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EP 0 421 081 Bl Ther e |s provi ded a process for the manufacture of 23- [err]
al kyl'oxi ne) - LL- F28249 conpounds \A@@uﬂﬁi gt hydrogen which conprises
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EP 0 421 081 B1 FLOW DI AGRAM | [err] 20 45
[err] [err] Protection of the 5- gpdy@{ggpiup of LL-F28249a is achi eved by
the reaction of LL-F28249ax with p- 55 nitrobenzoyl chloride in the
presence of an organic sol vent such as tol uene, nethylene chloride, ethyl
acetate, acetonitrile and the like, preferably toluene, and an organi c base
such as pyridine, triethylam ntowN\pragkiky!pyrrolidone, and the |ike,
preferably triethylam ne. 4 EP 0 421 081 Bl Surprisingly, it has been
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Protection of the §-hydroxy group of LL-F28249« is achieved by the reaction of LL-F28248a with p-

§5 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.
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40 Unless otherwise noted, all parts are by weight, all high pressure liquid chromatographic analyses are
designated as HPLG analyses, and all proton nuclear magnetic speciroscopic analyses are designated as
THNMR analyses.

EXAMPLE 1

Preparation of 5-O(p-nitrobensoyl)~LL-F28249a

50 A stirred solution of LL-F28249« (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 20 °-25°C. After 4 hours at 20°-
25°, 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

s5 vacuo to give the title compound as a solid foam, 7.9 g (quantitative yield) identified by liquid chromatog-
raphy, 'THNMR and mass spectral analyses.



[err] anal yses. EXAMPLE 1 45 Preparation of 5-0 (p-nitrobenzoyl)-LL-F28249a
50 A stirred solution of LL-FgBg49p0d15886 9. 10.4 mmol e) .in nethyl ene
chloride is treated with pyridine (1.98 g, 25.0 mmle) and p-nitrobenzoyl
chloride (2.45 g, 13.2 nmole) at [err] C. After 4 hours at [err] [err] the
reacti on EXAMPWE2 is treated with saturated sodi um bi carbonate and net hyl ene
chloride and stirred until solution is conplete. The phases are separated,
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14 mmol e)tlﬂgp,mam{érgygr@fgy,r 955 nge 0 err stirre 6—hours at [err]
The reaction mxture is treated with 10 water stirred for 10 m nutes and

filtered.pxhmeLE sl trate is separated, the organic phase is washed
sequenisialTy W th saturated sodi um bi carbonate, 3N hydrochloric acid and
wat er, and concentrated in vacuo to give the title product as a solid foam
7.55 g. EXAVEISRAIRGIAON Of & E {l)=-23-0x0-LL~F¥28249%a
(p-nitrobenzqai a0l e E-Td 106 il gl chromate and

A sfirred solution of 5-O(p-nitrobenzoyl)-LL-F28249« (3.12 g, 4.10 mmole) in dimethylformamide is
treated with pyridinium dichromate (18.8 g, 50 mmole) in a single portion, stirred at 20°-25*C for 6 hours
and poured into water. The reaction mixture is stirred for 15 minutes and filtered. The fiiter 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 (62%
overall yield from LL-F28249«) mp 217-221 * C identified by 'THNMR and mass spectral analyses.

so EXAMPLE 4

__oparation of S-0( g:nitrobonlgzll-zs-oxo-nn-rzazlsa

35

b A solution of 5-O(p-nitrobenzoyl)-LL-F28249« (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 acetats and chromatographed
using silica gel and ethyl acetate as eluent o 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 'THNMR and HPLC analyses.

EXAMPLE 5
50 Preparation of S5-O(p-nitrobenzoyl)-23-oxo~-LL~F28249%«
-} hosphorous toxide 14 a

65 A stirred mixture of 5-O(p-nitrobenzoyl)-LL-F28249« (0.38 g, 0.50 mmole), aluminum t-butoxide (0.184
g, 0.75 mmole) and ¢-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



