WD 2007/ 097765PCT/ US2006/ 015661 5METHODS AND COVPCOSI TI ONS FOR
BACTERI Cl DE, BACTERI OSTATI C AND ANTI - | NFLAMVATI ON BACKGROUND COF THE
| NVENTI ON Wdemb/ido7aés t he | nventi on [ 0001] The present | nvenUsmne/15661
relates to a nethod for 10 providing bactericide or bacteriostatic.
The invention also relates to a nethod of treating inflanmation
caused by tunor necrosis factor-a (TNF4a), and interleukin-6 (IL- 6)
or nonocyte chenoattractant protein-1 (MCP-1) from macrophage. 15

[ 0002] Acne is devel oped in teen-agers at an incidence of 90% but al so

found i adul fiFuefs kit th@ickrireRNFbe BacHRI¢mES t Bessatostarne dmtiwval S.
Acne (or acne vulgaris) is a chronic inflamuatory di sease or a
di sorder devel oped at sebaceous gl ANTF2HFH4hir follicle, of which

etiopat hol ogy 20 includes exerggo®@sioat rar ofivERDLON
dyskeratini zation of epiderms of hair follicle, overgrowth of

anaer obi ¢ ski n- E&Rdfi of nghdAETENTART Propi oni bact eri um acnes (P.
acnes) and [Qédal?r Causpgs. HLChg{ Sjtlgiﬁ%}ﬁ:{i?ggéeﬁglﬂeg P8 %%@th&ﬁ]eﬁfrr

back, neck *and-brachi um e nos e parts of 25 skin, and
char actier i zetvdsliagnbdorepiside egr lhgpisripetteyiknobThe sewgntion

[ 0003] Acne ffIicsm’I%ions of 0 war. l.dw I |l e
t her api es S &SAFFE VP B F%(g(gv%nt%zf@eeag,l% an%?%%égﬁré%ag#s%p
effects (sughtamo3Onbkirstesi Agetphal ogMITsi)i, viehyl, iakket ghkime@actilons)

in patients to a lack of or mnjnmal effectiveness i at i ept e.d.
duepto ni crbicd I“P@?Fé’f:ﬁnEée?ﬁa%%aﬁ?é}taé’é:lﬁzéie&nggekpg?._i5 b, (& 9

Accordi ngly,
there contijesthaqee need for an WO 2007/ 097765PCT/ US2006/ 015661

15  [0002Z] Acne is developed in teen-agers at an incidence
of 90% but alsc found in adults of in their twenties- or
thirties at rare intervals. Acne (or acne vulgaris) is a
chronic inflammatory disease or a disorder developed at
sebaceocus gland and hair follicle, of which etiopathology

20 includes excess secretioniof sebum, dyskeratinization of
epidermis of hair follicle, overgrowth of anaerobic skin-
colonizing bacterium, Propionibacterium acnes (P. acnes)
and other causes. Acne is generally found on face, chest,
back, neck and brachium, the most noticeable parts of

25 skin, and characterized as comedo, pustule, lupus, petty
knob or scar.

[0003] Acne afflicts millions of people worldwide.
Current available therapies have a variety of
disadvantages, ranging from adverse effects (such as

30 blistering, photosensitivity, allexgic reactions) in
patients to a lack of or minimal effectiveness in patients
(e.g. due to microbial resistance to the therapeutic

agents). Accordingly, there continues to be need for an



2 5 alternative therapeutic nmeans for treating or controlling acne,
particularly acne vulgaris. [0004]As a result of bacterial growth in

t hese hor nyoixpasions, the follicle ruptures initiati pgrioReoso1sest

i nfl ammat ory phase of the di sease which takes the formof 10

pustul es, papul es, cysts, and nodul es. Al though many different
approaches have been used for the treanent of this affliction, none
are universally effective and nost possess undesirable side effects.
pagDext r onet hor phan (DM (+)-3-net hoxy-17-nethyl- 15 9a, 13a,

14a- morsphi Nafon A Wiedehk rHSEd: Q¥ Bfed e RRURRRtARY bussbyeraldeinty s
a nonconpetitive antagoni st of the N-nethyl-D-aspartate (NVDA)
receptor arrhd,s QRIGLECLpFeYaganAsTUtFRFidtver se ef fect of Hey

(honocystg’bpg%]oand ixls metaleli ggzl?a,%\]éer:{t e Qohsamen efethenopiate

agoni st 2 rphanol ,” has none anal’gesic or sedative effects
associ at edimpadt itdres ,opphat §s11 DML e acuptingress iavi tantagentBe at NVDA

receptors,, s resses the _trapnsm ssion o V- Sef.apgd nesye
si gnal s nejcf?gf%ﬁnﬁ Foud aﬁ%ﬂgrg%ép }0%1%6}% %&g’i Hg%%g %E/Ie hggr al so
been reporpeskileS wupppreess castsyi dyd atochelgson@ll tbabghumathannel s.

[0006] DM i s, an antitussive _used in the trea nt d. i f _eough
synpt onms a§ o ERHd %HpFﬁaﬁBﬁérgﬁgng%? oty {%ﬁegg%sﬁ%%gggé?ﬁeo lu or
the comoniigpd dhrditi diS ceQMiehei akkyusiredtadille iaf fiche ifrer endfmesis

hydr obrom de 30 salt, DM HBr %dext rgrret hor phan hydr obrom de). The
salt di ssoPeeEe3eatidspinardegedfrvetieices wherein the DMis fed into

the bl ood m  Bigl.qgi ik C @i ON( AN e t@dRi-Nat in@Bhef - t he
medi cat i onﬁppgfn t he %ﬁ%oﬁ%ﬁhﬁﬂi rmegi_ at eif/[). Thee usaﬁ_ doses ?or
i medi &t e Pal ebde, MR -200DHO9RTG5PETF LE2D0 6/ 0I5 66E 13 thengareatton in

the body r 200e, {10/ AiaI15 350 ,aRGHL o0 1: AAUTI RIS LeUer ¥ L0 6
N-methyl-D-aspartate (NMDA) receptor and is protective
against the adverse effect of Hcy (homocysteine) and its
metabolites. DM, the D-isomer of the opiate agonist

20 levorphanol, has none of the analgesic or sedative effects
associated with the opiates. DM, acting as an antagonist
at NMDA receptors, suppresses the transmission of nerve
impulses and nerve signals mediated through NMDA
receptors. In addition, DM has alsc been reported to

25 suppress activity at neuronal calcium channels.

[0006] DM is an antitussive used in the treatment and
relief of cough symptoms assoclated with upper respiratory
illness such as the flu or the common cold. It is
commercially available in the form of its hydrobromide

30 salt, DM-HBr (dextromethorphan hydrobromide). The salt
dissolves readily in digestive julces wherein the DM is
fed into the blood stream. Biological modification and/or
elimination of the medication from the body begins

immediately. The usual doses for immediate release



[0007]DMis a synthetic opioid. Normally the hydrobrom de of DMis
used pharnmacol ogi cally, although other salts are not excluded. The
prepar ati ow@20004977& 10 net hoxy-17-nmet hyl -9a, 13a, l4aravUplvd@scenas
disclosed in U S. Pat. No. 2,676,177 (Schnider et. al) and in
Hafliger et al., Hely. Chil. Acta 39, 1956: 2053. [0008] Tr ansder nal
adm ni stration of DM but not as afdtitussive agent, is known,
e.g. fromU S Pat. No. 15 5,260,066 for cryogel bandages.

[ 0009] Dext r orret hor phan (DM is widely used as a cough syrup, and it
has beep shewncheibge swificimnty yasate siromhabans 19 @b ladwutt SO0ugg as
an over-the-counter nedicine. It is well tolerated in oral 20 with
qui ni di ne, 28PippsEBrad e herefi%ifaPolffect my be substantially

smal | er do . 5,206, 248) . ; k§145 i Ssthd hat  t he
ﬁﬁgﬁ@ Q@t 8) - s kR DML 8145 ABEAYDTY

phencyclid ite o e receptor conplex. However, DM has
addi ti onal hydmbhuenphar whddl dgi criech PHPERRFESCIBFRHT hg Rt

suggest 1t 5.2 EEQ{?‘Q%?& rg%"@ UAR R T LY nSLPERadi Sh1SE Where it
initially vvgs proposed To act as an antagonist but nore recently
as an agonisthbMaulerettyat 93, Brim,n IResmoBphinaResas RASC Lol in

[0011] cni o Enudf Cowllg- ot &1 LLbd S LE Bdaced cndet sxdi s del
inrats. |rtthis,stuatdy, they. exard rid 1956: 2053.

[0008] Transdermal administration of DM, but not as
antitussive agent, 1s known, e.g. from U.S. Pat. No.

