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opt i ona%@d@ﬁ%ﬂﬂﬁﬁ with from1 to 3 substituents
i ndependent|y sel ected from hal ogen, -NH2,

aI bﬁi@]m No, Trahsadbrdl aﬁéteﬁes -1k Qhé @Iﬂlehylc)fc()iﬁb(oc dr%l_&s are

aI QS? NH(%& q)h Coal ky NHC('O
ﬁer%\a ¢thpds fcm(dgl\mry;oiog@gg gTTel @@ aIso prowded and

1 r I a I

%aig‘?éhﬁ: %m&gg‘ﬂ&@oggcgﬁ; gmetp&;fs raiy Iogaéyﬁseﬁﬂcéﬁ@e%h iy II'ncIude
heta@npb/a]qune ghanars t@éé@@@é@@l‘@es@ﬁ m@rlketmnlerem to a patlent
opt t
R SRRl 1S pllssl: pPBde’ o3t ashy Fetfieinen: 1-
-al kyl am no, -dial kyl am no, -N(Cl- C3al kyl)C(O(C
1-C6al kyl), -NHC(O (C 1-Co6al kyl), -NHC(OH, -C(O NH2,
-C(O NH(C 1- Ceal kyl), C(Q)N(ClCGaIkyI)(C
1- C6al kyl), -CN, hydroxyl,*-Cl-C6al koxy, Cl-C6al kyl,
C(O OH, -Ci-Coal koxycar bonyl - Cl- Cbacyl, C5-Cl4 aryl ,
het eroaryl, and C3-Co6car bocycl e; C2- CGaI kynyl
optionally substituted with from1l to 3 substituents
i ndependent|ly sel ected from hal ogen, -NH2,
-al kyl am no, -dial kylam no, -N(C 1-C3al kyl)C(O (C
1-C6al kyl), -NHC(O (C 1- Ceal kyl), -NHC(OH, -C(O NH2,



het eroaryl optionally substituted with from1l to 3
substituents i ndependently sel ected from Cl-Cé6al kyl
woadoo/0522hal oal kyl, hydroxyl, Cl-C6hydroxyal kyl PCF/NER008/080029
-am noal kyl , -di al kyl am no, - COCH,

Cld dﬁﬁéﬁy’ﬁe%r &HPI@M' QD”(f& dtJrﬁ?@lﬁh|(-3|ﬁ22!é))f‘ér’vlfaliwlx;\/étches'\%(r Gnalgesia.

| am do, - al kyl car boxam do and

| k
; R'W 3%% cf‘d‘ét?Pd"ﬁ&“téGé’PRmreB'EW'Bﬁﬁtl ppplicalien jafupre) patch, as
Wi t BeddriBBY hetdin, 30r$t+h*é5§-k'|r1 Hﬁé‘b§t|éd’id\%(}%@ﬁé\ﬁé y s&e%ldfsﬁé(ftg plasma

from hal ogen, % am no | am no

1- d%elk\ylﬂ) @@dﬁe@p@u@@&y stive. ranpey ('ﬁjwpg; if thegaliscgnly one patch

O’g‘gﬁ;%é‘(scm(i:(@WHre%iacequ W(tﬁg ;l%ag:g@l’vhﬂlés’ta &QQ) NQéad%/ state

(;1 Qj@gqn@yproflle@@@mt ergpeui@ady leffryiver ieoae! Exemplary OplOldS to

o1 RE e e it dpriZ e it naie fenigay, ang, apploss o

vv| tfenfarwln gugho &8, sfabseiampiert one ndlepameenf I a}lfevs\eim!ctcadfentaml

flr %@éﬁ %‘?w& ﬁh’% f?‘g?eﬁf%&' 6?'??16?1 Rﬁ’x’ampgary form

NHO()f@ehl;anyqr@ Ndyde deveyddHnCa ba%aéskglesqnbedi(h@)é\l(\ @ the base
qaal kciﬁﬁe(fc é(]gal kyl), -CN, hydroxyl, -Cl-C6al koxy,

- C1- C6al koxycar bonyl , -Cl-CBacyl,
CG Cl4aryl heteroar yI , and Cl- C8carbocycl e;
C2- 0926k yny! ltolpas beer Foundubst when edultvday tfanederina @a&hes for

> SR ISR BRSO RS s

1- Oﬁaedeyépplled NIACE( Eé)pﬂz(éehéﬁﬂiaiohylc)nce PNMGY) mhstedd 6) Bvbr, three

R e St e EHALA e g o o
( Q)"@d: dodat; fSaltingXiy @ﬁid)playﬂna Ie\@s %@Wb‘re a@vectl\é sf!éa’dy state

het er C8car boc
fiﬁrevsﬁt%% NG, S UB ORI SPlaFedh oF st ihrea gavs. Without

subtsémg Ueited tmdﬁp@dtdﬂnbyya sgdresliad tHdoPy £1is Gal b{t' that this
haI 0, _- hal oal ky ydr oxyl, Cl- C6hydroxyal kyl ,

p,@']‘o&wpﬁge is. aq]l%\{e,gytp%u%, at_ r@%qement although a used patch is
Clre@fiﬁbaow %IQOBMJ} the( Cl;lé]dV C@&"tl:llfyaaec q{d?ob)’ésenf NSr{ Ghe skin

1- G6) al kyl am do, - kyl car boxam do and
- NGMuKaneaushyy 9|0669tn| @netuntyof émﬁaértugtfmredhwkdma’terom held &n the

e T

-al fr@mémﬂ Heer, rasulingyn ardepot effed®OFor instance, it has been found that

-C

TR NP SR8 8 B g (g
C7-foCptravgnauiskyddnuipistevedifdnjargliise i the elepoi effect romlto

3 substituents independently sel ected from hal ogen,

1 BTG & B A B Y R gy 2 gg 4 gy tre depor
NI-&IXGQ pon i@y riXentadyiCrdtdeairatidds ackyrhiilation may be relatively

L@@%" ;)b%ahé%ll t%a?%%l Q@r&_‘hap\hep %CH 8a9’ patch is applied

C]Qrmabt(@)twmrdamyéplac@ierﬁfﬁamgher Evel @like airl}d in the plasma is
het er 0 H‘ ar boc cl e; t er oc

opt BBt Bhe i e i GARIES oS Lt ERrs e, t has
i ndmearfdmtt thﬁt aedaastlercha‘l pathhxtogery to-thiBresent invention that is

-al kyl.am N0, a I O (C

2 GRbETIN s Rl YR apRgrhont RAK RS It ey etier than
- C(O)NH(Cl C5a|ky|) -C(ON(C 1-Coal kyl)(C

1- Céal kyl), -CN, hydroxyl, -Cl-C6al koxy, Cl- Cb6al kyl,
-C(O OH, -Ci-Coal koxycarbopyl, -Cl-CBacyl, C6-Cl4

aiyl, heteroaryl, and C3- car bocycl e;
Cl1- Cehydr oxyal kyl -; al kyl car boxy; al koxycar bonyl ;
Cl- Coperfluoroal kyl; - S(O) s-Cl-C6al kyl wherein the

Cl- Coal kyl of -S(O s-Cl-Coalkyl is optionally
substituted with from1l to 3 substituents

i ndependently sel ected from Cl-Céal kyl, hal o,

- hal oal kyl, hydroxyl, C1-Co6al koxy NH , -al kylam no,

~A ~S



atonms on the sanme carbon atom of the carbocyclic ring

can be replaced by an oxygen atomto form an oxo (=0)
wanimssnoent, and wherein any two hydrogen at oPGT/US20081680029

same carbon atom of the carbocyclic ring can be

r epbﬂdi@dlobﬁe@mtah&hhm@sé))éi)’uggﬂh@blFé\ maltitdtpdtdre rsuch as a 3-day

al k edi oxygr ou when taken together with t
car %tﬁn'a %‘”\Nﬁg@ﬁv'f‘@ and mainighing t'?‘?f?ﬁ%“ttﬁa@ gffgctive drug

MenpRERE 1Re&IS! ORY pheicGiant iingk Nedn VLAY YBaD lﬁt&ﬂén td)rreach or
Cl- C6al kyl optionally substituted with from1

s ubg¥intaibr REFAA EpBasRUrAliPY o an epiaid) druge ﬁwﬂaﬁ%@;ﬁanw Nergeted
N( W(aplmm@b ytténsdernlt\gl t@@a k;YAtM %?%ﬁ@ élfr}’etll)&a thz?(n c)urrently

C3al k
: y ‘@)NPE'[CheS( QD)QKIHE\QZ curreaty Iaya)able @(@)yl\l(r@tsdermal

Cl@t;ﬁy das%fg;‘}gﬂkma < TR e oL by patcn

1- Oé%ﬂd@hg tcthe m&amt)descmﬁﬂoerloduws h:aiﬁebr @ss, the drug loading of

BRSPS B, 8 AR P, SR A P ot
to meramurbmlkydeffmhee apyad elrudg elasima lgvetsowhen appliedevith daily

cot R, b I SRR Gl P i
i ngeftﬁmdemémd Jdrzag pbsnﬁﬁ ldvelsCiarCbel &gHievast et maintained by
?gd‘iﬂ L ﬁ??t\ggng%} ng%#ghggggg@&%rgﬁsﬁq%nal patch as described
NHﬁéEérnCGef kylirse, it N €8ntéiplated ek éveﬁﬁﬁthé‘rv bhly a single patch is

-N(C1 al kyl ) (C.1- Cobal kyl), -
@%“@ and-r eﬂ%&?éb)dﬁl' ly..teers) Ny, be. %9\"@ m@@qctﬁﬁqek\wgre more
C(t@)ahl((ﬁelpat@@@é kil )aﬁtgheh @6@8‘&%&& .C?C'\liorbeFHvPé%onds or even
C1- Coal koxy, C1-Coal ( 1
C6 amwgfrmrwplacel@@@j) @ptho@dg@q’dpg to apignificapt difference in drug
het gsemsed., and Cs-C6carbocycle; or C6- Cldaryl
optional 'y substituted with from1 to 3 substituents

[ ndegendent I ﬁ' sel ect ed from Cl- Co6al kyl, hal o,
hal0848ky | Br 858Nt CYseBHYRr Broyislery fransdgepral patches and
- al flraat Meat u@tw%@‘é WTHBRver anfFikin
- C1- Coeal koxyc%r bonyl , -C1- Oéglnkyl catratlano&hyelrapeuRfe%\:/els of opioid
1- Y& Kthaw %eedleg@ targeted Cahk yMetaoyex thei sansdrtmal patches
I
Sl’:'%r{dl Ftﬁettté%dsl\jmﬁgﬁ&%‘r%gmh&%mo pé?d‘vgd% Sdtgéltreﬁ)l@ f¥AdyPRLHON Ry of
i ndeiid dbHgs, ywide Inegrpwdflyatuatiohal begeesn Quuzand Cumin Of the opioid

Ngfgegﬂfﬁ 'OT%%% trd‘f'@mﬁ‘(@flgo"ﬁyc{fm& %S(f@? ‘9&@? dgeld Ntvered by

NHC@CD)a’él;ZhGSC@@) Nrthods CeSyildChe@ialivoyks to rﬁﬁlﬁl)am( Eherapeutnc

L B Sl Lage Ry NIRRT o 0

C(t@)l@ﬁteﬁiﬁﬂildejd:h d€XoriGad dneydin, 'dtnetpytdarsyia 1-@aydpatch that delivers

sub (?ar boc htetnaﬁsaqﬁer?%c 8%'? - onaJs&mm provided by the 1-
i notewemtentué )Sn%betﬁa'ndthbt @ehictedbg! X yhulti hay Qatch designed for

al oal ky dr ox Cl- Cobal koxy, -NH2,
ol RG2S e S RUIPIS TG, - o
Cl C6al koxycar bonyl, -Cl-Céal kyl carboxyl, -N(Cl-
C6)[GDRQI]I am dm sp@(f@) blh‘lbodiamihts NGR ; pa%re@ldwcpibed herein exhibit

op ?g)rgal Y |4°t FU rgltpgagery@%ﬁgleﬁo 1 t >0 gsjtfe!st. onrtesxample,
- haI oal kyl, hydr oxyI Cl- Co6hydr oxyal kyI - NH2,

-al kyl am no, -di al kyI am no, - COCH,

- C1- C6al koxycar bonyl, -C1-_C6al kyl car boxyl,

-N- (C1-Co6) al kyl am do, C(OYNH -al kyl car boxam do and
-NO2; heteroaryl optionally substituted with froml to
3 substituents independently sel ected from Cl- C6al kyl
hal o, -hal oal kyl, hydroxyl, Cl- CGhydr oxyal kyl, -NH2,
-al kyl am no, -di al kyl am no, - COOH,

C1- C6al koxycar bonyl, -Cl1-C6al kyl car boxyl -N-(C

1- C6) al kyl am do, - C(O) NH2, - aI kyI car boxam do and

L T Y 1



[0038] In another enbodinment, R5 is H [0039] In

anot her enbodi nent, the -NHC(O NR4R5 group is attached
wo eovlos22@! of the phenyl ring. [0040] In some PCT/UREN8/080029

enbodi nents, R3 is hydrogen. [0041] In sone further

e_rrbwdbﬂi@@héh efbodinéat; %b#&he@ﬁbé@l&%ﬁ'héréleéi'b'fbHﬁ@Qted and
wth f to 3 su fstltuents i ndependently sel ected

frof? QP fiqr delnyary of oiqig dayg syl Proyidg highes it poutilitngfcdrug per
Cabky labkEdhhdred - IQG@hIflyae)y atthkd Q)I%%e@éarhgyarhg e.g., fentanyl

- NHC( O O H, O NH2 Cbal k

e N ek ymen, 1 some
-Clg k%Y

&t lgggllj'koxysc éﬁ%oﬁgﬁ%g}Hescrébéa( @gﬂkgﬂay C&Itacl:ri 2 Io}v/vler content of
het epigigrdrug ﬂaamp@enﬁseaﬁ"@ leyripaucts @oaR]lti-day opigd patches. In
fur t C I |0
subé(%}lﬁ%u?gggﬂh{éﬁ&f ?tg(ren e%ént @hsgge%@ ent éf' 22443/ P até:hes that
hal Pigwide. a P@MB]GQBHJ@JW@”I efrepieid Cbn@@ﬂenér(tay th&Baproximates
2 2 I 4 rt

th% heﬂcgéyﬁm%‘?ﬁ BW of &&?ﬁ J.}r ||('?e '%g[r% nrg@{l gr'ap/cpatches after

het euthiplec Hayopt veaal Ihyonm bath eutbedlnmrtthaf’r—day Ientany’:t patch is

ot SesLER e QOVRES A peR6e Eftlon At Teiapy St orie day of
- halisEalttiey lapphydinates | the Gler€at ydifizatival dﬁfyfentafNHBrowded by 3-day

al am no, .-di al kyl am no, - .
ol sEDN BBy PGS <Rer &ee ol yeear BbgyPlativsly (ewer drug
1 Oﬁ)aahb)dnam@@ wt%Q(tmyNH?dru@(ondéalbﬁ@ﬂibbwments of the patches
rré)g - al k){ r boxam d and - NO . [0045&]I
SoniE b Greinan DI oSt Hesidlal i THBAISIE the paich after
MO NSy @nd%d&ﬁt&kfﬁd&h@cé M rednté kiKY tha BatdneytREording to
pi peri din [0046] |In sone enbodi nents, Ris

opt?%ﬁaﬁmgp%’ﬂﬁgﬁlr‘f‘% eysuhiedte abuseolicit pe®47] I n some
further enbodi ments, the 4- to 7-nenbered nonocyclic

het posc)ycl e ﬂ"ﬁeaInd@)pbbt@ﬁéé d¥s&rivedtidréihafdapaRer afirdYicreased
eridinyl nitrogen is substituted with

wherein the
C1- CC&SI"EQFG Q‘pr v %av‘é’l lepd, iR yiicreasss patignt coppliepggy(In some
haliastanb@d, @ahdybe dBYiFHHRX N ren@e@t?é’r@ﬁ@??ﬁé!'d‘é)(&h on Alidaily basis,

alkylamno -di al kyl am no COOH,
Atleas) faraigf period of tim@egpk%a)re@@bw&%e a mpiticgay opioid patch
1 | 2
. g?g/@éé@é r@[‘ﬂnggyb% g%gg% Ejoo%rq%ve %‘uchﬁ%@gﬁé%lle ﬁga@nng as
enbBINMASHIOR OF EXROHe D [Ahae nra@unusepf Paterunay (dad)to sene ®Bount

S I I
I nb%ddrng#fass?(nphghg the PR E R ER He '%IBQ‘(:’P%)”G Sheptpgs of
i s kabd, and the m@uttb@r etl dailn geplakémenteican ob;eycrhere conducive for

CongrilpRRe MeorERRkBAR haR S AER Ao ol E i

(la), and R3 is a C3- CScarbocycIe optionally
p31lut ed i ransideomallpateh Acsedingi toutbet present description may

TBSRSRA 3PS AT BSh GR kg 1  pio pye

- di splek¥it samipax]imentSOOK; skiGicoBBeatikg spdacd afiythe re§€ivoir may be

and O Ree! S B Feseridh G5uADEP B aRE s PR el an

c ardvoourdtod mpmid shificieat tmmyiotee and ngama{)n bealyesh ae eObabIent for
0 {1t {
U Bla Hedlon st Smed R ¢ FiS SearV i riay Samen not

of the carbocycle ring can be replaced by an

al kyl enedi oxy group so that the al kyl enedi oxy group,
when taken together with tge carbon atomto which it
is attached, forns a 5- to~ 7-nenbered heterocycle
cont ai ni ng two oxygen atons.[0051] In sone

enbodi nents, het is selected from

8- oxa- 3-azabi cycl o[ 3. 2. 1] oct - 3-yl, 3-oxa-

8- azabicyclo[3.2. |]oct-8-yl, and

2-oxa- 5-azabicycl o[ 2. 2. 1] hept -5-yl . [0052] In sone
enbodlnents t is O. [0053] In sonme enbodi nents, the

T " — o



tert-butyl
4-16-(4-{[(2-fl uoroet hyl)carbanoyl ] am no} phenyl ) -4- (8-
wWo@z@985220¢ abi cyclo [3.2. 1]oct-3 -yl)- 1H pyr aroi/vs1088/080029
,4-d] pyrimdin- 1-yl]piperidine- 1-carboxyl ate;

ter bo:halhydnd%sbﬁred opioid drug. Therefore in some embodiments, the drug
| car banp I an noj hen

4-
{ &% orc %Bi B9 nsh Vleoﬁ"B'@t aeg pryonally. por Hagipgplved

[3 ﬁra@ﬂr@Wri tAb @iy tesedtoirRidResivéll ﬂﬁernétn?éi k¥R bRibodiments, a
tert-butyl 4-[4-(8-o0xa-3-azabicyclo[3

1] o€fug3I8He aH- of A [t'@ﬁﬁ@wmaéaqaém| ﬁasiﬁrthv@}ipher@m ymay include

1H- o¥giseoN e dphoid: d] pyri midin-1 -yl j pi peri di ne-
1 carboxylate tert-butyl 4- [4 (8 oxa- 3-azabi cycl of 3.

oct 3y£ﬁ‘a [ (pyridin
yI c @ ]myl) ﬂ'@j%eqﬁycplfis that may be delivered using patches as
- 1HyeueiBE@! 1dr8ind tridl sy l‘éﬂtéﬂlﬁ an]d léhéleQec‘}f' Fién% l uch_as, for
1-carboxyl ate. tert-but - oxa- 3- azabi F (f
2 1e)}q51¢me3 Ope) 0p- ML (qjyatfmtaplla, carfentaml Iofentanll remlfentanll
yI Cé‘{f@fi’tﬁﬁﬁ/l g@fgn%ﬂllpgﬁaylh}e Tikd+ PY§ aéé?:lh‘)'eg‘nboﬁlment the patches
pyri m yl') pi peridine- 1-carbox
- ngeseyibed-hetein gnaB-hex eorsstiaetedi ayd If@[nmlatecl]foctadmryst)at[bn to
[ fl uoroethyl)piperidin-4- yl]
- 1I—E%§?§E%ﬁérﬁ% 3,4-d] pyri mdin-6-yl } phenyl ) urea;
| - met hyl - 3- (4-{4- (8- oxa-3-azabi cycl o[ 3.2.1]oct-3-yl)-1
- [ 110083} i di niBope embodimentpthe prierent-diggigsurg Rreyjdeszalnon-rate

|, ool ShRICHL VA erg conipline. gigriree for

pi pt@ans@!eﬁnal delivan-qh\anaoniid [a8 an-administration rate sufficient to induce

1 P4 ety St RERY o FBhiacerens of 2 poien avery day dp one

n- 4SLth drhbqn;nmanbltm 8rur cipp\pei fientingl Suchydqd, fbeaydnple, the base

h
2 RS, i the qop-ieiged famy . fenvam being pregsntyp the
| o [r&sérv?hirpctlnSemleb -slich parmbadimeh3, 4he AJry 1 inal dben -0 Mhalog of

o {EREOHL buiSh PBi % (SIPRIPIE y P 497 8105% 205 AWpBRNLy cpdentani,

[3 lofenfanil0Gemdentshi),- sdfbhﬂéhﬂ azefedtdnd. 4nd the like. In one such
m no enoI et hyl 4-

{4 %’f‘%‘ﬂ\%‘:‘egfa?%‘ﬁn%ﬁcf‘am Bh%n?‘i’c}k'ng Iayer[gnd a drug reservoir

- 4-di§psrea- on aBe X mlyOkJer. 2. hel 8kih- c%nbéc)m%]s'dpf‘zél':élzd?I e drug
[3 ,4-d]pyrimdin- 1-yljpiperidine- 1-car | at e;
et Hypewomm@n be adhesive’ and the reservoir may contam a polymeric

{I ((?e‘rﬁddéﬁfoﬁeﬁlﬁ*y&r)@lﬂ&?ﬁﬁﬁ&l@(ﬁ%d@é &{%Htg ednthRinySh dmBant of

abi cycl o[ 3

[ 3, pieig p’ii-tthﬁsd |f¢r waeufg@nanm bﬁéel suffjeienploteyindyes ard maintain
4-
R R L s R by ] oA o

1 ynqatbpge/vhqgemea singleisbox phtghes admiibtered with daily replacement
( 35 c 1 I i .

41)% g%r? r?o r§1/ l@?%#llyn% Fehél%sﬁa l]egﬂ_wﬁhlx z} theré eu[tlgsgﬁl gectwe

[3 rangd.pyri m di n-1-yl ] pi peridine-|I -car boxyl ate; ethyl

4-[ 4- (8- oxa- 3-azabi cycl o[ 3. 2. 1] oct-3-yl)-6-{4-[(pyridi

n- ar ba ) ] L

[ ST T IR RIARERNS prd B RRARAR o paminigigto an

4- [apiqid-drgg (ta a subject in need thereof. In one embodiment, a method

- TRk iRcitadd ARG TR ABIBRG! RISk td FatHon
azabi cycl o[ 3.2.1]oct-3-yl)-1H pyrazol o[ 3, 4-d] pyri m di n
-1-yl Jpi peridi ne-1 -carboxyl ate. ethyl
4-{6-[4-({[!-(tert-butoxycarbonyl)pi peridin-4-yl]carba
noyl } am no) phenyl ] - 4- (8- oxa- 3- azabicyclo[3 . 2.

1] oct-3-yl)- 1H pyrazolo[3 , 4-d]pyri mdin-

1-yl } pi peridi ne- 1-carboxyl ate; ethyl

4-{6-[4- ({[ 3- (et hyl ami no) pr opyl ] car banoyl } am no) pheny
]-4-(8-o0oxa-3- azabicyclo[3 .2. 1]oct-3-yl)-

1H pyrazol o[ 3 , 4-d] pyri m din- 1-yljpiperidine-



d] pyri m di n-6-yl ] phenyl } - 3- henyl urea; 1- {4-[ 1-(I
-i sobutyryl pi peridi n-4-yl)-4-(8-oxa-3-azabi cyclo[ 3 . 2.
wa@ewsReyl ) - 1H pyrazol o[ 3 , 4- PCT/US2008/080029
d] pyri m di n-6-yl ] phenyl }-3-pyridin-3-ylurea; 1- {4-]
1- (Ually basis on the skin of the subject such that a steady state plasma profile

15 2@{ tyr?/r)ep argerllﬁ&%agéf%?éme\@ 8 I(l)thginessgt %wagrln %gllmoent theze patch

d] DW lizet coriaid lapbaeking 123ePYandda rb‘rf}g )ﬂeé’ér@@w havmg a polymeric
1] oct - 3- tetrahy

‘?{JP%S oxa- 3-azabi cycl o[ 3. 2. d(
dr e q%cgwt@p ng1iheRAield &rw .3 i3 one suc embo iment, the drug
d] pdéllv@é&! By fhey g]aféhqg)fér}ta??y Whicsli r’ﬂaf’b)é E@éht |n the reseryoir in
-{4 - oxa- 3- azabi cycl . 2. 1] oct - H pyrazol
o[ 3(% 'ST'EW)i RESR rfom.y Aispel |"y -3 pobgapwéﬁtﬁ asirgﬂsweea In certain
(émbddlﬁ%h@(auﬁdlwmd:yf‘éh@n% Zmdy o6& agre%eﬁ 1) - }a (berde dsuch
i oxaspi r o[ 4. 5] decan- P/r azol o
 4- quanngﬁ rﬁheedgqg) dﬁ\l@ggﬁd) by3 hemgtﬁy rrmyéq:,e an analog of fentanyl,
1- (dich?a68 f?r’(;hx§mﬁfé‘b6r&’ ‘"droﬁn%n? Q(F Al}ﬁ‘ﬁérﬁp Si¥ntanil, lofentanil,

1-(4-
d] plSﬁn;)lf);?ngr;ir 6U§ﬁln)mtﬂeﬁ5ﬁlf9ntaﬂlhenﬁymarld@ Moreover, in each such
3-
%méé%&w%)r(\g)étﬁ% l%gﬁée%t) Fri: Xgéﬂo}s op‘,@do%agﬁ-@ %Patlony %y be a human
d] pwhjentdl n-6-yl) phenyl ) - 3- met hyl ur ea;
| - (4-(4-(8-o0xa-3-azabicyclo[3.2.1]octan-3-yl)-1-((Ir, 4

r- r oXygyc, y z :
B DR e e e proves
| - (anethod( 8t edmrﬁstalzmnlwyoblo[&dmgl]@a anbj8ety In nked (theredf by

A0 T CROT F8ichiag 1 EAR? Bl pe and stipseauenty aaity

2- happlyxy et e patch to replace a day-old patch starting from day two, such

{4[1%%1%%%%%)%?3 %3363? z?# <g| oclrug wﬂH OCttheSragegtlc ragnge is acrgura\l/ed in

3, dored] gay.i M Sidh Hn }éh']bl@hﬁhﬁbﬁt} Wﬁ@@ﬂﬂfeﬁtwd 80m3le patches can be
Il1lustrative co unds  of Forrrula 2 re exenmplifi

by rteHE)vpglqnod/ayﬁ | thegfirst day ﬁW ot eplaced such that at s?eady
4- [ﬁa@obnpeiansaywéamyé éwneacarﬂh@rsmbﬁecés 6 @ 8-givetziftRe for

I
! Cyc %ﬁﬁ% 0 HJ‘q SyF'} ﬁm@fﬂn&wetheln%b%wza@ €onigint pyracking

4 [Iﬁyér4and a drug reservoir having a polymeric com osmon containing th
{[ (2-hydr oxyet r?oxy)car bonyl ampng}p e p 8- oxa- 3' g e

az ﬂﬂl@?éjrw 3Iponejsyeh egqbo)dprpentlm%drpg%hwrgd by the patches is
4 f@ﬂﬂﬁ)ﬂ{/l' WHE mal ¥ JoPeRAE idl iR reskrfél PH-BhEedBLEY form,

{ [ (ctswételdouay@mbmyyd;eée weihesiven Inojgpiaim gimpodin{edits xandsssolved
az I t r [

K Aegok prddifty 1 otersuc EBOLAAANG) e drug defigsred by
4- [tBe patches may be an analog of fentanyl such as, for example, one or more

EI[ ((3031; aﬁ%%ﬂ@%@ﬁ%&%ﬂr g;?é}f{% '@%g%;ﬁgep)él fegtanl trg%antaml an% the

44 il py Moneavien- inleydH pugterendiodemerit; e Babiebaire nes@tdiydpioid
{G-ﬁdmi?iffitio(ndflﬁ%{)ﬁﬂ W%ﬁﬂ%xy] car bonyl } am no) phenyl

]-4-(8-o0oxa-3- azabicyclo[3 .2. 1]oct-3-yl)-
1HIP936zol of tBl fumhdil eynbiodingkénts, theympthiode raf dhaeresent invention

1-

4 (e BB &1 aBIONR) stopy dotarapige, whethe . Rafiept fo2 ggrooti
rolidin-1- ylethoxy)carbonyl]am no }phenyl)-

1H pyrazol o [3,4-d] pyri mdin- 1-yl]piperidine- 1-
carboxyl ate; nethyl 4-[6- Q

{[ (2-nmor phol i n- 4-yl et hoxy)'Ccar bonyl ] am no} phenyl ) - 4- ( 8-
oxa- 3- azabicyclo [3.2. 1]oct-3 -yl)- 1H pyrazolo [3
,4-d] pyri mdin- 1-yl]piperidine- 1-carboxylate; nethyl
4- {6-[4-({[ 2-(4-nmet hyl pi perazi n-1-yl)ethoxy] carbonyl}
am no) phenyl ] - 4- (8- oxa- 3- azabicyclo[3 . 2.

1] oct-3-yl)- 1H pyrazolo[3 , 4-d]pyri mdin-
1-ylj pi peridine- 1-carboxylate; nethyl 4-[6-



3, 4-d] pyri mdin-6-yl]phenyl }urea;

| - (3-am nopropyl)-3-{4-[I-ethyl-4-(8-oxa-3-azabi cycl of
w@2@90%104 - 3-yl ) - 1H- pyrazol o[ 3, 4- PCT/US2008/080029

d] pyri m di n-6-yl ] phenyl } ur ea;

| - [ Spibidi toktrimt! iadividoapsomarcbtiS ofidid] haieé.h\duch-ikBradfor3may be

:z%agti)tg%cl 8[ %’réx%]r% t[t%g%' I E?FEyprégér?tl’soL]edical record, and may then
| - { Be [dseat W'@@rﬁﬁlwahé stﬁ’Qj %Ycéﬂﬂlﬁat?onl}é@ﬁ\ea Wak -rhEY be
- pyrazol o[ 3, 4- dptgﬁrl m . di n- phen

- 3-fesopm dnpdividyal. f%?)‘@f‘ﬁ'?l %grp@aent is opioid tolerant, in
|- { 4rdet 16 M.délefféct%apa?n mmgemhp[.ﬁn%yld@%cé’ssw raldé the
- pyrazol o[ 3, 4-d] pyri mdi n-
yI Hgﬁ@ln?ﬂ pplgl_d( ngnupptﬁ@ blﬁodg,_tcg”ae{qﬁgqat)aq,rségady state level relatively

|- { Quibty etmydch sl Ps@Nde %mﬁ@te]? t\%%r%o]'(]a%‘é{chés% deldtin of

pyrazoo pyrimdin
yn I{)@rfgﬁcpw;ed byy}syl pehtyuredycing the number of

yé‘a}atéljé?se?ngy lie f&ﬁ o RicRRABHAY thelidvél- i Bpfoic dhld whHto 2
y ]WBWU}IG yﬁwwmawemm Altgrinptineaty; | if aupehent is determined to be
- opll)ld neaﬁx%y Z?Ugﬁl ga)spa(?l)éﬁt %ﬁ?é%geﬁtyf?onq [a e?a‘ti%l:l%ower é/or?centratlon

azol

]qzﬂmntyltl}ln 3hé dlqody dAnropiaad Mmlv)ep;bmmyvl mayeaierefore, benefit from
i ;?dgéigisgr%g%!’héfgﬁ"&gP%)ﬁﬁ%)’ﬂﬁéﬁp”'t?% Rhidwéa 11-31/ Qi yrepYac)ement In
]anylc}a\sé’s [w‘itrh( Bpiojd mamebﬁw_;drmhmé»]mg @A steady state target
Hialeria ((f‘fagg%t@]t éwq éftlg%rpa Zg%g 8«[et%rr%m%a totbé3de>glir)al5lé!_l The
yl r@bmﬁeﬁ bf §t'aftﬁrgwﬁmﬂh'>0by rapﬁrngpw @ne-satoh bHIRF: 1 will aIIow a

| - et ( 8- oxa- 3- azabi c 1] oct

py&ﬁ&ﬁ?'d[‘@%ﬁs‘ﬂ]‘%)‘?f’?‘l’ﬁ %ﬁchy%t a | @g[.ﬁ;qp}able analgesnalgue to the
- 3- cB IG%T@MJJI@ dTeh@phtient. A%'LDSEM 'h'eFBu'i‘ a?ﬂ Bblpio‘tﬂ R&ve” patient is
1- di met hyl am no) et hoxy] 3-{4
etcmﬂ ima (‘BR%08 s'leﬁﬂaﬁmg'ﬁ@pof‘ép cnenﬁ/ }(bdhe 3dryg)to develop any
1""1’6&&:@5@5%@%@3% Ry ngd s fsdd fﬁ@ﬂ%ﬁ{‘ﬂn} goler t tient
-{4-1 4- (8- oxa- 3-aza |cc:032 F?ﬁ
- Py NS &[a;g izasd])pgm iexpased ¢ the drug to such an extent that some

y| ]rﬁﬂﬁ %%})@lp %ﬁgﬁ@%ﬁ&?ﬁ&%?%\@&% (8- oxa- 3-azabi cycl o

_hoct 3-yl)-1H yrazolo [ 3, 4-

d] d p?» di n- Bt 9\yqrp or ]amp@giments the present disclosure provides a

| - {'?tatb% Hﬁﬁ"\sé]t‘%s‘aéﬁgé &bé&@'p%Y&l B58thar MR Hn ifstdtion drint.

ywmhyt]rqctlgn (Painhel plesteingér) ar payvided on a container or packaging
a%dcﬁr?{?@&?g\}g% éésgt U|Cct:'o% of éo use. fﬂ) g%<ar§ple She instruction

1H-QJW avayl dgs@ride h@]lvp%qm;vaichmﬁtcybc} pbplvd, }the MLgth of time each

0.

