCi7de (~~ rl:~) '351:e '1!l: ~1'~:ef (~ .~'
.~.D ml) and b:Ine (2D r1L ), d-ie3 over sod:u:-.'1 c=rben ate znd
retavappea. The :esd~.:~ Was ~ lte:ed t' ^ a al ~~~ li ~ d then s '~je ^ to
reverse pl:a5e HPLC {y'MC-pack ODS IrLJL ~ ~ C L1`'Jt f S11 1.L C.l. LiV
Ct-J A ~ ^~n1'~ f1 T T1 1 f . L~1~ : ~ - :. '7 '.' /1 1 / TT" A 1 L..:~ '
.'1`) t'V.11 V ilLrl] 1.1J., S-J ).::~'1 ~ :11U~1:~ FJ~i~s..
~WC.~r.c:LGivi1.411~ 'r~i:.1 V.1 /0 1 r.-!) iV UV:G..1 tae `r' aI'ld Ll'le
`S' 15v^.:,:er5, Which Were t=ed:ed ~~':L11 ::?ei~':~:1v11C ~:Cl t0 ~:Ve
i~~ CO::eSpOnGl:1? hydroc:,loride sa:ts. Example ?I D
4-(3-,~:ctricvcloj3.3.1.0<3,7>Jr,or:-9 y)-3-~:%:o~~-l,?,5-tl:ica':'~=oles
(33 crd 3;) Tl:'e above nertioncd Se.^leral p-ecedure was followed u5in~
etl:a::ol as t:e alcohol to give ~3 (1.1 ~~) .-ld 3.~ (0.9 rn`, 19.3%
col::bined yield). Exsrnple ?? 4-(3-,?~ctr:cvclo j3.3. ~.0<~, 7>Jrzcn-9
yl)-3 ~ropyloxv-!,?. ~-f i:icd:a=o!es (~ .i cnd 3~) 5 T-ne above mentioned
general procedura was followed using propanol as the alcohol to . 



give 3~ (?.93 mg) a.~d 36 (?.11 n?,-".7% combined yield). Example?3
4-(?-.4:atric>>cloj3.3.1.0<~,7>Jron-931)-3-iscburyl~.ry-1,3,S-thiaaic=oles
(3i cnd 3s) Tl^~e above mentioned ~ene:al procedure was follo~~'ed ~.airQ
butanol as tile alcohol to J give 37 (2.~ 1 ng) and 3S (1.65 r-lg) =7.'
cetnb?: ed yield). ~s   ' ' 15 February 2003 CVO 00!1100I PCT,rCiS99i1 SS ~
0 Example 24 T~:l ~?itk as5.:y 11't8 tail I~lCIi 2SS~~ iS .,'. tOl:i:n0aly
LSed ~^.:li.'."7=1 TOL~tI OI 2.^.S~jeSi3. li i.5 F. St :1`e^I ^, ,z ~ ~ ~a
n~ t -n 'ra en~yh ~ss~y ss:.'.-i n,_t Oi.,iS,eS (e., ,..c:ph:..,.) s o'w
,.:tivi:v in this nedel; whereas t'.:e :lo:: .StPr~:u.-. ' ~~ T ^ L i~ ~
-1^e :e IIi~..~.t:'~~.,".. at a^tli^~~ :.::::n:aories (~S..D s) such ~s
hLa.~: n a i::e as such, it is a LSCE-:i G~~~V ~y ~ rp ~ - nc L ~~: " ,; ~
~ a .~5 r ' - r J ~:TI t 1' lli CSt:`:.il..~ t.:e i.aii:~~ Ji u'v Z, Cvi ~
"vi.:r :'vr tr:e t: uuT:cr:t 'v: o ,off s,.~ ~. a and ch: uric ~~ir..
Fenale CD-1 :.;ice, w'ei~hi:~~ 2C-30 grarr:s u~e:e obtai:7ed -on Ci:a.-les
Rive: labo:ator:es (~'v'il~li^~tor., l~~.A, C15?.). A co;:l::iercially
available tail-~!ick a:'alaesia peter 1 was used (WoC'el TF-5 .Anal;esia
Meter, E:adie I~lst^~-ler.t Co., Maidens, Virgir.:a). Tl:e radi.--.~^.t
heat source was set s:~th that con of mice had a tail-r~ic~ latency o: 2-~
setonc's. A 10-secer:d cut-oi-': ti...:e was ~,a~d as the :naxi::lu=:1
latency to avoid d:r:age to t:~e .::ice tails. The latency of esth rr:ouse
(a .:~eaz oi- t.vo separ~te test results fo: each tir-e-poi::t), u~as
obtained to 0 (irrl::lediately prior to des;nQ), 5, 15, 30) and 60 rnia.
