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wherein one to seven of R1, R2, R3, R4, R5, RS, R7, and R8are
hydrogen and the remaining R1, R2, RS, R4, RS, R6, R7, and R8 are
groups convertible in vivo into hydrogen.
30 '
Preferred are compounds of the formula I'
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wherein one to four of R1, R3, RE, R7 and R8 are hydrogen and the
remaining R1, RS, R6, R7, and R8 are groups convertible in vivo to hydrogen.

Preferred are compounds of the formula
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wherein one to four of R1, R3, RS, R7, and R8 are hydrogen and the
remaining R1, R3, R6, R7, and R® are each independently selected from the

group consisting of
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or a phamaceutically acceptable salt thereof.
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Also prefarred are compounds of formula I wherein one to two of
R1, R3, RS, R7, and R8are phosphate moleties each independently
selected from the group consisting of
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or a pharmaceutically acceptable salt thereof.

Also preferred are compounds of formula 1 wherein one to four of
30 R1, R3, R6 R7, and R8 are diacid monoester moisties each
independently selected from the group consisting of '
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or a pharmacautically acceptable salt thereof
Also preferred are compounds of formula I wherein one to four of

R1, RS, RS, R7, and R8are polyether esters each independently selected
from the group consisting of
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or a pharmacautically acceptable seit thereof.

Also preferred are compounds of formula I wherein one to four of
R', R3, RS, R7, and RBare
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‘or a pharmaceutically acceptable salt theraof.

The preferred phosphate asters of the invention are compounds
of formula I' wherein R7 is
| R _ou
4 o~
= ou

NH;

and Z is methyl

. The compounds of this invention contain groups convertible in
Yivo into hydrogen which may contain a chira! center. This invention
includes compounds which may exist as each enantiomer whose chiral
center is designated as having the R or S absolute configuration.
Equimolar and non-equimolar mixturas of such enantiomers are
included also within the scope of this invention. -
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Also preferred are compounds of formula I wherein one to four of
AL, RS, RS, 87. and R8are

o
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or a pharmaceutically acceptable salt thereof.

Also preferred ars compounds of formula I wherein one to four of

R1, R3, RS, R7, and R8are o
orp\-' OH
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Also preferred are compounds of formula I wherein one to four of

RY, RS, RS, A7, and RBare
o '

Also preferred are compounds of formula I wherein one to four of
R1, R3, RS, R7, and RBare



PCT/US96/19599

WQ 97/23495
- 7 -
N N0 ~coon
o)
5
Also preferred are compounds of formula Iwherem one to four of
R1, R3, RS, R7, and RBare
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or a pharmacsutically acceptable salt thereof.

Also preferred is the compound of formuila Ia
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or a pharmaceutically acceptable salt thereof.
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Most preferred is the compound of the formula
Cl
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The invention also relates to pharmaceutical compositions
15 comprising a compound of formula I and a pharmaceutically acceptable
carrier material .

The invention also relates to a method for treating and/or

preventing bacterial infections in a mammal afflicted with the same

20 which comprises administering an antibacterial effective amount of a
compound of formula I or a pharmaceutically acceptable sak thereof.
Preterred methods for treating and/or preventing bacterial infections are
those wherein the mode of administration is intravenous or
intramuscular.

25

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term alkyl® means straight or branched

30 -chain alkyl groups of one to ten carbon atoms; straight or branched -
chain alkyl groups of one to six carbon atoms are preferred.
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- SCHEME N

Preparation of C-1 Monoaryl Phosphate:
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SCHEME IlIA

Preparation of C-1 and C-59 Butyrate-Phosphates:;
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SCHEME lIIB

Preparation of C-1 and C-59 Butyrate-Phosphates:
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SCHEME IVA
Preparation of fumaric acid monoesters:
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SCHEME IVB

Preparation of fumaric acid monoesters:
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SCHEME V

Preparation of Malonic acid monoester:
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SCHEME VI