A stirred solution of 5-0(p-nitrobenzoyl)-LL-F28249a (3.12 g, 4.10 nmol e)
in dimethylformam de is treated W igp gyg1iggh gqum di chromate (18.8 g, 50
nmole) in a single portion, stirred aferr] for 6 hours and poured into
water. The reaction mxture is stirred for 15 mnutes and filtered. The
filter cakte dive agiastyessliRmsidugi ThHe residue is, takan up BrethyCacatatd ahdditerad theough neitrd lumina.
acet at e. THhee filteate ip conpentratpd iniyaeyo itesgivecthe titld peddust @€ b whitet ol @823t g, (72 %f yisld ByBHPLC
m nutes, t®BHB¥H with di atomaceous earth and filtered. The filtrate is
concentrated in vacuo to give a red- brown solid which is recrystallized
from:n- pr oBMILESy give the title product as white crystals, 3.33 g (52%
ovefall yield from LL-F28249a) rrp 217-221 *Cidentified by 1HNVR and nmess
spectral anal yges, E A sol ution of
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nmmol ) and acetic anhydride (0.3g, 3.0 mmol) 40 wth vigorous stirring. The
reaction mxture is stirred at roomtenperature for 15 m nutes, heated at
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acet ate; hexanes (55:45 v/) filtered, and the filtrate is concentrated in
vacue té"gMEE title compound as a pale yellow solid, 0.26 g, identified
by 1HNMR and HPLC anal yses. EXAMPLE 5 50 Preparation of 5-0

(p-ni trobenzoywreg - < X1

5- ( p- ni troben,
(0184%07 gioxide A hylene chlornide) as
heated at ref Iapd.\tﬂ)er at ure for 2 hours cool ed to roomtenperature,
treated with toluene and dilute sulfuric acid (16%, stirred for 5 mnutes
and filtered. The filtrate is separated and the organi c phase is washed

with water aRQoGRA %@b@%ﬁ%n&&lﬂ@?ﬁ@@ (0.19 E P m%?e) Q%thyi]éne chloride is treated with

30 manganese dioxide (8.0 g, 92 mmoles), stirred at 20+-25°C for 2 hours, treated further with methylene
chioride, stirred for 5 minutes and filtered. The filirate is concentrated in vacuo to give the titte compound
as a white solid, 0.08 g, 51% purity by HPLC analysis.
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EXAMPLE 8
35

| Preparation of 5-0 {p—nitrobenzoyl)-23-oxo-LL~¥2824%
N\ via manganese dioxide using acetonitrile as solvent

40

A solution of 5-O(p-nitrobenzoyl)-LL-F2824%« (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 chioride 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

Preparation of 5-0 ;tn:ltrobensoxn-zs-oxo-m.’.-rzszdsa
via manganese dioxide and using ethyl acetate as

solvent
§5

A solutior_l of 5-O(p-nitrobenzoyl)-LL-F28249« (1.0 g, 1.3 mmole) in ethyl acetate is treated with
manganese dioxide (20.0 g, 230 mmole), stirred at 20°-25°C for 3 hours and filtered. The filter cake is

7



to give a gl assy solid residue. The residue is taken up in ethyl acetate
and filtered through neutral alu 'mwmfﬁb¢gﬁiltrate IS concentrated in vacuo
to give the title product as a Ite solid, 0.324 g, (71 %yield by HPLC
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0,92 mby EBIG analisis.r ed for 3 hours at roomtenperature, treated further
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slurri ed EKiMPRE Y| ene chl oride and filtered. 45 The acetonitrile and
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concent r at edpfﬁlﬁﬂﬁﬂohooli seo(feni tibBefitspy29335x8-1-#28289Ld. 0 14 0,
69% purity b¥i FIEINEE

» 7 “Via scetld snhyaride and dimethyl sulfoxide in the
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80 A mixture of 5-O(p-nitrobenzoyl)-LL-F28249« (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 20°-25°C and freated 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

o Preparation of 5-O(p-nitrobenszoyl)-23-oxo-LL~F28249a

v S 4 (> e

presence of pyridine and dichloroacetic acid

A mixture of 5-O(p-nitrobenzoyl)-LL-F28249« (7.26 g, 10 mole) and pyridine (31.6 g, 400 mmole) is
treated with dimethyl sulfoxide (15.6 g, 200 mmole) and dichloroacsetic acid (1.29 g, 10 mmole), cooled to
2°-3°C, treated dropwise with acetic anhydride (5.1 g, 50 mmole) at 3°-7°C 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 chioride 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 vields are

