
EP 0 421 081 B1 Description The present invention relates to a process for
the manufacture of 23-(C1 -C6alkyloxime)-LL-F28249 compounds. The
designation of LL-F28249 is used to describe a series of compounds produced
by the 5  fermentation broth of Streptomyces cyaneogriseus subspecies
noncyanogenus, deposited in the NRRL collection under deposit accession
number 15773. It is an object of this invention to provide a process for
the manufacture of 23-(C1 -C6alkyloxime)-LL- F28249 compounds and more
specifically 23-(methyloxime)-LL-F28249[err](moxidectin), a potent
endectocidal agent. 10     The present invention relates to a process for
the preparation of 23-[err]alkyloxime)-LL-F28249 compounds which comprises
protecting the 5-hydroxy group of LL-F28249 compounds with p-nitrobenzoyl
chloride to give the corresponding 5-O(p-nitrobenzoyl)-LL-F28249 compound;
oxidizing said compound to give a 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249
derivative in a crystalline state; reacting said derivative with a [err]
alkoxylamine or salt thereof to give the
23-(C1-C6alkyloxime)-5-O(p-nitrobenzoyl)-LL-F28249 inter- 15   mediate in a
crystalline state; and deprotecting said intermediate in the presence of
base to give the desired 23-(C1-C6 alkyloxime)-LL-F28249 compound.
Optionally, the crystalline 5-O(p-nitrobenzoyl-23-oxo- LL-F28249
derivatives are deprotected in the presence of base to give the
corresponding 23-oxo-LL-F28249 compounds and said compounds are reacted
with a C1-C6 alkoxylamine, or salt thereof, to give the desired 23-(C1
-C6alkyloxime)-LL-F28249 compound. 20     The
23-(C1-C6alkyloxime)-LL-F28249  compounds and their use as anthelmintic,
insecticidal, nematicidal, ectoparasiticidal and acaricidal agents are
described in U. S. Patent No. 4,916,154. The antibiotic compounds
designated LL-F28249 are described in co-pending U. S. patent application
Serial No. 732,252, filed on May 10, 1985. The invention herein described
relates to a process for the manufacture of 23-(C1-C6 alkyloxime) 25
derivatives of LL-F28249 compounds. The LL-F28249 compounds are represented
by the following structural formula OH [err] 2 



EP 0 421 081 B1 There is provided a process for the manufacture of 23-[err]
alkyloxime)-LL-F28249 compounds wherein R2 is hydrogen which comprises
protecting the 5-hydroxy group of said LL-F28249 compounds with
p-nitrobenzoyl chloride to yield the corresponding
5-O(-nitrobenzoyl)-LL-F28249 compound; oxidizing said compound to yield the
5-O(p-nitrobenzoyl)-33-oxo-LL-F28249 derivative in a crystalline state;
reacting 5  said derivative with a C1-C6alkoxyamine or salt thereof to
yield the 23-(C1-C6alkyloxime)-5-O(p-nitroben- zoyl)-LL-F28249 intermediate
in a crystalline state; and deprotecting said intermediate in the presence
of base to yield the desired 23-(C1-C6alkyloxime)-LL-F28249 compound. There
is further provided a process for the manufacture of
23-(C1-C6alkyloxime)-LL-F28249 compounds wherein the crystalline
5-O(p-nitroben- zoyl)-23-oxo-LL-F28249 derivatives are deprotected in the
presence of base to yield the corresponding 23- 10   oxo-LL-F28249
compounds and said compounds are reacted with a C1-C6alkoxylamine or salt
thereof to yield the desired 23-(C1 -C6 alkyloxime)-LL-F28249 compound.
Using LL-F28249[err] as starting material and methoxylamine hydrochloride
as the C1-C6 alkoxylamine reagent, the processes of the invention can be
illustrated as shown in flow diagram I wherein PNB designates the
functionality p-nitrobenzoyl. 15 20 25 30 35 40 45 50 55 3  