Preparation of diglycolic and fhiodiglycolic acid monoesters:
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SCHEME Vii
- Preparation of polyether esters:
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Scheme ! provides a procedure for preparation of
phosphates of compounds of formula I’ (i.e., I'a wherein R7 = POgHy
and R = A3 = Ré = R8 = H). The reaction of everninomicin (10) and 10
equivalents of NaH and 1.5 equivalents of tetrabenzyl-pyrophosphate in

 tetrahydrofuran ("THF") at room temperature for 2 1/2 hours gave

dibsnzyl phosphosphate ester 12 after silica gel chromatography using
5% methanot in methylene chloride as an eluent. In an altemative
procedura for preparation of 12, one equivalent of 10 was treated with
1.5 to 3 equivalents of N, N'-dibenzyldiisopropylphosphoramidite and 3-
6 equivalents of tetrazole in methylene chloride and the resulting
mixture was stirred for 3 hours. Three to six equivalents of tert-butyl
hydroperoxide (as a 5.5 molar solution in jso-ottans) were added and
the resulting reaction mixture was stirred for an additional three hours.
The crude product in ethylacetate {EtOAc) was washed with sodium
thiosulfate and purified using silica gel chromatography 1o give the
dibenzyl phosphate 12. Treatment of 12 in pyridine with 10% Pd/C
under a hydrogen atmosphere for § to 7 hours at room temperature in
the presence of 2 equivalents of N-methylgiucamine (NMG) gave
1'a.2NMG saft. in an altemate procedurs, 12 may be treated with 10%
Pd/C under a hydrogen atmosphere in an aprotic solvent, €. g. dioxanse,
at room temperature for about 5 to 7 hours to give I'a.

Schems Il provides a procedure for the preparation
of phosphates of the compounds of formula I' {i.e.I'b wherein R =
PO3zH2, and R®=R6=R7 = RB= H.) Treatnent of 10 with one equivalent

" of benzyichloroformate and base, 8.,9.. triethylamine (EtsN) in methylene

chioride at room temperature for two hours gave a mixture of
dibenzylcarbonate 22 as well as the monobenzyicarbonate (not shown).
The monocarbonate was then converted into the dicarbonate 22 using
dibenzyldicabonate and sodium hydride (NaH) as a base. Separation
of the crude reaction mixture on silica ge! chromatography using
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methanol-methylene chioride as sluent gave pure 22. Treatment of 22
with 2.5 equivalents of NaH at -10°C in dry THF gave the corresponding
sodium salt, Addition of 1.3 equivaients of tetrabenzylpyrophosphate to
the stirred reaction mixture of the sodium salt of 22 at -10°C for 2 hours
gave a reaction mixture which was stirred overnight at 0°C. A standard

- workup of the so-formed reaction mbxdure and silica ge! column

chromatography of the crude product gave 24. Treatment of 24 in
pyridine with 10% Pd/C under a hydrogen atmosphere overnight at
room temperature gave the pyridine salt of phosphate I'b. Treatment of
the pyridine salt of I'b with two equivalents of base, g.g., N-
methylmorpholine (NMM), gave I'D.2NMM salt.
Scheme HIA provides a procedure for preparation of

butyrate phosphates of the compounds of formula I’ (i.e., I'c wherein R?
= CO(CH2)sOPO3Hz and R® = R = R7 = RB = H.) The compound 32
may be prepared by reaction of 4-bromobutanoyl bromide with 2,2,2~
trichioroethanol to produce the corresponding trichloroethyl ester.
Treatment of the so-formed ester with 1.5 equivalents of silver dibenzyi
phosphate (avaliable from Sigma Chemical Co., St. Louis) in an aprotic

- solvent at elevated temperature overnight gave (after & standard
workup) the trichioroethyl ester of 32. Removal of the trichloroethyl ester
group may be accomplished by use of zinc in acetic acid-THF to give the
dibenzyl phosphate of acid 32. Treatment of 10 with 1 equivalent of
dibenzy! phosphate of acid 32 in methylene chioride with 1.3-1.5
equivalents of dicyclohexylcarbodiimide ("DCC") and base, g.9.,
pyridine, at room temperature overnight gave dibenzy! butyrate
phosphate 34. Treatment of 34 with 10% Pd/C in dioxane containing 2
equivalents of NMM under a hydrogen atmosphere gave I'c. Treatment
of I'c with 2 to 4 equivalents of bass, 8.9.. NMM, gave the corresponding
amine salts, l.e., I'c.4NMM salt.

