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i nvention The present invention is in the field of pharmaceutical
conposi tiwoiBandeparticularly in the field of oral forgowhBtilonsig§or the
treatment of inflammatory bowel diseasq. Background of the invention
Rifaximn (INN; see The Merck Index, X1 Ed., 8304), an antibiotic

bel onging to the rifamycin class, is a pyrido-imdazo rifanycin described
10 and clained in Italian Patent |IT 1154655. European Patent EP 0161534
describes a process for its roguction starting fromrifanycin O (The Merck
| ndex, Xl IM@&M&EJ or maki ng pol ynorphic forns of rifaximn
are described in U S. Patent Application Publication 2008-0262232, by
Viscom et al., which is incorporated by reference herein in its entirety.
15 Rifaximn n_?s (izﬁn used for treating acute and chronic intestinal

i nfections fromiBlQTIBEINVERLION gr am negati ve bacteria and as adjuvant in
the therapy of the h ranmongaem a. s marketed in the United
States as X F ¥§$nttIﬁyemleatlﬁéﬂttﬁ%fﬂq)fﬁﬂéamf@rmac;ﬁlamﬂ@m%% EANBy ¢ he
noni nvasi ve strains of Esc erl hi a i faximn h so, 20, been pysed
to treat @ twa'&%ﬁwf'nc. | G8octapral Bramiabans Ronng eaundar of

di verticul.af_di se encephal opat hy, Helicobacter pylori

er adi cat i dﬂfla (Q.Qé’v@ éﬁ?ﬁ | rr| tabl e bowel syndrone, pouchitis,
prophyl axis for GI surgery. . e | overgrow h, traveler's di arrhea and
ul cerative col .3?§kgf9'? edm‘f ‘?Qes bearing a heterocyclic ring 25
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reporte nyC|n is an antibiotic used in t e tubercul osi er apy

and it isd B?tthQPOnBﬁYﬁ/a%% afhi BF IEEen¥ridhea e ofMRiBYinth Hd<L blallso

resi st ance to the'ri cin. The present 1nvention sol ves t he problemto

have g(ne eséwsh'?“%éﬂ 8 rtr'é‘a%“@b@trld-’!ﬁﬁ' VRMichY-dddormtedn Qartfcdal @bhRiOti C
activity, ut different for it. WD 2010/ 122436PCT 1B2010/ 051183 - 3-

Descripti Qﬂs@ésé h@l\,‘e”r‘t{@\ﬁlhk Qﬂséw@l ﬁéﬁ&n@%rr@elbwa%@atﬁ?%%uafct&%mdra |
CH3 CH3 wher e: i s hydrogen or acetyl, and R2 are each

' ndependergrla)m@lcﬁpt Ei»‘lﬁ'fefc'h@[’Jﬂst hfaghedp feifgh st 'tB‘tﬁN@If W d&dcrilial kyl,
benzyl oxy mono- or di-(CL_3) al kylami no(Cl_4)al kyl, (Cl_3) al koxy- (CL_4)

al kyl, r@ﬁhy@@@%r Ghsdirgen Sl palwellovergebvih, Reiveder RUi@PeRriRken

t oget her Wi t consecutive '10 carbon atoms of the pyridine ring forma

benzene riugetdiRgdstolitiy. eRifanyapnodevatives ubshtingt esl bistoryelict wingret hyl
or ethyl groups; and R3 is hydroxyal kyl (C1-4) In sonme énbodi nents, R

I's anogcetadndrmydd alRlthand,Rposltn reepemsignt iny thy HregFar csxdamply;! U.8nd R3
i s hydroxyal kyl (C _4). In other

Patent Nos. 4,263,404 and 4,341,785 describe rifamycin and imidazo-

rifamycin derivatives. Rifamycins have antibacterial activity and they are



15 enbodi nents, Ris an acetyl group, Rl is hydrogen, R2 is nethyl and R3

i s hydroxynmethyl. WD 2010/ 122436PCT/ 1B2010/ 051183 - 4- I n anot her
aspect, dwechugiedinerein is a process for the producti orCofiB201eesmpesund of
Formula Il, the process conprising: IT obt ai ni ng a bi ol ogi cal
culture conpr|5|ng a mcroorganismin water 5solution, suitable for the
production of rifamycin B derivatives, and nutrltlonal agents; and

oxi dizing the obtained culture with an oxidi zing agent; wherein Ris
hydrogen or,_acet and h al k S enbodl t he
o it 31 ng GRiaRed ogaReebBdaT BikIGRE LS B THEIEOKAMSHT GHIHIE% USSTdhtucous
solution q hate,. or so

per ot thefs Z' ”m|§’ f%ﬁéﬁ%ﬁﬁg RIS §?E§Fc%e%@ﬂsngﬁ§%§"eﬂéoy
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organic s m xture of an organic solvent with water, at a
t enper at u?éeélgg@eS ﬁbgﬁ‘gl ent tenperature and 60C, for a tinme between 1 and

the orjani o sol SERYELS Y Ece IR Bk the b rodiormindl B S TRdE™
hydr ocar bapsy Ghd B*e%@fe eéh gﬁéeq %%Hpafffaaﬁ@g*% BTG EGRT vl
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of r'fa”VQM@dﬁnﬁ§FCMé§h¥ﬁ 19@4&f%q;;ﬁgbqtlon and nutritional agents;

oxi di zi ng the obtaine ture h an oxi di zi ng agent to obtain an

oxi di zed produqygy Jﬁ{éihrlﬁa%tt'élg dé@%n%@dw%d Aﬁ:ﬁd@ﬂusq 1)t 4, 1978 the

2-am no- pyridi ne derivative I'n yet another asp ct di sScl osed herein

i's a phar mag g/bﬁw'ﬂ RCOFB@fdd OffofP D! mehdtorR éh%@@&l‘&lacﬁiécﬁteﬁér@é& rount
of a conpound of Fornula | in combination with one or nore pharmaceutically

accept abl &;roRgCed i ifamydns B ﬂ‘f@%@blﬁ@f&a‘? adtivit p@ﬁfmﬁc&%bééhdclgﬁﬁ@?' tion
is 20useful as an antibacterial. In a farther aspect di scl osed herein is a
phar mpgeutricpakte@lO MRS EPNIs an antibiotic used in the tuberculosis therapy and it
is important to have new antibiotics without any antibiotic resistance to the
rifamycin. The present invention solves the problem to have a new
substituted rifaximin, derived by rifamycin O, with antibiotic activity, but

different for it.



conprising one or nore conpound of Fornmula I, or one or nore conpound of
Formula | in conbination with one or nore conpound of Fornula Il, and a
phar macewocaldp286cept abl e excipient. In sone enbodi meRCI/IBLMSOAII
conposition is admnistered in a singlesdosage form whereas in other
enbodi nents, the conposition is adnlnls?ered in separate dosage fornms. In
ot her enbodinents t he pharnmaceutical conposition further conprises a WO
2010/ 122436PCT/ 1B2010/ 051183 - 7- rifamycin derivative or neonycin. In sone
enbodi nents, t rifany CH]&FHMUVEISFIHﬂImn In certain enbodi nents,
the compound ofD@3¢HHRIIQN Of the IN¥ention, ¢ om about 0.01 to 100% (W w) with
respect to rlfﬂﬁ nh& n_anot her as ect ég close herein is a nethod of
treating, 5 préve Serdgh%rre”&ﬁ &gt ﬁl;]ng tfeRimyladver growth in a pati ent
suffering froma bowel related disorder, conprising: identifying a subject
in need thereof, and adm nistering to the subj ect an effective anount of
one or nore conpounds of Formula | in conbination with one or nore

addi tional antibiotics. In SOWEC@Wb@ﬂInE@ﬁS t he one or nore additional
antibiotics 10 conprise ong or nor é anycin, rifaximn, or neonycin.
In certain enbodi nents, thé bgwe gt€d dj sorder is one or nore of
irritabl e bowel syndronE ¢a, small intestinal bacterial
overgrow h, Crohn's di sease, ghronic pancrea t{is, pancreatic

i nsufficiency, hepatiﬁ(§nce- aléﬁthxl grvestigulitis, enteritis, or
colitis. 15l n yet anothéwm-aspect, dijscl gsed|herlgin is a nethod of assessing
the efficacy of a bowel rel at et detxtreat1fent__whi ch reduces bacteria
overgrow h, nonitoring the subj ect ing treated for a bowel
rel ated disorder, or select reat nent of a bowel disorder,
conprising: determning a pre of bacterial overgrowh in a
20 subject suffering froma bowe Slpt ¢l N dof der due to bacteri al
overgrowt h; admnistering a theraﬁ@utlcally ef fective amount of a conpound
of Formula | in conmbination with rifaximn to the subject; determning a
post-treatment |evel of bacterial overgrowth in the subject after an
initial period of treatnent; and detelnining the change in the |evel of
bacterial overgrowmh 25 in the subject between the pre-treatnent and
post-treatment neasurenents. |In sone enbodi nents, the change in the |eve
of bacterial ovghgtedW h indicates efficacy of the treatnment; wherein a
decrease in the WD 2010/122436PCT/1B2010/051183 -8- |evel of bacteria
over grgw h |nduqq§ﬁ§dp nbhecengat ment is efficaci ous; or wherein the
change in the |evel acterial” overgrowth is an i ndi cation that the
subject is |ikeRy aﬁdhaw arel aygeablrRicgdriicialy resipenrse front hihe 1 nt.
Bri ef description of the drawi ngs 5Figure 1 shoms t he HPLC chr omat ogr am of
t he conpoustshsdétink®r d anydroyeer ei(T,R)alkylRc e zyaddy, R3mohd1y dsox diveC

Figure 2 shows tﬂ% 1H Nﬁk sggctra og)thg conpound of Fornuia Il mhe?gin R

is acetyl ahﬁlaﬂﬁnbﬁhmnmyg@-‘@ylalkoxy (Cia) Falaxlr enydrakgvmettive, Higideoxy-
0

chronatogran1of t he conpoun f 10Fornul a | erein Ris acetyl Rl i's

hydr ogen, (B2_)-salkgt,harhd atidoR3riR, aydr B ytakehytogdtheu et twbowsnsdeutive
spectra of t he conpound of Fornula I,

10 carbon atoms of the pyridine ring form a benzene ring unsubstituted, or

mono- or di-substituted by one or two methyl or ethyl groups; and
R is hydroxyalkyl (Cy.4).
In some embodiments, R is an acetyl group, Ry and R, are
independently hydrogen or methyl, and Rj is hydroxyalkyl (Ci.4). In other
15 embodiments, R is an acetyl group, R; is hydrogen, R, is methyl and Rz is

hydroxymethyl.



wherein Ris acetyl, Rl is hydrogen, R2 is nethyl and R3 is hydroxynethyl.
Figure 5 shows the 1H NMR spectra of the conpound of Formula | 15 wherein R
i s acet ylwORMw®243¢9dr ogen, R2 is methyl and R3 is hydr orgmaBiinb/osiEsgure 6
shows the 130 NVR spectra of the conpoupd obtained of Formula I, wherein R
is acetyl group, Rl is hydrogen, R2 is nethyl and R3 is hydroxynethyl.
Figure 7 shows the EIMS spectra of the conmpound of Fornula I, 20 wherein R
is acetyl group, Rl is hydrogen, R2 is nethyl and R3 is hydroxynethyl.
Detai |l ed description of the inyention In one aspect, disclosed herein, are
Fifamycin deri VRARRISSHASPEEIAIACIPSCOSTE t 4 2788810 BERBIBEIIROL o-
wherein: Ris hydro eF or a?eﬁyh% Rl and R2 is. each independently sel ected
fromthe gﬁ‘GGB‘F{Q}H}g Ot FREMEIR I, INRIPERRSS ¢@MPASING kyI , benzyl oxy, nono- and
di-(C1_3) al kyl am no-(C1-4) alkyl, (C1_3) al koxy, (Cl-4) alkyl,
hydr oxy- met hyl , hydroxy-(C2_4) alkyl, and nitro; or RlL and R2 taken
together with two consecutive carbon atons of the pyridine ring forma
benzene ring, wherein the benzepe Ling.js unsubstituted, nono-substituted,
or di-substituted by nethyl or jethyf, and 10R3 is a (G _4) hydroxyal kyl .
I n one enbodi nent of the rcon 'ﬂhﬁ§“’#“ ofmula |, Ris a hydrogen or an
acetyl, Rl and R2 is each independentily Sel ected fromthe group consisting
of hydrogen, (G _4) alkyl, bengyloxy, hydroxy (02_4) alkyl, and di-(Cl1_3)
al kyl am no- (C1_4) al kyt5-.or” RL andWFQ?ta@en;gfgether with two 15
consecutive carbon atons”of\gmﬁxgﬁJ;MQ Nriag. form a benzene ring, and R3
is a (G _4) hydroxyal kyl . yI)ZOEOImZZ 363@T/1§?010/051183 - 10-
Anot her aspect conprises coeppounds-of~Forrmula |, wherein Ris acetyl, Rl
and R2 is each independent!|y-hydregen or (G _4) alkyl, or Rl and R2 taken
together with two consecutive ‘¢arbon ‘atams of pyridine ring forma benzene
ring, and R3 is a (G _4) linear hydroxyal kyl. 5As used herein the terms
(C1L 3) alkyl, (02 _4) alkyl and ( C ®4) alkyl identify linear or branched
al kyl radicals containing from1 to 3 or 2 to 4 or 1 to 4 carbon atons,
respectively, such as, for instance, nethyl, ethyl, npropyl, isopropyl,
n-butyl, sec-bwhthinihgabWiylogitalt aulturet ydmprisaigas mibeodrgamdelin3vasekoxy
essentially refers to methoxy, ethoxy, propoxy or isopropoxy 10groups.
The cospowulstipnesitade hégreithengyodectioepef edfaangondiBigdénvagidmdsanghi ch
depend on the type of conpounds that are desired to be obtained. Thus, for
i nstance, nutetionapagedts;@ndrornula | wherein R and R3 are as defined above,
may be prepared by reacting conmpounds of 15 Forrmula |1, obtained as an
i nt er medi at e proxdizing theaoptained cudtuae agtuantaxitizengageess described in
U S. Patent 4,263,404, with an unsubstituted or substituted
2- am no- pyrri diveermbdisbdgdafggroonatatyll] and &% iddfyidreryalyb(C,,)R3 0 0 WO
2010/ 122436PCT/ 1B2010/ 051183

In some embodiments, the oxidizing agent is selected from one or

10  more of sodium nitrite, aqueous solution of potassium dichromate,
ammonium persulphate, or sodium periodate. In certain embodiments, R is
hydrogen or acetyl and Rj is hydroxyalkyl (Ci.4). In further embodiments, R
is acetyl and Rj is hydroxymethyl.

In another aspect, disclosed herein is a process for synthesizing a

15 compound of claim 1, comprising reacting a compound of Formula I,



R1L 11l wherein Rl, R2 and R3 have the sane neani ng as above.

Conmpounds of Fornula Il may be obtained froma suitable biological culture
of m croovganiwnsissuch as Streptonyces mediterranei or ROTABING0H 183
nmediterranea in the presence of an oxrdszrng agent, such as as sodi um
nitrite, potassiumdichromate, ammoni um persul fate, sodi um peri odate.
Cenerally, the conpounds of Fornmula Il, and particularly when RL is H R2
is nethyl, Ris acetyl and R3 is hydroxynethyl, can be obtai ned through
purification processes of the m xture obtained fromthe above bi ol ogical 10
culture. The purification techniques can be, for instance, chromatography,
crystallization, and organic solvent extraction. The anal ytical techniques
useful to identify and to charagterlzekthe obt ai ned conpounds are 1HNMR, IR
spectroscopy, ElI M spectronetrx 3and chfomat ography (HPLC). The obt ai ned
compounds of Fornula Il can abﬁ th a-nol ar excess of a 15 selected

am no-pyridine derivate of Farnufa byl |n‘a sui tabl e sol vent system from
whi ch, by neans of technrques~kgomn to a person skilled in the art, the
desrred end product conpounds of”’ ail are recovered. The nolar excess
varies fromabout 2 to about 8.car . hor qurva\ents cal cul ated based on the
conpound of Formula I1. 20The react on;naytbe Rarried out, for exanple, in
the presence of a solvent af (sotvent systent which is generaIIy sel ected
anong those commonly used in- rrﬁaﬁyoin(chenlstry For instance, aromatic
WD 2010/ 122436PCT/ 1B2010/ 051183 H;Z}\hﬁdrocarbons such as benzene or

tol uene, | ower hal ogenated hydrocarbons “such as nmet hyl ene chl ori de,
chloroform 1, 2-dichloroethane and §imlar, |ower alkanols, such as

met hanol , et hanol, propanol, isopropanol or n-butanol, nay be used. Lower
al kyl esters of lower 5 aliphatic acid, glycols, acetonitrile, dioxane and

t et r ahydr of ur alyviegie Rl emmog@n\mrac%tyl )&r@@k%h?drd'*}%ﬁ@ls(ﬁ gnts can be
used alone, or in a mxture conprising two or nore of the above sol vent s,

or also in a muthaecombbuwat&Forntula (di:f f erent volunetric ratio.