15 5,260,066 for cryogel bandages.
[0009] Dextromethorphan (DM) is widely used as a cough
syrup, and it has been shown to be sufficiently safe in
humans to allow its use as an over-the-counter medicine.
It is well tolerated in oral dosage form, either alone or

20 with quinidine, at up to 120 milligrams (mg) per day, and
a beneficial effect'may be observed when receiving a
substantially smaller dose (e.g., 30 mg/day) (U.S. Pat.
No. 5,206,248).
[0010] DM is a weak, noncompetitive NMDA receptor

25 antagonist that binds with moderate-to-high affinity to
the phencyclidine site of the receptor complex. However,
DM has additional, unigue pharmacological properties.
Binding studies suggest it is a ligand at the high
affinity sigma 1 site, where it initially was proposed to

30 act as an antagonist but more recently as an agonist
(Maurice et al., Brain Res. Brain Res. Rev., 2001; 37:116-
32). Sigma ligands also modulate NMDA responses.
[0011] Chien-Chuan Wang et al. used an LPS-induced

endotoxemia model in rats. In this study, they examined



WD 2007/ 097765PCT/ US2006/ 015661 4 5 whet her a decrease in the
production of cytokine or NOin sepsis is involved in the beneficial
ef fects ofwOhdrnoaes mal s wi th endot oxem a. Their resul peTdsImAIGEs@At ed
that DMinhibits TNF-a (thus indirectly suppressing |IL-10
production), NO and the superoxide anion, resulting in 10 mtigation
of the devel opnent of detrinental effdcts (including circulatory
failure and nortality) in LPSi nduced endotoxem a in rodents. Their
results indicated that DM has beneficial effects that may potentially

be devel opgd@asraat kealarst fiorRAtjeRlustwohhosepstski{Mang ¢ ibal .,
J. Bionmed Sci., 2004; 11:739-747). [0012] Nal oxgne étrag ame Nar can)
is a drug aexedst ésconFPEVeE hi difeedegiedf cdeer 855FRYS on gﬁ?dtnes such

as_heroi n qr;, nALPRLAE. NaboXeNe hasrhaen Mdkst Esbuteenasrerd mfat
ener gency Ki'f's to heroi ne addi cts, which has been shown_20 to reduce

death rat e8! iTiebdtagTHFse broeksindiesactivofUBPT AP HoY ofeitthg
f Eidgrfrs" ?rs?éio u}%'%itoﬁ bady preduces patyraldy anIhg, | Lkehyrfeasaen for

€S€ endorphins operate on the sane OEI ate receptors.
[ 0013]10. SmiRdtgatNon 5366¢986veliqmicogedfa desrhpgntat 25f¢¢eati ng

human pati 2Nt s s fferin romde tjtis, parti : YiSevese
dermatiti s(e'vﬂﬁslaﬁﬁalgeglrr]gfﬁ?gcs}r nfd ad'{elaéuangl @O%gg%%ﬁ%r:éscri ption
drugs Suchirpatdeentesidatextneat &g usiarg DMThed ramestlssi vedhgrird

normal Iy used in cough syrup. Jf e patient | -

"ext ensi ve-IS et %“S‘EI g?é‘%,flgéﬁi a%%éi]%%(1fsdécr¥}a%dpﬁg ?gﬁgﬂggéigﬂi?ﬁ di ne)
can be coafdlicieRr @@ botirshthétt ther Ptdegtadwighactpwity (Bing et
debrisoqui n hydroxyl ase, an en that, w ], rapidly convert DMinto
its meabdtdte,id FjpﬁSﬁ."Tﬁggf"t r]g:t7r'?grﬁ—)4ﬂés been shown to be
highly effggipve inyW0,20Q7/081d6506 URAQN6/) 013661 4a5uh Lseatiag

severe dermatitis, and in nost patients this drug conbination causes
no si gni f i caumntexléres @ fSegssepf eeTRTAPDOIH W OPGF tRFoEREHL 27 ce has

iﬁplicatedhéigan or morphine. Naloxone has been distributed as part

of emergency kits to heroine addicts, which has been shown

20 to reduce death rates. The drug also blocks the action of
pain-lowering endorphins which the body produces
naturally. The likely reason for this is that these
endorphins operate on the same opiate receptors.
[0013] U.S. Pat. No. 5,366,980 disclosed a method for

25 treating human patients suffering from dermatitis,
particularly severe dermatitis which does not respond
adequately to non-prescription drugs. Such patients are
treated using DM, an antitussive agent normally used in
cough syrup. If the patient is a so~called "extensive

30 metabolizer,” an antioxidant drug (such as guinidine) can
be coadministered to inhibit the DM-degrading activity of
debrisoquin hydroxylase, an enzyme that will rapidly
convert DM into its metabolite, dextrorphan. This

treatment has been shown to be highly effective in



chenpattractant cytokine (chenokine), nonocyte chenpattractant
protein (MCP-1), in attracting nmacrophage 10 recruitnment in

at her oscl emosi®7/09vBesr ophage- activation stimuli associ at pOrsIotGs/015661
at herosclerotic risk factors include oxidised | ow density |ipoprotein
(oxLDL, 'bad chol esterol'), advanced gl ycosyl ati on end products
(AGEs) of diabetes, angiotensin Il and5endothelin. Substantial 15
work has clarified macrophage activation by OxLDL via nacrophage
scavenger receptors (MSRs), especially MSRA and 0D36. Activated

macr ophgges r8Xpk 8§Ss&Fd LSt yrniEdliegul, esntihah bt Eelientandhdegrade
extracel lular matfix. These include Fas-L and nitric, oxi e%NO)
Macr ophage CREPE-BaDEOHeFdHRRF % MiORe FRFGRT oBE PRt ST S B¢ eri ¢

oxi de synt (i NOS% UpL egu e & oot h nmuscl e
(VSMO) cel Bﬂ)zlg'ﬂface a%%%%cﬁé&%ﬁ@%@%b%p%ﬁ%ﬁ?% Acti vat ed

macr ophageshexpressastafiaceytfdsnle, (sheibiined, cyeR@Ri®T T- | ynphocyt es

and natural__kill 25 cells, .Si.nc MZS pt LUL J bt
VSMC apopt SE‘FQOH%%?B%%‘% & %‘T%&Elee(rM }%’I{Vﬁ é. E@h%%%%%%ges en>§<&:)<%keysﬁshl g
mul ti phe nmetakhophnehei haseishd el estosdsel iscnypaade seri s st eases

(e.g. urokinase)  that degrade the tracell ul ar i ning the

pl ague andsﬁéﬁ‘ﬁ)ll@ F?S?ﬁb%fﬁcg "Brt@n@% °F Tgf%é%p%% %g%as&sa%éésreete

nuner ous otjhenuektf et 8f sed Nedw disig itgadtipveroxygen (spkll s’ bad

ei cosanoi ds, tumour necrosis factor al pha (TNF-a), Interleukjns:

(o) and ShARERESTRI L 6 TITee Mk IG5 ar FoaFr S ror AR

growt h fact@r ghebatrBEOMBLESoEdHiOsSITS. adi 8hitBgheWhh. Substantial

2007/ 097765PCT/ US2006/ 015661 6 5 cardi ovasqgul ar treat man]t%f i hcl udi ng
t

angi ot éfsi work hasepLaFihhedJOHiIZAR3GTd 25hgVEtEARI RY CGRVEr (V1Y enzyne

i nhi bi tors, aspitiBe chol8StEF AledfAUG qQUSREENt 5585081 BY ISt afrins
may i nhi bit nacrophages. The interaction of NO donors with

macr ophage$idnd Apbprased pacugPhasffl exrirdsbrLfiREEPBNEPLICTHLRA ti onal
ant i -1 nf | anyEaLoRy  A08HG 5o SUEh 50l die Qi ceal s anda ek ophasphani de
y serious si (E effects and are probably mapgroprl ate. 7
include Fas-L and nitric oxide (NO). Macrophage NO 1s

20 derived from the high output inducible nitric oxide
synthase (iNOS) pathway and upregulates vascular smooth
muscle (VSMC) cell surface Fas, priming them for
apoptosis. Activated macrophages express surface Fas-L,
similar to cytotoxic T-lymphocytes and natural killer

25 cells. Since VSMCs promote plague stability, VSMC
apoptosis may promote plague rupture. Macrophages express
multiple metalloproteinases (e.g. stromelysin) and serine
proteases (e.g. urokinase) that degrade the extracellular
matrix, weakening the plague and making it rupture prone.

30 [0015] Macrophages secrete numerous other effectors
including reactive oxygen species, eicosanoids, tumour
necrosis factor alpha (TNF-c«), interleukin-l (IL-1) and
interleukin-6 (IL-6). Macrophage-derived transforming

growth factor beta promotes fibrosis. Existing



5SUMVARY OF THE | NVENTI ON [ 0016] The present invention provides a

met hod for treating disease due to bacterial infection conprising
adm ni st erwogo@opatd ent in need of such treatnent a thetapstivecadédiy
ef fective anount of a bactericidal 10 conmpound. [0017] The present
invention further provides a nethod for treating inflammatory di sease
caused by suppressing secretion of TNB-a, |IL-6, or MCP-1 from

macr ophage conprising admnistering a patient in need of such 15
treatment a therapeutically effective anount of NADPH oxi dase

i nhi bi tor .| | LineAuah§g RAGYHESSsEn CNPOSI tion
conpri ées C?%%%h%ﬁ%ﬁ%i%%ﬁ%ﬁﬁ%% a gact%ri ci dal conpound. 20

[ 0019] Ot hercebjtest snhadot b urass GNULRESPBFEBeRPRY VMY AW become
appar ent (oM (08, Lol Lol Ath dehal 1t A8aCtbahlolof Ofigdlad ed | 1
conjunction " wth the ac onpanying drawi ngs. It is to be understood,
however, tdsaectibédlgr abihiyss aray dediigrisdmesrep)ages - plkposes of 25

illustrati,on and,not a definiti 0 LALLS 1-he-d hsentiion,

for which gﬁgﬁ&&%ﬁ%ﬁ% %%A%%ﬁ'{g %ﬁtgggggg%%dac%aiﬁn@ It shoul d
be furnphercowpderstaadbt. fahct hendr.avilxags tdreahoenhecessbaimat aivawn t o
scal e and that, unless otherw se . ndi cated, Ifended
to 30 con@&ETE Py PasPrareEeh %qlrdﬁsctagl%eggfgﬁépgé%%g%ﬁ%a% 1{esecri bed
herein. WR:R066r994465P3/ &IS2HOG Qb Glre8 probably inappropriate.



