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SUMMARY OF THE | NVENTI ON 10 Conmpounds A, B,C,D,E,F,GH and J
have been i Qéﬁ%g?%fron1the fermentation broth of tBerRkéd@MeIani sm
M cronnnosag onacea var 15 Africana designated SCC 2146. These
conmpounds were identified as ort hosomyci ns. These conpounds are
anti bacterial agents. A conponent fromthe culture, conpound A, was
found to be the nost potent anti bacterial agent. The

I nvention relates to novel antibacterial conpounds A B, C D E 20 F,
G Hand J, and their preparation, and to conpositions containing such
conpounds. This invention also relates to a fernentation broth of the

NOVEL ORTHOSOMYCINS FROM MICROMONOSPORA
5 CARBONACEA

10

Compounds A, B, C, D, E, F, G, H and J have been isolated from the
fermentation broth of the microorganism Micromonospora Carbonacea var

15 Africana designated SCC 2146. These compounds wers identified as
orthosomycins. These compounds are antibacterial agents. A component
from the culture, compound A, was found to be the most potent
antibacterial agent.

The invention relates to novel antibacterial compounds A, B, C, D, E,

20 F, G, Hand J, and their preparation, and to compositions containing such
compounds. This invention also relates to a fermentation broth of the
microorganism Micromonospora Carbonacea var Africana , and the
component parts theraof obtainabile by cultivation of a pure culture of
Micromonospora Carbonacea var Africana .

25 The invention relates to the microorganism Micromonospora
Carbonacea var Africana . Another aspect of the invention is directed to the
antibiotic complex produced by cultivating a strain of Micromonospora
Carbonacea var Africana in a pH and temperature controlled aqueous
nutrient medium having assimilable sources of carbon and nitrogen under

30 oontrolied submerged aerobic conditions until a composttion of matter
having substantial antibiotic activity is produced. A major component of the
culture of the present invention is antibiotic 13-384, component 1, as
disclosed in U.S.P. 4,597,968, which is hereby incorporated by reference.
(Ancother major component of the culture is the corresponding nitroso

35 analog.) However, the present invention claims other compounds of the
culture as described below.



m croor gani sm M crononospora Carbonacea var Africana, and the
conponent parts thereof obtainable by cultivation of a pure culture of

M cr ononospora Carbonacea var Africana. 25 The invention relates to
t he m croorgani sm M crononospor a Car bi bacea var Africana. Another
aspect of tiwopmsemtion is directed to the anti bi ot i eCtUSwBxs0
produced by cultivating a strain of M crononospora Car bonacea var
Africana in a pH and tenperature controll ed aqueous nut ri ent nmedi um
havi ng assim | abl e sources of carbon and nitrogen under 30 controlled
subrerged aerobic conditions until a conesition of matter havi ng

substantial antibiotic activity is produced. A major conponent of the
cul ture of the presTne present inveotionis alsorelated to an ardbidtic corapogitionent 1, as

di sclosed in U 2 I rl gﬁﬁﬁgﬁg y reference.
(Anot her mgj ormﬁeﬁ OE tﬁe c’L'}I turie |s$ﬁ* h‘g&rags&gn m%pnitroso 35
anal og.) Howev @fectyeampunt W?mqmg" W %hds of the

cul ture as desconsisting bidompounds A, B, C, D, BDFO@G, Hand d. The presant invention
PCT/ US96/ 15¢ 504 aisn related to & ,.

The present invenfLon, 1S als I

conprising a p Bp AnpRoscaly-pites )

ef f ecti ve anouseleciedromithexgroup consisting obcompounde A, B, C,/D.E F, G, Hiand
consisting of gonpounds A, B, C, D, E, F, G Hand J. The present invention
5 Is also related to a nethod of treating a bacterial infection which
conpri ses adm nistering an antibiotically effective anmount of one or
nor e conpoti@ds

Em&i\g?g“?‘w o

ically

Figures 1,2, 4, 5,6, 7 and 8 are proton NMR spectra for
Compoundis A, B, E, F, G, H, and J, respectively. Figure Sisa proton
NMR spectra for a mbdure Compotunds C and D.
15

DETAILED DESCRIPTION OF THE INVENTION
20 FERMENTATION OF THE MICROORGANISM

One mL frozen culture of Micromonospora carbonacea subspecies

Africana, strain PF6-3 was wransferred into a 300 mL Erlenmeyer shake
25 fiask containing 100 mL of seed medium. The medium composition (g/.)
was as follows: beef extract (Difco) 3, Tryptone {Difco) 5, Cersiose {CPC,
2001) 1, potato dextrin {Avebe, WPD-650) 24, yeast extract (Universal,
Tastone) 5, calcium carbonate (Plizer, Albaglos) 1, and silicone defoamer
{Union Carbide, SAG-471, 30% suspension) 0.3 mLAL. The flask was
30 incubated 48 hours at 300C with agitation {300 rpm, 1 inch stroke), and 30
mL of the culture wers transferred to 852 L flasks, each containing 500 mL

of the same seed medium. Following 48 hours of incubation as before, the

3L culture was transferred into an inoculation fermanter containing 300 L

of the same medium for an additional 24 hours of cultivation. Finally, the

35 contents of the inoculation fermentar were transferred to a larger fermenter



selected fromthe group consisting of compounds A, B, C, D, E, F, G H and

10 DESCRIPTTON OF THE FI'GORES — Figures 1,
2 4, 5 6,7 and 8 are proton NMR spectra for Compounds A B, E, F, G

H, and J, respectlvely Figure 3 is a proton NMR spectra for a

m xture Co .,9: and D. 15 DETAI TI ON OF
THE | NVENTI Eﬁ FERVENTAMON OF THE M CRCI@

One.m frozen cuI ture of M cronobnospora carbonacea subspeci es

Africana, strain PF6-3 was transferred into a 300 nL Erlenneyer shake 25
flask containing 100 nL of seed nmedium The medi um conposition(g/L)

was as follows: beef extract(Difco)3, Trygtone(Difco)5, Cerel ose(CPC,

2001) 1, potato dextri n(Avebe WPD- 650) 24, yeast extract (Uni versal,

Tastone) 5, cal gl ﬁg MWWCOHE defoarrer
(Uni on Car bi de A 47 0% syspensi 0.3
| ncubat ed 48 m&&'mﬁf %MW MWh stroke), and
30 . omamupePsos mm powdas(Marcaor) dspatatocach

BnEiAey4 rammwﬁautewwfi hour s of

cont ai ni ng 50% o e iR
i ncubati on _as uture tr 8 into an
i nocul ati o f Ha‘ﬂﬁﬁa‘? &M > - ?@gﬂml um for an
addi ti onal 24 mmmmmmm%nmmmshmumm of the
i nocul ati on f egrpgiidtionMamtdiniAg e dissdibell BxjgenetiRbert S0 fEPTU086
saturation. The fermentation was carried out with 80-240 standard cubic
feet per minute air fiow for about 120 -130 hours.

