WO 2010/122436PCT/IB2010/051183 -1- RIFAMYCIN DERIVATIVES Field of the invention  The
present invention is in the field of pharmaceutical compositions, and particularly in the field of oral
formulations f nt of inflammatory bowel disease. Background i '

Rifaximin (IN&@E@I%%}%ZM Index, XIII Ed., 8304), an antibiotic belonginpggég%yéyﬁ%ﬁ%in class, is
a pyrido-imidazo rifamycin described 10 and claimed in Italian Patent IT 1154655, European Patent
EP 0161534 describes a process for its production starting from rifamycin 0 (The Merck Index, XlII
Ed., 8301). Methods for making polymorphic forms of rifaximin are described in U.S. Patent
Application Puﬁ&@ﬂWﬁ%@ﬁ%@g\gscomi et al., which is incorporated by reference herein in
its entirety. 15 reating acute and chronic intestinal infections from
gram-positive and gram-negative bacteria and as adjuvant in the therapy of the hyperammonoaemia.
Rifaximin is marketed in the United States as XIFAXANTM for the treatment of travelers' diarrhea
caused by the noninvEégld efdire brwastienchia coli. Rifaximin has also 20 been used to treat

Clostridum difficile- iated diayrhea, hn's di e, diverticular di . hepatic e halopathy,
Helcobacter pyior er ARG HGENAIN BlPLe TRUABIS EoRr BT hodERRS Ry lan for

GI surgery; Smalh YOWEHRMALHPWIR. HRYEiRs dRrTbrRa aradrHIastRe qalitis Rifgaytinseriyptives

bearing a heterocyclic ring 25 ctondensed at the 3,4-position are known in the art. For example, U.S.
Patent Nos. 4,264 0Matwt v |Saw 5188 skesesibe rifamycin and imidazorifamycin derivatives. Rifamycins
have antibacterial activity and they are WO 2010/122436PCT/1B2010/051183 -2- obtained from
secondary metaboliteBackakr1nG afithednnaBE QR eful in the treatment of infections, in particular in

i Expert Opn. Prorri ALV DAOGB) 1361 o N HGbl 5 the g 5 GRS R baen

identified as achuaiag R the 1eeeHamyh PEataNR (BRHHbmamBaobofithmipmiivekkiarciear

receptor that regulates the metabolic enzyme expression involved in the mammalian response to
chemical stimutatibrelageddribbdliatiPetadiSdi. U $84 60I0 8, 196202 a2en 3 ERRIfGh§Gihs are
characterized béa chemical structur%)co_nstituted from one or more condensed argmatic rings, forming

a cyclic structuPSRFIPES AiPHAERSTHG LESIRLRABEHY PrEHNG Forer rmyREN Chie. Merst1973);

56:2279. Rif | tay j [ficatl t I Qr aliphati
portons of the MOIBCule s T5cea e By Gaeerb. s et Eemprte R B el ana
Medicinal Chemigiry|6ke¢itled . B3U4AR21 Patdiaripglliddteinal PdesieitiemipdosntipEreo3(18), 949,

1978 the Rifamycin R, obtained from a mutation of Nocardia mediterranea, a producer of rifamycim,
but the biologic¥isastivitebethigvbiehpsinaagesa s priete Rituhgtbinisraitsagnbiety.used in the

tuberculosis therapy it Is important to have new antibiotics without any antibigtic. resistance to the
rifamycin.]“?’he preser?ﬂ mi'gnqg%?\/?seﬁ‘fé Hﬁ?{aeﬁv?rt()tr g RSYSU Ry ﬂ‘fﬁ%ir‘ﬁ]ﬁ% ed by
rifamycin O, W'tfh%&mﬂ%%?&%vga IR0 @ré/#@r%%@(&é%ﬁ&%ﬁ%{éﬁ&%@( LVaArs-
Description of the invention DisClosed herein is a cOmpound of Formula | where: 5R is hydrogen or
acetyl, Rl and Rzatieeragly indepentgpily sreleciad frm dheRifaxipntonsistrg ot taytiogene

(01.4)alkyl, benzyloxy, mono- or di-&:l 3) alkylamino(C14alkyl, (C1.3) alkoxy-(01_4) alkyl,
hydroxy-methy K Rif@fbxyplases)-aky KEMPHRN: orfRI dhe Rvaakaembgethéranpieiso simidbedtive

10carbon atoms_of th ridine ring form. a benzene ring unsubstituted, ormono- or di-substituted by
one or two et SRR SIBUNE) THUPRSe A i A o1 PR a8 3re
20 been used to treat Clostridum difficile-associated diarrhea, Crohn's
disease, diverticular disease, hepatic encephalopathy, Helicobacter pylori
eradication, infectious diarrhea, irritable bowel syndrome, pouchitis,
prophylaxis for Gl surgery, small bowel overgrowth, traveler's diarrhea and
ulcerative colitis. Rifamycin derivatives bearing a heterocyclic ring
25 condensed at the 3,4-position are known in the art. For example, U.S.
Patent Nos. 4,263,404 and 4,341,785 describe rifamycin and imidazo-

rifamycin derivatives. Rifamycins have antibacterial activity and they are



In some embodiments, R is an acetyl group, Rl and R2 are independently hydrogen or methyl, and R3
is hydroxyalkyl (C1.4). In other 15embodiments, R is an acetyl group, R1 is hydrogen, R2 is methyl
and R3 is hyd‘g%()émfg !‘3 WO 2010/122436PC171B2010/051183 -4- Iggﬂﬂ;%r ;’?,§B§§t dlsclosed
herein is a process for the productlon of a compound of Formula I, the process comprising:

obtaining a biological culture comprising a mlcroorgarﬁsm in water solution, suitable for the productlon
of rifamycin B derivatives, and nutritional agents; and oxidizing the obtained culture with an oxidizing
agent; wherein R is hydrogen or acetyl, and R3 is hydroxyalkyl (C1-4). In some embodiments, the

oxidizing agent j§;selecied fro ’%‘%%@%%Pf 3 o 8 WML Sy §8|H5‘r% F@88 ApRuM

dichromate, ammonium persulphate, or m periodate. In"cer ments,’R I1s hydrogen or

acetyl and R3 igBydeiednt 6F hfocliv iy the prmadinents NibacetibardR3iedrilseyypyethyl.

In another aspect, disclosed herein is a process for synthesizing a 15 compound of claim 1,

comprising rea&ﬁfgSa RompbanmatFdiraillal(i 939D 28104622 486> OY/MiRUek/0b D183 8- iNT where
R is hyd dR d Ik dfF lalll;l,NH2,R2R
Sunete R and PR (B inddRRORREY o Gh dORGRAY oy ol BENCIE 1 4alky,
benzyloxy smongs R-fikSsl-Ah Y eaIRO(Ed Antiad (G4 %}:ﬁ%’t@fs(céf“)tﬁ&y Bfy-Reip!,

hydroxy(C24-alkyl, and nitro; or R, and R2 taken together with two consecutive carbon atoms of the

pyridine ring fopregihenee(fRRiIXY Lnsuigstitiwedobrithie faamity fdtrsibstivlesd yposptor thaimethyl or
ethyl groups, in the Joresence of an organic solvent, a mixture of more than one organic solvents, or a

mixture of an of§gHIERVEIR VinBLARRE &%Véﬁﬂ)@é@ﬁ?@ﬁ@l@vé%@mem té1apetafreais 60C, for

atime betweenréls%%dnrslg 08 emtca?s 9’%8{1 OZrAf ng %%g%rllézgjrg QP %:83% Sci.USA, (1998),

9b: 12208-12213.

10 Rifamycins are characterized by a chemical structure constituted
from one or more condensed aromatic rings, forming a cyclic structure with
an aliphatic ring as described by Prelong, V. et al. in Helv. Chim. Acta
(1973); 56:2279. Rifamycin analogues are obtained by a chemical
modification of the aromatic or aliphatic portions of the molecule, as

15 described by Sensi P. in Research Progresss in Organic Biological and
Medicinal Chemistry (1964), 1, 337-421.

Martinelli E. et al. describes in J. Antibiot. 31(10), 249, 1978 the
Rifamycin R, obtained from a mutation of Nocardia mediterranea, a
producer of rifamycim, but the biological activity of this compound is not

20  reported. Rifamycin is 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.



-6- In some embodiments, the organic solvent is selected from the group consisting of aromatic
hydrocarbons, aliphatic alkanol, halogenated hydrocarbons, lower alkyl ester of lower aliphatic acid,
glycols, a(:etowgiga1 (g'i%?gge, tetrahydrifurane, and a combination thereof, %‘P@EH%ME Q/Xith 5 water
in different volumetric ratio. In certain embodiments, for each molar equivalent of compound of
Formula Il, from about 0.1 to about 1 molar equivalent of iodine or a combination of iodine/oxidizing
agent is used. In further embodiments, the compound of Formula 11l is 2-amino-4-methylpyridine. 10In
another aspect, disclosed herein is a process for synthesizing a compound of claim 1, comprising:

obtaining a biological BP'%%WF?HHJWT ﬂ@iﬁl{'&(ﬂﬁrgﬁnism suitable for the production of rifamycin B
ution, and nutriti ag

derivatives, in water so utritional agents; oxidizing the obtained culture with an oxidizing
agent to obtain an oxigdizefbpErs Helcdy @actRbtmexidiredhbrigduct with a 2-amino-pyridine
derivative. In yet another aspect, disclosed herein is a pharmaceutical composition comprising a
therapeutically effect amount of a compound of Formula | in combination with one or more
pharmaceutically acceptable ingredients. In some embodiments, the pharmaceutical composition is
20useful as an antibacterial. In a further@qsspamg diS@Lq%sed herein is a pharmaceutical composition
comprising one or more compound ojgorm la I, or ongl.or more compound of Formula | in
combination with one or more comound)of Fofmula’ll, and a pharmaceutically acceptable excipient.
In some embodiments, the 25 composition is &timirdstered i _a single dosage form, whereas in other
embodiments, the composition is administerad in separate fosage forms. In other embodiments, the
pharmaceutical composition fiittfreg, WO ©010/122436PCT/1132010/051183 -7- rifamycin
derivative or neomycin. In some embodi e
embodiments, the compound of Form
rifaximin. In another aspect, disclose

01 to 100% (w/w) with respect to
d oftreaftdg, 5 preventing or alleviating
ashowe %égeéﬁisorder, comprising: identifying a
subject in need thereof, and administering t thg szjeEt a ective amount of one or more
compounds of Formula I in combination with one or more addifional antibiotics. In some embodiments,
the one or more additional antibiotics 10 comprise one or more of rifamycin, rifaximin, or neomycin. In
certain embodiments, the bowel related disorder islone 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. 15In yet another aspect,
disclosed herein is a megied of assessing the efficacy of a bowel related disorder treatment which
reduces bacterial overgrowth, monitoring the progress of a subject being treated for a bowel related
disorder, or selecting &E‘j\é@'ﬁ?@?ﬂéﬁtr&%ﬁ‘iygf a bowel disorder, comprising: determining a
pre-treatment level ofﬁ}ae @I_ %Yzef%n%/"“éé{bﬁ 2918%@@%%%%“&& bom bryys! rﬁlgtegr |,§[9rder due

to bacterial overgrowth; administering a therapeuti amount of a compound-of Formula | in
combination witpritasimin tathersuhiegt etdMipiatkyd pobistiegtoignt lemehot basteriai-eRergrowth in
the subject after an initial period of treatment; and determinin%;he change in the level of bacterial

overgrowth 25 #HaBiNEet bEdltén thre-preatk@amént anad subt-Medimenmedaklray@iasyn some
embodiments, the change,in the leyel of bacterial overgrowth indicates efficacy of the treafment;
wherein a decr §é?i"r'1£g%é’ l’%%@%?lﬁf%ﬁﬂé@?%@ﬂ ec-%-%rewl %%ﬁfct%ﬂ%g%&a/r%wth
indicates At thegasimaolis offisAqu aianerIndin caaereaarer el Akbaainiabavesarontn is
an indication that the subject is likely to have a favorable clinical response to the treatment. Brief
description of tmecthawings-SElgiraiieshioyve iseoi Bl rokitogiato gridoyl gfr theospampodund of Formula Il
wherein R is acetyl and R3 is hydroxymethyl. ~ Figure 2 shows the 11-I NMR spectra of the
compound of Formula s {$HaYEHe %Y 1ahd R3 is hydroxymethyl. Figure 3 shows the HPLC
chromatogram of the d 0 [, whereli i vl is hydro is methyl and
R3 is hydroxymethyl. ﬁ?né?gﬁr% Afg %&@%ﬂ%’sﬁc{% %ﬁhéﬁ%ﬁp&@g%f o‘rn%ﬁl{;d Il,?ﬁv\ﬂweég?n Ris
acetyl, Rl is hydregeariddnslynaiifchRs imayeyexymethyl.iEiaye Sxganys (a5 DEINMRespectra of
the compound of Formula |

15 embodiments, R is an acetyl group, Ry is hydrogen, R, is methyl and Rs is

hydroxymethyl.



