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the treatnment of imunoinflammatory disorders.

I mmunoi nfl ammatory di sorders are characterized by the
i nappropriate 10 activation of the body's immune

def enses. Rather than targeting infectious invaders,
the i mmune response targets and damages the body's own
ti ssueswmﬁmwmmqum ﬁﬁpﬁ Egﬂfﬁ?
by the immune systemvaries Mﬁth dlsor er. For
exanple, in nIMU\tIDJNOISNFHAﬂ‘BIMAT(DRY DISORDERONSE i S
directed against the neuronal tissue, while in
Crohn's disease the digestive tract is 15 targeted.

Irmunomflarmatory rders_affect ml|ions of
i ndi vi dual s and gaﬁggr%waph%in%ﬁ%s ast hma,

al I er Q?ﬁe 1H$e{rﬁf6$lijega“cer§ nﬂé{th?%hﬁ%ﬁ(t & 1iﬁﬁ“ﬁﬁémﬂa81m%t0{y disorders.

arthri opi c opi'c eczenn

henmol yIrhfnaidaedmmatdri di soraBisry cﬁ@fa@&rr%ﬁsby the 1nappropr1ate
i nfl ammat ory bowel or gastrointestinal disorders

(‘ecgvaticr ohiiedadiyseasmuandeldnses.aRather i targoting infectious
myl t idgl e sclerosis, nyasthenia 20 gravis
p A3 r%/thwmaw&trﬁmns?)wgpwnsi danpagesdhebady’s own tissues or
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I MMUNOSUpPPr essi ve agent S éctl1veness

aggainst hemevasyal tRaek, twidile inuSeolinSs distase t@e&ﬁg@mﬁbefhcbﬁ
adverse side effects. Thus, inproved 25 therapeutic
ag@gp@dadmm’enm@ﬂgnﬁmtot)hélspr@s affact wfllions of 1nd1v1duals and
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Current treatment regimens for immunoinflammatory disorders typically
rely on immunosuppressive agents. The effectiveness of these agents can vary
and their use is often accompanied by adverse side effects. Thus, improved
therapeutic agents and methods for the treatment of immunoinflammatory

disorders are needed.

Summary of the Invention
We have discovered that a combination of a non-steroidal
immunophilin-dependent immunosuppressant (NsIDI) (e.g., cyclosporine A)
and a non-steroidal immunophilin-dependent immunosuppressant enhancer

(NsIDIE) (e.g., a selective serotonin reuptake inhibitor (SSRI), a tricyclic



proi nfl ammatory cytokines than either agent al one.
Thus, conbinations of an NsIDI and an NsID E, as well
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used in an anti-inmunoi nfl ammatory conbi nati on of the

i nvention. Conpounds useful in the invention include
tamvisleprigsaittj b pteh@ryepinerioh, angntiln$taptirera phenothiazine, or a mu
phar maceuti cal ly acceptabl e forms, including isoners
sppidascepipaageristriemprasiicehsnin SHTessing pecstienpbr s,

G A TRLRR 3 S0 b, eSSBS ot
HQs T fidun NEIIORE RSPRAFLs HeltSstdd¥&al bP ﬁl&%ﬁ%ﬁﬁ&lﬁ?gs, can be

fealmr €s a conposition containing a non-steroi

I i§et 1A BRI antitimek@R A BHERAImh AT 05 kb £ fFodf the NatdAtjonand

an NslI DI enhancer (NsIDIE) in anounts that together

are suféinpoends useful indthe anvetdionaaskdertbose d@mﬁged hgrein in any

cyt oki ne secretjon or production or to treat an 15

i iR EReREE SR desertakle forps, lpRkIdIgs 1sofeTs such as

C osition fyrther contaihs on- st eroi dal I - .

GRSTHRREr pnl T RER oI, oBeRE Soffifsn b poRfihbrphs thereof,
| % \ ' r ibed

SRRy S R s FREEUNE IR T HEMTRp O dideribe

biedrain; ecept or agoni st, a bronchodilator, a

non-steroi dal 20 calcineurin inhibitor, a vitanmin D .

anal ogln engaspeat, dhe inyeption generallyrfeatusesappergposition containing

salicylic.acid. In me .enbodi pents, the co It

< neREiREp kP imBRopB it drPengent yurBho s bR PL LSl S And an

BB P s T PP e R Ao fo
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patient ‘a conposition containing a non-steroidal

| immnopiiflanmmedeepg dienden. mmunosuppr essant (NsI D) and

an NslI DI enhancer (NslD E).sinultaneously or within.
14 day@PBPn@ibﬁﬁépﬁgwoﬁﬂl%n@WE,C%WF}S& B -stqrwdarwl-

t gkl £ okl

POHERRGRY AR PISATEITL GO R, § BRIPls” ] sase-

f SRUNY A AntiBhARHaRE dHRS(EAVIARD 0t AAthiABT®E Shticholinergic
cytokine secretion or production’in a patient. The

nedhpoundicl bite secpiid 2004t 0¥ BfhthBAiTAICS20 0 So46id]

calcineurin inhibitor, a vitamin D analog, a psoralen, a retinoid, or a 5-amino
salicylic acid. In some embodiments, the composition is formulated for topical
or systemic administration.

The invention also provides a method of decreasing proinflammatory
cytokine secretion or production in a patient, the method includes
administering to the patient a composition containing a non-steroidal
immunophilin-dependent immunosuppressant (NsIDI) and an NsIDI enhancer
(NSIDIE) simultaneously or within 14 days of each other in amounts sufficient
in vivo to decrease proinflammatory cytokine secretion or production in the
patient.

The invention also features a method of decreasing proinflammatory

cytokine secretion or production in a patient. The method includes



adm nistering to the patient an NsIDI and an NslIDI E
simul taneously or within 14 days of each other in
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cyt oki ne secretion or production in the patient. In
addition, the invention features a nethod for treating '
a agatinistering toithgpotient an Nelldramt an NskDBE silewlédnepusly @mwithin

' i nfl ammat ory di sorder. The _method jncl udes

I MTMuUNo .

adfli 4%% Pé epelyothsT im amonnfseifigieniin vivo 4p degivase proipflammatory
i |t I it hi-n 14.d . h h i

SHO SRR S p PP by gl cacr e

i nvent PR 8RR, HRAhYERSoR fEMRERSY RENLBATORASAASS a patient
proi nflammatory 10 cytoki ne secretion or pro tron in

a désgdnlosé® wath, oratriskell develapdhg ah imwiva)infldinenatomt disdrder. The
i ncludes contacting the cell wth an NsID and an

Nenathed ingiladgst adveiisgienng to tetpatient an MBI end eadfsIbtlFer

in,ampunts sufficjent i.,n vivo to  decrease .

P BRRE G ok HEYS RS QeI hedle shEieiept to treat
tli]ﬁ gﬁhén’c The invention further provides a kit

cont &i ni ng a conposition containing 15 an NsID and

an Nsl Bitf;ind@stidd 8l YeithRRS Methodasiddrsdseid pdihfemmatory
conposition to a patient diagnosed with or at risk of
deytikips sepretmon omproaiucfibammatcelly(e.gli soradenalidineell in vivo). The
i nvention _al so provj de%ﬁa kit, containing an NslDl, an

Nenathed mglades gaatacing Besol ovith amNsIB apdeg NHPIRs| DI

d Ns| Dl E ' di d 20 with.or. .
PR BchRo s G R B e o SR grivo to
| BRSO Pr Ah AMPLAY @ﬁoﬁin@sﬁc&ﬁ%&iﬂr%ﬁ&u&{b |k ceANd

|nstruct?ons for admnistering t DI and an

Ns| DI ETthe iavetidrefirticiragovidesia Wit dontainatg a comlposition containing
devel opi ng an i munoi nflanmmatory disorder. In o
a@tiNsI6H andipa Nall2lh; iand ipstovatives fer admirgstariag ihegomposition to

NsI DI E and 25 instructions f.or adm nistering t

et ensa s ot 355 o delogity i St hqin fergmatgry
rid?éf)r{?ér devel opi ng an i munoi nfl anmat ory di sorder. The
invention also features a nethod for identifying

conbi nqtHednseMion SRIPROVIASs b k&f ddntdiAinSAPNSESE i addN$IMEE; and
secretion of proinflammatory cytokines in a patient

i mstpwtions feuadmimstating the NsHo! amd thedNslRidespatient diagnosed
contacti ng an Nsl DI

catieh ala@fer@%%ééwbgpigg&\ﬁ'(i{ﬁrgwﬁit@ @;@%@S%a t he

?gggic g?hicegﬁg%t%@ glscl}%rg)\llidgsp g ktithceon%%ﬂfjr{gdgﬁ ﬁsfﬁﬂpa%ldqgstructions
for administering the NsIDI and an NsIDIE to a patient diagnosed with or at
risk of developing an immunoinflammatory disorder.

In addition, the invention provides a it containing an NsIDIE and
instructions for administering the NsIDIE and an NsIDI to a patient diagnosed
with or at risk of developing an immunoinflammatory disorder.

The invention also features a method for identifying combinations of
compounds useful for suppressing the secretion of proinflammatory cytokines
in a patient in need of such treatment. The method includes contacting cells in

vitro with an NsIDI and a candidate compound; and (b) determining whether

the combination of the NsIDI and the candidate compound reduces cytokine
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the candi date conmpound or cells contacted with the
candi dat e conpound but not with the NsID, wherein a
r deiieds indmloofl cele siyudikedéo bevreteshe dgtukindsasldathe to cells

conbj nat.i on, as ination 5 that _is useful for
© Raatarivg ith aks SAEOT Rufiaetsoptacissb 1 it tba creridatd epmpound or

o 5 BTN TR B bR RLSRIE nrin
S YeducRRdINOfthO TPRIKiRElevERGHBA  fRkSthe c%glgﬂig%ﬁ?%? asa combination

pi mecrolinmus, or |SAtx247, or an FK5

prldtes nsefalifdr teitingappatiedit in aéceyLswhi tieBmehd | n

preferred enbodi nents of any of the previous aspects, .
an Ns| bn prefarrad cerbodugenise)f dny, ofithe pesaaps espeats, an NsIDI is,
sel ectiv sero]fgoni n, r.eH t.ake i rﬁhi bi tgj:§ SSRI), .a

t PPCSAATRIC 3 FRIGHIGUELIRAIOIOFCBAICh a3 GYIREGSBRYINBH@RER MY,
aﬁgéﬁiéiﬁ%igﬁﬁcgﬁi&%?& fgﬁ&?ﬂ%’ (iarg;{ar} FK%6%%8fn% protein, such as

rece non-ster’o
i@ﬂgﬁ@@ﬁhb&@vgﬁﬂﬁﬁgﬁnt I mmunosuppressant™ or 15
"NsIDI™ is neant any non-steroidal agent that

decr ease prgfened fehadrmdaments ofcantyakithe ppevadus bspeotsyan NsIDI
secretio bi r}%s an i mmunophilin, or causes a down

r §§banger BIH siPlBHe for sxamplanieetnciive saxatpain, rengtabe ¢nhibitor

[ e_cal ciyneur.i I nhi bj .. .such _as.cyc] ospor.n .

¢ BEPRPE miBC TR Brre SEhOIPAT i RiE 0T RS, 3325 RTmine, o
ag8Bh SthiRERL bf§Sn il i§, chemically

s ega%peﬁto | desl,l%g’?&ggg%éé%?ﬁg@ﬂmﬁnet i cs) t hat

i nhi bi Byt henpitesnbaltiasauasphilihtdepehdadlifiniesssuppressant” or
NsIDI s ~also include rapanycin (sirolinus) and

ev P rig sneaniianli nonntteroadal rngerbhet de¢masasgrpindtasimatory

FKBP- .12 and.bl ock ant.i gen-i.nduced proliferation of

okt OB InprSRECeR PE Setatiod BRI SaERBIGPBHIN 8 cadses a down

. ol e : . . .

S5 15 BB D SAREP st

afinhibReROsh d9@iclbdporrs BRréliausfdst6@g¥in0hiecrolimus, as well

non- st eroi dal i nmmunophilin- dependent

i asothes agente peptidesNpédidesiragimenidecharicellyimedified peptides, or

serotonin reuptake. inhi hitaors, tricyclic . .

aﬁFP%%pF’é‘%’éHﬁ5§, abﬁ@ﬁb&ﬂle PhrsnBriasg actyyity of caleimernn, NsIDIs

f‘ggs'gB{lgl‘}ﬁg‘éﬁeﬁy@%@%ffﬁéj D5P ev&0fimls, PRI gind to an FK506-
binding protein, FKBP-12, and block antigen-induced proliferation of white
blood cells and cytokine secretion.

By “non-steroidal immunophilin-dependent immunosuppressant
enhancer” or “NsIDIE” is meant any compound that increases the efficacy of a
non-steroidal immunophilin-dependent immunosuppressant. NsIDIEs include
selective serotonin reuptake inhibitors, tricyclic antidepressants, phenoxy
phenols (e.g., triclosan), antihistamines, phenothiazines, and mu opioid
receptor agonists.

By “antihistamine” is meant a compound that blocks the action of

histamine. Classes of antihistamines include, but are not limited to,



30 By "anti histam ne" is neant a conpound that bl ocks
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phenot hi azi ne, al kyl am nes, piperazines, and

piemmiotimiss, @hylesedientine,eleaottiarine, alkylansdkes, piperazines, and
inhibitor” or "S SRI" is nmeant any nenber of the

cPHRL1IPRAC onpounds that (i) inhibit the uptake of

ser ot O N neur.ons. of e.central ne S. syst

(ii) have sg%e‘%“ﬁ’ SETGPR rc?8RLa?<§ﬁP KT OF §9Rhvisgheant any

I hicl M for; ' Y :

2P Spr B iy B SShALALM RO Bt seroren by
oveurdfis(cfehe temial)nerofusysedr (if) hane 20 nhibytd:e abhstant (Ki) of
SSRI's are adm ni stered in dosages of greater than 10

nd OpeY! ardgsswaad (il acselestivitiyt fod epnotesamiver nevepmmdpdarine (i.e., the
SSRL s ..use .in the.invent.ion are described 10 )
naris AT OreInERRIING oYt E{}éﬁ@gggﬁ) of greatepchan 10, Typically,
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herein.
By “tricyclic antidepressant” or “T'CA” is meant a compound having

one of the formulas (I), (IT), (IIT), or (IV):

X X
X Y X
X . X
X | X
A
AN

N(B)2 @
X X
X Y X
X N X
X | X
A
AN
N(B)2 (ID)



IV XNN B ((Ill) xxx X xx X

A NB)2 X (I1V) wherein each X is, independently, H,

w@hqo4736Bf, |, CH3, CF3, OH OCH3, 5 CH2CH3, BET/US2004/004077
OCH2CH3; Y is CH2, O NH, S(O0_.2, (CH2)3, (CH)2, CH20
CH2NH, CHN, or CH2S; Zis Cor S; Ais a branched or
unbranched, saturatedy or nono-udnsatyrated hydrocarbon
chai n havi ng between X _and _carbons i ncl usi ve; each
B is, independent{y; CX3, CH2CHB,
OCX3, or OCX2CX3; D is CH2 S(0)0-2 10 In
preferred enbodi ngr 9 j
d, or F; Yis (CH2)Z, Z'.-s A s, (CH2)3; and each
Bis, independently, B d, opN Exenplary tricyclic
anti depressants are maprotili/ne, a xapi ne, 8
hydr oxyanoxapi ne, 7-hydroxyanpxapife, | oxapi ne,
| oxapi ne succi nate, | oxapine ochl ori de,
8- hydr oxyl oxapi ne, amitriptyline, &l oniPani ne, 15
doxepin, impramne, trimpram ne, deS|pran1ne,
nortriptyline, and g{otrlptyllqg By "corticosteroid"
is meant any naturallly occ rring or synt hetic
conpound char act ey
cycl opent anoper hyd
havi ng 20 i muno ant i nfl ammat ory
activity. Naturally orti'costeriods are
general |y produced by the édJ nat cor¢€§ Synthetic 6
WD 2004/ 073614 PCT/U82004/004077 cor osteri ods may
beveatinganRues, ifdepeRiantyYH, L ¥ 8951 €1, &F,20H, OCH;,
provi de

5 CH2CH3, or OCH2CH3,Y is CHz, O, NH, S(O)o_z, (CH2)3, (CH)z, CHzo,

CH,;NH, CHN, or CH,S; Z is C or S; A is a branched or unbranched, saturated

XXX X - (
|
|

ng system and

or mono-unsaturated hydrocarbon chain having between 3 and 6 carboné,
inclusive; each B is, independently, H, Cl, F, Br, I, CX;, CH,CH;, OCX5, or
OCX,CXj; and D is CH,, O, NH, S(O)g.,.

10 In preferred embodiments, each X is, independently, H, Cl, or F; Y is
(CHy),, Z 1s C; A is (CHy)s; and each B is, independently, H, Cl, or F.

Exemplary tricyclic antidepressants are maprotiline, amoxapine, 8-
hydroxyamoxapine, 7-hydroxyamoxapine, loxapine, loxapine succinate,
loxapine hydrochloride, 8-hydroxyloxapine, amitriptyline, clomipramine,
15 doxepin, imipramine, trimipramine, desipramine, nortriptyline, and
protriptyline.

By “corticosteroid” is meant any naturally occurring or synthetic
compound characterized by a hydrogenated
cyclopentanoperhydrophenanthrene ring system and having
20  immunosuppressive and/or antinflammatory activity. Naturally occurring

corticosteriods are generally produced by the adrenal cortex. Synthetic
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t he highést™ standard recomende

causes a down regul ation of the proinflammatory

reaction, or otherw se nodul ates the i mmune systemin
aporitidbsteeipll ndy bobdpgadesd. Erammpbs. offocatipdbsasnide@melprovided
nol ecul e i mmunonodul ators are p38 MAP ki nase

i hériei.t ors such as VX 702 (Vertex Pharmaceuticals),

SCl O 469 (Sci 0s) oy amapi no Boehri nger 1 ngel hei.m,,

RO 30231’1%919(114@8%8{96 %lalug@'@%éﬂéorlds I’é@)n,ogfr%@@lggh non-
| . . .

| A3t b Bofte e el lon st Rletioh I
Phavrsmee Waus&d & JowaneghlMrBidof i piciefl smngisely @action, or
nmycophenol ate (Roche) and nerinepodib (Vertex
Phtheawiseunpdualatss. theymmune sysigos Hyat immupeghtlinaindeperdent

5% | . 0. t | t,10%. 20% 50% .80% 909 .
U550 X aled N RIS U A PamPaL S e B A deinase
LihifbicGsRAE o W 1700 QNRAUA PrRnIMb RIGH)! SLTO LHo\SRios),
route ofsamnlstratlon or treatnment f any u n

ddseasspiofodo@udhtinger IngethetmaROS0201110% (Roshg)e andl SCIO 323
corticosteroid fornmulated for adm nistration

b
| R¥eipsk TeCRimRibHPTS Bichias g 3 B TiRselae et Sauibb), ICE

y ) i d f ho : -
bR R 5 o PLRAIA L5t eRefafitilcRlsy, A B DEPHanibitors
1936h 0%y cepfienola@ (ROEHE) %Mrig{epggg(\gm&ﬁof gﬂaramdehﬁaa1s).
parti ciyea “lmvrﬂowgrd”ﬁ@mean‘e&ttlamﬁ%ﬂesa?(y.gh,wtﬂwsﬂ i18%g 20%,

or condition. By a "noderate dosage" is neant the

d68%g 80t ABenox Pieen RivolBraghe l%WEngtsﬁ@qfrlif@ Fecgsamgadedgosage
R S
PABMERL B 80 TIMBRIN ARURL YFofk A8, By dosge of

apgbftostelrbidt formantb® for Rmtidtktrasiondyt imdahaeionods] differ from a
conpositions, and kits of the invention 30 include .

hdrw dosagiogBcortigpsterqad dermylatedsfor osdisidnainisiatoner s,

Tk AR R e o L RNl 3, 50

! 100%, 200%, or even 300%) more than the highest standard recommended
dosage of a particular compound for treatment of any human disease or
condition.

By a “moderate dosage” is meant the dosage between the low dosage
and the high dosage.

By “treating” is meant administering or prescribing a pharmaceutical
composition for the treatment or prevention of an immunoinflammatory
disease.

By “patient” is meant any animal (e.g., a human). Other animals that
can be treated using the methods, compositions, and kits of the invention
include horses, dogs, cats, pigs, goats, rabbits, hamsters, monkeys, guinea pigs,

rats, mice, lizards, snakes, sheep, cattle, fish, and birds. In one embodiment of
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depression, an anxiety or panic disorder, an
obsessi ve/ conpul sive di sorder, al coholism an eating
ditksingentionythe patient subjead 66 adicatiesiveniploying boSERIldrreTCA

personality disorder, a s)].eep disorder, a 5 headache,
PR AP RS T L R LTS o BEGELY Of panic
sghi [ - ' 8.5 I r ;phobi as.. By.."a
5SSO s R b s B R BB e an
| BttbMeon-TBHBR dssor6 &R BorddAAE ; eﬁ%ﬁaﬁtgﬁ §is8det NEsleep disorder, a
invention, required to treat gr prevent an

| aduwhef prmmatsonyl simkase, amirsegllambeatteyt, sehizvphienia,
manner. A sufficient_ 10 anobunt of an active conpound

udeyratts’ppyedrone, ohphpbidsent i nvention for

t herapeutic treatne of .conditions caused, by or )
cont r1| Bk i%ﬁ’garpsua%su?ﬁ ho® iReanhihs smpugt ebasempapnddn the

q : _ Dt ; o
SRRSO SpHERSL RS, SRIRR oflhe AUTRE 6L Rl BOR Bfeventan
Ulithirvaiogd ffamidaeordr dis€dse b@ﬁ%li‘tﬁdaﬂlg%l‘évﬁﬁt #fd8ner. A sufficient
appropriate anmount and dosage 15 reginen. By "nore

effieunt 9&4n pstive aompohad usedvet pradiice thepgossdrit anyertionkior
eg%i\ybits. reater Fffi acy, is less toxicg, safer, nore
cHiRreRfuictiIcaimepk Pl con@bgheerussd bysysconssibting teean or

p ' f - | sfaction than another
o6 B Rt AR VAR SRR b e PRE of
coaRaisHatiil, fthe agY, Wy Wik A '

pract i'tioner us %g any stlgﬁdar d%&ﬁ%&ﬁ%ﬁgtﬁﬁé béent.
apptioptedlps thefpresaitgry eill idaclide #hé approphiatd #nount and dosage
"I muunoi nfl ammat ory di sorder" enconpasses a variety o
cHEMClons, incl udi ng aut oi mune di seases,

lif | i n. di, d _inpfl tor, . o
o e BRCInSR TSI i FEARAR O G ok S osen, of igdibics
20r GRS IIHERL Ot Blss RBL! Diferd b330 BoftYc Bl BEUATIRLAI, or less

ocess, egul ation o mmune S)’/S em

uaxweHseet, pr prdideainops trehtnidltlsatisthsaoP tigsh Mother method,
I mmunoi nfl ammatory di sorders are acne vulgaris; acute

r e;ppesitionyonkis vigs whichyitds being caddiased’ Efficayanay be
allergig.rhinitisg; allergic .intraocular_ inflamrmatory
imeanged byeallsd pststufond Svmgiany ssandard malhod e is

' it s arthritis, asthng;
g?ﬁ%ﬂr"gggﬁgﬁoﬁi@?g@?‘%&ﬁ.&@o érmatit : sl; aut oi mmune

The term “immunoinflammatory disorder” encompasses a variety of

conditions, including autoimmune diseases, proliferative skin diseases, and
inflammatory dermatoses. Immunoinflammatory disorders result in the
destruction of healthy tissue by an inflammatory process, dysregulation of the
immune system, and unwanted proliferation of cells. Examples of
immunoinflammatory disorders are acne vulgaris; acute respiratory distress
syndrome; Addison’s disease; allergic rhinitis; allergic intraocular
inflammatory diseases, ANCA-associated small-vessel vasculitis; ankylosing
spondylitis; arthritis, asthma; atherosclerosis; atopic dermatitis; autoimmune

hepatitis; autoimmune hemolytic anemia; autoimmune hepatitis; Behcet’s



hepatitis; autoi mune henol ytic anem a; autoi nmune
hepatitis; Behcet's 8 WD 2004/ 073614 PCT/ US2004/ 004077
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i schaem a; chronic obstructive pul nonary di sease;
cirrhosis; Cogan's syndrone; contact dermatitis;
CaRBasriddilis patiiys baleus gemphiggids ceyetdnbizehaemia; chronic

der mat ormyosi tis; diabetes nellitus; discoid |upus .
e Ops kN coREsI0nasY Uit pse; ¢irthopiss Eiogan's; syadyarmeneotBact dermatitis;

S?g@ébgt&@ﬁ’gl i atag%/;eq‘gﬁﬁﬂg’tsggiﬁw%Pcfe%%l%rgéitig;o&a etes
o TR GRELEL LS erfth bRy ocRi e fascfl oyl

Heiadosurchiofoliative dufpatites; fitebRSalgige®al floRldrulosclerosis; focal
hirsutism idiopathic cerato-scleritis; 1diopathic
pscgmaniay gidnerudose]erosidj gipat éaltatténitisyigouy;t gpepiacthritis; graft-

A Ay BowbAn oGt el S AN B wey berpes
nsHEDRE: P RS csrEoRI BBl pas R Bylmgnary fibrosis;

edena: ] : . )
BRI BCTPRERS B A B Bopenic puprs
oshaantaberiytbhsyelpangsaatitédtial faoptdrgdnflagesitety deinsdtoses;
penphi gus vulgaris; periodontitis; polyarteritis

n égggla plaswsyapas gephritsdapbomatpnsiracheobrenabdtisstmacular

ruritis/inflanmmti.on sori.asis;. psoriatic arthritps; .
D G ARBRaR TRl SEbBP sSibyPEReRia ek SRy o siishRpRiRectHc fibosing
| ShARELER O KERRAEL! et RSB HPURRY e g pamotis
C atubetishpePveaititss; poYyiaHediti nodesaGRAy miyHRLS rdlimatica; pruritus
system c | upus erythematosus; rosacea caused by
usciatiapiraritis/ o lremat auspabriagisz p sareaticaarshmitis tpadmpaarny,
sarcoi dosis; scleroderma; .. 20 segnent al .
gﬁ’éﬁfﬁ?@ﬁ@@%ﬂséﬁwm mahraﬁ% ﬁ%léRS@grp@?zﬁh&ndglﬁéumwea caused
t 0L S.:or [SitlsSiS en'.s_syndrone: Stihllss .,
a3 eaii St Tobedl Br AR B SRR Bl Py S et

dis§gR@RPrie; TYSIcBRICEUL IR sﬁ&éﬁhfbﬂﬁ?ﬁ@%ﬁheﬁﬁﬁkﬁﬁ@ 1osacea caused by

sclerosis; Takayasu's " arterit tenporal arteritis;

t axficarey irokaicoa cavsedrio) yestar-adsoaintgd paih ;- st eidosionsdadderma;
transplant-rejection-related syndrones; tubercul osis; .

t ppementg] ghanaylosgleresist sepéic shoelosyndroma;sbpelder tendinitis or

A B VGRS SEAS) BB SRL i O e

SR g o PG AU 0 Ty
arteritis; temporal arteritis; toxic epidermal necrolysis; transplant-rejection and
transplant-rejection-related syndromes; tuberculosis; type-1 diabetes; ulcerative
colitis; uveitis; vasculitis; and Wegener’s granulomatosis.

“Non-dermal inflammatory disorders” include, for example, theumatoid
arthritis, inflammatory bowel disease, asthma, and chronic obstructive
pulmonary disease.

“Dermal inflammatory disorders” or “inflammatory dermatoses”
include, for example, psoriasis, acute febrile neutrophilic dermatosis, eczema

(e.g., asteatotic eczema, dyshidrotic eczema, vesicular palmoplantar eczema),



"Dermal inflammtory disorders” or "inflammtory
dermat oses” 30 include, for exanple, psoriasis, acute

w0 edmiotm1neut rophi lic dermatosis, eczema (e. gPCT/US2004/004077
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asteatotic eczema, dyshidrotic eczemm, vesicular

pal nropl antar eczema), 9 WD 2004/073614

pbTlaugroonswosyipta plrsmaselikrisj balanspostiptia, Behcet’s disease,
cel | ul bal anopost hiti s, hcet's di sease,

| is.
QF%HE% A pant ‘ﬂﬂfiﬂff mg ﬁy%ﬁgﬁﬁll‘\%}%dﬁﬁl%ﬂﬂ% GRythema
PR Stne, BRI apfilase IR 1ifGALLCBER PRt Rofigm sclerosus

atet ARBPIEYEs, 1lcheh 8inmpledIhe¥niets, AXHeH Spiil6ARN nummular
spi nul’'osus, nunmular 5 dermatitis, pgoderna

gdaynatitos pypdsamz gangrshesursudacesidesis, ubsbtieal pustular
dermatosjs, urticaria, and transient acantholytic
dSeHaResiss urtmprianangl frapyignt acanthalytiel demagfesisi s meant a

e RG] oA B S r tss
EXRAR elzaxaéteﬁ&&h bl %Eé‘éllei’a?%&‘ KLID dijdfi?igﬁgﬁ hEESidBAALY &%dctmis.

atopic dermatitis; non- speci erma
piExamipled 6f priodifiératioo ket digedsaBhid I{)@lria@is', 810 € d&@MtARL non-
dermatitis, basal and squanous cell carcinomas of the
skperifit sleampttis, ipchnanydsiitant cemadiederniagitiscallergic contact
hyper ker at osi.s, prenali naﬂt ker at osi g, acne

i bt

Breds basylgndgapamous gell sarqingipas g 16‘c$1ﬁ¥1’é@g{]?31a6 idithyosis,
; bC _ v . e .
bl o i T B By L BRES st b e

babrmatitg, ol i ferative skin di sease and an infl ammatory
dermat osis. An exanple of such a disease is

psor i agisswilBye 4pprstaitetbbly oat ekikd iarthé aring patticedar disease,
rel ease" is neant that the therapeutjcal lﬁl active .
c SHPEHEN T FRNGIEPR ALY Fhareetsaized pprhrig ih atpralifgative skin
caontrolled rate such that t erapéutical {Jen%fi ial .
b658°] Wef! TFRATEG LRS- | 20 ERENIPST Of fleh a disease 1s
c?g@gigfg]t are mai ntai ned over an extended period of

time ranging frome.g., about 12 to about 24 hours,

t hus, Byotsusdiang:d fetvaseX anptantrdlledlridldagell isahe@ntdBatidur
dosage form In the generic descrigti ons of conpounds
otharapenticallgaetive compeneninis eelcagsl idmetherfermnlagion at a

DR SHLP 58, e BB TSP R A etow i

f ﬁ%s]) dr¢hd c&%f)gﬁéhtagrg Waiffairfel- vt dVdxtended period of time
ranging from e.g., about 12 to about 24 hours, thus, providing, for example, a
12 hour or a 24 hour dosage form.

In the generic descriptions of compounds of this invention, the number

of atoms of a particular type in a substituent group is generally given as a
range, €.g., an alkyl group containing from 1 to 7 carbon atoms or C,_; alkyl.
Reference to such a range is intended to include specific references to groups
having each of the integer number of atoms within the specified range. For
example, an alkyl group from 1 to 7 carbon atoms includes each of C;, Cy, Cs,

Cy, Cs, Cg, and C;. A Cy; heteroalkyl, for example, includes from 1 to 7

10



Ref erence to such a range is intended to include
specific references to groups having each of the
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For exanmple, an alkyl group from1l to 7 carbon atons

i ncludes each of Cl1, C2, C3, 30 &4, C5, C6, and C7. A
Ciarboheit@me ah hghﬂl,'uohdo o@g amyhere listedoatbess. f Otirer utndbezs of atoms
10 WD 2004/ 073614 PCT/ U82004/ 004077 _carbon atons in

adad othss typﬁswf@t@ms werebesdierad ong siailaemanneber s of

S i T e r%?ﬁ‘% A S T
Sl s 18 el gl

hﬁé&f&%&ﬁy Ce.1 «L(I?[y!- Klﬁﬁ)ﬁﬂka@ 34, @ll&ﬁtétbcydl?l,l& Cl 7 heteroalkyl

al kheterocyclyl, or Cl_7 heteroal kyl. q&
meant Byt:‘Fvéhcwqé1 1ssn|¢m1t|atCﬂu@mlcaifSUbh‘etubn’r the foﬁRu a- OR

S R L, s 2,
I ST T —

formul gy Q?ylox iYHRGEAL & cReffcad stBstikded of the FOMRula BOR,
"C6_12 aryl meant an aromatic group having a ring

syﬂie@emkmmﬂﬁﬁﬂryd)@mm bon atons with conjugated it
el ectrons (e.g., phenyl). The aryl group has from6
to 12 & Yonarpiies mRapl ap AsUpatieEHOUPIFGRERITING Fistae
rmno%cllc Q cli,c rin

e SERIFSAY 05&%#@%}@%3@@ bonbRtedsr SeQRisiste PhéhY). The aryl
alk ¥ér)r&?ﬁ§)suﬁo 2%5&%&1 4t %d e[ﬁé/ gﬂﬁlﬂ% %inzﬁGnal 1nclude

uent S I nc

amydrveyclis, Lﬂlf:ww Yk triéyfdtiel ﬂiﬁg@ in W-lﬁ(yﬂ éatUhCth dbmﬂﬂ)ly has five or
fluoroal kyl, carboxyl, hydroxyal kyl, carboxyal kyl,

asixmembens. nBhé Iauyyl gmmumykhﬁ substibdedor posubstituted. Exemplary
di subst itute

d
oy lcat e it b5 Bioadh abiora T RIBL oy ki,

AR, e, RSB AR, W RS ATBeR Rl Rfofifo

ara?mﬁ@&lkzl 'rﬁ‘é’iﬁﬁﬁﬁé’t@tﬁféd’amﬁ@ Aeduddtifut @ hiaing/ aﬁHl@datemary amino
ényl, C2_7 al kynyl, C2.6 heterocyClyl,

argybupsC? 14 aI karyl, C3.10 al kheterocyclyl, and Cl 7
het eroal kyl, . or “NRR forms a C2_6 heterocyclyl rin
25 as d¥fi amuiOab@wanbatch@waé|SHFﬂgtuﬁ1@t ofethg fogpala -NRR’,

nl\%l}{e? {2 the tn?tn;].)gell z%tlgmafcé APSE al.l’ld Atide bond (e.g., -C(O)-NRR’) and

wherein R and R’ are each, independently, selected from C;_; alkyl, C,;
alkenyl, C,.7 alkynyl, C,¢ heterocyclyl, Ce.15 aryl, C;.14 alkaryl, Cs g
alkheterocyclyl, and C;_; heteroalkyl, or -NRR’ forms a C,_¢ heterocyclyl ring,
as defined above, but containing at least one nitrogen atom, such as piperidino,
morpholino, and azabicyclo, among others.

By “halide” or “halo” is meant bromine, chlorine, iodine, or fluorine.

The term “pharmaceutically acceptable salt” represents those salts which
are, within the scope of sound medical judgment, suitable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation,

allergic response and the like, and are commensurate with a reasonable

11



nor phol i no, and azabi cycl o, anong others. By "halide"
or "halo" is nmeant brom ne, chlorine, iodine, or
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represents those salts which are, within the scope of
sound nedi cal judgnment, suitable for use in contact 30
vbetﬂa:fnt/hrsktratss&lsamfachmmmhb/ anedplableesaltsrarenscd] o in the art.

undue toxicity, irritationp,, alle g| C respons and the
| The saltspnebeisgaradi s irie hed 174l i) and pumipeation of
2 04/ 07361 UsS2004/ 004077 nef t/ . Sk
bt e HERR R eharP O Bl gk s bype function

t\k"ﬁhaar duitabld6roadld i aRe?FesQﬁﬁﬁ% adid QdcﬁhBH sl irﬁ@hdeh&etate

final 1solation and puritfication of the conpounds of

t fdipatey slpine, asodrimenaspiredty, gnzeseuilfongtd, benzsate, Hiasléate,
function wth a suitable organic acid. Representative
alccvnatea@dtyratm caripherate canydhessefoaats, chraidi pat e,

i, nat ascor bat e, art at n esul f ona
b SBEAnGeRoRtes g S de%lafﬂ?a ate, @ﬁﬁﬁ%\ﬁ%@te

N

fHéSPdfn@b% h9UEERBRRAQ M3 fochliby &S TS RRGIDRNRY thydroxy-
hem sul faté, heptonat €, hexanoat e, hydr obr oni de;

hy@laneﬂnilﬁmaﬂbe Jsdhb!laneQMCttégloﬁatbyldcm% ld@rate, lauryl sulfate
et hanesul fonate, isethionate, | actobj onat e, lactate,
| matate.amaleats, ynalepate amesylateamathanesalfenate, 2nal onat e,

kAT e A v
pﬁ%@ﬁ[a?e é)erﬁﬁﬂté rBaf)ﬁen}H %ﬂa@é Sp Hﬂ%n%ic%teppmﬁt@

, picrate, plv Ponat e, stearat e

spespicmdte, steatafeabeccititts sﬂﬂfa@e ttuhtem@ Maivelyanate, toluenesulfonate,
t ol uenesul fonate, 15 undecanoat e, valerate salts, and
t ted¢dakeateRupleeate ﬁlﬂéi, iand the ke Repreagntativmelkelirorislkaline earth

CHIEEH SIS FREJHEE Pofma e b Pof Rt el Gufth Tl esienang the
AT IYBERIAN o AR Bla B0 Huliion 4, %mine

t sa*ltﬁcﬁﬁemmh@ﬂgoﬁwmt lithi#dd aeihwl cium) tatBmdthyRylashien,
di rrethyl am ne, trinethylamne, 20 tri et hyl am ne,

etdhgaleﬁmlammc&ndml; hmthylhnun@ﬂmmdr}dammmmeﬂtylame
i nvention i ncgude thosea‘gl i i bed herein in any of
t HesthylgnupaeRt Mmaﬁqa}n g %@am e forms, including

'egf g? ;& 1 UCQ}J@?SS I{Sﬁfuil ﬁgs @nggtiﬁ)@ g?cgg@eagfogg HELGibedHer&in in any

of their pharmaceutically acceptable forms, including isomers such as

diastereomers and enantiomers, salts, esters, amides, thioesters, solvates, and
polymorphs thereof, as well as racemic mixtures and pure isomers of the
compounds described herein. As an example, by “paroxetine” is meant the freé
base, as well as any pharmaceutically acceptable salt thereof (e.g., paroxetine
maleate, paroxetine hydrochloride hemihydrate, and paroxetine mesylate).
Other features and advantages of the invention will be apparent from the

following detailed description, and from the claims.
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pol ynor phs thereof, as well as racem c mxtures and
pure isonmers of the 25 conpounds descri bed herein. As
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as well as any pharmaceutically acceptable salt
thereof (e.g., paroxetine _nmleate, paroxetine
hydr ochl ori de heni hydr Retaileg Peseripiioni ne nesyl at e) .

abpar ohie iR s AR ERRES (Gtmp P EoRS B B Beang
f EQﬁﬁigﬁaﬁéxggggn ePfdciide Xpogtﬂ%é’f D438 eroi immunolpthlilin-

PCT/ US2004 77 Detalle scription e inve on

f daperrdest imathedsuppenpos (N3, suehdiskdycfoshefink,hd a non-
adm ni stration of an effective anount of a

netereital immanopmmﬂglliihminBmeteslsant enh_aﬁce:er (g]%ID;E),
|nglrrgu ,gaogqlfg&g\?easfg?g%ogiﬂﬁ%wgl{q 1?1'@3?@2?&@ %ﬁyc(l)i%pa%[dldepr’essant, a

' ),: €.0., a ..

o BT P BT o T G PR ipe o i eioiq geoeptor

apgb@iepr essant, a phenoxy phenol, an antihistam ne, a
phenot hi azine, or a nu opioid receptor agonist. The

I nvent ilhe irsemtascisidescribed gr gabter ddildbdiowel ow. 10
Non- St er oi dal | nmunophi | i n- Dependent

I mmunosuppressants I n one enbodi nent, the invention

€ | 4 it Fovi
NSO S5k a e e PR Hsmen iy e un S RS AT of o
or ot Repnagsiodiasht, HReMvBRiGh Reatdres 'nI[I'et Saé,tc;a%’lg) sitions, and

e 0
i ndi vi dual's the inmunAe system uses cellular e ctors

skith eaployBng ahl NsIDIhntt HENEDIE, @ptidh gy witH £6bitRSteroid or
m crobes and abnormal cell types while |eaving nornal
cethes agentadascribed hengiivi dual s wi th an aut oi nmune

di sorder. or .a . transpl anted organ, activated T-cells
danag eﬁhﬁ%ﬁl{fwfkdi“é@a&?ﬂwm% Fostem psasi gsllubar etfestqys, such as

CYC Il t I E - D rol. L nus and .

CHSLSRANI TS50\ AL B RLIRRESHALNRL ) pes v

CRlaking hdtehdl Fell§ irtab€! InSind AAGLAS RRALSS altBEnnl FEWISorder or a

response in organ transplantation and autoi mmune

dirguspdentsd or@yc laotipatediiésells damage healthy tissues. Calcineurin
inhibitors (e.g., cyclosporines, tacrolimus, pimecrolimus), and rapamycin target
many types of immunoregulatory cells, including T-cells, and suppress the

immune response in organ transplantation and autoimmune disorders.

Cyclosporines

The cyclosporines are fungal metabolites that comprise a class of cyclic
oligopeptides that act as immunosuppressants. Cyclosporine A, and its
deuterated analogue ISAtx247, are hydrophobic cyclic polypeptide consisting
of eleven amino acids. Cyclosporine A binds and forms a complex with the
intracellular receptor cyclophilin. The cyclosporine/cyclophilin complex binds
to and inhibits calcineurin, a Ca**-calmodulin-dependent serine-threonine-
specific protein phosphatase. Calcineurin mediates signal transduction events

required for T-cell activation (reviewed in Schreiber et al., Cell 70:365-368,

13



The cycl osporines are fungal netabolites that conprise
a class of cyclic 25 oligopeptides that act as
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deut er at ed anal ogue | SAt x247, are hydrophobic cyclic
pol ypepti de consisting of eleven am no acids.
Qpoil s yclosporints b theifunoipmal andaipicaralanaioghauppress the

i ntracel lul ar receptor cyclophili.n. Th ) .
S eelbsisprrdat B EHePIE ApnIPilRg ditizen; tagered signal
inhihQits c i neysr 4-
B B B P % PR et
i r.i j at es signal transduction events -
g@g@?ﬁ@% SPg}rlqﬁ?l%g'l act igvati on (reviewed in Schreiber
et al .MafglclcliRp8hRes3@y., cyidosporzed/ B7Gs DY E, F, G, H, and I) are

PCT/ US2004/ 004077 1991). Cycl ospori nes, and.t heir
fproduceshiay fangl. SEyalesporiar Aiad 694H g aflgbIe Under the trade

-cell-d d ; _ PR eSS .
oy NG R AL EPau ST B CTaRae st I fpetional
d y t . . f . R
PR R8RS B Bhygthl o A M Htated pmino acids

Ceﬁék&%&f, ene, i UB. PateNd.5,127,87 hicyelodpoiina leaving modified

produced by fungi. Cyclosporine Ais a comerciall

ayaidceddids (dederibedye.g . a0l S.RatentNEoRAL13%, 0k rad és%ﬂygs823); and
cl osporine A structural

i ta@éedc%cqlgmmeﬁe%lqlﬁa%i@g%%‘w gcieiso nﬁl%d ?‘?@Iog-?ﬁ"‘é‘?‘étd

N L
ag G?.%g&gg%?g%,l%,gﬂ, 49845086, Fas4BR6Nasd 55092727511

and and ‘deut erated cycl osporines, such.as ,
Wpdrihe esslopb ertlide, BuSarePastdmite®th| D dsari(erSe)” Val-DH-

20020132763) . Additional_cyclosporine an éo%s re.
des20beas). Mo Br-phisohorrelin: Crs -3 (3-avagrgig)-8-Cs,
S , 826, 709, 79 i

KB e gk DaYBSFbn- 5 e Do PR M 8 Bpa D-Ser8-Cs
NV Hhel s Rt P PE7 bt N AR, Rgnts Chemihey 4143

andoD er-3-Cs, D Ser (O CH2CH2-OH)-8-Cs, and
D-Ser-8-Cs, which are described in Cruzd[igt al . .,
(Ant i miGychisporigesiees Idghihydophabic pad-readidy ppesapijate in the

Crchospor e, o e, PLobl I RBhab'f B0 WA providing

S5 oA S s 0

bipaaRINGDY! ISRy 0, 6, 4583968, 52051,002). 5342,625, 5,977,066, and
6,022,852. Cyclosporine microemulsion compositions are described in U.S.
Patent Nos. 5,866,159, 5,916,589, 5,962,014, 5,962,017, 6,007,840, and
6,024,978.