Preferabl e sol vents include benzene, toluene, the | ower hal ogenated

hydr ocar bons, the | ower alkanols 10 alone or in a mxture with water,
acetonitrile, glycols, dioxane and tetrahydrofuran, used alone or in

conbi nation, or ik a mxture wth water. The reaction nmay take place
at anbi ent pressure~anthwithin a wi de range of tenperatures, for instance
bet ween roonttenpena@E;ér%ud boiling tenperature of the reaction m xture.
Tenperature ranges b en room 15 tenperature, e.g., 20 C, and about 60 C
were found to be ud¥ful for preparing the conpounds described herein. The
reacti on was conpletedm n a period of time that varied depending on the
nature of the am nopyridi ne substrate of Formula Il and on the condition
in which the reaction was carried out. CGenerally, fromabout 1 to about 100
hours were requrred to 20 ohtain the end products of Fornyla Il with the
desired yi el ds.Wherendy 86dnid2 1348t e@% 'PG&EEF@Q”%L&GA@C@% 08N tRQYE@YA f t he

reaction itself |s c rr| out i esence of di ne or an gﬁpropr¢ate

i odi ne/ oxi@BIHY [0 t 1YV he Q%h’— yfomqrwst cedl-{&es) odi ne
of an aIkaI or an al i ne-earth taI and t oi odi n f the sane
starting @ amrao rMﬂ E:d )Sy $%idl E)j' PX¥dRe arWé’(j@hY

capabl e of
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solution nay be subse uent tre ted, wwith.a suitable reduci ng agent,.for
“nstance, FIPSBRGCORAN OHANE SBFAL 48 i edpﬁyapt&i 20y g OTganic The

obt ai ned conpounds _nmay under further. ch Jeaction [re are other
compounds SHVEdRma a8 IMBREL 8F an'plakiin VS e ifs et EEERTE

obt ai ned dEsBrambReE tefaite?, e 0E s n@atirﬁ bs@eéé?ﬁﬁéri%ﬁsi@nce,

(-) ascorﬁtﬁygcrd The conpounds of Fornula |I wherein R is hydrogen
may be pr td by hydrol yzi ng, under al kaline conditions, the
correspondi ng conpound where R is acetyl. The conpounds presented herein
may be recovered fromthe 15 reaction nmedium for exanple, by techniques
famliar to a skilled technician. These techni ques conprise the extraction
with a suitable organic solvent, e.g., ethyl acetate, chloroform nethylene
chl ori de and anal ogues or m xture thereof, the evaporation to dryness of
the organrc extract and takrng up the resi due mnth an approprrate solvent
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WO 2010/ 122436PCT/ 1B2010/ 051183 - 14- The conmpounds presented herein
may be obtained, for exanple, with a purity higher than 90% fromthe
reacti on woaduwe2243¢ purificati on techni ques known i n theCans2oieos1hs3as
chromat ography. The conpounds presentedzherein are useful antibacterial
agents. 5 They have in vitro activity bgth agai nst Gram positive and

Gram negati ve bacteria. The conpounds have anti bacterial affects on
bacteria isolated fromclinical sanples, which can be found in the

i ntestinal bacterial flor at hol ogi ¢ conditions.. The anti- bacteri al

act vy of corfoshny siPasiieds Vi otastbnseli@i i e diighne
R e e el e ot
one” o rvsPEefa et 5o ol kb ) B e ol of
e T o bR e RS e i 28R A, BBt Sh HRHE0F ok s METIE WIS o ent
Lo e Sl TR S PR T, 10 e SRBOSL P RS T8 s g Lo
20 5a¥ues denmonstrate the antib q}eri | ffjcacy of ound of .Fornul a I.
n erotner BHEEE Khechilindl tonli Lo el Bttt TR
Comosi frf_l:‘%"’%%é‘é% oéa%'aﬁnﬁr_sfg Bl BB G L BRLT 584 6

ot her  ant bl gtk Come Rk, G EBhgInd XD, PO S RPR Fhety: o o1

to 100% by lﬂét. WO 2010/ 122436PCT/ 1B2010/ 051183 - 15- I n anot her
aspect, tﬂ@nﬁh haceuti cal preparation conprises conpounds of Formula |

compodios. pr s o 480! e, et HeThin (R filcbsscloriyfeEhing
i i St 1 S BREUN ! g Y ek PR, SRIARLET R Blodic i iigtBsing

adm ni str

h tica . i T i . i .
phar moeutd Ry aRANR OSB! R g BRARARH! SAAIRITY dep0Eglds. i
ot her phar\ﬂgfe‘?%élﬁﬁbna%ﬁ!dvﬁu{rpﬁfn%cli'%nt@‘ QQ'éiEﬁ‘mg“ 'obi’&'iﬂ;eh' XGRuH QRS
for 10 i nstance, smeetenlng,_ e usual ad |{|ve such "as,” for “Irnstance,
3?"’9‘“ eni ngn Ek%‘fﬂhp”&ge oP5b N FOBkiERBRL rcﬂs%h\ﬂ%a\é%pg%%téxidué%{ t

i luents such as, for”iInstance, cal ciumor' sodi uin carbonaté&, | actose and

talc, (i n&;rgau%gwagea%?ﬁﬂgﬁ?e gelRykigg and pol yvinyl pyrrolidone,

suspendi ng agents, e. ul'ose or "hydroxyet hycel | ul ose, and

wetting agents |gu ta%n&ﬁ?rfﬁépé >t iosbCIHbIN RO ¥ OPNaiMEcelfical |
steatates and pol yoxynet hyl ene sorbi tan nonool eat e. The preparations

useful for BiC n?ﬁ imALeHS I\ ie$feRt eqpfiCti ve
i ngr edi ent%érgﬁggigllgvegéo gb@&ndedéﬁlﬁuggﬂ% I egﬁé‘_@@%@wggﬁ%@“@g %fra, in
adm xt ure mhinfulahe iﬁQmeBIrﬁéti%fﬁPmmeénéoﬁh%w%‘htdrﬁ\adce%ﬂ‘ibbﬁgrécceptable

Anot her aspect of the present invention Is the use of a conpound of Formula

| al one, QqpgidYianf&M IrheneMBdtianraitsetheoprarndcaliiicar Banfodsitieh |9
conbi nationw th a conpound of Fornula 11, or in conbination wth other

phar mageutidadll ¥s a¢t AnNgoasenks to treat or to prevent the bacterial 25
infections. In particular, the presently disclosed pharnaceuti cal

conposi tions cgdn PrRurtsadadsedt! riclGsadhicpsin is bharmgcéupﬁapcm?o@bitroﬁﬂ ated
di sorder, including, but not [imited to, one or more of irritable bowel WO

2010/ 122436R6HH8i I8 cadfpaiittobRermdiar,/dresne or aoleecaspoting ed
diarrhea, dostridium duff/dcassoci ated di arrhea, diarrhea, travelers

di arrhea, cfredimulat eistcovabirzirewital oes @rgnoré bompaimd of Fosersz ||, @mdoni ¢
pancreatitis, pancreatic insufficiency, colitis, hepatic encephal opat hy,

di verti cula tpsarraadeptically taccepgibbleanstdipieraspectsorhet kenbodiemdnten, tHehe
conmpounds di scl osed herein possess antibacterial activity and have a role

i n actasvatgampositiohe ipraeniaistered dneat singlPRsage foreh earhareaspinobtidat
regul ates genes involved in xenobiotic and |imted endobiotic deposition
and det oxidmbatiimentFrthei cedpbsitemisaadmirisheds bf sepertendosagevemsng, or
alleviating a 10 bowel related disorders conprising adm nistering to a

subj ect i nnrethdr engvedimentshtreapbatmaaklicall ¢@vposdicanurtiierafompeses aor e
conpounds di scl osed herein. Bowel related disorders include one or nore of
irritabl e bowel syndrone, diarrhea, mcrobe associated diarrhea,
Clostridiumdiffici/e-associated diarrhea, travelers' diarrhea, snmall
intestinal bacterial 15 overgrowth, Crohn's disease, chronic pancreatitis,
pancreatic insufficiency, colitis, hepatic encephal opathy, diverticulitis,

Y " g,



Provi ded herein are nethods of treating or preventing a pathol ogi cal
condition in a patient suspected of being exposed to a biological warfare
25agent . W0 28011022482436PCT/ 1B2010/ 051183 -17- skill ed i mCrhB20a0/0511€ert ai n
of the nethods for identification of patients who are at risk of devel oping
a bowel disorder that can be treated by'the nethods disclosed herein are
appreciated in the nedical arts, such as famly history, travel history and
expected travel plans, the presence of risk 5 factors associated with the
devel opnrent of that di sease state in the su atient. A cli PI ci an

skilled i dfBAYGRtdeEyAt v | VePHBfﬁ'ﬂf %%e'bt§t i8Rt S1ahyChe use
f, f I t h t
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of hast or .%ﬂﬁ%bééar%mswﬁeﬁgﬁéﬁ?ﬁr@ag agﬁwjfwﬁ@e%%reg 15 e Tngfel
over or out HRABBIESERGE 8 s At ol erREDkEnBoHeal Rif Shapdfs o'
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di sor der éjﬁpp Ep?sdrfha'ﬁé\ﬁél ald s ﬁusst%’e?? Jr BP%réehﬁf fat aite, bowel

t her apeut i ect’i ve anoun mpounds presente ereil

dent i 1 ca0N SRCAF 2 HER < %ﬁ@???ééﬁ% e ap e OV‘%OV““

adi i st ereﬁfhfﬁaﬁﬁéﬁgs'p??%roﬁ’%@é@%a@' S RRAIRAE, EEPEROES HRAL, o
gt edi onta R B BT o 850 br et eat mont I cvel of

bact erjisal over th)’&rt%uqcﬁﬁg} 'é'séb%f 'd]ch%sbBGrﬁéY%W‘ié Sahkth &4 E?%fsbé%srﬁw of

t he corrpound of ther "alone or in a conbination

ot her aCt'éﬁﬁggé@?@fd'aeBb%veltEél% R OO BB GAL SHIOR RS Dagkerib

overgrovvt h 1 ter an initia treatment wth conpounds presented

herein, ng\hfhe rHBHHbﬁhPQHe g*f'@s?%‘“aeéu@j'ec?b@'rﬂj %a*ﬂ?d 8l aB@fel

efficacy of anti- bacter tre i cacy of a treatnent may
be nmeasur e@|dtat Gxarmae ora§elb@t1H a%biﬂ%ctbﬁﬁtt?éa%e@t\/éf or Bl ddridercy may

al so be nmeasured in terns of red lon of synptons associated with the

bowel di SQfdiﬁPns@gStoﬁﬁéfmﬁfﬁthJ‘Ip?é -tFOHTRIEHTB evel of baREER i @\ﬂer‘fgfroﬁlw s
associated wth a“bowel disorde for exanple, a reduction of nausea,

bl oat ixng, dlijecthasie fiohe d bswel félatﬁt?d%‘éﬁééf duBebh9fistenbl 8V8IJrBWtRY t he
progress of a subject being 20 treated with a conpounds presented herein

conpri se dedrdlribtairing éf’@l@er@[r%dtmﬂI?He“ffedtﬁ/‘éeém@funb@ﬂa%cbmbo@h@if@ffIDMﬁH‘iuIa
adm nistering a therapeutically effective anmobunt of a conpound presented

herei n to [tihecerbirrgion Wit dieixahim lﬂgetslmgjétﬂcugtemw%aqas@ytttlﬁeatfnhém an
initial period of treatnent with a conmpounds presented herein, wherein the
modul at i onegél tafebbatdredli avePFrowghginwihe isubjeet edterf Bincadiyiabfparod of
anti-bacterial treatnent. Anot her aspect of the present invention are
t he phar necsatmendt; apdegetenmioing, theoopangeng.thédevekeibheteral widrgrawite
anount of a rifanmycin WD 2010 122436PCT/ 1B2010/ 051183 - 19- derivative

al one26r iin ags®ci stbjest W betwddrer thlear reedaitaéniactand: ipostedeaimeni n a
pharmaceutically acceptable carrier. In a further enbodinent, the effective
anount i s ratbsatementn Ihrsaheserbbodeneats,itheesiiange iretle Jevestadfibactesat i nal
bacterial overgrowh, Crohn's disease, hepatic 5encephal opathy, antibiotic
associ at edbwargrowth irdidates dfficacyi oluttes treiateese;, wherein &ode@easpl iesthef t he
use to treat Travelers' diarrhea, see Infante RM Ericsson CD, Zhi-Dong J,
Ke S, Steffen R, R opel L, Sack DA, DuPont, HL. Enteroaggregative
Escherichia coli Diarrhea in Travel ers: Response to Rifaximn Therapy.
Clinical Gastroenterol ogy and Hepatol ogy. 2004; 2:135- 10 138; and Steffen
R M D. Sack DA M D Rl opel L, Ph.D., Zh| Dong J Ph.D., Stur chI er IVl
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| ozenges, wafer sheets, pellets and powders in seal ed packet. For exanple,
conpositions nmay be fornulated for topical use, for exanple, ointnents,
pomades, woeang224pel s and | otions. The rifanycin deri vaPCT4B20a0/@51183

adm nistered to the subject using a 5 _gharnaceuticalIy-acceptable

formul ation, e.g., a pharmaceutically-acceptable fornulation that provides
sustained delivery to a subject for at |least 12 hours, 24 hours, 36 hours,
48 hours, one week, two weeks, three weeks, or four weeks after the
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The phrase,, tically-acceptable carrier” includes a
pharnaceuﬁpggpggﬁggﬁgptable material, conposition or vehicle, such as a 5

liquid or soli ¢i§yrbeh’ sAbWACHAS IFF;‘%[SneESHg@ér“&f’ tﬁ‘%ﬂhée/&’@[?@f@gt %’PCFatE?ﬁHbll%[ ng

material, involv I'n carrying or ting chem cal™ ftrom

one organ, e | the; oiher.uar r: i he
body. - EachBEEITE 16 do8vy BF g ifhodeh, BROl et 40 PRl Bk b Rk
compat i bl e vi tIFiglieds AW IHENNR Hpddits bPHIRICRINSBAT b8 rmhlf | 0uS
to the patient. Sone 10 exanples of materials which can serve as

har eut,j e I j [ el Wwdey rs, ct ose,
8|ucg§§ ;agﬁgﬁ%¥£§§§g?gﬁméﬁéggﬁggﬁkgﬂ%H%%§I?Eﬁﬁﬂgygyc |§£Hégg?£?%ﬂh ércﬁ;

3) cellul ose, ht j i VS, 08 hﬂﬂ%y i | hul ose,
gt%yl ceIIuIosgqgﬂgbgzﬁﬁgpgggk%cg?4%§F¥?E%%3?Mggﬁg%%?r gagg%$ﬁ¥&F%$ %glt;

6 el at ipsy o - ihept i 0q®a; b
gui)pgsi toliﬁmﬁlé)sl;’t\% e&@ﬁ?@?&%ﬁﬂgbggéﬁdt|§3§)Ft?r%§)gflt, gﬁzslesewegwl, é@gﬁﬁ ower
oi |, sesaqgrg@koxyw&wﬁyuﬂl , corn oil and soybean oil; (10) glycols, such as
propyl ene glycol;” (11)" pol yols, such as glycerin, sorbitol, nmannitol and
pol yet hyl ene 9'54%@#9 7%oﬁﬁtﬁésEll\ﬂSCBpggtrgt@Wthé"d@ﬁﬁﬁo@ﬁ@' &t Pyimbupdinat e;

(13) agar; (14) buffering agents, such 0 magnesi um hydr oxi de and

al um npumgigrani geis (38atydl giol; ARGl &5 Hylfrbglwl oBeNist meethyat grd RL7)s
isotonic saline; (18) Ri ngzr@s églﬁﬁion;)%§9? ethy? alcohgp? (20) %hosphate
buf fer solhiidrerginengl. (21) ot her non-toxic conpatibl e substances enpl oyed

i n pharmaceutical fornmulations. Wetting agents, enulsifiers and |ubricants,
such as sodi umbDetdildd deseviption ofahe imvemtionm stearate, as well as

col ouring agents, rel ease agents, coating agents, sweetening, flavouring
and perfum ng dgeyicaspecseiscidbsedharoimh ary rifarhgeint gerpanivebsd Fegnuigsent in
t he conpositions. W) 2010/ 122436PCT/ 1B2010/ 051183 - 22- Exanpl es of
phar maceuti cal | y-accept abl e anti oxi dants include: (1) water sol uble
anti oxi dants, such as ascorbic acid, cysteine hydrochloride, sodium

bi sul fate, sodi um netabi sul phite, sodium sul phite and the |ike; (2)

oi | -sol ubl e antioxi dants, such as ascorbyl palmtate, butylated 5

hydr oxyani sol e (BHA), butyl ated hydroxytol uene (BHT), |ecithin, propyl
gal | ate, al pha-tocopherol, and the like; and (3) netal chelating agents,
such as citric acid, ethylenediam ne tetraacetic acid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the |ike. Conpositions containing a

ri fanmycin derivatives include those 10 suitable for oral, nasal, topica

(i ncludi ng buccal and sublingual), rectal, vaginal, aerosol and/or
parenteral adm nistration. The conpositions nay conveniently be presented
in unit dosage formand may be prepared by any nethods well known in the

—— o o - - o I .



-23- finely divided solid carriers, or both, and then, if necessary,
shapi ng the product. Conpositions presented herein suitable for ora
adm ni st re0i20r/1re486be i n the form of capsul es, cachets, PpirliBm10/HHDSREt S,

| ozenges (using a 5 flavoured basis, uggglly sucrose and acacia or
tragacanth), powders, granules, or as a“solution or a suspension in an
aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid
enul sion, or as an elixir or syrup, or as pastilles (using an inert base,
such as gelatin and glycerin, or sucrose and acacia) and/or as nouth washes
and the |like, each containing 10 a predeterm ned anmount of a rifanycin
derivatives of Formula | alone or in a mxture with other active
ingredients. A conpound nmay al s@.pe-gadm pystered as a bolus, electuary or
past e. The rifamycin derivatiye® be advant ageously used in the
production of nedicinal pgé€ ; P antibiotic activity for both
oral 15 and topical use. The 2 na Hprepsrations for oral use may
contain, together with the uspal €xciplents, ~or exanple diluting agents
such as mannitol, IacFQ§e and s&ﬁbikﬁl;obinmin agents such as starches,
gel ati nes, sugars, celtllogst derivatjives, naturial guns and

pol yvi nyl pyrrolidone; |ubricatf : uch, &as-tal c, stearates,

hydr ogenat ed veget abl e oil s, rngllcoIFﬁnd colloidal silicon

di oxi de; disintegrating age ;
guns and reticul ated pol yners; ) [ ax®uring and sweetening agents.
The conpounds presented herei n>¢gne N

the oral route, for instance coat &H;and unco.qed tabl ets, 25o0f soft and
hard gel ati ne capsul es, sugar-coated pills, | 0zenges, wafer sheets, pellets
and powders in seal ed packets or other containers. WO

2010/ 122436PCT/ 1B2010/ 051183 - 24- I The nedicinal preparations for

topi cal use may contain rifanycin derivatives of Fornula | alone or in a

m xture of themor in association with conmpounds of Fornula Il or in a

m xture with otfgsrgigtive ingredients, together with usual excipients, such
as white petrolatum white wax, 5 lanoline and derivatives thereof,

stearich a'COhQ#dsHX@RXkﬁ?@r%béﬁﬂ!’ sodium | auryl sulfate, ethers of fatty
pol yoxyet hyl ene al cohols, esters of fatty pol yoxyethyl ene acids, sorbitan

nonost earate, gRygaHYR, WeashaatabendBhAPHctacedl 601 tHEBRSES *oMshsting
pol yet hyl ene glycols, nethylcellul ose, hydroxynethyl propylcellul ose,

sodi umscardyopydreigan, qel, | ?:Iamﬂx, beRiZyfdalméhal WRandmeng) an@y'rmmﬁr(@u_%) cate,
sodi um al gi nat e. The conpounds presented herein nay be prepared in
various f oflRy, 40, apsalkbey, @3RIy RpAly-Ricthylt 3hidhosy-(0aL,) iayianee

oi ntments, ponades, creans, gels and Totions. I'n solid dosage forns

present ed digbeior Rpaner &, akehnictigtadl Withl bwb censddRiivet 8RHRIrs atdimls! 6f
dragees, powders, granules and the like), the active ingredient is m xed

wi th one ahempyeidinermmgetdrircad | yeAzeedt HAGE WAEFdIRT the Stiemza@se SHEg UIS
citrate or dical cium phosphate, and/or any of the followng: (1) frllers or
ext ender s, ursidistiastest, anchesubstititese or gixsubstituted Ll%pmthyrmmém'ﬂ;, argahd/ or
silicic acid; (2) binders, such as, for exanple, 20 carboxynethyl cel |l ul ose,
al gi napes, gel &4 iz, aPClyyhpgtoxypalkydl i done, sucrose and/or acacia; (3)
hunmect ants, such as glycerol; (4) disintegrating agents, such as agar-agar,
cal ci um car bondheyngenatbadiorentaghi theacempocindsabdfgFoimulkeci, R iser hypdmgen
silicates, and sodium carbonate; (5) solution retarding agents, such as

par af f i n; dqréanaasetyht Rerared de) es sdants jncepdndentty sedectedyfrafh dheogiowp
conpounds; (7) wetting agents, such as, for exanple, acetyl alcohol and

gl ycerol momssstaay af dyd(@)emblorphalkygl, banzll@s/, kyaroxry 46d . paltybnane dii ay;
(9) lubricants, such as talc, calciumstearate, magnesium WO