{ 4%‘{]& ?é%’ Fg%%k)gedot)?aa t|en balngylg:qv%f)gerbeﬁrb%?tc% lé‘y o)belr'q_nboved
yr amdlre[)lapdd wdhpwewrpatclm 6-yl ] phenyl } car bamat e; net hyl
{4- [I-(2-hydroxyethyl)-4-(8-o0xa-3 -azabicyclo[3 .2.1
]oct-3-yl)- 1H pyrazol o] 3, 4-

d] pyri m di n-6-yl ] phenyl }carbamate; 1. {4-]

| - (2- hydr oxyet hyl ) - 4- ( 8- oxa- 3- azablcyclo[S 2.
1l]oct-3-yl)- 1H pyrazol o 3, 4-

d] pyri m di n- 6-yl ] phenyl } - 3- net hyl ur ea;

| -ethyl-3-{4-[1-(2-hydroxyet hyl)-4-(8-oxa- 3-azabicyclo
[3.2.1] oct-3-yl)-1H pyrazol o[ 3, 4-
d]pyrinidin-6-y|]pheny|}uH§a 2- hydr oxyet hyl
{4-[1-(2-hydroxyet hyl)-4-(8-oxa-3-azabi cycl o[ 3. 2. 1] oct
- 3-yl) - 1Hpyrazol of

, 4-d] pyri m di n-6-yl ] phenyl } car bamat e;
-(2-hydroxyethyl)-3- {4-]

- (2- hydr oxyet hyl ) - 4- (8- oxa- 3-azabi cyclo[3 .2.1

c

4

_’“< _‘<

oct-3-yl)- 1Hpyrazol of
d] pyr| m d| n- 6 yI ] phenyl }ur ea;

7~ o ~ N



| - (6-norpholin-4-yl pyridm3-yl)-3-{4-[4-(8-o0xa- 3-azabi
cyclo[3. 2.1 Joct-3-yl)-l -(2,2,2- trifluoroethyl)-
wakboppsaaol o[ 3 , 4-d] pyri m di n-6-yl ] phenyl } ur eaPCT/US2008/080029
| -[4- (hydr oxynet hyl ) phenyl ] - 3-{4-[ 4- (8- oxa- 3- azabi cycl
o[3.2.1]oct-3-yl)-1-(2,2,2- tr |quoroethyI)-

1H pyrazol o[ 3 , 4-d] pyrl m di n- 6-yl ] phenyl } ur ea;
{4 [4-(8-o0xa-3-azabicyclo[3.2.1]oct-3-yl)-1-(2,2,2-tri

f 1 upoast hyl ) 14&'@3’6@&@ tﬂb present technology the following terms will be
3 4- d%pyrl m dj n- phenyl } car ba

- [gTPIRYSH cﬁ(%%fterﬂﬁfﬂ‘ﬁﬂ e%%ymi'cete{upeﬂwv ( ésw@&dsnaafatﬁp@guﬁpatlon
0[ 3ar?d ﬂalecéﬁp'eadé(dl thafnd, 3ne sn%guFaF \‘Jrhv‘éo'b@ehhyéﬂd 'the" include plural

razol o[ 3 , 4-d] pyri m di'n-6-yl ] phenyl } ur ea;
3- (r@}/qqgmﬁﬂ Lg\lﬁs,sfd;\g gentent clearly dictates otherwise.
(4-[4-(8-o0xa-3-azabicyclo[3.2.1]oct-3-yl)-1-(2,2,2-tri

f1 uogst hyl ) AslideBer@R)! BE et distbimmalt Rorérs)th RS bl skin,
car anat e;

_[BUeRRERBRHO aten BHIneHiACES 2surqrial fa-ths administeaiopyaé drugs
0[ Sy %ﬁca‘l%ﬂfh@éﬁ’dﬂ of thé 2drag2theFé't6 ffbH‘H’a@%J@’ |r)to the systemic
1H pyrazol o[ 3 , 4-d] pyri m di n-6-yl ] phenyl } urea
N~2cirenagion i et hyl - N-{ 4- [ ({ 4- [| rrethyl 4- (8- oxa- 3- azab
i cycl o[ 3.2.1] oct-3-yl)-1Hpyrazol of

3, 4[odmyrl M dsnuRadyhdraiveiyd k&aT BRIBY Heraiiniel ARE Avdte @i tRat is

{'me!“ﬁ’?dl“{ Progeee 5pme.biclogisal- Bengfisisl. dyerpBWic o1 piber intended
yl ) %Eﬁzaglr%e? ot SQJV\FWnHéprI'\éEhﬁ di¥drbBN BV hét agents (such as

car anmoyl ) am no| phen acet am
- [rer(natg eohansers)  the pamary effeqt4f whighBisdraid imthabdetiyery of
I
1%%}/0}!‘23{3;) JA?@E&]I% a(Vﬁt )/e !ager{t ugh és tI’H hﬁeé;é)%lﬁﬁtg%Qél%t)transdermalIy.
54 nmet hyl pi per a2| n- 1- yI ) phenyl ]-
[Pﬂ 118- oxahs-usgdthetsiel thpderny. tmeqa@@uuwlyleﬁeptwe( 2efrpto the
” 'ef &Q{toﬁtégﬁh)or ﬂw'é" R%é%? reé Sdministration needed to produce the
pyri mi enyl
[C@S(rﬁdﬁ‘iﬂrmtwpp@mém n-1- yI)pyrl d| n-3-yl]-3-{4-[4-(8-
oxa 3-azabicycl o[ 3. 2. 1] oct-3-yl)-
I(]Zplﬁgﬁzy]t ; Iu]; LJ;lQ Q64 heldin ke ﬁ’é(rﬁ?‘zﬂ?a'rﬁ’l[agtlélh dhmcMeftNands an
['ﬂCFGQS%WGWﬁ@Wmﬁ@WI tp a3driig i the( Bresgncesofaz pbintsation

ih@@?gé%ﬂaos][ gﬁﬁ%aigﬁf P!ermécja%n &%8 ?lﬁuﬁ 'ﬁJe #lé?{rggtérg?ﬂe) absence of a

2- padmeatjert Bphancer. A “permeation-enhancing amount” of a permeauon—
{4- e[ﬂhag ergg%ygrﬁé\ﬂ-ﬁ f QKt%]Bfrnbféa?tloﬁ eg'w%a%(ea} cuen to n%lre? se the

3 4}edr}1p§bllltm df nhe- l;dd}yplaerrfgde} oérthanatue; to deliver the drug at a
I -cycl opr.0 (8- oxa- 3-azabi cycl o[ 3. 2. 1] oct -
yl )qxe_‘[raf)gmkc%}f&ege%v?#?tleuor oet hyl ) pi peri di n-4-yl ]
-1H pyrazol o[ 3, 4-d] pyri m di n- 6-yl } phenyl ) ur ea;
2 t[90143jxyet h&s used herein, “acrylate”, “polyacrylate” or “acrylic polymer”,

e(r)‘n er{éfﬁ?fl( l;?g %_% é?&b\% gcltroe{nBéd%i e%]v%cotr_p%ééq r?e_s%/_e,( r2e‘fgr’s %6 tpE)Iiymer
3 %r ddgpptyimardof abrylit el radtér(:s‘:)r thareasfe acrylamide, or acrylonitrile.

(g}:" ; Q% ﬁp}qchegocﬁgéw%x)?t a,?/? ngclfp%nymer CJJ;%:Ig/mer or)a t:JL!end
3, 4f dbpypolyindrnat/sl dapdsmydrs.ur ea;
| -{4-[4-(3-oxa-8-azabicyclo[3.2. 1]oct-8-yl)-1-(2, 2, 2-t
rifluoroethyl)-1H pyrazol of 3, 4-
d] pyri m di n-6-yl ] phenyl }-3-pyridin-3-yl urea,
- [ 4- (hydr oxynet hyl ) phenyl ]2 3-{4-[4-(3-o0xa-8-azabi cycl
[ 3.

o

1Hp
1-14
{4-]
trif
4-d

2.1]oct-8-yl)-1-(2,2,2- trifluoroethyl)-

yrazol o[ 3 ,4-d]pyrinidin-6-y|]pheny|}urea;

- (4- met hyl pi perazin- 1-yl)phenyl]- 3-

4- (3-oxa-8-azabicyclo[3 .2.1 Joct-8-yl)-I -(2,2,2-
| uoroet hyl)- 1H pyrazol o[ 3

] pyri m din-6-yl ] phenyl }urea; 1-cycl opropyl -3-



met hyl

(4-{1-[2-met hoxy-1- (et hoxynet hyl ) et hyl ] - 4-(8-oxa- 3-az
wa@bioepsizef 3. 2. 1] oct- 3-yl)- 1H pyrazolo PCT/US2008/080029

[ 3,4-d] pyrimdin-6-yl}phenyl)carbamate; 1-nethyl-3-(4-

{1 [obaag- et fAﬂ @se@rmern the term “an analog o; felit]anyl (hereafter

leZI ohex g8 oxa- 3-azabi cycl o[ 3

yI) ?ﬁ{% taz# oﬁea'@ d] {ﬁf?"smt%nF}?i%ltyﬁw%mt'y@reewgemcs such
| - (4ifdrtaditt daf‘feﬁ@hfl‘)’loférﬁﬁﬁlazrerﬂlfént)ﬁhl) CériﬁerﬁQﬁXYt'réfeﬂtanﬁ &d the
a- 3- azablc clo[3.2. 1] oct- 3-y fr%/razo o[3

4- WSy ﬁreﬂwa@/ form bﬂw@ﬁ;hafe éorﬁw ntang.-ay|the emalog.
1- nethyl 3- {4-[4-(8-o0xa-3-azabicyclo[3 . 2.
1] 0BIO43} yl) - Ak d<edmyereml tHé t@rmlst\(ﬁs%‘f&bfé@%w “refers to a patch

Razolo 34dl§ |md|n6 phenyl } ur ea;
%/ PRI teygenosn g%{ﬂ ef),g]eocgrgg lg bplo]w)ge _SQLLPHI})L limit. “Saturated
1 (ﬂ?tﬁbﬁ r"e@érb db oy foi'mMI'aﬁé(r? 'c@r'i‘lﬁwnd dlsrlgﬁ@% ‘?ﬁ@ . %3 fentanyl base)

rimdin-
| - (aplﬁlor[ ligyicy, at. @%ﬁ@@w'ral%lryar@@wﬁdbrw@ttmat@wcqnoen(raumm the
- 3- Rg@Rbfrycl o[ 3. 2. 1] oct - 3-yl ) - 1Hpyrazol o [3
, 4-d] pyri mdin-6-yl }phenyl) 3- rrethyl urea; 1- {4-[ 1-
{4-.[0 2- hydroxyet hyI ) am n cl ohexyl } - 4- (8- oxa- 3- azabi
cyc . 2. fpodsedgsein, t Ma'Singts phase polymeric composition”
3 Viby | ] ph } r
4Teﬂ3r9 t[B g‘&irﬁbo@rt%'rlw ?ne%ﬁhxfy%et | gélléét}’ha?ll ?thfr cgmponents are
az aml@l@eg[ in.2 pgg]ymgr -Rdyare- grepsntaatotancpdtrations no greater than,
1f‘ry§{]§ﬁ§n§yﬁsg rt@aar!_i3 tbl{.Ial} sBREANN cohcehfiafiniRhaRs Neservoir, such that
{4-therr, zmid|ﬂ¢et1hé$$q}mdazbmo)maﬂ5m$¢rphiengHe} cor@p¢dition over a

(et RS NRRYTsrLot pyacinataon egrios whegei af Yexcarpesents i
3- yéomtinatipprwithothe[[®)yinet]foyn Bsindlenphasey| } phenyl ) ur ea;
| - {4 [4-(9-o0xa-3, 7- dlazablcyclo[3 3.1]non-3-yl)-1-(2,2

d] [‘;(/)blﬁl gfgogghﬁe)%n&e]‘?rf @éoe 3¢ prolnent refers to an element

| - {wdithi -the -drog rrysergomxmc@dmgdlmmmtdmted[ ®, & Hruwp ras3defined

l )Aélb éj(’gyrzaéﬁir Lb%?’ﬁ%%%yl ?%?Dr‘érﬁ%zgls%twuﬁ%r e%Si diluents,

{4 ;{Iastr(cteeec etaykliymgoagerﬁs 7 pidiasned) | eride] erBfillers, antioxidants,

f I h |
S R S SRSt SRt 85Tl
t rt-butyl 7-[6-
{i [pw;]r |>/d| nAé-Ly%bda'rebaanl ‘atericont gvengiembrane” refers to a drug

L EioA i SR TR WASEE Bl bppes s

an ecoBtatrand cesehatiregnd the body surface, functioning to control the rate of the

g FensTenlianane beedion B Rio0t Ay ASE o B[ i rate contbllec
3, 4erthnyi patihdhsarts ¥ bhRhenthblitd fe cdnfGhépb@RY! - 3 - (4-
{4- [(1R 4R)-2-0xa-5 -azabicyclo [2 .2 .1]hept-5 -yl]-

1- (lé? r2| :n ri Ibg%eég%@@n gg%f%n%ragtzcgl ?ﬁf%rr%o%?y%tfwP”X' Aatch as

{4-c{s(dJ§Q$étR)abé\fe)(@iae53|§6 &h‘ly@bﬁ@r@[[ﬁes’k Rb]’é?@rﬁ)de Saff kdition, 2004,

[13 %Qéﬁs ?ﬁ'ﬂ,H#ﬂ 8e§,| Qé@kgol%lé n§M@‘T matrix patch” and

(@uRecBEsne@éthR/st%aﬁs@&am piteholeferd td btrpisdemydi kiefvery
2-trifl ﬂor oet hyI 1Hpyrazol o

[3
4Pa ShyofiTRRENA- T8 ARalvashAAp] matgxrmﬁq yailable.ig Gareany and the
1- [ 4- (4- et hyl pi perazin- 1-yl)phenyl] -3-(4- {4- [(
1R, 4R) - 2- oxa-5 azablcyclq [2.2.1 ] hept-5 -yl]-
l-(2,2,2-trifluoroethyl)- 1ﬁ-pyrazolo[3 4-d] pyrimdin-6
-yl } phenyl ) ur ea;
| -{4-[|-ethyl-4-(8-o0xa-3-azabicyclo[3.2.1]oct-3-yl)-3-
pyrrolidin-1-yl-1H pyrazol of 3, 4-
d] pyri mi dm 6-yl ] phenyl } - 3-pyri di n- 3-yl urea,;
| -{4-[I|-ethyl-4-(8-o0xa-3-azabicyclo[3.2.1]oct-3-yl)-3-
pyrrolidin-1-yl-1H pyrazol o[ 3, 4-



1H pyrazol o[ 3 , 4-d] pyri m di n-6-yl ] phenyl } ur ea;
| -{4-[I-(trans-4-hydroxycycl ohexyl)-4-(8-oxa- 3-azabi cy
web@p®5204] oct - 3-yl ) - 1H pyr azol of 3, 4- PCT/US2008/080029
d] pyri m di n-6-yl ] phenyl } - 3-[ 4- (4- et hyl pi perazi n-1-yl)
pheUMhédJKﬂfgdoﬁﬂdrespectlvely by Janssen C|Ia see, Summary_of Product
-{4 (cis-4- r ox 8 oxa- 3- azabi cycl
0[3CQar1a]3(%|§tIQ§_ yq>6v F?Qégﬂﬂ?o transdermal patch” and
dI DMUR@@It@rc@— wrmw o &eﬁ h)ﬂdﬂé ek f&m?man Ulekflet,
K l)urea [0074] 111 Ustrative conmpounds of For nul
(I | whigh @reRebhislY avagabley t he fol | owi ng compounds:
| - met hyl - 3-{4-[ 4- (8- oxa- 3-azabi cycl o[ 3. 2. 1] oct-3-yl)th
' en{bbg op- d] p%b%ﬁﬁ MABCT YhdPRaRY latéd Sﬁder the Surve o Ined ina
é - oxa- 3-azabi cycl o[ 3 >7
enosftgugzt @]ypg}cp INg @pﬁmzcypqqmr@ﬁgm pﬁﬂ@abeneﬁcual agent m the subject
i [ 0 I
rl)Is}tl' gl'h%egaF rjnéa%jréé]' Trl[am 141|§ A&E@ogfz?ﬁa& nc@éi?w [oga 4intd Q€ after
1 (ﬂznergt@nt o% yesingl )ABC{i4- tbaa(r® gn@ersmaz@bve:yxﬂeo[dad @ tihe of

I I

| 2ty A8 dfe AU el AL 3 cose
yl )memoérfo[ 8pgeipgiyinisieredrio 2imey Infipke nh WKlé@ can be obtained by
| - 4 ' 1 t th
d] éyrl e?gﬁyﬁ%]n%ﬁgsb t/r%ﬁcé%gﬁritny%\g ca% é’lsg ebr{oiL_l d%or the
| - {ger{idh- f(eﬁtan)da:oaeernamooWd)fdés’%ccﬁwslrpoteti b’s' sihlkatioe baged] @ data
d h I di I

! P afoss AHatADGE . BUCHT 503 TG 2. $PRRieccinopa identica
d] Whérmrﬁl drug@kirleliph gnnlehr. 3F@Mrar%tj§rn43I femtan@droduct, AUCSS and
yr I%Jé‘nfn ?/9?Pgéabl < Sllwsot[atec? e b?l’ogqll} \}arlleln?n?éathyan %t al

N- {4evhrrafidh Om‘aﬂ% @@éﬂ&wférﬁb3 of. tﬁ/bo%n??défhmﬂ heRR2A)1B s¥stems

d] pyrim din-2-yl ] phenyl } acet am de;
{4- fPUfQV("BQ 0%89'3 ﬁ%kﬁeE%tl 6[’8"‘7@""1'}5009“599‘] N%‘I @hopesearef] and
py r@ﬁhﬁinrlz1%1 gwglsﬁh@@snl 20@Hr banmat e;
- oxa- azablcyclo .2.1]oct-3-yl)thieno[3,2-d]p
d 2-yl
Zfr I[Lr!po?iinoxayé‘]sa‘i%?@l 9@!%[@3?65[]‘ o&ma3-refers ip dhereak. bippd or

yr'ﬂbﬁh@c@nd@rﬁrﬂh@rﬁ‘@f the drug, e.g., fentanyl or the analog_thereof.
2(1H-|ndol 5-yl)- (8 oxa- 3- azabi cycl o[ 3. 2. I] oct - 3-yI

IIQSE%[ gxﬁ g\lspy“ nﬁ%t%[t@e Jer oCrin3I8fEN5; I tiforalley. bippd or

yr'ﬂbﬁh@c@nd@'n}rﬂﬂém 6f thedir fentanyl or the analog thereof.
5-[4- (8- oxa- 3- azabi cycl ol?g;é;@’l] oct y3 yl)thi eﬁo[s 2-d]p

2-yl d
A (BHEHTS. oAb 5 Bt B S BppBnizes e inakmUfragilerers
pyrtbm’hél O~ (nlglraiy diadigch ey othe[ ASHRI FatbUsH that BN administered
%M ds .of Fornul a él-éa?: are exemplified by the
f ol oLl wﬁ%mgxah ed Cnin corresponds to Cpin in“a similar way. The
| - iInhibtAl- it 8f {Il@g[ édqnmtéma M BRY é\?ér@géré’nb)dﬁinh’g’ bhimfhidtation

- oxa- 3- azabi cycl o[ 3 ]oct-3- yl)thieno [3
, 2-the pyeduet é fesianad I@h@?wpg drring the. psriadopfrussy(tyrically the rate
{ 6-dikida rf?ﬂIaydraawe% - |
I)nethyl ( oxa 3- azab|cyclo[3 2. 1]oct 3-
thieno [3 pyrimdin-2-yl} g Lyre
2 i Brdlet hyI ANU(SQC’ {f@rff Pathgeemy| ?IP%‘@"Q ity 1refars Ae they rate and
4- (Stehtdo arh%athb @BV OIndrediddt @ lacve mojety is absorbed from a drug
yl') thieno[ 3, 2-d] pyrim di n-2-yl} phenyl ) hydr azi necar boxa
m deeduct @nd t{egowaa_awglﬂqﬁw Bt thersile ¢f gction.” The rate and extent are
-yl )met hyl ] - 4- (8- oxa- 3-azabicyclo[3 .2.1
]oct-3-yl)thieno[3, 2-
d] pyri m di n- 2-y1} phenyl) - §4pyr|d|n 3-ylurea; 1-(4-
{6-[ (4- et hyl pi perazi n-|
-yl )met hyl ] - 4- (8- oxa- 3-azabicyclo[3 .2.1
]oct-3-yl)thieno[3, 2-
d] pyri m dm 2-yl } phenyl ) - 3-pyri di n-4-yl urea,;
4-{[ (4-{6-[(4-nethyl pi perazin-1-yl)nmethyl]-4-(8-oxa- 3-
azabi cycl o[ 3. 2. 1] oct-3-yl ) thieno[ 3, 2-



d] pyri m di n-6-yl ) phenyl)-3-(4-(2-(di nmet hyl am no) et hoxy

) phenyl ) urea; and
\Nmemmmﬁunyl9-(6-(4-(3-(4-(2-(dinethylanino)ethbavﬁphmmmmaw

| ) urei do) phenyl)-1-(2, 2,

tri &dtaIsped my ﬂweld'ﬁa@r)‘lé@dl@hét{c%a‘l'a%féfﬁ | Ul &, 4h¥ Ipeal tdod or

a-7, 9 di azabi cyc| o[ 3 1] nonane- 7- carboxylate ROO??
TheP/PRP8HEANGANERLGH (%Wuafeg\epﬁﬁigna%aw @ga under the blood or
COoNpashhidARS coRBRtrhfdNEmatukil(@cid)ve amount of a
conmpound (la) or (Ha) and a phar maceutical ly

acc I% l e c gg‘ ﬁ% I n one enbodj nent, net

ar el%@ i ded 18§ 5853 FiSPrs ©BRIIEIRSIoPe F‘Hﬁﬁﬁﬁ‘?ﬁomg'c"""y

(| agquival&@r ithay (drbduc@owstéﬁtlﬁmy t) sarfachePedtic effects when
co ound of the Formula (R20)t-het-H wherein het, R20

andstHdigd eunderq similae gexnerimentdi sonditions) asndeaastrates hthgough
conperdl iR Vivbdhie rvm‘H Relhbdd 287deE6rRY iA g(rég\tle) détb\f%erelnafter
(XI'l) wherein Z1 and Z2 are each independent

hal besapewiccefirets gependren r@iqusdagiorsd strhed. p@ency of the drug,

For ymdl
havtlmféi c%fbﬁéér{t'@:a)g?rﬁm%f g(é'l;(?h § @v@é r&d 6lp>ﬁ%)s§|u @Wﬁﬁswﬂy
ei t ¢fene dyg inethietsking tlnlhlenasarqﬁémmaklo;f cqmemnataon(oﬂthe)dr@g within

h

t neSC PR BPRRHET M8 (alq e, de DustBhBal DnfEhEnd el
est lereinfiftehelrs genaral lpba(nﬁagoingkraﬂ @quigaiepRe denmonswatlad aising
b th OCl1- Ceal kyl) 2;
mﬁgﬁgééurggé%ﬁéﬁgt a‘?ﬁac‘{mé' tHﬁg?&%é‘ r ( For mul gs {I 251)

and (Ha);thereby providing a conpound of the Formul a

( XMP066] For miha AUNI §iax (axdl %.oare parpmederstthaigaretrelated to the

Xl = X

o lich btk X o o8l MpckOb b el Ao e
Fordrug anqidlized tr tbé rater cmheug( Whlri@ter(ek(\(i &) npoRal2Ed Cmax as

[ ooteses R PITLRBRRN EbaliRiFEh ARLRaBRiRuly B Rebaten

preparing the conpounds descri bed hereln In one
entl®@bfent , thmdsmaaréngm\@mctiféeieﬁbprcsijantshwﬁhzﬂwagsame drug,

co ( | | a
CORRHinEoNY. B bdine Yol 180G BRI s er
t heregalatany agéridyl (pucH &d the RbweYHoequivalerae gmdam,c@, 20 and

r R 2 1 as defined above for Formula (1) or Fornula
(I1); with a e Fornmula (1V) or Fornmul a
(M):R (1V) u A tJ’and Z are each

i ndependently a hal ogen; and R and R are as defi ned
abd0858lor FoEwemalay jransdermehdiug delivgry Qmmyre illustrated by

2 K i AR, 10801146 FOIBU RS {ond 2. o

r ea&mbatgmehteofctb\nﬁmdeuﬁalﬁoommlltmc (Peich bhas Imbaajmg) laydr 2, a

RS0 Rregos disnalel b SRRt 8561 2 ctnd P R g pHitEctive
st rlamrLEr e h@ Rie mseAao(rC{;(v@h&) 2ar) Be adayen bhleasﬂlo_ewklrﬁcontactmg
co el RGBS P AR B OB SR i S o
Forganlymg(thé )ahartnlitﬁj’eeboel RGeNt (BF Baugh for arpederehabbelivedy. Unless it

IRy e SR L o L Lo
Forgawiet rﬁMleh)al With for bt Rehe? findrefiditsasudnRas ﬁhé\ﬁrdﬂ"z In one
t her eb%i rgr ovi di ngqla conmpound of the Forrmula (X) or of

ForGrfadimsnt theowhalp majosyith sups andpiberrptisnsl ipanedients, is a
acceptable salts thereof. [0083] The invention al so

i ncl udes pharmaceuti cal g?ositions conprising an

ef fective anmount of a pyrazol opyri m di ne or

t hi enopyri m di ne conpound and a pharmaceutically
acceptable carrier. The invention includes a
pyrazol opyri m di ne or thienopyrimdine conpound when
provi ded as a pharnmaceutically acceptabl e prodrug,
hydrated salt, such as a pharnmaceutically acceptable
salt, or n1xtures thereof [0084] Representatlve

. T - I S



and 5-decene. [0095] The term "al kynyl" refers to an
al kyl group as defined above that contains at | east
\Nammmmanbnn-carbon triple bond. For exanpl e, PCT/US2008/080029
" C2- Cloal kenyl " and "C2-Cloal kenyl " indicate al kyl

gr OtBteriARtHat thakl B8 desired Hdheaing drogehids.t aHe, reg8ABRM can be
atons, respectively, and at |east one triple bond.

Exa‘?n'ﬁleésa 8ol RE}?ﬁﬂ PRIYBIEPS eACsden ki d h’@)‘ﬂi‘ple phase polymeric
|'i ngdraddsiibn. aged )ﬁiln@!éephééiaod&’ﬁﬁenclcorﬁb’ééﬁﬂﬁv thé-d¥U§ YR8 all other
i sobutyne, sec-butyn 1- penty n
[ so%?ﬁ%ﬂ%‘ts arey pigaeat akﬂoﬁ@wfﬁéon%ﬂﬁe&rﬁﬁéf th%@h@?@/ﬁ@fefably
1- hept Y, tsi P%Eﬁéﬂ@n cOnESRIY, Brgs mlfh%%¥&§onr% Ofhi¥ MFoduces a
3- octyne, AToct tyne, 1-nonyne, nonyne, nonyne
4- nemypasition- the wiitd, alt@@awnentssar@eds‘m@yemd@cyméh@msblymerlc
5 d T al kyl

:? R/e o,L qg%\%gservﬁg |§%li,be2${o%?§t2§@ g?dg rlr"?l 85‘%@{ e?rng)ldﬂnents,
aI ktjnb r@seWpirsmlayotrom\gmrm diug)mphha&fehq;e@ramdepl abewe the solubility

Y SSIFBERR sl e il oA 5

| i npdlpdetioma@alFthat Cah rovideCa&eptabid & BzsiornCid? @pplication to the

Cltasss, . & DUl BRAER POV FDRPRR By Bigjeast one
- CHobedA CHBCERAmple, @HREEPBUdCHNUg), thaCld2plesehd ihGrnount more

A B0 A AR CaneRIGD o 1T GIRAUNERI ot an one

wheggnient, d.§., as:ird@faha%dp@h@aﬁon BaparReSeBF ablyMferic materlal is
exanpl es of an am poal k roup incl ude, but are no
i nqrp%%pttla amq\tuq@_@ oveNf.té_@%pﬁa tion (gapeetas '€PB in the embodument

- NR(dA/AHR P Cridhe abihdEhtig g the ré¥elidi@riddhBlides a drug
_NHCH( CH 3) CHZCH3 “and - Nk G CH 3) 3. [ 0098] " Aryl am nG

< 0039k nelh et eibod eBbHE M ok 1 Sfgontacing surtace

ar yrafk nes /e s nﬁ@vl@e oraIfied Withda Qﬁqhbé?dhe%tv‘é”’éoatmg 6. The
Exanpl es of arél am no groups include, but are not

li nﬁeﬁ%otr@ mByera gﬁglﬁ@l’@gﬁquymnc qumqsﬁmn or a muitiple phase

1- y;kol}L i Qoni}RBINbA- asydesbmsamaﬂr& t Agel b&ﬁesu&é)%%almg can
['am no™ refers to a oup of fornmul

- N(@nkaym hednkgland pereeatian cell, R§ Meﬁre@mhersngredlents

|ndependently sel ected and is as defined above.

qoeéqnt at i YRe &52RAY e§yéaf2 ma?IB@/m%aqro% QHP Smaterial suitable
i ncl ude, but are not |imted N( CH3

- N( @mhgp(wermalmmemtyaes SNG@P@CHMP@'G -qq(agElusive
2

B T I
3) @IortdeNijQ/e}hytge)\%pplmjhangn golysgter edyylene dpg) acetate (EVA),

0 I
AR, e g RUNIERE OBORLABE BB paper
comradtmts aalumm sbaet ama thet Illoe rqrrﬁg combmaemrﬂmarepf In some
4

LSRRG I SERS U8 8L AT B Ll st e
butmategalsptméddiumt dshsity pﬂmlyylenen(aMﬁ)PlEyl mamnplsemylmgh density

b h%h%%%t m@ﬁgron htﬁ'%ﬂ?e%yﬁliﬁ{/ﬁ\'%é( o Riical, Midiand,

herMich .). "Biteybackiisg layeentsdoé @ mpadlilbie @us h’ngﬂllﬁrgmate layer. In
syst ens ein t 0 re rings are I ne

Si ns(ﬂn%e kg%dlrgﬁr&tﬁmﬁ%e &agﬁgﬂyllaye @Ofomdlu?%(pgﬂagq ﬁ@)fer including
refers to a group of fornmula - (aIkyI) aryl, where aryl
and al kyl are as defined above. In sone enbodi nents,

the aryl al kyl groups have om7 to 20 carbon atons.
Exanpl es of aryl al kyl grod&g i ncl ude benzyl,

1- phenyl et hyl, 2-phenylethyl, 3- phenyl propyl,

2- phenyl propyl, 1-naphthyl et hyl, 2-naphthyl nethyl and
the like. [00102] "N-al kylam do" refers to a group of
formula -NHC(O) - (al kyl), wherein alkyl is as defined
above. The term-N-(C 1-C6)al kyl ami do i ndicates such a
group haV|ng fron11 6 carbon atonB |n t he aIkyI



CThet erobi cyclyl - radicals include but are not limted
to 9-oxa- 3-azabicycl o[ 3. 3. 1] nonan- 3-yl and
Wczatmmszaezazabi cyclo [3.3.1 ]nonan-9-yl. [00115pCT/US2008/080029
"Heterocyclyl (alkyl)-" refers to an al kyl group, as

def hmmeabgmeE wheiRiear QDPEOIbyéWH&\hﬁéart mpehgyér The backing
grou dr ogen at ons been rep aced
et BYBL5R Bt o pck e et shedt %Qaa@mmetsemwc@ §25 @m (5 mil);

1-
Armcgﬁil'?g?{% )ra]boﬁfofb 8ia ‘ﬁ%g'(g I‘?’Egﬁ@zt%n@ﬂ ngr;i(wy %l rmf S} réﬁtl&rqatlﬁely about

yl
A h@@@?@iﬂ/él WI'X@IQ@&K’ o3 @dh be unsubst ituted or
substituted with one or nore of the follow ng groups:
hal H2 N- d
e e &amTr'?gS %he(sg%a%c%m| )cr}? ot)hﬁ(‘lac&'%s've PRyInp. & may be
(c1f0"ne%| o) Staneasd, rperire $eOSTVRHadhesves( Gnown in the art.
(glggéﬁbl’g L%f'\ﬁ&%%gxséﬂsﬁlge %dh@@@‘e#yhél%%ut' aldhot limited to,
( C1PRarkaies) capeldwiﬂxaneq Cl- Lw&ammts)leme@ (P1B), t opolyisoprene,

c1nwﬂﬁ{t§‘?18'§?ﬁq%ﬁld ﬁg@?é@@ﬂ%\‘ ﬁf%g%%%Tplﬁg of styrenic

t er plpockrenpoywier-bagest edbesjmseihcheibe |b$1t tave montrﬁmte;dcia cstyrene-
' h 1-4
PO BSATELLo BB pALTEAST ST b Bk Do

Wi t(SE), Ntyréneettylaniebatendtstyrame ocypolyinterb e{SEBS)Y Chnd di-block
rin tached via a nitrogen, sulfur, or carbon

at o%n]a??a% tggrr?@%enbodi ments, the nonocyclic heterocycle

can have 3-7 ring atons (i.e., a 3- to 7-nenbered
monl@8§2]l i c heobisobytylempe, adhedivés rarag nixtares (df. Bigh andlecular

o e BRI PR BRGNP BT B0, Eh o TR RO Bl are

gr algssribertinuttie arb etg. AUES. iRadteritiNg. t5508088. FAé Mdiedflﬁar welght of

oxifan ran peri din erazin

nor b WW?'B” Wﬁ'a%uﬁﬁ 'be érhgﬁep%nlgaqfabﬁéq 70(5o 080 to 2, 008 000 Da,
Repriegess atat \0€ tex BRIV @3B ol fypidally FarBb&hveen BBy &l 6(£000.
het_er oc rou |nc ude, but are not |imted to,

pyr% nﬁcg eyl y&/refg?qtq Fﬁﬁ"efjeior Qﬁgﬁ‘dﬁ A'8r WRight average molecular
di hzyeslgmt hitaghgsight t&to @h)HM\M PipRSANEW Pis hh GhéNfihesive will
1, 2, - tetrah%/dr opyridine-1-yl, tetrahydropyran,

pyrrlﬁ’ﬁma Vi betweenel: 1pth199%r2|ﬂ'€e P aghfieive gvils also normally
di |
I hiydlide é"ﬂaéknf?Er%ﬁ'dé é’GIWuterﬁé Bﬁ*%hg'r{%'i Tg plogﬁﬁ@fécgbér weight

mor phol i nyl , oxazi nyl, S%/”O
" nidlipbRiisn reging aWﬁ”'nQS Sthet ESLORRBeT gasinena@ieblec from  Exxon

het I | i
hot s, Sonficd® 2@?%‘*883@5%2‘"% RIAGE CTRERENS, Ufter the
ondradenamai {ISEHMIEXAY drem Rexere Ebamixtai.v & ;me&‘rm;ﬁde@dhe&lve is PIB
ni t n
BBk A LS BRI by o
pyrcoolenhdue o therlpdengdlubility pé fertamy in P azusyéryving to decrease

1, - ! o r' ine- <yl . )
éhg’teﬁwdgﬁ%}; @%%{0%\ % 2](3}?4&‘ BWylaqh8§|H9lmatg%s and as a

rm prmo* |fmy IholdirD Iéra;anwh as t darivativesn any Cér?alod!#tzﬁ’f@ ©¥dr edrugs

refers tq.a nonocyclic no -aromm clic

hy g}c(j)% e 6‘8%%0“% SI¥g§S 1S fast mgth n?fa cUlar, yyeight o pglydimethyl

hasdoxzees ondegedidrettyidipicyl asiedanéd. h ForNulab® &  silicone

atom The nonocyclic heterocyclic ring can be attached

via a nitrogen, sulfur, or carbon atom In sone

enbodi nents, the nonocyclic heterocycle can have 3-7

ring atonms (i.e., a 3- to 7-nenbered nonocyclic

heterocycle), or 4-7 ring atons (i.e., a 4- to

7 menber ed nonocyclic heté?ocycle). [00119] The term
"bicyclic heterocycle" refers to a fused or bridged

bi cyclic nonaromati c hydrocarbon, in which 1-4 of the

ring carbon atons have been independently repl aced

with an N, Oor S atom In sone enbodi nents, the

bi cyclic heterocycle can have 6- 10 ring atons (i.e.,

a 6- to 10- nenbered blcycllc heterocycle) or fron17 10

oy a A~



bl oodstream The node of adm nistration is left to the

di scretion of the practitioner. [00130] In one
weptodsarent , t he pyrazol opyri m di ne and PCT/US2008/080029

t hi enopyri m di ne conpound or a pharnmaceutically

accggicaVes thal AreOfisefllan RivhadehadatdRedidie @B6ribed in U.S. Pat.
t hi enopgfrl m di ne _conmpound i s adm nistered orally.