10
ISOLATION

The famnentation broth was cooled to about 250C. One half of

15 the fermentation broth was transferred to a separate vessael, agitated and
adjusted with 2 N NaOH to pH 10.5. A 300 L. XAD-7 resin (Rohm & Haas
non functional acrylic ester polymeric adsorbent) was charged to the
fermentation broth and agitated for 0.5 hours. The pH was lowered {0 9.25
and agitated for 3.5 hours. The pH was further lowered 1o 7.00, and the

20 resin was separated form the broth by scresning. Tap water was used to
wash the resin freé from both broth and mycelia. The sacond half of the
{ermentation broth was processed in the same way.

About 300 L of adsorbed resin was charged to a 500 L
25 tapered column containing 100 L deionized water. The resin was washed
with upflow. After dropping the aqueous leve! io the resin bed, the resin
was washed downflow with 800 L. of deionized water. The antibiotic was
eluted from the resin downflow by charging the column with 800 1 ethyt
acetate (pre-washed with 140 L of 0.1 M sodium phosphate monobasic
30 buffer, adjusted to pH 8 with sodium hydroxide) at 10 L/minutes. The eluate
was collected in 150 to 200 L cuts. The antibiotic complex containing cuts
were combined and extracted with 140 L of 0.1 M sodium phosphate
monobasic, adjusted to pH 8 with sodium hydroxide, then with 2 x60 L
deionized water. The ethyl acetate layer was vacuum concentrated at less
35 than 309C to one tenth the original volume (about 50 L) with azeotropic
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cant ai ning 10,0
producti on nedi

-3-
00 L of production nmedium The conposition of the
um (g/L) was as follows: yeast extract 5, neat peptone

(Marcor, typwoPnsrrrCerel ose 22, corn steep powder (Marcor)rcEusoaisaso

dextrin 60, boi
chl oride Herr]

| ed inseed oil (Kl eenstrip)4, calciumcarbonate 4, cobalt

Q( Mai | i nckrodt)0.002, silicone defoanmer 0.5 nm /L. The

fermentati on was conducted at 36[err]C for 120 to 140 hours under aeration
and agitation maintaining the dissolved oxygen between 50 to 100%

saturation. The fernmentation was carri ed'ﬂatvm' th 80-240 standard cubic

feet per mnute
The fernentatio
fermentation br
adjusted with 2
non functi onal

fermentation br
and agitatedsfo

resin was separated fromthe broth by screeining. Tap water was used to

it flow far ab i , .
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isptane {2 volomed)c The precipitateswas-ilteted ant:drisd at aboot£586 and
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r 3.5 hours. The pH was further lowered to 7.00, and the 20

wash the resin free fromboth broth and ny

fernentati on br
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C e second half of the
oth was processed in the sarﬁ“&n&

With agitation, 10 1o 11 kg of the crude antbiotic complex
were dissolved in 10 volumes of B0/20 ethyl acetate-acetone to oxidize the
nitroso companent of the complex of the antibiotic 13-384. Two kilograms
of sodium bicarbonate and 50 g of vanadyl acetyacetonate catalyst were
added. 5.5 L fertbutyl hydroperoxide, (3 M solution in 2,2 4-irimethy!
pentane) were added slowly over 0.5 hour while the temperature was
maintained at 25 to 309C, The progress of the oxidation was monitored by
by HPLC (high pressure liquid chromatography). Additional catalyst was
addad when needed and agitation of the reaction mixture was continued
until the reaction was compiete.

INMAL PURIFICATION

Approximately 2.5 kg of crude oxidized material was
dissolved in 9 L of ethyl acetate and applied to the head of a 10 foot by 1
foot diameter column packed with 70 kg of bare iregular silica ge! (70 to
250 um) in isopropy! acetate (The soivent can aiso be 80/20 ethyl
acetate/heptane). The column was eluted with isopropyl acetate at a flow
rate of 5 10 7 L/minute at 35 pounds per square inch gauge. Fractions 1, 2,
and 3 were collected as 200 L cuts. The antibiotic components wers
monitored by HPLC and TLC . The solvent used for TLC chromatographies
was 9:1 mathylene chioride-methyl alcohol. Fractions 5 to 11 which were
enriched in the main antibiotic component were combined and vacuum
concentrated to about 6 L at less than 300C. The main cut was isolated by
adding the concentrate to 2 volumes of heptane with agitation. The
precipitate was filterad and dried in a vacuum oven at about 259C with a
nitrogen blsed to obtain 1.2 kg of product. The head cut fractions 3 and 4

5



About, 300 L of adsorbed resin was charged to a 500 L 25 tapered col umm
7o X ; d ——wtth—upf | ow.

After dropping the agqueous level to the resin bed, the resin was

washed downfl ow with 900L of deionized water. The antibiotic was

el uted fromyd in downflow by charging the colum wt I

acetate (pre-was ?3 with 140 L of 0.1 M sodi um phosphate tk)(%g@é?g’l?%}%o

buffer, adjusted to pH 8 with sodi um hydroxide) at 10 L/ m nutes. The eluate

was collected in 150 to 200 L cuts. The anti biotic conplex containing cuts

wer e conbi ned and extracted with 140 L of 0.1 M sodi um phosphate

nonobasi ¢, adjusted to pH 8 with sodi u_rgbydroxi de, then with 2 x 60 L

dei oni zed water. The ethyl acetate |ayer was vacuum concentrated at |ess 35

than 30[err] %%%@%gﬁ?imiﬁmsiwwsmﬂ &/ehtniar Athrinbr¥é ¢ N

azeot T oD ¢ gbtain 0.4'kg of product. The tail cut fractions 12 to 15 which wers gnriched

di stillation infimpusities, werapreocesSed: ince similar mannerds optaire 0 kgpobd i nto 100 L

of - hept vol unes). The precipitate was filtered and dried at
about 25[err] in a vacuumoven using a nitrogen bleed to give 5.2 to
5. 5kg of * ude material (2.6 to 3.1 kg of antibiotic conplex). 5