Cyclosporines can be administered either intravenously or orally, but
oral administration is preferred. To counteract the hydrophobicity of
cyclosporine A, an intravenous cyclosporine A is usually provided in an
ethanol-polyoxyethylated castor oil vehicle that must be diluted prior to
administration. Cyclosporine A may be provided, e.g., as a microemulsion in a

25 mg or 100 mg tablets, or in a 100 mg/ml oral solution (NEORALTM).
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Patent Nos. 4, 388,307, 6,468,968, 5,051, 402,
5,342,625, 5,977,066, and 6,022,852. Cycl osporine

wWor@roewsd si on conposi tions are described in WEI/US2004/004077
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Pat ent Nos. 5, 866, 159, 5,916,589, 5, 962, 014,

5,962,017, 6,007,840, and 25 6,024, 978. Cycl osporines

can beTmna]lhy,spemeaddeﬂ;agheIf ammrahwiﬂleeovarmsaicngdmg to the
but oral admnistration i s referred count er act

tIP?éTeﬁ? d I%’Bﬁﬁlﬂne by seipe siapd Pmﬁ’éew daf??SI"‘E?Sr BRI A
N
HFRRRE ety '@fﬁqﬁa%&?iea*y%%s?% Pt {uffbreaing opeap gapsplant

gtg/y%llwtr@geﬂ%' gﬁnftf&l 3058 siEBEp Sine BYiG a‘i?ﬁ&ﬂ{tb B@tv&een 12
e provid e.g., as a mcroemulsion in a
0dndL0®

n’%gk t/alaly e T3osage is thea git@cﬂlaﬂrbl/ ddcremsat b@)cﬂ%tpem IWeek until a
(NEORALTM 14 WD 2004/073614 PCT/ US2004/ 004077

Tz/ﬂuzaagﬂgg/d%amaeﬁcnma@@e &f reaghegt
ondhtlon but

s or d Pt 0 1t ﬁs%cgsgéaﬁgﬁ%f F pafients ﬂé%%r]‘?éﬁ‘? agﬁavmg

s gfke
AP TR LT IR v R 0

gan
bR&RO er’f%)aﬁehﬁ: AaEned aB*th)ﬁ%f‘sy%?emfé lapds 15

0§ &ler&l&’of
ng/ kg/ day. Dosage is then gradually creased 5%

perythvaratosu, idosage7arhdunty fkgh dagk6rfhmg/leg¥da3z arejgsnseraliy given.
reached, For intrave adm_ni stration / kgl
i Eobp@rr@ﬁrw Iﬁlsumﬁﬁa aﬁ@lﬂﬂéndgsagp@m%w Sr@m Ogﬁg gg%iay are

aForipttayepews administration

By Sered vt dos
or1 28 918

emat oSus,

1f0n er /dg

ey

i TR

é/‘kg/day, 10-15

ggﬁg@ m?(énltﬁ 1@%@{1 g()%ﬁtcgﬂldépbﬁﬂéhsare

n@dmmldayemeccgﬁmﬁaabh with vther imfunhopsgpiessivs agﬂsnts such as

rheumatoid arthritis,

dosage, anpunts  fromO. 5-

ngitgtadigoidse Addisional infammsionisaravideddadably hc| ude

0. 5-5 ng/ kg/ day,
15- 20 ng/ kg/ day,

cycl osporines are

5-10 ny/ kg/ day,
or 20-25 ng/kg/day. Oten

adm np 1 rlestfDEQ

10-15 ny/ kg/ day,

mbi nati on with

ot her i mmunosuppressive agents, such as 15
gl [icocorti Conasic Additiohal inflormatidn is prlovided|in
Tap/Cempound aitid -| MsdrBiis RAt opi ¢ CGripqund’@er fFeaniplanty  SLE
Pspriasis RA Crohn's UC TTranspl ant6 8SL 6-8
6-8
CsA 0.5-4 0.5-4 | mg/kg/day ~7-12 2.2-6.0
(NEORAL) N/A mg/kg/day |mg/kg/day( (oral- mg(/ol;gall()iay mg/kg/day|mg/kg/day
fistulizing)
.03-0.1%
cream/twice| .05-1.15 1-3 0.1-0.2 0.1-0.2 0.1-0.2
Tacrolimus |day (30 and |mg/kg/day| mg/day | mg/kg/day | mg/kg/day [mg/kg/day] N/A
60 gram (oral) (oral) (oral) (oral) (oral)
tubes)
1%
cream/twice| 40-60 40-60 80-160 160-240 | 40-120 | 40-120
Pimecrolimus|day (15, 30,| mg/day | mg/day mg/day mg/day mg/day | mg/day
100 gram | (oral) (oral) (oral) (oral) (oral) (oral)
tubes)
Legend

CsA=cyclosporine A

=rheumatoid

arthritis

UC=ulcerative colitis
SLE=systemic lupus erythamatosus
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CsA N A 0.5-4 0.5-4 ng/ kg/day ng/ kg/day 8-7-12 2.2-6.0
(NEORAL) ngy/ kg/ day ng/ kg/day (oral- (oral) ny/kg/day

wogiok@rday fistulizing) .03-0.1% creanitw cePCDESHNLG04077
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1-3 0.1-0.2 0.1-0.2 0.1-0.2 Tacrolinus day (30 and
ng/ kg/ day ng/ day ng/ kg/ day ng/ kg/ day ng/ kg/day NNA 60

gram ( Taetdlif@sal ) (oral) (oral) (oral) tubes) 1%
creamltw ce 40-60 40-60 80-160 160-240 40-120 40-120

Pi mscr EBCM@IM}PKQGRRE, Fu]gs/amy ated Baywag/sdays0w)/islay
/ da ram(oral)r (oral) (oral) (oral)
“;‘On%ﬂ’&f: SIVQ )thar_tég@%ﬁ G@ﬂdl‘}?éwil;ﬂ@lr $igealgramduction
|
P GYe TaLt BbOhi I SRS T s Hef0 0 Ddinding protein
PG BB2004h 904 X67 stri{aamin{ggagtga % e9é1'ogﬁﬁm< (PR et al. Nature

Fuj i sawa), al so known as

| BArLrAG8Ti60 e$88eSiakienka thal, Naw@elH : 755‘@5'7 1989; and Soltoff et
intracel | ul ar signal transduction pathways.

TelerloBighs $ hsim @ 7t 7442 -1t #7ad 8Pl Ehe ﬁKBEﬁPK%@ﬁlnplex binds

BB bbb il 8 hion
988 R RSy R R e by Rong OB WA Tyseppotear

Z@Jrnﬂ(?ﬂe}ﬁ‘tﬁﬁ‘lﬁﬁlaté%ﬂe trélfﬁ%rlgﬁgﬁ) I &Qi ﬁ?%@ﬁogh{éc@ g IL-2,

to calcineurin and Tnhibits calcineurin's

agamman;aterﬂéhrms) proldubtion and TeeelV ectiwatidne Thus, tacrolimus inhibits
phor | ati on and nucl ear translocation of NFAT, a

'E g‘é}c 11’9 18Bnponent that initiates gene transcription

et TR cnb e S5 begromyces
LRGEM IS, TPt Ses the immune system and prolongs the survival of
transplanted organs. It is currently available in oral and injectable
formulations. Tacrolimus capsules contain 0.5 mg, 1 mg, or 5 mg of anhydrous
tacrolimus within a gelatin capsule shell. The injectable formulation contains 5
mg anhydrous tacrolimus in castor oil and alcohol that is diluted with 9%
sodium chloride or 5% dextrose prior to injection. While oral administration is
preferred, patients unable to take oral capsules may receive injectable
tacrolimus. The initial dose should be administered no sooner than six hours
after transplant by continuous intravenous infusion.

Tacrolimus and tacrolimus analogs are described by Tanaka et al., d.
Am. Chem. Soc., 109:5031, 1987), and in U.S. Patent Nos. 4,894,366,
4,929,611, and 4,956,352. FK506-related compounds, including FR-900520,
FR-900523, and FR-900525, are described in U.S. Patent No. 5,254,562; O-
aryl, O-alkyl, O-alkenyl, and O-alkynylmacrolides are described in U.S. Patent
Nos. 5,250,678, 532,248, 5,693,648; amino O-aryl macrolides are described in
U.S. Patent No. 5,262,533; alkylidene macrolides are described in U.S. Patent
No. 5,284,840; N-heteroaryl, N-alkylheteroaryl, N-alkenylheteroaryl, and N-
alkynylheteroaryl macrolides are described in U.S. Patent No. 5,208,241;
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T-cell activation. Tacrolinmus is a macrolide
antibiotic that is produced by Streptonyces

WO sukobssensi s. It suppresses the i Mmune syst enP@nUs2004/004077
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prolongs the survival of 15 transplanted organs. |t
Is currently available in oral and injectable
f amindraasrotides md detivativnesdhersaf exe desaribed nr)chS r@atellt No.

3389&%25&3' oo gty 82 dRSEaOPbIMbL e PR Al S48, 043; amino
- B b 60 QR R0 Rles % BSHIATR L5 PARe o,

psu@u 3301; iafil @@l drAforoMléd &eQedtriBETINUN. rrsdtélﬁrNb $5,149918.
preferred patients unable to take oral capsul es may

recei vaVhilG meggebted dasagesowiliruscy With ai putientlls cdadition, standard
shoul d be_adm ni stered no, sooner than six hours after
t Feseapnapded,Josagns rlrﬂsiol@sprrqrtarhtrearm@t |rm1nsern@rare prov1ded below.

T P S T TR
agg@gﬁlgtéﬁél %Ea%g%%/ﬁgg %Igpfhc?ﬁgnug Pt &g? hgqrﬁlg #Rnsplanted

conmpounds, | nc

FBr 2R053QallyrRe800885es i1 R 900k2hRlayTe Qletasfdlbﬂ@h | Patient
U. S. Pater?tyl\lo 52548562 0- g’%’r?oya y o

Obeiniggreated ﬁmdh@rmat(ydr ylrthat:ls oypideldy aercevd% 15{3r 1nigathyi oral
UsS. P 5, 250, 678, .532, 248, 5, 693 8;
d%?rﬂ}rr%ﬁgg %ar h?we@eaérellae PQTIASE |0r101 015 mezrgéiay R@Qarl]o
% liu%ég ’1*@&1{%1 étg%ﬂgﬂgﬁgﬁﬁ%? ;Aft e%%? {15 %glq beQreLc{te% twice a
Nday oyl %ﬂﬁﬁg zarc\féam Maaiﬂge@ﬂ phLet ‘%ﬁ@fdﬂmusaﬂﬂth%"affected area.

al kynyl het’eroaryl nacrol1 des are described in U
PRbtents Nece1 bin2@Raldtrolibbus R0 4/tPFiR6I% receive the ﬁrst dose no
PCT/ U82004/,OO4077 am nomacrol i des and derivatives
t ﬁ‘e‘i’fe“éft &t elefrs%rs pletransplang, opeighhto twelve Boppaiftergatravenous

%10' nacrol| %gs @%F?gﬁrﬁ{egp e(?ﬂlgﬂﬁyggseg[.pgﬁacrothmus dosages

I
ey msyal s, Oy DA 0 o B
Pa1050.0Mang kglde3s, 9108-0.3 0\ llg/wmm-erdﬁgAQé&awdrlo 25-0.5
vary wth a patient's condrtr on, standard reconmmended

dowgdlgsdaysed in prior art treatnent reginens are
provi d

i seas RIS )‘7 rl%'ti@& S haiihentiearpgeton oxidase
| t
¢ TSty i PfRhER P Y BBl B0l ?&?hg@‘@‘dﬁyo. 2
nﬁﬂfd@ﬂéﬁh@irh of m@fa%'ohfsﬁlclﬁ (Eﬂeh{Bﬂﬁylaﬁéﬁ laB8BthSdroxylation. While various

tacrolimus metabolites are likely to exhibit immunosuppressive biological

activity, the 13-demethyl metabolite is reported to have the same activity as

tacrolimus.

Pimecrolimus and Ascomycin Derivatives

Ascomycin is a close structural analog of FK506 and is a potent
immunosuppressant. It binds to FKBP-12 and suppresses its proline rotamase
activity. The ascomycin-FKBP complex inhibits calcineurin, a type 2B

phosphatase.
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10 being treated for rheumatoid arthritis typically
receive 1-3 ng/day oral tacrolinus. For the treatnent
w@boopswsi4asi s, 0.01-0.15 ng/ kg/ day of oral tapecDUSINE004077

[
t

s adm nistered to a patient. Atopic dermatitis can be
reated twce a day by applying a cream having

0. 03- Opitfiedralifn@lsi(Algs knowtnhes SIDFeASRIO81 . an Phkppdlilero
receiving oral tacrolinus capsules typically receive

t dexivativetofdbe escromydnsBdanprodusad byithe straimsSta¢ntemyces

t

ansplant, or eight to twelve hours after intrav
t b opaaries i G Srgesus Liks R uS Qieer gt Ut EL ™,

Bﬁé%%% R e R

”Eﬂllﬂﬁ/céj%elloac@lzfaﬁoﬁ @yrﬂléi‘iﬁﬁg@h’e tr%wqﬁro%%ﬂ&/ﬂbgéﬂ@kines In

5-0. ng/ kg/ day. 20 Tacrolinus is extensively

npﬁmioulalr,zleimdmyolﬁﬂmas fihibits TLxicpriodnction dad éhe sjstse of otler
particular, by the cytochrome P-450 system The
ppﬁm@ﬂm@wmﬁgﬁnéii met abol i smis denet hyl ati on and

DO O ) S 0 LEHELIRD PGB .
a?ﬁﬂe}ﬂt %ﬁé 6l 375, dﬁ:ﬁ?éctﬁéflllmﬂgg??%grc%ﬁr%usre Ofok 85k &ratment of

have

sane’activity as rrecro I mus
agdphseamyaitly. DEfeeadlinies iGN/ dvailsbR &8 D$% cream. While

structural anal og of FK506 and is a potent

miividsabdossg avitl. vary whilntls patieFRBPonditiandsemp standauk

its proline rotamse ctiyity. The, asco n- FKBP .
c EreonERenda %@&age% alred?rﬁ&ﬂaeﬁrbe\f%wt PEB““&HEZ%H:E@B&’& given

. LS SO B PSP 00
dﬁ{g/&%t | #6r Qe (+BMRALHNMVAI’s lischse & QdbRERe %hﬁ@ @mounts of
strai i Streptonzyces hygroscopicus var.

ag80diaiyine/dayspinidckelimas canl bergsyenpi Prgentd hamisg an organ transplant
(ELI DELTM.  Novarti S@bl nds FKBP-12, inhibits
phat

ca#e bpedninisisied

éngday\ﬂftmmeg}ngus nﬂqttgﬁqt% diagnosed as

ok ey s duh sV uiT b A SRR AT AR g e of

I
f

kmﬁe AAHEL '@ﬁe?ﬂ%ﬂlhﬁo&%&*?%ﬁ?rﬁé BLB&Ls include 0.5- 5 m%/day, 5-
ol n arrrrat ory cyt okl nes crolimus structural a
W0Ghi/dagl 1@39lmgklagy £0-80365idagd80+120.1g/day, or even 120-200

mg/day.

Rapamycin

Rapamycin (RAPAMUNE® sirolimus, Wyeth) is a cyclic lactone
produced by Steptomyces hygroscopicus. Rapamycin is an immunosuppressive
agent that inhibits T-lymphocyte activation and proliferation. Like
cyclosporines, tacrolimus, and pimecrolimus, rapamycin forms a complex with
the immunophilin FKBP-12, but the rapamycin-FKBP-12 complex does not
inhibit calcineurin phosphatase activity. The rapamycin-immunophilin
complex binds to and inhibits the mammalian target of rapamycin (mTOR), a
kinase that is required for cell cycle progression. Inhibition of mTOR kinase

activity blocks T-lymphocyte proliferation and lymphokine secretion.
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Patent No. 6,384,073. Pinecrolinus is particularly
useful for the treatnment of 10 atopic dermatitis.

w@Romormshii mus is currently avail abl e as a 1% CPERIB2004/004077
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Wil e individual dosing will vary with the patient's
condition, some standard recomended dosages are

pr ovi dBepdielycn. st@cairapambimetionalsanpdoghimchideemond-oand
the treatnment of gsorl asis or rheumatoid arthritis in

a%mﬁlﬁgedoqapmyem eriyaEps (Hor- HatenttNeo, %ﬁ&éi TEpHRRCIY

Ay Ol Br RS LU S Pt i O3 Bisebtn o thgoters
mmbﬁeﬁ%@% WOhes p! Bibhiked (63; %an%dgxm 678);

mecrol | nus. Patients di agnosed as avin

samtcwastefs DUS. RatyiitiTdors,0$8.% 78 prbibkin @6t SePacént No.
40- 120 /day of pinmecrolinus. O her useful dosages
05,59419é’m€ lﬂmmtbﬁcﬁtﬁtﬁe(LD%P&eﬁ’gN@aﬁ,10938@ ﬂ@fﬁda;(U S. Patent

186905 b MRt N R i iyatives

SR S MR, Do 1255 i) iy ABALANGS BLPGREPRGDY,120,727); 0-

Pt onryces hygrosc

| SN SR Gﬁﬁ]k&@n?rlzﬁc?@%kyﬁﬁaieriv%ﬁ'\f@é t@ sT Haysmhaeyt e
activation and proliferation.” Lik cycl ospori nes,

t 5\,(2158 1388Ysan cadelitpratetraphinyesm (W .ap Ratent INd. @, 563,92 1) Additional

npl ex with thelm’rungé:hllln FKBP- 12, but th
r ba@aﬁgy@ﬂrham@gs ae ‘ée@ﬁﬁb iy blex. Fagent Nﬁﬁ.ﬁa?@iz 332 and 5,169,851.

© apamy Y R RO Ry B b s GRRTLANT s
m%tvﬂﬁ{&‘)’% aﬁﬂnhgﬁg) ﬁfeﬁﬁa@ﬁ{g&a{ue@m@@ st tRA1Y rERER! to

Is'require € progressi on.

fdpahl}tclno randf hagiekn Koned & bﬁapiﬂtﬁcmaﬂ}béﬁ%@ve at preventing acute
T-1ynp Oz&:)%e proliferation and | ynphoki ne secretion.
18560 13728 drpasplant wheo gavq)mmmbnmpgmth pyclosporin A.

structyral and functignal cl,ude. nono-
i acy| RBRMYSRimFUrin ﬁzmﬁ%ﬁs 38 ol SuttpgisHrRont Buid and

i Odie o REORYEE AMORET IR e BOERPRL Hpfipyein that

Ptéhhhﬁ@(‘l PR abé- or\WPadzd dﬁ@eﬁ?ﬂor oaddamitfon( Iablet®@bfAining 1
No. 5,118,678); 5 amde esters (U S. Patent No.

5012 8n$3Byapanytin aressensaildbls. Rlapamymri\ks preferably given once
5,504, 091 fl t ed t
5daifnasg g@%n asag«gq%;ﬁ: gaa(t%r ‘ggﬁﬁgglztﬁponi\gt 1s51tb§gtj)egggp1dly and

Zlgﬁl)l%{lg}ie? ISIZarfer(o [RidrRiEREohe Typ’lc %Ri, ALt cl?os%ég of ?apamycm

varies according to the patient’s condition, but some standard recommended
dosages are provided below. The initial loading dose for rapamycin is 6 mg.
Subsequent maintenance doses of 2 mg/day are typical. Alternatively, a
loading dose of 3 mg, 5 mg, 10 mg, 15 mg, 20 mg, or 25 mg can be used with a
1 mg, 3 mg, 5 mg, 7 mg, or 10 mg per day maintenance dose. In patients
weighing less than 40 kg, rapamycin dosages are typically adjusted based on
body surface area; generally a 3 mg/m%/day loading dose and a 1-mg/m*/day

maintenance dose is used.
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(U.S. Patent No. 5,120,725); rapanycin dinmers (U S.
Pat ent No. 5,120,727); 0- aryl, O alkyl, O alkyenyl

ware407mhikynyl derivatives (U S. Patent No. 10PCT/US2004/004077
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5,258,389); and deuterated rapamycin (U. S. Patent No.

6, 503, 921). Additional rapamycin anal ogs are

descri pegtil MosetieFat ent Nos. 5,202,332 and 5, 169, 851.
Everol i mus (40-0-(2-hydroxyethyl)rapanycin;

CERTI CRbftidesNpeptida slimieticarpeptide fiogopmts sitheenatural, synthetic
macrolide that is structurally related to_ . rapanmycin,

aREckeicglEmedifisd. thet BepwaihS ealeweryngpedigisd e at

pr,evient i n cute .15 rejecti of nspl ant .

DHEMFEb DS AR s RBeTe5h EE ARG LORAT S SRR e

i , . SN

B e R A AR T 1y nibitors

cbitiahibiirl g/ NEATaqudiwition ahtiahe NFA Tittans@tption furt@rare

or orange juice prior to adm nistration. Tablets

cdascaibeidne gl, byoAramburucst al.aSaienee A8ar2d 28r 313 3a 8PP hincd .
pamycin i refe ol e .20 daily. as .soon

iy S R e R s Y T R

" ARl s & ?g@ﬁtgtagé Ysedlit ﬁ;thg A BATLPHRLKBEARS.

Typi ca i Y, patren oSage of rapamycin “varies

according to the patient's condition, but sone

standard recomended dosages are provi ded bel ow. The

i Seldctive ISeadtonin ®ampthke Inhjldtyisi n is 6 ny.

Subsequent mai nt enance doses of 2 ng/day are typic

X l.
Al t er n& PpeFipbogdiment, Haymsthadss eompositigs, anddgts qfd-%ﬁg,
15 . 20 or 25 .1y can be used,w.th 3
s g s lay %6 RalTR PRl 0 R AR iR £ 5Rp, 3 Ftructural
P&t f&%ﬁnal"@ﬁﬂ@% Akrb66 ddbindfok it 2RBANELRiHO $AGRMophilin-
are typically adjusted based on body surface area;
gdeperalehny immdmogipptestant (NslidIng SditablesS8R B ihehide r@tidBynine
mai nt enance dose is used. 30 19 WO 2004/073614 _
PGTEUS200NT0a bydrodhgride)ecitapprane o Re sitalwsamgsisrpromide);
g‘ ¢ ch{plécmns ’&'%ef);F taI dgqrﬁlg%gnn’eﬁps e‘;enlﬁ%gﬁesfr:it? atglr{e{rralt l(ésc?%?&pqgrtnl cg:xalate);
caloi o : . P U .
T
p 'h?ﬂidcﬁﬂdtﬁie_l) bﬂu{f@Xaﬁﬁiﬂqu= g.Fevilaesine imaleme);desxdtim@! indalpine
act as calcineurin inhibitors by inhibiting the NFAT
a€e.gy andadpinarhy droehlivgdd); tindelexadipe (og., imddl oxazine
hydrochloride); litoxetine; milnacipran (e.g., minlacipran hydrochloride);
paroxetine (e.g., paroxetine hydrochloride hemihydrate; paroxetine maleate;
paroxetine mesylate); sertraline (e.g., sertraline hydrochloride); sibutramine,
tametraline hydrochloride; viqualine; and zimeldine (e.g., zimeldine
hydrochloride).

SSRIs are drugs that inhibit 5-hydroxytryptamine (5-HT) uptake by
neurons of the central nervous system. SSRIs show selectivity with respect to
5-HT over norepinephrine uptake. They are less likely than tricyclic
antidepressants to cause anticholinergic side effects and are less dangerous in
overdose. SSRIs, such as paroxetine, sertraline, fluoxetine, citalopram,

fluvoxamine, nor-citalopram, venlafaxine, milnacipran, nor,-citalopram, nor-
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descri bed, e.g., by Aranburu et al., Science
285:2129-2133, 1999) and Aranburu et al., MIl. Cell

wa 28207837, 1998). As a class of cal cineurin PCT/US2004/004077
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i nhibitors, these agents are useful in the nethods of

the invention. 10 Sel ective Serotonin Reuptake

| fihdstinel 61 hor-sereralin®ach u®yil to tidae aneirieogsf psychiatric disorders,
conpositions, and kits of the invention enploy a

sachuling depressppranxietyubseuders, panisi atocks, 38R gbsesiver
structural,. or, fupctional. anal og thereof i

cP R tistien Dovar i Rerai ook it opA T rscomeended doses

d I - i l. S :
R SRAEN IUBARHEPLE5REHL ML BokhoBHt ALy SRS ftecive
ChaliRR AN be differefit.t al opram hydrobromi de);

cl ovoxam ne; cyanodot hi epi n; dapoxeti ne; escital opram

(esci tAlmpmistratioabieadh drifgeindkettombifaiog. canf andepenhdely, be

hydrochl orjde); fluoxetine (e.g., fluoxetine .

hR tctous tinges) daiky foy opgdando caegear, fandvaga gverebe for the life of
| eate): Lfoxetine: .indalpine 20 (e..q., .indal pjne

g, SRS Rk eR SRerBuatot $ifl e iRt R many cases.

h : ro S e A . S

NSRRI AR QoL RS SeRu THIEC AR (8 puticn'

pesaKebh NS SRIS s Beodddmistersdnordlial By spsioskely, e by injection.

mal eate; paroxetine nesylate); sertraline (e.g.,

sefftenaldsesareyptovsledaralde pnce pislay resra tablet or adsuidconeentrate.

hydrochl ori de; viqualine; and zineldine (e.g.,

zi mel dine 25 hydrochloride). SSRIs are drugs that

i nhi bi - ytryptam ne (5-HT) uptake by neurons

of thet?gﬁgﬁgpﬁ%ervous system SSRI's show sel ectivity

W th resAsRimih® ha®tHdIfANRFinpQitr@BiAEPhr i ne upt ake. They

are less likely than tricyclic antidepressants to

cause anticholinergicCgide effects and are | ess

dangerous in 30 overdose. SSRI's, such as paroxetine,

sertraline, fluoxetine,/cit® opram fCHuvoxam ne,

norl -cital opram wenlafaxi ne\y m [

nor 2-ci tal opram nor- 2

PCT/ US2004/ 004077 f | uoxete, R tgaline are

used to treat a variety of psywmbifatN c disorders,

i ncl udi ng depression, anxiety di sorder®2H panic

at t ack nd .obsessi ve conpul si ve,di sqrder. ages. .
i von NEPENEIRRER BB Al Mo Bl e T0PGRR
psychi atric disordersci I n practicing the nmethods of
the invention, effecti

Cl |

CH,OH
as well as pharmaceutically acceptable salts thereof, wherein R; is a C;-Cy
alkyl and R, 1s H or Cy4 alkyl, Ry is H, Cy4 alkyl, C, 4 alkenyl, phenylalkyl or
cycloalkylalkyl with 3 to 6 cyclic carbon atoms, alkanoyl, phenylalkanoyl or
cycloalkylcarbonyl having 3 to 6 cyclic carbon atoms, or R, and R; form,
together with the nitrogen atom to which they are linked, a heterocycle

saturated with 5 to 7 chain links which can have, as the second heteroatom not
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5 anounts may be different. Adm nistration of each
drug in the conbination can, independently, be one to

wo oar/0tiemes daily for one day to one year, andPOBRYSEO€MN4077
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be for the life of the patient. Chronic, long-term
adm nistration wll be indicated in many cases.

Tvni . . .
AP B 05305988, Abnf SRt b o en,
afifieR inftt & @ch ¢ @dhtom pbysiBLPRAsIiheRYC, Pilkb i nj ection.

O'ten doses are provided orally once a day as a tablet

or a | Egaingplayresntamine struCerilcrao gseared-inettark hemiae-3-(3,4-
the followi ng structure: H3, Me 15 CH
StiiclikargpAend rRr ARFA0b -E%@W&a@ﬁlﬁ@%ﬂg,%c@gbl@rﬁamw%wanol,
fornula; , Cl . | | :

orarHe g rebtymnesa s dbris PRl Rsen8h pemetyiedy

| . N a | _ _ . .

e Emorb gt g, bty
Cledeprdtiy | aallts Wi ank ttherof.0 6 cyclic carbon atons,

al kanoyl, phenyl al kanoyl or cycl oal kyl carbonyl havi ng

3 to 6 cyclic carbon atons, or R2 and R3 form

togeth%r, with the nitrogen atomto which they are

| i nked CIAIABYAMocycl e saturated with 5 to 7 chain

{/\L)n ;8 O%B%%é%ﬁ %ﬁy%gg%gg 418 %ﬁ@&lﬁeﬁ iEYOR! Pt Rnedrivative

designated (%)-1-(3-dimethylaminopropyl)-1-(4-fluorophenyl)-1,3-
dihydroisobenzofuran-5-carbonitrile, HBr. Citalopram undergoes extensive
metabolization; nor;-citalopram and nor,-citalopram are the main metabolites.
Citalopram is available in 10 mg, 20 mg, and 40 mg tablets for oral
administration. CELEXA™ oral solution contains citalopram HBr equivalent
to 2 mg/mL citalopram base. CELEXA™ is typically administered at an initial
dose of 20 mg once daily, generally with an increase to a dose of 40 mg/day.
Dose increases typically occur in increments of 20 mg at intervals of no less
than one week.

Citalopram has the following structure:
NC

(CHZ)3N(CHa)2

(

F

Structural analogs of citalopram are those having the formula:

22



directly connected to the nitrogen atom an oxygen, a
sul phur or a nitrogen, the Ilatter nitrogen heteroatom

w@omgioldey4 carrying a C2_4 al kyl. Exenpl ary cerPCl/@inione004077
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structural anal ogs are 2-nethyl -2-am no- 3- (3, 4-
di chl or ophenyl ) - propanol , 2-pentyl-2-am no-3

- (3, 4-di chl or ophen¥i s 5 -

2-met hyl - 2- met hyl am ndt 3

-(3,4-dich|orophenyl)-Lropa ol, 2°nethyl-2

di met hyl am no- 3 - (3, 4-di choreplenyl ) - propanol , and
phar maceutically acceptable salt f t her eof .
Citalopram 10 Cital opram HB gCELE%R%%?xks a racemc
bi cyclic phthal ane deri vat desi gnat ed
()-1-(3-dinethylam nopr op§ ()4- f | uor ophenyl ) -1, 3-
dihydroisobenzofuran-S-caﬁ\ ile, HBr. Cital opram
under goes extensive netabgrizZation; nor,-cital opram
and nor2-citalopramare the main netabolites.
Citalopramis available i 210 nmy, 20 ny, and 40 ny

ts?ﬁb{xf@ﬁ%sfﬁfarlﬁﬁééutﬂéllygl%%%%tﬁﬁl%agltg PherCHE: %-@{lnoera%b of Ry and R,

ution-contal ns ci ram r equl val ent to

NG e SdricenaprsaBchisRomThaE BXAM bissiétii 68biomo, chloro, fluoro,

adm nistered at an initial dose of 20 ng once daily,
gamuabinethyl byamo amtRe@Oe, wherginiBsis (Ofs 21Bylry/ day.
Dose increases typically occuI in increnments of

at i nt BremPlT i IamStchAl BhoBE CYICAG o fs ctural
has .t he f ol l.ow : ure; ' 2 F
PRl peorR e LVRHAT by e RO TRBEINT g (e
f Qﬁﬂéﬂlﬁl(acr:nl_ié)%gwagﬂgﬂfrgﬁfé illglsaﬁ’ﬁg; WS(&QQﬂioQQﬁi?&{yl)-Bl(sO

(CH2) 3 as wel pharmaceut i cal |
adiepthgbineinepldsyl)-Sehdafophtiadare; i -@a&brombpliinyd)rd-(B2

dimethylaminopropyl)-5-chlorophthalane; 1-(4'-fluorophenyl)-1-(3-
dimethylaminopropyl)-5-chlorophthalane; 1-(4'-chlorophenyl)-1-(3-
dimethylaminopropyl)-5-trifluoromethyl-phthalane; 1-(4'-bromophenyl)-1-(3-
dimethylaminopropyl)-5-trifluoromethyl-phthalane; 1-(4'-fluorophenyl)-1-(3-
dimethylaminopropyl)-5-trifluoromethyl-phthalane; 1-(4'-fluorophenyl)-1-(3-
dimethylaminopropyl)-5-fluorophthalane; 1-(4'-chlorophenyl)-1-(3-
dimethylaminopropyl)-5-fluorophthalane; 1-(4'-chloropheny!)-1-(3-
dimethylaminopropyl)-5-phthalancarbonitrile; 1-(4'-fluorophenyl)-1-(3-
dimethylaminopropyl)-5-phthalancarbonitrile; 1-(4'-cyanophenyl)-1-(3-
dimethylaminopropyl)-5-phthalancarbonitrile; 1-(4'-cyanophenyl)-1-(3-

" dimethylaminopropyl)-5-chlorophthalane; 1-(4'-cyanophenyl)-1-(3-
dimethylaminopropyl)-5-trifluoromethylphthalane; 1-(4'-fluorophenyl)-1-(3-
dimethylaminopropyl)-5-phthalancarbonitrile; 1-(4'-chlorophenyl)-1-(3-
dimethylaminopropyl)-5-ionylphthalane; 1-(4-(chlorophenyl)-1-(3-
dimethylaminopropyl)-5-propionylphthalane; and pharmaceutically acceptable

salts of any thereof.
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I's independently selected fromthe group consisting of
bronmo, chloro, fluoro, trifluoronethyl, cyano and

woR@Do736mherein Ris Cl_4 alkyl. 5 Exenplary cPCHUSIOEM4077

10

15

20

structural anal ogs (which are thus SSRI structura
anal ogs according to the invention) are

1- (4' -Clovoxapiianyl ) - 1- ( 3-

di met h Ian1nopro yI&lS br onopht hal ane;

1- (4" -Clovexamienhis the 9 Howing structure:

di met hyl am nopr opyl ) - 5- chl or op ane;

1- (4' - bronophenyl ) - 1- ( 3- 2

di met hyl am nopr opyl ) - chlompﬂhthalane
1-(4'-f|uoropheny|)-1 (3.10}

di met hyl am nopr opyl ) - 5- r opht aneH;

1- (4" -chl orophenyl)-1-

dlnethylan1nopropyl)c% t¥ifl uoronmet hyl - pht hal ane;
1-(4 P;ﬂ%‘ﬂﬁi ‘sjof(c-?ovoxamme are those having the formula:
dlnethy am nopr op trlfluoronethxl-pht al ane;

1- (4 -fluorophenyl) 1-(3-

di met hyl am nopropyl )-5-trifl uoronethyl - pht hal ane;
1-(4' -fluorophenyl)-1-(3-

di met hyl am nopr opyl ) - 5- f | uor opht hal ape;

1-(4' -chl orophenyl)-1-(3 15

di met hyl am nopropyl ) - 5-f | uor opht halPane;

1-(4' -chl orophenyl)-1-(3-

di met hyl am nopr opyl ) - 5- ph ala\cangnitrile;

1- (4" -fl uorophenyl) k=

di met hyl am nopr opyl ) - 5- ph¥ hal ay carbbnltrlle

1-(4' - cyanophenyl) 1-(3- =/ (CHa)sR

cliés(rrg]% bﬁggwtféé@r(agcgpq %ls% S ereof“ tv&lrllerem Hal is a chloro,
dbﬁ&@g%;gmﬁﬁ %&8{?% Ia%d ?%ﬁ%&a%ﬁhhﬁ%cﬁﬂﬁ' ethoxy, methoxymethyl,
déﬂﬁ@k?ﬂeﬁ{m Nt ﬁﬂ(‘yyle)h(ﬁ?ﬁ bt EVaromesteyhyloplpt hal ane;

1- (4 -fluorophenyl

di nmet hEkampiurprod)q»m&aIEnp Istrbetusal cavabagsi are ¥f-ehloro-5-

dﬁtﬁaeetci&ap 'a%r BS{;%d Q@mlwhﬂﬂ?weaﬁe-chlom 5-(2-
1- (4- (ch
F%@tﬂf%fr R RBIRBI AR P A smmsibrsme: sloro-s

K@§% LA SethlBbtignd 4 dRdorbler eof . 25
23 WO g%@%%%ﬁPCQUSZOOM%%%OIW d ovéxam ne

Cethoayeaprophéramet Qe 2t ahinvethyd)osimar4 diremo-6M22  N. O

Oltijll_e?hox?eﬂ;oxy)valerophenone O-(2-aminoethyl)oxime; 4'-bromo-5-
methoxyvalerophenone O-(2-aminoethyl)oxime; 4'-chloro-6-
cyanocaprophenone O-(2-aminoethyl)oxime; 4'-chloro-5-cyanovalerophenone
O-(2-aminoethyl)oxime; 4'-bromo-5-cyanovalerophenone O-(2-

aminoethyl)oxime; and pharmaceutically acceptable salts of any thereof.
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Structural anal ogs of clovoxam ne are those having the
formula: NH2 O ~jNHai OC5 (CH2)4-R as well as

w@ba@xoesseut i cal | y acceptabl e salts thereof, wheerUR20biabo4077

10

15

20

is a chloro, bronmo, or fluoro group and Ris.a cyano,
met hoxy, ethoxy, nethoxynethyl, ethoxynethyl,
NMFehsoeeineoxy, or cyanonet hyl group. Exenpl ary

cl ovoxam ne structural anal ogs are 4'-chloro-5- 10

et hoxy Feierxetine has theFolwani strattuye:) oxi me;

4' -chl oro-5-(2- met hoxyet ho phenone

O (2-am noet hyl ) oxi ne; 4'
nmet hoxycapr ophenone ®C(2=
4' -chl oro- 6- et hoxycaprop
4' - brono-5-(2- inethoxyethoxy)wal erophenone
O (2-am noet hyl )oxi ne; 4'-bromp-5 15

nmet hoxyval er ophenone O (2- am pgoet hyl ) oxi ne;

4' - chl oro- 6- cyanocapr ophenon O (2- am noet hyl ) oxi ne;

4' - chl or o- 5- cyanoval er ophenone —6<( 2- am noet hyl ) oxi ne;
4' - br ono- 5- cyanoval er ophenone am noet hyl ) oxi ne;

and phannaceutical |y accept abl s of any thereof.
20 24 WD 2004/ 073614 PCT/ US2004+664077 Fenoxeti ne
Fenoxetine has the following structyre: H3GN 70 0
0 OCH3 Structural anal ogs of fenoxetine are those

havi ng Stitwetral aidl@gs ofRembRetine/ardhose having the formula:

R2 —N

CH,OR,

wherein R, represents a C;.4 alkyl or Cy4 alkynyl group, or a phenyl group
optionally substituted by C, 4 alkyl, C;4 alkylthio, C,_4 alkoxy, bromo, chloro,
fluoro, nitro, acylamino, methylsulfonyl, methylenedioxy, or
tetrahydronaphthyl, R, represents a C;_4 alkyl or Cy4 alkynyl group, and Ry
represents hydrogen, C;.4 alkyl, Cy_salkoxy, trifluoroalkyl, hydroxy, bromo,
chloro, fluoro, methylthio, or aralkyloxy.

Exemplary femoxetine structural analogs are disclosed in Examples 7-

67 of U.S. Patent No. 3,912,743, hereby incorporated by reference.

Fluoxetine

Fluoxetine hydrochloride ((%)-N-methyl-3-phenyl-3-
[((alpha),(alpha),(alpha)-triﬂuoro- p -tolyhoxylpropylamine hydrochloride) is
sold as PROZAC™ in 10 mg, 20 mg, and 40 mg tablets for oral administration.
The main metabolite of fluoxetine is nor-fluoxetine. Fluoxetine hydrochloride
may also be administered as an oral solution equivalent to 20 mg/5 mL of
fluoxetine. A delayed release formulation contains enteric-coated pellets of

fluoxetine hydrochloride equivalent to 90 mg of fluoxetine. A dose of 20
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5 CH2OR1 wherein Rl represents a Cl1_4 alkyl or C2_4
al kynyl group, or a phenyl group optionally

wa gt ed by Cl 4 al kyl, Cl 4 al kylthio, Clpdr/US2004/004077

al koxy, brono, chloro, fluoro, nitro, acylam no,

met hyl sul fonyl , net hyl enedi oxy, or

trapfdalyy ddmivapletdiyin, thBZnompig S ttscalyecdnahdydedods (G2 iditial
al kynyl group, and R3 10 represents hydrogen, Cl 4 .
A9spl A deseriickensy may be coioyidercr ifter Rgraky eeksy i me, clinical

- fedeman QieleralDona byt 3P atidy Pitiee pinitlcted on a

10

15

20

referenc I'ne etine

hhdied hbosicded 6 (hatiniteh fiske 3f 80hBEMLy3 -
[ ((al pha), (al pha), (al pha)-trifluoro-p
-t ol yl Flooytmeohsd thaifoHowwyag sttindtord:de) is sold as
PROZACTM in 10 ng, 20 ng, and 40 ng tab)ets for oral
adm ni stration. The nm pbabol inte ofNfl uoxetine is
nor - fl uoxeti ne. Fl uog 6chl oride "@® may al so
be adm ni stered as a sol uti on equivalent to 20
ng/5 nL of fluoxetjr Adel ayethJ el ease fornul ation
contai ns enteric=€oated pell @ f1 uoxeti ne
hydrochl ori de equi val ent to § g jof fluoxetine. A
dose of 20 25 WD 2004/ 073614™~ReT/ US2004/ 004077

/day, adnjnistered in the norning, is fypicall
r %‘Pﬁ%ﬁld’@g]%ﬁ of fioxgtipe are thgss eomRoyy %hmagéla%ﬁorﬁlﬁsla:
be considered after several weeks kf no clinical
i nprovenent is observed. Dosgs aboie 20 ng/ day may be
adm ni stered on a onge_a day_(nornNing) or tw ce a day
schedul e (e.g., norning 3 amR;S shoul d not
exceed a maxi mum dose of . Fluoxetine has
the followi ng structure: O NrCH3 F3C Structural
anal ogs of fluoxetine 3 Rwse conpounds havi ng the
formula: R R

L, gyl S AR T B e

as well as pharmaceutically acceptable salts thereof, wherein each R is
independently hydrogen or methyl; R is naphthyl or

T \_~(Re)n
wherein each of R, and R; is, independently, bromo, chloro, fluoro,
trifluoromethyl, Cy_4 alkyl, C;_3 alkoxy or C;_4 alkenyl; and each of n and m is,
independently, 0, 1 or 2. When R is naphthyl, it can be either a-naphthyl or B-
naphthyl.

Exemplary fluoxetine structural analogs are 3-(p-isopropoxyphenoxy)-3-
phenylpropylamine methanesulfonate, N,N-dimethyl 3-(3',4'-
dimethoxyphenoxy)-3-phenylpropylamine p-hydroxybenzoate, N,N-dimethyl
3-(a-naphthoxy)-3-phenylpropylamine bromide, N,N-dimethyl 3-(B-
naphthoxy)-3-phenyl-1-methylpropylamine iodide, 3-(2'-methyl-4',5'-
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RONRL R 10 as well as pharmaceutically acceptable
salts thereof, wherein each RL is independently

whyanogsmn or nethyl; R is naphthyl or Rz)n [/ R3§/1Ii52004/004077

10

15

20

25

wherein each of R2 and R3 is, independently, brono,
chloro fluoro, trifluoronethyl, Cl1_4 alkyl, Cl1_3

LRl BbhEbio N BRI, Aoty >
Fhmylhﬁrpy%mmiglhwrate;Niﬁletmwhmwhloragﬁtmywxy) -3-phenyl-1-

uoxetine structural anal ogs are

Sn(ephylsumsdmmhem@(m' glebigriophepgyard-phenyl-2-

”ﬁﬁ@ ﬂe sul f onat e, ltrgtegl' ﬁﬁ;&%ﬁ%@fgﬂ k{%@%'sglloxy)_3 -phenyl-1-
p“%‘@?%ﬁ%@g% @?1%4\'31,)? &n'g%@ly 3 rqfQoly%oxc}fr}]—?a-ghenylpropylamine

Nsﬂfﬂbnﬂtlmﬂmﬁth}ﬂ]ﬁ@' 4'- d1ﬂuorophenoxy) 3-pheny dpropylamme 2,4-
napht hoxy) - 3- phenyl - 1- net nyl pr opyl afi ne i o
3d{rdtrobetdvate, 8-(BethyRtheOx 238 4eN$Hkdpylamine dihydrogen
PCT/ US2004/ 004077

dpbasradp %ms@yl %—(%'h@ﬂyrcpﬂ olsgPranyhRheriory x8ephenyl-2-

NP e et G RY S T4 o R e Roxy)-3-

"B%lgﬁyl%ﬁgﬁﬂ 1Q%uk<ﬁﬁ£t%t ;QI N- dlﬁneﬂﬂl 3-(o-isopropoxyphenoxy)-3-

or ophenoxy
n‘fhbﬂ&lppx@ ylaaﬁﬁine@h@hylha&t@te IN,N=-dinieth il 3-(8- bromophenoxy) -3-
m ani syl oxy) - 3 - phenyl - | 5rreth propyl am ne

nahewayleproly aning|3 Bhe(m’ll’@mwm@é)N{m@h&h§+(pf1©égplmn0ﬁ§) -3-
f , N-d] hy| h

X SRy BOg SRR ROkt i N Bkd daeeh Doy phenoxy)-3-

°R i&g‘ﬁﬁf»}ﬁ%’ %qﬂn%?ﬁ%fcg%&l@gnyl propyl am ne di hydr ogen

-(2'-chloro-4'-isopropyl phenoxy) -3 -phenyl - 2-
nmet hyl propyl am ne nmal eate, N, N-di net hyl
3- (2" - Bluwyodxdkniid uor ophenoxy) -3 10 phenyl - propyl am ne

succi nate, N, N-di net hyl 1520 I$0Pr opoxyphenoxy)

pheny| Hhweasanaine mealpre (UAC@%at ¢ 15 %herml@aﬂﬁtdﬁyugnated as 5-

ERRS T D Bvay Bt e B R b Rervmingetiaoxime
maleate. Fluvoxamine maleate is supplied as 50 mg and 100 mg tablets.
Treatment is typically initiated at 50 mg given once daily at bedtime, and then
increased to 100 mg daily at bedtime after a few days, as tolerated. The
effective daily dose usually lies between 100 and 200 mg, but may be
administered up to a maximum of 300 mg.

