10

15

20

25

30

WD 2007/ 132189 PCT/ GB2007/ 001719 NEW SYNERG STI C
PHARMACEUTI CAL COMPOSI TI ON The present invention

WO 2004418382 0 met hods for the treatnent of tuberPCl/682®7/001719

and to conpounds and conbi nati ons of conpounds for
use in such nmethods. 5 Tuberculosis (Mu) is the
single |ar t iﬂg I-Qu 9!3 gfq I e world
that kills abod gﬁ%bﬁlgn pegp ecé%ékﬁg?%%FB@Soneo ne
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i nf ectybstralosts (Miu)de ths spgledargent infestiopiiseaps kifler ighe world

e g8s dvdut's ﬁnl‘h@ﬁj gé/op\ﬁ,eé'v%ryd}}e§1C QUREGH i RIeSydriaR i QtedWRfe S

ago and since her € "has been no maj or
Mia eveese wpmct@nd neesde HYoc thefwasldipopulatiel] i§ aevkyrinfgeigd with Mtu
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adilluslaed § aacpl(l% y)f pédpcwhovae a@wtadstﬂldMﬂgbacema sich nt 1n%tlous

Pt Hane "EEie el gt oidan g Oyt by et hdfe b o

Pasieagonadtidees e t}Efe’t&H’eeanQJo m?éﬂ{ﬁﬁmﬁe@éutfbameﬁﬁafﬂhréffort to
duration of six nonths. nmul ti pl e drugs, he

fliscqypieand;ser¢lgp Wen%fberap%lﬁe eyt Theisgs ?fé‘érggltté?ﬁdl%{ﬂeﬁﬁ {%
B6tfba% tfs diSEA8E Beh Qfugh &ﬁa&np&traﬂ@ﬂg@%etwe%ﬁmramg%mtam as

rel apse. On the other hand, nulfiple drug therapy and
R apseasitvgdlii.dur ati on of therapy are mmj or

Py S e, AL B

Ehaanmnﬂeﬁh@Eﬂmym@hbghwnﬁumsmhmmmmmMManhM@evmomhs[keof

Bt G e I CAM RS ADkase OSSR aevuiy aRRRGRg v

nlvathk eﬂfremtmt hms irtpregiting reﬂ@smlcm the pthayigma, rﬁiﬂhpié dmgl e
in shor gg duratlég of therapy to,.siXx P
SSERPY AR idHeRpe QidherpRy %%I%tﬂ‘it‘fﬁgedinﬂe‘}f%@é?%‘ﬂ’ ance.

@'oﬁmk@rﬁnﬁlss%ﬁﬁe@mnﬂmémenﬁ %em fl&i{ce’eﬁ@dﬂgh®@¢9((D1rectly
Jain, K. K Chopra and Govin Prasad Initial and
Qosfvedekherapy Shpr-£oersaeact: p hageridanHstriiye Surdaren 1y tgatment.

%M gﬁg@f&,lxslégg 1sai§fglldbtlesto|o§{% zgg@zlsﬂsqgw atfeﬁ{s Altn ﬁh 51 angm

drugs, rifampicin plays a major role in shortening the duratlon of therapy to six

months and the duration increases to 18 months in case of Rifampicin resistant Mtu.
See for example N.K. Jain, K.K. Chopra and Govind Prasad. Initial and acquired
isoniazid and rifampicin Resistance to M. tuberculosis and its Implications for
treatment Ind. L Tub., 1992, 39, 121. Also Iseman M D, MDR-TB and the
developing world--a problem no longer to be ignored: the WHO announces 'DOTS
Plus' strategy, International Journal of Tuberculosis & Lung Disease, 1998, 2, and
Global Alliance for TB drug development. Scientific blueprint for tuberculosis drug
development Tuberculosis 2001 81 (1):1-52. -

A reduction in the duration of therapy is clearly desirable.