5BRI EF DESCRI PTI ON OF THE DRAWNGS I n the draw ngs: [0020] Figure 1
shows effect of dextromethorphan treatnent on the LPS-induced

macr ophage wetwaswesf TNF-a (A) and IL-6 (B). THP-1 cel bcrubious@ssas
pretreated for 1 10 hour with the indicated concentrations of

dext ronmet hor phan before stinmulation with 100 ng/ nmL LPS. Supernatants
were harvested at 24 hours for the neasurenent of TNF-a and |L- 6.
The results are expressed as neanSD of 3 experinents. ** p<0.01 and
*** p<0.001 are conpared with the LPS- 15 treated cul tures.

[ 0021] Fisgure 2 shows the ef fSnMMARlY &l ex@negNVERALO®Nt on LPS-induced

macr ophage rel ease of TNFa (A), |L-6 (B) and NCP-1 (O
102007/ 097 185HET/ Us2 66! MF}%B t I BPETA VED TESERSP R BRUBRATER”

I NVENTI ON [0022] Va5t i0fe dleS 688 €50 Op 2 & SOT LT reaused Bympackenyal
i nfection involve the mass growm h of the pathogen and undesired side

ef fect suchr¥BLnifYemama PoRAEAPE oty Netered &¢ha H6R LB ANRI bi oti cs
to kill or ﬁmggetcuﬁ%(?q%?%@%@ggmw&msa% Yaugs fiesghieating

i nflammation, i1t achi eve good treating performance for sone
t roubl el0di seamegirslich as acne. [0023] The present invention shows that

L1 SUbSt LUhEA, | TOuA BSRSCAuCH, o, o3t AURHDY BIAT) 88, pefngg

Pr opi oni bact®r itmaacnes)inflammatory disease caused by suppressing
secretion of TNF~oa, IL-6, or MCP-1 from macrophage
comprising administering a patient in need of such

15 treatment a therapeutically effective amount of NADPH
oxidase inhibitor.

[0018] The present invention also provides a
composition comprises a NADPH oxidase inhibitor and a
bactericidal compound.

20 [0019] Other objects and features of the present
invention will become apparent from the following detailed
description considered in conjunction with the
accompanying drawings. It is to be understood, however,
that the drawings are designed solely for purposes of

25 illustration and not as a definition of the limits of the
inventiocn, for which reference should be made to the
appended claims. It should be further understood that the
drawings are not necessarily drawn to scale and that,
unless otherwise indicated, they are merely intended to

30 conceptually illustrate the structures and procedures

described herein.



[ 0024] Accordingly, the present invention relates to a nmethod for
treating di sease due to bacterial infection conprising adm nistering
a patient wo0e®e77¢3 such 20 treatnent a therapeuti cal lperaistRetisv@
anount of a conpound of formula I or formula Il,or a pharmaceutically
acceptabl e salt or anal og thereof, wherein V\D

2007/ 097765PCT/ US2006/ 015661 10 5 R1 igs C1_6 al kyl, C2-6 al kenyl,
cycl oC3-6 alkyl-C1 5 alkyl, or C2-6 alkylene and R2 is H OH, Cl1-6
alkyl, G ..6 al koxy, C2-6 al kenyl or C2-6 al kyl ene. [0025] The

pr ef err.ed salt of f or my | appiwtNer om de or
dextroget hor phan 10 pholggﬁgt g§8%e r'[rpl(raé?atg??ggl’chfgrrpound of forrmula II
is 17- allyl-4In5ahepdxsywgsl4- di hydr oxynor ph| nan- 6-one (nal oxone)

17- | met.h 5 ar one
o Cshomny| L) & Sasshaned (Vo bykonsmpral nan-6-one
(+)-3-net h@@g&# n'fEtolﬂy%hgaLPE]-Bﬂldtgéadl‘ﬂrﬁadW@g@aﬁjeﬂ_éagéI’@ﬂ'ﬁ?mcphan)

Most of the addictive anal gesic opiates, such as m)rghl ne, codei e,
and her oi n(A)arand &Lorbot! éﬁor?H%“f?er%ﬂscﬂﬁftélr@t Héy P&E F%aB%qiaﬁ?rzejd

|'ghtdpn the S %%!%%g L &Ecg%gﬁk%ké?éﬁ%ydﬂ¥$hs EQeMegéfgméE%6rphan

nol ec M ngs in con rguration known as a nmor phi nan'
st ruct ur e.bevhime mjrrmdatbuanowytlanbﬂ%g@/@& mﬁphﬁﬁ@eaﬁétﬁﬂ'@:ﬁ LASSS
addi ctive than the Ievorot at ory_conpounds. Sone _of % g& o and Ti-

dext r or ot AtBFEEERA Gds 2%i RRPER FYF ded roret NS5 Han dext FoF phan,

a ﬁge[‘ﬁgt'é’mﬂfhs s Ofe 1€ sMLRhLRAN. StEdICt NG iR pt BeSe enpBtiAamY s, t he
*% p<0.01 and *** p<0.001 are compared with the LP5-
15 treated cultures.

[0021] Figure 2 shows the effect of naloxone treatment

on LPS-induced macrophage release of TNFa (A), I1IL-6 (B)
and MCP-1 (C).



25 extends out fromcarbon atonms 9 and 13 is oriented in the opposite
direction fromthat depicted in the above structure. [0026] The
present i nwamtdoomwradsso rel ates to a nethod for treatingpentibaomaboly
di sease caused by suppressing 30 secretion of TNF-a, IL-6 or MCP-1
from macr ophage conprising adm nistering a patient in need of such
treatnment a therapeutically effective afount of NADPH oxi dase

i nhibitor. WD 2007/097765PCT/ US2006/ 015661 11 5 [0027] According to
t he net hod of the present i nvention, wherein the infectious bacteria
is gram” positive or gP& ﬁ%@%t@ﬁiﬁéﬁRlﬁr‘fé@NoﬁFbﬂﬁ EFNVENTITON

sl ow gr ow ngpzponspor Lam.pasi Live, ,anaerobic bact eria.
They can beg)r odpsha elg(g%; r%€gjﬁ§%e End cIheBEATTS 1B IS RYar | y, in

pai rs, i Regkeupal IMhescigemerdalvioyver oHacRabaCHEGEACISE 0P ONi C

aci d, and a i r | Pro ni bacteriumacnes is a
gram posi ti g%%ﬁc%r%ém‘ﬁ?&ﬁ%ﬁaﬁﬁgg gﬁgeﬁﬁuﬂc%%ﬁ—%a@maﬁion

resi des wi tHhibheepacdous: faxiel laclles, ofsyatilyi @6ids hay rﬁﬂs_LS SFOTIRIRRL

even t hqug vedln acne formation. It is also
associ a%dh%vlé1 l?f}%f%egrr e £LE5 SPIR e BB cEP Hi tflf%atlétﬁ Hedllamiretion,

anong ot herst ddoviey argt mtl%l‘v@l gesaf eagiti Negatd.ye rod,
constitutes 1%b1 2% of the normal col onic acter ial mocroflaracin
humans. It 154 Fequemidy Sis S5 at 8da@Re h 20 extra- | nt esti nal

i nf ecti ons [802% as ah@ﬁﬁ%&%%eﬁgd %9% £ 1458 LP&* %%FhéugéFfEPted

di arrhea], diseases in aninal umans.
enbodi ment ATRIES | (Gushbast éﬁk’armse’tﬂn@mlmm)b&mseha@mea@ﬂ@aawand

Bact er aisdes,ddwadildssarIhe pest: € ment_of .infectious 25 bacteria
i s Propioni bact eri um acnes cau%egg%c acteria (such as
Propionibacterium acnes) .