Fluvoxamine has the following structure:
NH,

0]

\

N OCHj
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phenyl - propyl am ne propiol ate, and N nethyl
3-(3-n-propyl phenoxy) - 3- phenyl - propyl am ne decanoat e.

wQa200Hlwsoxam ne  Fl uvoxanm ne mal eat e ( LUVOXTM PEEHUS2004/004077

10

15

20

chem cal |y desi gnated as 5-
met hoxy-4'-(trifluoronethyl) val erophenone
(B) - O St ' : WWAR¥AM :
mal eat (eS% 'S sﬂ&gg{izflégg ggﬂggm%mgﬁg&rgé%ﬁﬁg tab e}{é gtjor%lbﬂa
Treatnment is typically initiated at 2y gi ven once
daily at bedtime, and then increasgd to 100 ng daily
at bedtine after a few days, as tolerated. The
effective daily dose usually |ies behpween 100 and 200
ng, but may be administered up to maxi mum of 300
ng. Fluvoxam ne has the followi ng shructure: NH2 O/
\ N OCH3 F3C 25 27 WD 2004/073614 P&T/ US2004/ 004077
Structural anal ogs of fluvg e apf those having the
formula: NH2 O/ \ ReC R(as wel | as
pharmaceutically acceptablg ngog, wherein R
is cyano, cyanonethyl, nethoxynethyl”, #or
g:a? 8@&% pyénﬁ]a%ehﬂelﬁlﬂ&%ptalbw 1 therddASwhbRih R 5 @Yans,
cyanomethyl, methoxymethyl, or ethoxymethyl.

Indalpine

Indalpine has the following structure:

\

N
H NH

Structural analogs of indalpine are those having the formula:
A——(CHy)n

/\

or pharmaceutically acceptable salts thereof, wherein R; is a hydrogen atom, a
C;-C4 alkyl group, or an aralkyl group of which the alkyl has 1 or 2 carbon
atoms, R, is hydrogen, C;_4 alkyl, C;_4 alkoxy or C;_4 alkylthio, chloro, bromo,
fluoro, trifluoromethyl, nitro, hydroxy, or amino, the latter optionally
substituted by one or two C;_4 alkyl groups, an acyl group or a Cy_salkylsulfonyl
group; A represents —CO or —CH,- group; and nis 0, 1 or 2.

Exemplary indalpine structural analogs are indolyl-3 (piperidyl-4
methyl) ketone; (methoxy-5-indolyl-3) (piperidyl-4 methyl) ketone; (chloro-5-
indolyl-3) (piperidyl-4 methyl) ketone; (indolyl-3)-1(piperidyl-4)-3 propanone,

28



N NH H 10 Structural anal ogs of indal pine are those
having the formula: A-(CH2)n R N bNH R or

w@banoeseut i cal |y acceptable salts thereof, WheCEBUS20RL004077

10

15 -

20

is a hydrogen atom a Cl-C4 alkyl group, or an
aral kyl group of which the alkyl has 1 or 2 carbon

ah@BRl-3RFipkadiMaeasn; (féthd/14al iadblyl G)-(fiprridgky Methel) Ketone,

al kyl't hi'o, chloro, brono, 15 fluoro, trifluoromethyl,

nibenoyl- hjmttodyly3) @ripemdyled metiey]) ketoae; dpretioory-5yindolyl-3)-2
substituted by one aor two Cl-4 al k roups., ap.acyl
mtbmﬂ-mperadleﬁ/ Kanethylsh mdohyl3)-3 «eeméi -47%P1P@851@§7e Hiadalg)-2

or, - -. gr.aup;. and .n.i,s 0 - 2. qExe . )
el e AR O arguDaf BitrigRgTRb-5 indolyl-3)-2

( i [ oLl . _ . . Lo . 2\
(BB e O e Prora T e el TRt igdoly-3)
(pieaisil]-dylipdidiaehyhd pheiromeutically acceptable salts of any thereof.

(i ndolyl-3)-1(piperidyl-4)-3 propanone, 28 W

2004/ 073614 PCT/ US2004/ 004077 indolyl.-3 piperidyl-4

ket one; émet hyl -1 indol yl-3) (piperidyl-4 nethyl)

ket one1n elp¥a&iNe - 1 i ndoi yl -3) (pi peridyl -4 nethyl)

ket one; ‘{eg%t%ﬂg‘ﬁx%sﬁ%?\gﬂé‘%&Lﬂ;ﬁgﬁti@P&E hyl] - pi peridine,

[ (et h{/q - pi peri di ne;

[(indolyl-3)-2 ethyl] A _piperidine; (indolyl-3
iiil?’loro-S indolyl-3)-2 5
[ dolyl-b 3)-3 propyl]-4

nmet hyl ) -4 pi peri di ne,

ethyl]-4 piperidine;

pi peridine; [(benzyl - dolyl-3)- 2 ethyl]-4

pi peri di ne; and phare cad |y ac abl e salts of
any thereof. |ndel oXg ¢ |1 ndgl oxgzi ne\has the
foll owi ng structure: /0o 0 10 NH Styuctura

anal ogs of indel oxazine are those hawing the fornula:

113cxiRP R 2

Structural analogs of indeloxazine are those having the formula:

and pharmaceutically acceptable salts thereof, wherein R; and R each
represents hydrogen, C;.4 alkyl, or phenyl; R, represents hydrogen, C;.4 alkyl,
C4.7 cycloalkyl, phenyl, or benzyl; one of the dotted lines means a single bond
and the other means a double bond, or the tautomeric rrﬁxtures thereof.
Exemplary indeloxazine structural analogs are 2-(7-indenyloxymethyl)-
4-isopropylmorpholine; 4-butyl-2-(7-indenyloxymethyl)morpholine; 2-(7-
indenyloxymethyl)-4-methylmorpholine; 4-ethyl-2-(7-
indenyloxymethyl)morpholine, 2-(7-indenyloxymethyl)-morpholine; 2-(7-
indenyloxymethyl)-4-propylmorpholine; 4-cyclohexyl-2-(7-
indenyloxymethyl)morpholine; 4-benzyl-2-(7-indenyloxymethyl)-morpholine;
2-(7-indenyloxymethyl)-4-phenylmorpholine; 2-(4-
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and pharmaceutically acceptable salts thereof, wherein
R1 and R3 each 15 represents hydrogen, Cl1 4 al kyl, or

w@b@aph3c1R2 represents hydrogen, Cl.4 al kyl, BAT/¥S2004/004077

10

15

20

cycl oal kyl, phenyl, or benzyl; one of the dotted |ines
means a S|ngle bond and the other nmeans a doubl e
budmyloxymhﬁlyﬂ)amr@hehnc, (X methyl-7Hiadeuflox Exethyl amprpholine;
2<Pdeloxa i ne struct anal og

WPF‘W Ry ey P eaRe s mAsPRANS: fsisopropyl-2-(3-

Hﬁgéﬁyﬁ %%¥1 ﬁhﬁﬁﬁﬁgﬁﬁ%W‘hofﬁﬁﬁbbgﬁ%éﬁﬁﬁé?ggé

151@@155}159%&‘1@&1 t?S‘HBHH@' 4Ji‘§)ﬁ)ro pyl-2- (1 methyl -3-phenyl-6-

2-(7-1 ndenyl ol'i'ne;

|mdemy/lbwmﬁﬁﬁh)th()ﬁ)ﬂmhnepzl{ﬁnnqidimloxmnethyl) -4-isopropyl-
4-cycl ohexyl -2 |nden xynethyl)nnrphollne
mnbmwmez ((6-m 9XYINg }1§«+1§om9p peetpheline; and 4-isopropyl-

%%y&i p@%@@l% ll%%%ﬁl@@%ﬁohng %E OWGIIP as plzarfmaceutlg\lﬁy
Ig%gﬁ%bg%¥ﬁ %H%'geny gg;hgfhyl) nor phol i ne;

4-i sopropyl -2-(3
-met hyl - 7-i ndenyl oxynet hyl ) nor phol i ne;
4- |sopwhhyk3 4ﬂﬂ -

t hyl - d I
Ze | Sg o Elp%gr{ @8%%@ hwé(}gzres Po%c{err]x(cee Inc.) has the chemical

| Pong']g%a} %X P—%écat}t{yl)a 1|bgn§)1h2 -al 1nge%1yl- 1-phenyl-

g%ﬂ( @ﬁ@c}llﬂ%ﬁféh ehd li‘seprowded in 25 mg an and 50 mg tablets for
2 (5 I ndenyl oxymet hyl j - 4- i sopropyl - nor phol i ne,

20126 admdﬁmtydttuxy nitifppieadly sdpimgytadbinpdushgeeof 2hthg once a
4-1 sopropy

2dg329Heg ;twusxa Aate oy | ageeisa 3 oy perothicdecatmentel yovgee

N&arnaceutlcally acceptabl e salts of any thereof. 10
THESIPam M | naci pran (I XELTM Cypress Bi osci ence

I nc.)

(2)-1- lgﬂ@’t hﬁ%@nﬁﬁ%&g%o%&?{ Stiicture: hyl -1 - phenyl -
cycl opr opane) hydr ochl orat and is provided in 25 ng
and 50 ng tablets foi admnistration. It is
typically adm ni sterlg ges of 25 ng once a 15
day, 25 ng twice a day ‘.‘"i twice a day for the
treatnment of severe depressi/om: Inq@lpran1has t he
foll ow ng structure: NH|2O

Et

Structural analogs of milnacipram are those having the formula:
R

0N
| - /R4
N
0 \\R3

N—Re

Ry



N-Et Et Structural anal ogs of m | naci pram are those
having the formula: RI1I\'\ RRa OR3 N-R2 20 R

W0 R004/ 073614 PCT/ US2004/ 004077 as wel | BST/US2004/004077

10
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20
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30

pharmaceutically acceptable salts thereof, wherein

each R independently, represents hydrogen, brono,
Cchd afedl, asfﬂha%ﬁcelﬁbaﬂy%lcﬁé%tab@saﬁs tIRrkOR YvhR¥Rl BEW R,
nitro or -am no; each , ndependent ly,

r HId’SPSEdﬁl’Hly, Inqpies&gﬁmhyd}bgénalbﬂoyﬂlq, dhboro2flaoyd, @, dizyll €14
al kyl ar optionally substituted, referably in

pa}l@xyogydrom nigip YPrBRBOo; eAcPHR 1@flgﬂgumd@pemermhy seRyesents

WFArERD Gy aledh e ARG aflo s hudaluy SpBR B,
hﬁiﬂéf@&gj ace%ﬁaﬁ)]f)s flicl, Y'br8fRUEBh MO%MO% r RO [aﬂH‘ththether

rogén atom & eterocycl e’ having 5 or

6 forpir dicteroOyilé RGinkYS o6 Mickhbém Gvidhn thadktjhdenn aﬁtrogen atoms; R
het eroat om sel ected from ni trogen, sul phur, and 10

oRyd&a. feﬂ@@mﬂ hyrdyogsn oraa Cou tgroiap o7 Kb aad&o”@smawéh the
1- phenyl .1- am nocarbonyl net h t hyl
c$ aﬁ%‘{tdﬁgﬁéen itor%ﬁémmiyéa. {%5 9Fp BTA Bisngptionally

R PR BRI YT bR IAERE ot o PR sl and

1orbeay! 1 15 diethyl am nocarbonyl 2-am nomet hyl
cycl opropane; 1-phenyl 2- dinethyl am nonet hyl

N-(4' - (Ehdenrqﬁmiyan;lhacapmmptrumd a:mtctgsmmle{ﬁ;enyl 1phenyl
2-di_nmet hyl am nonet hyl N-(4' -chl or pbenzyl )cycl opropane
caﬁb@&%ﬁ%@i@’ -dipy ﬁ&alrmzomeﬁlﬁ iyclonrap#s; Ayphenyl 1-

ey RS iR in R PL R Riamaprs oplhemy! 1-
ethylaminocarbonyl 2-dimethylaminomethyl cyclopropane; 1-phenyl 1-
diethylaminocarbonyl 2-aminomethyl cyclopropane; 1-phenyl 2-
dimethylaminomethyl N-(4'-chlorophenyl)cyclopropane carboxamide; 1-
phenyl 2-dimethylaminomethyl N-(4'-chlorobenzyl)cyclopropane carboxamide;
1-phenyl 2-dimethylaminomethyl N-(2-phenylethyl)cyclopropane
carboxamide; (3,4-dichloro-1-phenyl) 2-dimethylaminomethyl N,N-
dimethylcyclopropane carboxamide; 1-phenyl 1-pyrrolidinocarbonyl 2-
morpholinomethyl cyclopropane; 1-p-chlorophenyl 1-aminocarbonyl 2-
aminomethyl cyclopropane; 1-orthochlorophenyl 1-aminocarbonyl 2-
dimethylaminomethyl cyclopropane; 1-p-hydroxyphenyl 1-aminocarbonyl 2-
dimethylaminomethyl cyclopropane; 1-p-nitrophenyl 1-dimethylaminocarbonyl
2-dimethylaminomethyl cyclopropane; 1-p-aminophenyl 1-
dimethylaminocarbonyl 2-dimethylaminomethyl cyclopropane; 1-p-tolyl 1-
methylaminocarbonyl 2-dimethylaminomethyl cyclopropane; 1-p-
methoxyphenyl 1-aminomethylcarbonyl 2-aminomethyl cyclopropane; and

pharmaceutically acceptable salts of any thereof.
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20 di net hyl cycl opr opane car boxam de; 1-phenyl
1-pyrrolidinocarbonyl 2- norpholinonethyl

waeyakomsepane; 1-p-chl orophenyl 1-am nocar bonyPCRUS2004/004077

10

15

am nonet hyl cycl opropane; 1-orthochl orophenyl
1- am nocar bonyl 2- dinethyl am nonet hyl cycl opropane;
lparéyetiwxyphenyl 1-am nocar bonyl 2-

di met hyl am nonet hyl cycl opr opane; - ni t rophenyl
1- di neP&n;@D(atmﬂhgdlrd@bhyldez{) %-)2 trdirett H@/’r(éhﬂuongﬁ]bnyl) 35-[(3.4'-
cycl opro

omgthden 13?%@:@%?{5}1 Qfﬁ{ﬂe@%glﬁ%hﬁ iq%{p&serfeiﬁrhty)?i?atle) is
PR I PSR o R PGB gy

2h§‘&?d&ﬁf8%ldb¥éq1ﬁ¥£leﬂ%%%€etnﬁ% 1205 %ﬁ%\/%ﬂ%gﬁ% 46%; Jng dosages.

acceptabl e salts of any thereof

POheUs601 th644b1¢t cdraistxef a deglﬁdabbedidrfier ydr @@cht}wétﬂer
((-)-.trans -4 R -(4' -fluorophenyl)-3 S -[(3

rrg@mtyu@rtbg iaeiyp atesiahin ggryelyophilic peatiidi ehe recommended initial

DAL BT, NOGRL Lok o BN S5 25 HEL TS g s
S 1 O 60 5 P AR oy B

censd ﬁﬁgﬂfaya Deg @lﬁﬁ@b@tﬁﬁédﬂ}%cdu@éﬁ Inté‘iﬂi‘éllst $eatQbdMeone week.

contains the active material in a hydrophilic matrix.
The r ePormetiviedhas the fadlowidgstuofur®AXI LTM i s 25 ny/ day.
Some patients not responding to a 25 Ny dose may
benefit from dose increases, in 12.5 ngi~day

at |east one

increnents, up to a nmaxi mum 10 Y 63, 5
changes typi cally occur at integ
week. Paroxetine has the follo ructure Oo O

HN\ / F Structural anal ogs of pasexftine are those
having the formula: 0 o

HN F

Structural analogs of paroxetine are those having the formula:

~

o}

O

[r—— F

T \ 7/

and pharmaceutically acceptable salts thereof, wherein R, represents hydrogen
or a Cy4 alkyl group, and the fluorine atom may be in any of the available

positions.
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5 0/F R N\ / 15 and pharmaceutically acceptable

salts thereof, wherein Rl represents hydrogen or a
w@1004/02d6kka/1 group, and the fluorine atom nmay bECT/ISENY004077

of the available positions. 32 WD 2004/ 073614

PCT/ US2004/ 004077 Sertraline Sertraline ((1

S-ci s) Sertralinedi chl or ophenyl ) - 1, 2, 3; 4 t et r ahydr o- N- net

70 o TSR T el i BOTORh g T b b ehy dspal-methyl-
B
et hed 10@$ng tlsé\ﬂetmr S8l 28RS, CBE&%S@%EHYéﬁm L'ﬂﬁﬁ?goes

nmet abolites may be substituted for sertraline in
5 anxiensivelmetahobe yrapsivbination artoaf nithber Mmetab@ntesﬁh@t may be
tabolismof sertraline _includes, for exa
gﬁ?edgﬁwﬁ@nh.y&@ﬁg?h@lp%ﬁ metrboditss mpy by substitut rIPfor sertraline in an

C Saan S ﬁ%@%@w& oato?iﬁet eBbeh: gfsueolmet sertratine
dadiydesSir! Satigle Vet ahah it fuabirg: | NHOHS
ana ogs of ‘ser hose

Structur 1he AFS

hdH!$mgthtyMrtfr@1ﬁ1mJ(1ﬁ>r—seNﬁllﬁl% ZOLOBTVE @%}ﬁbﬁ‘llﬂdhﬁ’mstered at a
sel ected fromthe consi sting of hydrogen and

roup
10 cdose of %9 mg sace d@? 4 alkyl; X and Y are each

sel ected fromithe conS| sting of hydrogen,
£1 uor o SeEFIBERashE fRISw e stwset hyl, CL 3 al koxy,

and cyano; and Wis 33 WO 2004/ (3614

PCT/ US2004/ 004077

Cl

Cl

Structural analogs of sertraline are those having the formula:
NRRy

\/\

X Y
15 wherein R, is selected from the group consisting of hydrogen and Cy.4 alkyl; R,
is C14 alkyl; X and Y are each selected from the group consisting of hydrogen,

fluoro, chloro, bromo, trifluoromethyl, C; 5 alkoxy, and cyano; and W is
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sel ected fromthe group consisting of hydrogen,
fluoro, chloro, brono, trifluoronethyl and Cl1.3

w@bkdoanyic1Preferred sertraline anal ogs are in tPET/TBR04/004077
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i someric configuration. The term"cis-isonmeric" refers
to the relative orientation of the NRLR2 and phenyl

nedledtee Froan thd18rdtipCd RRBXRBS fTHydgogddn, EluotdlashlSroa beorhe] h
oriented on thé same side of the ring). Because both

t tréfldoroamethyl-andat hoalkony e Pasfpred tseitealnieyarsligst dre an f cis-
each cj s- conpound hgs two opt.i cal Ié/ekzctlve
eHAMTBRAGIEUHion HBs ey ml%qm? dothe tqative

R e

ehfe*mhtoﬁh%né%d S tHsBNAE QIR £ingY. Béca%seﬂooai tHeaP emcm-

fornms, and their pharmaceutically acceptable sal

C carbingetdwdyndméGichilgi subbidtueph eash risl c@mpodnd s adw dipocally
-1 - napht hal enam ne;

chetive ensmitipmetiq thrmsclenpteshiptifh tefereaca te ther kisgthos) las the cis-

n?ﬂ%\@‘?’f’{e %ﬂe’(‘@tmﬁqsophenyl) 1,2, 3, 4-tetrahydro-1 -

napht h I

or o\ R psefpl ave the following compounds, in sither fhg (15)-

t @héhﬁmdﬂél‘i’c of SI'S}gPR) e fbmes, and thelr pharmaceutically acceptable
ci s- N-net - trlfluororrethyl

clehles: @qumyie)hyfl 42(334411¢1dbrq1’rmdyb-1 Qﬂaﬁmttdiyeinam—ne
N, N- di et hyl -
CRRDRBBIREATIY it Nonsthd-Ghpapmonhenyldi Adr stahy -1

¢ e bl BT vt 40 shlpropbsnailrd o dptetrabycio-1

- R3Ph BRI SHARE NEs- S4.R8 -trifl thyl-phenyl)-1,2,3,4-
- BAPRIRLEHAR M- NARL 15418 triflporomethyl-phonyl)- 12,04~

: tétrahydwﬂlhl@d@mladtBMHQ ciéONLmé&ryé-ﬂt-(Batrﬁmommdnlwl -
-enant 1 oner

Cle phﬁnyﬂv) 12.3, g-tqtr@hzdﬂoo}—@pp]@thylepamme cis-N,N-dimethyl-4-(4-

R IGRPRORT AR AP BB ARG SOn Oy aRghy-4-(-

agen{} ]?) ?%19@ ﬁ lriT\éEr;/'tk “ tﬁ@%@f"f‘ iy llﬁgg@&?e?%}rﬁﬁfﬁét HIE€ds-N-

hylﬁidtﬂylhiuqm&h@oﬂoghanyla C@Iﬂbfo m23 dretrehyddoel -naph@atenamine. Of
enantiomers of cyclobut anenet hanam ne,” 1-
( 4ntcrdSbalsp hethd (1R)NmnaNtiomer of cis-N- methyl-4-(3,4-dichlorophenyl)-

[ al pha) - ( t hyl propyl)-, hydrochl ori de,
n%ngﬁd%&f@ ydies Waém%WEapsul e contains 5 ny, 10

ng, or 15 nmg of sibutram ne hydrochl ori de
nonohydrate. The reconmended starting dose of 30

MERI D é-'ﬂ\ﬂt'rﬁnﬁﬁe 'iﬁ?'di‘gé‘ﬁl'&h‘ﬁieelh%ﬂoﬂ @fatdai |y with or

W t hout f ood. here 1's inadequate wei ght | oss, the

dose miaybtl[tmrhirterlgt(hdcldbhde rhenohydest MEREDIAT Yl is af orally
administered agent for the treatment of obesity. Sibutramine hydrochloride is a
racemic mixture of the (+) and (-) enantiomers of cyclobutanemethanamine, 1-
(4-chlorophenyl)- N, N -dimethyl-(alpha)-(2-methylpropyl)-, hydrochloride,
monohydrate. Each MERIDIA™ cépsule contains 5 mg, 10 mg, or 15 mg of
sibutramine hydrochloride monohydrate. The recommended starting dose of

MERIDIA™ is 10 mg administered once daily with or without food. If there is

inadequate weight loss, the dose may be titrated after four weeks to a total of
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WD 2004/ 073614 PCT/ US2004/ 004077 15 ng once daily.
The 5 ng dose is typically reserved for patients who

wa@leoonot36l4 ol erate the 10 ng dose. Zinel di ne 5PCT/US2004/004077

10

15

20

Zi mel dine has the follow ng structure: Br N
Structural anal ogs of zineldine are those conpounds
hagimg ohbe dhidy.NTha 5 migsdosk ié tyically! reed@d for patients who do not
pharmaceutically acceptable salts thereof, V\)Rerei n the
pyoletiteithenlU trmudoses 10 bound in ortho-, meta- or
para position to the adjacent carbon atom and where
is selected fromthe group consisting of H chloro,
fI uor o,,.and.brono. Exenplary zi nel di ne anal ogs are
(e)- r?d"leg‘)l €3-(4' - br onophenyl - 3- (2" -

pyri dy|Z)mfé!cﬁﬁé ¢ ald ﬁdﬂ%%ﬁgn»suﬁcmé&' - br onophenyl ) -3 - (3
"-pyrid - dlmsthyla y e;

ridyl)-dinethylallylamne;

15 and pharnaceutlcal acc@gptable saltg of any

thereof. Structural a alogs of any of the above SSRI s
z 1 and t hus may

be enpl oyed in any of th conpos ions, and

kits of the invention. 20 35 WD 2004/ 073614

PCT/ US2004/ 004077 Met abolites [

active metabolites of any offthe IoregO|ng SSRI's can

al so be used in the nethods,] conpflsitions, and kits of

the invention. Exenplary netghglrtes are

di desnet hyl ci tal opram desnet hyl cital opram 5

deSsrrtiny] sedlbgabl nienelding aretlidsewoaipoidds hAnalgohs formula:

Hal

R 7
&
—N

and pharmaceutically acceptable salts thereof, wherein the pyridine nucleus is
bound in ortho-, meta- or para-position to the adjacent carbon atom and where
R is selected from the group consisting of H, chloro, fluoro, and bromo.

Exemplary zimeldine analogs are (e)- and (z)- 3-(4'-bromophenyl-3-(2"-
pyridyl)-dimethylallylamine; 3-(4'-bromophenyl)-3-(3"-pyridyl)-
dimethylallylamine; 3-(4'-bromophenyl)-3-(4"-pyridyl)-dimethylallylamine;
and pharmaceutically acceptable salts of any thereof.

Structural analogs of any of the above SSRIs are considered herein to be

SSRI analogs and thus may be employed in any of the methods, compositions,

and kits of the invention.
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Functi onal anal ogs of SSRIs can al so be used in the
met hods, conpositions, and kits of the invention.

wez@aplmiy SSRI functional anal ogs 10 are proRCTE82004/004077

10

15

20

25

bel ow. One class of SSRI analogs are SNRI's (selective
serotonin nor epi nephri ne reuptake inhibitors), which
iMetalsditeenl af axi ne and dul oxetine. Venl af axi ne

Venl af axi ne higdrochl orjde ( EFFEXOR

antl ddrasssatogienllysichive mefaholiies O M&Oﬁ‘&lﬁe fqregping SSRIs can
nat d £k

( o B DL e ahedphs cobiadiss P Bls br e invention.

ﬁ(ﬁé@é I olitos ot i et e, e Eanar

hiedneshyiesitgtine, Hapedamaedtinabl ets contai n venl af axi ne
hydr ochl ori de equivalent to 25 ny, 37.5 ng, 50 ng, 75
ng, or 100 ng venl af axi ne. The recommended starting 20
dose_for venlafaxine is 75 nyg/day, administered in two
opAnalpgse d| vided doses, taken with food. Depending on

toler a?' %&ggrgalhgg ogggﬁlg 0dn Eﬂgtbléq{seﬁllh ME ethods

effect e increased to 150 ng/ I't

h_g@élgt%ns the lgﬁs(ff thainRSitiohU Efeefiplanc 8 SRE é@hcumnhb analogs
When increasing the dose, increnents of

ua)retmo%ieﬂgt{edi@w Ore ¢lygs «z&;\$$l§d mealogaare SNBILY felecive pgrotonin

| ess than four days, 25 Ve as t
snerepinaphringmeurtale b 06@191@82}8&7@17 a)%gle 'aﬁﬁ" difbxetine.
PCT/ US2004/ 004077 Struct ural anal ogs of venl af axi ne

are those conpounds having the formula: RL N~ R2 A

RS 1 RYrenRiraxine

Venlafaxine hydrochloride (EFFEXORTM) is an antidepressant for oral
administration. It is designated (R/S)-1-[2-(dimethylamino)-1-(4-
methoxyphenyl)ethyl] cyclohexanol hydrochloride or ()-1-[(alpha)-
[(dimethyl-amino)methyl]-p-methoxybenzyl] cyclohexanol hydrochloride.
Compressed tablets contain venlafaxine hydrochloride equivalent to 25 mg,
37.5 mg, 50 mg, 75 mg, or 100 mg venlafaxine. The recommended starting
dose for venlafaxine is 75 mg/day, administered in two or three divided doses,
taken with food. Depending on tolerability and the need for further clinical
effect, the dose may be increased to 150 mg/day. If desirable, the dose can be
further increased up to 225 mg/day. When increasing the dose, increments of
up to 75 mg/day are typically made at intervals of no less than four days.

Venlafaxine has the following structure:
CH,

"o

OH

CH,

HaCO

36



as well as pharmaceutically acceptable salts thereof,
wherein Ais a noiety of 5 the fornmula: OR4 (CH2)n

wWorogCHBYN where the dotted |ine represents opPCDISL004/004077

10

15

unsaturation; Rl is hydrogen or alkyl; R2 is Cl_4

al kyl; R4 is hydrogen, Cl_4 alkyl, fornyl or alkanoyl;
R3 is S@ét@@ﬁ%maﬁfgsﬁf venhlfkyihe aRbtiand cBhppuads having the
i ndependent |y, rogen, hydroxyl, ClL 4 alkyl, Cl1_4 10
aﬂknu&a ClL 4 alkanoyloxy, cyano, nitro, alkylnercapto,
amino, Cl1_4 al kyl am no, dlalkylan1@o Cl 4

al kanam do, hal o, trifl uoronethyl oq t aken toget her,
nmet hyl enedi oxy; and nis 0, 1, 2, or 4. Dul oxetine
15 Dul oxetine has the followi ng s e: CH3 NH S
I G Co, 6:D 37 WO 2004/073614|PCT/ US2004/ 004077
Structural anal ogs of dul oxetine|aresthose conpounds
descri bed by the fornmul cleSed in U S. Patent No.
4, 956, 388, hereby incorfporat by\reference. Qher
SSRI anal ogs are Rs Rs

4- (2-fl uorophenyl)-6-ne - pi perazinothieno 5
[2,3-d] pyrimdine,
1,2,3,4-tetrahydro- N—netﬁyl 4- phenyl-l-naphthylanlne
hyﬂmﬂMS@haMaceutlcally acceptable salts thereof, wherein A is a moiety of
1,2, 3,4-tetrahydro- N net hyl - 4-pheny|-(E)-l-naphthylam

nthe fioyairdeshl ori de; N, N-di nethyl - 1 - phenyl -

- pht hal anpr opyl am ne rochlorlde

gai ni na- (4- (trifluoronethyl ) phengxy) - benzenepr opanani n

e hydrochl ori de; 54; CP 53261,
0- desn®et hyl venl af gximng; ;
fl uoropropyl ) paroXetihe; Ly 19005;
in PCT Publication

Cz

(CHaN o
where the dotted line represents optional unsaturation; R; is hydrogen or alkyl;
R, is C;.4 alkyl; Ry, is hydrogen, C;4 alkyl, formyl or alkanoyl; R; is hydrogen
or Ci4alkyl; Rs and Rg are, independently, hydrogen, hydroxyl, C;4alkyl, C;.4
alkoxy, C;.4 alkanoyloxy, cyano, nitro, alkylmercapto, amino, C;_4 alkylamino,
dialkylamino, C;_4 alkanamido, halo, trifluoromethyl or, taken together,

methylenedioxy; andnis 0, 1, 2, 3 or 4.

Duloxetine

Duloxetine has the following structure:

CHs
N

H
S

\ |
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No. W04/ 004734. SSRI Standard Reconmended Dosages
St andard recommended dosages for exenplary SSRIs are

w@eaniodsds i n 15 Tabl e 2, bel ow. O her standarBPCHUSHg€604077

10

15

20

25

are provided, e.g., in the Merck Mnual of D agnosis

& Therapy (17th Ed. Md Beers et al., Merck & Co.) and
Physi StansuraDesdoBedE delezetingar theye pompoundsiiessribed by the
Econom ¢s Staff et - di nomi cs Co., 2002).
Tormmai dsclotssimgolrt Taidnialt & S a5 Aaeab e oo fesdy m
/61gia Sertraline 50 - 200 ng / day Paroxetine 20 -

g eﬁ%“CF-day Fl uvoxam ne 50-300 ng / day G tal opram 10

- 80 ke SSRYGInhRIRREAM (20N opHenyll-6Cettys-2-piperazinothieno
Antidze@gtresgggt?s Inggnot he(r enbogi ne};rE% t he }?retﬁgds, .
C[Qm@ﬁ?yﬂi@ﬁ@meand,kﬂﬁstrﬂfyc’trhé\f—methghﬂimmngmI-mphthylamlne
tricyclic antidepressant (TCA) a structural

thydeodhdorife; DB, Jahdttoryidxe methyﬂ%mhgpﬁla(ﬁ)oh—q@phﬁlr%amine
s lo e QY O RO o B APy 2 Che 5 Chigride:

73614 g ' ‘A
e A ben 2R pROR AR M drgchloride; BP
ISR ICEKS3 26N D idesietiigvat] afakihe: SV 43318, WN A5 BRINBI-(3
di bénzazepi ne. Wile such agents have been used for
tfineoropetydgparoxadtinen kinet9P 04 nandi SHRds sieseribadeinr RGE iublication
herein that nmaprotiline increases the potency of an
iNeuWS2Q4BP4¢24-ve agent, and is 5 useful in an
anti-inflammatory conbi nati on of the invention.
Maprotiline (brand nane LUDIOM L) and nmaprotiline

S&sn 1 ng nol ecul ar cores
?%Selgfﬁgir%?rép?l%\kl) s%gdr/egl)phgr%ege anal ogs i ncl ude
ot her Stahdyre recommténded rdessgestfor ¢AEAp)arh &8R1g are provided in
secondary am ne side chains (e.g., nortriptyline,
pFahle RpbélowieOtlarrsitandand desagss agprovadedye.g., in the Merck

Manual of Diagnosis & Therapy (17th Ed. MH Beers et al., Merck & Co.) and
Physicians’ Desk Reference 2003 (57th Ed. Medical Economics Staff et al.,
Medical Economics Co., 2002).

Table 2
Compound . Standard Dose
Fluoxetine 20 — 80 mg / day
Sertraline 50 — 200 mg / day
Paroxetine 20 — 50 mg / day
Fluvoxamine 50-300 mg / day
Citalopram 10 — 80 mg qid
Escitalopram 10 mg qid

Tricyclic Antidepressants

In another embodiment, the methods, compositions, and kits of the
invention employ tricyclic antidepressant (TCA), or a structural or functional
analog thereof in combination with a non-steroidal immunophilin-dependent

immunosuppressant (NsIDI). Maprotiline (brand name LUDIOMIL) is a
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10 denet hyl ated netabolites of TCAs having tertiary
am ne side chains. Preferred maprotiline structural

wa@pa4fuases i onal anal ogs include tricyclic PCT/US2004/004077
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antidepressants that are selective inhibitors of
nor epi nephrine reuptake. Tricyclic conpounds that can

b cBf@styl dining Qnﬁ?éﬁtpﬂﬁlde’i)?é'ﬂ?ﬂl%ﬂ thhOSibigNgorébinepRting heuptake

invention include amtriptyline, anoxapine,
caruhisptimcturelly delsiedrtarimiprandata dﬂnenzazhpmmal Whilkssuch agents
I mpramne, |ofepram ne, maprotiline, manserin,

i@ tezbegpiused fﬂbﬂﬁrtrq@tﬁyllenh@f anm@tfyra,q@[ @qpr%slon we report herein
o&éﬁ%}%tgl{@?% ﬁ@%ﬁ%tg?%ﬁleﬁl)oltendy otr an 1 %Qosuppresswe agent, and is

yﬁgeﬁ’%lr 1'11da%h %}tfg rﬁ%élr%'rél;ﬁg mﬂigﬁﬁﬁpbf‘ﬁre invention.

di benZMalpr@ﬂlﬁﬂe @r&hcﬁﬁ@l@llerIﬁJDIOMIL) and maprotiline structural
5, 10-di hydr o- 7- chl or 0- 10- ( 2- (mor phol i no) et hyl ) -

1an&1dg§ahamdinbaeem(1g madldcalae pores (deeciosmula (IV) supra). These
2-(2-(7- h 4 20 b b, f 4

O R TR TLE o .
SR Ehads (6, narkriptyling grptrintyling dgsipramine) as el 33 N-

?&ﬁ@ﬁlf}/ﬁt&i AP QitBs ¥f T@P&eﬁaﬁéf'l_%‘ ?ertlgry' ﬁﬂirﬁ:r fde thains. Preferred
- pi per azi nyl)

divlapratd e, &ﬁl{cmpﬁl dndiftermtmﬂﬁ} abglogs include trlcychc antidepressants
8- chl oro- 11- (4- net hyl - pi perazjnyl) -
dttsé ﬂme‘becéy‘/(eﬂnhybdﬁoa& eﬁnﬁl@pmﬁm’bw@ r@'élﬂﬁlé@ i deicyclic compounds

g@aﬁ %?}?g iﬂo o 5, %n?}%%f?é% ﬁb& ]Katg )ot'tR% §ReABon include
b%ﬁl?tzﬁ?) n%l 1}]6n %n}o‘%aﬁh{y @Rﬂrﬂi%rarﬁ ¥ 8BLPEmMAS MBS Mk ih,! dkepin,

pilﬁ?”r@rhhﬂsy ﬂdfeﬁtdiﬁﬁhé( abidtilint) exagdepid)enirfazapine, nortriptyline,
met h pi perazinyl)-2-nitro-

dotierpzﬂmef )o@aplzo)tﬂmazpmtnptylmecmrormamlnel 104Avereryylpiperazin-1-

5%{;35&4@%%&1.,% S grsbn | 11ToRR rgipetazinyD-SH-
Po%r f,4?d19%}:ﬁ8é s i@) (d}hf(grgw @ﬁﬁ)% RI_%)L&ng‘HE}pql%ﬁlthethyl)—

apirie;
'@!IHﬂ@i%leﬁz b n}aﬁa -rmldﬂerg on7-FpddREap ne; 39 WO
2004/ 073614$ %@?p S20 @}%04077 C\rgetn(l agﬂ]e y
meibrealo (i) (lo4) thiaaesiert In;-yi siperapiny®ethoxy)ethanol; 2-chloro-11-

NCESRDY LBy Dtk B0 ) AD T RInS: A

pg}hceéﬁh§5ze$fl e Pl e B BRI LHRRN l;,,r?e‘?azinyly SH-

IHIRPEATENE ) A ARAR DR 8- UARRKEL I aemeéla/ﬁhugﬁemhﬁgqb 'SH-

cl ope tixo Iorpro hi xe

t diteinbbfse)El, 4931h;@e§pmé i cnoblydeochdsrds (E3-2abwededionickiid-
for exanple, In U'S. Patent Nos. 2,554, 736;

3ddmz@@8¢)(34ﬁaz@me glinazpl@ogaminerosie? smitrptylmnxids;
3b121t7r}pt§4/15ne c?ot%?azplge clozapine; demexiptiline; 11-(4-methyl-1-

piperazinyl)-dibenz(b,f)(1,4)oxazepine; 11-(4-methyl-1-piperazinyl)-2-nitro-
dibenz(b,f)(1,4)oxazepine; 2-chloro-11-(4-methyl-1-piperazinyl)-
dibenz(b,f)(1,4)oxazepine monohydrochloride; dibenzepin; 11-(4-methyl-1-
piperazinyl)-dibenzo(b,f)(1,4)thiazepine; dimetacrine; fluacizine; fluperlapine;

imipramine N-oxide; iprindole; lofepramine; melitracen; metapramine;
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3,282,942; 3,299,139; 3,312,689; 3,389, 139; 3, 399, 201;
3,409, 640; 3,419,547; 3,438,981; 3, 454, 554;

wW@2008/078%0; 3, 505, 321; 3,527, 766; 3,534, 041; 3pEBOSHEBN04077
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10 3,574,852; 3,622,565; 3,637,660; 3,663, 696;

3, 758,528; 3,922,305; 3,963,778; 3,978,121;

3 neRibpRie] metrdlititiobel 2niafs @i, 168 4azafink? Grdh%ro 8-(A4neth§ 01 -

4,045,580; 4,048, 223; 4,062, 848; 4, 088,

4pma@nﬂ) momnﬁlr_gima, I‘isa@eamnonamaag mlfensme

422 344: 4,250,094; A4, 284,559; 4,333,935; 4, 358, 620;
bg%%t’angh%,gior apmg, E?@Pﬁ 9» OBIPE%@O @gaprotﬂme petlapine;

1§?%@3§?%@ pyRpiZEbias, ettt ciiftipinitast B pyRe: Woiokene;
S fRPEnthE]; ﬁ].o?éﬁth@)&ﬂ ﬁﬂﬁl)@l%()ﬁﬁéﬁhn@élﬁ Bﬁ& 'ﬂﬁ’f‘oﬁh%ﬁé‘ €0ther

conpounds t fit Formula (1) of
Appé yadist doomp duosls at@dﬁs‘bﬁb&%fmrexﬁﬁi;ﬁé),éinils Pﬁéﬁs Nasse2,554,736;

eI SRR 15D T k07 2800 k205 Deing. TAcd: G 1,451, 3,.272,826;
A7 B ST RO 2R 0rRG; s o flne el o4 aa19.547;

T%J@@b@ 45@§54‘%’46’P656U?%b5t3%e§ 508176 305G 133,539,573;
7

am ne tricycli’c ant'i dépressants, suth as naproti

| B,3HMe8 3N 131,61056RB1EE DOYOCRBEB 6961 81758{52308 922/%15, 329‘63 778;
The 10- hydroxy nmetabolites of TCAS are partl cul arl y

usetid, 13 Iy 3390, HEt:Hbat7.6621 41@174612\1941026;09694\(&5 §614t4,045,580;

UL t@@g%az?,.z@@%@g;;%tﬁwz\#&g S
SHaness sammied Pesates YA LAl i Sy, 4.1 o

CarBiio1881,5, 488, 9 SDE2 64,3705 999 %@mr@dmodg&%e%@rﬁlz 575;
provi ded herein.. 30 l\/aprotl I ne, i's clurrént

a\ieﬁﬁl()akﬂés 3,57 45]3; 53)68h840,1:®,68&;$0635j9d6$889|/ g 5455@57 and

ft d f 100-150 ay,

BSOS, 8P sl RS WD 20D Bk P BYTORRG  G Batent
d f y, 25-100 ng/ day,

1%8)%%{4%%85;?6%33% (ﬁg?@%é‘faor 225- 350 ng/ day can

be admgi £¢ flebfbneMIBLyRidlih dRRIIE %?ﬁ'ﬁo%eﬁﬁﬁ t%‘fl’f‘é dquivalent of 150

absor bed when adm ni"stered orally,

| nig afhinsiprdmaineadNCAb at¢ atctabolized vsaJﬁmd'zEﬁéﬁ b@ﬂl@)atlc microsomal
am triptyline, clomipranine) is also possible,
Teneymesfpllowed by conjugation with glucuronic acid. TCA metabohtes may

2

be substituted for secondary amine tricyclic antidepressants, such as
maprotiline, in the anti-inflammatory combination of the invention. The 10-
hydroxy metabolites of TCAs are particularly useful in the methods of the
invention, given that they have the biological activities of the original tricyclic

antidepressant, but are less toxic.

TCA Standard Recommended Dosages

Typically, patient dosages of maprotiline vary according to the patient’s
condition, but some standard recommended dosages are provided herein.
Maprotiline, which is currently available in 25, 50, and 100 mg tablets, is most

often administered in doses of 100-150 mg/day, although standard
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In one enbodi nent, the nmethods, conpositions, and kits
of the invention enploy triclosan or another phenoxy

w@b@aob3etor a structural or functional anal ogPdTTl’FJSHlM/004077
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in conbination with a non-steroidal inmunophilin 10
dependent i munosuppressant (NsIDI). Triclosan is a
cidcormmendesit ddsagedofphasany/ d@ge:msﬂ 100hag/dags 0G4 56 mg/day, 150-
broad- spectrum anti biotic report herein that

t225: n@éw,mrgasrmmgg@ ¢a1]ebq)@drguu§/terqdf Most ant1depressants are
R PSR A T e o ) O LSRG B Sration
|

[T SHA A i

di sease, organ transplant rejection, or graft versus
host di sease. Triclosan structural anal ogs include
chirimlesaaubst i t ut ed phenoxy phenols, such as
5-chloro-2-(2,4 dlchlorophenoxy)phen

hexachftopop rehedirenht rrasﬂl@ﬁié, Ccagpviétwn%@nétkh@rof the

hal d.h h |
f et §ﬁ%?npiﬂi9f6§g¥ ey a0 bk 2 b e
Vﬁfﬂcﬁ‘éﬁaﬁﬁfdlgé B2 Pihsc gﬁﬁﬂaﬁén SEHED hHﬁ’s?éi‘bi‘daij fmmunophilin-

ket oconaz tri c ocar zinc pyrithione

| Hepariaz fhewnasimiressaac(NsIDIN noki tiol, m pirocin,

cli nac& i n hydrochl oride, benzoyl peroxide, benzyl

per oxi excloﬁanos:whlmip substd;utmbn enHxyl rdwnobshat actsas a broad-

%}Eﬁgcglrg%%%l '{gﬁ ét & r Cl Iﬂ'?ﬂ trlgll%égt{ gliéétngc?rgasesr%ﬂe potency
g k) [ F RAamA ?s&@&%e?rﬁ%’ C'slub 95 cﬁ Ebﬁﬁéﬁlanﬁgg/u%f 1n the anti-

ruct Jra ri c osa escCri
eirﬁlamhﬁtd#y%onﬂ’ﬁﬁzﬁ[ﬁn Hoghe iRy Eftionl Bt the 138Dl an
6, 307,049, "and 6,503,903. Triclosan nay achieve its
aithiminadi ftrmalataytdisdrdyr, ipyolbferativegskio desedse, iomparbiranspgant
the bacterial enzynme Fab 1, which is required for .
baej@%tmrmor@@ﬁt ye@@ﬁ bost ISe3sht H“ersqlgsam&tmﬂa§§ﬁnalogs include

WO‘%% cuﬂlﬁ%%mfﬁﬁ‘a&%mt K8 BRep SR s S T i the
PCT USZ 0 ane (ﬁ%hél}ﬁﬂ héﬁé%ﬁfdr@ﬁhene”flilém% Qéﬁ@@%%l as other

Triclosan Standard Reconmmended

Dhskgesnatélilydrougissingt ctes agapounll. Taicjosantfhnetional analogs
patient's condition, standard recommended dosages, are

pmlu@l@qlobremwlew pwcﬁlaas yarlwwtu‘émolvwlﬂ suﬁb@éusvkemum sulfide,
o}(eté)_cgga%ﬁa, tgl%%pq?flﬁl%p%% c pyrl ?cgnse ?t?éé“c%%‘ol% gSlathd a01d

hinokitiol, mipirocin, clinacycin hydrochloride, benzoyl peroxide, benzyl

peroxide, minocyclin, octopirox, ciclopirox, erythromycin, zinc, tetracycline,
azelaic acid and its derivatives, phenoxy ethanol, ethylacetate, clindamycin,
“meclocycline. Functional and/or structural analogs of triclosan are also

described, e.g., in U.S. Patent Nos. 5,043,154, 5,800,803, 6,307,049, and
6,503,903.