[ 00M8%:]5:437- Brot4no, w8R1.622he pyrazol opyri mi di ne

and t hi enopyri m di ne conpound or a pharmaceutically

accpm;a]ol e salst mehtidrieel @fydv@z @rh@@ng F@éélnftﬁ‘r ang disposed on the
t hi eno rimdine cog%)un is adm ni ste

! nt haRAIGo lg¥en2 angotdegst the éhlatqﬁ)@iéacgﬁ%arfﬁ%pf the; regggyoir 3 is

be g@dshabl &s terigRédliteé %knntéb%tdb‘{hé%QHQ@é/ Ebrﬁ“h@b@ ehéBffucture
t hi enopyri m di ne conpound or a pharmaceuti cal

ac ceift lapereofl asihesiye- Hﬁevewr HroVeRlg resarging rrsayobe substantially of
thi gaophd %bmpegusrelrmi%m ! &‘F%hé&lonTBf %trsgn;ahsn adhered to a

achi eved, for exanple ¥ ocal 1 nfusion duri 3
surRgalgble troplective iyl bcal honesesvalr 3 may denformed iftam drug (or
W t CLl
v ol el S3IoN LRl Uiy Y BLACH! B L o
edewmmpie, thg dnmmewbnrzmayl lrmfoamed froai @ polyplesiatmageriaign which

t
Inc e d%g%srrﬂe?%ﬁﬁé)t?'gﬁdé‘ﬁb?‘ﬁg% ﬂf ?@t% e@élﬁ)gred I1th|n the
f i biesired[ @OF83putm aserrt polyurettizndi m‘hﬂme/wmylcmetdue copolymer

des) Iet0|n od razo r'.m' i ne

C VA, FrRie AR B Bak ASet el Raf M il fR Efé hoodiments
acctaptrakdreois 8I it faredhfeorpyer akzarhmaynmdﬂlgdianeepaatﬁle adhesive, such
t hi en rimd Ine [of0) oung}ﬁ nto th Cent({3 H

sysTefm® A" a1 g FOPANTUGTERASSH: g5 {es5TRk ﬂlgﬁ%ﬁtert glgjl below.
by ity thelidhaphed bptidraily, mémdgrwuedfé RV ek 4ted Uhgrein, the drug

i ntrat hec%l ecti.an raspi nal injectiaon
| 1 EREVGh Mo HBkReaunE af SRR Ppey HjeiBie tGREgRImal patch
perdmirr S?Hm RATtHE pefBd ioh deRERNt MheWrad résdri&t 8F thef r‘%trlx layer

exanple, can facilitate intraventricular injecti
at t%?@h@@vq 8 thickaewsr Pbnbouts emila 0 ARSMEIpaless than’4 mils (0.1

r eSrﬁFn\foétEch[ Qé)ligtﬂt 63511@%4%3/(0@!@5@ G375 BN of QBO@(' (559-1 mil
use of an inhaler or nebulrzer,

£ ONATIZ0] 0 G T Ao ERTBBINEN oK1 Zomiy(®02.0.0amm), or

per I

oo g@%r‘zﬁ]btdu'ﬂ %) L gﬁﬁg@:@iﬁgﬁgl nm t@éﬁ%ﬁél@ 18 tARKAE S is thinner

py rthao thepsanimettially naarlietet iapalgpyicipataiesewhiohporialbbu 2 rails.

pharmaceutically acceptable salt of the

Py aa&&lopyr ' %Qltm&r@gg Jffeheewamdge!b%t%%@&m t #tdesired

forrul ated as a supp05|tory, W th t1ona
bi rftkr @rug deliverepiie Mofcraiie s aghiered)ibyce matis with Go 1aginen of
In ri
| SRLBREnE TR T bl BAURRY, TRERIE 5 Bepencent o
acaﬁfmmn end aiffusgn ishee ftmanauz alf dh@'mpm@tnwoarmﬁerence between

t hi WAt o] del.i v [

vesERRH4rd e PEeci A HIE i Bt B LR TRiPn s et et
2439s k!‘s@?deb@aaerﬁtmm)e ared of ceatacebetaeen the pesporadsandithe skin.
t he., Ther apy Infe ys Di. sease, and Can . .

3 1$T tt&% dj rasns%;& |§%I l(lgg%@?) anc{ gla(ilgbﬁssf ﬁ)f )}Eg reservoir are
ancieheeteceiolpddumnthe debieeddfnearal @y of drudidekvernd

t hi enopyri m di ne conpound or a pharnaceutically
acceptabl e salt of the pyrazol opyri m di ne and

t hi enopyri m di ne conpound can be delivered in a
control |l ed-rel ease system or sustainedrel ease system
(see, e.g., CGoodson, in Medjcal Applications of
Control | ed Rel ease, vol. ﬂ pp. 115-138 (1984)). O her
controlled or sustained-rel ease systens discussed in

the review by Langer, Science 249:1527-1533 (1990) can

be used. In one enbodi nent, a punp can be used

(Langer, Science 249:1527-1533 (1990); Sefton, CRC

Crit. Ref. Bioned. Eng. 14:201 (1987); Buchwal d et

al ., Surgery 88: 507 (1980) and Saudek et aI N. Engl .
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acceptabl e salt of the pyrazol opyri m di ne and
t hi enopyri m di ne conpound i s adm ni stered by

WO pjogosizon, an anpoul e of sterile water for i nPEDUSING080029
or saline can be provided so that the ingredients can
be rossf pri wnomra%mtcw %étatrh%ﬁ éOQ&fé?deré@ ANRing the
enbodi ment, the pyrazol opyri m di ne and
t hi GAMSHSIoNE] Qf. the r@éﬁ&y@una tB? refugltivaceubetesenge of abuse. |If a
aCCS&Eﬁt@I%bﬁ@éF firfds ﬁ]gﬁorwraal%@gtﬁgwénﬁ%lfjérﬂ&ﬁ drug is available

hi enopyri m di ne conpound can be” adm ni stere
t r afieed raindly Peffo ik Potrntigl abeseramay dies tess riikelyptet abuse the

T t
e BRR! TRl AEAUIATS b1y B4 SRR umo o
of drug lbadinay \p@:&stageductmcn dehengbeem t h’ebmalerrﬂmdlme_nt a patch
m Ct‘ﬂ%ﬁlnc“d?% %e%selg}é&[}o%%ﬂag% ﬁé bR 'n%%nglg Eg)vfaaerdr ! ﬁgservoirs
thlf@nnptyrumngjlﬂm metqualsndmyobe pjmrrahaieelumamaélty\ey can provide

?ﬁic(g %/r?ﬁﬁ]%,%fiu %« nﬁaﬂ%egjy%% %%lﬁ r}';l"r@eq rt@%ﬁ)é/ver solubility of

f oafemtangeihdiBs, suspensions, sol ut| ons, and
supp05|tor|es (e.g., rectal or vaglnal) [00148]
mal t hrou
OB T PP 1B LERAPRLL TR e
pyramsenIonﬁmiyﬁr patichj ared thedeforte tbabpﬁ/myresbmmr cm’rmme @nyodiments,

B LB e R A

carthaerthatheft a ipatchnédsigriea fohenyMy-tay @kepyﬂdrm@rﬁpﬁe dAtne such

acCOBRITIEne APE ARGl Y ArsclbRg Beriin is significanty

t hi gngIRy rthan eHensurtauEnareadofi $ 301y pAsh Gebignbd orSHéiVery of the
and allows delivery of the agent for systemc

absHR PBRIG 8. {THE BIa6R as Slhie vRleh, e Skine. resproir, will be
carddfibd®ielbake any nunber of fornms such as creans or
oi ntnments, pastes, gels, or occlusive devices. The

cre or ointnments na ewscous liquid or semsolid

nﬁ@gyns of ﬂb?ﬁw@?nt?ﬁ‘)éo pbuse,regyction gf dgisreancendgig loading
t ype.g. Rdetcehicénratioh $hd/pithaRiarahdue opamghﬁoﬁdrﬁg%a%%a into
i n pet rol eum or hydr ophilic petroleum containingt

actd watshigpayiaksn beasengideiehe 1BusRadice emRodigiants; ytrzaﬁsdermal
oC GldigHaserof e Q&ﬁmmiéhgﬁ o\"%ﬁfé‘)lot Qrube(leegasl"entan l, such a fentanyl
t hepyrazol opyri m di ne and I enopyri m di ne g 3
phdiasgceian eraleg obleotanyhishen Q%}Ifﬂr @fafTﬁIHé one or more Of alfentanll
pyr heR ! lofarisdie ré’ﬂﬁer{tg‘r‘nf?ggfgﬁiérm ﬂbfé%gaﬁnﬂ ﬁ»g 1B} Rclude
l'ood stream 'such as a sem - péerneabl e nmenbr ane
coxﬁeflﬁuggeaerwels eheciin theoiotaliamaugt oherugyeadesl inghe idniglieservoir
an
S0 o SEPRULIE A BRI 105 JNPEABE SHENTA! e s s
t hi Iessm#bvymlamdlfwea dﬁmplgﬂndbsm stttength wr ahoutt7.8mgar lessrfor a 100

e Bh5% SBih: EbTE deles o et SRt dien 100

or L[yﬂla)rdfah@sanneavhétynaidmeph‘fakﬁrfee&abize mé drh@ content in the patch

pyr azql opyri.m di ne and thieno

R RecR DAY RIPS TRl St Area) Eo e b ierence is area
vagiypidally calted J&Qe)‘ Qtien e @aﬂﬁ@wﬁtdp@ﬁﬁinaﬁt@pm@%rbﬁf(b(e size).
Squoy tor tions traditional

e P, A goss s sl aye FETGH the ehBUA dgbeaibed
addltlon of waxes to alter the suppository's nelting
poi nt, and glycerin. Water-sol ubl e suppository bases,
such as pol yethyl ene glycols of various nol ecul ar
wei ghts, may al so be usedf“TOOlSO] The
pyrazol opyri m di ne and thi enopyri m di ne conpound or a
pharmaceutically acceptable salt of the
pyrazol opyri m di ne and t hi enopyri m di ne conpound can
be adm ni stered by controll ed-rel ease or
sust ai ned-rel ease neans or by delivery devices that
are known to those of ordlnary Skl|| in the art Such

Y o I oy



(bevaci zunmab) and the Exanple 105 conpound, wth
speci fied dosing regi nens, on tunor size in the A498

wo ewwalosxed | carci noma nodel. Fig. 3 shows the ET/E81008680029
Avastin (bevaci zunab) individually, the Exanple 110
Con@gngbritast yf ﬂ#é@'df)’a 1@09gﬂ Gég@'sﬂéﬁd)tﬁrby‘)fhaﬁﬁgsﬁémthe area
(bevaci zumab) and the Exanple 110 compound
spethiergadd dosi ng reginens, on tunor size in the A498
renal cell carcinoma nDdeI Fig. 1 Tunor -10 10 15 20
25 ﬁ)@G@Py 4 Qﬁé@'a@notm#fféﬁhbr th&dXma}Ofe cBhﬁdér%dEPh thlaoéontext of
dx5 Avasti nFi g Tunor, -10 10 15 20 25 30 l&
q/c?@%eﬁéﬂawn org@terieme ip the amopnt of regjdeslzirug pdragremaining
[00.1;6@]3 ghdrehféh e?p;%ma.ﬁeoa&e@mey%w For Efl’:ﬁnﬂ@t nqﬁé wi%

0

and onmposi t1 ons resent 1nvention | ncl ud

ar eutﬂlb\t of thgidreg in B\%W%k\y*ﬁm@e RAtel is @mvedcaélegﬂlte perlod of
i nt

b lgé)'(eg‘rr:% frﬁgrne%%@ tgé %g}dg §IL Jg@é%@alpﬁ%ﬁffor 'pB e&ﬁl Gaﬂusia after use of
enbbei paieh is tr(b@qulr azdltbpmtent@i of adnsing S_uch a devnce may be
thi r%'&?@%c{.' w ee{ﬁc%%(awgntg Ma tBR%E %g%e'd%rgix may include a
accept abl'e € pyrazotlopyri mdi ne and

t hi @ngpszsernmd ihaeing atipensions selactet o sicbied apoamaumteott fegidual

wth. er, e, t 0 n
AR B R SeRS0 REEh Ao BB, such o
armﬁmntexefnptdw eorpw panodre pyfr alferdarnile o'rarfdntahll £ lobgntaniin rémifentanil,

oy A8 g e B an BB b YR i 8" oot Essrdr a 100
an |§B§/h eobé vremgtbumM od s@moérhbsditnkar, aRedmhbantagesdidual opioid is
he sane conposition can be adm ni stered.

in
[oo‘i IjI"P}g &Ser enbodi nent, a composition
conprising an effective armunt of the
py r[@pe68Jopyr i tiisltonbe anderstuiod nn@tythe ribdve paraaigiers e Oiteelated
ab e sa

t
Dy b gh Pl simale EoRES AP EARy refica de: amsuOner anigihdrg
sepeadihg, edupingithé eanmrremrs bNheadpi6itifRad,i k1 RIFOLIAY thé size

AcTIRG CET O s TR NG B RETRe, (6 BPF Lty 9§ the crug in

anuBtpth tHhe Pliame am4ttiicdpaie astdddIbeRY rdldnd%gﬂ%ver a
conmpound or_a pharmaceutically acceptable salt of

py reesHee RArcH Qfl tiree dpcd MANBRG HYati aaNiRvVie tb@'rﬁﬁéUi'ﬁzl@ffeCt in the
admidiieft. €/RIREAEY hdr@ind Ehé%%@ﬂ%ﬁl%éﬁe @%Ulcﬂéssérﬁ%dlﬁ’n@nts of
of an effective anmount of another therapeutic age
| n Rat¢hesdhpbdelative to Mmuli-qayr systanas yndludealless opiaid drug and may
t hi ¢
accrgg%rpée Yot ém%gH%&egz oﬁ@@fﬁggﬂ@g@%ﬁé&@ \[b¥ abuse before
t hiandgpafientisé.ne conpounds admi ni stered while the
ot her therapeutic agent exerts its therapeutic effect,
or pbfojot her ThhgurRGI r‘e%eﬁ%ﬁ'rﬁ of tﬁe%@ﬂbg{/éE%tﬁ% 6'\'1?'1'c|ugied ina
the pyr azoI opyri mdine an hi enopyri mdine c
or Retghas veseriedckerey, aaydpm fmm@ds‘mm Stﬁfndlardepressure sensitive
pyr r i pe hi

XGRS RRY KeoEl IE ROt RN B SRR acnesives
t r eitablg for ugerieeertiddivgersts ofiffeRvatel desdlibdd bereieinclude, but are
[ 001641, anot he n rmaceut jcal |
acgéogt an#'g“’dca?ér’ e‘?d?&p@ o abﬁ)gly%g?%(aﬁg RAMS ﬁ t%’tegiéi off’1B).
an d)dlwﬁppa:mmcm@lybutadlenenphyrmblank pol&hweck)mgethé Oken Examples

by SralE IR SeREvERab B LRI e aaiahle s asmhgeiments

the invention are set forth in the Exanples bel ow, and
generalized in Schenesl-47 below. It should be noted
that while the Schenes shéﬁ)exenplary substi t uent

vari abl es for the conmpounds of the invention (for
exanpl e, hydrogen for each R20 and R2 1), the

synt heses described in the Schenes are fully
applicable to the preparati on of conmpounds havi ng any
of the substituent variables as described

hereln Schene 2: Schene 3: or NMP or

] =y o~ o~ 1 a2 A ~ 1. P Y e I ~ 1.



nmmol al pha-chl oroet hyl chl orof ormate (ACE-Cl) al ong
with a small anpbunt of K2CO3. The mixture is stirred

wo 000955200 at RT. The reaction is quenched by CiniU820081080029
of MeOH and the mxture is filtered and concentrat ed

t o gf thB@atch Jé?s@nﬂédhé‘l’feﬁ‘\ InéIuGeSM%Y@ﬁoi I'I'ImII&Qd §ﬂ/¢ene -isoprene-
briefly heated to reflux. The title conpound

obt 8lyifde blackyGarrlynat I$I§Iy$téne@ewt%wwtatqnencqppw®q (SBS),
Thi styraRkedth@bndbutdIREsty I@nteh%ﬂol)‘;rHéFsh?E@S'f AF Y bRRK! Bhalogs
t he next step (reductive amnation acyl ation

f ol heli®alg t he procedures discl osed previously, Schene

30).

6- Qoo p- 1- eteyy Sa&%@tv%sa?r@we%ely% Ia?tsl]:%* FiB¥ and
)-1 I’gyrazolo [3, yrimdine 3: 00177] To

6- chartieyarky p@y@gmla@sazlﬁnlyﬁ%y@qeg [(gcrzhc ponmers may be comprised
I

LS5 3 895 06 Y A RIBE ) of S o
is mwammiwe@ﬁpmhecnrmmeompuSIng)acryAc taeids 5alkylracrylates,
th { t

c feo%ﬁ*%gwleﬁ@s nhép\g/&)(rﬁerll IL?as Eﬁp% P\%n %Fsor s dr%oﬁ[‘;m%?s with
I {ntion@pgfoupsr E@&Mple)sd,n(cmomms B\cb,lzdabbm}are op8lirgitdd g vinyl

o) eyt el A RemoPia o, memaxesy Ssdles mp geviate

3) §tog1z8lylae, Gutyl acr@Iaﬂe(%utykanamazwIdle cyekgl &cajlate hexyI

'] OCtﬁth%CM%%,rlg%teﬁyﬂ)&?lIo%?’cgﬁﬂtgd] gy I| )mgg':acrygéte IsooctyI
t r i pdrelaid, phisspdtiine nﬁéth&frylgte 5. 23ttgmexyl i rac 7?& 222-5thylhexyl

o lpaiate el S en et pEEaeT AR Jottsy capyiate, dodecyl

al | meedctymtyairidety Q&y@te Afid&dyl h¥hadrfiats, Hydrskykthyl acrylate,
concentrated in vacuo, absorbed onto silica gel using

et HAYArQRYRTORY} o rAg teap sl %’f‘?'dﬁ | | GiEelaceylgmidey v@qMomtnle

heXdIﬁh%I Ami ho@tﬁglt atRrylate, dlmethylammoethyl methacrylate, tert-
3-(6 ChI or o- f | uoroet hyl ) - 1Hpyr azol oP"-

dJ p@)ﬁylﬁﬁnm%‘lhw/r pcrgatsa tegt-bigtylsninrstion ~ metirserlatge mathoxyethyl
Obteﬁir;ﬂsfé %et@\o)()?ethﬂwm%mdcﬂléts@%amal M@rﬁé@neﬁﬁ%%d the like.

(M- is material s treat
4- (mdcmlcg\aSexampIes of appropriate acrylic adhesives are described in Satas,

tet. W@Iﬁf%gé * wgggkglp?%sﬁa% StAGiYd ABineSFE T8hnology.

tr IZImIensII pivosIsge-4E6 Pl Satkisurad()5W/an Ihloetmgj Reinhbld, New York
I
Lga?gg@)l n%hg%? lugm%o&ésg%l fég%%{r{rﬁgr SJII ewalleﬁl \;\ng(?r%éétarch

di sl Qkemical CotpotioanBridhevoatat, My, Suihdich, MA)si Further @@émples
acetate as the elolt[loa\lhr)t t

usiozg h@é@&%@@%g%eado L @FB’F% gre as S d%ng}ie/de as product
1] mumtrerg whhufheluPed by Natighbly S)ardiPyodacioBalieting 2dI>@yIDURo-

| f (0.51
oo AR Rbemath ch Nephal SGroaahasics)sb 4ags, &7-3e87, o7-
mTojos7aBelsbn 6 e hybedTi gvesdsh, %5 2115)4 ig- ?I'Q%hbﬁfgeﬁﬁtﬁf‘@‘?m 87-

was treated with tri phos

A IR AR YL TN O g DN LU 1

e | n a C
o108 A8 B0k DR AT oo 97 R 36y B ppymer
[ Omn‘heg;wwemged H@nammnmrommnsﬁloaadhaubﬂi simitar:n§ 2f wi% 2-

aﬁ I? eI %Egut m@@a ace a l %nt'j %bé&%é %wt% 2-

ethyI 3 {4 [I (2-fluoroethyl)- 4 (8 oxa- 3-azabi cycl of
3 2.1]oct-3-yl)-1H pyrazal o[ 3, 4-
d] pyri m di n- 6- yI]phenyI}uF@a [ 00180] Using ethyl am ne
in the above procedure gives the title conmpound (29
ng). M5 m's = 440.2 (MH)
| -cycl opropyl -3-{4-[1-(2-fl uoroethyl)-4-(8-oxa-3-azab
cycl o[ 3.2.1]oct-3-yl)-1Hpyrazol of
3,4-d] pyri mdin-6-yl]phenyl }urea [00181] Using
cyclopropylanIne |n the above procedure glves t he

A= N



. M5 ms = 482.2 (MtH).
[ -(4-{I-[2-(di methyl am no) et hyl]-4-(8-o0xa-3-azabicyclo
WO 2002/03p0ct - 3-yl ) - 1H pyrazol of 3, 4- PCT/US2008/080029
d] pyri m di n-6-yl } phenyl ) - 3-[ 4- (4- net hyl pi perazi n-1-yl)
phesylihekga aE@Qﬁ@O]anUS ltlﬁ@se two polymerlc adheswes are provided
4- (4- net hyl pi perazin-1 aniline in the ab

pr otQehiizEd Myl aRgtals i Sé’"% PRl (EPULAS- 50I\YB°/M §he DERO-
11. 3ak

TR SERSIR ST £ (ST SR v
[ 3. 2cetatoc 8%, \A-pthyleyyi racrgaie] $7%,; hydroxyethyl acrylate, 4.9%; and

o BB eGS0 s Bl R oo™

above procedure gives the title conpound (38 ng). M
m s[Oﬂ?Eh3 3 (Aomyiy . polymers suitable for use in embodlments of the patch

| - (4=

{5 Gesinb TRy bAMAOUBL I f*of HofRsst-RER! Slfihds or

d] pyethmi dia- Bolym}aqzsherwlcyoss-hn[(ad (- hkpowoxyethioys ) tphpmylde the
92 - i h

v AR 'y ARG Bl 75, B9t

557a<31e(sMeH)avmg a glass ftransition temperature (T) less than -10 °C, more

o[ 3pr (Aﬁé)‘ Pg}ﬁ’ﬁau%?zgfbﬁﬂ%r@[%f %‘J “Ey?(f’o(%{ l )|'§ (8%%@ rwelght

(Scdsfethe ydcodaeHdhesive, expressed as weight average (MW) generally

ooty zoR0R 4 b VeBiabe sbRHS et 80 hghaRyaeu 800,000
( Z%W&erhﬁtl\@@@m(ﬂ)@ 0U0)to|1SOd'ﬂ)€@U(Bﬂlo’itto 5ﬁ¥cro?>§fhnkmg reactions.
tion mxture |sM§\élowe to C d washed w

th
et gpor gt ABREG i MPeRPEN So bRt PaRAE1h ek Brolved i

gavife aft SFpdafer@hbiisigl i d. Di ssol ution in CHCl12 and
chr omat ography on silica gel eluting wth hexane/ Et QAc

eL%B?{i,lm or ol SPediG sMParimSNs. R PAR -ashesiye ispyevidesl by @ PIB

3 dadHeBie BdHpOSGE aAnVBiidHe enHddin&d | PIB( é8MpBBiionsT &y be
material in _ethanol is treated with a solution

of @pised Oéi%(b?Bi’/BIQSS'['90'20‘1']366’?@%'3@8@6@%%% dackifiergesins,
”Q ar%t ﬁ@stlﬁﬂiﬂd o ARl &Zm%hor%ﬂhémﬂ' %llléd’heeé&%f?/'e can
(20 . Concentration in vacuo, | owed by dilution
Wi tEHS ergednd washing with vvater gl ves
6- chl or o- 4- (8- oxa- 3- azabi cycl o[ 3. 2.
I'] qob74 Y1 ) - As (digiussdty dbéve2 thdyds@hro?- (9. dddervoir 3 of Flg 1 or
pyrazol o[ 3, 4- dt]ﬁ yrinidine, after drying wth My SO4,
a ViHgt @) PhAPRIEN (AP gpscripgdnferein may. e ?wmd USIHg polymerlc
rrat t

" P, Bnibh thop 31 T Aol GP 160 R LPssblSa compopents. i
( 0 quec@c embpxzimem;s )a rﬁqwom@scgn(qnmgtedmer@wynclm an amount
t et I n

(7 o AP TR AR AR, B PRLiR g igBRe e i for
at abpeCifday. 186 ene sugkyembodimentathe drisg iic fergatyl. In other such

22;%"%5?‘3*1“% %hﬁ%ﬂ%{ grtn %%f %nYa%ﬁ/l Akt agsfog)&a?ﬁple one or

1- (m@taramytﬂerdaml—l-qayﬁeatanﬂ \dfgntadibl-eynifertainid] Sufentanil, trefentanil

1 SPEUEURL s e il dRfthensE o B Rudl ef@@VOﬁrgcow"%smPsOOS

in t6H2611t21 ?ﬂﬁwgﬁd:mz ofsthacdmgj skt ds GBoGIBO N9 atedid 1850 mg/cm? of

(5t u”%?% P SBAREH Ba G Piapoit " dopide” of e o o

rmol) as a solution in CH2C12 (5 nlL) is added. Aq.

wor kup and silica gel chrog&at ogr aphy (hexane/ Et QAc)

gi ves 1-

(4-(4-(8-o0xa-3-azabicycl o[ 3.2.1]octan-3-yl)-1-(tetrahy
dr o- 2H pyran- 2-yl ) - 1H pyrazol of 3, 4-

d] pyri m di n-6-yl ) phenyl)-3-(pyridin-3-yl)urea as a
colorless solid (227 ng). This material (200 ng) in

di oxane (5 nL) and water (1.5 nL) was treated with 4
drops of 12N HC . After heatl ng at GOC for 4h and

N~



was followed by LCMS (ES-API, Pos scan): 3h 32%

product 68% SM 4. 5h 50% product 50% SM 6h 60% pr oduct
W00 88220Ph 98. 7% product 1.3% SM After 12 hr PEEUS2008/080029

reaction m xture was a clear, yellow solution. [00214]

(1, 4oddit @Bt EPOIPhG/PATERr @erl@u) ehduRgedis tﬁéedrg? |§ﬁ\8tﬂg-base

of above solution) was cooled in an ice
t ri OrMyPlafAnRY 4wherein fentar Hanbl a (@ss form ord ds @hﬁf@b/ed or
Whe nt

4“‘%‘5%}5?%"@?2‘%%“ BRI LR RS e digspiveat
synt hesj zed by net hod of WO 02/ 066482) was added as a
sol i0478ker 115 pﬁﬁ'ﬁulawﬁemﬁmrﬁ%u the epgigrialifofraing dhe eepervpir of
12.% p@tchaé&o?d?ﬁ@ it el FFé&eF\! d8sdriptidr h§s dau%bl[]'m%fg} 'fhe drug of

After stirring tota mn, water

ad dRRPUA b tvn%» m abeyt A avtyo Pft mee@talméyraakeorm@snm rse:ch as
el abdu% gtabdﬁ@ﬁﬁrvvt‘ffosgpaﬁ@r)\atn}e{}g ?E\pte/or&;’%dﬁb wt% of

and air over ouse vacuum o ave
danﬁbed@llabpqlwaer ormpesiicnet! The tﬁeewonrrutmee\chnea paton amd)escnbed

?I?Bh%égﬁ Q\?th Sl (}ngﬁls@re\é%é%q]eo&g# geg(ﬂ\ﬁ?t 33ikns of

4. 53wt - CBZ-VD)mnH-(Qﬁﬂ‘élz 6125 8yd); ciluply rasnablouttect)) SG’DBLrallsnl MQ125-
- 6.
Qa9 g B A BB B B2 0B SR or ot

2 40.8-1t2 mhd(mmpy)m migj sch &8s abolad.dehy del (00R23:0.028mm). In

gogssoﬁn%gdé'hgr%gﬂg ?%Z dg{gelﬁxf @@@gzab{h@dﬁafg]form wherein the
8- caoareaalatz)anngayelra{e’iwﬁr a]r@etmmhwrfdcfdnwnydef asdut 0.5 wt%

9.5 d absol ut th
(198 oyt Br 80y B Ffaloalimat hofRenian auh anoppadl wo t

Wi tébduhnsavt%t @mﬁémaamy abb@\" D At FEBE U 123 Wt%h; BRELOG 4 Wi%
produce a clear, colorless solution, The m xture was

st |tPr u{,ﬂchytcﬁjgf ywedwg)al polymer composition. One way of determining
4, Gsdﬂjdﬂm/ ef ﬂ’me]dr(lé irf é&f@sﬁle'@ 8y @a@rg;erﬁaﬁlxydrﬁg ilé?e'?\)’dnaiéyers
oIo[3 ?H yrimdi ne . as a sol

ovedt differe ﬁfumﬁon%at'm%oal banhmg ma&r\eawev@cst@rm the cast
HP ty

| déﬁ?tléplé’l‘gg&b;d@ﬁ?n '?@théragﬁékcﬁe? é rZ@cp Fifnd LAH determining the
bi shPgatmnae 37 drug piyeial. off sryztaly eppe -aftey A pyonthi disterage at a
car % d ter
oA S ESeeRUidH. Bl Mo GhleatiOn borP ERTEEMeldprl o T the
f | sokubilitnbed of \the:érum in thee triaémoadHes®eniThe d’deeemmk@‘ ongstals or

wa hanpol, ( n) a hexane
thzjrb%%rl egh H tté}'a{?ﬁtw rP‘ﬁ&ﬁ%&%ﬁ%ﬂﬁ%’# f."groﬁc %l%r éé{vé -ray
21. d&‘fragthr%%ysm‘ 6- chl oro- 1- (1, 4-di oxaspi ro]
4. 5] dec- 8-yl ) - 4- (8- oxa- 3-aza-bi cycl o 3. 2 1]oct-3-yl)-1
Ie_tﬁ ol FE)SE@% Jz%f'@db fn3o Hgll%ldgc?j Elé %' z'at%ﬁ as descnbéd herein may
4, (bpdondﬂlyopontmm( Bdditidhalx aerspomenitet. ﬁwees,Saddﬁlvééﬂpv&mtlon
Lo PYAA e 859, b0 Hadfipr, 4 ackivng sgens
( S-pigraer@s aLaFrmrs;ycﬂeﬁ[ ﬁllé}s,l]aodbxlaamk) géﬂingyé@émé obagti4trithnts,
]p)(/rlmd { ‘9 d10§%a [00217] Atoﬁal of

gocgong fictors an other “malerfals "as are” generally known to the

6 mlmlnedermbi (alf. brehided 15| Suehdmbaiedar- 8re)’bl)esént( BeI@Waséiuﬁatlon
zabi c%cl 0 1] oct-3-yl)-1H pyrazol o[ 3, 4-d] pyri m dne

wa$OBBTH 86"?&8&?T%V?rg of 8-oxa- 3-
aza- bi cycl o[ 3. 2. 1] oct ane hydrochl ori de salt consuned.
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C[-'UW?N rat 'Ipﬂeﬁféderpefrﬁgétﬁﬁrderﬁﬁa%%&sr §ar9%\éeus7efl§4fog increasing
(90 59 of desired amne. Step 7 [00227]
4-[ me(%rm%rm@aawa/ ®ithe drug @ druag tcachievg delivery at therapeytically
fl U@ﬁébtl%h‘étek 15ieH ?Eﬁn&[tron enhancer. can, be ap hed to the skin by
3,4-d] pyrimdin-6-y Ey amne(S P
pr eRf Qétmrép)r\mcu@e@ e‘dlth ithe) dBigy fproexarormle by mqmrraoratbon in
mL t

rfh\%aurggelggfé d%%&ntda?é& gWh% %ﬂ&ﬁ’l@ hﬁ@%ﬂ%&%ﬁﬂgfrtj{) ensntah{:e the
( 7. Bermeabiliy of thgp skinsfor onengr @Sl drOgﬁ oniotheralsioladidally active

(oL bR, O Bofl e e ST Pl BARLS: e

r oodesmed'pén@t or ehiolagicallyi quibte afjebthat reeastei adeqnaté udeachieve

MeOH to f th t h |
ool LS Pl st e B et g Pors bR e pBaRhAe - gbout
r et 2md 26rent?) mihdlfthit BwayEbe”ﬂarge(rﬁl%n@ndseﬁm p%r’fmeﬁtlon enhancers

t t t t t
SR R bR o & Sk LACR s 850 goup
gl yieoludinglglgéryilhonesleatts) eflycatyl oiG-lalife CSRBh mono-oleate,
sol l.1t| on turned [ néo a clear, éﬁelfl ow sol uti on.