tir..e-points ai=.er i:ljectio:I Of COrnrDLAdS and the % l~':a.Yi:T7L:"~
;?0551b18 ~IIe:.t (io 1~''~1~~) 1~':5 CO1C',:lSfe~ bV L51:1 111e
f17a1:a:IL, ~% IVlhF = ~(D05t~j~ Lj l3tenC~J - DreG~'rL' j late.TlCV) =
(CLItOiI tl':le - pi edr~? latei~Cy)~ X I 00. T 1-,e res'.:lts ar a
presented i;z Table 1, in~~ra. Scoring of Salivation: the salivation was
noted by close visual irspe:.tion of 11'7e 2^1:1.21'S r.^.011111 a."ld waS
SCO:ed FICCOrd:nJ t0 t178 r0~10'~~.'li j SCF.Ie: ~, n0 S!~'Il Of S,all'3
V,'llhlil a:7lrn?_1'S ^74L117; l, eYide:lCe Cf S.-^.11'.1 1:1 v.'7:I
:'0.1'S T"IOL:tI:, 1.1;1t .^.o!7e en a.'111 :n'...1's !n'.1:11 e; 217d ~,
ev:deaCe Of 5ali~'a In a::irlial'S 1'1D'~L~7 ? ~d en arirr.Ci'S T."ILZZIe.
EaC1-1 2I?1.^.'lal 'V'2.$ SCO:-~ 2t ~, 15, 30 and 60 rain time points a~:e;
lnjeCtlDr1 Oi COIn~ OLiildS. E0lry TeIi:~erature: .%.t a.'7;.ie.nt
teTDer~tLre, 0 tem~eiCr..'re probe (11',7e 1 'Pne::7zoco~!ple
The.-.~orneter, BAT-10; :'?7ysite:T:p Iac., Clif;on) NJ) was 1:75e:;2v 1.0
c:.l i: to 39   ' ' 15 February 2003 PCTIi.'S99'18570 O 00I1 i 00I rite
rectum of mice to r-:easure thei- core t=n:peran:re and recorded at 0
{before e_=ag as a cor.~trol Ease!ine), 10, 35 and S5 ::.ir: a::er it
jection of co.:~Your:cs. Sedation: Seration was ro:ed by close vis~.:zl i;
.spection Gf the a::ir: al. Example ?~ 5 5inc:rg a cloned Iz:~mur.,~f~
n.lCJ:~s e~are~s~d ir. C '0-hl ce"s T:e foliowina p:otocoI was used to
deter: bir:dir~~ to cloned i:liaaJ~r1 !~f= .:..4CI-:Es expressed in CHO-1~1
cells. A rr:e.^.:brare p:ep=-ation ws r,:aae L:om CHO-h1 cells expressing
l:ur:z=n I~~ r.~~.Ch.~,s. AliquGts of tnc wbrane were stored at -70C t:ntil
t'Zatved o:i the d=y o. assay. For 



' ~T3T'P, p '-p T '1 ~ ~ .^.~:OXI.i~ : ly 20 ~.:' D: prOte::!) t^?.5 each
assay, CHO-:~1 M~ re.:.,. re ara.io~ a:., a irtcuba:ed tti tl7 tCSt
CGT-:DOL^d ~^..~r ~.5 i:M 3~:-t^,XOL=:r70.^.^ ~ It'1 l,D LPG.^.:, rt'i-?~)
1:1 ~ ~ I .~ h'EPES buffer, pH 7 in a.^. assay vole^. of 200 ~:1. assays
were incuba:ed is 96-well polyproaylene pates for 40 ?:inures at room
ten:pe.-a:~r~. ?~Terspeci is bi:~di? vt~as dete:nir:ed in sa:-r:pies
ir.c~,:ba:~d i.^, pa:allel iz the aresence of 1 D ~M a:ropine (Sid a)
instead i of test compound. The inci_ba:ions were t~-.ni,ated by rapid
vacuu::: f~l:ra!ioa usiag a Packard p?a:e harvester t>,.rouga 9o-well
'Jv'hatr::an Gi=JB rlter plates presoaked in O.f,% poly ethyleniraine. The
riper plate was washed rapidly fot:r tines t~iu'~ 0.3 r.:l a?iquots of
water. The platy was dried by placir.~ t:ncer a heat l~~:p for d minutes. T
l:e plate w~ counted >~s:.'~g a Paci`r.rd scintillation counter af:er
addition. of 3S ~1 Wicrosci.^~t 20 scintillation r'luid. Data were
anal~.~~ed by nonlinear r erression a^a?ysis. Res',:Its i:on ti:is ssay a:e
esed to shcw I_te abili:y or cor,:peuncs of t~:a invention to bind to th a