obtained and reported in Table |.
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EXAMPLE 9 50 Preparation of 5-Q(p-nitrobenzoyl)-23-o0xo-LL-F28249a vi a
manganese di ozi de and using et hyl %p@kﬂt&f'aé' sol vent 55 A sol ution of
5-Q(p-nitrobenzoyl)-LL-F28249a (1.0 g, 1.3 nmole) in ethyl acetate is
treated with manganese di oxide (20.0 g, 230 mmole), stirred at [err] for 3
hours and filtered. The filter cake is 7 EP 0 421 081 Bl washed with
ethyl acetate. The filtrates are cofpi negl, ntheat @ M EhJngngangse di oxi de
(8.0 g, 92 nmole), stirred at [er?| & or 2 Ro0r® Ind &l dee® Fhe filter
cake is washed with ethyl acetate; e filtrates*ar® ®orhi ned and
concentfated in vacuo to give the title product as a white solid, 0.8 g,
(7b% purity by HPLC analysis). Th lid is recryst@ldized fg om n-propanol
to give white crystals, np 218-2 rr]* 5% BXAVPIE “L0N PPe{farhit®? on of 5-

Q( p- ni trobenzoyl ) - 23- oxo- LL- F28249a 10 vi a di cycl ohexyl carbodii m de and
di met hyl sul f oxi de ution of 5-Q(p-nitrobepzqyld-hlaFa8249% (0.38 g,
0.50 mBle) in benz is treated ueng i@l Ly 1% Wi PhPdfmedt Y1 sul f oxi de
(0.78 g, 10 mml e), dine (0.0 0.5 Al 8 QfJuURr Q@tgc acid (0.03
g, 0.25 mmle) and gPlExyl carbodiimde (0.31 g, 1.5 nmmole), stirred at
[err] for 21 hours, @ further with benzene and filt& &.8The filter
cake isg washed with qed The conbined filtrates are wEstedwi th water

and concentrated in Y give the tiglg gogpang @sead P
or ange- brown solid, 8l 75% yi el b i 208 BXMPLE 11 [err]

in

pyriain
vyridg
Pyri.dg
ryridg
Pyriafh
pyriain
Pyriadin
Pyria
Bthyl
Ethyl
Ethyl

N

25

Acia®-Nol eq
1.0
0.3
1.0
1.0
1.0
1.0
0.8

«0
1.0
1.0
1.0

MCAA
TERE

TPAA
DCAA

40
40
20
. 40
40
40
40
40
10
1
22

Dimethyl

C
Acetic
Exp., Bulfoxide Anhydride Pyridine
5
5
4
5
5
5
5
5
5
5
8

50

11



30 A nmixture of 5- 0( ni trobenzoyl )-LL- F28249a (0.3
di methyl sul foxide (0.78 g, 10 MEp @z @yri diniumt
g, 0.5 mmole) in ethyl acetate is treated dropwi se wt
(0.26 g, 2.5 mvole), stirred for 24 hours at [err] and
acetate and water. The phases are separated; the organ
with water and concentratedegn vacuo t0o gjgvgy @ Vi scou
residue is taken up in mephfgeneQcl @iFefarftl comgcentr
the title product 35 as a §ellow solid, g,Nldent

8 g, 0.5 mmuol e),
rifluoroacetate (0.97
h acetic anhydride
treated with ethyl
ic phase is washed
oig rgsi due. The

at e -g vacuo to give
ified ey HPLC

anal ysfs. EXAMPLE 12 Preparation of -5-0 (p-nitrobenzoyl ) - 203 -WXxo- LL- F28249a
40 Vi a acetic anhydride agd di net hyl sulfoxi de in the presaence of pyridine
and di chl oroacetic acid 43 amx uge of 5 O(‘o ni ®roberjzoylg -3 L- F28249a
(7.26 g, 10 nole) and pyr 1.6 q, Ommle) isjtredt el with di et hyl
sul foxjde (15.6 g, 200 nmol e) and di chl oroacetic acid (1.29 , 10 mol e),
cooled to 2 -3 C, treat ed pWi 8 ewwiv ha a@etd ¢ aghydrilde .8 g, 50 nmol e)
at [err] and treated wit rﬁhyl%ng GhiPr¥d andPwat er]. TRe Y eaction
mxture is stirred at a tefip& & ReR Br 13 30 fi nufed and the 50
phases are separated. The organic phase is washed with cold dilute
hydrockl oric acid (5%, and 5% sodi um chl or i}de§sgl & i dn a ogcentrated in
vacuo to give the title progct §s8a &eld owg i B fbam 0] 73% purity
by HPLC anal y@s. Using essghtiafl § tSheg oge@dre, bat Bvagyi ng the
aci d reagent ed, the foll ngﬁyﬁel'galsg’agegn alngzl gnd r“-eporued in Table
I\_55 8 [ 0 421 081 B v H
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EP 0 421 081 Bl 56 ' o [err] 10
EP 0 421 081 Bl EXAMPLE 13 Prepar atﬁ'spdl f
5-0( p-ni trobenzoyl) - 23- oxo- LL- F282 gﬂ 081 B1 vi a -aceti c anhydri de and

di met hyl sulfoxide in the presense of pyridine and nonochl oracetic acid 10
A m xture GKAMPIE(13- ni trobenzoyl)-LL-F28249a (1.52 g, 2.0 mmle) and
pyridine (3.16 g, 40 mmole) in toluene is treated with dinethyl sulfoxide