EP 0 421 081 B1 FLOW DIAGRAM  I [err] 20 45
[err] [err] Protection of the 5-hydroxy group of LL-F28249a is achieved by
the reaction of LL-F28249ax with p- 55 nitrobenzoyl chloride in the
presence of an organic solvent such as toluene, methylene chloride, ethyl
acetate, acetonitrile and the like, preferably toluene, and an organic base
such as pyridine, triethylamine, N- methylpyrrolidone, and the like,
preferably triethylamine. 4    EP 0 421 081 B1 Surprisingly, it has been
found that oxidation of 5-O(p-nitrobenzoyl)-LL-F28249 compounds gives a
crystalline product, the corresponding
5-Oo(p-nitrobenzoyl)-23-oxo-LL-F28249 compound. A crystalline inter-
mediate allows a simplified, efficient purification of said intermediate
via recrystallization from a suitable organic solvent and eliminates
complex, time consuming purification by procedures such as column 5
chromatography. Oxidation of the 5-O(p-nitrobenzoyl)-LL-F28249 compound is
successfully achieved using an oxidizing system selected from the group
consisting of pyridinium dichromate and acetic anhydride; pyridinium
dichromate and dimethylformamide; aluminum t-butoxide and o-benzoquinone;
phosphorous pentoxide and dimethyl sulfoxide; dicyclohexylcarbodiimide and
dimethyl sulfoxide; manganese dioxide; and acetic anhydride and dimethyl
sulfoxide. 10    A preferred oxidizing system for the oxidation of
5-O(p-nitrobenzoyl)-LL-F28249 compounds is man- ganese dioxide in the
presence of a solvent such as methylene chloride, acetonitrile, ethyl
acetate or the like, preferably ethyl acetate. 



A more preferred oxidizing system for the oxidation of
5-O(p-nitrobenzoyl)-LL-F28249 compounds is acetic anhydride and dimethyl
sulfoxide in the presence of pyridine and an acid such as acetic acid, 15
trifluoroacetic acid, dichloroacetic acid, monochloroacetic acid and the
like, preferably monochloroacetic acid. Surprisingly, it has been found
that the use of acetic anhydride and dimethyl sulfoxide in the presence of
pyridine and an acid greatly enhances the yield of the
5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 derivatives over the use of acetic
anhydride and dimethyl sulfoxide alone. For example, the acetic anhydride
and dimethyl sulfoxide oxidation is carried out in the presence of pyridine
and monochloroacetic acid, the yield 20  of
5-O(p-nitrobenzoyl)-23-oxo-LL-F28249a is 76%; whereas when the same
oxidation is carried out without the presence of pyridine and
monochloroacetic acid, the yield is 2-4%. Optionally, the crystalline
5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 derivative is purified by
recrystallization from a suitable solvent (preferably n-propanol) prior to
deprotection (removal of the p-nitrobenzoyl group) or reaction with C1-C6
alkoxylamine hydrochloride. 25     Preferably, a solution of the crude
reaction product, 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 compound, in an
organic solvent, such as toluene, is reacted with an aqueous solution of
C1-C6 alkoxylamine hydrochloride and sodium acetate and stirred until oxime
formation is complete. The thus-formed 23-(C1 - C6
alkyloxime)-5-O(p-nitrobenzoyl)-LL-F28249 intermediate is isolated and then
purified by recrystallization from a suitable solvent, preferably
n-butanol. 30     The recrystallized 23-(C1-C6
alkyloxime-5-O(p-nitrobenzoyl)-LL-F28249 compound is deprotected by
reaction with sodium hydroxide at [err] to give the desired 23-(C1
-C6alkyloxime)-LL-F28249 product. The deprotection is acheived by reacting
a solution of a 23-(C1-C6alkyloxime)-5-O(p-nitrobenzoyl)-LL- F28249
compound in an organic solvent such as toluene, dioxane, n-butanol or the
like, preferably dioxane, with an aqueous solution of sodium hydroxide at
[err] and isolating the product 23-(C1 -C6 alkyloxime)- 35 LL-F28249
compound from the organic phase using standard procedures such as
concentration and filtration or removal of the solvent. In order to
facilitate a further understanding of the invention, the following examples
are presented primarily for the purpose of illustrating more specific
details thereof. The invention is not to be limited thereby except as
defined in the claims. 40     Unless otherwise noted, all parts are by
weight, all high pressure liquid chromatographic analyses are designated as
HPLC analyses, and all proton nuclear magnetic spectroscopic analyses are
designated as 