2010/ 122436RG)/ ak3taoinn{T83) -dkyl, soeaRat andsdtd dakehy todstihenewdthy dulcs,
sodi um | auryl sul phate, and m xtures thereof; and (10) colouring agents. In
t he cdse afonsgasitives;arbabl atosnainéithe pysidinghengtarmee dernizese togpasd tRons
may al so conprise buffering agents. Solid conpositions of a simlar type
may al so be aetplgydirazyslkyi.l lers in soft and hard-filled gelatin capsul es
usi ng such excipients as |actose or mlk sugars, as well as high nol ecul ar
wei ght pol yet hyl ene glycols and the Ilike. A tabl et may be made by
conpression or nmoulding, optionally with one or nore accessory ingredients.
Conpressed tabl ets may be prepared 10 using binder (for exanple, gelatin or
hydr oxypr opyl met hyl cellul ose), lubricant, inert diluent, preservative,

di sintegrant (for exanple, sodiumstarch glycolate or cross-|inked sodi um
car boxymet hyl cellul ose), surface-active or dispersing agent. Moul ded

tabl ets may be nade by nmoulding in a suitable machine a m xture of the

o o,




conpositions may al so optionally contain opacifying agents and nmay be of a
conposition that they release the active ingredient(s) only, or

pr ef er entwal2b1o/122436a certai n portion of the gastroi nt esPChaB20t0/6311§3
optionally, in a delayed nmanner. Exanph 5 of enbeddi ng conpositions which
can be 5 used include polyneric substances and waxes. The active ingredient
can also be in mcro-encapsulated form if appropriate, with one or nore of

t he above-descri bed exci pi ents. Li qui d dosage forns for ora
adm ni stration pf %he rifamycin derivatives of Fﬁ&pula | alope or Ln. a
m xture of therfMRINER 8RR GRTORISES GPTIROBSoRhdL BIUIRCLYNETIN Bris n a
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exaan , ggpgﬁélated i sostearyl al cohols, polyoxyethylene sorbitol and
sorbitan , mcrocrystalline cellulose, WO

2010/ 122436Pﬁlﬂr?g%%8§?191§5:' d@r?ezs'enf[‘éa' ”ﬂ%@ ;‘i’@%_?/hksgr B@ﬁrgdb‘i%{?mmgi to

agar - agar and tragacan m Xt ur es rmaceuti c

Id ’ ey I . S . b

orebam: oc SRS SIEN Mo S0 entaolish IR e
[ [ - WﬁﬂF [

corrponyunds %@ékﬁ%ﬁﬁmﬁ’%’%grlﬂﬁ%dd;eﬁit%ﬁé%haotﬁhdét erBQ@Pﬁlg%\?}ﬁl’%Hreﬁjian n\sa wth

tabl e oritati O : o ¢
oxarpl o, CobehCoare SrTad S5NG) bR BECHRLERISH My faeh R T AfpBIhasner Tor
sal i cylsat &oRdai Shdifed s &n dhtel ié@*ﬁﬁfcﬁ}dfriﬁa ép@éléssf hﬁﬁfog;o"ﬂs Rpdy

tenperature and, therefore, wll nelt 1n the rectumor vagi nal cavity and

rel ease tRhRea6idokesag@estiribed in U.SLTM® 'n‘ti@?é?%ﬁﬁ%&ﬁ%rﬁ“ﬂr@u%sﬁﬂtéﬁ Gre

suitable for vaginal admnistration also I'nc pessaries, tanpons,
Creams, 9elubstRIEES-arhPRIBYR[diSECRNAAIAM BF FHAUIRANE BEUAThEBBIGRT T er's
as are known in the 1bart to be appropriate. Dosage forns for the
topical or transdermal adm nistration of a rifanycin derivatives include
powders, sprays, ointnments, pastes, creans, |otions, gels, solutions,

pat ches and inhal ants. The active rifanycin derivatives may be m xed under
sterile conditions with a phafiffa¢Butiéal | y- 20acceptable carrier, and with
any preservatives, buffeﬁsﬁxefx.#ePe#L nts which may be required. The
oi ntments, pastes, creans anb ggjswnay'gontain, in addition to rifamycin
derivates presented herein, -exgi pients, such as animal and vegetable fats,
oils, waxes, paraffinicstarch, 'traggcanth, cellul ose 25derivatives,

pol yet hyl ene gl ycol s, sfliéoﬂésﬁgbe»tgﬂii s, silicic acid, talc and zinc
oxi de, or mixtures thereof VI{?O&O/&ZZ;36P%ﬁ/182010/051183 - 28-

Powders and sprays can containy” iin addition to a rifanycin derivatives
alone or in a mxture of tﬁén]g%ﬁLﬁaagsociation W th conpounds of Formul a
Il or in a nmixture with other”activé i'ngredi ents, excipients such as

| actose, talc, silicic acid, alum pium hydroxide, calciumsilicates and 5
pol yam de powder, or m xtures of these substances. Sprays can additionally
contain customary propellants, such as chl orofl uorohydrocarbons and

vol atil e un-substituted hydrocarbons, such as butane and propane. The
rifamycin derivatives alone or in a mxture of themor in 10 association

wi th conpounds of Formula Il or in a mxture with other active ingredients
can be alternatively adm nistered by aerosol. This is acconplished by
preparing an aqueous aerosol, |iposomal preparation or solid particles

cont ai ni ng the conpound. A non-aqueous (e.g., fluorocarbon propellant)
suspensi on coul d be used. Sonic nebulizers are 15 preferred because they
m nimze exposing the agent to shear, which can result in degradation of



WO 2010/ 122436PCT/ 1B2010/ 051183 -29- active ingredients to the body. Such
dosage forns can be nmade by dissolving or dispersing the agent in the
proper nawouno/bser pti on enhancers can al so be used toPCmuBHEAs/@siisse fl ux

of the active ingredient across the skijn. The rate of such flux can be
controlled by either providing 5 a rate controlling nenbrane or dispersing
the active ingredient in a polynmer matrix or gel. Opht hal m ¢

formul ati ons, eye ointnments, powders, solutions and the like, are also
contenpl ated as being within the scope presented herein. Pharnmaceuti cal
conpositions presented herein suitable for 10 parenteral adm nistration
conprise one or nore rifamycin derivatives alone or in a mxture of themor
in association whth_cogpounds of Forrmula Il or in a mxture with other
active ingredients iy cophi nation with one or nore

pharmaceutical | y-acc sterile isotonic agueous or no aqueous

sol utions, dispersi , suspensions or enulsions, or sterile powders which
15 may be reconstituted into sterile injectable solutions or dispersions
just prior to use, which may contain antioxidants, buffers, bacteriostats,
solutes which render the formulation isotonic with the bl ood of the

i ntended recipient or suspending or thickening agents. Exanples of suitable

aqueous and nongRGUERYP, FBY 4G TR, HAVE thd BinROniea BBl 6old), t he

phar maceutical conpositio presented herein 1nclu wat er, et hanol

pol'yol's (such Qz%rlgi o2l of PéﬁﬁMlaeﬂ‘?ngngbH?ﬁéd?fd;fWé*@@ﬁébbécﬁi'o.’lc\)gﬂg! the

like), and suit m Xt ures ereof, Vvegetabl e oi such as ol |,

and i nj ecta‘h’fflﬁe%f%mréo [F5fs SUEH a%SS%bYérﬁgbégrﬁedﬁ?fs?Bﬁbi bt Webdrgi£an be

mai nt ai ned, for exanple,”by the use of coati materia ~such as
25| eci &hi Wne@/ﬂe?ﬂa?;ééﬁ!rﬂftﬁélgfr@@eﬁ&eté‘TGaheélkiUTz‘?e%p@géht(}'s‘%Jo‘H a8 4§ ddwufase of

di spersions, and by the use of surfactants.

2010/ 12243618/ WEARIGHRP 1dBArorflte, ammoM1ARepERTIRRb! | ItRRY GHERIEON ai
adj uvants such as preservatives, wetting agents, emulsifying agents and

di sper si ngza@emIfy, the ®6pRbbARdeTof Fenadhl 1I9Nasd parGcQRFIgaRheRERRY R,
ensured by the inclusion of various antibacterial and antifungal agents,
for exanplig, matpgl #en.acelyloand R amhydpbenakbttfar bhh Beichbtapitdl theddgke. 1t
may al so be desirtable to i'nclude 1sotonic ‘agent’s, such as sugars, sodium
chlori de, mntfigdtien pkeceddar bheheompasiéd igiitaindd firtdi thisoaboReobionssidal
absorption of the injectable pharmaceutical form may be brought about by
the i nol usduhuref Thgeptsfivdticr tesh@iyuab b fios ktharse atwdmaivgraphy,
nonost ear at e and 10gel ati n. I'n sone cases, to prolong the effect of a
drug, it igysesiizatdrg &d sérganideschbser pkiraotioh. e dnadytigadnteshbiemneous
or intranuscular injection. 1njectable depot fornms are made by form ng

m cr oencapsdfel maticendsy aind ith aohaiavieize taki vesiabdneompounds mirat e of
themor in association with 15 conmpounds of Formula Il or in a mxture with
ot her act iNMR R spieetrbscopypENNISYs pdatrbmeint, yaret shsarmategraphy (HPLC).

pol yl acti de- pol ygl ycol i de. Depending on the ratio of drug to polyner, and

t he nat ur elld obt@inedr cormpbandsabfyifemelsl| @edreddievititeenladengeselodase can
be controll ed. Exanples of other biodegradabl e polyners include

pol y( dst heeedeetes) arninb-pyirigiraa dedvateej ForduldDépin ai syitatilalsodvémtrsydtan ons
are al so prepared by entrapping the drug in |iposones or m croenul sions

whi ch ar e foompahidfl,oywiméano dy tecksigeies knownWvibea personi $kilgdiin therantat i ves
of Formula | alone or in a mxture of themor in association with conpounds
of For mul d¢heldesirdcheadrpretuct caimpowidseof kotmui | ae cet@raredarlde molar
adm ni stered as pharnmaceuticals to humans 25 and animals, they can be given
per se or axcesspmarigackam @aiouofplosiabiooh & it aioriengguivalestsagplayla®dl t o
99.5% (nore preferably, 0.5 to 90% of WD 2010/122436PCT/1B2010/ 051183
-31- activeadatypsdhemompoudeisifdzarimuiall.t h a phar maceuti cal | y- accept abl e

carrier. Regardl ess of the route of adm nistration selected, the
ri famgdi n deri viEle vescion Faaynheacarigdgaitofor examioke uinethss pregenes of |
association with 5 compounds of Fornula Il or in a mxture with other

active i ngi@dverhos, averlyBningy skemusehichniss ganarally eselggted emesgnihased/ or

t he pharnmaceutical conpositions presented herein, are fornmulated into

phar maceutGUBMONIYc cegRGbli8 do&BH¥ECor gheRyistynydrli oi28taneehodORAh t o
those of skill in the art. 10Actual dosage |evels and tine course of

adm nistration of the active ingredients in the pharmaceutical conpositions
presented herein may be varied so as to obtain an anount of the active
ingredient which is effective to achieve the desired therapeutic response
for a particular patient, conposition, and node of adm nistration, w thout
being toxic to the patient. 15 An exenplary dose range is from1 to 3000 ny

Y o



WO 2010/ 122436PCT/ 1B2010/ 051183 -32- Effective anmounts of the other
therapeutic agents are well known to those skilled in the art. However, it
is well wohon/mbseskilled artisan's purview to deternm RETHRB10DF1883

t herapeutic agent's optiml effective- unt range. In one enbodi nent
presented herein in which another therapeutic agent is 5 adninistered to an
animal, the effective anount of the conpound presented herein is | ess than
its effective ampunt in case the ot her therapeutic agent is not
adm ni stered, In another enbodinent, the effective ampunt of th

conventlor{’b}{d@@@moﬁ% I t R8n PEEZENEecPl velOHRIIML W%%ts@%"ﬂge'ﬁ@t@?ent ed
Associ at e ATDRAMRTS:douk (ﬁsl eiatayiefigs atIREGepeCohe T sba 1 Saxfier oro-
B or ?Loeﬁ%éﬁgégﬁé se%gd”c' el suef a5 riBanglki sthegof ntckerte.
agent E)S nggﬁﬁﬁ@teﬁgﬁ ﬁt@éégf e e e el iﬁﬁ\'{?“&i'@g@%ﬁﬁ%ﬁt% R o
apart | Sat SR aHshrdyEa s s rioxnd ey dirgtiah dihou 4

hour s at about 4 hou bout 5 ,hours a

hbont apa&ﬁsc iy alfilobes® o pUgHs o3RrBg; uS %a%‘ﬁteaforgﬁﬂué?iobf ;
rhout o nanpebeecaRiing b o EmgB8 i thE A5 sbRs S o Asi 3 fPEl e oo
ﬁgﬁﬁi’apar‘?ﬁﬁ“@aﬁ%ﬁh ' diffefif kol mmBfY 34085 refBlaiB Kb B SHpide 1
hour s anareridie Biie, B8 B heidaataifthiatRabang iialier %5%50‘%4
2010/ 1954 30p08) 2B BE 67 omiflsS” it (il aRe BT Wheale FhERGR dbde
admi ni st erag M udéslk?eu é;’d;%tcﬂﬁé P?Wi ccc)n%l bfion, or in a'rﬁ‘lx? her“ﬁﬁ@?@@f"egems

one or nore C oun erern an one’ or nore

(e.g., prophyl ag{d ?e?étuéﬁ“‘r‘ﬁ%ﬁ%&é@&?@%ﬁts&mé tpreks b;&ghbvwﬂﬁm H'\ﬁfo%’ ed.

Cycllng t herapy i1 nvol'ves th ion o rs era

first proﬁ?%ﬁb%%ﬂ%nﬁéeﬁa'ﬂﬁf QF &H@é‘@{et\fv%naro%‘?ﬁ Qe %frafdrg‘%}né plohfhgd by

the adm n ation con

adm st r AT B g Bff %Hﬁ?gﬁgn‘% KB TERRARU rah? %ﬁﬂa%ﬁuﬁ?ﬁmlo
R R s R cya“r“é’a?"? T

er tore devel opnent
resi stanc f s of
one. of tnd ERETES B0 (Ifgh Qﬁf’?ﬁ’ﬁf"g'ﬁ&@eﬁ?%e'” P BeLhEn R SoRDIEIAR < |
certain erbagRntpti AT Ui @lort s ﬁafmecma%ﬁné %ﬁﬁﬁﬁae“t ed
herein may De repeate the adm ni strations nmay be separated by at |east

1 day, 2 %tra?ed@b/For%l}F@Wﬁ aﬁ@ Santhe dondiayh. i3 VHAY shedodith was

nont hs, 75 days, 3 nonths, or at |east 6 nonths. In other enbodi nents, the

adm ni st r afdrABdobut rl‘geﬁél@lé/[ HRSAPYAG: 8-to é’é@@mbécﬁd)&rso\?vefré‘%g@ﬁ'%'
agent) other than a rifamyCin derivatives may be repeated and

adm niot r agtarh Ry el BRIAIAS & dernﬁlula| edsth fie Heapbdlyidrs. IBwedyund days,
5 days, 10 days, 15 days, 30 days, 45 days, 2 nonths, 75 days, 3 nonths, or

at | east Ghapfidiseaction cobryd @aﬁ b@fﬁv@@éd@ﬂﬁwé@ammﬂﬂé@lf iopgeted baginment
times. For exanple, travelers' diarrhea treatnent may only |ast from

bet ween ahmesehdehouislihge @5anbapproptidteviosinayokldiziagt & @hﬂanhef@h Beohn’ s
di sease may be from between about 1 day to about 3 nont

2010/ 1224368WE tBA0BE, 64 18standé; the iodire tof anealkbﬁ%rpracwaﬂ@hnfeere@lrm for
exanple, kits for treating a bowel disorder in a subj ect. The kits may

contain, frostaxampltee lywrowdineref tfe safrmamptaningepyndinevderiahtenandrthen a
m xture of themor in association with conmpounds of Fornula Il or in a

m Xt urg widhdizingnageetiocan begarddagartscapable of oxidiziat, emsidraheuseactibime
instructions for use may contain prescribing information, dosage

i nf or mat i onditionsgde iotlorerdn,an,orded td helelaiskeodine in theacdkageeh ooxoos) ti ons
are al so provided, and nay conprise a therapeutically effective anount of
one or norEhefioding, fanihe mdies/madizies agemecan be Eesect anitbe wéddiion
compounds of Formula Il or in a mxture wwth 10 other active ingredients
and a pharnaceutically acceptable carrier or diluent, wherein the
conposition is formulated for treating a subject suffering fromor
susceptible to a bowel disorder, and packaged with instructions to treat a
subj ect sufferl ng from or susceptl ble to a bowel disorder. 15Exanple 1



WO 2010/ 122436PCT/ 1 B2010/ 051183 -35- Table 1 Conponent Quantity Beef
extract 5 g Yeast extract 5 g Peptone 5 g Casein hydrolyzed 3 g 3 ucose 20g
NaCl 1. 5gwbi20101122436r The pH was adjusted to 7.3 WCThBHOW/MDAD. The
fl asks so inocul ated were placed on an_@_t ernati ve shaker at 28C for 72
hours. The content of 5 the two Erlenneyer flasks was used as inocul um by
pouring it in a 10-liter pre-fernmenter, containing 4 liters of the above
menti oned vegetative nmedium The incubation was carried out at 28C with an
1 v/v/maeration. After 48 hours of

Tol e of MG @pesTamveBaTaMOUHS Th HaEa 0. 10PrAkdie akeIas PayTAREl cal | <
of med: um GaRAEE 1P6A2EE MR P BluliBGIcsnaRHNF TepERraNted P anddcnbnent
gQJgnLicggepseu%?]ug éa{soeu,rhc?v?/e ers,ol%%eﬁae%c]j[ilc)%uéolatign(#1"5'1?/)gg OsAl'Jbgs'e%u nl}[/IQISt%aq—ede 0-85
with a suitable reducing agent, for instance, ascorbic acid, isoascorbic acid
5 or dihydroxiacetone.

The obtained compounds may undergo further chemical reactions to
prepare other compounds of Formula I. Thus for instance, a compound of
Formula | may be obtained, where R, Ri, R; and Rs are as defined above,
by treating the obtained compound with a suitable reducing agent such as,

10 forinstance, L (-) ascorbic acid.

The compounds of Formula | wherein R is hydrogen may be
prepared by hydrolyzing, under alkaline conditions, the corresponding
compound where R is acetyl.

The compounds presented herein may be recovered from the

15 reaction medium, for example, by techniques familiar to a skilled
technician. These techniques comprise the extraction with a suitable
organic solvent, e.g., ethyl acetate, chloroform, methylene chloride and
analogues or mixture thereof, the evaporation to dryness of the organic
extract and taking up the residue with an appropriate solvent from which

20 the final product separates. Alternatively the mixture can be directly
evaporated to dryness and the obtained residue is in turn taken up with a
suitable solvent from which the final product separates or crystallization or
chromatography. The solvents which can advantageously be employed
are selected from water, methanol, ethanol, n-propanol, isopropanol, n-

25 hexane, ethylacetate, methylene chloroform, ethylene glycol mono-methyl

ether or a mixture thereof.