10

15

20

25

30
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t he WHO announces 'DOTS Plus' strategy, International
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30 G obal Aliance for TB d¥ug devel opnent. Scientific
bl ueprint for tubercul osis drug devel opnent
Tuber gyl 88kt 20k idi 22 4 td.0n . he )
durat i onﬁ%f thg%g)g%? éé% énafh%glsg%‘éﬁ&g%ﬁ%?a%glnhay be co
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Pﬂ@rﬁfﬁ?ﬁéﬁ? PO R s iFree vehickemetbed emngisey anplying to tee
GadErih bi 198hd dhir6HRM: me%oﬂ%gﬁgstﬁfany BRradai 6 %@mg an
a

conpri ses ap.&ll%! ng to the cteriumor tot
pRJnmese inkibitasmd (Warekled erzymalinhjbiter tvbeteby the dactenirs is

Rfelior e¥Nih NGORG] Yerase inhibitor and (ii) an ALS

enzeyr?egi nhi bi'tgrédv\hereby the bacteriumis killed or

gr owt By Eoymergisticaly. efRytivesymomng? sk ineah that @Y drelqti) are

LS ) t hat, (i i | 10 i nj stered
ARG WEpTERD alf Hneh sh Rl s vhy@hBaite Hchsprne
tivecof nadordiny e atdefihdin@ahend egand] kilDortcentdol diaf %ra@d] of the

ércgart nment regine, kill or control the growth of the
AETEMum Any convenient bacterium may be used, these

i ncl udey BavelanbatAud ifhy b usd0 MEBHineMbs )ﬁy%baciieria and is
t ubercul osi s, M avi uin, intracel lul are;orM | eprae,

EQpyeRiPa Af-rubsraylosisy Mepisam, d&indrageililare ot Mk lemiaet eapcially
M. 1iBerRSIobil ﬁ{cﬁﬁﬁ% RNSRANARra I il eheo? Eﬁbﬂl\# gﬁ]]'ltf-hx\?\ln@}r?;}%%n A4 and

specifically rifanpicin resistant
sissHiselbati@apicinatesistaet MINA pol ymer ase i nhibitor and the

ALS [0bhk i | ect ed faqr, .thei
or oper e R Bt AL RNASRIGEe ihiionrod e ALS e
{nhibigiot 4re bdecaqzﬂaﬁ)eﬂlﬁ'atp&d)eﬂhahs inhibiten @g glie ip)irti&’lﬁMr &Qteriulm.

dm nj, st. d at.t S L. i e. .Si mul taneously
or S PERERA a8 e G oy afpynire g e seme tne i
sionitentoasty oot d&fferer fighek (B@ﬁsecutively) in any convenient order; provided

that administration is according to a defined treatment regime.

It will be appreciated that a defined treatment regime will depend on the
particular mycobacterium and will be designed to address factors such as drug
resistance and in particular multiple drug resistance. Accordingly the regime may
include the use of one or more additional therapeutic agents.

The defined treatment regime may conveniently comprise one or more initial
phases and one or more continuation phases.

In respect of Mtu each initial phase may, by way of non-limiting example
involve up to four agents such as Rifampicin (as RNA polymerase inhibitor),
Isoniazid, Pyrazinamid and ALS inhibitor. Each initial phase may be of about 8
weeks duration and involve daily dosing (for example about 56 doses in total) or five

times per week dosing (for example about 40 doses). Conveniently only one initial

phase is used.
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that adm nistration is according to a defined
treatnent regine. It will be appreciated that a

waledorngxdse reat nent reginme will depend on the PCT/GB2007/001719

particul ar mycobacteriumantd will be designed to
address factors such as drug resistance and in
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t nts such as Rifanpicin
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Pysite prdfibithrpfiberhiSsit Sk ByQ{rug-ﬁﬁeebtl'bﬂ:' Jr%a?l n{éh ase nay

be of about 8 weeks durati'on and involv [y dosing
(for ARupYVenigHENA pelymemssinhibitormay he wed.f Tkmels donvemgently

Rﬁﬁm}ﬁﬁﬁ#orqclﬁh%lvg oo $RARL gllfgplgﬂ% 2 e&) it995 83 ves lis

Conveni ent | one I niti used
Biferrentizg R IIF!(D'E/ @E@Dﬂ/lﬂﬁlﬁfﬁ@ S&@ t&amdanmnwmoamms WO-

« ch Ri.f anpi cin
DA 0TS UL S Ry Rlnb U5 BRSPS
GarivatiedesigalustayicobmcteTibleinfooficils” BLOME Phaf. DEGISE S 00REI0) 3229-

§£§nt)\mll depend on the agents used. Cbnvenlently
y one continuation phase is used. 5 W set out in

