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TETRAHYDROQUI NOLI NES, SYNTHESI S THERECF, AND

| NTERMEDI ATES THERETO CROSS- REFERENCE TO RELATED
WARRZE3G9 ONS [ 0001] This application clai ns pPCDUS1096/040576

to United States provisional patent application seri al

rrble 60/ l-?’7 6%5, filed October 17, 2005, the

ent i rRRKCALIPAN RELIEF GOMBOSITHONSIIF N, a3 NERIMET HYL-2-
refer OF THE | NVENTI ON [ 000 The resent

| v e SOEROIEY LHUHAVIDE ENRAE THEDS ER{ISING TolE SAVE

compounds useful as 5HT2c agonists or partial

agoni sts, derivatives thereof, and to internedi ates

thereto.o SeitTel: VENF “ﬂg\b?}@ﬂ?’hlo%g

Schi zophr TS appr oxr ne 11 ron
ThRurspant tmriﬁ/ bL.8A. § 1td(ekethis abphcamhl daipiy pmmyaw @he f|||ng

i cal' _antipsychotic
e Tt S3Sres BrBltad FEA i SebING 66735 425 i
Octobet 2402065 th&sd wHidHPist arga%??@
¢ efficacy and si d(ladsgjfr%gﬁt [ a?ts)lrﬁc#tei)r/ﬂg? typl E:j:ﬂ)) r'eference.
anti psychotics relative to typical antipsychotics,

t hese conpounds do not appear to adequately treat all
the synmptons of schi zdﬂﬁ%ﬁlﬂ%ﬂare acconpani ed by
ffects, such as weight gain
Bact r8@+c§gﬁfh'e%§ %ne al., Am J. Psychiatry, 156:
1686 atekp6f orl-ggm;g I%sar%hslg Fthe2 gggelﬁmerﬂgt Bafelg and effective
. i taker
met@;ﬁ%cf?? E|r\‘9e°r§d|"é'ﬂéé§9 PRINYSING trapsdefmalenalgesic formulations.
Overztﬂﬁg) a vhRe)Hr sHkh I%i estEHdrPRtRL! I'f‘ageade?éh @ém%ﬂ\écfs H’ﬁese

? affinity to 5 c receptors and function
mcluge ionstasd @tntrag@tﬁu asdainingi aspdiins er agy of atraimbi afion-steroidal

antl-ﬂf\éﬁlrﬁactf)@é’é éematl c side effect associated with

ypi ca ychotics such as cl ozapi ne and
ol Hmwamrnman@rruﬂjrrént eysicalgRiin ageaRdrethdt IE-ﬁh‘tlre'iy l§|§ﬁ§factory For
antaganjsmis responsi ble for the increased wei ght
exampie OPiels \rancaupe sifgng Addiction ipfpatiests NEADs earepause various
| e Y
unde's?raiSI% ﬁeit@%‘ﬂtch dsh chgaﬁﬁe{'r'{ pét&ﬁeﬁ@w Afﬂ‘cgglt&?g clotting.
Locatag@stheimeman ﬁ’lsol:a,usetvaanbus qummmsméﬁ&thskm

39 1995 R Li S., et al
b“Ste,&ébEﬁl% ?ﬁé@t 7gﬁg%¥l %evlePZIonl i nes gf :w dence
syRpPalidh, wHile!BahP bf Bre-Bigferit |95ﬁ%géﬁg?6rgﬂﬂéﬁdr@ reduce

agoni sm'as a treatment for $Schi zophreni
pain t,s@asdegres, thengriscnanethglesssa sonhmahmemﬁhmdentlfymg new

be. ef f. t Y
52 B 5 08Pl Bl 2B Eoh BT e
I\Wcophaglyﬁtmk@tsyc&ﬁmuéﬁﬁnt%?@st lﬂ%deﬁélépm'ént of ne\ﬁ‘rttoplcal
lL?erl ment al Neurol ogy 151 : 35-49, 1998) I nce
pain feﬂ'@fﬁ%, i ve synptoms of schi zophrenia are associ at ed

Rele\Y&rtt'lltbFH%ﬁ%ased | evel s of dopam ne, conpounds with
acti osite to those of 5-HT2c antagoni sts, such

a;UrﬁteEI'IS't@teSgBﬂheﬂt bloadR9255; a4 2@6;09&134523056884 41226@886‘

419345 €1P62H ke g5 Ah07 Rt 4 07 hedbo 450,804 4.00,118;

4 034j<p t Io) [t nucl=eu
acg%tm 083 vt 094 hteo:ﬂz eét @béb 183 @éeﬁgézbﬁﬁa@ﬁég%l%ws 410:;

6,26R3974; gsgg:g,eé4 5958 1Gj| 6W& 9812 3(359 46826, 214 788; 5, 608 119;

6.764\280B I e ABae 1398071 A0 AP0 P o6 300 e,
6,769,428 and 6, 11RYht Jhpamest PARNE Not Qeehoegunpswﬁ.';tga 'States Patent

effects of dr u%s | 1 ke cl ozapi ne. However

APP“%@QS}H N s2QRA006 9Bcr ease dopamine levels in the
striatum the brain region nost closely associ ated
wi th extrapyram dal side effects. In addition, a
recent study denonstrates that 5-HT2c agonists
decrease firing in the ventral tegnental area (VTA),
but not in the substantia nigra. The differenti al
effects of 5- HTZC agonl sts |n the rresol | nbl c pat hvvay

o, "

- o, . . L
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S-6 deprotection Il [0009] In Schene | above, each Ra
i s independently hydrogen or a suitable carboxyl
wEe@resBsng group and each of n PGL, P& Rl, RPCTRUS2006/040576

CG, and CX is as defined below and in classes and

subcl asses as described herein. [0010] In one aspect,

the present invention provides methods for preparing

chiral cis-1,2- g ne conpounds

of fornmul ae E, EIJ B‘Y ?HCI ENRR ntiomerically

emdpwwﬁafncremsmnp@hm@wé of NlB?3$rﬁmaﬂ1yﬂ2Fismbre¢ylblmtamlde and

Schene |5 above. In co unds of the present fornP
metheds fardisien Hecsane 363 Praldatohe mjeetdf@ﬁmﬁﬁ! inclide 4 pain

relleﬁl‘@egﬂ{e@uv'eéfﬂ&&gcﬁ I\EQ@ Fﬁ?ﬂﬁgﬂﬁ %r?pﬂﬁh%ae in &Nopical

roa

‘formma’mm Leng.oalpajth, gﬂh,emeam spody & ﬁoam nkls:ppmmdﬂd gre methods of

oo SRR BorpoSor S P PPl 10 1 °

formula G via a Csp2-Cf2coupling reaction between the

carbon centers bearing conpl enentary coupl.ing groups
OGa and 0GB m&aﬁa&m&m&&i@ﬁaﬁe wel |
S bRy Ahrasaies bl oéuBﬁob'%%' é%*gn??ggzﬁaﬁm an

accoditg to the-iméritidbhawi ng group (e.g. , Br,

etc.), such that the resulting polar carbon CG bond i's
susceptible to oxidative addition by an electron-rich

metal (epgscpTRINGESS E@%@Wlé‘ﬁlﬁ@%lﬁﬁéNTS”d the

conplenenlary cCoupi T Ne tive
grlaypical eaim. rehebmamposlhomsjsf NkﬁgB{bnmetm&-Qeseprolpgl’mmmde and
metn 3SR % e SPE Blced D SR Fp B  Betuc @ pai

relievinty Bifé&tide drisutasine2 Mﬂirﬁéth'?ﬁﬁfé?oﬁrbﬁylﬁhﬁﬁﬁﬂ@nﬁ%' tbpial

coupling group is susceptlble to transfer to other
formuatien.regoginately gsheerram, @intgientssiray of foamedisesrovidgd are

ose

metnBYE of 1Rl i SRl RIBLRY b FEPB L IeRs A RERelct T ons

A. de Meijere and F. Diederich, Eds., 2n Edltlon John

Wley & Sons, 2Q04. |n certain nbod c&

ﬁﬁf@@nfag REESQIIRNANYION if SlesCHRRG M GrealaTdietall B’b‘ﬁéﬁub@
I

undefSb6d thifl S iARAL s hpt e ERARTLIE Srfloodirrid dpscribed, as
such andng rof eohirsdi, ranyt df isGileo ito becunnmnstded dtiatftbe tednasinblogy used

hereifiis fthg ParesseLctfescriBing SapUlal BMBRHFERstUY AR & o
mten&@ td PeGiRIRYY rs%é)ﬂwefé&dﬂél o the ipPeddHt invehtibRMiR b limited only

nbodi nents, the transformation is catal yzed by a
bythpanp@ndad\cm@m es. In other enbodinents, -the reaction

R SIS AL e BT B S gk en b ing

valud, @6 the fitirof fhe L&ﬂﬂoﬁhe%\&es livnitailies sotfersonis iciedriyndictates
group. Suitabl e am no rotect| groups are well known
otherisg, fietipen SrrIUPRRT Al owrsJnHaRtA Btge sndianypiharptated or

[
interVRrhG Gl RefisRRel Talb g8 shosHbrSRRl Wink, (Y igfRaviIe The
uppet 886 lowérelinits of tiege sinallercanges maydngepertamtliidrecinoluded in the
ef erence. , Sui tabl e am no rot ng. gr oy n
smallgF N GaRea kLS B SN OMpARREE RV TG e deaiaTh SHbREC: fo any
speciglgréllwaﬁg%héi’éﬂ gr'%ftgn ﬂ;émsﬂr?gééﬂ Pﬁ%éd gé\l’l"égﬁgﬂ@t’ﬁgf%dﬂﬁagge includes one
Exanpl es of PGL groups of formulae H, F, and E incl ude
t-butyl oxycarbonyl (BOC), ethyloxycarbonyl,
met hyl oxycar bonyl, trichl oroet hyl oxycar bonyl ,
al I yl oxycarbonyl (Alloc), benzyl oxycarbonyl (CBZ),
allyl, benzyl (Bn), fiuorenyl nethylcarbonyl (Fnoc),
acetyl, chloroacetyl, dichloroacetyl, trichloroacetyl,
phenyl acet yl , trifluoroacetyl benzoyl, pi val oyl and
the I|ke In certaln enbodlnents the PGL group in
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' representtivedopica

of an achiral or chiral substrate which results in an
enantionerically enriched chiral product. In certain

weeiodseent s the asymretric hydrogenation is CEBUEU§2e61040576
by a chiral transition metal-containing speC|es

&8016% One of ordinary skill in the art wou
or betg Qi ?ﬂ@lfﬁhangeﬁéxe@m Aithes gr Qﬂthfoélihﬁﬁ&dnduﬁﬁsi ligrits are also
lncltﬂ'éatlﬁQltn?ﬂw\feﬂpB?\(' ., Wherein Ra is a suitable
box protecting group) during hydrogenation, or
rragdnlmsd:aﬁlned etherdise aflitetinithkeard ecientifidiexybiuseddiatein have

SR N NN DT T
WhIChh[ﬁ':s Mb@ﬁtﬁiri"bé?@ngé Altﬁéﬂ’éﬁ%hgt b8s' Bnki r?ﬁ%teggbéaér?]lgnlar or

cl eaved rogenati on; c eavage o0
equivalentrist ’ihl0§e Iﬁé&ﬁﬁﬂ@h heteim cah ajstebe ysed prethteepralctios of tasting of

e {BLcAEA Iy a0 AT 330 4 N o

desdripédogenat i on can be adapt ed to provide conpounds of
fornul ae E, B, A .and Il in enantionerically
enfll QHEBP‘?t@F‘ﬁ@Wdtnﬁt@F@rcé@éiH@ thistspeciisptien aee hereimicorporated

oy rélERREAL if ot F1c eI SRR P pafdhf PO BhE ML
|nd|vxhtallyaM|caﬂeldytofdee|ac<btrpomtedmy reﬁerelneeiaadra?eftncor:poratﬁd herein by
means that the

referggﬁgzgﬁ %er%&{e&%e%r@ﬁatgeuse&pger i q’>ryn@’qeélg{selp connection with
whlcﬁrtﬁé‘?ﬁ.ﬁ)hé‘éhd?fs é?@%ltéﬂ a‘f'ﬁé %ﬂﬁﬁon bf‘af;?)? P@th%if%ﬂqé f@‘rrlfssdlsélbsure

| east about %/ weil ght of ed enant i oner
priorgpdbe filing Hatesand shaigld enot bemsdistneet ascn admnssmrethiart the present

inveior, B3 PR 1 Aeesied Sl buRlorign B ffte BRRRbL fveRton.

