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L5-MEMBERED LACTAMS KETOLIDES WITH ANTIBACTERIAL ACTIVITY

Technical Problem

The present invention relates to new compounds of erythromycin A macrolide
antibiotics class. Especially, it relates to new 15-membered ketoazalides of the class
of 6-O-methyl-8a-aza-8a-homo- and 6-O-methyl-9a-aza-9a-homoerythromycin A, to
intermediates and a process for their preparation, to their pharmaceutically acceptable
addition salts with inorganic and organic acids, to a process for the preparation of
pharmaceutical compositions as well as to the use of pharinaceutical compositions in

the treatment of bacterial infections.

Prior Art

Erythromycin A is a macrolide antibiotic, whose structure is characterized by a 14-
membered lactone ring having C-9 ketone and two sugars, L-cladinose and D-
desosamine, which are glycosidically bound at C-3 and C-5 positions to the aglycone
part of the molecule (McGuire: Antibiot. Chemother., 1952, 2: 281). For more than 40
years erythromycin A has been considered to be a safe and active antimicrobial agent
for treating respiratory and genital infections caused by gram-positive bacteria of the
strains like Legionella, Mycoplasma, Chlamidia and Helicobacter. The observed
changes in bioavailability after the application of oral preparations, gastric intolerance
in many patients and the loss of activity in an acidic medium are the main
disadvantages of the therapeutical use of erythromycin A. The spirocyclization of
aglycone ring is successfully inhibited by the chemical transformation of C-9 ketone
or of hydroxy!l groups at C-6 and/or C-12 position. Thus e.g. by oximation of C-9
ketone of erythromycin A with hydroxylamine hydrochloride, Beckmann's rearrange-
ment of the obtained 9(£)-oxime and reduction of the thus formed 6,9-imino ether (6-
deoxy-9-deoxo-9a-aza-9a-homoerythromycin A 6,9-cyclic imino ether), there was
obtained 9-deoxo-9a-aza-9a-homoerythromycin A, the first semisynthetic macrolide

CONFIRMATION COPY
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having a 15-membered azalactone ring (Kobrehel G. et al., US Pat. 4,328 334,
5/1982). By reductive methylation of the newly introduced endocyclic 9a-amino group
according to Eschweiler-Clark process, 9-deoxo-%a-methyl-9a-aza-9a-homo-
erythromycin A (AZITHROMYCIN), a prototype of a new azalide antibiotics class
was synthesized (Kobrehel G. et al., BE 892 357, 7/1982). In addition to the broad
antimicrobial spectrum including gram-negative bacteria, azithromycin is also
characterized by a long biological half-time, a specific transport mechanism to the
site of application and a short therapy period. Azithromycin is able to penetrate and to
accumulate within human phagocyte cells, which results in an improved action upon
intracellular pathogenic microorganisms of the strains Legionella, Chlamydia and

Helicobacter.

Further, it is known that C-6/C-12 spirocyclization of erythromycin A is also inhibited
by O-methylation of C-6 hydroxyl group of aglycone ring (Watanabe Y. et al., US
Pat. 4,331,803, 5/1982). By reaction of erythromycin A with benzyloxycarbonyl
chloride followed by methylation of the obtained 2'-0,3'-N-bis(benzyloxycarbonyl}-
derivative, elimination of the protecting groups and 3'-N-methylation, 6-O-methyl-
erythromycin A (CLARITHROMYCIN) (Morimoto S. et al., J.Antibiotics 1984, 37,
187) is formed. If compared to erythromycin A, clarithromycin is considerably more
stable in acidic medium and shows an increased ¢n vitro activity against gram-positive
bacterial strains (Kirst H.A. et al, Antimicrobial Agents and Chemother., 1989, 1419).

New investigations on 14-membered macrolides have fed to a new type of macrolide
antibiotics, namely ketolides, characterized by 3-keto group instead of neutral sugar L-
cladinose, the latter being well-known for its instability even in a weakly acidic
medium (Agouridas C. et al., EP 596802 Al, 5/1994, Le Martret O., FR 2697524 A1,
5/94). Ketolides exibit significantly improved in vitro activity against MLS
(macrolide, lincosamide and streptogramine B) induced by resistant organisms

(Jamjian C., Antimicrob. Agents Chemother., 1997, 41, 485).

According to the known and established prior art, [5-membered ketoazalides from the
class of 6-O-methyl-8a-aza-8a-homo- and 6-O-methyl-9a-aza-9a-homoerythromycin
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A and their pharmaceutically acceptable addition salts with organic or inorganic
acids, methods and intermediates for their preparation as well as methods for the

preparation of pharmaceutical preparations and the use thereof have hitherto not been
described.

The object of the present invention is represented by Beckmann's rearrangement of
9(E)- and 9(Z)-oxime of 6-O-methylerythromycin A, hydrolysis of cladinose in thus
obtained 8a- and 9a-lactams, protection of hydroxyl groups in 2-position of
desosamjne, oxidation of the 3-hydroxy! group and removal of protecting groups,
whereby new, hitherto not described 15-membered ketoazalides from the class of 6-O-
methyl-8a-aza-8a-homo- and 6-O-methyl-9a-aza-9a-homoerythromycin A are

obtained.

Technical Solution

New 15-membered ketoazalides from the class of 6-O-methyl-8a-aza-8a-homo- and
6-O-methyl-9a-aza-9a-homoerythromycin A with the general formula (I)

M

wherein
A represents NH group and B at the same time represents C=O group, or

A represents C=0 group and B at the same time represents NH group,
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R! represents OH group, L-cladinosy! group of the formula (II)

_~Ox_, CH3

OH

QOCH3 an

or together with R” represents ketone,

R? represents hydrogen or together with R represents ketone,

R? represents hydrogen or C;-C, alkanoy! group,

and their pharmaceutically acceptable addition salts with inorganic or organic acids

are obtained as follows.

Step 1:
The first step of the invention includes oximation of C-9 ketone of 6-O-

methylerythromycin A (clarithromycin ) of the formula (1)

OCHg4 oo

into the corresponding oxime. The conversion of ketone into oxime is a well-known

reaction usually performed with hydroxylamine hydrochloride in the presence of
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appropriate tnorganic or organic bases in a suitable protic or aprotic solvent.
Hydroxylamine hydrochloride is used in a 1 to 15-equimolar excess, preferably in a
10-equimolar excess with regard to clarithromycin. As suitable bases alkali
hydroxides, carbonates, hydrogen carbonates and acetates are used whereas as
solvents C,-C; alcohols are used. The preferred base is sodium carbonate or sodium
acetate and the preferred solvent is methanol. In general, the reaction is performed at a
temperature from 0 to 80°C, preferably at 65°C, within 2 hours to a few days, but
mainly it is accomplished within 8 to 20 hours. The treatment is performed in the
usual manner, e.g. by evaporation of the solvent under vacuum, addition of a mixture
of water and organic solvent followed by extraction in an alkaline medium, preferably
at pH 8.0-10.0. As solvents for the extraction of the product methylene chloride,
chloroform, ethy! acetate, diethylether and toluene are used, with chioroform being
the preferred one. The product is isolated by the separation of the organic layer and
evaporation of the solvent, which yields a mixture of 6-O-methylerythromycin A 9(E)-

and 9(Z)-oxime of the formula (IV)

T OCH3 v

in a ratio of about 1:1. If necessary, the separation of the isomers is performed by
chromatography on a silica gel column by using the system methylene chloride-
methanol-ammonium hydroxide 90:9:1.5, which yields a chromatographically
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homogeneous 6-O-methyl-erythromycin A 9(E)}-oxime with Rf 0.446 of the formula
(IVa)

HaC OCH3 Ve

and chromatographically homogeneous 6-O-methylerythromyein A 9(Z)-oxime with
Rf 0.355 of the formula (1Vb)

(IVb)
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Step 2:
Conversion of 6-O-methyl-erythromycin A 9(E)-oxime of formula (IVa) into 6-O-
methyl-9a-aza-9a-homoerythromycin A of the general formula (I)

{®

wherein A represents NH group, B at the same time rtepresents C=0O group, R'
represents L-cladinosyl group of the formula (IT)

(In

R? and R? are the same and represent hydrogen,

is performed by the reaction of Beckmann's rearrangement (see "Comprehensive
Organic Chemistry”, L.O. Sutherland (Ed.), Pergamon Press, New York, 1979, Vol. 2,
398-400 and 967-968). In general, Beckmann's rearrangement of ketoxime leads to
carboxamide or, in the case of cyclic systems, to lactams. The rearrangement
mechanism includes a preliminary conversion of oxime hydroxyl into a better leaving
group, which in a second reaction step is cleaved off under a simultaneous migration

of the carbon atom in the anti-position with regard to the leaving group. In an aqueous
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medium as an intermediate a nitrilium fon is formed, which reacts with water yielding

an appropriate amide.

The reaction of Beckmann's rearrangement is performed under acidic, neutral and
basic conditions. Common acidic reagents catalyzing the rearrangement include conc,
sulfuric actd, polyphosphoric acid, tionyl chloride, phosphoric pentachloride, sulfur
dioxide and formic acid. Due to the sensibility of macrolide molecule in an acidic
medium and especially due to the ease of cleavage of neutral sugar L-cladinose, these
reagents are not suitable for the rearrangement of oxime of the formula (IVa) into 6-
(O-methyl-%a-aza-9a-homoerythromycin A of the general formula (I), wherein A, B,
R', R’ and R’ have the above-mentioned meanings. Preferably, Beckmann's
rearrangement of oxime (IVa) is performed by imitial O-sulfonation of oxime
hydroxy! with alkylsulfony! halides, arilsulfonyl halides or arilsulfony! anhydrides.
Intermediate oxime sulfonate is isolated or, usually, the rearrangement into the desired
product is performed in situ. Generally, sulfonation and rearrangement are performed

in the presence of organic or inorganic bases.

The preferred sulfonation reagents catalyzing the rearrangement of oxime (IVa)
include methansulfony! chloride, benzenesulfonyl chioride, 4-acetylamidosuifonyl
chloride, p-toluenesulfonyl chloride, anhydrides of benzenesulfonic and p-toluene-
sulfonic acid. The reaction is performed in the presence of inorganic bases such as
sodium hydrogen carbonate or potassium carbonate or i presence of organic bases
such as pyridine, 4-dimethylaminopyridine, triethylamine and N, N-diisopropyl- amine.
Suitable solvents include aqueous mixtures such as acetone-water mixture and dioxan-
water mixture, and organic solvents such as methylene chioride, chloroform, ethyl
acetate, diethyl ether, tetrahydrofuran, toluene, acetonitrile and pyridine. Generally,
the reaction is performed by the use of 1-3 equimolar excess of the sulfonation reagent
and with the same or greater equimolar amount of the base at a temperature from -20
to 30°C. Pyridine is often used as the solvent and as the base at the same time.
Preferably, Beckmann's rearrangement of oxime (I1Va) is performed in an acetone-
water mixmre with a double equimolar excess of p-toluensulfochloride and sodium
hydrogen carbonate. If necessary, the product is purified by chromatography on a
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silica gel column by the use of the solvent system methylene chloride-methanol-
ammonium hydroxide 90:9:1.5, yielding a chromatographically homogeneous 6-O-

methyl-9a-aza-9a-homoerythromycin A,

Beckmann's rearrangement of 6-O-methylerythromycin A 9(2)-oxime of the formula
(IVb) mto 6-O-methyl-8a-aza-8a-homoerythromycin A of the general formula (I},
wherein A represents C=0 group, B at the same time represents NH group, R'
represents L-cladinosyl group of the formuia (II), and R’ and R® are the same and

represent hydrogen, is performed in analogous manner as with 9(E)-oxime (IVa).