Triclosan may achieve its anti-bacterial activity by binding to and
inhibiting the bacterial enzyme Fab1l, which is required for bacterial fatty acid
synthesis. Triclosan structural or functional analogs, including antibiotics that

bind Fabl, may also be useful in the combinations of the invention.
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5 al so be used. Oher useful triclosan dosages include
0.5 nmg/kg, 1.0 ng/kg, 1.5 nog/kg, 2.0 ng/kg, 2.5

worguokg73684 0 nmg/ kg, 3.5 ng/ kg, 4.0 ng/ kg, and 4PGI/Ieiokg004077
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for humans. Preferably, triclosan is applied topically

in a formulation containing 0.5 to 3%triclosan.
QI{ilfcrloéiﬁPStﬂncfﬁfdnﬂé&ﬁhﬁ{b%d%ﬁr]?@édgeg- 1% 0.5% 1% 2%

3% 4% 5% 7.5% or 10%triclosan. 10 Anti hi stam nes

I n yet Vénidé bergestddattisaped will vhhewith\eepetient’s condition, standard
nmet hods, conpositions, and kits of the invention

emgsiopymendg & desagas arcaropided betowg &y@falbb @ patignbyill receive
(gt g 8 oL oL o LIRS 9SPERt 50 may
TR TSP, AL b 00 i 1.

Ehi%_ﬁg,' RUIMeke( 2.5me/lY, Srpfighhe iy @hﬁdgk'g,%.() mg/kg, and 4.5 mg/kg
carbi noxam ne, cl emastine, dinenhydrinate,

difphienhyul. aPiefierabbi, pheloydmpisrapiplind topicdlly 20a formulation
doxyl ami nz?s'f( ), Et hyl enedi ami nes pheni ram n

p?@ﬂqaﬁﬁﬂﬁ 45 ﬁeﬂr@m@zh hether wgedu fqerﬁ}%%fitmsrféan?al{ié& %, 0.5%,
b hae, b ° P Ay
O ha e Tha s S e Mes (U8Rl per avi ne. and

trinmeprazine); 25 (4) Al kylam nes (e.g., acrivastine,

br onpheni ram ne, chl or pheni ram ne,

desttileistiainesal ni ne, dexchl or pheni ram ne,

pyrrobutainine, and triprolidine); (5)_ Piperazines .
(e.qg., Inyet rother embedinent é the Hiventige] thgimethods, compositions,
cyclizine,, mecli.zine, .hydroxyzi.ne); Pi peri di.nes

(5 S R e rkion S AR EURY binehlti o (B fnalog
d t i f i ) i . i f et .
o o o Gl b oph R et ikt 5 gationt in
260044 o7 363 rPATiddp2004/ 004077 (7)) Atypi cal

anti hi stam nes (e.g., azelastine, |evocabastine,

met hapykititdsteminesdane vonypauoda thatd)lock the action of histamine.

Classes of antihistamines include:

(1) Ethanolamines (e.g., bromodiphenhydramine, carbinoxamine,
clemastine, dimenhydrinate, diphenhydramine, diphenylpyraline, and
doxylamine);

(2) Ethylenediamines (é.g., pheniramine, pyrilamine, tripelennamine,
and triprolidine);

(3) Phenothiazines (e.g., diethazine, ethopropazine, methdilazine,
promethazine, thiethylperazine, and trimeprazine);

(4) Alkylamines (e.g., acrivastine, brompheniramine, chlorpheniramine,
desbrompheniramine, dexchlorpheniramine, pyrrobutamine, and triprolidine);

(5) Piperazines (e.g., buclizine, cetirizine, chlorcyclizine, cyclizine,
meclizine, hydroxyzine);

(6) Piperidines (e.g., astemizole, azatadine, cyproheptadine,
desloratadine, fexofenadine, loratadine, ketotifen, olopatadine, phenindamine,

and terfenadine);
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In the nethods, conpositions, and kits of the
i nvention, both non- sedating and sedati ng

wa@rialo7Bteam nes may be enpl oyed. Particul arly PEFUSZN0I/@04077
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5 anti histam nes for use in the nethods, conpositions,
and kits of the invention are non-sedating

ant i hi(gy aripiesl stitistaminhey @tgagiazedashimg, kosbavatiadj ne.
Sedating antihistam nes can also be used in the
metthepgtilenenpudplémnoxamige)ki t s of the invention.

e S B AR AL T P B are
A e BT Nahag b LB o PPERRERIY it

di e AR Bise Ao BBIhES, JoREpIstiitg, apd dirstdfalzé irvention
pyrilTamne; thiethyl perazine; and tripel ennan ne. )
Qirbelnasetitihg hatthisesnings sadh & fosatading and desboratadingd sSedating
and _conpositions of the inventi og are acrijvasti ni; fih
aitivistamings cancilpn be used inihs apethods.omapqsifionss agd kit of the

o SERt R DTeD S mE i AR 5 uSERORRShAOs, |
%@g{» sggic:)néé %ﬁ]ﬁi 15&%? EhlchtiBn are ﬁ%tﬁaﬁ‘éngﬂrﬂ@diphenh dramine;

etirrzine (e.g., cetirizine hydroch oride);
cetioyiRiranfihié;asleeyed]é;zdypeohapthdinepyinzemhydrinate;
chl orot hen; chl orphenoxam ne; cinnarizine, clemstine
( diphenhydremast;i duxylammeamerlizines perinethazine; pyrilamine;
cl obenztropi ne; 20, ci oci ni.zi ne; cyclizine (e.g.,
cipasthylpseazyesr BRIGB2WWE| i zi ne | actate);
dept r opine; X ' i.ne: i ' i
) ca DR g R T fise P IONBAE AN BBipRsitions of
efRIiavtMfon SrEAIRkkige; (idan; SRtk agemiidlenmdebdsehe (e.g.,
epi nastine; etynmemazi ne hydrochl ori de; fexof enadine
( ezedsatineflepdvbeldadide) Haydpmehbepatdstine; higargiimesadi ne;
hydr oxyzi ne (e.g., hydroxyzi ne 25 drochl ori de;.
h W@R@%Wﬂéﬂlﬁﬁ&é&-é}@m@éﬁFW%%‘F ©); LA (c-8-»

lng%r cabaStihg %%}gat%hc l&i?i%ﬁfea(%. S.,E %é;ﬁbé%g égg{gcﬁmriﬂcﬁeﬁ;‘ cetoxime;
il . T : ; I , . . :
TR bR s S

( elefhastinbEvighdaensting fimarated) clopéereprenyichehenziropine;
phenyl t ol oxam ne; p-nethyl di Egen% ai ni ne;, 30

pylocabizineniyeizise (a8t icxelizing hydrqchloride cyelizme dactate);

eyl e et ta e SOOI

t Ia%ﬁe\ﬁklﬁ)rgjrgﬁnay&gx%ﬁm;%%gﬁie; bRIRARART AR dastine (e.g., emedastine
difumarate); epinastine; etymemazine hydrochloride; fexofenadine (e.g.,
fexofenadine hydrochloride); histapyrrodine; hydroxyzine (e.g., hydroxyzine |

" hydrochloride; hydroxyzine pamoate); isopromethazine; isothipendyl;
levocabastine (e.g., levocabastine hydrochloride); mebhydroline; mequitazine;
methafurylene; methapyrilene; metron; mizolastine; olapatadine (e.g.,
olopatadine hydrochloride); orphenadrine; phenindamine (e.g., phenindamine
tartrate); pheniramine; phenyltoloxamine; p-methyldiphenhydramine;

pyrrobutamine; setastine; talastine; terfenadine; thenyldiamine; thiazinamium
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triprolidine; and tritoqualine. Structural anal ogs of
anti hi stam nes may al so be used in according to the

w0 poogfaticon. Anti hi st am ne anal ogs i ncl ude, w tPOTIUS2004/004077
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limtation, 10 5 piperazinyl propyl phenot hi azi ne;
4- (3-(2-chl orophenot hi azi n-10-yl ) propyl ) - 1-

P{epe! BdaAeShiAA %etﬁ?ztsmﬁh&q hhehidamine hFdrochlorlde ; tolpropamine;
1- (10 (3-(4- et hyl pi perazi nyl) propyl)

10iprphdines mdritog@alyne.- (9Cl ) 1- propanone;

3- met hoxycypr,ohept adi_ne; 2- Chl or ) )

G ph e%@ﬂ?ﬁléaélaﬁapogsd’fﬁnﬁbi%?}?meé it alsp Pe sed i apegrging to the

hl di h
ﬁﬁ elfissie o ME: Rl mipsionadte - s
1& &E@Hg R/‘Iejﬁ}fe)ﬁ%ltlﬁaﬁlﬁ’ke@f(?» (chﬁﬂé%ﬁ&ﬁ@ﬂh%m-lo yD)propyl)-1-

al i memazin al i rema

hp@bmﬂﬂhwhedﬁ)l dllﬁﬂil‘ﬁdﬂbﬂﬂﬁ?l-lﬁw (Mnzneiﬂmyﬂ-észberazmyl)propyl)

but aper azi ne; carfenazi ne; chlorfenethazi ne;
c hOdrpHenatiiazin- Qawp(r%leb |1epr<>§@1g¢m Rymsthosyrypokeptadine; 4-(3-

h&iﬁiﬂ%of @T‘l adl neJ(Qp gr%)g?f Ig?];gerzgmggﬂo%t?x %lglwﬁégghlonde,

e ——
Naf¥edbo@id)¥cldhe g(tah@fmgfdméta@m a@OYhariR; alimemazin (e.g.,

net hyl br om de; 10-542A; fenet hazi ne; fuprazol e;
mihimycinazm hydrochlorlde) aminopromazine; benzimidazole; butaperazme

3-(4-methyl -1-pipera |nyl)pr pyl.) phenot aZ|
ké@ zmeelc Lekfansiiazad i o H%Z Scipbroagis: Hssmet astemizole;

B B R AT e AL b AEOL e

PRl A I YOO i1 -

F&olyl)tnéﬁ[teby)-N,N—dﬁhb&iyi-mt?géammmleydrbyhilbmdb1 bl Nedimethyl-2-
prochl or perazi ne; promazin ropi onazi

S(%ipggrbdmet@xya;ﬂihﬂ@mlm raphy Draspise Rota - 10 aaphazine:
hi
Rt O altel 0N BRI iny PSS bR hazin2-v

h h -
SRR PR o meRpMiine, mesoridgine; methylpromazine; N
- esRemslp r&ﬂé&[az@mlﬁﬁlgﬁﬂﬁolé hadrtldoBdsiné qiﬁrphérwmm& gn

the invention are AD-0261; AHR-5333; alinastine;

a pprplumaizme enm’thallagpb@}ﬁ -@emnﬁgiﬂammopmmdwrmeﬂgﬂm
%%% {;J@?p% 6,:@1‘8 na%%ﬂ%ﬁﬁ]{ﬂ)r y gl%eg-il-me%ﬁ plperldme

hh‘ggﬂ%?ﬁ &%Rpé%éﬁg %1‘3‘???5“’“@2%%0%&1’1%@@@ %5(%22 pfdpiomazine

| %?Hﬁi%ﬁ?dﬁde’)ﬁ%tm%e iy Bn8S3 37?)‘(9%' 434 t@&istemizole;

| evoprotiline; netocl opram de;” NI P-53 1;
thiazinamium; thiopropazate; thioridazine (e.g., th1or1dazme hydrochloride);

and 3-(10,11-dihydro-5H-dibenzo(a,d)cyclohepten-5-ylidene)-tropane.

Other compounds that are suitable for use in the invention are AD-0261;
AHR-5333; alinastine; arpromidine; ATI-19000; bermastine; bilastin; Bron-12;
carebastine; chlorphenamine; clofurenadine; corsym; DF-1105501; DF-11062;
DF-1111301; EL-301; elbanizine; F-7946T; F-9505; HE-90481; HE-90512;
hivenyl; HSR-609; icotidine; KAA-276; KY-234; lamiakast; LAS-36509;
LAS-36674; levocetirizine; levoprotiline; metoclopramide; NIP-531;
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WO 2004/ 073614 PCT/ US2004/ 004077 noberasti ne;
oxat om de; PR-881-884A; quisultazine; rocastine;

wa@edogfordonf en;  SK&F- 94461; SODAS- HC, tagori zi nBCT/US2004/004077

10

15

TAK-427; tenel astine; UCB-34742; UCB- 35440;
VUF- K-8707; W-4905 1; and ZCR—ZQ60. Sti|| ot her
c SRpeiasHRe;taxatomids; ER-8RIS84A quisidtazime hecastingrgelamtifen;

AT LN NG TN o —
SR B30, RS R, 0 5

4, 833, B3l otﬂelg&ﬁng(?@lidsf’blﬁgépe%%hbﬁ’ 3¢ as&Adihe invention are
5,578, 610: 5, 581, 011; 5, 589, 487, 5,663, 412; 5, 994, 549"

6 describeddn (4Sd PaGnd BRs9395 609 6AA1 A i, K1% i, 2631, SR @i ag2l 833;
Rec ded Dosages_ Standard recommended dosages for

S AR eHih, 236 hdAA0St ARBROST: APS SRS 440,951 %510,300;

3, .St . . Vi - I

VS B 56 TR 85 PSRty Op o7l S Mg $a75.003;
B L&l . 7. . G '

et s P BT AR A2 T O A B0 P2 fand
ab,458 i cal Economics Co., 2002). 45 WD 2004/073614

PCT/ US2004/ 004077 Tabl e 3 Conpound St andard Dose
Desloratadine 5 ng / once daily Thiethyl perazine 10

[..1-3 tj dai | y_ Br onodi phenhydram ne 12.5-25 ng /
e Wat-a@lmr%}?gaaﬁhwpmmée@ MWPLPS t wi ce daily

P! ch SRYhL BT Bk B mines

la#s sfpwn I gile ai Other SRinkdht ZHSRg8s 4 pBvIdeaNe§. daithy Merck
Manual of Diagnosis & Therapy (17th Ed. MH Beers et al., Merck & Co.) and
Physicians’ Desk Reference 2003 (57" Ed. Medical Economics Staff et al.,
Medical Economics Co., 2002).
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Chl orpheniramne 2 ng / every 6 hours or 4 ng / every
6 hours D nenhydram ne 50-100 ng / every 4-6 hours

wr@hemsds am ne 25 ng / every 4 -6 hours or 38P@myUA2004/004077

10

every 4-6 hours * Doxylam ne 25 ng / once daily or
12.5 ng / every four hours * Fexofenadi ne 60 ng/ :
twice daily or 180 ng/ oncgagridy Meclizine 25 - 100
ng / day Pyrilanmine 30 ng / _every 6 hours
Tri pel ennam ne C¥mpowid ng / Bvery Stamglagd Paser s or |100

r:l?s{ a:ny\n'nge dahdYoratdignded |el easeﬁl 7 ofige B¥RYPI ary
(CLARI TI Ny Re:ﬁﬁetﬁy]rp/:\r »é\)m 538 i rﬁé/?iﬁn%%fd%ﬁl?i' ne
sel ecti ve BB’%@WB‘H&WQMW@( i e R0 1% éBYW/_I -6
antagoni st. W report herein|that IorahQim ne _and
structurgl andoutidnal anal ogs23 her/aefice daidh as

pi peri di nes, ind?! PET 1 dI Nesy) g sk
Hl-r eceptot a%‘é’tﬁ%‘ﬁ {atg;r,ldoal erusef To I II/ b'tg ? =
i mrunoi nf Y¥bi nat i on—of 4
the treatjment oflemialtoi nf | AP ang sicagsdy or IM

transpl ant ed or gaatadéjeect i on, and -pmad { twieeslagdy 10
host di sgase. Leealigfiene Fungt onal 0 afpd/ GcesdaiNct ur al

anal ogs ijnct - _TECEP uc
as AHR- 11325&20651“@&1?% ant a[zz%ga}%bglgp?h%& 12
azat adi ne,_azel astine_ bronopheni rr&&_&ng_@&B&t_me,
cetirizine, mmmﬂmm&m ne .50 DG me/cavezy Aed hours
cl emasti ne, ehedtadhee, 4625R20evr)A3G1Hours or
PCT/ US2004/ 004 77 descarboet h@gyllngr/@tvgpy D85 hours *
dexchl or prreniramm

’ nenny(rl
di phenyl pyr al i OXYE%TB enhydr dm2§g{’1§/onc? dally or12.5

f exof enadine, _hydroxyzine ket of 8 Aﬁverb’rfﬂﬂr(h%uﬁg
| evocabaslt i ne, Feretfhmdingi ne, | meflingapwise, daglyardrfiOde

mg/ once daily

h'FQL

Meclizine 25 - 100 mg / day
Pyrilamine 30 mg / every 6 hours
Tripelennamine 25-50mg/every4to6

hours or 100 mg / twice
daily (extended release) *

An Exemplary Histamine Receptor Antagonist: Loratidine

Loratadine (CLARITIN) is a tricyclic piperidine that acts as a selective
peripheral histamine H1-receptor antagonist. We report herein that loratadine
and structural and functional analogs thereof, such as piperidines, tricyclic
piperidines, histamine H1-receptor antagonists, are useful in the anti-
immunoinflammatory combination of the invention for the treatment of
immunoinflammatory disorders, transplanted organ rejection, and graft versus
host disease.

Loratadine functional and/or structural analogs include other H1-
receptor antagonists, such as AHR-11325, acrivastine, antazoline, astemizole,
azatadine, azelastine, bromopheniramine, carebastine, cetirizine,

chlorpheniramine, chlorcyclizine, clemastine, cyproheptadine,
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pheni ram ne pyril am ne, pronethazine, pyrilam ne,
setastine, tazifylline, 5 tenelastine, terfenadine,

W0 piadpeazi ne, tripel ennamne, triprolidine, uPCT/EEIV84/004077
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and simlar conpounds (described, e.g., in US. Patent
Nos. 3,956,296, 4,254,129, 4,254,130, 4,283, 408,
deserbadBoxylostadiBesiexthigphesirammer ggnowgdrnate,
4,440, 933, 4,510, 309, 4,550,116, 4.692, 456, 4, 742, 175
dimivsylonsing oahoydrrkitey shedise. 3SR, hvironylie
: 5.5 ) 63, . 4 .. 6:20 d
ToRGhe bueg Bl 1Kosped, Foh Bt i aBRObdtice
axRfemddl peringins A5enILeRss, dyrkimblle, séstid, aizifylline,
i)nt aéoni stgﬁtlhat nI g%% t he sedgy:rng effect s of man}; o
fibmslastinnaeeehadintirinigeazine, tripeteageniise, gripfolpline ditnaine,
Hl-receptor antagonj sts include | orat adi

rsiinidlpt aempeundsidsseritnd, @@-(@i&@ﬂ%{ﬁ%éﬂ%ﬂ%,

ot o |
S5, L0858k, LA STl B3 0, 420555,

R T P i gy 20424

oY/%73,898e5 kaglcanes, 58nd 1M s)582| 487, Byah3ot1, dr 9549, 6,201,124,
Lorat'i dine Standard Reconmended Dosages 20 Lor at adi ne
amdl 6,803,96Bat i ons i ncl ude tablets, redi-tabs, and

syrup.. Loratadine tablets cqontaj.n 10 m, cr oni zed
| or at Jd@ﬁ@éﬂdl%%@flﬁé}f’ﬁea%‘;?‘?}@%e RGPS o%ﬁgpataﬁon Hl-

m crqnized | oratadi it . )
CEETEH §aeoR LA, Bk S Fo P RE, of many et generation H1
%E%@B'% éﬁﬁﬁbﬁfs@a{ apli,BRding H pht&ptor rbgstiststhalgdalatadine,
qui ckly 1in the nouth. Wile suggested dosages wil |

V@rpyoh%ﬁthdiaeﬂ@tﬁr@uiﬂbﬁd@(ﬂERIAGWINZEarsitdmm amine tartrate
recommended dosages are provided below, Lora aai ne is
t OEAHRS T)adtiperaginerld b renspeoratagonists dnalgde gy dinsyzine

| t h ot [ . ful .i ..
AT s L
R RIS By i M ke

Loratadine is rapidly absorbed foll ow ng oral
admnistration. It is netabolized in the liver to
dBercati dinet Stangavd Reconmmended PaseBeone PAS0 3A4 47 WO

2004107 SE14, P \SOS Q040 TE ST EfFR

AL ata TG AT AMTRY B GRRRINAL RN draMRMd Sfup
contains 1 mg/ml micronized loratadine, and reditabs (rapidly-disintegrating
tablets) contain 10 mg micronized loratadine in tablets that disintegrate quickly
in the mouth. While suggested dosages will vary with a patient’s condition,
standard recommended dosages are provided below. Loratadine is typically
administered once daily in a 10 mg dose, although other daily dosages useful in
the anti-immunoinflammatory combination of the invention include 0.01-0.05
mg, 0.05-1 mg, 1-3 mg, 3-5 mg, 5-10 mg, 10-15 mg, 15-20 mg, 20-30 mg, and
30-40 mg.

Loratadine is rapidly absorbed following oral administration. It is

metabolized in the liver to descarboethoxyloratadine by cytochrome P450 3A4
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Phenot hi azines 6 I n another enbodi nent, the nethods,

conpositions, and kits of the invention enploy a
w@b@aotisiezi ne, or a structural or functional BOHUSZY04/004077

thereof in conbination with a non-steroidal

I mmunophi | i n-dependent i mmunosuppressant (NslDI).

Paed oy tocheome $450 2D Gr Botasading maatidigesratermsts useful in the anti-

conpositions, and kits of 10 the invention include

c tnponenlamamietyyoesmbyasamet therrusniiqny): RL RO RS R2

, NR7 R3 WR6 R4 (V) or or a pharmaceutically

acceptable salt thereof, wherein R2 is selected from

t nsi sting of . CF3, d, F, OCH3, COCH3, CN,
oggﬁng% CO( CH2) 2CH3, and SCH2CH3: R9 is

5 sel ect ﬁ’daﬁét‘h@i éﬂ%oﬂfrﬁ@kﬁ ﬂféﬁﬁbﬁlbd@g:di’ﬁposlﬁons ahill kds-offthe
N N NCH3 ' H3C NNCH3 N-CH3 ' N CH3

Hﬁ@elﬂﬁﬁh }dmphay | Iﬂ}dﬁothlazma or-a stru@ithiral 8r fundioddCagieg thereof
H3C \-CH3 ' CH3 an QO each of Rl, R3,
R cqpbiRgionpyith aﬁwnﬁﬁeméﬁa@ﬁammdypewer@a F,

is selected fromthe group

cHHE?"é‘PF%pfSFS:ahE@q%YéOOM 073614 PCT/ US2004/ 004077
-CH , @RehotRiakinesVhat are useful in the methidds; compo§tiBns) ad kits of

10  the invention include compounds having the general formula (V):

l R9 R8

e n s

or a pharmaceutically acceptable salt thereof, wherein R? is selected from the
group consisting of: CF3, Cl, F, OCH;, COCHj3;, CN, OCF;, COCH,CHj,
CO(CH,),CHs, and SCH,CHs; R’ is selected from the group consisting of:

15
I\ T\ Y
R Y CQ
CH; > \—xo _<0 : ¥—\OH :
CH,
N-CH, > H;C N-CHj> z___/\N~CH3 ; N-CH,
H,C H,C H

-- CH, -- /—CH; -~ CH; -
NN o
HsC CH;» H,C “—CH; > CH, , and O>/“‘ (CH,)sCHj

each of R', R®, R* R® RS, R’ and R® is, independently, H, OH, F, OCF;, or
OCHz;; and W is selected from the group consisting of:
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In some enbodi nents, the phenothiazine is a

phenot hi azi ne conjugate including a phenothiazine
we@owalogstd y attached via a linker to a bul ky groU/pSmn4/004077

greater than 200 daltons or a charged group of |ess

than 200 daltons. Such 5 conjugates retain their

an0|,|ﬁﬂ annaﬂény a§t|V|t ‘in vgyg anﬂmhawggTeduced

activity in the cenfral Mvous systemin conparison

to the parent pheﬁ%thla 2. Phenot hi azi ne conj ugat es

that %eso!rﬁee&ﬂboﬂﬂnérﬁﬁ tﬁ@ﬁ)‘ﬁ@ﬁi&hldﬁlﬁ@ls a fi¥hothiazine co %]ugate

conpositions of the invention are conpounds having t

geokidadg & phendthiazind ¢ovaléntRlathlchR viRa liMker to RBulkygdoup of

R6 R4 RS Q& In formula (VI), R2 is selected fromthe

QErealst daltprstor armrgedEEup wdess thenddd) datiens. Such

S cmasBORE Aheit ahBan AT PROYIE vt 2RgRar e frdiyed
Rty b exptd etondveiggy ifepRlisiFR EPARR, 1

C%he%%ﬁﬂaﬂhe RPheﬁ@bhlﬁﬂne gﬁt-es Riat aa@dsdfBl ibthe methods, kits,
i hdependently H, OH, OéF OCH3; R32, R33, R34
amell R¥bposdtieneatthe mndmmnah@mdmpowséwatg theqganerad formula
Cl1.6 alkyl; Wis selected fromthe group consisting
ofYDNO, -\ 1'S |, "N', S'CH2- , and HOO0 O 20

and G is a bond between the phenothiazine and a

i nker, L.
rR' Al R®
R> N R’
R W R®
R* R (VD)
In formula (VI), R? is selected from the group consisting of: CF3, halo,
OCH;, COCHj;, CN, OCF3;, COCH,CH3, CO(CH,),CHs, S(0O),CHs,
S(0),N(CHs),, and SCH,CH3; Al is selected from the group consisting of Gl,
- N—’> - NAB G1
g—N &N - < N>
\Gl s \—\ 1 5 ?
0-G
- /R35 . R33 -->_$Ri3 /R35
->>N > : 35 32 N
Nal 32 N-R R N
G d 1,
R32 s R { , an R34 Gl .
15 G :

each of R', R}, R*, R*, RS, R’, and R® is independently H, OH, F, OCF;, or
OCHz; R32, R®, R34, and R35, are each, independently, selected from H or Ci6
alkyl; W is selected from the group consisting of: NO,
o, s, E, lCsl) , O//S\\O, *CH; ,and “—/
20 and G'is a bond between the phenothiazine and a linker, L.
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WD 2004/ 073614 PCT/ US2004/ 004077 The linker L is
described by formula (M1): @-(Zl)o-(Yl)u

WO ZR®7I6RP) - (Z3)t-(Y2)v-(Z4)p & (VII) 5 I n POr/Ieioas/004077
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(M1), Gl is a bond between the phenothi azine and the
linker, & is a bond between the |inker and the bul ky

group The higkweEns Heeribed fcﬁ‘ﬂﬂﬂa {ViH)char ged group,
each of ZzZ1, Z2, Z3, and Z i ndependent |y, sel ected

from 0, S, and NR39; R39 |s hydrogen or a C1_6 al kyl
group; each of Yl X2 is bngZl &szsntéiI sel ect ed
fromcar bonyl @gangt)m@I)ﬁ B ejsﬁ % oryI or
10 sim |l ar acid-formng grouWH) u, and v
are each independently 0 or 1] and R9 |s a Cl1 10

al kyl, Iﬁfdrhﬁﬁ%(Vﬁpkgr (kY BSHd B@fv%e%‘ﬂﬂé?heﬁf)th%aztlﬂe ad the linker,

at ons, al kyn aryl

aGlys h Ib@nd)b@:t\emrpﬂheihﬂk@r &ﬁd alﬁe)b‘ﬁlky grb(ﬁbl%ﬁﬂéﬁ)}&ﬁﬂ@l-}ﬁﬂ(er and
i n which is anlnteﬂler of ,1 to 4, or a chem cal bond

| thﬂ@h@ggﬁ gl(onp) eaqha) (Zizlé andoZ” T(SZBI)dllelp@n,dzé)nﬂ-yg zelppied from
2 ki Birlrdecien 3 e 2/Ra Eirans a6k et g s
C?dhc glrl% AA égl%lztléﬂ%roﬂiﬂctagﬁ) lo‘ﬂrh% @gc%ulph%neyl phosphoryl or

D@ﬁmnﬁtacw fMﬁﬂFt 6u15)s};| Iol,qb s, qr QUend n@ké@eﬁﬁl iddepéntieatly 0 or 1;

pol ymer, t he natur al rrer is selected from al pha-
| an@&& ds alGiceplhkol.ed hn@md)rﬁyamdredrheztemall@l oy rtoHéx atoms, a Cy.19
pol ymers that can be used,  as 20 bul ky fgups i ncl ude

wikgBet 2 Com 2lkyned Cpol a}r@k ﬁlwy(s SQ{ES@%P émél taﬁ@n

p{@@?&%@aq(ﬁ@%%@? tl'g?' elﬂllé% ﬁeggg %ﬁ éctg 1§m1cal bond
glhﬁﬁ%g@gzgn%ﬁ(lwzéﬁ ﬂfﬁ(ZﬁMY@j [qzﬁ? #: CH3 N, CH3

Fpromazine 1s a pheno Pazi ne that has

| ong bahe tudledgtonptoapdic payiuinaily occudiingmpdéymer or a synthetic
Phenot hi azi nes i ncl ude chl or pr omazi ne functional and
spplyear dNatugel godyysersshetcassd fa@%qﬁléiﬁhlﬁené’lthout limitation,

ol or Lenethazl ne. S OLPLORAL A8 aR0 PRAANY SFREHe bulkey

group includes a natural polymer, the natural polymer is selected from alpha-1-
acid glycoprotein and hyaluronic acid. Synthetic polymers that can be used as
bulky groups include, without limitation, polyethylene glycol, and the synthetic
polypetide N-hxg.

The most commonly prescribed member of the phenothiazine family is

chlorpromazine, which has the structure:
CH;
N

J “CH,
ReGs
S
Chlorpromazine is a phenothiazine that has long been used to treat psychotic

disorders. Phenothiazines include chlorpromazine functional and structural

analogs, such as acepromazine, chlorfenethazine, chlorpromazine,
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cyanmenazi ne, enanthate, fluphenazi ne, nepazine,
nmesori dazi ne besyl ate, nethotrineprazine,

WOoreiohox3sps omazi ne, norchl or promazi ne, per azi nePCT/US2004/004077
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per phenazi ne, prochl or perazi ne, pronethazine,

propi omazi ne, putaperazine, thiethyl perazine,

t Byemeopaes, enanthater fluphéenmzing, mépagope nzesoridaziae besylate,
tri f{ju&roma.zine 5 {or a salt, of anﬁ of the  above); and
f GRPPSHRPPIARAIC oBStOXYPr orReZing, MYSRIATAROREING, perazine,

CBERARR: . BsPiyp B RG, B BhAPE g BhbAhe! Suaperscine,
C'ﬂl'li@ﬂﬁﬂ?%fg%ig?gtﬂi@pr%ﬁéiﬁ@}thi/or?dé%iﬂe? *ﬁﬂiﬁublgbrﬁﬁﬁe{ & rigR8mazine

formns: , capsules, suppositories, ora

c gocesilt af esy afithesyiaves;, anainfhinbtionall aatal cpashéitcdct ad Aopamine D2
i njection. Because chlorpronmazi ne under goes extensive
meDEAgeNIsEs (- ansulpridas piorziden spiperenmiséeboptides baproipiassnd

that may, he therapeutically active, these netabolites
r‘éﬁ i ine |
WETSQYst i tuted for chlorpronazine in the

anti-i Vo i j [ : | TF

ot abo ThaPeynagfe i AERRt b olBle e IR Ryl Sabtets,
oxhpatles suppsiaivricbydal tocenravdsalnd dyreps; ahtl TSRANELBSS for
primary an secondary ami ne, aromatic oxidation to
yiajedtien.phenol , N-oxidation to yield the N oxide,
S-oxidation tq.yield the suj phoxi de or sul phone, )
oxi dat RASAULFHHPTPAPIBAINGURASEZ QRS S¥&IShYR Metbgdic dragisfprmation

t e ‘ . azi.ne nuel ej and .

ot hao LRI hRERAY B Shorap il atbsiiveathyse

t edthise e S MY DOhANAL F&t 1St oMaGihalif thEA N MRy
gl ucuroni de. "I n other exanpl es of chlorpromazi ne
mebaibahaticesoflihe finveritiont HEheamietabolisid efetdberymazine yields, for
conbi nation_of the invention, each of positions 3, 7,

afga@ply oxpdativeRdssmethiviptien tapiald depeqraespondingeprimary and
bstituted.wth dr oxy methoxyl iety..25 .
ABTHS L A Hr S ok Elation B MR AA RHEnoh A gasifg To yield the
PARSL TANK, 1 azine i : LD ' .
SN o2l U8 LRSI RAE DL ATk

mdeedmenitionl efthd affinoiephl sidle Rhtiel tosapldsthe ipheas@iazine nuclei,
Et hopropazi ne al so has antihistam nic properties. W

r 8pdelucvepeidation af tha phynobisdpidnex yswipsredderiasy attieo group

C P AT A RE S BTSSR0t | ¢ phenot hi azi nes.

e e E R e

t heflahaRtcyalombithatidt 8f the invention, each of positions 3, 7, and 8 of the
phenothiazine can independently be substituted with a hydroxyl or methoxyl
moiety.

Another phenothiazine is ethopropazine (brand name PARSITAN), an
anticholinergic phenothiazine that is used as an antidyskinetic for the treatment
of movement disorders, such as Parkinson’s disease. Ethopropazine also has
antihistaminic properties. We report herein that ethopropazine also increases
the potency of immunosuppressive agents, such as cyclosporines. Unlike
antipsychotic phenothiazines, which have three carbon atoms between position

10 of the central ring and the first amino nitrogen atom of the side chain at this
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51 WD 2004/073614 PCT/ US2004/ 004077 position,
strongly anticholinergi c phenothi azi nes (e.g.,

werdaprspazi ne, diethazine) have only two carbPONUS10041604077
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t Positigoy sipenglyiansic
hydr ochl ari de, and promet hazi ne hydrochl| ori de.
A&bfitﬁ%ﬂé) h%ﬁfaﬁ?/ dpa p?élzbq#batgmsw@pa#aémgékﬁ ABYBO igheun frem

t Bghcidinht ahdTBES RidMidAoMBE SiticHRMMRENR D

separating the am no group from position 10 of the
central ring. Et hogropazi ne structural anal ogs include

oltndrgtrmemlodrinziass {(thgoetldgropezine,

1Q- [:2: 3-1 P [ .am no) propyl ] phenot hi azi ne,

1@9%%11%-1 é@%‘glcﬁtrﬁyl i no) propyl ] phenot hi azi ne

hydr oclpigs ine st include trifl i

10-[ 2- (O ot WYL At 16y B oy ] Phanetnf ag) heroperazine

1diljygk ¢ chilomtlbythaori dexji lopdrothlbidehemdpromaethagine hydrochloride.
hydrochl gri de; and )

18qdrtionpl ethgnranspesng stpudtwiad avaloga maedaho- (23 xt ur es

EPRf R R Suobuy hanBieng, 102057 20

b ; ' . ' ti |

A Pl DRI IBE AR PGS 0S! such
3040t @iectHy ey rst - CogeMIOLID.. :

2i éErQi (deneEHLnyl%@hgg?ent nghaltlél 5, 2221% 6§d,aﬁi§§§ﬂa?nﬂgfﬁt2?,mpyl]

epheprtbpamakeydnochloyide; aiid 0] Rediadhylajninayethyl|phenothiazine and

tri.hex eni . Anti i nerqgi.c phenothj azi nes are
emléﬂg¥£ﬂ1e§e %%cﬂ-%zg],- P%‘?Iit%ﬁ?i ‘£§3§d3&0-dea| kyl at ed

ot abot 1k ofegte FEG TRl Ron SLOROLERRR: Ufusr  Baqpropazine
i nvention. 20 Phenot hi azi ne Standard Rg@g%@gﬁ,gtggh as Artane

Désigegphomidyl) Cygenpat (bentirdpimalbipériddr @79 Parant Do,

varies according to the patient's condition, but sone

sP 30)r e ¢thapseppzana meogydidinr (Kema(lnn), and

L.Oor pronezi ne ,Ma adm ni ster.ed. oral ly, by .
TS PBERE Lo AT nsEndig i ThiEtds Are dueRtusly metabolized,
Y -
e e S i
Onfetdbdlitegmal-te substitubeforrhopropfzifg in e &Ny, 25- 50
my, 50-75 ny, or 75-100 ng. Cenerally, a total dose
ofmpupsinglargmatory, combisatign of thegpvantiory, or 2.0 g i s
provi ded per day. Ethopropazine, which is currently
avai lable in 10 and 50 ng tablets, is

Phenothiazine Standard Recommended Dosages

Typically, patient dosage of chlorpromazine varies according to the
patient’s condition, but some standard recommended dosages are provided
below. Chlorpromazine may be administered orally, by suppository, or by
injection. Often doses are provided at intervals of 4-6 hours over the course of
a day. Each dose is generally between 0.25-0.5 mg, 0.5-1.0 mg, 1-5 mg,0.5-2
mg, 5-10 mg, 10-25 mg, 25-50 mg, 50-75 mg, or 75-100 mg. Generally, a total
dose 0of 0.25 g,0.50 g,0.75 g, 1.0 g, 1.5 g, or 2.0 g is provided per day.

Ethopropazine, which is currently available in 10 and 50 mg tablets, is
usually administered orally. Initially, patients are typically administered a 50

mg dose of ethopropazine once or twice a day. Other standard recommended
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30 usually adm nistered orally. Initially, patients
are typically admnistered a 50 ng dose of

werdaprspazi ne once or twice a day. O her stanpEr/as2004/004077
recomended 52 WD 2004/ 073614 PCT/ US2004/ 004077

dosages for ethopropazine are 1-#8 / da 10- 25
ndy/sdgss, fos @thapgopapinegre 1-10onghiy ‘P%}i?wlg » 80d 00 mg/day,
/d or, 600-70 / . |y d Receptor Agonists

SR e o0~ oo Bl ok ot o LS
conpositions, and kits of the invention enploy a nu
opi oi d receptor agoni st (or analog thereof) and a non-

W%%HR 8P donistdependent inhibitor to a

patient in need of Such treatnent. Loperan de )

5 hydr ochi yetiagietter MwbRIdiMEnt, shexmethasisi odmppsitieps.cind kits of the
agoni st useful in the treatnment of gi arr hea

U.
F@W@ﬂﬁomw&y 3 171 413G yeCceptPTABORISH 6% adpb Freaend a non-
.am.d d,l ' '
e s ROy RBbARE L P B faR e g R RO
t frgﬁfr%ﬁg.tn %S?eﬁlﬂlidb %S{‘d%ﬂh%ﬂi RIODHIROIi6 @rmu @pesa receptor

trans ej ectiron, or graft versus host disease.
Lapafignisdfuliin the pependdiofidiiies @rbdBatdat Nuatberd,THg159).
is related to neperidine and di phenoxylate, It aciﬂs

10 bWe mipaxt hegeisrtbot loperamidesindrapenasiidn ghalogs iaeiserile potency

ility. &h f ti [ d/ or . t |
"o b BlisBRITESSIS T g e pe it G hRRb I P o
d I : _ S :
¢ Bt AR RS MBS orQHCl-Ad MM 1ofBRBA P €811 versus host

| Biskhs®, IRH@MhiddRS pipehfhcthtyrahnid UeARBtive AT 2s Gided to
4,116,963, 4,125,531, 4,194,045, 4,824,853, .
AnR98rifire, anfs, dipReO®ylats, 188:t9 by, repxampsmaath muges e slowing

and 20 6, 353, 004, Loperam functi onal al ogs
15 i mdpsttnal pritlitde (Hher 1oAY 8R¢(08 St%ﬁ%agpiblfeggﬁe@%mp&ﬂmds’

ST GehPga. byt bl kARl Hnpioaiirdralicjigna
A Rl ARl oot oy b 5 Pt
alNl #0686, 65ds 40HNR XX 4,07, 6961t4,1 16,963 26125581 afg184,045,
S R N ST
20 \é\gﬁjﬁ%@&g‘ﬁ gfé%%%gggé e iovl\lliai .l;tnﬁgéél invé'ilﬁc{]e ﬁeﬂ?ﬁfei Adlsntall molecule
mu opioid receptor agonists (described in U.S. Patent No. 5,837,809). Such
agents are also useful in the anti-inflammatory combination of the invention.
Loperamide acts by binding to opioid receptors within the intestine and altering
gastrointestinal motility.
25
Loperamide Standard Recommended Dosages
Loperamide is currently available in oral formulations as a 2 mg tablet.
While suggested dosages will vary with a patient’s condition, standard
recommended dosages are provided below. Typically, an adult dose is 4 mg
30 initially followed by subsequent 2 mg doses, or 16 mg per day. Other useful

dosages include 0.5-1 mg, 1-2 mg, 2-4 mg, 4-8 mg, 8-12 mg, or 12-16 mg.

33



recomended dosages are provided below Typically, an
adult dose is 4 ng 30 initially foll owed by subsequent

wWQ@20m/0awses, or 16 ng per day. Ot her useful JdPCHYS®04/004077

10

15

20

25

30

include 0.5-1 ng, 1-2 ng, 2-4 ng, 4-8 ngy, 8-12 ny, or
12-16 ng. 53 WD 2004/073614 PCT/ US2004/ 004077
Corticosteroids If desired, conpositions and net hods
of ,.the invention may be used with conventi onal
t&"i‘é‘ﬁ@%ﬁer S including corticosteroids. One or nore 5

cortic :0lad 1 hl stered 40 a pethod of .t he .
cor | O BRI FARL A A VBl e vy
| EPRERRIdNh re@GROAS ThcRANAEAticofbrddd! OBeYr more .

net abolite thereof, in a conposition of the Invention.
Subtteiokeraidihay bs ndnunitered irch magthdd ofitlphimyvention or may be
17-al pha, 21-tri hydroxypregn-4-ene- 3, 20- di one;

1 forpatlatedgvith non-steroidal immunophilin-dependent enhancer, or analog or

iﬁe@@%oﬁﬁé 1_rtg$ E@Q%’gr N sﬁgpe gf éleelﬂ\?el’?[iO%Q gllli?a%?é corticosteroids
t r dj -di gne: b .