Furttiers €8 datelsof @Ubﬁcéiwnmvméahﬂd¥ lbeQyifielet frBASMeSAdtlialed

in the art, i1ncludin ormance liquid

publicatigRdeirs Whkh ”OEPRPD@?C’ %gedhd@%ﬂndﬁéﬁv cegfioned.i on, or
B SR afTBE U0 HEFRhArtER (HE FBndsd R YnstHifyar

formg “a%§ “ag’t Ian:j é‘;ha” mdlnderpmnam&mEmmmlesﬁtHa/cc&][te?m@aﬁIy dictates
canmpound .of, fo re the roup, of formula E

othefwisE” 5 fughe ncke %gaa?ﬁhﬁpga@amﬁg g%ﬂ&aﬁ ¥ exgsce any optional

elem@infli ABrS0ChKiHid staferh8ft |§r|ﬁteWHHH % %Sﬁiégé’é éPrteTcBaént basis for use of

dependi ng on t he choi ce of , cyclization my
suchiexalusive tereinglegyes t'eolelys ”a{‘wage anid tbadikerin bonmectiontwids the

reciBiéH BEMS BRBRE o o ok oot B R ont tant wich
CYAds wilbé @Ppal‘érﬁ & frdsievet skill inl tha\soepeH rddding s Q%closure
ormed tollow ng cyclization. One of ordinar

sach of thﬁén%n/'d uabemgodinerits desgriped and d{ustraéqsvbharengxasm dtswete

com PSSR a ARG ooy SIS, SO0 SFe o ST G wi

the featdlresaoﬁlany(of thei othethsemral ambbdln@émﬁ wiibputdeparting f/im the
uced ther 1y, with base

r t|on g
scoPg T SR thg PreRerh TGN oD AU EoeeoanRBoE N b BRTAKou in the
t j f
e B U S o d&ﬁ%ﬁ%‘e@a IS RaBY e PSR e o
provi de conpounds of fornmula C. Suitable redu0|ng
agents are well known to one of ordinary skill in the
art and include various nmetal hydrides (e.g., alum num
hVifuREr desriBiMyNarRs représantaiée éﬂﬁsoairﬂfe%tsgf fnveRfion,
for pronoting reductions of this type are wel nown
Ecgnpoab@n@arﬁﬁwgd fiest@n gegater detail, followed by a
Transformaions, R C Larock, 2nd Edition, John WIey
& Sons, 1999. [0020] At step S5, N-alkylation of
conpounds of formula C afformds conpounds of fornmula B,
wherein nis 0, 1, or 2 and P& is a suitable am no
protecting group. Suitable am no groups are well known
to one of ordinary skill in the art and are as defined
above for t he PGﬂ gr oup in conpounds of fornulae H F,

. . o, .
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[ 0026] According to one enbodi nent, the Rl and R2
groups of formulae H F, E, Db C B, A and Il are
we@2oh/osaseependent |y an R group. Accordi ng to aPoL/iig2006/040576
enbodi nent, one of the R1 and R2 groups of fornulae H,
discuSsiofr of If%epr@seﬁtatl‘e@ nfétfods ah& APpHERLHY inAvsien hengulijecty et
anot her 'enbodi nent, both of the Rl and R2 groups of
compbsitions aeay-be msed, apwelt asgepresentative Kitsrof the Gublgsh.

compigR uBfh 1a5tEY Ber el an AethGEThT B Ao 1t udes at

| east one double or triple bond betvveen ring atons.
The term "partially unsaturated” is intended to

. TOPICAh Epp BESIEFIGRISPOMUPNG nul tipl e sites of unsaturation,

but is not intended to include aromatic noieties. As
used herein, the term"aromatic" designates conpounds
oAsrsrinatnaeized ladbye,i the subjsot amae\tlmtm direetet lie dopicalfpain relief

compgi §PpéantuBeiodkdeb ITHF< B isrees SUGBELR eI pain relie,
e.g., RRGHE TS beRBthg "ﬁrol?r'i Féind% féatlRS S0 SUbj é&twéamlﬁ relief
compound of forful a or afgghar rraceut i cal l

compastiopsabthe peasence of aqgrain vglisf effactive amognt of N, %-tmewwl 2-

lsoprogﬁblﬁ%g? 58 @I‘%é%g%ﬁ e\?\fée-?éy?Alé?Sqq %%GT-W’T%WQ?) active

agenPean be proddded usmg@ny%omemedlépmd@cmWewmmwntamvea
G 6 alkyl group r|S|n

protogels a(ra)deﬁpa eQlimy- % %@ﬁﬁbﬂﬁaigﬁﬁﬁ Yapall rﬁkf&@i{eﬁp\'?}

o ek S ing Bl oS PO OUBRRTHRAL Y e

compo@[ﬂonﬁs peffidienirsughikiyat, wined topichllRappliedtiep subjent pyrsuant to

the iR R e, Dol BESecRites Bt FREE g Bth reier s
used td &&fer net oﬂIyScH'é @&hﬁleﬁ@&@@ééﬂ@h)@%mwm alsy¥omé pndauiable

a conpound fornmula 11 0029] Cycli zations of this
decreqq@snahe m@gmtudnmﬁ,rpaum a. g,eagrmeasyrgd usingethe scple @pprted in the

Expean depi%l %é%&otﬁawﬂhe%pr%e%@% V\é%%gefgﬁ 41%3&1%9&\?7\0%t of WS-23

actlvé@ eRBiflthd IgPicalédposition Rmges fesmadboufento F8%.(w/w); such as
231 1-2352, 2004; and B. E. Maryanoff et al. Chem
from R@OUTEMQQ%S(BN/!\QZS 2004. One of ordinary skill in the
ar r
c e Rplca EFRURIER hafbe Proscif i 8variely of afteRTH Heiloa
applitatom fdrrhnatsﬂmladlagy\bdmotdlmlwdﬁooﬁ patcitte.gn irabuding ladn@irogel
are conte | n certai nenpocumencs, , xne

patolf @ g AT RY. AP AR UV e BITTERS & ARP: 2 plaster efe.

e"ﬁﬂ@p’i‘@ﬁrﬁatn@@mb@é%érﬂ@ of $he Rierest, @He Yo dibaldsindulation is a
catalgsns I'n still other enbodi nent's, the reaction is

topicalpriat kdcaxtaim emhesimenisother topisal pgtar prepgations af e subJect

iverlysh AR er2ite i BY RB hBfteREa B a o8 PpeshE sk A

viewéd 88 hiyllogdl @etcH prepardtivnseAsus knqwacw ¢eaiart, toplcal patch
formal dehyde. In certain enbadi nents, aqueou

prepaigtinas the %mee@lmen 30 shawhin Blgura & @@ner{athv consist of a
gel agﬁg%iglg%aggelf ﬁ) ?ﬁgl %L@a&% Im'se'i‘jel %ng %‘I aéirpoeglr\]/tesbase is,

in rembsantdtleaﬁmtadimmenfs 20mixblire m‘qm addidon $0 thenactivelagentof
about 90 nol e eqyival ents.to about 1.10 nol

Polyrags: PaNeRle, T8 7P MEATEs UFKerEdm RlBdisiZer cPhgpaulators,
SN éPFéfé g0§gém§ r28BhALE8 bRd thé fiké.ve to

CrostﬁeI %n‘gghﬁsd forrrllrj1 3)1] Accordi ng to anot her
enbodi ment, step (b) is perfor med usi ng a fornal dehyde
equi val ent. In some enbodi mgnts, the fornal dehyde
equi valent is added in soli ¢ formto the reaction
solvent to forma reaction suspension or the solid
f or mal dehyde equi val ent nmay be suspended in a reaction

sol vent and added to the reaction m xture. |In other
enbodi rrents, parafor mal dehyde |s used as the

o e e
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nis 0, 1, or 2; R and R are each independently

hal ogen, -CN, phenyl, -R -OR -Cl- perfluoroal kyl, or
wo @or/os3per f | uor oal kyl ; each R is independent | BCT/US2006/040576

hydrogen or a C| _6 alkyl group; and P& is a suitable

Furtr%ﬁn%?e RbBicafbh éﬁéﬂmoﬁ %algs ﬁieﬁ‘ﬁto% fyg‘ologmﬁlla/

ound of a Bto sal oun
accentabﬂ@ewple;ass deothﬁeajnlgemdthtlvqs @Iamm{ladmasmktgd o i n

orsaFRALB ek S o e AL, Bl bcs

stabilizert loe tivé likend 1 ncl ude t hose descrl bed in detail in

Greene (1999). Suitable am no protecti ng |%rou ps, taken
$lrruom1\ngaﬁﬂreldwrna§em|acfie>qlble imatgriabwhieh, is paealaiaeof fitting

A 5 A R BRI, e

non-wnberdfa‘mm:tsswovbn fé’ﬁ&:sgsparwdem atr:ldrt‘neuihds of fornmula B

iet rﬂﬁ 2 edg{%ﬁén gteﬁgf §nagxaga bon Q\Se%?ecat’material, where
représ"ehfdﬁv@ﬁ@%’a@é'f%lé‘??é ?bbgeﬁiéré’ ' engﬁ b?%c%r,ﬁlﬂ,' aitfihe like.

benzyl oxocar bonyl

f Ither topidatpatof I@'@Pbcath qfrthess representative kiniodiroentglmay be

fabric?e'}tga | gr g%f;é{%n IQAJ§ o%%gﬁ%q Q;/%{Pv(l%?{l]é/ lt?q%% &%lﬁgfor fabrication of
the sabje@ﬂFamhbs mélb@e?@e;ﬁrmgm %;él m%%@ﬂwréﬁgrmﬂe&lrﬁform

is selected from acetyl oroacetyl, dichl oroacet%/ ,
lelftQ&Hhﬁﬁ@f&@aqnonesHe%ﬁdm and thew gPaling the paste onto the

suppBFt' chIIUWeﬁadiﬁ&Yt ing orf' tHd }éshltgrt&tg}ﬁ'ég E&érgﬁrhgg%éﬁfﬁgﬁ }gzﬁafﬁ &ﬂain

group”in co
the db@lb%}op‘icaiqraﬂchn gréparatlmt hEor & rdordidetaited dé&crmltlel effithe

fabriggliop T RiRGSY B6% b ar BRI NG, 58270529 Sha LB Arelicalien Seiial No.
60/6??320|W927M@7‘5'7yar[66\l'\@92/0 %b a?l'aqgﬁ PatéiqthNéB 5:19b 544;

erf['uor oal , | uor oal

5,16 aaap@aaeraﬂay 5@2& Bgérﬁ 67644815, 439@62 @riﬁﬂo%hrﬁjBZ’GEZQ

61584, bl 341 87810985518 48P BB b3 e Ditomres

ofwrﬁchnlaw ﬁerfém Iﬁbogﬁé*afé’%i By fefertizel ndependent |y hal ogen,

- Cl perfl uoroal kyl, or

pét $WQ}6¢ b&| ngtéd thatdhe @@ﬁvezm@ufa@t@ﬂeg mﬁopplsrﬁremg@lv
repré%'én%t@e ? E}ﬁl/elglﬁﬂ’f‘@ tdbis %éé@lgtdf ugg the subject

orma C oun
topmém%ﬁ}ardtmnseas descméwdbmmmay béenqilhyécatl on at step

{ dh ipgsentatve emEoRiSAOBReaRRRtae BPIRL I alands @ gel
and cEr@QFht A%rbrleskrfb%'f mrtﬁﬁ%rt ‘Th@ th%l'i ér@Qhﬁpr’é‘ﬁQ‘r%l[B RYte ite generally

wherein: nis Is a suita
mixtyre of dotaddifiagy twt}he amue Lagent) wateniwater eolubha/polgrr@mu p.

presqyvaliss. alpcTial, SRR GIoTol eSS AORAiSn i ASEL NE™
petroge%l.{]m E%Iy?waxsgsweﬁév?rﬂ&l?éhe% qﬁaétrcléa“rg tr%%ulﬁlﬁrs Water .

