1 TREATMENT OF VIRAL | NFECTI ONS The present invention relates to the

t reat ment waf 2001/0mbs3 nf ections, and especially the treat FRAcEhiRFRy I atory
di sorders caused by viral infections. In particular, the invention rel ates
to the treatnment of acute viral infections using a range of related

1- phenyl-2- 5 am no ethanol, ethanal and ethane derivatives, and to the
use of these conpounds in nethods of treatnent. The invention is
particularly concerned wWihEAHMENIQOTENTIRAT INSIHCTAONS di sorders caused
by infectiops with influenza vir strains,.including not only existing
Viruses, Uil S IEPEOT GRISALRS BERER HeriBl mlscrgsans mecBvEe it at ed
{1 om exi StitgubdeFaspidNoke B SiehCaBlot byidFnidlh, ENpLUENZAandent g, 10
The defence agai nst disease is critical "for the survival of ’all " aninals,
and t he nechaits sortherfplaoyent dferute virsl iplecposersing atrhepeastiralaledilnpheagl By st em
The i mmyne s stetr}r; i@ vtgr /180 T{hex, and i nvol ves two nmin divisions, (i)

i nnat e i mmffT P EARY: ¢ ?‘3/ %‘b‘gg Pledsttivase 4nd tpikke pssrpftteese srmpeusdsinem

| ncl udes t hgerigld of At BROYRNS Ui e SRAEAMC IR CLAE MiaSk oMLt pct i on
by i nvading organisnms, in a non-specific manner. Leukocytes, SUTER" ar e

i nvol ved witedpiratney iisomles eystidminfentonsdeiti ifleenzalviral phagoeyitingeet bgly such
as macrophages, neutrophils_and dendritic_ cells. The innate systemis
fully functegléﬂ%ﬁ wﬁéﬁe%?}ét afso) IS gastvatyeyinsif Vs thobayqmeeatd fasm, t he

adaptive sysiem yigus@Ohidthddul 64 iad 164 ; has entered the host,
at whi ch poi ntﬁﬁglt o?e\iel ops a d%l?eﬁcegos%elé?%r%%%%%%% pat hogen. The cells
of the’8daptive i nmune systemare called | ynphocytes, the two main

cat egori es, of WFich are Bcells and T Cells, B cells are involved in the
creation o?%ﬁéiﬁ ST PTG LSFOF Bodited fonihe seivivelptalkenimaly)and dhpiagmisand

I h and - - L cells 25 play a role
1 Bot bt heTbua i Bl s DATRE LTI AG L SIRRT Stk T Bl iR By rner o
are sever akosphsetrsl infolastineahan divisieds @rinasite Inghlip ant 9l M@ Cyt ot oxi ¢
T cells (CD8+) and, "helper” T cells (CD4+), of which there are two main
types knomﬁn’é’é’mﬁi/g%‘ein%‘i’ erute gsias inclpdey thg sells ppdanezhprgbmpethatdefetd  (Th2) .
30 Thl ;eel : - i tive | ne response,, which

vl vie the ‘et ToRor 8 by TRALRL SRR e TR B PEREET Loty
various cythidhresinvslved vas thEMnateltes, RRdE brd 24z pigh8SR QAREsR 8N
antigen. These cytokines jnfluence the - 2 - function of ot her cells in
t he adapti PECORAAgSHMAECPAN deadpbnedls. Thaianate sxstam isfullihéandéstat uct i on of
m cr o- or gagp] esponses are nore effective agai nst

i ntracel ?u?ﬁ’%%?%ﬁ%g%&%%}%mé)g{'vi Puses and bacteria present ignsi de host
cells. A Th2 response, however, is characterised by the rel ease of |L-4,

which results in the 5 activation of B cells to nake neutralising
ant i bod{ es)™ GFRtERL H%?dlak’%‘@ PeraBriaPrnly initieed pitertthe pribepunize sniral tho hest,

effective agal; r t ch as rasites. and toxins

| ocat ed outsidg§h%§%hégfﬁé§§%€%%$ ﬁﬁ%ﬁ%g&?ﬁ%ﬂﬁg“’C%Pﬁﬁﬁﬁhﬁafﬂ@ WYt ed
responses jprrovndgysgi dre cdleliflpnpidcyrse ciha iy s FRin@Rdgosibs Swhibl adimgRat hogen.
10 The present, invention is concerned with the devel opnent of novel

t her api es ?HPT{%Q&tﬁéﬁ#ﬁ%ﬁ%wﬁhféHbﬂ@éﬁmﬁa%Qéﬂ@ﬁmbﬁn@hmﬂnkbﬁEMmnSQﬁmﬁ

i ncl udi ng ; I i i egial ly,.respirator I sqrders

t hey cause@q%{)]@daglh%@ %/I?d:%ﬁ%}ln g?{)ringﬁgﬁt g)%c eglr%éotrérlfn “ﬁjelfﬁsplpﬁéci' gfﬁeﬁ]é et of

di seas#, apleph adle ireboth hlié Bimped imetund resysmt 0B in @NdnéBaed heRynor mal |y
within days. It is usually acconpanied by early production of i'nfectious
virions anﬁh% 2 SersrAlsbEsts of activeiet of effeckyr & el HodudingmytnexayEtdln  Acut e
viral infegtpd re i Y rved.w Lh pat hogens such as influenza
virus and f%?ﬁﬂ@??uﬁéﬁﬁgﬁf%héﬁ$§P§§ﬁ#§%P§%%§“§g%gggﬂggv@pg, “Hdfabl e
exanpl e beTyg t hépdilNiells ifhyend a'ype Qlﬂﬁlpeﬂ\micglll(l“}QE.SEd the 1918 Spanish flu
pandem c. 20 Acute infections begin with an incubation period, during

whi ch the viral genones replicate and the host innate responses are
initiaged. j r 1y in infection,ead to classical
syt on. oF! nee kbR e BV SRl Some

i ncubat i omcpesdondst rasceoritg e Idtstiatlatesty rdldabd bUGRRAs cfBLAGY EIHUSY, . |
indicating that the s q?tons are produced by local vital nmultiplication
near the sEW: ENFE%?F%.I -hé» 12 sespRapoendntigere IThessi cytakines influsfiechi on i s
unconplicated influenza. Virus particles are inhaled in droplets produced
by sneezing or coughing, and begin replicating in ciliated col umar
epithelial cells of the respiratory tract. As new infectious virions are
produced, they spread to neighboring cells. Virus can be isolated from

t hroat swabs or nasal secretions fromday 1 to day 7 after infection
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WO 2011/ 018653PCT/ G(B2010/ 051317 - 3 - wusually feels unwell for several
weeks, a wonmenugsme of the damage to the respiratory epibhsghiidmspy,t he
cyt oki nes produced during infection. Acute viral infections, such as

i nfluenza and neasl es, are responsible fpr epidemcs of 5 disease
involving mllions of individuals each year. Wen vaccines are not

avai l abl e, acute infections are difficult to control. This makes it

exceedi ngl yud¢tohi afudthertoslicinnhe edapaiceibsd innkedminnms réspohat gadpepuiaticons and
crowded arteﬂ%s. The frequent aqutbreak g‘L}' grovi rus gastroenteritis, a

cl assi c acUfET Al YRO-MEYHPTY Hpgng: ’% OBFSEAnSCARte Npre stettineragpipstc annot
be used, b ! i r 1,0 L i - b ff ive.
ToTher e i 5 ¢ pert e RTE e S ] A S el Ualee bR A P e BN i ¢
antiviral despgssajhbivkvaragpichhraiteriped by ithhe tebatssofiechmidvidiabh e However, it
shoul d be noted thzi5 geggre re currently ng antivirals for nost conmon

acute viraP“if*feas B Rakenevimbsing odicsediiely cad hedwmaraltitrenaity. f or
| mpr oved nqqlllch@hgﬁ%é Q{Ilr(])%;&fécﬂvé gg%ﬁg{ %ﬂ%a%gpuﬁar farh¥) E‘rgsl sdcﬁ]&gg@!’a%leﬁ 383 nd

especially acute vira ctions. rnvent or ave t hat
certain rekatiedotatphomyide Rosrdelio Atdvadiagfeht aiowe sndaliemtdiseRrQPEALS €5

required to be usef@tﬂé in treating such i1nfections. Thus, according to
a first aspeddoguiatliffprspemeshspismsariastias inyadingdethogemonpound of 20f or mul a
l:- RL wherein:- Xis CO CHOH or CH2; is H or conbined wwth R2; - 4 -

R2 is H OH a halogen, a substituted or unsubstituted am no group, a Cl-5

al kyl a0 allkeyydseqriatntionns édtated vathbt devdl @b bR nONE 1Rk By he OH
am no and/or optionally C13 al kyl substituted phenyl group, or conbined
with R RYCHMEORAT 2pead genecioi gepdntsstiensy indudpg acufe itk ldgtentions, subst i t ut ed

or unsubst | ] r a Cl-5 al kyl gor .al kox roup,
optional | yl?%%@?’f %s@ ggé%%?%%éth% “Hore’ o, Uy r&ﬁf‘%(?u%ﬁych?‘%ﬁtﬁ??m ly
C1_3 al kyl rapithstdet uf dideapl@nyltigiPbisf JBodl @fkﬁmﬁ%is,smgme@hﬁ%ﬁoaﬂn@f gr oup,

or conbined with R8; R7 is H or conbined with R8, 10 R8 is conbirned wth
R6 or R7, ®ithingdags.dt jsaisealy 2eenamprniashbymeti grasucigre bhinfeoio@vidbdsyandgr oup,

optionally. i ne. e tero atomi,n its carban skel eton and
opt i onal | yeﬁsﬂ%l‘é?% gglélg&\%?ﬁky I)ﬁﬁééh(g?%n%l}l &c @%ﬁéﬁ%‘ff%ﬁw INECCEPY arg lly

opt i onal | yobuebsidiwith pathdent s@iheasof FIMBRLLvIEH M 1BhByikk Q¥tke AFal RlfHongr OUP;
when conbined, Rl and R2, together with the associated ring carbon atons,
form an 15°%ytG BNee! yneraklassamplabeias cyecHoB Kylluengy vihwalvkishyhysed the

cycl ohet er p@{ i eroal kenyl group of 5 or 6 carbon atons, or 4
or 5 carbon gt r%sngért;%péhﬁge}%'ro atom

20 Acute infections begin with an incubation period, during which the viral genomes
replicate and the host innate responses ate initiated. The cytokines produced eatly in
infection lead to classical symptoms of an acute infection: aches, pains, fever, and
nausea. Some incubation petiods are as short as 1 day (inﬂue'n’za, rhinovirus), indicating
that the symptoms are produced by local viral multiplication neat the site of entry. An

25 example of a classic acute infection is uncomplicated influenza. Vitus particles are
inhaled in droplets produced by sneezing or coughing, and begin replicating in ciliated
columnar epithelial cells of the tespitatory tract. As new infectious vitions are
produced, they spread to neighboring cells. Virus can be isolated from throat swabs ot
nasal secretions from day 1 to day 7 after infection. Withiri 48 hours after infection

70 symptoms appear, and these last about 3 days and then subside. The infection is usually

cleated by the innate and adaptive responses in about 7 days. However, the patient



when conbi ned, R6 and R8, together with the nitrogen atomcarrying R8 and
t he car bowoado@weéssr ying R6, forma 5 or 6 nenbered cyc
group; and, when conbined, R7 and R8, together with thekﬁ?ﬁ]}gg@ﬁ%gl{)m
carrying them forman 20 optionally benzyl substituted 5 or 6 nenbered
cycl ohet eroal kyl group; or a pharnaceutically acceptable salt or solvate
thereof; for use in treating an acute viral infection. In a second aspect
of the i nventilyricels hewdl fos spreeal vaels, a comichachcobf freleenpt fgiheképahiong 25
and/ or aneliogratin n acyte viral infectiagn, the method conprising '
admi ni st erieﬁbt,[“g}{u&?1 gy gl‘ftﬁy n‘isrl?r‘?fg’éaé gFﬂ%‘ﬂé HPRat ment, a therapeutically
ef fective anount of a conpound as previously defined. R2 can be a
hydr oxyal kyl group, or include a carbonyloxy group and is, preferably, H,
30 OH, HOCHRufe GraCit¢tonEHeEh GO0 eNd-2 00 Greasley, 2k rBgloagibRr, foPERA&hiRPbY
chl ori ne. % is.rmreﬁgref,erabéi% H OHor A. R3is preferably H NH2, CH
or CH3PRCDGSeaseinydvipg pulligpepicindridpals eaghpeap Wiy varaingsarg net avaiidhily H  OH,
WO 2011/ 01 iR - - N - r .a | ggen

363 i B2 3 LonfiolPThis 611[1\4)1/(%% g}FCegﬁgglﬁgnﬁ%lﬁg?oec}ogngl y

preferably, chlorine. R4 1s nore prefera

met hyl , et bybte indfectidns imhegepophiriand yhd dewtiyd aeis. ettRyteqanst smskapsef er abl y
methyl. R7 is preferably H R8 is preferably straight chain or branched
C2-C6 al ky FIO&?"&&‘Bga%@FFéﬁaii,Iafl@ﬂﬁéﬂtf infetiony kighlghts thh erahlem Ph@ivinl  PhOCH3.

R8 i [ .. - C(CH3) 2QH, .

Crepnca 6 RGO s and, most
pref er abl y Theexit thdslitd hope JE(fmBl2Rst ac(feNnPRGHns Wtk &R ) or

- CH( CH3) CH2CH2PhOH. R8 can al so be; - 10 When conbined, R and R2

pref er abl y 14064 AagRstig i thPecompraslahlg. dFwerer, dirshoeldhsineeadl thet therepref er r ed

that, t i : [ I.ng. R3 t h t
ca?ryi ngg%@%%tgy&%%%ﬁaalg%%ﬁgﬁg? %&rga ‘%?}Fer g}faggjﬁeag?sagﬂwre S, B8R at oms and

1 nitrogenckiyn ndbkan ti7arafid ildBraved nthdaiRa fof udeSn PEekekmest dfhat) 15 they
formthe group:; - In the foregoing, Ph nmeans phenyl and it is preferred
that, wheniMectioapendcorestly agnye eielinfoeiongl group is 1, 4-substitut ed.

15

The inventors have determined that cettain related 1-phenyl-2-amino ethane derivatives

have the properties tequired to be useful in treating such infections.

Thus, according to a first aspect of the invention, thete is provided a compound of

20  formula I:-

R1

RT

R2 X N
\'/ ~ i
R6
R? R®
R4
I
wherein;:-

X1s CO, CHOH or CHy;
R'is H, or combined with R%



20 In preferred enbodi nents, the present invention involves a conpound of
formul a | whesglossss X 1s CO CHOH or CH2; Rl is -1-1; i Qr a
hal ogen; - 6 _J%;ss;s H OHor NH2; R4 is H, or a hal ogg"rﬁﬁ‘%&“ﬂ@%&iﬂ% is
H, nmethyl or ethyl, or conbined with R8; 5 R7 is H, or conbined with RS;
R8 is conmbined with R6 or R7, or is tertf“butyl, - C(Cf 13) 20H, - (CH2) 2PhCH,
- CH(CH3) CH2CH2Ph, or -CH(CH3) CH2CH2PhOH;, when conbi ned, R6 and RS,

t oget her wi RhistHieOH ¢ halggen, atsolRceatd i 0gsuBSi@nd ahfigo SRLPONC, 5 lkyl 8L OM
carrying R6, forma cyc| oheteroal kyl group of 5 carbon atons and 1

ni trogen 1025pheroaRdoPtinRally wepsatEdrEtaeee eombie@dOFhesitarm/bhe gr oup: -

or a phar iaﬁft - |t or solvate thereof 15 In all
enbodi nent s Io% t e !%\Jfgﬁgﬁ%ﬁlﬁg %P}z&@%griogph%rtcogg’%ﬁdn@g‘ gnf’t h RS it is
preferred fRtaddRtme bachdnd@ichiéntyrHADHEE Rilog@, QUBbsiRlE] 6F %hxs&ugﬁt hyl

group. In such preferred enbodi nents, it is also preferred that R4, RS
and R7 are APIRREIQW, pr o foroHkyl on dlkreyligsouproptionady ewbspreéewite dne obadierent s

R8 can be - B - Ck RCHPPhOH. 20 1t .is known that, during
an acute vi@%’%’%ﬁ@rQ%érggg%gﬁ%esﬁggfmﬁeﬁé’hwyﬂ&’?UP'S pr edoni nant |y

fought thrd/gbH;he host's innate i mune system and the cell-nedi ated, Thl
response, anﬁd, subsequently by the hunoral, antibody-driven Th2 response.
Fur t her nor &}° ¢ ke 2i(ny elirkgraupairicombinedarith Rh suscepti bl e i ndividuals (i.e.

t he young, i nd_healt hy individuals), the Thl response to an
i nfluenza i%pggp%ﬁ&‘gg%egg@%renel y strong, and can give rise to a

so-cal | ed "RAi§ edthbiged Wahms, oriIRTVEH 1Y b B82ighSIHAR bisf | agecl i he
concentration of certain cytakines, saljgh as BN ?wgndérl%\lﬁ?gl. Cﬁ'ﬂ{qé
"cyt oki ne remopearally daaluding anserr notesheterb [atpmrit itocarlodn skafeest 2d | ung

tissue, the_l|: e flui.d into the ngs, and significant damage to'the
| ungs of ag’p%lﬁgé’g%g’%%%tﬁﬁW%u%e.“fﬂ%feé#%’ D97 B PeYPEIZ010/ 051317
- 7 - resulshbGRMed @it JRRIhGE WY &i@.gmgﬁylomg{ag]@&pﬁul monary oedema or a
secondary bacterial infection, which can eventualTy 'Kill the infected

i ndi vi dual WheatchainadaR! atbRY itogether tuthl the associated ting carbon atoms, form an
75 optionally O substituted cycloalkyl, cycloalkenyl, cycloheteroalkyl or cycloheteroalkenyl

group of 5 or 6 carbon atoms, or 4 ot 5 carbon atoms and a hetero atom;

when combined, R® and RS, together with the nitrogen atom carrying R® and the carbon
atom cartying RS, form a 5 or 6 membered cycloheteroalkyl group; and,
when combined, R7 and RS, together with the nitrogen atom cartying them, form an
20 optionally benzyl substituted 5 ot 6 membered cycloheteroalkyl group;
ot a pharmaceutically acceptable salt or solvate thereof;

for use in treating an acute viral infection.