Ref er gR¢conf¥asm|ag Slinkishic Raf ﬁeeifsedjr s 15 QORI 9 ected

gulture pOSItIVG puInDnary t uber cul osi s caus

PG SHITEBITD lnéldé?oé]aﬁm@n@azwﬁyrllmdm%Pﬁmlldﬂl‘ww—benzoates
%Q']Iﬂlﬁﬁ[tﬁﬁﬁbén%ﬂep é @&1&%}(2&7{@? fes, TR o ac% §u gﬂéﬁe ntly

fanpicin or erivativ reor " such
]@}ﬁgmdylgﬁakygyho\p@tds \ag@sulphogyl d&rb‘oapmmlbs NéonvEhié@AIS inmmta;@d

857Bi5ab 5 Al &g 05 TR o0 Qonfedsr g 1
B@fﬁr@lcatTHarbIbldeSmhibltmgﬂ)myh:edrbhaﬁaﬁhﬁ(ﬁddld/lﬁﬁsyﬂﬂl@blﬁs-t Stetter, J.
(ggg k%l(laj%%r) : %fgbglf@%%% er?cp references E:rrem Ert]d “Syn‘chgselsS zlmd Chemlstry
of Agrechemwals 1", 1992 - edited by Don R. Baker, Joseph G. Fenyes and James J.
Steffens and references therein.

Sulfonylurea compounds are particular compounds for use in the present
invention.

Triazolopyrimidine compounds are particular compounds for use in the
present invention.

It will be understood that the synergistic combination provided by this
invention may allow the use of sub-MIC concentrations of one or both agents, which
may produce the same effect similar to when either compound is used at its individual
MIC. This may be a 2 to 4 fold less MIC for either or both the compounds in the
combination used. In other words it may be at a concentration of up to 50% or up to
25% of the actual MIC value.
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Any convenient ALS inhibitor may be used. This is
conveniently selected from sul phonyl ureas,

WO pdodazaB9 nones, triazol opyri m di nes, PCT/GB2007/001719
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Sul f onyl urea_ conmpounds are particul ar conpounds

GLmesnEyRe Bhdbdeht i nventi on. Trlazolopyrlnldlﬂe .
0 n_the

Compoc At il Aln AU P e

gvﬁ@b@fp@tdeﬁn@bm pgein [ttmrtrqgtrwt dfécbabgprlhhn&ctmmm anhdn@fal,

Eﬂﬁa@hhﬂ%@ﬁ@ﬁﬁﬁﬁﬁ-Of sub-M C concentrati ons of one or

h agents, ch may produce the sane effect
si m | lwra fugthevmspece bf the inveaigaoue kol de 4 @M fof thS treatment of 2

Lndi vi h be a2to4foldless MC
bk} iiion ™ e femein oS TIe b mopan

|
ggﬁ?ﬁalsﬁ&a‘gfmﬁaé“?%m%%%zﬁ?‘ﬁ%ﬁ? RN AR, By end

2 AL S ergymehitiep007/ 001719 4 Therefore in a
part '&h&hﬁ%ul@ﬁﬁﬁzﬁﬁtaé’é ?f{tfz‘@grla&ﬁﬁa%&%Gn sllﬁat ngyrl?en%f %F al Iy

effectlve anount neras
acidaese rhe)pr@hiempSn@nmmemtmt Mtudklfampltm wee fipst iti@daced in

th of (i) an ii).
S M PR 8 l Q000 B Lol 2t il
Dh@toarsehzgh hac&geldhl detion, Rifadhipiciti, dloh@ Wit Rsdnfizl, Rakd BAihday
t.her eof ch agent conprises

t he Vi Lonmen
Snie? e RHCURERRY o RerOncs ol oh BroronsipEmRIRIG of
pileypreidapplidatibh bid @6ull fslsedfdctidn 8Mmdthms resistant to other
components of short-course chemotherapy leading to MDR-TB. Singly drug resistant

strains to all the agents used in short course chemotherapy has been documented in all
the countries surveyed. According to WHO, HIV and TB form a lethal combination
accounting for 13% of AIDS deaths worldwide.