15wherein R is acetyl, Ri is hydrogen, R2 is methyl and Ra is hydroxymethyl. ~ Figure 6 shows the
13C NMR spectra of the compound obtained of Formula I, wherein R is acetyl group, Rl is hydrogen,
R2 is methyl Wﬁﬁ) %groxymethyl Figure 7 shows the EIMS specl;@r%mﬁ,}agmgound of
Formula I, 20Where|n R 1s acetyl group, R1 is hydrogen, R, is methyl and R3 is hydroxymethyl.
Detailed description of the invention In one aspect, di éclosed herein are rifamycin derivatives of
Formula I: WO 2010/122436PCT/182010/051183 -9- CH3 CH3 CH3 wherein: R is hydrogen or
acetyl; Rl and R2 is each independently selected from the group consisting 5 of hydrogen, (01_4)

alkyl, benzyloxy, mong- %ﬂ? ﬁé@t‘kéﬂ@m%%ﬁ%ﬂl . ﬁoééé‘&%yﬂ{g%y%ﬁ%ﬂbn of

hydroxy-methyl, hydrox and nitro; or Rl a en together with two consecutive
carbon atoms gf@bﬁ@am@eoﬂrrggf@nml@ bgmpmn@gsvmer@ngh@benzene ring is unsubstituted,
mono-substituted, or di-substituted by methyl or ethyl; and 10R3 is a (01,4) hydroxyalkyl. ~ In one
embodiment of the compounds of Formula I, R is a hydrogen or an acetyl, Rl and R2 is each
independently selected from the group consisting of hydrogen, (014 alkyl, benzyloxy, hydroxy (024)
alkyl, and di-(01,3) alkylamino-(C1.4) alkyl, 31O Ri and, R2 taken together with two 15 consecutive
carbon atoms of the pyridine ring form a bénzgne rlrig and R3 is a (014) hydroxyalkyl. WO
2010/122436PCT/1B2010/051183%10-7 ApothEr asp?ct comprises compounds of Formula I,
wherein R is acetyl, Ri and R2 is each |rLdepéhdéHtly hydrogen or (014) alkyl, or R1 and R2 taken
together with two consecutive garbon atoms’ ofpyridinesring{form a benzene ring, and R3 is a (01.4)
linear hydroxyalkyl. 5As used herein the %erm;l(ClB) aiskyl J(024 alkyl and ( 014) alkyl identify linear or -
branched alkyl radicals containing from, lto ? or} 2 toi?l orol to £tarbon atoms, respectively, such as,
for instance, methyl, ethyl, npropyl, |s'cfpropy he bLItyl sec-butyl, isobutyl or ter-butyl, whereas the term
(01_3) alkoxy essentially refers to methexy etﬁoxx Wgropoxy or isopropoxy 10groups.  The
compounds presented herein may be prepaféd accordlvng to methods which depend on the type of
compounds that are desired to be obtained. Thusg, for instance, the compounds of Formula | wherein R
and R3 are as defined above, may be prepared by reacting compounds of 15 Formula Il, obtained as
an intermediate product in a process analogous to the process described in U.S. Patent 4,263,404,
with an unsubstitutedglstairiatiuiedidtegidad-puttitiae compising ssotimrovia dhismdefineat delow:

WO 2010/122436PCT/1B2010/051183 NH2 . _ _ o
5 solution, suitable for the production of rifamycin B derivatives, and

nutritional agents; and

oxidizing the obtained culture with an oxidizing agent;

wherein R is hydrogen or acetyl, and R3 is hydroxyalkyl (C+.4).

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

10 more of sodium nitrite, agueous solution of potassium dichromate,

ammonium persulphate, or sodium periodate. In certain embodiments, R is
hydrogen or acetyl and Rj is hydroxyalkyl (C4.4). 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 |,



wherein R1, R2 and R3 have the same meaning as above. Compounds of Formula Il may be
obtained from a suitable biological culture of microorganisms such as Streptomyces mediterranei or
N‘ocardia 5 m%t%gﬁng%g the presence of an'oxidizing agent, such as as&ggj%%lni&tﬁg otassium
dichromate, ammonium persulfate, sodium periodate. Generally, the compounds of Formdila Il, and
particularly when R1 is H, R2 is methyl, R is acetyl ané"R3 is hydroxymethyl, can be obtained through
purification processes of the mixture obtained from the above biological 10 culture. The purification
techniques can be, for instance, chromatography, crystallization, and organic solvent extraction. The
analytical techniques useful to identify and to characterize the obtained compounds are IHNMR, IR
spectroscopy, EIMS spectrometry, and chromatography (HPLC). The obtained compounds of Formula
[l can react with a molar excess of a 15 selected amino-pyridine derivate of Formula Il in a suitable
solvent system from which, by means of teehnigiuesckiaown to a person skilled in the art, the desired
end product compounds of Formula +arg -'rlacox}e edeIhe molar excess varies from about 2 to about 8
or more equivalents calculated based orﬁthe@go Lgouncﬂiﬂof Formula Il. 20The reaction may be carried
out, for example, in the presence of a solvgnt or a solvent'system, which is generally selected among
those commonly used in rifamygin.chémistry. Fbr instarice, %romatic WO
2010/122436PCT/1112010/051183 -12< fiyyd A@éa(b“‘ -Such asgenzene or toluene, lower halogenated
hydrocarbons, such as methylene chlpfr”ide, ,ét\ig,[ﬁfo_[ﬁﬁ, 12-dichloroethane and similar, lower alkanols,
such as methanol, ethanol, propanol,"{saopr‘épaﬁob@r‘“p-butanol, may be used. Lower alkyl esters of
lower aliphatic acid, glycols, acetonitrile,\‘dioggﬁg anditetrahydrofuran can also be conveniently
employed. These solvents can be used along,’or in a mixture comprising two or more of the above
solvents, or also in a mixture with water, in a différent volumetric ratio. Preferable solvents include
benzene, toluene, the lower halogenated hydrocarbons, the lower alkanols 10alone or in a mixture
with water, acetonitrile, glycols, dioxane and tetrahydrofuran, used alone or in combination, or in a

mixture with water. WG dAHANY Ay KR AEEEYAt aRthRniH Rsiiere/atyy Within)a wide range of
temperatures, for instapge [ t rature, and boiling temperature of the reaction mixture.
Temperature ranges%%@vé%%«?rﬁuﬁ&g@?n%%ﬁﬂ%,l lz'.g., 20 C, and about 60 C were found to be
useful for preparing the compounds described herein. The reaction was completed in a period of time
that varied depending on the nature of the aminopyridine substrate of Formula Ill and on the condition
in which the reaction Wa&g:arrier&i out. Generally, from about 1 to about 100 hours were required to 20
obtain the end products of Fgymtia | with the desired yields. It was found that the reaction course can
be favored if the reaction ii%ﬁ%ed out in presence of iodine or an appropriate iodine/oxidizing
agent; wherein the iodine be, for instance, the iodine of an alkali or an alkaline-earth metal and the
hydroiodine of the same starting;pyridine derivate and the 25 oxidizing agent can be an agent capable
of oxidizing, under the reaction conditions, the iodine ion, in order to release iodine in the reaction
mixture. The iodine, or the iodine/oxidizing agent, can be present in the reaction WO

2010/122436MT/MO1Q/051183 -13- mixture respectively in amaunts from abput 0.1 to about 1 molar
equivalent of iodine, fg%gégh o?engf E%Rﬁweg %%ﬁb&%%%&%ﬂ?@éﬁﬁ’te%eﬁﬁ ?Tgﬁ'nﬁ%nﬂ es@éﬂ%case,
however, the reag{iqstaeiution Wd%@@se@ggggmgmgtegewgplgﬁs|tam§,ﬁgduq;pg KT, for
instance, ascorbic acid, Isoascorbic acid 5or dihydroxiacetone. e obtained compounds may
undergo furtheattdanvalo@aciiaisyio ptdparalbey-¢Ompowikg ofydnoxyarhethyl foydretance, a
compound of Formula | may be obtained, where R, R1, R2 and R3 are as defined above, by treating

the obtained cdﬁp@hr%@hhaé‘guﬁﬁfﬂ’é %dﬁcﬁdﬂgg@ﬁt a@%fb%rm%{%wqqg%%acid:
The compounds pEEqIple LWHCIEI £ 1 ETRBEn Y hepieoae huUdiahging, pogeg lkaline

conditions, the corresponding compo where e compou rein may be
recovered fromntiaiclS seagtientreaclited, foy exasple, tydeahvinyesfariigr tgra skledtegmician.
These techniques comprise the extraction with a suitable organic solvent, e.g., ethyl acetate,
chloroform, mefigR®RCeh|oficenaril ganiln gtely @nimigtureixhgie odftHe@eagbeaionns dygessof the
organic extract ald taking up the residue with an é\lpépropriate solyent from which 20 the final product

separates. AlteTRa(RE §’t 4 re?]iwg“{:%r%@ail%r& Q/&&%V&%%t rm’aﬁh FCOMSIRH sidue is
in turn taken upighe SUlAMRSRveRtEm MBI & el ProduckRRasRIGR R LY yalizqlien or
chromatography. The solvents which can advantageously be employed are selected from water,
methanol, ethaholys-propanol, isopropanol, n- 25hexane, ethylacetate, methylene chloroform,
ethylene glycol mono-methyl ether or a mixture thereof.



WO 2010/122436PCT/1B2010/051183 -14-  The compounds presented herein may be obtained, for
example, with a purity higher than 90% from the reaction product by purification techniques known in
the art, such s shspmategraphy.  The compounds presented herein are]%]e/ilégm ig%;?rial agents.
They have in vitro activity both against Gram-positive and Gram-negative bacteria. The compounds
have antibacterial affects on bacteria isolated from clifiical 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 iﬁhViH(?n%”%r%Bﬂﬂ‘éﬂi@ biﬁtgrigfgéMbC%J\pgﬁtagg es)%}%eag%d ﬁgmil{i%ams of
substance per liter of culture medium. The anti -bacteridl activity with one of the more representative
15 compoundsgvgsecBrisigtietylodrargmBiiant B asetiodepenigentiic tgsn bamgsndewup and
Rs is hydroxymethyl was measured in a large number of bacterial strains, belonging to different
families such aBYEHesraBisHAowas Hey-Baterctlaiwescdinh giinaaisy 4iveoisiapegiosittas. The

MIC values are between from,0.06.to 128 mqg/l and these 20 values demonstrate the antibacterial
efficacy of com%‘gmgf It—% %W rll_furaqﬁ,aﬂ%d]gr 88[}3% ,%‘8 %0%1 r(ﬁﬂ{g B?Qs@n@é%@?ew n be

used as anfibagigrial oS HIAUBNIBRICNEAPOAIHAR BRISBRReMILS caNMRRSItiRRIaT hese
compounds can be used alone or in combination with other antibiotics, such as rifampicin, rifamycin,
neomycin and/egfszimim, @bandipcaibcoad famgewWardtjofiowedditupréferablylfront 0.0hdtat00% by
weight. WO 2010/122436PC|/1B20101051183 -15-  n another aspect, the pharmaceutical
preparation coPPHLE A% 96 iedE 8 HornfRE Pttt apRbIRTHPE(RKIL i BECBRBRIBIASCHAES:, Wiuents, or
excipient.  The gorpnandspressated herain san dhersfors e adninisteted by seyeralayites. for
example by oral; topical or parenteraf route.” For such administrations, the Substances are Sbodied
into conventiorw,pam@jaceutical dosage formulations. These formulations may contain compounds of
Formula | alone or in a mixture compound of Formula Il or other pharmaceutical active ingredient with
the usual ddditives sulch 20ther @spsiahcdissicesenimyeind ssugraddsivdaushntb goizingtsnce,

sweetening, flavoring, coloring, coatjng and preservative agents, inert diluents such as, for instance,
calcium or SodFRTERHOAAES Jask SRERIS BARSAGLRE £if Qaloeh CHlmEcaTISIng
polyvinylpyrrolido ﬁf@l‘%ﬁﬂﬁ e I ; etting
agents such as% 16]57?& Ins ancgﬁe%%ﬁ%@‘80@5%%ﬁ%ﬁ&%@&@%@%@gﬁﬁét y g;ra%qsmbitan
monooleate. wEherpsenaieionrmdsalutiivsibe tapicas aostioaericted asirnisstatienoraywigntain the
active ingredients dissolved or suspended in distilled and pyrogen-free water, in admixture with the
commonly empisyedidFhharagaiduscabtaifian oXidizriheosic eortiegpasentiavextdores the use
of a compaqund of I(:jogg]ule%'gl al%[le orina C(C)imbir(ljation \(vith another compound of Formula I, or in
combinati]O with & }% Y %Wﬁu@’ﬂ, SIS EMBINGion with other pharmaceutically active
agents to treat or to pevepiithg hasieriabgpdtectiorsidadarticalaithr Presesily diselasedal
pharmaceutical compositions can be used to treat a patient suffering from a bowel related disorder,
including, but nobhirpiedtitn acoenprigio afthetaipe lioeadly \&i2 Q04610224 6 RCTOHR20104061183 -16-
syndrome, diarrhea, microbe associated diarrhea, Clostridium difficileassociated diarrhea, travelers'
diarrhea, smallfi¥eBkal bHHERRIRIPEHRBWAICRIMN 'S iR Se PARERRCSAHERIAItRCGRITaRIStC
insufficiency, colifj ic enc lo iverticulitis, a itis,. ..., In angther. aspect of the
invention, the c%ﬁ%ﬁ%%igdifé}é@@ egﬁr@égi#ﬁé@%hgﬁgcl%%g acghgv%tlf/t'gr%l r?é)?ggé F’é{é‘ ﬁﬂ Setivation
of the pregmanegefareptan(BRa&sriglear receptor that regulates genes involved in xenobiotic and
limited endobiotic deposition and detoxification. Provided herein are methods of treating, preventing, or
alleviating a 10 bowellretafedt tfsardpestagissrcadaizisierag raasabfedicalraeuphsitona
therapeutically effective amount of one or more co ds d'scLosed herein. Bowel related disorders
A

include one or AYFPHFIFHANIE BN K/ AGFoRRY Mt bLAR LT HigrFReaP ridium
difficlle-associaieegiaxiiad HFavsiismditsH GRrBIY KGERI RARSEhA VeI Craly's
disease, chronic pancreatitis, pancreatic insufficiency,
a pharmaceutically acceptable excipient. In some embodiments, the
25 composition is administered in a single dosage form, whereas in other
embodiments, the composition is administered in separate dosage forms.

