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CHEMICAL DERIVATIVES OF ANTIBIOTICS
LL~-E19020 ALPHA AND BETA

ABSTRACT OF THE DISCLOSURE

Derivatives of antibiotics derived from the

microorganism streptomyces lydicus subspecies tanzanius,
referred to as antibiotics LL-E19020 alpha and beta, are
produced by chemical reaction. The derivatives are also active

antibiotics useful in the treatment of bacterial infections.

Alpha and beta LL-E19020 has the following formula:

OH
1"t
OCH;
o. CHs
0
CH,
0O
OCH,
1 OCH;
R,O stRl O OH
2
A2 212 OCH; 2
+ 20 113 C 7 1 OH
N _
N o 21 N 11 O 8§ > =
OH O O

Derivatives include the methyl esters, ammonolysis

products, monosaccharides of the methyl esters, aglycones of

the methyl esters, and triacetates of the aglycone methyl

esters.
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Title: CHEMICAL DERIVATIVES OF ANTIBIOTICS

LL-E19020 ALPHA AND BETA

BACKGROUND OF THE INVENTION

This invention relates to novel antibacterial compounds
and to the treatment of bacterial infections in animals in need
of such treatment. The antibiotics LL-E19020 e and B are dis-
closed and claimed by physical/chemical characteristics in U.S.

Patent 4,705,688. These antibiotics, derived from the micro-

organism streptomyces lydicus subspecies tanzanius NRRL 18036,

are active as antibacterial agents. They are also growth Dro-
moters, anti-protozoan agents, and anthelmintic agents.

Another complex of antibiotics named Phenelfamycins has
been disclosed by Abbott Laboratories, Abbott Park, Ill. at the
27th Interscience Conference on Antimicrobial Agents and Chemo-

therapy, New York, NY in October, 1987.

The structures of LL-E19020 a and B8 are reproduced below:
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LL~E19020¢ , ’ @_CH I
a~ -t
LL-E190208 @_CH I
a‘ p H

An -object of the present invention 1is to
provide chemical derivatives of the antibiotics
LL-E19020 o and LL-E19020 S5 which also have activity as
antibacterial agents.
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SUMMARY OF THE INVENTION
Accordingly, this invention is concerned with
chemically prepared derivatives of LL-E19020 « and 3
which are also antimicrobial agents and which are
described below by their structures and physical/-

chemical characteristics together with methods for
their preparation.

Because Chemical Abstract names have not as
vyet been assigned to these structures, they will be
referred to as derivatives of LL-E19020 o« and 3
throughout the balance of this text.

Ammonolysis Product of LL-E19020 o« and 8

The ammonolysis product of LL-E19020 o and 3 has
ultraviolet absorption spectra as shown in Figure I; an

infrared absorption spectrum as shown in Figure II; a
proton magnetic resonance spectrum as shown in Figure
IIXY; and a carbon-l3-nuclear magnetic resonance
spectrum as shown in Figure IV,
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The ammonolysis product of LL-E19020 a and 3
is prepared by dissolving LL-E19020 « or S in
acetonitrile, reacting with ammonium hydroxide for
12-24 hours, diluting with water and acidifying with
hydrochloric acid to pH 1. This solution is extracted
into ethyl acetate, evaporated and then purified by
chromatography.

Methyl Esters of LL-E19020a and 3

OH
o CH3 41"
OCH;
H
o |8
O
O
CH;
0O
OCH;
1' OCH;
OR, OH
RO 23 O
27 20 g 17\ T~~~ _OCH
NS O 31 AN 117078 7 )
OH O O
Ra Ry

o T o

Methyl/Ester of LL-E19020c " @CH ICI

5 —C-

Methyl/Ester of LL-E190205 @_ ||
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The methyl ester of LL-~E1902048 has a proton
magnetic resonance spectrum as shown in ¥Figure V.

The methyl esters of LL-E9020 o and g are
prepared by dissolving either LL~E19020 o or S8 in a
solvent such as ethyl acetate, acetonitrile or
dichloromethane, or mixtures thereof, followed by
reaction with ethereal diazomethane and purification by
chromatography.