Step 3:

6-O-methyl-9a-aza-9a-homoerythromycin A or 6-O-methyl-8a-aza-8a-homoerythro-
mycin A of Step 2 of the general formula (I), wherein A, B, R', R? and R’ have the
above-mentioned meanings, are subjected, if appropriate, to the action of strong acids,
preferably 0.25-1.5 N hydrochloric acid, at room temperature within 10-30 hours,
yielding 3-O-decladinosyl-3-oxy-derivatives of 6-O-methyl-9a-aza-9a-homoerythro-
mycin A or 6-U-methyl-8a-aza-8a-homoerythromycin A of the general formula (D),
wherein A represents NH group and B at the same time represents C=0O group, or A
represents C=0 group and B at the same time represent NH group, R' represents OH

group, and R? and R? are the same and represent hydrogen.

Step 4:

3-0-decladinosyl-3-oxy-6-O-methyl-9a-aza-9a-homoerythromycin A or 6-O-methyl-
8a-aza-8a-homoerythromycin A of Step 3 of the general formula (I), wherein A, B, R,
R? and R have the above-mentioned meanings, are subjected, if appropriate, to the
reaction of selective acylation of hydroxyl group at 2-position of desosamine.
Acylation is performed by the use of anhydrides of carboxylic acids having up to 4
carbon atoms, preferably with acetic acid anhydride, in the presence of inorganic or
organic bases in an inert organic solvent at a temperature from 0 to 30°C yielding 3-
decladinosyl-3-oxy-6-O-methyl-9a-aza-9a-homoerythromycin A 2'-(-acetate or 3-
decladmnosyl-3-oxy-6-O-methyl-8a-aza-8a-homoerythromycin A 2'-O-acetate of the
general formula (I), wherein A represents NH group and B at the same time represents
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=0 group, or A represents C=0 group and B at the same time represent NH group,
R' represents OH group, R? is hydrogen and R” is acetyl. As appropriate bases sodium
hydrogen carbonate, sodium carbonate, potassium carbonate, friethylamine, pyridine,
tributylamine, preferably sodium hydrogen carbonate are used. As a suitable inert
solvent methylene chloride, dichloro ethane, acetone, pyridine, ethyl acetate,

tetrahydrofuran, preferably methylene chloride are used.

Step 5:

3-decladinosyl-3-oxy-6-O-methyl-9a-aza-9a-homoerythromycin A-2' O-acetate oy 3-
decladinosyl-3-o0xy-6-O-methyl-8a-aza-8a-homoerythromycin A-2' (O-acetate of Step
4 of the general formnta (f), wherein A, B, R, R? and R have the above-mentioned
meanings, are subjected, if appropriate, to an oxidation of the hydroxyl group at C-3
position of aglycone ring according to the modified Moffat-Pfitzner process with N, N-
dimethylaminopropyl-ethyl-carbodiimide in the presence of dimethylsulfoxide and
pyridinium trifluoroacetate as a catalyst, in an inert organic solvent, preferably in
methylene chloride, at a temperature from 10°C to room temperature, yielding 3-
decladinosyl-3-0x0-6-C-methyl-9a-aza-9a-homoerythromycin A 2'-O-acetate or 3-
decladinosyl-3-0x0-6-0-methyl-8a-aza-8a-homoerythromycin A 2-(C-acetate of the
general formula (I), wherein A represents NH group and B at the same time represents
C=0 group, or A represents C=0 group and B at the same time represents NH group,

R' and R? together represent ketone and R’ represents acety! group.

Step 6:
3-decladinosyl-3-0x0-6-O-methyl-9a-aza-Sa-homoerythromycin A 2'-O-acetate or 3-
decladinosyl-3-ox0-6-O-methyl-8a-aza-8a-homoerythromycin A 2'-(-acetate of Step
5 of the general formula (1), wherein A, B, R! R? and R’ have the above-mentioned
meanings, are then subjected to solvolysis in lower alcohols, preferably in methanol,
at a temperature from room temperature to the reflux temperature of the solvent,
yielding 3-decladinosyl-3-ox0-6~O-methyl-9a-aza-9a-homoerythromycin A or 3-
decladinosyl-3-0x0-6-0-methyl-Ba-aza-8a-homoerythromycin A of the general
formula (1), wherein A represents NH group and B at the same time represents C=0
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group, or A represents C=0O group and B at the same time represent NH group, R' and

R? together represent ketone and R® represents hydrogen.

Pharmaceutically acceptable addition salts, which are also an object of the present
invention are obtained by the reaction of new compounds from the class of 6-O-
methyl-8a-aza-8a-homoerythromycin A and  6-O-methyl-Ba-aza-9a-homoerythro-
mycin A of the general formula (I), wherein A, B, Ri, R? and R? have the above-
mentioned meanings, with at least equimolar amount of an appropriate inorganic or
organic acid such as hydrochloric, hydroiodic, sulfuric, phosphoric, acetic, propionic,
trifluoroacetic, maleic, citric, stearic, succinic, ethylsuccinic, methanesulfonic,
benzenesulfonic, p-toluenesulfonic and laurylsulfonic acids in a solvent inert to the
reaction. The addition salts are isolated by filtration if they are insoluble in a solvent
inert to the reaction, by precipitation with a non-solvent or by evaporation of the

solvent, mostly by method of lyophilization.

Antibacterial in vitro action of the new compounds of the general formula (1), wherein
A, B, R R? and R® have the above-mentioned meanings, and of ther
pharmaceutically acceptable addition salts with Inorganic or organic acids was
determined on a series of standard test microorganisms and clinical isolates by
microdilution process according to the protocol NCCLS (The National Commitee for
Clinical Laboratory Standards, Document M7-A2, Vol. 10, No. 8, 1990 and
Document M11-A2, Vol. 10, 15,1991). The control of the laboratory process was
performed by means of control strain Staphyloccocus aureus ATTC 29213 (The
American Type Culture Collection) according to protocol NCCLS (Document M7-A2,
Table 3, M100-54).

The antibacterial in vifro action on a series of standard test microorganisms for 6-O-
methyl-8a-aza-8a-homoerythromycin A from Example 3 in comparison with
azithromycin, erythromycin and clarithromycin is represented in Table 1.
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Table 1: Antibacterial /in vitro action (MIC, mg/l) of 6-O-methyl-8a-aza-8a-homo-
erythromycin A (Example 3) in comparison with azithromycin (Az), erythromycin
(Er) and clarithromycin (Cl}

Test microorganism Az Er Cl Example 3
Listeria monocytogenes ATCC 7644 <0.125 <0.125 <0.125 <0.125
Staphylococcus aureus ATCC 25923 0.5 0.25 0.5 0.5
Staphylococcus epidermidis ATCC 12228 1.0 0.25 0.25 0.5
Enterococcus faecalis ATCC 35550 0.5 1.0 0.25 1.0

Streptococcus pneumoniae ATCC 6305  <0.125 <0.125 <0.125 <0.125
Streptococcus pyogenes ATCC 19615 <0.125 <0.125 <«0.125 <0.125

Clostridium perfringens ATCC 13124 0.125 05 0.125 0.25
Moraxella catarrhalis ATCC 25238 <0.125 <0125 <0.125 <(0.125
Campylobacter fetus ATCC 19438 <0.125 <0.125  <0.125 <0.125
Campylobacter jejuni ATCC 33291 <0.125 <0.125 <0.125 <0.125
Citroobacter freundii ATCC 8090 40 64.0 64.0 16.0
Escherichia coli ATCC 25922 20 320 32.0 8.0
Proteus mirabilis ATCC 12453 64.0 >128.0 128.0 32.0
Proteus mirabilis ATCC 43071 64.0 >128.0 >128.0 32.0
Salmonella choleraesuis ATCC 13076 20 640 32.0 8.0
Shigella flexneri ATCC 12022 1.0 320 32.0 4.0
Yersinia enterocolitica ATCC 9610 1.0 160 16.0 4.0
Haemophilus influenzae ATCC 49247 05 20 4.0 1.0
Haemophilus influenzae ATCC 49766 1.0 4.0 8.0 1.0

Pseudomonas aeruginosa ATCC 25619 64.0 >128.0 >128.0 32.0
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i3

The process is illustrated by the following Examples, which do not limit the scope of

the invention in any way.

Example 1
Preparation of 6-O-methylerythromycin A 9(E)- and 9(Z)-oxime

Method A
6-O-methylerythromycin A (2.0 g, 0.003 mole) in methanol (100 ml) was heated to

the reflux temperature, hydroxylamine hydrochloride (2.0 g, 0.03 mole) and sodium
carbonate (0.2 g, 0.002 mole) were added and 1t was heated under reflux while stirring
for 3 hours. Then repeatedly the same amounts of hydroxylamine hydrochloride and
sodium carbonate were added and it was heated under reflux for further 6 hours,
Methanol was evaporated at reduced pressure and then water (200 ml) and chloroform
(100 ml) were added, pH was adjusted to 9.8, the layers were separeted and the
aqueous layer was extracted twice more with chloroform. The combined organic
extracts were dried over potassium carbonate, filtered and evaporated at reduced
pressure, yielding 2.0 g of a mixture of the title products. By chromatography on silica
gel column using the system methylene chloride-methanol-conc. ammonium
hydroxide 90:9:1.5, 0.63 g of chromatographically homogeneous 6-O-methyl-
erythromycin A 9(F)-oxime with Rf 0.446 and 0.61 g of chromatographically homo-
geneous 6-O-methylerythromycin A 9(Z)-oxime with Rf 0.355 were obtained.

- 9(E}-oxime:

Rf 0.418, ethylacetate-(n-hexane)-diethylamine, 100:100:20
IR (KBr) cm™: 3449, 2974, 2939, 2832, 2788, 1735, 1638, 1459, 1379, 1348, 1169,
1112, 1054, 1012, 957, 835, 755.