1?&(2?%% gf %Wf f%)Q/I ) g%l_ fgﬁﬂ’%ﬁ&(ﬁg‘egﬁ Aéne-3b0PEbLRe; 11-beta,16-
ahipha; 1761 hydtRitedioxye8en-3 =300 NEone; 11-beta,16-alpha,17,21-
11-dehydrocorticostérone; 11- deoxycortisol;

1 tetrahydoosppiegh-diddivne 62 @igeiR:; 11-lkitad@:alpha,21-trihydroxy-6-
1%- et ot est ost er one;

1200 dpethyiTaendrene-aR0-dloge; ¥l-dehydrecorticosterone; 11-

1 - di_hydr r - G- | aydr. tisone; .
Beg SIyBHEEr L R Bo g Hisloh LY ARG 1 2541 B M terone;
t RS ydb@NRene-3,6,17-trione; 15,17-dihyd ; 16-

| 7- glﬁglha-%gldr oxyptrn(}:egni 4- en%c-)%?’zo-’ di o}my; I?L)%}-]parlogﬁ%t?rone’ 16
hythtbyhpdegosionend?,2 1-dihydroxy-16-alpha-methylpregna-1,4,9(11)-
17- hydr oxy-16- bet a- et hyl - 5- bet a- pregn-9(11) - ene-

3irpgrieq? . dAedione; 7L hglphatpidrox yregn-4-ene-3,20-dione; 17-alpha-

(44)-pregnatriene- 0-di one;, .17-hydr oxypr egna-

B R o BN, T e g6 Sl Pebep iz 1)-ene-
18- TN OYE v ] A =y ); ESOL2 v diane: 17, )
A IR 1 PASSRRISRL a0 done; 17 hydrosyprea
240Ky eiedy SQP@-diche? Q SRt drpk gavrtic6@8®ne; 18-hydroxycortisene; 18-
3-dehydr oecdysone; 4-pregnene-17-al pha, 20- bet a,

2 oxoedrtisol; 21ideogiyaldesterone; 21-deoxycortisone; 2-deoxyecdysone; 2-

n- 4- ene- 3- one;

6,17, 20-trih X e .
eHaqt‘bﬁaolﬁgﬁapé%%sﬁ%@gpeiyssmeaﬂms%gnqnaolﬂoalpéar%osbwan%! -triol-
6 | 9 Yo b | g i o Dhla- .~ - . .
mg?hly %Pg}ééf:izt#{) ﬁiél{yﬁS%E%? g, 4l § PBne; 6 alpha hydro.xycortlsol, 6-
GaE}Jhﬁtf%dfﬁ?fh\dhw&&ﬁB,%%l H@-lﬁéthg%ér%&lbﬁé‘}@-alp?ﬁd' um

salt, 6-beta-hydroxycortisol, b-alpha,

9nuitipylpradindolonopt -adetaty Gealph2-indhypeedmt@one 21-hemisuccinate
17-butyrate, 6-hydroxycorticosterone;

65PRiHRbsAVH xbstetiydsanworisolngahhey Bradpha-difilwereprednisolone 21-

BRI By Br RS PRT GhiBicR3ReSemethasone; 6-

ARGARRY LI YIGEE SO Mfrocortisone; alclometasone dipropionate;
aldosterone; algestone; alphaderm; amadinone; amcinonide; anagestone;
androstenedione; anecortave acetate; beclomethasone; beclomethasone
dipropionate; beclomethasone dipropionate monohydrate; betamethasone 17-
valerate; betamethasone sodium acetate; betamethasone sodium phosphate;

betamethasone valerate; bolasterone; budesonide; calusterone; chlormadinone;
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andr ost enedi one; anecortave acetate; becl onet hasone;
becl omet hasone di propi onate; becl onet hasone

waoelropicohat e nonohydr ate; bet anet hasone 17 30PCT/US2004/004077
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val erate; bet anet hasone sodi um acet at e; bet anet hasone
sodi um phosphat e; bet anet hasone val er at e;

heHlasipesdirigond) dtRsopiedaisonalaustaes; @helestendlo chabditaoheclobetasol
54 WD 2004/ 073614 PCT/ US2004/ 004077 chl or opr edni sone;

ciroptaate o sarenac elogorolansotlesprplsme pivalbts; shagestone;
cl.obet as

CHIBBG O s NRIPRS ¢ 0T g et AL A K SpP o] DulbTate; corisol
COR) A5 BSE08 o By AR pRSIIRKE cchLd Salum

ona cor

Coickined; v9gid! maféi‘ﬁ’t‘épl?&ttﬁoné%drt@&{e mtmo'}todoxone
su00|nate corti sol valerate corti sone; cortlsone

adzctumodaone; aeflagocoot) &1 - dezbadyuoﬂrsbhrrbhydnfdpaamhmterone
21- deoxycortlsol dehydr oepi andr ost ey one;

d@lmdmmm e@@&%@$¢f@a§1@MQéon@$§@§9m@ desonide;
desoxi met hasaone

d %ﬁ'ﬁfﬁfﬁl T%ggq%e %3 &%ﬁeflmﬁ asppe, a 8§a&p%thasoneaile—aCetate
ﬁﬁ?étﬂés%%@%c% ! dRanfAKAORL RagifepRASHAID: BRGRAHANR;

C ori sone, orasone, acet at e;

ddﬂ‘ﬂdﬂ@@fnﬁeoHﬂlﬁascﬂie@%dﬁ@ﬂeﬁﬂﬁlﬂo@rﬂ@l@ie ditorepelatnitien;
doxi bet asol ; ecdysone; ecdysterone; endrysone;
edomopradeate; ﬂbmhetﬂsbbm@dymnml eodystelosgnendrysone; enoxolone;

fhudr 0 ort | s g?eqpa?grgt ?lfuri uge%%rgangcefart%,u g%qs?son%umethasone
fh#i&%'ﬂ{h% ?waflitg oﬁ#lﬂ%%kf;ﬂﬁlteb ?ﬁiﬁ s%ﬂggeﬂu&lﬂ%'n@Oﬂ’uganolone

uor ocor tisone’, uocor

f b oaspidy drexiAbAide SO SRRFbOREsohd; UDIcuTRloIg o Ne;
fl uor omet hol one acetate; fl uoxymest er one;

f ﬂupr(ﬂﬁidrcuteyaedrdsltarmd&drﬁ fbioomaﬁtlfdlmeadhmomletl@éone acetate;
fluticasone; fluticasone propjonate; for

I e
t Gpaswnssierones {inpesinidane; gmms prae; flygpry o ﬁﬁ%eﬂuﬁcasone'

I noni de osi ason halo e
PG POge crer SHAET RO RIeRE SRERARGE FomiPttl 8 horone;
égf dRAAe: ﬁQI&%OIHHé”}%&@MdS%@ aldnehs e WaRipRedone;
rocortrsone acepona hydrocorti soné acét at e;
hhﬂlbpﬁdg’dst@@ﬂ&g hydud@iptias@ie dmﬂa&ma;rltydrocm‘tllsdmy,r}gt(hocortlsone
rocorti sone cypionate; hydrocortisone
héh@@ﬁ@tm dydroasydsansaicepenite; by dsgerisene acetate; hydrocortlsone

S L e

T S L e L e
way@fdc@h%ne @Bdﬁﬁﬁl Seénge; lerb@w@bﬁa galegatene;
hydroxyprogesterone; inokosterone; isoflupredone; isoflupredone acetate;
isoprednidene; meclorisone; mecortolon; medrogestone; medroxyprbgesterone;
medrysone; megestrol; megestrol acetate; melengestrol; meprednisone;
methandrostenolone; methylprednisolone; methylprednisolone aceponate;
methylprednisolone acetate; methylprednisolone hemisuccinate;
methylprednisolone sodium succinate; methyltestosterone; metribolone;

mometasone; mometasone furoate; mometasone furoate monohydrate; nisone;

nomegestrol; norgestomet; norvinisterone; oxymesterone; paramethasone;
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medr ysone; negestrol; negestrol acetate; nelengestrol;
mepr edni sone; net handr ost enol one; net hyl predni sol one;

woreiochprpredni sol one aceponate; net hyl predni soPONES2004/004077

10

15

acet at e; net hyl predni sol one hem succi nat e;

met hyl predni sol one sodi um succi nat e;

mparametbasanst avetate;; panesteidomd; pnedniSdamates tpasdimeglone;

nonef asqne furoate; nometasaone furoate nonohydrate;

niPg %0%% Jesisugcingie; prednispiane %Fé\?mrgg@vseme farnesylate;
0 : r hasone: ; 55 /1073614. . .
PWB&? 58%353‘?%%%& fﬁ%&ﬂg‘&lé} &2 e%ggﬁel';g%ﬂ)%ﬁ QuidgYone:

Pt §AbATRIRasuls1RHehS ednRbRAR LG :
2?- herln' succi naztisé]?ﬁ predn(?eg% ﬁ(einacet ate; prgjéir?isglé tg’ne

f prethdsd]lahe steaplaed predlissiend ebiusate cprednisolone

predni sol one- 21( bet a- D- gl ucur oni de) ; E{jedni sol one
nietehydserisbalatas peedmsanga psesindvad; prsdinytidpies gbgnanolene;

pr edni sol one St g(fngl at e, prednisol one tebutate, _

D PEFP QG B2 OnIfe: SR QRRSIERR S AT EoHPREhaBpRtisterone;
e G R P Do S SO B RO Ry ffone;

I a6kt 8Y; @ cinol SRt de; ek SIBRE acetonide 21-palmitate;
rubrosterone; stizophyllin; tixocortol,; topterone,

t tiizmeinoddrendipcttafea imamaino medoaioetodide; trimagestant;one
aceiioni de 2 1 -palmtate; 10 trianti nol one di acet at e;

t FHTkRReTRNIco AR MEEHB#MRAI de; tri megest one;

turkes one; nin.  ~Standard, recommended
dosageS P ERF] AU BhIPEaes fRu RGP ETRERG ar e
PeeMbiedidm afeblevided RETME 41BeRP! € 4- Standard
Reconmended Corticosteroli d Dosages |ndication Route

Drug Dose Schedul e Psoriasis oral prednisolone 7.5-60

ng er dag or divided b.i.d. oral prednisone 7.5-60 m
per da ofaklievA-dStamdardiRecommmendddarddosteroid Dosages

Q nniff o \AA

bectonethasong_diro—+onate42 pgipuff)—4-—8putfs—WA
i hla' olndigation o dRoutel 1 onn Driagap o ot iy Posg nhgll_a_t_i_ﬁ}}@L
I n C1T L.Iu.u\a\.)\.lll \® A7 =YY I.I LA = A=A R Y 4 = = T—TTTT 2
b. i -d.Fsotiasha) acprd || yunj sdpigglene 250 | g/ pifHImD- 4 |panfiab or digied b.id.
inhaled fluticawbne propingmate (44, 1360my 22fer daghbr divided b.id.
pufff) 2-4 puffs b.i.d. inhaled triantinolone
aceft onisgemd 100nfedyaikrkthasede dprbithfid WA2QORIR) or &l 4.8 puts b.id.
predni sone 30-[4icdld Pehudbayae (200 pg/inhalation) | 1-2 inhalations b.i.d.
inhaled| flunisolide (250 pg/puff) 2-4 puffs b.i.d.
inhaled|  fluticasone propionate  |(44, 110 or 220 ug/puff) 2-4 puffs b.i.d.
inhaled| triamcinolone acetonide (100 pg/puff) 2-4 puffs b.i.d.
COPD | oral I prednisone I 30-40 mg I per day
Crohn's disease | oral | budesonide l 9mg | per day
Ulcerative colitis | oral prednisone 40-60 mg per day
oral hydrocortisone 300 mg (IV) per day
oral methylprednisolone 40-60 mg per day
Rheumatoid arthritisl oral | prednisone l 7.5-10 mg | per day

Other standard recommended dosages for corticosteroids are provided,
e.g., in the Merck Manual of Diagnosis & Therapy (17th Ed. MH Beers et al.,
Merck & Co.) and Physicians’ Desk Reference 2003 (57™ Ed. Medical
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Crohn's disease | oral budesonide 9ng per day

U cerative colitis oral prednisone 40-60 ng per day
wW@e@k/omsas ocorti sone 300 ng (IV) per day oral PaBUR2004/004077

redni sol one 40-60 m per day Rheumatoid arthritis oral

predni sone 7.5-10 er day O her standard

r Ecomm@:taffo@al@ e&écgcalMDmss €0qi20923r bn pnoeinbediment,

in the Merck nual , of Di_,agnosis & Therapy (17th
Eifie dasae of GoBtcoslerod adhmisisiaredas § RiaEERgEValcRh d

BB rEPARGBEL Rt toTr lsiamlS Sy fomecgfa

MegitfeakicFsianas 6s c@ﬁ81de1§:g0a§)the 4B s 2R RAPAGHTBY t1ow HB?age of

dosage of cortil costeroi nistered is a dosage

5 epuddnddodode.t o a predni sol one dosage, as defined
herein. For exanple, a | ow dosage of a corticosteroid
may be considered as the dosage equivalent to a |ow

d i 50l S d R Modul
Brsiona RepeptBSEIIRT “and methods of the | nvention
may be tdgﬁﬁ)‘iil(all? c&rﬂgg iA8h 9 i‘ﬂettllpo L SRk q}ﬁ\’?fﬁ%‘fﬁyﬂtrﬂ_ﬁl}sbe used in

nodul a a onls s an agonls

S ubgbirdtion With s%roid“re@é'ﬁbif il foRs @981 hRapdeikRishd agonists) as
Thus, in one enbodi nent, the inven ion features the

10 combbstittteforatr inadtkion to (aosortinadtempidr Tias ahajneteenbodlment, the

t her eaf) and an_NsI DL E and, optionally
ghcatighdealyres thé@@mlanatrﬁmﬂ g bislig (orcﬁnakqg o wetbglite

r ﬁ}ﬁ?ﬁéfﬁ &Pﬁ%ﬁlﬁﬁm “gfgglg{elé%@y ];18%}6[[(? £b receptor modulator or

Goﬂfe? GRIrbI LRI Ep o8 BRI tolRd AL @A b @I‘eaﬂﬁ% itdRffholf¥lammatory

t he nethods, conpositions, and kits of the invention
i dtﬁondﬂscrlmrpwwhds described in U S.' Patent Nos.

6, 380, 207, 6, 380, 223, 6, 448, 405, 6, 506, 766, and

15 6, 570, éﬂucoqsn“scmdns@@wr moghlatersithet mapLisedin the metods,
200301764

260362 B, bR AT iR B ble AnsaRRIPs dssodksbingS.
FEARt KhsZQORAIEZ bTasnss, R0DAORIS 80300 2686 e 570,020, US.

i Pawhp arppliedtioy PuslieiteitNos Q0030196878 ZD030¢Z P53,

nodul ators nmay al so be used in the net hods,

c 31p3312008ds 20830073703, 3$02(HS631, 20020147336, 20020107235,

20 20020103217, and 20010041802, and PCT Publication No. W000/66522, each
of which is hereby incorporated by reference. Other steroid receptor
modulators may also be used in the methods, compositions, and kits of the
invention are described in U.S. Patent Nos. 6,093,821, 6,121,450, 5,994,544,
5,696,133, 5,696,127, 5,693,647, 5,693,646, 5,688,810, 5,688,808, and

25 5,696,130, each of which is hereby incorporated by reference.

Other Compounds

Other compounds that may be used as in addition to a NSIDI/NsIDIE
combination in the methods, compositions, and kits of the invention are A-
30 348441 (Karo Bio), adrenal cortex extract (GlaxoSmithKline), alsactide
(Aventis), amebucort (Schering AG), amelometasone (Taisho), ATSA (Pfizer),
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i nvention are described in U S. Patent Nos. 6,093, 821,
6, 121, 450, 5,994,544, 5,6696, 133, 5, 696, 127,

w® 208987844, 5,693,646, 5,688,810, 5,688,808, arPdI/BS52004/004077
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5,696, 130, each of which is hereby incorporated by

reference. O her Conpounds Ot her conpounds that may _
béitelew] 4Elan), @BE-20 bn(InKize Rbamraomtionly ceberdsietean (Do vartis)

| reprisan aRsRD: S6TsRpidr Nesib cislgyetdhane dvegtik ex
SR opCPRTA (NS0 PlucnT 0 A8 ah6) G Hibapn 1o Rpche),

( Rbil&aycin @E{M@)?&Qﬂr&?&ﬁﬁﬁ @@H)?@gﬂgﬂc@W\knﬁs?, deprodone
bitolterol (Elan), CBP-2011 (lnKi'ne Pharmaceutical’),

c @bapianat BSPNadexamethasobGRedfavatd (Seherseg-Plough), dexamethasone
ciclesonide (Altana), ciclonmetasone ﬁAvent i S)

c liaolaates dalaxp Smyjithde lenq) arlesemethasonr akspte Akt adigluprednate
f mann- La_Rach LLi smygi Krin) .. o .
BTt GpR Rl got B I Ritachel it cAventis), gtipgeduol

(R P o) P R BB YA eloffmann Lo

( (Ro@he}irﬂdd&&tiimﬁﬁg?rl dstasriicha&nBuvedreslahe n{oiabgttate (Schering
di fl uprednate (Pfizer), donoprednate (Hoffmann-La
RaBk \GR 50426 Kdé3laneSmithlinegtligtemdtasbne (Novartisythal epredone

I ., t. (Vicur, , A id ff -L )
ROPRBPPID DR T4 GUGGE ekt e Megtoie Gnirad) Brasinonide
S ' : 2 .
TEASIAEE R 58185 Qrdlof P, (90T igpton ociorone
haheeheSoRR cldriRingi (BB ng-| b Indffdc@ka)Bristol-Myers Squibb),
i conet hasone enbutate (Hovi on€); itrocinonide

( AT KalkEbe@airOxl); HE86- 1090 Niadr), NCR a2t (INiDOxy})j sicocortonide
Heal th), |ocicortaone ,i{@vent i's), .nmeclorisone
( §€pBEnaycin). N HR23 ond¥ikken Hheprpalsk &SSP (SSBYPp3766 (Akzo

- 101 j - | € OX NCX- 1022 .
(ol Or G el R Bl e irlons gschering AG),
( Nicsisen Q@R by (8f&Bonide palmi
I\Iob(g#{)el,v]l 13“@6%%?3%1/2&{}3), #éﬁgllgﬁﬁ% i%éﬁMQZ&Y&Q), r6%€Ponide palmitate
prApyrhAesdca), R PRel (65ah gAiveatidGRU-2B660 YA REtI§(SdRAD457
Richter), rofl eponide (AstraZeneca), rofleponide
p&beharagePlough).r B2 (Mebjx TheRpeatel TBARRBI(Sigma-Tau),
RU- 26559 (Aventi s h- 19457 Scheri ng- Pl qugh T2
(eabsne P Bipbot LT dr-L s Roqts v (SS§), difiSbesone
ti e1 ROpI ( - Ic j
(SEROETSELRTSRAETE SOl PlaBaN ahd 2188 G AD).
(Takeda), and ZK-73634 (Schering AG.
Therapy

The invention features methods for suppressing secretion of

proinflammatory cytokines as a means for treating an immunoinflammatory
disorder, proliferative skin disease, organ transplant rejection, or graft versus
host disease. The suppression of cytokine secretion is achieved by
administering one or more NsIDIEs in combination with one or more NsIDIs.
While the examples describe particular NsIDIEs and NsIDIs, it is understood

that a combination of multiple agents is often desirable. For example,

methotrexate, hydroxychloroquine, and sulfasalazine are commonly
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Therapy The invention features nethods for suppressing
secretion of 25 proinflammatory cytoki nes as a neans
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proliferative skin disease, organ transpl ant

rejection, or graft versus host disease. The

s appimstsiahioofthe yeotohert ofehewhiioid bethaitihi @\RIibYal therapies are
aam njstering one or nore NsIDIEs in conbination with
ofiescaibe WsIDl's. Wile the exanpl es describe

particular NsID Es and NsIDl's, it is understood 30

that a conbination of nultiple agents is often

desi r apiponfcPObE ang’léldﬁ]ﬁ#l{hq‘ "GisBh

hydr oxychl or oqui ne, asal azine are comonly 58

WO 2008 67S6ihd o BIBTénISRROMEMHAE, /Fompskiiions bakad:sf @fnt he
treatnment of rheumatoid arthritis.” Additional

t Heieappe sravsed fgedles irbaitneant lofwhradhc obsteudibat pulatonvey disease

P r i sease 5 I n one enbodi nent, the nethods,
CHIBE: Ko tesirednting or hase aeneis Hpivaly e f BewsG@Pibmay be
t nj £:0bst ruct| pul nonar i sease
(R B PO B BORI HE N T e P oea
t GopEdti Y& ' r Jd
ada T %Emtg%agg RS %ﬁhien t héﬁ’%éﬁ%gg%g%s%gls‘{d?iXoa%?}‘hg%e'g"
kihespbyllinkg antivkelinagic Guapoaghnes. ) ipeatvsidua Riofiopasm),

10 t heophyl line), anticholinergic conpounds

%&o :g'ini,;sfrmllrl@sfqme HnERepioghyatorsphied ggﬁaagpemmal |
R BroIRIRERE s 8 2bfterd) SRR, Pub Bl ingsytase, cpinephrine,

b i nephLi
RSP IS o SEATE e P B Al ot
sl &, lignrerol sceinilef adltetdrol RifaCSAL, AfFle@hifRaline). Thus, in one
sal meterol xinafoate, and terbutaline). Thus, i'n one

1gmbadiserniethe invémidmfeehtreothef @mbineon b atnopdlita¢orapound
of ricyclic conmpoun and a bronchodi | ator, and

inis BEorchoiiar; Al oo dRina GanE CGRBthasih. The

nmet hods, conpositions, and kits of the invention may

be used for 20 the treatnent of psoriasis. If

desi r epsor@iigs OF nore antipsoriatic agents typically

used to treat psoriasis may be used as a substitute

for orThamsthtidsi composisiondSind kits of thednvaithadmay be used for

composi tions, and kits of the invention. Such agents
i thetre@tment of psoriasis. If desired, one or more antipsoriatic agents typically

used to treat psoriasis may be used as a substitute for or in addition to an NSIDI
in the methods, compositions, and kits of the invention. Such agents include
biologics (e.g., alefacept, inflixamab, adelimumab, efalizumab, etanercept, and
CDP-870), small molecule immunomodulators (e.g., VX 702, SCIO 469,
doramapimod, RO 30201195, SCIO 323, DPC 333, pranalcasan,
mycophenolate, and merimepodib), non-steroidal immunophilin-dependent
immunosuppressants (e.g., cyclosporine, tacrolimus, pimecrolimus, and
ISAtx247), vitamin D analogs (e.g., calcipotriene, calcipotriol), psoralens (e.g.,
methoxsalen), retinoids (e.g., acitretin, tazoretene), DMARD:s (e.g.,

methotrexate), and anthralin. Thus, in one embodiment, the invention features
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bi ol ogics (e.g., alefacept, inflixamb, adelinmnmab,
ef al i zumab, etanercept, and CDP-870), snull nol ecule

wOo powmozdspdul at ors (e.g., VX 702, SCI O 469, 25 PCT/US2004/004077
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dor amapi nod, RO 30201195, SCI O 323, DPC 333,

ranal casan, cophenol ate, and ri nepodjb),
hxe-comehinnidon of i mm%@@m qqmp@@ﬁb@mg;n antl S?rlatl)c agent, and

[ nosuppressants .(e. g., cyelosporine, tacrolinmnus,
pﬁgﬁ&‘% i’r’ﬁ.?%l}lgé:i'?ang?%%ﬂ@??%; vitam n D anal ogs

(e.g., calcipotriene, calcipotriol), psoralens (e.g.,
nmet hoxsal en), retinoids (e.g., acitretin, tazoretene),

DVARDs T Basimatafy BUWEItDREadec) ., and anthralin. Thus,
in one enbodi nrent, the invention features 59 WD

2004/ 0T86 TdetRETY, UB2PO41tEev0ZNd kith of thermpyantionmmayrbeqused for

tricyclic conpound and an ant,ipsorigtjc. agent, and
niherfeement of B lagatoss PPAS St ol doRircdrie priers jeents

Bowel D sease h hods, it ot :
CRUSL L RS ol DELTRLRS RIS A bl PP
| fdl @mﬂidahymp@vdﬁ{ NEIIERSHe héthe@s, dodthoseins) ndRite of the
agents typically used to treat inflanmmatory bowel
diseasienmsnchagusdnasda bselbgidst(ege inflovaneab, iadelimumab, and

addition to an NsID in the nethods, conpositions
C125-87 Oh el molstl TSRO ESEHOS: (ol Ut aCis 365,

Bzt oD R R SCHE T2, BRC S Praci oo™
g%ﬁa}ﬁdﬁﬁéﬁ@gte, Rt %ﬁ‘é%@(?dai‘%))ggog-%@&idﬂeﬁlﬁ&%&ailin-dependent

casan, ~ nycop nd meri mepodi

NeRnSiRsapsiaksant @@ pbydlbspaars natealimus, pimecrolimus, and
| mrunosuppr essants (e.g., cyclosporine, tacrolinus, .
pilSAC2AT) niraminadali¢ydint acdd 1§.g., Snesalatninsapulédsajazing bglsalazide

(e.g., nesa 1 ne, sulfasalagj bal sal azi de 15

didésodigm a%%éf@%éﬂ@&“i%?%%ége@@%@te and
methotre t Rl ORnr | t
RSB L Y ARCI B S AR R features
CRROLERAbIMRBoA0fa fickENE bompeanBanddngnd thd YoregoinReagents, and
foregoi ng agents, ahd nethods of treating ‘

i mhdthodmoDiryatiyeifladimemsy bbhel disicase thetevRitleumat oi d

Arthritis The methods, conpositions, and kits of the
i nvention may be used for the treatnent of rheunatoid

dsed 1 BRI AHERNIG o Chriti o may be used as 4

subst i tEmE@lodS! cdlpAddbhd, ARd kits of the invention may be used for
the treatment of rheumatoid arthritis. If desired, one or more agents typically
used to treat rheumatoid arthritis may be used as a substitute for or in addition
to an NsIDI in the methods, compositions, and kits of the invention. Such
agents include NSAIDs (e.g., naproxen sodium, diclofenac sodium, diclofenac
potassium, aspirin, sulindac, diflunisal, piroxicam, indomethacin, ibuprofen,
nabumetone, choline magnesium trisalicylate, sodium salicylate,
salicylsalicylic acid (salsalate), fenoprofen, flurbiprofen, ketoprofen,
meclofenamate sodium, meloxicam, oxaprozin, sulindac, and tolmetin), COX-2
inhibitors (e.g., rofecoxib, celecoxib, valdecoxib, and lumiracoxib), biologics

(e.g., inflixamab, adelimumab, etanercept, CDP-870, rituximab, and
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to an NsIDl in the nethods, conpositions, and kits of
the invention. Such 25 agents include NSAIDs (e.g.,

woaproxsmi sodi um di cl of enac sodi um di cl of enaBCT/US2004/004077

pot assi um aspirin, sulindac, diflunisal, piroxicam

i ndomet haci n, ibuprofen, nabunetone, choline

red memib)nshral kmbleeyl eanenua osiodoiaalsi(eyd. VX, 702, SCIO 469,
salicylsalicylic acid_(sal salate), fenoprofen,

f4urRpHBe&nROA2H3 4 8% HCIO 3831 DPEnAddt rasdlgnsam,

|.i. ndac ol metin

T8V Pt SRR Bt Riepa iy oo stedlital Sninophilinsdsengent

Al BRI (o B, S0 ORffrint Sadholinhl. pikinspang,
ASR4k DT B Slarhiab/ ddﬁ&?ﬂéé@i@l”(@?g?, metdlhmii@ RN fasdRihe, balsalazide
nol ecul e i munonodul ators (e.g., VX 702, SCI O 469,

dbsediani, and olRbAoe sddios), BOLARIZS(e. DP@e#BBrexate, leflunomide,
pr anal casan, it e, and mepodi b)

h | at ' ,
ABHOSY EHRE fAIran O%@ §Oq> 1Hnﬁ@bcgﬁag%{,laurot 1oglucose, and

[ res ... C spoxine, ..t acr ol i-qUS, .
PRHBGHHAEY, 8598 RutFadbins Y-SR pRECURRES) MRS inpone
(@nBodinfsahe iUk R3& @giddgabiRAiSRbA% 'tﬁlgyclic compound
di sodi um ‘and ol sal azi ne sodiun), DMARDs (e.d.,

netthany efahe foregbingragentieand methedwcdf theatirguhennfatdid arthritis
gol d sodi um thional ate, aurothioglucose, and .
dheteRvilpri ne), hydroxychl oroqui ne sul fate, and
penicillam ne. Thus, in one enbodinent, the invention
features the conbination of a tricyclic conpound 10

W th aR¥ihat he foregoing agents, and nethods of
treating rheumatoid arthritis therewith. Asthma The

nmet hodBhe gl to@Pssitidns dodtiatodf theenyéhtmt map beriked for
be used for 15 the treatnent of asthma. If desired,
dhe tsatmenteofagthms. figrsiatl] gnagethore agerdatypsallyrasathip treat

be .used as, a supstityte for. or jn dition n.Ns| Dl
i35thTRR Mayebey ,asc%ﬁgﬁ@‘%tﬁéﬁ’é@f Hh%fﬂﬂ?l?% igpn 11 the

, : L nal a2 ‘
AR oA BB BT RPUR0” S pespts g et
Zaagfdnisityb?c&to_hoauﬁwoeé/waﬁ@frieneqaadﬁiér@gé.g.o)zaﬁﬂhpés@,gmeﬁtelukast,
(e.g., omalizumab), small nol ecul e 20

i ancizi okl Btcdogics éngi, ohelliznaral) csmalimpmlacide

xant hi nes, ephedrine, . guaifenesin, cromolyn sodium
rEdBerempulséRitichalinpigiasempRynéu xaethings eghedinene
ﬁﬁﬁ%@”@ﬁ eronnStyh G M dOSR §3afdlS, SATS R Todide.
Thus, in one embodiment, the invention features the combination of a tricyclic
compound and any of the foregoing agents, and methods of treating asthma

therewith.

Administration

In particular embodiments of any of the methods of the invention, an
NsIDI and an NsIDIE are administered within 10 days of each other, within
five days of each other, within twenty-four hours of each other, or
simultaneously. The compounds may be formulated together as a single

composition, or may be formulated and administered separately. One or both
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invention, an NsID and an NsIDIE are admi nistered
W|thin 10 days of each other, within five days of

08hA§ mayhd R VB RN My Besige @fin @debh dobgse, each of
i mul t anéously. The conpounds nay be fornmul ated

tvdgeh bedefisedhatng| lé mayobpdaditabdmto admimastebto the patient other
formul ated and adm ni stered _separ %t ely. One or ot h
EOMPOURJOAUGH 36 PALPETPUEROD N DOLB 13- CHIFBX L '

cftTofmtRoruria Fiplraranu; asplo i Bidef ‘i’@%@“@gmh
}%xﬁ‘é ath Shdbh g&ﬁ%él%Q%ﬁ@%'ferptrﬂ ﬁme@&fﬂ’%ﬁ@ﬁ'ﬁe niighbsifh a

orticosterol napr oxen sodi um

dfisdl @Cscﬁﬁﬂﬂntbﬁilcfﬂaté ghkevgalai s dinfenapioifen, flurbiprofen,
sulin di fl uni sa piroxi cam indonet hacin
|1<tmtrmrofe&n matéxbiiﬁ:nem@ttesodmhml meéom@megmpfpzm sulindac, and

trisalicyl ate odi um sal i Iate al i l.ic
del Iﬂehﬁ)emgf lélzll DIFqT (18- JOBFGOFID, IS q’},ggigﬁ/ Qeci¥ib, Gnd

;[ﬁ@f#ggﬁga élhlfggc%g§8¥ f&%@é% flgl'@rﬁu S8 er%%%@gl %&ﬂﬁﬁlatmn

F g@é'&f thY AN ARe e@k@mll}iiﬁ@e'f@lcﬂ%'ﬂ@é treatment of

corticold receptor nodul’ator, or DMARD.
Gmmumhflamrﬂﬂotw disapdees iréomhmationemith othearasti- cytokine agents
especially useful for the treatnent of
ioragepisrthramediaty the isypuaes EespPANSLICHR e YN shfechdisearsy such

inssate BebBTuRTEE Py atiefEr P dioRRlosp Sa b i ploghe
aa%ﬁ%.h%ftlﬂaé i Heﬁg%ggl ﬁh—qghﬁsﬂ’ 198 (e gf e@éﬂér@éﬂt%ﬁdehmumab

agent's that action I'L-6

|1hﬂ2x1nialb 2 CDR-876).0In thidexXanple, (tledt af elgeﬁﬂstb,lockmg the effect of
adel i numab, 15, inflixi mab, or CDP- 870). In this

ERMfp),dhe phmbmtlcagrént@yuﬁdumsﬁ@e predudtfoacel grokinsga) |

D eorsl % hon LRSLBBY J Sdices, Lhe b SO o Shory

SR e

i nve nW&@aﬁ@Xc&ﬁdﬁ%ﬁBQhMe@h@ﬁQn@i bé PpedOr@odaluietordn

wi th anot her therapy and may be provi ded at hone, the

demtjmdtion with another therapy and may be provided at home, the doctor’s
office, a clinic, a hospital’s outpatient department, or a hospital. Treatment
optionally begins at a hospital so that the doctor can observe the therapy’s’
effects closely and make any adjustments that are needed, or it may begin on an
outpatient basis. The duration of the therapy depends on the type of disease or
disorder being treated, the age and condition of the patient, the stage and type
of the patient’s disease, and how the patient responds to the treatment.
Additionally, a person having a greater risk of developing an inflammatory
disease (e.g., a person who is undergoing age-related hormonal changes) may
receive treatment to inhibit or delay the onset of symptoms.

Routes of administration for the various embodiments include, but are

not limited to, topical, transdermal, and systemic administration (such as,
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effects closely and nmake any adjustnents that are

needed, or it may begin on an outpatient basis. The

dintzavepnusfintrhmuspelas pybdetpaeelss, orhaldeon, ypetahbudcaensginal,

or. . 25 disorder being treated,.the age,and condition

of RFRST ARG RIrag IS raaehf%ﬁﬁnw@rgﬁ?dmﬁgstﬁaéw@ntA%used
e, . - £

¢ PR e MR AR bk SR S R d il Bruss of

Fia@lniRktragye| i G cATcal R @RS @b picaltiifPasfs defmdl rordes of
person who i's undergoi ng age-rel ated hornonal changes)

magministrative. treatment to i nhibit or delay the onset
of synptons, 30 Routes of admnistration for the )
var i ou epmbinatienttbeiapy) igelospge and Erequercy ehadministetion of

( SBeR EampobS ThBaaImTRIOT B /00D ppendihily. For
SR PR copB ARGy bE ainTHERL ARESY B YU &, Rl the

| REEARY ddrapd@id nRR B @lministeed nek paddhpl Slonabin@idn tFapy
used herein, "systemic admnistration" refers to all

nomajeberglvenautomsamd-offachwlesi thet mclusie, restrpbrapissiof thatatheypatient’s
excl udes topical and trflnsderrral routes of 5
aderyines pahaBee tQ FeCo¥RbITARY 315h3t YRbrHEreseeiksids SAlgstsanthe

frequen f 1 i | f c .

cSEBIERRRY Mo 2T B AT s er RS ERRE RS Hpgfhistrifon
eXRENLR bARBospIRAHSd my be administered three tines

per day, while the ‘'second conmpound may be

adm ni stered once per day. Conbination therapy 10 may

be given in on-and-off cycles that include rest
pdrarsalagiontaf R hanmaeenticat Compogitipnias a chance to
recover..from an s yet unforeseen_side eff.ects. The
compourkds HmAEioRSha, o PURDET 05 dhs HBFENLGES Enah

O r‘ . [ .
P Lo O KT o3 Y SEEPR g At results in
aduppiestivatof Pro@iflanraempy oafokine Rvelshe thawepét region. A
(e.agl.mt an Ns@?DI /' Nsl DI E co?n%ii nation) may be by any .
s wiorztsiundmaay be chatainesbinl any appropugperaseaininn @fiy suitable carrier

G R ENE SR N W

| %ﬁ?%e?é’ﬂttoq‘t%hg cSﬁlrproisﬁfon. The composition may be provided in a dosage
form that is suitable for the oral, parenteral (e.g., intravenously,
intramuscularly), rectal, cutaneous, nasal, vaginal, inhalant, skin (patch), or
ocular administration route. Thus, the composition may be in the form of, e.g.,
tablets, capsules, pills, powders, granulates, suspensions, emulsions, solutions,
gels including hydrogels, pasteé, ointments, creams, plasters, drenches, osmotic
delivery devices, suppositories, enemas, injectables, implants, sprays, or
aerosols. The pharmaceutical compositions may be formulated according to
conventional pharmaceutical practice (see, e.g., Remington: The Science and
Practice of Pharmacy, 20th edition, 2000, ed. A.R. Gennaro, Lippincott
Williams & Wilkins, Philadelphia, and Encyclopedia of Pharmaceutical
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dosage formthat is suitable for the oral, parenteral

(e.g., intravenously, _intranuscul arl é rectal,

clechnolesy, eda&m&%xégch and Ji GhBoxka, lé $11908aMhyel Iekker,
ul a& mnistration route. Thus, the conposition nay
Pt formof, e.g., 25 tablets, capsules, pills,

pov"de.rﬁac}%(ﬁfgig{)@ﬁfﬁf f&ﬁgﬁﬁbggﬁ m firBated in a variety of

sol utions, S Inclu rogel’s, pastes,

oAy et Sre lEi@ANEn tHY A%t BO6 exalhpls tiesfirsoan®kécond agents may
del i very devi ces, suppositories, enenas, injectables,

i bpfemnaated pogsther arsepastelyolI3esifhibdy, phafinstced secand agents are
gm&%%ﬁt@é@%%h %ﬂ%teg\?%gfﬁ%%'é@g@g@@ administration
i, SRR AR SR 8 R B M RUIDI and an
IR Rorfulil el th2ethEid AUShARiE, aiftuRIEXAIORRS! B i9%0 be

ar naceut 1 cal WO 2004/073614 P 41004077

Teadvislood thateddien Jefebriag oo tiakfoammlationtof ‘BIYICHAANSIDIE
1988- 1999, Marcel Dekker, New York). Each conpound of
t pembinabionat’ ithe forayulaion taaknplagayemployed iy alse yseful for the

ol e DAy R he PO b Be th e s Othe!
fs&%f}faﬁ'ogs oPRR @@h onl ps( Jgiﬁgrgj[f?é}gn%%ﬂ?atﬁﬂleﬁaﬁegeg for
ormul at e toget er or e Si t aneous or near

S tifpdrbRneRuss, atpRirsidcdkimbic pRbfilddoneit sgenbdah be suitably
co-fornulated conpositions can include the NsIDI and
amatd¥edDl E f or nul at ed together in the sanme pill,

capsule, liquid, etc. It is to be understood that,

I I
when r dheindivyluelyirsepaiaigly sprapatad agqaETraNgg prekaged

conbinat i ons, "\t.he.farnmul ati on 0 IS
BN b 815 NP iR HRTROT MG RB GG ¢ Sowo
agaAnt g pll ah ?b%f@é N2kibsidsy Wed b 181 @i18Wial, two topical
cgrﬁr{)kfn ti gn&é‘% £ the in entsiloir;}}.l By ufsql%ﬁg dit1er g‘r]ﬁ opiea

f oremtisaticorlsd kiateyimdudooptiochdl fcengrineatyehasaidtihehe

phar macoki netic profiles for each agent, can be

s aflmappiyatiorapChedinit dosere natients auell pyVisls WepesensEfyting

TR S TR RN -

It }é‘g:u i fg&(flilrt]iﬁgalﬁ,gfl%: Iutn\ﬁl’\%o"kﬁ)tsg &?@%%ontﬁn%ﬂ&?&&i&rﬁ '¥r pRsbafation and
administration of the compositions. The kit may be manufactured as a single
use unit dose for one patient, multiple uses for a particular patient (at a constant
dose or in which the individual compounds may vary in potency as therapy
progresses); or the kit may contain multiple doses suitable for administration to
multiple patients (“bulk packaging”). The kit components may be assembled in

cartons, blister packs, bottles, tubes, and the like.

Controlled Release Formulations
Administration of an NsIDI/NsIDIE combination of the invention in

which one or both of the active agents is formulated for controlled release is
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forms, syringes for injection, custom zed |V delivery

systenms, inhalers etc. Additionally, the unit dos
dse il arhere fhaNATID et fhechHIBHE has UpAdWION Msrapgwic Index (¢.g.

3&{3\“ ﬁ%%r{eé?%bg&%e%g tég %ba[(:so rg){)%s‘rigteiaﬁﬁﬁo% g%?ili%fo fg%%nf%? side effects
tient i r . _ _
R e P o R AR el eyt

NRYalV-afehetdllyh Biceeyapratit hiedap 125 qufogdesshs ratioof tiedian
kit may contain multiple doses suitable for i
ddttiahidese At t¢ mednar ¢ffpdtivepdasedRFs0))s Gl anarrow absorption

LA ke T B e TS BRSTR Lar o
troll ed Rel F | atj Y . ‘
ebRep FRe R BT Al it B ep P MA®) 1ol he

O&ﬁltﬂ[)}lﬁé’ﬂ Bt et RnRCkh¥eu StHes, tbammthatcoff tnt is
controlled release i's 64 WO 2004/ 073614

PGEFApSRE0411 P OBt Tve fiseftoking snepressoiNs ADcowtinglyea sustained
NsIDIE, has (i) a narrow therapeutic index %e.g., the .
dicfgase dopulptioneesy bosqsl tsa1d Sreaumnt dastah thad eashe Festuired

harnful side .eff t.OXi ti ,
DRLHT oHEEHE g phvmedkut R St b aE s A% Afaddfic deyel. For
i 1. | . i e .
SRR L RRaRR Y ghindpenapestifor istor Bbindion, hal

NBE Al ekhe eddidencgasacs Fop0) ) to Q0ihouss faaronever both agents of the
absorption w ndow in the gastro-i ntestinal tract;

(compimtishafithbiroleatiooalre hhsdrvedie: or (iv) the
onent

har macoki netic .profi)]e of h t. be. .
BBt s B S0t bEo Ry R SRR e B apovhich he

when used to her . ' .
8P gt 0P SR e 2 08 PIPUBE S 8RS imprtic compoun
AGEP E%Iﬁ?fey cotrSIUt RI1EHRE carberdigiase b&QhWEpﬁdp@ﬁt@@@lection of
be used to avoid frequent dosing that may be required

i forpmulation pamusdtedsranidhagmdasnts (¢.gy epprapiiaboeon wlease

at a therapeutic level. For -exanple, in preferable.

o ceMmpeRkions ead cPaENZYo ﬁ@f@ml%ﬁsd%;fe Stlﬂ%leiqwgﬁﬁwi% unit tablet or

hal f- |if i.d ' f .
ngewsals 6o mpREtREARL FAHERT gt bt fykPogepsutes
t ﬁﬁcf&éﬁ?ﬁgb%ﬁﬁ?@ﬁf@éﬁ M&Ghes L AMBRYsopldsa TR RcaddMndthanism

pursue arn controlled rel ease in which the _
r 3hg befconabHas sudithae tighNsIbleandivethefNstEX Bbrot irslensed at period

the ther aﬁeut I ¢ conpound,.
intervals, the release could be simultaneous, or a delayed release of one of the
agents of the combination can be affected, when the early release of one
particular agent is preferred over the other.

Controlled release formulations may include a degradable or
nondegradable polymer, hydrogel, organogel, or other physical construct that
modifies the bioabsorption, half-life or biodegradation of the agent. The
controlled release formulation can be a material that is painted or otherwise

applied onto the afflicted site, either internally or externally. In one example,

the invention provides a biodegradable bolus or implant that is surgically
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conpositions and coatings). Exanples include single or
multiple unit tablet or 20 capsul e conpositions, oil

N cled U D nSHSP 6itS bDNtercS8NMUbs bpdisplelproxinap saibe axthritic joint).
m crospheres, nanoparticles, patches, and |iposones.