Monosaccharides of the Methyl Esters of LL-E19020
a_and B

Monosaccharide of the Methyl . <::>4mrg_
Ester of LL-E19020«

Monosaccharide of the Methvl cn2~§- n
Ester of LL=E19020p -
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The monosaccharide of the methyl ester of
LL-E19020c¢ has an infrared spectrum as shown in Figure
VI; a proton magentic resonance spectrum as shown in
Figure VII; and a carbon-13-magnetic resonance spectrum
as shown in Figure VIII.

The monosaccharide of the methyl esters of
LL-E1%020 o and B are prepared by dissolving the methyl
ester of LL-E19020 o or S8 in methanol, cooling to 0°c
and reacting with dilute hydrochloric acid in methanol
for several hours, followed by dilution with water,
extraction into ethyl acetate and purification bJy
chromatography.

Aglycone of the Methyl Esters of LL=-E19020 o and 8

OCH, ’
&?\ N A \ ?/ o o N DCHa
0
2glycone of the Methyl Re. Ry .
- , |
Ester of LIL~-E1%020a " @-CHQ-E-

Aglycone of the Methyl

Ester of LL-E15020p CH I
, 27" H

The aglycone of the methyl ester of
LL-E19020¢ has ultraviolet absorption spectra as shown
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in Figure IX; an infrared absorption spectrum as shown
in Figure X; a proton magnetic resonance spectrum as
shown in Figure XI; and a carbon-l1l3-nuclear magnetic
resonance spectrum as shown in Figure XII.

The aglycone of the methyl egster of
LL-E190208 has ultraviolet absorption spectra as shown
in Figure XIIX; an infrared absorption spectrum as
shown in Figure XIV; a proton magnetic resonance
spectrum as shown in Figure XV; and a carbon-l13-magne-
tic resonance spectrum as shown in Figure XVI.

The aglycone of the methyl esters of
LL-E19020 o and § are prepared by reacting the methyl
ester of LL-E19020 o« or S with hydrochloric acid in
methanol at reduced temperature for several hours,
followed by extraction into ethyl acetate and chromato-
graphic purification.

Triacetate of the Aglycone Methyl Ester of
LL=-E19020 o and B
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- §}
Triacetate of the Aglycone Ra R
0
Methyl Ester of LL-E19020« Y <::>£H g
,~C-
Triacetate of the Aglycone

Methyl Ester of LL-~E1902058 CH lc'
BT H

The triacetate of the aglycone methyl ester
of LL-E19020c has an infrared absorption spectrum as
shown in Figure XVII; a proton magneti¢c resonance
spectrum as shown in Figure XVIIXI; and a carbon-13-nu-
clear magnetic resonance spectrum as shown in Figure
XIX.

The triacetate of the aglycone methyl ester
of LL-E190204 has a proton magnetic resonance spectrum
as shown in Figure XX; and a carbon-~l3-nuclear magnetic
resonance spectrum as shown in Figure XXI.

The triacetate of the aglycone methyl ester
of LL-E19020 « and S is prepared by reacting the
aglycone methyl ester of LL=E19020 « or S with a
solution of 4-dimethylamino pyridine and acetic
anhydride in dichloromethane for several hours followed
by purificaticen by chromatography.

DESCRIPTION OF THE DRAWINGS

The above noted and other features of the
invention will be best understood from the following
detailed description, when considered with reference to
the accompanying drawings mentioned above, in which:

Fig. I is an ultravioclet absorption spectrum
of the ammonolysis product in acidic, basic
and alcoholic solutions;
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Fig. II is an infrared absorption spectrum of
the ammonolysis product of LL~E19%9020f8
dispersed in potassium bromidse:;

Fig. IXII is a proton magnetic resonance
spectrum of the ammonolysis product:

Fig. IV is &a carbon-13-nuclear magnetic
resonance print-out of the ammonolysis
product of LL-~E190205;

Fige VvV is a proton magnetic resonance
spectrum of the methyl ester of LL-E190205;
Fig. VI is an infrared absorption spectrum of
the monosaccharide of the methyl ester of
LL-E19020c dispersed in potassium bromide;
Fig. VII is a print-out of the proton magne-
tic spectrum of the monosaccharide of the
methyl estexr of LL-E19020«c;