(3.12 g, 40 Mpp-@ aﬂéiaﬂnfhk 03 cgi n. 0 1396 2 0 rrm)l e)b cooled to
[err] treated ™ OPW SE "W oL = &t [err)\
stirred &t 2- F32:2€0%30 znaydridenand dimeths Ak oxldh nlunae and
watsf. After rédene ' ' Qdm nutes, the

phases are separated The organlc al 1y with cold
2.4N 15 hydrochloric acid and wat er at 15-20 [err] and concentrated in

vacuo tq,give fhe it q)duc ASroioae! I|d foam 1,4 71% ur | ty
?Fy) EF%?OE‘QE%Q ﬁgﬁ%%éz 3nfx.e ‘Irﬁ Ji" i’;’f‘ﬂ a0 pyrd 02‘;1 + st) n49a
hodts §5 i :ﬁ re% tare

using a VaerseéYorQ brfd tabebk
eval uat ed fgroty ﬁuté'so'iﬁéeﬁhiédgrhr raQ PTﬁé' G é?n e i oId 24N
QA p- ni t nobayEsRIIblc28id-a2RK Ratbrlat ddABentrat6tiR Oicﬁo torg%%' 9 %
percent 5- GammttgGWrﬁmbeHﬂ;bangm LL- 282494 obtal ned as de erm n LC
anal ysis are reported in Table I1. 30

EXAMPLE 14
U -

20 Evaluation of the oxidation of 5-0(p-nitrobenzoyl)-LIL~

¥28249a to form S-0 nitrobenzoyl)~-23-oxo~-LL-F28249%a
usi

25

A variety of oxidizing systems are evaluated for the conversion of 5-O(p-nitrobenzoyl)-LL-F28249« to 5-
O(p-nitrobenzoyl)-23-ox0-LL-28249«. The reagents, reaction conditions and percent 5-O(p-nitrobenzoyl)-23-
oxo-L1-28249« obtained as determined by HPLC analysis are reported in Table H.

30

35

50

55
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F28249 A sol ution of 5-Q(p-nitrobenzoyl)-23:o0xo-LL-F28249a (10.67 g, 14.0
mol e) in n-butanol is treated Wit kp3y £A4 lii(?qn of met hoxyl am ne
hydrochl oride (2.34 g, 28.1 mmol e) and anhydrous sodi um 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 fromn-butanol (filtered
hot) to give the title #onpound as a colorless solid, 3.6 g, 91% purity by
HPLC anal ysis. EXAVPHE @6 2@ A sol uti on §f 8 g
5-Q(-nitrobenzoyl)-2 o-L@[err] (1.5 @ 2.0 nole) ith toluenegdis treated
- with . a golution of xyl gn ne hydroci@ oride (0.25 @ 3.0 rrrmt) and
anhydr ous sodi um aceft (0.5 g, 3.0 meol) in water @d stirred at [err]
for 10 hours. The tolude phase is sepa%gted, washed wi th water " and
concentrated in vacuo td gi e a solid residue. The solfdis recfystallized
fromn-butanol to give the title 25 product, 0.65 g, identified by HPLC
anal ysis. EXAMPLE 17 Prglparation of 23-(nethyl oxine)-LL-F28249a 30 A
solution of 5-Q(-nitrobgnzoy )23-(methyRoxime)-LL-F28249a (1.58,9, 2.0
mol e) in dioxane is tr¥ated dropwi se with 4% sodi um hydroxide (3.0 g, 3.0
mol e NaOH) at [err] st®rred for 3 hours at [err] [err] treated with
tol ueness@and water, and gtirred for 5 mnutes at anbient tenperatures. The
"phases are separated af¥ the organi c phase is washed with 10% sodi um
chl ori de and concentraisd i m vacuo to giave 35 the title conpourtd as a white
solid foam 1.15 g, 89%puritty by HPLC $hal ysis. EXAMYLE 18 Prgparation of
23-0x0- LL- F28249a 40 Agi xt & e of 5- O p&ni trobenzoyl ) §23- oxo- LI F28249a