Thenothee axempis; e entrolbatrebmse formmoltien implint chabetipgerted
NsI DI and/or the Ns]JDIE are rel eas t riod
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g rel ease of one of the agents of the
éstl 8% can be affected, when the early rel ease of
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Contr rel ease fornmulations may include a

Q@Qﬁﬂﬁﬁ}[ﬁﬂﬁomﬁﬁﬁd@% afich! I{i'emﬁ ymeemtiohy aﬁtm@qjol;(;mfers are
or ganogel , or ot her sical construct that i fi .
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t trol f Ll
raggggqalt%q {)]y atle %g’rscgr%aéer&r%éaﬁgg ?%ﬁelﬂlé.? %“m} 8’%%‘6‘8%@?‘? g&?eg% luble,
%—ﬁéeérghﬁﬁlg dre%ﬁ&rf%anefm{ el dehfaD8bdeYorShe BidcBbMaE h¥d have at

I nventi on provides a

%9& 60 é@ablp@ oﬂHwhfﬂH Aotattabladd iosths wogs, sakh yhafipon
WO 2004/ 073614 P / US2004/ 004077 inserted at or near

adegradatin, ithe mmslbgl(aﬂeblea‘zgiqmls &in padieiiipif nodymerized gel) are
arthritic joint

] e sbici ) EISAT S BB R TR b e

R Mg ?%}hﬁ%t{egaf R e PP By B! i fifting pystems such
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corrbl nations of the present invention.
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| h L
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nﬁ&y@ oRetAbhE pobgireivesters) podydrhsdrides ar polyﬁpﬂpndzse dThe entire

gel) are separat ed, as described in U S Patent
Sné@6ERE3N beygtlledahto xhiodegrdabile nefwiopk Ha §an\bﬁ|u@ﬁd ¢ ﬁntrap

b 5 5 VAT R i
Hglghv y acc%?ltr%III%S rhiac! ude
Chitosan and mixtures of chitosan with carboxymethylcellulose sodium

(CMC-Na) have been used as vehicles for the sustained release of drugs, as
described by Inouye et al., Drug Design and Delivery 1: 297-305, 1987.
Mixtures of these compounds and agents of the NsIDI/NsIDIE combinations of
the invention, when compressed under 200 kg/cm?, form a tablet from which
the active agent is slowly released upon administration to a subject. The
release profile can be changed by varying the ratios of chitosan, CMC-Na, and

active agent(s). The tablets can also contain other additives, including lactose,
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o?aﬁ%%hﬁ%osggc'g £ that includes agglomerated particles of a
therapeutically active medicament (for example, an NsIDI/NSIDIE combination
or component thereof of the present invention) in amorphous form, a gelling
agent, an ionizable gel strength enhancing agent and an inert diluent. The
gelling agent can be a mixture of a xanthan gum and a locust bean gum capable
of cross-linking with the xanthan gum when the gums are exposed to an
environmental fluid. Preferably, the ionizable gel enhancing agent acts to
enhance the strength of cross-linking between the xanthan gum and the locust
bean gum and thereby prolonging the release of the medicament component of
the formulation. In addition to xanthan gum and locust bean gum, acceptable
gelling agents that may also be used include those gelling agents well-known in
the art. Examples include naturally occurring or modified natdrally occurring
gums such as alginates, carrageenan, pectin, guar gum, modified starch,

hydroxypropylmethylcellulose, méthylcellulose, and other celluloéic materials
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i nventi on, Bai chwal and Staniforth in U S. Patent No.

scambinatipngdes eoibinagiofragent, lof hemvehtishohe meixeasds directly
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hetoélepaih Ps attefred. de (such as, for exanpl e, )
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NS IR A RO U A
oo ekl bl 16l s ELIRR) B0 gt
Nsff the/dssg Dilhe dosage form comprises a tablet or capsule that includes a
plurality of particles of a dispersion of a limited solubility drug in a
hydrophilic, water-swellable, crosslinked polymer that maintains its physical
integrity over the dosing lifetime but thereafter rapidly dissolves. Once
ingested, the particles swell to promote gastric retention and permit the gastric
fluid to penetrate the particles, dissolve drug and leach it from the particles,
assuring that drug reaches the stomach in the solution state which is less
injurious to the stomach than solid-state drug. The programmed eventual

dissolution of the polymer depends upon the nature of the polymer and the

degree of crosslinking. The polymer is nonfibrillar and substantially water
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conbi nation, or conbination agent, of the invention,
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Yner is non Flor stantlal
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uncr ossl i nked st and the degree of crosslinking is

s whteipsnetrating pokymé leydrh gelp ahadeesf ‘ta:ryn@mmoportml afbl e
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crsﬂfo%he %@%d@%fféﬁ%%& LTy tmwo@?nya%é rhiflgd. h€ I nvention
are gelatin,  albumn, sodium alginate, tarboxymethyl

cel | ul Skey- rpkehsﬁ/fomiulahmlmhl 1ne]'mde acduiating. wihiehesdotngadily

upon the ymer, crosslinking may be achi eved by
t Aeaterggolu bvécwlatch éﬁﬂpﬂéﬁﬁﬁ‘é‘%ﬁd&n bshwatﬁs eonthrough

T T S A 7R Dl B
BB LT OR0 bnde
Neih By @Mtﬁluﬁu@l@ﬂ%ﬂﬁimg @enditiohbesuch as describe by Kitamori et al.,

U.S. Patent No. 4,036,948. Examples of water-soluble binders include
pregelatinized starch (e.g., pregelatinized corn starch, pregelatinized white
potato starch), pregelatinized modified starch, water-soluble celluloses (e.g.
hydroxypropyl-cellulose, hydroxymethyl-cellulose, hydroxypropylmethyl-
cellulose, carboxymethyl-cellulose), polyvinylpyrrolidone, polyvinyl alcohol,
dextrin, gum arabicum and gelatin, organic solvent-soluble binders, such as

cellulose derivatives (e.g., cellulose acetate phthalate, hydroxypropylmethyl-
cellulose phthalate, ethylcellulose).
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i nventi on have been described by Carelli et al., Int.
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containing (a) a plurality of repeating units of which at least about 80% contain

at least one carboxyl functionality, and (b) about 0.05 to about 1.5% cross-
linking agent substantially free from polyalkenyl polyether, the percentages
being based upon the weights of unpolymerised repeating unit and cross-
linking agent, respectively, with (2) water, in the presence of an active agent
selected from the group consisting of SSRIs such as paroxetine. The amount of
calcium polycarbophil present is from about 0.1 to about 99% by weight, for
example about 10%. The amount of active agent present is from about 0.0001

to about 65% by weight, for example between about 5 and 20%. The amount
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CipsdeSindsilica, and/or hydrophobic agents such as magnesium stearate and

glycerides. The polymer(s) typically make up 30 to 90% by weight of the
support-platform, for example about 35 to 40%. Plasticizer may make up at
least 2% by weight of the support-platform, for example about 15 to 20%.
Binder(s), hydrophilic agent(s) and hydrophobic agent(s) typically total up to
about 50% by weight of the support-platform, for example about 40 to 50%.
In another example, an extended-release formulation for venlafaxine
(Effexor XR® is commercially available from Wyeth Pharmaceuticals. This

formulation includes venlafaxine hydrochloride, microcrystalline cellulose and
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(theirgiei ofydysjosporind aelehse FAunivdienn enteric or delayed release coat may

be included that delays the start of drug release such that the Ty, of

cyclosporine approximates that of paroxetine (i.e. 5 to 10 hours).
Cyclodextrins are cyclic polysaccharides containing naturally occurring
D(+)-glucopyranose units in an o-(1,4) linkage. Alpha-, beta- and gamma-
cyclodextrins, which contain, respectively, six, seven or eight glucopyranose
units, are most commonly used and suitable examples are described in
WO91/11172, WO94/02518 and WO98/55148. Structurally, the cyclic nature

of a cyclodextrin forms a torus or donut-like shape having an inner apolar or
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tablet has been prepared that includes prednisolone and SBE-B-CD compressed
in a hydroxypropyl methylcellulose matrix (see Rao et al., J. Pharm. Sci. 90:
807-16, 2001). In another example of the use of various cyclodextrins, EP
1109806 B1 describes cyclodextrin complexes of paroxetine, where a-, B -, or y
-cyclodextrins, including eptakis(2-6-di- a -methyl)- B -cyclodextrin, (2,3,6-tri-
O-methyl)- B -cyclodextrin, monosuccinyl eptakis(2,6-di-O-methyl)- B -
cyclodextrin, or 2-hydroxypropyl- 8 -cyclodextrin] in anhydrous or hydrated
form formed complex ratios of agent to cyclodextrin of from 1:0.25 to 1:20 can

be obtained.
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conpl exes with ot her biolog

UoSthe prasentNoventioft2 7Thés# rekiduhdemabpalymeteitidlaliextrins are
preparat| ns consjsting of a drug wth subst ant| ally

| §xmpRareall yavaﬂabietfyom?{asm Therapehtios InoaPesadenhy6iig USA.

15 cychodextrin-based,.m xture in which the drugforrrs
an i ncﬁﬁ?fl@h FeLUHRCR W%COW@W@P%&*?EW@ @fclegpxtrins may

moé tu's'éc? a%gﬂ gﬁflth,a?? ad O]]tl%gid% g?ascy glﬁ%@ X(tll 1!1691 o? g?iél%lhs%?n

rug s |sso1u
biFOﬁnaIaltlahs thdt¥ncladec élo&&;&?ﬂrﬂ lahd d?h
Sul f obut yI et her - B- cyc?odext ri rs]a"n élp%)eh'tsﬁifrﬁlrlgrcgr%qmatlons
aoﬁtheantsem Gn¥ensrondy.Beran Nsid]I @Nﬂl[)iﬁd cBabl, prigparcUB4 methods
and . Es CAPTI SOL(r f)fg can al so, be used as an aid
i Hg tBrt pRFRArgnsfofdhie exsladextrial losmulatiommeesetibakherein.
of agents of the conbinations of the present
i nvention. For exanple, a sustained-release tablet

has beECgrd%bﬁp‘ﬂ'F‘&nﬁﬁ'ﬁho'nQd udes predni sol one and
conpressed 1 n a hydroxypropyl

‘ rret hyI Oak louboste compohznts 9€an RGDIHNGDIE cbmiRhation oBeie

90: 25 807-16, 2001t) I n anot her exanple of the use of
vmveaugn»c%m@ﬁ@msm ﬁbe t\EP comms% tBgdtheg senibiedncorporated

(% (I)dextrl co oxe ere a-, B -

oo RS erERER X Saniish ib@im%@ siriersare
SR AR i % b Rl o i
Binchydek a@eixte-tormia I@MQhMWﬂPﬂMJm tHe blﬂk@f Qﬂ@%glbl@]structure
|n anhydrous or hydrated 30 formforned conple

it the dipesomge (Fenesalty, dhestevasidle-fofmingdip 1dls mczﬁdet anyl: 20

can be .obt.a d 73 4/ 073614 PCT/ US2004/ 004077
ﬂEC@y’yf WRg hvgqp%?bl%a@dop ®laeheast sratpanoieties, and

PRS0 o A A o i
i O n‘g?ﬁ%@?};ﬁﬁﬁ be (b)satbWatl P indopp St S LIPAERTISyeRs, Witk its
hydrophobic moiety in contact with the interior, hydrophobic region of the
bilayer membrane, and its polar head group moiety oriented toward the
exterior, polar surface of the membrane.

The vesicle-forming lipids of this type are preferably ones having two |
hydrocarbon chains, typically acyl chains, and a polar head group. Included in
this class are the phospholipids, such as phosphatidylcholine (PC), PE,
phosphatidic acid (PA), phosphatidylinositol (PI), and sphingomyelin (SM),
where the two hydrocarbon chains are typically between about 14-22 carbon

atoms in length, and have varying degrees of unsaturation. The above-

described lipids and phospholipids whose acyl chains have a variety of degrees
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of the present invention. These nultifunctiona
pol yneric cyclodextrins are 5 commercially avail abl e
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an alternative to direct conplexation with agents,

GRS L5, B 0% U5 85,30 G SO V5 e

E l,at ] ' | . i: . .

SRR 8 RS OR SGhO R 05eh i and

%er%ls’, s@h Nsédleqbrdis! DIE) can be prepared by nethods
simlar to the preparations of the cyclodextrin

f or nul'Bitd @osndgsaetabedmpenentrincludepo soswle-famng dipidmaich is
One_ or both conponents of an Ns|Dl./Nsl DI E _conbi nat i.onh
alferiviatized widna pelymesrchainwiidswii famethapplyaies dnshda the

carrrnaon. of e depiF St B P dendich a8 bR The pgeond
f‘éegxlegaq %Qﬁ@fﬁﬁﬁﬁﬁgd ??ﬁlgoﬁgntt HPERy f INGR! §dsBribed Fore first

conpone I ncl udes vesicl e-formng
| %eﬁieﬁﬁ veBicthfovntih g flacbhgpoavhtc Vésitledomaaiglipids with diacyl
structure in;the’liposonme. Cenerally, these Lo
velsiind, suélpasphesphiopipeds, arecpredesrethyOng eisemplaryinhospipplid is
havi ng hydr ophobi c. and_pol ar . head. gr ou leties, and ..
oohaspenIyIaseaa e AP EROHIIEHARRIAS Aribartie apiio group which
vesi cl es. i p.water,. e £ h el :
of by Seal Y ZpRptipZ ke AR Bl Bt e AR PR P i

TEM O hobic noiety in contact with the

:Ag]{s{e%ralk}ngE F%g?g hobi ¢ region of the bil ayer menbrane,
and i t'Shepteferrbé pdlygneuim thmidetiyatizddelipiddist pulgettylansglycol
exterior, polar surface of the menbrane.

. e. .25 The
Ve Q). erefsratlyg FEGicheiphaving @ molgsu @veégzlgfl%qt\ggpg, 1,000-
] t h b hai s, . typ | |
T IR M B e
TSI RO sE, B it s

phesahatly®el suitabld BhidRlpolyeinglspiulipaeyedymetBpxazoline,
where the two hydrocarbon chains are typicall

apob@t@eﬂ&oﬁa&bpﬁyhydmxgpgomﬂ mhesheeylanidg, B beﬁler?r{]amide

o R s e P DR i SR et

N Ty e

o Ay SR A SaE i g o

i puBahérenpatieulgklyciatiydings PEGHsegments, may be suitable. Methods for
preparing lipids derivatized with hydrophilic polymers, such as PEG, are well
known e.g., as described in U.S. Patent No. 5,013,556.

A third general vesicle-forming lipid component, which is optional, is a

lipid anchor by which a targeting moiety is anchored to the liposome, through a
polymer chain in the anchor. Additionally, the targeting group is positioned at
the distal end of the polymer chain in such a way so that the biological activity-
of the targeting moiety is not lost. The lipid anchor has a hydrophobic moiety

which serves to anchor the lipid in the outer layer of the liposome bilayer

surface, a polar head group to which the interior end of the polymer is

75



sterols, such as cholesterol. The second general
conponent includes a vesicle-formng lipid whichis 5

walerwaieized with a pol yner chain which will fBPCHUS1964/004077
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polymer layer in the conposition. The vesicle-formng
|'i pids which can be used as the second general
vesvalretly gitachag, phadresoieptaron) pelyaneigndovhichds er can be

desgcri.b for the first neral vesicle-f ] n ipid .
CERIBHER o R SonBing HTIS (BRI PR o it G Sparing
S i.pi . ref . exenpl ar

o AU IR0l eB oF s B HEL kg 6o g, 21

whi ch mhevigies cempeaditt Sl RnERL Uit Mhdsoimes de preferably
conveni ent for coupling to the activated polynmers. An

eyegsohhinya Biblassratidioftabany V0P8 (ebSRE)vesithefpnehe dipeds, 1-25
olynmer in the derivatized |inpi '

d, »
B@ng@phpplé/m@ degiyatizephmyd, apé@rhééﬂsrwr& lipeapehety One
havi I l.ar .wei ght 1,000- 15 .15,.00
GRS R VR0 SRR iRl 2040

d I ;
s R RAE L AL 0L BRI oPATIADECECOAR) ptyme it

suaidhehlieallynedadtiee pedupvatritd fye ead Felodmpling to a targeting moiety, 5-

pol ynmet hyl oxazol i ne, pol yet hyl oxazol i ne, )
dehymmymt&@demtmdrmtbﬁ&‘eZI59@ pylhndrachajnaandd mole

and pol ydi,nmet hyl.acryl ai ni de, polylactic acid,

p@FV&“&g&}Iaéto %ﬁ’}tﬁm nd derivatized 20 cellul oses, such

as hydrgxy I . .

Addi t i onal F@C{S%eggké @%@8%@9%?@%%%%@# S@‘?#&%ﬁ@fs of

t mesgeRBbYIHESs inPRsdlédtbd 8ideahSs I tipichly BEfw S80aRIMH 9.03 to 0.5

may be suitable. Methods for preparing |ipids

demnicvatsi Zeve effettiveysizinghitihoddol RV sandMIhV senRiEGs extruding

are well known e.g., as descr i%gd in U S Patent No.

5 a0 RgUSeBs suspension of theyipesomes Beoughea seies wgocrlmréonate

component . ~whi ch | tonal . is a_ lipld anchor

WA Nes i Uint A cTestEY AT ke P e s RS Bl 02

t BfieHeh t@icmif VIO, 0S0RRioN, i dF (. D EnitRGROTheAStite i RNGH th

the targeting group 1S positioned at the distal end

ofmdrhbrapel comesp ordds touphl ystocthe dangayt sSzestdfdipdsbmes produced by

bi ol ogi cal activity of the targeting noiety is not .

| ¢atrusipiehreyghdhahmeabrane partwﬂarép w%wm theoprepgrativy is

which .serves to anchor .the .ljpid in the out | ayer . of.

{ RETPAREERALr SR e i puglhttie samg membudie. Hgpjpeepization

2%%?8@%5% 441}%)(%%%@2%%31/08%2@;?@09{)8%%% % siZed 0#300 nm or less.

The liposomal formulations of the present invention include at least one

surface-active agent. Suitable surface-active agents useful for the formulation
of the NsIDI/NsIDIE combinations described herein include compounds
belonging to the following classes: polyethoxylated fatty acids, PEG-fatty acid
diesters, PEG-fatty acid mono-ester and di-ester mixtures, polyethylene glycol
glycerol fatty acid esters, alcohol-oil transesterification products,
polyglycerized fatty acids, propylene glycol fatty acid esters, mixtures of
propylene glycol esters and glycerol esters, mono- and diglycerides, sterol and
sterol derivatives, polyethylene glycol sorbitan fatty acid esters, polyethylene

glycol alkyl ethers, sugar esters, polyethylene glycol alkyl phenols,
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covalently attached, and a free (exterior) polymer end
which is or can be activated for covalent coupling to
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anchor nol ecul es of this types are described bel ow.

The |ipids conponents used in formng the |iposones
apalypxpdthykkypol Foxymespyitné blacknsipalymets; sobitanifatty acid
70-90 percent vesicle, formng lipjds, .1-25 er cent
PRt Wﬁfrq Qﬁgtql ity {:lq:lg, e@ter&,@dgogl@%gqc@ém E‘pmraermally

0e50H1e Siiar s PLR §|ngglelgoqr9%ﬁgg§§d 391049, ol €
chol esPS}”\R’i@t}hoxgrgte%fﬁwg e WedsEcREtnic3aPhe

pol ymer emca ctlve group at its free

eftanfuditi O IPNisTTO/NSIIIR adsmbtnam]@ngdbmryoedﬂleléml Exarhgles of
percent PE derivatized with PEG 3500 ({Jol ymer chains,

acemmenciply apeilatdapokythexylated fhdy ari é%ﬂ@b@@ﬁ?@éﬁnts

| d t bst
M%&I@%@ﬁéﬁﬁﬁf@r@e?@ SR TSI i) ¥ 440y
bet
RS Ry P B R T PP B erod S
agerRGUEPHEa, FMANYH RiRf ARSICTHDPETRS( dikieuste @ithrol 4DS

seri es of polycafrbonate nembranes having a sel ected
userfesr Qrpda)e PEIG £00,2000er BEO gmx)mﬂalﬁlatB(Glﬁerl ML seespfroda),

]
PR £00.208) onandmerioctents eCbrI %%Q;CFQ}E’ShggG 400

+ Stgh (CHER AhQmaes TRRe P ER AR (oo BobheEAaR (Cithrol MS

PLERA! @&b@hgﬁc%@ seeatratemdwmvs TRE leﬁgsaﬂd‘c%lﬂf‘l{l

e sane rane.” Honmpbgeni zati on nethods are al so

U@%ﬁldba)f, PEGIQWe S hiz (h@klk@lmm$N‘uldc®g PES-Bfold420 (Ninkkar
| ess. The liposomal formnulations of the rese nt

i M¥épr- ZDNIHKQ)J BBE-4fauraigdManeg® 400 Ak, BRU)REGgk pleate

Mﬁb'@i’oﬁ@? RS e e b ey BERGRD0 M, Stepan),

CoERLS M POPESE R P el epmpetaids,

PE@{IE@} PEGG (Sieatél(@é’tg(ﬁ{ @L GREQfisthewn & ngl PBOO7 6khasy (Algon OL
and di-ester m xtures, pol eth | ene g coI gl ycer ol

f 401 fuactiein Sptrar BEGab dairote (&dssw@rﬁe@ Ml Stepan), PEG-7
product s,

Gtk (aprifaad, GoBGEr BEChbRiciras (BessqRib BHCEND MS, Stepan),

Shl SRR VA BlAEENEL 48 TR OTRBRY Mg 400 O

DB ISkl B 0 M POETECES s ol 5,

paloneeh)y IPHE-Ydtyarate @rkmlophbesd) BASF), PEG-10 laurate (Nikkol
MYL-10, Nikko), PEG-10 oleate (Nikkol MYO-10, Nikko), PEG-12 stearate
(Nikkol MYS-10, Nikko), PEG-12 laurate (Kessco® PEG 600 ML, Stepan),
PEG-12 oleate (Kessco® PEG 600 MO, Stepan), PEG-12 ricinoleate (CAS #
9004-97-1), PEG-12 stearate (Mapeg® 600 MS, PPG), PEG-15 stearate
(Nikkol TMGS-15, Nikko), PEG-15 oleate (Nikkol TMGO-15, Nikko), PEG-
20 laurate (Kessco® PEG 1000 ML; Stepan), PEG-20 oleate (Kessco® PEG
1000 MO, Stepan), PEG-20 stearate (Mapeg® 1000 MS, PPG), PEG-25

stearate (Nikkol MYS-25, Nikko), PEG-32 laurate (Kessco® PEG 1540 ML,
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esters, and ionic surfactants. Commercially available
r_each cJass of excipient _are provi
b ST BB et BTG 5 G oG MGy St el Ges2 stearate

R ARG SR D ST b

COOFRIE L A0 ¢rédfl PRO-80 BT’éaX’@S@I@ﬁE{ ejaed cglid %PE@ o stearate

monoester surfactants inclu PEG 42 100 nol aur at e

( Emdedst® Xd1S, eRnk€el)pBB-4 PEiCarhtd (N ikkod M¥ISess eNikko), PEG-50
(Crodet O series, Croda), PEG 4-100 nonostearate
( sieatrse (Hy1ia3), SEG-Gh sicaratarikyelj MEa-56sNikded)aBEGE )0 oleate

1 G5r0030 671 3D GtiiatoobaliCaterets Chidiel HpSekirh oBEG-200 Sleate
L8 Q5S040 5,0 PRRIDOPLAEIEALHA, H. nd
CPEdR)00 Bﬁﬁté@m&ﬁm 600t galvdieShid g(m@mmlo&eéf &% or both
Croda), PEG 1 stearate (N kkol MYS-1 Ni kko, and
Coemppnits of GoMgA)/NFABEEZ csleiantiors gddokdioly tMYite thvention may

N k , PEG 2 ol eat kkol 15 MYO 2, N kko), PEG 4
E‘a‘l?& ; eem?%bgﬁ’(?vggﬁleﬁ Il(!ﬂLl}’etﬂlPG)’lat@‘E@IW astidnakove l\/apeg( r)

St epany O ebueh® Slibal B P cheSFa S RE! UsORE ke o Beapignts for
olRANEIIIINNKHOIE Em&tlonyﬂlé&@be? Prfzif. %ﬁﬁt}[%egﬁf &%ngrmally
60, Auschem SpA), PEG 7 ol eate (Al gon uschem

Sp¥9ilabRERe Bretlaylead glyckbasiyaldid dR¥sE839hdide: RE@EaNJilaurate
PEG 7 20 | aurate (Lauridac 7, Condea), PEG 6 stearate
( dapeg® %OQﬂé@@@g]\)sPEQré dielpate (MEpeE® 200 £Q, PPG), PEG-4

S0 a5 R SR
ohGRi, e GARARY S FC SERAHE i

N(Kmmmmbsaseep@m ek - M Qi Qe éM kD® 40EBIL2PPG),
stearate 25 (Ni kkol MYS-10, Ni kko) aurate

( RES=8 slielrarE® s3@BH00 RRPRRAE), PWES d&t&ﬂraﬂat(?/lapeg@ 400 DS,
( ERE) PE 10 Tealmytat BTyl 06 PRI HiRaiyiraed Kngsco®
; oF 2 SO RSP PE G 1 Wigyee %%6103% PG00 D Stepi,

Eﬁgigg (Ql?&le&’n%%l\l%%@fléoo SEpG), P%ﬁﬁdi%ﬁﬁiee(mssco@ PEG
1000 DL, Stepan), PEG-20 dioleate (Kessco® PEG 1000 DO, Stepan), PEG-20
distearate (Kessco® PEG 1000 DS, Stepan), PEG-32 dilaurate (Kessco® PEG
1540 DL, Stepan), PEG-32 dioleate (Kessco® PEG 1540 DO, Stepan), PEG-32
distearate (Kessco® PEG 1540 DS, Stepan), PEG-400 dioleate (Cithrol 4DO
series, Croda), and PEG-400 distearate Cithrol 4DS series, Croda).
Formulations of an NSIDI/NSIDIE combination according to the invention may
include one or more of the polyethylene glycol fatty acid diesters above.

PEG-fatty acid mono- and di-ester mixtures may be used as excipients

for the formulation of an NSIDI/NsIDIE combination described herein.

Examples of commercially available PEG-fatty acid mono- and di-ester
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30 1000 MO, Stepan), PEG 20 stearate (Mapeg(r) 1000
M5, PPG, PEG 25 stearate (N kkol MYS-25, N kko),

W@RiB48236haaur at e (Kessco(r) PEG 1540 M., 77 WIPCT/US2004/004077
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2004/ 073614 PCT/ US2004/ 004077 Stepan), PEG 32 ol eate
(Kessco(r) PEG 1540 MO, Stepan), PEG 32 stearate

( Kestwco InpideGPESHA- 186, mGh e pditguratPERe38co® ®BGL60{GdI0jmono,
58_, PEG 40 laurate (Crodet L40, Croda), PEG 40
oPalaueate.yteprn), BEQ 4-dS0ompno pgeats dtesaeo®PEG 200-6000 mono,

VPSSR, Nbe, T ER4" 50 oo, A RSl otbaDpon mone,

, | Cee N .
( PR, S0 o Sy Reispof S NI IO b Bparipns

| &ddordilz®o 2RO irBleatibe mAyHRUY o206k Moke JATHAPESUfatty)acid
PEG 400 ol eate (LACT L, Henkel), and PEG 600 ol éate

( Womgnend 6destvomiThiresmabSer f . ). Formul ati ons of one or

bot h 0 nents of _an NsI.DI / Nsl DI onbi nati ons
accor df%g&)‘ﬁﬂo?h%ob’ﬁ%%qe&@?@;’\éﬂﬁfp gthd%Clé §atesy mayrbe used as

oryeBoRe PR 165 of LoD SRHEY GughitaliShs Yodtibea

col I .
eX&reR. eEiénﬁ}é”s_oftcBglxrgﬁ%{géﬂ adabl éﬂ@'ﬁ%/xﬁ'@yg?ll %‘lgfeérol fatty

descri bed herein. of co rciall
patidesteyd arctudy: PEG-20a8lyyergtladirate €Sheat® LnGoldehnREF; BEG-30
diJaurate (Mapeg(r) 200 DL, PPQ, PEG 4 dioleate
(Kiéfs@@(l rlaur@@dip@@a@i@ Gapdschanidyy, BFSH-88 ghyeeryKavsate (6)ycerox
PR T e e A P B 535 3L 56, pEG.20

. 5 .
SR st R B I e B T P 320 KFG. Lonza),

PEEGS20igbjceafleol¢de@gsatD @@dm%chﬁﬂ@g alEPEE-30 glycer%ll oleate
di stearate (Mapeg(r) 400 DS, PPG, iEG 10 dipalmtate

(Egpe® 2, hmi:oiz)} Formulationavthekas s HYYNsPDIPEG
600 , .St egan{?ﬁ,. PEG%Z,di stearate, (Kessco(r) PEG 600
DEOMeiRHeRY accsiingte the spvention wap dilrge sapobmorpplshe

P Al e . DL, Stepan),

@yﬁ@a}%‘ﬂgf@g%l %l&te(%?g 2%3; g%@%&fﬁ%%@ i’ St epan),

PEG 2OAlcgbh%lJ@ﬂrteA@eéﬂéﬁﬁﬁﬁé@?&ﬁcw&% [0 B 8RR excipients

PEG 32 dil aurate (Kessco(r) PEG 1540°DL, Stepan),

PGB fatinulletive of HesNsHPYINsPHE d&abindGonSdesmaihed herein.

PEG 32 25 distearate (Kessco(r) PEG 1540 DS, Stepan),
mptss of srenperciat]y #yailablptcokelroib ransysgriafiicatipmgproducts

B e R R e M —

tAELONOKCON QRiFBABITEC), PEG-20 castor oil, (Emalex C-20, Nihon
Emulsion), PEG-23 castor oil (Emulgante EL23), PEG-30 castor oil (Incrocas
30, Croda), PEG-35 castor oil (Incrocas-35, Croda), PEG-38 castor oil
(Emulgante EL 65, Condea), PEG-40 castor oil (Emalex C-40, Nihon
Emulsion), PEG-50 castor oil (Emalex C-50, Nihon Emulsion), PEG-56 castor
oil (Eumulgin® PRT 56, Pulcra SA), PEG-60 castor oil (Nikkol CO-60TX,
Nikko), PEG-100 castor oil, PEG-200 castor oil (Eumulgin® PRT 200, Pulcra
SA), PEG-5 hydrogenated castor oil (Nikkol HCO-5, Nikko), PEG-7
hydrogenated castor oil (Cremophor WO7, BASF), PEG-10 hydrogenated
castor oil (Nikkol HCO-10, Nikko), PEG-20 hydrogenated castor oil (Nikkol

79



i ncl ude one or nore of the polyethylene glycol fatty
acid diesters above. PEGfatty acid nono- and di-ester

wWorRootrIss4 may be used as excipients 30 for theCT/US2004/004077

10

15

20

25

30

formul ati on of an Ns| DI/ Nsl DI E conbi nati on descri bed .
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pol yet hyl ene gl ycol glycerol fatty 10 acid esters

| Gattefiese)PPEG20 aghxto’ek@/dnel an]:(Iaﬁt&aﬁl@@\dth%CS Gattefosse),

Gol dschmi'dt), PEG 30 | t L2
BE66 et (Labrai® N Y45 5, Gadebrsel, 8o sanuf of

SBraEmee e GRodp O dNGe ﬁ%’ 88?%6?@%&3&6{931 oil

Sy 0 I AR B 0o CEBA98 2150

9C$C €la¥tefe¥s € PE G-barioJeg a4 brhfilR, M@%@Sm}dttéfosse) PEG-8
Fornul ati ons of the an NsI DI/ Nsl D E combi nati ons

acaor ali (gpbralit® VL REeAHE &rﬁmmfossech PJE@ A éom glygeadesf(Crovol

b po}aﬁg{a%C?@ﬁﬁ banfedtiantCmvalash Sl Bhp-2s
T e R e

ExgHIRS-00f c R '@Pﬁfe‘i’id%ls (GrWRM 28] Croday, HEG =60 dlmond glycerides
transesterification products | ncl ude:’ PEG 3 cast or

O{Crawsll KA, (E@its) PRGcd apprieGedpricrighyabritde (Eabrafac®iHydro,
(ACCONON CA series, ABITEC), PEG 20 castor qil,
( Emilietosse), PEG ssomyligeanrig shyperidesdlzbrasoly Qattgfosse), PEG-6

R o L T

ogfjcgggg '(g)l(s{gjég@ 'ﬂﬁmﬁ G dete fB5se), REHE ) mablegot 81 yiRsider
(GELUCIRE 50/13, Gattefosse), mono, di, tri, tetra esters of vegetable oils and
sorbitol (SorbitoGlyceride, Gattefosse), pentaerythrityl tetraisostearate
(Crodamol PTIS, Croda), pentaerythrityl distearate (Albunol DS, Taiwan
Surf.), pentaerythrityl tetraoleate (Liponate PO-4, Lipo Chem.), pentaerythrityl
tetrastearate (Liponate PS-4, Lipo Chem.), pentaerythrityl tetracaprylate
tetracaprate (Liponate PE-810, Lipo Chem.), and pentaerythrityl tetraoctanoate
(Nikkol Pentarate 408, Nikko). Also included as oils in this category of
surfactants are oil-soluble vitamins, such as vitamins A, D, E, K, etc. Thus,

derivatives of these vitamins, such as tocopheryl PEG-1000 succinate (TPGS,

available from Eastman), are also suitable surfactants. Formulations of the
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Emul si on), PEG 50 castor oil (Emalex G 50, N hon
Emul sion), PEG 56 castor oil (Eunulgin(r) PRT 56,

we08/02868A) , PEG 60 castor oil (N kkol CO 60TXPCT/US2004/004077
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Ni kko), PEG 100 castor oil, PEG 200 castor oil
(Eumul gi n(r) PRT 200, Pulcra SA),. PEG.5 hydrogenated
NI DEANIDIE (chinkkpatisisacg ording ko he imyentrongay include one or

T N AT e
PEG 2 i [ kol :

2004/ %@%@&%@Fﬁ@%@%ﬁ%‘%ﬁg I‘?hSO(»-%!oﬁézég, as,$kg ashts for the
gxﬁﬁﬁ%%ﬁt&dh@ REIOI/NRIDIE Shibisatdns)det@9bed Barpi.cExamples of

EG 30 hydrogenated castor oil (N kkol HCO 30, N kkoi,
RicrABrdialtly agahblepblyabtoerized fattyCeads pradndwipolyglyceryl-2

WBASF%@@@&@PE: 41213%&%‘) ﬁﬁ%&f opfushceicholeal QIdoEDTMO
-5 ' E j .
oSy, nalvER R '&I P CRikeb POMES THaFOSER end 2

! ; ; 5 _ ]
TBIEtt PR T el  c Tep
CIQTkk o) po bryafd dtéaratMN2ikRb] TSraggntleSpbildia), PaIggbyceryl-6

1
al nond oi ?@?ﬁabrafi [ (r) M1966 CS, Gattefosse), PEG6
agleatedDriepnb6-100, Stdpab).afdlyglypeml-ldautats (Nikkol Decaglyn 1-L,

eSS a0 1388881
(bt ! DAy AR AR Bl el Bbinl et (Nildeol
ST K ARSI BabhsseATED gl X
ik @) bolyighfaraflie pedtabicar6(dikie] Heaaglyh SsOe Nikkee. 20
;gglg’gg’%gg[i %%&&%05@0%&?2%&%; pglglggfzcggallé%?s?earate
Ko AR B e PR PR B B Sk tbpetom 5O
SE@@J)’& ggﬁg}ﬁgfﬁwﬁnﬁe&w@a f&@%Gﬁ@AB@TE@?,OpcSlngNg%a%yl-z

capric triglyceride (Labrafac(r ro,

Gatdledte sNakol PEGD®, Nifkcy),| pol galyreryl-dOytcietdatie Nikkol Decaglyn 3-

(Labrasol, Gattefosse), PEG 6 20 caprylic/capric..

{10y D6l oy gEAQ 1 btplates Wikl Beapls ool Gyisko

el T b B R Bt veeri o

THAB e (Shhpd P TS A, oggh . it

PeRtiag) Yid¥ablpnl 10-83,Nik&e3,! Ry glyeeryl-101 decaoleate (Drewpol 10-10-
O, Stepan), iaolyglyceryl-lO mono, dioleate (Caprol® PGE 860, ABITEC), and
polyglyceryl polyricinoleate (Polymuls, Henkel). Formulations of the an
NsIDI/NSIDIE combinations according to the invention may include one or
more of the polyglycerized fatty acids above.

Tn addition, propylene glycol fatty acid esters may be used as excipients
for the formulation of the an NSIDI/NSIDIE combinations described herein.
Examples of commercially available propylene glycol fatty acid esters include:
propylene glycol monocaprylate (Capryol 90, Gattefosse), propylene glycol
monolaurate (Lauroglycol 90, Gattefosse), propylene glycol oleate (Lutrol
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(Crodanol PTIS, Croda), pentaerythrityl distearate
(Al bunol DS, Taiwan 25 Surf.), pentaerythrityl

wo ednandeeat e (Li ponate PO-4, Lipo Chem), PCT/US2004/004077

pentaerythrityl tetrastearate (Liponate PS-4, Lipo
Chem ), pentaerythrityl tetracaprylate tetracaprate

(QPROOGRABE) 8rbfyleht poyddl @ifristate(ipeyl), %ﬁbgﬂéhbfﬁﬂ'col

t et raoct anoat e §N| kl col Pentarate 408,
imenottearats(IdPOsPOMS mmo@h@gdr proplylensiglyeelt lardrexyaa@rate

Sérbﬁ%gb% risireloate; GRORTMUL S e Retly nrebylsieisiueo!
S6edEte pribRdO BRI D C' g 8ledid (SFero) 405, R gl HRopylene

%ﬁ&l&l&@%ﬁ}é&@(e: AprARE %@%Qteg@r 2445208 FTE@? ﬁégp ylene glycol

Dl / Ns onbi nations according to I nvention
ndigcianohted €aptex® 800 ABETBC) S hepgleanetgiyedidaprylate caprate
transesterification product s above. Pol yglycerized

f@{A@f{é@%@ r%;ﬁaqt%f@sw , Progy! S‘Iélg @xgﬁ&l@m@emgwme glycol
hcﬁ»%t%‘#l it B alPEPYS stmopafiry v iy fte btdor
RRUOLAENRRD, [BHRRBARS el Vol UEDrRE (XA P Rildo)

(N hti GXMEY, the NIKRAYSIDIB d@h’bﬁﬁ@ﬁ&hs 8f ihedav@aicat ®ay include
(Ni kkol DGM'S, N kko) 5)0| ygl yceryl - ol eate

(@eporoinpry 0B, prAByTE&e:)g ycpxb |fqtgy y@ére,stem abbeat e (N kkol

z-ﬁnt rkﬁg*/f(??@%?sg%ﬁ R,I}prrege gl]? (5:%[61 cer%g fpggl%%{egg %@y also be used
t

I aur c?%l(egﬁqﬁg% &r&lu?a[tloﬁ W@Nﬁ %ﬂj’f r% I )}c éonﬁ d?anbed

dhetaine Ohk Ri‘éﬂerr@ﬁ %ﬁ%}f@ 1§C&ng5§éﬂ<@9 theRAEI¥ gibi’d:t%té’ﬂs O]ffbropylene
Stearate kkol Decag Ni kko), polyglyceryl-6

r glgzcoﬂcﬁrﬂhglgceml I(kollacell—]f&@g [BranfiRed 6f thissd karfactants include: oleic
pol | O linoleate (N kkol Decaglyn 1-LN,

NAKDIOS B0l AR AT Bt anééte@rleNA%MDSrﬂeﬁ@gﬂiqmulatmns
o‘btgf? %ﬁ@g@slﬁpfgﬁ%g%@&%a%% lggltg i m§v&p§%8rmy include one

G3horEHthk: | t
Tetr agl yn 5 %B&hﬁélg g‘l{g%wle{ﬂe g yggg%/t&%@g(%&i% esters above.

( Capr oFrtherp Go- Aﬁﬂﬁﬁiﬂycemxﬂﬂsmhy bengkd ds edéiplendd for the
(Ni kkol DGDO, Ni kko), ygl yceryl -10 triol eate
(ﬁqrm@ﬂm%@xpﬁsl@lﬂ{ﬂ%iﬁmbmp@@wdqs@gbyd hgmm Examples of

B‘g*%%'ﬁ@ﬁ% p@i@ﬁ%& o o @j@gd?glﬂéysl I}ég%r Jipnppglmitolein
Mool by Rty (IR PER G SaRhBLARDin 4"

rycer y ear
(Larodan), monocaprylm (Larodan), monocaprin (Larodan), monolaurin

(Larodan), glyceryl monomyristate (C14) (Nikkol MGM, Nikko), glyceryl
monooleate (C18:1) (PECEOL, Gattefosse), glyceryl monooleate (Myverol,
Eastman), glycerol monooleate/linoleate (OLICINE, Gattefosse), glycerol
monolinoleate (Maisine, Gattefosse), glyceryl ricinoleate (Softigen® 701,
Huls), glyceryl monolaurate (ALDO® MLD, Lonza), glycerol monopalmitate
(Emalex GMS-P, Nihon), glycerol monostearate (Capmul® GMS, ABITEC),
glyceryl mono- and dioleate (Capmul® GMO-K, ABITEC), glyceryl
palmitic/stearic (CUTINA MD-A, ESTAGEL-G18), glyceryl acetate
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(N kkol Decaglyn 10-1S, N kko), polyglyceryl-101
decaol eate (Drewpol 10-10- 0, Stepan), polyglyceryl-

woreea/078iol eat e (Caprol (r) PGE 860, ABI TEC), apdI/us2004/004077
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pol ygl yceryl polyricinoleate (Polymuls, Henkel).
Formul ati ons of the an 25 Ns| DI/ Nsl DI E conbi nati ons
aéb@mgm@ EE, Grenan GmbHyrglyesry] lerata dlomatos® 3 1 dbile),

et ieachits alebis Maoete uamaicnm S o Hish sliceryi

AN s G P LR ey B bR e,
C ABEEC R chy laa&addl@hiﬁop@ﬁexahgp@eﬂcﬂasc@inwd@%gIHuls)

esters |nclu 30 propyl ene glycol nbnocapryl at’e

( Cajryyiolcaoic gEgd:d;rﬁierss(hﬁ)mtop@)o]AE ¢hds)yMoemd-and dlacetylated

nmonol aur at e (Laur ogl coI Gattef osse), propylen

90 |
giyensiglyesies (Mitacet® 984, Wastroan) lyseiyl monostearate "(Aldo®

oIS SREREARR LR 520 RSyt St Avamny
@Jﬁg Iﬁ’%l)l) 161%1% {?@) (Laf&ﬁ%ﬁéfgdgFaﬁﬁﬂ E@i (}arodan) dioctanoin

oxyst earat e, pylene ricl no

%B@Pma,ﬂb&anmmmh)stm pCopy(lenedal)y d@almu&pe@ B6Y @la€odan),

propyl ene glycol nonool eate (Myverol P-06, Eastman

prdmwa?(iméaly)c alyasidablapiate éCaRy papmal® @@LeA@I EC),
a6/ Egate ﬁ?@ﬁﬁ?@@@@y%ﬂ@argﬁ?& ESist DLt Ackds
ot aene g SF O PSR B BRIES Pl PRtb A fpma 13-

R g0 bSO g 152

Nl(kkm)dan).OFErmtfahans ofi thedNsHMENMEID ¢ddmbidlaBions according to the
conbi nations of the invention may include. one, or nore
ofiINYSHLOf THAY |11&1@d@ Ppe 8 n3oe oy thicingnes pad diglyesrides above.

oo or s ! aP SR I ANES maRHIRS B BESG i iHhRnts for the
f %HHﬁl%hbH Bthe wmwsﬁbt%b%ﬁlmﬁe'd@%%ha%ﬁprllsJ@ﬁﬁp1es of

herein. One preferred mxture I's conposed of the oleic

acbthresicedlB ofailabbpytbenand stgblydativaives gholade: Qiholesterol
(Arlacel 186). Exanples of these surfactants inclu

olsépaterql AlPmostesdo PEARRAchbles@sol qtlien (Solwandt-84s A@erchol)
F f Ns| DI /Ns| DI
CSRP R arIgPhTostre! o BhERGLieris: Wféi% 25
3 e TSl B8NS 0erSRO\ 08| ol ..
diNikk6 |’PEX§31 Wa@l%réﬁ@ﬂkﬁ@l BRS10), Mkﬁof, PEG20 soyasterol

(Nikkol BPS-20, Nikko), and PEG-30 soyasterol (Nikkol BPS-30, Nikko).