Fig. VIII is a print-out of the carbon-13-mag-
netic resonance spectrum of the monosacchor-
ide of the methyl ester of LL-E192020a;

Fig. IX is an ultraviolet absorption spectrum
of the aglycone of the methyl ester of
LL-E19020¢;

Fig. X is an infrarsd absorption spectrum of
the aglycone of the methyl ester of
LL~819020a in potassium bromide;

Fig. XI is a proton magnetic resonance
spactrum print-out of the aglycomne of the
methyl ester of LL-E19020a;

Fig., XII is a carbon-13-nuclear magnetic
resonance spectrum of the aglycone of the
methyl ester of LIL-E1%020«;
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Fig. XIII 1is the ultraviolet absorption

spectrum of the aglycone of the methyl ester

of LL-E1%02083;

Fig. XIV is the infrared absorption spectrum
5 of the aglycons of the methyl ester of

LL-E1%90205 in potassium bromide;

Figs XV is the proton magnetic resonance

spectrum of the aglycone of the methyl ester

of LL-~E1902073;

10 Fig. XVI is the carbon-l3-nuclear magnetic
resonance spectrum of the aglycone of the
methyl ester of LL-E190208:;

Fig. XVII is the infrared absorption spectrum
of the triacetate of the aglycone methyl

i5 ester of LL-E19020c in potassium bromide;

Fig. XVIII is the proton magnetic resonance
spectrum of the triacetate of the aglycone
methyl ester of LL-E19020«x;

Fig. XIX 4is the carbon-l1l3-nuclear magnetic

20 resonance spectrum of the triacetate of the
aglycone methyl ester of LL~E19020a;

Fig. XX 1s the proton magnetic resonance
gspectrum of the triacetate of the aglycone
methyl ester of LL-E190208;

25 Fig. XXI i3 the carbon~l3-nuclear magnetic
resonances spectrum of the triacetate of the
aglycone methyl ester of LL-E19%0208.,

DESCRIPTION OF THE INVENTION
The in vitre antibacterial activity of these
30 compounds was determined against & sgpectrum of gram-
positive and gram-negative bacteria and anaercbes by a
standard agar dilution method. Musller-~Hinton agar
containing 5% sheep blood or Wilkins Chalgren agar and

335
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two-fold decreasing concentrations of <the test
compounds were poured into petri dishes. The agar
surfaces were inoculated with 1 to 5 x 10° colony
forming units of bacteria by means of the Steers
replicating device. The lowest concentration of
antibiotic that inhibited growth of a bacterial strain
after 18 hours incubation was recorded as the minimal
inhibitory concentration (MIC) for that strain. The
results are given in Table I.

Because of the lengthy nomenclature, the
compounds 1in Table I have been c¢oded as follows:
Compound I: Ammonolysis Product of LL-E19020 o anad g.
Compound IX: Methyl Ester of LL-E19020c.

Compound III: Methyl Ester of LL=-El190208.

Compound IV: Monosaccharide of Methyl Ester of
LL-E19020¢.

Compound V: Monosaccharide of Methyl Ester of
LL-E190208.

Compound VI: Aglycone Methyl Ester of LL=-E1902085.

Compound VII: Triacetate Aglycone Methyl Ester of
LL-E190208.
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In therapeutic use, the compounds of this
invention find utility in the suppression of bacterial
infections and as general disinfectants for laborator-
ies. As such they may be administered in the form of
conventional pharmaceutical or veterinary compositions
appropriate for the intended use. 8Such compositions
may be formulated so as to be suitable for oral,
parenteral, or topical administration. The active
compounds may be combined in admixture with a pharma-
ceutically acceptable carrier, which carrier may take a
wide variety of forms, depending on the form of prepar-
ation desired for administration, i.e., oral, parenter-
al or topical.

The invention will be described further by
the following non-limiting examples.