In a second aspect of the invention, there is provided a method of preventing, treating
25 and/ot ameliorating an acute viral infecton, the method comptising administeting, to a
subject in need of such treatment, a therapeutically effective amount of a compound as

previously defined.

R? can be 2 hydroxyalkyl group, or include a carbonyloxy group and is, prefetably, I,
30 OH, HOCH»-, O=CHNH-, CH3PhCOO-, NH,COO-, or a halogen, preferably

chlorine. R?is more preferably H, OH or Cl. Rsis preferably H, NHz, OH ot -

CH3PhCOO-. R?is mote preferably H, NHz or OH, R#is preferably H, OH,



Baungarth and Kelso (J. Virol., 1996, 70, 4411-4418) reported that

neutral i salipoi1@disidie 5 Thl cytokine, IFN-7, can lead to_a significant
reduction in the magnitude of the cellular infiltrate i nPCHEB20H81387
followi ng infection, and suggested that IFN-7 may be involved in the
mechani sns that regul ate increased | eukodyte traffic in the inflamed |ung.
They al so postulated that IFN-y affects the |ocal cellular response in the
respi rat or y NH&XDO-as amelideeasoreRedy shemh,e Ry S to influenza
virus inf ecti%n.hgased ongthzp 10 fbi(}}yﬁd%]%gggﬁ {gﬁl{l@eg%ﬁgﬂg@ﬁgﬁh ({Iﬁors of
the present PFHiFényirstheorbylderdomatrepreteraldy pamieg si: fhyoindthes: GYdrlshRes,

TEN-7 and TNk, ful,.for freating . influenza. As describéed in
the Exanpl es, t)ﬁ'eR?%\yPé%?%ﬁgefs{t 8?S£fe{eﬁsg’?5é?tf%’tt§h%’ﬁ ot {perneleddefteQs alkyl

1- phenyl 2- apioup, epdiaaiy sgystivedd WS i - Oﬁ‘rt% ' ri,fodrine), on
bl ood cells that had been 15sti nul at e’ﬁeﬁﬂ’suc ﬁgar\/\qglﬁ%étktﬁé‘%m?ef | ect ed
an acut e’ vi PEFerphly st g, isprepyhoE@eCHEOM] r@EH IO EES, (O ,PRey, Used bl ood

|1 I j ith mt I I hari d
Concanaval r o iy O EEARRE o AR Pl g iahgiiandaoss Godbinoly, e buuglys, and
whi ch t her eBG§CIHiDM]| FCEL, in t t
coln’?rencee:ri t %Csi ? Th?sﬁn%gg?@ﬁggﬁggg?%ﬁg%g*gmr Q%ﬁ@%&%i‘é%g@sses

that are 20°%#feddet by a viral infection, and enables the direct
assessnent of the imune r %5hibited by the | ynphocytes upon
treatment with the 2~début ami ne and ritodri ne. As
descri bed in Exagf the inventors found, using thissxR vitro
nodel , that
effectively and P ki t ed t he produciCHesOEH, ke , IFN-7
and TNF-Qt. Thus, i nvent i chg
system which is driven by IFN-7, "and Whi ch is responsi bl e
hyper i munave&l toBdEARE auses respiratory collapse in
suscepti bl e i ndi vi dual’s %SS?B?{I%‘%?fggﬁémgheoﬁfﬁ%%rthy). WO

2011/ 018653PCT/ /051317 - 8 - These conpounds are representative of a
famly of acti conpdunds that share a common 1-phenyl-2-am no et hanol

et hanal or ethane core structure and which are known to exhibit simlar
physi ol ogi cal tivities. This famly of conpounds is defined by formula
(1) and it because they all share the sane activity providing
motif, 5 that theyHcan all be effectively used to prevent IFN-7 and TNF-a

| evel s fro i Sing Jigy the "cytokine stornf followng a viral infection.
Fur t her nor g@jﬁeél?%fg‘g c}{) iaﬁeeﬁorflwxﬁiléﬁspﬂ’fé?‘f&{edt%, toggthert witls tHeanreogeh 2eom

deronst r at edryingRBdhd Me ¥hrkOn TRIS & %ﬁs t hese conpounds may be used
to prevent, treg;t or ameliorate 1%?% |f§}§‘%r9r%ia§gcj%}ée§e E’nglgﬁowf\ﬁ ral

i nf ect i onsCartmreatompentl drrstrogreratnar aVhel Rese Rad cdNE%edl:6, Iséaﬁnfegrt 4 1O
denonsty at&eﬁ?@f&m{en addition to sharing other properties, the deflined
2-am no

1- phenyl - er A8, et hanol and ethane derivatives can be used to
nodul ate T d IFN-y in spch—a way so as to be useful 15 in the
treat ment and chronj al infections. In particular, these

conpounds yay be piratory disorders that are caused by
acute viral infegtions, | n some cases (e.g. influenza

i nfections), cause deat h. - ous netabolites of conmpound (I) (i.e.
any conpouadh®fort el .be 20 ysed for treating viral

i nfecti ons. COITpO%’I ’ﬁ)ééﬁpﬂgﬁlé%éﬁ@wﬁe{ﬁaéﬁﬁti‘@Fﬁn Meybygutehianal . Hence,
t he conpouheh phynyhmspupic],ddmbattytedi ast er eoner and enanti omer of the
formula represented by (I). Diastereoners or enantioners of (1) are
believed to display potent cytokine nodulatory activity, and such

acti vidki eqn ef? m.ned of ropriate in vitro and in vivo
assays, whi ?IBI% Wi ﬁ%g@%g}g&ﬁ, E}}cg))f)tr ggtsl I’ffr&%g v pCrmpourd obformulall al so be
appr eci at &hetdimt conmpounds for use in the invention may al so include

phar maceutj ¢ Y. ive lts, e.g. the hydrochl ori de. Ri t odri ne and
dobut am nté’éléigieé)’b%ﬁﬁﬁi%ﬁgﬁyl -2-am no ethane derivatives, and share this
comon st Ragdyral motif with many (3-adrenergic receptor agonists (also
known as 0- 30 agonists). Hence, in enbodinents of the invention, conmpound
(1) may b&’# ¥I3OHadr ehelogé recept or agoni st. The agoni st may be a 131- or
132- agoni st. Exanpl es of



- 9 - suitable known 132-adrenergi c receptor agonists, which may be used
in accord A he invention, include sal butanol, | tanol_,
terbutaliﬁg?ﬁgp?gﬁ?trol, procaterol, metaproterenol (or%%ﬁ@%%$§W§?Fﬂe),
fenoterol, bitolterol nesylate, salnetergl, fornmot erol , banbut er ol
cl enbuterol, indacaterol, isoprenaline, " Yimterol, ifenprodil, buphenine,
5 dobutam ne, and ritodrine. In another enbodi nent, the conpound
repr esent edRbiy H,@dihdraN);) nmay be the drug that is known and avail abl e
under the ;ﬁgdg%nane bupropi on. Bupropion is known to be netabolised in
vivo into andiber2bplogimf erent netabolites also of formula (1). 10
Therefore, fuypipprion or any of these netabolites may al so be used for
treating acute viral infections in accordance with the invention.
Bupr opi on iR isrel, abehyl sedthphast&nBRsekedtRevel y to a nunber of enantioners,
but these %gnpounds represent a relatively small proportion of the total
m

met abol i'smibfs ther pepeised withk®; Conpounds defined by fornmula (1) can

therefore imgc t hese t ahgl i t.es as rac r pai rs 15 of

di ast er eoi sﬁgﬁ‘ée?(ggglﬁm‘?ﬁaﬁh \flili% 152? > SARtT %Wiseﬁgfqgr ‘r@ﬁ%@i@ﬁfp ee- and
egt hr o- pai rCIo{CIg)@ELEHeH, 2o NEHFC AN H e, PRI )i dual threo and egthro
enantioners. It Is preferred that 'the conpound defined by fornula (I)

i ncl udes t ecagrRhizasdaR? pehBE, togetemarith thaeitsogeExemptaryjndRrRIhe batbon

met abolites,| e 2:(1,1-di net hyl yl)am no-1-( 3- .

20chl or ophz‘ﬁdy’ﬁ %‘%’gﬁ%ﬁf’f@%ﬁl 2 Cﬂ‘?‘l“%f%ﬁ%%%&g g?ﬁﬁ?ﬁéﬁ HRYBeAY I aEPgss- 1- ( 3-
chl or ophenytorpr@gan- 1 -one, (1S, 2R)-erythro-2- (1,1 -dinethylethyl)

am no-1 -(3- chlorophenyl)propan-1 -al, (1R 2S)-erythro-2- (1,1

- di met hyl ethgn)R7anil RS 21e cqnabinehthey bptretiyigrprrepan- | - ol |

(1S, 25)-tlar (1, 1-di met hyl g ) am no- 1- (3- chl or ophenyl ) propan- 1- ol
and (1R 2R)/thre
chl or ophenyl ) prop
hydr obupr opj on (i/e.
di met hyl et h 1Nn0-1- (3-chl orop
hydr obupr opi on, nay be. -t hr eo- hydr obupropion, i.e. (R

R- hydr obupgﬁﬁpgﬁﬁm‘é‘mf %F@?bl%ﬂ?@%q&;ﬁ? re§b egt hr o- hydr obupr opi on,

i.e. (R S-hydrobupropion). - 10 - Bupropion has been previously indicated
as being potentially useful for treating HSV1 and HSV2 infections, and

cer t ai i bupr dpemhodizrcatolfithemvemion hisare Rbdatotsughret edihd®, hel péferred
for treati i nfl amm di sorders. Thus, col l ectively

potenti al | ef yl g at Qry
in the pri %%ligr@tﬁeﬁdﬁ?%blﬂrﬁﬁ eng&igiiOL“E’ E’F@f‘-’é‘gﬂﬁif‘@@’l group. In such preferred

2- 1,1-dn@1§1 i el 7 rekerr | 2L 3
(15 o o S PR UBCRUORI 1 Brefered Wl RECING RELRRRKK B or OFL a7dBais. 1. ol
and (1R, 2S$br Int duch pRefeted erdboditrieytsetthyp di-(@HLPOBH or -

chl or ophen -1- ave previously been indicated as being
potenti al |§%§W@zﬁkﬂ)&?t reatment of chronic viral infections, i.e.
HSV1 apgl HSV2 infections. 10 Therefore, in a third aspect of the

invention, there is provided a conpound represented by the general fornula
| as previ biskyovdethaneldring an ausevira idfaeidn; eahng iiflehzatewiak id nf ection,

with the proEi SO tﬂa{r tFe cor’%&gng i s not bupropion or 2-(l,1-

di met hy! et ByFY BRI IoRepsthepel B Rethyl s 1o PR ThoIsien 2ndythe gelhmedisted,

Fur t her norgh1 tdipnst UHAtAILASRA i bR ahf& 8, S Provi ded a

met hod of reveIr)ltiSng, tregct%i %gya%%%?ﬁglﬁe%ﬁgﬁjg?%n%é%%ﬁjﬁs iWP&ction, the
met hod con’gmtfsirmgreadm inistremnibelgvetthatainsubjepdble inlinaed @¢. tﬁélg&dgir']@rﬁiﬂi@nt, a
t herapeutically effectiv of a conpound represented by the general
f or mul %ul %ﬁ%ﬁ%@a@égﬁaﬁg{ rRPeIve P an Hignaagntestien earebeccmmonelyd i s not
bupr opi on Qfond- {nt b HvIEILYS & Qo= i- (3= 20 .chlor ophen r.opan-| - ol
in any for m s S%Eaf erred {S ﬂgfgﬁghg&g%%%gtpﬁrén’ ln‘é?l‘é]ﬂ%?isf@y%)ﬁ%l% &¥¢in any
aspect of ihhke tdncendritdn dfseaninRyRRRRE, isOMREs TFOI BeX TRIF 4 P& & ah;and/ or
second position. 25 The inventors bel iseve Sft hat ?t he conpzlﬁ]rll{j C(rﬁ&kfugepnul a (1)
may be usedeinh’ eandgesultdaserions infansmytionuefiiefecet! haguiseueprhedbukagd 6f Miid al

.infecti Onslntoat@lg hinegg gl!lé %tgi%lﬁ anqldgr%ra(gjeetrosth\é\/mn(ép OPBI}/ infected individual. The end

| ) propanThol ). One i soner of




result therefrom The conmpound (lI) may be used as a prophylactic (to
prevent t ment of a viral infection) or nay be_used to treat

exi sting ei%riaﬁwfllsﬁgcti ons. The virus may be any virus, SR&GER(H&133R

envel oped virus. The virus may be an RNA 30virus or a retrovirus. For
exanpl e, the viral infection, which may be treated, may be a paranyxovitus
or an orthonyxovirus infection. The virus causing the infection may be a
poxvirus, iredultahbdS, redfhABRY disBRier QhcH A OMINOHSy oEBEnY bE y§ec8§%§%§&t&ﬁ?
infection may be a filovirus, arenavirus, bunyavirus, or a rhabdovirus. It
i s envi sagéufettinm whid aanrcyentnally ibthe i6fehep anthivdna usther Bina bR/ VirddStscldr a
flavivirus. The invention extends to the treatnent of infections with
derivatives of any of the viruses disclosed herein. The term"derivative

of & virus'BaaaRaikhed KeRod]. Shfdhi 99af 70/imps. g LG Galsh O
exi sting vi rafﬂgstrai n. Tﬁg] viTus may be seﬁ%tg?tée rgﬁtﬁéﬁg?}%ﬁ%"%‘%\}}iﬁra|

gener a ¢onSidtdyngiref TN cenzaliordsgrlfcaft rddabhidHEIAZBY ihapsitfde offifd WaMZAVI I us
C, lsavirus and Thogotovirus, or any derivative of the foregoing viruses.

I nfl uenza ¥itHisedn leng tissvel follewing infse®n iat supgessel thof IR aRyiba iveJlE0r at es,
including birds (i.e. avian inpfluenza), humans, and ot her nmanmmal s.

| nf | uenzavi} s DFbaysas that Feglpaﬁf Bairasilekosya tiafficde thaiaflamed lioghdheyramal s
and birds. _j A i pf ect;s [hu and seal s, and Influenzavirus C
Mnect s uteo ARy LB G R T PR oo t S ey PGS uses

i nfect ver tebeatiRSydbme Mdhagal fALHAS) tcﬁiﬂﬁuér{k\é%lirhf‘}?ﬁf@cfd‘aﬁ; Bl G@mPound (1)
may be used to treat an infection of any of Influenzavirus ,&j

| nf | ueri2 avfindigesof dis steryl therizeanitoraof Qe eseat deehtiat donsidedadieefher | t i S
preferred that 20 c ound (1) . .may be used for treating an infection of

| nfl uenza NPPS‘?SSIQH(‘P% ¢/ aekines HOVgond T rueny he psefildoseetagénfbleassi f i ed,
based on the viral surface proteins hemagglutinin (HA or H and

neur am ni dase (NA or N). Sixteen H subtypes (or serotypes) and nine N

subt ypes ofs HedctibedhmachA Biafniptes v thvRees §1d@Bd bfe @tcrs DI¥So 13009 ?—lﬂ)ﬂg?é-l) may
be used to_treat an infection of any serotype of Influenzavirus A

sel ected ffamrneEhyrussvatves frodghramsmadgttodiinelion Hibdd cali NRx hidPbin H3NL;

H3N2; EBNS..: . : - . H5NO: H7ZNL: HZN2: H7ZN3: H{N4: H7N7;
FOND. tnd THTOREE 5T P Ec R oS Val pliftions Avei meal of
conpound (infectiay, they pdtblsid @fllsympReat hi@bedalRATAAH With icdoBf£Ct i ons of

H N i ru&, or a derivative thereof. It will be appreciated that sw ne
fluis a stPaPyBecharde prNencanpyalin /ocompands thi stgpdiesignal tratisdoaivbrcause

event ual t h t,.wsh to be boun ypot hesi s, the

i nventors &%e:?g\ﬁ’gntdhugﬂtﬁg@gr%o nsggtupa% Wﬁlfiﬁgtffs%rﬁse%”‘t‘gégilo iSPRPIE A ect i ons

because i tcomamemetmiassisarTHinhiodkltthéreRfre @Mﬁél?}(ie@ﬁca@és&ﬁé'gfd&%es @1999&13 n
a

particular. | FN-7 and TNF-a, and that, therefore, it n be used to treat
the repi riafvey hiasarbisfecsearsdenpllenthyiditart dssebeotritofi thelineneonpgune: (1)

Vi ral ly- i raneaat By PRy AE G B ot R by PRt Oy IO may

have an efdndattodneany cyt oki ne. However, preferably it nodul ates | FN-7
and/ or TNF-a. The 10 conpound (1) nay be used to treat inflammtion in an
acute viral infection of a naive subject. The term "naive subject” can
refer to j ndiavi s .n@t .previously been. infected wth the
virus. Ip%vm(ﬁgg%géeldg%?rxé%@ %fs 2 Ot3haelp%egeoréﬁoqnﬁd\lﬁ%@éﬁm 218 Msle thanthsct ed

Wi th aesvi rlushenglizamaro fdfmederivhiat theydbsddemlcivy anﬁ%m% Ak e
infection. 15 It is especially intended that the conmpound (1) may be used
to treat thiedydtinalof sheagyeskinds, BEN{ynall TINTF-ec tlitms, ths itlnésn I hascan ®E ages of
i nfl uenza. The conpound represented by formula | nmay al so be used to treat
a viral flap@olgf thThy imgune sestem,pphickislrives by IFN-Yeatdehich eresmiibleence of
di sease s r_an_onset .of ,nore seyere s tons. 20 The prior art
does not ﬁgﬁ%ﬁﬁgefrﬂrguﬁgge '?C%Vdﬁfﬁgpﬁiﬁ" 6trFaH§%é jreiogy callgess ias 2- 0, 1-

di met hyl etstyeppdile @rdlviddic@loonRRBEAY Ak QRAN: | -0l , or 2-(1, 1-di methyl-2-
hydr oxyet hypam no-1- (3-ch g?opﬁte}n?/?l) pr opaﬁﬂ-one, for treating any viruses
of the’herpes fanmily, such as HSV 1 or HSV 2.