[err] analyses. EXAMPLE 1 45 Preparation of 5-0 (p-nitrobenzoyl)-LL-F28249a
50     A stirred solution of LL-F28249a (6.36 g, 10.4 mmole) in methylene
chloride is treated with pyridine (1.98 g, 25.0 mmole) and p-nitrobenzoyl
chloride (2.45 g, 13.2 mmole) at [err] C. After 4 hours at [err] [err] the
reaction mixture is treated with saturated sodium bicarbonate and methylene
chloride and stirred until solution is complete. The phases are separated,
the organic phase in washed sequentially with saturated sodium bicarbonate,
5% hydrochloric acid, and saturated sodium chloride and concentrated in 55
vacuo to give the title compound as a solid foam, 7.9 g (quantitative
yield) identified by liquid chromatog- raphy, [err] and mass spectral
analyses. 5    EP 0 421 081 B1 EXAMPLE 2 Preparation of 5-O
(p-nitrobenzoyl)-LL-F28249a 5 A stirred solution of LL-F28249a (6.13 g,
10.0 mmoles) in toluene is treated with triethylamine (2.53 g, 25 mmole),
cooled to 15 C, treated portionwise with p-nitrobenzoyl chloride (2.60 g,
14 mmole) at a temperature range of [err] and stirred for 6 hours at [err]
The reaction mixture is treated with 10   water, stirred for 10 minutes and
filtered. The filtrate is separated, the organic phase is washed
sequentially with saturated sodium bicarbonate, 3N hydrochloric acid and
water, and concentrated in vacuo to give the title product as a solid foam,
7.55 g. EXAMPLE 3 Preparation  of 5-o
(p-nitrobenzoyl)-23-oxo-LL-F28249[err] using  pyridinium  dichromate  and
dimethylformide 20 



A stirred solution of 5-0(p-nitrobenzoyl)-LL-F28249a (3.12 g, 4.10 mmole)
in dimethylformamide is treated with pyridinium dichromate (18.8 g, 50
mmole) in a single portion, stirred a[err] for 6 hours and poured into
water. The reaction mixture is stirred for 15 minutes and filtered. The
filter cake is washed 25  with water, air-dried and taken up in ethyl
acetate. The resulting mixture is heated at reflux temperature for 15
minutes, treated with diatomaceous earth and filtered. The filtrate is
concentrated in vacuo to give a red- brown solid which is recrystallized
from n-propanol to give the title product as white crystals, 3.33 g (52%
overall yield from LL-F28249a) mp 217-221 *C identified by 1HNMR and mass
spectral analyses. 30  EXAMPLE 4 [err] A solution of
5-O(-nitrobenzoyl)-LL-F28249a (0.38 g, 0.5 mmol) in methylene chloride is
added to a freshly prepared mixture of pyridinium dichromate (0.19 g, 0.5
mmol) and acetic anhydride (0.3g, 3.0 mmol) 40  with vigorous stirring. The
reaction mixture is stirred at room temperature for 15 minutes, heated at
reflux temperature for 6-8 hours, cooled to room temperature, and treated
with water. After vigorous stirring, the phases are separated and the
organic phase is washed with saturated sodium bicarbonate solution and
concentrated in vacuo to give a residue. The residue is taken up in ethyl
acetate and chromatographed using silica gel and ethyl acetate as eluent to
give a pale yellow/grey solid. This solid is stirred with ethyl 45
acetate; hexanes (55:45 v/) filtered, and the filtrate is concentrated in
vacuo to give the title compound as a pale yellow solid, 0.26 g, identified
by 1HNMR and HPLC analyses. EXAMPLE 5 50      Preparation  of 5-o
(p-nitrobenzoyl)-23-oxo-LL-F28249a 55     A stirred mixture of
5-O(p-nitrobenzoyl)-LL-F28249a (0.38 g, 0.50 mmole), aluminum t-butoxide
(0.184 g, 0.75 mmole) and o-benzoquinone (0.216 g, 2.0 mmole) in toluene is
heated at reflux temperature for 2 hours, cooled to room temperature,
treated with toluene and dilute sulfuric acid (16%), stirred for 5 minutes
and filtered. The filtrate is separated and the organic phase is washed
with water and concentrated in vacuo 6    EP 0 421 081 B1 