OXI DATI ON



Wth agitation 10 to 11 kg of the crude antibiotic conplex 10 were

di ssolved in 10 vol unes of 80/20 ethyl acetate-acetone to oxide the
nitroso conponent of the conplex of the antibiotic 13-384. Two kil ograns
of sodi um bi carbonate and 50 9 of vanadyl acetyacetonate catal yst were
added 5.5 Lwoarastratyl hydroperoxide, (3 Msolution in 2, ZCIusssnsshy |
pent ane) were added slowy over 0.5 hour while the tenperature was 15
mai nt ai ned at 25 to 30C. The progress of the oxidation was nonitored by
by HPLC (high pressure |iquid chromatography). Additional catalyst was
added when needed and agitation of the re%ctlon m xture was conti nued

until the reaction was conplete. 20 I NI TI AL
PURI FI CATI ON Approxi mately 25 kg of crude oxidi zed
materi al was di ssol ved |n 9 ,L of et hyI acetat e and applied to the

head of a 10 foot by 1 AL ) neJA xoomple
irregular silica gel (70 to 25 250 [err]rr) I n |sopropyl acetate (The

sol vent can al so be 80/20 ethyl acet at e/ heptane). The col um was )

eluted with isopropyl acetate at a flow rate of 5 to 7 L/mnute at 35

pounds per s§uare inch gauge. Fiepusification was accomplished iBatwostep! | ect ed as

%ﬁo L futst Thechramaggm provedsie Boyehsad (:Daazwum clmnw and TLC.
e sol vent use yl ene

chl ori de- et hyI %ﬁ?’%’ﬁ%@%ﬁ@i@fﬁaﬁwﬂﬁ enriched in the

mai n anti bi ot i c chrmalegraphadrundes madium Reassure conditions withadioleent rat ed t o
about 6 L at | epontibd siichiget (40630 ireluldr riedia)\oFhé ebiufrircwaly addi ng

breci o Lat e s %ﬁ!ﬂ?fﬂ}‘ﬁ%%ﬂ @!ﬂ%ﬁ%ﬁ*@ew@%&éﬁaﬁﬁ hgif@ﬁttseie# [1C i th
a 35 nitrogen Mddmtafiowrateef 8025Q mlimin, withniroger gas: Afler actions 3
and 4 application, 2.4 L-2.8 L of mobile phase was collected and discarded.
‘The mobile phase was then adjusted and fractions collectad based on
diol column bed volume. Fractions containing new components were
15 then purified with semi-preparative high pressure liquid
chromatography on PVA-Sil (polyvinyl alcoho! functionalized silica
gel), with peak collection based on UV signatl monitoring at 265 nm.
For individual component purifications, minor mobile phase
adjustments were made (see Scheme 1).
20

Exampig #1

Five grams of enriched tail cut (ID 33285-104-1) were

dissolved in 20 mL of CH2Cla:MeOH (96:4 v/v) and applied to 200 g (~ 400

25 mL) of pre-conditioned diol-bonded silica (40-63 u, irreguiar media)
contained in a glass column (600 x 50 mm, 1.18 L). The diol column
conditioning step prior to sample application Involved the passage of 1 L of
MeOH followed by 1.2 L of initial mobile phase CH2Clz:Heptane:MeOH
(60:40:2 v/viv). After sample application, 2.4 L of mobile phase was

30 collected after which time the ratio of mobiie phase was adjusted to 75:25:2
and maintained for an additional 8 L. Individual fractions were obtained and
evaluated for the presence of minor components by analytical HPLC under
the following isocratic conditions: PVA-Sil, 5 u , 15 cm x 4.6 mm
CH2Clz:MeOH (98:2) / 20 minutes. Complex 1 yielded 200 mg of material

35 containing 15% of a new component, Compound A, that is less polar than



WO 97/ 13777
PEF US55 —whichrWere enriched T Impurities were processed in

a simlar manner to obtain 0.4 kg of product The tail out fractions 12
to 15 which were enriched in inpurities, were prcocessed in a simlar
manner to ' 2 kg of product. 5 WO 97/ 13 pbtrusosrisrso

PCT/ US96/ 12‘9@8}”}3‘};7 Further Purification of the

Anti bi otic Conpl ex 5 The purification was
acconplished in a tw step chr omat ogr aphi ¢ procedure. Both head (1D

33285-104-2) and tall cuts 2
antibiotic, 13-384, component 1. Complex 1 was further purified by
dissolving 3040 mg of the sample in 0.5 ml CH2Cla:MeOH (96:4 v/v) and
injecting on a semi-preparative PVA-Sil column (250 x 20 mm) equilibrated
with CHaCia:MeOH (87.5:2.5 viv). A flow rate of 12 mL/min yiekied 5 mg of
5 the desired material within a 12-14.2 minute elution time window. After four
additional injections were made, a total of 24 mg of Compound A (>98%
pure) was obtained.
Complex 2 (100 mg) was further purified by using the

same semi-preparative HPLC conditions described as above except a

10 CHyCla:Heptane:MeOH (78:20:2, v/iv/v) solvent system was usad as the
mobile phase. Two pure components, Compound E (1.5 mg) and
Compound F (9.5 mg) were obtained. However, the first component (2.4
mg) was identified as & mixture of two compounds, Compound C and
Compound D, based on analysis of spactroscopic data.

15

Example #2

Five grams of enriched head cut {ID 33285-104-2) was

dissolved in 25 mL of CH2Clx:MeOH (96:4 v/v) and applied to a recycled

20 200 g diolbonded slilica gel column. Recycling involved passing 1.5 L of
MeOH followed by 1.5 L of starting mobile phase CH2Clp:Heptane:MeOH
{60:40:2 v/viv). After sample application, 2.8 L of mobile phase was
collected and effluent discarded. Mobile phase was adjusted to 75:25:2
{viviv) and 400 mL fractions were collected. Based on analytical HPLC,

25 four fractions were pooled as complex 3, and yielded 360 mg of a
yellowish powder after rotary evaporation. (The rest of the fractions were
pooled as complex 4.) HPLC analysis of complex 3 on PVA-Sil indicated
two paaks with elution times earlier than Compound A. Optimization
studies for preparative chromatography ied to the selection of a binary

30 solvent system composed of n-butylchioride:MeOH which revealed the
presence of a third entity. Approximately, 40-45 mg of complex 3 was then
dissolved in 1.0 mL. of CH2Cl2:MeOH (96:4 v/v) and injected on a semi-
preparative PVA-Sil column (250 x 20 mm ) equilibrated with n-
butyichioride:MeOH (93:7 v/v ). Flow rate was 15 mUminutes and UV

35 detection was at 265 nm. Three components were coliected. The first two



(1D 33285-104-1) obtained frominitial purification were first

chr omat ogr aphed under nedi um pressure conditions with diol - bonded
silica gel (40-63 [err] irregular nedia). The colum was 10 equilibrated
with a ternary mxture of CH err]C [err]: Heptane: MeOH(60: 40: 2 v/ vlv)

at a flow rmoewed7780-50 nL/min. with nitrogen gas. After Pewmisss/15750
application, 2.4 L-2.8 L of nobile phase was col |l ected and di scarded.