In other embodiments, the pharmaceutical composition further comprises a



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 durgfion, of 1a.e about 72 hours, while Crohn's disease may 20 rgapiedigatagnt durations
from about 2 days to 3 months. Dosages will also vary depending on the diseases state. Proper
dosage ranges are provided herein infra. Providéd herein are methods of treating or preventing a
pathological condition in a patient suspected of being exposed to a biological warfare 25agent. WO
2010/122436PCT/1132010/051183 -17- skilled in the art. Certain of the methods for identification of
patients who afg g (80 ARNERPINGR brendisarder BakFAARIERARE-R, RN RIAdR isclosed
herein are appreciated in the medical arts, such as family history, travel history and expected travel
plans, the presgpeie givisksS fastioninadsocatednvatinithel desatepthent ofrtpatidisesfsEstate anl the
subject patient. A clinician skilled in the art can readily identify such candidate patients, by the use of,

for example, clififaRéats) pioysieaataPiaion BR%EMOMAMIRFPGEIAiSTeN Mimethod of

assessing the efficacy of the treatment in,a subject 10 includes determining, the pre-treatment level of
intestinal bacterial ovﬁ?gr%m 8{/ n?eiRSGE W@'I?J@rg)o‘ciﬁﬁ inht & B @ga h%fr%%%% br?ea%et%%ﬁgg, biopsy,
sampling of the,iRiesHARLPSC BisvialflhPpd ShatadMENEIEHRY M thefaRriicallif affiegtiveranaount of
compounds presented herein the subject. After an appropriate period of time (e.g., after an initial 15
period of treatrbentefroatatisel adisondstratmonubtiséngorgentifgirgga 2 hojact, hhoees] gheveans, 12
hours, or 72 hours, the level of bacterial overgrowth is determiner' again. The mnd.'Infinn of the

bacterial level iRDRRSTRASIRNNGK e thatsidhieatne eI SFHR EMBPHRr Rty B¥P&Rtermined
periodically thr t freat . For example, rial.avergr e %Hﬁﬁ' every few
hours, days or((\lf\%egekgél %ch‘ §§sr§fsq%ﬁé%uﬁ§e? e%icégﬁl é&?g %ﬁa@@nﬁﬂ%&?e@g #1 Bacteﬁg |
overgrowth indigaf@sdhias the seatdeasinisrifierciaistnene meiboddracrbentit hentsastites screen or
select patients that may benefit from treatment with compounds presented herein. In yet another
aspect, a @b metogisereznihgd stigieet slfféiamyletm oifaxisaiptible LaMYGIEl. diSoeritddmprises
administering to a subject in need thereqf a therapeutically effective amount qQf.co upds presented
GG (le nil

herein, to WO 2 bﬁ@l@?éﬁﬂ | b B tHEY Gt " Mfication of
a subject SUffe@ﬁ}ﬂé%’fﬁa% r?i@e%??me Qg PAwg! disaderiRESATIPIBB SriaNe RdRGGAAMPOUNds

presented herein are a . In one aspect, methods of assessing the efficacy of treatment with
a 5 compound preseiitediigrgsn, ochranivxivagevil iber sativesiagee dsnisitiensybjéapatioprise
determining the pre-treatment level of bacterial overgrowth, administering a therapeutically effective
amount of the GSiapBARBEHYslierirulitiSHREHEGHIe 6F FPdtombination with other active

ingredients, to the subject, and determining, the bacterial overgrowth 10 after an initial perigd of
treatment]\zith compo?hw&%tpqgg ?éoaﬁg%%f @ﬁcé‘?r%?ﬁ heer%%éyd%ﬁiowg(hﬁg Qacgfgﬁgfg&]&rg%gwth

indicates efficagysphbl astizbagiRial HaaiBeisor&dficaeuphanieatment raay besmeasiies for

example, as reduction of bacterial overgrowth. Efficacy may also be measured in terms of a 15
reduction of sympéogrswssociatatbwitl tie mwetetsorder, subjabilibetion esyathioms, mrvaatessation
of symptoms associated with a bowel disorder, for example, a reduction of nausea, blpating, diarrhea,

and the like. In G389 RISOIABIN IS BNt AngURERT Gt S BN R RS SHFOLHE T with a
y o . b I ) . h
cmimistoring s B e B e B e A A

determining theshagaetislipeprggonamadieiorndnitraieriod ofdraine nd Wil i@ campaigeswaiesented
herein, wherein the modulation of the bacterial 250vergrowth indicates efficacy of an anti-bacterial

treatment.  Andihisisispeg afther ppesdinaly et Meeampphaohaceatnie prehatdtiisula
comprising, for example, an effective amount of a rifamycin W\ 010/122436PCT/182010/051183
“To. derivaiive AEmESSPEN LI Mth AR Bt pHAG R S NGk A e T Gamen
pharmaceuticalllé\pé;c%qta[;g%t(‘e@{éQeroyé %‘Wrﬁr_ @rml{ﬁgirg%%et&e gHartive, alpaunt iée(?fgqptigg to treat

a bacterial infection, e.g., small intestinal’bacterial overgrowth, Crohn's disease, hepatic

5encephalopathiys #ntibitic s soeiated mioliisharciandéntitwarcdiseasdactefal exargpdestof the use
to treat Travelers' diarrhea, see Infante AM, Ericsson CD, Zhi-Dong J, Ke S, Steffen R, Riopel L, Sack
DA, DuPGHt, HIiN Entefoadyteissive EabMeABhiatbsli Dﬁﬁﬁﬁé%ﬁﬁ“ﬁ@ﬁ/eleﬁ@dRe@@éﬁ@@eﬁifﬁﬁﬁkimin

Therapy. Cl'n'C%llgaasst}ttgﬁwnet%{g!ole%nnqeHSR']athQiQX'e% so,l%hze:lo 5énge in the level of bacterial

overgrowth indicates efficacy of the treatment; wherein a decrease in the



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' Diw&g&WQﬁﬁifaximin on Various Continents. The American J%nglio%mgenterology.
May 2003, Volume 98, Number 5, all of which are 15incorporated herein by reference in their entirety.
The pharmaceutical compositions may contain one gPmore 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

pharmaceuticaly Ay agEgieTS o MRS MRYRESHE 5o LaiABRIa ob he sl offesired

amounts of systemic adsorption, dissdlution profile, desired location in the digestive tract to be treated,
and the like. Thenpheingee el inperitiens npd Lutbra ConHIisewwr e fonekedmiple tbae or more
of a diluting agent, binding agent, lubricating 25 agent, disintegrating agent, colouring agent, flavouring
agent or sweetéiry BpsitisOiselyotstioavensalare rripiatbiadbresnened kbiied®@inAdsated
tablets, hard and softg{ela&le ca&{séliles Slﬁﬁ:%c ated é%li"& WO 2010/122436PCT/11320101051183
-20- lozenges, wafer ¢ %se(ﬁ 5%'38 FRVDGEy packet. For example, compositions may be
formulatedsfor topicalgggrier P CIREN SR QOBNARSaRIBRANS. 8¢ A80IBHARSuRCifamycin
derivatives are administered to the subject using a 5 pharmacedutically-acceptable tformulation, e.g., a
pharmaceuticaffpanoepiable doeimuiatio ra dey paod désisustdired dediverdy 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-accEjS5R fofamadhes SNMBsRRFARS L0BjceMROvREse! drimd@dlical

compositions ar itable for topi r.asal. administration 1g a subject. In other embodiments, as
described in dé@ﬁggee%v{f %%g%)#%ggeu égl%c%g}n(;%gﬂ%%@ﬁesented herein may be specially
formulated for adminipjgiies i3 sehews lighid faPnGnelebngtheaerdatehfordbmpdigndngf(1) oral
administration, for example, 15 drenches (aqueous or non-aqueous solutions or suspensions), tablets,
boluses, powdés;rgraaulesypartiss; i) paeatghaFadipifigtetiganfoRexanpeinyy sulscdtanéous,
intramuscular or intravenous injection as, for example, a sterile solution or suspension; (3) topical
application, forHMHEI8% cream, ointment or spray applied to the skin; (4) 20 intravaginally or
intrarectally, for examglgys uPSFRANS GHRAT-Id0BEN £TdP) S A I ETBR itR Al pqeOUS

aerosol, liposomal preparation or solid particles containing the compound e phrase

"pharmaceuticaliycretemableceier Rpithhperog@noRyds preteytaddereia, mpdnprpitiensy¢ontaining
such compounds, 25 and/or dosage forms which are, within the scope of sound medical judgment,

suitable for use in coMiGHLRItR BIROWSIES of-hINMVR BEREIsRA HiansamRaHBdt &ixEesaNBadxicity,
irritation, allergic response, or other WO 2010/122436PCT/1132010/051183 -21- probl r
complicatn, BRECLy SRR b Foalo BB RTRIT A o g oRy ey,
‘Pharmaceutically-aceggiaRiceafiansneldes RN aacaricalinaceapiplamassialngarmposition or
vehicle, such as a liquid or solid filler, diluents, excipients, solvents or encapsulating material, involved
in carrying or treospaltng thecssehedt chemétal foumng oigdrydpgertioR ofsiradibgy adRather
organ, or portion of the body. Each carrier is preferably "acceptable" in the sense of being compatible
with the other ii'ﬁgmé*@ﬁrﬁﬁmé!'formulation and not injurious to the patient. Some 10 examples of

materials which can S ph eyt -ACC rhers | : has
lactose, glucose andss'gti%rﬁor{;ée;?(f?rﬁ s@%h@? Z%}M%s é)éerér?llgta%rcrﬁ%%ﬁg@é@lréﬁ%ﬁgy%léé@, and its
derivatives, suias&adirmisagaeymejligeliriose. effwtsgnlose ans caliinse aeetaty; (4)
powdered tragacanth; (5) malt; (6) gelatine; (7) talc; 15 (8) excipients, such as cocoa butter and
Sl:ppc:jsitor)()wahp(élr(é(gymaitMCh as Eeanut oiI,IcottonIseeId 0i|,)Saff|OV\|/eI‘ oil,hsesarrlle oil, oIiveboiI,lcorn
oil and soybean oil; (10 cols, such_as pro ne glycol; (11) poiyols, such as glycerin, sorbitol,
mannitol and polyethbé{%}&dgl?w"@é&%g\éﬁaﬁ E%z@[ﬂﬁgdi'eate and ethyl laurate; (13) agar; (14)

buferng agents. suclh5 20 agResien X dR and alminim ipudec05) s anc: (10

pyrogen-free water; (17) isotonic saline; (18) Ringer's solution; osphate
buffer solutions; and (21) other non-toxic compatible substances employed in pharmaceutical
formulations. Wetting agents, emulsifiers and lubricants, such as sodium lauryl 25 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. WO 2010/122436PCT/1112010/051183 -22-  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 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
adminictratinn The combpocitinne mavy convvenienthyy be nrecented in 11init docane form and mav he