Sti 9547y HroleIBnPRe iRSBFORY Y TiR-i Tl arviPripssyifagtanican be

whi gdedt ihtRe BRflcunBBRAYSItD. 1 RﬂB@Q&% s@hd“seté! tﬁé%ta%érhpésltron of
retention tinme of 2.032 mn (88%. g runs

wer BeIERYV A IRYERd FXRERSON PRIEISSHER @ehams mawctrae@ut are not
i ntlﬁnrﬁé’éptd)%fty%fd e§%F§" oP%Tdo'hBB ‘ﬂﬁucﬁnd ‘ét)%ghr‘{“ gtﬁbh a? capric,

nmet hyl ene chloride (400 nL), and washed
x 1<tﬁpryh<_=) dagieced crtprphaedrs ndattyl Ggidriesteranef tlmrbjder educrose,

t
A
urie heazeatealaurgthi caetoxylid acidaladethi4; hlanethipl earboxylic acid;

o gghos 5 8B Esputataf it Byt qisats: bipron s -

thymynsldaylpyrsamobmps 4Nﬂb]ctyy-2+pyrrdlmmr€e ylaiuraphmbwdpromc acid;
t t
ST beass, sl -4 RlnrEPUhe, iAoty Smstpy- |

Neahuﬂamrdmtmybmme @nbttﬁnoldmrrgaMZE/a)n Pesigired enbanderdingludk, but

deS| red 3roﬂ%ﬂptd Iauryl pyrog uatama ﬁ_F% %I)gcery(@monolaurate (GML),
{4 giwce(rw rhemoelpwl@ter lgqfceryﬂmdrtocépr@& o feedyl ahahbSa¥ateo(GMO),

S U NS, SARe B ety BRleS: (Iaeteing. Jayreth-d, and

[ Owﬁianﬁnﬂhdlbwfa% Qiddﬂtror“rﬁ] BRhSIBY b atipdHie p@ﬁhé’atféhr@ﬁ\%hcers
ester i n tetrahydrofuran

tride hQP%ﬁ‘ﬁbﬁ@ (fer %‘aﬁﬂe wils ¥-Sealald Nesh 5F5éﬁ8§geﬁ1%43 468;
(47 88p 686; 1hdBBbA, 578f HS\fve\trérr ﬁﬁcéﬁdW'éﬁﬁ:od ﬁrﬁ’;‘bé@%atton

slurry with treated with ethyl ene gl ycol
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carbonate solution (3 nL)?4The triphasic m xture was
heated in the microwave for 20 mnutes at 120 C. After
cooling, the mxture was diluted with water and
extracted with ethyl acetate. The organic extracts
were washed with saturated aqueous sodi um chl ori de
solution, dried over anhydrous magnesi um sul f at e,
flltered and concentrated to dryness under reduced



[00242] A m xture of
3-(6-chloro-1-(1-(2,2,2-trifluoroethyl)piperidin-4-yl)
WO Ydppsaadl of PCT/US2008/080029
3,4-d] pyrimdin-4-yl)-8-oxa-3-azabicycl o[ 3. 2. 1] oct ane
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Mol a98ragd ridbslgaehveighnelat (dest 506D08L hndnfe kM afURRHS such
2 nmL 10- 20

sodi um car bonate solution ( ) was heated in a
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performance |iquid chromatography usi ng a Phenonmenex _
GerRlagticizel, Mherein ohenrplyBielint, abeinPrRP’a ofr g datal adhesive
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trifluoroethyl)piperidin-4-yl)-1H pyrazol o[ 3, 4-d] pyrim
idm6-yl)aniline (47 ng, 0,097 mmol) in
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(0.123 nmL), followed by triphosgene (14 ng, 0.048

mol ). After the passage of five m nutes,

cycl opropylam ne (0.14 nlL) was added. The m xture was
concentrated to dryness under reduced pressure. The
resultant residue was purified via reverse-phase high
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azabi cycl o[ 3. 2. 1] oct - 3-yl )~ 1prr azol of
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[00276] Nucl eophil e added to isocyanate:
4-am nopyridine (141 ng) Yield: 24 ny, 55 % M5 ( ES+)
W@ 3®9A52hA4 + PCT/US2008/080029
H) +l -{4-[1-isopropyl -4-(8-oxa-3-azabi cycl o[ 3.2.1] oct-3
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3- oxa- 8-azabi cycl o[ 3. 2. 1] octane ("i socyanate")
m xture. After being left overnight at room
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2 (dtugrwitharp e wkiheagiNeation die, "EbncBntR&tiofnGf fheYHr‘%Jﬁdm thé drug

my, 3 1 %M (ES+) - 568.2 (M+ H)+ 2-hydroxyet

{ 4-Tpaeryaln.pg.t eél'i%bl cycl o[ 3.2.1] oct-8-yl)-1-(2, 2, 2-

trifluoroethyl)-1Hpyrazol of

3, 40089qyr i mi M hbembdbhrrny b Gﬁéllbt@ﬂ‘ﬁécﬁ‘ntlhg&?so§ﬁ\alge31a after one
Nucl eg§h| | e added to isocyanate: et h%/hene ol

eproxmgnt. Aee ald (.69 us)gq\)@aéqi_fgh)a as:;gegmaznqq\,pqth% skin for
3 {a4d:£y4rs(r3m@¥éd SnazaRishysda 2 a}ypiké@fa thé~skin, pherbrafy 674 new

rifluoroethyl)- pyrazol o

d] peqatigndi Frereexem%@m thesb ﬁ.cmugﬂeyey has eeached a therapeutic

0 d
[ g%’\n%z%tg??%t?ﬁgﬂ@gdl@ bR 9&81 @gallr)r/rsmﬂﬁf% ?ncf’ r%,qajaced with g fresh
febat thesemd f the ad jristration period to provide rellef from chronic
g%g{ %%i&é%l?ﬁ%%%)( M Qgé&_) a?hd{tﬁe L\éw(p?ét&?(ge no?%ﬁgcl%/oc to the
t r iskinusinsdtahgdysiyl I-Qrpme:aszéﬂrla[pmng tihpyweriwddisninGigyificpmtengmall

} Ldé ﬁ}an %8%@%8%;%? h gﬁR rﬂrﬁ%m;%d QF d%)&)g?éts AC f}é‘ ?;it)réylglngl g more

ny pr&dictébleanakesic restlbh4 AR s{elsidy st@te the absorption of the drug from

-( gﬁ%ﬂélq g?ticﬁ !gtp ARg 1 éﬁ’%P%H%@B% e? lg\{% %’\ezsyls]temlc curcxlazlon and

3,4-d] pyri mdin-6-yl]phenyl }urea] 00311] Nucl eophil e
added to isocyanate: 2 M nethylam ne solution in
tetrahydrofuran (excess) Yield: 29 ng, 85 % M5 (ESt) :
462.2 (M + H)+ 28

| - [ 4- (4- et hyl pi perazin-1-yl)phenyl]-3-{4-[4-(3-o0xa- 8-
azabicycl o[ 3.2.1]oct-8-yl)-1-(2, 2, 2-
trifluoroethyl)-1H pyrazol o[ 3, 4-d] pyri m di n-6-yl ] pheny
| Jurea*TFA [ 00312] Nucl eophil e added to isocyanate:

4- (4- et hyl pi perazin-1-yl)aniline (57 ng, 0.30 mol)
Yield: 34 ng, 62 %I\/S(ES+) o 622 (M+ |—|)+

7o~ o ~~



[ 00329] Nucl eophil e added to isocyanate:

cycl opropylamne (104 nmL, 1.5 mmol) Yield: 43 ng, 56 %
wd)/ﬁm@/ﬁ&z)m: 508.3 (M + H)+ PCT/US2008/080029

-(4-{Il-[ 2-nmet hoxy- 1- (et hoxynet hy] ) et hyl ] - 4- ( 8- oxa- 3-

az ahtédl@édi’btﬁrﬁoﬂﬂt@%s@uéﬂ' dm%'ﬂmﬁ' iRaR Br[ewous patch applic tlon site

34dpyr|md|n } phenyl pyri d yureapl'p

330PHlichle8ptate éh%tdﬂt?éﬁt@'tisl@@%@a%% of 4’h9rﬁn¥d9y¢l‘ ugi Wéh'n an

(14acé%tab1e5ar{§@|) Yield: 48 ny, 48 % M5 (ES+) : 545.3

(4- [ 2- met hoxy %methox ynet hy] ) et hyl ] - 4- ( 8- oxa- 3-
azamogﬁ%l o[ 3.7 qqt}b%v(e egapﬁqupgppgi%\{ebptore rapidly, the health care
NEpyr ﬂw@dih@ntﬁhéﬂ/ btﬁ’&%@’tb)apﬁ ROHe! tgaltéh & WuMibRAD ks initially
%31] Nucl eophi | ded to | socy
3 aﬁ*i‘ Hafsrona day (- f4?bﬁ’gt 241heurﬁtrma)ntam@4 smallen nagbeBof patches
IMS 615%1”3 skl?5é% &eé%ng o’FDoy one p?tch not(hye n%lt"h )W'B telﬁ) acment daily
8- o&a abazb@vafyaﬂ@pgrsz 1] oct 3-
yl)-1H pyrazol o[ 3, 4-d] pyri m di n-6-yl } phenyl ) urea
[ O0f@d3h) Nucl gpRdi! enafded the dn§8(y PAL&ivefed it StasYbefzn found

eth Iamne solution in"tetrah uran (excess
40 t adipag pgsmesencentptign of (emtanmpﬁrbetween about 0.02 to about

- gf,? grtgglttg A Mg;&@ep@m&vt‘% et Withih~ thid 82058 £ blood
So,ufplaﬂsrp? mpng@tttahen wf petwneepiabost 0.3-tp |a|beuta”z gg/rdl nyhypbe tayyeted.
o BRI RREL, SRRl BeAdE ol it YRS yoton

( 10®/eﬂrgttm@ i 8esimatllg .ovpOORBd fluctuatior \becaesep bhaembi Consistent

ur r e but - (,8- oxa- 3-.
R AT IR Lovel CTihes gudter 1R b PR in. crug
yl )eolieleptyatmoh dﬁe?bléed] pyri m din-6-
yI ) phenyl ) urei do) phenyl ) pi per azi ne- 1- car boxyl ate was

| ni. d then treate
k@ i f : Bog\ég‘ge? ?‘rgpggbg&%"%%ﬁﬂgg%ﬁ‘eHSWEQO%{fga&%Jﬁm&‘”yl
Waspal@mtcbfd'm@methb@manemambr( l2Ghih smallgrsiusluatibher drug

r s congent at ed und duced ressure
pur |O$C§'dt¥%§nu' udl® B P"@vgtage E‘ '€ a(tlgeptpomugbgay patch
- (régihens2-soelh ey Yferl example, 3- day patch and administration regimen.

rre‘t hothet hé?bpfﬁi[ré L ad;])%g oﬁmeﬁﬁgdagfl § n?tlnggrgttgn %s %ggcrlbed
6- we}r@hqmwmes%a(léwer eméezwkelextxphaﬂ artlsrt@a?dyTﬁéte Cmin, and a

Yiel d:. 39 %?gv ES+) : 628
H) Smglier F(WGZ‘C& 8N w@&@. %m%ta%rttﬁswtqitsﬁe@tyts pchieyed by a

{ | -rhatinel paxehr ghd administration regimen for delivery of the same dru Ina
(et hoxymst hyl ) et h%/ ] "S- oxa- 3-azabi cycl ol S. | . aI g

y| )SPERifipembogirgent. the| prepenti disiossurs |p}q>1n:ta$ya patceaand method of
[ Ogﬁﬂﬁ}eﬁ‘acﬁhéﬂt Al a‘éhleve Iower Tn%le dosg Crx hlgtlerfteady state

(8- oxa- 3-azabi cycl o[ 3.

di rketih @ogpa Gpalep dyteyerm lwwazol @3 amddq:,ﬂy ot stedidy-Batel than
g UBE by E sl petort Al rac-tly 81 60 R HERK BB 0 Fyren.

a solution of isocyanatonethyl benzoate (0.29 g, 1.6

mdP9§93IThe ninxRarkeliamembedinentsd awatph r@td@nobed herein is a 1-

co r L,
%p%:&?]lt @gwggﬁi\s’i@s%@&@ a&BﬁE%‘I’ o rmcf‘?r%lg n(an " ﬁh%g%atch is

chregprtgd @dptignt envedi dle theetendl of42(1 3nquts (WithcBit areplaBement)

azabicyclo[3 .2.1 Joctan-3 -yl)-

1-(1, 3-di net hoxypr opan-2-y 1)- 1H pyrazol o[ 3

, 4-d] pyri m di n-6- yl) phenél ) ur ei do) benzoate. M5 (ES+)

. 602.3 (M + H)+ [00336] suspensi on of nethyl

4-(3-(4-(4-(8-o0xa-3-azabicyclo[3.2.1]octan-3-yl)-1-

(1, 3-di net hoxypropan-2-yl)- 1H pyrazol o[ 3

, 4-d] pyri m di n-6-yl ) phenyl ) urei do) benzoate (25 ng) in

t et rahydr of uran/ met hanol /water (2:2:1, 20 nmL) was

treated with two pellets of sodium hydroxide. The

m xture was heat ed over ni ght at 60 C and then

o T 1 a




was evacuated under weak vacuum and then filled with

hydr ogen gas (balloon). This evacuation/fill cycle was
w@esobosazed three nore tines and on the final iPEF/EB10081080029

the m xture was left to stir overnight under a

hydwagesh tHd tagd ﬁéﬂbé@%m absutna. X6 % %bwﬁsfsl hé/ﬁﬂ e@bch as from
t hr ough aéJad of di_,atomaceous earth, elutin

met RRAHBI0:9 terRbout efrng/ml pagltermativaly frameapqwhgérwra@@ut:%é ng/ml

pr eéﬁéi*rtﬁetd?\eaéi éﬁphcahon with a nominal delivery rate of 100 g/h. For
4-(4-((1S,4S)-2-oxa-5-azabicycl o[ 2. 2. 1] hept an-5-y f
(2, gose. strength different from a nominal delivery rate of 100 pg/h the Crmax

L1 fanges OffehXcredHa ?é’&ré%ﬁ'&/o[b% TTENEs Nl dped: y'uk/sehé' such

ne as"a % over 2 steps)
( Es@mbedlg@gt ]th(g Kirug qq)fenl[aoﬂg45]oth!er5agqct]tanmodaﬁents the drug is an

% %&é oF éﬁ?angl' Q4éh 35 %ra&a‘ﬁ}(&l: ocln?er (% r%l%e& "ﬂ’gnén?’(l c)arf%ntanll
t r i ibfamﬂr‘delfhlyllf?ntah# piwfalztahlb[tﬁaf&ntd]\manldrﬂhel et - yrh )eartaini such

tr ea%g%me{)% 97r7| JURy amtﬂﬁg)I gé&h{%%ﬂvwﬁ? e\ﬁg’nw isina

sol basedfiorrofandris plissstyed eor (dispenggd. O. Iﬁfﬁ)thimmmbodlments the drug is
di chl or o t han eSd 1 nm). After the passage of 20

mi nTEeE yh%s OEb opri ate nucl eophile - in the case,

et hyl ene gl ycol (excess) - was added to the (1S, 4S)-

5- ([@094]-i socYraratpetiineibodiméra, 2, Ratchi d4d desadtddy herein is a

Z&Y'&@Ef%&tagyl 4:1?%53&@ h4g§§|)e) é}i@{\%ﬁléﬁ(hwiw g Steady state

Af t@,r,axsmagldg fronostesutioghto aboutmanmg/eimrcatw@out he5 to about 6

e e T e RS B R h Sy S hen rom about
r eVt ab@litas aghlghsyuer & esriamg @atdhqmeyl a@hm@ﬁauyomrﬁmhu steady

usi Phenomen X Prodj X 250 mm col u

e e CMaGOTam oau O B :ebog 99 At FomI APk 1 g about
of 85 hgdmp@wequmativel§,| fisHh @deat i Go abbGt 4 Aghf, ¥ from about 1 to
acetonitrile to_provide 2- hydroxyethyl (4- I

S, 430ub SoRg(mi. an%{b[pq;?l@sonzlozver ﬂrh’gg@erg;d%e] stréngﬂgs( the steady
1 (ﬁat% @mgxrﬂafwbé‘@%ﬁ?@ts%lle)j ac’eb'RNr'i%% ?[ based on the difference in
3, 4-d] pyri m din-6-yl } phenyl) carbanma S+)

A7@rea Mhe Hmaqybgmwpt mhaudhoembeglimgns: @@y b.mthe base form of
caraERLIC R heRGe Ilé' lﬁat eafggﬁta'nens Qfss&?gd gudispersed. In

appropriate nucel ophi e | socyanate
unl atker %{cate@mqutm@mtwﬂs%girugesﬁ remplefalypdissolved.
4-(4-((1S, 4S) - 2- oxa- 5-azabi cycl o[ 2. 2. 1] hept an-5-yl ) - 1-
(2,/8ogsjt rif!luo chhh)éls)d§ YePARr&h |
4{ d] pyrl m di E anll {ﬂ@ Zhl%h ac?g gﬁgepwwdﬁ tah(teargeted

gerﬂéfif%fﬁn@? befw@ﬂé?r@e@ad |Qaﬁd0f argivenngasecstyengtty | For example, in
5 Zcin% étrﬁﬂuﬁ ifhehe 6F fg@)cﬁ 28 7RRLAE 1réindndd] J}SQHéééWo]sé Jsfrgngth
] ] = ri uor Oet -

1H-giyii08 2/ ln[ tBe Alady pwirionbetivae® Ouly pink Gy, reagdsafraheabout 0.025

| RSB0 sei RS A28 AP P T8 Tom abguik 3 to

az aetluouyctlﬁo??ynﬂ!, dJ] bi;]iqylnatﬁlew, froin about 0.4 to about 0.8 rgjg/ml. In one
2,2 t -1 3, 4- imdin-6-
T eReR et ekt Fatahry B Bl SucH byl Bieorug
552§ -aamanadpd efifeptahidasath @36 forgexdm@e, on®lor Mvbre( BSHifentanil,
arehai o sieny, FRHERY. soneph. petan ops . e

zablcyclo[z 2. 1] hept - 5-yl ]

(2,2,2-trifluoroethyl)- 1Fprrazo]o[3 4-d] pyri mdin-6-y
I}phenyl)urea [ 00349] Nucggpphlle added to isocyanate:
(4-am nophenyl ) nmet hanol ng, 0.26 nmol) MS (ES+) :
540.2 (M + H)+

| - (6-nmorpholin-4-ylpyridin-3-yl)-3-(4-{4-[(1S, 4S)-2-0x
a- 5-azabicycl o[ 2. 2. 1] hept -5-yl ] - 1-
(2,2,2-trifluoroethyl)-1H pyrazol o[ 3, 4-d] pyri m di n-6-y
| } phenyl )urea [00350] Nucl eophil e added to isocyanate:
6 nDrphollnopyrldln 3 anine (47 nmg, 0.26 mol) M

N S



dl pyrimdi n*-yl)- -oxa-3-azabicycl o[ 3. 2. 1] octane. M5
(ES+) : 404.2 (M+ H)+ [00369] A nixture of

W@2{08/083200r 0- 1- (| - oxaspi ro[ 4. 5] decan- 8-yl ) - 1H PyT/aE208/(80029
3,4- d] pyrimdin-4-yl)-8-oxa-3-azabi cycl o[ 3. 2. 1] oct ane
(asgéedua’s ehfammeitastheROGR in Pelasy: foﬂm be TERbayl, whereln

4- am nopheny| boroni ¢ acid pinacol ester (0. g,
mofentanyhds t Bt Ralbieset farphang| jsheksskivee) pal cﬂla@ﬁraeq 0) In other
(0 &rhb8dimehtd Bk dig IstdnisteR&ligohaael (1:1, 10 ni) and

M aqueous sodi um car bonat sol ution (2 m_) was

heated ina 10-20 nL Smth process vial in the
i cl9R8le r edtddlionalhy appich s disglosed hersin,Tersignssl tegprovide a

M X§tdh We%ﬂé tdogéeéiréi’l%w\%?nm@t D?)h "’}ﬁﬁ)& A& I%?&i/lde a drug

wat er . ueous p ase was extrac
Wt e, GO (Ctnc: GoalFaadnamanbe isadhan JBaHeach as

W tl'%sém d%ﬁgoag&@ngﬁeﬁg@gg@a@hw pﬁflg@g%g%gesémaﬁ%%,

over a magnesi ate
con@refmmaibeut $%°/od® @ﬁ&(@slnm@eerum@mmnpmteﬁwdreg iFfemtanyl. In

gg?%?%ﬁé@%quﬂag}h&:@ﬁg rgé'r %p %a?oﬁggBP"?%ﬁ %I%EH%@( as, for

Pr oexagyple, i »r 2m0renof ¢ elffentanil, rcmfﬂntrg”nla lgfemtbréint remifentanil,
pyarEReBl e AR LG byt EmBAFTER e arug s n

c 0 nthertiasatfomm obfentargt; twhansin dadtanyl rie thug @ds@ f@asan®is dissolved

az a%r Cﬁ%%f%?ds 15 ofhey gmpodiments the piers sPyPEil d5PVet-4. 5

] decan- 8-yl )-1H pyrazol o[ 3, 4- d] pyri mdin-6-yl)aniline
was[0887hi ned FolvBeyiE&s pf dogkd dtréndthd thatate [dFBe] frohn 100 pg/h,

2 tﬁgﬁ%"%xgm@ besWEs Gep g SrinEBgE% RanbE FFalgd apaqrdigply. The

1 daily swmg between normallzed Cmax and Cy,in ranges from about 2 to about

O PO AR Reh oo o P Oftnch & e S /). or

rrL) altwﬁattvé@'afrem Sdut 5ttbl oy Qamgnﬁl(rﬁ%@a) nér)frorﬁ @bb@t/\s% about

of 15 RERUREENY . For dayiiksoh cace SHeebodpl Pailerpnt fora 100 uh,

CaStﬂe il Wﬁid"b/étﬁ@brﬁ‘%oﬁﬁél%ti@ | Bnd FbFARRHAE I @hges can be
(exce@ﬁ) - was added to the 6-
a

i soRepladaaeRRdingly) (sych @§rf°8ﬂ|)‘e - &S&OFG{M Spaée @ndgl3.pug/h

) lddssréydft%@{ B3T6 614 Bnlséhm&léﬁ‘t th- eYb GESIC® DTR§\NS® fentanyl
-0oxa- 3-azab IC cl tOC ane ISOC anat e"

m %fﬁjﬁée”ﬂ?iéwféﬁbﬁh%ﬂo%@@ﬂ denogdrtetsh oteﬁhﬁrsae@u state Crmax ratio
dfy&%ﬁewngﬁedérﬂﬂév%%ﬁmﬁstﬁ ﬁfth f@;hﬁ@e@f@@% S® system
pnase g (0]

purified by reverse- rmance Ilqu
chrahertdoge apthyn @Ondo d2P%endriem dhe F0534i agpfid@ericenimerval 56 the

AT B 1 AR, SLAeS, S s pUEAcESIC

aciRTRANSS systaoeofothetsairecddse giremgitdehauiditie within 80% to 125%.

yi ) LR g Togt{for igiuf uvpa"f‘%"%y?ﬁ%?vhé%f‘f%%/rf? R

4 cﬂepﬂy&nylmrdltn tfe—tyebﬁqdfmgayrhs)t IDURAGEBEC mpweqsiﬁhs@mmk to show

col []%n[ Eﬁ% @%Bpgdngﬂl@vg{f] 36? %o&e n%er@;oned pharmacormj\etlc

ac giapanéter Irgtid3Soi%thefndlv $ydtemateedes of tHef DURNGBESICPDTRANS®
aC|d to 65 % acgb%nltn | e to provide pure

i are i 0J€373- azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 1
[(5r 8r)- |

oxaspi ro[ 4. 5] dec-8-yl ] -1H pyrazol o[ 3, 4-d] pyri m di n-6-y
| } phenyl )urea. Ms (ES+) : 518.3 (M+ H+ [00371] The
foll ow ng ureas and carbardt es were made via the
addi tion of the appropriate nucelophile to the
i socyanate derived from
4- (4- (8- oxa- 3-azabi cycl o[ 3. 2. 1] oct an-
3-yl)-1-((5r, 8r)-1-oxaspiro[ 4. 5] decan- 8-yl )-1H pyrazo
o[ 3,4-d]pyrimdin-6-yl)aniline, in accordance with the
general procedure described for



[00392] A m xture of
3-(6-chl oro-1-ethyl-1H pyrazol o[ 3, 4-d] pyri m di n-4-yl) -
W@2@2a5204 azabi cycl o[ 3. 2. 1] octane (80 ng, 0. 27PCmMDE)008/080029

3- hydr oxyphenyl boronic acid (56 ng, 0.41 mmol), and
tet [edagg(tri phenyd ﬁbm&\ehIdeﬁ\)éaﬁlr!at%dwm&hgirﬁfthmuéﬁ,@ (i.e., the
(1:1 M aqueous

n tol uene/ et hanol
sodf\@g L?a? BBY:¢Tdntidivialies @ gingle sopelpisa RiBgtecdpsenarplication of a

S bAcd bR Sént‘éhgt patéh %Q%&bﬁﬁé&”ﬁ&%nﬁ AR r%ﬁ & YorPBBout 15 to
hour at 120 C. e cooled m xture was aci d ?I eé)vvltﬁ

c on8RPH 20Ny BiohI asrTTam abpdt 3hie aheatt 166ﬂ@éﬁmt aftercthe daily
t
0 gppiRassn Y4 %n&@%ﬁ%n%@gé bg %tﬁper%th%?d&%rﬂé‘?e qf 100

was purified via reverse-p r mance
chr Befht odioaphyransergah fﬁ'hféniirref@éncpr@d@gyarm Aufix 125@ been

Zm( 8&hHAE i R E\)f?énrt‘y(gee Sathyan, et al “Evaluation of the

- oxa- 3- azaglcyc
I]ob'PEGUIyEBl)mQQ-LqﬁyW\@zUBO%dErmaU]fmtamyh shisterés fpliduihgeihgle and

[<re ppiefndy Kfent Madea) Reseaieh and QBepcrlfa) 206T

é]od)éQB 2096).- Bot Wcmw{)@eﬂer liplpsrr doseditredgthSe ienste2®) state
00888l Aol 4 sy popions dpdna Al 1o 28y 1y some

8 oxmhaemlaadaMentsc thﬂ &ug.nayobé¢ aBetacPO INGert8indUcATEMbadiments,

doyl bor.oni c, ac
*et (b B e hdres oot Famdi ¥arPie iy 38 ing bageyform and
ol is%issdivédlovedigiersdtrnah dthed embodimer®dhe d\t‘héqge&ﬂﬁpletely
sodi.um caybonate solution ( 1 nL) was heated in
Sni ¥R % ess vial in the mcrowave reactor for one
hour at 120 C. The cooled m xture was acidified wth

confoeasy at ed Imystnee hérabodimaaisgd anshtthess CASEENHT Heféln is a
The crude residue

dr ess der rg%uced [essure.
wasT AT deYRaY] GRich EhBHRGE RPEMAIEEd FiaRRIe) Capifer the
chrmgtﬁw@byam@n@ o E&@nm?@ffngg 'or?;)’m@m%m}‘ %&5& from
i
oxaa%o%iétsv @PEWO@Q ﬂgfm'tm/htyz opfa termt'wy 50D @ put 20 to about 55
v i mg/ﬁhl(ﬁ@/h)l\/@r G‘r%%ﬂabout?f!@ to? aﬁ%t+5d")n§/mlgm /). .On adminjstgation
-cyclo 4-11-met hyl - 4 oxa- g |cyco'§5
1]@/@[ _sgmy's] gatglp.tas Wﬁgﬂ}gdduegelm may provide a steady state drug flux of
d] péﬂdutqul B a%bM i@b&)@éﬂwwf §ien@3ClBRs. 75 182800 14 09834h): or

To a cl ou t1on of
2, 4rago tabpétﬁl & @bwra HElem v sorcalteradtivetyyfdem (abolit ¢.5 t6.dbout 5

RGNS A SO0 e SOREHEHS Sl v

by reteiseetiginabierascording td_jhis Thselosos ramgebfadrh abast Ohletv about
RS AU e R AT 8, s

undaato abediti 256l pphe o5 from, atmatl5 td ebowtsioduey/ Ma slotirss! eteee@ state

OB el ehe by e o (25 354 25 gy B BB 7€ g 100

| ] aerrarenchy 28 el doselstréfigthd. dn sdnfe BUEBH embbapndhitst MEedrug
was cogc\?& at ed under re ced ressure and the

r edPABE WEBIENYE i ‘P.Ceeéi‘aﬂys% 'E]‘ef‘ fSadlle dmedtiR BigrRassyform
( mﬁfh‘@ﬂ@dﬂl C\hh@feﬁf fehtgnyl 8 nﬁrafgéséefoan(ﬁrd is Ccijlssolvedlcar déspersed
chl or pyrazol o ] pyrimdin-4-y

a- énag‘%regﬁegﬁ%@thﬂqsegm miNgiepEdisgolvedr80. 0, * 281. 9
(M+ H)+ [00395] A m xture of

3-(6-chl oro-1-nethyl - 1H pyrazol o[ 3, 4-d] pyri m di n-4-yl)

- 8- oxa- 3-azabicyclo[3.2.1]octane (0.40 g, 1.4 mml),

4- ammophenyl boroni ¢ acid gl nacol ester (0.47 g, 2.1

nol ), and tetrakis(triph ﬁyl phosphi ne) pal | adi um( 0)

(0.16 g, 10 mol % intoluene/ethanol (1:1, 7 nL) and 2
M aqueous sodi um car bonate sol ution (2 m_) was heat ed
ina 10-20 nL Smth process vial in the m crowave
reactor for one hour at 120 C. The cool ed mi xture was
partitioned between ethyl acetate and water. The

aqueous phase was extract ed three t| mes W|th et hyl

o oy o o



gradient elution of 5 % acetonitrile/95 %of 0.1 %
aqueous trifluoroacetic acid to 100 % acetonitrile to

W@ e@9iosx04 PCT/US2008/080029
| -{4-[I|-benzyl - 4- (8- oxa- 3-azabi cycl 0[ 3. 2. 1]oct-3-yl)-1
H pyooaoe] 0[ 3, 4- d]hyadifidet %ﬁ%oﬂ‘&@h@nylp}afc% B R&Rin is a
M5 ( ES+ 470.0 (M + H)+[00413] The follow ng ureas
andrg k iestanyt patsl gxhibitingt s eorpRlized steasly stale Cmin ranging
aPPIOAT bBAR_ BuBCLARN |6 tng/rf(augﬁgihzogmﬁ%%ears&to% BPhdout 55

derived from 4- § benzy
az ahg/Bjamagh)ser ja t@f@?hYﬁl)B fyarm abpHipi tr ab@jt 3A04ngliniynd/imi, @ from

R ot T SFAAPNE AL AR shut s
- {40Q cm%ewzgx las b8t bicealBut 40 cm?; or from about 5 to about 38 cm?; or

2 aQrer%dv% f} op} %8@?4 7 38 bt 8 LAZCbPkEm a80RM ' Sl 35

{¢m I Obeadryinistrai @ oxer- sihrazrabamysodfd[\é athaolhoof febtarly) pribsent

oot 155 Bty 20 it BHE AP B BRI w3y gentralty SRribit

et hsteady states dlugtfluxrofiabotied.n abdr jod/(whith); (suth rs)abdBt 1 to about

| W8 Ry Ao 1 bhaost B uicetil spaut2 810 2bod 5 gllom ™y
H- Wfrﬁﬂrﬁ'éﬂo&t 4- toCatyit i308 FQ/(@TIGT Ino?)%ni%]su&h ealmbodrl]mlents the
urea* ucl eop

yI ] } ridi n 4-y
4G RR b6 iRy IR Y SPGB0 tiRtrugge n the base
Sogwgm?él& Léhﬁ?)ﬁ@[ mvh@:‘éfrﬁ\‘éfﬁérﬁﬁ U§ aR 4 $aBt)foMP 4FeSHY dissolved or
{ 4-Jisrqraed-- Huather Qm%@lmatsshﬁsmlw@m@[ezelzd@p@wd3 yl)
-1H pyrazol o[ 3, 4- d] pyri m di n-6-yl ] phenyl } car bamat e

[ OQQWM] In yet additional embod|ments a patch as disclosed herein is 1-
oxa- 3- azabi aclo 2.1] oct an- 3- yl)-1-tert-buty

1‘1@yp§?|“£?ﬂ¥| Bptghhe eﬂiy‘?fﬁrfﬁﬂﬁaﬁylsmyqi yaaIner datygpproximates, for

pr e&é\hﬁﬂeffrp%‘ manner that is bioequivalent to, the 3-day DURAGESIC®
3-(l-tert- but‘y -(4-ni trophenyl) - 1prrazo|§_[r
3, OHRAVEI rhvaiem. 4nyane. gichxemBocicngpt, dpth diess@rfadeoenearand the

\é\{”etggkt tQ{) ?%SW gigy WaltéH 2t PeddBd SBRVES S8R SEH) patch.  For

4 [ezpca(lwl@xlasgcraa_raemb@gmezﬂt .3he 1idaymatdh giay-have a skin-contacting
I

(%rjag ﬁg%‘; g %U%;@S l%h@%{ a#):ﬁbpgf %ﬂ?‘ﬂ é) [cﬁ a‘hemé?.\//él&”bc}' t0 0.77,

qu?_fcqm iabbubp gétthya. ?@'tﬂiaizjfmee \Batayr pﬂiblace‘kzﬂdhmnally in such an

Y B B RSEL 951 BT sy B 80t 025

tr :te:(hyﬁ,asruﬂe dsoabde 0.dawt DGN ori AtamativieR04BdYt A\5 that of the
u 0

Zo(’25?%0'6%%9"3"‘9&2'86!‘8;}’(:%[ Batsh1)lg&agh %‘Cﬁ)ﬂmﬁode'aﬁ?t g patch

- Ihipy inaiuake &f palyatryidteyentahginfatx yl ) ani | i ne (65 ng,
O 17 mol) in a mxture of dichloronethane (2 nL) and

(2o fP A0 ookt 4S5 FBATH i ophBEE Rramgunt o

1 rfentanyif dedivertedebypasbagedayf pdtohmvauiaes, d|§dﬁﬁered that the 1-day

Coebet 2 " SHBa pcing g Pt 1156 ey 1 BgBptof the 3.2y
| S gyenat m@r@myé boédﬁswﬁ@m otk heAwddP)id 1 dlgnmét }zs’f )rre83 -day

oxaa? Z? cIo 3. 2. ctane ("isocyanate"),

Thaalhol Gimi B Siee ¢eRte Waéansocamwéae GRefealized
reduced pressure. The residue was purified by

rever se- phase hi gh performance |iquid chromatography
using a Phenonmenex Prodigy 2 1 nmx 250 mm col um,
runni ng a gradi ent el utiordof 5 % acetonitrile/95 % of
0.1 % aqueous trifluoroacetic acid to 100 %
acetonitrile to provide nethyl

{4-[1-tert-butyl -4-(8-o0xa-3-azabicyclo[3.2.1]oct-3-yl)
-1H pyrazol o[ 3, 4- dj pyri m din- 6-yl]phenyl} carbanate.
MS (ES+) : 437.2 (M + H+ [00418] The follow ng ureas
and carbanates were nade V|a the addltlon of t he

- .y . ~ A=



[ 00438]
4- (4-(2- oxa-5-azabicyclo[ 2. 2. 2] octan-5-yl)-1-(2,2,2-tr
w0 dogosnet hyl ) - 1Hpyr azol o[ 3, 4-d] pyri m di n- 6- yPQEOB10081680029
was prepared from 5-(6-(4-nitrophenyl)-1-(2, 2, 2-
tri htes0608HaYdh ad eMePBP lRliding 1158 BMfChFGrQJt; r?’eé’ér%i} 'a?éePBy the

a- 5-azabi cyc| o[ 2. 2. 2] octane accordin
us efo$g) ptrength and dividing by the number of days the patch IS to be used to

?I [ Befv@r %@d%g%@ %rct}’\@lBO&a')y Batth Ok rdrhbbzelr 4rdads dbldided by
uor o- et :}{mm yrazol of

3, 4ditjdiye 4 rbyaﬂmg/fphxeﬁyﬂémm pasxgdppei gayst Bp cB)” per mg
2 b Ripigdic Befkfy dfodn?] Of 05 ANELRS e 188y patch has a
hydr\@r@mh@ed deea [E’@@@S'QPHA) 1aft)lt:[n'l.zlp@n ugfh per day (i.e., Iarger than 5.8

o Bl B0 3y AR RIOLS ol B W 820 paen

ne T6® isrgue @véR winelthe thickaiesh bbdrgeebemeir (295 ard‘rh@ coAdining

e DS Bl YR R G5 hat TS Y Pl peten.

di chl or onet hane ( 1 m.). After the passage of 5
m n[f0483] t he Iapenopof aorenailaed engdhibased onnndrhidat dess strength,
_2 \(/z/aés/l o décf'éxgrﬁg&t[ﬁ% s%?éa%é aPéh leldtegt atp. dnro%rlezgla&sgls'tr%ng'}ﬁ) (e.g.,

5- (me(nlbrmahzgcbsmtanplméayﬂop Ho/l Belyedy tate dose stetdihipatchHhaving
pyr azol.o

3,4
d] py PPﬁ?ﬁgﬁ AER-Q 42050 JR 242 A0 ABETHRD 9. the stelivary qf 1-day worth
(" sfofeytangt, eaDcumed Hesdrding @o tRAAbMPAI Hbxd Efr@ngtﬁsembodlments
ess, under reduced pressure

ted t
?825%@&%@ r%Sr(# QOW hereindeay, a2 prgpalized @&%frﬁtput 0.2
| onei @14 @hfzwmggf geayUsensg. satoF’hses CHE PHRX rria)OQJca.\/aSZab"out o 25

mm x 250 col umm, runni ng %oadl ent .elution of 10 ¢

aceltohPP ﬁ%me?@d‘g%‘ Jrer glay (%" adg {9519 CN¥IRe5rMagk & |a¢ternat:vely
aci ghdu@ 05800, FLEHOPEL fid/h %eF Qayp(ﬁ %VHGI% to 13.5 cm? per mg).

| - (4-(4-(2-oxa-5-azabicyclof

5-y |19)01(222tr|fluoroethyl razolo[34d]p rim

i di [9938044 ) pheRyANe- gk Wﬂhﬁ'é%f )%{E@D)ng p%w@cemrea in a
H) +1 BQQfJéh%nyTthcﬁ@ck@ﬁ&id@ﬂo%@%ré@ﬂt @é’srctﬁaf’@{ R I@@J ﬁaﬂ‘i‘l@& ofa