The -nobi | e phase was then adjusted and fractions coll ected based on

di ol columm bed vol une. Fractions containing new conponents were 15 then
purified with sem -preparative high pre sure l'iquid chr omat ogr aphy on
PVA- Si | (pol yvinyl al cohol functionali ze "silica gel), with peak

col l ection ba [ i ndi vi dual
corponent pur?ﬁﬂeﬁﬁf@%@#ﬂﬁaﬂ%#@mﬁéaﬁ@%%&awmﬁe wer e made
(see Schene 1jdentified. Only the third compon o) was identified as Compound

Five grans of genriched tail cut (1D 3328-104-1) were di ssolved in 20

mL of CHerr]C[err]: MeOH ( eg‘) SM% M%@Bﬁqg}'mﬂa 5 ) of
pre-conditioned diol -bonded é@

5n segi-prepamtiveiPLG @i tethe ditions desceribedabove
ggmj?'t ngl ng bit?ﬁitﬁhidilfarbﬁtm mmr%mmmqg:?g:twvgaw of 1L

of ol

CH[err]O[err WM%&E b§ r7§‘9?rﬂf‘8
appl i cation, Compoupd h{&7.5 mg) dhiscomplexii t er which tine the
rati o of nobile phase was adj usted to 75 25: 2 and nmai ntai ned for an
additional 8 L. Individual fractions were obtained and eval uated for
the presence of mnor conponents by anal ytical HPLC under t he
follow ng isocratic conditions: PVA-Sii,5 [err], 15 cmx 4.6 nm
CHerr]CJ[err]: MeOH (98:2)/20 mnutes. Conplex 1 yielded 200 ng of nateri al
35 containing 15% of a new conponent. Conpound A, that is |ess polar than
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‘ahtibiotic, 13-384. conponent 1. Conplex 1 was further purified by

di ssolving 30-40 ng of the sanple in 0.5 mM CHerr]C[err]: MeCH (96:4 v/v)
and | Y@ 9438 On a sem -preparative PVA-Sii col um (

equi |l i brated with CHerr]d[err]: MOH (97.5:2.5 v/v)%ségyspge of
12 ml/mn yielded 5 ng of 5 the desired material within a 12-14.2 mnute
elution tine w ndow. After four additional injections were nade, a
total of 24 ng of Conpound A (>98% pure) was obtai ned.

Conmplex 2 (100 ng) was further purified’%y using the sane

sem - preparati ve HPLC conditions described as above except a 10

CH err]C [err]: Heptane: MeOH(78: 20: 2, v/ v/v‘ sol vent system was used as the

nobi | e phase. Two pure conponents, (1.5 ng) and Compound F
(9.5 ng) were obtai nedTaﬂ)M(rlbssgasim-;gorrponent (2.4 ng) was
identified as a m xture of t conmpounds, COnpound C and Conmpound D,
based on anal ysis of spectro?}opi c data. 15 Exanpl e #2
Five granms of enriched head cit (ID 33285-104-2) was di ssolved in 25

m. of CHerr]d Tl X aand. jed to a recycled 20 200 g
di ol - bonded si I[P@%M%& A@ﬁ&é@l'ﬁé'%’ved passing 1.5 L of
MeOH fol l owed by 1.5 L of stqti nqmbgé)e phase CH err]d [err]: Heptane: MeOH

(60:40:2 v/v/iv). After sanpl g application, 2.8 L of nobile phase was
collected and efflu : = € phase was adjusted to 75:25:2

Complex 1 Complex 2
PVA-Sil PVA-SIl
(CH,Ci:MeOH) (CH,Cl,:Hept:MeOH)
(97.5:2.5) (78:20:2)

Compound A

Mixture  Compound E Compound F

(Compound C + Compound D)



(v/vlv) and 400 nL fractions were collected. Based on analytical HPLC, 25
four fractions were pooled as conplex 3, and yielded 360 ng of a

yel | owi sh powder after rotary evaporation. (The rest of the fractions were
pool ed as conplex 4.) HPLC anal ysis of conplex 3 on PVA-Sil indicated

two peaks vwohrgdmtion tines earlier than Conpound A Opt i PUTAID6/05750
studies for preparative chromatography led to the selection of a binary 30
sol vent system conposed of n-butyl chlorlde: MeOH which reveal ed the
presence of a third entity. Approximately, 40-45 ng of conplex 3 was then
dissolved in 1.0 nmL of CHerr]C[err]:M@s (96:4 v/v) and injected on a
sem - preparative PVA-Sii colum (250 x 20 nm) equilibrated with n-
butyl chl orl de: MeOH (93:7 v/v). Flow rate was 15 nL/m nutes and UV 35
detection was at 265 nm Three COWCOI | ected. The first two
WO 97/ 13777 PCT/ US96/ 15750 *
- 8- conponent s E@@%&M@W@Lre unst abl e and coul d not be
identified. Only the third congponent (39 ng) was identified as Conmpound
Compl ex 4(61 nmg) was further gﬁrified by a nodified 5 sem -preparative
HPLC nethod simlar to the conditions described above but with a

di fferent nobil eDiokbondeddificar (CHJCizHpbMSOKP7.5: 2.5, v/v). Three

pure conponents, Conpound G(G.ll ”Q),(ﬁ%ﬂ)ﬁynd H (8.7 ng) and

{Step Gradient)

{75:25:2) (80:10:3)
Complex 3 Complex 4

PVA-Sil i

(n-BUCL:MeOH) (CHCl:MeOH)

(83.7) (87.5:2.5)
Compound B

CompoundG  Compound H Compound J
5

PHYSICO-CHEMICAL PROPERTIES

All compounds were obtained as white powders after
10 removal of solvants. The compounds are soluble in methanol, dimethyi
sulfoxide, ethyl acetate, acetone and chioroform; partially soluble in diethyl
ether, dichioromethane and 1-chlorobutane; insoluble in hexane,
petroleum ether and water. The physico-chemical properties and
spectroscopic data of these compounds of the invention are summarized in
15 Table 1.
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(CHerr]dJ[err]: MeOH (CHerr]dJ[err]:Hept: MeOH)

(97.5:2.5) (78:20:2) Conmpound A

M-xt ure Conpound E Compound F (Conpound C + Conpound D)
WO 97/ 13777 PCT/ US96/ 15750
~10- WO 9713777 SCHEME 1. ct d. PCT/USYsABHs0 CUt  (
| D 33285. 104- 2) Di ol -bonded siqpica (CHerr]d[err]: Hep: MeOH)
(60: 40: 2) (Step Gradient) (75: 25: 2)

(90:10: 3)
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Compound E
1581
1582 (M+H)*
120.2 ppm
119.0 ppm