to give a glassy solid residue. The residue is taken up in ethyl acetate
and filtered through neutral alumina. The filtrate is concentrated in vacuo
to give the title product as a white solid, 0.324 g, (71 % yield by HPLC
analyses). 5 EXAMPLE 6 [err] A solution of 5-O(p-nitrobenzoyl)-LL-F28249a
(0.38 g, 0.50 mmoles) and dimethyl sulfoxide (0.75 g, 9.6 mmoles) in
methylene chloride is treated with powdered phosphorous pentoxide (0.107 g,
0.75 mmole) in 15  one portion, stirred at [err] C for 19 hours, treated
dropwise with triethylamine (0.30 g, 3.0 mmole), stirred for 30 minutes,
treated further with methylene chloride and water and stirred for 5
minutes. The phases are separated and the organic phase is washed with
dilute hydrochloric acid (7%) and concentrated in vacuo to give the title
product as a white solid, 0.28 g (47% purity by HPLC analysis). 20 EXAMPLE
7 [err] via manganese dioxide using methylene chloride as 25       solvent
A solution of 5-O(p-nitrobenzoyl)-LL-F28249a (0.19 g, 0.25 mmole) in
methylene chloride is treated with 30  manganese dioxide (8.0 g, 92
mmoles), stirred at [err] for 2 hours, treated further with methylene
chloride, stirred for 5 minutes and filtered. The filtrate is concentrated
in vacuo to give the title compound as a white solid, 0.08 g, 51 % purity
by HPLC analysis. EXAMPLE 8 35 [err] via manganese dioxide using
acetonitrile as solvent 40 A solution of 5-O(p-nitrobenzoyl)-LL-F28249a
(0.19 g, 0.25 mmole) in acetonitrile is treated with manganese dioxide (8.0
g, 92 mmoles), stirred for 3 hours at room temperature, treated further
with acetonitrile, stirred for 5 minutes and filtered. The filter cake is
slurried in methylene chloride and filtered. 45   The acetonitrile and
methylene chloride filtrates were combined, washed with water and
concentrated in vacuo to give the title compound as a white solid, 0.14 g,
69% purity by HPLC analysis. 



EXAMPLE 9 50    Preparation of 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249a via
manganese diozide and using ethyl acetate as solvent 55 A solution of
5-O(p-nitrobenzoyl)-LL-F28249a (1.0 g, 1.3 mmole) in ethyl acetate is
treated with manganese dioxide (20.0 g, 230 mmole), stirred at [err] for 3
hours and filtered. The filter cake is 7    EP 0 421 081 B1 washed with
ethyl acetate. The filtrates are combined, treated with manganese dioxide
(8.0 g, 92 mmole), stirred at [err] for 2 hours and filtered. The filter
cake is washed with ethyl acetate; the filtrates are combined and
concentrated in vacuo to give the title product as a white solid, 0.8 g,
(70% purity by HPLC analysis). The solid is recrystallized from n-propanol
to give white crystals, mp 218-222 [err] 5 EXAMPLE 10 Preparation of 5-
O(p-nitrobenzoyl)-23-oxo-LL-F28249a 10    via dicyclohexylcarbodiimide and
dimethyl sulfoxide A solution of 5-O(p-nitrobenzoyl)-LL-F28249a (0.38 g,
0.50 mmole) in benzene is treated sequentially 15  with dimethyl sulfoxide
(0.78 g, 10 mmole), pyridine (0.04 g, 0.5 mmole) trifluoroacetic acid (0.03
g, 0.25 mmole) and dicyclohexylcarbodiimide (0.31 g, 1.5 mmole), stirred at
[err] for 21 hours, treated further with benzene and filtered. The filter
cake is washed with benzene. The combined filtrates are washed with water
and concentrated in vacuo to give the title compound as a light
orange-brown solid, 0.34 g, 75% yield by HPLC analysis. 20 EXAMPLE 11 [err]