As ALS may be essential in Gram negative bacteria, like B.mallei etc. the
invention may also be used to provide broad(er) spectrum activity. Examples of
Gram-negative organisms include Burkoldaria sp. such as B.mallei; Brucella sp. such
as B.suis; Pseudomonas sp. such as P.aeruginosa; Neisseria sp. such as V.
gonorrhoeae, N.meningitidis, etc.

Whilst we do not wish to be limited by theoretical considerations, we believe
that there is an underlying biological mechanism for the observed synergism between
RNA polymerase and ALS inhibitors. This may be due to enhanced levels of the
cellular metabolite ppGpp, such enhancement resulting from ALS inhibition and
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enzyme enzyne inhibitor. In a further aspect of the
i nvention we provide a therapeutic agent as

weoogilsdied ore defined for use in the treat nent PGf/GB2007/001719

bacterial infection in a mghmal, 10 such as a human

or animal. In a further aspect of the invention we
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The identification method is useful in the pharmaceutical and agrochemical
areas.

Any convenient concentration less than the MIC can be used, provided that
any synergistic contribution from the test compound can be distinguished from the
activity of the RNA polymerase inhibitor alone. In practice the concentration used is
likely to be less than say 80% or 75% of the MIC, such as less than 60%, 50%, 40%,
30% or 20%. Less than 50% or less than 25%, such as less than 25% are particular
values.

It will be appreciated that any inhibitory effect may be due to a mechanism
other than ALS inhibition. Further investigation would be required to establish the
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any synergistic contribution fromthe test conmpound
can be distinguished fromthe activity of the RNA

w@oeloy/rea1dse i nhi bitor alone. In practice the PCT/GB2007/001719

concentration used is I|ikély to be |less than say 80%
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ample3P? 189 PCT/ GB2007/ 001719 6 actual mechani sm
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. i t.hout. .t h tive i nhibitor. Suc
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met hoBhamegatbe duseel vsed Wi BRMINGALS o BRIl (BESRY dnflY

ovel. ol jTerase | nhibitors. 10 Therefore in a
gperd f(ﬁgfw@w hsfe i¢ e synevaisiiciastivitie The indivisiabMAGs ofdkS &
608 dbRet drb;dﬁgﬁihédn@l?tv}h%ﬁ td3fed MpeRRFEEEED) YR ARLNMET ase
I nhibitor _which nethod conprises contacting a .
MaereRiplogrPigcedires Handhook: 41K by Tsenberss Hanlwoﬁpﬁmuzaﬁﬂlﬁgmn

; &S | AL bi 4 trat
DRG (hnea Sevier R MR Iy B BT T Selh
i nhi bTheoresultbe shommicteian gytengy; | Finirbi 3 ehopvsaeiei iidivydval Mick of

b2 2 A e s SR
0.3 aanyt 0.26hippinkli Whea udedeinbeditahidtion) tHoed MICS &by @0038 and
ARG SrieSindi, whiays kAidy Rrgornbe dehod Tor

| dentiifyte AGhERMMHROhNRIASRICOO RifaBpRin and a triazolopyrimidine
compound (TP) having ALS inhibitor activity 0.015 & 0.5ug/ml respectively. When
used in combination, these MICs drop to 0.0038 & 0.03ug/ml which is 4 & 8-fold
less for both the drugs.

Example 2'

Method for the identification of mycobacterial RNA polymerase or ALS
inhibitors.

The microbiology screen is performed in a microtiter plate format for
screening 20-25 compounds per plate. The screen is performed using the alamar blue
assay (Franzblau, S.G.et al. 1998. J.Clin.Microbiol. 36: 362-366) which provides
results after 7 days.

A known ALS inhibitor is selected and used for the screen with putative RNA

polymerase inhibitors. The known ALS inhibitor is used at a fixed concentration of
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negat 1 PG coraroyndrd 19 & Hitymradenedn clsek therinkasent ol
qlﬁqﬁi@@aﬁag},’if&@ni azid (Inh) where there is no
synergistic activity. The individual MCs of 0.5 &