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 sinw rm will generally be that amount of the compou gb rﬁi esa
therapeutic ef e%t.%%ﬁeﬁr?géﬁy, out of one hundred %, this amount will range% wro%ﬁﬁégﬁl{!% % to about
ninety-nine % of active ingredient, preferably from ab8ut 5 A, to about 70 %, most preferably from
about 40 % to about 70 A,  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 WO 2010/122436MT/182010/05113 -23-

predetermined amount of a rifamycin d
ingredients. A compound may also be/a e as s , PRI ctuary or paste.  The rifamycin
derivative can be advantageously useé.in the [ ICinal preparations having antibiotic
g1t lons for oral use may contain, together
with the usual excipients, for example diluting @gents such a mannitol, lactose and sorbitol; binding
agents such as starches, gelatines, sugars, cellulose derivatives, natural gums and
polyvinylpyrrolidone; lubricating agents such as talg, stearates, hydrogenated vegetable oils, 20
polyethylenglycol and colloidal silicon dioxide; disintegrating agents such as starches, celluloses,
alginates, gums and reticulated polymers; colouring, flavouring and sweetening agents.  The
compounds presente%ﬁg@mjnclude solid preparations administrable by the oral route, for instance
coated and uncoated tablefs, 250f soft and hard gelatine capsules, sugar-coated pills, lozenges, wafer
sheets, pellets and pqviers/Hrsgaredmasksss or other containers. WO
2010/122436PC111B2010/051183 -24-  The medicinal preparations for topical use may contain
rifamycin derivatives 6tFanchifa isleaehoindepangend \obglesied fiedsttagoruRitoasisiognds of

Formula Il or in ixture with qth raI tiye ingredients, together with. uage ipients, s s white
petrolatum? whﬁz ,@?thom?ré n@%@;i\%ﬁ %@régf?%?éaﬁ@\ﬁ QELZ) 6k/p R Qycol4dodium
lauryl sulfate, at y I 0 ( tt yethyle [ orbitan
monostearate, S LB el oo ot a e eSS

methylcelluloseitrygroxyetnd Rapdkehutosetisediwmhcanoxynetyltekulost aolmidal slominum

and magnesium silicate, sodium alginate. =~ The compounds presented herein may be prepared in
various formuldinROABRNIAS, t85Eal hropaReiRAs! 138 inkARERI BirltiteMENBERRJES Scrams, gels

and lotions. In solid dosage forms present erein for oral adminjstration, 15 (capsules, tablets, pills,
Cragees, powdbre AR a BHE L G b oA R T b o WA
pharmaceytically-acceptable (@m?}%&m%ﬁpdium 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, suchrasp®reexaoties?0 chtbexsonetioyoeltuloisE payinatésBgelatinypodgémy|
pyrrolidone, sucrose and/or acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such

as agar-agar, cRicRim3&8bindte, BBhiB oI tapRith QERREIGAIY asRl Scteif e Abss HRERodium

carbonate; (5) solutiQn: retardi S, c@ raffin; >§é) tion agceleraiors, sughas
quaternary 25 2%1#% fl‘ﬂmﬁjﬁ}g%%g}%"(‘?‘w t%ﬁ(g? gggegrwé}gt% Z@{%b&é’@nﬂ% ac@y?ﬁﬁ:zﬁol and
glycerol monostearate;(8)|ahsiomreats, suaRyas krolR, anghgerrgnitekday ;i) dusicanttn steb as talc,
calcium stearate, magnesium WO 2010/122436PCT/1132010/051183 -25- stearate, solid
polyethyléide glgeokseaiiintribgnAlipsaefdhe pixdins tngdornardyeoyedringy agents In the
case of capsules, tgh|et ngﬁpills, E; pharmaceutical compositions may also comprise buffering
agents. Solid clﬁ‘rﬁ:z) ‘hi;rgy QYR 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



15with an inert 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 ‘3?185% Nols Hgfpared with coatings and shells, such as enteric %ﬂt}ﬂ%ﬁﬁ%‘g]%t}er coatings
well known in the plzlarmaceutical-formuIating art. They may also be formulated so as to provide
slow or controlled release of the active ingredient thetéin 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 filteg, j a ilizi inthe f teril lid:co sitions
which can be dissolvé&cf~L ?r{tgéﬂrzlégvé/%%irg §r9w s%iiﬁ!n%! 5ot?'ﬁqe)r erlﬁ%jﬁaﬁmgiﬁr’ngivrﬁ%'legéﬁata@%efore
use. These WQGRHH)/B2 243D PC THQ32PLALARLIRLAA RotTpRsiticns (0ay)akse/opsomIimentain
opacifying agents and may be of a composition that they release the active ingredient(s) only, or
preferentially, iRa teeairiq@etioer ofithetyastonaestiiriereatooptisitang, of Ryehpedingiaen

Examples of embedding compositi which can be 5 used include pplymeric substances and waxes.
The active ingr@g?grﬂzﬁgf?eﬂ'g@b@qarﬁkﬁ%?eié&ﬁl?l%?@ﬁsmr#ﬁ%yﬁfb?gpriate, with one or more of the
above-desgribed excipientseq hdfidid QHéa@J%‘W@‘:%') %ﬁ{ﬁgqmigr@@] ojﬁae(ri@myWrivatives
of Formula | alone or in a mixture of them or in association 10 with.compounds of Formula IT or in a
mixture with otlebsachyvkringrectdntsnookalejpybradicalis colytaictegtéole emialstoos Amarbemulsions,

solutions, suspensions, syrups and elixirs. In addition to the active ingredient, the liquid dosage forms
may contain inértt@il‘ﬁléFﬂé)éLQihﬁ%ﬁI?ydﬁscﬂ)ﬁPfh@B/ri,%Mh as, for dnalapre warinot odfaY!sdlvents,

solubilising 15 agents and emulsifiers, such as ethyl alcohal, isopropyl alcohol l,gar te, ethyl
acetate, benzypé%c%\éof,sggﬁ%&y Leﬂzoua;[?ﬁe’, S?C?psyt}fé%#g’ g%gc%ll? }f§%ﬁ%§?/@r{y él%@ﬁrg%;g(?ﬁ%gﬁﬁlar,
cottonseed, grquye mtﬁxwp,&@&t@w{éﬁeﬁ@&é\nﬂémw,emxgjyﬁﬁfabigt@h%ds%%%ppohol,
polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. 20 In addition to inert
diluents, thee orgkcuopgositions can include adjuvants such as wetting agents, emulsifying and

suspending agents, sweetening, flavouring, colouring, perfuming Eréfl reservative agents.

Suspensions, in additidMeCHRRRHIS St RAFRSAIGEHNRERI B BEMBR PARRA 8 iIREOMABRL B them or
in association wyjt ! ronula Ll QF ' [ ey ients, may
contain susper%%ﬁggg)n sﬂé%?] f%o?re %ﬁ;ﬁ@ {éﬁéo%gtgg%éﬁgg\%%ﬁ?%ﬁ?L%%jlggje%t%a%r?zag;orbitol
and sorbitan esexgi mAIgrorREalie esthhese, iVQ MY LAA436PET BP0/ ES3 2 &rrluminum

metahydroxide, bentonite, agar-agar and tragacanth, and mixtures thereof. =~ Pharmaceutical
compositions pReseéiecledsfitedrahaves vaginapadpiipnaretodyn49asipe KntRpas dss@ipository,
which may be prepared 5 by mixing,one or more rifamycin derivates alone or in a mixture of them or in
associatioi? Wit%gg%@&ﬁdéé%ﬁﬁ%@% Aol H%QPG%% Rﬁﬂ‘ud P 2RIE ﬁ%ﬁ%tﬂ@ﬁiggﬂﬂ'ﬁ&ﬁe or more
suitable non-iriialing SYCIRICaS eFiSaH i sAmpriaG tehemple Gt PURELIRAGIgRe dlycol
a suppository wax or a salicylate, and which is solid at room temperature, 10but liquid at body
temperature angliit¢iteten: 2nathimelthy thieinectam povaginalf davityudan dl redsadeftheatidlevagent.
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 15art to be appropriate. Dosage forms for the topical or transdermal administration of a
rifamycin derivatives include powders, spraysHointments, pastes, creams, lotions, gels, solutions,
patches and inhalants. The active gifér ,yéiiéid*e jvatives may be mixed under sterile conditions with a
pharmaceutically- 20acceptable carrier anw;rwig,m ar:\;/?b’reservatives, buffers, or propellants which may
be required.  The ointments, pastes; treams and gels'may contain, in addition to rifamycin derivates
presented herein, excipients, é’ﬁthraéianixmal ja’uhd";fveq\;étalﬁle fats, oils, waxes, paraffin, starch,
tragacanth, cellulose 25derivatives, pOIQé“th{ﬁé & glycols; silieenes, bentonites, silicic acid, talc and
zinc oxide, or mixtures thereof. WO ,,-gfo1041‘2@4%3@9@/?82010/05 8
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-28- 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 sugp(g%li%p} s talc, silicic acid, aluminium hydroxide, calcium ﬁ)ﬁﬂ%ﬁ olyamide
powder, or mixtures of these substances. Sprays can additionally contain customary propellants, such
as chlorofluorohydrocarbons and volatile un-substitutbl 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 15 preferred becausgthey minimize exposing the agent to shear, which can result in degradation
of the compound. Ordinatty;xgn aqueous aerosol is made by formulating an aqueous solution or
suspension of the agent toge 2 88 conventional pharmaceutically-acceptable carriers and
stabilizers. The carriers and 20°Stabilizers vary with the requirements of the particular compound, but
typically include non-ionic surfagtants (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, 25 Transdermal
patches have the added advantage of providing controlled delivery of a rifamycin derivatives alone or

in a mixture of them off HeERKLBiatiBe AR B@rﬁﬁ?ﬂ@ﬁ&@ SEERMRLN B A% 3RRYEre with other WO
2010/122436PCT/1B i égé&&gg 6?%0?%'3%'“%%2@?%%@@ ﬁ@&ﬁﬁg&?@%eg%@ £an be

made by dissolving or rsing the agentinthe p lum. ion énhancers<an also be
used to increass,the 8w oo Gribve Shasesivm asrSirdbe et heselfepissholUNsear§R
controlled by either providing 5a rate controlling membrane or dispersing the active ingredient in a
polymer matrix/degéerranemhthihfi@fesaorgopls asy@vmigihtegpoivdeushsdstiahssadde like, are
also contemplated as being within the sc%[?e resented herein. Pha@{aceutic I compo.siggg%

e Tivatives

presented here_riwgtﬁtaﬁ’@ 1"b é‘?ﬂé‘? BUmiASHARGHEo5TiSE BHE o PRI kYRR Aer
alone or in a mpxire af) h%oég?ﬁ)?ﬁﬁ’ﬁ&?é'%‘? BURQRRO S E{aﬁﬁﬁﬁr}‘éﬂl Hgﬁgﬂ & Mixtyrenyith other

active ingredients in combination with one or more pharmaceutlcally-acce sterile isotonic

aqueous or no gquesthyIsdluiormatigpargioRs, sUsyensigmaathgmuuisions astartedptwdergwhich 15
may be reconstituted into sterile injectable solutions or dispersions just prior to use, which may contain
antioxidants, b@fiCBRIMESRASSSEIRESthiBHrraeP Biai Raehiaibrinso RPRY RiItIAHIIBH of the

intended recipient.or suspending.or thickening.agents. Examples of suitable aqueoys and
on-aqiels CIVAHS whILR RAL) 0N Gy BN PR e B oD TTRl R A Brec
herein include watera Bhang, RAVPISSHR asoBlsraraPERBANETBICah AOSAMERE B8 and the
like), and suitablé mixtures thereof, vegetable oils, such as olive oil, and injectable organic esters,

such as ethyl olesthl Plopdefitiiyityndn toe chairateeidefdhexaialinds tensewftoatiey haterials,
such as 25lecithin, by the maintenance of the required particle size in the case of dispersions, and by

the use of §urfé\éMﬁts.| FD\A?@%&Q??QEMBW?/P@?@@W%@%-%rom%w&%ﬁﬁ‘pbéﬁiah@hay also
contai adiuvari syl R RISSSANRe g AERATS ESINNG AR inAnd diopstsing goents

Prevention of the action of microorganisms may be ensu inclusion of various antibacterial
and antifungal agrisedodeieopleidimatrhamieidrpbutanel. Phanoksomtitasislvand dhetbke. It may
also be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into the
compositions. [fcmombieproloneershebiemhmisiuRe kjesable shasnseeawicletbrim thayadst brought

about by the ing¢lusion of agents which delay absorption such as gluminum monostearate and
10gelatin. RS REERLENS BB 6 BRI AP R/ R MUEdE QIR RS 8 S8 110588 Blon of the
drug from subcylaaeay g durapscilniection eE abls depabiupIs AR Madedpileaing
microencapsule matrices of rifamycin derivatives alone or in a mixture of them or in’association with 15

compounds of Bagsdlarl thieicanpstung with otherladtive ingredients in biodegradable polymers such
as polylactide-polyglycolide. Depending on the ratio of drug to polymer, and the nature of the particular
polymer éifiployed, th&hatEEGCHRY Fefyabe GaT Rt aviolRidekxaIRRediktnRIe56066 & dble

I includ ly(orthoest d.pol hydri . 20 Depet injectable f lati |
orepared by ey therinta T ToUer L oP I oo S i oF S LHEN (P cBody
tissue.  Whepdhawiigycinerivativesief Rosmuladianstey.in =gixtirgiahiem e inpgsociation

with compounds of Formula Il or in a mixture with other active ingredients are administered as
pharmaceuticals to humans ‘