25Thus, in a further aspect, there is provided

2- (1, 1- di ngblgl Hdikyss) am no-1-(3- chl orophenyl ) propan-1-ol, or

2- (1, 1-di net hy1- 2- hydr oxyet hypani no4- ( 3- chl or ophenyl ) pr BpHBI0I8AEI31T or
use in the treatnent of a viral infection caused by a herpes virus. 30
Al'so, in another aspect, there is providéd a nethod of preventing,
treating and/or aneliorating a viral infection caused by a herpes virus,

t he met hod dbeprdcn ds atkIepreaGhE R IF i ject, i,n need of such
treatment, a thera Ij:gltni cal | yp ef f eéit%}e\%})gggénr‘g%’n(t)ftagy@eag&%omds that Shazc o

2- (1, 1- di mnetAyféh P&%—%@H&nq ghetn orthphboyd thprcoensthe@e @hid which are

2-(1, 1-di mefhvds 5 ef hyl yam np- 1- ( 3-ch| orophenyl ) propan-1-one. 5
The viral infect i?%%mn%gg eﬂ%{%fggﬁ) YO ﬁe?Llé'rF"rIﬁ@’ ogoadds is defitde
group consi by fargnutd (THatdae Sl69S8! BdcausEeh ' Virus. type. 1 (HSV]),
Her pes Sinmplex Virus type 2 (I-fSVZciu,IS Heﬁpes&I abi g%%ln%e, acﬁﬁl%%%ﬁ}%‘%f)?%e
cyt omegal ovitruthey var it ¢fcriody esedvibrpdsrenENSN 8 AdHaE. o TS andy
her pes virug, “t%tp%%SG and 8. The herpes virus nmay be a herpes si
virus, and Wy “He~R&WPrgr fpliwwing 3 girglinRcd®).- erythro -2-(1 , 1

-di met hyl ethyl ) am no-1 -(3-chl orophenyl)prop an-1 -01, (1 R 2S)-
erythro-2-(1, 1-di met hyl et hyl ) am no- 1- ( 3- chl or ophenyl ) propan- 1- ol ,

( 18,( 29t ?r%ﬁt@{mgﬁel ?%defdﬂitﬁ&ltih)ﬂx@ﬁiwdoﬂffhé‘fﬁvéntbﬁs%a%' LG QRRSAYLARY 2Pan; 1 - ol
or , -t.hreo- 2- ,Lo- ?

di met hyl et HYF YashBotek that these epmiepyrds praygmnisad ol prregntheestsesniiddgeat the
viral ig ing i her, virus. However, it is preferred that
(1S, 2R) - eryt%%dz}pgflg@%%%?&#g%%@i ‘élfafksj)"l%?%lr‘ﬁnﬁo- 1- (3- chl or ophenyl ) propan-1- ol ,
or (1R 2S)-erythro-2-(1, 1-di net hyl et hypat ni no-1-( 3-

chl or ophenﬁljg_? propan-1-ol is used to treat the viral infection caused by a
her pes vi r us’ BYFOLers gaareforsebeliony ot tepdretthafirst nedansmoRh e inf QUMdhao (1)
may be usedpifhotd i i.,nf iQns..in nonot herapy (i.e. use of the
conpound (1) algt)ntg%tp rﬂ){rgksna%‘\?/egﬁf“ﬁ‘?qf%n%@rﬁ'ﬁﬁﬁ&d@@f Aapndendsddnas an

adj unct t odefiVadvls &R N3BY LMWL Qy\% rapi es,used in antiviral
therap;(gp(e.. gﬂ@acycl ovir, gang((:)yl rgt\/?iiﬁl;ﬂ,\ﬂﬂrl a(%/ﬁﬁxllﬁ, F'f‘ﬁhé’r‘f’%’rsé’rﬁs thgeredel de or
non- nucf eo#t ¢ trahingitodreitobind evenseidl BNEEHAD AR AP [pai bytors
and fusion gsinhibitors). The conpound of formula (I) aﬁ;tg‘%ggoglg%?aﬁed in
conposi t i oREY PSS toLOm b BSPistiow diseselesh that erpusdiandimgjrai infepasdtd, cul ar
on the manped whizhMaisehetlcdgs GO [ iS. tq be used hus, for exanpl e,

t he conposition nay e i {sﬁée)g?g@ﬁﬁ%?ﬂge%gn efh @A%5 96t 30 capsul e,

liquid, ointnent, cream gel, hydrogel, aerosol, spray, mcellar solution,
transder ma{,agatch %i 0SO suspensi on or any other suitable formthat may
be admi ni st &F&H PRl dsemovaditngie. pry ensepbuof of featuied)) miytalsld  be
appr ece@at egsetiFat b B o viraibdeeer V& for i canments according to the

i nvention shoul d be ne \Aﬁ]iceéﬁ&?s's %ﬁ?ﬁouﬁ&@?é}f@&a@&?ﬁ@@gg{@myhgeo whom i t

i s given, dwalphlefa dblcym@abcﬂel$migeIm&ﬁe}@andia?s!&%oﬁQz‘?%%ex%SﬁBE%r Lh&.

bl ood-bralfg)ﬂtl)la rier,. or dlod]])gcféjy to the site infected by the virus, such
20 e NGt o COOSTA Pohs CSMpPaITRp e Senpround) ak lebeaniadphy may  be
required in which case the @gaﬁgoﬁfﬁggﬁg%?hba@g‘@gﬁﬁ’E%fé%éwrpﬁp?ﬁléylé‘i?rﬁﬁosi tion
that nay, APPropsseealery abé i ngestaed whidl Wil Beknb®g +f otk et ,. capsul e
or |iqy d.wﬁl ernativel %’? S[Elhe conposi tion may be adm #filg%lgt?cgg}%%& tI)ty

i nj ection ThESCEEPBIeGBHEdLhiteamporafietor vemia thejnvberiomtrpalendidé bol us or

i nfusi on) rSARGHLA0E, S pnfusi.qn). Al ternatively, the

conposi ti éﬁ{acorrpri si ﬁg&i(ﬁ)sﬂ%gggb%@%&%gaﬁl gflg?‘ed by inhal ation (e.g.
intranasally, or by nouth). Conpositions may al so be fornul ated for

t opi cal USE; For icrpat ance, ointnents nay be
todrine and dobutamine are hoth 1-phenyl-2-amino ethane detivatives, and share this

common structural motif with many B-adrenergic receptor agonists (2lso known as [3-

70 agonists). Hence, in embodiments of the invention, compound () may be a 8-

adrenergic receptor agonist. The agonist may be a B1- ot B2-agonist. Examples of



15applied to the skin, areas in and around the nouth or genitals to treat
speci fic wWigr®ahidiRsgctions. Topical application to the S%H‘/dﬁoﬁfﬁ?fﬁ‘?u' arly
useful for treating viral infections of the skin or as a neans o
transdernmal delivery to other tissues. Igt wi |l be appreciated that the
anount of conpound (1) that is requiredis determ ned by 20 its biol ogical
activity and bioavailability, which in turn depends on the node of

admi ni st r atsh@dble kitvPPY aHEAEHRTeEProPIBRBE vBRh HayiHiGisCOFRRY alﬁ&%}ﬂ‘et her
t he conpound is being used as a nonot herapy, O |r¥ a conbi ned therapy. The
frequency dhe mdentiving tnchtde salbwialriol déwoalbetamo, rerbneiak, bitbtda] glrosgersent i oned

factors and particularly the half-life of conmpound (1) wthin the subject

being treat® ?l?f%‘ﬂ“a?%%%faaffél&@&; EF%Otﬁr@(ﬂetHWﬁFﬁoﬁ;F’éF%e’W%féobE‘Ifém?fﬁjed by

those skil lhgghblulerdiN@edterof RehaWitkilol Y& pYeMihd) ri%%r&?i?én?%&ﬂi@&;@% qund (1)
eo mhrstra

in use, the strength of thé preparation, thé np I'on, and
t he advancerbutamade, bhdrididsiease condition. Additional factors dependi ng on
the particular subject being treated will result in a need to adjust
30dosages, including subject age, weight, gender, diet, and tinme of

adm 1 2 G gt WO doche aRBUSEIL ol el b e, pRggon v 1

be able to calculate require t1ons o
conpound ( kjat &t krmwreargletvailddsueler Basedlcupar Hupeopidiar BRaokioned kksvof t he
pepti des. Known procedures, such_as those conventionally enployed by the
phar maceut P& ERRYBRt F 2 8ge ¢ ﬁu’\]/'lﬂ)%f’féiégé‘iePh@ﬁ%ah?lﬂtéﬁ?ls%@gﬁ@imala (‘gri als,

etc.), . i Il £ tions, of conpound (1)
and pr eigi rsrgyl F %&%@%@%ﬁ%ﬁ%g&&%@ﬁ%{% ar ?Tgla%!)sgebg u(%?d f) hdt e%%%ﬂf‘?ds -and
the frequentyl infecisiiinhedorddnicorjth thehetaddsy , Buproigibh ¥s askolREd hetween

0. 001pg/ kg of bqdy wei ght and 20ng/ kg of body wei ght of the conpound (1)
may be useﬁte’Fe(?F‘S?‘ﬁ]é’\é\%F‘é@é‘ﬁﬁbéﬁofa‘i’fﬁflg?mﬁ’f&e'a‘ft e compaundsrtgpreda®tanf ect i on

dependi ng i i . i: . the.daily.dose i,s between
0.01 jigl k}éb@%f%%g%h B0 %ﬁt%ggé*@é@%&%&%@ﬁ%ﬁ&agﬁ ,gmrgb&e‘”%Rﬁ“f‘Qﬁl y

bet ween 0. Bdfiricg/Bydonfiulb g yametiegdforeaneluddickometbinekyaswebeahitesQ: .0giiveen 0.1
pg/ kg and 1g%g%g/kg body wei.g and nost suitably between approxi mately

ht , ) ) ]
0. 1gg/ kg aft pregi Ryl yndiBiyH enantionpsss, igchefagdic gbrea ambeibrd pei pf may  be

: . [ . | ) Sy ointect
gl e nnaTAPRaRpACR BURPE BN firfl ynd o5l o LR AR 8% 00mg
(i.e. assummpounddudiyedvey Ghinudf (17 Bkltes Ok chFhieenidndQREnabOMg, or

bet ween 10ng and 450ngy. The nedi cament may be admini stered before or after
20 infection with the virus. The nmedi canent may be adm nistered within 2,

4, 6, 8, 1 i-nf ' Th di nt be

admi ni st ergé%\xplt% ﬁl gﬁ%@oﬁge@%gy%ﬁ%ﬁ%?grl@5@8’3&%@%%9@1@? ection. The
nedi cament chitasophenyd)psdprinst-el; EQl,\I\icﬁrhiztlhylllh?droﬁyet}@,lgaﬁind)'[—(ﬁ days after

i nfecti on,clﬁr at any tinme period therebetween. 25 |ndependently of whether

or not t hehAoPGeRRIoRany! -pam § - arviptuén b dimetdylsihy) weinoils(Gs omeone

treated w i C TN npound. i om sygpt ons of

r espi ratoré}ﬁc()i{e{)‘?’?1 F@@gt?épagrll @gﬂ a@h%) %rgytﬁ%n? d%glélé/‘%t@%tﬁgyg{]n@{}%ﬁé (any of the

above nent cldoepheyipkipagst-ob s, 28y pirealt(¥,1 Ve thyletiydMiroy)-(3-nCr ease ‘at t he

onset of synptonms of respiratory difficulty. More preferably, the subject

i s a subj eCtVORMANYRT HEsPrrat chpedyetiyountny-atd-se, - and/ or
&loroph eI REB) Hspirthl shgedkttisbuning B

in whomp Cy&ﬁ&oﬂﬁen&y‘ﬁ‘[ﬁ%p@nm&r ease, at the follow ng

In another embodiment, compound (I) may be hydrobupropion (i.e. 2-(1,1-

dimethylethyl)amino-1-(3-chlorophenyl)propan-1-ol). One isomer of hydrobupropion

may be (+)-threo-hydrobupropion, i.e. (R, R-hydrobupropion), and another isomer may
30 be erythro-hydrobupropion, i.e. (R,$-hydrobupropion).



times after onset of influenza synptons: from 12, 24, 18 or 36 hours or
nore (nor avo 2011/0186s5preferably from 48 hours or nore, fr ’Sﬁ% r
nore, or from 72 hours or nore; nost preferably from 36%E oi&?&s}(,;ﬁ??om
48-96 hours, from 60-96 hours or from 72-96 hours). Alternatively, and

i ndependent |y of whether or not the inflUenza is a pandem c influenza, the
subj ect is sonmeone in whom synptons of respiratory difficulty arise 5

and/ or i n whepropipndias recrt preelossly ieti@asiess teingtpgveentinlieisefid Foraadtivg Bisyge) of
recruitment_ of .adaptive ji mune systeminto the infected |ung. As
descri bed ia%[lﬁé{}?ﬁfla‘g?'ﬁ) 31?61&508“%@3)&? 1t meiahpittesonaly hevrebqenvagaesicd ahave
shoun that WiiGepdatNRLGuALTHRLGShAM dos8)0fi. &, sy }oKi ne

i nhi bitor sh@ﬁi% 10 i hprovenent t synp?%ﬁ%yggagﬁgn?%¥%ﬁ%ﬁ%éwﬁ%Pé%?ion.
Theref ore, proriagt, bapiopagednd hatnembdlieare(lisdierinidisipgicomaund (1) my be
adm ni stere subj ect in need of treatnment. The

t to t
conpound e ?r{'géﬁ?r}ygggﬁ’i%q%?%lt@é@ggﬁqﬁﬁoc%(%wlﬁth%ﬁw&i@g a day. As

e, v Py ¥ 0
pon the. seraE et T A (e At S Ry b P BB ces of 15
bet ween 0. Chlgrbghenylip#Pany-dlj have passsisiyigen ibbdye B ibah pfent@ksefifor

pati ent reggi vin tregtmen,t may. take a first dose upon waking and then a
second dose™f HertfentQbritRyic vital igcionsyhe. dbB! 4relfilh¥Y indections.3- or 4- hour |y
intervals thereafter, and so on. It is envisaged that the conpound may be
adm ni stered every day (nore than once if necessary) follow ng viral

i nf ecti®n. TRrdfbusin 4 thirdospgeoufithe(hycntisn Phefas plokiies YichaRbend Re;pres nted
adm ni stratqi gﬁ to a subject as described above, preferably sui abFe or
adni ni st r atWdRe gneral domards barerrevienerdefaneds fr apq iarthe Heatmestof ofiral nf | uenza

synpt ons. At - se. device may b ed to provide
opti nmal doglgfgé%%gc%}c}%E?@hsgﬁg%értg‘gvﬁéﬁ%glﬁ% & npﬁt)/]étﬁf’i)lffﬁotrg'@’s{bati ent W t hout
the need t dimethykilgheninoep@atitekodhaaspropld 126111 AALARE3PCT/ GB2010/ 051317 -

17 - of the conpounds nay be harnessed and used i'n the nmanufacture of
clinically useful conpositions. Hence, in a fifth aspect, there is

provid a i ithon copprising a 5 .therapeutically

ef f ect iel\%le gﬂng%%t o§ A g aggh%ggﬁgféé%bgéngﬁfﬂe%’tﬁerf %é’faﬂﬂ%‘{]ﬁfn la |, as
previ ousl| y pdethtiey] rreatith adpbasrmelneatideCality indeEi6RI APhR RNl isidp0r use in
the treatnment of viral infections. The infection nmay be acute Olg chronic.
A "t her ape &N eENsa T 2 84hisrs immsd it sudt treptmentoo Uretkpeatrall effe@ite byofior mul a

(1) is any i 1 ni st ered a_subject, .results in

decr eased Pgig/gﬁ‘gi’SM%Bﬁ%g%@f’?g@#% ﬁcl{ﬁ‘?u} &qa?ﬁé’r‘? S% d&ﬁ{}e‘i%ﬁt}‘e‘iﬂ?

provi des ppewésntthanthaadipbutd RaoaBEbroplonas ﬁ?,tcﬁm\é%}fyﬁelth}irl])%ﬁﬁ}-i- 1. For
exanpl e th]g1 t her apeuti cal lY' effective anount of conpourd (1) used may be
from aBut g0 %6’@3’11?60%96’0119 inooykerm-and preferably fromabout 0.7 Rto
about 70 nmg. The ampunt of conmpound (I) is fromabout 7 ng to about 7ny,
or fromabout 7 jig to about 700 R 20 A "subject"” may be a vertebrate,

manmel , or ldoprdirral dni tebupapibn SeRbelite eaplojedidWiyaBodRebMhe ifHRAGEN is

medi canents according to the invention may be used'to treat any nmamal,
for exanpl & RURaRIOMeLy ighes akthe fisstand for ssegndqeosiiond i n ot her veterinary
applications. 25
25 The inventors believe that the compound of formula (I) may be used in the treatment
of any number of acute ot chronic viral infections, and respiratory disorders which may
result therefrom. The compound (I) may be used as a prophylactic (to prevent the
development of a vital infection) or may be used to treat existing viral infections. The
vitus may be any virus, and may be an enveloped vitus. The virus may be an RNA

30  virus Ot a retrovirus.