Compound D
1643
1644 (M+H)*

120.2 ppm
118.9 ppm
FIG 3

120.9 ppm
119.0 ppm
HG 3¢

Compound C
1645
1646 (M+H)*

Compound B
1627
1628 (M+H)*
FIG2

118.9 ppm

120.9 ppm

C7oHgsNO3aClz | C71H101NO3aClz | C71HeoNO3eClz | - CooMeeNOeCl

120.9 ppm
118.9 ppm
AG 1

Table 1. Physico-chemical properties and spectral data of Compounds of the invention {ctd.)
Compound A
1663
1664 (M+H)*
CroHoeNO3gCla

FAB Mass
Spec
Molecular
Formula
13C NMR
CDCl3)b
TH NMR
CDCI

Molecular
| Weight




Conpl.ex 3 Conpl ex 4 . | PVA-Si

PVA-SIT (n-BuC ™~ NVECH) PVA=SI|

(CHerr]dJ[err]: MeOH) (93:7) (97.5:2.5)
Compound B [ I
Conpound G gapRepund H Conpound J 5 PHYSI

PROPERTI ES wo s Al'l conpounds were obtainedcgggﬁﬁﬁ%ﬁéé%mders
after 10 renoval of solvents. The conpeuwsds are sol uble in nethanol

di met hyl sul foxi de, ethyl acetate, acetone and chloroform partially
sol ubl e in diethyl et her, dichloronethane and 1-chl or obut ane;

I nsol ubl e i n hexane, petrol eum et her and water. The physi co-chem cal
properties and spectroscopi ¢ data of these conpounds of the invention

are sunmmarized in 15 Table 1
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STRUCTURE DETERMINATION OF THE COMPOUNDS OF

5 THEINVENTION
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The structures of the compounds were elucidated based on
spactroscopic data analyses, including ultraviolet (UV), infrared (IR), Fast
Atom Bombardment mass spectromstry (FAB-MS), proton and carbon-13
nuclear magnetic resonance (1H and 13C NMR) methods. These
compounds were characterized as novel eveminomicin related antibiotics.
13C NMR data of two important ortho-esters are listed in Table 1. TH NMR
spectral data of individual compounds are shown in FIGS 1-8, respectively.
Assignments of some important protons and carbons were accomplishad
by attached proton test (APT), 2-dimensional nuclear Overhauser effect
spectroscopy (NOESY), heteronuciear multiple bond correlation (HMBC})
and heteronuclear multiple quantum coherence (HMQC) experiments, as
well as by a direct comparison of spectral data with the antibiotic (13-384-
component-1, eveminomicin) claimed in U.S.P. 4,597,968 as a reference
standard.

EXAMPLE 1

The structure elucidation of Compound A was accomplished
by analysis of mass and NMR spectroscopic data. The FAB mass spectral
data showed a 34 amu increase of molecular weight by comparison with
the reference sample (13-384-component-1, everninomicin). A trichioro-
containing molecular jon cluster was observed in the FAB mass spactrum.
Both observations revealsd the presence of a third chlorine atom in
Compound A. The attachment of this extra chiorine atom to the aromatic
ester fragment on right side of the molscule was determined based on a
secondary fragmentation analysis in comparison with the reference
sample (13-384-component-1, evermninomicin). (DIAGRAM 1). Howsver,
the mass spectral data was unabile to locate the exact position of the
chiorine atom on the aromatic ring. The position of this chiorine at C-58
was further determined on the basis of NMR spectral data, indicating a
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The structures of the conpounds were el uci dated based on spectroscopi c
data anal yses, including ultraviolet (W), infrared (IR), Fast At om
Bonbar dnent waswyispectronetry (FAB-M5), proton and car bon- »GT/I896/15t80| ear
magneti c resonance ([err]H and [err] C NVR) net hods. These conpounds
wer e-characteri zed as novel evem nomicin related anti biotics. [err]C
NVR data of two inportant ortho-esters are listed in Table 1. [err]H NWR
spectral data of individual conpounds arg shown in FIGS 1-8, respectively.
Assignnents of some inportant protons and carbons vvere accorrpl i shed 15 by

attached proto | prBfonL Fﬂgﬂl‘ f ect
spectroscopy ( ﬁgpn oﬁ%‘gl é‘ﬁd ﬁ?;l C(_g(el |on HI}/BC)
and het er onucl@%ﬁi‘?l M'e' ﬂé‘;

vv:eilsl 332 by a duMWBthmﬁhmﬂthoﬁ 968
( - Wwwm WDM' By'dﬁﬁk?gﬂﬁ@a%e aiha

reference 20 s

structure & ucmethodalogy: strustums of gthercompounds wargaiso elucidaled And 89 s of
mass and NVR sjliastrateddo DIAGRAM2. Compbuint Coardd Hmee sShown RODIABRAM8Ned a 34

amu increase ofn giifethdtbd Wit CompourilIWas ‘chifhclérzed as a refatively small
disaccharide linked to a bicyclic aromatic ester moiety through an ortho-
ester functionality as shown DIAGRAM 4 below.



the reference sanple (13-384-conponent-1, evem nomcin). A trichloro-
contal ni ng nolecul ar ion clustTer was opserved T tite—FAB nmass—spectrum-
Bot h observations reveal ed the presence of a third chlorine atomin
Compound A. The attachment of this extra chlorine atomto the aromatic 30
ester fragne I.ght side of the nol ecul e was determ ned ed on a
secondary frg;g?regﬂ;tﬁ?on anal ysis in conparison with the ref%&@ﬁ%’é’w’“
sanpl e (13-384-conponent-1, evemn nomni cin)gz(Dl AGRAM 1). However, t he
mass spectral data was unable to | ocate the exact position of the

chlorine atomon the aromatic ring. The position:of this chlorine at C 58
35 was further determ ned on the basis of NVWR spectral data, indicating a
WO 97/ 13777 PCT/ US96/ 15750
strong correlation of the proton-60 and net hyl protons-62 in NOESY
experinments, and a connectivity between the proton-60 and the nethyl
caron-62 in HVBC experinents. Therefore, the structure of Conpound A

was determ ned to be that shown in DIAGRAM 2. By utilizing the sanme 5
met'hodol ogy, structures of other conpounds were al so el ucidated and are
illustrated in DI AGRAM 2. Comg&iae-C.gnd H are shown in DI AGRAM 3. |t
shoul d be noted that Conpo S charactegi zed as agyelatively snal

di saccharide linked to a bi aro}ati ster noi§ t hrough an ort ho-
ester functionality as sho M 4 bel qw.
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DIAGRAM 2
Me Me Me
RO o Q o)
M’;’A ' B O NOH c AD_?R
NO; S © Mo gy
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M Rs i
Ry OH
R Ci
OH H IO
% Me CH2OMe
MeO
\ l | o
E o0
N
OH
Ry Rz RsRy Ry Rs R
evernino
micin* — H OH OH,H OMe Cl Me
Compd A Ci OH OHH OMe o | Me
CompdB H OH =0 OMe Cl Me.
CompdD H OMe OHH OMe Ci Me
CompdE H OH OHH OH H Me
CompdF H OH OHH  OMe Me