VI a the addition of the appropriate nucel ophile to,
sotfandeatany mtwa}cmequ v éRpst tham abput 02 dwgl- 5%, o the

az abURKEEHI2® @Tﬁ@@égfénﬁarw 3ra|;|so(e1?mgl’ gysié'nll fh'aé' %Bgﬁtt ¥ lgiem?,
1H pyrazol o[ 3, 4-d] pyri mdi'n

accldwg\fﬂfewwhaﬁetfwdgféﬁbfoalblqﬂquwe@ce t@é&iﬁA@éSIG ODTRANS®

th a f
Q”g)a{aaﬁ ( géz“a d%g?/% 8)[55&13 %n]é dmg én d_aiy (pixtcg ig_more, {han just
r oet/Byhat- afHhpa-dano palcB, de. d]mwe |thnam|0n3 mg/cm?. Therefore, in one

NN i i T ——

i flarea oetdbpuy 01Mptpr 83oing[cm?, such as about 0.16 to 0.25 mg/cm?, or

LSO SR T (1o

m) M5 (ES+) : 493.3 (M+ H)+
| - ([20105]( 2- oXhe Hadimbifeyshalle? a?ncﬁ.l}lt)otdmlgfbn wlpatch &1t @xdRcing

] b raslngl BXlq) st RULAI sl offer ekantagies, &y aerusigo o

) p heterring |drugaablﬁ'eA InGovdrabodineheoipd it dayaddadyit gatch according

nat e; 0X |I|ne 4

o AL Bl et adsbfRr L IeREP Wb e e e pigas pough to 8
11 3 (M+ H+ tert-butyl
9-(6- (4 (3- nethylureldo)p yI) 1-(2,2,2-trifluoroethy
)-1H pyrazol o[ 3, 4-
d] pyri m di n-4-yl)-3-oxa- 7,9 di azabi cycl o[ 3. 3. 1] nonane-
7-carboxyl ate [00443] tert-butyl
9-(6-(4-am nophenyl )-1-(2,2,2-trifiuoroethyl)-1H pyraz
ol o[ 3, 4- dJpyri mdin*-yrj-3-oxa-T"-di azabi cycl o
J. 1 Jnonane-y-carboxyl ate was prepared fromtertbutyl
9-(6-(4-nitrophenyl)- 1-(2,2,2-trifluoroethyl)-



solid. The solid was triturated with diethyl ether to
give a white solid that was filtered and washed wth
wale@vhy2oet her to give (54 ng) MS mz = 476. 2 RVH/H$2008/080029
[00461] The foll owi ng conpounds were synthesized using
t hemgbevéh 8¢ 6a6adUNGSof SiEdiRaR el g/ 5. 5 to 6.5 mP for a patch of 100ug/h
36) I - {4{I (1,5-dioxaspiro[5 undec- 9- F a- 3-
azabepa q)(fsge %”%[‘Pg?:t Lnsteym of qulggg |V6T.Ie calculated for scalmg to
3, 4du#33rfé¥1f'd&5‘s@' Sréiorhd @hewyés}ﬂ% NEAhhYBa R, [ 92516 2)n TBR.,

following reagents were used: tripropyl orthofornate
an dnqrn‘@hz?q (0] Hmtentwwmlsﬁh%@tq gpntent divided by the dose

| - {érérlgﬂg} 1s?’ag%l cygwt 1)@8 ggﬁélgégklﬁ&{ 3s VI8 Moy, or

yI ) alterpgtivelyz 6145B3 tay- fiﬁyrm thion- 6t yasp Faamgl] thag- rdawympaiches
ge%\%flrﬁqz]si;a—mioafgﬂ'lér g@é’ﬂ%&[ @%ﬂaledr%hﬁcé \f?ﬁ%@egéegn]llar fo the 3-day

m zDURSBE SO MPFHRANSEpar dtdrorogtparison, the 3-day DUROGESIC
] ] Zﬁig%}g%g_éfbpglh Béltcﬁméls TR R r%&bﬁ‘féﬂtgn‘wqﬁgﬁ@’ Iabout
azabityed.wp8. 2. 1] oct - 3-yl ) - 1H pyrazol o[ 3, 4-d] pyri m di n
6 yl }phenyl Jurea (Schenme 36) [00464] To a sol ution of

nﬁbtfx ch ol 2\1 éélcfn é@sé’b@é %?ér%MCJn%L S d&laﬁéd % ydr&vn&es a

pyr@asn‘ed[ anulzaﬁ])pyof ndrdg n{%- l#"'?ﬁimmVL}'lfme&Xéﬁ@Img)n i particular
N- .
ace?'{.'% fg{lglea t%\g f%‘fi\ nﬁ%iﬁég 2‘5?& éggr?%yoé R a'yzﬁa &h providing a

t r [ dmgmmp;duon @h}adgerdban Eh@mﬁom \sueh vaat Baist 384, at altepatively
BT o4t o6r BANes0er o e BB SR PR B dfe iy ' @
Und‘_%htaﬁylt paee praiding ardtifizatidnbigntahlisiaryerhdn 41901813006, tdieh as
TheBtH 1573 CHR Ay SNRTBRIMEY RoloBt ten 881 Bet D hy 'F eria such
?b%ﬁl{)ﬁ&!t?ﬁﬁ%ﬁrﬂﬁ?r&§@?ﬂg? gg?s% form of fentan)gh\év)tzereln fentanyl |s ina
a- :;:aégafgrramddfzgj@%mggg;r q;s;g)q@eqt Hl!ﬂf péﬁg(ﬂeg[bodlments (the drug is
? g%d?ﬂ;ﬂé!tbly”b@s&v@d ! hAr&eaively, 3a Rydteilides@mkl Us@3rdiiRy T Zsuch
[om@qdlmﬁetsmﬁ] dgsigneq 4o (deliyea-28- apalpe cgfcfeptanyk. syadces, for
3- yé%)fr\ ;l/é I‘é};}@ t%hfpl bé’ﬁh inélny(%f}gﬁt%éfghmt?hgxn?ggg%fgnﬂ[ trefentanil
pyrEmﬂ theilike. I\/B mz = 531.3 (M+H)
-(4-{1-[4-(2, 2- d|nethylhydra2|no)cyclohexyl] 4- (8- oxa
- 3- [@6@@7 cycl Qh?hlr%stile]t@ﬁtof% patglh is typlﬁlly mamtglned for rho Preater

yl)- E’@r azol o[ 3, 4-d] pyrim henyl
rethiﬂ)G 7] dwe@ug&ce@sb/vq\ldwsjumaltgrnﬁWyazqnﬁedm M 3 o be

52%{%[(34%%(9 él;(zzg_ qsaegagrll h% lpgf%ené cﬁclosurg 9?1‘)0th tgrat are to be
| i ?hmmedw tnﬁ:paﬂe@mdr)adprWw?_cﬂf@oP@_ (4n=omr 8, 24, 36 48 72 hours)
py e %ngpl%éérdr gliqg\ggvér i é{ﬂé@%@gxglé(fﬁﬁt’qg)g%?’gglninistration
I 3{az;s-Z (gllks)el{nsli hgr%émgalltsoﬁogt@?gy Frepdandentgrd ohestax yke ). 4A§&inpowihout
oy SRRERGHRLE & EviREEis Portepringop i ieypbt atiniep of the

r eaddpa é68dt, me enxe patehas lapplddaon tiee Mst wby and2placdd daily,

00470 fol | ow. ounds wer esj zed
Lsi i tane H3tma e el A SrealABr BBisgsd nd iy takes B fore
| -cycl opropyl -3-(4-{1-[4-(4- nethy]plpera2|n l -yl)cyclo
hexyl ] - 4- ( 8- oxa- 3-
azabi cycl o[ 3. 2. 1] oct-3-yl);:J H pyrazol o[ 3, 4-d] pyri m di n
-6-yl } phenyl )urea M5 m z 35%g6. 4 ( MtH)
1-(2-fluoroethyl)-3-(4-{I-[4-(4-nethyl pi perazin-1-yl)c
ycl ohexyl ] - 4- ( 8- oxa- 3-
azabi cycl o[ 3.2. 1]oct-3-yl)-1 H pyrazol o[ 3, 4-d] pyri m di n
-6-yl } phenyl )ureaMs mfz = 592.3 (M+H) 2- hydroxyet hyl
(4- {1- [4-(4-nethyl piperazin- |-yl)cycl ohexyl]
- 4- (8- oxa- 3-

~ A1 ~ 1 N\ D R T P A



toluene/EtOH (1:1) (2.0 nL) was added Pd(PPh3)4 (12
my) (10 nol 9%, aqueous sodi um bi carbonate sol ution

W@ 2000/082204 0. 135 nlL) and 3-pyridi ne boronic aciBCT/BE2008)80029
(0.26 Mol ). The reaction was heated in the m crowave

f or day 1l doriee® DbteddPstate o th@@ﬁbumﬂeﬂ@ﬁ ﬂp%cﬂﬂeﬁé&ect the
added wat er and then extracted three tines with Et

O gBIFSERt digFlasiyei Mgvideg Somethath of adiniidarning ant prigidginciuding

padf&fa%@ﬂﬁﬁ%ﬁal@@%fq@rﬁlﬁﬁﬂt §l§r’éhez§’s 'f@r é{)?éh‘akﬂetaﬂegﬂa\ﬁ@ @arfentanll
yel |l ow oi| 100 Priepar ation of

1< [ lofantayl sam{fenigsih. Solentanih dpbansiry a0 fise Wkesby Eppbing, o or

d
'(S'Cﬁleﬁ%ﬂgg,jhfﬂg%é@é@ BI_([; o})ég éﬂé?ﬂﬁr étms@hﬂerqryyhéll)ﬂgbﬁlﬂnﬂﬁ a new
- eP3igh tg remlaﬂetar@@)helﬁyma)tcmswum(ﬁom danlbveysua] thap the drug

| ] 0 I)%?rg’\?(ﬁf e%l ésg\ﬁﬁ%l{'\p%ﬁ%rrn dédtlc I’?I’l%eoln a sh?réeré;benod Cff time, e.g., in
Et ()BbC(LfL operday, &@merof Glﬁ)e 6voroy mesie pathtied dandre pmwzi@ld on days

(36 The m.xture

s TRNEHe AT SRR RPY! siEad it Bl b B et on he
f| | $lem &nt anblgesigh 06 I|te while still warm then

extracted three tines with Et OAc. The organics were

dri @6 ﬁpsm)rhﬁgqnfdnlet%%lg&nﬂgﬁt WF\ P%'%ﬂta%\ypgqo%elqehvered toa

and concentr
soI patienhéar avedgesd, lapdttbd patiemt rdayetrmmreea Inelatnt&by digher lisma

The [f ol | . .
T e, 8¢ T ol e PLAED BB B,
[10013@6& to]ach{e#e[thér-apegt}d estl-o([ 4angetdw{b9 bpmngaiyn such as two, three
- a zabicyclo[ 3., 2. oct-3- v|)- .
T B PAP A o AT 1 PRt P et gryinegroer to
I\/S éﬂsﬁr@ a&ﬁéraﬁe(ntwlalﬁl}' effetnié8jlasma level of fentanyl is achieved on the
azabi c%cl o[t 2. 1 oct - 3-yl

I oxa- 3- ) - 3-
pyr Ilra ﬂa)g @f\ qqﬁfpé'\‘oaf’é‘ﬁcﬂr more of the patches can be replaced, and on
3, 4d4l] thyed, il dif fﬂh@pﬁﬂch@i" @é‘l’] b}s T8mBRéd With 8@y MReetv Fatch being

485. 2 Ii(J \é£00529 1-
1- ERpplies. (\Rristigns oggmbgy@%?@duge gan be used, such as replacing

] Océrrl orik) péiclﬁ’lé'ﬁ%ﬁ"db?'dh‘e énd’/br rérHQM d@%ob%rent number of used
dpyrlmd|n6yl n-3-ylurea M5 mz

= FeaichiesH) Teoosa 0gf multlple patches |n|tlally is particularly suitable for
| - {;fatlﬂeﬁfst\gfjgggelo[\% rgﬁ' l&e_ f5 (Y 88 b 2FBRYFHSILE Fevel B Wibrance.
d] dy$in@itaproremprq phatahes Jinitiakie Bhe | graduallySedicing the fhumber of

(2/“61'&?{0%?&@{%' %l%izﬁn qurné{d yﬂ}ﬁb tq“ EEOG?&.@ ! azgf?) tf\g t@a[o% state

3, dedi pyoi deterimng whkihehematidnt3s maivieto tiveedrulySthal medical record

I47{7cf wf%e%ge%ﬁgﬂl 5%z abi cyclo[3.2.1]oct-3-yl)-3-

vi nyl - 1H pyrazol of 3, 4
d] |d9ﬂ1¢ﬁ]dm 6-91gnetienydspegt, rrepalidnircea s deferminedi7(.@, on the

O E R oL Peonrdh Py ns e, opigic ks e o

yclfe{ﬂﬁnﬁ ahd that 3he ptient Mill benefit from a blood drug level lower during

?é{:t (riﬂgsq i%yﬁa%%% 5@88 sgag? éHo@ﬂ %/ | }Basegeotnh%llsucrjgtermnatlon

- {ohl\ brettlaybddrn(aB -opioid Bata:hablapy)néd)bﬁd 2eplacement is done daily

I] ct-3-yl)-3-vinyl- 1 raz

o S6vei2% Soues e fiak b, 808 RERHJY Bied forsishverm o the slivo at 2
nmmol ) in tertbutanol : mater (1:1) (8.0 nL) was added

AD mx b (2.0 g) and net hanesul f onam de (400 ng). The
m xture was stirred overnight. To the reaction was

added 10% Na SCh sol ution d extracted three tines

with EtOAc. Organics were dried (MgSO) and filtered
of f and then concentrated in vacuo to give a white

solid 178 ng. Ms nmz = 468.2 (MH) Preparation of

| -{4-[|-ethyl-3-fornyl -4-(8-oxa-3-azabi cycl o[ 3. 2. 1] oct
-3-yl)-1Hpyrazol o[ 3, 4-

d]pyr|n1d|n 6- yl]phenyl} 3-nmet hyl urea (Schene 40)



yl ) pi peridi ne-1-carboxylate is used, substituting
aniline (10.7 mmol) for ethylam ne. (64% MS=597.3

W@ kobip322% epar at i on of et hyl PCT/US2008/080029
4- (4- (8- oxa- 3-azabi cycl o[ 3. 2. 1] oct an- 3-yl ) - 6- (4- ( 3- pyr

i di gmd: in certaln cases |t ma
yl ur ei do) phe gzo? egermln(ﬁd to be dgsnrabie t? achleve the

ri dpigadys tﬁm‘?tl rd@%n@ smewcsoyat[cwoswqo 3\dpy$cf@damw1ple for
Si ”hlf%gta ntagl%t aza yc o«%@ﬁg@%f‘Egﬁﬁfgﬁnﬂgllfﬁy%plying only one

1] opatgh-o®- gay) oe (il @lB)veshgh grasiudbinptemsg |t -be carried out and yet
1H
1) g%’r{) g\fe?%étaffécgézﬁ% gé & th% L?s'é% nagﬁ%%sts cffd?? Ha’uent

3-am nopyridi ne (10.7 rmol) for et hyl am ne. (57%
Ves=E9418] ( M+HIhe Paegstarmal deviess disdigded can be included in a kit that

|4d|( ﬁqﬁgng)ﬁe e HoRlaRs 2art 1 RGL ARG S qu), Bt B35 P¥dert or
yl upP@itihg} Phengontainer, gyd dze likd Biatpabvidesiimitdictiord oy Ithg@he® long

(S B R S8l M RB o uPP B e o ne
4- (eenf{Bed amd3eplazed with al m}s{v@pau’%h The instruction of use can include a

1] orc ﬁvg%rgp%:f%(ch aééjcégqr? %e%crn fg oe)ogve lXClZldlng instruction such as
yI )emmymg tbrree patchainitiaky |aitder¢;ﬂa¢iﬁ@CHall§UbStdpfplWﬂg1@wo patches

ngg]ﬁ'g%g)é“ e &‘@gg?tg%n a%gr_:qq?t FP{/l gnné rajn(?ter one 8ay or other

4 (élte(rﬁat@éafé@lméﬁ@l C%bo[rﬁtr@ctﬂdnoﬁ alse3-csh) alo( fclude( bMbrief
h I p| erl P

‘35&F' §Ub) Pheth§l Ydrags ghe a23epg, 4thg) posernpiai rihe- yadhgsive,

i D%Hdﬂm@@oﬁnetﬁzafnmwléﬁemﬁ‘mgﬁ ot hj sbggﬁégi ecélmsrolo?ubstance

procedure simlar to that used for the synt
et Hiyt9-depianyd apg aagnings-abi cycl o 3 . 2.
1] octan-3-yl)-6-(4-(3-ethylurei do)phenyl)-

1H pyr azmiRbds of“l\?\é’rl&é(étb@ din- 1-
yI ) pi pefidine-I-car ate i s used, substituting
1-ne I

: 6?(%)!‘“ 618q—h¥ gﬁw%@%rh@rl gg\grﬁéﬁp ?genmg'_ﬁhaacf&é%%wq/rhﬂg‘ t8%nown
4- (9ethadelagy.g sesth-a5 dhessi dpsriest dn 1Y St Ratest yﬂ’l)blllsa(dwn No.
(etmsm%éapnm bALD %”ré’r‘ucﬁzgeﬁnéﬂl drubrEVERZGRIS, $ BLP¥bbe by
m di n- ) phenyl ) ur el pi peri di ne- ar box

( sdn@weg 3@) MBWRS5d0io- wrmnmogda@@ss«emremano Ia)tmt orms&daacklng

e R

1H-qeyicezal|thé Sesiredd§ips.r thedirtug -cdntaining matrix can be formed on the

1 ARS8 SR B o 5k g v
( th»tent ot ewopate ladd evBapdforh thdtdr)g/adieapay; didrety frming the

& CRby-gorigining Mot iR dpsires tipkRsss ans. kg Sngentipdon
di n- 4-
slr Iurleindsm'hwf_m ) - 1H pyrazol o[ 3, 4-d] pyri m di n-1-yl) pi pe
ridi ne-1-carboxylate (Schenme 30) [00561] A solution of

t er{OO‘b‘ll’I]yI 4Bé18w(a¢e(é(aﬁ‘&%@x@‘-s'beama@nmdﬁirﬁéras Zor of the once-a-

3-
(ef%gx ‘2?%6%§% plper|d|n 4-yl)-1H pyrazol o 3, 4-d] pyri
m di n- 6-yl ) phenyl ) urei do) pi peri di ne- 1-carboxyl ate
(0.054 nmol ) in CH2A12 ( 1 nL) and trifluoroacetic
acid (0.2 nL) is stirred at roomtenperature for 2
hours, diluted with saturated sodi um bi carbonat e,
extracted with CH2Cl 2, wasfled with brine, dried and
concentrated. Purification by HPLC provides ethyl 4-
(4-(8-oxa-3-azabicyclo[3 .2.1
]octan-3-yl)-6-(4-(3-piperidin-4-ylureido)phenyl) -
1Hpyrazol of
3,4-d] pyrimdin-1-yl)piperidine-1-carboxylate (88% .
(HRVMS = 604. 3356 (MtH, obs.), 604.3354 (M+H




d] pyri m di n-6-yl ) phenyl)-3-(6-(4-nethyl pi per azin-
| -yl)pyridin-3-yl)urea Schene 2) [00578] A urea
wo coommsizon procedure simlar to that used for PEEUS2008/080029
synthesis of ethyl 4-(4-
(8- oxa- Bimurdlioa Ve bedady Btdfe0tidan FatdH Vs, 8:-dA-Raicigdhy! ure
i do) phenyl) - 1H pyrazol o[ 3, 4-
d] ppooit 13)di n- HG 3 phpesiadsinrdationagrhen v ateeseuﬁnufee.cbnw level at

util,i zin nmet erazin i nam ne
{ hesHY FRLe EOmBBTE e boeof "kaisB A1y an base patches
Pr emwé iURMgOB-day transdermal base patches (DUROGESIC® DTRANS®

& 8 oxa- 3- ab|c¥clo 3. ]octan-3-yl)-1-ethyl -
1H-’ﬂ5‘§ X %s Available in |ted Klngdom from Janssen-Cilag). The

d] pé(cftﬂ:éﬂdé*té*oﬁ:%—)dla%; Bhﬁ‘;ﬂ% )agﬁne(d%(tﬂe cRh st thvé@a%y%OAe%r%%bhoval

) phenyl )urea (Sche urea formation
pr oVt seplagemant W@"@ h’éﬁ‘d e dhe dasishier dhatgpatingouss effect of

(et héﬂeacf'y Cthte admlm tritlsc,m T?e actual ata f)or éh d(ag' patﬁr)mﬁsu?lée the

oxa-'3-azabi cyc oct an
i do?;q@wéﬁgt!)osmhpynazﬁl%[%am FIG
d] pyri m di n-1-yl) pi peri di ne- 1- carboxylate i s used,
ut i flopg44)9 4- Re écmmmh@émﬂ)rﬁtfe&éxmun'cb%m 5418 after a

aniline conponent. (23% Ms= Pr eparati on
of 3-day administration of a single Transdermal DTRANS® fentanyl 100 ng/h

1H§rﬁa{r§( %f@t%a\ﬂgreaﬁégd G¥F I'?e[ %U?ponLo&I %Pnlﬁat}/n? ]F tPh% smgle
d] padniinistiatieré - ¢fl ) hieamydderrBal( 4emtahy|o>syptbeﬂyhbwrmum fentanyl

{ S BN g P o) S B e8I 608 58 &' hsed on the

( 8- dntﬁcBHat;!e&g mwéab&l f@nthhglcttoaﬂelﬁraﬂoh-p@s( -fenfckatbhyArsdermal
en razol,0 , A= . . \

o AP PRIMSIEY) B AAmERrarI by My, desay (etion using the

ut i élllnﬁmét@np"awlt@isﬂamek afr tea@h msdldm af@NMe BRstan{ R0%%sumed

MtH) ) Preparation
(ta R%%I%SWS whepy éiﬂ‘?’@[@ removge tafier 24 hours_¢f isa. - The
1|‘|'§é)‘tﬁrﬁ2f@h{é{ngl doncentration at hour t, after the appllcatlon of the second
d] pyri mdin- henyl ) - 3- (4- chl or op hené@tur ea

( ScHyates. (1) ["o@';‘éltﬁe&"uw epes FRINP\GH op theiglipystem s Isigpulated
to

(3 SSRBHMERING Rol e SRR B Secbin Sl podiad aringint
i do) phenyl ) - 1H pyrazol o[ 3, 4-

d] pyri mi di n-1-yl) pi p(é(t)iz’dnse(-:a)ea(zba%yl ate i s used,
utilizing 4-chloroaniline as the aniline conmponent.

(22% Pre aration_f i ]

- (Hqq TC%MS&QA%Y mFé NQUFS gtﬂeafﬁstﬁvmn if-remayed and
1H‘tﬁé’ rREOh®[ sl‘ém IS applled at the end of 24 hours, C(t) |s the serum
d] pyri m di n- p-tol yl urea (Scheme’ 2)

OB bhoeniation ehbepmgt i/murp efeetherapplicationaat arsingléaystem, C(x)

L L Gt T —

[ dca)wﬂhlenwll)e ﬁabbaimn*afmt ofdbridecay rate constant descrlbmg the serum
rlmdln priﬁ%sr i di ne-1-car Iatels used

(it TR Ponsta ol B ako PR exival R Medhon iR Sefumdgniany

NS-céﬁéer&ra(nM‘r lFter i?\'é%l@étloﬂrbfﬂth S)llstem is simulated accorqu to the
(f4 (4-(8-oxa-3-azahj cycl o[ 3. 2. 1] oct an- 3-yl )

1|_|_ Wrzg)pq,tﬂqjlom C(r)e™ is the decaying concentration due to the old patch

d] pyri m di n- 6-yl ) phenyl ) - 3- (4- cyanophenyl ) urea (Schene

2)[00583] A urea formation procedure simlar to that

used for the synthesis of ethyl 4-(4-

(8- oxa- 3-azabi cycl o[ 3. 2. 1] %ct an-3-yl)-6-(4-(3-ethylure

i do) phenyl ) - 1H pyrazol of 3,3 -

d] pyri m di n-1-yl ) pi peri di ne-1-car boxyl ate i s used,

utilizing 4-cyanoaniline as the aniline conponent.

(9% MsS=495.2 (M+H)) Preparation of 2-hydroxypropyl

4- (4- (8- oxa- 3-azabicycl o[ 3. 2. 1] oct an-3-yl ) - 1-et hyl - 1Hp

yrazol o[ 3, 4-d] pyrimdin-6-yl)phenyl carbamate (Schene

2) [00584] A car barrat e for mati on pr ocedure simlar to

1. i o s o o,

yI ure



(8- oxa-3-azabicycl o[ 3. 2. 1] octan-3-yl )-6-(4-(3-ethylure
i do) phenyl ) - 1H pyrazol o[ 3, 4-

wap@ynsazddi n- 1-yl ) pi peri dme- 1- car boxyl ate i s UBETIS2008/080029
utilizing 3-am no-6-norpholinopyridine as the aniline

con'e Ritat < 2694hMBEERiRinter(At-b b melf@tét@nwﬁﬁ
(4@?4 (38 IS;xa 3-azabi C;/C| o[ 3. 2. i] oct an- yi) etns rhe)lle}ted to

1#%@!%6[@3 from the last patch application.
d] pyri m di n-6-yl ) phenyl ) - 3- (4- nor phol i nophenyl ) ur ea
(Schenme 2) [00602] A urea formation pr ocedure simlar

to that used for the synthesis of ethyly.é4
(8- oxa- 3- azabi cycl@3-"2= gqqtca{g)eaﬂiﬁ_ﬁ_L4 (3 et hyl ure
i do) phenyl ) - 1H pyr azol of 3

d] pyrimdin-1-yl)piperidne-1-carboxylate is used,

| 4- nor phal.i ngani || the ani .
nﬁfgﬁéﬁﬁ. (PR oAR: Ry A difngy). the plasma
- (#en(aby( Bormeat Sicaziabinylated[a3 cardiigaottiae falowlng dquambity |
- 1H- pyrazol o[ 3, 4-
d] pyri m di n-6-yl ) phenyl) - 3-(4-(net hyl sul fonyl ) phenyl )u
rea (Schene 2) [00603] A urea for matllon procedur e
simlar to that used(#dr=¢thpe+synttesis_of ethyl 4-(4-
(8- oxa- 3-azabi cycl o[ 3. 2. 1] oct an- 3- Wi )é’-% (4-(3-ethylure
i do) phenyl') - 1H pyr azol of 3, 4-

d] IOI?OOH mg)di n- Thké's)emrﬁ%mﬂﬁiﬂ c@né@ft%&ﬁ'&feﬁaﬂté é@iﬁSl’e application
ut i |2|ng 4- (et Isulfonyl)anl ine as the aniline

conﬁdhe@r ay( aev/f?tqveamfez anWtsh faretfahealihysubects were used
- (4 (e (FsRX for3sittdlionY 61 He33%dayl Q¢dteRr 3nd! the 1188l "Wstem.

d] p@@tpkggétoha%ﬁw pppreniately helf-(62%(¢f) e sige of theyDYRQGESIC®
I
P SORXALPAAN s RN, B PR e oo vere
squegsa% thﬁ Tedayypatghgsafor the simulation. Thus, the scaling factor for
do%ﬁ'g ?)%@‘%L@%'Jpglzeg gff)%] l%%t %a@ %k/gtegf (& (¥ L YhSierial
d] psanstruction- (Bxgeptpn perfaderare:e) cba{rsbmm;dtnen tased weedbta from a 3-

t | sul f onyl )
(b o ok PREA 1 s DA L B T ..
(SK)ayerQQéO&ﬁdé)traZuGGY) ofasat haedanl hémprte onpaimententdr#6 patch

o PURIGESTS) OTRAREENGTE ey qpplien foryanjy ang dap by the Ca

i f |oj@r:;;eaywatr)/raiéhmnaafeh@hyepa«icrdémueu TorctthReebdails) Bihdd £8-day

| R oA Jeh THES Ja dipedelvarvafon s rgh day Ja gssuyes to be an

trarﬁémr aBichYiF redddtyd ﬁi’r@elq[mes will be equwalent to the three day
eny hen

rimdin-6-y 3
S el Do Boeny ke B S Y e nacr
?'E;"(gl))(szlé ng@Z@ggmb?@():o H?ﬁ? erui]éggs %@%ﬂ%f' %tcﬂ% ?Hé‘rlefﬁr (tﬁ‘e1 -day
|dd)a;5%”@ﬁyh§\lell¢§);ﬁa§teolnﬁt®< Abickness and drug concentratlon as the
d] WUR@I}ES?C@MMW%%W%% Q@é%lﬁtcﬁ\z'esachsr%%er than 42
utilizing 4-am nophenet as the ani
corﬁ%neh‘t thig gnylaties:568. @dQMPH)C)WePr\@qzrarmnhed waith replacement

tr | Fuor g/eﬁg@? %’a?ilg?i %ﬁ* [V'V)]ﬂ‘?OIH: ?)%{C@\nor;i)’ tP(é )skl?'i :gt any glven
3, 4im. pyhe rti- dﬁmpatcyeg meaem)%ln)uletedzlas( dpptietd hyithp repdacemient bnce

-yl 1 0] ur ea fornatlon
o CERRY @B W R R R QMG of

et hyl 4-(4-
(8-oxa-3-azabicycl0[3.2.1]§ctan-3-yl)-6-(4-(3-ethy|ure
i do) phenyl ) - 1H pyr azol o[ 3,74-

d] pyri m dm 1-yl ) pi peri di ne-1-carboxyl ate is used,
utilizing 4-(4-methyl pi perazino)aniline as the aniline
conponent. (33% MsS=622.3 (MtH)) Preparation of

| - (4-(4-(8-o0xa-3-azabicyclo[3.2.1]octan-3-yl)-1-(2,2,2
-trifluoroethyl)-1Hpyrazol of

3 4 d]pyr|n1d|n 6 yl)phenyl) 3 (6 (4 nethylplpera2|n 1

[P —



d] pyri m dm 1-yl) pi peri dne-1-car boxyl ate i s used,
utilizing 3-am nopyridine as the aniline conponent.
W(M@%)SNBI:471 4 (I\/H—I)) Preparati on of PCT/US2008/080029
-(4-(4-(3-o0xa-8-azabicycl o[ 3. 2. 1] octan-8-yl)-1-et hyl -

1|'|- [orazp! of 3'hé raph shows the excerpt of a mathematically simulated
%{rlmdln I();pheny 3-(pyridn-4-yl)urea (Schene

8oy Pt %@ae FGPFP@FP%% HPYekub@-rsiastionr Fopcemepnience,
useﬁi, ther, réﬂ?oﬁ?f@ r‘@S{hé h@tjrseaﬂéysha%n(fb span a period of 72 hours at
(8- oxa- 3- azabi cyc é ] oct an- 3- 6-(4-(3-ethylure
i doﬁtﬁﬁ@hﬂa}e f@%}g ée;rg[rypug,ﬂ e., the curves are continuous, repeating
d] py&iord tHE Jerd! ot R SHE-the G ROUEY, | Qrtu ‘FIGSSUﬁfeddash line (—)
utilizing 4-am nopyridine as the ahiline cohpone
(15%rvwsﬂm7tjhe4oqem+p|)'gle Rlaésp apiats mprgsents simulated serum fentanyl

- ( élor{cén‘r%’t ({?‘%@gﬁleézﬂp tivd Cd &gy? p%tc”eg Chan sgl'c}/ lll)‘le 1cu%e“(/vlﬂ1 the

de&gtrr%rzwgldai@pylnﬁqa Pepmgs ot simauldtéd nasl el for preer dzday-datghies.
S 2
P ele] slH{u?ﬁto(w %gﬁg{fgg\ b% Q\glg%gli @tHé t%%ge@[ ni?at%'eg Irasep&ﬁied in the

procedure sinl uséd
et hgraphd-of &£1G. 3, the 1-day patches took about 3 days to come to essentlally a

| coR BRLHE 1Bl oify BEaTRT My Ml T04Sia Bl pIS, wes

e- hdﬂéV@d)(Whah ¢he sonceetfatio whs 7ising, the concentratlon after 24 hours

ﬁoffgaﬁh@ @ygggﬁfé@gﬁ%é%@g' | n?ﬁ%?% Qﬂcentratlon after

- (48 béur(ssﬂwmgzaaaatmmctha[o? tRe $leR@l 3tat8-0fl.) ik iy What is

1H- razol OI[CB
d R B RG-S, forpherRpicafioneef Irsiae A peFhe 3iday 100 ug/h

| - ypatends werd-réplabedibhce 2y &iFBe dayd. 00 B2ted sk & the 100 ug/h
formati on procedure simlar to that used for th
sy haiegss th maaRPmeq Wag- about 4.7 ng/ml and the mean Cmln was about

(8-Dxay ﬁﬂlaz%k?'tﬁé/@d‘ag/%a?c[h& OfbAeatr &) whis(dholiB3 Bt HAR the

i do) phenyl ) - 1H pyrazol o
d] ﬁyﬁfrlfhpdun Nap-3HoHp 2 9ehd/ e T huse Hren il aetehies had @dCmax that was

S b O d ETEULE 8 QAT A o 98

Pr e that wasdfigher than the Cyi, of the 3-day patches, resulting in a smaller
| -(4- - zabhj cxcl +1l.0c -8-yl)-1-ethyl -
| Qb dpbSietnBraz bl s] dbing HASAGE Y1) - 1-ethy

d] pyri m di n- 6-yl ) phenyl) - 3-(4-(2-(di net hyl am no) et hoxy

) phenyl KimegtiéSehaway 2pplidadés of 1-Mavpatchber Dadbie mitial dose
procedure simlar to that used for the synthesis of

et HPP118]( 4- FIG. 4 shows a simulation graph of the blood fentanyl level at
|(3 ot é%eﬁmf\ﬁ%?ﬁcds%lrcg[z% raﬁ#eir_?\taﬁfe'nij’aﬁﬂ E)Fo%hgﬂécgragﬁa% Y tlh%ru%e of
d] plrdayritcmsderyig) fepanyidbasel patohleexydradse ackialisfath using 3-day

g;:tl[ainﬁlggrg%%p%asgn atc%%b@_(gg%ﬁg] % d ‘atrie pattches) one

Thitieme [ \BitHbud] mpltacehwnne Zhéh@amﬁ ckehene géﬂch[ﬁg@mdters as
50 . 3- am no-t hi ophene- 2-carboxam de is

di s%%gwnggﬁ%e léﬁ‘%}(ane. 52 ng (0.175 mol, 0.5 eq)

tri phosgene is added and the mixture is heated at 80C.

Af t[@011) i NPafth&s tad wWebd/Baif tick sia¢ of D URGSESDS DPRANS®

IS C The xture isS C to RT and the

- SORER e aep PRt FearcEnTs SaBPpRtaib et AR e e  -day
Wi tpatehest foy lthetsirealation. el The BHRWGESICT DTRANSYT 8¥trix patches
Thi eno[ 3, 2-d] pyri m di ne-2, 4-di ol (Schene 44):

(alternative synthesis) [00632] 50 ng (0.35 nmol)

3-am no- 2- am nocar bonyl - ophene is covered with

urea. The urea is heated u nolten. After 5 m nutes

of heating, the nolten n1xture is poured intol N NaCH

(2 m). Acetic acid is added to neutralize the m xture
(pH 7) and the resulting white precipitate is

collected. Yield: 39 ng (0.23 mol, 66%.