'H NMR (300 MHz, CDCls) &: 5.11 (H-13), 4.95 (H-1"), 4.45 (H-1), 4.03 (H-5"),
3.77 (H-8), 3.76 ((H-3), 3.75 (H-11), 3.66 (H-5), 3.48 (H-5"), 3.33 (3"-OCHs), 3.24
(H-2), 3.10 (6-OCHj), 3.03 (H-4"), 2.89 (H-2), 2.57 (H-10), 2.45 (H-3), 2.37 (H-
2"a), 2.31 /3-N(CHa)y/, 1.93 (H-4), 1.93 (H-14a), 1.68 (H-4'a), 1.58 (H-2"b), 1.53 (H-
7a), 1.48 (6-CHy), 1.46 (H-14b), 1.31 (5"-CHa), 1.25 (3"-CHs), 1.23 (5'-CHj), 1.20 (2-
CH;), 1.13 (10-CHg), 1.13 (12-CHj,), 1.08 (4-CHs), 1.00 (8-CHj), 0.86 (15-CHy).
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BC NMR (75 MHz, CDCls) &: 175.5 (C-1), 169.2 (C-9), 102.5 (C-1, 95.7 (C-1"),
80.2 (C-5), 78.4 (C-6), 78.0 (C-3), 77.8 (C-4"), 76.5 (C-13), 73.8 (C-12), 72.4 (C-3"),
71.1 (C-2"), 70.0 (C-11), 68.2 (C-5"), 65.2 (C-5"), 64.9 (C-3), 50.8 (6-OCH;), 49.1
(3"-OCH3), 44.7 (C-2), 40.1 /3-N(CHa),/, 38.7 (C-4), 37.0 (C-7), 34.6 (C-2"), 32.3
(C-10), 29.4 (C-4"), 24.9 (C-8), 21.1 (5-CH3), 21.0 (3"-CHj), 20.8 (C-14), 19.6 (6-
CH,), 18.3 (5"-CHj), 18.2 (8-CHs), 15.7 (12-CHj), 15.6 (2-CHs), 14.6 (10-CH;), 10.2
(15-CH;), 8.8 (4-CHs).

9(Z)-oxime:

Rf 0.300, ethylacetate-(n-hexane)-diethylamine, 100:100:20

IR (KBr) em™': 3433, 2973, 2939, 2832, 1733, 1638, 1459, 1379, 1348, 1286, 1169,
1114, 1054, 1011, 958, 892, 755.

'H NMR (300 MHz, CDCly) &: 5.07 (H-13), 4.93 (H-1"), 4.43 (H-1"), 4.03 (H-5"),
3.98 (H-11), 3.77 (H-3), 3.62 (H-5), 3.48 (H-5"), 3.33 (3"-OCHs), 3.21 (H-2"), 3.09 (6~
OCHS,), 3.06 (H-4"), 2.88 (H-2), 2.74 (H-8), 2.65 (H-10), 2.45 (H-3"), 2.36 (H-2"a),
2.30/3"-N(CH,)y/, 1.96 (H-4), 1.94 (H-14a), 1.76 (H-14b), 1.67 (H-4'a), 1.59 (H-2"b),
1.58 (H-7a), 1.47 (H-7b), 1.38 (6-CHj), 1.32 (10-CH;), 1.31 (5"-CH3), 1.25 (3"-CHs),
1.24 (5-CHj), 1.19 (2-CHs), 1.14 (12-CHj), 1.07 (4-CHj), 1.06 (8-CHs), 0.84 (15-
CH;).

BC NMR (75 MHz, CDCly) 8: 176.0 (C-1), 167.4 (C-9), 102.7 (C-1°), 96.0 (C-1"),
80.4 (C-5), 78.7 (C-6), 78.5 {C-3), 77.8 (C-4"), 76.9 (C-13), 74.7 (C-12), 72.6 (C-3"),
70.9 (C-2), 70.3 (C-11), 68.4 (C-5), 65.5 (C-5"), 65.3 (C-3"), 50.0 (6-OCHs), 49.3
(3"-OCHj), 45.0 (C-2), 41.0 /3-N(CHs),/, 38.9 (C-4), 37.0 (C-7), 35.6 (C-8), 34.7 (C-
2"), 34.1 (C-10), 28.9 (C-4"), 21.3 (3"-CHj), 21.2 (5-CH3), 21.1 (C-14), 19.7 (6-CHy),
19.6 (8-CH3), 18.5 (5"-CHj), 16.4 (12-CHy), 15.7 (2-CH;), 10.7 (10-CH,), 10.4 (15-
CH;), 9.8 (15-CHj).

Method B
6-O-methylerythromycin A (10.8 g, 0.014 mole} in methanol (800 ml) was heated to

the reflux temperature, then hydroxylamine hydrochloride (27.0 g, 0,388 mole) and
anhydrous sodium acetate (15.0 g, 0.183 mole) were added to the reaction solution in
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4 portions within 10 hours and it was heated under reflux while stirting for further 8
hours. Methanol was evaporated at reduced pressure, water (1500 ml) and methylene
chloride (200 ml) were added, and it was extracted by gradient extraction at pH 5.0
and 9.8, The combined organic extracts at pH 9.8 were dried over potassium
carbonate, filtered and evaporated at reduced pressure, yielding 9.5 g of a mixture of
the title products. By chromatography on a silica gel column using the system
methylene chloride-methanol-conc. ammoniuvm hydroxide 90:9:1.5, chromato-
graphically homogeneous 6-O-methylerythromycin A 9(E)-oxime and  6-O-methyl-
erythromycin A 9(Z)-oxime with physical-chemical constants identical to those of
Method A were obtained.

Example 2
Beckmann's rearrangement of 6-O-methylerythromycin A 9(£)-oxime

6-O-methylerythromycin A 9(E)-oxime from Example 1 (4.0 g, 0.005 mole) was
dissolved in acetone (130 ml) and the solution was cooled to 0-5°C. Subsequently,
solutions of p-toluenesulfochloride (2.6 g, 0.01 mole) in acetone (40 mi) and sodium
hydrogen carbonate (0.830 g, 0.01 mole) in water (130 ml) were dropwise added
thereto within 1 hour under stirring. The reaction mixture was stirred at room
temperature for 8 hours, acetone was evaporated at reduced pressure and to the
aqueous solution chloroform (40 ml) was added, whereupon it was extracted by
gradient extraction at pH 5.0 and 9.0. The combined organic extracts at pH 9.0 were
evaporated, ytelding 2.8 g of 6-O-methyl-9a-aza-9a-homoerythromycin A.

Rf 0.218, ethylacetate-(n-hexane)-diethylamine, 100:100:20

IR (KBr) cm™: 3449, 2974, 2939, 2834, 1734, 1706, 1659, 1534, 1459, 1379, 1274,
1169, 1111, 1053, 1011, 958.

'H NMR (300 MHz, CDCl3) 3: 6.12 (9a-CONH), 4.85 (H-1"), 4.68 (H-13), 4.45 (H-
1M, 4.21 (H-3), 4.16 (1-10), 4.07 (H-5"), 3.75 (H-5), 3.49 (H-5"), 3.34 (3"-OCH,),
3.32 (6-OCH,), 3.22 (H-11), 3.20 (H-2), 3.04 (H-4"), 2.83 (H-2), 2.43 (H-3"), 2.38
(H-2"a), 2.30 /3'-N(CHa),/, 2.22 (H-8), 2.07 (H-7a), 1.87 (1-4), 1.87 (H-14a), 1.67
(H-4'a), 1.57 (H-2"b), 1.57 (H-14b), 1.36 (6-CHj3), 1.33 (H-7b), 1.32 (5"-CH;), 1.25
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(3"-CHs), 1.24 (H-4'b), 1.23 (5-CHa), 1.23 (2-CHy), 1.18 (12-CHj), 1.16 (10-CHy),
1.09 (8-CHs), 1.02 (4-CHs), 0.89 (15-CHs).

BC NMR (75 MHz, CDCly) §: 179.5 (C-1), 177.3 (C-9), 102.5 (C-1), 94.9 (C-1"),
79.1 (C-6), 78.5 (C-5), 77.7 (C-4"), 77.7 (C-13), 75.9 (C-3), 73.9 (C-12), 72.5 (C-3"),
72.6 (C-11), 70.7 (C-2)), 68.2 (C-5), 65.3 (C-5"), 65.1 (C-3"), 51.0 (6-OCH;), 49.1
(3"-OCH;), 45.1 (C-10), 44.5 (C-2), 41.3 (C-4), 40.0 /3-N(CH,),/, 39.6 (C-7), 35.4
(C-8), 34.4 (C-2"), 28.8 (C-4"), 21.1 (5-CHj), 21.0 (3"-CH3), 20.3 (C-14), 20.2 (6-
CH;), 19.1 (8-CHa), 18.1 (5"-CH3), 15.9 (12-CHy), 14.6 (2-CHs), 13.4 (10-CHj), 10.7
(15-CHj), 8.7 (4-CHa).

Example 3
Beckmann's rearrangement of 6-O-methylerythromycin A 9(Z2)-oxime

6-O-methylerythromycin A 9(Z)-oxime from Example 1 (1.4 g, 0.002 mole) was
dissolved m acetone (50 ml) and the solution was cocled to 0-5°C. Subsequently,
solutions of p-toluenesulfochloride (1.84 g, 0.014 mole) in acetone (56 ml) and
sodium hydrogen carbonate (1.16 g, 0.014 mole) in water (180 ml) were dropwise
added thereto within 1 hour under stirring. The reaction mixture was stirred at room
temperature for 2 hours, acetone was evaporated at reduced pressure and to the
aqueous solutton chloroform (70 ml) was added, whereupon it was extracted by
gradient extraction at pH 5.0 and 9.0. The combined organic extracts at pH 9.0 were
evaporated, yielding 0.80 g of product, which, if appropriate, was purified by
chromatography on a silica gel column using the system methylene chloride-methanol-
conc. ammonium hydroxide 90:9:1.5, vyielding 6-O-methyl-8a-aza-8a-homo-
erythromycin A with the following physical-chemical constants:

Rf 0.152, ethylacetate-(n-hexane)-diethylamine, 100:100:20

IR {(KBr) em™: 3442, 2974, 2938, 2833, 1736, 1648, 1533, 1459, 1379, 1284, 1169,
1110, 1055, 1013, 960, 902.

'"H NMR (300 MHz, CDCl;) & 5.78 (8a-CONH), 5.02 (H-1"), 4.96 (H-13), 4.41 (H-
11, 4.19 (H-8), 4.02 (H-5"), 3.96 (H-3), 3.69 (H-5), 3.51 (H-11), 3.47 (H-5"), 3.32 (3"-
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OCH;), 3.18 (H-2), 3.16 (6-OCHs), 3.02 (H-4"), 2.68 (H-2), 2.44 (H-3), 2.35 (H-
2"a), 2.29 /3N(CHs)y/, 2.22 (H-10), 1.92 (H-4), 1.91 (H-14a), 1.68 (H-7a), 1.64 (H-
4'a), 1.56 (H-2"b), 1.53 (H-7b), 1.47 (H-14b), 1.39 (6-CHa), 1.29 (5"-CHs), 1.24 (3"
CHs), 1.23 (5-CHj), 1.20 (2-CHa), 1.18 (10-CHj), 1.13 (12-CHy), 1.13 (8-CHy), 1.07
(4-CHs), 0.88 (15-CHj).