0. 03 é&bllequtative BNet prlinfiassinhbijorswtd A & &@fuetcdnognttians along
: 9 e Sl 5
PR 1 Shpffitor D P ER ML S Bo R CqRig T i B

hitli@ in cAmbinatianwiBo te DS ihbibitdd wseditisab-dMIY dod@DBation, or
Pages 5..18.1 to 5 . 18. . .results show c| ear
SBRERg o Brognpdesoambing VinALS iR ifaare iekager orter
Bidlysigpi ci n and a sul phonyl urea conpound (SU) havi ng
ALS inhibitor activity are 0.03 and 0.25 g/nl. Wen
used 19 LERENGIERY i Fepedtpbieinat knowarRNA polyorssaimtiibitor such
Qs@ﬁ&ﬂﬁi%ah@%@tﬁﬁ&éﬂ@ﬁﬁﬂﬁb%fs?h is 8-fold less for both
2

t he drugs. Figure 4 shows the individual M Cs of
Ri fanpicin and a triazol opyrimdine conpound (TP)
€ Alxem bitor activity 0.015 & 0. 5ug/n

respectively. When wused in conbination, these MCs

0] 3 Q. 03ugq/ which Ls 4 8-fold .  less
PLIPRERnRR ot Lol Dol winsty tipitnilash Rusen oy Broe-
swheeyitibiié Oagdamdyimof mycobacteri al RNA pol ynerase or ALS
i nhi bitors.

Regimen 1 (Initial Phase)

Drugs: Isoniazid (INH); Rifampin (RIF); Pyrazinamid (PZA); Ethambutol (EMB)

Interval and doses (minimal duration): Seven days per week (wk) for 56 doses (8 wk)

or 5 days/week (d/wk) for 40 doses (8 wk)

Regimen la (Continuation Phase)

Drugs: INH/RIF

Interval and doses (minimal duration): Seven days per week for 126 doses (18 wk) or
5 d/wk for 90 doses (18 wk)

Ranges of total doses (minimal duration): 182-130 (26 wk)

Rating (evidence): HIV-: A (I); HIV+: A (II)

Exanple 1 5 APCT/GB2007/001719



The m crobi ol ogy screen is performed in a mcrotiter
plate format for screening 20-25 conpounds per plate.
wab@748218en i s perforned using the al amar bl uePCBGB2007/001719

assay (Franzblau, S.Get al9 1998. J.din.Mcrobiol.

36: 362-366) which provides results after 7 days. A
H(b@i’iﬁbnﬁtlﬁcbﬂﬁhﬁh&%hds sel ected and used for the

screen wth pol ynerase inhibitors. The
known ALS |nh| b| tor IS used at a fixed concentration
SrugOISBMRIF 132189 PCT/ GB2007/ 001719 8 0.5 & or 0. 25X

M C. The putative RNA pol ynerase inhibitors are

cree ntrations, nanely 10 & 100 uM
P RETGd aBSes i BB RuloR iHiee wgeklitorq S8 v
i nhi bitor alone at M C and sub M C concentrations
Wah £ Ytd1ldo S Pt it ontrol as well. 5
2) %égg unkngmm%orlrpoucﬁaéstﬁg)t I@ggh&ie\«g@ﬁm al one to check
the inherent inhibitory activity, if any. 3) The

> Ratiog (ovidewn FHd b (BSEVnHbHor s  at 10 & 100um

concentrations along with the ALS inhibitor at 0.5

d. 0. 25 ntrations. Conpounds which show
X ulfnfuht%f:égor ﬁ’?'lafb".‘?ﬁ.ﬁ'..aﬁl on with the ALS inhibitor used

at sub-M C concentration, or 10 enhanced i nhi bition
\Divegs: INHVRPMed wi th ALS inhibitor, are selected for
further analysis. The same nethod is repeated using a
known RNA pol ynerase inhibitor such as Rifanpicin and
fierxeliapg dms(mwmmiudmﬁ@n) RetewebefoEkdpea(18 vl Dr ug

Regi mens for Cul ture-positive Pul nonary Tubercul osis

R DL P R BB BB ESPER P i 1 ampi n

(RIF); Pyrazi namd (PZA) Et hanmbut ol (EMB) I nterval
10 an@h@(esidmcenmvm(murmtm@m: Seven days per week (Wwk)
for 56 doses (8 wk)

Regimen 2 (Initial Phase)

Drugs: INH, RIF, PZA, EMB

Interval and doses (minimal duration): Seven days per week for 14 doses (2 wk), then

twice weekly for 12 doses (6 wk) or 5 d/wk for 10 doses (2 wk), then twice weekly for
15 12 doses (6 wk)