[0024] Accordingly, the present invention relates to a
method for treating disease due to bacterial infection
comprising administering a patient in need of such

20 treatment a therapeutically effective amount of a compound
of formula I or formula II, O0r a pharmaceutically

acceptable salt or analog thereof,

R2 RZ

25

wherein



[ 0028] A dose of the pharnaceutical conposition contains at |east a

t herapeutically effective anmount of the active conpound (i.e., a
compound Gfoh@rmedigs | or a pharmaceutical |y accept abl epgghkdobigiseaf )
and preferably 30 is nade up of one or nore pharmaceutical dosage
units. The sel ected dose may be adm nistered to a mammal, for
exanpl e, a human patient, in need of sl@h treatnent a therapeutically
effective anount of a conpound of formula | or a pharnmaceutically
acceptabl e salt or an analog WD 2007/097765PCT/ US2006/ 015661 12 5

t her eof 7 byRiaRy KmewaléylsuCtabhékeryhpdepslerhys ndBEr-dgs thendos e,
i ncl udi ng pi caldMefor e S ointnment or cream_ orally;
rectally, %rd exanpl e, aasneaz;alg%plpsos t ory” B&rﬁeﬁtlgﬁ’érl sy Flesdt | Gaze

or conti nuddsepyByorn€s-avabknadnei ntra-nasal, intra-bronchial,
i nfusi on. The better enbodi nent of

intra-auralm%jzcg:‘rl 10 iﬁlra-oc | ar .
t he corrpo&n s appl 'BdPToreki6f e lifuedsarrauieatelnf the manmmal s

whi ch suf f elead rbmethbashes i ydAHiachdioR. oFhg.Res |t of the
manmal éhs a hugﬁgt atient. %OZQ]A "lt he?apeﬁt ?C%ﬁ“‘%&% ective anount”

i s intende&?5 afne R eorRaubdyelt Fyencapbund that, when
admi ni st er ed1{0-a, NBEERbo 31’%1%4(1'1%@%%}{“{‘585@19? jcignt to effect

treatnment for _ di sease conditions alleéeviat @ Thhi'Bi ti on of the
activity of"BAE¥eR?h. oOThk/ alfisiorehralyeonl Codpoimebmixyi4ie avent i on

that will ben28-tb @Ipf%g' | f f ve will irry dependi ng upon
factors such gsrth%nrl artiI%:u éér%é%rré%%?gi{%%e%i s@é%&’lcegfer‘?dﬁrteﬁon and
t he severi EYTMPARR@O?L Fdnilgert iitsy (of mBh]ﬁenﬁdsmw:L"i-nndtegd-tgi&gr@gah
whi ch asmounh : ti etermned by artisans. 25 [ 0030] The
ef fective angﬁ%&%@r{%é (Ic&oégrréﬁ%ﬁ%&ttgﬁﬁ?’?%ﬂ)to PYHatilerdtts FdEdi8e such
treatment RBataegineriamsl0GRehppm wordh PR @ef81ablaynHeRQpRM to

1 ppm nor r 1000,.ppmto 1 m and nost preferably 1 ppm
[ 0031] The ?E‘?mfé‘%f%?%@e‘-‘a’t i §|r|e§?15818%g$ abFes giqtatgsgglarized

light in the so-called left-handed direction). They have
four molecular rings in a configuration known as a

20  "morphinan"™ structure. Many dextrorotatory analogs of
morphine are much less addictive than the levorotatory
compounds. Some of these dextrorotatory analogs, including
dextromethorphan and dextrorphan, are enantiomers of the
morphinan structure. In these enantiomers, the ring that

25 extends out from carbon atoms 9 and 13 is oriented in the
opposite direction from that depicted in the above

structure.

[0026] The present invention also relates to a method

for treating inflammatory disease caused by suppressing
30 secretion of TNF-o, IL-6 or MCP-1 from macrophage

comprising administering a patient in need of such

treatment a therapeutically effective amount of NADPH

oxidase inhibitor.



30 herein neans any salt that is pharmaceutically acceptable and has
t he desired pharnmacol ogi cal properties. Such salts include salts that
may be der waezbof/oomisan | norgani ¢ or organi c acid, or anPCTVOBDasINISGHDr
organi ¢ base, including am no acids, which is not toxic or
undesirable in anyway. WD 2007/097765PCT/ US2006/ 015661 13 5 Suitabl e
inorganic salts include those forned with the alkali netal s, e.g.,
sodi um and pot assi um nagnesium cal cium and alum num Suitable

or gani ¢ sal EO%Q clude those forned with organi c bases such as the

am ne ba3es! .73. . etMeFOTERDEC dibet hahbbdnpfiethé rpsddanol ami ne, 10

t ronmet ham nenvBhaeshy!eH M ne, iLke. Such salts also
i ncl ude acid additi o% saﬁ:%r% g%ﬁegﬁ%e%ﬂf?%%r}a%% At Y.,

hydr ochl or i EC8hEF§ d? o b om o casitdy e . afdopl gahbecast s {1 Glowacetic
acid, citrigragidy, "mleal ' .and the al kape, and arene-sul fonic
aci ds such gg 15%rret harﬁégou]% g%lmé?l éi éf:a%e%%%hté%ﬁ'f B E  sul fonic
acid, and phesphaia ¢ Brivl)canWben rbHesBagse &b Aghdhdy HRURSHPEESENt |
a phar eut, | cept ahl.e_salt rmay be a nonoaci d-nono-salt or a
di - sal {w angiggﬁnﬁ'%gf 'y,ei%v\%’earlgst’ h&Fel8r 8- NoR2- t Y 1988 aEildive Pgpdups
present, sohecitic aldidf ROrduehcgrougs sad Hesal igéiQQ:fr[o%O%%]é%ngs
tory

been found phat.the use of NADPH oxidase inhibitor in infla
di sease caused by EPresdingcoasr & drd oI IesiL iV becterimaPthatr om

macr ophage. 1 {1R083]sTheet @wm tNARREL Ok dhaser nhihidd 14584 herein 25
i s defined %o_}f[e.ngto ass all of conpounds, including 6’har maceut | ca]ll‘?y
accept abl e SArtS Her 512 14¥r Poati begniers coimnadissdr e vehetbofigh antl

b ot U 185 Safso ke hnoatabershabaly ol X FUNGT LRUHOLe BN
i nhi bit or other diseases like endocarditis, corneal ulcers, among
othexrs. However, Bacteroides fragilis, a gram-negative
rod, constitutes 1% to 2% of the normal colonic bacterigl
microflora in humans. Tt is frequently associated with
20 extra-intestinal infections such as abscesses and soft
tissue infections, as well as diarrheal diseases in
animals and humans. Therefore, the better embodiment of
infectious bacteria is Propionibacterium acnes or
Bacteroides fragilis. The best embodiment of infectious
25 bacteria is Propionibacterium acnes causes acne.
[0028] & dose of the pharmaceutical composition
contains at least a therapeutically effective amount of
the active compound (i.e., a compound of formula I or a
pharmaceutically acceptable salt thereof), and preferably
30 is made up of one or more pharmaceutical dosage units. The
selected dose may be administered to a mammal, for
example, a human patient, in need of such treatment a
therapeutically effective amount of a compound of formula

I or a pharmaceutically acceptable salt or an analog



30 can be used in the method of the present invention as long as it
I's safe and efficacious. Suitable exanples of such conpounds include
t hose set wWordhosneaND 97/ 19679 or in US Pat. No. 60908b&t/ushes/o1sest
preferred NADPH oxi dase inhibitor WO 2007/ 097765PCT/ US2006/ 015661 14
5 1is a compound of fornula I or fornula Il or a pharmaceutically
acceptabl e salt or an anal og thereof Zwher ei n Rl is Cl-6 alkyl,
C2-6 alkenyl cycIoC3 6 al kyl-Cl1_6 aIkyI or 10 C2_6 al kylene and R2
is H, \ -6 alkyl, C2-6 al koxy, C2-6 aIkenyI or C2-6 al kyl ene.
[0034] T Oﬁ‘ ﬁ%}egeafef &Yy @HY NADPHR o) dasie aibdle bietbpdi ¢f administering

3-nmeth - t p an_15 ext r onet hor
g;)allgﬁ 4Q§§ 5%5%5 gﬁélgalniigﬂ%ﬁghn h%%%neéamﬁég(nafoﬁﬁnﬁﬁ ﬂﬁenf;_
(cycl opr opHImeiepmy - @rsélépow@ctﬁhky(Mﬂmwde&mmpmephaﬂam SuphEitory;

NADPH OXI ase |
toxt r oot harBRan FoaE bbb ST o r BRat P R prospivat e
[ 0Oon] The nwiayinelle @htnatmm@hagaxﬂ&dbh@oh&ﬁﬁdal ohtpathpgens and

he | t f t nore inportant in chronic
"af 1 amiS: | o TRReT AR gER e L e e PG RBRES B pek hdgEns (cal | ed

Ccro
antigens) fthapothdyis applied to skin or mucosal surface of the

mammals which suffered from bacteria infection. The best
embodiment of the mammal is a human patient.
[0029] A "therapeutically effective amount” is intended

15 to mean the amount of an inventive compound that, when
administered to a mammal in need thereof, is sufficient to
effect treatment for disease conditions alleviated by the
inhibition of the activity of bacteria. The amount of a
given compound of the invention that will be

20 therapeutically effective will vary depending upon factors
such as the particular compound, the disease condition and
the severily thereof, the identity of the mammal in need
thereof, which amount may be routinely determined by
artisans.

25 [0030] The effective amount of the compound applied to
a patient in need of such treatment is ranging from 10000
ppm to 1 ppm, preferably 5000 ppm to 1 ppm, more
preferably 1000 ppm to 1 ppm and most preferably 1 ppm.
[0031] The term “pharmaceutically acceptable salt” used

30 herein means any salt that is pharmaceutically acceptable
and has the desired pharmacological properties. Such salts
include salts that may be derived from an inorganic or
organic acid, or an inorganic or organic base, including

amino acids, which is not toxic or undesirable in anyway.