Thi eno[ 3, 2-d] pyri m di ne-2, 4-di ol (Schenme 44): (Ilarge
scal e synthesis) [00633] 500 ng (3.5 mmol)

o ~rN



contents of both vials were conbined, diluted with

di chl oronet hane and water and filtered over C6 lite.
wab@opsgeni c phase was washed wi th brine (2x),Pdr/iusmos/080029

over MgSO4 and concentrated to give the product as an

or ange: f@REY/hWakdHes WA S2 upEtbasht Mbetefbre! tHaet- dai/ patches had the
purification. +492.3 | RT 2. 31 Cenera ®
pr otRBer B3 iSKARSS) @do e%f’”é’ﬁﬂ”%%ﬂ”oaﬁ?attﬁe DUROGESIC

CONMPYRANS® matiixi peedH Q@ther‘é ap;Prommater 21 cm each. For the 3-day

(6- (4- am nophenyl ) - 4- (8- oxa- 3- azabi cycl of 3. 2, 1] oct ans 3

- y| patghesyyin PAGEE, Q;(penment only one DUROGESIC RANS™ matrix

%gyétumv@snm&.aw )a?blfé?; %t?%éi@ houf B PR in(R5E€ TRtiIZRnoval

4- ( %fié{"ﬂ%lrﬁomltﬁpheﬂ}ﬁ y1=dRy( Bat@baawas replapec \pyet[ 34.ixurs.  In the
1] o) y I

SRR IS RUCRESLSHS oo LM A0, 24 g e o

d| clnltler gﬁ@hhaw@rwﬁmavm ﬁ\gd Oeglasedrwwthrmrﬁy iwuleammé -dayhpatch.

T

st i usegld phtsh B@smiemaved at 7QobumrsefqvelmahucasesThél' he simulation

oot EFalB R SRR R ek sien G s T RE O hES oay

m xpatcie begarse is tbioth eabes\tee sagktpatdh matemal ang andiubt ®ere used

b gy e Fhas SRRl (ghe s TICr esndie garagurve vt

acchetipen diklgaaer .@ému@rr@pfsi@m% cﬂ&a foothEasidan patcHese e solid
and. car banat e co i SO

0
o e N T iR BB ein SRS for thq gy gatshes.
azabi cycl o[ 3. 2. 1] oct - 3-

yl )[omﬂz(p]yr az The[adtub é}(p@frmesntdu daté.sysb\]vph@eauﬁ BWRrglonﬁé B-day

0X 1nL  of ol uti on
oy BRI s adyat OvERY Fectife iR SAmBONCallcen Bai ethe blood.
|VBTI‘Mgslr%u[aMd'ﬂdatBTs!?ov%thlaSQDhQDyusm patches half the size of

I h 4-
az a@Pé@ééﬁe Q)y 7 bg‘g'é@f )saég gﬁésgtpgn dofenta%ylocxo%cgntratlon can

[ 3,4 HlomtingY qlrl. & reésdrhdbw %bledﬂheﬁapean@ %J%Pébé'r@{gefrom the 24"
:[00662] Usi ng N solution of ethylamne In

THEhOU helnt fact, eth@ &?ﬁbdh@tuﬁagn dbtaiighe amaiias: thgashet pivihg 3-day
RT F;‘a i sopropyl
4-['6- (4-{[(2-fl uoroethyl)carbanoyl ] ani no} phenyl ) - 4- ( 8-
oxa- 3-
azab| cycSimutation 3] anclay applicatior ghes ASidy .s‘

[% %)fl peri di ne- 1- car boxyl at e: [0066 Usi ng ngy
2- tI00B# Yet hy FEpi héeheyws aj imulatipn igramtyn ofher srsumi ftent;anyl level at
COWHQ%@mWﬁﬁ; P4 aR88erm¥PremSiy %r&dﬂtﬁkomgzngg #% use of 1-day

i soprop

4- [tﬁar(szlel{n[lqlz fertandx pasy Ippteheb arvetduparacial pldetay | ysidg ( 8-day

®
ac AB SSeH Page ey OHRORESICT BIRANS” malfs peiche).  The
1 sanjgiapkrl dateefar-thead-Hax atthes dDFEBAY Wweiengsel. IThe same

M e e A T e A

yl
Zsﬁgaf:?ﬂ][ ( cyEBrishes et avere hathyihe ik w6 EhBRQGESICS- RXRANS®

azarB?‘é'§cRaéT*?sz?'1‘1 2yng B\ SYTROBIAN He4e 4gs rasning: fday
-1-yl ] pi peridine-1- carboxylate: [00665] Using 70 uL
of cycl opropylam ne in 1nL dichl oromethane, the title
conpound was obtained. Ms:, 575.3 [MtH], RT 2. 39

i sopropyl 4-[4-(8-oxa- 3- afgblcyclo [3.2.1]

oct-3-yl)-6- {4-

[ (phenyl car banoyl ) am no] phenyl } - 1H- pyr azol o[ 3, 4-d] pyri
m di n-1-yl ] pi peri di ne-1- carboxyl ate: [00666] Using 93
uL of aniline in 1 nmL dichloronethane, the title
conpound was obtained. M5: 6 11.3 [M+H], RT 2.59
|sopropyl 4-[4-(8-oxa-3-azabicyclo [3.2

A g,




[00688] using 1 nL of a 2N solution of ethylamne in
tetrahydrofuran, the title conpound was obtai ned. NS

WG 309B5204+H] , RT 2. 26. PCT/US2008/080029
| -{4-[1-(1, 4-di oxaspiro[ 4. 5] dec-8-yl)-4-(8-oxa- 3- azabi

cychatRes fdr] @t sidqniydtionl HIWE A3QROIGESIC® DTRANS® matrix patches
3, 4-d] ¥r|md|n6yl] heny) fl uoroet hy] ) urea:

[00@891 U pad RIChRs 9 P‘F@%r%@h;‘fﬁﬁfﬁf% they1- sw patgpes Red the
'\Ia%méhﬁ]attr'n@ |tﬁ|cﬁﬁ’é§%0% WRSg ORSrRleRgSionVBis 3RE- PUROGESIC®

[NHIS]-TBMSl maér%k)am bl wesy @eproginatply42{@noracs- a¥aisame
ohcheld shALELna e 1 SRR 2 LR e

2 aﬁamaemhaﬁollmthe 1surnul|atl@n corily oopet- Ham@atcthhwas iappbed at zero
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car boxyl ate: [00813] using cyclopropylamne (70 uL) in
1nmL dichl oronethane, the title conpound was obtai ned.
MB: 547.3 [M+H], RT 2.19. 4fet hyl

4-[ 4- (3- oxa-8-azabicyclo [3.2.1]oct-8-yl)-6-

{4-[ (phenyl car banoyl ) am no] phenyl}- 1H pyr azolo
[3,4-d]pyrimdin- 1-yl] piperidine- 1l-carboxylate
:[00814] using aniline (46 uL) in 1 nL

di chl oronet hane, the title conpound was obtai ned. M5:
583 3 [N%Fﬂ RT 2 24 nethyl



[00856] 1-(4-(4-(8-o0oxa-3-azabicyclo[3 .2.1

]octan-3-yl)- 1-(2,2-difluoroethyl)- 1Hpyrazol of
wW@2eb9a353294 i m di n- 6-yl ) phenyl ) -3-(pyri di n- 3-yl ) P€EES2008/080029

[ 00857] 2-hydroxyet hyl

4- (éc&&drﬁﬁ&o&h@zﬂb%ﬁér@ﬁ@bgsé& %ﬁttﬂ@ stz¢/ H}ffeilér(c%szand that the

di fl uoroethyl)-1H pyrazol o] 3, 4- grlmdln 6- yl

car harralige Gelyss]acqoremg(tqdese ét}@ﬂ@ mlbwb,smh@ﬁ)esumerqnpose

Joctan-3-yl)- 1-(2,2-difluoroethyl)- 1prrazo| o[

3’ 4- d] pyEkéﬂ'} 9= - A
1-(4- (4-§38

1-(2, 2-df 2 yl)- 1prrazo| of
3, 456&193{' i d«éhcﬁnmé)f?&ﬁ‘éaé%aﬁ ﬂﬁéﬁéé' WeedrdifP380IFIG. 1 are

3- oxa- 9-azabi cycl o[ 3

1] ﬁfﬁﬁ’éfﬁ@mﬂ )1 21233, aZ\dt42 f:ﬂnu@rzgmq@mpylsmmqmwaﬁom&f each of
3, 4@&% 'b%‘sQ'J!su% Yﬂéb pRSRKS )0§3E>§éﬁ%l?pf %ydogresﬁr%o%lzb ug/h,

1-(4-(4- oxa- 9-azabi cycl o nonan
1- (29 Egm t1 P9 oo B 1, )and 2Pp yohvdoss| strengths.
3,4-d] pyri mdin-6-yl)phenyl)-3-(4-(4-nethyl pi perazin-1
-yl |) urge ( CY £k O[3
4 Idlv]aggzan I}Q&?Qf& (%he%dﬂle %(légér%;@\a%hﬁ?@p\bcfﬁk l89-4287,
1Hp§v®(ag())||33polubmzed in a solvent (ethyl acetate, 160 ml). Fentanyl base is

[ oog@%ﬁ%y@' %%Pﬂ’a?- &%gﬂl& %lz'%\ I§I @){ HJ[ %mognts Y& to generate

. 1] aonigtnredegritdining-2.2 )A/E’/oZ}ftfentémle o1 thetduyleive Sbluyiomand efirred to

[oo%'%%t‘f"y‘i rteﬁw %’Y %5@ "g'f E&E%‘IF%WQ% aYed dliffhe sowvent is

. 1] acaparated ytb)reiul( #h 3, Ratrixi lbyerosfoghdt] ) mill{dyzsraal dickness.
di net hyl hydr azi

necéﬁ%p %@Iv%ﬂ'gﬂ@q%r {‘%gh? 8%% @]?f tSwlck gac%(mg Iayer compnsed of a

(&u(t#arélﬁai(e%fopﬁﬂyé?hﬁé@élﬂ)@y&bﬂ{aae p%l)ibsléﬂ(!é‘ﬁﬂ i§1afhihated on to
2, trlfluoroeth |)- 1Hpyrazol of

45”@] BYGSNe IFHSs '%%%H@Mef USRS SBelRsh Arereduess 6 endividual

- (HattHed dre diedb@XPor-tAaRNfivREQR S, - $t, 121, MPNARY UY bhi? sizes
-(2,2, 2- trlfluoroeth I yrazol o

: 4%1‘@!%“9@ R 86W°)6@ﬁ%r~>&lfen@>¢yte|gsa@efﬁ59 manekithiotassdermal
'(6at&l4es(c?ont§niﬂ W@n&mif@aﬁshm&se%s% ddpathed vl -

,2,2-trifluoroethyl)- 1Hpyrazolo
di 6 h 1) -3-(4-(4- hyl 1

50'9}\8%];: ;n u ISIélgh g]lﬁ nio_?/vy( ?40%&;55 :erg(to br;e;pp¥|eg Itg earnaozplug]ld -naive
ﬁét%ﬁﬁmﬁihadrﬁsbbﬁé ?aﬁﬂ'ﬁlmtl%llyl and re Iaced every 24 hours, Thus, for
] nonan- 9-y 2-trifluor oet% Hpyr azo‘lJ

3, 46W¢| tfnaj.pﬁtl@ltywpiﬁ dgrgeiye 3 (189 rugdh rdoaewtoamg&a devuce the
[ 00

i no%gﬁl}mgir?flén th%%r%g fodﬂh@ tlggt‘?g g{? yI ) p%’_ij st%r@n(ﬂ Wl[lh a lower
3, 4dasemfiengind erg- owith alﬁﬁe@m Yo gtrgnothdi Theaneysuu isr @pected to be

g e O Mf—

3, deatidipipni nTlk NnCRayafjgrhhhbirs3s (ohly 2bQutds0fetthysdwy dhatzof the

00871 ,
1 (SR Yok fer She Hle B aREr e avrsssony PRt RS 4o §PYe that of
- ( 2h2,steddyi $thteoCagt h¥he result of the first three days is expected to be
oo PBIA581sRkge fo P ShoWh I Fid 9 BAR LRI N LR b RS i, 5
9 (& r(eér é&adystan@rafmf laboet Cdd)ayﬁ]emté;)t that the numerical values will

h Hp
3 4béd]<?aNy<?f qg{, aph ok & Sigeh ézaEhey@'w%cgnl%éﬁa'ed
ane- 7- carboxylate [ 00873] tert but yl
9-(6-(4-(3-(4-(4- nethylplpe a2|n
1- yI)phenyI)ureldo)phenyI)
(2,2,2-trifluoroethyl)- 1%prrazo|o[3,4-d]pyrinidin-4-y
I)-3-oxa-7,9- di azabicyclo[3 .3.1
] nonane- 7- car boxyl ate [00874] tert-butyl 9-(6-(4-(3
-pyridi n-4-yl ureido)phenyl)- 1-(2,2,2-trifluoroethyl)-
1Hpyr azol of
3 4 d]pyr|n1d|n 4 yI) 3- oxa- 7 9 dlazablcyclo[s 3. 1] non

NN ™ T

ooll—\l—\oolal—\pol—\.h



6,417, 168). Various types of chinmeric nmultinmeric

nol ecul es that include the |igand binding domains for
weEe@Bas22kf b3 and ErbB4 have been descri bed. SeRCT/82008/080029

exanple, U S. Patent 6,696,290 and WO 98/ 02540.

HoOWaEBFdin ﬁ]'ﬂ@%‘e ABPE RACHEH BERANGH e KizeP@fbdehEed @nd that the

cancers have expression of Her| and/or Her3, nor

camarmejizedeldenagnondine to derecstrangthowillgubstastially superimpose.

associated with dysregul ati on of Herl and/or Her3

expioasseIon. A5 apdtlr 1&Ar slide psRAES 5e WHieha }_Eﬁié% to an opioid-
dysregulation of Herl or dysregul ation or 3 or a

confRIYRPErEaN wihothas supetantially nogushi digg inelbrieash Py iapplyig two
SUfﬁét@He%nhtltaﬂ& qv E‘ér%%rt %tfpfrﬂﬁ‘all %md%s ok r@ﬁ?fvé’lﬂat the end of
enough specificity. tion, binding affinit

f or24 h%ﬁ@@dﬂéwia@%wéh enla(szoeﬂ -fay @@tpbr\yhlvbﬂa @@reafter replaced
depgy h

ot raera e o st & eAitied o bEIRICRE, RUs) BeknBRTakes
wi | abaubt! dex & samiel ty: anbimadt leveleofl essenthally3steady staje condition.
opt+4,1 r

or o (bl 3P 418 Sl 6 b @ E3pted 5% s . ghape to
ar ethdf sﬁrfoe\rrethIGeée(pemrsiead)t $tat) bhe rsenitarlim ehagg wathat of FIG. 3

ert n tructures 006] .To.this, extent at

SR P b b Reech e R eselsEBhotfied on
HertBeV\sutda dufferrenu@ doidn ¢hiangthaf homidliyed Theves\eendidiiy to dose
descri bed {l] Si n QEFHOW des solutions for this need and

f<qd PERUGIVISUREFTPeSSs wel | . BRI EF SUMMARY OF
THE | NVENTI ON [ 0007] The invention provides for
conposi Hx@rpHIESPaAE alblitkioni1-aagPatchie! 8-dupiafhes (50 ug/h)
whi ch have been optimzed to I1nprove binding toits
coqoet37]l i gambnoktbiconteinegennal i patom\& asfpeading toe FIG. 1 were

i nventio OVId s fo r|S|n

o e B PR eTdd, bl Weh eteia taRp oF arecasseimilar to
opt g xErd e 1tl95|r'1g§m|€a€?éfr%l l§taeh rmm@-mks@ gwmav Qdhk&28¢or 50 pg/h
linked to a Herl ECD. |In one enbodi nent,_ the
optdaseAdienglh. i hesarea A6 A hddupateh wasi21a¢pt Aed the fentanyl matrix
e”’QQ?érfWéhi abble2 ?:IHF {(ﬂ)éﬁﬁ\ b@fﬁn et | ?mﬁhéryaﬁ@%%haﬂ g@ cm?
a lysine at posit . one enbodi nment
varnaécf:heswa@e@lsol@age fmﬂb@ il cs:hay Use pateiesder @QmwmentFor these

V2B oo PHERES e eI aITioRE RS s i gt ngsses

hadaftgrss@eermevppenatlorm)wofl@QBWnnrhdBB Hnie avid 46025 arm 48% um) to

nt a
not er e%&gﬂi‘%ntm% %njt{fgndc%t (E'J'c?%aetrh 5% %ﬂ?@\g?é)atches
I ysnonmura&d |cm4| mlgmnnzlibz {e0GDY| Haseanolheer1 aapet-ﬁayt menolithic

i nventi,on |de i Mers, c r|S|n

ot AP RAhEREPhee 2 e ST PREhRi e has been
optim zed to i nprove binding to its cognate I i gand,

[ i fRet38]o a BectB fEGihesl weweapehéxbdonepibiﬁ-ﬂdin&a atientECD Each

has a. T15 tatlon T3 ti esi du Wi

t oo Biebh iR G BLHEE ob reatyial ngiaid e BBMH AR B ot
t heoéﬂhéﬁcslub@&tsas&ééét& a/fVEde Cfﬁﬁllﬁpﬁudattl @rnsplo[d%OO%e Paeches
i nventi on SO [ OV].QES e CO ons He
e, 80l 58 RLANPER Wit drbEe BB o Pudias o qlerent
as thiekmstisaer Burind) eadte treathesht et study BpstermhRBO IR for the set
fornmed with T15S and G564S nut ati oﬁgéa I n anot her

emREIPHEN 2anEW PHIGAIRT RER $1¢ PO thePRREop R For each
mut ati on. I n another aspect, the invention provides
for conposition of Her3 variants which are associ at ed
with Herl ECD as a heterodjnmer. In sone enbodi nents,
the Herl ECD has al so beerf‘goptl m zed to inprove
binding to its cognate ligands (e.g., T15S or

T15S/ G564S nutations). The optim zation is sel ected
fromthe group consisting of: domain 4 deletion, T39S
(or T15S without the signal sequence),

S193N E330D/ G688S, and T39S/ G664S. [0010] The

[ nvent| on add| t| onal I y pr ow des for a con‘posn tion




in Ml ecular Biology (WIley and Sons, 1999).

Definitions [0036] As used herein, an extracellul ar
waleriose20£CD) is the portion of the cell surf aP€r/Us2008/080029

receptor that occurs on the surface of the receptor

ands jnedt Uit sarhd @nbioBictl aRWaS gsed frﬁ&@houmfe AR OFiRSe was

hereln reference to an ECD i ncl udes @%/

ECR GRImmiwashepl eeiiod of at lesst ©i @BaVSt ﬁ &6t mase thamg4 days

as Eé}ﬁ/emegﬁ’#\é’rﬁ?pﬁ'hggﬁ@ﬂ&ﬁ i‘bd (rﬁ'ﬂéln(feourﬁdrgr%%val of

sequenceassocl at ed Wt anot omal n l.

t r athsrsfudy apsiempr dhei hrday rmam eﬁﬁmm wasy wgtrhécvrsﬁ dlougs then
co e t ,,E)§§

polg{/ég{ep dgﬁl%ng ggﬁiht\&%at | vgajs%f ngr [ Sthanr%ad tP a new
ceI patstu af me24r"eerexptrere8‘ msRs)Thmes gt patch s@sovemfas24hours

- CCuBRaIioRkt8 R bRy of the 236 Ao 3 8% Bl EdRbEp&lon, =
ass2fcijmh ephtc s gvoed mrt:m doatsh erenthyedi and eheesioed dentanyl

i RSB RP BRO e AL UL e CRLEF 2R PR on

fusion protein isoforns. Typically, the additional
seqi0oned] do Rud. 8rsltnbh/tstthersumInmfcﬁrthe\avetageheddta gamt all the

0 N Lt AR AR B A4 b

hy bihie d/aB6lRs ma[trﬁ)OWc]knéSsess ethddiaeiond cmtmpbtntmpreﬁnt ¢ine data

d f f ' . aci t h.

or o MesE g% BrlePe aBRR oG B¥s DB Y RE RO prgsen the

WI td‘atafﬂ@ﬁ fher1-pay BBemh Ipé&:h@@la@pnecffcﬁ @na@;snwm daily replacement
| emrent ary nul t| i zation, g r% whi ch can J;?

sa OPAYRR| %P@WES Q"Yﬁ%‘? Fiscle st ABRE) rfePr@S?’ébtr ta for

st ajpker-auy tisNEin YattRed Bﬁplfédrﬁ* Faap ith §ERSedldckmedt. The

pol ypeptide is gm ned directly or indirectly to the
nul ¥iphgleidata PORtsdepEsant the gk o (hendrday g aatchas where the

donBiifsed REldASndVRE AfEMURRAARPULd Wltﬁ@lﬂ%ﬁ%@ém‘éﬁt The results

portions thereof, |eucine zippers, hydrophobic

r egshoms thahadies phriee davse §ieoR8, e digselt iMjolet lead to a steady state
pr %ﬁfaﬁyl%l%@b@tbﬂt{)&r ér?ﬁgﬂﬁ% 8‘z§y HER ¢ ﬁld kN‘fer ke days,

to an anc oring domar n
( AD)we 25 |im patahHedlto alstgady state f@ﬁamyitblmdmoeatﬂnt af about equal to
di I

or Z\{JII& te&%n?:e 9 ?&EW’E&Q?WM'?@ b?&id %énteﬂp %cﬁ:ocf bse The 25 pm
congectsst atrip aat/hay ooly dedettte ieatarxyr cavitent| cirthes Bziaytﬁm@dh less

f t.abl t

excelBR 47 5B et WS Breelied Sl RRefRLaRePaET ofhest e vm

[ mnmagésogahlawaMHﬁ@/c n bTEesfs'm platames,0 glitbbleks rfentanyl than
t ant. doma t rtion

£ hes BBFRtoPchegDIE i cBoet of @x5dd P camety iy ¥ predicted

| gy $iglaiation 1.9M Corrp05| tions Conprising Optim zed

Her 1 and/ or Her3 [0038] The invention provides for

xRN O 27REgRee ey amp i dsliebloros sgieHatad fpr each

( ortrﬁnmem B?%)berﬁdftlﬂgnmé(meﬁln besidual Featangloograce dréro thierinitial
an or e Nno en e ere
cori6esgs toRlemwatentf e, etest SElns D5 & SHowBebuent

for binding assays to its cognate ligand. In sone
asp[eoum] theanptamduhometiomedi (ragpEImitidlt icomtenpf(midgr 3 Mean
Her 3 ECD can contain nutations,
di sféﬁ'gga'ocqnﬁefﬁﬂ fer detail below and in the Figures,
whi ch are useful for inproving binding to its |igand.
In other aspects, the conpgsition contains a nultiner
of Her3 and Herl heterodi fEt. For either one of Herl
or Her3 or both, optim zation can be used to inprove
binding affinity to their Iigands or additionally to
i nprove ot her biol ogi cal properties, including but not
limted to, inhibiting phosphorylation of receptor
tyrosi ne kinases, increasing bioavailability in an
ani mal , better pharnmacokinetics in vivo, inhibiting



are |linked, whereby nmultiners, at |east heterodiners

or honodiners form Any linkage is contenplated that
W@ermios20or results in interaction of the ECDSPC€DUSIOS$080029

a het eromul ti mer or hononul ti mer. ECD Pol ypepti des

Cg[%]MﬁCD p%&%‘?&%h%ﬁhé@(he%@an Bnidd 5\% %?'F&{téﬁw%n‘?éred for

Ith mers provided hereln can be

ECDhef1-gey sysiﬁmsoma%ﬁe mm@fdhs@@sﬁ@dumwygtmtaed 1 39 to 1.54
det i 0 n S a

o 1oL A8 AR DO A B A R8P 6 ey
i npuglh esystémdivag 3.85i tr@ IEcganaI(:sl)atlorT htheEQtiaf averade fentanyl

e B oA L R0 B e &SP e P47 mo. 3.2
varmgnBsm Fray fart thenQoX BEGBI nQDt ans érﬂﬂ@gdayECﬁD pgm) 50 pg/h

oV ooy " ToR e BT i i System appiication
c hepaskehted ap’ﬂiﬁ@dmmdl)t Ro%w; 943%, ahe ekt of tHeQeatanlyDinf tAEMQD 38

di mers, trimner r, higher nultiners 0 )

i ns'f'Hn@ngé Wi 85 qrg égﬁ%%sY%?Wﬁdr%Qeﬁivﬁ@rl i bg tgipner 1-

t \Amag,ranq:"a@ctﬁ@@ e) Wae ablede havévhlob lufiRdtia A tof AshtAl WReE to the
epti des can be spontaneous, oOr can occur

two_, ECD po

dued-fgy ﬁ%’rl@égssntwa%t%ﬁhqueéh'clfﬁsr1ed®bd 33PRpQlyaxstern

one exanple, multinmers can be |linked by disulfide

bor[deM:qr med Thetdage for apé t581 e 3-e§y 6uteae9raduftﬁerdem fdrGRe 25
d%ﬁ tides, I n another exa mul tiners ca

day, peishep Yspefsefde §9 "nga phpENaeokRlRPreie of steady
nonstﬁl@\ﬁibﬁé“for' Wi 8eibl PRRches wiBitbdeeBhedJePy 3fdd§8Ant Asing

t he sol ubl e pol ypeptide. Such peptides can be peptide
|i nkePy RaipRse Mt r@ﬁ"aﬁ%'}ﬂ?”tdé’@")t Haamgwatve siuigfiopp apetiyod  of

of HrRARLhM MG! gr@{onéamb%u|bfboaaaad9¢ id @@e'nours The last
exanple, nmultiners can f ormed bet ween

poI‘%ﬂ@éE@ iofl éke {Bmam@t\dtfﬁ@hﬁi diae) 1ok olase, atstb@rmﬁ%‘ Hogr. The last
[ r I {

[ rieerge SRt Bl PREE (RRrielrlo) 30, plak S, 283T HeBE The

pol syrpg\@tlbnl eiatm !Shqb\mthet theutHawns5G om, eXaapl @aa:hmsl Haidnarsimilar

ﬁ%a%@& ?tl'c%g/c P&l H‘eerI énrﬁzogat!:héjg I'-a?rpﬂste s?rfengths

pemthefethlanrﬁ(epg/hcare betaf mfmnhatlm che b@ $caied ﬁ:&l estindatioh. For

af t h%P erm of ,.a second
ol SRl Y JRy MR Vel b P, ol 4F, FREES the
ti rfestae;dcdmntdzratatuah of &a&s30 pye,daga.ef er abI y 2, 3, 4, or

nmore sol ubl e pol ypeptides are |inked to one another

via peptide |inker at their,. r_esec Lve te 1 Ni .

exaI’Tp| e% K & _-l 1" ﬁ ! 9 =
ere Zi and ZZ are each a sequence of all

f E f f | d d
J?Q’Wl?s ProBeThic PpfSemel At Ry (SSERR" 1 were
i nqdre;mree to Zéongaial/abouZ 3 Wi\ aofaflehtadyl pagé |r0fa pﬂbcE&Dsmﬁllar to

o R g Nathsgl StaethyDPRG ket adhesive for 100 wgih

eXQfH@le%treF@tﬁ ntﬂeyzne%r 48-gASp At %Q@@C&nqu the fentanyl matrix
1- X-Z22C- X where "n" i s any integer,

genayes|wap qb%llt 2zmil (Q)@@mm—!ﬁg)mn@dmcy mep@ﬁtunmé"nqsh mREX, 36
'S 2 S44 t I

pol % ept ‘it'rfjées C\jtv%%f %ér‘ﬁn Es)lotvr\]/lgt 1185\{, 93%}3%%2%% fcg-ggmﬁags%ﬁe
pol ypepti de. Exanpl es of peptide |inkers include

Gy-Gy , GEEGG GGEGS or (GEEGES) n, SSSSG or (SSSSG)

n, GKSSGSGSESKS, GGSTSGSCKSSEGKG, GSTSGSCKSSSEGSGSTKG,
GSTSGSCKPGSCGEGSTKG, EGKSSGSGSESKEF, or Al aAl aProAl a or
(Al aAl aPmAla) n, where n % 1 to 6, such as 1, 2, 3,

or 4. In a preferred enbodi nent, the linker is GGEGG
(al so referred toherein as a "universal |inker" and
constructs with this linker have "B" designation at

the end of its nane). [0052] Linking noieties are

descri bed, for exanple, in Huston et al. (1988) PNAS

85 5879 5883 Vi t ] ow et aI (1993) Pr ote| n

e N ENEPN NN “«. s A NN SN\




screening to identify the nost optim zed bi nders.

[ 0063] DNA encodi ng a chineric polypeptide, such as
w@ryos204 ded herein, is transfected into a hoBCT/T81008/080029

for expression. In sonme instances where ECD nultineric

pol S §e Iy gk t z Na|

med ?Lg?gyag% E’i@%rshétﬁlers}'gr/ﬁ ggﬁ%n rral n féﬁ’fﬁ *1‘ ﬁ]{eh%h3 G2y patch.

cel Theisg 1t-¢%’n%’3 bmrﬁ,&ncmsmadmazuéﬁ@dag/ﬁ@ separ at e

chinmeric ECD nol ecules that will make the mul tiner,

Wi t§oi4s) hoséu&?'daté?ﬁ%'@@r‘e' Yppietng 5&5@5‘43@\% bﬁtn@rﬁs Subjects

capabl e of assenbling the separate _chains of

mulselested were met desendeant oasepieias. Aﬁﬁ%mtﬁﬁeéfWQfﬁeteSted on 17

se I e [ e

PR WRR TR cRp PSRGR Tof-Patfcy BF diierdirfiikResees, During

whiegiehi tseatiment dive siud)cambmmﬁsawqrnb@trvtbersectmmm on a new

d Ly
- SAPBRLARAIE SR ol SR EkY S RaEh 2By B ors
rrulctf itne bbdy pxalsy.{septthmeghd)lhethmsludyrre'?heratwasna domeium washout

hopiar LERste BayR P mloin 3 BRNT Blihel teBbhBots, The
pa][vt/mr)unplértdmwas toot@nmeace lipors reJnm\e!nbEtHeCtlsuhdﬁsystem The 3-
re rr ensur es

b to-b
PIrOREED W WaC il ey e At rerlacer with
COQT@I gattirRotin of hgatehks). SIHS aday 25%@6&05@@3 worn for 24 hours

ol ypepti des, including chiperic ECD es,
p E&bp@&/& i ANGNIPPECEY N §ui“?‘é(b|pépf1%o (%F P rP@tCheS)
fe%rbn@n@@ﬂ@ 8u Bdsfa%mg@& (FN?JWPQBrﬁthﬁ &ﬁfé@ﬁﬁatﬁ&f for both

adnlnlstratlon and treatne

t haiZesAPrHauRh & McEqasg QV&“eﬁ)&ﬁféE% 2 et dr &%a@e@m "hhe1e”

hag,oRr $8EERSWH Yn BRIgNSEkre S SttddyehbR WX RESHRHOR J}Q%fére the
i ncl uge prokaryotic and eukaryotic organi sns such

E. GI6" hopeakIG. 19l stiovs, the syeenang of fhe aveasans dai (e¥arIN=17) on
| NGHYH IS RS rf@ibn clﬁ bi8Bd of 'it?é@&%é‘étg A TR 816" hour to

Expr essi on hosts can er Inthelir protein
pr dte @888 dusy eThe gyrvaewith a@mcm;i tgtaepoiots represents the 3-day
nsI t S a
é%(ﬁergesse% %p%lteeuﬁg 6#‘%@ cﬁrglg d&% Fmﬂ[s rgérgg%ﬁghgngt 1-day
carpamhesad&é)dsmdsrmw tHat dlee atmhdytsﬂﬂe féatahyirmncemmditlomsm the

requl at ory ,.and saf t onS| rations ction costs
L Ry s 36 By 8V PafeREs inBr et 28 HsyR8h S Sithsared
genvdthathe Grdapf pdtttesse ECD pol ypept i de mul ti ners,

including without limtation the optim zation,

7R TR PR A 0D s Bt

20@6&314»697@ 10vviersusi tseaneullafed:aﬂebgly istate r3pdayapeatdh ata scaled

ref,erence |i rificati,on 066 )

ol iTBate el ahEIE R IO et iR SBPe GRERGHhyc iR simyated
ECRup@ grRetcue Withdut Wr?(ond:aatahmtmgsolmeemou@jm% lmlatcdh very
varil ou ecnn ues we nown I N e ar € SKi

el Tt e 3HOVE I SmRa RO KirotRset il Ry palch data (ine
| sab@clive With MReINdigsa Ey&)dwt@)fé’ﬂ BI1SI0 VerQligige simuiiédisteady
one of the isol at eddEott%ﬁlc des or rotel ns pr.aoy

i ded
herséﬁ f.1-daveRRICh dala, ﬁ’fee\, sred I‘c oM thegdatg of FIG. St 100

REMMERHOLH StPdnGth. HPhEackial Sesdf bt @aa (the top curve) had
chrormto raph and I on- exchange chromat o phy

Exeﬂﬁ‘pﬁ'é@avofoﬁa ﬂUte%’&ﬁeh'ﬂj@ré'Pﬁfbm 8hHgpsipul %ql ﬁ@@dweﬁﬁ data.
and cation exchange and include the use of DEAE

Sephar ose, DEAE Sephadex, CM Sepharose, SP Sephar ose,
or any other simlar columm known to one of skill in
the art. In sone preferred3 enbodi ments, the protein
purification is acconplished by using Protein A,

Ni - Sepharose, N ckel H's Trap or Anti-EG-R Affi body
Sepharose. [0067] Isolation of an ECD pol ypepti de or
ECD nul ti nmer pol ypeptide fromthe cell culture nedia
or froma lysed cell can be facilitated using

antl bod| es di rect ed agal nst elther an ep| tope tag in a

- — e~ R " o P~



subcut aneous, intravenous, intraperitoneal, and other

routes). Tunmor growh is nonitored over tine. Simlar
wa@s@ways22ean be performed with other cell typesPeEnts2008/080029

ani mal nodel s, for exanple, murine |ung carcinonma

( LLChus,edvien tam.@blﬂéﬁfﬁldt@nl’ﬂréﬁctéﬂd/ve‘ﬂ%@ r8$ul8- of the 3-day patches,

Tunor gr owt h n b ared to mce not adm nistere

wi t 1 s ﬁaidt'#ﬁ@ ﬂUt’f% afivell tm eesiilte obibe; tianpatrhes.

the r espect ive cognat er _ecept or or interacti ng

recept prEﬁém@B@BE@@d@:gé bbpRAtionEIdQ Eat@esUse The

conposli t1ons | SCI O0Se ereln aveé various uses. In
one[ompept tmdﬁafmraﬂsas@nazanda? pét@wbst deré]hhadé dde8rding
gro rous cells.

and
Fi ggtk‘%@p e»%“r Geidese éFe‘PW%WﬁFﬁ/e?ﬁq (aﬁfi .591 w 1@%9/h)

proliferation of cancerous cells that have been

|e Q?Lear??dtapy nan unial stirigy, ntge&wi{egr(fjetld’dghﬁg lcg]?@gif%ﬁg:ra‘lléd D for
Sk RO ep agvE et e R, FERes e ickarany Sypiet Wi presumed

Her horaim@( a&liviBey tatef élﬁ)tﬁ)dmmu@’hes@ﬁglm and 10bf RFH | bHS varying
am)un to an |j n(zl vidual in need thergof, for exanple