. i on, John Wley and Sons, eavi ng
retangng@gentsrmhdjtra hlr{mﬂszihermore Itmergebahd oreamlpo@rmratlons may also

contao{p 97%&? ?%)Ig X%ciﬁg tgloqg(gfp §?)Ff’)iﬁe&3mnor additives,

partlc’;llIWé{ésdelét@ﬂWlﬂ?(drgaﬂmép%%rbp(erﬁé@Sédcﬂ#%@ﬂagrances dyes,

aryl'sul f onyl ox di azoni um noj eti es

emulsifigrp beffets, %@%toélb‘ﬁes'fﬁbﬂiwrﬁg)réh@ub@ i ncl ude chI oro,
i odo, brono, fluoro, nethanesulfonyl oxy (nesyloxy)
p-t ol uenesul f onyl oxy (tosyl oxy),
trifluoronethanesul fonyl oxy (triflyloxy),
ni tro- phenyl sul f onyl oxy (nosyl oxy), and
bronophenyl sul f onyl oxy (bro8yl oxy). In certain
enbodi nents, L1 is hal ogen. In other enbodinents, L1
is an optionally substituted al kyl sul phonyl oxy,
optionally substituted al kenyl sul fonyl oxy, or
optionally substituted aryl sul fonyl oxy. [0040]
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sui table solvent may facilitate the suspension of one
or nore of the reaction conponents. Exanples of
W@ ovani3ed sol vents useful in the present transPOr/Isi006€0M0576
are protic solvents (e.g., alcohols, water),
halTheg mmcmcgétMUQ&eabopmpaﬁtbﬁS%f tiesecrepresamamie émbodiments
d car ons,. other polar or non-polar aprotic
may ddtSlfﬂﬁl ROY e V%'F'ef’hléroé‘?‘iﬂl ement i oned sol vents.
Su I
Wrég{%ételtﬂéﬁzvg grgrlthgﬁ'?eﬁtQ of ﬂtt%lr@%r%g 'fhé‘%éfl@ac‘l /fBFrPBIra%h fsa
omtmentz &scradomn idi ﬂtetarbﬂ'yetmatmervtmreparaeon are génesallyanixture of

in adfiliS s HeaEilh aet nion VASEL Y RO el Fosesrvatives,
hrghbpgl%hotécﬁefy%%%t bito¥®ls, @gggé‘l nﬁﬂ?ﬁbgﬁl?/eéntggﬂl ﬂ{eners

nor e of e reagents rray
plasticizerstang thel liken Furthermenes tipe emtraanbp@@aratldmmy:amcastam

am.ne ar r.0 ilized in
othe} phiiplogAIg chp ol BRBRAS prdr il 2deities, pRgiPEY
assddidtet With Grganolkpiiciproperties asiftad FAGRhcks, Gfdeemulsifiers,
enbodi nents, the alkylation at step (b) above is
buffefshamrtikietios, stabilizars gr §26 tkesonpound of formula C with
comtS iEEET Byt b B8, Fodebthtelva @i @iments may be
fabrisatedylsingsany convéribheptostd. are wel | known in the art
and include inorganic acids, e.g. hydrochloric acid,
hydr obrom c¢ aci d, phosphoric acid, nitric acid,
MEeTREbS ét’r'tﬁsn@@V@S-@fg RS5ER @bhnﬁogﬁtcﬂh or organic acids,
e.g. acetic acid, oxalic acl mal eic acid, tartaric
acid, citric acid, succinic acid, malonic aci d | ower

9 o o sl BBt B bl
for plaih aucsrm@hemebyutsjear:écbmgoaﬁm% fid08e mhthddy BMiréating a subject
t he presence of para-toluenesul fonic

for Patﬂ dvhqree‘zﬁsfuwﬁcusrt@ovmﬂ@dm aufiering frorm paiR @ngtthecopiposition is
emp quE[% tﬂte égbmﬂ a Cto provide conmpounds of fornula

'S per orrre y neans of a reductive al kyl ation

pr Incmdutrcang thepsulsjeopmiethous, e topidad ﬁomp:@shwh\rmdy be

uct on thereof by reacting_the anmi no conp

admir R RO CGHAT PR 5 Erppm@ k9% of NiTeshipBlRgsbut are
e it

not lf(n‘ntﬁ?j t%abh'ﬁs 31%% t&f&’@ eddz{:‘% > YieAd)| ctrefévjrgﬁaﬁ% l?%%r?ed by the
tOpICraéa@mpoalﬁonﬁoHdwmgtanpd;cadrcm oSt bek suﬂhmen’u to peO\ade for the desired

1999 0047] Y t of
amofipor AR ArRliRSHAliot, i Ve isen TR P OMSIS FagaRom
about 1CIOMBIEH?, Qinct mrrmahy eﬁabdauwgﬁrserrcrm a%bu@ﬂd 152 S@r&né zally

|ndependen en, -CN, phenyl, -R

fromshoutd PE 40 ﬂﬁ% Crgyr, e@c160,§mf| uor oal kyl ; and each Ris
Lgﬂere Fé‘e%ﬂt%tﬁ/e@rﬂf) ﬂgerﬁé,(tge%%rngvidé%ﬁhbéygt%gﬂ?%%wgog\tion is

marrftametilaath'és sr@\béapplrcatraﬂ: doed n‘&ieﬁt‘:@ecﬁabbutl 48ipperdentliy
-Cl perfluoroal kyl, or

fepfeseﬁ?%w&e?m%'%b%{tqgﬁpesm exeraf ROPU 24 heiyenHemEaver, the period
of i AUARTA A hirrcParifoN shaRindl d e ERloR s i
representative embodiptenis, atfleéstrahdud 16.to B@Oﬁ&iutéﬁu [ mblly;' at least about
1 ho redu0|ng agents are well known to one of ordinary

Odki1l in the art and include various metal hydri des

(e.g., alum num hydrides, borohydrides, etc.) and the

like. Conditions for pronoting reductions of this type

are well known in the are, e.g., see Larock, (1999).

In certain enbodi ments, theé{educing agent is selected

from al um num hydri de speci €s or borohydride speci es.

I n other enbodi nents, the reducing agent is selected

fromLi Al H4, NaAl H4, LiHA (Owe)3, BH3, or NaBH4. In

still other enbodi nents the reducing agent is LiAH.

[0049] Accordlng to another enbodlnent the present

o o Y

o o I
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car boxyl protecting group. Suitable carboxyl
protecting groups are well known in the art and

w0 p@7siBed hose described in detail in G eene (ROPB$2006/040576
Sui t abl e carboxyl protecting groups, taken with the

camboragticing the sabject hethody) atdWé/n db8agd bﬁﬁ"éet@plcal composition
i.ncl u but are not limte optional |

may QG2 Ollth%a'n@'%t"H?l%r?aphuéa'é)éPEH@GSGWﬂ argaverytlme period, e.g., the

cours1 1 VA CEorSlRg et YngBHEL BogL1RLER when
plurajﬁyooﬂcmpostlom are%dmms:hereﬂ of@rargliventime pefib@th@fbe daily,

t hyl I |, butyl
weell(lgo f(r;'yﬂ‘lﬁﬂ‘i y Srgﬁgnyl | Saﬁg?g?/n eaghygroup is
Ol tﬁe%lub)e& H’i&hb&éﬂtﬁg topesl édn%l?éltléw RLHhRRRD3

car boxylitc acids include oxazoli nes an or O esters.
activerpgent gsaappllgdti@ca kenatinizedrskirRsiteyobine safbjéciprokimaEto site of

, h he Ra
pain ”ﬁh%ﬁp@ he eé sj{eE&e ¥ iﬁwsed h réé(r%g?rp%k ﬂ‘BB&ﬁf fqgﬁ'tgs
perceived By sgrdjntm 'Dfﬁe e @Sﬂr)auﬁnb? beystessstin d $iled) o Y\PSW locations.

of fornula E iS a suitable carbox

The B‘?Bﬁg@t(?r ougpgqpﬁpon@@)@qa wihich ihlgrqor@msmon I$ Qm:dleerIll be
s oAb 15 18l RPN 00 SR o RUBLS oo

site fopaumesa)ﬁhabuphn cbntdot séther cdreposition ithuthse skip mﬁa?dé :t’he WS-
rotectlng roup

f f t
23 BRI <304SR TererHES Sits &l Pam g eusr A iardviy- The particular
skin §iité9ﬂ3/ﬂﬁfbh<1he'? cﬁ%rﬁﬁoﬂﬁéﬁ g%@ﬂeﬁ%ﬂl%@cagsaqu depend on the

cyclization. e of ordinary he ar
Iocatgqrg@‘ the sdgaf pain. frar exagmbe],dn rhlgaachngﬂieadpclee pame tios topical

R N T TN AL S ——

the tts;incéll conmpdsittorasriay W hsbIRIdSte aﬂﬁﬁf&G 'béb!% |dc!é@|bnlcﬁ%é1§hb,ect In
tion may be induced thernally,
fepf%?&(‘%av@.e@b‘ﬁ Imgnts, the .d@t@mm@m@enshﬁssutecgf pam ang site .of

acm R85 in ot ) 8B GRS anff LB AR crptmens
doeso';atleme@d abouis1 per.fornmed with acid catalysis. In

S A S S b oo
time §M¢ibieﬁﬂfdr%‘e Wesihed BRdRf o .Y\%’ém rafiéf fotb aélﬂe\%?({i bihdre in

enbodi nents, the cyclization is perforne 'n"héat'i ng
repreﬁsnb”@uatenwments ilnae tapical teempersitioti lmaplpiaed td¢he target skln

site f&yggbﬁ@a oftime {rﬂewwg‘g Al n%éjlcg fegﬁ\[ Xt 05 to 10

hours:mmlumhgdrom abbotﬂ t@abbui 8 hbiss, I@lhﬁﬁ@‘i}\ﬂﬁcr?flrr%"m%%ject
Og’ﬂa In certain embodi nents, the present

exPeW“FP\F&?t riebﬁf fepro\nair dug tadhe aativiyrofithe MdeZﬁgadl\@oagm\Ind

OfIféé i e %%llogv@&‘?%?‘n@é@%ﬁﬁ{eﬁ%& %%I Céo ' Ch %Iaoag\}\{ topical
compos:lﬂonphayme applied - TR prézest rpsy bém@pé@tleh)ds nédess&iyland

desindf |3 piiip S payiatSl I seiugsenBins embesimbotes éhs Hetieptoup:
expeﬁ’éﬁbe@%ehéff?bfﬁﬁﬁ@%@mﬂsh&ﬂ ‘é‘fttef"?bﬁl &;’%HOW& élﬂ Zr%éd?rg)ents

group, conprising the st pr OV
the p%’féﬁﬁid\uih experignaenall laast sorﬁe velief éiom thespain' abbut 0.25 V80 min
i nde endently hal ggen

f°”°"‘"@\é%'%'écﬁ\}'P“ °‘f£% ?‘%gf Ceiﬂp%afk?& HeHaNGAPRYH S tay30 nmf@lowmg
appliqztiohlof e alpiod] corqssiter, s i ndependent Iy hydrogen or a

G -6 alkyl group; PGl is a suitable am no protecting

group; and Ra is hydrogen or a suitable carboxyl

protecting group, and (b) hydrogenatlng sai d compound

of formuta F in an asymetric fashion to provide said

- conmpound of formula E in enantionerically enriched

form [0055] As defined above, the PGL group of

formula F is a suitable am no protecting group.