95g G ycerol 40 g WO 2010/122436PCT/1B2010/ 051183 -36- Conponent Quantity
KH2PO4 1 g Propylene glycol 5 g CaC33 8.5 g Na diethyl barbiturate 1.7 g
CuSA5H20w0.281mg243¢ SO47H20 8.5 nmg ZnSO47H20 42.5 ng MhS@ETHRD1®031188y
CaCl27H20 1.7 ng (NH4) 6Mb7024. 4H20 0. 8 H20 to 1llitre The pH was
adjusted to 7.8 with NaOH and sterlllzecf'for 60 m nutes at 120C. After
sterilization the pH was 6.4. An anount of the prefernenter content equal
to 5% of the fermenter content was used as an inoculum 5 The fermentation

was carried out__at 280vv|t a 750 r itation and.aeratin rate
Ay Tt T s%r@sggt%cﬁther@érﬁ]mweb iy (el ® to

characteristjic red-brown col or nentati on, After about
oo aoor T gV ded LTy QeBes tag: Bab dEene T egetan nRb U ELP BT GATS oy of 1
was 7.5, \%éd t he broth was .t hen harciﬁ%égﬂ to renove 10the cells. The

nmycel i um §h9%§e@%‘§/nf'ﬂl & LRRRHHaPWe filtrate was adj usted

to pH 2.0 With ff Qompdunds” SEedied Rsieth 218 SEERAASTbANERSI agents.

5 They have in vitro activity both against Gram-positive and Gram-negative
bacteria. The compounds have antibacterial affects on bacteria isolated
from clinical samples, which can be found in the intestinal bacterial flora in
pathologic conditions.

The anti- bacterial activity of compounds of Formula | was

10 demonstrated by measuring the minimum concentration of active
substance capable of inhibiting the growth in vitro of the pathogenic
bacterium (MIC). They are expressed as milligrams of substance per liter
of culture medium.

The anti -bacterial activity with one of the more representative

15 compounds, where R is acetyl group, R; and R, are independently
hydrogen or methyl group and Rj; is hydroxymethyl was measured in a
large number of bacterial strains, belonging to different families such as
Enterobacteriaceae, non-Enterobacteriaceae gram-negative, Staphylo-
coccus. The MIC values are between from 0.06 to 128 mg/l and these

20  values demonstrate the antibacterial efficacy of compound of Formula .

In another aspect, the compounds presented herein can be used as
antibacterial agents, including their incorporation into pharmaceutical
compositions. These compounds can be used alone or in combination with
other antibiotics, such as rifampicin, rifamycin, neomycin and/or rifaximin,

25 and in a broad range of ratio in weight, preferably from 0.01 to 100% by
weight.



times with an equal volune of ethylacetate. The conbined extracts were
concentrated to dryness under vacuum at 35C and the residue was 15
di ssol vedwDreo0/2@86M sodi um phosphate buffer pH 7.5. SodCunBle/nitg was
added to give a final concentration of_1 . 2% (W v). After stirring for 30
mn. WO 2010/ 122436PCT/ 1B2010/ 051183 -37- at roomtenperature the buffer
solution was extracted three tinmes with an equal volune of ethyl acetate.
The conbi ned organi c extracts were concentrated to dryness under vacuum at
35C. The extract was purified usi silica gel . cqlum chromatography in
Usocratic condilli GNQINCE! AEPERLS 1AL IPRATTACRHICA) RIBPRERAD dCBRISeS
t hane/ th | i h tjo 40/, Iv), li .vel oci t f 2.65 cnimn,
W th a | o4t RORBGACPLy BTMul% Bt 31 RNAFBACEULEALY aReComabts el t of s
of station hase. . . The obt ai ned conpound was anal yzed in HPLC,
using a H;Fﬁ $» @OXCBI&Mn havi ng di mensi ons of 250 nm of length and 4.4
f 10 di . eluted in i ti ditj i th i.trilel/0. 025 M
Sodi um Phosphat BT COTAUTHF PreSEUERCRSrTR Gare eteley e1p SAMUYSEef Y 1 ow
t f 1 /nn. The.ch t hic, f ti ith it i gher th
00% vier'e. CUMALE| kNG 1o EXBBINErEY AshbdAPIcR at PareBrls o o BR
Th h t hi fil f d of F la. 1] wh in Ri tyl,
RE15 i 5 RABeatoRs: 1. s ARGHE" e < UibBiectelts) - conlenloBf: L
b Ret ent,i Time. (RT), of 7.45 mn.. is if Fi 1. Th d
Ctenti 11 ey s tiosrads fRetudehS: SFaked oty TRERE M HE®
Synt hesi f " 18E, - 25 t - -t - 20
6 (nyar oSrEPRINGS BF FIMUR)T SRR B 386 tutitecbhbpliH et artia i or
Ji ’1 130 ] o . et :
S R PEAERrefulal SER REDRRIERTL e Mo Rl RO S Y v,
hydr ogan RS NSO Bhd e s BB B bRVt (S BTG e Blersde. my of
12' 7, 14' ' ) - B! P19 Sk - 12! - ) 5123 - hoxy-
> 4 1o 3ioaa aalia At BTRSe Tatye REEISYTBH YhdepS SarEs 0o
6' H i 1 - di - e , - C
2010 z]é"zgﬁgbd?%m%ﬁ%ﬁg@s 30Ut SR ERe andhy B9 o
, 1- - 5 i s
di ssol ved%ié}g.stségﬁ' %rl}ég(t;}ﬁl’ g%%tt@/gt %Ilr?a ?nﬂﬁghgmﬁﬁgw&g%d&bre?%e@%%ﬁbr
tirri . o oA ) e Th
huct) 03 Bl DI ABRIAY S WASRLIURS AR NS M D,
di t 1 | ¥Sh/S) vk
emer TS T SrSfaide, |RIEEAL R GYMIANE RO Mgl albmangRT, |

5 ng of a bREA AShEol#yte. added. The solution was acidified to pH 2.0 with
concentrat%gg IF-{]%L ang t‘% the solution was extracted with two aliquots of

about 1.0 m OfTH@g?ép?aﬂa‘?i%saﬁ%igﬂl for fﬁﬁtﬁﬂgéﬁgng:;%zéhferﬁh%ﬁ%nMFaQid?f i ed

over sodi um sul fat Iltered and evaporate ess. The obt ai ned

conpound ?fﬂagyd&ﬂairntHfh@w@dﬁgréd?én@aa%s@ww bt @0§P@hd6&qﬁpdi§tined Ighd
characterized by a RT of 6.2 n., wth a purity corresponding to 95% and
the chronghgapamisei NWEGUr 6n3. adhfix@Pb ai WRH Lfhes oA NAS érﬁsrar%efd ed in
FT-1R, 1H NVR®™ 13C NWR spectroscopy and the nol ecul ar wei ght determ ned

w th BoVS stRaetd@aed carriers. | . R Spectrum characteristic absorption bands
wer e observed at the follow ng frequencies (in cm1l), obtained with a NaCl

film 3400, 297ﬂmotﬁ%2%s@ec16ﬁhéfré§éﬁt v eHEidn: i@, thtodse 6f alodBpountitdb. 7,
1454.5, 1373.8, 20 1322.9, 1233.4, 1157.3, 1106.4, 1059.7, 1021.5, 974.8,

949. 3, 87FE@M®R0. 8loné3dran dkendsiaationWwitls aploeMer compdiiiceoft Fanchulae, dat a
are in agreenent with the proposed structures. 1HN MR

Spect r um .orGmacestienatién avitie soeangsopthks Memeulableoydd @dmbheatfor! Wowd ng
(expressed as p.p.m): 0.34(d,3H), 0.76(d,3H), 25 0.97(d,3H), 1.27, (m1 H)
1. 44( m 1H)othér GHamidde tid3ysadiie algeifé sto3tieat 2r0R( révint the2{auntéil
2.59(s,3H), 2.91(m1H), 3.02(s,3H), 3.37(d,1H), 3.73(m2H), 3.95(m 2H),
4.50( @51 Hinfectiob3(d, lh HparticOatd, théel) , phedEtty, 1Hisclo¥€d pharmaceutical

2010/ 122436PCT/ 1B2010/ 051183 -39- 6.06(d, 1H), 6.18(d, 1H), 6.49(d, 1H),

6. 92(d, 1HcorpOsitionsHan Be39¢ed tdltredl. HPatehtsufferihg(fsoHa bowle7@|atetH) ,
16.89(s, 1H), where s= singlet, d= doublet, m= nmultiplet. The spectrumis
shown i n HigorderS iactidihg, dattanet dimiledgtcgeornst owi miorehef prritabsedoowel
structure. 513C-N.M R Spectrum . Characteristic resonance peaks were



observed at the following (expressed as p.p.m): 7.14, 7.47, 8.75, 10.90,
10 17.25, 20.79, 22.33, 32.81,36.87,38.14, 38.35, 57.24, 65.13, 72.35,
74.31, 7TAWwoeo0riz248, 97.51, 103.98, 104.53, 108.43,109. p8I/18%010/45,183114. 29,

114. 29, 114.37, 117.74, 119.009, 122'77fH%25'39’ 129, 26, 139, 09, 139. 28,
141. 15, 144.54, 147.93, 153.59, 169.05, 172.08, 172.14, 181.82, 189.19.

The spectrumis shown in Figure 6 and the data are in agreenent wth the
proposed structure. El V5. The nol ecul ar wei ght was determ nate with

e v
S Rk T e L R
doncent r a4 CRETS ETSARS, e N CopABP B A RRNGIERy NS+ gPBRKh | n
e o RS AR BB MR R L0 T
S “urdus (ATOGhZReT Hepess HF thedVeNHdR S bomnc e dRdsed boe
control standard._ .. Table . 3. reports the results of th I N um
concent r atno st 2iasiel Bk 2ching A0 Ye Ard o cityBrioh g e BiRan o
Pepor 5 UrG TECERRTE BPOne MUFRam BERG 1Y GO BRI RIS AR KEOgbut b
Tabl e 5 Asoefc 8 FhEEy Hdioighe BepoRTRE ¥Aq SBRe AR eI G T 126 66
C. freundii 128 00 fad WaYOH hrelAtbthBasof frE4MGY! phiferiiihg, or alleviating a
10 bowel related disorders comprising administering to a subject in need
thereof a therapeutically effective amount of one or more compounds
disclosed herein. Bowel related disorders include one or more of irritable
bowel syndrome, diarrhea, microbe associated diarrhea, Clostridium
difficile-associated diarrhea, travelers’ diarrhea, small intestinal bacterial
15 overgrowth, Crohn’s disease, chronic pancreatitis, pancreatic insufficiency,
colitis, hepatic encephalopathy, diverticulitis, and pouchitis.
The length of treatment for a particular bowel disorder will depend in
part on the disorder. For example, travelers’ diarrhea may only require
treatment duration of 12 to about 72 hours, while Crohn’s disease may
20  require treatment durations from about 2 days to 3 months. Dosages will
also vary depending on the diseases state. Proper dosage ranges are
provided herein infra.
Provided herein are methods of treating or preventing a pathological
condition in a patient suspected of being exposed to a biological warfare
25 agent.

The identification of those patients who are in need of prophylactic

treatment for bowel disorder is well within the ability and knowledge of one



C.freundii 128 93 C. freundii 128 95 C. freundii 128 96 C.freundii 128 100
C.freundii 128 101 C freundii 128 30-106 E. aerogenes 128 107 E. aerogenes
128 109 Byveervgemss 128 110 E. aerogenes 128 112 E. aer og@c@daBA2@ 081834

E. cl oacae 128 6-86 17-

skilled in the art. Certain of the methods for identification of patients who

are at risk of developing a bowel disorder that can be treated by the

methods disclosed herein are appreciated in the medical arts, such as

family history, travel history and expected travel plans, the presence of risk

5 factors associated with the development of that disease state in the

subject patient. A clinician skilled in the art can readily identify such

candidate patients, by the use of, for example, clinical tests, physical
examination and medical/family/travel history.

A method of assessing the efficacy of the treatment in a subject

10 includes determining the pre-treatment level of intestinal bacterial

overgrowth by methods well known in the art (e.g., hydrogen breath

testing, biopsy, sampling of the intestinal bacteria, etc.) and then

administering a therapeutically effective amount of compounds presented

herein the subject. After an appropriate period of time (e.g., after an initial

15 period of treatment) from the administration of the compound, e.g., 2

hours, 4 hours, 8 hours, 12 hours, or 72 hours, the level of bacterial

overgrowth is determined again. The modulation of the bacterial level

indicates efficacy of the treatment. The level of bacterial overgrowth may

be determined periodically throughout treatment. For example, the

20  bacterial overgrowth may be checked every few hours, days or weeks to

assess the further efficacy of the treatment. A decrease in bacterial

overgrowth indicates that the treatment is efficacious. The method

described may be used to screen or select patients that may benefit from

treatment with compounds presented herein. In yet another aspect, a

25 method of treating a subject suffering from or susceptible to a bowel

disorder comprises administering to a subject in need thereof a

therapeutically effective amount of compounds presented herein, to



E. cl oacae 128 30-111 E.cl oacae 128 30-118 E. cl oacae 128 30-150 E. cl oacae
128 30-123 E. cl oacae 128 30-125 E.cloacae 128 -41 - Number Strain MC
(mg/ L) 88wh.olonaese 128 89 E. cl oacae 128 93. 1 E. cl oacaePCZ8BAA@Q0H183 oacae
128 103 E. cl oacae 18-

thereby treat the subject. Upon identification of a subject suffering from or
susceptible to a bowel disorder, for example, IBS, one or more compounds
presented herein are administered.
In one aspect, methods of assessing the efficacy of treatment with a
5 compound presented herein, or in a mixture with other active ingredients in
a subject comprise determining the pre-treatment level of bacterial
overgrowth, administering a therapeutically effective amount of the
compound of Formula | or Il, either alone or in a combination with other
active ingredients, to the subject, and determining the bacterial overgrowth
10  after an initial period of treatment with compounds presented herein,
wherein the modulation of the bacterial overgrowth indicates efficacy of an
anti- bacterial treatment.
Efficacy of a treatment may be measured for example, as reduction
of bacterial overgrowth. Efficacy may also be measured in terms of a
15 reduction of symptoms associated with the bowel disorder, a stabilization
of symptoms, or a cessation of symptoms associated with a bowel
disorder, for example, a reduction of nausea, bloating, diarrhea, and the
like.
In one aspect, methods of monitoring the progress of a subject being
20  treated with a compounds presented herein comprise determining the pre-
treatment level of bacterial overgrowth, administering a therapeutically
effective amount of a compound presented herein to the subject, and
determining the bacterial overgrowth after an initial period of treatment with
a compounds presented herein, wherein the modulation of the bacterial
25 overgrowth indicates efficacy of an anti-bacterial treatment.
Another aspect of the present invention are the pharmaceutical

preparations, comprising, for example, an effective amount of a rifamycin
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derivative alone or in association with other pharmaceutical active

ingredients in a pharmaceutically acceptable carrier. In a further

embodiment, the effective amount is effective to treat a bacterial infection,

e.g., small intestinal bacterial overgrowth, Crohn’s disease, hepatic
5 encephalopathy, antibiotic associated colitis, and/or diverticular disease.

For examples of the use to treat Travelers’ diarrhea, see Infante RM,
Ericsson CD, Zhi-Dong J, Ke S, Steffen R, Riopel L, Sack DA, DuPont, HL.
Enteroaggregative Escherichia coli Diarrhea in Travelers: Response to
Rifaximin Therapy. Clinical Gastroenterology and Hepatology. 2004;2:135-

10 138; and Steffen R, M.D., Sack DA, M.D., Riopel L, Ph.D., Zhi-Dong J,
Ph.D., Sturchler M, M.D., Ericsson CD, M.D., Lowe B, M.Phil., Waiyaki P,
Ph.D., White M, Ph.D., DuPont HL, M.D. Therapy of Travelers’ Diarrhea
With Rifaximin on Various Continents. The American Journal of
Gastroenterology. May 2003, Volume 98, Number 5, all of which are

15 incorporated herein by reference in their entirety.

The pharmaceutical compositions may contain one or more
compounds of Formulas | or Il or may contain a mixture of more than one
of the compounds represented by the same formula, or a mixture of
compounds of Formula | with compounds of Formula Il, or in a mixture with

20  other pharmaceutically active ingredients.. Mixtures may be selected, for
example on the basis of desired amounts of systemic adsorption,
dissolution profile, desired location in the digestive tract to be treated, and
the like. The pharmaceutical compositions may further comprise carrier,
for example, one or more of a diluting agent, binding agent, lubricating

25 agent, disintegrating agent, colouring agent, flavouring agent or
sweetening agent. Compositions may be formulated for selected coated

and uncoated tablets, hard and soft gelatine capsules, sugar-coated pills,
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lozenges, wafer sheets, pellets and powders in sealed packet. For
example, compositions may be formulated for topical use, for example,
ointments, pomades, creams, gels and lotions.

The rifamycin derivatives are administered to the subject using a
pharmaceutically-acceptable formulation, e.g., a pharmaceutically-
acceptable formulation that provides sustained delivery to a subject for at
least 12 hours, 24 hours, 36 hours, 48 hours, one week, two weeks, three
weeks, or four weeks after the pharmaceutically-acceptable formulation is
administered to the subject.

These pharmaceutical compositions are suitable for topical or oral
administration to a subject. In other embodiments, as described in detail
below, the pharmaceutical compositions presented herein may be
specially formulated for administration in solid or liquid form, including
those adapted for the following: (1) oral administration, for example,
drenches (agueous or non-aqueous solutions or suspensions), tablets,
boluses, powders, granules, pastes; (2) parenteral administration, for
example, by subcutaneous, intramuscular or intravenous injection as, for
example, a sterile solution or suspension; (3) topical application, for
example, as a cream, ointment or spray applied to the skin; (4)
intravaginally or intrarectally, for example, as a pessary, cream or foam; or
(5) aerosol, for example, as an aqueous aerosol, liposomal preparation or
solid particles containing the compound.

The phrase “pharmaceutically acceptable” refers to those
compounds presented herein, compositions containing such compounds,
and/or dosage forms which are, within the scope of sound medical
judgment, suitable for use in contact with the tissues of human beings and

animals without excessive toxicity, irritation, allergic response, or other
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problem or complication, commensurate with a reasonable benefit/risk
ratio.

The phrase “pharmacedutically-acceptable carrier” includes a
pharmaceutically-acceptable material, composition or vehicle, such as a
liquid or solid filler, diluents, excipients, solvents or encapsulating material,
involved in carrying or transporting the subject chemical from one organ, or
portion of the body, to another organ, or portion of the body. Each carrier is
preferably “acceptable” in the sense of being compatible with the other
ingredients of the formulation and not injurious to the patient. Some
examples of materials which can serve as pharmaceutically-acceptable
carriers include: (1) sugars, such as lactose, glucose and sucrose; (2)
starches, such as corn starch and potato starch; (3) cellulose, and its
derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose and
cellulose acetate; (4) powdered tragacanth; (5) malt; (6) gelatine; (7) talc;
(8) excipients, such as cocoa butter and suppository waxes; (9) oils, such
as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil
and soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such
as glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as
ethyl oleate and ethyl laurate; (13) agar; (14) buffering agents, such as
magnesium hydroxide and aluminium hydroxide; (15) alginic acid; (16)
pyrogen-free water; (17) isotonic saline; (18) Ringer's solution; (19) ethyl
alcohol; (20) phosphate buffer solutions; and (21) other non-toxic
compatible substances employed in pharmaceutical formulations.

Wetting agents, emulsifiers and lubricants, such as sodium lauryl
sulphate and magnesium stearate, as well as colouring agents, release
agents, coating agents, sweetening, flavouring and perfuming agents,

preservatives and antioxidants can also be present in the compositions.
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Examples of pharmaceutically-acceptable antioxidants include: (1)
water soluble antioxidants, such as ascorbic acid, cysteine hydrochloride,
sodium bisulfate, sodium metabisulphite, sodium sulphite and the like; (2)
oil-soluble antioxidants, such as ascorbyl palmitate, butylated

5 hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin, propyl
gallate, alpha-tocopherol, and the like; and (3) metal chelating agents,
such as citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the like.