zgonist bindin= site of the ^:escuri.^.ic 1~~4 reenter. Co:rpo~.::~ds
t~W~ch bind to tl:a 30   15 February 2003 wo o~mflol PCT/1J599 `185 % 0
site i;av:e speci:~c utility i : t::e tre:.t:;:ea of p2in, scaizopl::er.lC
CiSOfC'e.'S 2^d COQiIIt:VC; cao:~e~; s~~ch as AD. Tale 3  C d
Tail-FlickSlde Efieet Profile at ED;o Dose Hu;r:a~'~I~ inrnpSaitr,.,
,^~"_=~ L.Lso v..~n~ SalivatiaaI  ~ Scda:ion~ I~iypothcr.^.~ia
(oC~Cr~O->11 ~.s5sy (n~~i: ~~ ----9I HCII > 15~ ---~ 5.5z o~ xCl' _ ~.s~ -~
- -~ -~ o.~s1?! HCl~.51 1.0I Sligo` I.GI 0.741J ~~ lr~~--z~~ HCI~ >l o
!l.o~ sl:?rtI ~.0~ 3.s16 ~HCl l1.t I1.6' Sedatica~ 1.5 !W.:13 ~HCI ~>5 I0
'~o sedation I0 I_19 ~_ - ~T ~- - ~- . ~. _ ~10- 'HCl~ ~~ __ -~ 1- ,- 0 .
~~;o sedation ~~. 0 ~5.9Z3 ~:iCl iI.~ I0.4 ~No sedation ~0.5 I0.=525 IHCl
~~.5 - _ _~-1.~ ~Blight ~1.5 I-27- ~F.CI ~>; ~-~~--- ~-~o sed~:ioa ~0
,1.55l~e:y 5iilla ~Q.~ ~-J~ ~- ~--- ~.j _ ~~,~ ~se'L~Gt:~:l ~1 ~-3I ~~0.3~
_ O.o ~No seeation I0 ~.5? ~~<11.~' ~_Sydatien ~~' ~-:Ci ~- >~ __-_4.535
~iTCl ~>j -_-_ 31   wo oon~ooi 'e Clairn: 1. An azacyclic tirg systems
having the formula I zQ ~CHz)n R ~ Iv CHz)m R' , I 15 February 2003
PCTJUS99/18570 includinJ geometrical isomers, enantiomers, diastereomers,
racernates, acid addition salts, salts thereof with a pharmaceutically
acceptable acid, and prodrugs t1'~er eot; :herein 



Q t5 Y~X~Z . Y~~X ~~~'~~Z R R R , , , . ~ /_R Z R Z R X , ~ . , W=Y ~V~ ,W,
~, i ~Y''~ j~ ~~~ ~ or V \ ~~Z ~Z R J _Z R , R. , 3t is -CHz-, -NH-, -O- or
-S-; V, W, Y and Z independently are CH or N; n and m independently are 0,
1, 2, 3 or 4; R~ and R` are at any position on the azacyclic ring;
including the point of attachrnent of the heterocycle Q, and independently
are hydrogen, -OH) halogen, -'\TH,, carboxy, straight or branched
C,.,o-alkyl, C,.,o alkenyl, or C,.,o alkynyl, straight or branched C,.   15
February 2003 WO Do/11001 PCTIL'S99/18~'4 Side Effeci Psoile at EDso Dose
Human :~L~ inT~iI-Flick essa CHO FiICmpdSalty - :EDso
(rnolk?)H`'Pothe:nia(n'_1~Z)S:.~li,~ationSeds:ion(~C)~8 ~uC~ ~~-_S:datiea
I2 I_ 3?   y wo ooniooi 15 February 2003 PCT/U599/18570 ,a-alkoxy, or
straight or branched C,_,o-alkyl substituted with -OH, -CN, -CHO, -OH,
OR', -SR', -NH:, -NHR', -NR'R, -N'0:, -SOR', -SO:R', -COR', -CO:R', -CONH:,
CONHR', -CO?~R'R, or -C:a=NOR'; or P,' and RZ independently ar a phenyl,
phenoxy, be:~: oyl, ber:zyl or benzyoxycarbonyl, each of which are
unsubstitu:ed or substituted with halogen, -CN, C,.,o-alkyl, C,.,o-alkoxy,
or C,.,o-alkylthio; R is hydrogen, halogen, -CN, -CHO, -OH, -OR', -SR',
-TVTH,, -1~THR', -NR'R, -'10i,  SOR') -SO;R') -COR', -CO,R', -CO'~~H,,
-COIrTI:TR') -CO1~'R'R, or -CH=NOR'; or R is phenyl) phenoxy, benzoyl,
ben~.-yl or be~-~zyloxycarbon5~l, each of which are unsubstituted or