SU|tabIe an1no protectlng groups are mell knomn in the

N ~~
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chiral ligand contains a phosphorus noiety (e.g., a
phosphi ne or phosphite noiety). In other enbodi nents
wao b@7okissal | i gand contains an ol efini c noi et yPE€TTEHS2006040576
capable of binding a transition netal species. In yet
ot . icrak i i
OLT5E AT T EBposhB e LBaRN, 62 ey o cover
majarityof the mglm'eoﬁskns peeilying ti8z sitalof pammcr thiat theghostexperiences

i T o SRR 6B G e
deteﬁhlr@d éﬂglréallﬁ" Fo$'éx§ﬂ1plé—9tﬂé ard&it deo cﬁ,ﬁ%nsé’dkﬂled W|II be

Asymmetric Catalysis In Organic nt h eS|s @y
suffigigpiito Qayen avaasy abaut Esb%smoxeusu allpatierst aim@g b of the region.

o Bt 5 360554 98305 BRIk HR o my

be sbrmrah@ reégionandi sabdveriigeoptiiiatly bpplied tHurets &opbatches, an
Solvias or Sigma-Aldrich, or are prepared by nethods

apPIRREAIE $izeGRAtHMaY BemircedRyen thedegiea camprisingiihe sk site.

X RS 68 RRAED AT hor s R3S TRNoda o,

whichidama@tsoaretkmownyipehe BolPhos-t ype, DI PAMP-t ype,

~ePeRB 2RR AR s beiotBR sompgiio dhe MY ol agent
pendtfdtE8 @ife isce BURB kit XRE thé’é@fe&ﬁ/ébg)erié@kéé BafsrdigPAs a
f - Ket al Phos-type, TangPhos-type, BI

resurteﬂ\ed@%tle@i ﬁy@%ﬂer@eﬁeqt a yatal sutam*@rmeanethe ymensity of pain,

and hrb%gg é’ g%?g @e%ﬂ%%fgﬁf’%t% e&fyq%ﬁn Té}l{s aRphcatlon

of the ﬁbpldahmﬁﬁosmdms mf‘adoa»lrdénwwdh itive subjesi Medtodsyeeuls ira
Tani aPhosé % ﬂy? [0059] In certain enbodi ments, the
treatmgnt of the jasisuffe '§8I ¥R @8I r om t hose depicted in Tabl e

| ANAE ol skt 0k B ey

suchohostarira Rinamials! et "niamenaliabl"evhgre thesg éerme arer used broadly to

s GERISoBRRR whiR A7) O BEs il B pdTa vt

the t?e%tﬁiﬂbmmﬁwé(& With N‘% 53\% b@ﬂﬁ@ﬁ)dd@h (CFONBRart, chimpanzees,
[((S1 Mal PhOS BF4 Representative

and mogﬁﬁmg) whese mﬁagumepfem@tbg |are prRrgylaly suitsctfosiuseyin the

T T N T

Immb@wnyétuve%mbcd’ prlemetiie slibfet methBis it uskirFthe treatment
3, 5-.di net hyl phen JO06-1 : R =

of a gonditpn phaﬁ%@ﬁi&vn’fyhe)mﬁéﬁwe ofainc By teméngnt isgoegant at least

o s AT BH AT AR o e S181GAbn s wod

a brczachetnseetormlfqﬂtem;Ileamageniuctml mn thyecrhagmtqde, offé paraméter, e.g.
pain jgﬁg fssogaiedp\g}tértte% lp% qglcat] qon%ﬂ%%@ng ireﬁtetd_ %Llee effects
assoéla'f_!eﬂi 'th@bwch As %ﬁ&ﬁ‘ Ot)‘é/zﬁhw 'alsorinclutdeg%lt&%gwhgre‘the pain is
furyl, = cycl ohexyl [stereochem stry opposite to
commlﬁmly uﬁpbltnob@}g Joevented frrr: happaping, M1 siopped opgnterminated,

such%%ggfet Iag%t &oﬁﬂﬁgygglﬁeg? Z@fn yﬁpiln;orB g’rR] atste %Os%/?r?p orshtsrt\lllat
charact@ﬁtzé}!lh@baﬂwlogﬁél contlition. ﬂ'?ﬂe%r@serﬂaﬁve?eﬁ'ibbﬂimerﬁlﬂwe subject

Bu [stereochem stry opposite to that depicted]
methygigge;ult in qzhapg@ Hymagnﬁa@e efi at leest about ‘Epeinh ap idetsmmined on

the fjn Bﬁalé%gééh& @%eé&ﬁ%h%%&%g@ébCycf>8|ﬁ§@pc€%§é£}aet%g§t about

= Rl1= 3, 5-di net hyl phenyl W)08-1 : R = cycl ohexyl,

R 3 5 di (trifluoromethyl)phenyl Tani aPhosTM t vpe TOA iy
: R=dinmethyanino, R = Ph8 R' = Ph T002-1: R =

di met hyam no, R = cycl ohexyl, R' = cycl ohexyl
MandyPhosTMtype MO -1 : R = di net hyam no, Rl= Ph, R’
= Ph M)02-1 : R = dimethyam no, Rl= Ph, R' cycl ohexyl
M)O4-1 : R = dinethyamno, R = Ph, R' =
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group which is renoved prior to hydrogenation. In
still other enbodi nents Ra is an ethyl group which is
WO 20o0sd6Pri or to hydrogenation. In yet other PCT/US2006/040576
enbodi nents Ra is an ethyl group which is cleaved by
2 pdifite&rmble, Vhdltﬁﬂltféjﬁy@t'lé’ésttaﬁotlt’ IREREFr hdte, EROGARISUCR,
certain enbodi nents, e asynmmetric hydrogénation is
treatrapRfupckidesboth evrm@and omnagingiagmin conditioer

ot R e SRR HE. U 6AR G Eopkeils roated gocording to

the slllbjébt oetieydsdsiondiorendre, oft beck pamt hilgraire, Cs@iﬁ@%hﬁiérameumauc
nper at ure of about 30 %ﬂ n yet other enbodi nent S,
i anameé

artht't'% qaéa%ltwaneh syndeaedost apebraise; &tiguetfcumuscle,
S Sy [
bong raghite S ek <JriEin P REATER) " dgbsfc BB s Bylsiec i areater
detafldrelaivn enbodi nents, the asymmetric hydrogenation may
be conducted at eIevated pressures. In certain
enbodi nents, the reaction is conducted at a pressure

REPhéémw‘nmgcﬁg@mle@nd 450 psi. In other
enbodi ments, the reaction is conducted at a pressure

of about 225 psi. In yet other enbodinents, the

TRk Beor SRR B BB e ool Bkt it many

condttt@hisoby' tepically @splyihg @ise eomporRiond t8fthé aréB/bfpdinas described
ture of enanti omers in which one of the enantioners

abo%,ﬁgecgfg‘@ ¥t theccospasiiignst herein maythe esed o tseaigqain, including,
out SRS, S FEXEIR, 4o AR TR, o fefo,

preoperativeoared postoperativamaing tempocaimandibalarjoihes\ridroPe carpal
xture. In still other enbodi nents, the

tunngg PPt WM@éH&W BA!"or ovi des a corrpound of
f oTRY |c@n%®ﬁuo@tsrﬁéfélHrrﬁa9fals‘§{19§‘héQ@?6 ?reéf‘ 4R 48 08B Phith

the enantionmers conprises east 75%0 the mXxture
osteparthetis, @uierimmurediiseanss, Sltdh\eamsl'yeummtoldcanﬂymsmjuhpsmmtlc

R G BBl e Bl e B e wous

eryth’etmém&e Sihfitiy agdoeiatdx Withean infectionl, bclgkdtRirma and fibromyalgia.
odi nents, the asymetric hydr ogenatl on provides a

iHonythe sempositions heseini ey be useddedraat smescle pain, pain

[ 0/
s B e o O Sy SATE T Bhgho 30 o
splnahmsegememrprmmtmsnerves ngtrained of spraimed muscks, and

nery ure of enantioners in which one of the enantioners
88 TR at | east 98% of the mixture. In certain

enefd SR the 1BSe RN P NTINLha ?r om@&ﬁfbdtré’ét et Beléeibted

is provided substantially free
with fegmaticsojusies. h@roetmmasammsumm dower back sygrdremiesdspinal |

stenegg %Lnﬁ}%ﬂﬁ 4021';9”:{% g% d%r owfd c?tg?eﬁnc?%%gm rﬂgPaas? Igrggggﬁr such
as breaiepengleﬂté wdseh%@ﬂposiﬁbh A B0, be fsed fﬁreat%u@cle bone

erfluyoroal kyl, or -OC 6 perfluoroal kyl; each
and %é}?é’hﬂ@ﬁﬂ%HYWQP@Qm with gaager. s al kyl gr oup; PGl is

. PAS PRI, ) B0, BE R oA Pl

osteopmtlstfﬂxamreﬁ of thﬁ lupitearispimeggand otharasited, ahd trﬂumdt!@ bdnd

fractwaelr |r|kp[rll\tg|pg peRIIt@ ﬁaziqmres, Sf?l(flgr | aepe nﬁﬁ%}d@ym,rtalg ,%%g{]wgtlons
1 S T 4 B

group; C& is a coupling group that facilitates
transition netal - nedi ated Csp2- C3p2coupl i ng bet ween
the attached C carbon and a9Csp2 carbon bearing a CGb
coupling group, and (b) coupling said conpound of
formula Hwith a conpound of fornmula G G wherein: CGb
is a coupling group that facilitates transition
netal-nedlated CSp2 C3p2 coupllng bet ween the attached

~ o~ o B o P o
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the like. In certain enbodi nents, the PGL group of
formula H, is selected fromtbutyl oxycarbonyl (BQOC),
weedhylosesyrar bonyl , met hyl oxycar bonyl , PCT/US2006/040576
trichl oroet hyl oxycar bonyl, allyl oxycarbonyl (Alloc),
bemﬁéé'ﬁ?éyerﬁrdé%‘bdsnfdﬁ%%a %Hoyﬂ)e ubsa%y Freéﬁﬁ%ln associated with pre-
fl uorenyl met hyl car bonyl 3( acety or oac ?
surgigat AN m&éumlcalmmedwoeeqmew Henekamptey the present

comphABIAREGE Kot GEL By LB ol e BTy,

espécnaim ih-thetspbakieeaoplamads. et hyl oxycar bonyl , pi val oyl
a%cﬁfﬁq) In still other enbodi nents, t he PGL group
of I i thejpsessnt £OBIROSItoNSIVRY PreusRd igF tepting pain

assdcidteg ﬂ’15 gt-éﬁéﬁw &ﬂ&geﬁlﬂec'?ﬁfen};%ﬁf:ﬂ%%nteﬁg?ﬁ muscle and

sul tab e car box protectin
bonee repeil, mswel| as fointRepcement, nnchﬂmnm&)rdéneecremalcenﬁnlt Sor

e AR e B B S e
meaR§ 9 B6id the KBriiogSitet abhee hpef(weggrﬁﬁ;és‘e‘g %guﬂéQg@?ew,

are well known in"the art a I nc SCri
and fhe pestAurgical risgasulting twrefreni carbbe tremtébwith the present

ing groups, taken with the carboxylate noiety
com?&ﬁmﬁ%h they are attached, include, but are not

| i Firtlest, the compbsitishs ﬁeﬁeirbﬁ*ia)l bé@de@ta@reét bﬁlh%du%ed by
optionally substituted ar esters, sily

hem@é@@.ﬂyc leygtnuirassts (shpradsdisghinptescu ¥wheletalmm J?hbldlslﬁ?@atlons
hern‘dtcl&gmstg %P? ﬁgﬁ%ﬁ% R Me)/tpsrég?ié&r ucﬁs%é% I%@? &hd

cervﬂoat)ympturedtdjw,lwrll||bleshyrhjurlesmcflmgmyﬁgglsy\lmmwtaeab lpglln muscle
ro opt.i.ona sti tut it sui tabl e

tear 3?5‘#‘8’&' '%oP"ErﬁF'BOWYS&aE%aG% ?H@ ua?rﬁxﬁri‘ggpﬂ%ﬁﬂiﬁd
com@ééli‘@\@ﬁé@ $ melynal% B@rus%@%q{feﬁ s&ﬁ&?e&eﬂﬁé&l’ I?m%fcle

formula Gis nethyl, ethyl, enz
hypesaefivily tepasm), ineextergely u:pnuﬂon @pndlmn@ntrs manmdau[séﬁﬁiﬁi:ludlng

tensiof, SRR 7 SATANAITRN 3 sLEEHBHIRAC artiE rmaSeR agripgeture o

workelTamusL traama;eyéterrﬁ@ﬂlsebGé andrad C&ad&ﬂfﬁtlﬁbloﬁ% and R2 are
h i ndep endentl¥halo gen, - -OR, -C6
pe he Gemeasiipns ohthe mefenb'@wentm Heayklw used émtreat pain caused

by s;idlﬁen‘aegﬁger?ﬁ Yer§u r%r réﬁi‘atgd(inﬁllrl l reé[xl S,QH; @?% ggﬁllr%rlted to,