4

(1.52 g2 2.0 | e) and 4% sodi um hydroxide (3.3 g, 3.3 nmpole NaOH) in
dioxane is stfred at [err] for 2 hours, treated with toluene and water and
shaken. The ses are separated and the organi c phase is washed with water

and concentrafkd in vacuo to give the title conpound as a solid foam 0.90
g ident |25f| ed 8y LHNMR 45
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EXAMPLE 19 Preparation of 23-(methyl oxine)-LL-F28249a 50 A m xture of
23- 0x0- LL- F28249a (0.90 g, 1.5 xyl am ne hydrochl oride (0.42 g,
5.0 mmol e), anhydrous sodi um acm?év‘(zé.r@i%g, 5.0 mole), acetic acid and
dioxane is stirred at [err]for 22 hours, treated with toluene and water and
stirred for 5 mnutes. The phases are separated, and the organic phase is
washed with water d concentrated in vacuo to give the title conpound as a
solid foam 0.847%, @71 % purity by HPLC anffysis. 55 1 EPg) 421 081 B1
Clainms 1. A procgs@lfor the preparation of 23-[err] Kyl oxidre) - LL- F28249
coanur?d charact gl i®ed Ry prétect@ng téhe 5¥ydrox'yp gr oo of a¥.L-F28249
conpound with p- ® t&obenzoyl chloride To yield a 5:0(p@ 5 o

ni trobenzoyl ) - LLe#FAd249 conpound; oxi di zi nd* sai d conpothd to Held a

5- Q(p- ni trobenzoyl )=23- oxo- LL- F28249 derigative in a &ystalld ne state;
reactipg said derivative with a [err] al koxylam ne or salt thereof to yield
a 23-(Cl-Coal kyl oxigge) - 5- A p- ni trgbenzoyl ) -LL- F28249 i nternedi ate; and
deprotecting said igterngdi alee i ngthe presghce of pase to vyi elmd t he product
23-(Cl -C6 al kyl oxige)-LL-F28249 conpound. 10 2. A process for the
preparation of a 23 (Cl-Csal kyl oxi ne) - LL- F28249 conpound characteri zed by
protects ng the 5-hydroxy group of a LL-F28249 conpound with p-nitrobenzoyl
chloride to yield FI5-0 (p- nitrobenzoyl)-LL-F28249 conpound; oxi di zing

sai d conmpound to yisdl d @ 5- Qap- ikl obenzoyky 23- ox@ LL- aF28249 derivative in
a crystalline stat deft ot eft i ngfsai § der Rvativegd n tffe presghce of base
tyield a 23-oxo- - F2&49 Ronp®nd; ind Reacting@ sai § conpognd with a

Cl- Coaf’koxylghnmi ne or salt thereof to 15 yield the product 23-(Cl -C6
al kyl oxi me) 4 L- F28249 conpougd. 3. The process according to claim1 wherein
the oxi dati is carrieg outg'usi ng an oxi di zing system sel ected fromthe
group consi i ng of acelﬂ c aghydride and di net hyl sul f oxi de; manganese
di oxi d%; py® di ni um di ckr one and acetic anhydride; al um numt - but oxi de
and o-Dbenzoegi none; phogohor"o'us < - 2 e 2 o
H o % ST 2 &3 33
-t » -l o CIRY ] > M ™
N 2 & % ¢ 88 3 89 4§08
8 4 % 2 28 % 3§ 3
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20 . pent oxi de and di nethyl sul foxide; and di cycl ohexyl carbodiinm de and
di met hyl 'sul foxi de. 4. The procesgpargAggi'eg to claim2, wherein the
oxidation is carried out using an oxidi zing systemselected fromthe group
consi sting of acetic anhydride and di net hyl sul foxi de; nmanganese di oxi de;
pyri di ni unE¥AMRLEdRBt e and aceti c anhydride; al um numt-butoxi de and