A "pharmaceutically acceptable vehicle" as referred to herein is any
conbi nat i conpounds known to those skilled in the art to be
useful i n%oﬁ%/h%tg%wng phar maceuti cal conpositions. 30 | #C3HBEHNSEFent
t he pharnmaceutically acceptable vehicle may be a solid, and the
conposition may be in the formof a powddér or tablet. A solid
pharmaceutically - 18 - acceptable vehicle may include one or nore
subst ances Mt &BmBRY eI Aelc48S bili ' | ubricant s

sol ubi | i sers, susgg%di ng agents,’ y%%&??%?@?’q}éﬁb A LIPS RS 85 %bn

ai ds, i ner torHiamieosirusinéetieneThe vipnesesig theiatcticy 88y be @abkilgs, Or

t abl et - di siin‘tie rat%hgg al%gnts. The vehicle may al so be an encapsul ating
material . I'ROPBHIT OB B USHE WQEpiter e [ e vigusrqanting theiinfeaéaen may bela filvairus,s i n
adm xt ure rddhvlhe blhlnts, O Y B8Hoa6Ld VE | 48t alle, compound (1)
according to the inveﬁiti or)- I'n tggfiéét.s,fh?grgﬂ%gﬁ &t dyetps FF%%B@ ni xed
with a Vehilepedsiringotonevinecess frwviasnpriessivartiodl RRSKE kel Sttt ab! €
proportions %nd con@g ted.in the shape and size desired. The powders and
tabl ets préPEFEHWIELMEREvVE P paY 00t Firusgsalisstosed etaigefihe teBui Hatragivsol i d
vehicl es i pgludgs Q406 ; | hasphat magnesi um. st ear at e,
talc, sugars. lactose. de%i‘?ﬂl?%? Ogt@%'?gcﬁl?% %esfﬁ‘%f‘%?ﬁfcoé‘? ?%F’B%t&g viral strain,

pol yvi nyl pyrrolidine, |Iow nelting waxes and i on exchange resins. In

anot her e di ment , %’he pharmaceutical vehicle may be a gel and the
conpositio BEY fye sHECtEdpmothe greuneelifieh genses donkisting of InBterandtdzer
enbodi ngnt A. 1 hE, 10, RhamReAUL ehi cl e be a Liquid, and the

phar maceut i éal con%)o%?t i’onﬁ}%&?gsl hﬂtaﬁléusf%l%ﬁ}bqgo?%f’lﬁ?%gefﬂ’iaam of

vehi cl es atle fosegdingvipsepdnilogza @lrudds 0NE in GUSPRASEOMS: ca85LthALQIAS i, SYT UPS,
elixirs and lEressurﬁiefileefg conpositions. The active conpound (1) nmay be

di ssol ved §ftiehiase nhbigdsheraviae seflieast)) jumoseptdadther thamumiall. vehi cl e
such as watgf,endi,Q6 320 I to.a mxture of both or pharnaceutically
acceptabl e 0ils or Ea?és?’ll.ugefﬁag ﬂ%g?glnaﬁrfu S\a}%‘%fné?cé%gg’ﬁ“%(?meé mipderndhirdsapl e
phar maceut Irfhienaditiut BuisfectUtinaas a68@5dah] ddSBIBen oSt fAr8LS huid A4S
preservatives, sweeteners, flavouring agents, suspendi ng agents,

t hi ckefl ngP#gehrEnseHindest salmpnsanssthogoteriguscatndecs verstainid (izdrdingohuman)

osmo-r egul 8t PfSerrapith @bl € exanpl es of liquid vehicles for oral and
parenteral adm nistration include water (partially containing additives as
above, e.g. cellulose derivatives, preferably sodium 25 carboxynet hyl

cel | ul ose %glution), al cohol s (i ncl udi ng nonohydric al cohols and

pol yhydri c'a¥e 6fePeund(lymay by séidstp teeatiat éictiod of avaef Infscnzavichsdh | s (e. g.
fracti onat ggh.¢ o) arachks oil).. For. parenteral adm nistration,
the vehicle gag&gf}g%}ab%ﬂ Iggﬂg%a‘f esrsvl:’eort ASTERTES t@%ﬁﬂ}fqb}sé’é?férf that sopr opy!
nyri st at e. cbpoinde(l) igubehuseaibClesinahe info@ionl ofilAases il 8; ) hélif{ia{?l orm
conpositions f rggqar enteral admnistration. The liquid vehicle for 30
pressuri zede gp VERENA vitses Bee dabifigdriasesiom i baublare protaisher

phar maceuty gal acc el oo 1Al am oLl qui har maceut i cal
conposi tions WwHi gﬂ&a@gjg g?%ﬁiiﬁégglgﬁﬁf}q%aﬁg O %Lﬁ)péﬁgﬁ%ﬁ S eHEL i | i zed
by, for exarphges) kit AiAEDS QbRIs of MALAIAET dlrus BAYe BRERdend QL aRGLI t Oneal

i ntravenous and particul arly subcutaneous injection. The conpound (I)

accor di ng ©oPRWE] (hvesn beorer sy trart apiefsetiandofzmy acrotype iof EnfiehiairnoAPOSi ti on

t hat y i . ded at Sthe tij 0 pnistration using
stori 18 vatoroaay B AP Ur RIDOES Ponriatter SR HuRER AR ER et o “he
conpound (HI3Napl3bE; HENIINHSNe BENGE BISNS; FHENoher7har mzaf. ﬂ?ﬁﬁ%ﬂxﬁp sol ution

or suspensi on_contai ni ng other solutes or suspending agents or “exanpl e,
enough sal I#F.Eﬂlfd%Wgar@cﬁ ST, or gedetivative thastoft (10w insotenbeljeve hidte sal ts,

acaci a, 9gelatd rbit nol eat ol ysorbate 80 (ol eate esters of

sor bi t ol aﬁ%ﬁéoﬁ’ﬁdzﬁﬁ%’r"%}ég@ C@gaﬁgluﬁere;emw‘i%_ﬁé%awgt‘ﬁrag’t“ﬁ‘iﬂt‘éﬂ%ogifﬁé)‘?%@_f?h_e

li ke. The decinpinticred) 1€aill B g9rleuaditianiwinenad Lkl ¥ Gk ek J{ipusl iquid or.
solid conposition form Conpositions suitable for oral adm nistration
includ® solid forms, such as pills, capsules, granules, tablets, and

powder s, d.liquid.forps, ,such. as 15sol utions, syrups, elixirs, and
suspensi 0?1121.6 7Y ; S&é%ef@nflél?atﬁ&ﬁ‘éwgﬂ FCOaYR %W%EW-’M@G]IWEOS@@H | e
sol uti ons,c,@AHuh R Rak ARAIRUSREXFRR Wected subject, which results in respiratory



Al'l of the features described herein (including any acconpanyi ng cl ai ns,
abstract L9gs), and/or all of the steps of any thod or process
so di scl Og‘g)gz,o‘i'%‘é%-%e 20 conbined with any of the above g‘éﬁ gmi'oﬁ%éﬁy
conbi nati on, except combi nations where at | east sonme of such features
and/or steps are nutually exclusive. Emdddi nents of the invention will now
be further described, by way of exanple only, with reference to the

fol | owi ng RN shat iiflcdule ENBNAC AR ANKNOLHIhADIGHIBYAE 1FBe §5aM HPs. 11
which:- Figure 1 is graph showing the results of an in vivo nouse

chal | enge, HyRoWissistherdinyentaes kelipyd det exnpiund @ thigyNie wked ustreandtat hen treat ed

with a co nd represented by for al,.i.e. dobutam ne (BC1021).

Dobut am ne Saeto R SE diedh e o bl dfeyicRine rgpeicBonaoddn on i 3, and
as a doubl grsEsg.q PR n I.ght, loss of.the mce was
measur ed. Nogﬁgbut ami neyaﬁv\ggth%%gde f?%’?ﬁéﬁg%n o %Ptdr%atc%;e resplrﬁt@ty-d%(ifﬁﬁture 2
is a graph csimedibpg vidakinfadtivhval rate of mce in the in vivo nouse

chal l enge described in relation to Figure 1. The mce were adm ni stered
wi th dobutam ne as a single dose on day 3, and on days 3 and 4, and the

per cent age t f i val asur.ed. dobut am ne was added_to the
mce of thgrhgé:ﬁ?‘%é’ﬁwgy e chtBiprhe 3566386}%“" PSR R ETACTORPIRES Bf di t y
(not rmor t alvitaliindlicddngtdkineirg@udtions Thehak liemeem e seddni it hon to
Figure 1. The effect rsh@on nmbi dity Qe. a general %prr(gjasurgﬂg?it agém

wel | - bei ngeBtctidnenyoyséinecHowieng| preftogdpit (onluthass IBN-paed deubiRogdages (on
days 3 .and 4) of ounds represented by fornmula I, i.e. dobutam ne
(501021? 1 6omRgend doaRT & upagcteatesy Inflggmating Ar ot acite Yirahinfactiogemelve ( no
drug added);hitd:n rerBGL02 L otk v 3 .. Liin - BC1021, 2 doses, on
days 3 andll?llb;]édlf'i EEBB?IEBCN2§?&fg§§§%9%%pt§aa§ﬁ§?mﬂl%g - Dag AP BEEVIONSl o es. on
days 3 andbéen iRfgtadevith ihe vimaghwilhomipigedihied tHasohdeinGhdia@ublnhay b¥g, Mouse
chal | enge, . in v&i ch mce were 15 infected with_a HIN1 virus, and then
treated w fHege UHEG[YFF&&FB‘HP ashsipesdthey indiienal will alwiys getain the infection.

2- (1, 1-di net hyl et hypam no- 1- ( 3-chl or ophenyl ) propan-1-ol, which is one
enbodi nent of a bupropion netabolite (BCL053). The bupropion netabolite

was adri ni Btieegdciblly inheded det é& @ngiongl €) degheaRcdlayrd (REhaRSages deybl e
dose, on d‘%ﬁjggfgand 4, and the weight |oss of the mce was neasured. No

met abol i t e g S Cé‘ atsﬁ]_ée engl %ﬂﬁﬁ’gloé_inﬂﬁ‘%@: The gampognd gepgesgriaphy showi ng
Lhe survi VRl Endf il 6Eu (bl i YRR ORI ENGR A8SGE! DEd Ll

relation to Figure 4. Tﬁe m ce were ‘adm ni st ered W

met abol i t etheseaursinngbedidasesyaiptday, & anatdett M@y sedragthftlomand t he
percentage rate of 25 survival was neasured. No netabolite was added to
the mce of the control; and Figure 6 shows the chem cal structure of one

enbodi gent j f . represented .b rorul a |

(org. & pubRoponie e i AR e e B A REGEAR S b A es” © 21
- The i nvediterlylabylyaneto-04s-chlorastgaysropm-viol, I 2and-diReiyV® experiments in
order to determne the effects of various conpounds représented by fornul a
| on the Y&@WH@HW% S-Sy eoRhABRPIIMRRE yorm forNRtiag amhérdsepvefithor s have

s e, e o tht B i
(2-(1, 1-di net hyl et hyl ) am no- 1- ( 3- chl or ophenyl ) propan-1-01, denoted herein
25 Thus, in a further aspect, there is provided 2-(1,1-dimethylethylyamino-1-(3-
chlorophenyl)propan-1-ol, or 2-(1,1-dimethyl-2-hydroxyethyl)amino-1-(3-
chlorophenyl)propan-1-one, fot use in the treatment of a viral infection caused by a

herpes virus.

30 Also, in another aspect, thete is provided a method of preventing, treating and/or

ameliorating a viral infection caused by a hetrpes virus, the method comprising



as BCl1053) surprisingly act as inhibitors of IFNy and TNF-a. Furthernore,

they havewdenpinmdsated in in vivo nouse nodel s that adrr},@h@h&(ﬁ%g)@lpf
ritodrine, dobutam ne and the bupropion netabolite results in reducti on

in the viral synptonms (i.e. reduction |r11 wei ght | oss, increase in survival
rate, and reduction in total norbidity) ?h 10mice. Materials and Met hods
1) Isolation, culture and treatnent of Peripheral Bl ood Mononucl ear Cells
(PBMC) B (adniumasmm:g) td estlgettimnudlofaact atneaieas, grtleafp@a@)uy eBkatd MRSt

processed wi.t of |l ectign.. Materials use Non- coagul ated bl ood;
ECs: “Rom - D6ag i gu%aw bt R Qe BRSO, SR | s
and pi pett gsg ] G ottom 96-wel |l plates with
lids; Neubazerrogﬁﬁ *11) Tr par? %fhfgﬁi&%%r%hé . 70% | PA sol ution;

Accuspi nHi st opaque tubes (Sigma, A7054) 20 Procedure: 1. Dilute sanples

1:1 in sterjle. PBS., 2. Add. 30nl of diluted blood into an
Accuspi h- HISE Sisaldakeciemaay & gaed Ay @baspes mmw}ﬂpwﬁffmﬂmg@g@ﬁmmsm@m n at

t f,u | N
o0 eTPebRLNERCRUL, 17 EbEE VARG AR O OB ipRdeet | < i
on a | ayer (A8We Hehyesflabidlis, Miridh dodempti@seoepaldftis, Sfangénalz%@tter hh@, PBMC

| ayer with_a |pette into a fresh 15mL Fal con tube and top up to 15n of
PBS; 306. Bé’ﬁfﬁm atyerugand domen hfmﬁsmraﬁ,tmesﬁmd@ Jdgrhgrnehairstmey bat ant |

flick the [ H?‘T BS, - 22 - 8. Centrifuge at
250rcf 10 H@plef&@ﬁ@;g ea%gg%%e? eps ; 10. Discard the supernatant
and resaispend the pellet in Im of conplete nmedium (RPM 1640 10% FCS);
511. Count cells and nake a 4x106 cell/mM suspension:in conplete nedi um

Add 1001165¢R )@éxtbrfs%éb&ﬁgmhylp@wbmnp li-@-clagopleanybpropanied!) (1BJ2§)e Then
vehi ol e i neaEb N B et L LR R B P B R SR B A

12. After (1nlcdih@dth3ﬂéthyl§aaﬂﬁﬁoﬁq3~chlolol§ﬂen % pSPe) BALRYR)L ARG | FNy and
TNFa by 10ELI SA (Opt El A human | FNy, 555142 and ‘human TRF, Cat No.

555212) f ofirsieh ﬂﬁm#l@fét(érc&or@phembmem brod napbe Baskioitemc 8e)viral)  Hurman
Unbi I ¢al M%C%ogr}g sttzg%lyla%lerpeslvl S (HUVEC) Cell Seeding Protocol WMaterials:

However, it is preferred that (18,2R)-erythro-2-(1,1-dimethylethyl)amino-1-(3-
chlorophenyl)propan-1-ol, or (1R,2S)-erythro-2-(1,1-dimethylethyl)amino-1-(3-
chlorophenyl)propan-1-ol is used to treat the vital infection caused by a herpes virus.
20 It will be appreciated that the compound of formula (I) may be used to treat viral
infections in 2 monotherapy (i.e. use of the compound (I) alone). Alternatively, the
compound (I) may be used as an adjunct to, or in combination with, known therapies
used in antiviral therapy (e.g. acyclovit, gangcylovit, ﬂbévirir’l, interferon, nucleotide or
non-nucleoside inhibitors of reverse transcriptase, protease inhibitors and fusion

25 inhibitots).