Regimen 2a (Continuation Phase)

Drugs: INH/RIF
Interval and doses (minimal duration)) Twice weekly for 36 doses (18 wk)
Ranges of total doses (minimal duration): 62-58 (26 wk)

20 Rating (evidence): HIV-: A (I); HIV+: B (II)
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20 or 5 days/week (d/wk) for 40 doses (8 wk) Reginen 1
a (Continuation Phase) Drugs: INHHR F Interval and

wae®ed31s ni mal duration): Seven days per weekP€DGBL®G/001719

doses (18 wk) or 5 d/wk fap 90 doses (18 wk) 25
Ranges of total doses (mninmal duration): 182-130 (26
WepimeR@bi(Qonti@uiganas): H V-1 A (1); HV+ A (1) WO
2007/ 132189 P /001719 9 Regimen |b

Conti nuation Phase) Drugs: INHHRF Interval and

sINEARRTmal duration): Twice weekly for 36 doses
(18 wk) Ranges of total doses (m ni rral duration):

- 5. Rat,in ey denc HI V+:
f{%‘iﬁz %)a% 3833.5 K%W‘ITF‘% dt‘%ﬁﬂfs}f Dus YVB‘%}W? %51059? Géé"’k)l NH RPT
Interval and doses (m ninmal duration): Once weekly for
Rangbo et 4Sse inirﬁ%aﬂﬁﬁﬁox?f 442 @l wgses (m ni mal
duration): 74 8 (26 wk) I0 Rating (evidence): HV-: B
%R%-F HI V+: ) Regimen 2 (Initial Phase) Drugs:

8(RY1ﬂen°PZﬂV-EBBI)I DétrB(D) and doses (ni ni mal
duration): Seven days per week for 14 doses (2 wk),
Rl en 8 M1 k y for 12 doses (6 wk) or 5 d/wk for
then twice weekly for 15 12 doses (6
wk) Regi nen 2a (Cont| nuation Phase) Drugs: INHRF
Dniger &I, RABPZIQENSB (M ni mal duration)) Twi ce weekly
for 36 doses (18 wk)

Interval and doses (minimal duration): Three times weekly for 24 doses (8 wk)

Regimen 3a (Continuation Phase)

Drugs: INH/RIF

Interval and doses (minimal duration): Three times weekly for 54 doses (18 wk)
Ranges of total doses (minimal duration): 78 (26 wk)

Rating (evidence): HIV-: B (I); HIV+: B (II)

Regimen 4 (Initial Phase)

Drugs: INH, RIF, EMB

Interval and doses (minimal duration): Seven days per week for 56 doses (8 wk) or 5
d/wk for 40 doses (8 wk)

Regimen 4a (Continuation Phase)

Drugs: INH/RIF

Interval and doses (minimal duration): Seven days per week for 217 doses (31 wk) or
5 d/wk for 155 doses (31 wk)
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Ranges of total doses (mninmal duration): 62-58 (26
wk) 20 Rating (evidence): HV-: A (Il); HV+ B (1)

wO\0208048432189 PCT/ GB2007/ 001719 10 Regi nen PEI/GB2007/001719

(Continuation Phase) Drugdl INH RPT Interval and
doses (m nimal duration): Once vveekly for 18 doses (18

ration): 44-40
[ShecndrRanToRts il ABIED: PRI T W £ (D)
Regi nen 3 (In|t| al Phase) Drugs: INH RI F, PZA, EMB
Ratieg (eaidemsedt HIVs e (I);HIV+al(Iplur ati on) : Three tines
weekly for 24 doses (8 wk) Reginen 3a (Continuation
hase Drugs:. | NH/ RLF Interval and doses (m ni mal
M&MM C weekly for 54 doses (18 wk)
Ranges of total doses (mnimal duration): 78 (26 wk)
B@ﬁ% sSTNHARYE dence) : HIV-1 B (1); HV+ B (11) Reginmen
nitial Phase) 15 Drugs: INH, RIF, EMB Interval and
doses (m nimal duration): Seven days per week for 56
Hoerual apg dode} (winirbal ddfasikn) GwviosGvedldiyesr 42Bdosks) (3 Regh nen 4a
(Conti nuation Phase) Drugs: INH R F 20 Interva? and