25 have ingested with MHC class Il nolecules on their cell menbranes.
Hel per T cells recognize this and rel ease a | ynphoki ne notification
to B cel |l swate7/B7e@&l | s then create and rel ease anti bodreruszpariifdsc
to the particular WD 2007/097765PCT/ U52006/ 015661 15 5 anti gen, and
hence to the pathogen. Macrophages agaip cone into play because they
are especially attracted to cells with ti bodi es attached.
POMctivation of macrophage is the process of altering the norphol ogy
and functi ogﬁl.tagﬁi vit of 10 cropha es so that they becone avidly
phagocytic. "It F ‘FnH‘ AV EY Dy A VHFp Aok H@§ thaen Eerndre Wddr dhisage

activat . on faamamn feed)s ansl. ¢ he smRGLAPRAge 8L g5 at kRN n'lamg‘le@lru%{ y
factor é% i mune conpl exes, c3b, and Various peptl

pol ysaccharF §1UGn e Sy B9isapdeanreamhe smdropragede
col ony- sti muhakkngofaed OFi 1S c?r:g%lnyL%OB'éQEQ' 5, 8f oy ht}{%acatm%r ! at g%guses

the conmitted cell line to proliferate and mature omacro
[ 0037] Due t 8- ¥hei ?tlﬁw@amﬂr{ﬁ?a@@@ﬂlhespéammer ommjﬂmraﬂamum‘eol ved in

many di geasescab kg | e hey ate
in the formation of gr anui gnn%)s@tlgg}lfsa%n%br ga?eor?sﬁi%atsp“ﬁéy EE
caused by aalé@gbnﬁl}mra@fd didsieaises. s@xBﬂQ&I&m@j diis0r delcsgafest |y
rare, of ingffecty §i.g;and mgmer %}ge function have been
descri bed. 25 erér/;% g%l va?ll SHiGt = (%E i AGIGEd pad

associ at ed nga@tmrﬁmne.@l.seaseslaSaMJ @sthiat Gl oniag-apd acute
'nflannatorgcf5995ﬁ§%§m alkane and arene-sulfonic acids such as

15 methanesulfonic acid, benzenesulfonic acid, sulfonic acid,
and phosphatic acid). When there are two acidic groups
present, a pharmaceutically acceptable salt may be a mono-
acid-mono-salt or a di-salt; and similarly, where there
are more than two acidic groups present, some or all of

20 such groups can be salified.

[0032] It has been found that the use of NADPH oxidase
inhibitor in inflammatory disease caused by suppressing
secretion of TNF-«, IL~6, or MCP-1 from macrophage.

[0033] The term "NADPH oxidase inhibitor" used herein

25 is defined to encompass all of compounds, including
pharmaceutically acceptable salts thereof, derivatives
thereof, dimers thereof, and prodrugs thereof, which can
be metabolically converted into an inhibitor of NADPH
oxidase or oxidative burst. Any NADPH oxidase inhibitor

30 can be used in the method of the present invention as long
as it is safe and efficacious. Suitabie examples of such
compounds include those set forth in WO 97/19679 or in US
Pat. No. 6080851l. The preferred NADPH oxidase inhibitor



[ 0039] Pol ynor phonucl ear neutrophils (PMNs) play a major role in
i nfl ammatory di seases. They act as a first 30 line of defense agai nst
i nvadi ng iwbeatioorss m croorgani snms. For this purpose, PYNosmOsdEson
granules filled with proteolytic and ot her cytotoxic enzymes. Besides
rel easing enzynes, PMNs are al so able to phagocytose and to convert
oxygen into highly reactive WD 200710%%765PCT/ US2006/ 015661 16 5
oxygen species (ROS). Foll ow ng phagocytosis, ingested m croorgani sns
may be Kkilled inside the phagosone by a conbi ned action of enzyne
activity arnd QCSOBPBHHQtPgnfqmw#MbGQNWtﬁ@rmoiﬂatiouroi ROS by
stinul at ed JRAMNS 2081181 I i r.e S Lch is advant ageous to
t he host, fgl it cangéF§%§%g$%gétEflﬂr?éﬁt gjggi@ngﬁa\ﬂgﬁ ?rﬁ??%?rgé}feoﬁ' st ates
in which these radicals give rise tg excessive tissue damage.

Therefore, Rherg an ongoi ng sear Ch™of anti- inflanmatory
conmpounds whi c @ able to prevent thi
RO

pacities of the PM\

[ 0040] One nmechaniy8m used by PVMNs to aontriol, nilcrobes is the

respiratory burst ~B N .
()

gi ng ROS production
wi t hout affecti ne other 15 killing/sapatciti

i nt o super oxi de HTS™Ry a mul ti-conp cal |l ed t he NADPH
oxi dase. Duri ng l'EQOﬁMhQSiS t he NADP }i ik e %ncunulates on the
phagosonme nmenbrane~and super oxi de anfiyon d ot her accunul ate

i nsi de the phagosone in close proximty to ingested crobes.
[0041] It iwhsuepnisingly that sonme NADPH oxi dase 25 inhibitors (such
as dextronﬁthorp an) _not. only show anti-inflammation but could
provi de bact et¥ cridal aj(;]fy%'atfe?rﬁ FHRaYd ractilioty-¢ PHikylefiechlikyl, or
especi &l | ycigparkgndnanchauseful on treatnent of acnes or other skin
or nucosal _surface. 30 [0042] Accordingly the present invention
provi des a™z coipdsi t7dn Comprilded, a NADPHLxkias 6z isnksilkiengl and @
conpound of1keremda | or formula Il, or a pharmaceutically acceptable
salt or an_anal og thereof

[0034] The more preferred NADPH oxidase inhibitor is

(+) -3-methoxy-17-methyl-9¢, 13a, l4o-morphinan

15 (dextromethorphan), 17-allyl-4, 50~-epoxy-3,14-
dihydroxymorphinan-6~one (naloxone) or 17-
(cyclopropylmethyl)“4,5a—epoxy—3,14~dihydroxymoxphinan—6;
one (naltrexone). The most preferred NADPH oxidase
inhibitor is dextromethorphan hydrcbromide or

20 dextromethorphan phosphate.
[0035] The main role of macrophage is the removal of
pathogens and necrotic debris. The latter function is more
important in chronic inflammation. Macrophages also
present fragments of pathogens (called antigens) that they

25 have ingested with MHC class II molecules on their cell
membranes. Helper T cells recognize this and release a
lymphokine notification to B cells. The B cells then

create and release antibodies specific to the particular



2007/ 097765PCT/ US2006/ 015661 17 N, N' HOH RL R 51 orU | wherein
g? Is Cl-6 al kyl, C2-6 al kenyl, cycloC3-6 al kyl-Cl1-6 al kyl, or C2-6
al kyl ene, R 1087/447768H, Cl -6 al kyl, Cl-6 al koxy, C2-6 al kenydzomro1$a3s 6
10 al kyl ene, and pharmaceutical |y acceptable carrier. [0043]In a
preferred enbodi nent, both NADPH oxi dase inhibitor and a conmpound of
fornula | are directed to (+)- 3-methoxy? 17-met hyl-9a, 13a,
14a- nor phi nan (dextronet horphan), 17-allyl-4, 5a-epoxy-3, 14- 15
dihydrox%nor | nan- 6- one (nal oxone) or 17-

(cycl opropyfiet&§t) -54}%&%5??3}1@&- Hihiydgexy rtrpiipieycs- agaén come
(naItrexonelnt$(5&gg'By%d%%@pggb§lg@eo%ségg&£iﬁfqﬂﬁlEp e%tk%ncggfgd be
made in the formof cream ointfent, [otron, nera oif”,

cosnetics, $hehpyy ihosdies eéachedm skin patch, or other things

spread on e@b@@f”al Q&ﬁﬁk%%ﬁgﬁrg%lmggggggéééegé(gke process of

altering the morphology and functional activity of

10 macrophages so that they become avidly phagocytic. It is
initiated by lymphokines, such as the macrophage
activation factor (maf) and the macrophage migration-
inhibitory factor (mmif), immune complexes, c¢3b, and
various peptides, polysaccharides, and immunologic

15 adjuvants. The macrophage colony-stimulating factor is
a glycoprotein growth factor that causes the committed
cell line to proliferate and mature into macrophages.
[0037] Due to their role in phagocytosis, macrophages
are involved in many diseases of the immune system. For

20  example, they participate in the formation of granulomas,
inflammatory lesions that may be caused by a large number
of diseases.
[0038] Some disorders, mostly rare, of ineffective
phagocytosis and macrophage function have been described.