30     A mixture of 5-0(-nitrobenzoyl)-LL-F28249a (0.38 g, 0.5 mmole),
dimethyl sulfoxide (0.78 g, 10 mmole) and pyridinium trifluoroacetate (0.97
g, 0.5 mmole) in ethyl acetate is treated dropwise with acetic anhydride
(0.26 g, 2.5 mmole), stirred for 24 hours at [err] and treated with ethyl
acetate and water. The phases are separated; the organic phase is washed
with water and concentrated in vacuo to give a viscous oil residue. The
residue is taken up in methylene chloride and concentrated in vacuo to give
the title product 35  as a yellow solid, 0.36 g, identified by HPLC
analysis. EXAMPLE 12 Preparation of 5-0 (p-nitrobenzoyl)-23-oxo-LL-F28249a
40 via acetic anhydride and dimethyl sulfoxide in the presence of  pyridine
and dichloroacetic acid 45 A mixture of 5-O(p-nitrobenzoyl)-LL-F28249a
(7.26 g, 10 mole) and pyridine (31.6 g, 400 mmole) is treated with dimethyl
sulfoxide (15.6 g, 200 mmole) and dichloroacetic acid (1.29 g, 10 mmole),
cooled to 2 -3 C, treated dropwise with acetic anhydride (5.1 g, 50 mmole)
at [err] and treated with methylene chloride and water. The reaction
mixture is stirred at ambient temperatures for 15-30 minutes and the 50
phases are separated. The organic phase is washed with cold dilute
hydrochloric acid (5%), and 5% sodium chloride solution and concentrated in
vacuo to give the title product as a yellow solid foam, 7.47 g, 73% purity
by HPLC analysis. Using essentially the same procedure, but varying the
acid reagent used, the following yields are obtained and reported in Table
I. 55 8    [ EP 0 421 081 B[  



EP 0 421 081 B1 56                                                [err] 10
EP 0 421 081 B1 EXAMPLE 13 Preparation of
5-0(p-nitrobenzoyl)-23-oxo-LL-F28249a 5       via acetic anhydride and
dimethyl sulfoxide in the presense of pyridine and monochloracetic acid 10
A mixture of 5-O(p-nitrobenzoyl)-LL-F28249a (1.52 g, 2.0 mmole) and
pyridine (3.16 g, 40 mmole) in toluene is treated with dimethyl sulfoxide
(3.12 g, 40 mmole) and monochloroacetic acid (0.19 g, 2.0 mmole), cooled to
[err] treated dropwise with acetic anhydride (0.82 g, 8.0 mmole) at [err\
stirred at 2-3 [err] for 7 hours and treated further with toluene and
water. After stirring the reaction mixture at [err] for 10 minutes, the
phases are separated. The organic phase is washed sequentially with cold
2.4N 15  hydrochloric acid and water at 15-20 [err] and concentrated in
vacuo to give the title product as a yellow solid foam, 1.4 g, 71% purity
by HPLC analysis. EXAMPLE 14 20   Evaluation of the oxidation of 5-O
(p-nitrobenzoyl)-LL- F28249a to form 5-0(p-nitrobenzoyl) -23-oxo-LL-F28249a
using a variety of oxidizing reagents 25 A variety of oxidizing systems are
evaluated for the conversion of 5-0(p-nitrobenzoyl)-LL-F28249a to 5-
O(p-nitrobenzoyl)-23-oxo-LL-28249a. The reagents, reaction conditions and
percent 5-O(-nitrobenzoyl)-23- oxo-LL-28249a obtained as determined by HPLC
analysis are reported in Table II. 30 



35 40 45 50 55    EP 0 421 081 B1 [err] [err] 12    EP 0 421 081 B1 [err]
55 13    EP 0 421 081 B1    EP 0 421 081 B1 EXAMPLE 15 Preparation of 5-0
(p-nitrobenzoyl) -23-methyloxime)-LL- 



F28249 A solution of 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249a (10.67 g, 14.0
mmole) in n-butanol is treated with a solution of methoxylamine
hydrochloride (2.34 g, 28.1 mmole) and anhydrous sodium acetate (2.30 g, 10
28.1 mmole) in water at [err] stirred for 2 hours at [err] and filtered.
The filter cake is air-dried and recrystallized from n-butanol (filtered
hot) to give the title compound as a colorless solid, 3.6 g, 91% purity by
HPLC analysis. EXAMPLE 16 20 A solution of
5-O(-nitrobenzoyl)-23-oxo-LL-[err](1.5 g, 2.0 mmole) in toluene is treated
with a solution of methoxylamine hydrochloride (0.25 g, 3.0 mmol) and
anhydrous sodium acetate (0.25 g, 3.0 mmol) in water and stirred at [err]
for 10 hours. The toluene phase is separated, washed with water and
concentrated in vacuo to give a solid residue. The solid is recrystallized
from n-butanol to give the title 25   product, 0.65 g, identified by HPLC
analysis. EXAMPLE 17 Preparation of 23-(methyloxime)-LL-F28249a 30 A
solution of 5-O(-nitrobenzoyl)23-(methyloxime)-LL-F28249a (1.58 g, 2.0
mmole) in dioxane is treated dropwise with 4% sodium hydroxide (3.0 g, 3.0
mmole NaOH) at [err] stirred for 3 hours at [err] [err] treated with
toluene and water, and stirred for 5 minutes at ambient temperatures. The
phases are separated and the organic phase is washed with 10% sodium
chloride and concentrated in vacuo to give 35 the title compound as a white
solid foam, 1.15 g, 89% purity by HPLC analysis. EXAMPLE 18 Preparation of
23-oxo-LL-F28249a 40 A mixture of 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249a
(1.52 g, 2.0 mmole) and 4% sodium hydroxide (3.3 g, 3.3 mmole NaOH) in
dioxane is stirred at [err] for 2 hours, treated with toluene and water and
shaken. The phases are separated and the organic phase is washed with water
and concentrated in vacuo to give the title compound as a solid foam, 0.90
g identified by 1HNMR. 45 