oses ni;mal dur ati o Ve er week for 217
E @11\%@5 é‘Pm“Bald‘m%éOlr)oflglg‘? (31 wk) WO
2007/ 132189 PCT/ (B2007/001719 11
Rating (evidence): HIV-: C (I); HIV+: C (II)
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Ranges of total doses (mninmal duration): 273-195 (39
wk) Rating (evidence): HIV-: C (lI); HV+: C(I1)

wRe@7ne2189b (Conti nuati on Phase) Drugs: | NH ReEI/EB2007/001719

Interval and doses (m ninalizduration): Tw ce weekly
for 62 doses (31 wk) Ranges of total doses (m ninal
T Atvien) - 118-102 (39 wk) Rating (evidence): HV-: C
(T)7 HVv+ C(11) 10 WO 2007/132189 PCT/ GB2007/ 001719
12 CLAIM5s 1. A nethod of killing or controlllng t he

h, of whi ¢ch net hod ri ses appl ying
ot ne BiattPa o s OF 6onmingrios SRt = Dretpisisn pibich method
Sympri@h abplgakblty the 8hdiGalnh VE t@fﬁ%u&wﬁoﬁﬁel{t'tﬂer%}“ Eg%rglstlcally

| ymerase inhibitor and (ii) enzy
PfofFﬁt'HF tagounighes dhynt READ ymra&@mnhéntm |ahd,= c(u)) n gkToSmehzyme

?rﬁﬁ&fo?lvl/h%fgb; the lﬁc%{dﬁqg%ﬁ?d & %%\Uﬁl%ogtro @l m 1 wherein

nmer ase | nhi cin or a _
derivative thereof. 10 3. A nethod as clalned in claim

hi bj t f the ALS enzyne is
éu}l\?gr v %}P‘é‘ga%éi I Hloglal% A VRIST SR dhea RN Bﬁ’lﬁ@éraﬁmwélﬂaﬁoms

R1Mn@fcﬁicﬁatdaﬁvdt%ltﬁérédi’f of the ALS enzyme is a 15
triazol opyrimdine conpound. 5. A nethod as claimed in
any one of the previous clains wherein one or both of

@' ) aﬂ%étl'ldd)as%i Qcpmaa@g} P{X/E%e%l{ﬁ’e Ml%&tﬁlo (atc tﬁgkégt on isa

for that partlcu ar

pifopylaremcmpiiedei n one or both of (i) and (ii) are
applied at a sub-MC concentration of no nore than
50% for that particular agent. 7. A nethod as clained

&n any nepiedek cldvBedmeldiRUSwEhdrsin e WhBHE! &F hO&1 s enzyme is a

terl
gggolopyrllilnrpdme compound.

5. A method as claimed in any one of the previous claims wherein one or both of

(1) and (ii) are applied at a sub-MIC concentration for that particular agent.

6. A method as claimed in claim 5 wherein one or both of (1) and (ii) are applied

at a sub-MIC concentration of no more than 50% for that particular agent.

7. A method as claimed in any one of the previous claims wherein the bacterium

is a mycobacterium.

8. A method as claimed in claim 7 wherein the mycobacterium is selected from

M.tuberculosis, M.avium, M.intracellulare, or M.leprae.

9. A method as claimed in claim 7 wherein the mycobacterium is M.tuberculosis

or a drug resistant strain thereof,

10. A method as claimed in claim 7 wherein the mycobacterium is multi-drug

resistant M. tu.
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is a nycobacterium 25 8. A nethod as clained in claim
7 wherein the nycobacteriumis selected from M

w0 awensuBosi s, Maviurn, Mntracel lul are, orM | PEIT/682009/001719

A nethod as claimed in clailhh 7 wherein the
nycobacteriumis M tuberculosis 30 or a drug

Hesi stha Qi ik . a laimed.in . .
LES) PhoRENSA o AP e Blaim S ubelh0 WhcBRcles iR idafipicin
resistant M. M tu. WO 2007/ 132189 PCT/ GB2007/ 001719 13

11. A nmethod as clained in claim7 wherein the
mycobacteriumis rifanpicin resistant M tu. 12. A

ther apetibiapeutig @Bént fror adbiMsRhifdn’ @td B tdRnPoPRhE bhtBnlent
o the environment 5 thereof which agent conprises