Compositions containing a rifamycin derivatives include those

10  suitable for oral, nasal, topical (including buccal and sublingual), rectal,
vaginal, aerosol and/or parenteral administration. The compositions may
conveniently be presented in unit dosage form and may be prepared by
any methods well known in the art of pharmacy. The amount of active
ingredient which can be combined with a carrier material to produce a

15 single dosage form will vary depending upon the host being treated, the
particular mode of administration. The amount of active ingredient which
can be combined with a carrier material to produce a single dosage form
will generally be that amount of the compound which produces a
therapeutic effect. Generally, out of one hundred %, this amount will range

20  from about 1 % to about ninety-nine % of active ingredient, preferably from
about 5 % to about 70 %, most preferably from about 40 % to about 70 %.

Methods of preparing these compositions may include the step of
bringing into association a rifamycin derivatives alone or in a mixture with
other active ingredients with the carrier and, optionally, one or more

25 accessory ingredients. In general, the formulations are prepared by
uniformly and intimately bringing into association a rifamycin derivatives

alone or in a mixture with other active ingredients with liquid carriers, or
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finely divided solid carriers, or both, and then, if necessary, shaping the
product.

Compositions presented herein suitable for oral administration may
be in the form of capsules, cachets, pills, tablets, lozenges (using a
flavoured basis, usually sucrose and acacia or tragacanth), powders,
granules, or as a solution or a suspension in an aqueous Or Nnon-aqueous
liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an elixir or
syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as mouth washes and the like, each containing
a predetermined amount of a rifamycin derivatives of Formula | alone or in
a mixture with other active ingredients. A compound may also be
administered as a bolus, electuary or paste.

The rifamycin derivative can be advantageously used in the
production of medicinal preparations having antibiotic activity for both oral
and topical use. The medicinal preparations for oral use may contain,
together with the usual excipients, for example diluting agents such as
mannitol, lactose and sorbitol; binding agents such as starches, gelatines,
sugars, cellulose derivatives, natural gums and polyvinylpyrrolidone;
lubricating agents such as talc, stearates, hydrogenated vegetable oils,
polyethylenglycol and colloidal silicon dioxide; disintegrating agents such
as starches, celluloses, alginates, gums and reticulated polymers;
colouring, flavouring and sweetening agents.

The compounds presented herein include solid preparations
administrable by the oral route, for instance coated and uncoated tablets,
of soft and hard gelatine capsules, sugar-coated pills, lozenges, wafer

sheets, pellets and powders in sealed packets or other containers.

-43-



E.coli 64 6-85 E.coli 64 6-95 E.coli 64 20-19 E.coli 64 20-42 E.coli 64
20-133 E.coli 64 20-135 E.coli 64 20-158 E.coli 64 165 E.coli 64 169 E.coli
64 170 E.wol201061224867 E. coli 64 192 PCT/IB2010/051183

-24-

The medicinal preparations for topical use may contain rifamycin
derivatives of Formula | alone or in a mixture of them or in association
with compounds of Formula Il or in a mixture with other active ingredients,
together with usual excipients, such as white petrolatum, white wax,

5 lanoline and derivatives thereof, stearich alcohol, propylene glycol, sodium
lauryl sulfate, ethers of fatty polyoxyethylene alcohols, esters of fatty
polyoxyethylene acids, sorbitan monostearate, glyceryl monostearate,
propylene glycol monostearate, polyethylene glycols, methylcellulose,
hydroxymethyl propylcellulose, sodium carboxymethylcellulose, colloidal

10 aluminum and magnesium silicate, sodium alginate.

The compounds presented herein may be prepared in various
formulations, for example, topical preparations, for instance ointments,
pomades, creams, gels and lotions.

In solid dosage forms presented herein for oral administration

15 (capsules, tablets, pills, dragees, powders, granules and the like), the
active ingredient is mixed with one or more pharmaceutically-acceptable
carriers, such as sodium citrate or dicalcium phosphate, and/or any of the
following: (1) fillers or extenders, such as starches, lactose, sucrose,
glucose, mannitol, and/or silicic acid; (2) binders, such as, for example,

20 carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose
and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents,
such as agar-agar, calcium carbonate, potato or tapioca starch, alginic
acid, certain silicates, and sodium carbonate; (5) solution retarding agents,
such as paraffin; (6) absorption accelerators, such as quaternary

25 ammonium compounds; (7) wetting agents, such as, for example, acetyl
alcohol and glycerol monostearate; (8) absorbents, such as kaolin and

bentonite clay; (9) lubricants, such as talc, calcium stearate, magnesium
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stearate, solid polyethylene glycols, sodium lauryl sulphate, and mixtures
thereof; and (10) colouring agents. In the case of capsules, tablets and
pills, the pharmaceutical compositions may also comprise buffering
agents. Solid compositions of a similar type may also be employed as

5 fillers in soft and hard-filled gelatin capsules using such excipients as
lactose or milk sugars, as well as high molecular weight polyethylene
glycols and the like.

A tablet may be made by compression or moulding, optionally with
one or more accessory ingredients. Compressed tablets may be prepared

10 using binder (for example, gelatin or hydroxypropylmethyl cellulose),
lubricant, inert diluent, preservative, disintegrant (for example, sodium
starch glycolate or cross-linked sodium carboxymethyl cellulose), surface-
active or dispersing agent. Moulded tablets may be made by moulding in a
suitable machine a mixture of the powdered active ingredient moistened

15 with aninert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical
compositions of compounds presented herein, such as dragees, capsules,
pills and granules, may optionally be scored or prepared with coatings and
shells, such as enteric coatings and other coatings well known in the

20 pharmaceutical-formulating art. They may also be formulated so as to
provide slow or controlled release of the active ingredient therein using, for
example, hydroxypropylmethyl cellulose in varying proportions to provide
the desired release profile, other polymer matrices, liposomes and/or
microspheres. They may be sterilized by, for example, filtration through a

25 bacteria-retaining filter, or by incorporating sterilizing agents in the form of
sterile solid compositions which can be dissolved in sterile water, or some

other sterile injectable medium immediately before use. These
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compositions may also optionally contain opacifying agents and may be of
a composition that they release the active ingredient(s) only, or
preferentially, in a certain portion of the gastrointestinal tract, optionally, in
a delayed manner. Examples of embedding compositions which can be
used include polymeric substances and waxes. The active ingredient can
also be in micro-encapsulated form, if appropriate, with one or more of the
above-described excipients.

Liquid dosage forms for oral administration of the rifamycin
derivatives of Formula | alone or in a mixture of them or in association
with compounds of Formula Il or in a mixture with other active ingredients
include  pharmaceutically-acceptable  emulsions, microemulsions,
solutions, suspensions, syrups and elixirs. In addition to the active
ingredient, the liquid dosage forms may contain inert diluents commonly
used in the art, such as, for example, water or other solvents, solubilising
agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene
glycol, 1,3-butylene glycol, oils (in particular, cottonseed, groundnut, corn,
germ, olive, castor and sesame oils), glycerol, tetrahydrofuryl alcohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof.

In addition to inert diluents, the oral compositions can include
adjuvants such as wetting agents, emulsifying and suspending agents,
sweetening, flavouring, colouring, perfuming and preservative agents.

Suspensions, in addition to the active rifamycin derivates of
Formula | alone or in a mixture of them or in association with compounds
of Formula Il or in a mixture with other active ingredients may contain
suspending agents as, for example, ethoxylated isostearyl alcohols,

polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,

64
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aluminum metahydroxide, bentonite, agar-agar and tragacanth, and
mixtures thereof.

Pharmaceutical compositions presented herein for rectal or vaginal
administration may be presented as a suppository, which may be prepared
by mixing one or more rifamycin derivates alone or in a mixture of them or
in association with compounds of Formula Il or in a mixture with other
active ingredients with one or more suitable non-irritating excipients or
carriers comprising, for example, cocoa butter, polyethylene glycol, a
suppository wax or a salicylate, and which is solid at room temperature,
but liquid at body temperature and, therefore, will melt in the rectum or
vaginal cavity and release the active agent.

Compositions presented herein which are suitable for vaginal
administration also include pessaries, tampons, creams, gels, pastes,
foams or spray formulations containing such carriers as are known in the
art to be appropriate.

Dosage forms for the topical or transdermal administration of a
rifamycin derivatives include powders, sprays, ointments, pastes, creams,
lotions, gels, solutions, patches and inhalants. The active rifamycin
derivatives may be mixed under sterile conditions with a pharmaceutically-
acceptable carrier, and with any preservatives, buffers, or propellants
which may be required.

The ointments, pastes, creams and gels may contain, in addition to
rifamycin derivates presented herein, excipients, such as animal and
vegetable fats, oils, waxes, paraffin, starch, tragacanth, cellulose
derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc and

zinc oxide, or mixtures thereof.

64
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Powders and sprays can contain, in addition to a rifamycin
derivatives alone or in a mixture of them or in association with compounds
of Formula Il or in a mixture with other active ingredients, excipients such
as lactose, talc, silicic acid, aluminium hydroxide, calcium silicates and
polyamide powder, or mixtures of these substances. Sprays can
additionally contain customary propellants, such as chlorofluoro-
hydrocarbons and volatile un-substituted hydrocarbons, such as butane
and propane.

The rifamycin derivatives alone or in a mixture of them or in
association with compounds of Formula Il or in a mixture with other active
ingredients can be alternatively administered by aerosol. This is
accomplished by preparing an aqueous aerosol, liposomal preparation or
solid particles containing the compound. A non-aqueous (e.g.,
fluorocarbon propellant) suspension could be used. Sonic nebulizers are
preferred because they minimize exposing the agent to shear, which can
result in degradation of the compound.

Ordinarily, an aqueous aerosol is made by formulating an aqueous
solution or suspension of the agent together with conventional
pharmaceutically-acceptable carriers and stabilizers. The carriers and
stabilizers vary with the requirements of the particular compound, but
typically include non-ionic surfactants (Tweens, Pluronics, or polyethylene
glycol), innocuous proteins like serum albumin, sorbitan esters, oleic acid,
lecithin, amino acids such as glycine, buffers, salts, sugars or sugar
alcohols. Aerosols generally are prepared from isotonic solutions.

Transdermal patches have the added advantage of providing
controlled delivery of a rifamycin derivatives alone or in a mixture of them

or in association with compounds of Formula Il or in a mixture with other
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active ingredients to the body. Such dosage forms can be made by
dissolving or dispersing the agent in the proper medium. Absorption
enhancers can also be used to increase the flux of the active ingredient
across the skin. The rate of such flux can be controlled by either providing
a rate controlling membrane or dispersing the active ingredient in a
polymer matrix or gel.

Ophthalmic formulations, eye ointments, powders, solutions and the
like, are also contemplated as being within the scope presented herein.

Pharmaceutical compositions presented herein suitable for
parenteral administration comprise one or more rifamycin derivatives
alone or in a mixture of them or in association with compounds of Formula
Il or in a mixture with other active ingredients in combination with one or
more pharmaceutically-acceptable sterile isotonic aqueous or no aqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which
may be reconstituted into sterile injectable solutions or dispersions just
prior to use, which may contain antioxidants, buffers, bacteriostats, solutes
which render the formulation isotonic with the blood of the intended
recipient or suspending or thickening agents.

Examples of suitable aqueous and non-aqueous carriers which may
be employed in the pharmaceutical compositions presented herein include
water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene
glycol, and the like), and suitable mixtures thereof, vegetable oils, such as
olive oil, and injectable organic esters, such as ethyl oleate. Proper fluidity
can be maintained, for example, by the use of coating materials, such as
lecithin, by the maintenance of the required particle size in the case of

dispersions, and by the use of surfactants.
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These compositions may also contain adjuvants such as
preservatives, wetting agents, emulsifying agents and dispersing agents.
Prevention of the action of microorganisms may be ensured by the
inclusion of various antibacterial and antifungal agents, for example,

5 paraben, chlorobutanol, phenol sorbic acid, and the like. It may also be
desirable to include isotonic agents, such as sugars, sodium chloride, and
the like into the compositions. In addition, prolonged absorption of the
injectable pharmaceutical form may be brought about by the inclusion of
agents which delay absorption such as aluminum monostearate and

10 gelatin.

In some cases, to prolong the effect of a drug, it is desirable to slow
the absorption of the drug from subcutaneous or intramuscular injection.
Injectable depot forms are made by forming microencapsule matrices of
rifamycin derivatives alone or in a mixture of them or in association with

15 compounds of Formula Il or in a mixture with other active ingredients in
biodegradable polymers such as polylactide-polyglycolide. Depending on
the ratio of drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides).

20  Depot injectable formulations are also prepared by entrapping the drug in
liposomes or microemulsions which are compatible with body tissue.

When the rifamycin derivatives of Formula | alone or in a mixture of
them or in association with compounds of Formula Il or in a mixture with
other active ingredients are administered as pharmaceuticals to humans

25 and animals, they can be given per se or as a pharmaceutical composition

containing, for example, 0.1 to 99.5% (more preferably, 0.5 to 90%) of
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active ingredient in combination with a pharmaceutically-acceptable
carrier.

Regardless of the route of administration selected, the rifamycin
derivatives of Formula | alone or | a mixture of them or in association with

5 compounds of Formula Il or in a mixture with other active ingredients,
which may be used in a suitable hydrated form, and/or the pharmaceutical
compositions presented herein, are formulated into pharmaceutically-
acceptable dosage forms by conventional methods known to those of skill
in the art.

10 Actual dosage levels and time course of administration of the active
ingredients in the pharmaceutical compositions presented herein may be
varied so as to obtain an amount of the active ingredient which is effective
to achieve the desired therapeutic response for a particular patient,
composition, and mode of administration, without being toxic to the patient.

15 An exemplary dose range is from 1 to 3000 mg per day.

A preferred dose of the rifamycin derivatives of Formula |
presented herein is the maximum that a patient can tolerate without
developing serious side effects. In one embodiment, the rifamycin
derivatives presented herein are administered at a concentration of about

20 1 mg to about 200 mg per kilogram of body weight, about 10 — about 100
mg/kg or about 40 mg — about 80 mg/kg of body weight. Ranges
intermediate to the above-recited values are also within the scope of the
invention.

In combination therapy treatment, both the compounds presented

25 herein and the other drug agent(s) are administered to mammals (e.g.,
humans, male or female) by conventional methods. The agents may be

administered in a single dosage form or in separate dosage forms.
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Effective amounts of the other therapeutic agents are well known to those
skilled in the art. However, it is well within the skilled artisan’s purview to
determine the other therapeutic agent’s optimal effective-amount range. In
one embodiment presented herein in which another therapeutic agent is
5 administered to an animal, the effective amount of the compound
presented herein is less than its effective amount in case the other
therapeutic agent is not administered. In another embodiment, the
effective amount of the conventional agent is less than its effective amount
in case the presented herein are not administered. In this way, undesired
10  side effects associated with high doses of either agent may be minimized.
Other potential advantages (including without limitation improved dosing
regimens and/or reduced drug cost) will be apparent to those skilled in the

art.
In various embodiments, the therapies (e.g., prophylactic or
15 therapeutic agents) are administered less than 5 minutes apart, less than
30 minutes apart, 1 hour apart, at about 1 hour apart, at about 1 to about 2
hours apart, at about 2 hours to about 3 hours apart, at about 3 hours to
about 4 hours apart, at about 4 hours to about 5 hours apart, at about 5
hours to about 6 hours apart, at about 6 hours to about 7 hours apart, at
20 about 7 hours to about 8 hours apart, at about 8 hours to about 9 hours
apart, at about 9 hours to about 10 hours apart, at about 10 hours to about
11 hours apart, at about 11 hours to about 12 hours apart, at about 12
hours to 18 hours apart, 18 hours to 24 hours apart, 24 hours to 36 hours
apart, 36 hours to 48 hours apart, 48 hours to 52 hours apart, 52 hours to
25 60 hours apart, 60 hours to 72 hours apart, 72 hours to 84 hours apart, 84

hours to 96 hours apart, or 96 hours to 120 hours part. In preferred
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embodiments, two or more therapies are administered within the same
patient’s visit.
In certain embodiments, one or more compounds presented herein
and one or more other therapies (e.g., prophylactic or therapeutic agents)
5 are cyclically administered. Cycling therapy involves the administration of a
first therapy (e.g., a first prophylactic or therapeutic agent) for a period of
time, followed by the administration of a second therapy (e.g., a second
prophylactic or therapeutic agent) for a period of time, optionally, followed
by the administration of a third therapy (e.g., prophylactic or therapeutic
10 agent) for a period of time and so forth, and repeating this sequential
administration, ie., the cycle in order to reduce the development of
resistance to one of the therapies, to avoid or reduce the side effects of
one of the therapies, and/or to improve the efficacy of the therapies.
In certain embodiments, the administration of the same compounds
15 presented herein may be repeated and the administrations may be
separated by at least 1 day, 2 days, 3 days, 5 days, 10 days, 15 days, 30
days, 45 days, 2 months, 75 days, 3 months, or at least 6 months. In other
embodiments, the administration of the same therapy (e.g., prophylactic or
therapeutic agent) other than a rifamycin derivatives may be repeated and
20 the administration may be separated by at least at least 1 day, 2 days, 3
days, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3
months, or at least 6 months.
Certain indications may require longer treatment times. For example,
travelers’ diarrhea treatment may only last from between about 12 hours to
25 about 72 hours, while a treatment for Crohn’s disease may be from

between about 1 day to about 3 months.
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Kits are also provided herein, for example, kits for treating a bowel
disorder in a subject. The kits may contain, for example, one or more of
rifamycin derivatives alone or in a mixture of them or in association with
compounds of Formula Il or in a mixture with other active ingredients and

5 instructions for use. The instructions for use may contain prescribing
information, dosage information, storage information, and the like.

Packaged compositions are also provided, and may comprise a
therapeutically effective amount of one or more of a rifamycin derivatives
alone or in association with compounds of Formula Il or in a mixture with

10 other active ingredients and a pharmaceutically acceptable carrier or
diluent, wherein the composition is formulated for treating a subject
suffering from or susceptible to a bowel disorder, and packaged with
instructions to treat a subject suffering from or susceptible to a bowel
disorder.

15 Example 1

Synthesis of 12°Z,14’E.24’E)-5’,17’,19’-trihydroxy-12’-(hydroxy-
methyl)-23’-methoxy-2°,4’,16°,18’,20°.22’-hexamethyl- 1°. 4, 6 11’ tetra-

oxo0-1’.2’-dihydro-6’H-spiro[1.3—dioxolane-2.9’ - [2.7] epoxypentadeca

[1.11.13]trienoimino) naphto[2,1-blJfuran]-21’-yl acetate

20 This example provides one method for making the compound of
Formula Il where R is acetyl, Ry is hydrogen, R; is para-methyl and R; is
hydroxymethyl.

A culture of Nocardia mediterranea (ATCC 31064) was propagated
for 6-8 days on Benett's agar and incubated at 28°C. Two 500 ml

25 Erlenmeyer flasks were inoculated, under sterile conditions, with the

culture obtained from the agar slant. The flasks contained 100 ml of

vegetative medium composition as described in Table 1.