Formulations of the NsIDI/NSIDIE combinations according to the invention
may include one or more of the sterol and sterol derivatives above.
Polyethylene glycol sorbitan fatty acid esters may also be used as
excipients for the formulation of the NsIDI/NSIDIE combinations described
herein. Examples of commercially available polyethylene glycol sorbitan fatty
acid esters include: PEG-10 sorbitan laurate (Liposorb L-10, Lipo Chem.),
PEG-20 sorbitan monolaurate (Tween® 20, Atlas/ICI), PEG-4 sorbitan
monolaurate (Tween® 21, Atlas/ICI), PEG-80 sorbitan monolaurate (Hodag

&3



20 fornmul ation of the NsIDI/NslDI E conbinations

descri bed herein. Exanples of comercially available
wowa/7mml di gl yceri des include: nonopal nmitol eP@I/£2004/004077

16:1) (Larodan) nmonoel aidin (C 18:1) (Larodan),

rmnocapr0| n dBéLarodan) nmonocaprylin (Larodan),
dEb 0, Eadgﬁred §3;6 sorbotaaumomolatate Qdekip] @_ygmﬁmto) PEG-

i kk Ni Kk
Eﬁﬁégif éafné%tp&qé e %g@@?cmémbé'étg”@ﬁy%ﬁw fan

rm no o %ﬁ? @%’8 ?ﬁg e %E)P ]égt' %l E?rg?étgﬁ)‘?(’@‘?sﬁaé plg (Tween®

\ -
A O oty WSS SE Conien P

5 meoublitan mdeo st BXS(NikMIDTS 106) Nikko P BR@ W sorbitan tristearate
monopal mtate Emal ex Ni hon), gl ycerol.

nbhoserBG, é’xfl IREG}%bitmtﬁE@}earae T(glﬂy]ccdrglas C6 rN1|kko),
"E?‘{?r‘r ARtz E Rt N oA Ak 3T Gt Sorgh
aneté’?er? @frx\éger%%%/ %EM% ?gsg% i fkinboleate (Nikkol TO-

( 108§ NikKo),) PBG220 kbitbsthn mhos1€dt¥ (Tween® 80, Atlas/ICI) PEG-40
citrate/lactate/ ol eate/linoleate (I mutor(r)

10 H&d)]&))tgng)llgat@ (E‘mal@ﬁET}ﬂ(ﬁﬁﬁNﬂlm\Eﬁ?ﬂilbh) , PG Zgédlic?_")é%an trioleate
JLkverie S Aasded. MG nabijentateosats Golide (19-85Ks),
C'F‘F%% 50 RpRRR GO RARY O kﬁsﬁé%ﬂ@éﬁ)%@”ﬁ“ %ﬁé(“a sorbitan

g Mﬁé@%‘@&é o 1&04@015@@ %‘Ig}o)l, CIE)IF 9P3§Br319{1’1 afsegtgzrtrse’lte

MS, Arlacel’ actic aC|

miheeen® ld()gAyIaeﬂOdl)%‘?E@WoNheﬁcﬂeatelQAkﬁls)G 1086, ICI),
di caproi n Larodad)ehlﬁr di caprin (C10) (Larodan),

15 dP%]éfﬁaﬁb@F%éo( en®e¥Q dhaymay m@h‘ﬁosbatﬁ 8(5CCT12\élgent® 85, Pharma),
| i n
(D0 SRR 2@@%@?9 ) Wby beBisy g ey iar &, Pharma),
W%er hete 80 P %@%ﬁ’iﬁ@%@%?ﬂﬁ?ﬁé& ST GpbEtate (Nikkol

(ﬁlSt-éfNﬂ&@) Fdi’maldﬁdn@'& ithe N@@IMIEI@EQH@M%&S %c@&‘éhng to
1,3- diolein (C 18: 1) (Larodan), dielaidin (C

(therioventjon may idcluide oineion nf@e s thy pobteeﬂlyielmglycol sorbltan fatty
For.mul ati ans of the NsIDBI/Nsl DI E conbi nati ons
20 a%‘i‘g]réaﬁeﬁb Y% he 15 invention may include one or nore

I ..
Ot e oy IR QRIS AR HIEH R hers Tl P 88 as agipients
t fig thé esmllatibRof ee NQI:DW“N E@bl’@@&r@bﬁaaﬁ%ﬁp 'd@?ctdﬁeﬂsherem

descri bed herein. Exanpl es
Examples of commercially avallable polyethylene glycol alkyl ethers include:

PEG-2 oleyl ether, oleth-2 (Brij 92/93, Atlas/ICI), PEG-3 oleyl ether, oleth-3

25 (Volpo 3, Croda), PEG-5 oleyl ether, oleth-5 (Volpo 5, Croda), PEG-10 oleyl
ether, oleth-10 (Volpo 10, Croda), PEG-20 oleyl ether, oleth-20 (Volpo 20,
Croda), PEG-4 lauryl ether, laureth-4 (Brij 30, Atlas/ICI), PEG-9 lauryl ether,
PEG-23 lauryl ether, laureth-23 (Brij 35, Atlas/ICI), PEG-2 cetyl ether (Brij 52,
ICI), PEG-10 cetyl ether (Brij 56, ICI), PEG-20 cetyl ether (BriJ 58, ICI), PEG-

30 2 stearyl ether (Brij 72, ICI), PEG-10 stearyl ether (Brij 76, ICI), PEG-20
stearyl ether (Brij 78, ICI), and PEG-100 stearyl ether (Brij 700, ICI).
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commercially available sterol and sterol derivatives
i nclude: cholesterol, sitosterol, |lanosterol, PEG 24

waebokosicet ol et her (Solulan C 24, Anerchol), 2BCRPER080004077
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chol est anol (Phytosterol GENERCL series, Henkel),
PEG 25 phytosterol (N kkol BPSH-25, N kko), PEG5 )
sBomsuletions oRthedsIBASSBIIE ogrkigptiopsarcrydig tedthe igyention

Y 3B 1uKE ORGP TIRTS Bishe B EAERL BB L Rk BihcEpaRosts:
Nikko) oo 00spaY ?ﬁd}pﬂ% BE &8 é\lékgb{el}ﬁ FlrEn € eohinatib@ % the
% gg may" | nc d

according to the 1"’nvention ude one oOr nore
ONSIIDENSIBTIP® bo@behadiork desélebdMadreine SEahapRs of commercially

Pol yet hyl ene gl ycol sorbitan fatty acid esters may

ahealable sigzd eafers mebuds: sncmsé distednatef( SR ESHER! 7.t he

NsI DI/ NsI. DI E conbj nati ons descri be% herein. Exarrpkd}es
ofialisfanes)e FRgIOSe distgaraisimopeisaseiey(SLeRQ) B SERs bl .ypatigfosse),

fatt Ci sters include: PE r.bi | aur ate
(Bristes A e iR iR ehlE (oA 2B, GHOR Ssucrose
I ] r BoYalda)
AR (FATEOMS R 1 AU, B g ey fluate
chtrost endriddalagte BEDIMDIRAASKI/REIA). Formulations of the
PCT/ US2004/ 004077 PSM.-80, Cal gene), PEG 6 sorbitan
nNsODHINSADEE ¢iinibieritio@is-atcondilg to) thepawEntien swynelade one or
nonopal_mi t at e %Twee | 40, Atlas/1Cl), PEG 20 sorbitan
rrHHH%PéﬁP%%‘hga{ WEEhR9Ves0, Atlas/1C), PEG 4 sorbitan

ronest S SRS Mo b Ll R BN 10

NMpHeRileasR be tHINNKKEOI/NED IO Sombirakohs dBEHA Iseeii tEshmples of
tristearate (Tween(r) 65, Atlas/ICl), PEG 6 sorbitan

t eommsdremilytaya{lablekmily@ByEne iglkdad jolkyl Rben6 B inohidiet BEG-10-100
tetrastearate (N kkol_ GS- 460 Nipg;;)}}’ EEGS sor hi
miaBYIPasnel serigs & Rrifon Kiserigs) Rehpck Haaspang PEGdr

nmonpol.eat Ni kkol 1Q6, N k R S [

rORBOP BRCE efthneees §1ioh isp e A iythifons of the
S %TSWDYMIEEE bmHiFaRIR o e 884t oNIRAR M Sb&dr more of the
PEG 20 sorbitan trioleate (Tween(r) 85, Atlas/I1C),
Pbotfetisdett ghieol atkyhpherdle abdvdkkol GO-4, N kko),

PEG 30 sorbitan tetraol eate (N kkol GO 430, N kko)

PEG- 40Pebyoryethnlencepelaokpropylene blesk amofymergguey@fso be used -

G S8 pEEys [oste Jomaniegon pexo NSO DS bomBHinsigns described

nge%/esi%rl ggtegé %Lgr?z{ vvetg r??ér) ?&%@%‘ﬁgﬁgeﬁg\%ﬂmﬁg #dR)names, including
one or more of Synperonic PE series (ICI), Pluronic® series (BASF), Lutrol
(BASF), Supronic, Monolan, Pluracare, and Plurodac. The generic term for
these copolymers is “poloxamer” (CAS 9003-11-6). These polymers have the

formula (X):

HO(C,H,0),(C3HO)p(CoH40)H
X)
where “a” and “b” denote the number of polyoxyethylene and
polyoxypropylene units, respectively. These copolymers are available in

molecular weights ranging from 1000 to 15000 daltons, and with ethylene
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pol ysorbate 20 (Tween(r) 20, Pharma), pol ysorbate 40
(Tween( & 40, Pharma), polysorbate 60 (Tween(b 60,

w@banedel4 and PEG 6 sorbitol hexastearate (N KROT/US2004/004077
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GS-6, Nikko). Formul ations of the NsIDI/NslDE
conbi nations according to the invention may include

QREIFIproptdcxidHtatiRR!bedkbyh eNneard] §.8dy woidhit! Farhatdtions of
20 acid éesters above. In addition, poI yet hyl ene gl ycol

ah&WsIRY/haiBFraymbmaimad aasomltg ]m thetigveriton miay include one or
formul ation of the NsIDI/NslD E 1|;|£j3]51a1%1|on descrj bed
meptsi of the EQWW@@Y&H%WM@WPTQWTP PelgBpRolymers above.

PO Y e SRR, cBU5 Y BRCNEAG HEtS 4085 BER 806! K e
‘?{sgt&hs gQ%@ﬁefh‘tégfcgr:‘_thé & YOt a?ig% g?lg@gslé%ﬁsg?ﬁke ?Mhbﬁiéﬁﬁihs

Qlesthibddhérétlpo 10, Croda), PEG 20 ol eyl ether,
ol eth-20 (Vol po 20, Croda), PEG 4 |auryl et her
| aur etSprhltamfatpy 804 epteramayalso bppesdag @zﬁﬁlplen@tﬁ%ﬁhe

P‘E Tagoy tae S DUAITPE Sotitigsonisdessitbe L hegii. o rgples of
n}ﬁﬂg? g%} )bﬁr)opﬁ %Qcﬁeé%érs F@F?&e %E Bltia&sl%tonbﬁlu%ate R&fan-20,

eAﬁ%/I@ﬁr kdrbitBn mdd allﬁﬁ@e?@gaﬁﬂ@a@ﬂasﬂ@ﬂﬁ rsoﬂBtanj méBooleate
d'), and PEG 100 stearyl er (Brlj 700, 1Cl). 84 WO

2(@@%{8113 At sHCT), ISP oy monomarat'@(?fmma@@ oida Ibhs_prbﬂan

S S 0 i
d

St ShiP e KBa B Ao ral bR o e AT HE B RSde). and

Cﬁm{tﬁgéﬂﬂ%tgﬁ%rmﬁolﬁ—Q'SnNﬂ@‘@”m&ﬁn@itlons of the

conmer ci a aval | abl e sugar est'ers include: sucrose

dNSIIBHN@I]BIH SMERRAaESEER:dordirgatiot the dsemitionsuey asdude one or
di st ear at e/ nonost earat e (SUCRO ESTER 11, Gattefosse),
snn@rfbeﬁtm sosbitatt fatty, acid epteEeabittifost ear at e (Crodesta F-

160, Cotel ke 25, Tone g, (SRR ESTER e
{Tﬁ.ﬂ%&%&y F\@{f%t;r&g ?ﬁ %e lﬁrrEF zﬁﬁnﬁée g%)%ao r}gléér:’gf fl%és@ Rerfatants
| Meaitid: @thylaYeatd oCrsdian) @@rCrdﬂaD asolﬁroFbrbn@tug&ﬁe é@tc&iasnol

above. Pol'yet hyl ene gl ycol alky ﬁmeno s are al
uBE¥L Crada)elsopmp@/mmlrﬁﬁatet(ﬁf@odamo PatGr@dabfethyﬂémoleate

I\Isﬁlhl:)lglgoll\hi/lF?]IEEN?oncBI na lls%giogyﬁ llea%g (Itﬁdc I1r{7‘E Fﬁ(aﬁ.ﬁd(e?
Formulations of the NsIDI/NSIDIE combinations according to the invention
may include one or more of the lower alcohol fatty acid esters above.

In addition, ionic surfactants may be used as excipients for the
formulation of the NsIDI/NsIDIE combinations described herein. Examples of
useful ionic surfactants include: sodium caproate, sodium caprylate, sodium
caprate, sodium laurate, sodium myristate, sodium myristolate, sodium
palmitate, sodium palmitoleate, sodium oleate, sodium ricinoleate, sodium
linoleate, sodium linolenate, sodium stearate, sodium lauryl sulfate (dodecyl),
sodium tetradecyl sulfate, sodium lauryl sarcosinate, sodium dioctyl

sulfosuccinate, sodium cholate, sodium taurocholate, sodium glycocholate,
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commerci ally avail abl e pol yet hyl ene gl ycol al kyl
phenol s i nclude: PEG 10-100 15 nonyl phenol series

w@ Toouzds1 series, Rohm & Haas) and PEG 15- 100PCT/US2004/004077
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octyl phenol ether series (Triton N-series, Rohm &
Haas). Formul ations of the NslIDI/NslD E conbinations
t odine demiehplpie.rregium tawradeaxieholatentodivn glyeodeoxycholate,

e T
KSR DR PR TS, SIGLL A0S holo AR Lyl

_Sdhél@fﬁa@éﬁﬁnﬁéﬁso@ﬁﬁh|M@h&hgﬁﬁ@fodl@_ﬂét@,u%gt y@ﬁq)}fb@?ﬁa&ides,
i ncluding one or nore of Synperonic PE series (1Cl),

Phydmgeongiey soyrleashig B8F)risthyitlecithin( Ba8E)n, hSdpmoated lecithin,
Vpaolpn. L Shate, 214 T odse, Tho genric LG,
AT TN T

SEP§§ attilaglloﬁéﬁﬁ’e‘?rdié%flarﬁﬂhﬂﬁi%x ghB%’}{)/Ig(an L obfbx oeggflene-lo oleyl

Xypropyl ené units, respect ese ynmers
aetheaphobpiite, dsterifivatien praduste o fitsy dlaobols ®rifanymaldbol
to 15000 daltons, and with ethylene 85 WD 2004/073614
pettyoystates Vot pligsphexicdsidhpopyhivisdeo rthes carhoixytates (by

bet n 0. d b ight, FE | ati t h,

NET 9P R Y B TR0 YL BT Reo L bF BP RGO PRSI Rl PaHlated
SRR Gl S5 Sl stpia prapirys ol hvdrogen
ab@yinatBomoasydidetyiandisartate AcriSe BES 03 @on A dA@ Bty cafides,

PEG 600, may be 5 used as excipients for the ‘
f ortriolagid estersfoftrhenans diglyddsidos Felyoetyll latto esters of fatty acids,

GBI U kot ot P

[ Ns)| ' ' d ' i n.
ST T -
S QN8I AR Nk AU & Rné SPEHNA) a—él@ﬁﬁ‘tshﬁ%hlltt@g% acy? NelhibAktes,

nonopal mtate {Span-40, Atlas/1Cl), sorbi

maoylabestes, a(lSiahy &byl sdhéresarlfdda)es, sedinit aetyl sulfosuccinate,
nonost earate (Span-60, Atlas/ICl), sorbitan trioleate
( spdinmsndegylengmidey-MEdr-silfesicsimwtfyihskedgcyl triammonium

( ﬁ%tl)n%? el, _d(e:(‘:yll tﬁlnzéth}?loa{n%lto%pum bromide, cetyl trimethyl ammonium

bromide, dodecyl ammonium chloride, alkyl benzyldimethylammonium salts,
diisobutyl phenoxyethoxydimethyl benzylammonium salts, alkylpyridinium
salts, betaines (trialkylglycine), lauryl betaine (N-lauryl,N,N-dimethylglycine),
and ethoxylated amines (polyoxyethylene-15 coconut amine). For simplicity,
typical counterions are provided above. It will be appreciated by one skilled in
the art, however, that any bioacceptable counterion may be used. For example,
although the fatty acids are shown as sodium salts, other cation counterions can
also be used, such as, for example, alkali metal cations or ammonium.
Formulations of the NSIDI/NSIDIE combinations according to the invention

may include one or more of the ionic surfactants above.
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tristearate (Span-65, Atlas/ICl), sorbitan
nmonoi sostearate (Crill 6, Croda), and sorbitan

waemguistear ate (N kkol SS-15, N kko). Fornul ap¢DIS2004/004077
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the 15 NsI DI/ Nsl DI E conbi nati ons according to the

i nvention may include one or nore of the sorbitan .
fatty Bbé dxeptantspresentan ths famsulafionpokthedngenttsaregresent in
to C4) an fattK acids (C8 to C18c? arff suitable .. )
SUPPARE SHER thaf the cartics fommas # Aleah ToP2IesesRt, pgUcqys dispersion

e B e
| paRieme liRabiid af e thpdaambudfdt a Sidsta)actBlchtlcipient
linoleate”™ (N kkol VF-E, N kko), and isopropyl

| hevekeay dof tickhepatdtioh RS ligokémpl or saidiipml naeparicuidte
NsI DI / NsI DI E combi nati ons according to the_invention
nEgyrmukatianses deterpringhpsing knpwa mehodologyo nier eample,

oib i Sl be el b vatel) o6 iRt P SrnppERteiled in
2?%8&( NSt D &y %lﬂ?a%ﬁé?{é? Vgﬁé&rs'(PﬁgXEféﬁi Be SRR FSimple

usef Ul "1 onic surfactants 1 nc sodi um capr odat e,

SRgidUflA Qﬁ&dtﬁirﬁhecﬁﬂ%h@@ IngBRpRbesdigo i tixfugelbBliposome-
sodi um nyri state, sodium nyristolate, sodium

pfimiinglipidsotihertypatetailed ehoes disselivathiopeuitablesuganimsolvent
ri ci nol eat sodi um Linol eate

‘ i um.! j.nol
sBaRPEtedime ¥essebin [rFm %Ehlwﬁlgi R?dllélgg]li ﬁ%ﬁé@%@% Bpan

di . , - - .
B af G Yo R AT BRI PP GERAIE R sices
t geRGRoIRLE 0. 1SQM M Hi&lonsochol ate, 86 WO 2004/ 073614
PCT/ US2004/ 004077 sodi um deoxychol ate, sodi um

t aur od Enhsrcdrtatdished $ipdsemmifornmieton/ cebhmues casbeiapplied as
ur sodeoxychol ate, sodi um chenodeoxychgl at e,

! navdseh dicReRTRGRaNES OF JAPEE 1R roaHels el ar uptake is

sty o dio Rk 288 SRR baghar faes. 5
hydr ogenat ed soy lecithin, dinyristoyl |ecithin,
| ecithin, hydroxylated |ecithin,

| wtieaahAbipticheibaki ne, cardi ol i pin, sphingoi nyelin,
phosphati dyl choli ne, phosphatidyl ethanol am ne,
phos phdthiediompingds of s pivantidy cagibg carplpyed in

oL el 0, B SLRZRCL AT, 15, BROEPUeLlRl v

BGRB8 PR gl iviin

aRbyEfibA®r RS N oRARAVHIBRIARAlORY cytokines or modulating immune
response using assays generally known in the art, examples of which are
described herein. For example, candidate compounds may be combined with
an NsIDIE (or metabolite or analog therein) or a NsIDI and applied to
stimulated PBMCs. After a suitable time, the cells are examined for cytokine
secretion or production or other suitable immune response. The relative effects
of the combinations versus each other, and versus the single agents are
compared, and effective compounds and combinations are identified.

The combinations of the invention are also useful tools in elucidating

mechanistic information about the biological pathways involved in
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oxi dation of termnal OH group of, fatty al cohol
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succi nate, nono/di acetylated tartaric acid esters of

mono- and diglycerides, citric acid esters of nono-,
dindflaycmetides Sugh yoferphtibacho lesittertbe devélapmenaof dew 15

acyl |actylates, lactylic esters of fatty acids,
sembmatioas os gk pgity foriahibiting irttmrgrr@gzpawaused by

l act.ylate,  alginaie sa r | ene . ql | .al gi nate, .

e PRt Okhed Mistoatt ERUF I IR ARE oficPiyl Siotogical
a , ¢ S . s

FaSHSIAR cianehes doing BEUERRY Snctl of putvers
oaffytted byf mpatingadetls stigadatethto produce proinflammatory cytokines

undecyl enam deo- MEA- sul f osucci nate, hexadecyl .

t Wiithntlre onmaozads b theimventdey. Steh mathgds eamivelugde, analyzing
brom de, cetyl trinethyl ammni um brom de, dodecyl

o DS e 1813 0 FPTB SRR RREC ST RO th the

S ii e i | . .
Enppande il R bR AR IBIED KB postivg of pesative

( EohROM AN ERE hnd/bAHEW! sikkElE AbBSts and combinations, or analyzing
(N-Tauryl ,'"N, N-di net hyl gl ycine),” and ethoxyl ated

asbme stljgrahytabyht hytieite of fife adlcarchtasamizyaje. adtimity, nutrient

Si n%:k:ecit , 25 typical counterions are provided above.
| tptakes ansbprdiipagion: erlbjargianpananteenalifzed ¢an mclude gene

SRS L SRS S PSS9 R B s
SO LR, 60.OLIAAES 1, ot

aroi tnlatcding)) atd enerabgthe chiapBlindisbinding to proteins, e.g.
conbi nations according to the invention 30 may
i nsingdsl gels, generexpression peofilong.cOnae idantifinds sadloeempeynds

WO 2004/ 073614 PCT/ US2004/.0Q04077,. .The, exci.pi ents .
B8 BRLISEH 1 Heviv G PRACHE FOMESF VEHAA E TDEAROIGH Qavglop new anti-
pFrﬁTeﬁﬁ&ait&gaagéﬂﬁt.s such that the carrier forms a

clear, or op

escent, aqueous dispersion of the

NsI DI, the NsIDIE, or the NsIDI/NslD E conbi nation
sequestered w thin the |iposone. The relative anmount

of a s(ihecdoHoming vramplespret ilkstreteahs anyerftom. t Pleey are not
preparat{on &L,Iiposon&l or solid lipid

n A ept BednVeRioRINAYoW3Y4 s det er ni ned usi ng

known net hodol ogy. For exanple, |iposones may be
prepared by a variety of techniques, such as those

(RO Lo 67 piopMambiiey MtduhaSRpbRestie nCli ey
t echni @gapodrd diiisorPhrReEbsereassayeduioe tid supppesssteof IFNYy,
IL-1B, IL-2, IL-4, IL-5, and TNFaq, as described below.

IFNy

A 100 pL suspension of diluted human white blood cells contained
within each well of a polystyrene 384-well plate (NalgeNunc) was stimulated
to secrete IFNY by treatment with a final concentration of 10 ng/mL phorbol

12-myristate 13-acetate (Sigma, P-1585) and 750 ng/mL ionomycin (Sigma, I-
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10 formng lipids of the type detailed above di ssol ved
in a suitable organic solvent 1is evaporated in a

woeasmlsstio forma thin film which is then covRP€EUSI¥Y4/004077
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an aqueous nedium The lipid filmhydrates to form
MVs, typically with sizes between abo

rﬁﬁ&:bm ariguR @pn%@tt%m§ wi gar 555 GHEPOPRY HF@gf At the time
otiadeien. Ahs2dscll hoSh Minp i SRHERT IR HATRAEL
UREEAGE T Pt Pas BEAETEOIA hSAPARRNELb S0 AABiwhite

I catlons conpounds of the invention

Caphqhe peigayad 389 vadl prmel AalgdNuat oMaxisorbecdeded stihcan anti-
assays to determ ne whether other conbinations, or
SiFN stigelyt@Endagen,dMeTG4E)y Aflier a teo-bonbinrabpian; the plate

L;Qi@%ia:mig: ¢ &eﬁ&ﬁmﬁ%ﬁﬁ%ﬁ?ﬁ%ﬁﬁﬂé& Buflped g bBs)
é&rﬁ%ﬁ 025 MRl Bl BT, e MOl and,

: i : . e al
st 26 b iBRatihy S ih Aol AREFAS, AHLUI G was
ﬁ{)/lto;ﬁ& 18b&lHd (BRAGdd, WE70 IBPariEhbSeRidéshgyeaokitage (HRP) coupled to

ine secretion or production or other suitable
i seepeidiasPhaddingBhet t 041H)v eA Bérf thetdate ofast washed with 0.1%

conbi nati ons versus each other, and versus.th [ .

o Gsiven 29/BBS conB R BImIescr FER TS S AIIRH 4 © Sy Pli%nd tight
conbi nati ons are .identified ' i ons of

t ngl?sﬁve‘ﬂfe?%]ﬁeé\}l@nglagghu SIRlY S%% &a-o[g Iur?lﬁ{ge?ﬂll%{%'ldat i ng

nmechani stic informati on about the biol ogical pathways
i nvol ved in 88 WD 2004/ 073614 PCT/ US2004/ 004077

i nfl amypta on. Such information can lead to the

devel opnent of new conbi nations or si ngﬁllg gents for

i nhi bi tA he0 phfduapensionaf ddutedduman pihae pegutained
cyt.oki nes. t hods known i he. art t et-&r m-\n .

bivafeg cagh w’gﬁé{}m@@)gstélgqpeo&%gvgg Rlateo@ﬁaig?ﬁwgé)t\ﬁgs stimulated

pat hwa r t -
N e e S
CYhPkite st 3-Melidte (BRxe9 PRt 750 aginil évhomycinSi$egma, I-
met’hods can include, analyzing cellular constituents

t 0884 Rr Warinps essentations pf esdeishdampowtshwvats addadptithe time

g%ﬁgﬁﬂgg’t@;ﬁf nzégtgf hgéesnﬁ&?r? 0 ?nc?u%a 1%5 %g 3179C i %1 rh%%&i ﬁled

incubator, the plate was centrifuged and the supernatant transferred to a white
opaque polystyrene 384 well plate (NalgeNunc, Maxisorb) coated with an anti-
IL-2 antibody (PharMingen, #555051). After a two-hour incubation, the plate
was washed (Tecan PowerWasher 384) with PBS containing 0.1% Tween 20
and incubated for an additional one hour with another anti-IL-2 antibody that
was biotin labeled (Endogen, M600B) and HRP coupled to strepavidin
(PharMingen, #13047E). After the plate was washed with 0.1% Tween
20/PBS, an HRP-luminescent substrate was added to each well and light

intensity measured using a LJL Analyst plate luminometer.
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conbi nations, or analyzing 10 sone other netabolic
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upt ake, and proliferation. Cellular conponents
anal yzed can include gene transcripts, and protein

expr eSpNE®, PRoibald2eMigsfiee 9 3cacetatecbtidelatisndar d
bi ochem stry techni ques, radiol abeling the conmpounds

of t heThmvﬁmtS off tgsé cgmpounid Combinatiansiss Ty, segrgiion were
observj nds bi.ndi n pr ot ei ns,
PR Y e & blopd e lls {ppma dumat %q@y oot SerateSt Jith Fhorbol

grw gt'gge 13 ??ﬁc{gte a% 52‘%2 I—thﬁlﬁg]’[l %lféstﬂg {:13 38 19 fPé'nYBuffy coat

%&fe dmﬁéa qnsmfnqwdﬁqwm GhRoBRTOM 187288 Im% #stel bovine
[ustrate the invention. They are not 2 ‘meant to

| semntn ﬁl(hbccb Mt#ﬁﬂ40¥09ﬂby2W@Enlﬁﬂaﬂpﬂr@tﬂzmm éyriticorBRL,

proi nfl ammat ory cyt oki ne-suppressing act

dé}ﬁﬂdh% t22)) hod iSenilnaf thecdidutad whitesklagd &eirl% wapphaced in each
su f I EN:

TRED o 36 amedalen Dhugserasited i feindished cngpufion Ater
0 [
45 M 1 P Cor BB e,
VeRitS v Beb@i®do ed Shberse geniaﬁ‘ﬂ}t thsterasal toentvhive tdpagque
final concentr at ion of 10 ng/nmL phorbol 30

1pelytyirancal &4- Whﬂetaa(ﬁ‘éﬂg@ﬂgn@ MpxisggB)coated WBb angmix TNFa

FTHRSBOGAOYRUERn, #B65430) VAFiRSveotE g eigRsthgplate was

CRE R P O 00 T30,
aiJiBhldf fof Uné a&&&%har hothRitRbabten %%I&Eﬁitf—ll"fl\lfgﬁﬂltﬂjwy

the supernatant transferred to a white opaque

p@PhEMinges 35451&) dmchﬂRecamibib@ ecl}\latmcptawhixm gRlrdyMingen,
coated wth an anti - I FNy anti body

#kl WAE)E)TheApha& was th%L‘ﬁéQhedi %@uba'tﬂiho(h 1‘% %@eﬁn 0P Rgs An

Wgﬁ{}lﬁg rgquent %\%%I% ﬁé)t%wl t h“%gl R e hEHtf IB?Jn%ﬂy of
T

an a anot her anti-|FNy
anti body that was biotin | abel ed (Endogen, M/01B) and
hor ser adi sh peroxi dase (HRP) coupled to
TNFo, Lipopolysaccharide Stimulation

A 100 pl suspension of diluted human white blood cells contained
within each well of a polystyrene 384-well plate (NalgeNunc) was stimulated
to secrete TNFo. by treatment with a final concentration of 2 pg/mL
lipopolysaccharide (Sigma L-4130). Various concentrations of each test
compound were added at the time of stimulation. After 16-18 hours of
incubation at 37°C in a humidified incubator, the plate was centrifuged and the
supernatant transferred to a white opaque polystyrene 384 well plate
(NalgeNunc, Maxisorb) coated with an anti-TNFao, antibody (PharMingen,
#551220). After a two-hour incubation, the plate was washed (Tecan
PowerWasher 384) with PBS containing 0.1% Tween 20 and incubated for an
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10 strepavidin (PharM ngen, #13047E). After the plate
was washed with 0.1% Tween 20/ PBS, an HRP-|um nescent

waegrmi4e was added to each well and |ight iPCEOS004004077
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nmeasured using a LJL Analyst plate [um nonmeter. IL-2

15 A 100 L suspension of diluted human white bl ood
ceddisionahtwé heur withtahibthee aati-TWFb atibadyahatswys Biogin labeled
384-wel | plate (Nal geNunc) was stinulated to secrete

| LPlzarMmgm,aflfml Ihvend FERT corapled doseppaadingPhetMingen,
B kB MR Posn i Doy cabiegy, ab FIke-
¢ PRERBEGH QP 7R SR I0} eFRRHGATTAE 1SR Bledblitd

| Deiwpat 19D Aalyf pldte lémomhétef.i ed i ncubator, the
pl ate was centrifuged and the supernatant transferred

to a white opaque polystyrene 384 well plate
(Nal geNunc, Maxi sorb) coated with an anti- IL-2
aReretyiniphition ngen, #555051). After a two- hour

et bR R 72 B DO TSEAD i e
| !F&lﬁ’&@flﬁgfofrﬂﬁll%n- addi tional one hour wi th another

anti-1L-2 anti body that was biotin | abel ed (Endogen,

M600B) %gind [, anurpdted wedlsst treqtad iv@HlD/(aQ%’.hﬁftMamBWells)] x 100
#13047E). After the ﬁl ate was washed with 0.1% Tween
20heRSerage wRreatashivad el (aygbentreated wedlshisdbd arishmaie mean

w50 il b 30566 oS eEd i B ool el
1S 4 . - MV -

A e e e S

opnfdERdSesLt i on were assayed in white blood cells

from human huffy coat stinulated with phorbol
12-nyi state 13 2acetate as foll ows. Human white bl ood

C @ldainplen ara€igdtof eodndtis, uted 1: 50 in nmedi a
(RPM ; G bco BRL, #11875-085), 10% fetal bovine serum

(G bco S8Rk seinseu0c@aTningdispehied b INSIBIE eystromparierin
wrimethaTnntoids (RS B4 a3l saposiention,6F beageshiband 40 .
ST sy A T A AP LSRR Sagons e

Wicbhpotin@PdesdtitRdibaiel Maded platlatQe se4lB8 and stored at —20°C

until ready for use.

NsIDI Stocks

The stock solution containing cyclosporin A was made at a
concentration of 1.2 mg/ml in DMSO. The stock solution of tacrolimus was
made at a concentration of 0.04 mg/ml in DMSO.

NsIDIE Stocks

Stock solutions containing sertraline, fluoxetine, or fluvoxamine were
made at a concentration of 10 mg/ml in DMSO. The stock solution containing
maprotiline was made at a concentration of 10mg/ml in DMSO. The stock
solution containing triclosan was made at a concentration of 10mg/mL in

DMSO. The stock solution containing loratadine was made at a concentration
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10 plate was centrifuged and the supernat ant
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anti body (PharM ngen, #551220). After a two-hour
incubation, the plate was washed (Tecan Powerwasher
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HRRf4¢mm nescent substrate was added to each well, and
the light intensity of each well was neasured using a
pl at e Masicnphattewerprephifeal toi qomprih yilationsoff tee stock solutions of

Stinmulation A 100 gl suspension of diluted human white
bihe semnsmngs deparzhedeabovii tvipsicrplatesete sgpleg and stored af —

P tyrene 384-wel |l plate (Nal geNunc) was stinul at ed
tgdﬁﬂ‘?{té]tr@?‘m ¥WF-treatment with a final

o eohe AN AbIZa il biardd RORAKDAEENRY! Bk SATA L of

L-4130 ari ou rations each”t est

CEBIe volet VR fRoradRE dpedifit AtastdrPiatefto atdifutioat plate. cottdiaing 100
16-18 hours of incubation at 37C in a hum dified .

i pEuifanedia (RE&IGibeo WRL,GEHS75+QRfod | @hdfetdldovine serum (Gibeo

AT, 05 s BSOS B A7)
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C o SBF P At R oM e, AR SR op R vy then
PRues Vg5 [884)iqhbt RarkRBSr&®@ Y @efima a@sa}f?f&/&e higPhadBeen
incubated for an 91 WO 2004/ 073614 PCI/US2004/ 004077
apsh-filled atittoheuhiwell RIPMI mediahemtainirig thkRpprepridte sdmulant to
that was biotin | abel ed Phar M ngen, #554511% and HRP
cactpratel IEN Y -&Palli-3i or TNAarsocrajion (sea Ezample | aAfupeq).

the plate was washed with 0. 1% Tween 20/ PBS, an HRP-

| um nescent substrate was added to each well and |ight
intensity neasured 5 using a LJL Analyst plate

| um nonmeter. Percent |nhibition The percent inhibition
(%) for each well was cal culated using the follow ng
formula: 10 %9 = [(avg. untreated wells - treated
well)/(avg. untreated wells)] x 100
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The average untreated well value (avg, untreated

wells) is the arithnmetic nmean of 40 wells fromthe
weamme/ozwsay plate treated with vehicle al one. MNeDEB100€004077

i nhibition values result fromlocal variations in

treated wells as conpared to untreated wells. 15

ERaamipte 3; THeaDamdination bf Cychexpotine Stk Sertraline Reduces

containing NsIDlL and an NsID E were nmade in
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concenirhalb Qs Af tﬁ{%@!y@hme@n PAEQRowhh FhBIeks. 3Phe effects of the

sol ution containing triclosan was nmade at a

10 cegarhloatiaad infcohibipatidn are shoMB(rs Jéreestinhibison of o
contai ning | oratadi ne was made at a concentration 92
s czoida. 073614 PCT/ US2004/ 004077 of 10 nmg/m in DVSO

et hopr B8 AR %}?'&ggﬁﬁ?gstt@ét?@ntgsﬁg%ﬁ%f) e Bio Saripe
| Hlaa%@l%mﬁbﬁ&g@ r‘&iu%pﬂ %C&%%‘Jﬂlcaﬂcérﬁpﬁ{cﬁﬁlm MRS The

conce Pion o Mast er
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sol utions of the conpounds descri bed above. Master
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use. The final single agent plates were generated by
t EXAIOPROTING Y- 1 L of

Table 6 % Inhibition IL-2 PBMC PI

Cyclosporine A (pM)

0| 0.008 | 0.016 | 0.031 | 0.062 | 0.125 | 0.25 0.5 1.0
0] -04 00| -1.7| 186} 444 | 685) 751 | 80.6| 83.5
0.25 2.3 1.7 34| 17.5] 464 668 | 77.9| 81.1| 832
0.5 -2.9 0.6 13.1| 222 | 485| 714 | 795| 82.6| 84.2
3.2 -0.5 83| 274 501 | 72.6| 798| 832 859

2] 08 9.0 64| 285| 644 | 79.1| 838 | 87.0| 874
4 3.0 11.0| 251 | 568 | 81.6| 883 | 8.8 91.0] 92.2
8] 20.8 349 | 557 854| 924 | 945 952 | 955| 954

Sertraline (pM)
juny

16§ 709 81.6 1 90.7| 93.6| 948 | 957| 96.0| 963 | 964

321 863 90.1| 89.2| 9221 90.1| 957 ] 962 9581 915
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stock solution fromthe specific nmaster plate to a
dilution plate containing 100 10 L of nedia (RPM;

wORiwa07BRL., #11875-085), 10% fetal bovi ne serureT/G51900004077
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BRL, #25140-097), 2% Penicillin/Streptomycin (G bco

BRL, #15140-122)) wusing the Packard Mni-Trak liquid

hErdihgple 4Tfhe Combinatioplof Gy dlesporimnA andkSertxnline Reduces
| iquot transferred to the final assay plate, which

hBENY Sepretels Vitided with 50L/wel | RPM  nedi a

tai pi t he,. i at L t, | vat
enye P socai o8B Ry Rdby EYI SR o RectB R frer
Rl 0 S000AGHT VBOBRAL AL i o
RestyégscordenBaiiens of btlosporitiet A psdrtralins emidedyichosposisie A in
nmeasured by ELI SA as descri bed above after

stombimatioorwish sertishioe vods compared $0 gortralswalle stimalated without

i on cin. The effect 5 of yaryj,ng concentrations of
5T 8o oK seuilieal Thecieamlis af HBRREI{TGRL G shownin Table

ser . . .

o3} B PO\ Y SR REREIE R 6 SRR 0 Rl
1§e1‘aéﬁt Shtlifon 3f APRY AeBredidf. | Ononycin, but did not

receive cyclosporine A or sertraline. The results of

t hi s efherdatresitovatlatsindia preselibidsaypeyclvsposinfees trgaximally
the 10 agents_ alone and _in comnbi nation e E/onf(ﬂ aa .
pértibits TN perducandry 93.5% atseapcenirgiionsiplel i o [he addition of

d trate that, in.the.present a . rine

O RSB Ao e RS ASR A Bl AR A bty
c : : : [ i e %

R B A B

f efhibhnsanme inhibition to 0.031 M a 32-fold

reduction in the concentration of cyclosporine A

Table 6 % Inhibition IL-2 PBMC PI  Cycl osporine A (M
0-6-0080-016—0031+0-0620125025-0-51-6—6—-0+4
o[0 -1.7 18.6 44 ABETE Finpitigon iRy EBMEBE 5 5 o 7
3[4 17.5 46.4 66.8 77.9 Bllodpo¥ineA @M -2.9 0.6 13.1
2.2 48.5 71.4 79 .5 82 6 84. 2
0| 0.0077 | 0.015 | 0.031 | 0.062 | 0.12 | 0.25 0.5 1.0
o] -63 44 129] 201 ] 470] 765 93.1] 9531 95.5
2 025| 0.0 56| 86| 186]| 418| 781] 932 953 954
€ 05] 00| -105] 76| 223 492 805] 940] 956 95.8
Y 1] 45 57| 11.4] 229 474 823 93.9| 954 957
= 2 77 109 186| 340] 61.6| 894 950] 96.0| 957
£ 4] 260 2900 335[ 463| 714 912 957 | 96.7] 96.8
% sl 501 | 542 60.6| 695| 834 942 96.7] 97.0| 97.1
16| 78.2 82.8| 809 852} 919| 960} 973 | 97.6| 96.6
321 92.2 940 93.1| 9531 967 967 979 | 97.8| 958
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13.2-0.58.327.450.172.6 79.8 83.285.9 2 -0.8
9.0 6.4 28.564.4 79.1 83.8 87.0 87.4 4 3.0 11.0 25.1

wG2008/08b16 88.3 89.8 91.0 92.2 8 20.8 34.9 55PFT1/852044/004077
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92.4 94.5 95.2 95.5 95.4 16 70.9 81.6 90.7 93.6 94.8
95.7 96.0 96.3 96.4 32 86.3 90.1 89.2 92.2 90.1 95.7
oExamgde §: dhesConbingtion @f CyriesprrbeTAuspd Sargolios Reduces

| e 4. The, Copbi nati on of Cycl osporine A and
E@ﬁﬁ%&eﬁ’éﬁt%%@y" | FNy Secretion in vitro | FNy

secret| was measured by ELI.S esclib ove

af t er lrgﬁql G 3FLERYH RS F]ﬁe%ﬂﬁlao]@fAEgS‘gﬁsi @%egefgbove after

13- ' cln.. ff . in

o AR Ry R PR Ml 0 15 A Blte fld jamoliRiothShe effect of
CygtydsdesnhdtatrAtibis 6PEFRIB drife M §ditiaBhé, rald d\R1¥@drine A in
conpared to control wells sti nuil at ed wit hout

cyambspdonneitih sertradieetwas ¢carepartti¢o ceswol welds§ stimiudated without
experinment are shown in_Tabl g}ﬁﬁ?, bel ow, The eff(fc

ofithereoyeiRsmOEing 1A A Serffaling. dosBeshlis 23R SRPWNIAKAD &8 below.
i nhibiti | F ion. 10 The d h

PR5Eecl YR 2t lorlFANA RSSRLARon AR FGufRL et

aﬂﬁiﬁﬁﬁé dafglgﬁﬁ%?&rs%gfé?itohon by 95.5% at concentrations of

ron 0 8 gM sertraline denonstrates a
dose smaeidach §idveeiatWintthe ?Y@éeﬁﬁ@%yﬁ@yo%sp@?ﬁfe'/x maximally
doubling the inhibition of IFNy by 0.062 gM
cidlibsp TN Hreprhduction biyrigt. B% at%oncattrdtidnsaf. 1 151 TRhe eddition of
% Inhibition | FNy PBMC Pl Cycl osporine A (M 0 0,0077
0800¥ sortodinepdasonsiraies dow fpasing, affecy with GydospormedA,

20.1 47.0 76,5.93.1 95.3 95.5 0. 0.0 5.6 8,6 18,6
29obings thegghibiten 9f T35 e by G0 4 erflgsporinosd, mwaghing 85.4%

80.5b84.0 95.6 95.8 1 4.5 5.7 11.4 22.9 47.4 82.3
oHIEbRON, 95°7 2" 7:7710.9 18.6 34.0 61.6 89.4 95,0
96.0 95.7
Table 8 % Inhibition TNFo, PBMC PI
Cyclosporine A (pM)
0] 0.0077 | 0.015 | 0.031] 0.062 | 0.12] 025] 05| 1.0
o] -1.8| 100 11.2]| 384 | 618 82.0| 92.6| 94.0]| 942
S 025| -1.8| 10.6| 140 320| 605| 8L.1| 92.7| 941| 933
el 5| -64 40| 237| 389] 700| 87.5| 93.1| 946] 95.0
@ 1| 04| 132 227| 409| 639| 88.7| 923]| 953 | 954
= 2| 06| 225 33.1| 551 720 913 950| 957 955
g 4| 235 378| 468| 620 84.6| 94.6| 959 964 | 96.9
@ 8| 59.1| 708| 735| 854 935| 965| 97.0| 973 | 97.1
16| 73.8| 934| 924 | 957 974| 97.6| 982 950| 977
32| 960 702 974 981 980 980 975| 97.9| 745
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4 26.0 29.0 33.5 46.3 71.4 91.2 95.7 96.7 96.8 8 50.1
54.2 60.6 69.5 83.4 94.2 96.7 97.0 97.1 16 78.2 82.8

wW@e009/081£ 91.9 96.0 97.3 97.6 96.6 32 92. 2 9HCOUSBNL004077
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95.3 96.7 96.7 97.9 97.8 95.8 95 WD 2004/ 073614
PCT/ US2004/ 004077 Exanple 5: The Conbi nati on of
d}alamnlelﬁ AheACambisation alf (Cyelgurdes A AN I8smtate Baduces
ro TNFa secretion was neasured by ELISA as
2 PHIGURBIVSEPt er  stinmul ation with phor bol

12 Wriftz%egﬁ Oﬁ]t"’\‘&g %ﬁgﬂgab &agdegg}%e%lf 1Rk aBler

5 varying Spor I ne

S gt BitonswitR pHof 19SRYH kA 13 IddcGETRhd RioRty it | |The effect of
sertraline was conpared to control wells stinulated

wizattying comicnbetiony of opqlospormeM pfluseetinegbhind eycrﬁlsporme Ain
results are shown in Table 8, bel ow The ef fects of

t prembiEkios with Akioxgdng wag saBIpaEed reanteol sydlarstiagulated without

percent .inhibitjion.of TNFa igcret 10 The.dat
S

wawrtwgiosmﬁnfﬁeobﬂggémn% res é|°££1b18 F%n%ﬂmen? are shown
II
THTARE 9] beldW0! Thb AL AREAUEN Aodantlin'chrtbination arc

d@ﬁ‘@ﬂﬁbﬁ?Eﬁ%nﬂnﬂﬂ&ﬁoﬁﬂfﬂﬂ@s&fr&ﬁ@ﬁ with cycl osporine
A, doubling the inhibition of TNFa by 0.031 gM

cycl ospbeidata dgmorsicite tpt 8B, thewmreseni bssaiyothat Thebddaligonof 21
ition TNFa PBMC.PI | o ri ttMO 7
E)igluexetsae 1 erEpbpation w1§58@6§ Myctpsp§lleefe rgnhli EL 2

Y T -
gr&lggd§10%§1946950 1-0.4 13.2 22.7 40.9 63.9

7 92.3 95.3 95.4 2 -0.6 22.5 33.1 55.1 72.0 91.3

95.0 95.7 95.5 4 23.5 37.8 46.8 62.0 84.6 94.6 95.9
4 96,9 859 1 70 8 73.5 85 4 93 5 96,5 97 0 97 3

9
9.1 16 73.8 93. Xablk 91 Yonhibitjorylley PBMEPP 95 0 97.7
Cyclosporine A (pM)

0 { 0.0077 | 0.015 | 0.031 | 0.062 [ 0.12 | 0.25 0.5 1.0
0] -0.8 771 202 485 724 912} 947 | 952 | 100.3
0.65 0.8 1271 158 | 4731 751 | 86.7| 929 | 94.6 | 98.4
1.3 -2.1 112 223 495{ 731 | 7871 93.0} 93.1} 91.6
2.6 0.6 88| 283 | 472 | 713 | ‘847 915 93.1 ] 922

521 -0.2 112 | 255| 552 | 77.1| 82.6| 89.1]| 91.0| 92.6

10] 16.1 243 455| 665 912| 913 | 936 | 924 | 894

Fluoxetine (nM)

21 ] 474 634 | 747 | 91.7] 988 968 | 94.0| 93.5] 1063

42| 903 942 | 91.71105.2 | 109.8 | 109.3 | 102.0 | 107.0 | 106.0

8411034 109.6 | 110.0 | 109.7 [ 110.8 | 104.4 | 103.9 | 108.1 | 105.2
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32 96.0 70.2 97.4 98.1 98.0 98.0 97.5 97.9 74.5 15 96
WD 2004/ 073614 PCT/ US2004/ 004077 Exanple 6: The

w@eotbionst4 on of Cycl osporine A and Fl uoxeti ne ReET/USHS4/004077
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IL-2 Secretion in vitro IL-2 secretion was neasured by
ELI SA as descri bed above after stinulation wth

e 7:2FRY CoihBinatiba- GICEA @lotinmnsland FuayoxamindReduces
effect of 5 varying concentrations of cyclosporine A,
LD Setretion andifiwycl ospori ne A in conbi nation vvi th