BC NMR (75 MHz, CDCly) 8: 177.0 (C-1), 174.3 (C-9), 102.9 (C-1"), 95.1 (C-1"),
80.1 (C-5), 78.6 (C-6), 77.9 (C-4"), 77.2 (C-3), 76.7 (C-13), 74.0 (C-12), 72.6 (C-3"),
70.4 (C-2), 70.1 (C-11), 68.7 (C-5"), 65.4 (C-3), 65.2 (C-5"), 51.5 (6-OCH,), 49.1
(3"-OCH,), 45.4 (C-2), 42.6 (C-7), 42.1 (C-4), 41.8 (C-10), 40.6 (C-8), 40.0/3"-
N(CHa)y/, 34.5 (C-2"), 28.3 (C-4), 23.5 (6-CHy), 21.3 (C-14), 212 (12-CHy), 21.1
(5-CHy), 21.1 (3"-CH;), 17.9 (5"-CHs), 15.8 (8-CHy), 14.8 (2-CH;), 10.8 (15-CH,),
9.2 (10-CHs), 9.1 (4-CH).

Example 4
3-decladinosyl-3-o0xy-6-0-methyl-9a-aza-9a-homoerythromycin A

The substance from Example 2 (1.5 g, 0.002 mole) was dissolved in 0.25 N hydro-
chloric acid (40 ml) and it was left to stand for 24 hours at room temperature. To the
reaction mixture methylene chloride (30 m! ) (pH 1.8) was added and the pH of the
mixture was adjusted to 9.0 with conc. ammonia, the layers were separated and the
aqueous layer was extracted twice more with methylene chloride {30 ml). The
combined organic extracts were washed with a 10% aqueous solution of sodium
hydrogen carbonate and water and then evaporated, yielding 1.3 g of a crude product,
which, if appropriate, was purified by chromatography on a silica gel column using
the system methylene chloride-methanol-conc. ammonium hydroxide 90:9:1.5, From
0.9 g of the crude product there were isolated 0.65 g of chromatographically homo-
geneous 3-decladinosyl-3-oxy-6-O-methyl-9a-aza-%a-homoerythromycin A with the

following physical-chemical constants:

Rf 0.152, ethylacetate-(n-hexane)-diethylamine, 100:100:20
IR (KBr) em™: 3438, 2973, 2939, 2879, 2788, 1702, 1658, 1535, 1458, 1373, 1329,
1270, 1173, 1112, 1050, 985, 958, 937,
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'H NMR (300 MHz, CDCL) 8: 7.16 (9a-CONH), 4.63 (H-13), 3.81 (H-5), 4.45 (H-
1, 4.13 (H-10), 3.78 (H-3), 3.55 (H-5", 3.30 (6-OCH,), 3.25 (H-27, 3.16 (H-11),
2.66 (H-2), 2.51 (H-3), 2.39 (H-8), 2.26/3'-N(CH,),/, 2.05 (H-4), 1.92 (H-14a), 1.84
(H-7a), 1.68 (H-4'a), 1.57 (H-14b), 1.43 (H-7b), 1.38 (6-CHs), 1.33 (2-CHa), 1.26 (5
CHa), 1.26 (H-4'b), 1.20 (10-CH;), 1.12 (12-CHy), 1.11 (8-CHs), 1.01 (4-CHsy), 0.91
(15-CH;).

BC NMR (75 MHz, CDCL) 8 179.3 (C-1), 176.9 (C-9), 106.4 (C-1"), 88.1 (C-5),
79.1 (C-6), 78.7 (C-13), 78.0 (C-3), 73.8 (C-12), 73.9 (C-11), 70.2 (C-2'), 69.7 (C-5"),
65.4 (C-3Y), 49.9 (6-OCHs), 45.6 (C-10), 43.9 (C-2), 40.8 (C-7), 39.9/3“N(CHa),, 35.6
(C-4), 32.8 (C-8), 27.8 (C-4"), 20.9 (5'-CH3), 20.5 (C-14), 18.3 (6-CH;), 17.4 (8-CH;),
15.8 (12-CH;), 15.9 (2-CHs), 14.8 (10-CHs), 10.7 (15-CH3), 7.5 (4-CH),

Example §
3-decladinosyl-3-oxy-6-0-methyl-8a-aza-8a-homoerythromycin A

From the substance (1.5 g, 0.002 mole) of Example 3 there were obtained, according
to the process described in Example 4, 1.2 g of a crude product, which, if appropriate,
was purified by chromatography on a silica gel column using the system methylene
chloride~-methanol-conc. ammonium hydroxide 90:9:1.5, yielding chromatographically
homogeneous 3-decladinosyl-3-oxy-6-O-methyl-8a-aza-8a-homoerythromycin A with
the following physical-chemical constants:

Rf 0.195, chloroform-methanol-conc. ammonium hydroxide, 6:1:0.1

IR (KBr) em™: 3438, 2974, 2939, 2788, 1733, 1648, 1535, 1458, 1378, 1263, 1165,
1113, 1075, 1050, 9835, 958, 937.

'H NMR (300 MHz, CDCly) 8: 5.58 (9a-CONH), 5.09 (H-13), 4.38 (H-1), 3.76 (H-
5), 3.92 (H-8), 3.80 (H-3), 2.64 (H-2), 3.54 (H-5'), 3.47 (H-11), 3.25 (H-2"), 2.11 (H-
4), 3.12 (6-OCH;), 2.48 (H-3"), 2.38 (H-10), 2.25/3'-N(CH;)./, 1.94 (H-14a), 2.11 (H-
7a), 1.66 (H-4'a), 1.51 (H-7b), 1.50 (H-14b), 1.31 (2-CH;), 1.39 (6-CH,), 1.12 (4-
CH3), 1.26 (5'-CHs), 1.26 (H-4'b), 1.20 (10-CH;), 1.25 (8-CH;), 1.13 (12-CHj3), 0.88
(15-CHs).
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BC NMR (75 MHz, CDCh) &: 176.0 (C-1), 174.4 (C-9), 106.1 (C-1"), 89.6 (C-5),
77.3 (C-6), 75.8 (C-13), 78.3 (C-3), 74.3 (C-12), 70.3 (C-11), 69.9 (C-2), 69.4 (C-5"),
64.9 (C-3"), 49.7 (6-OCHj3), 42.1 (C-10), 43.8 (C-2), 41.7 (C-7), 39.9/3"-N(CH,)y/,
35.2 (C~4), 42.4 (C-8), 27.4 (C-4"), 22.3 (5-CHs), 20.9 (C-14), 20.4 (6-CH3), 20.5 (8-
CHs), 15.7 (12-CHa), 15.2 (2-CHz), 9.5 (10-CH3), 10.1 (15-CHs), 7.50 (4-CHs).

Example 6
3-decladinosyl-3-oxy-6-O-methyl-9a-aza-9a-homoerythromycin A 2'-0O-acetate

To a solution of 3-decladinosyl-3-oxy-6-O-methyl-Sa-aza-9a-homoerythromycin A
(0.750 g, 0.0012 mole) from Example 4 in methylene chloride (25 ml), sodium
hydrogen carbonate (0.440 g, 0.0052 mole) and acetic acid anhydride (0.128 ml,
(.0013 mole) were added and it was stirred for 3 hours at room temperature. To the
reaction mixture a saturated solution of sodium hydrogen carbonate (30 ml) was
added, the layers were separated and the aqueous portion was again extracted with
methylene chloride (2 x 20 ml). The combined organic extracts were washed
successively with a saturated solution of hydrogen carbonate and water and
evaporated, yielding 0.750 g of a crude title product with the following physical-
chemical constants:

Rf 0.403 chloroform-methanol-conc. ammonium hydroxide, 6:1:0.1

IR (KBr) cm™'; 3455, 2974, 2940, 2880, 2787, 1748, 1702, 1658, 1540, 1459, 1376,
1239, 1173, 1112, 1061, 986, 958, 937, 904.

Example 7
3-decladinosyl-3-oxy-6-0-methyl-8a-aza-8a-homoerythromycin A 2'-0-acetate

To a solution of 3-decladinosyl-3-oxy-6-O-methyl-9a-aza-9a-homoerythromycin A
(1.5 g, 0.0024 mole) from Example 5 in methylene chloride (40 ml), sodium hydrogen
carbonate (0.88 g, 0.01 mole) and acetic acid anhydride (0.250 ml, 0.0025 mole) were
added and then, according to the process described in Example 6, there were obtained
1.4 g of the title product with the following physical-chemical constants:
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Rf 0.423, chloroform-methanol-conc. ammoniam hydroxide, 6:1:0.1
IR (KBr) cm’™': 3394, 2972, 2939, 2784, 1736, 1649, 1542, 1459, 1376, 1262, 1165,
1085, 1059, 986, 958, 904

Example 8
3-decladinosyl-3-0x0-6-0-methyl-9a-aza-9a-homoerythromycin A

To a solution of 3-decladinosyl-3-oxy-6-0O-methyl-9a-aza-9a-homoerythromycin A 2'-
O-acetate (0.760 g, 0.0012 mole) from Example 6 in methylene chloride (15 ml),
dimethyl sutfoxide (1.27 ml) and N, N-dimethylaminopropyl-ethyl-carbodiimid (1.335
g, 0.007 mole) were added. The reaction mixture was cooled to 15°C and then, under
stirring and maintaining this temperature, a solution of pyridinium triflucroacetate
(1.37 g, 0.007 mole) in methylene chioride (5 mi) was gradually added dropwise
within 30 minutes. The temperature of the reaction mixture was gradually increased
to room temperature, the stitring was continued for further 3 hours and then the
reaction was ceased by the addition of a saturated solution of NaCl (20 ml) and
methylene chloride (20 mi). After alkalizing the reaction mixture to pH 9.5 with 2N
NaOH, it was extracted with CH,Cl,, the organic exstracts were successively washed
with a saturated solution of NaCl, NaHCO; and water and then dried over K,CO;.
After filtration and evaporation of methylene chloride at reduced pressure, 0.800 g of
an oily residue were obtained. The oily residue was subjected to the methanolysis (30
m} of methanol) within 24 hours at room temperature. Methano! was evaporated at
reduced pressure and the obtained residue (0.625g) was purified by low-pressure
chromatography on a silica gel column using the soivent system dichloromethane-
methanol-conc. ammonium hydroxide 90:9:0.5. By evaporation of the combined
extracts with Rf 0.235, there was obtained a chromatographically homogeneous title

product with the following physical-chemical constants:

Rf 6.235, methylene chiloride-methanol-conc. ammonium hydroxide 90:9:0.3
IR (KBr) em’: 3438, 2975, 2939, 2878, 2787, 1744, 1655, 1530, 1458, 1380, 1340,
1304, 1169, 1111, 1075, 1051, 986, 959, 940.
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'H NMR (300 MHz, CDCl;) 8: 6,63 (9a-CONH), 4.64 (H-13), 4.49 (H-5), 4.41 (H-
I'), 4.20 (H-10), 3.90 (H-2), 3.64 (H-5), 3.34 (H-11), 3.20 (H-2), 3.07 (6-OCHj),
3.02 (H-4), 2.51 (H-3'), 2.30 (H-8), 2.27/3-N(CHa)y/, 1.94 (H-142), 1.94 (H-7a), 1.69
(H-4'a), 1.63 (H-14b), 1.42 (H-7b), 1.40 (2-CHjy), 1.30 (5-CH3), 1.29 (4-CHy), 1.26
(6-CHa), 1.25 (H-4'), 1.22 (12-CHa), 1,19 (10-CHa), 1.10 (8-CHy), 0.91 (15-CHy).
YC NMR (75 MHz, CDCl5) & 206.8 (C-3), 177.3 (C-1), 173.8 (C-9), 102.6 (C-1),
79.3 (C-13), 78.4 (C-6), 74.4 (C-5), 73.9 (C-12), 73.1 (C-11), 70.0 (C-2'), 69.1 (C-5"),
65.5 (C-3), 50.1 (6-OCH;), 49.0 (C-2), 46.2 (C-4), 45.3 (C-10), 40.3 (C-7), 40.0/3-
N(CHs)y/, 34.6 (C-8), 28.3 (C-4), 21.0 (6-CHj), 20.7 (C-14), 19.6 (5-CHs), 18.6 (8-
CHa), 15.9 (12-CH), 14.1 (2-CHs), 13.9 (10-CHy), 13.9 (4-CH,), 10.7 (15-CHy).