H
CompdG H OH OHH OMe Ci H

" *Everninomicin is the antibiotic 13-384, component 1, as disclosed in
USP 4,597,968
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The italicized, capital letters identify the rings in the
compounds of the invention

The structures for compounds C and H are shown just below.



eveni.no mcin* - H O OH Ow d Me Compd A d OH
oHH Ow d Me Compd B H OH =0 Oove d Ve
Conpd D H O OH H One d Ve CompdE H OH OHH OH
H Me Copd FH OH OH O H M Compd GH OH
OHH Owe  WOIP3TTH *Everminocin is the antibiotic 13pg@hsegpgonent
1, as diclosed in USP 4, 597, 968 WO 97/ 13777
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Diagrem 3
Me Me Me
"'0‘ E:jp )—o QR /9
':0 Oﬂ}o OH M
NO 't 0" Me
co
M OMe
Cl (o] OH
OH
H fo
0
Me
ORy
g Me CHzOMe ° ORs
MeO
N W)
o} Q C”-fo OHg
OH
11
CompoundC  R;=CH;; Ry =CHj,
CompoundH  Rp=C(O)H; Rg=H.

The structure for compound J is shown just below in Diagram 4.
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HA—he cotpothgs—ef—the—tnventTon The structures for
conmpounds C and H are shown just bel ow. WO 97/ 13777
PCT/ US96/ 15750 - 20- [err]
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Rlerr]=CHerr]

Conmpound C Rlerr]=CHerr];
Conmpound H R[err]:C(O)H; R err]=H. 5

The structure for conmpound J is shown just below in D agram 4.
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BIOLOGICAL PROPERTIES OF THE COMPOUNDS OF THE INVENTION

The minor components were tested for activity based on an agar

disk-diffusion protocol. Each component was dissolved at 1 mg/mL in
CH2Clz : MeOH (95:5 v/v) and a ten fold dilution made in the same vehicle.
Twenty microliters of each concentration was transferred to an 8 mm
standard paper disk and aliowed 1o air dry for thirty minutes. Each set of
disks were placed on agar seeded with Staphylococcus gureys at two
pH's (7/8) and incubated overnight at 359C. Zones of sizes of inhibition are
given below as the diameter of the circle of inhibition and are given in
millimeters. The results are labulated below:

Amount 20ug 29 20 ug 2ug
Everninomicin |21 - 119 26 23
Compound A 120 20 26 23
Compound B {14 12 17 13
Compound C/D] 20 16 22 17
Compound E |18 16 22 17
Compound F |17 16 20 17
Compound G |NT NT NT NT
Compound H |NT NT NT NT
CompoundJ |0 0 10 0

As used herein, NT means not tested.

The nearly equivalent potency of Compound A with everninomicin was
further documented on a four fold dilution.

in vivo antibiotic activity of the compounds of the invention can be
demonstrated in mice via subcutaneous administration.

This invention may be carried out using pharmaceutically
acceptable compositions comprising a pharmaceutically acceptable carrier

- and one or more compuunds selected from the group consisting of A, B, C,

D,E.F.G HandJ.
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As such, the antibiotics may be administered with any suitable
pharmaceutical carrier and administersd orally, parenterally or topically in
a variety of formulations. For oral administration, the antibiotics of this
invention may be compounded in the form of tablets capsules, elixirs and
the like. Tablets and capsules may contain such excipients as starch or
lactose; liquid forms may contain coloring or flavoring agents. Topical
preparations may be iri the form of ereams, hydrophobic or hydrophilic
oiniments or aqueous, non-aqueocus emulsion-type lotions. Typical carriers
for such formulations are water, oils, greases, polyesters, and polyols.
Parenteral formulations, e.g. injectible dosage forms are usually liquids
such as solutions or suspensions with typical carriers being distilled water
or saline solution.

The dose to be administered in any particular dosage form will
depend on various factors, such as the characteristics of the animal
species being treated, the susceptibility of the infecting organism to the
antibiotic, and the stage and severity of the infection. Generally, the
dosage administered is from about 1.0 mg to about 25 mg/kg of body
waight per day, in divided dosages, the specified dosage being left to the
discretion of the practitioner.

in treating certain patients with the compounds of this invention, & Is
possible to include other pharmaceutically active ingredients in the dosage
unit.

THE MICROORGANISM

‘The microorganism used to obtain the compounds of this invention
is a mutant strain of Micromonospora Carbonacea var Africana as set forth
in US Patent 4, 597, 968 which is hereby incorporated by reference. The
way in which this mutant strain is obtained is as set forth in this application.

The mutant strain of Micromonospora Carbonacea var Africana was
prepared as set forth just below. Initially, parent strain SCC 1413 was
subject to N-nitrosoguanidine (NTG) mutagenesis resulting in greater than
a 90% kill of the culture. Fifteen hundred surviving isolates were examined
for enhanced biological activity against S, aureus and E. coll. Single
colony isolates were germinated in test tubes containing 10 mL. of



-22- The m nor conponents were tested for activity based on
an agar 5 disk-diffusion protocol. Each conponent was dissolved at 1
ng/ L in CHerr]C[err]: MeOH (95:5 v/v) and a ten fold dilution nmade
in the sane vehicle. Twenty mcroliters of each concentrati on was

t ransf err ed o 934387 M standard paper disk and al | owecgrvusss/issy y for
thirty mnutes. Each set of di sks were placed on agar seeded with

St aphyl ococcus aureus at two 10 pH s (7/8) and incubated overni ght at
35[err]C. Zones of sizes of inhibition are gi ven bel ow as the dianeter
of the circle of inhibition and are gi vepgi.n mllinmeters. The results
are tabul at ed bel ow Anmount 20 [err]g 2 [err]g 20

[err]g 2gbmiindtion mediafary shakefat 250 rplm. on a gyrdfory shaker at 306C
ﬁ Oonpgg 28 ho%?s.ffnnamatioﬂmges were Mugﬁe@g 2.5 mCyround B

16 -

22 17 the seeddn250-mL Erlenmeyer flasks containing 50 mL of fermentation 17

%mound F 17media and incilSating at 30°C f8P96 hours at 25D7r.p.m. on@gpatery G NT

NT comfurheker. §0C' 1631 was i3HBAI'8s B impoved producer(fl the 13,384 1]
herei n, NT nean¢omplexwondthe dasisps its improvedbigactivity ageinst S aurausand EConpound