25 Bberrant activation of macrophage functions is associated
with autoimmune diseases as well as both chronic and acute
inflammatory processes.
[0039] Polymorphonuclear neutrophils (PMNs) play a
major role in inflammatory diseases. They act as a first

30 line of defense against invading infectious
microorganisms. For this purpose, PMNs contain granules
filled with proteolytic and other cytotoxic enzymes.
Besides releasing enzymes, PMNs are also able to

phagocytose and to convert oxygen into highly reactive



[ 0045] The method of the present invention can be used for wound
heal ing, which is selected fromthe group 25 consisting of incisions,
| acer at | onRgg 28bH@SEONS, puncture wounds, bli sters, ski pct@e¥oss/01den0r
or graft sites, cut wound, burn wound or radiation wound. WO

2007/ 097765PCT/ U82006/015661 18 5 [0046%The exanpl es bel ow are
non-limting and are merely representatfve of various aspects and
features of the present invention. Exanple 10 Exanple 1:

Antim crobial effect on Propionibacterium acnes (anaerobic

gr am posi t iV IR EBRFATS of RO | 00U Primgapbd gDV Ebetk, sotgddtant i n

500, 000 v i.nto .25 0 and stirred
until i ggdml%%ﬁ%ga?l%rﬁégﬂserl al gu]@{{ & 5566, 866 %)%%Wm@% A f uged
5 m Propi civbdecer papiernes $neRCMadRdivitgr and ©bhosprodlialidvedi um

culture. A o e 40n of ria_cell in medium by 20
t:Jrres di | u?\{lgnbg %u?ﬂ £§%ﬁ% %%%lﬁy SH@BL?E‘%‘H PHE 2@
bacteri a cehysiinlpgicain Imspxbnm@nmm eacadQanebéo@é ate-trd xed,

di I di bacteria,cell a triplicate tests at "each
ggnlcgg]t Pgtcl gn g%ac?gr?% ccéfﬁ’iflr“ﬁl ér“ Qﬁ&@r b%f%a%a’%"i@ f52tes Aours

and measur @ﬁlbheth%ela:ml&a@@uﬂ@ Ciganb bheetHVRSty LOnGeRLIALLON
of anti - 2§,hbac§er| al ent, that sufficient to suppress the gro h of

bacteria (&g gPoWt h }F Bi% i3h PRIPdoasy spreadter 1amiinedi um
i ncl udi ng bhactenna&:€ey | compounds which are zble to prevent this

damaging ROS production without affecting the other

15 killing capacities of the PMN.
[0040] One mechanism used by PMNs to control microbes
is the respiratory burst. By this mechanism moleculaxr
oxygen is converted into superoxide anions by a multi-
compenent enzyme called the NADPH oxidase. During

20 phagocytosis the NADPH oxidase accumulates on the
phagosome membrane and superoxide anions and other ROS
accumulate inside the phagosome in close proximity to
ingested microbes.
[0041] It is surprisingly that some NADPH oxidase

25 inhibitors (such as dextromethorphan) not only show anti-
inflammation but could provide bactericidal or
bateriostatic activity. This effect is especially
important and useful on treatment of acnes or other skin
or muceosal surface.

30 [0042] Accordingly the present invention provides a
composition comprises a NADPH oxidase inhibitor and a
compound of formula I or formula II, or a pharmaceutically

acceptable salt or an analog thereof



whi ch 00595 val ue was about 0.1x 106 CFU nl onto RCM agar plate.
Pasted 0.8 cmfilter paper and dropped 20pl of DM 30 into it.

Bacteri a cwaewgrassder anaerobic at 37 C for 96 hours porusmesuised
the size of the antibiotic circle. WO 2007/097765PCT/ TJS20061015661
19 5 Result Table 1: MC test of P. acnes (M nimal Inhibit
Concentration test, Unit of DMtested até expressed as ppm and

percentage %9 10 (+ : Gowth Inhibition; --: No Gowh Inhibition) DM
(ppm 5000 2500 1250 1000 500 250 125

R. Ry

2

wherein

Ri is Ciug alkyl, Co-g alkenyl, cycloCi-¢ alkyl=Ci_g alkyl, or
Cows alkyliene,

Ry is H, OH, Ci.¢ alkyl, Ci-¢ alkoxy, Cog alkenyl or Cug

10 alkylene, and pharmaceutically acceptable carrier.

[0043] In a preferred embodiment, both NADPH oxidase
inhibitor and a compound of formula I are directed to ()~
3-methoxy-17-methyl-9a, 13q, l4g~morphinan
(dextromethorphan), 17-allyl-4, So-epoxy-3, 14-

15  dihydroxymorphinan-6-one (naloxone) or 17=-
(cyclopropylmethyl)—4,5a~epoxy—3,14—dihydroxymorphinan—6—
one (naltrexone).

[0044] The composition of the present invention could
be made in the form of cream, ointment, lotion, mineral

20 o0il, cosmetics, shampoo, anti-itch cream, skin patch, or
other things spread on epidermal or transdermal
administration.

[0045] The method of the present invention can be used
for wound healing, which is selected from the group

25 consisting of incisions, lacerations, abrasions, puncture
wounds, blisters, skin tears, donor or graft sites, cut

wound, burn wound or radiation wound.
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[0046] The examples below are non-limiting and are
merely representative of various aspects and features of

the present invention.

ExamEla

Example 1: Antimicrobial effect on Propionibacterium acnes
(anaerobic gram-positive bacteria) of DM

[0047] Prepared DM stock solution in 500,000 ppm (50%).
Added 0.25g DM into 250ul DMSO and stirred until mixed
well. Then serizl diluted 500,000 ppm DM.

Centrifuged 5 ml Propionibacterium acnes in RCM
(Reinforced Clostridial Medium) culture. Adjusted
concentration of bacteria cell in medium by 20 times
dilution about  ODsgs=0.1x10° CFU/ml. Dispersed 200pnl
bacteria cell in medium in aliquot to each 96-well plate.
Mixed medium including bacteria cell and 2ul DM,
triplicate tests at each concentration. Bacteria cultured
under anaerobic at 37°C for 96 hours and measured the value
at ODsgs. MIC meant the lowest concentration of anti-
bacterial agent that sufficient to suppress the growth of
bacteria (e.g. growth inhibition).

[0048] Spread 0.1 ml medium including bacteriz cell
which ODsgs value was about 0.1x 10° CFU/ml onto RCM agar
plate. Pasted 0.8 cm filter paper and dropped 20ul of DM
into it. Bacteria cultured under anaerobic at 37 °C for 96

hours and measured the size of the antibiotic circle.



Table 2: Result of DM disc diffusion on anaerobic bacterial growth
inhibition: bacterial lawn strain P. 15 acnes under anaerobic

condi tion at wdGofi@r7:36 hours Disc No. Conc. of DNDi aneter pfrnh@loisssi
zone 55% DVB4 mm 62. 5% DML2 mm 2071. 25% DM - 80. 1% Tri cl osan30 mm
Exanpl e 2: Antimicrobial effect on Bacteroides fragilis 25 (anaerobic
gram negative bacteria) of DM NO491Bact er 6Pdes fragilis growing in
18-24 hours in the anaerobic thioglycollate broth was used to

formul ate the sus ension of bacteria cell of Mac Faland 0.5. Diluted
0. 5g/ ml O EF%% sol ution w th anaerobic Thioglycollate WO

2007/ 097765PCT/ US2006/ 015661 20 5 broth. Added 100411 anaerobic

Thi ogl ycol l ate broth into 10001 11 of DMdiluent with 1:1 ratio, and

t hen put intoT@MkEahaéMIﬁﬂtﬁétunﬂxﬁ(Nadnéd noubakelf gpn2dhe  Table 3:
M C test of | nhi bit Concentratlon test, Unit of
DM t est ed argbexpress %Féﬁ; 16”5ﬁd°5é YEAGE A?IF+BXP€F§ﬁ@ﬁ as ppm
| nhi bi tion; -and Noefdeidyd rghi bition) UM (PPm

10 (+ : Growth Inhibition; --: No Growth Inhibition)
DM (ppm} 5000 2500 | 1250 1000 500 250 125
DM
Percentage
(%) 0.5 0.25 | 0.125 0.1 0.05 | 0.025 { 0.0125
Growth
Inhibition ¥ ¥ ¥ ¥ i o o

Table 2: Result of DM disc diffusion on anaerobic
bacterial growth-inhibition: bacterial lawn strain P.

15 acnes under anaercbic condition at 37 °C for 96 hours

Disc No. Conc. of DM Diameter of clear zone
5 5% DM 34 mm
6 2.5% DM 12 mm
20 7 1.25% DM - -
8 0.1% Triclosan 30 mm

Example 2: Antimicrobial effect on Bacteroides fragilis
25 (anaercbic gram negative bacteria) of DM

[0049] Bacteroides fragilis growing in 18-24 hours in

the anaerobic thioglycollate broth was used to formulate

the suspension of bacteria cell of Mac Faland 0.5. Diluted

0.5g/ml DMSO stock solution with anaerobic Thioglycollate



5000 2500 1250 1000 500 Negative Control DM Percentage (%) 0.5 0.25

0.125 0.1 0.05 Gowth Inhibition +
WO 2007/097765
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broth. Added 1000pl anaerobic Thioglycollate broth into
100011 of DM diluent with 1:1 ratio, and then put into the
anaerobic incubator to incubate for 24h.

Table 3: MIC test of B. fragilis (Minimal Inhibit
Concentration test, Unit of DM tested are expregssed as ppm

and percentage %)

(+ : Growth Inhibition; --: No Growth Inhibition)
' Negative
DM (ppm) 5000 2500 1250 1000 500
‘ Control
DM
-Percentage
(%) . 0.5 0.25 0.125 | 0.1 0.05
Growth _
+ + + —— - --
Inhibition . )

“Negative Control” means Thloglycollate broth plus

bacteria with no DM,

Example 3: Anti-bacterial effect on aerchbic Gram-negative
bacteria H. coli of DM

[0050] - Base for antimicrobial disk diffusion
Susceptibility Testing is made of Mueller Hinton IT agar
obtained from Becton, Dickinson and Company, France.

[0051] Prepared Mueller-Hinton-II-agar by suspending

38g of the powder in 1L of double-distilled water.
Autoclaved the agar at 121 °C for 15 min. t The agar was
poured intec each agar plate and waited for solidifying. E.
coli of 1x 10° CFU in 100 pl medium was spread on to the

agar plate and were grown for 96 hours.