Sul t ng gr oup
hematomss, Hinlises. aspnam;sl(e;y cdrede spgang]) mm*.cl@ spasmsi(#g., toudled

mushSP Beflel 1 T, Bt HR S Mt natis afhits and
post-ifd¥6e BY joint-dislocaidn. 1 reBfRg EH %@dﬁéteﬂ% %r@ related

perfl uoroal kyl; each Ris ind

injuries,.thg p(ese@tr@mposmgns wouldshe aapliad Mhecarea«uf pain asgdescrlbed

| t f t at
nereff, THE st v dsiithls ey Beisad B acifriiony M Spegs-iniury
theraplydeahnigaée duéls B p¢1§é|bﬁhthér‘@py’ﬂ detipdnétard Q/Ve@ﬁtaifrélﬂﬁwga

blofegggaé:h Wit arBoasdtend.of fotmia G & sher el n: OG
o o PRt ComBhENGnt Bl 285 el IR oG Dol ta penior

mhzeﬁspMu«:hrd:icbhe bodea;o(ﬁim mlwdlm paipeapetignec@by sedithb irélits from
t’) E %ﬁd Ra is_h 1\&En or a suitabl e carboxyl
a corgppatpp aoaweépSO%V- S32 BPUIFESIATG kGMMRBERETS are not. In

o 88515 S s 4 G401 SR el W vom e
oC -

-CN, phenyl, -R, -OR, -Cl--6 perfluoroal kyI or -
per fl uor oal kyI ; each R is independently hydrogen or a
C _6 alkyl group; PGL is a i tabl e am no protecting
group; Ra is hydrogen or P&; and P& is a suitable
carboxyl protecting group, and (c) hydrogenating said
compound of formula F in an asymetric fashion to
prow de sal d conpound of forrrul a Ein enant| orrerl cal I y

~NN~ a1 a oy
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each R is independently hydrogen or a d _6 al kyl

group; PGl is a suitable am no protecting group; and
WOR00785039dr ogen or a suitable carboxyl protectP@mUS2006/040576

group, and (c) deprotecting and cyclizing said
agingProesss] f

D el e PR TRAIGh <l bl T dion
atroehb\m@f@gy ghargesm @Maeng pﬁhepmraa@emueotmqmmu nedndgammaritan

son R SIBLIE She s B B ARG Ml GGt
dallypmrdrdeotmeﬁfd!otl\/el)&Mnagé hdir paini WWIQMfIMﬂr&?ﬁ?aCkS to

group, conprising the stéps of

Se“'BF%&Pg\‘l'ﬁa %8 @éﬁ‘@%fkhe Bradigations; aw@seuraactmsanmlmg the
mecRigfoRdh bRGRMBELA Staaemolh IR el

medioatiop ¢agdiomn 9niwdh|bygha5|s3r aCe®éb aI kyl group; PGl is a
suighabl e. amnj rot Cti ng ﬂroup and Ra i s hydrogen or
WS, H5ing B(?)??P Brrppesifio cbpr%’rpbor(qj)]omt or muscle pain in

senibyEA088 dFEBOVES M 1AirfIATRY e %oﬁﬁf din reh%f n?é‘dlca jon they

asymmetric fashion to provide a conpound
alrea_dw ﬁak@ngmwp@hﬂebe mun;eddnrtammmduturemmepam |Rsennbr§2

contﬁ@?tgggé:a uor oa 36?&’('\%}/ e m%ptﬁ'l"‘&gf Bagéﬂfouealémwﬂon in

painiresiilting frendase bﬁtHe/plrfe@Qﬁﬂcél‘hpésl%ﬁé Mulcﬂfé%ldlﬁ in ?@atéls a
sui tabl e, am no%grot ecting group; and Ra is hydiogen or

indegendgnce, increasasbaghivityr se@alizaligngeppetite @nd Qi@palbsemﬁe ofywell-

beind N af ddrki pstichtconpound of forrmula E to forma
gorrpoun f orrtrul a DD wherein: RL and R2 are each

[ rlldj]fﬁlpt&?ntmtrrnttlhqch;sﬂprmgslntnns{J(fll‘ht?c {Jimylt llnlzfeRtlon @gn beQJhtrlléed as an
adiufitie pENBERL Npraptiaaarrabl Bhvelce! Hagby inelies Rassivecand active
treathfe@@é bﬂ&e%l%dblﬁ@@ﬁ%‘ %ﬂeﬁéth@ﬁ@ﬂ&/@g I%éﬂ"rrﬁo S ‘féﬂ%opgres

reducing agent form a compoun
and jpiits aHeg Heaw hepke of physica tlpwrepymﬁclum\epatn amd msoumtcathe

f f
patiefE Mok RGN He ARG pPe BT R fiaf st it H5othia e such ain.
For epdamplé theRireséit forrGiilatipR mhaybE @pbliad to fHe a:@@)of éfs gas

and each R'is independently h

|
descggcra% h%%'gg‘)ﬁ%v e.giWing, apdesEfter egeh Myslpeb@ecapy Kfeatment

b PhedanfoSABBONBAs Ban SRS Bsby 1k pain assgoiatecyith
immehilized mmpemmmiqnt ofbamaged raécled vres, te?;don%nd omts
erfluoroalk | each

Kyl
often. "gjl"ﬁﬁggﬁéé(ﬁ){‘g% Bﬁﬁ@p@fg@geg%oga fxtey)q@q p@mqy{]@f tlrpgllm these
circufhstaideabtie fd8uOisKept RPSbBlizEd ‘Bxpa véﬁé’cg%f Evf‘&égrr&%cﬂng, but

or a suitable car boxyl protecti
not lignited §e erieicas; %lmgsc9@$tszbargi@e@<nmbsmmts1f0ftmtnuéa vihdrothe

R.and R ar
dewcfggé h%ﬁoggg%g@%dqq% [@I tg]éléq@ﬁer éﬁ %(Zlglq; EXpefjencegm isqle ghone,
tendqreafidi/oojoiad (kaih in OF ab&ilthe RRFidBIRIRRAfEY! ThéWe@éPﬁ*forfﬁ |ation

nde dently hydrogen or a C 6 al kyl group, and lﬂ
can tter!é%é)qe ?f’g freai suchdiaio b @pelying theufosmplationttodhe areabf ain in the
manr{é?q)tégbﬂge@gggmto forma conmpound of fornmula C. [0074]

ther aspect of the present invention provides a

cd' rﬁN)SJ od trahséutansbas @lecﬁowtm@ Bﬂmu&t@ﬂ:s%h@?&t@%&j by high
ependent | phenyl R -OR

a )
"°'ta%“er NFERLSY kgt ar}&fg used fa@ﬂqu'aa‘rw presai cemmsmong can be
used i eeia
I eeang ‘g‘éﬁ?é?ﬁﬁﬁ%?&%%@“%m?héf iilath Wihorp e e
formula D is hydrogen. In another enbodi ment, both of
the R1 and R2 groups of formula D are hydrogen. In yet
anot her enbodi nent, one of ltlhe RL and R2 groups of
formula Dis selected fromhalogen or -CN. In stil
anot her enbodi nent, one of the RL and R2 groups of
formula Dis -OR wherein Ris hydrogen or a Cl. al kyl
group. In another enbodlnent one of the RL and R2

o Y c o -~ " o o
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formulae E, D, C, B, A and Il with stereochem stry
opposite to that depicted. Additionally, one of
w@e@7sn3y skill in the art will recogni ze thatP€TES2006/040576
conmpounds of fornulae D, C, B5A, and Il which are
f ' :
oo T E (T HeARASIE Fot B bA® o rddment it
elecirisabngirdmuscular gbiswlatiom ghe prasenh denmbsi‘honmdnabéEapphed to the

anot her ct of the present invention
aﬁe%gcggr%?e@etbeggmﬂn%e %]e N#8 E : in enantionerically
andﬂéégﬁgﬁflbgn ‘glﬁgfog'ndbn aido %@Chs@a lﬁrc%nﬂﬁﬁé‘tlon with local or other

injectiers bf,an eaERMelicopUCUES bdcpéarfel m%b@niwlthoutastarms)s For
exarh ﬂQeQ ?\I%gﬁ Ia%t n«%:é(nn(;cghéﬂ{ a?\r @{Jtﬁ Lpg vﬁt{ﬁcyt ﬁgtggoq(ﬂi)oc%g%% injected

into ﬂnesshm abér@mgitl’ﬁmaséa ofpdilﬂCTIhl&@rga ofithe $KIR €8h besfurther
bove, e PGl group of fornula Eis a

efined a
ane&‘gfeﬁttzgsdté' %m?'wagﬁﬁetpé%%e gogm;alon@n QrAPENd e thiection site
[ gigys are well known in the art and
befofb;]grt%%rtﬁ o@% described in detail in Geene (1999).
Suntagigiitiona then present eompmglt@ncmpys betusledrin \mohibmatmn with oral

arag P bR et B R ot KMo et

pain AWheaused!Th @8gh raashdh forldxépplé, rthé ohgddkllﬁﬂpﬁéﬂe'weéﬁ provide
the PGL group of formula E is sel ect from

an epbgyired yid/enadditiye paBosjief effesti oxycar bonyl |

o DR IRB oAV LRI DGR BRI i et
treataleny bevibes mdluc(lBg) buf hotdinetad tophblypaekshaiyl ad re@ihg pads or
chl or oacetyl, dichl oroacetyl trichl oroacetyl,

y
hot tﬁwe'f% 5aelatdywlce§rmay alsodReles D Iamrmwhlcmsa.d@gpdgssue heat
t
e o s S IR hiid #8555 KeRtfhioh frequency
currgsit wiliragonic (wav&seoy mlcrbwaues eadlahthmdl)laﬂ'rarmy is Imsea’(m reduce
. p.of formula E is defl
pain, ﬁﬁ%‘ée n}Lﬁgf)eF%oagﬁn&ﬂ)e%F% 1¥'§S‘é P@nté%?tH \SGgen or
inflarfAnriitioh2&h@ pfcﬁﬁb@(b{éalﬁfgoq'ﬁ@tﬂr@@erﬁrdﬁhﬁbos‘fﬁbﬁ@&rﬁbe used in
car boxyl protecting groups are well known in the art
combjratiomwith det pReke of Piztherey ta nrqmleaam enhamc@céaad/or additive
rehef(éffe%? Sui tabl e carboxyl protecting groups, taken
the carboxylate noiety to which they are
atRuatheedthei presentecorpbsitiore mizytbe used #flcérmbin@iiibh @M tbrphine-

substituted C -e aliphatic esters, optionall
ke ageR%, UG &8 Chdpne arites, S setcaainfercage!, Pereerol, and

t
VieaShl e S RChifRRLl S5 oRbind DS RS RhEHe,
togemeomlthaﬂwa thelftbimelabommw thei mesemtpwenttum; yhn achleve an

i sebut.vl.... benzyl n hen ach grou
anaigeliy Sty AR o BPBASS Rowirs 8 Righel foRade & Gibies butpwith
feweE 8idB@figlcts: aci ds i ncl ude oxazolines and ortho esters. .
In certain enbodi nents, the Ra group of forrmula E is
e [giditiosy tha pre@enbecnrz\ppsmon rmym usad dnl combingtionhwitiRa