Example 1

Ammonolysig Product of LL~E19020c¢
A 9.69 g portion of LL-E19020a was dissolved

in 250 ml of acetonitrile and 125 ml of ammonium
hydroxide was added. After 14 hours, the mixture was
diluted with 1 liter of water and acidified to pH 1
with 6N hydrochloric acid. The agqueous portion was
separated and extracted with three 600 ml portions of
ethyl acetate. The extracts were combined, washed with
200 ml of saturated sodium chloride solution, dried and
then evaporated. The 9.0 g of residue was dissolved in
20 ml of methanol and injected onto a Waters Prep 500
column which had been equilibrated with 3 liters of 32%
acetonitrile in 0.1N ammonium acetate pH 4.5. The
column was eluted with the same solvent system at the
rate of 100 ml per minute, collecting 300 ml fractionms.
After fraction 55, the eluting solvent was switched to
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35% acetonitrile in 0.1N ammonium acetate pH 4.5 and
elution continued for a total of 90 fractions.
Fractions 70-79 were combined, extracted with ethyl
acetate and the extract dried and concentrated. The
1.5 g of residue was purified by HPLC, eluting with 35%
acetonitrile in 0.1M ammonium acetate pH 4.5 at a flow
rate of 50 ml per minute. Fractions of 300 ml each
were collected. Fractions 48~56 were combined and
evaporated, giving 818 mg of the desired product.

Exanple 2

Methyl Ester of LL-El9020«
A 20 g portion of LL~E19020c was dissolved in

a mixture of 100 ml of dichloromethane and 100 ml of
acetonitrile. A 75 ml portion of cold ethereal diazo-
methane was added. After 15 minutes, the entire
reaction was chromatographed on silica gel, eluting
with ethyl acetate. Fractions 1~6 were 250 ml each.
Fractions 7-16 were 500 ml each. Fractions 5-11 were

combined and evaporated, giving 12.5 g of the desired
product.

Example 3

Methyl Ester of LIL-E1902078
A 30 g portion of LL-E190208 was slurried in

200 ml of ethyl acetate. Diazomethane was added in
portions until the reaction was complete. The material
was then filtered and evaporated. The residue was
dissolved in 40 ml of ethyl acetate and purified by
chromatography, eluting with 70% ethyl acetate in
hexane, then after 15 liters the eluent was step-graded
from 80% to 90% to 100% ethyl acetate. Fractions 27-54

were combined and evaporated, giving 12.0 g of the
desired product.
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Example 4

Monosaccharide of the Methyl Ester of LIL~E19020«
A 5.582 g portion of the methyl ester of

LL-E19020ac was dissolved in 75 ml of methanol and
cooled to 0°c. A 15 ml portion of 5% hydrochloric acid
in methanol was added and this mixture was stirred for

5 hours. The mixture was added to 200 ml of water and
extracted with three 100 ml portions of ethyl acetate.
The extracts were combined and lyophilized giving 4.97
g of solid. This solid was purified by chromatography
eluting with the system buffered acid:acetonitrile
(7:3). Fractions 67-70 were combined, concentrated,
dissolved in t-butanol and lyophilized, giving 1.37 g
of the desired product. |

Example 5

Monosaccharide of the Methyl Ester of LL-E190205
A 4.7 g portion of the methyl ester of

LL-E190208 was dissolved in 50 ml of methanol and
cooled to 0°c. A 25 ml portion of 3% hydrochloric acid
in methanol was added and the reaction was stirred for
5 hours. The reaction was added to 100 ml of water and
extracted with three 100 ml portions of ethyl acetate.
The extracts were combined, washed with 25 ml of

concentrated brine, dried and purified by chromato-
graphy, eluting with 50% acetonitrile/buffer. The
appropriate fractions were combined and evaporated,
giving 0.9 g of the desired product.

Example 6

Aglvcone of the Methyl Egster of LL-E190208
A 20.6 g portion of the methyl ester of

LL-=E190208 was dissolved in 150 ml of methanol, cooled
to about 0°C and 50 ml1 of 5% hydrochloric acid in
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methanol was added. The reaction was stirred for 4
hours, then added to 500 ml of water and extracted with
three 250 ml portions of ethyl acetate. The extracts
were combined and lyophilized giving 18.06 g of crude
product. A 1 g portion of this product was purified by
reverse phase liquid chromatography, eluting 25 ml
fractions with 50% acetonitrile in 0.05M ammonium
acetate pH 4.5 at the rate of 10 ml per minute.
Fractions 51-71 were combined and evaporated, giving
230 mg of the desired product.