128 76 S.liquefaciens 128 77 S.liquefaciens 128 78 S.|iquefaciens 128 99
S. marcescens 128 30-12 S. narcescens 128 30-76 S. marcescens 128 20-23

S. mar cescwoW2@28360- 70 S. mar cescens 128 112 S. nar cescen®CIaB2010/48483Nunber
Strain MC (ng/L) ATCC 25922 E. coli 32_35_

Table 1
Component Quantity
Beef extract 5¢
Yeast extract 5¢
Peptone 59
Casein hydrolyzed 39
Glucose 20 g
NaCl 1.5¢
H,O 1 liter

The pH was adjusted to 7.3 with 1M NaOH. The flasks so inoculated

were placed on an alternative shaker at 28°C for 72 hours. The content of

5 the two Erlenmeyer flasks was used as inoculum by pouring it in a 10-liter

pre-fermenter, containing 4 liters of the above mentioned vegetative

medium. The incubation was carried out at 28°C with an agitation of 300

r.p.m. and 1 v/v/m aeration. After 48 hours of growth a volume of 7-10 % of
packed cell was obtained.

10 In the next stage the cells were used as an inoculum in a 10 liter

glass fermenter containing 4 liters of medium composition as described

below and in Table 2:

Table 2
Component Quantity
Peanut flour 259
Soybean flour 59
(NH4),S0, 959
MgSQO,7H,O 0.85¢g
Glucose 95¢
Glycerol 40 ¢




20-89 A. baunmnni i
64 99 A. baunmnni i

32 96 A. baumannii
64 20-64 A lwoffi

32 51 A baumannii
4 20-160 A lwoffi

32 30-49 A. baumannii
128 20-49 A xyl oxy

128 50 A w9l2omy123438 7 P. aerugi nosa 32 8 P. aerugi nosa 32PeTRBza0/0Fi1s80Ssa 64
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Component Quantity
KH.PO, 19
Propylene glycol 5¢
CaCO; 8.5¢

Na diethylbarbiturate 1.74
CuS0O,45H,0 2.8 mg
FeSO,7H,0 8.5 mg
ZnS0,4¢7H,0 42.5 mg
MnSQO,¢7H-0 3.4 mg
CaCl,*7H20 1.7 mg
(NH,)sM070244H,0 0.85 mg
H.O to 1 litre

The pH was adjusted to 7.8 with NaOH and sterilized for 60 minutes

10

15

at 120°C. After sterilization the pH was 6.4. An amount of the prefermenter
content equal to 5% of the fermenter content was used as an inoculum.
The fermentation was carried out at 28°C with a 750 r.p.m. agitation and
aerating at a rate of 1/v/v/m. Silicone A was used as antifoam. The culture
broth turned to a characteristic red-brown color during the fermentation.
After about 200 hours of growth a volume of packed cells was obtained.
The pH of the broth was 7.5, and the broth was then harvested to remove
the cells.

The mycelium was removed by filtration and discarded. The filtrate
was adjusted to pH 2.0 with 10%(v/v) hydrochloric acid and extracted three
times with an equal volume of ethylacetate. The combined extracts were
concentrated to dryness under vacuum at 35°C and the residue was
dissolved in 0.005 M sodium phosphate buffer pH 7.5. Sodium nitrite was

added to give a final concentration of 0.2% (w/v). After stirring for 30 min.



10 P. aeruginosa 16 11 P.aerugi nosa 64 12 P.aerugi nosa 64 13 P.aerugi nosa 32
30-94 S.nmaltophilia 64 64 S.maltophilia 64 99 S . nmaltophilia 64 30-105

S. mal t ophwbDI2a101234366 S. mal tophilia 128 79.1 S. nmal t ophi | PAETARY 120511880
S.maltophilia 64 20-58 S.maltophilia 1_238]_

at room temperature the buffer solution was extracted three times with an
equal volume of ethyl acetate. The combined organic extracts were
concentrated to dryness under vacuum at 35°C. The extract was purified
using silica gel column chromatography in isocratic condition of elution
5 with a mixture of solvents dichloro methane/ methanol in the ratio 40/1
(v/v), liner velocity of 2.65 cm/min, with a loading capacity of 1 gram of
mixture to separate in 13 milliliters of stationary phase.
The obtained compound was analyzed in HPLC, using a Hypersil
ODS column having dimensions of 250 mm of length and 4.4 mm of
10  diameter, eluted in isocratic condition with acetonitrile/0.025 M Sodium
Phosphate bi-acid pH 7.0 buffer, in the ratio 1/1 (v/v) with a flow rate of 1
ml /min. The chromatographic fraction with a purity higher than 90% were
collected and the solvent concentrated to dryness under vacuum. The
chromatographic profile of compound of Formula Il wherein R is acetyl, R;
15 is hydrogen, R, is p-methyl and Rj; is hydroxymethyl, characterized by a
Retention Time (RT) of 7.45 min. is in Figure 1. The compound was
identified by 'H NMR and the spectrum is shown in Figure 2.
Example 2
Synthesis of (16Z,18E.28E)-25—(acetyloxy)-5,21,23-trihydroxy-
20 16-(hydroxymethyl)-27-methoxy-2.4,11,20,22.24.26- heptamethyl-1,15-

dioxo-1,13-dihydro-2H-2,7-(epoxypentadecal1,11,13] trienoimino) furo

[2”.3”:7°,8’] naphto [1°,2°:4,5] imidazo [1,2-a] pyridine-8-ium-6-olate.

This compound is the compound of Formula |, where R is acetyl, R,

is hydrogen, R, is p-methyl and R; is hydroxymethyl.
25 A solution of 200 mg of (12'Z,14'E,24'E)-5’,17’,19-trihydroxy-12’-
(hydroxymethyl)- 23’- methoxy- 2', 4, 16’, 18°,20’,22'-hesamethyl-1',4,6'11’
tetraoxo- 1',2’- dihydro- 6'H- spiro [1,3 — dioxolane- 2,9'- [2,7] epoxy-



78 S.maltophilia 128 115 S.maltophilia 128 -49- Nunmber Strain MC

(nmg/ L) ATCC 27853 P.aeruginosa 32 Table 4 No. Strain MI.C. (ng/m) 387.2
S. aur eus Wormor@2486aur eus 0.25 79 S. aureus 0.25 387.1 SrawmnB2bo/05128 20- 13
S. aur eus _38-

pentadeca [1,11,13] trienoimino) naphto [2,1-b] furan] -21’ -yl acetate,
obtained as described in Example 1, was dissolved in 0.6 ml distilled water
and 0.5 ml ethanol were added under stirring at room temperature with 82
mg of 2-amino-4-methyl-pyridine. The reaction mixture was kept at 47°C

5 for about five hours until complete disappearance of the reagent of
Formula Il by HPLC analysis in the same reported in Example 1. The
solution was brought to ambient temperature and 5 mg of ascorbic acid
were added. The solution was acidified to pH 2.0 with concentrated HCL
and than the solution was extracted with two aliquots of about 1.0 ml of

10 ethylene acetate. The pooled organic phases were dried over sodium
sulfate, filtered and evaporated by dryness.

The obtained compound analyzed in HPLC under the same
conditions of Example 1, is characterized by a RT of 6.2 min., with a purity
corresponding to 95% and the chromatogram is in Figure 3. The obtained

15 compound was identified in FT-IR, 'H-NMR, "*C-NMR spectroscopy and
the molecular weight determined with EIMS spectroscopy.

I.R Spectrum- characteristic absorption bands were observed at the
following frequencies (in cm™), obtained with a NaCl film: 3400, 2972,
2929.6, 1717.7, 1654.3, 1690.0, 1543.6, 1508.5, 14/5.7, 1454.5, 1373.8,

20 1322.9, 1233.4, 1157.3, 1106.4, 1059.7, 1021.5, 974.8, 949.3, 877.2,
800.8, 732.8. The spectrum is shown in Figure 4 and the data are in
agreement with the proposed structures.

'H-N.M.R. Spectrum-. Characteristic resonance peaks were
observed at the following * (expressed as p.p.m.): 0.34(d,3H), 0.76(d,3H),

25 0.97(d,3H), 1.27, (m,1H) 1.44(m,1H), 1.63(m,1H),1.89(s,3H), 1.99(s,3H),
2.09(s,3H), 2.32(m,1H), 2.59(s,3H), 2.91(m,1H), 3.02(s,3H), 3.37(d,1H),
3.73(m,2H), 3.95(m,2H), 4.50(d,1H), 4.63(d,1H), 4.95(d,1H), 5.01(d,1H),



0.25 20-5 S.aureus 0.12 90 S. aureus 0.25 91 S aureus 0.25 96 S.aureus 0.25
386 S. aureus 0.25 388 S. aureus 0.25 20-12 S. aureus 0.25 20-17 S. aureus 0. 25
80 S. aur ewe 20105129836S. aureus 0.5 95 S aureus 0.5 101 S. arcC&0B2010/051183

-30-

6.06(d,1H), 6.18(d,1H), 6.49(d,1H), 6.92(d,1H), 7.05(d,1H), 7.39(s,1H),
8.53(d,1H), 9.13(s,1H), 14.73(s,1H), 16.89(s, 1H), where s= singlet, d=
doublet, m= multiplet. The spectrum is shown in Figure 5 and the data are
in agreement with the proposed structure.

5 BC-N.M.R. Spectrum-. Characteristic resonance peaks were
observed at the following « (expressed as p.p.m.): 7.14, 7.47, 8.75, 10.90,
17.25, 20.79, 22.33, 32.81,36.87,38.14, 38.35, 57.24, 65.13, 72.35, 74.31,
7716, 77.62, 97.51, 103.98, 104.53, 108.43,109.58, 111.77, 114.29,
114.29, 114.37, 117.74, 119.09, 122.77, 125.39, 129,26, 139,09, 139.28,

10 141.15, 14454, 147.93, 153.59, 169.05, 172.08, 172.14, 181.82, 189.19.
The spectrum is shown in Figure 6 and the data are in agreement with the
proposed structure.

EIMS: The molecular weight was determinate with tuning parameter
ESI+ and ESI-, with a capillary 3.00KV, a cone of 25V and an extractor of

15 3KV. The spectrum is in Figure 7 and the obtained compound had a

molecular weight corresponding to 801.
Example 3

Minimum concentration of the active substance capable of

inhibiting the growth in vitro of the pathogenic bacterium (MIC)

20 The minimum concentration of the active substance capable of
inhibiting the growth in vitro of the pathogenic bacterium (MIC) was
determined with the micro dilution method as described in National
Committee for Clinical Laboratory Standards NCCLS, 2003 and E. coli
(ATCC 25922), P. aeruginosa (ATCC 27853), S. aureus (ATCC 29213), E.

25 faecalis (ATCC 29212) were inserted as a control standard.

Table 3 reports the results of the minimum concentration of inhibition

the growth in vitro on different strains of gram —negative bacteria.



0.5 111 S. aureus 0.5 414 S.aureus 0.5 20-9 S. aureus 0.5 20-28 S. aureus 0.5
8l S.aureus 1 83 S.aureus 1 -50- No. Strain MI.C. (ng/m) 94 S aureus 1
394 S aurwo00m/120436S. aureus 1 113 S. aur eus PCT/IB2010/051183

-40-

Table 4 reports the results of the minimum concentration of inhibition
the growth in vitro on different strains of Staphylococcus spp and

Enterococus spp.

Table 3
Number Strain MIC (mg/L)
92 C.freundi 128
94 C.freundi 128
99 C.freundi 128
106 C.freundi 128
109 C.freundi 128
89 C.freundi 128
93 C.freundi 128
95 C.freundi 128
96 C.freundi 128
100 C.freundi 128
101 C.freundi 128
30-106 E.aerogenes 128
107 E.aerogenes 128
109 E.aerogenes 128
110 E.aerogenes 128
112 E.aerogenes 128
6-74 E.cloacae 128
6-86 E.cloacae 128
30-111 E.cloacae 128
30-118 E.cloacae 128
30-150 E.cloacae 128
30-123 E.cloacae 128
30-125 E.cloacae 128




1 411 S. aureus 1 20-10 S.aureus 1 20-43 S. aureus 1 20-44 S aureus 1 97
S.aureus 0.25 98 S. aureus 0.25 30-18 S. aureus 0.25 30-83.2 S.aureus 0.25 92
S. aur eus WORBA2S3aur eus 0.5 100 S. aureus 0.5 102 S. aur @a3/1B2010/051183
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Number Strain MIC (mg/L)
88 E.cloacae 128
89 E.cloacae 128
93.1 E.cloacae 128
102 E.cloacae 128
103 E.cloacae 128
166 E.cloacae 128
168 E.cloacae 128
214 E.cloacae 128
30-97 E.cloacae 128
30-85 E.cloacae 128
92 E.cloacae 128
225.2 E.cloacae 128
6-84 E.cloacae 128
355 E.coli 16
001 E.coli 32
004 E.coli 32
359 E.coli 32
361.2 E.coli 32
6-82 E.coli 64
30-138 E.coli 64
005 E.coli 16
006 E.coli 16
015 E.coli 16
019 E.coli 16
144 E.coli 16
152 E.coli 16
20-120 E.coli 16
155 E.coli 16




0.5 103 S. aureus 0.5 106 S.aureus 0.5 111.3 S.aureus 0.5 118 S.aureus 0.5
224 S. aureus 0.5 377 S.aureus 0.5 395 S.aureus 0.5 406 S.aureus 0.5 20-6
S. aur eus WORADRLIMBE S. aureus 0.5 20-25 S. aureus 0.5 20- 20TSB200/031383

_42-
Number Strain MIC (mg/L)
320 E.coli 16
324 E.coli 16
326 E.coli 16
330 E.coli 16
332 E.coli 16
009 E.coli 32
012 E.coli 32
013 E.coli 32
036 E.coli 32
037 E.coli 32
055 E.coli 32
097 E.coli 32
101 E.coli 32
104 E.coli 32
112 E.coli 32
145 E.coli 32
6-73 E.coli 32
20-124 E.coli 32
159 E.coli 32
164 E.coli 32
312 E.coli 32
313 E.coli 32
314 E.coli 32
416 E.coli 32
455 E.coli 32
113 E.coli 64
120 E.coli 64
122 E.coli 64




0.5 -51- No. Strain MI.C. (mg/m) 20-34 S.aureus 0.5 20-37 S.aureus 0.5
20-45 S.aureus 0.5 396 S.aureus 1 20-109 S.aureus 1 20-31 S.aureus 1 217
S. aur eus WORBORLIE4 S. aureus 0.5 30-122 S. aureus 0.5 30PCOIBRAWNHUSS

43-
Number Strain MIC (mg/L)
123 E.coli 64
124 E.coli 64
154 E.coli 64
6-56 E.coli 64
6-58 E.coli 64
6-77 E.coli 64
6-85 E.coli 64
6-95 E.coli 64
20-19 E.coli 64
20-42 E.coli 64
20-133 E.coli 64
20-135 E.coli 64
20-158 E.coli 64
165 E.coli 64
169 E.coli 64
170 E.coli 64
177 E.coli 64
192 E.coli 64
369 E.coli 64
121 E.coli 128
125 E.coli 128
30-25 E.coli 128
30-143 E.coli 128
30-4 E.coli 128
30-65 E.coli 128
20-161 E.coli 128
20-180 E.coli 128
201 E.coli 128




0.5 116 S. aureus 1 117 S. aureus 1 119 S . aureus 1 120 S aureus 1 122
S.aureus 1 124 S.aureus 1 132 S.aureus 1 135 S. aureus 1 209 S. aureus 1 217

S. aur eus wo280)/132486r eus 1 30-5 S. aureus PCT/IB2010/051183
-44-

Number Strain MIC (mg/L)
223 E.coli 128
256 E.coli 128
421 E.coli 128
20-26 E.coli 32
20-27 E.coli 32
122 E.coli 32
288 E.coli 32
6-64 E.coli 64
6-80 E.coli 64
6-101 E.coli 64
6-107 E.coli 64
6-94 E.coli 64
6-62 E.coli 64
30-11.1 E.coli 64
30-149 E.coli 64
30-8 E.coli 64
20-22 E.coli 64
20-29 E.coli 64
20-38 E.coli 64
20-39 E.coli 64
20-40 E.coli 64
20-63 E.coli 64
20-102 E.coli 64
20-119 E.coli 64
20-127 E.coli 64
20-156 E.coli 64
123 E.coli 64
124 E.coli 64




1 30-6 S.aureus 1 20-33 S.aureus 1 30-100 S.aureus 1 30-101 S aureus 1
30-102 S.aureus 1 30-64 S.aureus 1 -52- No. Strain MI.C (nmg/m) 30-67
S. aur eus Wo28B/122a86r eus 1 400 S. aureus 1 402 S. aureus PCT/IB2010/051183

-45-
Number Strain MIC (mg/L)
137 E.coli 64
423 E.coli 64
428 E.coli 64
132 E.coli 128
6-98 E.coli 128
6-110 E.coli 128
30-69 E.coli 128
30-84 E.coli 128
30-117 E.coli 128
30-128 E.coli 128
30-151 E.coli 128
30-53 E.coli 128
30-26.1 E.coli 128
20-21 E.coli 128
20-24 E.coli 128
20-177 E.coli 128
20-184 E.coli 128
20-185 E.coli 128
431 E.coli 128
6-99 E.coli 64
6-90 E.coli 64
30-15 E.coli 128
30-110 E.coli 128
6 E.sacazakii 128
8 E.sacazakii 128
9 E.sacazakii 128
20-35 K.oxytoca 64
3.1 K.oxytoca 64




1 30-120 S.aureus 1 30-130 S.aureus 1 30-133 S. aureus 1 30-146 S.aureus 1
30-23 S.aureus 1 30-48 S.aureus 1 30-99 S.aureus 1 30-108 S.aureus 1 30-142
S. aur eus WO2iB/12286r eus >1 219 S. aureus >1 403. 2 S. aur e®sT/1B2010/051183

-46-
Number Strain MIC (mg/L)
55 K.oxytoca 64
7 K.oxytoca 64
14 K.oxytoca 64
6-78 K.oxytoca 128
3.2 K.oxytoca 128
65 K.oxytoca 128
20 K.oxytoca 128
30-87 K.oxytoca 128
6-66 K.pneumoniae 128
20-77 K.pneumoniae 128
20-126 K.pneumoniae 128
11 K.pneumoniae 128
12 K.pneumoniae 128
63 K.pneumoniae 128
118 K.pneumoniae 128
21 K.pneumoniae 128
28 K.pneumoniae 128
6-117 K.pneumoniae 128
30-124 K.pneumoniae 128
20-189 K.pneumoniae 128
13 K.pneumoniae 128
65 K.pneumoniae 128
46 K.pneumoniae 128
6-113 M.morganii 128
58 M.morganii 64
59 M.morganii 64
20-157 M.morganii 128
55 M.morganii 128




>1 30-119 S. aureus >1 398 S.aureus >1 229 S.aureus >1 230 S. aureus >1
30-105 S aureus >1 30-11.1 S aureus >1 30-139 S.aureus >1 30-156 S. aureus
>1 30-22 woaoreenz4dsl 30-24 S. aureus >1 30-27 S. aureus >PC30OBBM0/651a88 eus

47-
Number Strain MIC (mg/L)
56 M.morganii 128
57 M.morganii 128
30-43 P.mirabilis 64
30-80 P.mirabilis 128
30-20.2 P.mirabilis 64
32 P.mirabilis 64
33 P.mirabilis 64
82 P.mirabilis 64
83 P.mirabilis 64
30-41 P.mirabilis 128
41 P.mirabilis 128
42 P.mirabilis 128
6-57 P.mirabilis 128
34 P.mirabilis 128
35 P.mirabilis 128
36 P.mirabilis 128
37 P.mirabilis 128
38 P.mirabilis 128
56 P.mirabilis 128
76 S.liquefaciens 128
77 S.liquefaciens 128
78 S.liquefaciens 128
99 S.marcescens 128
30-12 S.marcescens 128
30-76 S.marcescens 128
20-23 S.marcescens 128
20-70 S.marcescens 128
112 S.marcescens 128