B B4 B B AR B
reductio, aedu@@adm 48d alledatig p h%%oﬁféilc@n%tgﬁﬁsoy)ﬁ]omtormg
of

for E |s h en. In anot er enbodi nent, both

and gqpdr éb’%'e iGAl Preganses. Enaree o) idgedhadkieghbniques

AP T kP T B o o

anot her enbodi nent, one of the RL and R2 groups of
formula Eis -OR vvhereln R is hydrogen or a Cl al kyl
group. In another embodi ment2 one of the Rl and R2
groups of forhula E is sel ected from-d- 6 alkyl, -C 6
perfluoroal kyl, or -QOCl- perfluoroal kyl. [0081] In
certain enbodi ments, the asymmetric hydrogenation
provi des a conpound of forrrul a E as a mxture of

I L s
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formed. Filtration and in vacuo drying afforded the

title conpound (F-la) as an off-white solid (42.6 g,
W@&W/.OSMMI\/R (CDA'3) : 8.01 (d, IH, 7.89 (br BCT/USH06/040576

7.5-7.1 (m 3H), 4.13 (q, 2H), 2.94-2.80 (m 4H), 2.08
cont%l ov%\"hls df et F(h%elo%'émallpr%% §des é”r’f& t é:cﬂlﬁe gF&ﬁér reducfion in

opi ony am no) eny
pain 'fbﬁ@(tbﬂobgh)ﬂnﬁiUsao‘fGU(:FIteghmql]'eae et hyl ester from above
s. added to a nixture

i neReate bqiRstions, Gin 28 2 5% b Beeta i aclpincture
theréﬂ'y'“%)cupﬁheturfe M&epy\g@ﬁemmlﬁ%més ﬁ%e&&fﬁtg{] y ﬁe@&léé &t @rtain

which tine the m xture was cool ed an en wash

spegili¢ pain{§ emtha syface et thedhodyn Acguaciute hay erowseﬁlcacy in

e AL ETE L 8By IR Ficcaroie

low bamop@h darpal wihnéesyridrome, mbﬁbmyaIgeql andtd'ﬂhdbﬁécﬂ‘fdltldﬂ“s?that
IN HC (aqueous) to a

iltrate was_acidified w pH

causs Siyoic PRIE Ui FABPORIIONEHERRA Y BIGHUG &R elahanged andior
addlfN/é]?eﬁ f ?%ﬁ% | b) was

obt ai %eghggt(w'gﬁ gséggﬁnﬁ ar ﬁiartlf/.’;ﬁpg Jic t&'%SS%

HINMR (CDA 3) : 7.73 (d/br s 2H overlap), 7.30 (t,
KITSII—|) 7.20 (t, IH, 7.10 (d, IH, 2.90-2.70 (m 4H,

2.0 (p, 2H), 1.23 (s, 9H.E-1 [0085]

I(R) 2(S) r2-(2, 2-Di met hyl - propi onyl am no) - phenyl ] -cvc

ent anecar boxylic acid (E-D : A m xture O Rh(COD)
sgﬁemsoyl e¢ ang kits, Wbef@/QWeaﬁ#@JQRii(ltpﬁb!ﬁa@LLHDﬂﬂie ang or more

op Gl cqhgBBlioh o iS4 RESEE SpHRE TEOTEL Rl

prepaeatipasan theekitsT mayrbex prasentirsa padikald, @s described below. Where

desifsel, T fOpiCa RGBS o the Ji girarbe praseat in inskydyal Raviches or
analéé&lg@entgme@t eserive! F?é cb g%smongémmsﬁ%%no' The

m xt ure was sti ed un C for 36
holif& Sumﬁcﬁﬂ’tmaylai@p mquwmgiru@onstfbr hNaw tohmsenthetpatehes,

nelERg ARSI EATSr A FS5AR G RS e bl e p
doa@gl sched ukes &R0 Tﬂ;né érééiluéﬂwﬁs(&@?eﬁbralg7re6§ro@aroﬁ a s'u"i'éble

(m
reCO(qwg mqadlurg Hégt example the |nq;rucgon§3my31§e prmted}em a substrate

suchzadé) agerst ﬂlé@t E'%I onsgl? S & ir ins uF“ s Wf? \, ogéf?&??’g% the kits as

t'i onal or "as

_‘__

‘a papkags idselrtj in tﬁaﬂéb:elih‘llg ofthé cbﬁ%ﬁe}r of tBS kiddf com onents thereof

xahv ro-cvcl opental clquinolin-

(i.e. ﬁgqgjéte%‘@gqﬁg pac aging or subpack glng)qetc In other embodlments the

i

nstr&c&;e%ls?rg‘g)ltr%%(nit@s% el@ézltr%mc”s% a@é?%f%]fﬂé%@g ggg{w ad“%.ﬁ?arb*Pe

compuigsregdabie Sntagqn'Edeoé g%@E REBMAdiSkeitecets) was t hen
added and the mi xture was heated to 85 0C. After 10
hours, the reaction was cooled and then diluted with
etThd followi achtdleind\eshipathti wa

NaHCO 3 tr%teﬁor gani cs vverg Eﬁ?&gﬁé‘%ﬁ%ﬁ%ﬁ%&sﬁ O¥1°f

'"UStFﬁtpﬂraétqfﬂﬁiWﬁﬂa)ﬁ@ﬁb@ﬂﬁf@m on provided 5 1 ng of the
title quinolinone conpound (D-1). HINWR (CDC 3): 8.97
(br s, IH, 7.23-7.15 (m 2H), 7.01 (t, IH, 6.83 (d,
IH), 3.27 (q, |H, 3.01EXAMP(ES |H, 2.36-2.30 (m
“IH), 2.18-2.07 (m 2H), 1.76-1.64 (m 3H).C1 [0087]

2,33ar SVA. 5. 9bf SVHexahvdr o-| H-cvcl opent a[ clqui nol i ne
d?r]a tical and comparative examples are given below, but the manufacturing

I Hexahydr o- cycl opent a[ c] qui nol i n- 4-
method%s?ggl%ﬁ%d gqe%gsﬁm)l) is conbined with 0.6 nilL

anhydrous THF. Lithium al um num hydride solution (0.6
nL, INin THF) was added drbbwi se. The mixture was
stirred under nitrogen overnight. After quenching with
IN HCO (aqueous), the product (Cl)was extracted with
ethyl acetate and dried over anhydrous MgSO4. HLNWVR
(CbA 3) 7 12 (d, IH), 7.00 (t, IH, 6.71 (t, IH,

PN AN N A



be useful as catalysts in the asymetric hydrogenation
of cyclopentene F-1b to formE-I as shown. Typically,
wo b@70s@esi ti on netal species and the chiral |POEDS2006/040576

were enployed in a 1:1 ratio, except where the
transition netal species was binetallic, in which case
the ratio was 1:2 (i.e., 1 ligand per netal center).

Example thi Tegataenhpof/Baek paincwitll VWG-23 EeicalrRatch Preparation
chiral conpl exes, were typically enployed in a
substrate (F-1b) to catalyst ratio of 100:1. Reactions

A. wePatchuPreparatipser i bed above, with MeOH or THF as

solvent, at tenperatures ranging fromabout 30 OC to
5 abOderigal 2% \éylsr% pataly RrepaEiiaNYas madesamaliopss psi to

; . . ! _ f !
e pEpardtn oftnE 2P suRBSlS babl, STy B AL Hifel well with
U8 T2 SR lkaael APV RESETIEbG-REPEAT FGelLiose
Pugsmapb%iGlyserir-ad 47.4104ydigp., this application

claims priority to the filing date of the United
10 St hbe sesqutignt ge%adahesm base isdben spreéathoiiera RE TNaonwoven fabric

e DO B bl er e S s
| NTTRCRRCIHEB\RastogOum K 1dfcnt.he | nventi on An area of

on-_goij %8 research is the devel opnent of safer and
8Pk met hods for reducing or elimnating pain

TR GBS Ao ARt SR o 7
15 hourgevdayfosd. wasksse i ncl ude | otions and oi ntnents

C Col?tsailfgf ng aspirin or any of a nunber of non-steroidal
©antesyf | ammat ory agents. However, nany current

topi cal pain agents are not enpéirnqléé, gatistacrory. fFor
_exanpl e, |opioids can cause strong a gl ction in
Patignitnitat s | DeSAl Ds cldpayause vaDaplds undesDaglfie sj Day 28
3 d

nnnnn Mo L no cones i
Vot eg—COoRS 1 pation—a

effects—sueh—asn & e d
Y'M'bl ood cl oppi ng. Logq\i anest he(t)$ CsS can a gﬂ) cause| 04
M.S.various updesirabllesi d€ efTeggdsS, such agpSKim ?12

cn,
01

blistering, slow heart rate jand di zzi ness. As su
AN.while manddof the [@Frently |2l abl e ah@2gesic
formil ations reduce pain to [sone degree, there ijs,
*Paimbawelhel ess, a continued interest in identifying new

fofqmyl.at,i ons [ rovide longer lasting pain relief
i n{ . ﬁ%@lp.gp%(ggaqﬁcqr@ré_p%wr dingly, there is
CQY8: iSuiefe | et 65icdnirdid and %ﬁ?tmf‘ﬁut@imﬁfﬁ"’crﬁ cal

pain relief agents. Relevant Literature Unite t at es
20 P16 Modesate; B eblest cantineie, swae physical, B3i8ity.4, 226, 988;
4, . : 4. .150. 052; 4,070, 496; 4,070, 449;
4,%423‘,08%%&3‘1%@@? ?Jr%g?éi?jgﬂ"%g; 4,033, 994; 4,032, 661
, OR: 02, Pwdire of 2deRtent of BAld4in. 5, 773, 410;
6,@2 974; 6,592,884; 5,959,161 ; 6, 328, 982;
0, aA'bBres 214, 788; 5,608,1 19; 6,769, 428;
6, 455, 080; 6, 656, 456; 6,821 ,507; 6,740,311 1,
6,677,391 ; 6,497,859; 6,769,428 and 6, 719, 995;
25  Example@heskeatmenttof IRiiff 30041650474; United States Patent

| i.catl No. 20040067970. SUMVARY OF THE | NVENTI ON
A. ?ﬁ&p&%ﬁ? C%fgirbﬁep%rlai I8f- conposi ti ons of

N.Rtopidd] 2084 DYS-23- i Heslcpmal Béﬁﬂ%gﬁgﬁﬂ%é@%%sa{ llows:
usi ng the sanme are provided: e subj ect conpositions
include a pain relieving effective anmount of

N, 2, 3-trinethyl-2-isopropyl butam de in a topica

formul ation, e.g., a patch, gel, cream spray or foam
Al so provided are nethods of usi ng the subj ect
conpositions in pain relief applications. BRIEF

DESCRI PTION OF THE FIGURES Fig. 1 provides a
cross-sectional view of a topical patch preparation
according to the invention. DESCRI PTION OF THE

AN 71 1 7N IR A1 R AR "I~~~ == " - o a "
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reference to disclose and describe the nethods and/or
materials in connection with which the publications

wae®@7o5w3ed. The citation of any publication i sPEDUSI006040576
di scl osure prior to the filing date and should not be

coE@‘l/d\/MSEﬂaawaamladdmmH ivith 20%DE120.A595@8 hyi Bé(r%‘i‘)bhOEO%Water
5 E itled to antedate such publlcat|on by v
et

MY @ReiSs85 akihanal, The resudtant mixtupauwas ctmn put into a
prﬁmmggﬁa ege different fromthe actual publ i cation
dates which nmay need to be independently confirmed. It