0- benzoqui none; phosphorous 25 pent oxi de and di net hyl sul f oxi de; and
di cycl ohexyl hitrebshuoyl}-25-néthyRoningy-aecor di ng
to clainms 3 opadaggberein the oxidizing systemis acetic anhy

di ret.hyl® sul foxr de and the oxidation is carried out in the presence of
pyrtdine and an acid. 30 S. The process according to clains 3 or 4,

i oy S e i i o

carried out ilus'g: %'95 r%; (2 oA ': ’ 'd‘.’ 2“"0

r °- (,Eﬁrr?e f?gg&rsa’rg‘-?&/ n.%r r e( 'ea'
et R T

CWWE%@ﬁmMJ% i %
2B b S o EAee Bt B S St g ol 4 O

5-O(p-nitr9 s afalisieX O- | _
recrystallization froma suitable solvent. 9. The process according to
claim1l1, wagsmpre ghe [ ERR] 40 internmediate is purified by

recrystaglization froma suitable solvent. 10. The process according to
claims 1 or 2 sk Akl oicoP’ 90 th-AeERGNEHnbP1 P2 s TERBVEGYoEERK)= [©1 1] 45
Pat ent anspr Cche 1.

23-(Ci-Cs-AJky¥¥§¥¥§343¥F28249-Vbrbindung, gekennzei chnet durch SchUt zen
der, 5- Hydr oxygr uppe ei ner LL-F28249-Verbindung nit p-N trobenzoyl chlorid
unter H@fstel- |ung einer 5-O (p-Ntrobenzoyl)-LL-F28249- Ver bi ndung;

Oxi di eren der{\ salutien ﬁfdﬁﬁ@.-n'gng@pqymgxo 1526249 (1.5 g, 2.0 mmole) in toluene is treated with a
Nitr obenzog:rg"?t'mg St @xtaoyiaming Sydiaphipside; (0.89 9; $9 KMoy 2ad pahydrpusRodivm agotate (825t & B0
des Der i vaffgiohin waler sadistimed al20° 2516 foy (19 Reurs: dbrotoluenerpbage &y pepargiads avashed with watps
23-(d - Cs- ﬂrﬂég* ﬁ‘ﬂ?—%!ﬁ@&%‘-ﬁ!ﬁ’@%ﬂ'@d p-) Thp polig Jsrocryptallizeg) feopyasbytanglde Rive the tile
Ent f ener?® d8PISERTY 9dranisd Y WANTZWi schenprodukt in Gegenwart einer Base
unter Hersgellspg,der Produktverbindung 23-(CG -GCs - Al kyl oxim-LL-F28249
s5 2. Vertrahrerm—zur Herstellung einer

23- (Ci - Cs- PlokyiedX bW 19- | ndung, gekennzei chnet durch Schltzen
der 5- Hyglr X Hﬁk(#&mﬁgxﬁ% 9=Ver bi ndung nmit p-Ni trobenzoyl chlorid
unter Herstelx sistiog oelsftﬁé-niﬁab%zﬁﬂré‘dtggnsﬁh&mﬂ-#zsbm R4 8842 2\te kol W Gioxane is
Oxi di eren  gedted\Gdpitiss dHith s Eodivi HYBSkids @013; 3.0 mmole NaOH) at 8°-12°C, stirred for 3 hours at 8°-

12°C, treated with toluene and water, and stired 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
85 the title compound as a white solid foam, 1.15 g, 89% purity by HPLC analysis.

EXAMPLE 18

Preparation of 23-0x0-LL-F28249«

A mixture of 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249« (1.52 g, 2.0 mmole) and 4% sodium hydroxide (3.3
g, 3.3 mmole NaOH) in dioxane is stirred at 23 °C for 2 hours, treated with toluene and water and shaken.
The phases are separated and the organic phase is washed with water and concenirated in vacuo to give
the title compound as a solid foam, 0.90 g identified by THNMR. T

EXAMPLE 19

Preparation of 23-(methyloxime)-LL-F28249«

50 A mixture of 23-0x0-LL-F28249a (0.90 g, 1.5 mmole), methoxylamine hydrochloride (0.42 g, 5.0
mmols), anhydrous sodium acetate (0.41 g, 5.0 mmole), acetic acid and dioxane is stirred at 20°*-25°C 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 titie compound as a solid foam,
0.84 g, 71% puwity by HPLC analysis.