substituted with halogen., -CN, C,.,s-alkyl, C,_,o a:l.:oxy, or C,.,o ' '
alkylthio; or R is a S or 6 me:nbered saturated, partly saturated or
aromatic heterocyclic ring containing one to three heteroatoms; and R' .nd
R independently are straight, bunched, or cyclic C,-,s-alh-yl, Cz_;
s-alkenyl, C=.,s-alhynyl, or combinations thereof, or R' and R
independently are phenyl, phenoxy) benzoyl, benryl or benzyloxycarbonyl
groups, each of which are unsubstituted or substituted with H, halogen,
-CN, C,.,s-alkyl, C,.,o-alkoxy, C,.,o-allcylthio, or aryl; or 



R' a`-td R' independently are 5 or 6 membered sar,:rated, partly saturated
or aromatic heterocyclic rings containing one to three heteroatoms.   W 0
00/1 I 00I 15 February 2003 PCT/US99II8570 2. The compound according to
claim I, wherein m and n both are 1 and having the structural fomula: N Q
II wherein Q 15: R X is S, "Y and Z a: a I`', and R is OR' or SR'. 3. The
compound according to claim 2, wherein R' is -CHI, -CH,CH3, -CH=CH~CH3 or
-CHzCH(CH~):. 4. The compound according to claim 1 selected from the gr oup
consisting of a) Ethyl 2-(~-a: atricyclo[3.3.1. I
<3,7>]dec-2-ylidene)-2-cyanoacetate; b) Ethyl 2-(5-azat.~icyclo[3.3.1.1
<3,7>]dec-2-yI)-2-cyazoacetate; c) 3-{5-Aza-2-chlorotricyclo[3.3.1.1<3,
7>]dec-2-yl)-4-chloro-I,2,5-thiadia.~ole; d) 3-(5 :Azat: icyclo[3.3.1.1<3,
i>ldec-2-yl)-4-chloro-1,2,5-thiadi~zoie; 35   r e)
3-(5-azatricyclo[3.3.1.1<3,7>]dec-2-yl)-4-methoxy-l,2,5-thiadiazoIe; f)
3-(5-azatric~~clo[3.3.1.J<3,7>]dec-2-~~l)-~-ethoa:y-1,2,5-z1'tiadiazole; g)
3-(5-azatricyclo[3.3.1.1<3,7>]dec-2-~~1)-4-propo~;5~-1,2,5-:hiadiazole; h)
3-(5-zzatric5~clo[3.3.1.1<3,7>]dec-2-yl)-4-butoxy-1,2,5-thiadiazole; 15
February 2003 i)
3-(5-a:at:icycloj3.3.1.:<3,7>]dec-2-yl)-4--(cyclopropyl:ne;no~:5~)l,Z,S'u
ia.dlazOle) 4nd j) 3-(5-aza.tricyclo[3.3.1.1<3,7>]dec-2-yl)-4-(2-me;
h31-p:~po~:y)-l,2,5-thiadiazolc. 3-(~-azatric5~clo[3.3.1.1
<3.7>]dec-2-yl)-4-propylthio-1,2,5-thiadiazole. 6. A pha.-maceuticzl
composition comp:-ising a canpound according to claim 1 aad a
pha.-maceutically accep~able carzer. 7. A pha~nnaceuticzl composition
comprising a compound according to claim 2 aad a pha.~xnaceuticzlly
acceptable ca..-rier. A pha~~naceutical compositioa coh;prising a compound
according to claim 3 'and a plta~znaceutically acceptable cagier. 9. A
pharmaceutical composition comprising a corzpound according to claim 4 and
a phaznaceutically acceptable carrier. l0. ,~ phannaceutical composition
comprising the compound according to claim 5 atyd a pharmaceuticall~~
acceptable carrier. 36   w ! ` 15 February 2003 11. Use of a composition
according to claim 6 for the manufacture of a medicaanent for the treatment
of pain. 13. Use of a composition according to claim 7 for the manufacture
ef a medicament for the J u~eatment of pail. 