B. ishiotasdl t hat, as used herein and in the appended

r forns " "an", and "the"
" oEhE opit el bRt afion WeS amelid to Aant efiedshovidaxaf patients for
two fithes at @&sy o BHoMrs &t altimé forfdev(eg noted that the
cIalnB may be drafted to exc e any optional el enent.
C. aAsResulis: this statenent |s |ntended to serve as
antecedent baS|s for—use: Tun exgl usi ve term nol ogy
as "solely,” "only" and V% MS'ke in|connection with
the PetiehBinitn ongy@Jntel ts, o use of a
"negative limtlation As w || be apparent to those of
skllflTn t he art(ﬁbon reajDEg this disclosure, each of
t he rvidual—enbodimentsdeser+bed and il |l ustrated
her ei h"has di scrjete conpowgﬁts and features which nmay
be r®daHI |y separ|agged from gy conbined with the
features of any lof the ot her several enbodi nents
wi t hout departing fromithe scope or spirit of the
resent invention. Any recited nethod can be carried
The s5ale emnlpyedabrre istthe semesseale ithatds employehin hthéabove)
order which is logically possible. In further
descri bing various representative enbodi nents of the
Exaniple éhnt Ioeatmentraf arpal Turtndl GYingiddmeonposi tions are
reviewed first in greater detail, followed by
adi scussi on of representative met hods and applications
A. 1 Topiedlcehm Piddk ei{toncon'pom tions may be used, as well
as representative kits of the subject conpositions
t Hatopica) 2086 WES-@3itrartsdermat treden pfeparatiornwasimade as follows:

?@% 2R TDBEA Rl Y dOVeictogy e GbpL hopate,
rdZ%Metnnmabémeoﬁde%eﬁ Q%WPQ' Wsélgtcgryil( o

treatlngasu ect I n nee aln
t NQosiearats, |1n§/oHydm>gﬁtated pasteapur tobolysoebatapp #dsopropyl

IRkl 21eb Rl BooBORBTAG 3 VSEUNE R pefialaurm el The
| seUtipY hidtupsTvas thér pat I AMUBS a W@s%%é CAS#SL,
115-67-4). The Ws-23 active agent can be produced

usTiodPNy conveni ent protocol, where representatlve

p f ' ' S, Pat ent . A, 296, 2

PTAE63, Ao ERPBIIR s Aoied B Rtk ofefagtPana o
two timesumdaypfortkoMiE-23 thnbifye2 a@eks, present in the

conposition is sufficient such that, when topically

applied to a subject pursuant to the nethods of the

i nvention, the subject experiences pain relief, where

pain relief is used to refer not only to a conplete

cessation of pain, but also sone neasurabl e decrease

in the magnitude of pain, e.g., as neasured using the

scale reported in the Experinental Section blow In

representative enbodi nents, the anount of W5 23 active

agent in the topical conposition ranges fromabout 0.1

to 30% (W w); such as fromabout 2 to 20% (W w). The

topi cal conposition may be present in a variety of

di fferent topical appllcat n formats, including, but

not limted to: a patch, S tncludlng a hydroge

patch; a gel; a cream a foant a lotion; a spray; an

ointment; a tape; a plaster; etc. In representative

enbodi nents of the interest, the topical fornulation

|s a toplcal patch. In certaln enbodlnents the

o, S Y a1 -




10

15

20

petroleumjelly, wax, solvents, thickeners,
pl asticizers, pH regulators, waterretai ning agents and

wao b@7/050362 Furt hernore, the gel and cream prepPCHUSING040576

may al so contain other physiologically acceptable
C. exReBuk&its or other mnor additives, particularly

associ ated with organol eptic properties, such as

fragrances, dyes, enulsifiers, buffers, antibiotics,

stabilizers orrthet+ike—Thetapteal—agel—anet—ecream
preparations df these represenﬁﬂpﬂfaégnbodinents may
ePatiént ieiized |US4 any| pagyeni ent pak,esocol . Tl

ivd prr){’\ur;\di ne tjyof t he in?er est ., tl’lljeéy21
o@i-'cal formul|{d&8 on i s RO%i ntment | 08s are kn

b

r

t WS in th
arg The orntei—prepar g oh—arergeneraty— i
i ns'z;[;jdi tion tc%ﬁ]e actiy Aagent, /\H§ VASELI N@?t m

p

p

19%}

etimgl eum j el 17 preserjvgdives, h|gher al conopg,

ol yval ent al gohol s, enul sifying pgents, solyents,
t hi ckeners, plasticizers and the i Ke. Furthernore,
the oi ntnment preparation nmay al so contain other

The ﬁwgi%naleveélagyvg&@mm@ sedleithatistamployed firefl .Gyi(above)
addi tives, particularly associated w th organol eptic
properties, such as fragrances, dyes, enulsifiers,

Exarbplef £rEreatmentofMigesine st abi | i zers or the like. The
topi cal patch preparations of these representative
enbodi nents may be fabricated using any conveni ent

A. Prrgsiesl oinlREhBIepSFattdf-NG W6- 23 TOPI CAL COVPOSI TI ONS
The 'subj ect topicﬁ conpositions find use in
aphitopiaal 2% WE-2% tepidah gir?{rmbpmnaréthmn mﬁ'sgnad? as fisllows:
t t. conposjtipns us t hods o
PPV 25w PR wf Wik 38Ypief o e Sestg aeahols10%Bees
kneaywaha nt h eIgn k@Al
ot o e o SEUINES pESlenfih el Tk Ao R Bl W then
mUidieke, a tube arshsealéd.conposi tion may be admi ni st ered

to nveni ent topical site. Topical sites of
B. ian&ég&oi ncl ude, but are not limted to: arns, |eg,

t ofteotopheAdinteiedt preparatidf Was apphad tdahch ?erﬁﬁbéeéfecﬁe Wibject
he topi cal_ conposition foll ow ng application nust be

forsi'ﬂ‘fifﬁléﬂéfﬂrzéaﬁ-ovi de for the desired anount of agent

C. aggdyjtration, and in representative embodi ments
ranges fromabout 1 to 200 cn®, and in many

enbodi ments from aboutPai ltevel 80 cn®, usually from
bept—100 tol150 cnR —e. g 140 cnP__Inl representative

gﬁﬂﬁﬂ“ﬁ@ﬂ?k, Fﬁwopericd3%ﬁ1tinﬁ tPay2 t he conposition

[ i Ntai net gt the gige of appticat+on does not

§9ggd about 2% hour s, da']'r“:d in repqdésent ative

efikodi nents d0Bs not exyxed abodtgfR4 hours. However,

the—period-—of tinme during-whichlthe prejparation is

Mt ai ned af 08he appl|i®ation sift®is, jin
WMI 7= pn[hndi ments_  at lleast about 15 to 30
The eEwloyes Rhqve iathe same sasdrithat imemplayedinacCi (abuye)

t he subj ect nethods, a given dosage of the topica

conposition may be applied a single tine or a

plurality of times over a given tinme period, e.g., the
in conditjon being treated, where the

course, of .the pa
adlds Ry ram e, ghavesestlis anddjs@msionnibat ihe sibiscirievention
providd R bBHaR AR torlcdlingf rélsf Bcfi bfn! RhigtEegboditon offers

nmet hods, the topical conposition that includes the
WE-23 active agent is applied to a keratinized skin
site of the subject proxinmal to site of pain, where
the phrase "site of pain" is used to refer to the

| ocati on of pain as perceiJgd by subject. The site of
pain may be present in a variety of body |ocations.
The skin site (i.e., application site) to which the
conposition is applied will be sufficiently proxinm
to the site of pain, e.g. the skin site overlies the

Y " e T T e Y
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penetrates the surface of the skin and the subject

experiences pain relief. As a result, the patient
wezpenssnces at | east a partial subsidence i n PEEUS2006/040576

intensity of pain, and in sone cases may experience a

benefitnplertcurcatyasmployed topacal act‘b@egeam)lmcsraamg Mack oftsm’e effects.
A ng i,cal 6 nEQS|t|ons in accordance with the subj e
s syeh, g Subiect nventien rersaserta@ sgnificanhentriewtigneto thg art
frompain. A variety of hosts are treatable according

to t he subject met hods. Generally such hosts are
nannals or "manmmal i an," where these ternB are used

escrtbe or gani sns, whi ¢ are ithin the
o PO b 1Re STt TpSeian hay bpup Slbseiibed In same detail by way of
illustiatiopt BRAt eRAmpld A& %ﬁrﬁéée@ b?'eclé ] 8 tuﬁ@rﬁgﬂam Gt ?s readily

humans, chi npanzees, and nonkeys ere
apparghitiigdgose ef pecinary kil intheart emllrghtrofdbe teachimgs of thrs invention

rt 0 Bk o MTRRASAERB 0 o B85k By pepang o

the spisié or scope of thesdpperidedfclainondi ti on characterized by
. the presence of pain. By treatnent is neant at | east

an anelioration of the pain experience by the subject,
f.
}"‘g&g:?rcﬁﬁggt ﬂgeaér‘eggglrﬁoﬂnérlee llﬂsﬂa@sotﬂg lpgﬁt'&g)?eé 8 fhe'iffvention. |
will qiara@rpeecaatedeﬂgat thase slalledtgn taesactl aflebenwable td&levise various

arranG@hiEtS Wi, liRBiioh ! aebleiy o iachanshae bereiei embsdy the

prrnc@ldsJ@ﬂﬂh@ﬂﬁvéﬁtﬁfrﬁaﬁ&ﬁr@ﬁ‘a‘cfbde‘d wimR! |f§t iMt %ﬁﬂ‘b@égﬂeedFurthermore
prevented from happening, or stoppe

all exemmeﬁanéopor&tmmat lenguabe reoked hereioaye principiadly sntended to aid

e HRBCP BB She DR B O AT 4 concens
contrrbmtmﬂbyr&he rn\telflﬁorsttbj faethern®y hﬁ’él%r[f emidl arel 10 e %Bﬁétﬁ?ed Bs being
L tude of at |east about pornt as determ ned on
W'th°tr}ﬁ@'”ﬂﬁﬁ"?ﬂ E‘%é‘l’é‘ Flé?ﬁifrft?ébi rewteedwexmplm ancheenditiens. i Mareover, all
stater‘?n@h@"her%ﬁ‘r? rlﬁér?llegaﬁﬁrt)@tge UL g gmﬂgd?mgﬁtsn&rtﬁg inyention as

i ncl udln eas Int's or nore
well asyspecifie @qamptes |tlnerleofj@ehnténdedrtmgnemdpawbgtmstractural and

functiBaf, B lent dneisthg “RedEbRaRact e diimdes et suish; equivalents
lncludEbbﬂﬂéuﬂrénW‘ Rn&Wn "Efuivaénts PRtk eBaivaierts Qfe@?fb?edgh hE future,
shoulder rheumatic arthritis, carpal tunne
. RY nelementsinelexslepsd that seerfarm |t@ee safmea ftmsttdre rdganéless of
structDFéaCt'F'ﬁg scr BE! Sf(thseyggc%t E‘Zt't{{i‘f’% |%he/fbr i abeli £ 83l to be

eVIGMB In grea

I|m|te¢HREt8RESEésﬂ'e‘kiﬁbME8léE€Boﬂnﬁeth| thWE%rW@IeB&ﬁ’é&f‘herem Rather the
be used to treat pain associated wt

0S| ns na

SCOPS Ny SEEhAT PSRt yerhioh is#Tpodissl by e apRedeIBBIMS ons
to the area of pain as described above. Specifically,
the conpositions herein may be used to treat pain,
including, but not limted to, arthritis, neck pain,
shoul der pain, back pain, surgical pain, preoperative
and postoperative pain, tenporal mandi bul ar joint
syndrone, carpal tunnel syndrone, and bone injury
pai n. The conpositions herein may al so be used to
treat pain associated with osteoarthritis, auto-inmmune
di seases such as rheumatoid arthritis and psoriatic
arthritis, gout, psuedo gout, ankylosing spondylitis,
juvenile arthritis, system c |upus erythematosus,
arthritis associated with an infection, scleroderm
and fibronmyalgia. In addition, the conpositions herein
may be used to treat nuscle pain, pai n associated with
nmuscl e tension, fatigue, Wfvature of the Spi ne, m nor
and nmaj or spinal di sc conpression, pi nched nerves,
strained or sprained nuscles, and nervous tension.
Moreover, the present conpositions nay be used to
treat paln assocrated mnth traunatlc |nJur|es