"The compound of formula (I) may be combined in compositions having a number of
different forms depending, in particular, on the manner in which the composition is to
be used. ‘Thus, for example, the composition may be in the form of 2 powder, tablet,
30 capsule, liquid, ointment, cream, gel, hydrogel, actrosol, spray, micellar solution,
transdermal patch, liposome suspension ot any other suitable form that may be

administered to a person or animal in need of treatment. It will be appreciated that the



15 HUVEC ( ECACC 200-05n); ML99 nedium (Si gnma M2154); L-d utam ne sol ution

200M v1 (\Wioioge/6166s53) ; Penicillin/streptonycin (Sigma, %%2 .
Gentam cin/ anmphotericin B (lnvitrogen, from LSGS kit# gggl ,3“’{98}%&?1

epi dermal grow h factor (hEGF) (Invi trog n, fromLSGS kit# SO03F9; Basic
fibroblast growh factor (bHGE) (lInvits gén, from LSGS kit# SOON;, Heparin.
(I'nvittogen, fromLSGS kit# S0031); 20 Trypsin 10x solution (Sigma T4174);

Sterile PBSehBlefnmadRamtats BEEARg 02 theSBbeHioaRh& S 8EBNERRRR)is wERt @l  Bovi ne
Serum (Si gma, F9665) HUVEC conpl ete growth nedi a: ML99 nedi um cont ai ni ng

10% Foet al telgrateddyst thasubien toponps iy gives, and prefergplyenadiessichepy ofnpei n, 2V

L- d ut am ' t ani Ci .25p,.q/ hotericin B, | Ong/ h
opi dor mal | QFSut PP Aot 50 SRERER Do DALY (PR Oro Bt b boehot deor
(bHGF) and ad@e lhggsml heparin. Procedure: 301. Harvest cells by

trypsi ni sation when they are 80% confluent. a. Renove nedium b. Wash cell
monol ayér with 0.02% EDTA and di spose (4ml for T75); - 23 - c. Pipette

5ml | x Trypsi ion. i.n PBS and rock .gently to ensure .the sqlutjion
covers all %n&ogg#s ;Co%l.png%rgl ecoﬂ?p\?ﬂfﬂﬁ@f 9?%111%'%5@: ¢ UAIR P SHMOFHETI at el v;
e. Re-cap whes.flFaskstand, s@NdrGihistRgort ﬁﬁg%k Péq{%ﬁ_&él %M@ﬁ@ﬁseghég%&{}ﬁ%ﬁ@pe; 5f .

When cells becone rounded rel ease themby hitting the sid | ask
agai nst yotmeypslceniinediwithie a cempesiten gehmag, foAddnfBS be tndetbied balghn ged ni x
(2mL for T : h, rvest .the. cell,suspensign into a 15m Falcon and top
up the vol éfr?rr)\%ﬂ \(/)\np% F?E‘%ﬁr(ﬁﬁp%uéer ?Jﬁfq‘ulcheAﬁ%BF Y %ﬁi@ﬁtﬁé’ﬁ‘f@?%é%ﬁiﬂ%ﬁg&ém n:
i D sposeboinjthiensspenenifibiredhi Hhiedidhs Bek bR in@RtaS8IHSREDMklcid o M Of
conpl ete nedium k. Count the cells using the haenocytoneter and pr epar e
the requi r 8gboptingeres (bplug of infesiepe dicomtiatly Xhs corbPdsitiel ¢ehprisingl@PmaySeed
flat botto 96-\A/%I%1b$l tes w,th.200ul  of Zcbell suspensi on per wel |

(- =5x103cel "EETFY OF [THRBEEGR & -Hinfresallgondygnauds at 37C and 5% Co2, unti |

>80% confl uency is reached, changing the nedia every other day where
possible. 20 3) HUVEC Stinul ation/ Treatnents Protocol Materials: M99
medi um ( Si §REPURIEAY may al@d bt frromeatedfarttopinal 260 bt (nStag g oGIHERY m*ADe

Penici LLin/strept in (Sigm,, P0O781); Gentam cin/ anphotericin B
(Invitf %ge%ﬁphfegg%atr%@%" %(ef‘ MQH%H&?P”E%PH tQHEHtReFAe Vil ( hEGF)
(1 nvi tr ogemfedioR¥N Topidal application to the skin is particularly useful for treating viral

infections of the skin or as a means of transdermal delivery to other tissues.

It will be appreciated that the amount of compound (I) that is required is determined by
20 its biological activity and bioavailability, which in turn depends on the mode of
administration, the physicochemical properties of the compound and whether the
compound is being used as a monotherapy, ot in 2 combined therapy. The frequency
of administration will also be influenced by the above-mentioned factors and
particulatly the half-life of compound (I) within the subject being treated.
25
Optimal dosages to be administered may be determined by those skilled in the art, and
will vary with the particular compound (I) in use, the strength of the preparation, the
mode of administration, and the advancement of the disease condition. Additional
factors depending on the particular subject being treated will result in 2 need to adjust

30 dosages, including subject age, weight, gender, diet, and time of administration.



kit# S0031(); Basic fibroblast gromh factor (bHGF) (Invitrogen, from LSGS

ki t# S003Wo 2oe@@s43n (I nvitrogen, from LSGS Kit# SO003K) peplc@hhiofsE?
(Sigma D8537); Fetal Bovine Serum (Signa F9665); |buprofen (Sigma 1110);

Et hanol (Fisher 30 E/ 0600/17); DMSO (Si_q n D4540); TNF-a, human, natural
(NIBSC 88/786); Pipettes and sterile pipette tips; Sterile universals or
Fal con tubes; Sterile 1.5ml screwcap tubes; 70% I sopropanol sol ution;
Virkon. - IR#ill btyyERinediaet ekilledbpkrson WS abkoiounicalatraquitcdglot@Yaket al
Calf Serum 100 U mn geni cillin/0.1 $rrfL streptomycin, 2mM L-d ut an ne,
1011g/ m gerfPERAL PoRCCRtaians of CAMBRBRLH) &4 hiatget PeHe/rtednrarthepi der mal

growm h fact pclaiel 8 L Crohil r tor (b ) and

| Qug/ mL he ar?ir Iﬁn%gt:r?e%l ant %?@%ﬁeﬁlg%%{%&g%ﬁﬁg% ?r%l?l;ogﬁ"gos Ve%%oﬁlpu%nds
(100, 10, &nipley byithdpHdraseuttAOuslsy (gl st eprEokatEof, L0 ical kals &tdPM
only; @npounquehi cle controls_ (0.5%DVMSO and 10 0. 1% et hanol); | buprofen
cont rol *( 1Y R #5Rd taestablich sergtiaiprmptonoticempennd @) 2nd pgpiseRlejapedinpl et e
medi a only Br e i F- te. 100U/ i,n.caonpl et e HUVEC
growt h msdira‘(?;J &%gggag?se%ay éio%;erségsf ﬁﬁgsé OCIE&I({];B |S>Ita %@F% cf(r)erl%lg%(ﬁg)gf e rﬁ%ﬁ%ﬁn DG,
3. Prepare test concentrations of the conmpounds (100, 10 and |luM in

conpl ete HUVEC(Eﬁ%r h nedia with and without TNF-a; 4. Prepare ibuprofen

control st §&e Y,(i 3l dgseralrstwean §- 0 el ez ahbadyweihnpne Lemghgre hpdput h

media with 1:ho =1 & r e contral,s for the dru
vehi cl es (d%@%’:% %#&E(yﬁf@é% aﬁoLF%g?C% tg%h%"% eorﬁifﬂ@é?f GrEREN Ong"di”giJ 6.
Renove mediisfcéticandapendisg apen atithlodpoahd iheecl.eStigbsNthe@ai d&eSs bdtieen
triplicates. 7. Incubate plate/s for 18 hours at 37C and 5% CQ2. 25 4)

Vascul ar C&01kgdkeesf nlymslight ahé 1mgXkeaaiotly veeighSAnGrectivady bétiveerused:

DuoSet human VCAM 1 Elisa Set (R&D Systens DY809) Buffers: 30 Wash buffer
- PBS/ 0. 059! teBerriddy sieighi 2pd Amgy kenekbrdyaydighs wr betweps O s AgrndSi gna
A30590 Sub;éqat/% %ol ut i OPl - %’I\/B sol.ugl'f n (Sigma T0440) Stop solution - 2N
H2sos WO 281H8/688888 PERNERTS ST BE B PV s apProapntiFE OAHE oAl - stock @
360mg/ m . Dy to_working concentration of 2pg/mi (1:180) Det ecti on
Ant i body -?gg[lgﬁ:%b@%%vfl M. Dilute to worki ng concentration of 200ng/ ml

5(1:18Q)y Standards - stock @70ng/m . Top standard @ 1000pg/nil (1:70)

Streptavidin-HRP - Dilute 1:200
Daily doses of compound (I) may be given as a single administration (e.g. a single daily

injection ot a single inhalation). A suitable daily dose may be between 0.07ug and

700mg (i.e. assuming a body weight of 70kg), ot between 0.70ug and 500mg, or
between 10mg and 450mg. The medicament may be administered befote or after

20 infection with the virus. The medicament may be administered within 2, 4, 6, 8, 10 ot
12 hours after infection. The medicament may be administered within 14, 16, 18, 20,
22, ot 24 hours after infection. The medicament may be administered within 1, 2, 3, 4,

5, or 6 days after infection, or at any time petiod thetebetween.

25 Independently of whethet ot not the influenza is 2 pandemic influenza, the subject is
someone treated with medicaments comprising compound (I) in whom symptoms of
tespiratory difficulty atise and/or in whom cytokine levels (any of the above mentioned
cytokines, but typically IFN-«, or TNF-y) increase at the onset of symptoms of
respiratoty difficulty. More preferably, the subject is a subject in whom symptoms of

30  respiratory difficulty aﬁ§e, and/or in whom cytokine levels increase, at the following

times after onset of influenza symptoms: from 12, 24, 18 or 36 houts or mote (more



Procedure: 101. Dilute capture antibody in PBS; 2. Coat plate with
1000/ wel I pl ate and i ncubate overnight @room 4

Enpt y we|‘|”§’3“§%@ﬁ3§§h 3Xx with wash buffer. Blot dry; EE%%@%&%@U

1800/ wel I of assay diluent, to bl ock th? pI ate. Seal the plate and

i ncubate 15for I hr @roomtenperature; 6. Enmpty wells and wash 3x
with wash buffer. Blot dry; 7. Add standards (duplicates), sanples
(triplicat qﬁéfeﬁzh!jr &@ﬂtmoioars(drrm@ﬂe; &aﬁﬂﬁ))h&:@%mb{e o588 TAoupd @Jﬁo&nd

i ncubate for 2hr oom t enper atu 8. Enpty wells and wash 3x
with wash %W@Fefelabldtfrwﬁé 99@9%%&9%%&%&1@% feom 08 9GyhosBOIntedth 7296al  t he

plate and i h gom, and wash 5x
i thuash Lobhgr gl lnd BAAMLETRE TS o hie e o aeiierifoon
each wash. idl@hz4]rlys subject is sorrfééne Aoeheh aRb @ﬂsdif'leéﬁﬁ%’to@)g&}:ﬁé@t#laﬂseseal the
pl ate and incubate for 20m n @ room 25t enper at ur e, he wells and
wash 5x°wi @Rd{RIdA “hent @ftokmfebmﬂﬁ gmpflaaq, at the cseekor arly atagd:)eﬁsecr@@nsraeﬁnds
bet ween ea(a};e X@%Bv iBlz% dsg fil' ubstrate sol ution 600/ well. Seal
the plate and I ate tor ﬂfﬁlrﬁﬂﬁe PNGHEY 86er at ure; 3014. Add 300/ wel | of
stop solution; 15. Read absorbance @450nm - 26 - 5) In vivo nouse
st udi es using dobutam ne Protocol: Fifty (50) C57BL/6 female mce (6-7
weeks ol d) Aswepesibgilin thed” pin motssuudisspdrimepiat, the mupaorsdmrashuwrgt}men (10)
anlnals eacg ei ved, an i.ntrapasal .l.eth 5 dose (50
total, fgceg‘; Wﬁ%@%m@?m@ W‘F‘Fﬁtﬁ”éh‘%‘ée %Sﬁﬁféfﬁﬁgﬁﬁé@‘ lFPéISE?‘ﬁ%dne i nduced
anest hesi aimERwba¥no sy ihSof BE S r on
(100-150 p.1) of the tZ@F conpound. ﬂ{%mgz%g&czg%r?%&% %@ﬁ?ﬁnﬁ g&gﬁlﬂ
recei ved aﬂsfé@@mniswprl’@@émgtconn@ahnd ) emylbotad@:@@ert&@lqre dhanafnct kethkeest

d. 1 d f bi dit) ht |
and” survi vATIRS SRR 20 RSt DAy RO e RS (1 o

Body Condi ticR8im2eatiiicea d%g&svdnt é&ramp d Qﬁﬁﬁg&rdgcpg mgiﬁﬁtphdrﬁltrﬂs&ged 2s two (or

Vocal i sati on, Ataxia and | o/ Nasal' Di sc wer e recor
more depending upon the severity of the viral infection being treated) daily doses of

alive

15 between 0.07lug and 700mg (i.e. assuming a body weight of 70kg). A patient receiving
treatment may take a first dose upon waking and then a second dose in the evening (if
on a two dose regime) or at 3- or 4-houtly intervals thereafter, and so on. Ttis
envisaged that the compound may be administered every day (more than once if
necessary) following viral infection.

20
Thus, the compound (I) is preferably suitable for administration to a subject as
described above, pteferably suitable for administration at the aforementioned points

~ after the onset of influenza symptoms.

25 Alternatively, a slow release device may be used to provide optimal doses of
compounds according to the invention to a patient without the need to administer

repeated doses.

Based on their findings that the compounds described herein may be used to reduce the

30 levels of cytokines, such as TNE-¢ and IFN-Y, the inventors believe that these effects



according to the follow ng scale of severity: Normal (0), MId (1),

Labour ed vere/Cull -point (3). 15 6) In vivo i_es_using
bupr opi on@eztogggllsgbt%e The bupropi on netabolite known arsnl;kﬁ}%ls%IL%'%SE’17

2- (1, 1-di net hyl et hyl ) am no- 1- (3- chl orophenyl ) propan-1-ol (BCl1053), in 10%
et hanol, was delivered orally to infl uedZa infected mice, as follows. 20
Two groups of nl2 C57BLK/ 6 barrier reared fenmale mce (6-8 weeks old, and
bet ween 15-g8ge t@nR[/eo@srgiatxﬂayV&rmﬁéagéd%ﬂ&@M h GBalhengede ¥ Lidnf flhgl dose
of influenza (A/PR/8/34). "'On day 3 post-challenge, the animals received

t he fol | oG ROSERNEeNt S:  group A received an oral gavage of 1001fl of
10% Et hanol in water; and 25 group B received an oral gavage of 100p.1
cont ai ni ng 540p. g of bupropion nmetabolite in 10% Et hanol in water. The
ani mal s werigenwe] ia Rt s e ADMe Lk Ffbv‘ij@e'dlaypﬁa%a&ﬁﬁ&!l géﬁ]%oﬁé% EH?ﬁgﬁl%Ed y up to
day 6, when all animls were culled. Average wei ght |oss per droup and
survi val weher2pocistlndfecedt amouw pf 2 cEprph@represer8td by Hat geaeraFopanlaripnt s
using Mtogens. .LP. d n,A _Plasma.B cells can enter mtosjs when they
encount er gﬁ pé%?‘ﬁ@ﬁﬁﬁ?&ﬁ?ﬂ@@ﬁ%ﬁ“‘%“ﬁ%@? ifl’Fli”igul?’ frﬂf Htei8d8h i s a
chem cal suhgtRaterihatinfethiggers signal transduction pathways in which

m t ogen-activated protein kinase is involved, thereby encouraging a cell
to commence cell division, leading to mtosis. Thus, mtogens can be
effectively,used to stipulate | hocytes and therefore assess i mune
functi on. CdPEHTRT R e?‘iﬂ%ﬂ‘b&}g%; nitogens can be used to replicate
the effgcts of a viral infection. 10 The two mtogens that the inventors

used to stinmulate | ynphocytes, and therefore assess inmune function, were
| i popol ysadctiariagentichBS)ffeative Goneatiav alcompAuiCanredinted Ppf@aaiuda @nis Bngel | s

but not T cells reas n A acts on T cells but not B cells. The
ef fects of af‘\%‘nf&%gi Yiﬁ%é%ﬂifns‘ieﬁ OFBIFAH r§sBist Blsrtcasrdigreb s paokings, | . e.

15 dobut am I r in .t tables.as BC1021) and ritodrin

(BC1023) , i %‘eﬂlﬁgv‘%ﬁg‘l %@'ﬁﬁ&dgt%%mrﬁ gl r‘%"é“‘f‘?ﬁ%ﬁ’e‘éﬁf’b&%ﬂ“?h‘) PS and
Con A sti mdbat e@alagsBaysn. Peri pheral Bl ood Mononucl ear Cells (PVMBC) were

i ndependently adm nistered with each mtogen, LPS or Con A and then
treated’with either dobutamine or ritodrine. Control experinents were
conducted i i.C PS ar.Con A was added,. such th any effect 20 on
the | evel lelce))f X‘%gm ?Qg%g’emﬁgﬁcﬁ%ﬁéﬁmﬁ%a OPI_étc(Etl QIROpRd E‘if%‘f‘di Ty ?%%Olﬁ‘_r esence
of the test,gg o ARRHTRIHB S prk et BH &&ﬁ-ab&f%?.i&%%’étbac}dﬁ_ggfgté}sﬂ'fes

The results of the 1PS stinulation ‘experi‘ments ar wn in and
2. The 25 yabugsof driftRnd TELSoRI oA P S SELRT migh6: ﬂ?&h%B&@ﬂﬁ%Y@' ue of

the LPS only control. Thus, the maxi num concentration of the cytokine,
ei t her | FNayowr700NEa, expressed fromthe PMBC cells in the presence of
only LPS is said to be 100% and the concentrations of the cytokines that
are expfessed fromthe PVBC cells in the presence of (i) LPS and (ii)

onl - 100% Lontrbr e e B RA0LRREa ety REL BT 0R  R et noat 1
each val uehofiagkpings sidcd, NdjcatrRie BcordMP 12 Belih (k865 3G He BLDEDLOB 1317
mammal, for example human, livestock, pets, or may be used in other veterinary _
applications.
25
A “pharmaceutically acceptable vehicle” as refetred to herein is any combination of

known compounds known to those skilled in the art to be useful in formulating

pharmaceutical compositions.