l;. t~se of a composition according to claim S for the ma~~ufacture of a
medicament for the treatment of pain. 10 1~. Use of a composition according
to claim 9 for the manufacture of a medicament for the treatment of pain.
l5. Use of a composition according to claim l0 for the manufacture of a
medicament for the tream~ent of pain. 37 .A{ .A .AF.A@Y.Afh.A@3.A,{%.AS.AA
.Aa.AyF9.A..Af3?.A@l.A@.A@{3E.Af3.A{r.AFe.AR.Al?.A[.A,hF?.A.A.AYl.A
Y.Ayar.AF2.A.A03.Aull.A&.AY.A.AY.A1:8<45 C
8<8<(<8#.#.<<<0<~|<?``p?pp888?00~88888808000~0000008?8x|~~>~7???|?x80>???>?
??|?????><|?`??>>>|?`0pp>p|p|ppp0pppppp?pp?8>8>?8>?8x8888?8<<`??????<<80>80
>8x<8x<8x<8x<xx<xx<pxxx8<<<<<888<8<<<<<<<<><<<<<x?>>>>x???0p?1e+9>S}wrlgb]X
S]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]ca]ca]ca]caV]ca]ca]c^a]caU]ca]ca $K#  ; I   (DLRo;
bzupkf`[Vc]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]c:a]c:a]ca
]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!'8<Ngw/ISZt<fi
&0{upkfa\Wkf`[Vc]]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]caV]ca]ca]ca]
ca]ca]ca]caV]ca]ca]caV]ca]caV]ca]caV]ca]caV]ca 07uR)
^}VYu|wrmhc^Ykf`[Vc]]]ca]ca]ca]ca]ca]ca]ca]caV]ca]caU]ca]caU]ca]caU]ca]ca]c
a]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca
F{5q|>osjs\{vqlgb]Xkf`[Vc]]]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]ca]ca]c^a]ca]ca
]caV]ca]caV]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca
E!`!!!!"J""""""""
#A#Q#######$$$$$$$zupkfa[Vc]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caU]ca]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca!$$$$$$$$%%%)&:&F&U&
&'*'''((((((D)G))*d**+|wqlgb]Xkfa[Vc]]ca]ca]ca]ca]caU]ca]ca]caU]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]caU]ca]caU]ca]caU]ca
++,a,,,*-/->-@-C-N-T-Z-k-t-{-a.//////O0W0r1w11112W2v2~ytoje`[Vc]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]c^a]ca]caV]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca!v222?3}333344444]555E66667R777[8\8f8v8888888ztoje_Yje`[Vc]
cV]caU]ca]ca]ca]c
aU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]ca 88999a999999:[::::::o;
;;;J<L<q<<<<<<<{upje_YTztoje_Yje`[]caU]caU]ca]caU]ca]caU]ca]caU]caU]c a
UV]c aU]c aU]c a]c aU]c a]c aU]c aU]c aU]c
aU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca
UV]ca<==i=t===K>>>>??:@@@A3A6AZAAAAAB&B(B0BtByBBBB{vpke`ZUje`[]]caV]ca]caU]
ca]caU]ca]ca]ca]caV]ca]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]c
a]caV]caU]ca]caU]ca BCC"C1CBCRCCCDD$D)DDDDDD'E*EEE FFF*F5F7F;
FYF_FFFF~ytoje`[U]U]ca]ca]ca]ca]ca]c4a]ca]ca]c*a]ca]ca]ca]ca]ca]ca]ca]ca]ca
]caV]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]caU]ca]ca]ca!FFFFFFFFFFFG1G3G9G?GBGSGU
GZGhGkGGGGGGGGGGG"H|wqlfa[Vje`[U]U]caV]ca]ca]c^a]caV]ca]ca]ca]ca]ca]ca]ca]c
a]caU]c a]ca]caV]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]caU]caU]ca
"H%HVHjHyHHHHHHHHHHHI'INIYI_I~IK.KJKKKKKKKKKK~xsmhc^YTje`[]ca]ca]ca]ca]caV]
ca]ca]c^a]ca]ca]c a]ca]caU]ca]ca]ca]caV]ca]ca]ca]ca]caD&]ca]ca]ca]caU]ca
UV]caU]ca]ca]ca]ca KLLLL=LQLkL~LLLLLLMMMM#M&M(M-M4M6M;