Scheme llib provides a procedure for preparation of
butyrate phosphates of compounds of formula I' ,i.e. I'd wherein
R7=CO(CH2)30PO3H; and, R1=R3=R8=R8=H. Compound 36 may be
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preparad by reaction of p-nitrophenol with the acid halide of 32,
Treatment of 10 with 1 equivalent ot the diester 36 in DMF with 1.5
equivalents of lithium hydroxide monohydrate at room temperature
ovemight gave dibenzylbutyrate phosphate 38. Treatment of 38 with
10% Pd/C In dioxane with 2 equivalents of NMM under hydrogen -
atmosphers for 5 hours gave the amine salt of I'd. In an attermnate
procedure, 38, may be treated with 10% Pd/C in dioxans under & -
hydrogen atmaosphere for five hours to give I'd. Treatment of I'd with
two to four equivalents of base ,e.g. NMM in dioxane gave the
corresponding amine salts I'd §NMM salt.

Scheme IVa provides a procedure for preparation of
fumaric acid esters of the :

compounds of formula ¥, e, i.e. whersin

R3= COC=?-002H (trans), and

H
Vi
R1=R8=R7=RE=H; I wherein Rtz COC=0-COzH (trans),
. | H
and R=R3=R’=R8=H; and

I'g wherein R7= CO-C:?-COzH (trans), and

R1=RA3=R6=RB=H,

Furmaric Acld Is treated with cas'ium carbonate and
benzyl bromide to give monobenzylester 42. Treatment of 10 with 1
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equivalent of 42 in the presence of 1 equivalent of DCC and of the
basa,4-(N,N-dimethylamino)pyridine ("DMAP") and 3 equivalents of
NMM in methyline chioride at 0°C gave a reaction mixture which was
stirred overnight at room temperature fo give a mixture of the benzyl
esters of Pe, I'f and I'g. Treatment of the mixture of benzyl esters with
10% Pd/C in dioxane containing 2 equivalents of NMM gave a mixture of
the amine salts of I's, I'f and I'g. In an alternate procedure, treatment of
the mixture of benzyl esters of I'e, I'f and I'g with 10% Pd/C in dioxane
gave a crude mixture of I'e, I'f and I'g. Silica gel column
chromatography of the crude mixture using 5% and 10% methanol in
methylene chloride gave the purs fumaric monoesters I'e, I'f and ¥'g.

Scheme Vb provides an alternative procedure for
preparation of the fumaric acid monoesters of the compounds of formula
. ie,l'e I'f and I'g. The monobenzyl ester of fumaric acid 42 is
converied into para-nitrophenyl ester 43 by treatment of 42 with 4-
nitrophenol, DCC and DMAP. Treatment of 43 with 1 equivalent of 10 in
the presence of tricthy! amine in methylene chloride gives the mixiure of
benzyl esters of I'e, I'f and I'g. Treatment of the mixture by methods
described in above regarding Scheme {VA gives pure l'e, I'f and I'g.