T e . o o
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injuries, the present conpositions would be applied to
the area of pain as described herein. The present
W@E 0uposi369 ons may be used in conbi nati on wi th PCT/US2006/040576

sports-injury therapy techni ques such as physica
t herapy, acupuncture, weight-training, biofeedback

Myﬂéfigzhgﬂﬁﬁggiéﬁng others. The present conpositions may

treating pain unique to senior

citizens. Miuch of the bone, joint or nuscle pain
experienced by seniors results froma conbination of

1. sobrtepisal ainweligf comysasitoucaraprising Kpainrelioling efeéfive amount

J ertain cases, such pain is a natura
of N%%gghﬂeetﬁwéé'iﬁoqrﬂgﬁgF@é‘é%@e'r esul ting from theaging
process, which includes pain acconpanied wth
di m ni shed notor function, atrophy, dietary changes,

2. anbhRy compestionanesrtng e Cyainphi whemsiragaidetopicahcampositisn
compl it o 0k (%25 THILN 2 S bRt

effectively manage their pain. This poses significant
ﬁwbacks t?.senior , such as_side effects fromthe
[

dr . . of f ect s |
3. neliie GPMpRstiogArspeding énbiaione, whersinsaig topisal composition
i i Se WS ort to
Co o Aot 2% NP2 S ARy 2 B lehy Ml |
basis. Thus, using the present conpositions to treat

b Loint..or nuscl.e pajn.in seniors can be effective
4. 7ol apRPBbiEBh RSBt Chimpb e ssiadepicaearapositon is a
topicahpatchl ready take, or would be required to take in the

future. Also, pain in seniors contributes to
depression, inactivity and immobility in this age

LUt e | AT l.ting.f f th
5. prEeomplLRth RRaldh g R Firifek Widtiin (R pRaPatin s o
hydrogelgatetdence, i ncreased activity, socialization,

appetite and overall sense of wellbeing in an elderly
patient. In addition, the conpositions of the present

o | SABoStEn Bl et EEN S o Gflion e

gel. and active treatnments or methodol ogi es to strengthen
and/ or heal nuscles, tendons, bones, and joints. The
draw backs of physical therapy include pain and
7. diTieocdmpbsition beGomiHg RN Clairk e viHrEl Slid ?@ﬂcafcomkrb’gition is a
present 1 nvention can be used to treat su pal n.” For
Créarg@yanpl e, the present fornulation may be applied to the
area of pain (as described herein) before, during,
and/ or after each physical therapy treatnent. The
8. prlémecdmpositios attodihgcerClairm d, hersinddi® tdgi€aicofffdiition is a
f associated with imobilized tissue. Treatnent of
Oamdarmged muscl es, bones, tendons, and joints often
requires that tissues be immobilized for an extended
period of time. In these circunstances, the tissue is
9. képmethatbbeaiingdainyin @ sudjécttexpefiedeivig gesn,isaed Hiitned
Aimted to . braces, slings, casts, bandages
compg%&@%fofqﬂlg .ada'P@fﬁfmefe,S%éHbJ?ﬁ a fRRiFelPain relisfsomwosition
compRisthgCam hirbiind & - ' Ak :
e g e N Ty ol Bl ENtarf e HEEER ypat said
subjechiasiseid PaiB. ar ea. The present formul ati on can be used
to treat such pain by applying the forrmulation to the
area of pain in the manner described herein. TENS or
transcut aneous el ectro-nerve stinulation is
characterized by high voltage, sensory current and is
used to bl ock pain. The present conpositions can be
used in conjunction with el,ectrical neuromnuscul ar
stinmulation to increase thégffectiveness of the pain
treatnment. For exanple, before or after treatnent with
el ectrical neuronuscul ar stinulation, the present
conposition can be applied to the affected area in the
manner described herein. The present conposition can

o o Y - o
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relieving pain. Acupuncture may al so be useful for the
treatnment of osteoarthritis, |ow back pain, carpa

wao eovnes03sy ndr one, fibronyal gia, and ot her condPCT/0806/040576
t hat cause chronic pain. The conpositions herein may

10. PY THe HetPBALHRBRARE t& CHIRY Q,E\fv"l‘i’ér‘e'iﬁ@aiﬂ‘it{)(?@él %%g&éiti&ﬁ‘%‘
_used in conbinatioh wth acupuncture. S

topigally\adieinisiereddotanid ankiect atteelosatipr proXimas teasait qoedin.
i nclude one or nore topical conpositions or
preparations, as described above. The subject topica

11. pr €hemathedadcording t& Clam@ywisrel! §5i6Rbpical GorRpLass
as described bel ow. Were desire he topica

d, t
compgsedEPMm abow0.1 e 3% N 23yl iseihyk2daepropylbutamideyal
pouches or anal ogous containers, to preserve the
conpositions until use. The subject kits may al so
12. i nthedeethodtaceotding o Ctaimhbly iteereesditl ¢opisaicdeapositien e

the ipstructi,Q ical lnclyde i nfornati on about
compfiSes 1ot SBR{P 1o 20BN X i spim e tamide e
instructions are generally recorded on a suitable
recordi ng medium For exanple, the instructions nmay be
13. priThe @metgnd &csqrding to €laimud; twharefregaid topical esnpaositien s a
: h, the instructions nay be present in the kits
1Dpuggpéﬂ%hckage insert, in the |abeling of the container
of the kit or conponents thereof (i.e. associated with
t he packagi ng or subpackaging) etc. In other i
14. enbBaimathed accauling ia Claim thwharein saisktopicahpatoh is a hydrogel
pamﬁ]ectronic storage data file present on a suitable
conmput er readabl e storage nmedium e.g. CD ROM
di skette, etc. The follow ng practical and conparative
are off i]lustration and not b

15. %?R%ﬁsfh% aeepiding %ﬁﬁﬂnw% vg'{%{em salfl tepigal Gampesiion 2 gel.

exanpl es are given below, but the manufacturing method
is not limted thereby. Exanple 1. Treatnent of Back
16. pal e meathog\gceardingtaalaimd, svhapeimpsaid topioalonRadsition is a
ﬁ{eparation- A topical 5% W5 23 patch preparati on was
ndde as follows: For preparation of the gel adhesive
base, 5%\6-23 is nmxed well with 12%Castor oil
0.15%vet hyl paraben, 8%Sodi um pol yacryl at e, o
17. 0. Hogrmathed @cgerding wPlainn8, wheraincssid itopicaleeygpasitionis a foam.
cross-1linking agent, 4%Cel | ul ose gum 20%d ycerin and
47.41 % water. The resultant gel adhesive base is then
18. spFlathethod agctidihgrion@Glairar, veisrein $aid paiveisgihoseh from the
1000g/g2.é§he Eesulthg Eng?uet is.then | amnated w.th '
group GepSIsting, ol hacK AN CHNOT PR ¥Ry Rigraine. stifishouldes) rheumatic
arthritlRe chi ihetrfammi&to is80 2k r
B e AR B e kAo R el Bag B musce,
bonetsaciuie; reflex aymyatheticdystropbybhd eigbetlespainake care of
pain. 08: Severe, Can't concentrate and can't do al
but sinple things. 06: Mderate, But able to continue
19. sofme platsod abc@@ﬁndgaot ClairR 4, whelreihadaid sGBlRcPR 4 ARPRREI.
somewhat. 02: M| Awar e of undercurrent of mld
pain. 00: Pain Free Exanple 2. Treatnent of Stiff

20, SO A EER B PR i€ it K

fol |l ows: 2090\5- 23 was m xed well wth 20%beet,

0. 15%\et hy| . paraben, 20%Mter, 5%Car boner and
31§g§ﬁﬁﬂﬁé' M9- The resultant mixture was then put into
a tube and sealed. B. Protocol The topical ge
preparation was applied to right or Ieft shoul der of
patients for two times a day for 8 hours at a tine for
a week. C. Results: The scal e enpl oyed above is the
same scale that is enployed19n 1.C. (above) Exanple 3.
Treat nent of Carpal Tunnel Syndronme A . Topical Cream
Preparation- A topical 20% W5 23 transdernmal cream
preparati on was nmade as follows: 209%\5-23 was m xed
well with 40%°ropyl ene dycol, 7%Mter, 0.2%et hyl

~ A Y o NN ARL A - s~

crea

21.



The scal e enpl oyed above is the sane scale that is
enployed in 1.C. (above) It is evident fromthe above
w0 e®absseand di scussion that the subject i nvent@DOS2006/040576
provi des an inportant new topical pain relief active
age)t, whbpidalSainesidficompYsitRirsesmpfisihg #hVSdin %Hé\mq Elfective
enpl oyed topical active agents, i1ncluding [ack of side
amoé'gP@EK‘S’Z.,:”J@'@@‘@Ml:zT'WrQBﬂ gtanamidenandn represents a

7 oFdyor Bt o BeHeLOuid Beibsicy etprolieE G ietss =

subjbgt maneedf therdofst rati on and exanpl e for purposes of
clarity of understanding, it is readily apparent to
those of ordinary skill in the art in light of the
te [ bk S e [ aekt aj .
22, B S U ol Kt T R MR g of saia
compesitionie spirit or scope of the appended cl ai ns.
Accordingly, the preceding nmerely illustrates the
principles of the invention. It will be appreciated
23. t ke khtereofdihd tedldim I SyRsrbinédil PhFrafly & doﬁa;sb% |oiR are
varjous arrangenents which, although not explicitly
presgekidrsapadaler cati@narsher ei n, enbody the principl es of
the invention and are included within its spirit and
scope. Furthernore, all exanples and conditiona
24. | ange&ij@accerdingth Ckiiei 28, aviterpin $uld Raphbaté RbARRss pe sealed
id the reader in understanding the principles of the
POUGNSPent i on and the concepts contributed by the
inventors to furthering the art, and are to be
construed as being without limtation to such
specifically recited exanples and conditions.
Moreover, all statements herein reciting principles,
aspects, and enbodi nents of the invention as well as
speci fic exanples thereof, are intended to enconpass
both structural and functional equivalents thereof.
Additionally, it is intended that such equival ents
i ncl ude both currently known equi val ents and
equi val ents developed in the future, i.e., any
el ements devel oped that performthe sane function,
regardl ess of structure. The scope of the present
i nvention, therefore, is not intended to be limted to
t he exenpl ary enbodi ments shown and descri bed herein.
Rat her, the scope and spirit of present invention is
enbodi ed by the appended clains. WHAT IS CLAIMED I S: 1.
A topical pain relief conposition conprising a pain
relieving effective anmount of
N, 2, 3-Tri nmet hyl - 2- | sopr opyl but ananmi de. 2 . The
conposition according to Claim1, wherein said topica
conposition conprises fromabout 0.1 to 30%
N, 2, 3-Tri net hyl - 2-1 sopr opyl but am de. 3. The
conposition according to Caim2, wherein said topica
conposition conprises fromabout 2 to 20%
N, 2, 3-Tri net hyl - 2-1 sopr opyl but am de. 4. The
conmposition according to Claim1, wherein said topica
conposition is a topical patch. 5. The conposition
according to Claim4, wherein said topical patch is a
hydr ogel patch. 6 . The conposition according to C aim
1, wherein said topical conmpositionis a gel. 7. The
conposition according to Claim1, wherein said topica
conposition is a cream 8. The conposition according
to Cdaiml, wherein said topical conposition is a
foam 9. A nethod treating pain in a subject
experiencing pain, said nmethod conprising topically
adm nistering to said subj a topical pain relief
conposi tion conprising an anmount of
N, 2, 3-Tri net hyl - 2-1 sopr opyl but anam de effect to treat
said subject for said pain.10. The nethod according to
Caim9, wherein said topical conposition is topically
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