55
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Ni t robenzoyl)-23- ox0- LL- F28249-Derivat i mkristallinen Zustand; Entfernen
der Sthut'zgruppen aus dem 16 L LEEEEE Teerrr Freer i
[l |1]] EP 0 421 081 Bl Deri vaEtPPr121Ggsg1e?1!/vart ei ner Base unter

Herstel l ung ei ner 23- Oxo- LL- F28249- Ver bi ndung und Unrset zen der Ver bi ndung
mt el nercidimsCs - Al koxyl am noder ei nem Sal z davon zu der Produktverbi ndung
23-(C1 - Cr.-Akyloxim-LL-F28249. 5 3 Verfahren nach Anspruch 1, wobei
di e Oxi détt i Anproness for \Tay \neepdtatioy of | an @3 (CCs dlieyloxima)ld yFeBa4f scompeund) echaragidnized byis
der G uppe, Potesting therschydrory dranpiofa bluir28ed9iepripdund withcp-tralsenzbyy Ickieride txield a 5-O(p-
Mangandi oxi gitrobegaoyiL-F2A24Q emeauncs eeidizing RAIECORPad fourialth ridipritepbenzoyl)-23-oxo-LL-

Al (i ni um t E28249 derivativa ina gryetaline steie; racting said depraiesyrith @ @Sartsdkerdanipppr salt thereof

Di et hy! sul Po¥pid-2 &3 SsalkyiorimmieReniphagzay)-i-ER82HR intsradialey oad  dersgipcting said
ausgef Uhrt (ifepmpdiatodn thg preggace ?;{I’?i’sé’r?° Yf‘éfﬁm,ﬂf?é't'ﬁt G%W"f‘a'KXBH@P)'LﬁlFEWF?!%PPP’Un

unt er Vervvendun el ne O(l dat i o ss

best eh¥nd a g% t

t aus gdeb
u o# c L’% °f’ >

Pyridi - ni upBLGIT | a%— 292&
0- Benzochi NSk t ¥i r| enc of base to yleld a
Di cycl ohoxyb&akh! 262% rbg ds nm? %Hi 5! oxythrhifle orlsait thereof to

Ver f ahgsen ngigh t,-gq,pbd&aggd mkﬁ Qszéamen as Q(l dat i onssystem
Essi gsaur eanhydri d und met hyl sul foxid i st und die Oxidation in Gegenwar t
von Pyri 8. nThe procdss Gtcofthing 6 ofkin® d Sitotelir the \bkiddtion f3. calfied foaiiishg dnagiddizihg system
Anspr Uchen Selezebariroth, thevghogp célRistingddf dedtic antyajdst saddiviethgbsutioxiné] shangatess! didxidd; e

| dation i pyridiaymndlehrdmatecand E2setic galtydridse tilvihas t-butoxita e bibbizoquinang; ghosgiibrols
Ver f ahzen na@ipxide andAlirsgirvh ailferde3and disyclohexylsarbedimida snddimetiad sulfoddoy st em
Pyri di ni undi chromat und Essi gsaureanhydrid ist. & Verfahren nach den
Anspr | i chlenThe prgeass accordingdp clais 2, wherein the oxidation is carried out using an oxidizing system
5-Q(p-Ni t roB‘iiﬁ‘FZ’G)fTOYL %SQM%SE@WSQMDQNW% apg dimethyljgpiferigdel rigeasse dioxids; er en
aus ei nem g@¥idpiyey dghron Setic aphydride; alpminge thitoxide and obanzpquinops; PResekprous
Anspru®h 1, PeNA¥ide aMmWI f Xide and dlcyclohexylca rbodiimide and dimethyl sulfoxide.

) PR e R Bt B B 1

Ver f ahren n3¢h r?smﬁ"rjr pyr '"eal5 oduck ver bi ndung

23-( MB.I)ahyé.O)f hmroé:e%s &%@rﬁﬂ& % 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
8. The process according to claims 1 or 2, whersin the 5-O{p-nitrobenzoyl)-23-oxo-LL-F282489 derivative is
purified by recrystallization from a suitable solvent.

8. The process according to claim 1, wherein the 23-(C-Csalkyloxime)-5-O(p-nitrobenzoyl)-LL-F28249
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-
F28249a.

45 Patentanspriiche

1. Verfahren zur Herstellung einer 23-(Ci-Cg-Alkyloxim)-LL-F28249-Verbindung, gekennzeichnet durch
Schiitzen 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 C-
Cs-Alkoxylamin oder einem Salz davon zu einem 23~(C1-Cs-Alkyloxim)-5-O(p-nitrobenzoyl)-LL-F28249-
Zwischenprodukt; und Entfernen der Schutzgruppen aus dem Zwischenprodukt in Gegenwart einer

Base unter Herstellung der Produktverbindung 23-(C1-Cs-Alkyloxim)-LL-F28249.

s5 2. Verfahren zur Herstellung einer 23-(C-Cgs-Alkyloxim)-LL-F28249-Verbindung, gekennzeichnet durch
Schiitzen der 5-Hydroxygruppe einer LL-F28249-Verbindung mit p-Nitrobenzoyichlorid unter Herstel-
lung einer 5-O-(p-Nitrobenzoyl)-LL-F28248-Verbindung; Oxidieren der Verbindung zu einem 5-O(p-
Nitrobenzoyl)-23-oxo-LL-F28248-Derivat im kristallinen Zustand; Entfernen der Schutzgruppen aus dem
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30 10. Verfahren nach den Anspriichen 1 oder 2, wobei die Produktverbindung 23-(Methyloxim)-LL-F28249«
ist.