Scheme V provides a procedure for preparation of
malonic acid monosasters of the compounds of formula I', i.e. I'h
wherein R3=COCH2CO2H and R1=R6=R7=R8=H; Il wherein
Ré=COCH2C02H and R1=R3=R7=R8=H; and I}, whersin R7 =
COCH2CO2H, R1=R3=R6=R8=H. The monobenzyl ester 52 is prepared
by treatment of malonic acid with thionyl chioride and benzyt alcohol.
Treatment of 10 In methyiene chioride with 1 equivalent of 52 and 1.3-
1.5 equivalents of DCC and base, e.g. pyridine and DMAP gave a
mixture of monobenyl esters 54, 56 and 58. Treatment of the mixture
with 10% Pd/C in dioxane gave a mixture of malonic acid monoesters
Fh, I'l and I'}. Separation of the mixture using silica ge!
chromatography gave the individual compounds I'h, I'i and I'].
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Scheme V! provides a procedure for preparation of
diglycolic and thioglycolic acid mono esters of compounds of the formula
IF. Eveminomicin (10) is treated with excess, g.¢., 2.5 equivalents of 60
{X= O or S} in the presencs of 1 equivalent of DMAP and B8 egiuvalents
of pyridine in methylens chioride at room temperature. The reaction
mixture was stirred for 18 hours to give a mixture of the diglycolic or
thioglycolic acid monoesters of formuias 'k (R3 = COCH2SCH2CO2H
and R® = R7 = R® = R = H) and I (R® = COCH2SCH2CO2H and R =
RS=R7=R8= H), 'm (RS = COCH20CH2COzH and RS = R7 = Ré = R1
= H) and I'n (R® = COCH,0CH2CO2H and R! = R3= R7 = RB = H).
Each mixture of the diglycolic or thioglycolic acid monoesters was
separated on silica ge! using 10% methanol in methylene chloride .
Separate treatment of each of the pure I'k I, I'm and I'n with21o0 4
equivalents of base, a.g,,, NMG gave the corresponding amine salts.

_ Scheme Vil provides a procedure for preparation of
the polyether esters of the compounds of formula I' ,i.e. I'c wherein
R3=COCH20(CH2CH20),CHs and R1=R6=R7=RB=H and I'p wherein
R6=COCH20(CH2CH20),CH3 and R1=R3=R7=RB8=H; n=50-5000 for
each. Compound 70 is treated with chioroacstic acid, sodium satt in the
presence of NaH in THF to give 72 . Treatment of 10 with 1 equivalent of
72 in methylene chioride in the presence of 1.3-1.5 equivalents of DCC
and excess DMAP gives a mixture of I' and I'p .Separation of the
mixture on silica gel chromatography gives pure I'o and I'p.

The compounds of formula I of the invention are converted
in yivo to evermninomicin. Eveminomicin Is a known antibacterial agent
(See International Patent Application, WO 93/07004 publlshed April 29,
1893 and US Patent 4,597, 968).

PCT/US96/19599.
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“The everninomicin, the compound of formula I (compound
10 of Scheme I) may be obtained by fermentation of Micromonospora
garbonecen var. gfricana NRRL 15088 ATCC 39149 or, more preferably,
by an improved strain theracf, obtained as described in WO 83/07804
5 published April 28, 1993.
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The compounds of formula I' of the invention are
converted jn vivo to eveminomicin. Everninomicin is 8 known
antibacterial agent (See International Publication No. WO 83/07904
published April 28, 1893 and U.S. Patent 4, 597, 968). Accordingly, the
compounds of formula I of the invention have antibacterial activity.
Moreover, the compounds of formula I' of the invention are water
soluble{i.e. have a solubility in aqueous medium of up to about 200
mg/ml) and therefore are conveniently formulated into aqueous

administration.
Following intravenous (V) and intramuscular(lM) administration
of various compounds of formula I' of the invention to mice, rats and
monkeys, high serum levels of evemninomicin, the cornpound of formuia
I', were observed as shown in the Table hereinbelow:

‘solutions which are suitable for intravenous and intramuscular

ANIMAL A |pOSING| AucC! | Cmax2 | Tmax?
MODEL | DOSE | ROUTE | (ug.hr/mi)| (np/mi (hr)
_ (mglkg)
Mice 10 Iv4 28.3 19.9 0.25
10 M5 29.7-49.5 {11.3-28.9 {0.25-2.00
Monkeys 110 1wV 265 25.3 0.5
10 M {255 29.8 1.0 -
Rats 60 v 83.2 8.2 4.0
60 IM 163 25.6 1.0
1 Area Under the Curve measured after 4 hours
2 Maximum concentration
3 Time of maximum concentration
4 Intravenous
5 Intramuscular
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The invitro anti bacterial activity tests of everninomicin
were performed via conventional agar dilution methods in Muelier-
Hinton agar. The GMMs for evarninomicin were determined against
various bacteria, e.g. gram positive and gram negative bacteria. The
term “susceptible gram positive and gram negative bacterial infections®
means a broad range of gram positive bacterial infections, e.g.
methicillin -resistant and methicillin -susceptible staphylococci, various
strains of straptococei and enterococci and some gram negative

~ bacterlal infections, e.g., E.coli, Klebsiella Salmonelia and

' Pseudomonas. Eveminomicin had excellent activity (10-fold more potent

15
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25

. 30

than vancomycin) against both methicillin-resisiant staphylococel, -
(GMM, 0.1 pg/ml) and methicillin-susceptible staphylococei (GMM, 0.5
pg/ml). Eveminomicin aiso had good activity (2-fold more potent than
vancomycin against Enterococcus faecalis (GMM, 0.49 pg/ml) and good
activity (MICs , 0.5 ug/ml against various strains of streptococel and
enterococei resistant to vancomyein (MICs > 128 pg/ml). Eveminomicin
was very active against Borrelia burgdorferi (MICs < 0.49 pg/mi)
Legionelia pneumophila and L. Longheachea (MICs > 2.5 ug/mi) but
was only slightly active against gram negative bacteria (GMM > 760
ug/mi) Trichiomonas vaginalis (MICs > 192 ug/mi) and Mycoplasma
(MICs 2 200 pg/mi). No cross resistance with other antibiotics was
obsarved.

Based upon the above data, the pharmaceutically
acceptable compositions of the compounds of formula I are expected to
be active against the above-listed susceptible bacteria as well as
against spirochetes including Treponema paalidum anaerobes
Clostridium difficile as well as against pneumocystis Toxoplasmas
protozoa and helminths.

Based on the activity of eveminomicin B, i.e the compound

of formula 10, against Borrelia burgdorfer] and Legionella pneumophila
and L, Longbeachea we expect that compounds of formula I will exhibit
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activity in a human model against Lyme disease and legionnaires
disease. '

The present invention provides a method of treating or
preventing susceptible gram-positive and gram-negative infections in
animals by administering to such animals especially man afflicted with
such infections an amount of a compounds of formula I of the invention

and a pharmaceutical carrier therefor.

The compositions of this invention may be prepared by
admixing compounds of formula 1 of this invention with any
pharmaceutically acceptable carrier, e.g. sterilized water, aqueous
ethanol, vegetable olls or polyols eg. polythylene glycols and propylene
glycol and administered orally, parenterally or topically in a variety of
formulations. The use of sterilized ware as a carrier is preferred. The
sterilized water may optionally contain pharmaceutically acceptable
substances a.g. sodium chloride, potassium nitrate, glucose, mannitol
dextrose, sorbito! or a buffer such as phosphate, acetate, or citrate as
well as preservatives.

The bases found suitable for use in the present invention
are those which form phammaceutically acceptable salts of the
compounds of formula I and include suitable organic and inorganic
bases. Suitable organic bases include primary, secondary and tertiary
alkyl amines, alkanolamines, aromatic amines, alkylaromatic amines,
and cyclic amines, Exemplary organic amines include the
pharmaceutically acceptable bases selected from the group consisting
of chioroprocaine, procaine, piperazing, plucamine, N-methyiglucamine,
N, N-dimethyiglucamine, ethylenediamine, dithanolamine,
dilsopropylamine, diethlamine, N-benzyl-2-phenylethylamine, N,N"-
dibenzylethylenediamine, choline, clemizole,
tris(hydroxymethyl)aminomethane, D-glucosamine. and morpholine, N-
ethyl morpholine and N-methy! morpholine.The preferred organic bases
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include NMG N-methyl glucamine, diethanolamins, and

“tris(hydroxymethyl) aminomethane(TRIS). Use of NMG in this invention

is most preferred. Mono to tetra NMG salts can be employed. Di- NMG
salts are most preferred. '

The suitable inorganic bases inciude alkali matal
hydroxides such as sodium hydroxide.