Example 7
Triacetate of the Aglycone Methyl Ester of LL-E190203

A 200 mg portion of 4-dimethylaminopyridine
was dissolved in 100 ml of dichloromethane with stirr-~

ing. A 2 ml portion of acetic¢ anhydride was added and
after 5 minutes 1.5 g of the aglycone methyl estexr of
LL~E190208 was added with stirring. After 2 hours, 100

mg of 4-dimethylamincpyridine and 1 ml of acetic
anhydride were added. After 4 hours, 150 mg of 4-di-
methylaminopyridine and 1 ml of acetic anhydride were
added. After stirring overnight the reaction was
chromatographed on silica gel, eluting with hexane:-
ethyl acetate (7:3). Fractions 13-19 were combined and
evaporated, giving 1.34 g of the desired product.
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CLAIMS:
1. A compound selected from those of the group
consisting of:
a) the ammonolysis product of LL-E19020 a and B having the
2 structure
O
OH OH
HO 23 NH
112 OCH,; 7
27 20 H 17 7 1 oORn
N O DY X IO 8 NN\
OH O O
10
b) the methyl ester of LL-E19020a and LL-E190208 having the
structure
OH
0 CH3 4"1
OCH,
15
OR,
25 R20 23
57 214 1
Z Z O 71 - o OCH3
OH O

20 where, in the case of LL-E19020a, Rq is benzylcarbonyl and Ry

is hydrogen and in the case of LL-E190208, R1 is hydrogen and
Ro 1s benzylcarbonyl;
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C) the monosaccharides of the methyl esters of LL-E19020a a

LL-E19020B having the structure

I~ ~J_0CH;

where, 1in the case of LL-E19020a, Ry is benzylcarbonyl and Ro

1s hydrogen and in the case of LL-E190208, R1 1s hydrogen and
10 Rp 1is benzylcarbonyl;

d) the aglycones of the methyl esters of LL-E19020c and LI,-

E19020B having the structure

OR, OH
25! RO 23 )12 OH OCH,; 9
g O u)E: 11\ T~~~ ~J _ocH,
AN~ 21 AN 11°'Q" 8§ =~
15 OH O O

where, in the case of LL-E19020a, Rj is penzylcarbonyl and Ry

1s hydrogen and in the case of LL-E19020B, Rq is hydrogen and

Ro 1s benzylcarbonyl; and

e) the triacetates of the aglycone methyl esters of LL-

20 E19020a and LL-E19020B having the structure

ORI OCOCH3
25| RO 23 OCOCH; A
B 21a H 17 OCH;
20 7 1
Z Z O 3 N NN X o 3 Z o o OCH3

(I)H O O

nd
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where, 1n the case of LL-E1020q, R1 1s benzylcarbonyl and Ry 1s

acetyl and 1n the case of LL-E190208, R is acetyl and Ry is

pbenzylcarbonyl.
2. The ammonolysis product of LL-E19020 o and B, having:
> a) the structure
O
OH OH
HQ 23 oV OCH, g
27 20 H 7 ! _OH
A O 31 N IO 8N NN\ F
OH O O
10
D) a characteristic ultraviolet absorption spectra as shown
in Figure I of the attached drawings;
C) a characterilstic infrared absorption spectrum as shown in
Figure II of the attached drawings;
15 d) a proton nuclear magnetic resonance spectrum as shown in
Figure III of the attached drawings; and
e) a characteristic carbon-13-nuclear magnetic resonance
spectrum as shown in Figure IV of the attached drawings.
3. The methyl ester of LL-E19020a and LL-E190208,
20 having:
a) the structures
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OH
O CH3 4!"
OCH;
5
I _ocH,
i

O

where, in the case of LL-E19020a, R1 1s benzylcarbonyl and Ry

1s hydrogen and in the case of LL-E190203, Rq7 is hydrogen and

10 Ry is benzylcarbonyl, and LL-E19020B has a characteristic

proton nuclear magnetic resonance spectrum as shown in Figure V

of the attached drawings.