25and 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 WO 2010/122436PC 11/M2010/0511 83 -31- active
ingredient in (“%1?4%}3}? ¥vith a pharmaceutically-acceptable carrier. RW%%@&%P&% route of
administration selected, t%e 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. 17 %légl@gﬁgge é%\éeﬂs ?éj tirggrgé)ég%e o&ad 'tl‘liﬁ:}ﬁaetion ngﬁ aﬁtg{goéjgg@%ignts in the
pharmaceutical compositions presented herein may be varied so as to olbtain an amount of the active
ingredient whichyigretiartivado aniievedise raiiprbieranputiseseonsefora partzdrimsiisnt
composition, and mode of administration, without being toxic to the patient. 15 An exemplary dose

range is from 18i/}3060aiMg BENidRly. IoWArpeMHanets dsse bfasemMeiisom, deihaible P Fandiula |

ted herein is th i hat tient tolerate wjthout devyelopi [ ide effects. |
oo embodimel TR Gy GERLRULL pIAGHnESE HErEi ard A A B S oBheliaton of

about 20 1smg {gabout 200, Mg pEbIdIOgrMATPRIY Asiahe 39yt bR 2 APGMILANMAKd s gbout 40
mg - about 80 mg/kg of body weight. Ranges intermediate to the above-récited values are also within
the scope of theaneentiemidémitprebmEbgedherapy ¢restiaentsbotintimecosyd Lnds reserited 25

herein and the other drug agent(s) are administered to mammals (e.g., humans, male or female) by
conventional MBKBHE FRRBGEMS ey DemarsimbihieRRryainglkalisags Bsm Br BbPHrste dosage

forms. WO 2010{ 2\2N43{6PC.'|' /182&9/965“ 1%?6 l'3n21'e rffecrtive arﬁprurf]tsr oélthe osher heragfe%éic agents
are well known'td thosa gkindy i e sit owe\l/‘[er, it'is w&ﬁ'%it inthe SRiffed A A S]BUI’L\J/I W to
determine the gibiey dheyaRAutia AASR oARIIMA IsHeriNeRMRUHICAIM dNtABAAIRodia Presented
herein in which another therapeutic agent is 5 administered to an animal, the effective amount of the
compoundOpresdored logrein is lessxhan itwiffestigteamanatomitdbs tigdyadier titkoxpeaticaagent is not
administered. In another embodiment, the effective amaount of the conventional agent is less than its

effective amo_uitf’ETirr?E&gé‘?ﬁﬁ‘éaﬁ?egéﬁ%&'ﬁé}%iﬂrd%mQmﬂmﬁe%dnIﬁ fﬂ?§%‘é®,"ﬂ%$@f‘§& 10 side
effects associated W"'ﬂr{?%%ﬁSﬁ %%gqﬁ&@?@%@@f %%a i'8W&Su?ggéﬂ(?;eéﬂat@lﬂﬂha&%mges

(including without limitation improved dosing regimens and/or re ug cost) will be apparent to

those skilled in/deyaroinerapersteraRotm et ibe befapies (6dm PsapbylatticcosAd Brsliageutic
agents) are administered less than 5 minutes apart, less than 30 minutes apart, 1 hour apart, at about

1 hour apart, ateberatisasiut e hmastipamixtaisoul emperatorabn@esobadwpan, @ebout 3
hours to about 4 hours apart, at abqut 4 hours fo about 5 haurs apart, at about 5 hours to gbout 6
hours apa}r?, at m?@ﬁ‘gﬁrs ?cpab%tét %“ﬁo ({aﬁ%xfugt g%g) Ol\ffegrﬁofﬁr‘é é%o%ﬁe 8%85‘!%? art, at
about & hours g/88ah8 RAuSARGK. ALSRAASBRKIA decrhovhLd Baue ARRLL BbARaULAA fours to

about 11 hours apart, at'about 11 hours to about 12 hours apart, at about 12 hours t0 18 hours apart,

18 hours to 24 hpeacpart 24 thas taB6daesaming Ihhihe ntarde holutissapanind® hadirseto 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 hodosbre o Pranrdac! Hoaneb e et aasitierda wiich the reaction was

2010/122436PC171B2010/051183 -33- bodi t t ' dministered withi
(ne same patiehEUTLOL AN o OUMAGTL, ord 8P e CB A RO o IR G and
one or moye othekAe AR SroRRREYEICtE P INETRRRMtITa0gEI) 1Ay RYslivalhaadministered.

Cycling therapy involves the administration of a first therapy (e.g., a first prophylactic or therapeutic
agent) for a petiuat df érreadtibovnealibyetiea adraifdsteaddnfdhe seectidthésapyi{egrriadendnd
prophylactic or therapeutic agent) for a period of time, optionally, followed by the administration of a

third therapy (eR55S578pRyRACRS BlarRF 3R ARPIBRIGIR) RARSRHEIFITSrAg 2R YU RIRH) dhé
repeating ihis sggpicatial adminilfatian e NREYEIE LOEIeALD Lathips e deyelanmentof,

resistance to one of the therapies, to avoid or reduce the side effects of one o rapies, and/or to
improve the effigagy|cdtidettherapiesidaierrtaintrebadimatstthg ayminisiration afdherrpmne
compounds
25 oxidizing agent can be an agent capable of oxidizing, under the reaction
conditions, the iodine ion, in order to release iodine in the reaction mixture.

The iodine, or the iodine/oxidizing agent, can be present in the reaction



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 ot iments, the administration of the same therapy (e.g cli
Rbampedine s ARI RGNS

r
therapeutic agent) o an a rifamycin derivatives may be repeated and he a minlssgration may
be separated by at least at least 1 day, 2 days, 3 day%?”s 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

15about 72 ho il for S di ybe from hetwe bout 1.d about 3
months. WO 2%[%% Zig%%’gﬁlyl%gﬁgﬁ)@p&§w§ﬁ %%E@s %’rﬁ %s%g)g}é\ﬁdﬁgb rﬁaerrél(éylf\(lﬁ%bgmple,
kits for treating ¢ hsuiiebdiserdatn melbigcitdriiakito mpy GaatAD s axampe raeRIsnre pf
rifamycin derivatives alone or in a mixture of them or in association with compounds of Formula Il or in
a mixture with el &cthastdrewiens ailtesiastliotiods! iorseThé tsubstmnseiviuseatag contain
prescribing information, %%Eggeei‘ formation, stol{a'ge information, and the like. = Packaged.

compositions af48doSt P I6Rp iR BHRIER e BRERID R dSAABERLIF G%r more

of a rifamygin d&riamr?%ﬁlgggtghg! 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 treatiNgeachthjeetdsubatjreuitdm magusndptigle fiori boviebtitont esaand mackaged

with instructions to treat a subject suffering from or susceprtible to a bowel disorder. 15Example 1
Synthesis of Prepare other compounds of Formula I. Thus for instance, a compound of

127,14'E,241)-5,17".19'-trihydraxy-12'-(hydroxvmethy])-23'-methoxy-2',4',16', 18' 20", 22'-hexamethyl- 1',
4.6 11 tetraoR OB ey AL L SO AT o TErah A Bemtatehaed aBove,
11,1,1,131trien®w{r@am?§)m18&a%%aﬂ%xyﬂ&%wg SHENRORIDBIRPRYMa SRR Bethod for
making the compound of Formula Il where R'is acetyl, R1 is hydrogen, R2 is para-methyl and Rz is

hydroxymgthylfor instaitoes bf(Nascdibimedithrranea (ATCC 31064) was propagated for 6-8 days on
Benett's agar and incubated at 28C. Two 500 ml 25 Erlenmeyer flasks were inoculated, under sterile

conditions, with the cmﬂﬁem%nﬁhg QR LRark. WhE RISk otall A9® MR e§étative
medum composig s SIS i BAMMEZIRRERTAPER e
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.



Glucose 20 g NaCl 1.5 g H20 1liter The pH was adjusted to 7.3 with 1M NaOH. The flasks so
inoculated were placed on an alternative shaker at 28C for 72 hours. The content of 5 the two

Erlenmeyer flwgsz(wgigg%d as inoculum by pouring it in a 10-liter pre-fe[r;?%\%ﬁﬁ@ﬂg}g 4 liters of

the above mentioned vegetative medium. The incubation was carried ou an agitation of
300 r.p.m. and 1 v/v/rn aeration. After 48 hours of gerth a volume of 7-10% of packed cell was
obtained. 10In 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

S e SO AR A ST ROURE S,
with a purity higher than 90% from the reaction product by purification
techniques known in the art, such as chromatography.

The compounds presented herein are useful antibacterial 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, Ry 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 I.

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 o 100% by
weight.



Propylene glycol 5 g Ca003 8.5 g Na diethylbarbiturate 1.7 g CuS0e5H20 2.8 mg FeS0e7H20 8.5 mg
ZnS0e7H20 42.5 mg MnS0e7H20 3.4 mg CaC127H20 1.7 mg (NN6Mo07024H20 0.85 mg H20 to 1llitre

The pH was 6\%18%%9/\{9%13? with NaOH and sterilized for 60 minutes at 120&;&%‘;&%}%{'{@““ the pH

was 6.4. An amount of the prefermenter content equal to 5% of the fermenter content was used as an
inoculum. 5 The fermentation was carried out at 28C Imth a 750 r.p.m. agitation and aerating at a rate
of 1/v/vim. 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 th was, th tqre cell -

mycelium was remO\\;\ﬁe% b?/ﬁl?tra ion%sg{dg |écardeed%k%§?ﬁ%iﬁ\l/%s{ a@%ﬁ%@%& eBH éadn \ﬁiﬂ-}g%%%(v/v)
hydrochloric acié@ipbaxtactet! theemtinaes Willransequad valiaets Athylasetaseadibe sgmbined
extracts were concentrated to dryness under vacuum at 35C and the residue was 15dissolved in 0.005
M sodium phosphigetsufiespeigisniSodium nitrite was added to give a final concentration of 0.2%

(w/iv). Aft tirring f 0 min. WO 2010/122436PCT/182010/051183 -37- at mt t th
Btior solution whs ol EA HRRNNIR c SRA AL AISAPUL b LSOl SRl TS LB RB R organic

extracts ware QRGERITaHhia RINSSGr KICHKAN 363R0) BhstaRluPRRETiebHSINg Filca gel

column chromatography in isocratic condition of elution 5 with a mixture of solvents dichloro methane/

methanol in theatatiindirhi{eivg, lingrevelecibstdre8 crafimin, evitbadieadinghtapaciyvasritigrarm of
mixture to separate in 13 milliliters of stationary phase. _The obtained compound was analyzed in
HPLC, using aPRgEraremisaoldarraavify amahsns dNese niaiBuBiighsarBays aantai

compounds of Formula | alone or in a mixture compound of Formula Il or
other pharmaceutical active ingredient with the usual additives such as, for

10 instance, sweetening, the usual additive such as, for instance, sweetening,
flavoring, coloring, coating and preservative agents, inert diluents such as,
for instance, calcium or sodium carbonate, lactose and talc, binding
agents, e.g. starch, gelatine and polyvinylpyrrolidone, suspending agents,
e.g. methylcellulose or hydroxyethycellulose, and wetting agents such as,

15 for instance, lecithin, polyoxyethylene steatates and polyoxymethylene
sorbitan monooleate.

The preparations useful for the topical and parenteral administration
may contain the active ingredients dissolved or suspended in distilled and
pyrogen-free water, in admixture with the commonly employed

20  pharmaceutical carriers.