Example 9
3-decladinosyl-3-0xo0-6-0-methyl-8a-aza-8a-homoerythromycin A

To a solution of 3-decladinosyl-3-oxy-6-O-methyl-8a-aza-8a-homoerythromyein A 2'-
O-acetate (1.4 g, 0.0022 mole) from Example 7 in methylene chloride (30 ml),
dimethy! sulfoxide (2.5 ml) and M N-dimethylaminopropyl-ethyl-carbodiimid (2.7 g,
0.014 mole) were added. The reaction mixture was cooled to 15°C and, under stirring
and maintaining this temperature, a solution of pyridinium triflucroacetate (2.7 g,
0.014 mole) in methylene chloride (10 ml) was gradually added dropwise within 30
minutes. According to the process described in Example 8, there were obtained 1.1 g
of the title product with the following physicaj-chemical constants:

IR (KBr) cm™: 3435, 2975, 2939, 2879, 2788, 1746, 1648, 1542, 1458, 1379, 1339,
1302, 1166, 1111, 1076, 1052, 989, 960, 918.

'H NMR (300 MHz, CDCl;) 8: 5.89 (9a-CONH), 5.08 (H-13), 4.42 (H-1'), 4.27 (H-
5), 4.03 (H-8), 3.78 (H-2), 3.60 (H-5Y, 3.58 (H-11), 3.18 (H-2), 3.05 (H-4), 2.91 (6
OCHj), 2.49 (H-3"), 2.39 (H-10), 2.27/3-N(CHs)z/, 1.96 (H-14a), 1.68 (H-7a), 1.68
(H-4'a), 1.50 (H-14b), 1.41 (2-CH), 1.32 (6-CH;), 1.30 (4-CHs), 1.25 (5-CHj), 1.23
(H-4'b), 1.20 (10-CHs), 1.19 (8-CHy), 1.17 (12-CHj), 0,88 (15-CH,).
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C NMR (75 MHz, CDCly) 8: 206.2 (C-3), 170.0 (C-9), 174.6 (C-1), 103.1 (C-1),
78.2 (C-6), 77.9 (C-5), 77.5 (C-13), 74.1 (C-12), 70.6 (C-11), 70.0 (C-2"), 69.1 (C-5"),
65.5 (C-3'), 50.5 (6-OCH;), 50.4 (C-2), 47.6 (C-4), 42.2 (C-10), 42.1 (C-7), 41.6 (C-
8), 39.9/3'-N(CH;)y/, 28.0 (C-4'), 22.8 (8-CH;), 21.2 (C-14), 20.8 (5'-CH3), 20.1 (6-
CH;), 16.1 (12-CH), 15.4 (2-CH3), 14.4 (4-CH3), 10.5 (15-CH3), 10.1 (10-CH;).
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Cilaims
1. Compound represented by the general formula (I)

M

and 1its pharmaceutically acceptable addition salts with inorganic and organic acids,
wherein

A represents NH group and B at the same time represents C=O group, or

A represents C=0 group and B at the same time represent NH group,

R! represents OH group, L-cladinosyl group of the formula (ID)

or together with R? represents ketone,
R? represents hydrogen or together with R' represents ketone,

R? represents hydrogen or C;-Cjalkanoyl group.
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2 Compound according to claim 1, characterized in that A represents NH group,

e

B represents C=O group, R' represents L-cladinosyl group of the formula (II), R? and

R’ are the same and represent hydrogen.

3. Compound according to claim 1, characterized in that A represents C=0 group,
B represents NH group, R' represents L-cladinosyl group of the formula (1I) and R

and R® are the same and represent hydrogen.

4. Compound according to claim 1, characterized in that A represents NH group,
B represents C=0 group, R' represents OH group and R? and R® are the same and

represent hydrogen.

5. Compound according to claim 1, characterized in that A represents C=0 group,
B represents NH group, R' represents OH group and R? and R® are the same and

represent hydrogen.

6. Compound according to claim 1, characterized in that A represents NH group,
B represents C=0 group, R' represents OH group, R* is hydrogen and R® represents
C,-C,4 alkanoyl group.

7. Compound according to claim 6, characterized in that R’ represents acetyl
group.
8. Compound according to claim 1, characterized in that A represents C=0 group,

B represents NH group, R' represents OH group, R* is hydrogen and R’ represents
C,-C,4 alkanoyl group.

9. Compound according to claim 8, characterized in that R* represents acetyl

group.

10.  Compound according to claim 1, characterized in that A represents NH group,
B represents C=0 group, R' and R? together represent ketone and R is hydrogen.
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11.  Compound according to claim 1, characterized in that A represents C=0 group,

B represents NH group, R' and R? together represent ketone and R? is hydrogen.

12.  Process for the preparation of a compound of the general formula (1)

oy

and its pharmaceutically acceptable addition salts with inorganic and organic acids,
wherein

A represents NH group and B at the same time represents C=0 group, or

A represents C=0 group and B at the same time represents NH group,

R! represents OH group, L-cladinosy! group of the formula (1)

()

or together with R? represents ketone,
R? represents hydrogen or together with R' represents ketone,
R’ represents hydrogen or C,-C,alkanoyl group,
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characterized in that 6-O-methylerythromycin A of the formula (III)

OCHg am

is subjected to a reaction with hydroxylamine hydrochloride in the presence of
appropriate inorganic or organic bases, yielding a mixture of 6-O-methylerythromycin
A 9(E)- and 9(Z)-oximes of the formula (IV)

(IV)
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which, if appropriate, is subjected to separation on a silica gel column using the
system methylene chioride-methanol-conc. ammonium hydroxide 90:9:1.5, vielding
chromatographically homogeneous 6-O-methyl-erythromycin A 9(£)-oxime with Rf
0.446 of the formula (IVa)

(IVa)

and chromatographically homogeneous 6-O-methylerythromycin A 9(Z)-oxime with
Rf 0.355 of the formula (IVb)
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HaC OCH3

(IVb)

and then to the reaction of Beckmann's rearrangement with arylsulfonyl halides,
preferably with p-toluenesulfonyl chloride, in the presence of inorganic bases,
preferably sodium hydrogen carbonate, tn a solvent or solvent mixture inert to the
reaction, preferably in a mixture of acetone-water, yielding in the case of 6-O-methyl-
erythromycin A 9(F)-oxime of the formula (IVa) a compound of the general formula
(I), wherein A represents NH group, B represents C=0 group, R' represents L-
cladinosy! group of the formula (II) and R® and R’ are the same and represent
hydrogen, or in the case of 6-O-methylerythromycin A 9(Z)-oxime of the formula
(IVb) a compound of the general formula (I), wherein A represents C=O group, B
represents NH group, R' represents L-cladinosyl group and R* and R? are the same

and represent hydrogen,

which is then subjected to the action of diluted inorganic acids, preferably 0.25 N
hydrochloric acid, at a room temperature, yielding a compound of the general formula
(I), wherein A represents NH group and B at the same time represents C=0 group, or
A represents C=0 group and B at the same time represents NH group, R' represents
OH group and R? and R? are the same and represent hydrogen,
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which is then subjected to the reaction of selective acylation with anhydrides of
carboxylic acids with up to 4 carbon atoms, preferably with acetic acid anhydride in
an inert organic solvent, preferably in methylene chloride, yielding a2 compound of
general formula (I), wherein A represents NH group and B at the same time represents
C=0 group, or A represents C=0 group and B at the same time represents NH group,
R' is OH group, R? is hydrogen and R’ is acetyl,

which 15 then subjected to oxidation with ditmides, preferably with N N-
dimethylaminopropyl-ethyl-carbodiimide in the presence of dimethylsulfoxide and
pyridinium trifluoroacetate as a catalyst in an inert organic solvent, preferably in
methylene chloride, at a temperature from 10°C to room temperature, yielding a
compound of the general formula (I), wherein A represents NH group and B at the
same time represents C=0 group, or A represents C=0 group and B at the same time
represents NH group, R' together with R? represents ketone and R® is acetyl group,

which is then subjected to the reaction of deacylation at 2'-position by solvolysis in
lower alcohols, preferably in methanol at room temperature, yielding a compound of
the general formula (I), wherein A represents NH group and B at the same time
represents C=0 group, or A represents C=0 group and B at the same tume represents
NH group, R' together with R represent ketone and R’ is hydrogen,

which, if appropriate, is then subjected to the reaction with inorganic or organic acids,

yielding their pharmaceutically acceptable addition salts.

13. Pharmaceutical composition nseful for treating bacterial infections in humans and
animals, which contains antibacterially effective amounts of a compound of the
general formula (I) or of its pharmaceutically acceptable addition salts according to

claim ! in combination with a pharmaceutically acceptable carrier.

14. Method for treating bacterial infections in humans and animals, which comprises
administering to a human or an animal, as required, antibacterially effective amounts

of a compound of the general formula (I) or of its pharmaceutically acceptable
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addition salts according to claim 1 in combination with a pharmaceutically acceptable

carrier.
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RAEPUBEEWENE o AT, 5. TRLE, L&, Wik
W, TR, TRAwer. —&EkH, A4 1-3FERIT TG
AN RERFEREFNHHRAE-20 3| 50CTHRETHTER
A, B Haber MAFE R IF B e A sk, K2R 6 F«}Lps_ B (IVa) &
5B EFHLARF-KRASY PR AT EE RiT F6 3P R B A
ﬁ%ﬁ&%’é@ﬂ"ci&ﬁ, e R b F, WAL AT R-FE-afats 90
9: 1.5 EMAG AR ALEI KL FY, A4 &% 4R0 6-0-
WHh-9a-FL-9a-FHaEE A
¥BEE 9E®) - (IVa) £Meg7n X k#taX (IV,) 65 6-0-F ik
EEAIZ)-FHHARAX (1) 8 6-0-FH-8a-RE-8a-FuaF 4k
AN EEEFH, LA ARECORA, BERAEN A, RAEEX
(11) # L-aaemi; B R F RAFFREA.