O o res alaa (8 S A8 e andra6 @RncesPeshivelpe wasyevaluated
t yp@ dtieC@sover el sltirdvapsdl ré?‘%@eéf'thlstd?(?dd&‘d'sﬁbfegél recelved the
bei ng treated. Exanples of cancer to be treated herein

i nciOﬂa\@'ngbéttreaFae%t in| janictasgoyes, meaner msearding iphantandomly
bl agdspied. SE4UPRB: T%Eﬁ#!&e% Oéoultnt@}égﬁés%nted in FIG. 13 by

mal i gnanci es. Addi tional exa

i nctigenendsrabings 1ela) ferdamd matex @D 12piudiel4.abm? system area,
Squﬁﬁgesﬁpﬁﬁ%&ﬁﬁaggﬁ%entj B'ngjafaaﬁg Hegﬁs%ﬂ erc]!gin FIS, 43 by open
adegitstes cﬂubmm of16)hentanyt) naatdx SQQaﬁiﬂ)uug/m at& |cn'6n$/soém area,
the r e o cel | yl.ar,
carcindlbppfelteR” TRauhdf & dal BEHIE reBRENRG T P63 by open
gastrinnglas,estbjaetdd neah)cﬁentanptamtreaQDcmmpg/ht 36 cm? system area,

e 2Bkl THER SCRBER comiblétan Bt Clinane i debimatches

canbas hatesticak 382noethe aedaht 6EfdntaiNeLthe e&@@hg&eﬁés Such
cance gl i oma C%I gaaect al] cancer,, endonetri al
Rie

it FAHIESCHPE AB PPPKFRRT ARtiertsr SuRisH, S‘FJP‘éFﬁéyW%Fﬁ not

I enddpendantasn ofoiast Ihe patihesverd Wtad of ﬂ'@ﬁibjeétQMﬁtﬁ'oﬁferent
anal carcinoma, peni

cancer  hepatic carcinoma
carR§' 'ﬁgﬁg pﬁchﬁél rRRiARickResSeE cRUReash g?at@ﬁ‘?'t Jthe study

AncdyeRIim eR"Rbe fr A8 sie'ﬂ(iieYbG“{ﬁ‘J a'rfbv@%%ﬁhéatﬁ@ﬁ c§‘k|ri 3itédn the
i ndi vi dual who suffers from abnormal growth of II

exRRUCRtog kel ERdeash mebiect msa@er@eawfn@ec@nﬂyawe@ used
be tHeRdhb@ thediGey.t tRFe WaL U BiRRANY wdsRol tnperfﬂot ftgfeleast 6
growm h of a tunor. Tunor can enconpass ol ?
of daYfeEng, natrperedinag Hudambetweﬁﬂttmtment%aﬂtfewealsout period
tu r§

er ) RARGHCERBch HefEar of e Bl P! frep d8rum fentany
an d?omaerzatraélph@ farteachtieatmentraie presested indilGdil 8.g Theaiaea of FIG.
I nv@l f, I,0 [ at
: nc1l%u§:'6w tﬁ heptgl%& lf%ﬁt%h I &nﬁg%ag{ogawge ¥ I‘Lgﬁﬂ%q 8Nhe dose
r eﬂr@ngtes Thm famthnygnhbbd hy@eeptratiorfse rr@piegenidids psweasured

- eden B oAb eRIUN' Sl o¥hih el ARG avl e

n1grat|on such as stenoses, including restenosis,

at heroscel erosi s, nuscle thickening of the bl adder,
heart or other nuscles, endonetriosis, or rheunatoid
arthritis. O her diseases that can be treated with a
Her modul i n provi ded herei m5i ncl ude any di sease or

di sorder nedi ated by a HER fam |y receptor or its

l'i gands including, but not limted to, aggressiveness,
grow h retardation, schizophrenia, shock, Parkinson's
di sease, Al zhei mer's di sease, cardi onyopathy
congestive, preeclanpsia, nervous system di sease, and
heart fallure It mnll be ‘apparent to one of Skl|| in

' g, I e " S o o o o



[ 0090] Screening for binding of Europiumlabel ed EGF
(Eu-EGF) and NR@ b (Eu- NR@ b) by Delfia

W@ Rewlsn2lEl ner) was carried out in 96-well yel | POT/PEENEER0029
(Perkin Elmer). Wells were coated with 100 m of
ant lesHAIRE dose %ﬂ%h@lﬂdé’hc(vg’HGrlv% thaC{;'vQéT@ VehAEIb&d o Bie 59&%r in
tenperature (RT) overnight. Coated plates were rinsed
3 tshapesandwalBs/ 0. 05% Tween- 20 (wash buffer, WB) and
bl ocked with PBS/ 1% BSA at RT for 2 hrs. Plates were

agaipp149jnsed Tﬁeﬁrﬁlf@%v\éﬁg@ fman%f igndud ééhrﬂjr&[ ﬂatn‘f‘érﬂr? content
in conditioned nedia fromthe transfec d HEK29

CeI ofdhed? & 1e/n.Jx0dp/ti and T8O 1rg/h siystamisiay t’Eﬁ)fW%’? 0tQ7 mg. 3.5 mg,

I 0
R SRLtall 303 oiptetas | g9l soon,
2hrandam0 ug/@h warmmu{aoturﬁ@érom the samg-laminatehtheyfsherld have

Th | 2

( PSPE 4 M‘Egﬁl Eéhtil%lébrﬁb/?glu\ga%ﬁ}(ﬁ @ rﬁ‘é/aﬁ’\b SYr&fean of 3
Perlki WEtasew)al@s) aTia@n@emiatedtlmbai femtaOyIEs:onMnts:rlﬂem mg, 3.64 mg,

I R

Gut S FRaTusIBt % o Bt Sgun L Tyy BuprpRent. cEfien,
c onwerienthegquad/otd veabmi 16 . th@oarqumtt off yerttanyh dddivedeidg dimeks data
2o R B SRR e A 2 homina
r eatieh p@En\ESDSJme ariotizd pé’/ﬂ)cﬁb,se%ehgmﬁymrﬁs webd918 mg, 1.24

oI Y PG eoPRSEY EiPeARI AHBtS L ey Seivered

96- dM?ing §i/s’1érﬂ3 awrc@u@@a(v/sadtnsMatl&u)l%breéerﬂéd %ﬂdr&b&irﬂiﬁfblfmz%
ant i hody at over ni ght es were ri

ed
o A 0% ety bbcthar o/ g hriag b and R0 Lo Syatems,
pr%@béb%vél? cmn&srﬁw&%ﬂ wb/@um&éﬁoﬂwérum@rkd@ré@o@%/rﬂaﬁ(ws@

A to 20 ng/well and were added to wel s at
m /fmuahyl Phatret nuecte diffiecarnt ftaml theseRT If @ s@dhrof DUROGESIC®

f ol b HB- EGE ( R&D
ooy BRERsYedtahlifRithed) WaVEertihs BGHE BehfaRayzed for
faddedldﬁﬁl telfnt%\rtlyl @bgt&nt "ﬁger pécfv(ij\fhsg meE@lﬁ%tmmlsﬁTfentanyi
or rs owe [ a nse wt e Cco
SUEHR APl 2 LA (e S BN B s Bt Tenganat eqptent
detaﬁfefr r&bivimy theo |RPR FéHtanyT FERheS waB-oESFmgSTRS afdANEsidual

ELI SA col or devel opnment steps follow the

narf@piaeylfostens aﬁﬁ%&epawmdrp tojpaohespiote? updsfentgnyl was 1.05
scrggning for HER |igand binding (Eu-EG-, TGFa, and
HBEGF) to the inmobilized HERL/ 3 heterodi mers using

the conditioned nedia were identical to the screenin

forORUtGe, Tegaveraos faptanel-contanl fry theslOo veh %ﬂj’o\%% Hg/h
exqePROGESIC TPTRARE®S feritSly? s%t@m‘é%@‘icﬁ%lé’éﬂrér‘ibe@%é 15‘3% 2.0
HER3 ant | body (DYC1769) at” a” concentration of

andng hegspedyelyg/Thes,| thef aviegadeusinornnipefofestany! abssmbedh @ased on

COTHs PR AT i | SRBEPL088 ) % 1o
t yriuggh aed 118. 5allga(hl |DT6R/(N@1&A)anylasysmT&$1|re$mttlb9{y nrdeltilizgtion is

ff d d
2R B RO bR G, 2 Y R 8 AR P
HerrbspE@‘Ebvélp g@fetairse,a theark-atilizatiah| emué"s’SQ& tos DWROGHESIC®

the 24 residue nal se uence, would be T15S)_call ed
T IRANG D ol 3 G M Ve UiGF § Ak OLUSeanTRS Gfrase %-

haV@iiRRRA S&nddyr Mcﬁs%dfo?rtﬁe udtlelel S lon DFI1R9W§® fer@dl systems
bel ow. [ 0094] This nonenclature is used throughout ‘this
speci fication. These various Hernodulins with

optim zed Herl and/or Her3 were linked to a uniform

l i nker and Fc as shown in 3 gure 3. Exanple 5 Ligand
Bi ndi ng assays [0095] The various HFD constucts were
screened using standard |igand binding assays

i ncluding, but not limted to, 1125 | abeling of

| i gand, DELFI A (Europiuml abeled |igand), surface

pl asnmon resonance (Biacore) and isothernma

calorlnetry Exenplary protocols for saturatlon

o o o .y




absol ute bioavailability of RB200 neasures the

availability of RB200 in systemc circulation after IP
W@ov9 /052204 ati on of 15-30 ng/kg in mce by usi nBCT/is2008/080029

fornul a: = (AUQ) I P * doselV (AUQ V * dosel P [0111]

Whey g5 6H9 73 Bf B2 3LAdEValuBS aplWtid BE @BbLM $5% and 16% for the
cal culation, the estinated FRB2ooh was determ ned t

be 00y aBés1|2d§eBQ/h|d@ﬁel§tr@WB|Ham respectiveB200 al so

exhi bited al ow vol unme of distribution, and a prol onged

term nalg,igidie bl {24 5}300' E&Siftn: -'Lha%ﬁte%"t’éﬂ 13- cf R

Fc-fusi Iﬂﬂl )
antl bod| 1oLy cal cuI ations for ot her Her m)dul ins are
the t | @bidiit Y
d ter nal e. wqansa&nﬂa?egé%&gn%&%gd{s t\% tF:%G 1 were
pl ayrRaredneenRiising eheutod Widr iobientaryl rsgal inres procesatsimilar to

Sy S LTRSS R oo

[ 01dize s'fnhaagftol Tlte/\arreg df ald-dsy phﬂcbsrtarsaﬁtZacmﬁ)and tife feheanyl matrix

oi rAPgaRra &y 05 EBh R g ThneR g el g’ paiches

_IRERNAGE&Eh | bl'llz' mEF?éNSODEﬁEMOO gl_é&DMsM ﬁt&t‘é’d G @EMW“YLThe 1-day
echni cal Fie present i sclosure._r

to R?é?'?ﬁ?dé“%thagag?‘i‘@/yogg‘ﬁl%&'“ﬁ gt feptaavt ?féhgéecﬁ?ﬁétamhes
adm ni stration of drugs. For exanple, transdermnal
pat[obes2]f or Sheh daltdchesr weef apyliedi @ dnsnugiSnaml pagiémted Subjects

doctI % R gt SGREMSV0) COBICR: B Lt HRTe R cder 17

ar esubedtd SetH dlﬁei‘é@[ Ip@HSdﬁW@tgp@tbﬁééJ@detﬁé?@ﬁt geKieb$ss. During
fentanyl and an %s t hereof , su al fentani],

ch a
car§3sht Beatment.q @n Hey |Sy8te€mweénwam for bgr it %ﬁﬂq on a new

tr edgpneainl sk sitd BE thd KSplicalich BREEIHdH eath BUBREL the same area
opi oi ds whi ch have denonstrated utility in both human

andefvibe dpdnaap yeedi thiavghoutthg sidy. nERgreiwas a minimum washout
al T eodr lat 1806 689’& and RSH h&rd RAk h433ds %va@é&m%@étm@ﬁt‘ée The
been granted regulatory approval for Use as general

anesasheuf periodrvas seleemaienge Hpam semaval of thef stpéy sygigm. The 3-

P SRR 11 LSBT b P
pubtéve paich diofsi iof tpiatahes). SBee &:dgy 25WinSpatehtveast walkngfor 24 hours

& 380 03 10 B0 B n g0t QB 23200 Bl vere
5, Qetfiedtd; b, tB853@IT; hayre58, PHES ;subjedB3a\88ged (D247 P Téntany
o e Sa AMgEshoa ol Single &l 50 E 144" rur
200202y st wasbreaohad at pr bdfteé she @nblihviung FienttangHows the

i ncl udi n ent an C | ni rmal patch, L
LAY §abe Hvarse G Sovi N B R B a P bmicetion in
of tab Ibwmld?)ﬂﬂ@é mbjécléwt}atn tﬁmrnatt“es)uofo tgéaﬁls?‘hlbﬂm THaE@he with
con urat| ons | NnCcl uge nonol | n mu | er .
ouht 8868 R A PP rrauraeals Be isfa poEhes- s THE Purvaith the

rmydnémoﬁ@@éecb@htszregrés)énenthacﬂﬂeéy Metcﬁe@ohthbtuat@ehy\mtﬁgt the
drug-containing reservoir disposed on a backi

The
dr (RICRBTAIAHG el 6P1CeniateILin heddopd wASlonty higher for
t YRh&alday JReR Gk AWRR 8ldRasy bRkl y acceptabl e

pressure senS|t|ve adhesive. In sone cases, the
drug-contai ning reservoir can be forned froma

non- adhesi ve material, the skin-contacting surface of
which is provided wwth athin [ayer of a suitable
adhesive. The rate at which the drug is adm ni stered
to the patient frontthesefﬁbtches can vary due to
normal person-to-person and skin site-to-skin site
variations in the perneability of skin to the drug. A
multilayer, or nmultilam nate device, may include a
matri x drug reservoir or a liquid reservoir bound by
one or nore nenbranes. For exanple, in a nmultilamnate
patch a drug release-rate controlllng nenbrane may be

s o T N D o

patches




w@e®ensvd on [ 0025] Transder nmal

and its netabolite norfentanyl in one subject with the

adm ni stration of fentanyl by 1-day patches. Detail ed

pat ches for therCT/US2008/080029

delivery of opioid drugs are descri bed herein. Methods

for jqdgbsyery 1abigPPs Okfowk U viggled bineti

speC| fi c]Verrbo di ment s5 ct)\'ﬂ&ré grr% ﬁ%ﬁgﬂ Egt he? tlgege%hﬁ%cbﬂnet;c

i nvearemsters of theié- d@pma}@heg Wsdhompether‘adeydeatmm For the

pat e er th th
gg%ett%téjg Ifl(;?'l Qiapa Srten %oo:eﬂc?cgtrbﬁgtbe 0’21% 31‘,9'”? >t/o the 288

r ephfaﬁémaatpemod@f/ 72§m>uet| AEE cddth ade pf@'énfemlras geometric mean

cpo o PR ReGDYS SBRAG DaRler e By e ieany nCop and

specitic e
oneCpabrhpreasntdé as midmd%@vei n, on the skin of a

patient may achieve a steady state plasma |evel within
ut i I ff f e S

ot (PB338F 1 TRe U oPEie 18ali 33RF A RvatanblIct 67 it of e

pat @-Idayvplatche(&?tta{bl |T$1I& Chnasbéméyl -dd\apatcip has rabopt @4 ltieat of the 3-

W t ut i effective ran Exe

opi SriRctel SR8 i< B itf e vt midtid el SR ar drppatcn.

i ncThuge trﬂent-chayy;batatmdvan!abe@ﬂva)éntftertherﬁjﬁay paeh. as, T4 2, a

LBl e S T bR 2 SBLILL g

t hecdsiek®,,,"ARUEXETIP| Bifiey fllicdiiatopfis treninanstiod bﬂho\myudh%e blood
delgvered in a patch _as descrjbed herein is the base

f or ENGAYE (ronpenitaliop fluglypies) dufing astegdenstatiungxpreased in a
whedim@Hbibhte8@Ysubibans de rtl@'ca@@bﬁ'ﬂﬁasﬁdézp\&%ﬂ MRE XQV\%Q between
fentanyl, such as the DUROGESI mat rix

pat etre @nd\frer Was BINeSE @SR qse*b?a?déf?éi@t cqm@ﬁetraimecmr In the
daygasknstt ®adh —9§¥ PDEEhY tlﬁ@rﬂ@@tugﬁ‘dﬁ wa'ehc?rtl |ag§ma64%, suﬁstantlally

concentration of fent any I ncreased rapi

f i regpalienthan gt ektherdeday patel. iThuar g btias n‘atChewe\tlSed a more
th@&e%ﬁgﬁmﬁp yfeehhistic eady state |evel achieved when
the sa patch 1's replaced every three days. Wt hout

being limted to or bound by a particular theory, it
is Taﬂm@Me%H&V%W@rﬂ@DbbnMEamtash| eved because,

o IEE%EEWEQE 1@\%%&% a¢'@a)r(r8? pt

old
si miil taneously, a certlain anoun
hel d T th sue

old|patch 1s
-0 mbnt
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t he| ei@¥sder
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hat for |
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ntravenou
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jot_effect
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te long
stered

fenldfy due
t hat 1ilayr epl
ef f gct upon

may| be rel at
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bl asma f er

ot (2Nf ecy

every 3 o0
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vel v unnd

ti ceabl e.
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4 days,
centratio

However ,

T

B3r8 @2pat c

t he depot
accunul at
it has bee

)

on

N

found that w

hen a 3-day patch 1s applied on a patient

vvi t00tRG] | y rEqlacestents, the statities of eheelatafoftthe 3ddaygpatbh (Trt

apa)NELE Taogy 8% TRt R,

that a transder nal
TABIcY8nt i on t hat

the 3-day patch is
it has been found
pat ch according to the present
is applied on a patient with daily

repl acenent may be relatively snaller thanand/ or
| oaded with relatively less drug than a nulti-day

pat ch,

such as a 3-day patch, while stil

achi evi ng

and mai ntaining therapeutically effective drug plasma

| evel s.

In particular,

i t 98as been found that,

in

order to reach or naintain a plasnma concentratlon of

an opioid drug,

mul ti-day transder nal

pat ches,

T

may.

be used

N a

such as fentanyl,

pat ch,

e

targeted by a

a patch system snall er
than currently available multi-day patches,
currently avail able 3-day transderma
Insmm amomnEMS

such as

f ent anyl

a 1- day



one day. In such an enbodi nrent, sone of the two or
nore patches can be renoved on days follow ng the
wo pooststey and not replaced such that at steadRCHUS1088/080029
only one patch remains applied on the subject's skin
al PardihefeR (] MEdritfastNdl RaAb1% ) | PPVAIusUC 8057 EBRE THdval
the patches utilized caontain a backing layer and a
drug reserv0|r haV|ng a polynerl“ conposij lkower | Upper

EE (gr ug'gggzal red rt) iﬁta%pa; ::Ih; 6 ngant%m}gfﬁ %égﬁ

Omyinbe presenTrtCn"ItrhA rle@r voi r | ao.Qon- 1011122@51 1base

form dl SSO! IQPI Ln J‘IhQQI Le certain
SPdi ment s, mgl/Ts‘,'bAve % ent any 01‘%9 be ﬁfr%%e nf03.68

ot her such embodiments, the drug defivered by the

pat poeseay b@uan t@@&h%tl@g denbAdte ﬁ:ﬁ?hh@sg?‘% confidential
exanpl e, one or nore of alfentanil, carfentani

| of i i of Croemri ashP&IGs: ratiof @htthai 1-day r pateinttanDUREHBESIC®
t he V. [ a S nent,, the
PRRARST 0568 g O3Sl L IR el By pten

subject 1h need O
hunsicequivslentt to th@QB@éy bmcﬁuoulmassm%ommtr@@ 1106 ug/h. The
met hods pf the present invention may include an

add?d | Shal -4k Pl eoRiain$- wheghiantame g itent DURQGESIC®
t t

e SERAGEE, R BORA oy (BE P Ferifo, MR o okes

bastbteeo-dali eoqyd”[eise(nt total o P0ctamg mmtanyl taadellivenyant tbleéqtbﬁalent

use%nbtﬂ\tq}ntfgrﬁtgh t h -dgg%i F(ﬂ\egéqﬁﬁel @aél on[ﬁn?aqnyl a%out a

exatfhb®s, dlfféreacqaaﬂ:r@nta Vsutdipaordpérepedtast it is a d?bp‘lerlbni 3% to

pr e fectiv mana R y ssar
ralo‘%éée)]I t he' Vel tg'fs BSFBF"aaf&gugp ; Uf'*‘?@t' o?fdﬁ'leo 2y patch is
t arrgasarchbyt mﬁiyccsism‘eanb @veld orngyf WBItMQKIMerﬂtI@é(Bédaybétch to use
suc n |n dmi ni st r|ng two or nore patches to

ce,
t het & Hatch GrmRared i, ?’tqaéﬂH%ﬁheﬁolﬁf@?ﬂ@d%blgﬂhzat'on per

su&@wmécyvé ey Cli-aey bareh ReaREMuBh hRMef BESLIRRGEMEhan the 3-
skl(ﬂaé(can quickly brln% the |l evel of opioid dr to

ug up

et Consideungndiydiiat paishas.. thmre%w%\tfwénx) per fpatch in
patth@|’!tddy5pa‘1?é?it i8IsfnifRAntPIoRRr @H%Jthg 3"@& Vﬁ%tcf?éé‘:h a
patient may benefit froma relatively l'ower
concentration of opioid in the blood. An opi oid na ve
pat i ent =gl ple §ich2daysapplieationitrday 2fhema Ratghasy 3 of
only a $§1Qthug hatch initially, foI | owed by dai ] y
replacenent. In certain cases with opioid na ve

patlP@HRA acMioavlrth'@ ragsdasmal aiehes: Acgending denflG. 1 were
Coﬂﬁ@lﬁﬂlﬁg”‘tcbﬁﬁ)nbﬁ‘lgzaﬂdﬁt% q@%%f‘%téﬁ?l g%@rnfnanﬁr%cggs Rnilar to
desi r abl he reginmen of starting’inrt

ap;ﬁXyarTmbe darursngdm'ooat StaramDURY-TAKF 187- étﬂ&?canh&SIge &ohuElo pg/h

Ly
RS T B AL B el R S5 o
hedajen waarab'bupﬁz muuommﬂsmamu) énick. i Bhiomer 25harh, P@smAhtches

be uf.fi t to t dru to devel op
no?‘{%cgaaggo %?%Cfelf%r oé%hgs%qu?gmeﬁ\s S RAEISEM N, Q‘B% 1-day
" ojpiatuhds tholseiaidBoup 38cadfithé amonet dfliahtah@rf b%e@dﬁ? PaRAEs.
to the drug to such an extent that some noticeab

oIBEABC, S e BTk 5 kb G0RE RS ect

k| tselehted wenet it riepanderd rendepiods. Aeqpaichrat whret egRdh&T 19 to
with an instruction print. The instruction print may
be an insert or provided on a container or packagi ng
and provides a user with instructions as to use. For
exanpl e, the instruction Epint may descri be how each
patch is to be applied, the length of tine each patch
is to be applied to a patient, and how often each
patch is to be renoved and replaced with a new

pat ch. Definitions [0038] In describing the present
technol ogy, the following terms will be enployed, and
are def i ned ‘as |nd|cated belom1 As used |n thls

L L .




bi oequi val ence may be established by simlar AUC and

Cmac val ues per regul atory agency (such as the FDA)
whr@ensi2val ence gui dance. Transdermal Pat ches PODE83008/080029

Exenpl ary transdernal drug delivery systens are

i 11 pgsuEed viath HIHSreﬂUJB@ﬁBdEE@P %a&h@%f UerFér%Icﬂne%@Qs PDuring

As shown in FlIGS. and 2, an enbodi nent. of

t r af@derRAIMaRbnBIe; stx Yyatesh Weshwom fegate; ﬁ%} p%rm op,a new
a dé;&&méﬁﬁ?éwﬁbfte %n%é@ﬁﬁlﬁ:‘gtl&mal?é%e Ib& cﬂgsulb%%?[hezsanée area

and pee ab pr otectli ve . e reservolr
whi @ﬂwth@mdmen@ m%@dehhmtmhoute@gtswm §k¢rn Wama aeininmgn washout

Sur b aeey <3Af dt a@glg%% ¥Y&nd EPPmP?eSﬁIEM Q'4rda' b@hv@énr tréatments. The

(carrier u I'ta or carryI
phaWﬁdmIItIpeU@i wag éacorfiorende wgpn fremovalaxﬁﬁmastndy system. The 3-
gtelh&é’féy émpglaﬁ:ﬁswéé vs)p?n %r% thﬂs thn ‘l: rﬁé) %h%ced with a

car méve patcht(ttal alf 4vnatdrhee) Wnd: ﬂlﬂdaly 2(5tu1mpatdmgmm1lwem for 24 hours

o 1 HeRTerbe e Erendte g SRRV T Aty o2 HucheT Dl were

amatatiected to hisd 266{% hblhre ﬁ&ssmb;ebtﬁdhe@gae f@’ft@m& fcbh&sntration for

The_r.eservo be either a_si ase polyneric

corpE BB FoBI el Prspse SHen B B0l B aE Sl e was
I N @ashéwbe ophasaepbkyIms" BowoMpas. 15 QsﬂoWbethQ rsIQmaa@ of the
all ot her ciq{a OQHEMS ar present. at concentrations

gr eAfeER9ed, e fenipry ang}ent@gnfmgw bipead pf the subjects from

sattea1iedhoue s 1Y 288" Bas. i Thd dita fsﬁéﬁ/fﬂvi@i the3tedd)l Sate AUC,,
produces a conposition in which all nponents are

di sf§’8130‘¥|d°‘{ﬂce@ ratiqming the BIBeq masi eosgl Fﬂsﬁaﬁéo" fhe helay patches
I eS@EY0) Edmpdrbd wthitRe BEIHNIRERIORL 16 1abnk Bf su%ects was
enbodi nents, the reservoi'r_nmay contaln drug so

i cfiatdesind With &J@I@ve)attcm@sSoTIImﬁIamcyndédﬁ@@ﬁewamediata Points for
r estﬁg\go%% y Bate eé.oﬁ'ﬂg%ﬁgﬁ'cﬂgle rtgﬁ%gaﬁtctﬁgtda?éakééts for the 1-day

accept abl’e” pol yneric teria can prov
acaegiehsst e Imdf sﬂ@nalﬂmughptbleiI%léCi;soweIteoclphe faothe two types of
su t I rd t

LF0 W LA SRR, DATER5 00 )
t hdtad darge eSIﬁatencas aaroomg ther iedividaal tsubjestst uthas i affectmg the

t In nbodi nents, nore than one
Egp tn%ﬁ?’ I%\nﬁcanc%%f)ﬁ%goeé%d a perneation enhancer or

poI ynmeric material, is present in anmobunts above the
sat[Oﬁ&EQ]on cBablentdat arsh. Tablet 48 estiowdi tientcostpavison nof the

gha eg&gg %3%%%%%83{ 'i)f nl'?ef’ tdlge chfér Vv%'trgu g\%ﬁe OF] the 1-day

FI Qatéhest Heorsheé steadpstate cn@dmﬁ fdmtaewefe torsiderse fromi thef 16"

ot ] P Ry LR 2R3 AT et o

corgeosidtiomean andmietn fYL\PhaG¥ ipetanaard de\iaigrogivide@ny the

as descr bed l'ier. The, adhesive ing can contain
t hd"& g w@“ﬁ@w@%{ I%‘T’?eé’?ﬁfg?ﬁ:'é‘lea”éz’%% as ot her
i ngredients. [0060] The backing | ayer 2 may be forned

f r {00160} nat €ablal4Ashag dblacfof aO smb}ectsg(N#w)IsﬂaIvmlh both 1-day

del i hgs ch as a breat ccl ysi ve
AT, S AT el Pt sePetmn: sPliede. DRATg AURIpEt on

ac ewmine oniyol-ya ﬂa’(bhékéﬁ)érecéﬂ;ﬂléd dsut vatloViesdpar&es, applying 3-day

pol retpane ster, ethylene vinyl acetate F %

pol%g ey \é(ﬂ%ef‘ thal ate, polybutyl ene

t er epht hal at e, coat ed paper products, alum num sheet

and the like, or a conmbination thereof. In sone

enbodi nents, the backing Isgyer i ncl udes | ow density

pol yet hyl ene (LDPE) nateri medi um density

pol yet hyl ene (MDPE) materials or high density

pol yet hyl ene (HDPE) materials, e.g., SARANEX ( Dow

Chem cal, Mdland, Mch.). The backing | ayer may be a

nmonolithic or a nultilam nate |layer. In sone

enbodi nents, the backing layer is a nultilam nate

I ayer | ncI udI ngnonl [ near LDPE I ayer/l | near LDPE

1 NN - e .



about 5 ng, or less. [0069] It is to be understood
that the above paraneters are interrelated and it is

wooosiopbe matter to set about reduci ng the aneCmUSwD8/080029

opi oi d drug | oadi ng, reducing the concentration of the
opi oi d drug, and reducing the size of the reservoir,

Whi T &BER BANAEAD(CRY Pﬁér@r’r’ﬂ&oﬁmeﬁ@?a%%térts' lity of t he

dr m in the patch and providing a patch capable of

de| Treatment oDUEFE dr ug |dvBRxES desi [Fea@ines i od DEctuptien

i nj a manner| t hat achi eves therapeurl c effect|in the
r

pat -ent-—As| detai-t-ed hgrern-—the present--di sctosure--
provi des enp®diniehl s of(D@hdﬁes thdhgﬁmélativ@éko

M day —syst rnctu and om
malkgLt Je opjl oi ghl'g 3d&s cont al e% tmer el nb% 233 aygr?(?gl)e
fof “abuse before and/or| after use. [ 0070] The adhesi ve
reservoir 3 or the adhgsive coating 6 included in a
paf ThCas descrid@edAer gi np. negepe [f oride@1)r om ssantsnd
presPaye sensitive adhgsives known in the argt.
Exanpl es of| pressure sgnsitive adhesives suiftable for
us elLn

ool 8§t ane EVergiitPp S8t Hbiaeinbt sRfleY 33l Bt engeta points

Fég'tﬁblllﬁﬁfét?ﬂelgnﬁtc}‘éhl%ﬂka)r;bnb:?@@hb@mhg/mtés poﬁiétg Ej Eaelad@pysns for
es of styreni oC sed adhesi ves

oo BBl Peieballs TareasuhiBRr ST g et Dusery Bag" and
herzggt hpehbded théi tid endlBbolitd ohEéhtdlions were stable for all 5
styrene- |soprenestyrene bl ock_ copoly

st y§ubiRst %W@M‘&ﬁrﬁa@én@éﬁ&% ro%l@gia% %c)w 5 subjects were
St yidiREie 96 rahsashial Ry rtC orfpf! m@;l%rfﬁ;cﬁéﬁaﬂvasw@y due
di - bl ock anal ogs thereo éﬁ ary adhesi ves

i ndPueratarpinatien 1 aedain A9 SBOfs Wcﬁﬁaﬂﬁt ovararanalyzed. For
pol ¥agd; gifé 6F‘W?S 16%‘?\'0%%8 s8h R bR &YrjahGn Bpkéﬁ'@{yﬁénmrfgﬁtanyl

conpri a cop ol yner or ter nmer conprisin

| eas‘tantwnwarmpéjeékwh@had yautil@rrp@tﬁerﬁts'vg Elthh be cﬁamqmd data

cﬁﬁtQ‘Hfz’pr‘éQ&ﬂRE k5 'i‘-%agga}’éh' P%ﬁgldéata,a\lvﬁé(rjeagem(}e%ﬁﬁ with the
thacrylates, copolynerizabl e secondary RnDNONMers or

O NaEpresr grq}w wdatef pn'mts’ orpaesants tips noertapyledatafof ntha crapmes patch

acrortigyc i & M oo b, dfer ALy BRT ids ypdaions o

rretfbyﬂanalwqdcameatloent \lwlyéreas ltt)d atetgbdiitet ydrientaryl abﬁcerhlatlgd\ was
e hexyl

| h th
Do SRTPTaE e saretnd Pebod: iy in BVrioE: AREsYbl Br the serum
i sd@ﬁﬁayiyl édrHcghidtton tcsﬂ@anartb goe vty yahats@ ra}hcﬁy lbyl tre¥eyibrmal

r Iate et hyl y t hacryl ate, ~dec acryl at e,

oIS LB 1 Bt s Mestdaniany ‘Gatkncion Was'a better
rret.h@ﬁ@éﬂzsr af Be ViafibGayf tha%rmdm Bf fehtdngEgslivered. Table 4B shows
met hacrga ate, hydroxyethyl acrylate, hydroxypr

acr ppéita ofag@k}lpﬁﬁ glter @p,@(tchxﬂogcqfﬂaé%f@gl subjects ph3</':1|v1ng outlier
acrylndtrs r The nufhbBESMUbfBIRGTINE 4B ¥4

di met hyl am noet hyl nethacrylate, tertbu ylan1noethyl
acrylate, tert-butyl am noethyl nethacryl ate,

net hoxyet hyl acryl ate, nethoxyethyl nethacryl ate,

gl ycidal nethacrylate, and the like. Additiona
exanpl es of appropriate acrylic adhesives are
described in Satas, "Acrylic Adhesives," Handbook of
pressure-Sensitive Adhesive Technol ogy, 2nd ed., pp.
396-456 (D. Satas, ed.), Van Nostrand Rei nhol d, New
York (1989). The acrylic adhesives are comercially
avai | abl e (National Starch _and Chem cal Corporation,
Bri dgewater, NJ; Sol uti a, ). Further exanples of

pol yacryl at e- based adhesives are as foll ows,
identified as product nunbers, manufactured by

Nati onal Starch (Product Bulletin, 2000, DUROTAK (r)
is a trademark of National Starch adhesives): 87-4098,
87-2287, 87- 4287, 87-5216, 87-2051 , 87-2052,

87- 2054, 87-2196, 87-9259, 87- 9261 87- 2979, 87-2510,
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nmononers for polynerization of the adhesive do not

i ncl ude such ELVACI TE type | arge nol ecul ar wei ght
wa@eooglosi2es (or macronononer acryl ates). [0079]PCTUS2008/080029

certain enbodi nents, a plasticizer or tackifying agent

is incorporated in the adhesive conposition to inprove

themgbeasvnegﬁ P45 PhadhdccRinefE PIRA G sul tabl e

yi ng are imted to

al Emmenthyjﬁb'@asbons Comuissc hydCodmsbons Fluctuation

hydr ogenat ed| esters; pol yterpenes; hydrogenat ed wood

r est-ns-—t-ack| f-yt-ag-+esi ns—-sueh--as ESCOREZA--al | phat+-e—--

hyjrocar bon féwimslyade f({ngmmicati on ngmLyner @ajion

82 ¥%§) r;atc:lanagﬁafgﬂbsequzh@r(ﬁ%r ogé'ﬁé%'??ﬁ% of 75(33)

pet Heni ca| feedstocks, rosin estpr tackifigrs, and
the like; mperal oil and conbi natipns thereof. [0080]
I'f | vaed, the|tagkp{30)ng [agenk (e8Pl oyed $BWT d] be7g (38)
coppagdybl e wth the polyners or blend of polypers. For
exanple t he| styreni c bljock copol yners can be
formul ated with rubber clonpatible t ckifying resins
resins such thyI st rene, or

d bl e
Slnalg’f)?%?r]zer m%gb'lé’rf"'%@ hewvs et the; zlﬁh@émttb)i AUC 216-288) from the

enbpiMRdire the RABCMoas df Qﬁ@m&a@dpaw{ Q=28 dHRVt b@ﬁﬂhﬁggf fhe 3-
reservoir formed using a polynmer material, a tackifier

ancfay pataR basedion thegaomatieMeapriata i hengeqioptjemnednsof the
abogt of 8i%e 9h ba?cht\ﬁasaab&lﬁ hes inge 099@983% Eg{&\héﬂ?@ geometric

tackifier is a 30-85% of the total

conpean Grenof t@ﬁdeme paialiewas abput 1§ thebof the datyafatch. The
t ot j -

oo RLUERAAI0% Ao OR K RIS ferus abou 75
pr doetei d-day agish. 3f orthd aplect ist ¢onsidesg ibebansry theeA @G e Crmax

e I t erj,al .
opi s Gt S8 e oY iR Bk nt 85} SR, Bfen in Table
mat 4, |tabs1 da;c Ipatdmepajaym&ebbmneerepdbyb/é bideqaivelcat & the 3-day
pol nyI en ch | YR opyl.en polzyca onat e
pol hyre etgfeyt%?‘lﬁ g%egﬁﬁoﬁ'ﬁ%t‘hg?)é??ea eBﬂ{CHaP%ﬂV@Gd a
pol u@eﬁw\}m dresephirhiahahe, topﬁﬂéebody’:lﬁﬁl DLbRok;E@CQrmITRANs®
conpi nat| on thereof. In sone enbodi nent

pr ott9ckgie Th Sy%’Po‘é'Hn‘?frfe@@'yb'erP‘Frb@&%% PBWy‘és@b&Ut 5.9 mg.
shepHerebROFhrés Wil 7Vﬂfrlge(t3¥5 Q) fémér%f R -%a? %%téhetoucﬁa%der the
for fabricating the various |ayers of the transdernal

delSame @R hefs f@éém"l aed! fa&om@ ofrrfeetadwsm @5 UPYROGESIC®

th t I
e Y
t hogas edtincdteddy bbei&%w,f meh lSerSOdSI’ﬂy KI@WV Bedow hieatagftthé @3% for