30 In one embodiment, the pharmaceutically acceptable vehicle may be a solid, and the

composition may be in the form of a ]_:;owder ot tablet. A solid pharmaceutically



- 28 - Table 1 - Determnation of IFN-y | evels under LPS stinulation

(Per cent vel s conpared to 100% untreated cell #
sti mul at f‘gﬁ)Zbﬁsz BC1021 (dobut anine) + LPS BCL023 (r??h’g‘%?@e“ 31 ps

100RM 10p. M I'i kM 10011M 101wM 111M 100. ?g% 37.22% 29. 84% 82. 88% 38. 74%
51.41% 44.79% 42. 81s.d 15.51 s.d 6.04 5./d. 26.61 s.d. 15.51 s.d 1169 s.d
9.28s4

acceptable vehicle may include one or more substances which may also act as

flavouring agents, lubricants, solubilisers, suspending agents, dyes, fillers, glidants,
comptession aids, inert binders, sweeteners, preservatives, dyes, cqatings, ot tablet-
disintegrating agents. The vehicle may also be an encapsulating material. In powders,
5 the vehicle is a finely divided solid that is in admixtute with the finely divided active
agent (i.e. the compound (I) according to the invention). In tablets, the active agent
may be mixed with a vehicle having the necessary compression properties in suitable
proportions and compacted in the shape and size desited. The powders and tablets
preferably contain up to 99% of the active agent. Suitable solid vehicles include, for
10 example calcium phosphate, magnesium stearate, talc, sugars, lactose, dex_trin, starch,

gelatin, cellulose, polyvinylpyrrolidine, low melting waxes and ion exchange resins.

In another embodiment, the pharmaceutical vehicle may be a gel and the composition
may be in the form of a cream or the like. In yet another embodiment, the

15 pharmaceutical vehicle may be 2 liquid, and the pharmaceutical composition may be in
the form of a solution, Tiquid vehicles are used in prepating solutions, suspensions,
emulsions, syrups, elixirs and pressurized compositions. The active compound (I) may
be dissolved or suspended in a pharmaceutically acceptable liquid vehicle such as water,
an organic solvent, 2 mixture of both or phatmaceutically acceptable oils or fats. The

20 liquid vehicle can contain other suitable pharmaceutical additives such as solubilisers,
emulsifiers, buffers, preservatives, sweeteners, flavouting agents, suspending agents,
thickening agents, colours, viscosity regulators, stabilizets or osmo-regulators. Suitable
examples of liquid vehicles for oral and patenteral administration include water
(pattially containing additives as above, e.g. cellulose detivatives, preferably sodium

25 catboxymethyl celiulose solution), alcohols (including monohydric alcohols and
polyhydric alcohols, e.g. glycols) and their derivatives, and oils {e.g. fractionated
coconut oil and arachis oil).  For parenteral administration, the vehicle can also be an
oily ester such as ethyl cleate and isopropyl myristate, Sterile liquid vehicles are useful
in stetile liquid form compositions for parenteral administradon, ‘The liquid vehicle for

30 pressurized compositions can be halogenated hydrocarbon ot othet pharmaceutically

acceptable propellant.
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Liquid phatmaceutical compositions which are sterile solutions or suspensions can be
utlized by, for example, intramuscular, intrathecal, epidural, intraperitoneal, intravenous
and particularly subcutaneous injection. The compound (1) according to the invendon
may be prepared as 2 sterile solid composition that may be dissolved or suspended at

5 the time of administration using stetile water, saline, or other appropriate stetile

injectable medium.

The compound (I) may be administered otally in the form of a sterile solution or
suspension containing other solutes or suspending agents (for example, enough saline
710 ot glucose to make the solution isotonic), bile salts, a;acia, gelatin, sotbitan monoleate,
polysorbate 80 (oleate esters of sorbitol and its anhydrides copolymetized with ethylene
oxide) and the like. The compound (I) can also be administered otally either in liquid or
solid composition form. Compositions suitable for oral administration include solid
forms, such as pills, capsules, granules, tablets, and powdets, and liquid forms, such as
75 solutions, syrups, elixirs, and suspensions. Forms useful for patenteral administration

include sterile solutions, emulsions, and suspensions.

All of the features described herein (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method ot process so disclosed, may be
20 combined with any of the above aspects in any combination, except combinations

whete at least some of such features and/or steps are mutually exclusive.

Embodiments of the invention will now be further described, by way of example only,
with reference to the following Examples, and to the accompanying diagrammatic

25 drawings, in which:-

Figure 1 is graph showing the results of an 7 viro mouse challenge, in which mice were
infected with a HIN1 virus, and then treated with a compound represented by formula
L, i.e. dobutamine (BC1021). Dobutamine was administered to the mice as a single

30 dose on day 3, and as a double dose, on days 3 and 4, and the weight loss of the mice

- was measured. No dobutamine was added to the control mice;



0.72 s.d. 1.06 s.d. 1.29 s.d 0.55 s.d. 0.55 s.d. 1.74 s.d. 0.85 s.d 5

Wth ref ewenom/digssshe data shown in Table 1, the inventpegonsfigosdiPri sed
to observe that the concentration of IFN-y was decreased in the presence

of either dobutam ne or ritodrine in LPg stinulated cells. Table 2 -
Determ nation of TNF-a | evels under LPS Stinulation Percent 10 TNF-a

| evel s conpared to 100% untreated cells under LPS stimulation) + LPS
BC1021 ( dobiguas? ifed grapPshBGH B farviva dztk 0€)mice ih BS: #1HO mpubd dhalRge 1IRM 100RM

0 0 0 749 019
1 ORM 1RM %IQSQ:ﬁgQ%nBr%la%%r@ tg %ig?;rge/?.g’}hez Iorn/((:)e8\r.576rz ?{ 1(“)1118n155teorecﬁ) with dobutamine as a

single dose on day 3, and on days 3 and 4, and the percentage rate of survival was

measuted. No dobutamine was added to the mice of the control;

Figure 3 is a graph showing Sum Total Morbidity (not mortality) of the # si0 mouse
challenge described in relation to Figure 1. ‘The effects on morbidity (i.e. a general
measute of the well-being of the mouse) of single doses (on day 3) and double doses
(on days 3 and 4) of compounds represented by formula I, i.e. dobutamine (BC1021)

70 and ritodrine (BC1023), were measuted. Line A: Control (no drug added); Line B:
BC1021, 1 dose on day 3; Line C: BC1021, 2 doses, on days 3 and 4; Line D: BC1023, 1“
dose on day 3; Line E: BC1023, 2 doses, on days 3 and 4;

Figute 4 is graph showing the results of an 7# #iso mouse challenge, in which mice were

15 infected with a HIN1 virus, and then treated with a compound represented by formula
L ie. 2-(1,1-dimethylethyl)amino-1-(3-chlotophenyl)propan-1-ol, which is one
embodiment of 2 bupropion metabolite (BC1053). The bupropion metabolite was
administered to the mice as 2 single dose on day 3, and as a double dose, on days 3 and
4, and the weight loss of the mice was measured. No metabolite was added to the

20 control mice;

Figute 5 is a graph showing the survival rate of mice in the i vive mouse challenge
desctibed in relation to Figute 4. The mice were administered with the bupropion™
metabolite as a single dose on day 3, and on days 3 and 4, and the percentage rate of

25 survival was measured. No metabolite was added to the mice of the control; and

Figure 6 shows the chemical structure of one embodiment of another embodiment of a

compound represented by formula I (e.g. a2 bupropion metabolite, denoted herein as
BC1053).

30

Examples
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The inventors carried out a range of ## vitro and in vive experiments in order to
determine the effects of various compounds represented by formula I on the
ptoduction of the cytokines, IFN-y and TNF-a. The inventors have demonstrated
in the results described below that both ritodrine, dobutamine and a bupropion
metabolite, (2-(1,1-dimethylethyl)amino-1-(3-chlorophenyl)propan-1-ol, denoted herein
as BC1053) sutprisingly act as inhibitots of IFN-y and TNF-0.. Furthermore, they
have demonstrated in i #ive mouse models that administration of titodrine, dobutamine
and the bupropion metabolite results in a reduction in the viral symptoms (i.e.
teduction in weight loss, inctease in survival rate, and reduction in total morbidity) in

mice.

Materials and Methods

1) Isolation, culture and treatment of Peripheral Blood Mononuclear Cells (PBMC)

Blood was collected in 6ml vacutainets (green cap). Blood was processed within 2h of
collection. Matetials used:

Non-coagulated blood; FCS; RPMI-1640 media supplemented with L-Gln and P/S;
PBS; sterile tips and pipettes; Stetile 15m! Falcon; Stetile V-bottom 96-well plates with
lids; Neubauer chamber; Trypan Blue solution; 70% IPA solution; Accuspin-
Histopaque tubes (Sigma, A7054)

Procedure:

1. Dilute samples 1:1 in sterile PBS;

2 Add 30ml of diluted blood into an Accuspin-Histopaque tube (Sigma, A7054);

3. Centrifuge at 800rcf 15min at room temperatute (RT);

4. After centrifugation, the red blood cells will remain at the bottom below the frit.
The monocytes (PBMC) will be present on 2 layer above the frit, with the
plasma on top;

5. Collect the PBMC layer with a pipette into a fresh 15ml Falcon tube and top up

~ to 15ml of PBS; |

6. Centrifuge at 250rct 10min at RT;

7. Discard the supernatant, flick the pellet and add another 10ml of PBS;



1 ORM1 p.M_ 0.00% -151. 15% - 145. 07% -80. 18% -56.57% 0. 74% - 29. 75% 9. 82
s.d. 0.62w0 sh11/81866y s-d. 9.61 s.d. 10.00 s.d. 14.95s4 8. Wth
wé]ﬁ/%fngw%sﬁﬂlﬁri sed

reference to the data shown in Table 2, the inventors

to observe that the concentration of TNE-a was al so decreased in the
presence of either dobutam ne or ri todri¥de in LPS stinulated cells. The
negative values in 15 the controls suggest that the |levels of cytokine are

ri sing. However,Caitfifige bh25ceMoath haRiTons of cytokines are very low at the
end of the treatpent, the increase is only mnimal. WO :
2011/ 018653PCF/ BRSO/ & 29 - Con A stinmulation studies The results

o e, o & SRR 2Ll LSO D TSR 21800 g dSB S 2
| evel s conpar ed REMIOGH)UOYs Basyed cel |'s under Con A stinulation) + Con A5
5 1. Count cells and make a 4x106 cell/ml suspension in complete medium. Add

100pl of cell suspension per well in a V-bottom 96-well plate. Then add 50ul of
stimulant or vehicle in complete media, and 50l of drug or vehicle in complete
media. Incubate the celis for 24h at 37°C 5% CO»y
12 After incubation, take 60pl of cell supernatant to measure IFNy and T'NFa by
10 ELISA (OptEIA human IENy, cat No. 555142 and human TNF, Cat No.

555212) following manufacturet’s instructions (BD Biosciences);

2) Human Umbilical Vein Endothelial Cells (HUVEC) Cell Seeding Protocol
Materials:

75 HUVEC (ECACC 200-05n); M199 medium (Sigma M2154); 1.-Glutamine solution
200mM (Sigma G7513) ; Penicillin/streptomycin (Sigma, P0781), Gentamicin/

amphotericin B (Invitrogen, from 1.SGS kit# S003K); Human epidermal growth factor
(hEGE) (Invitrogen, from LGS kit# S003K); Basic fibroblast growth factor (bHGF)
(Invittogen, from LSGS kit# S003K); Heparin. (Invitrogen, from LSGS kit# S003K);

20 Trypsin 10x solution (Sigma T4174); Sterile PBS (Sigma D8537); EDTA 0.02% solution
(Sigma E8008); Fetal Bovine Serum (Sigma F9665)

HUVEC complete growth media:
M199 medium containing 10% Foetal Calf Serum, 100 U/ml penicillin/0.1mg/m!

25 streptomycin, 2mM L-Glutamine, 10pg/m! gentamicin, 0.25ug/ml amphotericin B,
10ng/ml human epidetmal growth factor (WEGF), 3ng/ml basic fibroblast growth
factor (bHGF) and 10ug/ml heparin.

Procedute:
30 1. Harvest cells by trypsinisation when they are 80% confluent.
2. Remove medium;

b. Wash cell monolayer with 0.02% EDTA and dispose (4ml for T75)
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c. Pipette 5ml 1x Trypsin solution in PBS and rock gently to ensure the
solution covers all the cells;
d. Remove 4.5ml of the trypsin solution immediately;
¢. Re-cap the flask and monitor the trypsinisation under a microscope;
f. When cells become rounded release them by hitting the side of the flask
against your palm until the cells detach;
g Add FCS to the flask and mix (2ml for T75);
h. Hatvest the cell suspension into 2 15ml Falcon and top up the volume
with 10ml setum free medium;
i.  Centrifuge at 250g 5min; |
j.  Dispose of the supernatant, flick the pellet and resuspend it in 1ml bf
complete medium.
k. Count the cells using the haemocytometer and prepate the requited
volume of cell suspension at 2.5 x10* cells/ml.
2. Seed flat bottom 96-well plates with 200ul of cell suspension pet well
(=5x10%cells/well). Incubate plates for 4-5 days at 37°C and 5% CO,, until
>80% confluency is reached, changing the media every other day where

possible.

3) HUVEC Stimulation/Tteatments Protocol

Matetials:

M199 medium (Sigma M2154); I.-Glutamine solution 200mM (Sigma G7513);
Penicillin/streptomycin (Sigma, P0781); Gentamicin/ amphotericin B (Invitrogen, from
LSGS kit# S003K); Human epidermal growth factor (hEGF) (Invitrogen, from LSGS
kit# S003K); Basic fibroblast growth factor (VHGF) (Invitrogen, from LSGS kit#
SO03K); Hepatin (Invitrogen, from LSGS kit# S003K); Sterile PBS (Sigma D8537);
Fetal Bovine Serum (Sigma F9665); Tbuprofen (Sigma I110); Ethanol (Fisher
E/0600/17); DMSO (Sigma D4540); TNF-«, human, natural (NIBSC 88/ 786); Pipettes
and sterile pipette tips; Sterile universals or Falcon tubes; Sterile 1.5ml screwcap tubes;

70% Isopropanol solution; Virkon.



untreated only BCl1021 BC1023 only 100RM | ORM 1pM 100RM 10p. M 11i M
0. 00% - 42w A 13631 %0 - 35. 44% - 14. 80% - 24. 69% - 5. 94% 6. %%T%quo}m’qu,,s. d

_ 04 -

HUVEC complete growth media:
M199 medium containing 10% Foetal Calf Serum, 100 U/ml penicillin/0.1mg/ml

streptomycin, 2mM L-Glutamine, 10pg/ml gentamicin, 0.25ug/ml amphotericin B,
10ng/ml human epidermal growth factor (hEGF), 3ng/ml basic fibroblast growth
5 factor (bHGF) and 10pg/ml heparin.

Stimulant/treatments:

TNF-a (100U/mlb); Test compounds (100, 10, & 1pM) with TNF-a (100U /ml); Test

compounds (100, 10, & 1uM) only; Compound vehicle controls (0.5% DMSO and
10 0.1% ethanol); Tbuprofen control (1mM) with TNF-« (100U /ml); Ibuprofen control

(ImM) only; Complete media only i

Procedure:
1. Prepare TNF-a at 100U/ml in complete HUVEC growth media;
15 2. Prepare fresh stock of test compounds at 20mM in DMSQ;
3. Prepare test concentrations of the compounds (100, 10 and 1uM) in complete
HUVEC growth media with and without TNF-q;
4. Prepare ibuprofen control stock at 1M in ethanol. Dilute to 1mM in complete
HUVEC growth media with and without TNF-o;
20 5. Prepate the controls for the drug vehicles (0.5% DMSO and 0.1% ethanol) in
complete HUVEC growth media;
6. Remove media from wells and add 150p! of the tests and controls, in triplicates.
. 7. Incubate plate/s for 18 houts at 37°C and 5% CQa.