MKMPMoMMMMMytoje`[VQhc^]ca]ca]ca]ca]ca]c>a]ca]ca]c^a]ca]c^a]caU]ca]ca]caU]c
aU]ca UV]caU]ca UV]caU]ca UV]ca UV]caU]ca
UV]caU]ca]ca]ca]ca]ca]caMMMMMMNN#N1NNNNNNNO/ODOXOvOxOOOOOOOOOOOO}wrmgb\Wca]
]caV]ca]caV]ca]ca]caV]ca]ca]caU]caU]c a]c aU]c
a]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]c a]ca]ca]c^a]ca]ca]ca]ca
ObPqPsPyPPPPPPPPPPPPQQ
Q,QSQWQ\QnQtQ~QQQQQQQR#R}xsnid_ZUa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]c^a]caV]ca]ca]ca]caU]ca]ca]ca]c^a]ca]ca!#R]RnRsRzRR
RRRRRRSSSS4SFSnSrSSSSS
TT,TcTkTsTuTTT~ytoid^Yid_ZUa]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c
^a]ca]ca]ca]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca TTTTTTTT5UUVV
V-V/V1VuVWWWWW9W;
WzWWWWWWWWWzuojd_YTid_Z]caU]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]c
a]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]cPa]ca WWWX
X"XHXXY~YYYYZ9[[[\\\\\\\\#]2]5]B]F]O]Q]T]|vqkf`[Uid_Z]U]ca]caU]ca]caU]ca]ca
U]ca]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
]ca]caU]ca
T]W][]]]`]]]]2^^^^^^w__A``asaa9bbbccccc*dddLe}wrmhc^Yid_Z]U]c]ca]ca]ca]ca]c
a]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]caU]ca]caU
]ca]caU]ca]ca
LeeeWffgggggggh!hhhhhhhii~iiKjj)k4kAkKkLkkk7lzuojd_ZU]]ca]ca]ca]c^a]caU]ca]
ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca!7lllm mmmmm-mmm5nnnbo|oo5ppq qq9qqqqrNrr6sPsUs}xsnid_Yjd_ZU]]caU]c
a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca
U]ca]caU]ca]caU]ca]ca]ca
UsWsYs^ssssssssss<tEtJtntt/uauu5vvvbww%xlxxx5ynyty|wrmhc^Xjd_ZU]]cV]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]c a]c aU]c 



a]c aU]c a]c aU]c a]c a]ca]c aU]c a]c a tyyyOz`z|zzZ{{|||| }}}}$}1}4};
}?}B}F}L}p}x}}}~~~e|wrmhc^Yjd_ZU]]cV]ca]ca]ca]ca]ca]ca]ca]ca]c aU]c a]c
aU]c a]c aU]c a]c aU]c a]c a]caU]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
e8Eh]f0:ky{~xsmhb]Xjd_ZU]]c]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]c
a]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca
0@Ky>DYuJ$(+KW5:R}xsmhc]Xjd_ZU]]c]caU]ca]ca]caV]ca]ca]caU]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]caV]ca
RJ=A[]~J_{vpkf`[Vmhc]Xjd_ZU]]]ca]caU]ca]ca]ca]c^a]ca]caV]ca]caU]c a]c aU]c
a U]c ^aU]c a UV]c aV]c aU]c a]c aU]c
a]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca_Q[":DdfizWaalht{vqkfa\Vjd_ZU]]V]ca]ca]c
a]caV]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]c aU]c
a]ca]caV]ca]ca]ca]ca]ca]caV]ca V]c^aV]ca]ca]ca]ca]ca
(o}F\->?S[fq}xsnid^Yjd_ZU]]V]]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]c
a]ca]caV]ca]ca]ca]ca]caV]ca]ca]ca]caU]ca]caV]ca]ca]ca]ca | UFs<
09Qj~|vqkfa[Vjd_ZU]]]caV]ca]ca]caV]ca]caV]ca]ca]caV]ca]caV]ca]ca]ca]caV]ca]
ca]caV]ca]ca]caV]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca
t%6BQUi$*-jtv.6}xrmgb\Ujd_ZU] UV]c aU]c a]c aU]c a]c aU]c a]c aU]c aU]c a]c
aU]c a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca
6T-198(, {vqkf`[Ujd_ZU]U]c 



a]c aU]c a]caU]ca]ca]ca]caV]ca]ca]ca]c
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