A with everni nogygi n was further docunented on a four fold dilution.
'n vivo antibione gl el {9be'was SSRR By Rt mudion SFECLI8aF " °°
followed vy selection of the isolates on agar plates containing 150 ug/mL
10 of eveminomicin{complex of nitro and nitroso analogs). Strain SCC 2146
was obtained by NTG mutagenesis of SCC 1756. Except for isolating the
NTG mutagenized strains of SCC 1631 on the high ievels of evemninomicin
{complex of nitro and nitroso analogs), the protocois for both mutation
studies were as previously described. For the latter two mutation studies,
15 {fermentation broths were extracted with ethyl acetate and the concentrates
were chromatographed on Whatman LKGDF thin layer piates in a solvent
system consisting of chloroform:methanol! (9:1) foliowed by bicautography
against S, aureus and E, coli to confirm the production of all components
of the antibiotic complex. To follow the increased titres of everninomicin
20 (complex of nitro and nitroso analogs), thin layer plates were examined by
using the Shimadzu CS-830 TLC plate scanner and quantitating the
higher producing extracts using HPLC. Combined titers are defined as the
sum of evemninomicin nitro and nitroso analogs.
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conposi tions conprising a pharmaceutically acceptable carriet ¢t

or nore conpounds selected fromthe group consisting of A B, C,
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such, the antibiotics may be adm nistered with any suitable

phar maceutical carrier and administered orally, parenterally or topically
in a variety of formulations. For o adm ni stration, the antibiotics
of this i nventi on may be conpounded®™i the form of tablets capsul es,
elixirs and 5 the like. Tablets and capsul es nay contain such excipients

as starch or | actose; liquid forns may contain coloring or flavoring
agents. Topi cal ﬂﬂbﬂiwﬁﬂlgbns may be in the formof creans,
hydr ophobi ¢ or hydrophilic oi ntments or aqueous, non-agueous

enul si on-type | t for such formul ations are
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e.qg. inj ecti bI e gdogage forns]are usu qu ds such as sol utions or
suspensi ons witH car | ter or saline
sol ution. any particul ar dosage
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CompdF H OH OHH OMe H Me
CompdG H OH OHH OMe Ci H

5
or a phamaceutically acceptabie sak thereof.
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antibjotic, and the stage and severity of the infection. I
dosage adm nistered is fromabout 1.0 ng to about 25 ny/kg mﬂﬁ(ﬂ n
wei ght per day, in divided dosages, the specified dosage bei:ngcle

di scretion of the practitioner. 20 In treating certain patients with
t he conpoundwoé7/3tm7s i nvention, it is possi bl e t o I np¢irspeakizer
pharmaceutically active ingredients in the dosage unit.

THE M CROORGANI SM 25 The m croorgani smused to obtain the
conpounds of this invention is a mutant strain of M crononospora

Car bonacea var Africana as set forth «28+1 US Patent 4,597,968 which is
her eby i ncorporated by reference. The way in which this nutant strain

is obtained is @ seCompoundiAnaccording totlaim iwhere(Ry is Cl, Ry i6 OHRxist

strain of M crogy v | ICOME B8 i ' . \Was prepared as set
forth just bel ow. '?%Oﬁ a;h ﬁ%[ ar é? starigﬁiﬁg :%13 s subj ect to

N- ni t r osoguani di ne ( ? 'BP&Zt er than a 90%
kill of the culture. Fifteen hundred surviving isolates were exam ned

for ennancedgbi g 00i eampBphil ¥ ) 5 bin 1Whe AL 15, RS OH, Fike 35
PRt ciniearpbveih iy Yl
PCT/ US96/ 15750 or a pharmaceutically acceptable salt thereof. - 24-

4, Compound D according 10 claim 1 wherein Ry is H, Rz is OMe, Rgis
10 OH, R3'is H, Rqis OMs, Rs is Cl and Rgis Me;
or a phamaceutically acceptabie sait thereof.

5. Compound E according to claim 1 wherein R is H, Rz, isOH, Rz is
OH, Ra' is H, Rq is OH, Rs is H and Rg is Me;
15 or a pharmaceutically acceptable salt thereof.

8. Compound F according to claim 1 wherain Ry is H, R, Is OH, Ra is
OH, Ra'is H, R4 is OMe, Rs is H and Rg is Me;
or a pharmaceutically acceptabie salt thereof.
20
7. The Compound G according to claim 1 wherein Ry is H, Ry, is OH,
Rsis OH,R3'isH, RyisOMe, RsisCland Rgis H;
or a pharmaceutically acceptable salt thereof.

25 8. ‘The Compound H according to ciaim 1 wherein Rq is H, Ry, is OH,
Rs is OH, R3'is H, R¢ is OMe, Rs is Cl and Rg is Me;
or a pharmaceutically acceptable salt thereof.

8. A compound of the formula
30

—— =
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germ nation nedia and shaken at 250 r.p.m on a gyratory shak ﬂg' Hﬂ
f Wﬁwy—ﬁermntmrm‘es—vm'e—ﬂwm—rr ansf er ﬂmm ﬂn ”"I
the seed to 250 nL Erl enneyer flasks containing 50 nL of fernmeritafioh * s

medi a and i ncubating at 30[err]C for 96 hours at 250 r.p.m on a gyratory
5 shaker. SC 1631 was identified as an inproved producer of the 13-384
conpl ex on tW@%A¥E of its inproved bioactivity agai nst SFINRHLhg E
coli. Strain SCC 1756 was isolated by NTG nutation of SCCL631
foll owed by selection of the isolates on agar plates containing 150
[err]g/nmL 10 of everninom cin(conplex of nitro and nitroso anal ogs).

Strain SCC2146 was obt ai ned by I\FI'G'rﬂ?t'agenem s of SCC 1756. Except for
i solating the NTG nut ageni zed strains of SCC 1631 on the high | evels

of evem nom cin (conpl eMeof nit®Me and niMe oso anal ogs), the protocols
for both nutati Qe re s Mporeqyi sby descri bed. For the latter

two nmutation studi tracted with ethyl

acetate and the co HC d on What man LKCDF
thin | ayer plates i e of

chl or of or m net hanol §8,1) f& | owed by bi oau@odephy agai nst S. aureus
and E. coli to confirmthe oduction of all conponents of the

the increased titres of evem nom cin 20
(conplex of nitro an 2@Megs), thin layer plates were exan ned by
usi ng the Shimadzu CS-93( ({ pl ate scanner and quantitating the

hi gher produci ng extract AUSRg HPLC. Conmbined titers are defined as the
sum of eveninonicin ni® o Md nPtroso anal 0gs. OH

antibiotic conplex To folld

OH
HO (o}
I
Me
ORy
é Me CH,OMe ° ORs
MeO
\ V—D 0 o O
o o] C”'F o kD H o} ,
o]
OH
i
wherain R;=CHa; Rg =CH3; (Compound C) or
R=C(O)H4; Ry=H (Compound H).
or a pharmaceitically acceptable salt thereof.
R 10. The Compound C according to claim 8 wherein Ry is CH3, and Rg is

5 CHgzs; or a phammaceutically acceptable salt thereof.

11.  The Compound H according to claim 8 wherein Ry is C{O)H and Rg
is H; or a pharmaceutically acceptabie salt thereof.

This Sheet Has Been Reﬂlace THIS SHEET HAS BEEN

A REPLACED




-25- _ WHAT IS CLAIMED I S: 1. A conpound of the formula Il!'ll'c“"'lmlﬂ"lls””!ll

WO 97/13777 PCT/US96/15750

12. The compound of the formula

Bef

or a pharmaceutically acceptable salt thersof.