Another aspect of the present invention is the use of a compound of
Formula | alone, or in a combination with another compound of Formula |,
or in combination with a compound of Formula II, or in combination with
other pharmaceutically active agents to treat or to prevent the bacterial

25 infections. In particular, the presently disclosed pharmaceutical
compositions can be used to treat a patient suffering from a bowel related

disorder, including, but not limited to, one or more of irritable bowel



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 9Q9 , cted and the solvent concentrated to dryness u %ei.r .The
chromatogra&{%\%ﬁﬁé;ﬁlgz%uf‘?compound of Formula 1l wherein R is acetyl, RI% |g¥1§(y?$%)g1e]r%—?l?2 is
p-methyl and R3 is hydroxymethyl, characterized by-d®Retention Time (RT) of 7.45 min. is in Figure 1.
The compound was identified by 1H WAR and the spectrum is shown in Figure 2. Example 2
Synthesis of (16Z,18E,28E)-25-(acetyloxy)-5,21,23-trihydroxV- 20

16-(hydroxyme§, D-27-met 1 4 F -1.15- -y YT
dioxo-1,13-dihyé r¥c1)a- - ,7-@%3%%%’nta grc%%g 1#%? g#%%%%h%%b [gl?f@%jﬂa%mg’{%idazo
[1,2-al pyridine fLigBidadatediarrndhis coaraupgl is dngrgrsapounid of FormadalawhpeRimpcetyl, R1
is hydrogen, R2 is p-methyl and R3 is hydroxymethyl. 25A solution of 200 mg of

(12'Z,14'E, 24' B8/ grqudhtribieinoxy-dise dasgdroRkyonéthg@n @ atiisthprycrgaticissufficiency,

18',20',22'-h thy1-1'4,6'11" tet - 1'.2'- dihydro- 6'H- spiro [1,3 - di I -2,9-12,7] -
120,22 b AE b eI e dhuie Bl sipL i dooine 26 2.1 epon
-21' -yl acefate, Obta”ﬂﬁdaﬁﬁt%%?%?@@d{‘ SPRIBAIR EnES, disSolsH gf%@@@bf&ét&'@@d”ﬁé%ﬁmd 0.5 ml

ethanol were added under stirring at room temperature with 82 mg of 2-amino-4-methyl-pyridine. The

reaction mixturpo¥asse eiraityadiedido raaioity fivadbare untibteinpiatthditiappeiatiae ¢ ef trm eeagent of
Formula Il by HPLC analysis in the same reported in Example 1. The solution was brought to ambient
temperature antl 5888R3PAsEOTBId.-adidWeleaiddeacive JbRiticRIMESIaSI dIRIER PN \EHith

d HC dth ) ' : d with li .0f ab .0 ml of 10 ethyl
ccetate. The pABRARR L RO LS B GRE b A SuR Sl RALTRA U evaporated by
dryness.  The oblaiapgl pespRsrslnaal 88 oA P asien dhprammsRadiioaraliBragel L is

characterized by a RT of 6.2 min., with a purity corresponding 5% and the chromatogram is in
Figure 3. The ditaneéd dBisampmordevas édentifisthgn BT AR)iSteMIgRIOL2C NiRcpectrosedpy and
the molecular weight determined with EIMS spectroscopy.  1.R Spectrum- characteristic absorption

bands were ob&eplRalafiHO$6RBRHIF ALY LeHERY Bn aMeH b RineA%iIBT JMRIe! FRPBABGIS72,
1106.4, 1050 7 FORSE0T & a8 I B gt e e Bl & 0 B EEiREde e e

data are in agregywent withdiergoparedralctuiRiobe  assddiahblyl. Ri SPeSHUNTG/dshasagteristic
resonance peaks were observed at the following (expressed as p.p.m.): 0.34(d,3H), 0.76(d,3H),
0.97(d,3H), 1.2d@f{iie-Bysosimtad |jarrbsen TRy Al S9(sBayE89(SBH), DESEHEHhacda(al1 H),
2.59(s,3H), 2.91(m,1H), 3.02(s,3H), 3,37(d,1 H), 3.73(m,2H), 3.95(m,2H), 4.50(d,1 H), 4.63(d,1 H),
4.95(d,1 HP§, 5. FMES vy SbA SRS hr%@@%%f@i*tégp&%@?iw%. {06y, 6.49(d,1
H), 6.92(d,1 H) ( e A 1 73s: L H), 16.89(s, 1H), where
s= singlet, d= d%%'@%tﬁ%é%{éggé%#@%%%@%#'%ﬁ%ﬁ%h% rg:? %éﬁﬁl the data are in agreement

with the proposed strudtgreerigtiB@eNERmSpectump Lheutntdsiphie reltsnaiarenibakspanteinbserved
at the following (expressed as p.p.m.): 7.14, 7.47, 8.75, 10.90, 10 17.25, 20.79, 22.33, _
32.81,36.87,38P(t 3813816 inprgsr 3op sxamplm, ravelery. edaonea, 1wy ognhoLespiire

108.43,109.58,,111.77, 114.29,.114.29, 114.37, 11774, 119,09, 122 77, 125,39,.129.26, 139,09,
130,78, 141 16 TER A BOT 0502 8 H0OM 7 6aoH TR OARS SRR fum's
ShC_’W“ in E(bgur?éﬁéﬁg W@ﬂﬁérﬁr@mwﬁgm@mwﬁbm@w@% SIrHdnERs. Dgﬂ\éééé' Regiimolecular
weight was determinate with tuning parameter ESI+ and ESI-, with a capillary 3.00KV, a cone of 25V
and an extractaled 16aBK \deflemdpegtum tisan Fapascs asidithe Bhtaieedosayouachbad armolecular
weight corresponding to 801. Example 3
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



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 %;8}%3??}?” 0 of the pathogenic bacterium (MIC) was deterrg;!?g/?g’h%i@iﬁéﬁi%gcro dilution

method as described in National Committee for Clinical Laboratory Stand 03 and E.
coli (ATCC 25922), P. aeruginosa (ATCC 27853), S %reus (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. WO

20101122436P G BRONURS A3 e TRBIE SHEROns ey SauliRALInE misiu spngagiraton o

inhibition the growth'in vitro on different strains of Staphylococcus spp an ococus spp. Table 3

Number Strain dCAmad I Q&rIBRING2E HMdwaednstirddd 996 Eannei 11782468 Girawedii 128
109 C.freundii 128 89 C.freundii 128 93 C.freundii 128

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



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 E.aerogenes 128 110 E.aerogenes 128 112 E.aerogenes 128 6-74

E.cloacae 12§ 6-86 . cloacae 128 PCT/TB2010/051183
-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 ll, 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 associéted 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



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 -41- Number Strain MC (mg/L) 88 E.cloacae 128 89 E.cloacae 128 93.1 E.cloacae 128

102 E.CIOaca‘i,\;l(g%1'109;’52436 PCT/IB2010/051183
-19-

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,



E.cloacae 128 166 E.cloacae 128 168 E.cloacae 128 214 E.cloacae 128 30-97 E.cloacae 128 30-85
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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. 7
The rifamycin derivatives are administered to the subject using a

5 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
admihistered to the subject.

10 These pharmaceutical compositions are suitable for topical or oral
administration 1o a subject. In other embodiments, as described in detall
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,

15 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)

20 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,

25 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 “pharmaceutically-acceptable carrier” includes a
pharmaceutically-acceptable material, composition or vehicle, such as a
5 liguid 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
10 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;
15 (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
20  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
25 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
abouf 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
5 flavoured basis, usually sucrose and acacia or tragacanth), powders,
granules, or as a solution or a suspension in an agueous or non-agueous
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
10  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
15 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,
20  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,
25 of soft and hard gelatine capsules, sugar-coated pills, lozenges, wafer

sheets, pellets and powders in sealed packets or other containers.
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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 qual 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/of 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 polyethyliene
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 hydroxypropyimethyl 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 an inert 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
5 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
10 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 diILjents commonly
used in the art, such as, for example, water or other solvents, solubilising
15 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.
20 In addition to inert diluents, the oral compositions can include
adjuvants such as wetting agents, emuisifying 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
25 of Formula Il or in a mixture with other active ingredients may contain
suspending age'nts as, for example, ethoxylated isostearyl alcohols,

polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
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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

5 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,

10 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

15  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-

20 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

25 derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc and

zinc oxide, or mixtures thereof.
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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 @ mixture with other active ingredients, excipients such
as lactose, talc, silicic acid, aluminium hydroxide, calcium silicates and

5 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

10 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 agueous aerosol, liposomal preparation or
solid particles containing the compound. A non-aqueous (e.g.,
fluorocarbon propellant) suspension could be used. Sonic nebulizers are

15 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 agueous
solution or suspension of the agent together with conventional
pharmaceutically-acceptable carriers and stabilizers. The carriers and

20  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.

25 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
5 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
10 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
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 blood of the intended
recipient or suspending or thickening agents.
Examples of suitable aqueous and non-aqueous carriers which may
20 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
25 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 controlied. 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.



Emil 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

WO 2010/122436 PCT/IB2010/051183
-30-

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 skilied 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
about 2 hours to about 3 hours apart, at about 3 hours {o
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., prophyléotic 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 alsd provided hérein, 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

S

-23’-methoxy-2’.4’.16’.18°.20°.22"-hexamethyl- 1’. 4. 6 11’ tetra-

oxo-1’,2’-dihydro-6’H-spiro[1,3—dioxolane-2.9’ - [2.7] epoxypentadeca

[1,11,13ltrienocimino) naphto[2.1-blfuran]-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 Rs 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.
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Table 1
Component Quantity
Beef extract 5¢
Yeast extract 5¢
Peptone 59
Casein hydrolyzed 3¢
Glucose 20 ¢g
NaCl 1.5¢
H,0 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 25¢g
Soybean flour 5¢
(NH4),S0,4 9.5¢
MgSQO,4e7H.0 0.85¢
Glucose 95¢g
Glycerol 40 g
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Component Quantity
KH.PO, 19
Propylene glycol 59
CaCOs 8.5¢
Na diethylbarbiturate 1.7¢
CuSQO45H,0 2.8 mg
FeSO47H.0 8.5 mg
ZnS0O,47H,0 42.5 mg
MnSQO47H,0 3.4 mg
CaClys7H20 1.7 mg
(NH4)sM07054+4H,0 0.85 mg
H.0O to 1 litre

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

5 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

10 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

15 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.
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at room temperature the buffer solution was extracted three times with an
equél volume of ethyl acetate. The combined organic exiracts 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 acetonitrite/0.025 M Sodium
Phosphate bi-acid pH 7.0 buffer, in the ratio 1/1 (v/v) with a flow rate of 1
mi /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 (167,18E,28F)-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-(epoxypentadecali.11,13] trienoimino) furo
[27.3”: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, Ry

is hydrogen, R is p-methyl and Rj; 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-
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pentadeca [1,11,13] triencimino) 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 fim: 3400, 2972,
2929.6, 1717.7, 1654.3, 1690.0, 1543.6, 1508.5, 1475.7, 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),
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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, 144.54, 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
ESl+ 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.



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%Szg.ﬂjﬁﬁar&altophilia 128 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.freundii 128
94 C.freundii 128
99 C.freundi 128
106 C.freundii 128
109 C.freundii 128
89 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 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




-49- 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
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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




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

WO 2010/122436 PCT/IB2010/051183
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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




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 -50- No. Strain M.I.C. (mg/rni) 94 S.aureus 1 394 S.aureus 107 S.aureus 1 113

WO 2010/122436 PCT/IB2010/051183
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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




S.aureus 411 S.aureus 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 025 92 S.aureus 0.5 99 S.aureus 0.5 100

WO 2010/122436 PCT/IB2010/051183
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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




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

WO 2010/122436 PCT/IB2010/051183
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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
30-58 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.sacazaki 128
9 E.sacazakii 128
20-35 K.oxytoca 64
3.1 K.oxytoca 64




S.aureus 0.5 20-25 S.aureus 0.5 20-30 S.aureus 0.5 -51- No. Strain N1.I1.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 20-31 S.aureus 217

WO 2010/122436 PCT/IB2010/051183
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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.pheumoniae 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




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

WO 2010/122436 PCT/IB2010/051183
-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.liguefaciens 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




S.aureus 1 209 S.aureus 1 217 S.aureus 1 220 S.aureus 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

WO 2010/122436 PCT/IB2010/051183
-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.Iwoffi 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




-52- No. Strain M.I.C. (mg/m1) 30-67 S.aureus 223 S.aureus 1 400 S.aureus 1 402 S.aureus 1 30-120
S.aureus 1 30-130 S.aureus 30-133 S.aureus 1 30-146 S.aureus 1 30-23 S.aureus 1 30-48 S.aureus

WO 2010/122436 PCT/IB2010/051183
-49-
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 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




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

WO 2010/122436 PCT/IB2010/051183
-50-

No. Strain M.L.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
111.8 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




>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 -53- No. Strain M.I.C. (mg/m1) 30-35 S.aureus >1 30-40

S.aureus >1 (. »410122436 PCT/IB2010/051183
-51-

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




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.epidermidig;,06;0/122436 PCT/IB2010/051183
-52.