& g .t ecessary functions. .
[odbaPtOeks ETbHANAP 1007 alf GRiae Houivendte nutzatgn per
haajak/%ssé. ﬁééﬂﬁl?h@h@% the1Fda§~palchln whi ch the patch
has only three |ayers, i.e., a backing |ayer, the

hase_reservoir tr|x | ayer, vvlthtotall
i ggbﬂe‘iﬁgd na-ll_'&%t‘?r@c%ﬁ?alogag}ec Pregeat dnventions avill |‘?ﬁ@ﬁ"°yl fnless
s uQiﬂh@wlsen’ﬂaréemntcon\téaﬁoﬁéﬁﬂém@ué u3Bd fblthhB§é1 wb?héx@rﬁem%@ucal
usi ngqla PI B adhesjve formul ation or a pol yacryl at e

adEQIUFE deNalopmept YiHBinokose Pf kel theues: a§ucffe.tﬁoaﬁgﬂ|ues are

basgplalitda0B, nuRd iRFRGE Ment, there is no significant
anount of permeation enhancers tackifier, fillers,

etc. In other such enbodi nents, where there are such
materials, they are present onIy in de mnims anount
and do not have substantive inpact on drug delivery.
The pol yacryl ate adhesi ve 9¥sed in such enbodi nents,
may consi st of a single copolyneric chemcal entity,
such as a copol ynmer of nononmers vinyl acetate,
2-et hyl hexyl acryl ate, and hydroxyethyl acryl ate,
e.g., the terpolymer DURO TAK(r) 87-4287 adhesive or
copol ymer DURO TAK(r) 87-2287 adhesive. [0084] O her
than u3|ng a natrlx as a reserv0|r for holdlng the

I Y o 1. i




[0094] In a specific enbodi nent, a patch as descri bed
herein is a transdermal fentanyl patch of 100ng/h dose
wareoefos2b4 exhi biting a steady state Crax rangi PQI/US2908/080029

about 0.7 to about 12 ng/m, such as about 1.5 to

abotgo18419/ Myne0 t | SROuUl 3

ng/ Fq" é?igd. f Jrh g h%?%ogse@égn@g rggltg %E?ﬁogﬁout é‘%g?‘%ﬁ‘d.ed to
Suche dlustsativenipl allprespectsanatieidhan oerili¢tiveeghihiei present invention.
ste t LN . Lng..f 0 . t.10, . .
ngr e 3he; BreeBhy (ERRJLT D BIRECH riary VABRA id Soetaiea
al tierphernenetion that oan b detived framdhe desctiptigh wbntamedfhreosn by a

abo g wFar. pat ches of.|ower or .
ot opepon SRUA At S Ao B g0 SR s, Mg sonsiderec
ar etodmalvithn trecsaogierod ithe present,indemsiend. on t he difference
in area. The fentanyl present in such enbodi nents may
be the base form of fentanyl, wherein fentanyl is in a
base formand is dissolved or dispersed. In other such
enbodi nents the drug is conpletely dissolved. [0095] A
patch as di scl osed herein may al so provide a targeted
di fference between Crac and Cnin for a given dose
strength. For exanple, in one enbodi nent of a patch as
descri bed herein that provides a dose strength of 100
nmg/ h, the daily swi ng between Cnax and Cmi n ranges
from about 0.025 to about 13.0 ng/m, such as about
0.25 to about 2 ng/m, or fromabout 0.3 to about 1.6
ng/m, or alternatively, fromabout 0.4 to about 0.8
ng/m. In one such enbodi nent, the drug is fentanyl.
In other such enbodi nents the drug is an anal og of
fentanyl, such as, for exanple, one or nore of
alfentanil, carfentanil, lofentanil, rem fentanil
sufentanil, trefentanil and the |ike. Incertain such
enbodi ments, the drug is in the base form of fentanyl,
wherein fentanyl is in a base formand is dissolved or
di spersed. In other enbodiments the drug is conpletely
di ssol ved. [0096] Additionally a patch as discl osed
herein, designed to provide a steady state for a dose
strength of 100 ng/h, may al so provide a drug
fluctuation, defined as (Cmax - Cm n)/Cavg, that may
be | ess than 100% such as |ess than 90% or
alternatively |l ess than 80% or furthernore | ess than
70% or from about 30%to 65% In one such enbodi nment,
the drug is fentanyl. In other such enbodi nents the
drug is an analog of fentanyl, such as, for exanple,
one or nore of alfentanil, carfentanil, |ofentanil

rem fentanil, sufentanil, trefentanil and the like. In
certain such enbodinents, the drug is in the base form
of fentanyl, wherein fentanyl is in a base formand is
di ssol ved or dispersed. |In other enbodinments the drug
is conpletely dissolved. [0097] For devices of dose
strengths that are different from 100 ng/h, the daily
swi ng between Cmax and Cm n ranges can be scal ed
accordingly. The daily swi ng between nornalized Cnax
and Cmn ranges from about 2 to about 100 ng/m (ng/h),
such as from about 4 to about 50 ng/m (ng/h), or
alternatively, fromabout 5 to about 20 ng/m (ng/h),
or fromabout 5 to about 15 ng/m (ng/h). For devices
of dose strength that is different from 100 ng/ h, the
daily swi ng between normalized Cmax and normalized
Cnmr anges can be scal ed accordingly (such as for the
25mg/ h, 50ng/h, 75ng/h, af® 12.5ng/ h dose strengths).
To be bioequivalent to a DURAGESI C (r) DTRANS(r)
fentanyl transdermal system the 90% confi dence
interval of the steady state Cnhax ratio of a new
transdernmal systemto that of the DURAGESI C (r)
DTRANS(r) system should be within 80%to 125% Al so,

t he 90% confi dence interval of the AUCss ratio of a
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strength), is about 0.04 to 0.08 ng. h/ng, such as 0.05

to 0.07 ng.h/ng, or alternatively 0.055 to 0.065
woreokos04 1t was found that 1-day pat ches exhiBCT/URZY08/080029

such | oadi ng provi ded therapeutic analgesia simlar to
W p el ROGESI C DTRANS(r) . For conparison, the

SI C DTRANS(r) 100nmg/ h patches include

about 17ng of fentanyl, which is about 0.17 ng.h/ny.

[ 00106] : j S':Q'ﬂ?r‘

pr 81\1/| de&%&%&?@g’ tg’ﬁfé o'ﬂ?%? aﬂ?&l]é;%apsatgﬁ,é %ng

(%8} i lai rabsdmmnal I%atcheitanpdreinisitnatipamfi femtasyl through the skin,

enbodi.ment, the patch described herein may be a 1-day
CO'B%rfsé'?wg providing a drug utilization of |arger than

about 3@%ackinghays; at | east 35% or alter natlvely at

| east 40% or 40%to 50% errbo

patch | € TESPURY HRAOSEEREHNE BAGRER Yk SERT e fsin Eomtacting

f efHulﬂ’éyé of &’fegwlsetvbal’blea’@adlrfg% t@?&;ﬂ&lf&igm;ﬂ&&h 3p%ymeric
or alterpative east r 0tQ

cer®PHIRPSEIGRIFOBIANYY AR AMRount Hﬁ%&\? 8&9 W%’%&'%é‘e"}d&F%a”d
of rh&RtaANYdnalgesrr ® ™ heMaanydr bse idhyd vaaseinf aailp aﬂﬂa(t@nent
di ssol ved or dispersed. In other enbodinents the

i s appleat @Pe‘l’fyo'bq @étﬂhv‘é’bl thenpkipr aRhvgves| 3 Ste&"dpiaitéiﬁ plasma level

desdr@Rfck RF aRAIHES: 4y such enbodinents is designed to

deliver an analog of fentanyl, such as, for exanple

al f(eht &R Instreetione ptiRtnincludings éﬁtraﬁiqn Oﬂe‘#ﬁ'WefﬂPéﬁﬁeme”t of the

' trefentanil and the like. [00107]

tra %ﬁﬂ%l?y}éaql on of a patch is typically maintained for

no greater than three days such as tvvo days, or

al ter natd.ve ay. t

basfed o;ﬁhtghkéxp?ggzzaﬁ'ﬁ ﬁi scC eé%'ﬁrgr% BJ%t ft{?ﬂib%sﬂﬂﬁ gontains
polyecrepiel aretlthieouttlibatigracf batdriigin mwpatqmﬁeat lefsthdint”o after one
da;{_éfru%gls 24, 36, 48, 72 hours) and then repl aced.

ér, in one enbodiment, a nethod of adm nistration
as di scl ose herein calls for dai ly replacenent

e ed T8 W ot AR veelBE g% @R g S pesepeoi s

fonhb@ lfﬂrfongﬁntdaiﬁﬁsiefé@blyﬁfﬁahét, corisist byseagneg)pat pblyaﬁylagel ang the
La | € t he I rst a a t he 00
iRl & 6 Bira Bt bioh S o a e ) ST ctenaaf i, "t o

2 or noredays to cone to a steady state for a
therapeutic effect. In another aspect, the present

di st1 osUbe Kirblams wheretnba Pafchaetiis st RAMMRY2eth Cmax of 15 to
60 ABlinily/n] ARk uchdiali 2 Gy bt 10 1oPS5 ARG R atlsRHAWate.

such for exanple al [fentanil, carfentan

Iofentan|I rem fentanil, sufentanll trefentan|I and

the li k%@kn%‘?laawlﬁwﬁ |n°t’herﬂé&91 Bﬁﬁtﬁg%st‘eab hl%lté Mru%r\‘lux of

day one and su sequent dai I'y applying a new patch
0.11te@Paugécrathday - ol d patch starting fromday two, such

that the drug plasma level is wthin a therapeutic

range in a shorter period of tinme, e.g., in about one

dayt. Sorfbeddt efhmaitwd whereiptiee patch xbibita mnbUCanty ed-rom! to

Q e first day such that at steady

2002:?%—?\/% Atse\gdg%eétgatch remai ns on the skin for

anal gesia. [00108] Thus, in one enbodi nent, where

fenganyl_ is.t e | ] vere nt fo

and-geaTRe Mieh i b F e et PTInE sieBiy sl o fux o
0.1hb @besy/(pmds)ma concentration of fentanyl, such, for

exanpl e, an opioid tolerant patient, in order to

achi eve therapeutic effect, |arge doses of fentanyl,

such as two, three or nnré3patches can be admi ni stered

to the patient on the first day in order to ensure a

therapeutically effective plasma | evel of fentanyl is

achieved on the first day. On day two, one or nore of

t he patches can be replaced, and on day three, all of

t he patches can be renoved, with only one new patch

belng reapplled Varlatlons of the above procedure can

T Y



curve with the open circle data points represents
simul ated serum fentanyl concentration values for the
wa2aapsnet ches, the solid Iine curve with the PCHDS2008/080029
data points represents sinulated values for the 1-day
patches. In this simulation, although not included in
the excerpt that is depi cted in the graph of FIG 3,
t heB-1- ddyrepkit Hedaifn gk WaKsesrin tBecF&?ngPtS eQRRriges an amount of
d|S§§I§§d‘fénﬁ%ﬂgyb?séét%c%ﬁ@ét?on%ﬁ@nﬁ bA2-to b8 A3 st two
days re steady state was achi eved) whén the
concentration was rising, the concentration after 24
houé S Wa%eom ¥ Ak \Dl‘?erfeunt{ﬂ tpa‘?éh ggﬁ aﬁt§@g¥1o%§|§z°ed to dose
he concentration rs was on
strertgﬁ[ubf 6% 1Bt crof pertrag é&néatw nsmataéy Goreixday delivary. t o
what is shown in FIG 5 for the application of 1-day
pat ches. The 3-day 100 ng/ h patches were replaced once
evetd t Aihesidefygaim 8 wrereiottieszl r&sl&atoirfcmmmrlws EORolymehhaving a

solﬁ@ﬁ&qe R%E\%a%%%tofm%/h% w'éﬁg %h%r%%lg%/ reS%?vC rn'éas residual
fentdrgyl basenofCessthan g 0alttuin dedaygfukeand t he nean Cnjn

was about 2.9 ng/m . Thus, the 1-day patches had a

Crax that was | ower than the Chmax of the 3-day

patﬁhes r']rhldONi/ﬁVéﬁbla;]rhfﬂém&}eﬁkﬂ:yf tﬁ%tréékﬁsod |h@dm@n% frobhat14 to 0.3

er than the Cmn t he 3-day patches

mg{fé‘é‘,ulof g‘ﬁf&amﬂ basenBeT 8reas Wi e HESER Wetr@rﬁﬁfcﬁnﬁefo?f‘narea
nofrfdlizEd €o Ho8& ¥trBRdth 8P S10.55td Wb &hi?qskr dhg Jerslay |a@m.ha@tfopn -day

of 1-day patches Doubl e initi al dose [00118] FI G
dels®Bias a simul ation graph of the bl ood fentanyl IeveI

at the beginni ng of use of a transdernmal fentanyl

product conparing the use of 1-day transder mal

f en‘m%ny|Th@alefeofpéalﬁh%§vh@é¢le@se Ersenair st @ thidinegs 9f 84125 mm
ches (DUROGESIC (r) DTRANS (r)
(0-%&‘:7?'?| xﬁ'ggﬁmﬁgﬁg}tl me without replacenent. The sane
skin and patch paraneters as SI MJLATION 1 were used.
[ 0013L9] Tikat khesf tdheam Viér whiedid thherasiepwiroffurtiies comprises an
enfiREGESI C (r) DTRANS (r) matrix patches and having the
same conposition were used as the 1-day patches for
t hel&i mIﬂh&z:tk'ltounc cldiime3 DUBEBES et (o c)nlﬂ)BRAl‘dEhesiye wabhratsx layer in

h h.
inH AR oSt e et o e 0 B v 11
t hi ckness and drug concentratl on as the DUROGESI C(r)

DT ( nﬁL |x%§at h but . rebaﬁp imately 2 1 cerI
eac & éa‘f" HES U5 ARt 1A’ FeiehPOlymer

sel@d&tle& ﬁ’ﬁm @Umsbﬁér bf QTBAN%W%gﬁﬁidyLKethéhéh p‘MSySmyl acetate,
initially F|Ied f ro hour nd remai ne

polytipyidepg rG0ade Polyeyiansur By é'emedg%rewt'%'ﬁtwé’%cf‘? PET-
poI?&Bfa@Wnﬁé@rahd%IWIé‘ne {eRetRalgterul ation, two 1-day
pat ches were applied at zero hour. At 24 hours the two
initial patches were renoved and replaced with only
onerglew thulayoP@hifila WHEPSAAHE Mabhing el 13Ya BRI 0.012
| aced daily wwth a fresh patch. The final used
np @ﬁ“MﬁsoﬂéﬁﬁVB&5aﬂD72 hours for both cases. The
simul ation generated data points started at the
physi cal [ C
Pertlico T8 Horrosin SR 1l afthitd ucs pHRRR R fret day and
sutsequentlywene patbdod @achUbMUBnt gay 2asulio within lonetday a steady
graph of FIG 4, the dash line (- ) curve with the
open circle data points represents data for the 3-day
patches, the solid |ine ca&ye with the triangle data
points is the curve for t 1-day patches. [00120] The
actual experinental data show the daily swing of the
3-day patch with a gradual overall decline in fentanyl
concentration in the blood. The sinul ated data show
t hat when using patches half the size of DUROGESI C(r)
DTRANS(r) matri x patches the bl ood fentanyl
concentratlon “can be nalntalned |n a reasonably stable

T L o, g - ' ~ AL 1



fentanyl base) when they were replaced once every 24
hours. Since the DUROGESI C (r) DTRANS matri x patches
woweee/osde to be bi oequival ent to the DURAGESI ECT/D$2008/080029
reservoir patches, using either kind of these patches
staf HothgRadl C.0, S Md % 6 f(ﬁ\g?tﬁné{rl‘d COMFRIA Sy of 10
Pat ches w t h dose st rengt h “of wer e used
ng/minag/B} todbp a/miwe/lh 11 col on-rect aI surgery pati ents
were tested), a first 75 ng/ h patch was applied at the
begjfni
Uhelnauae: o SSPRI L pRERRE D oL Bn faf SnRl H ok anc
subiseduerty end pateh mrraychgsubhemmnﬁay reaudts avitBire3 uigyk g normalized

bol E™a0 | 0 e se of .40
Coepy ‘Us'gf‘f’eé ng*g)(%‘gkjr@hgr\‘ﬁag %%%gaéd@é%f’ﬁ 18 Refnany o 55
ng/fdftg?h). 72 hour, the patch (i.e. the third patch) was
removed. [00128] The data show a step-w se increase in

ser entra n ach n
|sﬁ?‘§ KBno F'IQE"? @sb"f(?ter%sﬁ'ﬁotpa@pgép'gﬁs pRcilgagy state
(ndrmaum @ unBndlizet O.he diffdréhcelsho. ﬁatglrlnqmgvmub @ ng/mi(mg/h).
deliver drug with kinetics consistent with the
constant intravenous infusion of fentanyl. Because

onI 20.0NErHRAdtdT claimaleplhdreinttRe baRhxhibitdla rinaltedeO, . of 0.01
t he, expectation (simlar to the case of constant

| e, (
to (P RMGUTIoAN aftRs|3) Single appligation 8F LemaAR!Y ent anyl | evel s
woul d be simlar to that of the case as a single three

day patch applied on the skin for three days, in which
casél -ser Tl 'ﬁb@ft%\@im 19 wiieeain the palel axbibitsl arsteady slatmerug flux

approxi mately the steady-state

Ofggjnjcf:ﬁe r'a]tatlt‘on obt ai ned after 24 hours. However, an
accunul ation effect with daily replacenent resulting
| n gy adygly A&t‘%{f FhRPY Bhdre lnﬁ%ﬁ%ﬁ?ﬁwé&fa §Q5Hmyq{fg%°/§¥oe‘|2 Wt%
over many days was found i n very

in tharesgrvalr, such as fentanyl. Exanple 3: 1- day Pat ch
(wth 87-2287 Adhesive), Replaced Daily for 3 or Mire
Days [00129] Mbnolithic transdermal patches accordi ng
t o H.g. ThedditeofpelaipaBerhdrein3he Tdser@dir is3a Inaimd rékzresihaving a

si zes, conmqpt.i si,n Qut 7 %.0f ta se to
POt VRIS o 158 dAtvds halife 338" Ak 2¥oRElEi acrviate
moabithe?, 0-4mwits, Viabacktate, &wcﬁ%&G&h%ﬁ@efk@ﬂte&&l)acr&lQ@l30]
The matri x adhesive was National Starch DURO TAK (r)
87-2287 pol yacryl at e adhesi ve. The DURO TAK(r) 87-2287

adhegi ve h@%b’&&ﬂathﬁSaﬁhe’#@ihQﬁé YEsdrRdil [¥e4 inFRex Fésamyon ﬁé(\hng a
acetate, 28% 2-ethyl heb%/ acryl ate i97% %dr oxyet hy
ta K 28

DO'WP&'@GWW Vé%h 'érNPt@P? eah HRRRAEAKT 87 . aﬂ‘?@%“é%e
USPN 5, 693, 335). An about 43wt % pol yacryl ate adhesi ve

;?lepar ed. l('V%en 6%@: %@@?\%gé ﬁégﬁr&é ]t%g%%r%l ?/%clbec%nat e sive
fentaityb severveiol on i anbackingrdayers thaf fasenairn cpmpgeumgr at @olymeric
corﬂbd(%flst!ttbrn aﬁooﬂitn?%m Qﬂe&&gl‘t{) |r:i)’du%§'taﬁdo@am?£ﬁ %H¥l|lgﬁ ia d}" IEaehuman for

esi ve so I‘on an sol ve
onélHay, snth&rennm‘allwaepleaenemtmﬂpl|aatroelsc93’r tr@ skin ayleievend stemiy state

sol.ve nesult in.a ri ayer of 1
noHiEEEComeaie B ROLUL B REN tors P Can R KT afthighom).
whérein thetrbserkoibhak a tigickraege rof rond.0 $23Imed (G5 mil) to 0. 887 Haire (1.5

of nonlinear LDPE |ayer/linear LDPE |ayer/nonlinear

LDPE | ayer is lam nated on to the adhesive drug

reservoir |ayer using standard procedures. |ndividual

pat ches are die-cut fromthis lamnate in 5, 11, 2 1,

3 1 and 42 cn? sizes to have about 7 w % each of

fentanyl, to generate nmond!d t hi ¢ transder nal pat ches

cont ai ni ng about 0.2 ng/cnR of fentanyl base. [00131]

Such patches are to be applied to an opioi d-naive

patient with the application of only one patch

initially and repl acement every 24 hours. The result

is expected to be that the 1-day patches take about 3

days to cone to essentl aI I 'y a st eady st ate cond|t| on.

. Y P



pat ches had about 0.4 ng/cnR. These patches, with | ess
fentanyl than Sinulation 1, were able to neet or

wezxeemsk2ohe fentanyl delivery rate predicted bRCT/US2008/080029
Sinmul ation 1. [00140] The mean fentanyl anount

mil§i8hd W@ﬂcﬁ"ﬁﬁs aaltitxathed thofentafyNof 4t084TBBIWIY after one day of
subtracting the nean residual fentanyl content from

US§.he initial average fentanyl content of the system at
time O (t=0) as shown bel ow. [00141] Mean anount
delivered (nmg)=Initial content (ng) - Mean residual
condfent A mgthqdoofiagipinisteringafieatasibhagentst a thivenameiareed thereof,

o BT, 57 A L5 18 o

stehdy dtéte dBIvRSY ri$ne‘&e@timnformmlmtemgamalgesaeIwrw_fﬂedtffeonpatch

e 3- . /_h 3.8 r t -
col i ;P 8 L SU BT PR e bffaring
polganylate araf fentamyblyaseens at t=0) were 5.47 ny, 3.42 ny,

8.01 ng for the @ 38 mm @D 25 nmm and 3-day (50 nmm)
50 ng/ h systens, respectively. The nean anount

del & er atheduetihng cﬁ)ceanarﬁeawpérie@am dailyrreplaesmehethe patch has a

utila roxntggtf?egl_{)g'}ﬁ%%%?4 e%sqgg (%a thes%tan(\él in the

respectlvely Thus the thinner 1- day QD patch (25

vvas vea°/ut|I|zat|on fentan c| ose
To 2t Thaethan Shipire 28y tihe oA NG Bl Bl ias Pman

is dpl@l@)’na(l\@ﬁmi dBIyies b orl0PAtdR]at Fire st aalyorepidtRnidht BMone
3-day patches and the data for the 25 mm 1-day patches
paliar e” used to sinul ate phar macoki netic profile of
steady state profile for using 3- day pat ches with
repl acenent every 3 days and using 1l-day patches wth

r epcerfdstmetapd ypf Giim @6tfhréh%r| qampiisingrdgieintising dhat the human

: I
s G RS and aph i Snp BT SFFsFeMy AP SpEBh diu getcn to
repldoeed dayeaild platabesuah that azfestanyhigvel inTplesinasis alrestpadyfstate
- atch (dashed line) took place at the 264th

ranﬁ%ﬁr} gWé]rlﬁ%yslfs)l mul ati on data show that the 3-day, 50 nm

2 1 cnR patches had a simlar steady state profile as

t he301 daye raéthodhof ﬂ:&lmﬂﬁ fpaiberesprisog dhjermnsmgemjtthe human
.ot g" t han 50 atal forna can be
s qRi0aaabrl oA etk oL B8 PicTeR T iR R pafs A st
andl ahiy Gapllyimg Dpeai patdh hy ré@akxb langay-bid gagct atayling from day two,

sudt st vy biSis eeCu ol a0 TR e g o

[ 00144] Monolithic transder mal patches accor d| ng to
FIG 1 re re are to c a|n about W % 0
f entlany|Thegaethed of MbEt FoRpeTRo Eﬁ%lrm%@ﬁwmg

to MRt h@Rah's Shadied feehie fFéK(tlﬁé h%ﬁra%&%%;ﬁ&ﬁet%IeYéhtfélrflr%p@f patch

ng/ h dose strength. The area of a 3-day patch was 42
aplﬂ‘ﬁét'%[hénﬁ‘ PP éwwpewﬂﬁsl at f'%é”d\/\ﬁ@'yaﬁl&iymg Frinew patch to
rep(é?:e(%ﬁmélg JERn QtQHﬁﬁb frohi HQ{/‘ Blo, ZucAThath ekt eVl in %f%nsma is

patches were al so nade for the 1-day usé patches
eﬁffC@VeéQirﬁB‘élQ%@thhﬂh@&edaX/ pat ch thus had 43% of the
anmount of fentanyl of the 3-day patch. These 1-day 25
nmm pat ches had about 0.2 ng/cm 2. [00145] Such patches
werd. apgheevethod op iclaird -26awhese ibe beﬁhsexh'fsuajaemrmalized Crnax of

15 GEOERORIRE o' TRRREEE o B, REloR Sl AP SR et

pat ches of different thlcknesses Durlng each
treatnent, the study system was worn for the set
period on a new applicati skin site on the
application area. For each subject the sane area of
the body was used throughout the study. There was a

m ni mum washout period of at |east 6 days and not nore
than 14 days between treatnents. The washout period
was to comrence upon renoval of the study system The
3 day 50 nn1patch was worn for 72 hours then rennved

o T M | T



day 50 nm patch was worn for 72 hours then renoved and

replaced with a new patch (total of 4 patches). The
wa2aap5284 mm pat ch was worn for 24 hours then PENDSHA8/080029

and replaced with a new patch (total of 12 patches).

Data were collected to the 360th hours. The

subj ects-averaged (N=17) fentanyl concentration for

bot3I3. si Z&e reethod oficldine @6iwhareindae patsh exhibits a $teadwgtate drug
1, ate was reached at or before the 216th
flu %ﬁ”‘%@’@{cﬁs ows the summary of the averaged data
(over N=17) on the f ent anyl concentrati on in the bl ood

bjec mth thh t he 8t h r.
Thet e TBeekRet’ ploh 29 FRPE A AAlEth s Py st state
(nohhéhzleddi%éx Pﬁbr@ﬂitﬂ@ed The )elifferencs ¢fl0.5 he/ntl{ragrayd Ziag/eni(mg/h).
poi nts represents the 3-day patches. The data show
that the steady state AUC fentanyl concentration in

t hesspl OQ'(ﬂ\thﬁéthéb iog Blalny 2BivghEReinftRe phite ekhibity aoateédnﬁaate drug
with the 3-day patches.[00153] Tabl e

conpar ed
A gl ¢ sepArigdsm B anthiheieasivak bRp @ethi%n afn%%?% "1519 (65 mil)
todb@;ﬁﬁgaymt)ches versus those of the 1-day patches.
For the steady state condition, data were considered
fromthe 216th hour to the 28'8th hour for a period of
72 ¥our FheaurtBed @hcigina e Wassisribe desesvejeerrapiises reamount of
: % t ed by
clis e RAforl 5 cornigich! G 20 408 1 200 Moy
[00154] The AUCSS of the 1-day patch (Trt C was about

1. th 0, ;

1oy panenekisS of it PR Aeel b Vasg S o Botymer
havagaa@tﬂubllqufot femtanytibgsepeft chwt%ds2akbott 1. 2 that of the

3-day patch. Thus, the 1-day patch was bi oequi val ent

to the 3-day patch. In Table 2, a striking difference

i's 3the f'ﬂhecmambdcm clalef P6 edhedsin (tRemeser@iy mmeasego 14 to 0.3

i.n.this ca .The fl uctua S

moltHe BhiFET G SFoRTHueh Th.deRTERl entnprch b R area

noreilig€Ntd dbseBtrémgin tof a0estad U5 ichg i @ag Yergamil @ominally for 1-day
xpressed in a dinensionless nunber. In the case of

delivgY- 3- day patch, the swing between Cmax and Cnin was
al nost as large as the average concentration Cavg . In
the case of the 1-day patch, the fluctuati on was

abotht 649 rgatbgﬂaﬁtclaam%ﬁ ‘é’h%ﬂelrethetrﬁa?fv%é\‘?s@fthtqlféess J from

oo?rz@'ﬁ%n?@lsmgtJb%%?shhﬁ (4548, patch provided a nore
st eady bl ood concentration. Table 2 Mean (CV%

Phar macoki neti c Paraneters [00155] Table 3 shows the

st gfg. St i rﬂfetﬁola %fdéai?n %6 \tvh&eﬁ\ ?@/ ré%@hﬁ:’t hgé' ?es?t)ual fentanyl

versus those of day patc .
basﬁ@fd&@&]\aﬂﬁgwyﬁﬁf@rﬂn&tﬁ%m‘fG'Qe dermnstrate that the 90%

confidential interval of CnBx, and AUCSS ratios of the

1-day patch to DUROGESI C (r) DTRANS(r) were within 80%

and41125%seThfefeafﬁaIrye bas@en lthd ayrepanation iaf ditraegdervwl exatch for

he 3-d S 490 /
ool TR B0 e dhe arsss eSO hdiusg R wrein e
trartéderrﬁ)hlﬂﬁﬁ&Slo&r(or&e@ﬁRéhﬁ(\yl) re%én@onrgjrha [recking dayﬁrathasreservoir
ntan Therefore three, 1-d
corfiisinb 8 RS FRroTTn Sapprisiia B BIENT §dPbpy base to
ind0¢® andl imeahtaint ar@igusi inod hﬁmah Eitbrycbnef patgh Epedeﬁ)ﬂs@aNﬁé‘rem daily
ntahn’g‘.lfﬂaneta , geutda 8.5%d ence15
repiacsmeRt sprticafie gpitl SB‘Br éee’F?\? adyStatg ’}Q”a‘f" to
43% to 35% However, this performance of %utlllzatlon
of the 1-day patch is reasonably good considering it
had only 1/3 the tine of t® 3-day patch to use the
fentanyl in the patch conpared to 3-day patches. From
a %utilization per day perspective, the 1-day patch
had a much higher %utilization than the 3- day patch.
Consi dering individual patches, the residual fentanyl
per patch in the 1-day patch is significantly | ower
than t he 3 day patches Exanpl e 8 12 days

- . = Y. T I



pol yacrylate and the utilization of the drug in the
patch is at |l east 30 wt% after one day of use. 3. The
wh 4090852204 ai m 2 wherein the drug is fentanyl beEEHUSIUA8/080029
the reservoir is formed froman adhesive polyner that
)€ t
60 F\? ?gﬁ? Oﬁﬁg;ﬁbhﬁéﬂ gdcém.,P@f* V@g& %éa {ﬂgﬁmll EH% \Dizearem tgg fentanyl
basgt m@&fa eplubility abapt @asmsde Wt% inTke keserwiir; dhairgsgvoir having a

X r

thic 6‘1%/50% Rg% FH.I ! rm Bt n@ qzsg?n @?O' e oﬂ@?‘aﬁoﬁ Bf the

fentagwhba(smn the mtclstse@tdqaﬁﬁétvﬁ% terDne daiytof ose.cl ai m 4
wherein the patch exhibits a steady state drug flux of
0.1 to 20 ng/cnkh. 6. The kit of claim3 wherein the
patch exhibits an AUCnf 15 ng-h/m to 200 ng-h/nm at
steady state. 7. The kit of claim®6 wherein the patch
exhibits a steady state drug flux of 0.1 to 20
ng/ (cnkh). 8. The kit of claim2 wherein the reservoir
conprises an anount of dissolved fentanyl base at a
concentration of from0.14 to 0.3 ng/cn2. 9. The kit
of claim1l wherein the patch has an area nornalized to
dose strength of 8.5 to 16.5 cn2 per ng fentanyl
nomnally for 1-day delivery. 10. The kit of claim8
wherein the reservoir conprises a polyner having a
solubility for fentanyl base of 1 wt%to 25 w % and
wherein the reservoir has residual fentanyl base of
| ess than 70 wt% in one day of use. 11. The kit of
claim8 wherein the reservoir conprises fromO0.14 to
0.3 ng/cn2 of fentanyl base per area of the reservoir
and the patch has an area normalized to dose strength
of 10.5 to 15 cnR2 per ng fentanyl nomnally for 1-day
delivery. 12. The kit of claim8 wherein the reservoir
has a thickness of 0.0125 mm (0.5 ml) to 0.0375 nm (
1 .5ml). 13. The kit of claim 12 wherein the
reservoir further conprises an enhancer. 14. The kit
of claim3 wherein there is only one adhesive or
matri x layer in the transdermal patch and the
reservoir contains no enhancer. 15. The kit of claim3
wherei n the backing | ayer conprises a polyner selected
fromat |east one of the follow ng: pol yurethane,
pol yvi nyl acetate, polyvinylidene chloride,
pol yet hyl ene, pol yet hyl ene terephthal ate (PET),
PETpol yol efin | am nates, and pol ybutyl ene
terephthal ate. 16. The kit of claim 3 wherein the
backi ng | ayer has a thickness of 0.012 mMm (0.5 ml) to
0.125 mm (5 ml). 17. The kit of claim3 wherein by
appl ying two patches on a first day and subsequently
one patch for each subsequent day results within one
day a steadystate normalized Cmax of 15 to 60
ng/m (nmg/ h) and a normalized Cmn of 10 ng/m (nmg/h) to
55 ng/m (mg/h). 18. The kit of claim3 wherein by
appl ying one patch on a first day and subsequently one
pat ch for each subsequent day results within 3 days a
normal i zed Cmax of 15 to 60 ng/m (ng/h) and a
normalized Cmn of 10 ng/m (ng/h) to 55 ng/m (ng/h).
19. The kit of claim 18 wherein the patch exhibits a
steady state (normalized Crmac- nornalized Cnin )
difference of 0. 5 ng/m (ng/h) to 2 ng/m (ng/h). 20.
The kit of claim 19 wherein the patch exhibits a
normal i zed Chmax of 0.01 to 0.2 ng/mM-cnR after a
single application of the%atch. 2 1. The kit of claim
19 wherein the patch exhibits a steady state drug fl ux
of 1 to 10 ng/cnkh. 22. The kit of claim 17 wherein
fentanyl has a solubility of 7 w%to 12 wt% in the
reservoir. 23. The kit of claim3 wherein the
reservoir is a matri x reservoir having a polyacryl ate
natrlx the polyacrylate haV|ng 5-10 vt %
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