Cm't” odL-2 srarRGen S8 FORBEHE ALSSASRSREHPHL bt er
%ﬂ{*}l&g{ﬁ%ﬂﬂ Izogﬁépg 'nﬁgﬁns 2t8"18._ 3028 anﬂrio%@fﬁ §1n9'The effect of

agents al one an

S eg?hg aoh et RiRonsITM oRtREFIGekarhiHel bhd taRolfnuk in 2

ion. 10 The data demonhstrate that, in the
Roagsniti@s sath flivataniine veddionimared to gantrod Wellpstemited
in conmbination with 0.062 M cycl gsporine A | nhibits
Ivitloutsdthes ticoplimis 98 ﬂgw(pxa;mn@n hEfe ESFE § of thig ggperiment are

kv o SbianOopeiish Toe SHegner e &l hERE AR Ropypigation
A R LA i@ﬁé%fﬂ’?"‘gf?%z 3388 5° 0,65 0.8 12.7

15. 8 4ihSddta-shodR- tKat9ﬁl &e%ﬂe@n@ &séhylt@reﬁmﬁs hiaﬁnﬁﬂy&’nhibits
49.5 73.1 78.7 93.0 93.1 91.6 2.6 0.6 8.8

L-3 préductiodilbp 8’9% 4t opcentrBians-of. (203 pM. Zﬂae @dslslo.p 510 M
77.1 82.6 89.1 91.0 92, 6 1016%24345;}665& hi
dluggmige gizmpl@@aws axlosg pparipg eifeqywihgyclpspgiige g rgaching

egrbRien S6RLF Wil Y0 MBS0 100 7 110 6

104.4 103.9 108.1 105.2 15 97

Table 10 % Inhibition IL-2 PBMC PI

Tacrolimus (pM)

0 | 0.0004 | 0.0008 | 0.0016 | 0.0031 | 0.0062 | 0.013 | 0.025 | 0.05

0o |-67] 073 4.4 8.1 19 44 60 76 87

% 0.16 | 1.1 2 -1.1 13 17 39 63 79 86
< [031]36 | 27 7.8 12 26 48 64 80 91
g |o0.62] 46 1.7 7.4 8.8 17 43 62 80 90
é 1.2 | -14 | -098 5.4 12 | 23 48 70 78 90
S 25 | 2 7.9 2.9 7.1 30 55 68 83 91
= 5 | 36| 46 8 15 33 53 76 88 | 94
10 | 8.1 14 10 25 48 70 85 92 97

20 | 22 31 43 54 75 92 98 103 | 106
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WO 2004/ 073614 PCT/ US2004/ 004077 Exanple 7: The
Conbi nati on of Tacrolinus and Fl uvoxam ne Reduces

WO R602/0Bse4 etion in vitro | L-2 secreti on was neRCSTIUSZ0HY04077

ELI SA as descri bed above after stimulation with

phorbol 12-nyristate 13-acetate and iononycin. The

i fanpled§: The GumbhmtinnepOyclasporinedt anddk ataxeting Reduces
fl uvoxam ne, and tacrolinus in combination with

flLu? Sranétien wagittorpared to control wells stinulated

of 1 nilL-Sspaetinh Afesgpestisbln ELISRE ARSI BpBir ke
1fnﬁﬁ£ﬁo19fsv1 H;@:&@SP 2- rﬁi/ﬁﬁ&teai@daée@at%%'fﬁ' iBAGISRin, aTl?e effect of

own  as ion of IL-2 secretio 10

%&ﬁn@%\f{éeﬁtﬁ*ﬁlonsl ot dy@os@bﬁﬁem passestine; and Otrclmsporlne A in
maxi mally inhibits [I'L-2 production by 87% at

comdEnatien wothsparbx QNS was mmphaedat@onqntmi vesflsisgimpated without
fl uvoxam ne denpnstr.ate rﬁﬁpﬁ Xg)ﬁe.ffe t Wt h
@Y@l%@ﬁ@ﬂ?ﬁ’eoﬁpaﬁoé@@ﬁ?ﬂj #S RIS SXpRTIgRenf proshgwp in

?5%3% b @HE) TE Bese6 2t 81?%8%%&%.5"8’8?@58386%%?5%@ shown

chtQ%ﬁlb@u&rr’ofﬁ; 6sebrddiophs -4.4 8.1 19 44 60 76 87
191713 17 39 63 79 86 0.31 3.6 2.7 7.8 12

26 48 Bée 88ta%howOthad, id thhe fregert. abs@y, & ytlospariee Agnhdigits IL-2
1.2 -1.4 0085 4 12 23 48 70 78 90 2 5 .2 0829
mmdadl@sbswwgii cogeqnigitigns of 118V zadditign 8.9 yM

SEro AT B OV 9B R B e eaching
E"}@oxe h@%@ﬁiﬁ?@g@kﬁﬂf 6.982 v ©YElRpeSAL Be A and

Table 11 % Inhibition IL-2 PBMC PI

Cyclosporine A (pM)

0| 0.0077 | 0.015 | 0.031 | 0.062 | 0.12 | 0.25 0.5 1.0

0 1.0 -1.7] 297 439 | 684 | 862 983| 968 | 97.7

0.56 24 50| 234| 476 69.1| 851] 91.5] 979 | 102.7

1.1 -0.3 27| 304 399 | 71.8| 89.5| 952 | 9791 97.7

2.2 4.8 105] 268 42.7| 69.6 | 85| 9541 92.1 ]| 1004

4.4 1.9 312 | 40.7| 57.6| 832 | 944 | 952 | 940 974

891 21.6 3871 61.3| 74.1 ] 90.7| 919 925| 959 | 922

Paroxetine (uM)

18] 54.2 71.0 | 81.2| 882 | 90.6| 934 | 964 | 98.1 | 107.0

36 | 835 80.8| 943 102.5| 100.5]| 99.5| 99.1 [ 104.3 | 100.7

72| 95.7 983 | 98.9| 99.9| 955| 97.8| 97.9] 1058 | 104.3
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IL-2 Secretion in vitro IL-2 secretion was neasured by
ELI SA as descri bed above after stinulation with

w@banlrde142- nyri state 13-acetate and i onomyci nPCT82004/004077

10

effect of 5 varying concentrations of cyclosporine A,

par oxetine, and cycl osporine A in conbination with
p&xaxeple e Theescambinateah obeydaspainedl ard paraxetinededuces IL-
wi,t hout, cycl osporine A or paroxetine. The results of

t RiSSCEStim MW are shown in Table 11, bel ow. The

ef f ect . I ' ' ' .

honn 152 SsertPoR e AOEL A SO BT R Nieefer
datimudon Wit iphokbolt I RARERSY 3ar8hie afd IR ThNTHR effect of
inhibits IL-2° production by 97.7% at concentrations
ofvadyihg caineenadtions ofi coéloSp&@ind AppamzetinecambopistpoainesA in

a dose spari nﬁ effect wwth cycl osporine A reachi n% X
ocompnaiipnGwith pareteting-wasgamhpaed 42 crngkweEpstimwéatad without

S8 obin i AaP 18 B Sras USSR B8 Ay
R Bl 8 188 600 SRRl Rty

3%5%chkthﬁﬁbiﬁoﬁ%fZLQZs@cr@ﬁoﬂ. 2.2 4.8 10.5 26.8 42.7
69. 88.5 95.4 92.1 100.4 4.4 1.9 31.2 40.7 57.6 83.2

94.4 95.2 94.0 97.4 8.9 21.6 38.7 61.3 74.1 90.7 91.9

925959922 96~ 18542 710810 88,2 006 034
96.4 98.1 107.0 36table B 36 Iahibipioy T3, PEMERI & o9’ 5
99.[T 104.3 100.7 72 95. Tcifosporite (2 9 95.5 07. 8
97.19 105.8 104.3 15 99 \W) 2004/ 073614

PCT/ Us20p4sad407 P | 6007 B0 | 9031 ¢ Q62 a1013 425 | 05| 1.0

cydl osporiné JA dnd| paildxietidie| réHUces8hLl- 8B.2slecHBet | o¥6.8 | 97.7

i n|viEtro| blseq sacreti o wak.reasdlé ed oy |EIRSIA a8.5 | 97.9 | 102.7

descii bed ahqveoat er 2.5 1304 at 3o, |W7LB [pheorsbiol95.2 | 979 | 97.7

12-\mgri sfabe |I34acet afoss pngb.d bneny ¢ Bo.c Thesef [ exsta pfoa.1 | 1004

4.4 1.9 312 40.7| 57.6| 832 | 944 | 9521 94.0| 974

89 21.6 387 61.3| 741 90.7| 919 | 925 9591 922

Paroxet

18] 54.2 71.0| 812 882 | 90.6| 934 | 964 | 98.1 | 107.0

36 ] 835 89.8 | 943 102.5]100.5| 99.5| 99.1 | 104.3 | 100.7

721 95.7 9831 989 | 999 | 955 978 | 97.91 1058 | 104.3
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5 varying concentrations of cyclosporine A,
par oxetine, and cyclosporine A in conbination with

w@areneteise was conpared to control wells sti nPCHUSZN04/004077

w t hout

cycl osporine A or
this experinent are shown in

par oxeti ne.

The results of
Tabl e 12, bel ow. The

eEkanipde 00: The Goabisaiddw o€ Cyrtbspormendiaat Mupaitidine

shown

as percent

i nhi bition of

TRieucaspllon| Sacrption ém viro 2 PBVC Pl

0 0.00 7 0. 015.
-1.7 2

S&gl'

0.031 0.062
0gV e B§aPg

235utfc]) i Bt 150G 3985ttt heiyiif, e

I L-2 secretion.

10
Cycl osporine A (M

4 Dy 1154 3 dosorbed oy ater

5 68f 6argﬁlg5¢&§>eﬂtr8ﬁoﬂs éf)@yc’}os rthelA Smdpradilfe, 4nd 4. Bn@dnation of
94. 4 21.6 38.7 61.3 74.1 90.7 91.9
9ﬁ1a5r<9:ﬂlr& arl eycla@wmezA Tere cemparaBiopca@rad vedlss ﬂ&w wells
98.1 107.0 3.5 89.8 94.3 102.5 100.5 99.5 99. 1
Toirastimblated withaHhorbel 2mgisissaiad Jcacsérts aud lgnamyain, but did
105, 8 1104 3 4100 .0 ,2004/ 07%§?h4 PCT/ US2004/ 004077
EQ%%F%VT(WCLH‘?BO%BM Aatesh’ Q/cl osporine A and
Mapr ot irhb R&sulRRAYRR Sxdpbrifneaf GO I THBIENS. |"Phezeffects of the
secretion was neasured by ELI SA as descri bed above
10 ahgeits akinermaddhicombindtionp bier sholwril2s Wben;ttlahfbltlon of IL-2
13-acetate and i onomycin. The effects 5 of vary
c sPraeien. airh@srq:sre@mltw@rmwagefbfmm P BRENLE ﬁémwtewﬂh
rot|I n cl osporine A were
CBV:EE@:@ ‘?8612%%% I%FWQ ft‘ita %\YRB?W sp wer e
stinmulated with phorbol 12-nyristate 13-acetate and
i onomycin, but did not receive cyclosporine A or
maprotiline. The resul tIapRfi3t B, InigkiEesi ment are shown
I'n Tabl e I3. The effect gypPbsforfae Alfivggent s al one and
.G85 [SEPTEA Po.018T FM26' THO.BXTTOB. R 1 To.2 | o0.41
A ool B 52 | 1151 1 34.60 ] 63.75 | 77.15 | 8L65
ST o. . -16.60 | -11.45 | 338 | 3540 | 63.50 | 77.50 | 81.95
S 0.50 -13.60 | -11.69 | -13.59 -0.68 342 41.85 74.55 75.35 81.10
g 1.00 -12.50 | -10.55 | -11.86 -3.55 14.10 4455 75.50 76.40 81.35
= 2.00 -11.75 | -12.52 -6.86 5.82 20.83 59.30 76.45 77.70 80.00
§ 4.00 2.26 12.16 8.33 12.76 44,55 69.35 74.90 79.85 81.80
% 8.00 42.00 | 43.50 | 46.70 53.50 | 69.95 77.75 84.30 84.85 86.15
= 16.00 68.00 71.10 78.05 79.25 84.65 81.80 84.30 87.20 86.85
32.00 77.90 | 81.60 83.25 81.65 85.00 85.95 84.65 86.75 86.15
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white blood cells taken fromtwo different donors.
Table 13 % Inhibition Cclos orine A M 0.00 0.0032

WO200043604 013 0. 026 0.052 0.10 0.21 0.41 0. OOPEC/BSBD4/004077

-12.75 -13.52 -8.52 11.51 34.60 63.75 77.15 81. 65
0.25 -11:33 -17.35 -16.60 -11.45 3.38 35.40 63. 50

7 Exaomple. 15 Tle €omhida6ion-dfiICgdos@i6e A and Mapsatiline
41.85 74.55 75,35 81.10 1.00 -12.50 -10.55 -11.86

- Reghyces TJl\i)FmSessetm Hovitep 40 81.35 2.00 -11.75

-12.52 82 20.83 59.3 77.70 8
256 1ANRS Sectsian Vs manisey 55 134. 4 durtdiscgrboy, Tollowing

o il R R o it i g Rigps of

5 SEyBIbsg@nﬁéA %’anQtlHﬂe %d&%ﬁ%&%ﬁn&& 8l cObbifatidn With 95
84.65 86. 75 86. 15 15 101 4/ 073614 _
POTASEL0d MeB 40Tpar &k tmpdmrdl el Ehgirdlatddhaithont oyclosporine A
Cycl ospor.j.ne A and Maprotjline s_TNFq¢
s@émnreﬁimﬁ ¥he resutigpge shewaen di %3%? meAs @?@atswgi the agents
l’alpl) or@’ d o Cl’r)lln gn %ﬁeoélheq\pfé g§ lp%%’cmeﬁgﬁnﬁlﬂgnﬁ O%tfﬁﬁa V\@cretlon
C OHek8 Yés%‘lt‘s %P@ tHf a\@r St §carfRRI Rit 'VJll'tH‘ &hi®Mlood cells
cycl osporine Ain co natlon with naprotiline was
10 cajmnedifﬂomnwﬂbﬁbrswel ' s stinmulated without
cycl osporine A or maprotiline. The results are shown
in Tabl e 14. The effects of the agents alone and in
ac nao Iy I+ o~y A TN
sect et I on- Thncn r ncnqu%l;r%l‘ L /I‘Iﬂhﬂ?ﬁ rna age f
exper nts carried out (Wctohpmetz’e(;m[bod ceI ls 10
obtain 1gto0® || Nlpi1BI t]i @5 G o050 | 0.99
4 T 30501 92,80 §.8 2 94.60 | 95.75
g" 038 19235 (48545 | 95.70 | 97.25
=5 7';7;9‘0‘ 793.95 | 97.90 | 96.60 | 96.15
o 80.30 91.95 97.45 95.90 95.95
= 85.60 94,00 94.75 97.40 95.95
e 83.20 94.75 96.10 95.10 95.60
& 87.85 94.70 95.75 97.10 96.50
= 90.80 | 96.10 96.40 97.00 97.55
97.15 94.85 96.45 97.70 97.95
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2004/ 073614 PCT/ US2004/ 004077 Exanple 13: The
Conbi nation of Cyclosporine A and Tricl osan Reduces

TRxandjserist iire CombihationNfaC pdosmining Avand Mrédosssl Reduces
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IL-2 Secretion in vitro IL-2 secretion was neasured by
ELI SA as descri bed above after stinulation with

w@banlrde142- nyri state 13-acetate and i onomyci nPCT82004/004077
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effects 5 of varying concentrations of cycl osporine

A, loratadine, and a conbi nation of |oratadine and
c¥xiaogderldndhe GendinatiparofCydosponineoA awd Lorafédine Reduces
wells were stinulated with phorbol 12-nyristate
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2004/ 073614 PCT/ US2004/ 004077 Exanple 15: The
coiB Fon of Cycl osporine A and Loratadi ne Reduces
TNFa Secretion in vitro TNFa secretion was neasured by
ELI SA as descri bed above after stinulation with

| | popol ysacchari de. Therid BCt% Ghhiviioyi Ng

17 -20.0 -16.1 2.8 22.8 70.6 | 84.6 | 88.6 | 92.9 | 93.6

cpncentrations of Cyclosporine A (pM)
0 0.0077 0.015 | 0.031 | 0.062 | 0.12 | 0.25 | 0.5 | 0.99
0 -20.0 -8.2 -1.7 13.3 46.1 77.9 | 86.6 | 93.1 | 92.8
0.53 § -20.0 -12.1 -15.5 8.8 51.9 81.8 | 88.3 | 91.5 | 92.9
%: 1.1 -17.8 -18.3 -20.0 7.2 50.2 81.2 | 789 | 923 | 93.6 |
e | 21 -16.7 -12.7 -8.4 0.8 38.5 80.6 | 83.7 | 89.8 | 93.2
5 4.3 -20.0 -20.0 -8.4 9.9 52.6 794 | 87.8 | 91.1 | 91.8
*2 8.5 | -20.0 -114 -7.3 4.5 584 | 82.5 | 87.0 | 90.5 | 93.3
3

34 -19.1 -6.0 10.0 40.5 763 | 86.7 | 91.2 | 93.8 | 95.2

68 -4.3 7.5 22.3 70.1 87.8 | 924 ] 950 | 954 | 95.9
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5 cycl osporine A, |oratadine, and cyclosporine Ain
conbi nation with | oratadi ne was conpared to control

wowrl®7®i4 mul at ed wi t hout cycl osporine A or | oPEL/E8I00€004077
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The results of this experinment are shown in Table 18
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WO 2004/ 073614 PCT/ US2004/ 004077 Exanple 18: The

Conbi nation of Cycl osporine A and Chl or promazi ne
wRe@oen14 L- 2 Secretion in vitro I L-2 secreti oPCTES2004/004077

nmeasured by ELI SA as descri bed above after

stinmulation with phorbol 12-nyristate 13-acetate and

iBxampld h7: Chmhihation of CGyadéspaning Andhosatiding Bgduges

Qﬂﬁbos orine A ¢hlorpromazine, and a conbi nati on of
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e)lgglering t. Table 21 % Inhibition Cclos orine A (M
0ot4897%. 015 0.031 0.062 0.12 0.25 0.5 0.99 0 -14.1
-11.7 0.35 28.8 55.6 74.0 78.6 80.1 82.3 0.6 -13.3

-11.1 -4.7 33.6 54.8 67.2 78.7 84.9 84.2 1.2 -18.7

-110.8 4.6 28.0 57.8 73.4 78T#b18209 83.2 2.5 -12.7

14.8 -8.7 25.0 55.6 /6. CYRAILOSPORINBGM) 5.0 -13.7

5.9 B. 7 36. 1 §8.¢lood9-[%.6039 3 offo77 | 8918] 093P | 0062 (9032 | 0.25
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stimulation with |ipopol ysaccharide. The effect of
varyi ng concentrations of 5 cyclosporine A,

wa@ koapsosrazi ne, and cycl osporine A in conbi naPCDOIS2W04/004077
chl or promazi ne was conpared to control wells
stimul ated w thout cyclosporine A or chlorpromazine.
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bel ow. The effects of the agents alone and in
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O 40.0 80.7 86.9 89.4 944 '| 94.8 94.8 95.3 94.7 94.3
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departing fromthe scope and spirit of the invention.
Al t hough the invention has been described in

w@ormmtision Wi th speci fic desired enbodi nent s, PCT/US2004/004077
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should be understood that the invention as cl ained
shoul d not be unduly limted to such specific
eEraiple22s Thenderthinxtén 08 € yvbeploried Acnsd bopehemide
described 20 nodes for carrying out the invention that
aRedubes Bud Pesretiondnsfivl ed in the fields of
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( NpleBirE)de and eyobosposing b tvere getipare dafoecagirfofl ivesillsntThase wells
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coerpelden.i dhe sesulisafithis expramenh aksibg avREEE-Afi axpergents carried

Copseforbile BT poRin®y FaB i gonPty e, wher ei n

said NsIDIEis a selective serotonin reuptake
inhibitor (SSRI), a tricyclic antidepressant (TCA), a

henoxy phenol, an ant ifapgi2®&MepahiBitieenot hi azi ne, or

a mu opi ol d receptor ageRtiglporife AIMANCONPOSI TT 0N Of
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the group consisting of maprotiline, nortriptyline,
protriptyline, desipramne, amtriptyline, anbxapine,

W@ b@wiopeadmi ne, dot hi epi n, doxepi n, desi pram nePCI/LS2004004077
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| of epram ne, m anserin, oxaprotiline, octriptyline,
alisiantple B p el Gembinatide of Gyedssporire Afaml Biopefamide
wherei n sai d phenoxy phenol is triclosan. 10. The
cBeduees THWF v Bectetiom i@, vitaer ei n sai d anti histamine is
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Other Embodiments

Various modifications and variations of the described method and
system of the invention will be apparent to those skilled in the art without
departing from the scope and spirit of the invention. Although the invention
has been described in connection with specific desired embodiments, it should
be understood that the invention as claimed should not be unduly limited to
such specific embodiments. Indeed, various modifications of the described
modes for carrying out the invention that are obvious to those skilled in the
fields of medicine, immunology, pharmacology, endocrinology, or related
fields are intended to be within the scope of the invention.

‘What is claimed is:
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16. The conposition of claim15, wherein said NSAID is
i buprofen, diclofenac, or naproxen. 17. The
W@ ovwposictd on of claim 15, wherein said COX-2 iPti/b51004/004077
is rofecoxib, celecoxib, valdecoxib, or |umracoxib.
18. The conposition of claim15, wherein said biologic
is adelinumab, etanercept, orClaisi xi mab. 19. The
conmposition of claim15, wherein said DVARD i s
nmet hotrexate or | eflunom de. 20. The conposition of

Tt RO SRR

The co erein s
aid | | S DT} P@hA NRIDIeR IDIE) i
ti te?llggillfum ggssu%géggonp séiItEiUon of claim 1%?110\/%8;1 gi n ) n

sainduhstthat ogethieo areagdficint in sivoboidecehss prdiaflemmatory
bitolterol nesylate, epinephrine, foinoterol fumarate

i exipkiteetesrasion dravraftbeitan of toryert s@HIBRARInflammatory disorder.
nmet aprot erenol sulfate, pirbuterol scetate,
sal meterol xinafoate, or terbutaline. 23. The

conpos :Zt I on-gt c%hﬂ;iogfti]o%i of_"\’ﬁ&%iﬁ h nw‘i"l%gejn‘é. AQL b aNal @deurin
is calcipotrieneror calcipotriol. . e conposition
ofnishidbrn 15, wherein said psoralen is nethoxsalen.

117 WD 2004/ 073614 PCT/ US2004/ 004077 25. The

conposition of claim15, wherein said retinoid is

15, whdr o1 n ThsiC@TBORIcRG) SRt g MOCRERgalq ealcinurin ihibitor s
| al ni .f | azine. ' ' '
PR RS es B R R0 R n, SRR RS o T3 RE

wherein said snall nol ecul e 1 nmunonodul ator is VX
702, SCl O 469, doramapi nod, RO 30201195, SCIO 323,
DPC 333, pr dhelcoaganitionycbdghendl, sthereinrsardesaiddsaDil s an
28. The conposition of any of clains 1-27, wherein

s HKS Obobipdiig pioteini s f or mul ated for topi cal
adm ni strati on.

5. ‘The composition of claim 4, wherein said FK506-binding protein

is rapamycin or everolimus.

6. The composition of any of the preceding claims, wherein said
NsIDIE is a selective serotonin reuptake inhibitor (SSRI), a tricyclic
antidepressant (TCA), a phenoxy phenol, an antihistamine, a phenothiazine, or

a mu opioid receptor agonist.

7. The composition of claim 6, wherein said SSRI is selected from
the group consisting of fluoxetine, sertraline, paroxetine, fluvoxamine,

citalopram, and escitalopram.

8. The composition of claim 6, wherein said TCA is selected from
the group consisting of maprotiline, nortriptyline, protriptyline, desipramine,

amitriptyline, amoxapine, clomipramine, dothiepin, doxepin, desipramine,
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29. The conposition of any of clains 1-27, wherein
said conposition is fornmulated for systemc
w@odiminrBis ati on. 30. Use of a conposition conpPCHURPOLM4077
NsIDI and an NsIDIE in anmounts sufficient in vivo to
decrease proinflammatory cytokine secretion or
pioiguaminen 1 dfeprantise f meatsarnt oxdpraflinepastiaptylingnad or v
di sorder, 31. Use of a conposition conprising an Nsl DI
aRHNYHAENDI E in anounts sufficient in. vivo to
decrease proinflammatory cytokine secretion or
production for the manufacture of a nedi canent for the
treat mgnt ofhaBomip¥EHIRI J¥ d12iH8! @h¥redh $8IddSHenoks phehel is
use of any of clains 30 or 31, wherein said
i malosannf | ammat ory di sorder is rheumatoid arthritis,
Crohn's disease, ulcerative colitis, asthma, chronic
obstructive pul nonary di sease, polyrayl agi a

cryt notl osBae Sangfritcalthfein s wibigh 3B Gl Bmias
PChELRA SR P g17011p J%fskiﬂg%f%@ﬁzﬁfo@%hfnesﬂé’tﬁﬁe’ﬁ%ﬂiaﬁlines,
s, ankylo yli or

gravis, psori aSi i ng spon tis,

\?ﬁﬁéncﬁhiaﬁin@@; zilk?rlahine@?pipéﬁﬂirﬁﬁ,_ pipyridines) @idaypiaB2,
erein said NsID is cyclosporine, tacrolinus,

| Satiki#minescomyci n, pi mecrolinus, rapamycin, or
everolinus. 34. Use of any of clains 30-33, where
said NsIDIE is an SSRI, a TCA, a phenoxy phenol, an

anti hi tl.am The c%q&%%ﬂ?@%ﬁ%l%ﬂﬁ 6 W%egeiﬁ%a érﬂhﬂstamhae 18

recept or " agoni st clai ereln sail

SSEkcled fRGtheke Bfbup sl gdifleRlorg@diies thibthydberazine,
fluoxetine, sertraline, paroxetine, fluvoxamnne, .

c br@hog@phenhypdrdmirs qromletpzam, cgprohdptaduie, dowitadiBe, clemizole,
wherein said TCA is selected fromthe group .. )

c eraipdineneptizing phéeiphpREams; @mstlgydrﬁ@,me, diphenydramine,

DRt S ST, AR g BT A ppBassios

i mpram ne, |ofepramne, manserin, oxaprotiline,
octriptyline, and trimpranm ne. 37. Use of claim 34,
wher ei n2sai dheleagpositidieadtlainm 6, wisreisaaid phenothiazine is

chlorpromazine or ethopropazine.

13.  The composition of claim 6, wherein said mu opioid receptor

agonist is a piperidine butyramide derivative.

14.  The composition of claim 6, wherein said mu opioid receptor

agonist is loperamide, meperidine, or diphenoxylate.

15.  The composition of any of the preceding claims, wherein said
composition further comprises a non-steroidal anti-inflammatory drug
(NSAID), COX-2 inhibitor, biologic, small molecule immunomodulator,

disease-modifying anti-rheumatic drugs (DMARD), xanthine, anticholinergic
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38. Use of claim 34, wherein said antihistamne is
sel ected fromthe group consisting of desloratadine,

wao biogissliper azi ne, bronodi phenhydram ne, proneCTragi0€004077
cyprohept adi ne, |oratadine, clem zole, azatadine,
cetirizine, chlorpheniram ne, dinenhydram ne, ) )
diquieswidl; detarreceiox i amist) brondhexddatoratemsterondel cacmeurin
pyrilamne, and tripel ennam ne. 39. Uge of cl inf.34,.
vibthiton, wiaminpReRB1es, Psprden, geurpigy Bt ﬁ&}mﬁéagﬁy ic acid.
et hopropazine. 119 WD 2004/ 073614 PCT/ US2004/ 004077
40. Use of claim 34, wherein said nu opioid receptor
agoni sfgis bSiGionBEREAihtl1 fewhereinlial a§ fouprofen,
41. Usfe6'of ;ﬁé’@%@ﬁg gllorr%s BO%EIAkfg,w’\Aher ein sa?g@}r%eﬂt)hod P
f dicldTefiac, @@ Appioxes. adni ni stering an NSAI D, COX-2
i nhibitor, biologic, DVMARD, snull nolecule
i mrunonodul at or, xant hi ne, anticholinergic conpound,

beta receptor agonist, hbrqnchodilator, ngns oidal .
cal ci nklri n%ﬁﬁﬁP élrtl,ml\ﬁftrcj?ﬂinh?% W W%@ala?ﬁéﬁgé é‘?’hlgltor 18
retd noi.-d, ~alm.n L ey ). Coackeds 42, Use of claim
47 emﬁ,e?e:ﬂécsog(i@W@%ﬁ%%gﬁ%}%? ggl,b' di cl of enac, or
naproxen. 43. Use of claim4l, wherein said COX-2
inhibitor is rofecoxib, celecoxib, val decoxib, or

| umi r at®xi bThé4éomgesitan of daim 43, whhsiesmddaokpgic is

bi ol ogi ¢ is adelinmumab, .. etanercept, or infliximb.
48deligamab, iPRETFERAY OF WHEXEPAD-sai d DMARD i s

met hotrexate or | eflunom de. 46. Use of claim4l,
wherein said xanthine is theophylline. 47. Use of

clai m 44, WrRERbhpRRlthPot dIhR1sNfhetdn SLRPONIARDS;s

ipratropiumor tiotropium 48. Use of claim4l,

wWhptieitrexaed or REluaonddept or agoni st is ibuterol
sul fate, bitolterol nesylate, epinephrine, fornoterol

fumarate, isoproteronol, |evalbuterol hydrochloride,

ot apr gherenpl sul tate, piroul ol scst aly  SaliTRter o

theophylline.

21.  The composition of claim 15, wherein said anticholinergic

compound is ipratropium or tiotropium.

22.  The composition of claim 15, wherein said beta receptor agonist
is ibuterol sulfate, bitolterol mesylate, epinephrine, formoterol fumarate,
isoproteronol, levalbuterol hydrochloride, metaproterenol sulfate, pirbuterol

scetate, salmeterol xinafoate, or terbutaline.

23.  The composition of claim 15, wherein said vitamin D analog is

calcipotriene or calcipotriol.

24.  The composition of claim 15, wherein said psoralen is

methoxsalen.
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120 WD 2004/ 073614 PCT/ US2004/ 004077 49. Use of claim
41, wherein said vitamn D analog is calcipotriene or

woabwiopsdisi ol . 50. Use of claim4l, wherein sarPd1/US2004/004077
psoral en i s nmethoxsal en. 51. Use of claim41l, wherein
said retinoid is acitretin or tazoretene. 52. Use of
claim4l, wherein said 5-amno salicylic acid is

nmesal ani ne,_sul fasal azi ne, _ bal sal azi de di.sodium, .or

ol sal &&)-ne Bedremposiion gf €lam f‘?é?’a]ﬁ?rﬁﬁl sajf Estangid dgypejtretin or
smal | . mol ecul e i munonodul ator s VX 702, SCI O 469,

JoF S hod, RO 30201195, SCI O 323, DPC 333,

pranal casan, mycophenol ate, or nerinepodi b. 54. Use of

any of cl ai ms 30-53, wherein said conposition is
formul2z8.ed Tl composiionadrldiist 5,avharin &hd Susmiraf sadieylic acid
of clainms 30-53, wherein said conposition_is

fig maesiekeeiaes 9 fasplozine, balsaleziflesdipedingh or mbsalawine sodium.
conprising: (i) a conmposition conprising an NslID and

an NsIDIE; and (ii) instructions for adm nistering

sai d ?ﬂposﬂlé. e&nEBSlﬁoH%tf'c?aﬂhl ?'\Qﬂ&%ﬁ?galg”ssor o?etcule

risk an | nmunol n annatory

Siftaméin éinb duResik X M2, SCYOafpMNdbRImagintdd, @mrss)m B5, SCIO
and (iii) instructions for adm nistering said NslDl

a8, 2P@ 3R3| Ptaatoasan, patdphenokita groseumepodibor at
ri sk of devel opi ng an i nmunoi nfl amat ory di sorder.
121 WD 2004/ 073614 PCT/ US2004/ 004077 58. A kit

AL SR TR PETCRUTRMIT A N —
dis3gRRRER! ?&fd"f&rrio caPﬁdrﬁirﬁﬁraﬂfondeVd opi ng an

I MMuNolI n di sorder.

29.  The composition of any of claims 1-27, wherein said composition

is formulated for systemic administration.

30. Use of a composition comprising an NsIDI and an NsIDIE in
amounts sufficient in vivo to decrease proinflammatory cytokine secretion or

production for the treatment of an immunoinflammatory disorder.

31.  Use of a composition comprising an NsIDI and an NsIDIE in
amounts sufficient in vivo to decrease proinflammatory cytokine secretion or
production for the manufacture of a medicament for the treatment of an

~ immunoinflammatory disorder.

32.  The use of any of claims 30 or 31, wherein said
immunoinflammatory disorder is theumatoid arthritis, Crohn’s disease,
ulcerative colitis, asthma, chronic obstructive pulmonary disease, polymylagia

rheumatica, giant cell arteritis, systemic lupus erythematosus, atopic dermatitis,
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59. A kit conprising: (i) an NsIDIE, and (ii)

instructions for admnistering said NsID E and an
woOlbdlo7saa4a patient diagnosed with or at riskpraf/us2004/004077

devel opi ng an i munoi nfl anmatory di sorder. 60. The kit

of any of clains 56-59, wherein said NsID is

CallBpROJCI&18sis! Ba SheMaSsral8Absotthéis, aBk@idytighspondylitis, or

pi mecrol i nus, rapanycin, or everolinmus. 61. The kit

opsematicodrtietig.ns 56- 59, where said NsIDIE is an SSRI

a TCA, a phenoxy phenol, an antihistam ne, a

phenot hi azine, or a nmu opioid receptor agonist. 62.

The ki t,,of cl ai ne. 565 0, S Rl .
sel ect te;é f i% (f%ft?ély o%%lréso%@’i%% t %gfeg#l g?ﬁﬁagg@ﬁﬁ € ybl%sporme,
S e 5 r .
L1 014 R, R vt s
wherein said TCA is selected fromthe group

consi sting of maprotiline, nortriptyline )
protri pyl i Adse o o dainee3 0-3di W'%ﬁm sand NsIDARds ap SSR, 2

TR SRR Yob ol B ARG AR Be) by o opioid

0 Lyl and trim pramne. 64. The kit of any of
C%é{é%&rﬁo@@s’t. wherei n said phenoxy phenol is

triclosan. 122 WD 2004/ 073614 PCT/ US2004/ 004077 65.

The kit of any of clainms 56-59, wherein said

ant i hi Sttanm fése of deine 3¢ ewhereamsaideS YRbispelasted Fomigegiroup
desl or at adi_ne, thiethyl pier azi ne, . ) .

brcORDEHPH ek El}d@?(ﬁml%é,eﬂﬁ% Bife PRECXCHBS: fé‘}/ﬁb‘?}%ﬂ’?@ﬁ‘?a‘aﬁ@?rama and
I or%\i]tI dine, clem zole, azatadine, cetirizine,

i %ﬂ@@f‘?’am ne, di nenhydrani ne, di phenydrami ne,

doxyl am ne, fexofenadine, neclizine, pyrilamne, and
tripel ennam ne. 66. The kit of any of clains 56-59,

wher ei r36sai AUgphefdnim 82| whetein said DEAr isrvaleicteel from the group
et hopropazi ne. 67. The kit of any of clains 56-59,
wieensisting af ananrobpheinpriraizhee Proggyiae. desipramine,

| oa@neigr%rt]yﬂ%é, E{Tﬁ%g%ﬁigle,nc bm?};r)rag{igg,e&]o(%ﬁ%lp?ﬁ,edoxepin, desipramine,
imipramine, lofepramine, mianserin, oxaprotiline, octriptyline, and

trimipramine.
37.  Use of claim 34, wherein said phenoxy phenol is triclosan.

38.  Use of claim 34, wherein said antihistamine is selected from the
group consisting of desloratadine, thiethylperazine, bromodiphenhydramine,
promethazine, cyproheptadine, loratadine, clemizole, azatadine, cetirizine,
chlorpheniramine, dimenhydramine, diphenydramine, doxylamine,

fexofenadine, meclizine, pyrilamine, and tripelennamine.

39.  Use of claim 34, wherein said phenothiazine is chlorpromazine or

ethopropazine.
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68. A nethod for identifying conbinations of conpounds
useful for suppressing the secretion of
wonroeifdammat ory cytokines in a patient in need8CofUS2004/004077
such treatnent, said nmethod conprising the steps of:
(a) contacting cells invitro with an NsID and a
candi dék e ddspellelaim 3dnwhetsin geidaniiopioid raprnthreagarist 1s
ﬁorrbi nati on ofri.lfgai d | DI anﬁl said candi date compound
QRATAEUAG, MERFTHENE.LIABeNOXIEEY cel I's stinulated to
secrete the cytokines relative to cells contacted with
said NsID but not contacted with said candi date
conpountd orygebs snyeON1aRhe 900l Wieadifl sapehetidEfurther
conmpound but not Wwith said Nsi DI, wherein a reduction
abnyaists adhmtkisteringeare NS ATDY €D KF2 eshibaod bealogioy AMARD,
as a conbination that is useful for treating a patient
ismalbeelesule emunomadvisier, xgothingantichpbiaergic epmpaigs beta
n sai.

wher ej d | DI E,i.s, an SSRI, . T a.phen o

e i PranceodifioR noRNrtei e el gk gRRGE, vitamin D
Lol - OR : : 073614

%@%g%ggggﬁﬁgggg;%ﬁa7gg§ éﬁﬁé?ﬁgggg%ﬂélain168, wher ei n

said SSRI is selected fromthe group consisting of

fluoxetine, sertraline, paroxetine, fluvoxalnine,

ci t al o am UsanficlesnidlamberaimsaidINSAP issbepoferd, ditlafenac, or

68, wherein said TCAis selected fromthe group

CBWEYETh ng of maprotiline, nortriptyline,

protriptyline, desipramne, amtriptyline, anoxapine,

cl om pram ne, dothi epin, doxepin, desipram ne,

i m pr s ne, Uk®beelhaii41ewhdtédinseid 00X2aRhMiiok ifofecoxib,

octriptyline, and trimpranm ne. 72. The nethod of

cleddaoxfls, vaMhemosiy o dimiabexibxy phenol is triclosan,

73. The nethod of claim68, wherein said antihistam ne

is selected fromthe group consisting of

desl or gf adi ne i et hyl perazi ne; 4 1. .. .

br omodibhentiytPERERR My REieE haTId ologip s dsimumab,
'é%{n?ér@ﬂ;tngr ii¢th#w! e, azatadine, cetirizine,

chl or phiehi ram ne, di menhydramni ne, di phenydrani ne,

45,  Use of claim 41, wherein said DMARD is methotrexate or

leflunomide.
46.  Use of claim 41, wherein said xanthine is theophylline.

47.  Use of claim 41, wherein said anticholinergic compound is

ipratropium or tiotropium.

48.  Use of claim 41, wherein said beta receptor agonist is ibuterol
sulfate, bitolterol mesylate, epinephriné, formoterol fumarate, isoproteronol,
levalbuterol hydrochloride, metaproterenol sulfate, pirbuterol scetate,

salmeterol xinafoate, or terbutaline.
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doxyl am ne, fexofenadine, neclizine, pyrilamne, and
tripel ennam ne. 74. The nethod of claim&®68, wherein
wealm/qpbmmot hi azine is chl orpronmazi ne or PCT/US2004/004077
et hopropazine. 75. The nethod of claim 68, wherein

said mu opioid receptor agonist is |operam de,

meper i4@i ne Userofdilginedbxyhetetn sai€. vithhend2ehaldgds celciiatriene
68, wherein said NsID is cyclosporine, tacrolinmnus,

OF GBISIRATIRLS, asconycin, rapanycin, everolinus, or

| SAt x247. 124

50.  Use of claim 41, wherein said psoralen is methoxsalen.
51.  Use of claim 41, wherein said retinoid 1s acitretin or tazoretene.

52.  Use of claim 41, wherein said 5-amino salicylic acid is

mesalamine, sulfasalazine, balsalazide disodium, or olsalazine sodium.

53.  Use of claim 41, wherein said small molecule immunomodulator
is VX 702, SCIO 469, doramapimod, RO 30201195, SCIO 323, DPC 333,

pranalcasan, mycophenolate, or merimepodib.

54.  Use of any of claims 30-53, wherein said composition is

formulated for topical administration.

55.  Use of any of claims 30-53, wherein said composition is

formulated for systemic administration.

56.  Akit, comprising:
(i) a composition comprising an NsIDI and an NsIDIE; and
(ii) instructions for administering said composition to a patient

diagnosed with or at risk of developing an immunoinflammatory disorder.

57.  Akit, comprising:

(1) an NsIDI;

(i1) an NsIDIE; and

(iii) instructions for administering said NsIDI and said NsIDIE to a
patient diagnosed with or at risk of developing an immunoinflammatory

disorder.
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58. A kit comprising:
(i) an NsIDI; and
(ii) instructions for administering said NsIDI and an NsIDIE to a patient

diagnosed with or at risk of developing an immunoinflammatory disorder.

59. A kit comprising:
(1) an NsIDIE; and
(ii) instructions for administering said NsIDIE and an NsIDI to a patient

diagnosed with or at risk of developing an immunoinflammatory disorder.

60. The kit of any of claims 56-59, wherein said NsIDI is
cyclosporine, tacrolimus, ISAtx247, ascomycin, pimecrolimus, rapamycin, or

everolimus.

61.  The kit of any of claims 56-59, where said NsIDIE is an SSRI, a
TCA, a phenoxy phenol, an antihistamine, a phenothiazine, or a mu opioid

receptor agonist.

62.  The kit of any of claims 56-59, wherein said SSRI is selected
from the group consisting of fluoxetine, sertraline, paroxetine, fluvoxamine,

citalopram, and escitalopram.

63.  The kit of any of claims 56-59, wherein said TCA is selected
from the group consisting of maprotiline, nortriptyline, protriptyline,
desipramine, amitriptyline, amoxapine, clomipramine, dothiepin, doxepin,
desipramine, imipramine, lofepramine, mianserin, oxaprotiline, octriptyline,

and trimipramine.

64.  The kit of any of claims 56-59, wherein said phenoxy phenol is

triclosan.
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65.  The kit of any of claims 56-59, wherein said antihistamine is
selected from the group consisting of desloratadine, thiethylperazine,
bromodiphenhydramine, promethazine, cyproheptadine, loratadine, clemizole,
azatadine, cetirizine, chlorpheniramine, dimenhydramine, diphenydramine,

doxylamine, fexofenadine, meclizine, pyrilamine, and tripelennamine.

66.  The kit of any of claims 56-59, wherein said phenothiazine is

chlorpromazine or ethopropazine.

67.  The kit of any of claims 56-59, wherein said mu opioid receptor

agonist is loperamide, meperidine, or diphenoxylate.

68. A method for identifying combinations of compounds useful for
suppressing the secretion of proinflammatory cytokines in a patient in need of
such treatment, said method comprising the steps of:

(a) contacting cells in vitro with an NsIDI and a candidate compound,;

and

(b) determining whether the combination of said NsIDI and said
candidate compound reduces cytokine levels in blood cells stimulated to
secrete the cytokines relative to cells contacted with said NsIDI but not
contacted with said candidate compound or cells contacted with said candidate
compound but not with said NsIDI, wherein a reduction of said cytokine levels
identifies said combination as a combination that is useful for treating a patient

in need of such treatment.
69. The method of claim 68, wherein said NsIDIE is an SSRI, a

TCA, a phenoxy phenol, an antihistamine, a phenothiazine, or a mu opioid

receptor agonist.
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70.  The method of claim 68, wherein said SSRI is selected from the
group consisting of fluoxetine, sertraline, paroxetine, fluvoxamine, citalopram,

and escitalopram.

71.  The method of claim 68, wherein said TCA is selected from the
group consisting of maprotiline, nortriptyline, protriptyline, desipramine,
amitriptyline, amoxapine, clomipramine, dothiepin, doxepin, desipramine,
imipramine, lofepramine, mianserin, oxaprotiline, octriptyline, and

trimipramine.

72.  The method of claim 68, wherein said phenoxy phenol is

triclosan.

73.  The method of claim 68, wherein said antihistamine is selected
from the group consisting of desloratadine, thiethylperazine,
bromodiphenhydramine, promethazine, cyproheptadine, loratadine, clemizole,
azatadine, cetirizine, chlorphehiramine, dimenhydramine, diphenydramine,

doxylamine, fexofenadine, meclizine, pyrilamine, and tripelennamine.

74.  The method of claim 68, wherein said phenothiazine is

chlorpromazine or ethopropazine.

75.  The method of claim 68, wherein said mu opioid receptor agonist

is loperamide, meperidine, or diphenoxylate.

76.  The method of claim 68, wherein said NsIDI is cyclosporine,

tacrolimus, pimecrolimus, ascomycin, rapamycin, everolimus, or ISAtx247.
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