EXAMPLE 19 Preparation of 23-(methyloxime)-LL-F28249a 50     A mixture of
23-oxo-LL-F28249a (0.90 g, 1.5 mmole), methoxylamine hydrochloride (0.42 g,
5.0 mmole), anhydrous sodium acetate (0.41 g, 5.0 mmole), acetic acid and
dioxane is stirred at [err]for 22 hours, treated with toluene and water and
stirred for 5 minutes. The phases are separated, and the organic phase is
washed with water and concentrated in vacuo to give the title compound as a
solid foam, 0.84 g, 71 % purity by HPLC analysis. 55 15    EP 0 421 081 B1
Claims 1. A process for the preparation of a 23-[err] alkyloxime)-LL-F28249
compound characterized by protecting the 5-hydroxy group of a LL-F28249
compound with p-nitrobenzoyl chloride to yield a 5-0(p- 5
nitrobenzoyl)-LL-F28249 compound; oxidizing said compound to yield a
5-O(p-nitrobenzoyl)-23-oxo-LL- F28249 derivative in a crystalline state;
reacting said derivative with a [err] alkoxylamine or salt thereof to yield
a 23-(C1-C6alkyloxime)-5-O(p-nitrobenzoyl)-LL-F28249 intermediate; and
deprotecting said intermediate in the presence of base to yield the product
23-(C1 -C6 alkyloxime)-LL-F28249 compound. 10  2. A process for the
preparation of a 23-(C1-Csalkyloxime)-LL-F28249 compound characterized by
protecting the 5-hydroxy group of a LL-F28249 compound with p-nitrobenzoyl
chloride to yield a 5-O (p- nitrobenzoyl)-LL-F28249 compound; oxidizing
said compound to yield a 5-O(p-nitrobenzoyl-23-oxo-LL- F28249 derivative in
a crystalline state; deprotecting said derivative in the presence of base
to yield a 23-oxo-LL-F28249 compound; and reacting said compound with a
C1-C6alkoxylamine or salt thereof to 15     yield the product 23-(C1 -C6
alkyloxime)-LL-F28249 compound. 3. The process according to claim 1 wherein
the oxidation is carried out using an oxidizing system selected from the
group consisting of acetic anhydride and dimethyl sulfoxide; manganese
dioxide; pyridinium dichromate and acetic anhydride; aluminum t-butoxide
and o-benzoquinone; phosphorous 