¥ 2% 3:

e R, YK 2 FEX (1) 8 6-0-FHA-9a-R&L-%a—F4
FEAR6O-FHh-Ba-RL-8a-FHLFEFALRE L #340.25-1. 5N
HEBETETH 10-30 PHAKXAEHERA, £ A B. R BHR R
BAEEEASL, A FAEKX (1) 68 6-0-FH-9a-H 19a-F4aH
£ A K 6-0-FTH-8a-FE8a-FHLEE A 3-0-BLiLlEegsit-3-
B-Fr4d, AP AREANIAHEBEBAEKC=0A 3 ARKEKC0%
HBEAE NI RAKROHE;, HRF RHEFKAEA.




W 4:

o R bE, T E 3 FAX(I)H 3-0-FLiE2HmE-3-5-6-0-
YHh-9a- R 9a-GFGHEFEAXRG60-FE-B8a-RL-8a-FaFE AL
ARy - L ERL A RBERBEARAE, LF A B. R. R*#
RREA EELSS. F0-30CHEET, B3 MFTHLE4AERT
MRBYETE, REBACERFERALNRANBELSEGEALTE
VWA WER PRITBAEE, FARX (1) B 3-BAlesE-3-
fA6-0-FH-9a-E L 9a-FLEFA2 0-LEBEXI-RAEZEL
~3-f-6-0-FHh-Ba-R{L-Ba-FHLFEFL A 2-0-L R, FF ARk
NH A B B RBRE C=0X; & ARKRELC=0%ABRHKLN K R
REONE; FPEABR AL, FEBRAH. B8H. BBy, =
L., ., ZThEHAFGESRE, KA AERAMN. =2 F
. —8T%. G, R, LRLE. waAkvhAASEGERE
5y, A A R F k.

B 5

R AE, £ 10C-FERGEET, HRBAAESH Moffat-Pfitzner
Fik, EATFTEBRAZRLBRRSEIROCANAESHERALTHEY
B4 Pl (1) 65 3-BABEEEEA-3-R-6-0-FH-9a~-8 L9
U HFE A20-TZBREX -MAEXHELA-3-8-6-0-FH-8a 8 &
Ba-HHFEE A-20-LEEL UCN-FPREAAA-CA-B B
WA PEN, KL E QPR y A altn c-3mEaitdy
AR, £ A BLR.RFRREALASL, FA2@EX (1) #
- E R AL -3-BER-6-0-FH-Ga-8 L %a-HEEX A 2-0-0
RRESR 3-BLABEAER-3-AR-6-0-FH - 8a-8x-8a-FHLE4 A
2-0-LEE, FF ARANIEEBREMAELC=0H4; £ AKEC=0
EAEBRAHAKANTIE; RPR—BREABALRRELEL.

¥ B 6:




BEThkEIH 5 X (I) 8 3-B i eBi-3-a4K-6-0-F
H-9a-RL-9a-F4aEE A 2-0-LEEX -HiLETHEL-3-A
—6-0-FHA-8a-FF-8aFHLFEHEA 2-0-LEEEKREEL #KiEfE
FTETAEREFEMN GO RBETRATEMNS ML, JLoF A B R
R REHEXRAL, FEAX(I) G 3-BELETHER-3-FK-6-0-
FTE-Qa-RL9a-FGLFEEX -HALEAHEL-3-ANK-6-0-Fi
—Ba-f-B8a-GLELA F P AREANIABBRAKAKELC=0Kk; X
AREC-0 X HBRHARENIE; RFR-—RREAFELRERKEA.

Wik BB XD 6-0-FH-8a— R 8aFUaFEE A 6-0-
VHE-9a-8 3 Ga-FHEEFAENHANOUWEEZVFERTHELE
EMEANBRELLER, QB8R BRE. Bi8%. LB, A&, =/ %
. Lk, AwHS. BIKE. AR, CHABRHE. THR. X%
. PR B AREASRELES A EHARBEGEN FHTR
BRFEFLETALXVEGG S ETHEZGMRE, L F A B, R,
RFe RREFEZEAL, X R BESE S LA ZHEGENFEXR
wey, MraddERSFEGMRE EXeHATELAESRE
P RBERRLEN, SHEATEE AT EHRS E K.

MM NCCLS #E(BAEREHFEFEELER S, LH MT-A2,
F 10 &, % 8H3, 1990 #=54F M11-A2, % 10 %, 15, 1991) &%
EHEFRAZEX (1) 9HESH (Hf AL B, R, ‘"R ALAL
HAN) BRAGM ETHES OGS LAHRA LN R LT — 2547
FERRBAE D RN K5 B GEIFEER. FB NCCLS & ( X4
M7-A2, 4% 3, M100-S4). 4488 Tt R e % &3 H3EE ATTC 29213
(ZRRAVBEFHREERTS) 2FEEEF F0x R,

Kk EHb 366-0-FTHh-8a-EL-Ba-FUFEASMFLE
F AR LRV EE-AEETRESS L2040 XM A mak
SPHE AL 1 P




#1: 6-0-FPHR-8a-R I -8a—FHLuEE A (TH#HH 3) B HRBHR
5MF4aBEE (Az), %54 (Er) #PLEE-LB55F (C1) i

;R Wy Az Er Cl 364 3
B mie g AR M4y <0.125 <0. 125 <0. 125 <0.125
K8 ATCC 7644 |
%6 FHkE ATCC 0.5 0. 25 0.5 0.5
25923
FE B HHEE ATCC 1.0 0.25 0. 25 0.5
12228
£ HE ATCC 35550 0.5 1.0 0. 25 1.0
B X 43K ATCC 6305  <0.125 <0.125 <0. 125 <0.125
R ATCC <0.125 <0. 125 <0.125 <0.125
19615
AR AT 0. 125 0.5 0.125 0.25
B ATCC 13124
FEBE X LB K E ATCC <0.125 <0.125 <0.125 <0. 125
25238
JILE e A ATCC <0.125 <0.125 <0.125 <0.125
19438
= E WA E ATCC <0. 125 <0. 125 <0.125 <0. 125
33291
ih 7R AT AT A 4.0 64. 0 64. 0 16.0
ATCC 8080
KA EH ATCC 25922 2.0 32.0 32.0 8.0
I EWE ATCC 64.0 >128. 0 >128.0 32.0
12453 -
H A EHE ATCC 64. 0 >128.0 >128.0 32.0
43071
BELFITRHE ATCC 2.0 64. 0 32.0 8.0
13076
K ER K ATCC 1.0 32.0 32.0 4.0
12022
N B ERREK 1.0 16. 0 16.0 4.0
B ATCC 9610
FB e AT ATCC 0.5 2.0 4.0 1.0
499247
Bl fn AT ATCC 1.0 4.0 8.0 1.0
49766
AR SR L@ ATCC 64. 0 >128. 0 >128.0 32.0

25619




# L T 5 gad) kR FEH ARG &, CNRAEATHF X AR EZL
KA H.

g5 1
6-0-FRLEE AIE) -+ 9(Z)-FHHH &
7 ik A

¥ EE (100ml) F#56-0-FELEH A (2.0g, 0.003 BER) fn
HIBDABE, MALBEEE (2.0g, 0.03 BR) fosk 84 (0. 2g,
0.002 BR) SFE@EEHTmEZEAER, AEEHF 3 I, REH
MAIF T LB AL BEAERAFEDRALEH TR ERRE—F v
6 B, BB IEEH T AKX T ES A K (20001 ) F» & 45 (100ml ),
KpHiAALESS 2BEZENBRMEGRKEERBG L. HEIHGA
AR A EAT T8, SEFERETHK, /£5 2.0g 69474~
HRAY., BN A TFTHR-TE-RAAME0: 9 1.5 2L 64
Je A A R IKIT 0.63g &M M B RE A 0.446 65 6-0-F A 4
EFAE) - 0.61g &E3 M LA RE L% 0.355 45 6-0-F k4
& A9(D)-F5.

9(E)-J5:

Rf 0.418, ZELE-GESKR)-=3CRK, 100: 100: 20

IR (KBr) cm’: 3449, 2974,-2939,72832, 2788, 1735, 1638, 1459, 1379, 1348, 1169,
1112, 1054, 1012, 957, 835, 755.

'H NMR (300 MHz, CDCL3) &: 5.11 (H-13), 4.95 (H-1"), 4.45 (H-1"), 4.03 (H-5"),
3.77 (H-8), 3.76 ((H-3), 3.75 (H-11), 3.66 (H-5), 3.48 (H-5"), 3.33 (3"-OCH,), 3.24
(H-2), 3.10 (6-OCHjy), 3.03 (H-4"), 2.89 (H-2), 2.57 (H-10), 2.45 (H-3'), 2.37 (H-
2"a), 2.31 /3"-N(CHa)y/, 1.93 (H-4), 1.93 (H-14a), 1.68 (H~4'a), 1.58 (H-2"b), 1.53 (H-
7a), 1.48 (6-CHs), 1.46 (H-14b), 1.31 (5"-CH;), 1.25 (3"-CH3), 1.23 (5-CHj3), 1.20 (2-
CHy), 1.13 (10-CH,), 1.13 (12-CHj), 1.08 (4-CH;), 1.00 (8-CH3), 0.86 (15-CHs).
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BC NMR (75 MHz, CDCly) & 175.5 (C-1), 169.2 (C-9), 102.5 (C-1"), 95.7 (C-1"),
80.2 (C-5), 78.4 (C-6), 78.0 (C-3), 77.8 (C-4"), 76.5 (C-13), 73.8 (C-12), 72.4 (C-3"
71.1 (C-27), 70.0 (C-11), 68.2 (C-5"), 65.2 (C-5"), 64.9 (C-3"), 50.8 (6-OCH,), 49.1
(3"-OCHs3), 44.7 (C-2), 40.1 /3'-N(CHs)y/, 38.7 (C-4), 37.0 (C-7), 34.6 (C-2"), 32.3
(C-10), 29.4 (C-4"), 24.9 (C-8), 21.1 (5'-CH,), 21.0 (3"-CHj3), 20.8 (C-14), 19.6 (6-
CH;), 18.3 (5"-CHs), 18.2 (8-CH3), 15.7 (12-CHs), 15.6 (2-CHs), 14.6 (10~-CH;), 10.2

s -

(15-CHj), 8.8 (4-CHy).

9(2)-15:

Rf 0.300, TR GE-(GETE)-=CE, 100: 100: 20

IR (KBr) cin™': 3433, 2973, 2939, 2832, 1733, 1638, 1459, 1379, 1348, 1286, 1169,
1114, 1054, 1011, 958, 892, 755.