The compounds of formula | of the invention have groups
which are convertible jn vivo into hydrogen The preferred compounds of
formula I' of the invention contain one one to five groups, more
preferably one group, convertible in vivo into hydrogen and have a
solubility in aqueous medium of up to about 1 to 200 mg/m!.

For oral administration, the compositions of this invention
may be compounded in the form of tablets, capsules elixirs or the like.
Tablets and capsules may contain such excipients as starch or lactose;
liquid forms may contain coloring or flavering agents. Topical
preparations may be In the form of creams hydrophobic and hydrophilic
cintments or aqueous or non-aqueous or emulsion-type lotions as well
as pessaries or powders. Typical carriers for such formulations are water

, oils, grease, polyssters and polyols. Parenteral formulations e.g.

injectible dosage forms are usually liquids such as solutions or
suspensions with typical carriers being distilied water and saline.
Parenteral formulations are preferred Intravenous formulations are more
preferred _ _

The dose to be administered in any particular dosage form
will depend upon various factors such as the weight , age and sex of the
animal especially a mammal such as a human being who is being
treated, the susceptibility of the infacting organism to the lipophilic
oligosaccharide antibictic, the stage and the sevarity of the infection.
Generally, the dosage of the compounds of the invention of formula I'
administered is from about 1.0 mg to about 15 mg per kilogram of body

PCT/US96/1959% -



WO 97/23495 ' . PCT/US96/19599

«27-

welight preferaby § mg per kilogram of body weight ber day in divided
dosages, the specified dosage being left 1o the discretion of the
practitioner; IV and intramuscular administration are preferred.

5 In treating certain patients with compositions of the
invention, it is possible to include other pharmaceutically active
ingradients in the same dosage unit.

SYNTHETIC EXAMPLES
10 |

General Experimental

The starting materials and reagents used to prepare the
compounds of this invention are readily available from chemical
15 suppliers e.g;. Sigma Chemical Company. Schemes I to VII illustrate the
preparation of preferred compounds of this invention of formula I".
Standard synthetic chemical procedures well known to those skilled in
the art may be smployed to prepare the compounds of formula I' of this
invention.
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WHAT IS CLAIMED IS:
1. A compound of the formula I
R'ou ”037
:qr . Q‘% 0,0
m°v(l)~t!ij~o l”'oo"= 0 '\’.';‘Q O . ons
Me s OMe gps 9.0
WNO2
Me‘ Me
OMe
15 wherein one to seven of R, R2, R3, R4, RS, RE, R7, and R8are

hydrogen and the remaining R?, R2, R3, R4, R5, RS, R7, and R® are
groups convertible in vivo into hydrogen.

20 2 A compound according to claim 1

R'Oy T ome "y o oH OMe 50R7
Ve " o o, o,
o L) O‘L o N Ul (o] p
cl '-Co O MeOR 0 J= o o s
Me o Pe) od .' “go“ = HO (o] : OR
Me OMe ogﬁ
Me* Me
OMe r
30 wherein one to four of R, R3, RS, R7, and RS are hydrogen and
the remaining RY, R3, RS, R7, and R8 are groups convertible in vivo to
hydrogen.
SUBSTITUTE SHEET (RULE 26)
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3. A compound according to claim 1
R'O %R’
et @ For ool
Me O Q :Qi) Y ’Sy © or?
e O
o ? )aND;
N ouam -
| wherein one to four of R?, RS, RS, R7, and R8 are hydrogen and
the remaining R1, RS, RS, R7, and R8are each indepén_dently selected
from the group consisting of 0 0
0 o 0- R—-OH 2 °- P\';gﬁ
-II=-OH . \[r(CHZ)LCHZO'IP-OH . ¥, OH ; ﬁ’J:: ;
e I O I Me ¥ NH,
L=0-4 Z=H, alkyl
T 8., Y\@ g Yj; .
o—P’°” "0 Xo- 5'\-0H P—o:-n'