+ teyacive on ro nmeans Thioglycollate broth plus bacteria with
no DM 15 Exanple 3: Anti-bacterial effect on aerobic G amnegative
bacteri a Zweslt/oofesDM [ 0050] Base for antinicrobial di sketubfovgied
Susceptibility Testing is made of Mieller Hinton Il agar 20 obtai ned
from Bect on, Di ckinson and Conpany, Fraqfe. [ 0051] Prepared

Muel | er-H nton-11-agar by suspendi ng 38% of the powder in 1L of

doubl e-distilled water. Autoclaved the agar at 121C for 15 mn. t The

[ [ lidifying. E
agar was_pour i nt o_each agar_ plate and waited for so
5FHzBles? Y

25 col/i

CFREFRE L 00f i st défiasiopr eadeerolios térmmagar

plate and weegaghownbhote St hopioirtn WonI0Q74 097 7628CTL B2 006015661
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strain E. coli at 37 °C for 96 hours.

Conc. of DM Diameter of clear zone
10 % DM 18 mm

5 % DM 13 mm

2.5 % DM 9.5 mm

1.2 & DM o

Example 4: Anti-bactexrial effect on gram-positive bacteria
Staphylocoacus aureaus of DM

[0052] Based for antimicrobial disk diffusion
Susceptibility Testing is Mueller Hinton II agar obtained
from Becton, Dickinson and Company, France.

[0053] Prepared Mueller-Hinton-II-agar by suspending

38g of the powder in 1L of double-distilled water.
Autoclaved the agar at 121 °C for 15 min. The agar was
poured into each agar plate and waited for solidifying.

S. aueaus of 10° CFU in 100 pl medium were spread on the

agar plate and were grown for 96 hours.

Table 5: Result of DM disc diffusion on aerobic bacterial
growth inhibition: bacterial lawn strain S. aueaus at 37 °C

for 96 hours.

Conc. of DM biameter of clear zone
10 % DM 14 mm

5 % DM 10 mm

2.5 % DM -

1.2 % DM -




S Table 4: Result of DM disc diffusion on aerobic G amnegative
bacterial growh inhibition: bacterial law strain E. coil at 37 C
for 96 houye00t@o@enc. of DMD aneter of clear zone 10 Y-PMEshosmses1 %0
DML3 mMmm 2.5 % DW.5 nm 1.2 % DM 15 Exanple 4: Anti-bacterial effect
on gram positive bacteria Staphyl ococcus aureaus of DM [0052] Based
for antimcrobial disk diffusion Bdsceptibility Testing is

Miel | er H nton Il agar obtained 20 from Becton, Dickinson and .
Conpany, France. [0053] Prepared Miel | er-Hinton-1I-agar by suspending
38g of th e%ﬁﬁﬂ@@ i5ri 1L of double-distilled water. Autoclaved the

agar at 12 agar was poured into each agar plate and
vvglted for:'bgétlT élfyl ng Refg&]% aueaus of 105 CFO in 100 pl nedi um wer e

spread on t[b@s4gar plrabemaﬂélcy\@i@ B 0WN d‘e%s%a?@u&éit ed aéalb
Resul t of sc diffusi on on aerobic bacteri al growt TAht bl tion:
bact eri al %;%A\)#%Fﬁaﬁﬁtsd aleA RGO Ege30 foe gecn@zgh@ges@mm of DM

10 % DM 5 %dMr32+t2dow¥eMrarious concentrations of Dextromethophan

10 or naloxone for 1 hour and subsequently incubated with
lipopolysaccharide (LPS) for 24 hours. Dextromethophan or
naloxone pretreatment significantly reduced the
concentration of tumor necrosis factor—o (TNF-) ,
interleukin-6 (IL-6) and monocyte chemoattractant protein-

15 1{(MCP~1) in the medium of THP-1 cells after LpS
stimulation.
Preparation for Material
[0055] RPMI 1640 medium, phorbol 12-myristate-13-
acetate (PMA), LPS (Escherichia coli 0111:B4) and naloxone

20 were purchased from Sigma. The human THP-1 monocytlc cell
line was purchased from Food Industry Research and
Development Institute, Hsin Chu, Taiwan. Levels of tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6) and
monocyte chemoattractant protein-1 (MCP-1) in medium were

25 determined with monoclonal antibody based ELISA kits
purchased from R&D Systems (Minneapolis, MN, USA), and all
animal experiments were approved by the Institutional
Animal Care and Use Committee.
Cell culture

30 [0056] The THP-1 cells were grown in RPMI-1640 medium
containing 10% fetal bovine serum at 37 °C in 5% CO,. The
cells were differentiated to macrophages after treatment

with 100 nM PMA to the culture for 24 hours. The cell

suspension (5x10°) was added in 0.5mL into each well of the



1.2 % DM Di aneter of clear zone 14 nm 10 mm

W)2007/ 097765PCT/ US2006/ 015661 22 5 Exanple 5: Methods and Results

[ 0054] The nunmoytg7essTHE-1 cells were cultured and di f f erenusmbeadsdont o
macr ophages. The nmacrophages were pretreated with vari ous
concentrations of Dextronethophan 10 or nal oxone for 1 hour and
subsequently incubated with |ipopol ysactharide (LPS) for 24 hours.
Dext ronet hophan or nal oxone pretreatnent significantly reduced the
concentration of tunmor necrosis factor-a (TNF-a), interleukin-6
(IL-6) ahd tbasuyteurhermatlatact.anfSpwatednssdbvéd MIP-derinet water

medi um of THE-1 cel |l fter.o.,PS stipulatio Preparation for erial
[ 0055] RPM B90sFardrA® p‘ﬁ{ﬁoboﬂnléih%‘?ﬁ i RO @rPER/AN?%iPS

(Escheri chi aHeel i cO11 lelButndraialexerea28dWwese puichasedr remidSugna.
The human THE-1 npnocytic cel|l line was purchased from Food ]| ndustry

Resear ch anBCBEFRF6PHEMS | NstdRHEEMSHEPRPRAT, OF RO evé e of t unor

necrosi s faeboloRed THF-@dcatntify LAtk No6pGlke Clrantb ooy €4
chenpattractant protein-1 (MCP-1) in nmediumwere 25 determned with

monocl ohdl  BAYFBody™ ERREr ELITR YRt $heurehasedl Fiem RED st dmgated
(M nneapol i §; t N 0 Usmr, ask add - ani BRL-8XPERL MBRL Sy B £118PRfRwed by

the Institutional Aninmal Care and Use Committee.

harvested. The levels of TNF-«, IL-6 and MCP-1 in the
supernatants were determined using ELISA kits.
Effect of DM on the LPS-induced macrophage activation

15 [0057] The inflammatory reaction can be inhibited by
dextromethorphan at less than 0.01luM. The THP-1 cell
treated with LPS at 1lUnit/ ml in the presence of
dextromethorphan for 24 hrs and the TNF-o and IL-6
released in the culture medium was measured with ELISA

20 (Figure 1). Figure 1 shows effect of dextromethorphan
treatment on the LPS-induced macrophage release of TNF-o
(A) and IL-6 (B). THP-1 cell culture was pretreated for 1
hour with the indicated concentrations of dextromethorphan
before stimulation with 100 ng/mL LPS. Supernatants were

25  harvested at 24 hours for the measurement of TNEF—-o and IL-

6. The results are expressed as meantSD of 3 experiments.
*% p<0.01 and *** p<0.00] are compared with the LPS-

treated cultures.

30 Effect of naloxone on the LPS-induced macrophage
activation
[0058] Effect of naloxone treatment on the LPS-induced

macrophage release of TNF-o (A), IL-6 (B) and MCP-1 (C).



Cell culture 30 [0056] The THE-1 cells were grown in RPM-1640 nedi um
containing 10%fetal bovine serumat 37 Cin 5% CO2. The cells were
di f f er ent igbesh7iogr7egacr ophages after treatnent w th 100po¥wuRMesb@sdihe
culture for 24 hours. The cell suspension (5x105) was added in 0.5nL
into each well of the 23 5 tissue culture plates. LPS was di ssol ved
in sterile water and stored at -7000 i®&4aliquots. In treatnent group,
the THP-1 cell culture was pretreated for 1 hour wth various
concentrations of dextronethorphan or nal oxone and foll owed by

treat medt WHRr11@edd/ wultPBef was uprdireéd4 ot foaulsholin wobl rehe group,

the cell cultur s _onl reated with 10 / PS for, 24 hours. The
super nat ant&sl;év%é:%é:e arc\(?gs%re];ﬁ?a?‘h%n?e el ]lgfqpo%ﬁgbg,%of:f- %E%{Tﬂlﬂilwnl in
t he super natidnt 4 08ene/dbt BPAL N@ubetsiatGrkls| GArki harvEEfegt 29f2 DM on

t he LPS-induced macr oghage activation 15rF[ 0057] The i nfl anmat ory
reaction cdlPWe iFRAI bRreelepy aretort F¥FpRan Iat 6| e5d YRENL 0. TpM
The THP-1 r.e dwth LPS at 'Uni,t/ nm. Ln the presence of

dext r omet h?raép uezlLtkESf %%%Zﬁxﬁ%s%%g The" tsg gﬁdgl E}-{%GLF@F%%%%'d in the
cul t ur é0nedi<imOkas *rreasat ed; wkth g=td 9 12Cobkgrrewitn Ehoures-l shows
effect of dextroneth han treat nent. on the LPS-induced macrophage
rel ease of dt'ﬁﬁﬁ-tﬁg?ﬂ)lggﬁﬁe?d%l?‘gﬁe. “PHP-1 cel | culture was pretreated

or 1 hour [s6dd) the bndi galetbgoncally akkonsaghigexbbonethorphan.

before stinulation with 100 ng/nL LBS. Supern
at 24 hour $oPTERE FeABUPRFEMR 1of WRNR- adapdefiltobcaThe owsuilts are

. 1 * % * % %
cxpressed, B sSR! oS expenl e, ong B0l e ROOL o
LPS- i nddcedetdcr6phhges atrhereiorij0®s8). Efhectedl hahexorenimadat nent
on the LPS@E%QBESQesses and methods for producing them are
representative of preferred embodiments, are éxempiary,
and are not intended as limitations on the scope of the
invention. Modifications therein and other uses will occur

20 to those skilled in the art. These modifications are
encompassed within the spirit of the invention and are
defined by the scope of the claims.
[0060] It will be readily apparent to a person skilled
in the art that varying substitutions and modifications

25 may be made to the invention disclosed herein without
departing from the scope and spirit of the invention.
[0061] All patents and publications mentioned in the
specification are indicative of the levels of those of
ordinary skill in the art to which the invention pertains.