>1 -53- No. Strain MI.C (ng/m) 30-35 S.aureus >1 30-40 S. aureus >1
30-89 S.aureus >1 30-9.1 S. aureus >1 300 S.aureus 0.25 306 S. aureus 0.25
312 S aurwo=x00/2%3825 S. aureus 0.5 329.2 S aureus 0.25 2831820003083

_48-
Number Strain MIC (mg/L)
ATCC 25922 |E.coli 32
20-89 A.baumannii 32
96 A.baumannii 32
51 A.baumannii 32
30-49 A.baumannii 64
99 A.baumannii 64
20-64 A.lwoffi 4
20-160 A.lwoffi 128
20-49 A.xyloxy 128
50 A.xyloxy 128
7 P.aeruginosa 32
8 P.aeruginosa 32
9 P.aeruginosa 64
10 P.aeruginosa 16
11 P.aeruginosa 64
12 P.aeruginosa 64
13 P.aeruginosa 32
30-94 S.maltophilia 64
64 S.maltophilia 64
99 S.maltophilia 64
30-105 S.maltophilia 128
66 S.maltophilia 128
79.1 S.maltophilia 128
20-149 S.maltophilia 64
20-58 S.maltophilia 128
78 S.maltophilia 128
115 S.maltophilia 128




0.25 358 S.aureus 0.5 376 S.aureus 0.5 16 S.epidermdis 0.06 20
S.epidermdis 0.06 20-32 s.epidermdis 0.06 30-16 S.epidermdis 0.06 19
S. epi der 020100123867 S. epiderm dis 0.25 9 S. epi der m di sPOTAB2011/051183
S.epidermdis 0.25 41 S.epidermdis O. _24%_42 S.epidermdis

Number Strain MIC (mg/L)
ATCC 27853 |P.aeruginosa 32
Table 4
No. Strain M.I.C. (mg/ml)
387.2 S.aureus 0.12
78 S.aureus 0.25
79 S.aureus 0.25
387.1 S.aureus 0.25
20-13 S.aureus 0.25
20-5 S.aureus 0.12
90 S.aureus 0.25
91 S.aureus 0.25
96 S.aureus 0.25
386 S.aureus 0.25
388 S.aureus 0.25
20-12 S.aureus 0.25
20-17 S.aureus 0.25
80 S.aureus 0.5
93 S.aureus 0.5
95 S.aureus 0.5
101 S.aureus 0.5
111 S.aureus 0.5
414 S.aureus 0.5
20-9 S.aureus 0.5
20-28 S.aureus 0.5
81 S.aureus 1
83 S.aureus 1




0.25 20-101 s.epidermdis 0.25 20-104 s.epidermdis 0.25 20-18
s.epidermdis 0.25 20-61 s.epidermdis 0.25 20-62 s.epidermdis 0.25 10

S. epi der W0i208100123436- 54- No. Strain MI.C (ng/m) 20-1@¢TaBBpi/oanss dis 0.5
12 S.epidermdis 0.06 30-134 S. epider rrj5(in'_s 0.06 30-75 S.epidermdis

No. Strain M.I.C. (mg/ml)
94 S.aureus 1
394 S.aureus 1
107 S.aureus 1
113 S.aureus 1
411 S.aureus 1
20-10 S.aureus 1
20-43 S.aureus 1
20-44 S.aureus 1

97 S.aureus 0.25
98 S.aureus 0.25
30-18 S.aureus 0.25
30-83.2 S.aureus 0.25
92 S.aureus 0.5
99 S.aureus 0.5
100 S.aureus 0.5
102 S.aureus 0.5
103 S.aureus 0.5
106 S.aureus 0.5
111.3 S.aureus 0.5
118 S.aureus 0.5
224 S.aureus 0.5
377 S.aureus 0.5
395 S.aureus 0.5
406 S.aureus 0.5
20-6 S.aureus 0.5
20-117 S.aureus 0.5
20-25 S.aureus 0.5
20-30 S.aureus 0.5




0.06 17 S.epidermdis 0.12 30-54 S.epidermdis 0.12 30-55 S.epidermdis
0.12 30-77 S.epidermdis 0.12 30-90 S.epidermdis 0.12 30-152 S.epidermdis
0.5 13 S.wpidavireadbs 1 30-73 S.epidermdis 1 30-10 S. epipdenniodi/ssrrd3 30- 148
S.epidermdis 0.5 30-135 S. epi derm di s_gly_30-109 S. epiderm dis

No. Strain M.I.C. (mg/ml)
20-34 S.aureus 0.5
20-37 S.aureus 0.5
20-45 S.aureus 0.5
396 S.aureus 1
20-109 S.aureus 1
20-31 S.aureus 1
217 S.aureus 0.5
30-104 S.aureus 0.5
30-122 S.aureus 0.5
30-70 S.aureus 0.5
116 S.aureus 1
117 S.aureus 1
119 S.aureus 1
120 S.aureus 1
122 S.aureus 1
124 S.aureus 1
132 S.aureus 1
135 S.aureus 1
209 S.aureus 1
217 S.aureus 1
220 S.aureus 1
30-5 S.aureus 1
30-6 S.aureus 1
20-33 S.aureus 1
30-100 S.aureus 1
30-101 S.aureus 1
30-102 S.aureus 1
30-64 S.aureus 1




0.25 29 S.epidermdis 0.5 36 S.epidermdis 0.5 30-115 S.epidermdis 1 37
S.epidermdis 1 30-92 S.epidermdis >1 30-78 S.epidermdis 1 30-154

S. epi der v0I2810422830- 2 S. epi dermi dis >1 30-66 S. epi der m #C3/1BA1@BA183
S.epidermdis 0.06 258 S.epidermdis 0_.5026 247 S.epiderm dis

No. Strain M.I.C. (mg/ml)
30-67 S.aureus 1
223 S.aureus 1
400 S.aureus 1
402 S.aureus 1
30-120 S.aureus 1
30-130 S.aureus 1
30-133 S.aureus 1
30-146 S.aureus 1
30-23 S.aureus 1
30-48 S.aureus 1
30-99 S.aureus 1
30-108 S.aureus 1
30-142 S.aureus 1
218 S.aureus >1
219 S.aureus >1
403.2 S.aureus >1
30-119 S.aureus >1
398 S.aureus >1
229 S.aureus >1
230 S.aureus >1
30-105 S.aureus >1
30-11.1 S.aureus >1
30-139 S.aureus >1
30-156 S.aureus >1
30-22 S.aureus >1
30-24 S.aureus >1
30-27 S.aureus >1
30-34 S.aureus >1




0.06 -55- No. Strain MI.C (mg/m) 248.1 S.epidermdis 0.06 266
S.epidermdis 0.5 64 S. haenoliticus 0.25 75.1 S. haenoliticus 0.25 65
S. haenol iwpcop/1024669 S. haenoliticus 0.5 74 S. haenol iti ®a3/1B2080/FA183
S.haermoliticus 1 73 S. haenoliticus 1 173 S. haenol i ti cus

No. Strain M.I.C. (mg/ml)
30-35 S.aureus >1
30-40 S.aureus >1
30-89 S.aureus >1
30-9.1 S.aureus >1
300 S.aureus 0.25
306 S.aureus 0.25
312 S.aureus 0.25
325 S.aureus 0.5
329.2 S.aureus 0.25
333 S.aureus 0.25
358 S.aureus 0.5
376 S.aureus 0.5
16 S.epidermidis |0.06
20 S.epidermidis |0.06
20-32 s.epidermidis |0.06
30-16 S.epidermidis [0.06
19 S.epidermidis [0.12
7 S.epidermidis |0.25
9 S.epidermidis |0.25
11 S.epidermidis |0.25
41 S.epidermidis |0.25
42 S.epidermidis |0.25
20-101 s.epidermidis |[0.25
20-104 s.epidermidis |[0.25
20-18 s.epidermidis |[0.25
20-61 s.epidermidis |[0.25
20-62 s.epidermidis |[0.25
10 S.epidermidis 0.5




1 20-54 S . haenoliticus 1 129 S.honminis 0.25 131 S.homnis 0.25 168
S.homnis 0.25 30-13 S.honinis 0.5 30-93 S.honmnis 0.12 116.1 S. homnis
0. 25 133 wohromme460. 25 128 S. homnis 0.5 30-114 S. hom RCS/182084/051183
S.internedius 1 105 S.internedius

_54-
No. Strain M.I.C. (mg/ml)
20-107 s.epidermidis [0.5
12 S.epidermidis |0.06
30-134 S.epidermidis [0.06
30-75 S.epidermidis [0.06
17 S.epidermidis |0.12
30-54 S.epidermidis [0.12
30-55 S.epidermidis [0.12
30-77 S.epidermidis [0.12
30-90 S.epidermidis [0.12
30-152 S.epidermidis [0.5
13 S.epidermidis |1
30-73 S.epidermidis |1
30-10 S.epidermidis [>1
30-148 S.epidermidis [0.5
30-135 S.epidermidis |1
30-109 S.epidermidis [0.25
29 S.epidermidis 0.5
36 S.epidermidis [0.5
30-115 S.epidermidis |1

37 S.epidermidis |1
30-92 S.epidermidis [>1
30-78 S.epidermidis |1
30-154 S.epidermidis [>1
30-2 S.epidermidis [>1
30-66 S.epidermidis [>1
233 S.epidermidis |0.06
258 S.epidermidis |0.06
247 S.epidermidis |0.06




190 S.internedius >1 30-83.1 S.internedius >1 106.2 S.internedius 1 83.2

S.internedius >1 30-81 S.warneri
MI.C (ryOrzb)o/ 23229 S. war ner i

189.1 S. warneri

0.12 156 S.warneri 0.25 -56-
0.12 221 S.warneri

_55-
No. Strain M.I.C. (mg/ml)
248.1 S.epidermidis |0.06
266 S.epidermidis [0.5
64 S.haemoliticus [0.25
75.1 S.haemoliticus [0.25
65 S.haemoliticus (0.5
69 S.haemoliticus (0.5
74 S.haemoliticus (0.5
72 S.haemoliticus |1
73 S.haemoliticus |1
178 S.haemoliticus |1
20-54 S.haemoliticus |1
129 S.hominis 0.25
131 S.hominis 0.25
168 S.hominis 0.25
30-13 S.hominis 0.5
30-93 S.hominis 0.12
116.1 S.hominis 0.25
133 S.hominis 0.25
128 S.hominis 0.5
30-114 S.hominis 1
84 S.intermedius |1
105 S.intermedius |1
90 S.intermedius |>1
30-83.1 S.intermedius |>1
106.2 S.intermedius |1
83.2 S.intermedius |>1
30-81 S.warneri 0.12
156 S.warneri 0.25

No. Strain

0.5 BOTABD1GIWMasneri 0.5



1 159 S. warneri

0.5 30-116 S.warneri
S.warneri 1 162 S.warneri

1 146 S. warneri

1 150 S. warneri
>1 30-145
i $CT/IB2010/051183

1 182 S.warneri 1 153 S.warneri
S. war ner iwe2010/12A4B6€C29213 S. aureus 0.5 09-85 E. faecal
_56-
No. Strain M.I.C. (mg/ml)
30-129 S.warneri 0.12
221 S.warneri 0.5
30-153 S.warneri 0.5
189.1 S.warneri 1
159 S.warneri 0.5
30-116 S.warneri 1
146 S.warneri 1
150 S.warneri 1
151 S.warneri 1
162 S.warneri 1
182 S.warneri 1
153 S.warneri >1
30-145 S.warneri >1
ATCC29213 S.aureus 0.5
09-85 E.faecalis 4
035-52 E.faecalis 128
80 E.faecalis 32
81 E.faecalis 32
035-63 E.faecalis 64
035-65 E.faecalis 64
035-78 E.faecalis 64
09-35 E.faecalis 64
035-125 E.faecalis 64
82 E.faecalis 64
88 E.faecalis 64
91 E.faecalis 64
173 E.faecalis 64

1 151



4 035-52 E. faecal

E. f aecal

E. f aecal

is 128 80 E. faecal
is 64 035-65 E. faecal
i's 64 035w02B10A28486Cal
is 64 173 E. f aecal

is 64 82 E. faecal

S

is 32 81 E.faecal is 32 035-63
is 64 035-78 E.faecal is 64 09-35 E. faecal
is 64 88 E.faeeall/iBxn1&ds51943

57-
No. Strain M.I.C. (mg/ml)
188 E.faecalis 64
218 E.faecalis 64
219 E.faecalis 64
035-58 E.faecalis 128
035-116.2 E.faecalis 128
035-20.3 E.faecalis 128
87 E.faecalis 128
89 E.faecalis 128
90 E.faecalis 128
035-96 E.faecalis 64
92 E.faecalis 64
94 E.faecalis 64
09-7 E.faecalis 128
09-21 E.faecalis 128
93 E.faecalis 128
09-75 E.faecalis 128
09-94 E.faecalis 128
035-128.1 E.faecalis 128
035-136 E.faecalis 128
126 E.faecalis 128
127 E.faecalis 128
128 E.faecalis 128
158 E.faecalis 128
09-72 E.faecalis 128
169 E.faecalis 128
09-79 E.faecalis 128
172 E.faecalis 128
166 E.faecalis 128




64 -57- No. Strain MI.C (ng/m) 188 E.faecalis 64 218 E.faecalis 64 219
E.faecalis 64 035-58 E.faecalis 128 035-116.2 E.faecalis 128 035-20. 3
E. f aecal iwOoRBR/R743k. faecal is 128 89 E.faecalis 128 90 ErCaaBz019/851128 035- 96

E.faecalis

_58-
No. Strain M.I.C. (mg/ml)
3.2 E.faecalis 128
321 E.faecalis 128
322 E.faecalis 128
304 E.faecalis 128
307 E.faecalis 128
309 E.faecalis 128
322 E.faecalis 128
337 E.faecalis 128
335 E.faecalis 128
144 E.faecalis 128
035-35 E.faecium 128
035-45.2 E.faecium 128
035-8.2 E.faecium 64
100 E.faecium 64
106 E.faecium 64
09-86 E.faecium 128
99 E.faecium 128
136 E.faecium 64
141 E.faecium 64
09-68 E.faecium 128
035-106 E.faecium 128
112 E.faecium 128
117 E.faecium 64
035-97 E.faecium 128
126 E.faecium 64
138 E.faecium 64
169 E.faecium 64
188 E.faecium 64




64 92 E.faecalis 64 94 E.faecalis 64 09-7 E.faecalis 128 09-21 E.faecalis
128 93 E.faecalis 128 09-75 E.faecalis 128 09-94 E.faecalis 128 035-128.1
E. f aecal iwoRBB/N38B6136 E.faecalis 128 126 E.faecalis 12&craB20m0/hsnegal is 128
128 E.faecalis

-590-
No. Strain M.I.C. (mg/ml)
197.2 E.faecium 64
206 E.faecium 128

ATCC 29212 |64

Example 4
Use of (16Z,18E.28E)-25—(acetyloxy)-5,21,23-trihydroxy-16-
(hydroxymethyl)- 27- methoxy- 2,4.11,20,22.24.26- heptamethyl- 1,15-

5 dioxo-1,13-dihydro-2H-2,7-(epoxypentadecal1,11,13] trienoimino) furo

[2”.3”:7°,8’] in bacterial infection

A patient suffering from a bacterial infection is identified. A
pharmaceutical formulation containing (16Z,18E,28E)-25—(acetyloxy)-
5,21,23- trihydroxy-16- (hydroxymethyl)- 27-methoxy-2,4,11,20,22,24,26-

10  heptamethyl-1,15-dioxo-1,13-dihydro-2H-2,7- (epoxypentadeca [1,11,13]
trienoimino) furo[2”,3":7',8’] naphto[1’,2":4,5]imidazo[1,2-a]pyridine-8-ium-
6-olate (Compound |, where R is acetyl, R, is hydrogen, R, methyl and R;
is hydroxymethyl) is administered to the patient. Following a 10 day course
of treatment using the above formulation, the level of bacterial infection in

15 the patient is reduced.

Example 5

Synthesis of derivative of Formula |

Alternative compounds of Formula | are synthesized according to

the following process. In particular, this process is used to prepare

20 compounds of formula |, wherein R is acetyl, Ry is one of (Cy4) alkyl,
benzyloxy, mono-and di-(C4.3) alkylamino (Cy.4) alkyl, (C3) alkoxy- (Ci.4)
alkyl, hydroxy-methyl, hydroxy-(C,.,) —alkyl, and nitro and R; is one of (C;.

4) alkyl, benzyloxy, mono-and di-(C;.3) alkylamino (Cy.4) alkyl, (C.3) alkoxy-



128 158 E.faecalis 128 09-72 E.faecalis 128 169 E.faecalis 128 09-79
E.faecalis 128 172 E.faecalis 128 166 E.faecalis 128 -58- No. Strain
MI.C (myOrhbio/R2286E. faecal is 128 321 E.faecal is 128 3er/1Rieetiass i s 128
304 E.faecal is _60-

(Cq.4)alkyl, hydroxy-methyl, hydroxy-(C.4) —alkyl, and nitro, or Ry and R
taken together with two consecutive carbon atoms of the pyridine nucleus
form a benzene ring unsubstituted, or mono-substituted or di-substituted
by methyl or ethyl, and Rs; one of is hydroxyethyl, hydroxypropyl or

5 hydroxybutyl.
A solution of 200 mg of Formula II, produced substantially as
disclosed in Example 1, is dissolved in 0.6 ml distilled water and 0.5 ml
ethanol, added under stirring at room temperature with 82 mg of a 2-
amino-pyridine of Formula Ill, substituted by one or two of the following
10  substituents at the Ry or R, positions: (C;.4) alkyl, benzyloxy, mono-and di-
(Cy3) alkylamino (Cq4) alkyl, (Cy3) alkoxy- (Ci.z)alkyl, hydroxy-methyl,
hydroxy-(C..4) —alkyl, and nitro and R, is one of (Cy.4) alkyl, benzyloxy,
mono-and di-(Cq.3) alkylamino (Cq4) alkyl, (Cis) alkoxy- (Ci.g)alkyl,
hydroxy-methyl, hydroxy-(C..4) —alkyl, and nitro, or substituted such that R,
15 and Ry, taken together with two consecutive carbon atoms of the pyridine
nucleus, form a benzene ring unsubstituted, or mono-substituted or di-
substituted by methyl or ethyl. The reaction mixture is kept at a
temperature of 47°C for about five hours until disappearance of the
reagent of Formula Il by HPLA analysis in the same reported in Example
20 1. The solution is brought to ambient temperature and 5 mg of ascorbic
acid is added. The solution is acidified to pH 2.0 with concentrated HCL
and then the solution is extracted with two aliquots of about 1.0 ml of
ethylene acetate. The pooled organic phases are dried over sodium
sulfate, filtered and evaporated by dryness. The obtained compound is
25 characterized in HPLC, as described in Example 1. The obtained
compound of Formula |, after complete reaction, is characterized by a RT.