'H NMR (300 MHz, CDCL) &: 5.07 (H-13), 4.93 (H-1*), 4.43 (H-1Y), 4.03 (H-5"),
3.98 (H-11), 3.77 (H-3), 3.62 (H-5), 3.48 (H-5"), 3.33 (3"-OCH3), 3.21 (H-2), 3.09 (6-
OCH,), 3.06 (H-4"), 2.88 (H-2), 2.74 (H-8), 2.65 (H-10), 2.45 (H-3"), 2.36 (H-2"a),
2.30/3'-N(CHa)y/, 1.96 (H-4), 1.94 (H-14a), 1.76 (H-14b), 1.67 (H-d'a), 1.59 (H-2"b),
1.58 (H-7a), 1.47 (H-7b), 1.38 (6-CHs), 1.32 (10-CH;), 1.31 (5"-CHs), 1.25 (3"-CH,),
1.24 (5-CH,), 1.19 (2-CHy), 1.14 (12-CH3), 1.07 (4-CH;), 1.06 (8-CHa), 0.84 (15-
CHj).

3¢ NMR (75 MHz, CDCL) 8: 176.6 (C-1), 167.4 (C-9), 102.7 (C-1), 96.0 (C-1"),
80.4 (C-5), 78.7 (C-6), 78.5 (C-3), 77.8 (C-4"), 76:9 (C-13), 74.7 (C-12), 72.6 (C-3"),
70.9 (C-2, 70.3 (C-11), 68.4 (C-5), 65.5 (C-5"), 65.3 (C-3"), 50.0 (6-OCHs), 49.3
(3"-OCHa), 45.0 (C-2), 41.0 /3-N(CHs)y/, 38.9 (C-4), 37.0 (C-7), 35.6 (C-8), 34.7 (C-
2, 34.1 (C-10), 28.9 (C-4'), 21.3 (3"-CHa), 21.2 (5-CHj), 21.1 (C-14), 19.7 (6-CHy),
19.6 (8-CH,), 18.5 (5"-CHj), 16.4 (12-CHy), 15.7 (2-CH,), 10.7 (10-CHy), 10.4 (15-
CH,), 9.8 (15-CHj). |
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Z kB
B EE (800ml) F65 6-0-FHELLEH A (10.8
M B @ ARE, REFEEEERK (27 0g, 0.388

B4 (15.2g, 0.183 BR) £ 10 et A4 4 F 45

P AEEMREAH TR EAE, ANE—FRHE 8 4
TALTE. mAK (1500ml) Fe = & F 5 (200m1)
A0 Q.8 WMWY HEFREFRER LKL, Fpl 4 9.8
B AR TR. SBEFARETER, /3 9.5¢
S, BRAEA ZRKTPIR-FE-RARAZ 0 9: 1
B kG e E e 6-0-FRALEE AVE) -FHi
A9(Z)-F5, RBALFREF & A fFREYRGELF

5 A 2
6-0-FHELEFAIE)-HFHAN LT EH
HR A EEM LG 6-0-TEEFEE A IE)-H (
) ETRE (130nl) FHZzEZRAHFE 0-5T,
A1 IHAGLPRF AT T ESER (2.6g, 0.
(40ml) HERFBE S48 (0.830g, 0.01 BBR) &K
AEBTHERERGYEN 8 I, ERETALK
BN f A7 (40ml), W@t £ pH 5.0 9. 0 B
BB P A. EE pH 9.0 W&t 6 M ERY,
#) 6-0-F I -9a-RL-9a-FLF 5 A

Rf 0.218, ZECE-(GEGH)-CE, 100: 100:
IR (KBr) cm™: 3449, 2974, 2939, 2834, 1734, 1706, 1659, 1534, |
1169, 1111, 1053, 1011, 958.
'H NMR (300 MHz, CDCL;) 8: 6.12 (9a-CONH), 4.85 (H-1"), 4.68

13

-

g, 0.014 BE#R)
L ER) ALK
S N B BB TR R
B, ER R
J@did £ pH 5.0
0Bt 09 A ALt
W AR 6 R
b AR ek E
6-0-FEL K+
HATH.

4.0g, 0.005 /&
MG, E8AT
D1 BER) #9 A ER
(130ml) %A%.
71 B JF ) R
0 5 R
M55 2. 8¢g

20
459, 1379, 1274,

(H-13), 4.45 (H-




1, 4.21 (H-3), 4.16 (H-10), 4.07 (H-5"), 3.75 (H-5), 3.49 (H-5"), 3.34 (3"-OCH,),
3.32 (6-OCH3), 3.22 (H-11), 3.20 (H-2), 3.04 (H-4"), 2.83 (H-2), 2.43 (H-3"), 2.38
(H-2"2), 2.30 /3'-N(CHs)/, 2.22 (H-8), 2.07 (H-7a), 1.87 (H-4), 1.87 (H-14a), 1.67
(H-4'a), 1.57 (H-2"b), 1.57 (H-14b), 1.36 (6-CH;), 1.33 (H-7b), 1.32 (5"-CHy), 1.25
(3"-CH;), 1.24 (H-4'b), 1.23 (5-CH3), 1.23 (2-CH;), 1.18 (12-CHj;), 1.16 (10-CHj),
1.09 (8-CHj), 1.02 (4-CHs), 0.89 (15-CHa).

3C NMR (75 MHz, CDCly) §: 179.5 (C-1), 177.3 (C-9), 102.5 (C-1"), 94.9 (C-1"),
79.1 (C-6), 78.5 (C-5), 77.7 (C-4"), 77.7 (C-13), 75.9 (C-3), 73.9 (C-12), 72.5 (C-3"),
72.6 (C-11), 70.7 (C-2"), 68.2 (C-5), 65.3 (C-5"), 65.1 (C-3", 51.0 (6-OCH3), 49.1
(3"-OCH3), 45.1 (C-10), 44.5 (C-2), 41.3 (C-4), 40.0 /3“N(CH,)/, 39.6 (C-7), 35.4
(C-8), 34.4 (C-2"), 28.8 (C-4"), 21.1 (5-CHj), 21.0 (3"-CHs), 20.3 (C-14), 20.2 (6-
CH,), 19.1 (8-CHy), 18.1 (5"-CHs), 15.9 (12-CHj), 14.6 (2-CHj), 13.4 (10-CH3), 10.7
(15-CH3), 8.7 (4-CHj).

5345 3
6-0-FhLEEA 9L - N AT EH
¥k f ks 16 6-0-FRIEEA 9@ (1.4g, 0.002 B
) ETHRE (50ml) FHEERAE0-5C. MEARFTA L
PN REEFRBE AT PESREL (1.84g, 0.014 BR) h KB
(56ml) R Fesk B A4 (1.16g, 0.014 BER) &K (180ml) % i&.
EERBTHEEAREGHEN 2 10, ERETALARFAEZLARE
BP A f A (70m1), W@t e pH 5.0 0 9.0 BFey4F X Rk ¥

Rz EERERE, READPH 0 HEESIHHANERY, MmiFF 0.80g
B 7Y, WA, AdEA A TR~ FE-RAAAE0: 9 1.5
R RAE BN R A T, 5] 6-0-FYHh-8a-RL-8a—F4F

A, CBATH AT H:
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Rf 0.152, ZBRLE-(ETK)~-Z2CE, 100: 100: 20

IR (KBr) em™; 3442, 2974, 2938, 2833, 1736, 1648, 1535, 1459, 1379, 1284, 1169,
1110, 1055, 1013, 960, 902.

'H NMR (300 MHz, CDCl,) &: 5.78 (8a-CONH), 5.02 (H-1"), 4.96 (H-13), 4.41 (H-
1), 4.19 (H-8), 4.02 (H-5"), 3.96 (H-3), 3.69 (H-5), 3.51 (H-11), 3.47 (H-5"), 3.32 (3"-
OCHj3), 3.18 (H-2", 3.16 (6-OCHs), 3.02 (H-4"), 2.68 (H-2), 2.44 (H-3"), 2.35 (H-
2"a), 2.29 /3“N(CHs)y/, 2.22 (H-10), 1.92 (H-4), 1.91 (H-14a), 1.68 (H-7a), 1.64 (H-
4'a), 1.56 (H-2"b), 1.53 (H-7b), 1.47 (H-14b), 1.39 (6-CH;), 1.29 (5"-CHs), 1.24 (3"
CHs), 1.23 (5'-CHs), 1.20 (2-CH3), 1.18 (10-CH;), 1.13 (12-CH3), 1.13 (8-CHj), 1.07
(4-CH,), 0.88 (15-CH;).

BC NMR (75 MHz, CDCly) 8: 177.0 (C-1), 174.3 (C-9), 102.9 (C-1"), 95.1 (C-1"),
80.1 (C-5), 78.6 (C-6), 77.9 (C-4"), 77.2 (C-3), 76.7 (C-13), 74.0 (C-12), 72.6 (C-3"),
70.4 (C-2"), 70.1 (C-11), 68.7 (C-5"), 65.4 (C-3"), 65.2 (C-5"), 51.5 (6-OCHj3), 49.1
(3"-OCH;), 45.4 (C-2), 42.6 (C-7), 42.1 (C-4), 41.8 (C-10), 40.6 (C-8), 40.0/3-
N(CH;),/, 34.5 (C-2"), 28.3 (C-4"), 23.5 (6-CHj), 21.3 (C-14), 21.2 (12-CH,), 21.1
(5-CH;), 21.1 (3"-CH3), 17.9 (5"-CH;), 15.8 (8-CHj;), 14.8 (2-CH3), 10.8 (15-CHa),
9.2 (10-CH3), 9.1 (4-CHa).

5048 4
-BLi B E I -3-8-6-0-FE-9a-E L 9a-FHEF A

kg et 2694 (1. 5g, 0. 002 R ))E T 0. 25N 3 #( 40ml)
HEEERTHZETAEREZ 4 1. §EAERSY T A 4T
ko (30wl) (pH 1.8) FFMKAARKEZREESHG pH ALE 9.0, 95
FAGFER R (301) K EFRBA. K& FaHMFERY M
10% 8RB AAKRBEBRPAKRBFLREAL, B8 1.3gA Y, &
e, BN —FFR-PEREAME9: 9: 1.5 24P EEK
AW R GG . A 0.9g 9 Z 4 F 5 % ik 0. 65g 9 &% A
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3-MAIL T BR-3-8-6-0-FPH-9a- 8L 9a-F4a%5F A, CHLAT
5 ;AL 3K

Rf 0.152, ZELE-(ETR)-—TE, 100: 100: 20
IR (KBr) cm™: 3438, 2973, 2939, 2879, 2788, 1702, 1658, 1535, 1458, 1373, 1329,
1270, 1173, 1112, 1050, 985, 958, 937.