o]
P

1]
S YT Y e Y
O : ’
DO el Y\fe:/\m Y o o0
0]

*RorS
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() n ’ o) m

n= 50 - 5000 m=1-10
or & pharmaceutically acceptable salt thersof.

4. A compound according to claim 1 wherein one to two of R, RS,
RS, R7, and RS are phosphate moiatles each independently selected
5 from the group consisting of

9 ]
0 o o- ;'{-;on 2 gO~r-on
—P-OH .\ OHACHOP-OH . L on | \‘J: :
k 'Y . m A} 1 ]
OH o - OH o 1™ N,
L=0-4 z-H.alkyr
O“P{'m m P" m oL || oH'
\
8. on
-p
and ?, \o
j(k/ *RorS
o

‘or a pharmaceutically aeceptab!é salt thereof.
20

5. A compound according to claim 1 wherein one to four of R1, R3,
RS, R7, and R® are diacid monoester moieties each independently
selacted from the group consisting of

25
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CooH | A
g ot agel
' o) ' _
» i e .
12 Sedin S Sulh St
*RorS ‘

or a pharmaceutically acceptable salt thereo_f

6. A compound according to claim 1 wherein one to four of R1, RS,
RS, R7, and R8 ara polysther esters each independently selected from
the group consisting of

\‘o({\ n and S m

n= 50 - 5000 m=1-10

or a pharmaceutically acceptable satt thereof.

7. A compound according to claim 1 wherein one to four of RY, RS,
RS, R7, and RS are
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or a pharmaceutically acceptable salt thereof.
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8. A compound according to claim 1 wherein one to four of R1, RS,
RS, R7, and R8ars

(o]
Y(cﬂmcﬂzc?-m .
L=0-4
10 |
15

or a pharmaceutically acceptable salt thereof.

20 9 Acompound according to claim 1 wherein one to four of R, RS,

RS, R7, and R8 are o
e R-OH
OoH

Me ’
o

25 10. A compound according to claim 1 wherein one to four of R1, RS,
RSB, R7, and RBare . _
WCOOH \n/\
s : COOH
o o

11. A compound according o claim 1 wherain one to four of R1, R?,

30 RS R7, andR8are
N o~ coon
O .
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12. A compound according to claim 1 wherein one to four of R?, RS,
RS, R7, and R8 are

NS5 Ncoom

o

10
or apharmaceutically acceptable salt thereof.

13. The compound according to clalm 1

15
Gl
Hom Me uo OH
* Me o P,
E:l omou 'I °| 2 '%}ﬁgé"’“
Me 0 Me0" g |-|° ° ort _
Me* lle
25

or & pharmaceutically acceptable salt thereof.

14. Tha compound according to claim 1
30 :
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ci Me
Mey o 9" n/0 Mo lto OH
Me O 2 O MeOH | o 9 o™y% o & o
| o o* M0 Y o oY, o
o OH Me oOMe 4. O_O 2NMG
Me* "e
Me
OMe

15. A pharmaceutical composition comprising a compound
10 according to claim 1 and a pharmaceuticaliy acceptable carrier material

16. A method for treating and/or preventing bacterial infactions in a
mammial afflictad with the same which comprises administering an
antibacterial effective amount of a compound of claim 1 or a

15 pharmaceutically acceptable salt thereof.

17. A method according to claim 16 wherein the mode of
administration is intravenous or intramuscular.
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