20     pentoxide and dimethyl sulfoxide; and dicyclohexylcarbodiimide and
dimethyl sulfoxide. 4.  The process according to claim 2, wherein the
oxidation is carried out using an oxidizing system selected from the group
consisting of acetic anhydride and dimethyl sulfoxide; manganese dioxide;
pyridinium dichromate and acetic anhydride; aluminum t-butoxide and
o-benzoquinone; phosphorous 25     pentoxide and dimethyl sulfoxide; and
dicyclohexylcarbodlimide and dimethyl sulfoxide. 5. The process according
to claims 3 or 4, wherein the oxidizing system is acetic anhydride and
dimethyl sulfoxide and the oxidation is carried out in the presence of
pyridine and an acid. 30  S. The process according to claims 3 or 4,
wherein the oxidizing system is manganese dioxide and the oxidation is
carried out in the presence of ethyl acetate. 7. The process according to
claims 3 or 4, wherein the oxidizing system is pyridinium dichromate and
acetic anhydride. 35 &  The process according to claims 1 or 2, wherein the
5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 derivative is purified by
recrystallization from a suitable solvent. 9. The process according to
claim 1, wherein the [ERR] 40     intermediate is purified by
recrystallization from a suitable solvent. 10. The process according to
claims 1 or 2, wherein the product compound is 23-(methyloxime)LL- [err] 45
PatentansprOche 1. Verfahren zur Herstellung einer
23-(Ci-Cs-Alkyloxim)-LL-F28249-Verbindung, gekennzeichnet durch SchUtzen
der 5-Hydroxygruppe einer LL-F28249-Verbindung mit p-Nitrobenzoylchlorid
unter Herstel- lung einer 5-O-(p-Nitrobenzoyl)-LL-F28249-Verbindung;
Oxidieren der Verbindung zu einem 5-O(p- 50
Nitrobenzoyl)-23-oxo-LL-F28249-Derivat im kristallinen Zustand, Umsetzen
des Derivats mit einem Ci- Cs-Alkoxylamin oder einem Salz davon zu elnem
23-(Cl-Cs-Alkyloxim)-5-O(p-nitrobenzoyl)-LL-F28249- Zwischenprodukt; und
Entfemen der Schutzgruppen aus dem Zwischenprodukt in Gegenwart einer Base
unter Herstellung der Produktverbindung 23-(Ci -Cs -Alkyloxim)-LL-F28249.
s5  2. Verfahren zur Herstellung einer
23-(Ci-Cs-Alkyloxim)-LL-F28249-Verbindung, gekennzeichnet durch Schltzen
der 5-Hydroxygruppe einer LL-F28249-Verbindung mit p-Nitrobenzoylchlorid
unter Herstel- lung einer 5-O-(p-Nitrobenzoyl)-LL-F28249-Verbindung;
Oxidieren der Verbindung zu einem 5-O(p- 



Nitrobenzoyl)-23-oxo-LL-F28249-Derivat im kristallinen Zustand; Entfernen
der Schutzgruppen aus dem 16                   | |||||| |||||| ||||| 1||||
|| ||||    EP 0 421 081 B1 Derivat in Gegenwart einer Base unter
Herstellung einer 23-Oxo-LL-F28249-Verbindung und Umsetzen der Verbindung
mit elnem C,-Cs -Alkoxylaminoder einem Salz davon zu der Produktverbindung
23-(C1 - Cr.-Alkyloxim)-LL-F28249. 5  3  Verfahren nach Anspruch 1, wobei
die Oxidation unter Verwendung eines Oxidationssystems, ausge- wAhit aus
der Gruppe, bestehend aus Essigsaureanhydrid und Dimethylsulfoxid;
Mangandioxid; Pyridi- niumdichromat und Essigsalureanhydrid;
Aluminium-tert.-butoxid und o-Benzochinon; Phosphorpentoxid und
Dimethylsulfoxid; und Dicyclohexylcarbodiimid und Dimethylsulfoxid
ausgefUhrt wird. 1o  4. Verfahren nach Anspruch 2, wobei die Oxidation
unter Verwendung eines Oxidationssystems, ausge- wAhit aus der Gruppe,
bestehend aus Essigslureanhydrid und Dimethylsulfoxid; Mangandioxid;
Pyridi- niumdichromat und Essigsaureanhydrid; Aluminium-tort.-butoxid und
o-Benzochinon; Phosphorpentoxid und Dimethylsulfoxid; und
Dicyclohoxylcarbodiimid und Dimethylsulfoxid ausgefahrt wird. 15  5.
Verfahren nach den AnsprUchen 3 oder 4, wobei das Oxidationssystem
Essigsaureanhydrid und Dimethylsulfoxid ist und die Oxidation in Gegenwart
von Pyridin und elner Slure ausgeftlhrt wird. 6. Verfahren nach den
AnsprUchen 3 oder 4, wobei das Oxidationssystem Mangandioxid ist und die
Oxidation in Gegenwart von Essigsaureethylester ausgefflhrt wird. 20 7.
Verfahren nach den Ansprachen 3 oder 4, wobei das Oxidationssystem
Pyridiniumdichromat und Essigsaureanhydrid ist. &  Verfahren nach den
Ansprlichen 1 oder 2, wobei das
5-O(p-Nitrobenzoyl)-23-oxo-LL-F28249-Derivat 25     durch Umkristallisieren
aus einem geeigneten Ldsungsmittel gereinigt wird. 9. Verfahron nach
Anspruch 1, wobei das 23-(C1-Cr
-Alkyloxim)-5-O(p-nitrobenzoyl)-LL-F28249-Zwischen- produkt durch
Umkristallisieren aus einem geeigneten Ldsungsmittel gereinigt wird. 3o 10.
Verfahren nach den AnsprrIchen 1 oder 2, wobei die Produktverbindung
23-(Methyloxim)-LL-F28249a 