18. A composition comprising a compound according to ciaim t and a
10 pharmaceutically acceptable carrier material.

14. A composition comprising a compound according to claim 9 and a
pharmaceutically acceptable carrier material.

15 15. A method for treating bacterial infections in a mammal which
comprises administering to the mammal in need thereof, an antibacterially
effective amount of a compound according to claim 1.

16. A method for traating bacterial infections in a mamma! which
20 comprises administering to the mammal in need thereof, an antibacterially
effective amount of a compound according to claim 8.
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Compd A d OH OHH Owv d Me Conpd EREPLACEMENT SREETS SG o\
a Ve ca'm:nr D H-- OV a—L H o d Kk DescripGomp @ezed ... torpaged ggr

OH ;,' H OH OH H | BOGhim(sy : phpedsisto

G H OH m,f [mqmﬁﬁ[' ” Im H or a phzamﬁmtsj ¢ Paged .acoepigedl.e
sal t thereof Abstract aged ..... toAfged .....
2. CorrpoundAaccordlngto claim1 w@Bein Rjerr] is Ig[err] s OH,

R[err] S OH, Rerr] is H Rerr] is O, R[eISkkEéFQEWTR[‘?ﬂ(-HﬂS

or a pharmaceutically accepta e—~Gat-t—theteot-

ConpoundBa@%iml wherein Rerr] is H Rerr] is OH, R[err]
and R r are =0, Rlerr] is Ow, Rerr] is d and
Rlerr] is M; or a pharmaceutical Iy acceptable salt thereof.

4. Conpoungl, RW&“@&%@MM@l wherein Rerr] is H Rerr] is Ok, R3
is 10 OH Rerr] H RM&rr] is Mk, R[erﬂhlsCI and Rlerr] is M;

or a pharmacqy calby acc ptgble sqlt th reqf .
Ml:e 0 OH /1_»

Me Ry i

OH
OH ?O

Rt R2 R3 Ry Rg Rg Rg

CompdA Ct OH OHH OMe Ci Me
CompdB H OH =0 OMe Cl Me
CompdD H OMe OHH OMe Ci Me
CompdE H OH OHH OH H Me
CompdF H OH OHH OMe H Me
5 CompdG H OH OHH OMe Cl H

or a pharmaceutically acceptable salt thereof.
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Me; 15 or a pharmaceutically acceptabl e sdlt ¢t herebf.® 6.

Conmpound F according to claim1l wherein Rlerr] is H Rerr], is OH Rerr]

S OH, Rerr] is H Rerr] is O, Rerr] |s H and R[err] s Me;

or a pharmaceutically acceptable salt 'ta@reof 7. The Conmpound G

accordlngto claim1 wherein Rerr] is Rlerr] is
OH, Rerr]' s chmq@déa@n@rdtm&ac]axmg uheuﬁmﬁpésq! RgigOH, Rais

or a phar mac@M Ratid B, FBIONE! RsI8 0! ahIRER Me; 25 8. A conpound of the
Formila or a phammaceiutically acceptable salt thera%?.

5 3 Compound B-according to claim 1 wherein Ry is H, Rz is OH, Rz and
Rg' taken togsther are =0, R4 is OMe, Rs is Cl and Rgis Me;
or a phamacsutically acceptable salt thereof.

4. Compound D ac¢cording to claim 1 wherein Ry isH, Ra s O_Me. Rais
10 OH,Rg'isH, Rqis.OMe, Rs is Cland Rg is Me;
" or a phamaceutically acceptable salt thereof.

5. Compound E according to claim 1 wherein Ry is H, Ry, isOH, R is
OH, R3'is H, R4 is OH, Rs is H and Rg is Me;
15 or a pharmaceutically acceptable salt thersof.

6. Compound F according to claim 1 wherein Ry is H, Ra, is OH, Ra is
OH, Ra'is H, Rgqis OMe, Rs is H and Rg is Me;
or & pharmaceutically acceptable salt thereof.
20 :
7. The Compound G according to claim 1 wherein Ry is H, Rp, is OH,
Rz is OH, R3'is H, R4 is OMe, Rsis Cl and Rg is H;
or & pharmaceutically acceptable salt thereof.

25 8. A compound of the formula
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Rlerr] =H (Conpound H). or a pharmaceutically acceptabi e tsalmt shereof.
9. The Conmpound C according to claima wherein Rerr] is CHerr], and
Rlerr] is 5 CH err]; or a pharmaceutically acceptable salt thereof.

-27-
Me Me Me
MeO o) )—o ' o 9 o
@"T\x_)'\ W /1_'1?)\
N02 ? O Me
€O
M OMe
Ci o] OH
OH
HO To
Me
ORy
O
g Me CH,OMe ORs
MeO
\ V'—O 0] o 0
o 18] &FO kOH O>
o
OH
i
wherein R,=CHjg; Rg =CHj; (Compound C) or

R=C(O)H: Rg=H (Compound H).
or a phamacettically acceptable sait thereof.

9. The Compound C according to claim8 whersin Ry is CHz, and Rg is

5 CHag; or a pharmaceutically accepiable sait thereof.

10. The Compound H according to claim8 wherein Ry is C{(O)H and Rg
is H; or a pharmaceutically acceptable salt thereof.
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10. The Conpound H according to claim8 wherein Rerr] ,i r]
Is H or a pharnmaceutically acceptable salt thereof. ”ﬁll l Iml I I Iilr
-28- 7 11. * ¢ H s *

The conpound of the fornula

-28-

11 The compound of the formula

CH,OMe

or a pharmaceutically acceptable salt thereof.

12. A composition comprising a compound according to claim 1 and a
10 pharmaceutically acceptable carrier material.

13. A composition comprising a compound according to claim 8 and a
pharmaceutically acceptable carrier material. -

15 14. The use of an antibacterially effective amount of a
compound according to claim 1 to manufacture a medicament
for treating bacterial infections in a mammal.

15. The use of an antibacterially effective amount of a
20 compound according to claim 8 to manufacture a medicament
for treating bacterial infections in a mammal.
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