25 4) Vascular Cell adhesion molecule-1 (V-CAM-1} ELISA Protocol

Kit used: DuoSet human VCAM-1 Elisa Set (R&D Systems DY809)

Buffers:

30 Wash buffer — PBS/ 0.05% Tween 20 (Sigma P9416)
Assay diluent — PBS/1% BSA (Sigma A30590
Substrate solution — TMB solution (Sigma 'T0440)
Stop sc;lution — 2N H280.



i he dat a
4.03 s.d. 2.55 s.d. 18.73 s.d 2.81s4 6.46s4 Wth reference tot
shown i n Wabb@a18i1s¢she i nventors observed that the concerﬁ(#ﬁ(%é?ﬁ%%flﬁgNﬁa

was al so decreased in the presence of either dobutam ne

Con A stinulated cells. 10 Table 4- Determ nation of IFN | evels under Con
A stimulation Percen a e IFN | evels corﬁésr'ed to 100% untreated cells under
Con A stimulation) + Con A5 BCl1021 (dobutam ne) + ConA BC1023

(ritodrine) + ConA 100RM | ORM 1RM 100RM 101.tM
Capture Antibody — stock @ 360ug/ml. Dilute to working concenttation of 2ug/ml
(1:180)
Detection Antibody — stock @ 36ug/ml. Dilute to working concentration of 200ng/ml
5 (1:180)
Standards — stock @ 70ng/ml. Top standard @ 1000pg/ml (1:70)
Streptavidin-[HRP — Dilute 1:200

Procedure:
70 1. Dilute captute antibody in PBS;
2. Coat plate with 100ul/well;
3. Seal plate and incubate overnight @ room temperature;
4. Empty wells and wash 3x with wash buffer. Blot dry;
5. Add 180ul/well of assay diluent, to block the plate. Seal the plate and incubate
15 for 1hr @ room temperature;
6. Empty wells and wash 3x with wash buffer. Blot dry;
7. Add standards (duplicates), samples (triplicates) and controls (ttiplicates)
60ul/well. Seal the plate and incubate for 2ht @ room temperature;
8. Empty wells and wash 3x with wash buffer. Blot dry;
20 9. Add detection antibody 60ul/well. Seal the plate and incubate for 2hr @ room
temperature;
10. Empty wells and wash 5x with wash buffer, leaving plate to soak for at least 30
seconds between each wash. Blot dry;
11. Add streptavidin-HHRP 60ul/well. Seal the plate and incubate for 20min @ room
25 temperatute;
12. Empty the wells and wash 5x with wash buffer, leaving plate to soak for at least
30 seconds between each wash. Blot dry;
13. Add TMB substrate solution 60ul/well. Seal the plate and incubate for 20min @
room temperature;
30 14. Add 30ul/well of stop solution;
15. Read absotbance @ 450nm.
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5) In pive mouse studies using dobutamine

Protocol:

Fifty (50) C57BL/6 female mice (6-7 weeks old), were divided into four experimental

groups containing ten (10) animals each. On day 1, animals received aﬁ intranasal lethal
5 dose (50 pl total, 25 pl nostril) of Influenza A/PR/8/34 under halothane induced

anesthesia. On Day 3, animals received one intra-petitoneal injection (100-150 ul) of

the test compound. On Day 4 ot 5, all animals still alive received a second intra-

petitoneal injection (100-150 pl) of the test compound.

10 All animals were assessed daily for morbidity, weight loss and survival from Day 1 until
at least Day 6. Motbidity variables (i.e. Body Condition, Posture, Activity, Pil;)erecu'on,
Respitation, Vocalisation, Ataxia and Oculo/Nasal Discharges) were recorded
according to the following scale of severity: Normal (0), Mild (1), Laboured (2) and
Severe/Cull-point (3).

15

6) Ir vivo mouse studies using bupropion metabolite

The bupropion metabolite known as 2-(1,1-dimethylethyl)amino-1-(3-
chlorophenyl)propan-1-ol (BC1053), in 10% ethanol, was delivered orally to influenza
infected mice, as follows.

20
Two groups of n=12 C57BLI/6 barrier reared female mice (6-8 weeks old, and
between 15-18g in weight) were intranasally challenged with a lethal dose of influenza
(A/PR/8/34). On day 3 post-challenge, the animals received the following treatments:

® group A received an oral gavage of 100ul of 10% Ethanol in watert; and
25 ® group B received an oral gavage of 100pl containing 540pg of bupropion

metabolite in 10% Ethanol in watet.

The animals were weighed and monitored daily for morbidity and mortality up to day 6,
when all animals were culled. Average weight loss per group and survival were

30  calculated.
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Example 1 — Stimulation Experiments using Mitogens, LPS and Con A

Plasma B cells can enter mitosis when they encounter an antigen matching their

5 immunoglobulin. A mitogen is a chemical substance that triggers signal transduction
pathways in which mitogen-activated protein kinase is involved, thereby encoutaging a
cell to commence cell division, leading to mitosis. Thus, mitogens can be effectively
used to stimulate lymphocytes and thetefore assess immune function. By stimulating
lymphocytes, mitogens can be used to replicate the effects of a viral infection.

10 ]

The two mitogens that the inventors used to stimulate lymphocytes, and therefore
assess immune function, were lipopolysaccharide (LPS) and Concanavalin A (Con A),
LPS acts on B cells but not T cells, whereas Con A acts on T cells but not B cells. The
effects of two embodiments of the compound reptesented by formula I, i.e.

15 dobutamine (tefetred to in the tables as BC1021) and fitodrine (BC1023), on the levels
of IFN-y and TNF-« were investigated in LPS and Con A stimulated assays. Peripheral
Blood Mononuclear Cells (PMBC) were independently administered with each mitogen,
LPS or Con A, and then treated with either dobutamine or titodrine, Control
experiments were conducted in which no LPS or Con A was added, such that any effect

20 on the levels of IFN-y and TNF-« could be directly atttibuted to the presence of the

test compound, dobutamine or ritodrine.

LPS stimulation studies

The results of the LPS stimulation experiments are shown in Tables 1 and 2. The
25 values in the Tables are expressed as the percentage value of the LPS only

control. Thus, the maximum concentration of the cytokine, either IFN-y or TNE-

a, exptessed from the PMBC cells in the presence of only LPS is said to be 100%, and

the concentrations of the cytokines that are expressed from the PMBC cells in the

presence of (i) LPS and (if) either dobutamine or ritodrine, are exptessed as percentage
30 of the LPS only 100% control. Standatd deviation values (s.d.) are given

underneath each value of expressed TFN-y levels.



- 30 - inventors observed that the dose of 10011M dobutamme had a I ,
si gni fi caglo &fif i n decreasing the concentration of IE GEB2 QEX e

- Determ{r}taotlor{@lg;gS 3t he percentage cell survival of Con N_T{ HOTA ’333 5cel l's
The inventors neasured the cell survival rate of Con A stinulated cells,
and the results are shown in Table 5. ~28-Table 5 - Per cent age cel |
survival conpared to 100% untreated cells under Con A 10stinul ation +

Con A 5 BCIDible (dobutaring)onoOMNA 16444 ﬁh)iengig3§m@ﬁdtf&§(!§ef@uta?e%&ﬁ
(5p.g/nml) 100p. M 10p, M | pt Lo M 100p. g/l 101wM ) ) o /T, 0

81. 09% 75. 27/ 9 LoppEd 16 10U b \BRreated Zellsampic

+ LPS BC1021 (dobutamine) + LPS BC1023 (ritodrine) + LPS

100uM 10pM | 1yM 100puM 10pM TuM
100.00% | 37.22% 29.84% | 82.88% 38.74% 5141% | 44.79%
42.81s.4d. 15.57 s.d. 6.04 5.4 | 2661 s.d | 15571 s.d. 13.69sd | 9.28.s.d
untreated | BC1021 only BC1023 only

100uM 10uM 1uM 100pM 10uM pM
0.00% -0.99% -0.33% | 1.21% 5.46% 2.73% 1.04%
0.72 5.d. 1.06 s.d. 1.29 5.d. | 0.55 s.d. 0.55 5.d. 1.745d. | 0.85sd

5 With reference to the data shown in Table 1, the inventors were surprised to
obsetve that the concentration of IFN-y was decreased in the presence of either

dobutamine or ritodrine in LPS stimulated cells.

Table 2 — Determination of TNF « levels under LPS stimulation (Percentage

10 TNF-u levels compared to 100% untreated cells under LPS stimulation)

+ LPS BC1021 (dobutamine) +LPS BC1023 (ritodrine) + LPS

100pM 10uM ipM 100pM 10uM TuM
100.00% | 81.41% 84.79% | 91.20% 85.74% 85.01% [ 62.12%
6.28 s5.d. 2.95 5.d. 231 sd | 647 5.d 7.09 s.d. 4.25s5d | 2.01 s.d.
untreated | BC1021 only BC1023 only

100pM 10pM 1uM 100pM 10pM, TuM_
0.00% -151.15% -145.07% | -80.18% | -56.57% 0.74% -29.75%
92.82 5.4, 0.62 s.d. 1.705d. | 9.67 s.d. 10.00 s.d. 14.95 5.d. | 8.13 5.d.

With refetence to the data shown in Table 2, the inventots wete also surptised to
obsetve that the concentration of TNF-a was also decteased in the presence of
either dobutamine or titodrine in LPS stimulated cells. The negative values in

15 the controls suggest that the levels of cytokine are rising. However, since the
concentrations of cytokines are very low at the end of the treatment, the increase

is only minimal.



2.78 s.d 2.72 s.d 2.77 s.d. 5.80 s.d.

BC1023 onlwo 20114883 M 10[ LM 1 p, M 100p. M 10p, M 1 p. M 98..81% 44. 95%

10

15

Con A stimulation studies

Unt reat ed BC1021 only

-29 .

PCT/GB2010/051317

The tesults of the Con A experiments are illustrated in Tables 3 and 4.

Table 3 - Determination of TNF-g levels undet Con A stimulation {Percentage

INF-o levels compared to 100% untreated cells under Con A stimulation)

+ Con A5 | BC1021 (dobutamine) + ConA BC1023 (ritodrine) + ConA

100pM 10pM TpM 100p.M 10pM 1pM
100.00% -33.95% 102.36% | 103.05% | 104.93% 106.20% | 103.92%
2.31 s.d. 1.44 s.d. 2.665.d. | 1.53s5d |250s.d 222 5.d. | 4.87 s.d
untreated | BC1021 BC1023 only

only :

100pM 10pM 1pM 100pM 10pM 1pM
0.00% -42.84% -33.21% | -35.44% | -14.80% -24.69% | -5.94%
6.39 5.4, 1.10 5.d. 4.03 5.d. | 25554, 18.73 s.d. 287 5.d. | 6.46 5.4,

With reference to the data shown in Table 3, the inventors ohserved that the

concentration of TNF-« was also decteased in the presence of either dobutamine

ot ritodrine in Con A stimulated cells.

Table 4 - Determination of IFN-y levels under Con A stimulation ( Percentage TEN-y

levels compared to 100% untreated cells under Con A stimulation)

+ Con A5 | BC1021 (dobutamine) + ClonA BC1023 (ritodrine) + ConAl

100pM 10uM 1pM 100pM 10pM 1uM
100.00% -1.80% 32.77% | 63.40% | 41.69% 34.25% | 39.93%
18.07 s.d. 042 s.d 4.60s5d | 11.355d |6.02 5.4 23554 | 9.81 sd
untreated | BC1021 only BC1023 only

100pM 10uM TuM 100puM 10pM 1uM
0.00% -3.26% -2.51% | -2.61% | -1.87% -1.52% | -0.86%
0.29 5.d. 0.75 5.d. 046sd. 06254 |0.21 54 0.35 54 | 1.09 s.d.

With reference to the data shown in Table 4, the inventors were very surprised

to observe that the concentration of IEN-y was decreased in the presence of

either dobutamine or ritodrine in Con A stimulated cells, In particular, the
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Table 5 — Percentage cell survival compared to 100% untreated cells under Con A

70 stimulation
+ Con A5 | BC1021 (dobutamine) + Con A BC1023 (ritodrine) + Con A
(Gpg/ml) (5pg/ml)
100pM 10pM 1uM 100uM 10puM TpM
98.33% 48.22% 71.40% | 81.09% | 75.27% 79.76% | 80.61%
1.68 5.4, 232 5d. 1.52s5d | 2.78sd | 2.72s5d 2.77 s.d. | 5.80s.d
Untreated | BC1021 only BC1023 only
100uM 10pM 1pM 100pM 10pM 1pM
98.81% 44.95% 69.80% | 76.89% | 72.56% 75.25% { 78.69%
1.06 s.d. 2.78 5.d. 1.86s.d | 1.04sd | 257 sd 2.18sd | 25954
As can be seen in Table 5, for all doses of titodrine and dobutamine, percentage
cell survival was higher in the presence of either ritodrine or dobutamine
compated to the untreated controls. Accordingly, the inventors have
15 demonstrated that administration of either bompound to Con A stimulated cells
results in a higher survival rate than untreated controls.
Example 3 — Determination of cell cytotoxicity when exposed to digitonin under
Con A stimulation
20 Digitonin is a glycoside obtained from Digitalis purpurea, which acts as a detergent, and

effectively water-solubilizes lipids in the plaama membrane. Therefore, digitonin can be

used to permeabilise cell membranes. The inventors therefore investigated digitonin’s
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cell membrane-permeabilising effects on Con A-stimulated cells to determine the

cytotoxic effects of ritodrine or dobutamine. Table 6 shows the results.

Table 6 — Percentage cytotoxicity compared to 100% for digitonin under Con A

stimulation
+ Con A5 | BC1021 (dobutamine) + Con A | BC1023 (ritodrine) + Con A | untreated
(pg/ml) (Gpg/ml)
100pM 10pM 1pM 100uM | 10uM 1uM
50.35% 38.65% | 32.21% 34.99% | 34.44% | 35.55% 33.39% | 49.86%
146 s.d. 1.66 5.4 1.4 5.4 1.68 5.d. | 1.355d | 1.55 s.d, 2.36 5.d. | 3.05 5.d.
untreated | BC1021 BC1023
only only
100pM 10pM TpM 100uM | 10uM 1pM
52.09% 32.33% [ 42.94% 47.71% | 43.81% | 43.63% 44.54%
1.78 5.d. 1.14s5d | 0.85 5.d. 1.05s.d. | 1.795d | 1.70 s.d. 1.68 s.d.

With reference to Table 6, in the vast majority of cases, cytoxicity rates were
lower in samples treated with either ritodtine ot dobutamine. "The only
exception was for the 100uM dose of dobutamine, but the inventots believe that

this tesult is statistically insignificant.

Example 4 — I» vipo mouse studies using dobutamine

Using standard techniques as described above, mice were infected with 2 HI1N1 virus
which was allowed to become established in each of the subjects. Each test mouse was
then treated with dobutamine (BC1021) either with a single dose on day 3 after

infection with the virus, or as two doses, one on day 3 and one on day 4 after infection.
In the control mice, no dobutamine was administered. The weight loss of both treated

and untreated mice was then determined.

As shown in Figure 1, the mice that received two doses of dobutamine (on days 3 and 4
after infection with the virus) showed at least 2 10% lower reduction in weight loss than
the control mice. Accordingly, although the inventors do not wish to be bound by
hypothesis, they believe that the reduced levels of the cytokines, IFN-y and TNF-q, in.

H1Nl-infected mice upon exposure to dobutamine results in the mice maintaining their
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weight. The inventors believe that the single dose of dobutamine had little effect on

the mice because it has a short half-life.

Referring to Figute 2, there are shown the results of percer;tage survival of mice treated
5 with dobutamine. As can be seen in Figure 2, mice treated with two doses of

dobutamine, one on day 3 and one on day 4, showed 2 higher survival rate than the
control, untreated mice. Again, the inventors postulate that the short half-life of
dobutamine was to blame for the single dose of this compound having little effect on
the mice.

10 )
The inventots also investigated the effects of dobutamine (single and double doses) as
well as ritodrine (single and double doses) on the Sum Total Morbidity of the tested
mice. Referting to Figure 3, there are shown the data of these expetiments. The value
of Sum Total Morbidity corresponds to a confidence value of the general “wellness” of

75 the mice, and takes into account the quality of the fur and grooming of the mice, and
whether or not the mice are able to feed and walk. Measutement of Morbidity values
will be known to the skilled technician. As can be seen in Figure 3, all doses of both
dobutamine and ritodrine, whether single or double, tesulted in an improvement of the
morbidity value of the treated mice, giving 2 clear indication that the viral symptoms

20 had been reduced. However, it is particulatly notewotthy that mice that had been given
two doses of dobutamine and rtodtine (i.e. Groups C and L), showed the most
improvements, with Group E (i.e. doses with dobutamine on days 3 and 4) being the

most effective,

25 Example 5 — In vivo mouse studies using bupropion metabolite

As described above, mice were infected with a [I1N1 virus which was allowed to
become established in each of the subjects. Fach test mouse was then treated with 2-
(1,1-dimethylethyDamino-1-(3-chlorophenyl)propan-1-ol (i.e. a bupropion metabolite,
BC1053) with a single dose on day 3 after infection with the virus. In the control mice,
30 no metabolite was administered. The weight loss of both treated and untreated mice

was then determined.
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Summary
In summary, the inventors wete surptised to observe that both dobutamine and
15 ritodrine acted as cytokine inhibitors (i.e. IFN-y and TNF-a), especially given the poot
pharmacokinetics of these two drugs. They therefote believe that any compound
represented by formuia (T) may be used as an ITFN-y and TNF-o inhibitor, which can be
used in the treatment of a viral infection, such as influenza. The encouraging results of
the ## vivo mouse studies desctibed in Example 4 clearly demonstrate that mice infected
20 with 2 HIN1 virus can be effectively treated by administration of either single, but
especially double, doses of dobutamine or ritodrine. Hence, it is clear that any

compound (T} could be used to treat viral infections.
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but especi aibsgtutalubitie prdosmerodHiablisallioxgl @raliyl fredpj ne. Hence, it is

cl ear at any conpo [.)..could be used to treat viral infections. WO
2011/ 0%65‘3‘ Ct%%gi‘gﬂ’gﬁ%é?% togegher. wigh hessociapedséngrathin ems,dprmaka | ; -

optionally O substituted cycloalkyl, cycloalkenyl, cycloheteroalkyl or cycloheteroalkenyl

group of 5 ot 6 carbon atoms, or 4 or 5 catbon atoms and a hetero atom;
when combined, R¢ and R8, together with the nitrogen atom cattying R® and the carbon
atom carrying RS, form a 5 or 6 membered cycloheteroalkyl group; and,

25 when combined, R7 and R®, together with the nittogen atom cartying them, form an

optionally benzyl substituted 5 or 6 membered cycloheteroalkyl group;