FROf gVl @gentycoatprisest sypergistiselit gffwtiveia)mwntsmfﬁ(i% an RNA
ibitB I (i ok § A.S enzyme inhibitor.
?gl Mﬁﬁtﬁ ﬁ?ﬁgﬁggﬁnﬁéﬁf;%neﬁﬂ gﬁséy%:rfea@ﬂrr% in claim12 wherein
the RNA polynerase inhibitor is Rifanpicin or a

rivatjye thereof. 1Q .14. A thergpeyti ¢ agent as
F i B o RoR Rl et i, b, B Pibetef ks S VA apolymerase
inhitiitot sifantpicin 61l depivytivelB@esonpOUnd. 15. A
therapeutic agent as clainmed in claim12 wherein the

bacterium ALS 15 enzyne inhibitor is a

i azgl L. 4 ; ; therapeut i ent
e o Db bR e URRHE i Hhig 0 REEERCHL SosRE; ALs
gy e igfibitor ys Mﬁ%wlin)%a eorepemdyvi ded at a sub-M C
concentration for that particular agent. 20 17. A
t herapeutic agent as clainmed in claim 16 wherein one

bf. boAhthabpdutiy 86t 49 chimal & PRAYI 9@ hatindms UWeMitn ALS
concent r.a%i on of no nore than 50% for that particular
g&gm: inhibtor is a triazolopyrimidine compound.

16. A therapeutic agent as claimed in any one of claims 12-15 wherein one or both

of (i) and (ii) are provided at a sub-MIC concentration for that particular agent.

17. A therapeutic agent as claimed in claim 16 wherein one or both of (i) and (ii)
are provided at a sub-MIC concentration of no more than 50% for that particular

agent.

18. A therapeutic agent as claimed in any one of claims 12-17 for use in the

treatment of a bacterial infection in a human or animal,

19. A method for the treatment of a bacterial infection in a human or animal which
comprises administering to the human or animal synergistically effective amounts of

(1) a RNA polymerase inhibitor and (ii) an ALS enzyme inhibitor.

20. A method for the identification of an ALS inhibitor which method comprises
contacting a bacterium with (i) a bacterial RNA polymerase inhibitor at a

concentration less than its minimum inhibitory concentration (MIC) and (ii) a putative



18. A therapeutic agent as clained in any one of
clains 12-17 for use in the 25 treatnent of a
whawrasiligd infection in a human or animal. 19.P&T/GBRIVGMHO1719

for the treatnent of a bactiérial infection in a hunman

or ani mal which conprises adm nistering to the human

Al Samh SyASHEhiss gl o unts.of. (Jj)..a

RNA _pq%rgége i nlﬁé g{%?gl?%gﬁg& ?1?1%1&;1‘(03}/1 aagﬁgtye 9% ﬂ,}eand %“) and

Pyithlishing fwhetber the teshcorapdwod if @ inhivétor berdféréndeab n imfbition
h&batd ) bi tor which nethod conprises contacting a

acterrumwith (i) a bacterial RNA pol ynerase

inhibitor at a concentration less than its nm ni num

Lnhi bitor ncentration (MC and (ii) a putative WO

3 %’807/%?&%9‘? %ﬁﬁ’@é@@‘ﬁﬁ@@ﬁ‘l@aﬂ ieactezx(% R ollymoargse inhibitor
WB1cET Hbth ' i DR Or Voacki vi ty of (.
e Rod oiDoch AIaCffe o WAEHR S ViR h| L A1 by ot o
fepceratinm loss thaw itpminiefrerisinbitory comveytritiohi(lilC) a (iips gﬁtﬂﬁfe

' 1 od . for .the i.dentification | n,

PRI RAR ptortdar RSl By Sifhen i@t o and G

yungstabEgsng whethert the pstacongotusd istbastetil RN) lyrdee inhibitor
10 ‘5};1%%&% .ot at ﬁlg 1::ﬁ.oncgﬁt hati on |l ess than its m ni mum

P DTS I AR GRNRHPP 8T 5 AR and (i) a putative

bacterial RNA pol ynerase inhibitor, determ ning the

inhibitory activity of (i) and (ii) and establishing

whet her the test conpound is a bacterial RNA

pol ynerase inhibitor 10 by reference to any

i nhibition of the bacterium