The obtained compound is identified in FT-IR, 'H-NMR, "C-NMR



128 307 E.faecal is 128 309 E.faecal is 128 322 E.faecal is 128 337

E. f aecal

128 035- 48020f/as6i um 128 035-8.2 E.faeci um 64 100 ErCaaB2010/051688 106
um 64 09-86 E.faeci um

E. f aeci

10

15

20

25

is 128 335 E.faecal is 128 144 E.faecal is 128 035-35 E. faeci

-61-

spectroscopy and the molecular weight is determined with EIMS
spectroscopy.
Example 6

Synthesis of derivative of Formula |

Alternative compounds of Formula | are produced according to the
following process. In particular, this process is used to prepare compounds
of formula I, wherein R is acetyl, R, is one of (Cy.4) alkyl, benzyloxy, mono-
and di-(Cq.3) alkylamino (Cy.4) alkyl, (Cq.3) alkoxy- (Cy.4)alkyl, hydroxy-
methyl, hydroxy-(C,.4) —alkyl, and nitro and R2 is one of (Cy4) alkyl,
benzyloxy, mono-and di-(C4.3) alkylamino (Cy.4) alkyl, (Cy3) alkoxy- (Ci.4)
alkyl, hydroxy-methyl, hydroxy-(C,.,) —alkyl, and nitro, or Ry and R, taken
together with two consecutive carbon atoms of the pyridine nucleus form a
benzene ring unsubstituted, or mono-substituted or di-substituted by
methyl or ethyl, and Rs one of is hydroxyethyl, hydroxypropyl or
hydroxybutyl.

A culture of Nocardia mediterranea (ATCC 31064) is propagated for
6-8 days on Benett's agar and incubated at 28°C. With the culture
obtained from the agar slant, two 500 ml Erlenmeyer flask are inoculated
under sterile conditions. The flasks contain 100 ml of vegetative medium
composition as described in Table 1 in Example1.

The pH is adjusted to 7.3 with 1M NaOH. The flasks so inoculated
are placed on an alternative shaker at 28°C for 72 hours. The content of
the two Erlenmeyer flasks is used as inoculum by pouring it in a 10-liter
pre-fermenter, containing 4 liters of the above mentioned vegetative
medium. The incubation is carried out at 28°C with an agitation of 300
r.p.m. and 1 v/v/m aeration. After 48 hours of growth a volume of 7-10 % of

packed cell is obtained.

um



128 99 E.faeci um 128 136 E.faeci um 64 141 E.faeci um 64 09-68 E.faeci

128 035-106 E.faeci um 128 112 E.faeci um 128 117 E.faeci um 64 035-97

E. f aeci
E. f aeci

10

15

20

25

UWORBR/1P2B6E. f aeci um 64 138 E.faeci um 64 169 Ecraszilo/sn$sd 188
um
-62-

In the next stage the cells are used as an inoculum in a 10 litre glass
fermenter containing 4 liters of medium composition as described below
and in Table 2 in Example 1.

The pH is adjusted to 7.8 with NaOH and sterilized for 60 minutes at
120°C. After sterilization the pH is 6.4. An amount of the prefermenter
content equal to 5% of the fermenter content is used as an inoculum. The
fermentation is carried out at 28°C with a 750 r.p.m. agitation and aerating
at a rate of 1/v/v/m. Silicone A is used as antifoam. The culture broth turns
to a characteristic red-brown color during the fermentation. After about 200
hours of growth a volume of packed cells is obtained. The pH of the broth
is 7.5, and the broth is then harvested to remove the cells.

The mycelium is removed by filtration and discarded. The filtrate is
adjusted to pH 2.0 with 10% (v/v) hydrochloric acid and extracted three
times with an equal volume of ethylacetate. The combined extracts are
concentrated to dryness under vacuum at 35°C and the residue is
dissolved in 0.005 M sodium phosphate buffer pH 7.5. Sodium nitrite is
added to give a final concentration of 0.2% (w/v). After stirring for 30 min.
at room temperature the buffer solution is extracted three times with an
equal volume of ethyl acetate. The combined organic extracts are
concentrated to dryness under vacuum at 35°C. The extract is purified
using silica gel column chromatography as the same condition of Example
1.

The obtained compound, having RT of 7.45 min is dissolved in 0.6
ml distilled water and 0.5 ml ethanol are added under stirring at room
temperature with 82 mg of 2-amino-4-methyl-pyridine. The reaction
mixture is kept at 47°C for about five hours until complete disappearance

of the reagent of Formula Il by HPLC analysis in the same reported in

um



64 WD 2010/ 122436PCT/1B2010/ 051183 -59- No. Strain MI.C (mg/m) 197.2
E. faecium 64 206 E.faecium 128 ATCC 29212 64 Exanple 4

Useof ( 16 WOHE10288)36 25- (acet yl oxy) - 5, 21, 23-tri hydr oxy- 16 PCT/IB2010/051183
(hydroxynet hyl )- 27- net hoxy- 2,4,11,2_:£2,24,26- heptanet hyl - 1,15- 5

di oxo-1, 13-di hydro-2H 2, 7- (epoxypent adecar 1, 11, 131 tri enoimno) furo
|'2",3":7"',8"1 in bacterial infection A patient suffering froma
bacterial infection is identified. A pharmaceutical formnulation containing

o e PP ot (55 pifhan 3 Brodgnt 16 amblentteperaitid SriE'my of
e b sy d e 4% 2Rt (SPRNBRBL 1o L2l 4k
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al kyl, be - di-(C1_3) alkylamno (C1_4) alkyl, (C1_3)

al koxy- W%%ﬂgg§%%182010/ 051183 -60- (G _4)al kyl, hydroxy- net hyl
hydroxy-(C2_4) -alkyl, and nitro, or RL and R2 taken together with two
consecutive carbon atons of the pyridine nucleus forma benzene ring
unsubstituted, or nono-substituted or di-substituted by nethyl or ethyl,
and R3 one of is hydroxyethyl, hydroxypropyl or 5hydroxybutyl. A
solution of 200 ng of Fornula I, produced substantially as disclosed in
Example 1, is dissolved in 0.6 m distilled water and 0.5 ml ethanol, added
under stirring at roomtenperature with 82 ng of a 2- am no-pyridine of
Formula 111, substituted by one or two of the followi ng 10 substituents at
the RL or R2 positions: (C _4) alkyl, benzyl oxy, nono-and di-(Cl_3)

al kylamno (G _4) alkyl, (C1_3) al koxy- (Cl_4)alkyl, hydroxy-nmethyl,

hydr oxy-(C2_4) -alkyl, and nitro and R2 is one of (C _4) alkyl, benzyl oxy,
nono-and di-(Cl1_3) al kylamno (G _4) alkyl, (Cl1_3) al koxy- (Cl1_4)al kyl,
hydr oxy- met hyl , hydroxy-(C2_4) -alkyl, and nitro, or substituted such that
R1 15 and R2, taken together with two consecutive carbon atons of the
pyridi ne nucl eus, forma benzene ring unsubstituted, or nono-substituted or
di -substituted by nmethyl or ethyl. The reaction mxture is kept at a
tenperature of 47C for about five hours until disappearance of the reagent
of Formula Il by HPLA analysis in the sane reported in Exanple



20 1. The solution is brought to anbient tenperature and 5 ng of ascorbic
acid is added. The solution is acidified to pH 2.0 wth concentrated HCL
and t hen wbeonol2e43son i s extracted with two aliquots of pabaB2o1d/081188 of
et hyl ene acetate. The pool ed organic pQﬁEes are dried over sodiumsulfate,
filtered and evaporated by dryness. The obtai ned conpound is 25
characterized in HPLC, as described in Exanple 1. The obtai ned conpound of
Formula |, after conplete reaction, is characterized by a RT. The obtai ned
conpound gzbhﬁﬁgéified in FT-IR 1HNWR 13CNWVR WO
2010/ 1224 2010/ 051183 -61- spectroscopy and the nol ecul ar weight is
determ ned, with, EI M5 spectrascopy. Exanple 6 Synthesis of derivative of
Formula | 1-5Al tépﬁmw% %Hﬁgaéf Formula | are produced according to
the follow ng process. In particular, this process is used to prepare
conmpounds of formula I, wherein Ris acetyl, RL is one of (G _4) alkyl,
benzyl oxy, nono-and di-(Cl_3) al kylamno (C _4) alkyl, (Cl1_3) alkoxy-
(C1_4)al kyl, hydroxynetthF ycﬁ@xycb€2_4) -alkyl, and nitro and R2 is one
of (G _4) alkyl, 10 ReRzyroxy, % »
(C1_3) al koxy- (Ci1-4) alK t hyl , hydroxy-(C2_4) -alkyl, and
nitro, or RlL and R2 take goget her with twp consecutive carbon atons of the
pyridi ne nucl eusHf®rn-&d benzen&tri fg uﬁsuq;tituted, or nono-substituted or
; andN one of is hydroxyethyl,

hydr oxypr opyl or 15hyd Abculﬁﬁre of Nocardi a nediterranea
(ATCC 31064) is propag : days: RBenett's agar and incubated at
28C. Wth the culture obtai pg —Pﬁgéégér slant, two 500 m Erl enneyer
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on an alternative shaker at 28C for 72 hours. The content of the two
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m xture is kept at 47C for about five hours until conplete di sappearance of
the reagent of Forrmula Il by HPLC analysis in the sanme reported in WO
2010/ 122436RCV12BB610/ 051183 -63- Exanple 1. The sol uti eaTiB20bo/0ugss to
anbi ent tenperature and 5 ng of ascorbig acid is added. The solution is
acidified to pH 2.0 with concentrated and than the solution is
extracted with two aliquots of about 1.0 ml of ethylene acetate. The pool ed

organi ¢ phases are dried 5 over sodi umsul fate, filtered and evaporated by

Condi £ on RANESEARIE T 13 ‘?ré%i@ Bane) fuguly ¥ R BROBIS [ Shirt ez cpur ¢y

corresponﬁ qg ﬁO 95% FE$122436PCT/182010/051183 -64- CLAIMS 1. A
conpound df F&IRNIANE-8 'iu 1§ 5R s hydrogen or acetyl, Rl and R2 are

each i ndepgnden selected fromt consi stin dr oge
TRy Al U g Lt A bRl B (89
al koxy- (CL 4)a|ky| ydroxy nmet hyl , hydroxy-(C2_4)-al kyl, and nltro R1
and R2 ta%@ﬁc?ﬁaéFWQP I%NBh” t wo consecutive carbon atoms of the 10pyr|d|ne
ring forma benzene ring unsubstituted, or nono- or di-substituted by one
or two nmethyl or ethyl groups; and R3 is hydr oxyal kyl (Cl-4) 2. The
conpound of claim1, wherein R is an acetyl group, Rl and R2 are
i ndependent |y hydrogen oruqegh ,+@nd R3 is hydroxyal kyl (G _4). 15 3. The
conpound of claim2, wherdin | |51an acetyl group, Rl is hydrogen, R2 is
p-methyl and R3 is hydT xyn?fhxr/ d 16Z, 18E, 28E)- 25 - (acetyl oxy) -
5,21,23- trihydroxy 16- hydsoxynet hy L) -27-
nmet hoxy2, 4, 11, 20, 22, 24, 26+ heptanethyl 15-di oxo- 1, 13-di hydr o- 2H 2, 7- (epoxy
WO 2010/122436PCT%1$2910/0511 654 1Ltadeca [1, 11, 13] trlen0|n1no) furo
[2",3":7",8"] naphto [1\42 4,5] Lnﬂdaz %1 2 a]pyrldlne 8-ium6-olate. 4. A
process for the production of § cdnpohnd ¥ Formula 11, the process
conprising: HS5 obtalﬁlng a“blokoglcal cul ture conprising a mcroorgani sm
in water solution, for theépmpduction of rifamycin B derivatives, and
nutritional agents; and oklng?nthhe obtained culture with an oxidi zi ng
agent; 10wherein R is hydrogen or acetyl and R3 is hydroxyal kyl (G _4).
5. The process of claim4, whefein the OX|dizing agent is selected fromone
or norg of sodiumnitrite, aqueous sol ution of potassiumdichromate,
ammoni um per sul phate, or sodi um peri odate.

obtaining a biological culture comprising a microorganism in water

solution, for the production of rifamycin B derivatives, and nutritional
agents; and
oxidizing the obtained culture with an oxidizing agent;
10 wherein R is hydrogen or acetyl, and R; is hydroxyalkyl (Cy.4).
5. The process of claim 4, wherein the oxidizing agent is selected from
one or more of sodium nitrite, aqueous solution of potassium dichromate,
ammonium persulphate, or sodium periodate.
6. The process of claim 4 wherein R is hydrogen or acetyl and Rj is
15  hydroxyalkyl (Cy.4).
7. The process of claim 6 wherein R is acetyl and Rs is hydroxymethyl.
8. A process for synthesizing a compound of claim 1, comprising

reacting a compound of Formula I,



6. The process of claim4 wherein Ris hydrogen or acetyl and R3 is
15hydr oxyal kyl (Cl-4) 7. The process of claim6 wherein Ris acetyl and R3
i s hydroxyoevtwi224368. A process for synthesizing a conpecmdBzfio/esiasam 1,

conprising reacting a conmpound of For 1, WO

2010/ 122436PCT/ 1B2010/ 051183 -66- OH., OH " OH OH wherein Ris

hydr ogen or acetyl, and R3 is hydroxyalkyl (Cl 4), wth a conmpound of
Forrmula 111: Rl 11l 5 wherein RL and R2 are each independently sel ected

fromthe group consisting of hydrogen, (Cl_4)al kyl, benzyl oxy, nono- or
i-(C1_3) alkylamno(Cl_4)alkyl, (C1_3) al koxy-(Cl_4)alkyl, hydroxy-nethyl,
hydr oxy(C2_4)al kyl, and nitro; or RL and R2 taken together with two
consecutive carbon atonB QI t he pxyldlne ring forma benzene ring
unsubstituted, or ! or ﬂl Bubstituted by one or two nethyl or ethyl
groups, in the presance 0#‘ rga ni,c solvent, a mxture of nore than one
organi c solvents, or a xtuqerﬂf aA organlc solvent wth water, at a
tenperature bet ween anmbient; tenperatur and 60C, for a tinme between 1 and
100 hours. WO 2@%0&122436P L 01@/0?&183 -67- 9. The process of claim
8, wherein the organicsejvent. i8. selected fromthe group consisting of
aromati ¢ hydrocarbons, xallp@atﬁc Ikahol Rhal ogenat ed hydrocarbons, | ower
al kyl ester of |ower aliphatie aeid, glycols acetonitrile, dioxane,
tetrahydrifurane, and a- cohblhailon thereof, 50r in a mxture with water in
different volunetric rati®®. ., D‘”%hg process of claim8, wherein for each

nol ar equi val ent of conpound *of Fornula Il, fromabout 0.1 to about 1 nolar
equi val ents of iodine or a conBination of |odine/oxidizing agent is used.
11. The process of claim8, wherein the compound of Fornula Ill is 2-

10am no-4-met hyl -pyridine. 12. A process for synthesizing a conpound of
claiml, Q&ﬁ@rl’elﬁlﬁ{lﬁb hp@itcian 8o adelil chngiR:als WdrbNVélk?D(ID{-!(Q%l ng a .
m croorgani smsuitable for the productlon of rifanmycin B derivatives, in

wat er sol witlom, C@npouuUr@ﬁlF@mmaaments and 15oxi di zi ng t he obt ai ned
culture with an oxidizing agent to obtain an oxidized product; reacting the

oxi di zed product with a 2-am no-pyridi ne derivative. 13. A
pharmaceutical conposition conprising a therapeutically effect anount of a
conpound of \gormula | in conbination with one or nore 20pharmaceutically
acceptabl e ing Nents. 14. The pharmaceutical conposition of claim13 for
use as an antizégégggﬁﬂ . 15. A pharnmaceutical conposition conprising one
or nore conpoun Formula |1, or one or nore conpound of Formula | in
conbi nati on wiR'h one 25 or nore conpound of Fornula Il, and a

pharmaceutical | y Biccept abl e exci pi ent.

5 wherein Ry and R, are each independently selected from the group
consisting of hydrogen, (Ci,)alkyl, benzyloxy, mono- or di-(Cys3)
alkylamino(Cy.4)alkyl, (Ci3) alkoxy-(Ci.4)alkyl, hydroxy-methyl, hydroxy-
(Coq)alkyl, and nitro; or Ry and R, taken together with two consecutive
carbon atoms of the pyridine ring form a benzene ring unsubstituted, or

10 mono- or di-substituted by one or two methyl or ethyl groups, in the
presence of an organic solvent, a mixture of more than one organic
solvents, or a mixture of an organic solvent with water, at a temperature
between ambient temperature and 60°C, for a time between 1 and 100

hours.



WO 2010/ 122436PCT/ 1B2010/ 051183 -68- 16. The pharnaceuti cal conposition of
claim15, wherein the conpositionis in aformto be admnistered in a

si ngl e orwpnow/eEar at e dosage form 17. The phar maeeutiBzad/0x108800si ti on
of claim 15, further conprising a b5ri f%'wci n derivative or neomycin. 18.
The pharnmaceutical conposition of claim17, wherein the rifanmycin
derivative is rifaximn. 19. The pharnaceutical conposition of claim18
wherein the conpound of Forrmula | is in a ratio fromabout 0.01 to 100%

202 P A, LA, s SRS SRR
bact or  al 196er@icbiR hoPRSSURRL | Bht ALUMABPI PSR 0 ToweR HNAUR oA NANSSY der
wrors " A BRETEHhERAGERBERL b ! ol BR85S
EARERARS S0 R i ot ot e e M s N
e o R RS harg P B0l YRR BB Lros, o est na
| nsuffi ci efigy. 9P eRAC SR ARG whlSE rbF Wb Smofal il &en?” of
compound of Formula Il, from about 0.1 to about 1 molar equivalents of
iodine or a combination of iodine/oxidizing agent is used.
11. The process of claim 8, wherein the compound of Formula Il is 2-
10 amino-4-methyl-pyridine.
12. A process for synthesizing a compound of claim 1, comprising:
obtaining a biological culture comprising a microorganism suitable for the
production of rifamycin B derivatives, in water solution, and nutritional
agents; and
15 oxidizing the obtained culture with an oxidizing agent to obtain an oxidized
product;
reacting the oxidized product with a 2-amino-pyridine derivative.
13. A pharmaceutical composition comprising a therapeutically effect
amount of a compound of Formula | in combination with one or more
20 pharmaceutically acceptable ingredients.
14. The pharmaceutical composition of claim 13 for use as an
antibacterial.
15. A pharmaceutical composition comprising one or more compound of
Formula I, or one or more compound of Formula | in combination with one
25 or more compound of Formula Il, and a pharmaceutically acceptable

excipient.
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16. The pharmaceutical composition of claim 15, wherein the
composition is in a form to be administered in a single or in a separate
dosage form.

17. The pharmaceutical composition of claim 15, further comprising a
rifamycin derivative or neomycin.

18. The pharmaceutical composition of claim 17, wherein the rifamycin
derivative is rifaximin.

19. The pharmaceutical composition of claim 18 wherein the compound
of Formula | is in a ratio from about 0.01 to 100% (w/w) with respect to
rifaximin.

20. The pharmaceutical composition according to claim 15 optionally
together with one or more additional antibiotics for use in a method of
treating, preventing or alleviating bacterial overgrowth in a patient suffering
from a bowel related disorder.

21. The pharmaceutical composition for use according to claim 20,
wherein the one or more additional antibiotics comprise one or more of
rifamycin, rifaximin, or neomycin.

22. The pharmaceutical composition for use according to claim 20,
wherein the bowel related disorder is one or more of irritable bowel
syndrome, travelers’ diarrhea, small intestinal bacterial overgrowth,
Crohn's disease, chronic pancreatitis, pancreatic insufficiency, hepatic

encephalopathy, diverticulitis, enteritis, or colitis.