Rl wherein:- 5 Xis CO CHOH or CH2; RLis H, or conbined with R2; R2 is
H OH a M yJ&n1863 substituted or unsubstl tuted am no mgofg/@hﬁ al kyl
or al koxyl group, optionally substituted with one or nore 0, OH am no
and/ or optionally Cl1_3 al kyl substitutedsphenyl group, or conbined with
R1; 10 R3 and R4 are each i ndependently H, OH, a hal ogen, a substituted or
unsubstl tuted am no g p, or a C -5 alkyl or al koxyl group, optionally

r.o
subst i t ut ed®a RIIrBREUEFlrgEeeptrblaaalt oaspiateabetees optional Iy G .3 al kyl
substi t ut edepheW! A5V is H a Cl-5 al kyl group, or
conbi ned W|t0h It8tr %7 ?ésﬁi-lh?acl)r%fgg%m ned with R8; R8 is conbined with R6
or R7, or is a strai ght chain, branched or cyclo- G -C9 alkyl group,
opti onaIIy ncl ugl ng one or nmore hetero atomin its carbon skel eton and

optional Iy ubst WERPURH rrCsABE 6f Claise &, herelafi/ivr heBogyatiylgrogp,aup,

20 whon "corits et REara- g BREeRbieR QrERIORE S CHRE rBReCO bon

atons, for NHBCOQ-| enahdlyedd, spastaily whedicRTk ORI lor gyl 0al kenyl
cycl ohet eroal kyl or cycl o%et er oal kenyl group of 5 or 6 carbon atons, or 4

or 5 carbon atons and a hetero atony when conbi ned, R6 and RS, toget her

wi th the nistrog eIl R8 and the carbon atomc¢ , forma
5 or 6 marrberedgﬁgy&fi‘gﬁﬂ erSé toga%@f)eceglﬁﬁc‘% ‘%ﬁ"é ?éh?gllflr% 2’(ﬁIﬂ%Fnd R8,
t oget her WQhLPhii®®i.t rogen atom carrying them form an optionally benzyl

substituted 5 or 6 nenbered cycl oheteroal kyl group; WO
2011/ 018653PCT/ GB2010/ 051317 - 35 - or a pharmaceutical |y acceptabl e salt

or solvate,therep Jse i;n treatin n acute vira

conpound accor d%n% I?é)& N ngv\ﬁé‘fl%ﬂ;fg?énggla]én ﬁ'g}“&r%&bafﬂ?fﬁéﬁea[? or a 5
carbonyl oxy group and is, preferably, H OH HOCH2-, O----CHNH,

CH3PhCO0-, NH2C00-, or a hal ogen, optionally mhereln R2 is H, CH or d. 3.
A conpound accoﬁdﬁﬁ@xw@ddﬁyﬂdmgdednngﬁmﬁhwyﬂmwhaﬁemm1RSm&$(HH NH2, OH or
CH3PhCOO- . onpound. accordi pr ng claim wherein R3 is
H NH2 or Eﬂﬁ(ﬁ§5’Egégﬁ%@ﬁnd¥%€8§ﬁﬁvﬁa 4 @j ggceding claim wherein R4
is H @i NH2C00-, or a hal ogen, optionally wherein R4 is Hor d. 6. A
conmpound accordlng to any preceding claim wherein R6 is nmethyl, ethyl, or
H 7. A cofpound @eepsadngeardingny 2py preedlingclaitm minereinhRY @ inmetijT, dilsyltbr 8. A
conpound agpordlng to any preceding claim wherein R8 is a straight chain
or branched C2-C6 al kyl group, optionally substituted with OH, phenyl,
PhOH or PhOCHS, optlonally wherein R8 is tem butyl, isopropyl, -C(CH3)20H,

- CH2PhQOCH3, - (CH2) 2PhOH, - CH( CH3) CH2CH2Ph, or - CH(CH3) Cl- 12CH2PhCH.
7. A ¢ompound accor ng to any precedmg claim, wherein R7 is .
20
8. A compound according to any preceding claim, wherein R8 is a straight chain or

branched Cz-Cs alkyl group, optionally substituted with OH, phenyl, PhOH or
'PhOCH3, optionally wherein R® is tert. butyl, isopropyl, -C(CH3);OH, -CH2PhOCH3,-

(CH2)2PhOH, -CH(CH3)CH2CH3Ph, or -CH(CH3)CH,CH.PhOH.,
25

A compound according to any one of claims 1 to 7, wherein R8s :-

CH,CH;
—COi ——(CHz)0(CHy)s
CHCH; .



9. A conpound according to any one of clains 1 to 7, wherein R8 is :- -
36 - 10. ANQAYPMIREShccording to any preceding claim wheraiosMi@is1317
conbined, Rl and R2 formthe group:- N5 11. A conpound according to any
precedi ng claim wherein when R6 and R8 re conbi ned, together with the
nitrogen atomcarrying R8 and the carbon atomcarrying R6, they forma
cycl oheterogl kyl ,group of 5 carbon atons and 1 nitrogen atom 12. A
conmpound actbr di EOFPORAg 2 %éﬂF%@Yd?faﬁlwﬂg/ﬁi@meivhenﬂhe&ndeccam’rdn&Rare 10
conbi ned t hgyy for.pmitdhe u_ﬁgp:- 13. A conpound according to any preceding
claim wherein the conﬁ%ﬁ d (1) includes any di astereoner and enanti oner
of the formula r ented by (1). 15 14. A conpound according to any
precedi ng cl ai wherein conmpound (1) is a 132- adrenergic receptor

agoni st. 15. conmpound according to claim 14, wherein the 02-adrenergic

recept or agoni 20i s_sal butanmol , | evosal butanol, terbutaline, pirbuterol,
procat er ol , ;#Et aprgt€renol (or orciprenaline), fenoterol, bitolterol

nesyl ate, salneterdal, fornoterol, banmbuterol, clenbuterol, indacaterol
isoprenaline, rimterol, ifenprodil, buphenine, dobutam ne or ritodrine.

- 37 - 17. A conpound according to claim 16, wherein the bupropion

met abol ist e 1S 2-A L, hno S IBREDVEL am no-.1- (3- chl.oraphenyl ) propan-1-ol,
2- (1, 1-di met hy1-2- %eag%xyep%%%% ﬁ¥ﬁ5¥%?é§g% Iﬂﬁgﬁﬁgﬁyﬁfﬁﬁ%ﬁagﬁfm@ne),
(18, 2R) - er ybhbined; {dpether with the nitrogen atom catrying R® and the carbon atom catrying

RS, they form a cycloheteroalkyl group of 5 carbon atoms and 1 nitrogen atom.

12 A compound accotding to any preceding claim, wherein when R7 and R® are

10 combined they form the group:-

HC

13. A compound according to any preceding claim, wherein the compound (1)
includes any diastercomer and enantiomer of the formula tepresented by (I).

15
14. A compound according to any preceding claim, wherein compound (I) is a 2-

adrenergic receptor agonist.

15, A compound according to claim 14, whetein the P2-adrenergic receptor agonist
20 Is salbutamol, levosalbutamol, terbutaline, pitbuterol, procaterol, metaproterenol (ot

orciprenaline), fenoterol, bitolterol mesylate, salmeterol, formoterol, bambuterol,

clenbuterol, indacaterol, isoprenaline, rimiterol, ifenprodil, buphenine, dobutamine or

ritodrine.

2516, A compound according to any one of claims 1 to 14, wherein compound (I) is

bupropion ot a metabolite thereof,



5di et hyl et hyl ) am no- 1- ( 3- chl or ophenyl ) pr opan- 1- ol ,

(1R, 28) - eMQ MHY01B6331, 1- di net hyl et hyl ) ami no- 1- ( 3- chl or oplaRyB2yEPAN- 1- ol |
18, 28) -t hreo-2-(1, 1- di et hyl et hypam no- 1- ( 3-chl orophenyl ) propan-1-ol, or
(1R 2R) -t hreo-2-(1, 1- di et hyl et hypam ngz1- (3-chl orophenyl ) propan-1-01. 10
18. A conpound according to any preceding claim wherein the viral
infection, which is treated, is a paranyxovirus or an orthonyxovirus

i nfection. 19. A compound according to any preceding claim wherein the
conmpound (l97.is : | bf.ectd 3 f Lnfluenzavir ,
ot uenzavi Vs g or PR FrRiBtyl HECH, el ARG om e RERRE s 205 A
conpound actmediyithy)emiial 13-tllorophergjprogenpolndi i dimk@ylsed to treat an

i nfection qf .any serotype of Influenzavirus A sel ected F'romthe group of
ser ot ypes 38745‘?@?’?‘ o-Ir{prehlorppieny) prampn- 1@k (15:8RPeryang: (1 H5NL;  H5N2;

dor tvat bvo therear D B e R o b ol D s Cober ot '

conpound (I@imh&yhé@d)aﬂn&d—T@thluidpab?l)pfrq&hipﬁk‘19,128)'—111%-2’—(1[115, or a
derivative fhereof 25 22. conmpound according to any preceding claim

A
wher ei n t hé@gigisthramine-1-8-eilewphendipeenaor lapkeot AR 2tateor3/(Islynpt oms  of

virally-ingg L dne, pf-o i on. 23.; A conpound according to
claim 22, %@?@Fﬁ“@@mog’nﬁ%ﬁd%@gﬁ?@ 5(?%1!2:‘!3@%/ 30 and/or TNF-cc. WO
2011/ 018653PCT/ GB2010/ 051317 - 38 - 24. A conpound according to any

pr ecedi ng aim ein the compound (1) is used to treat jnflammtion in
an acutfg viclrl&al i}}]%é?%nﬁi of Oréj? nrgargeangﬁﬁﬁ(cg%flg claigy Wherely eoHRHngERdi ng t o
any pr ecediwigctcis leted Vb e peiatykbanGQFRAWMh oIk olifisHEeEh A 0 treat a viral
flare-up. 26. A nethod of preventing, treating and/or anmeliorating an
acute viral infection, the nethod conprising adm nistering, to a subject
in need of 1§uch&(gogntor{l%ratdcc&d}nhetra euti Cci:’l| I {\'/1 effective anount of a
compound as”defined i n any Ghesor “gY Biéret 18 t 3 svherqn thecomporgd gl i d

r epr esent edsddytotthat gengEionioPRiy batdfives d8hi ACH AL AR, OB, 0f claims 1 to
25, for use in the treatment of a viral infection,” with the proviso that
t he corfpoureflyeszavans bupt ogdetdrativethercof.

2- (1, 1-di net hyl et hyl ) am no- 1- ( 3- chl orophenyl ) propanl-ol in any form 15
28. A nethod of preventing, treating and/or aneliorating a viral

i nfection, 20he meidMash@EEBENinBGo 2RIF @D,&&i%rbiﬁ%mh@u@d AYRIEED 1 BeaDfd Of
such treatnent, a therapeutically effective anount of " a corrpouncﬁ1

r epr esent ethfesfionted age psetpe Pbinflienzavitas Adelered drdnn thergyrogner efotgpai ns 1 to

24, with th rovi s t ] . i t bupr opi on, or

o (11 i etk R A R AR R SR B SN 20,
phar maeeut Heals; mmﬂmgmm{jmggr}mm;tfmma;mg;%hIH/%]?{% gg%i ve anount

of a conpound represented by the general fornmula I, as defi'ned in any one
of clains defvgtivathesaod a pharmaceutically acceptable vehicle, for use in
the treatnment of viral 25infections. 30.

2-0, 1-di net hyl et hyl ) am no- 1- ( 3- chl or ophenyl ) propan- 1-ol, or

2- 0, 1- di neehy1- A compound according to claim 20, whetein compound (I) is used to treat viral

infections of HIN1 virus, ot a derivative thereof,
25
22, A compound according to any preceding claim, wherein the compound (I) is

used to ameliorate inflammatory symptoms of virally-induced cytokine production.

23. A compound according to claim 22, wherein compound (I) modulates IFN-y
30  and/or TNF-q.,



2-hydroxyet@y£2anino-l-(3-ch|orophenyl)propan-l-one, for use in the

t r eat ment WOrZORUQIB¢S3] i nf ecti on caused by a herpes vir usPCBGB2810051317
2011/ 018653PCT/ GB2010/ 051317 - 39 - the herpes virus is selected fromthe
group consisting of Herpes zoster, Herp8s-Sinplex Virus type 1 (HSV1),

Her pes Sinplex Virus type 2 (HSV2), Herpes labialis, human and nurine

cyt onegal ovi,rus,, Varicel]a zoster virus, ,Epstein barr virus and hunman
h)e/r pe ngi r \uégr, t ﬁ)(é%m%m}ﬂﬁﬂlcﬁ%ﬁ) 245 a8y é)iecedmg c}alm, wherein the compound (1) 1s

, 1- di met hy ueddnd d@aRidfamindidnGhhe LORBSIMI RECNASF 4 ndle su@[ecg' (1, 1-di net hy1-
2- hydr oxyet hypam no- 1- ( 3- chl or ophenyl ) propan- 1- one according to either
claim31l or claim32, wherein the herpes virus is a herpes sinplex virus,
such as HS%% or HSV2

1033. 2- (1, £2di mét FRPRYHA Acaphding. 19 208 PEAsFYPS FhidhyTherd frerrompsund g is

2- (1, 1- di natdiydo-tredr RYREIONRYLLRY! ) am no- 1- (3- chl or ophenyl ) propan-1| - one
according to any one of clai 30-33, wherein

(1S, 2R)-eryt hro-2-(1, 1-di net hyl et hyl ) am no4- ( 3- chl or ophenyl ) propanl-01, or
(1R, 2S)-eryt hro-2- (1, 1-di net hyl et hyl.) am no- 1- (3- chl or ophenyl ) propan-1 - ol

i s used to)é{s‘r eat* ?%i‘oéiogé’Fe‘Fﬂ‘f}‘/%ﬁeﬁ?f‘gcﬁ@Q Qﬂaﬁﬁ%a%ra&é‘ém\?i"i‘f_ nfegBorgq. A

et hod of i eibiRemotERBLIARABMOL, ATRIIQLALIAG A fabmbhf ot i on
caused by a herpes virus, the nethod conﬂr|5|ng adm nistering, to a

subj ect i nthreggutially etfhctiveeatomantf a eorhpewrapsuicfisad inyangbheof tvensanewst of a
2-(1,1-?inethylethyl)anino-l-(S- chl or ophenyl ) propan-|-ol or

2-0,1-& met hy1- 2- hydr oxyet hyl) am nO- 1- (3- 20 chl orophenyl ) propan-1 -one.

27. A compound represented by the general formula I as defined in any one of
claims 1 to 25, for use in the treatment of a viral infection, with the proviso that the
compound is not buptopion, or 2-(1,1-dimethylethyl)amino-1-(3-chlotophenylypropan-
1-ol in any form.

15
28. A method of preventing, treating and/or ameliotating a viral infection, the
method comprising administeting, to 2 subject in need of such treatment, a
therapeutically effective amount of 2 compound represented by the general formula I as
defined in any one of claims 1 to 24, with the proviso that the compound is not

20 bupropion, or 2-(1,1-dimethylethyl)amino-1-(3-chlotrophenyl)propan-1-ol in any form,

29. A pharmaceutical composition comprising a thetapeutically effective amount of
a compound represented by the general formula 1, as defined in any one of claims 1 to
24, and a pharmaceutically acceptable vehicle, for use in the treatment of viral

25  infections.

30.  2-(1,1 dimethylethyl)amino-1-(3-chlorophenyl)propan-1-ol, or 2-(1,1-dimethyl-
2-hydroxyethylyamino-1-(3-chlotophenyl)propan-1-one, for use in the treatment of a
viral infection caused by a herpes virus.
30
31 2-(1,1-dimethylethyl)amino-1-(3-chlorophenyl)propan-1-ol, or 2-(1,1-dimethyl-
2-hydroxyethyl)amino-1-(3-chlorophenyl)propan-1-one accotding to claim 30, wherein
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15

20
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the herpes virus is selected from the group consisting of Herpes zoster, Herpes Simplex
Virus type 1 (HSV1), Herpes Simplex Virus type 2 (HSV2), Herpes labialis, human and
mutine cytomegalovirus, Varicella zoster virus, Bpstein barr virus and human herpes

virus, types 6 and 8.

2. 2 ,1-dimethylethyl)amino—l—(&chlorophenyl)propan—l-ol, or 2-(1,1-dimethyl-
Zhydroxyethyl)amino-l-(3—c}ﬂorophenyl)propan-l-one accotding to either claim 31 or

claim 32, wherein the herpes vitus is a hetpes simplex virus, such as HSV1 or [{SV2.

33, 2-(1,1 -dimeﬂlylethyl)anﬁno—l—(3—c}ﬂoropheny1)propan—1—ol, or 2-(1,1-dimethyl-
2—hydroxyethyl)a.mjno~1—(3—chlorophenyl)propan—l-one accotding to any one of claims
30-33, wherein (18,2R)-erythro-2- (1,1-dimethylethyl)amino-1 -(3-chlotophenyl)propan-
1-ol, or (1 R,28)—erythro~2—(l,1Ldimethylethyl)amjno—l—(3—clﬂorophenyl)propan—l -0l is

used to treat the viral infection caused by 2 hetpes vitus.

34. A method of preventing, treating and/or ameliorating a viral infection caused by
a herpes vitus, the method comprising administering, to a subject in need of such
treatment, a therapeuticaily effective amount of a 2-(1 ;1-dimethylethyl)amino-1-(3-
chlorophenyl)propan-1-ol or 2-(1,1 -dimethyl-2-hydtoxyethyl)amino-1- (3-
chlotophenyl)propan-1-one.