30 All patents and publications are herein incorporated by
reference to the same extent as if each individual
publication was specifically and individually indicated to

be incorporated by reference.



macr ophage rel ease of TNF-a (A), IL-6 (B) and MCP-1 (C). 24 5 THP-1
cell culture was pretreated for 1 hour with the indicated

concent r atyy@hgeAb7788l oxone before stinulation wth 100 pagfutbookFRBss1
Supernatants were harvested at 24 hours for the measurenent of TNF-a,

IL-6 and MCP-1. The results are expressed as neanSD of 3
experinments. * 10 p<0.05; ** p<0.01; *2% p<0.001 conpared with the
LPStreated cultures (Figure 2). [0059]One skilled in the art readily
appreciates that the present invention is well|l adapted to carry out

the obj gct speem| obt aimfet hgveRds,And Advaniages ”Eg%&ggﬁgd RSy, vel |

as those inheréent therein. The cell lines, animls, processes and
met hods f orS\prigoici A§Yt Renparet iept dyerithat iabseofeppéf epy egllement or

emhodl Mt S 1 X eTBhat Y3 G AT 110l o URNAGH 88 LELAALT ONS on
the scope of the invention. Mdifications thérein and other uses will
occur 20 toccrdwsE llillyl ddsthotdd ketgimhdde medinki entli engraswions

enconpasse i thi h Ll f the invention_and ar efined by the
scope of e A BabRobre Qied e (AR Py BpArent Tor e Berehn
ski | | ed0i n drte rarit otthatmyaayiog, substidaitd drs nandnfedtiogathaonsis
may be made .to the | venbi n_di scl osed herein vvi%hout d i)artin from

the scope antf sHi%it" SFEEhESTRYeMT SHEPYOEELPR P p?{f{‘éﬁ?g vl
publ i cat i onsquiBniliconedoEnthbefespecdd iahiroAndr aekndisadi ye of the

Ievel§ of tgH?%id%% %%gkgg%y ggglitifgtggégggiz%% %@L%hvéﬁfoégvention
pertains. !
modifications are possible within the scope of the
15 invention claimed. Thus, it should be understood that
although the present invention has been specifically
disclosed by preferred embodiments and optional features,
modification and variation of the concepts herein
disclosed may be resorted to by those skilled in the art,
20 and that such modifications and variations are considered

to be within the scope of this invention as defined by the

appended claims.



30 Al patents and publications are herein incorporated by reference
to the sanme extent as if each individual publication was specifically
and individually indicated to be incorggrated by reference. 25 5

[ 0062] The invention illustratively des€Yibed herein suitably may be
practiced in the absence of any elenment or elenments, l[imtation or
limtations, which are not specificabtxgqgsclosed herein. The terns
and expressions which have been enpl oyed are used as terns of
descripti%¢pdiﬁlnd not of limtation, and there is no intention that
in the use of such terns and expressions of excluding any equival ents

Fecooni zed {HEPSAE F Qe NG DLR s e PROREBF g ESufBiardt b e oe

of the 15 invention, claimed. Thus, it .should be understood that

2 thougin the. pradeliEilies (ChRcometinEal) ¢ e B &Liialigopgotable
preferred enbodi,ents_and .optj.onal . features, ification a

variation of t??épec%négpf‘%alﬁgrg}%ec&# 0 @dniﬁaéynﬁg‘étu% r feradicagyent for
those skilled jn the art, .20 and that. suc m)di.fic%ti ons and
variations ar eMCEHGUHS BWPlicatinn tadatient AEbacispal BHEEHR i nvention as
defined by the appended clainms. 26 CLAIMS W Caim 1. Use of a
therapeutically effective anmount of (+)-3-nmethoxy-17-nmethyl-9a, 13a,

14a- nor phi ngn_( dext r oret hor. phan) or _a pharnaceutically acceptabl e,
2ol oran ahAPEGREIQER 1t SIS eGSR coetAoTRTACAYRPraTBide of

therapeutic applicatign to a patient of bacterial infection. 2. The
use of clai m 1dexfFmnethorplhan phesphate.dext r onet hor phan hydr obr oni de or
dext romet hor phan phosphate. 3. The use of claim 1, wherein the
bacteria is Propionibacteriumacnes or Bactero ides 4. The use of
claim 3, wherein the Propionibacteriumacnes causes acne. 5. The use
of claim 1, Jwheeeise ohelavnpouvieerein Hppbre@rinoissRiapionihagéeréar acnes or
surface of the patient.

Bacteroides fragilis.

4.The use of claim 3, wherein the Propionibacterium acnes causes acne.

5.The use of claim 1, wherein the compound is applied to skin or mucosal

surface of the patient.
6. The use of claim 1, wherein the patient is human.

7.The use of claim 1 wherein the effective amount of the compound is

ranging from 10000 ppm to 1 ppm.

8.The use of claim 7 wherein the effective amount of the compound is

ranging from 5000 ppm to 1 ppm.



6. The use of claim1l, wherein the patient is human. 7. The use of
claiml wherein the effective amount of the conpound is ranging from
10000 ppmto 1 ppm 27 9. The use of %\zi m 1, which can be used for
wound heal i ng. 10. The use of claim9, erein the wound healing is
directed to wound is selected fromthe group consisting of incisions,

| acerationg, abANMSIaRICkHe OALS SRSy BlAd 1RkfiDat ear s, donor

or graft sites, cut woun I'on vvoun 11. Use of
a therapeutically effective anmount of (+)-3-methoxy-17-rnethyl-9a, 13
a, lda-norphi nan (dextronethorphan) or a pharnaceutically accept abl e

salt or an act ur

t her apeuti é%nﬁ&% %&{%gﬁc?%qr{ f\?lgﬁﬁﬁ?gﬁ’%/ usrg]gggélb@g E%?ﬂﬁ ggﬁh% wound is
secretion of t tee r03| factor-a &NF- % and interle

(IL-6) or monotytetegninmhd &93&60&5 e 3 o) RE Rl Rhe, msiges.
of a patient. 12. The use of m.L1, wher.ein the

Gext r oot hor prEMFEr BT BAbd SRR 6T, HOR B ENbS cR: Wesndziiarm
use of claim1l erel he inflammatory disease is acne. 14. The
use of claim 1¥0 é}ré‘? 1?8 VAMYi tor is applied to skin or nucosal
surface of the patient. 28 16. The use of claim 11, wherein the

ef fective anount of the conpound i's ranging fron110000 ppmto 1 ppm
17. The us m_ 16, wher he. effectlve anpunt of the co

i s rangi mﬁ h?%g‘lobﬂ}?ﬁﬁp%@cﬁ ectiye ameuntel 6t)-étme ozcyd?mmnﬁ Q@f,
be used for wo heallng 19. Th use of claim 18, wherein the wund
healing is dir d lfe-memphings  sedexgrosecthehanle F oub dBHEMEcewHically
i nci si ons, Iaceratlons abrasi ons, puncture wounds, blisters, skin
tears, donor o¥ccgpianle saktex ancemalasihercobier Wsumansfaotui of 2 eredieunant

for therapeutic application of inflammatory disease by suppressing
secretion of tumor necrosis factor-a (TNF-q)), and interleukin-6 (IL-6) or
monocyte chemoattractant protein-1 (MCP-1) from macrophage of a

patient.

12. The use of claim 11, wherein the salt is dextromethorphan hydrobromide

or dextromethorphan phosphate.
13. The use of claim 11, wherein the inflammatory disease is acne.

14. The use of claim 11, wherein the inhibitor is applied to skin or mucosal

surface of the patient.

15. The use of claim 11, wherein the patient is human.
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16. The use of claim 11, wherein the effective amount of the compound is

ranging from 10000 ppm to 1 ppm.

17. The use of claim 16, wherein the effective amount of the compound is

ranging from 5000 ppm to 1 ppm.

18. The use of claim 11, which can be used for wound healing.

19. The use of claim 18, wherein the wound healing is directed to wound is
selected from the group consisting of incisions, lacerations, abrasions,
puncture wounds, blisteré, skin tears, donor or graft sites, cut wound, burn

wound or radiation wound.