Revendications

3 1. Procédé pour la préparation d'un composé 23-(alkyloxime en Ci-Cs)-LL-F28249 caractérisé par la
protection du groupe 5-hydroxy d'un composé LL-F28249 avec du chiorure de p-nitrobenzoyle pour
obtenir un composé 5-O(p-nitrobenzoyl)-LL-F28248 ; I'oxydation dudit composé pour obtenir un dérivé

W, 5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 & I'état cristallin ; la réaction dudit dérivé avec une alcoxylamine
en Ci1-Cs ou un de ses sels pour obtenir un 23-(alkyloxime en C; -Cs)-5-O(p-nitrobenzoyl)-LL-F28249

40 intermédiaire ; et la déprotection dudit intermédiaire en présence d'une base pour obtenir le composé
23-(alkyloxime en C1-Cs)-LL-F28249 produit.

2. Procédé pour la préparation d'un composé 23-(alkyloxime en C;-Cg)-LL-F28249 caractérisé par la
protection du groupe 5-hydroxy d'un composé LL-F28249 avec du chlorure de p-nitrobenzoyle pour
45 obtenir un composé 5-O(p-nitrobenzoyl)-LL-F28249 ; I'oxydation dudit composé pour obtenir un dérivé
5-O(p-nitrobenzoyl)-23-oxo-LL-F28249 2 I'état cristallin ; la déprotection dudit dérivé en présence d'une
base pour obtenir un composé 23-oxo-LL-F28249 ; et la réaction dudit composé avec une alcoxylamine

en C1-C¢ ou un de ses sels pour obtenir le composé 28-(alkyloxime en Ci-Cs)-LL-F28249 produit.

50 8. Procédé selon la revendication 1, dans lequel I'oxydation est effectuée en utilisant un systéme oxydant
choisi parmi I'ensemble constitué par I'anhydride acétique et le diméthylsulfoxyde; le dioxyde de
manganése ; le dichromate de pyridinium et I'anhydride acétique ; le tert-butylate d'aluminium et I'o-
benzoquinone ; le pentoxyde de phosphore et le diméthylsulfoxyde ; et le dicyclohexylcarbodiimide et
le diméthylsulfoxyde.

55

4. Procédé selon la revendication 2, dans lequel I'oxydation est effectuée en utilisant un syst®me oxydant
choisi parmi I'ensemble constitué par I'anhydride acétique et le diméthylsulfoxyde; le dioxyde de
mangangse ; le dichromate de pyridinium et I'anhydride acétique ; le tert-butylate d'aluminium et I'o-
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ndi cat i ons ou 2, dans lequel on purifie le dnriv
5 O( p- ni € oﬁ@ﬁ?@?ﬂpz‘ '?3’9‘(92 jeafions Sy dpdans “Pétﬁ‘%?t%qa\“sea‘t'? dirvaefmeangaess vant
appr oprl e. dogdat "(ﬂ’\ésf’&"f’é "“¥e-on 1, dans quuel on purifie

par 1 oty 751 BpA BT f’bh‘;q dioPou') SRTRRAH Aokt 5o W LS

r evendi catl%wdmime oquel | e conpoas produit est le

23- ( it hh 0%&&3 sékln leszrgvendwahgrgq?oﬂ %,Q!angéqépon‘?bim%% é{? vé@ Oéﬁutﬂ:gen;oyl)-z&oxo-LL-

F28249 par recristallisation dans un solvant approprié.
15
9. Procédé selon la revendication 1, dans lequel on purifie le 23-(alkyloxime en Cy-Cg)-5-O(p-
nitrobenzoyl)-LL-F28249 intermédiaire par rectistallisation dans un solvant approprié.

\_/ 10. Procédé selon les revendlcatlons 1 ou 2, dans lequel le composé produit est le 23-(méthyloxime)-LL-
20 F28249a.
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