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




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 gepidaimidis; 0.25 20-104 s.epidermidis 0.25 PCT/IB2010/051183
-53-

No. Strain M.L.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 10.25
20-61 s.epidermidis {0.25
20-62 s.epidermidis |0.25
10 S.epidermidis {0.5




20-18 s.epidermidis 0.25 20-61 s.epidermidis 0.25 20-62 s.epidermidis 0.25 10 S.epidermidis 0.5 -54-
No. Strain M.I.C. (mg/m1) 20-107 s.epidermidis 0.5 12 S.epidermidis 0.06 30-134 S.epidermidis 0.06
30-75 S.epidgyyidis -H9,17 S.epidermidis 0,12 30-54

PCT/IB2010/051183
-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

130-90 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




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 30-73 S.epidermidis 1 30-10 S.epidermidis >1 30-148

S.epidermidish530rhape-epidermidis 1 30-109 S.epidermidis 0.25 29 perrga010/051183

-55-
No. Strain M.L.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




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.epiderm d s >1 30-66 S.epidermidis >1 233

S.epiderm d 8,966 28 3pidermidis 0.06 247

PCT/TB2010/051183
-56-
No. Strain M.L.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 Efascalis |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




S.epidermidis 0,06 -55- No. Strain M.1.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.haemoliticu&,@Zﬁ,%%éﬁgemoliticus 73 S.haemoliticus

PCT/IB2010/051183
-57-
No. Strain M.L.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




1 178 S.haemoliticus 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 0.539»higSpgminis

PCT/IB2010/051183
-58-
No. Strain M.L.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




84 S.intermedius 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 -56- No. Strain NI.I.C.

(mg/ml) 30-1285WaRnsid-12 PCT/IB2010/051183
-59-
No. Strain M.L.C. (mg/mi)
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-dihvdro-2H-2,7-(epoxvp‘entadeca[1,1 1.13] 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-
8-olate (Compound |, where R is acetyl, R; is hydrogen, R, methyl and Rs
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 |

Svnthesis of derivative of Formula |

Alternative compounds of Formula | are synthesized according to

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

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

4) alkyl, benzyloxy, mono-and di-(C.5) alkylamino (Cy.4) alkyl, (Cy.5) alkoxy-



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 162 S.warneri 1 182 S.warneri 1 153 S.warneri >1

WO 2010/122436 PCT/IB2010/051183
-60-

(Cy.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 Il, 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 lll, substituted by one or two of the following
10 substituents at the R or R; positions: (Cy.4) alkyl, benzyloxy, mono-and di-
(Cr.a) alkylamino (Cy.4) alkyl, (Cys) alkoxy- (Ci.s)alkyl, hydroxy-methyl,
hydroxy-(C.4) —alkyl, and nitro and Ry is one of (Ci.4) alkyl, benzyloxy,
mono-and di-(Cy.3) alkylamino (Ci.4) alkyl, (Cis) alkoxy- (Ci.s)alkyl,
hydroxy-methyl, hydroxy-(C,.4) —alkyl, and nitro, or substituted such that R;
15 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. 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



30-145 S.warneri >1 AT0C29213 S.aureus 0.5 09-85 E.faecal is 4 035-52 E.faecal is 128 80
E.faecal is 32 81 E.faecal is 32 035-63 E.faecal is 64 035-65 E.faecal s 64 035-78 E.faecalis 64 09-35

E.faecal is 64y0 20101122436 PCT/TB2010/051183
-61-

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

Svynthesis of derivative of Formula |

5 Alternative compounds of Formula | are produced according to the
following process. In particular, this process is used to prepare compounds
of formula |, wherein R is acetyl, R is one of (Cy.4) alkyl, benzyloxy, mono-
and di-(Cy.s) alkylamino (Cy4) alkyl, (Cy3) alkoxy- (Ci.s)alkyl, hydroxy-
methyl, hydroxy-(C.4) —alkyl, and nitro and R2 is one of (Ci.4) alkyl,

10 benzyloxy, mono-and di-(Cy.3) alkylamino (Cy.4) alkyl, (Cy3) alkoxy- (Ci.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 R; one of is hydroxyethyl, hydroxypropyl or

15  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

20 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 aé inoculum by pouring it in a 10-liter
pre-fermenter, containing 4 liters of the above mentioned vegetative

25 medium. The incubation is carried out at 28°C with an agitation of 300
r.p.m. and 1 v/v/im aeration. After 48 hours of growth a volume of 7-10 % of

packed cell is obtained.



035-125 E.faecalis 64 82 E.faecalis 64 88 E.faecalis 64 91 E.faecal is 64 173 E.faecalis 64 -57- No.
Strain M.1.C. (mg/m1) 188 E.faecal is 64 218 Elaecal is 64 219 E.faecal is 64 035-58 E.faecal is 128

035-116.2 g 2010/122436 PCT/IB2010/051183

-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

5 120°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

10 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

15 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 exiracted three times with an
equal volume of ethyl acetate. The combined organic extracts are

20 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

25 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



E.faecalis 128 035-20.3 E.faecalis 128 87 E.faecal is 128 89 E.faecalis 128 90 E.faecalis 128 035-96
E.faecalis 64 92 E.faecal is 64 94 E.faecal is 64 09-7 E.faecal is 128 09-21 E.faecal is 128 93

E.faecalis 12895dR/122436 PCT/IB2010/051183
-63-

Example 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 than the solution is exiracted with two aliquots of
about 1.0 ml of ethylene acetate. The pooled organic phases are dried

5 over sodium sulfate, filtered and evaporated by dryness.
The obtained compound is analyzed in HPLC in the same condition
of Example 1, is characterized by a RT of 6.2 min., with a purity

corresponding to 95%.



E.faecal is 128 09-94 E.faecal is 128 035-128.1 E.faecal is 128 035-136 E.faecalis 128 126 E.faecalis
128 127 E.faecal is 128 128 E.faecalis 128 158 E.faecal is 128 09-72 E.faecalis 12@&@81%faecalis
128 09-79 E.faecal is 128 172 : -

-64-
CLAIMS
1. A compound of Formula I
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wherein:
R is hydrogen or acetyl,

R; and R, are each independently selected from the group consisting of
hydrogen, (Ci4)alkyl, benzyloxy, mono- or di-(C,;)alkylamino(C4)alkyl, (Ci.
s)alkoxy-(Cj.4)alkyl, hydroxy-methyl, hydroxy-(C,.4)-alkyl, and nitro; or R; and R,
taken together with two consecutive 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

R3 is hydroxyalkyl(C;.4).

2. The compound of claim 1, wherein R is an acetyl group, R; and R, are

independently hydrogen or methyl, and R; is hydroxyalkyl(Cj.4).



E.faecal is 128 166 E.faecal is 128 -58- No. Strain M.I.C. (mg/m1) 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 %S%Lfaecalis 128
337 E.faecalis ’

-65-

3. The compound of claim 2, wherein R is an acetyl group, R; is hydrogen, R, is

methyl and Rj; is hydroxymethyl.

4. A process for the production of a compound of Formula II, the process

comprising:

II

obtaining a biological culture comprising a microorganism in water solution and
nutritional agents; and

oxidizing the obtained culture with an oxidizing agent;

wherein R is hydrogen or acetyl, and Rj is hydroxyalkyl(C;.4).

wherein the microorganism is selected from Streptomyces mediterranei and
Nocardia Mediterranea; and

wherein the oxidizing agent is selected from one or more of sodium nitrite,

aqueous solution of potassium dichromate, ammonium persulphate, or sodium



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. faec m 128 136
E.faecium 64 141 E.faecium MCSLLP

-66-

periodate.

5. The process of claim 4 wherein R is hydrogen or acetyl and Rj is

hydroxyalkyl(Cj4).
6. The process of claim 5 wherein R is acetyl and Rj is hydroxymethyl.

7. A process for synthesizing a compound of Formula I,

I

wherein:

R is hydrogen or acetyl,

.R1 and R, are each independently selected from the group consisting of
hydrogen, (Cj.4)alkyl, benzyloxy, mono- or di-(Ci.3)alkylamino(C;4)alkyl, (Ci.
y)alkoxy-(Ci.g)alkyl, hydroxy-methyl, hydroxy-(C,.4)-alkyl, and nitro; or R; and R;



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 WO
2010/122436PCT/182010/051183 -59- No. Strain MCSLLP

-67-

taken together with two consecutive 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
Rs in hydroxyalkyl (Ci.4); the presence of comprising reacting a compound of

Formula 11,

I1

wherein R is hydrogen or acetyl, and Rj is hydroxyalkyl (C;.4),

with a compound of Formula III:

wherein R; and R, are each independently selected from the group consisting of

hydrogen, (Ci4)alkyl, benzyloxy, mono- or di-(Ci.s)alkylamino(Ci.4)alkyl, (Ci.3)



M.I.C. (mg/ml) 197.2 E.faecium 64 206 E.faecium 128 ATCC 29212 64 Example 4
Useof(16Z,18E,28E)-25-(acetyloxy)-5,21,23-trihydroxy-16- (hydroxymethyl)-(gﬁ%—rgrﬁ;hoxy-
2,4,11,20,22,24.26- heptamethyl- 1,15- 5 dioxo-1,13-dihydro-2H-2,7-(epoxypentadetall,11,131
trienoimino) furo 12",37:7',8j in bacterial infection A patient suffering from a bacterial infection is
identified. A pharmaceutical formulation containing (Ié ,18E,28E)-25-(acetyloxy)- 5,21,23-
trinydroxy-16- (hydroxymethyl)- 27-methoxy-2,4,11,20,22,24,26- heptamethyl-1 ,15-dioxo-1
,13-dihydro-2 Hs2,fv(epoxaipenta mdidsd] tHemewine) fwrald 3 add8hitro: sub.
naphto[l‘,2':4,5]%%1ia/a(zgtg?[(izta,(gg-fvl?]lrj)yr%%{;\1@6}(—"9@2}-iugr;["lﬂ(‘iy;ﬂjlzljlf'gaéﬂ(%%E(?nrggcl)lﬁsrlléa [f}lkhae%ggélfgoécgyﬁ SRulbls',1 h?/%drogen,
R2 methyl andRR8hs2hyieoxiyeetiey| wiglatministeredttoctiberpatietdnfsolibthia g width daingdiorse of
treatment using the above formulation, the level of bacterial infection in 15the patient is reduced.
Example 5 SyREFESIS Gt HeHUsHRE B ehrAiUReRO- OARERRATE IS oaRHS DF EV Mt aFethyl
synthesized accglrldisng to the following process. In particular, this process is used to prepare 20
compounds offorriila I, wherein R is acetyl, R1 is one of (C1_4) alkyl, benzyloxy, mono-and di-(C1.3)
alkylamino (C1_4) alkyl,the Jpkahsexyf (saldrataib Rytiay-meathitileydromsC thdn -alteyloadipitro and
R2 is one of (C1- 4) alkyl, benzyloxy, mono-and di-(C1.3) alkylamino (C1.4) alkyl, (C1.3) alkoxy- WO
2019/122436PCIFAB2000/4 15KI83 -60-2(Cargdnlkysohigditoxitmethidr. hyid roxgi{pajussikyéaerh nitro, or
R, and R2 taken {ogether with two ¢ utive carbon atoms of the pyridine nucleus form a benzene
ring unsubstit ASG B HTBRSY %Stﬁ?ﬁ@%&d@é‘%g{ﬂﬁ ABSFLARA 3)5& "and R3 one of is
hydroxyethy, hydroxypigay VAN Wen: 1 SAUAn RA0RING,6h5 QBRI Hb Riodledic
substantially as disclosed in Example 1, is dissolved in 0.6 ml distilled water and 0?‘5 ml ethanol, added
under stirring atytrocartemyelaplieg wvilk 8 Ny 06 geRat edriiydrpysidhiones O fdvasimilla/l kssetbstilateer by one
or two of the following 10 substituents at the R1 or R2 positions: (014) alkyl, benzyloxy, mono-and
di-(C1.3) alkylahnhef©as.agkyrols ratemikaiy diexanalisirahydrdwansetng asripdigetoraheatof, and
nitro and R2 is one of (014) alkyl, benzyl mono-and di-(01.3) alkylamino (C1.4) alkyl, (01.3) alkoxy-
(C14)alkyl, hyé’?‘“&)r(ly%r%lé’ﬁ%i, PIN)} r&%{éﬁg%fﬁ taf’r?ﬁl nl?%fcorra]gﬁ’bstituted such that Ri 15 and R2, 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 f 47Cliior abowusfive libairs Untivbisepéarance ofdhe epgeit§ FOwmmisotiny HPLA
analysis in the same reported in ExamPIe 1. The solution is brought to ambient temperature and 5 mg
of ascorbic ackPRGRIAH PR i < athefed OpH SR REARdiAfeRr A cPrabiaaten e
solution is extract: ith.two aliguots of about 1.0 ml of ethylene acetate. The pooled organic phases
are dried overlggﬁgﬁ(&% g%g,%ﬁ%%é%ugﬁ 'evaporated by dryness. The obtained compound is 25
characterized in HPLC, as described in Example 1. The obtained compound of Formula I, after
complete reaction, is characterized by a RT. The obtained compound is identified in FT-IA, 1H-NMR,
13C-NMR W@d-2010/lz2288RET¢f REG1M0/05hesdin She ctrospopydantl Erenmbsl delfisr vaiginoid-
determined Withe%M% ;Q(%%tépscopy. Example 6

10. A process for synthesizing a compound of Formula I, the process comprising:

obtaining a biological culture comprising a microorganism selected from
Streptomyces mediterranei and Nocardia Mediterranea, in water solution, and
nutritional agents; and

oxidizing the obtained culture with an oxidizing agent to obtain an oxidized
product;

reacting the oxidized product with a 2-amino-pyridine derivative;

wherein the compound of Formula I has the structure:



Synthesis of derivative of Formula | 5Alternative compounds of Formula | are produced according to
the following process. In particular, this process is used to prepare compounds ofmfgmlg [, wherein R
is acetyl, R1 is one of (01-4) alkyl, benzyloxy, mono-and di-(01_3) alkylamino (C14 alkyl, (C1.3)
alkoxy- (C1.4)alkyl, hydroxymethyl, hydroxy-(C24 -alkg/l, and nitro and R2 is one of (C1_4) alkyl,
benzyloxy, mono-and di-(C1.3) alkylamino (C14 alkyf, ?01_3) alkoxy- (01-4 alkyl, hydroxy-methyl,
hydroxy-(C24) -alkyl, and nitro, or R1 and R2 taken together with two consecutive carbon atoms of the
pyridine nucleus form a benzene ring unsubstituted, of mono-substituted or di-substituted by methyl or
ethyl, and R3 one of is hydroxyethyl, hydroxypropyl or 15hydroxybutyl. A culture of Nocardia
mediterranea (ATCC 31064) is propagated for 6-8 §giiays on Benett's agar and incubated at 28C. With
the culture obtained from the agar slant, two 500 ““”I‘Erlennﬁ%éi/‘ier flaslg”éifri*e inoculated under sterile
conditions. The flasks contain 100 ml of vegetative medium 20 composition as described in Table 1 in
Examplel. The pH is adjusted toy}:*fs\’"“iwi\twh XJ,M/gaQHQIh'euﬂnasIgs.»siowi[]yocuIated are placed on an
alternative shaker at 28C for 72 holirs. The (;Pntent of the two I?f[’lenmeyé”r flasks is used as inoculum
by pouring it in a 10-liter pre-fermenter, containing 4 Ii;{ers of thegabove méntioned vegetative 25
medium. The incubation is carried out at 28C with:an dgitation of 300 r.p.m..and 1 vivim aeration. After
48 hours of growth a volume of 7-10 A).of packed-gell is oltained. WO
2010/122436PCT/1132010/051183 -62- In the next stage the cells are us%i}as an inoculum in a 10
litre glass fermenter containing 4 liters of medium-e kmpqgtigg as deseribed below and in Table 2 in
Example 1. The pH is éib’}datﬁ\egd,xdsk&S with NaOH and gterilizéd for 60 mindtes at 57:20C. After
sterilization the pH is 6.4. An%fmour‘ig of the prefermen er content equal tgf)S% of the fermenter content
is used as an inoculum. The fermenﬁ_tﬂ;al‘/tion is/éa'l;ﬁigdfgu -at 2§ngtb a 750-r.p.m. agitation and aerating
at a rate of 1/v/v/m. Silicone A is ysed as-ahtifoan: The culitire brothiurns to,a characteristic
red-brown color during the fermen‘t@tion. After about 200 to hours, i growl’?(ﬁfa‘\/olume of packed cells is
obtained. The pH of the broth is 7.5,"and thg-breth.is then har €d to remove the cells.  The
mycelium is removed by filtration and disq,éraed. Thefiltrate is adjustedta pH 2.0 with 10% (v/v)
hydrochloric acid and extracted three tiniés with“an equal volume of é‘t’ﬁ%ﬁetate. The combined
extracts are 15 concentrated to dryness under vacuum at 35C 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 02% (ANN).
After stirring for 30 min. at room temperature the buffer solution is extracted three times with an equal
volume of ethyl aceta¥1HB combined organic extracts are 20 concentrated to dryness under vacuum

at 35C. The extract is,purified using silica.gelgolu hromatography as the same ition,of
Example 1. The (?%t},%nf’é'éj c enpgﬁna ,e??af\/%g ﬁrgfgf&er%%gigl ?ggg v%%? n%qé(:ﬁ%?ﬁotfﬁg Svater
and 0.5 ml ethgrebassnardad unHeastbEd@LIRANI 2batepRkAtenYith 8- (09 Qhlkylamino(C ;.
2-amino-4-methyl-pyridine. The reaction mixture is kept at 47C for about five hours until complete
disappearanceetiile (€agenkof Frmuiaky by HREC-medysidintheyséime) rdphteddmiwOor Ry
2010/122436PCT/1B2010/051183 -63- Example 1. The solution is brought to ambient temperature
and 5 mg of ad88rbic BEiiL8EUEE PHE WEIBIISERITEa%8 ﬁﬁfﬁ?o#v F DREUARA1BE BT And than

the solution is gxpragted yith, WR.AGALS, PhaRRUL - Q| pLGInUeBS Gﬁgt&terv&rd“ﬁl&%%e& ganic

phases are dried 5 over sodium sulfate, filtered and evaporated by dryness.  The obtained
compound is agalyredda H PLC in the same condition of Example 1, is characterized by a RT of 6.2

min., with a purity corresponding to 95%. MCSLLP -64- CLAIMS A compound of Formula | wherein:
Rj is hydroxyalkyl (C;.4).

1. A pharmaceutical composition comprising a therapeutically effect amount of a
compound of Formula I in combination with one or more pharmaceutically acceptable
ingredients;

| wherein the compound of Formula I has the structure:

I



R is hydrogen or acetyl. R1 and R, are each independently selected from the group consisting of
hydrogen, (Cidalkyl, benzyloxy, mono- or di-(CL3)alkylamino(Cl_4)alkyl, (C1.. 3)alkoxy-(C14alkyl,
hydroxy-methyl, hydroxy-(C24-alkyl, and nitro; or R1 and R2 taken together with t\gwcq%q_t cutive
carbon atoms of the pyridine ring form a benzene ring unsubstituted, or mono- or ituted by one
or two methyl or ethyl groups; and R3 is hydrOXyaIkyZQ:14 -65- 3. The compound of claim 2, wherein
R is an acetyl group, R1 is hydrogen, R, is methyl and R3 is hydroxym ethyl. 4. A process tbr the
production of a compound of Formula Il, the process comprising: Il obtaining a biological culture
comprising a microorganism in water solution and:riutritional‘agents;‘and oxidizing the obtained culture
with an oxidizing agent; wherein R is hydrogen or{q(‘:etyl arfd R3 is hydroxyalkyl(C1-4)- wherein
the microorganism is selected from Streptomyces edltenfé.nel and.Nocardia Mediten-anea; and
wherein the oxidizing agent is seledtéd from ﬁne or maré of sodium nltr“t‘e aqueous solution of
potassium dichromate, ammonium persulphate, or sodium MCSLLP -66- periodate. 5. The process of
claim 4 wherein R is hydrogen or acetyl and’ RS’“}«S hydxré"xyalkyI(C& 2) 6. T e process of claim 5
wherein R is acetyl and R3 is hydroxymgmyl 7. A grocess fbr synthesmng “a-compound of Formula 1,
wherein: R is hydrogen or acetyl, R1 and R2 are each mdepend ntly seli{[ed from the group
consisting of hydrogen, (C14alkyl, bcnzyloxy, mono- Or d|/-/(£:\| 3)alkylamino(Cldalkyl, (Ci_
3)alkoxY-1C1_4)alkyl, hydroxy- mé\t\hyl hydmxy’ (C22=alkyl, and-pitro; orR?c‘ and R2,MCSILP -67-
taken together with two consecutive,carbon atoms of tBé pyrldlne ring form a benzene ring
unsubstituted, or mono- or di- substltt}ted by o,na or tw methyLor ethyl groups, and R3in
hydroxyalkyl (C14; the presence of@emppsfng Te i’ﬁg atgmpouhd of Formula 11, 1l

T
i
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wherein: R is hydrogen or acetyl, R; and R, are each independently selected
from the group consisting of hydrogen, (C;.4)alkyl, benzyloxy, mono- or di-(C;.
y)alkylamino(Cj4)alkyl, (Cis) alkoxy-(C;4)alkyl, hydroxy-methyl, hydroxy-(C,.4)-
alkyl, and nitro; or R; and R, taken together with two consecutive 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

Rj 1s hydroxyalkyl (Cj.4).

12. A pharmaceutical composition comprising one or more compounds of Formula
I, or one or more compounds of Formula I in combination with one or more compounds
of Formula II, and a pharmaceutically acceptable excipient, optionally together with
rifaximin or neomycin; and

wherein the compound of Formula [ is present in the pharmaceutical

composition in an amount to contribute to a therapeutically effective amount when



wherein R is hydrogen or acetyl, and R3 is hydroxyalkyl (CIA), with a compound of Formula lll: CS .
l. P -68- alkoxy-(C14)alkyl, hydroxy-methyl, hydroxy-(C24-alkyl, and nitro; or R.sub.1 and R.sub.2
taken together with two consecutive carbon atoms of the pyridine ring form a I@Ve@ger)e ring
unsubstituted, or 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 orgam@lsolvents or a mixture of an organic solvent
with water, at a temperature between ambient temperature and 60C., for a time between 1 and 100
hours;  wheyegin thepLganic.sANRALiHSRREEHGMBR UK o%%@%trﬂ@omrgrrﬁtbqaaxggﬁgarbons
aliphatic alkanol, halogenated hydrocarbons, lower alkyl ester of lower aliphatic acid, glycols,
acetonitril, dioxegehtetratiydiiixrane oanebagompination thereof, or in a mixture with water in different
volumetric ratio. 8. The process of claim 7, wherein for each molar equivalent of compound of
Formula 11, from aboutbetcis HissempaysdeEgaraknidas thawaesiatombination of iodine/oxidizing
agent is used 9. The process of claim 7, wherein the i:ompound of Formula Il is 2-amino-4-
methyl-pyridine. -10.A process for synthesizing a compound of Formula 1, the process comprising:
obtaining a biological culture comprising a microorganism selected from Streptomyces mediterranei
and Nocardia Mediterranea, in water solution, an ﬁutrrtronalfe;gents* and oxidizing the obtained
culture with an oxidizing agent to obtain an oxrd:Jz}d product reactrnilthe oxidized product with a
2-amino-pyridine derivative; wherein the® CQmpo d.of Forrﬁula 1 ha he structure: MCSLLP -69-
wherein: R is hydrogen or acetyf'] R1 andR2 are each mdebendently lected from the group
consisting of hydrogen, (C14alkyl, benzyloxy, mono- or di-{C1_. 3)a|kylam (Ci_4)alkyl, (C1_3)
alkoxy-(C14)alkyl, hydroxy-methyl, hydroxya(C\M-»augylt '&nd nitrajier Rl and_R., taken together with two
consecutive carbon atoms of the pyrrdrne ring form a benzene ring urrsubstrtut d, or mono- or
di-substituted by one or two methyl orethyl group and R3iis hydroxiyalkyl ( [iff 111.A
pharmaceutical composition comprising a therapeirt\leally et ct amount of a pound of Formula 1 in

combination with one ormare phai“maceutrcallxéa’écep{ Te in ea‘i’ents herein the, ,compound of
R is hydrogen er acetyl, R1 and R2 are each

Formula | has the structure: NICSI hP -70- = whereih:
independently selected from the grou‘p consrsirng of hy rogen,f(ﬁl 4)a|kyl benzyloxy, mono- or
di-(Ch 3)alkylamino(C14alkyl, (C1 SYaIkgxy/ (C14 aiRyI h”yci)ﬁxy- methyl, hydroxy-(C24- alkyl, and
nitro: or R1 and R2 taken together' Wrth tweo conse;tutlve carbon at@ms of t;gepﬁyrldlne ring form a
benzene ring unsubstituted, or mono- or di‘su ted by onegwggvo meth;}i‘*or ethyl groups; and R3 is
hydroxyalkyl 12.A pharmaceutical composycrdg cor rrsrng one or moggimpounds of Formula

el Ly
Ry

wherein: R is hydrogen or acetyl, R; and R, are each independently selected
from the group consisting of hydrogen, (Cj.4)alkyl, benzyloxy, mono- or di-(C;.
j)alkylamino(Cj.4)alkyl, (Ci3) alkoxy-(Cj4)alkyl, hydroxy-methyl, hydroxy-(Cp4)-
alkyl, and nitro; or R; and R, taken together with two consecutive 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

Rj is hydroxyalkyl (Cj.4);

and wherein the compound of Formula II has the structure:

I



I, or one or more compounds of Formula Tin combination with one or more compounds of Formula I,
and a pharmaceutically acceptable excipient, optionally together with rifaximin or neomycin; and
wherein the compound of Formula | is present in the pharmaceutical composiwsip@w amount to
contribute to a therapeutically effective amount when 1MCSL.LP -71- administered in combination
with one or more compounds of Formula 11, optlonaH?Qtogether with rifaximin or neomycin; wherein
the compound of Formula | has the structure: wherein: R is hydrogen or acetyl, R1 and R2 are
each independently selected from the group consisting of hydrogen (C1_4)alkyl, benzyloxy, mono- or

di-(C1_ 3)alkylamino(Ci4alkyl, (C1.3) alkoxy- (Cl4}‘“‘f“l hydroxy- methE:hydroxy (C2_4)- alkyl, and

nitro; or R1 and R2 taken together with two consecutive carbon atoms of the pyridine ring form a
benzene ring unsubstituted, or mono /ofmsub§n ted by ohe or two‘methyl or ethyl groups; and R3 is
hydrOXyalkY1 (C1-4); and whereinfthe comppund of E6rmula TH1as the structure: MC SLLP -72-
wherein R is hydrogen or acetyl, and R3 is hydroxyalkyg/l (C14. 13. The pharmaceutical composition of
claim 12, wherein the composition is administered-i in,asingle ordmia separate dosage form. 14. The
pharmaceutical composition of claim 12, wherein the compound of Fermula 1is in a ratio from about
0.01 to 100% (w/w) with respect to rlfaX|m|n i 1 1

= s

Q&"k s
3
"2

wherein R is hydrogen or acetyl, and Rj is hydroxyalkyl (C;.4).

13. The pharmaceutical composition of claim 12, wherein the composition is

administered in a single or in a separate dosage form.

14.  The pharmaceutical composition of claim 12 wherein the compound of Formula

I is in a ratio from about 0.01 to 100% (w/w) with respect to rifaximin.