ist. Revendloatlons 3s  1. Procede pour la preparation d'un compost
23-(alkyloxime en Ci-Cs)-LL-F28249 caracttrist par la protection du groupe
5-hydroxy d'un compost LL-F28249 avec du chlorure de p-nitrobenzoyle pour
obtenir un compost 5-O(p-nitrobenzoyl)-LL-F28249 ; I'oxydation dudit
compost pour obtenir un derive 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 &
l'etat cristallin; la rtaction dudit derive avec une alcoxylamine en Ci-Cs
ou un de ses sels pour obtenir un 23-(alkyloxime on
Ci-C6)-5-O(p-nitrobenzoyl)-LL-F28249 40    intermediaire ; et la
deprotection dudit intermtdiaire en presence d'une base pour obtenir le
compost 23-(alkyloxime on Ci -C6)-LL-F28249 produit. 2. Procede pour la
prtparation d'un compost 23-(alkyloxime en C1-Cs)-LL-F28249 caracttris6 par
la protection du groupe 5-hydroxy d'un compost LL-F28249 avec du chlorure
de p-nitrobenzoyle pour 45     obtenir un compose
5-O(p-nitrobenzoyl)-LL-F28249; I'oxydation dudit compost pour obtenir un
dtriv, 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 a I'etat cristallin ; la
dtprotection dudit dtrivt en prtsence d'une base pour obtenir un compost
23-oxo-LL-F28249 ; et la reaction dudit compost avec une alcoxylamine en
C,-Cs ou un de ses sels pour obtenir le compost 23-(alkyloxime en C1
-Cs)-LL-F28249 produit. 50  3. Procede selon la revendication 1, dans
lequel I'oxydation est effectute en utilisant un systme oxydant choisi
parmi l'ensemble constitue par I'anhydride acttique et le
dimethylsulfoxyde; le dioxyde de manganese ; le dichromate de pyridinium et
I'anhydride acetique; le tert-butylate d'aluminium et I'o- benzoquinone; le
pentoxyde de phosphore et le dimethylsulfoxyde ; et le
dicyclohoxylcarbodiimide et le dimethylsulfoxyde. 55 4. Proacdt selon la
revendication 2, dans lequel l'oxydation est effectuee en utilisant un
systeme oxydant choisi parmi l'ensemble constitut par I'anhydride acetique
et le dimethylsulfoxyde; le dioxyde de manganbse; le dichromate de
pyridinium et I'anhydride acetique ; le tort-butylate d'aluminium et I'o-
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benzoquinone; le pentoxyde de phosphore et le dimdthylsulfoxyde; et le
dicyclohexylcarbodlimide et le dim~thylsulfoxyde. 5  Proced4 salon les
revendications 3 ou 4, dans loquel le systhme oxydant est l'anhydride
actique et le 5      dim~thylsulfoxyde et 'oxydation est effectude on
presence de pyridine at d'un acide. 6. Procddd salon les revendications 3
ou 4, dans lsquel le systbme oxydant est le dioxyde de manganbse t
l'oxydation est sffectude on presence d'acdtate d'6thyle. 1O  7. Procdd6
solon les revendications 3 ou 4, dans loquol le systbme oxydant est le
dichromate de pyridinium et I'anhydridse actique. &. Procedd selon les
revendications I ou 2, dans lequel on purifie le dnriv4
5-O(p-nitrobenzoyl)-23-oxo-LL- F28249 par recristallisation dans un solvant
approprie. 15 9. Proced4 salon Ia revendication 1, dans lequel on purifie
le 23-(alkyloxime en Ci-Ce)-5-O(p- nitrobenzoyl)-LL-F28249 intermrndiaire
par recristallisation dans un solvant appropri6. 10. Proced4 salon les
revendications 1 ou 2, dans loquel le compoas produit est le
23-(mdthyloxime)-LL- 20     F28249C. 25 30 35 40 45 50 55 18    