'H NMR (300 MHz, CDCl3) 8: 7.16 (9a-CONH), 4.63 (H-13), 3.81 (H-5), 4.45 (H-
1, 4.13 (H-10), 3.78 (H-3), 3.55 (H-5), 3.30 (6-OCHj), 3.25 (H-2"), 3.16 (H-11),
2.66 (H-2), 2.51 (H-3'), 2.39 (H-8), 2.26/3'-N(CH)y/, 2.05 (H-4), 1.92 (H-14a), 1.84
(H-7a), 1.68 (H-4'a), 1.57 (H-14b), 1.43 (H-7b), 1.38 (6-CHs), 1.33 (2-CHj), 1.26 (5-
CHj), 1.26 (H-4'b), 1.20 (10-CHj), 1.12 (12-CHs), 1.11 (8-CHs), 1.01 (4-CH3), 0.91
(15-CH)

BC NMR (75 MHz, CDCL3) &: 179.3 (C-1), 176.9 (C-9), 106.4 (C-17), 88.1 (C-5),
79.1 (C-6), 78.7 (C-13), 78.0 (C-3), 73.8 (C-12), 73.9 (C-11), 70.2 (C-2"), 69.7 (C-5",
65.4 (C-3"), 49.9 (6-OCHj), 45.6 (C-10), 43.9 (C-2), 40.8 (C-7), 39.9/3'-N(CH;)», 35.6
(C-4), 32.8 (C-8), 27.8 (C-4"), 20.9 (5'-CHs), 20.5 (C-14), 18.3 (6-CHj), 17.4 (8-CHs),
15.8 (12-CHs), 15.9 (2-CHa), 14.8 (10-CHj), 10.7 (15-CH3), 7.5 (4-CHj).

L 5
3-MLA B EAEA-3-8-6-0-FH-8a-RE-8a-F&FE£ A

R asks 4 PR T E, KREHRM 3 MK (1.5 0.002
BR) G 1.2 95 H, b, B3EN K TR-FEKE
FA0490: 9 1.5 2SN ABREENRERETY, FHEFZHAAG
HEEZEIE-3-F6-0-FHE-8a-8L8a-FaFEH A, CRAAT

16




5 B A F A

Rf 0.195, RA7-VPE-Sf|4E, 6: 10 0.1

IR (KBr) cm’™': 3438, 2974, 2939, 2788, 1733, 1648, 1535, 1458, 1378, 1263, 1165,
1113, 1075, 1050, 985, 958, 937.

' NMR (300 MHz, CDCl,) &: 5.58 (9a-CONH), 5.09 (H-13), 4.38 (H-1), 3.76 (H-
5), 3.92 (H-8), 3.80 (H-3), 2.64 (H-2), 3.54 (H-5), 3.47 (H-11), 3.25 (H-2), 2.11 (H-
4), 3.12 (6-OCH,), 2.48 (H-3"), 2.38 (H-10), 2.25/3N(CHa)y/, 1.94 (H-14a), 2.11 (H-
7a), 1.66 (H-4'a), 1.51 (H-7b), 1.50 (H-14b), 1.31 (2-CHs), 1.39 (6-CHy), 1.12 (4-
CHy), 1.26 (5-CH3), 1.26 (H-4'b), 1.20 (10-CHs), 1.25 (8-CH,), 1.13 (12-CHj3), 0.88
(15-CH;).

C NMR (75 MHz, CDCl;) & 176.0 (C-1), 174.4 (C-9), 106.1 (C-1)), 89.6 (C-5),
77.3 (C~6), 75.8 (C-13), 78.3 (C-3), 74.3 (C-12), 70.3 (C-11), 69.9 (C-29), 69.4 (C-5"),
64.9 (C-3), 49.7 (6-OCHj), 42.1 (C-10), 43.8 (C-2), 41.7 (C-7), 39.9/3-N(CH,)y/,
35.2 (C-4), 42.4 (C-8), 27.4 (C-4), 22.3 (5-CHj), 20.9 (C-14), 20.4 (6-CHs), 20.5 (8-
CH3), 15.7 (12-CHs), 15.2 (2-CHj), 9.5 (10-CHj), 10.1 (15-CHj), 7.50 (4-CHj).

34 6
SMABAIEIR-3-RA6-0-FH-9a-F % 9a-FLEH A 2-0-8
A

B R B EAEA] 46 S-EE B EAER -3 R-6-0-F £ -9a- £ 79a-
MG E A (0.750g, 0.0012 BER) &9 =& F5 (25al) BR ¥ mA
HE A4 (0.440g, 0.0052 BER) F= LB & (0.128ul, 0.0013 BER)
FEZBTHER 3 I H. EEEREY T A8 & G445 %
(30ml), A &FBEEFAKTR (2 x20nl) HALRAEKkES. ¥
EHNAMRBRYIREN B ER GRERFP KRR FEL, 25

(7



0. 750g ¥ i T4, CREATH 2T H:

Rf 0.403, &4H-FE-RAHMAE, 6: 1@ 0.1

IR (KBr) cm™: 3455, 2974, 2940, 2880, 2787, 1748, 1702, 1658, 1540, 1459, 1376,
1239, 1173, 1112, 1061, 986 958, 937, 904.

I
-HEBEBER-3-860-FTH 8K L8a-FHLEE A 2-0-T&
A

Frk B 5] 58 3-B A A HEL-3-A-6-0-FH-9a-R % 9a-
HeEE A (1. 5g, 0.0024 BR) A Fr (40ml) i%i-;&rl?;}a)\zﬁ
B G445 (0.88g, 0.01 BER) #Z BB (0.250ml, 0.0025 BE#K)
RIEEB LM 6 FHEGTERFT 1. 4g G >H, € #ﬁfﬁ'}ﬁ
1b 75 &

Rf 0.423, &45-PE-RA8MA%E, 61 1@ 0.1
IR (KBr) cm™: 3394, 2972, 2939, 2784, 1736, 1649, 1542, 1459, 1376, 1262, 1165,
1085, 1059, 986, 958, 904.

i34 8
3-PLAEETHEL-3-AR-6-0-FH-9a- 8L 9a-FLEEA
Bk B LB 669 3-BLE 2 ERA-3-8-6-0-F K -9a- K —9a-
EeEE A 2-0-TRRE (0.760g, 0.0012 BER) =4 Vi ( 15nl)
BRPmAY 2R (L27T0]) o N, NP RAREA-LA-BAL %
B (1.335g, 0.007 BER). BRERFRESMAHE ISCHRHRELERH
HHPEF LR EOESFTAIOIARFTEY A Z R LB D
(1 37g, 0.007 BER) RTF_LFH (5ul) ARG ER. BiEA
BERASHHEERTFAHHER, KX -FTHF 3 IRHFBE A
ko, Fe NaCl 353 (20ml) =8 F 5 (20m1) X JF b R 5. £ A 2N NaOH



Biz AR RASWHAEpHO. 5 &, HEA CHCLFR, {AMFERY
4R kR A NaCl. NalCO, & & Ak #ik LA G M K.COs T 82, A b5
EBETAREZSWEE, /£ 0.800g 1k Z 4. AEETHR
o4 PR Z G KREABHRITTES M (300l FE). ERETAEX
W A SF A 4 A S AP - T B R A RALA 90: 90 0.5 A R AR
JE AR A B R S AL A A (0.620g). @i AKBA RE {Ah
0.235 S50 E R L FEFEEYRGHEATH, TRATHEL
(E &

Rf 0.235, —fPHE-FE-RKARAMNE, 900 90 0.5

IR (KBr) cmt: 3438, 2975, 2939, 2878, 2787, 1744, 1655, 1530, 1458, 1380, 1340,
1304, 1169, 1111, 1075, 1051, 986, 959, 940.

'H NMR (300 MHz, CDCl;) &: 6,63 (9a-CONH), 4.64 (H-13), 4.49 (H-5), 4.41 (H-
19, 4.20 (H-10), 3.90 (H-2), 3.64 (H-5", 3.34 (H-11), 3.20 (H-2'), 3.07 (6-OCHj),
3.02 (H-4), 2.51 (H-3"), 2.30 (H-8), 2.27/3-N(CH,)/, 1.94 (H-14a), 1.94 (H-7a), 1.69
(H-4'a), 1.63 (H-14b), 1.42 (H-7b), 1.40 (2-CH3), 1.30 (5-CHj), 1.29 (4-CHs), 1.26
(6-CHs), 1.25 (H-4'b), 1.22 (12-CHj), 1,19 (10-CHj3), 1.10 (8-CHs), 0.91 (15-CH,).
BC NMR (75 MHz, CDCl3) & 206.8 (C-3), 177.3 (C-1), 173.8 (C-9), 102.6 (C-1",
79.3 (C-13), 78.4 (C-6), 74.4 (C-5), 73.9 (C-12), 73.1 (C-11), 70.0 (C-2"), 69.1 (C-5,
65.5 (C-3"), 50.1 (6-OCHj), 49.0 (C-2), 46.2 (C-4), 45.3 (C-10), 40.3 (C-7), 40.0/3"-
N(CHs),/, 34.6 (C-8), 28.3 (C-4", 21.0 (6-CHs), 20.7 (C-14), 19.6 (5-CH;), 18.6 (8-
CH3;), 15.9 (12-CH3), 14.1 (2-CH3), 13.9 (10-CH,), 13.9 (4-CH3), 10.7 (15-CHa,).

L3P 9
S-HEEZHEE-3-FER-6-0-FH-8a-K{LBa-FUE4 A

Bk B St T 3-BLL E A -3-R-6-0-F £ -8a- R F—8a-
B EE A O-0-LEE (1.4g, 0.0022 BR) =& Fi (30ml)
ik PMA_TER (2.501) & NN-ZFRIARA-THA-BALE
B (2.7g, 0.014 BER). BiEAERASHANE ISCHLASEREE
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B HFizmENESTE 30 084ABFET MAZ R TS
(2.7g, 0.014 BR) B T—HF%K (10nl) AHHGER. BRT
) 8 PR EER 1 1g AR E T, CEA T2 F

IR (KBr) cm’': 3435, 2975, 2939, 2879, 2788, 1746, 1648, 1542, 1458, 1379, 1339,
1302, 1166, 1111, 1076, 1052, 989, 960, 918.

'H NMR (300 MHz, CDCly) §: 5.89 (9a-CONH), 5.08 (H-13), 4.42 (H-1"), 4.27 (H-
5), 4.03 (H-8), 3.78 (H-2), 3.60 (H-5), 3.58 (H-11), 3.18 (H-2), 3.05 (H-4), 2.91 (6-
OCH3), 2.49 (H-3), 2.39 (H-10), 2.27/3-N(CH3),/, 1.96 (H-14a), 1.68 (H-7a), 1.68
(H-4'a), 1.50 (H-14b), 1.41 (2-CHj3), 1.32 (6-CHy), 1.30 (4-CH3), 1.25 (5'-CHj), 1.23
(H-4'), 1.20 (10-CH3), 1.19 (8-CHj), 1.17 (12-CHj), 0.88 (15-CHs).

YC NMR (75 MHz, CDCly) 3: 206.2 (C-3), 170.0 (C-9), 174.6 (C-1), 103.1 (C-1),
78.2 (C-6), 77.9 (C-5), 77.5 (C-13), 74.1(C-12), 70.6 (C-11), 70.0 (C-2'), 69.1 (C-5),
65.5 (C-3"), 50.5 (6-OCHj), 50.4 (C-2), 47.6 (C-4), 42.2 (C-10), 42.1 (C-7), 41.6 (C-
8), 39.9/3-N(CHy)y/, 28.0 (C-4'), 22.8 (8-CHa), 21.2 (C-14), 20.8 (5~CHj), 20.1 (6-
CHj), 16.1 (12-CHj), 15.4 (2-CHs), 14.4 (4-CHs), 10.5 (15-CHj), 10.1 (10-CH).
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