4 . The monosaccharides of the methyl esters of LL-

£E19020a and LL-E19020B, having:

15 a ) the structures
RO 237 OH

2

) g 212 OCH; ?

* 20 g 17 7 1 ocH

/ z O 2 NS AN N0~"8 / ~ 2 3
OH O O

20

where, in the case of LL-E19020«q, R 1s benzylcarbonyl and Ry

1s hydrogen and in the case of LL-E19020B, Rq1 is hydrogen and

Ro 1s benzylcarbonyl, LL-E19020a having:




10

15

20

25

CA 02024497 2000-02-09

16376-2
- 21 -

D) a characteristic infrared absorption spectrum as shown in

Figure VI of the attached drawings;

C) a characteristic proton nuclear magnetic resonance

spectrum as shown 1n Figure VII of the attached drawings;

and

d) a characteristic carbon-13-nuclear magnetic resonance

spectrum as shown 1in Figure VIII of the attached drawings.

5. The aglycones of the methyl esters of LL-E19020a and

LL-E19020B, having:

a ) the structures
Ro 210 on OH
2257 : 212 o 1 OCH; i
20 7 1
N O
= Z O 2 N NS 0”8 s o P CH3
OH O O

wnere, 1n the case of LL-E19020a, Rj is benzylcarbonyl and Ry

1s hydrogen and in the case of LL-E19020B, Ry is hydrogen and

R2 1s benzylcarbonyl, LL-E19020a having:

D) a characteristic ultraviolet absorption spectra as shown

in Figure IX of the attached drawings;

C) a characteristic infrared absorption spectrum as shown in

Filgure X of the attached drawings;

d) a characteristic proton nuclear magnetic resonance

spectrum as shown 1n Figure XI of the attached drawings;

and

e) a characteristic carbon-13-nuclear magnetic resonance

spectrum as shown in Figure XII of the attached drawings;
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and LL-E19020f3 having:
D) a characteristic ultraviolet absorption spectra as shown

in Figure XIII of the attached drawings;

C) a characteristic infrared absorption spectrum as shown in
5 Figure XIV of the attached drawings;
d) a characteristic proton nuclear magnetic resonance

spectrum as shown in Figure XV of the attached drawings;

and
e) a Characteristic carbon-13-nuclear magnetic resonance
10 spectrum as shown in Figure XVI of the attached drawings;
6. The triacetates of the aglycone methyl esters of LL-

£E19020a and LL-E19020B, having:

a) the structures
R,0 230R]I OCOCH OCOCH,
15 2257 2 210 o 317 OCH, 9
20 7 1
OH O O

where, in the case of LL-E19020a, R1 1s benzylcarbonyl and Ry
1s acetyl and in the case of LL-E19020p, Ry is acetyl and Ry is

20  benzylcarbonyl, LL-E19020« having:

b) an 1nfrared absorption spectrum as shown in Figure XVII of

the attached drawings;

C) a proton nuclear magnetic resonance spectrum as shown in

Figure XVIII of the attached drawlngs; and
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d) a carbon-l3-nuclear magnetic resonance spectrum as shown

1n Figure XIX of the attached drawings;

and LL-E19020pB having:

D) a proton nuclear magnetic resonance spectrum as shown in

Figure XX of the attached drawings; and

C) a carbon-l3-nuclear magnetic resonance spectrum as shown

in Figure XXI of the attached drawings.

7. Use of an antibacterially effective amount of a
compound selected from those of claim 1 for treating bacterial

infections in a warm-blooded animal.

8 . Use of an antibacterially effective amount of a
compound selected from those of claim 1 for the preparation of
a medicament for the treatment of bacterial infections in a

warm—-blooded animal.

9. A pharmaceutical composition comprising an
antilbacterially effective amount of a compound selected from

those of claim 1 in association with a pharmaceutically

acceptable carrier.
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