
EP 0 421 364 B1. Description This invention relates to a novel process for
the preparation of a compound of formula 5 0                  0 10
[err] 15 20 wherein [err] are the same or different and each represent
hydrogen, alkyl having 1 to 4 carbon atoms, alkenyl having 2 to 4 carbon
atoms, cycloalkyl having 5 or 6 ring-members, phenyl or benzyl, and
intermediates for use in this process. 25     These compounds are mutilin
derivatives. Such compounds are known for example from US-A- 4,675,330 as
useful veterinary agents in particular for the chemotherapeutic treatment
of pigs. The compounds may be used in e.g. free base form or acid addition
salt form, preferably acid addition salt form. In formula I alkyl may be
straight or branched chain. Alkyl has 1 to 4 carbon atoms. Alkenyl has 2 to
4 30   carbon atoms ad is especially allyl. Cycloalkyl has 5 or 6
ring-members. In one aspect the invention provides a process of the
preparation of a compound of formula I as defined above in free base form
or in acid addition salt form, which comprises (i) reacting a compound of
the formula III 35 [err] 45 50 in which [err] are as defined above, with
D-valine, protected as an enamine and activated as a carbonic acid mixed
anhydride, to give a compound of the formula II 55 2    EP 0421 384 B1
[err] 



15 in which [err] are as defined above; [err] is alkyl; [err] is hydrogen
or alkyl; and [err] is alkyl; and 20   (ii) deprotecting the compound of
the formula II. A compound of formula 11 is conveniently obtained by the
step of (i) appropriately acylating a compound of formula III 0 25 [err] 35
40 wherein [err] are as defined above. The acylation may be effected in
conventional manner. Conveniently the acylation is effected with D-valine
protected as an enamine, e.g. in the form of a Dane salt. These may be
produced by reacting D-valine with a [err] ester of formula [err] wherein
[err]are as defined above, e.g. acetoacetic acid methyl ester. Preferably
the D-valine is activated 45  in the form of a carbonic acid anhydride,
e.g. produced from chloroformic acid in situ. The acylation reaction is
conveniently effected e.g. at from [err] C to 0 C. The acylation solvent is
for example tert.-butyl methyl ether. The compounds of formula 11 are new
per se and also form part of the invention. The reaction (ii) may be
effected in conventional manner for the hydrolysis of an enamine group. For
50   example the reaction may be effected under acidic conditions, e.g.
with hydrochloric acid. The reaction may be effected e.g. at from about 10
to about 50 [err] preferably at 20 [err] A compound of formula III is
conveniently obtained by the step of (iii) reacting a tosylate (Tos) of
formula IV 55 3    EP 0 421 364 B1 [err] 15 with a compound of formula V 20



[err] 25 The reaction may be effected in conventional manner. Conveniently
the reaction is effected in an organic solvent e.g. tert.-butyl methyl
ether. Conveniently it is effected under alkaline conditions, e.g. sodium
hydroxide solution. Preferably a phase transfer catalyst is present, e.g.
benzyltributyl ammonium chloride. The compound of formula IV may be
produced e.g. by the step of (iv) tosylating a pleuromutilin of 30 formula
40                                                 [err] 45 The reaction
may be effected in conventional manner. The reaction steps of i) and ii)
are preferably effected in a one-pot process, i.e. in the same reaction
vessel e.g. without isolating the intermediates. The reaction 50  steps
iii) and iv) are preferably effected in a one-pot process. The process
according to the invention has great advantages in comparison with known
processes, in particular the process is easy to handle on a technical scale
and is environmentally acceptable. In step iii) and iv) a
pleuromutilin-cysteamine derivative may be obtained from pleuromutilin in a
one-pot process. The reaction of the tosylate of formula IV to produce the
cysteamine derivative has been effected 55  up to now with sodium in
ethanol. This may require long reaction times (about 15 hours), the work-up
of the reaction mixture may require repeated extractions and the
purification is effected by chromatography. In the present process the
reaction may be effected employing sodium hydroxide and phase transfer
catalysis in relatively short time (about 2 hours). The isolation of the
pure crystalline product can be effected from the 4    EP 0 421 364 B1
reaction mixture by filtration. No extraction and no chromatography is
necessary. Small amounts of solvents and no chlorinated hydrocarbons are
employed, and so the process is environmentally acceptable. For the
acylation of a compound of formula III a protected, activated D-valine is
employed. Until now conventional protecting groups, e.g. t-butoxycarbonyl,
benzyloxycarbonyl or trichloroethoxycarbonyl for the 5  protection of the
amino function have been employed. The corresponding esters used for the
protection are expensive and sometimes also toxic and/or caustic. In
comparison in the present process the protection of the amino function is
effected by reaction of D-valine with a [err]-keto ester e.g. to form a
D-valine Dane salt. Up to now the activation has been effected with
dicyclohexylcarbodiimide and nitrophenol to form an active 



ester. In the present process a mixed anhydride is formed. This has the
advantage that no waste material 10 (dicyclohexylurea) is formed and the
reaction may be simplified (no filtration, no evaporation, no isolation).
The acylation of the pleuromutilin-cysteamine derivative of formula III
employing a carbonic acid mixed anhydride method yields as side products
only [err] and ethanol, not the difficult to handle 4-nitrophenol. The
removal of the protecting group may be effected e.g. by hydrolysis e.g.
with hydrochloric acid and is significantly easier than the removal of
previously used protecting groups. 15     A preferred embodiment of the
invention relates to the preparation of the compound of formula la, [err]
Ia 25 30 the compound of formula Va 40                          [err] being
used as starting material. The present process for the production of
compounds of formula I has the following advantages: The process is easy to
haridle on a technical scale. It offers economical and ecological
advantages such as 45 cheap starting materials and as solvents for the
steps i) to iv) only water and tert. butyl methyl ether, which can be
easily recyclised. By using tert. butyl methyl ether as a solvent the
isolation of pleuromutilin-cysteamine is simplified. The reaction steps
iii) and iv) can be effected in a one-pot process. Also the formation of
the hydrochloride can be effected by simply extracting with aqueous
hydrochloric acid. Further advantages are 50 no chromatography; no
halogenated hydrocarbons; no waste material which requires costly disposal
and no technologically difficult processes (e.g. such as hydrogenation).
The present invention also provides a process for the preparation of a
compound of formula V which comprises cleaving a compound of formula 55
[err] 5    EP 0421 364 B1 wherein [err] are as defined above and [err] are
the same or different and are hydrogen, alkyl, 



alkenyl, cycloalkyl, aryl or aralkyl and preferably have the same meanings
as [err]is preferably hydrogen. R4 is preferably a branched chain lower
alkyl, especially isopropyl. The cleavage of a compound of formula VII may
be effected in analogous manner to known methods. s  For example in an
aqueous solution using a carbonyl reagent, e.g. that would react with the
carbonyl group of aldehydes or ketones e.g. to form a hydrazone e.g.
phenylhydrazine. The compounds may be isolated or used further in the form
of an acid addition salt. If desired the compounds of formula VII are not
isolated but employed for further reaction in the aqueous solution in which
they are obtained. 10     The ring cleavage may also be effected without
employing a carbonyl reagent by e.g. steam-distillation, but the reaction
time is longer. The compounds of formula VII may be obtained by e.g.
reducing a compound of formula VIII [err] 20  wherein [err] are as defined
above. The reduction of the compounds of formula VIII to the compounds of
formula VII may be effected e.g. according to known reduction methods. For
example, a thiazoline of formula VIII is suspended in water and reduced in
an acidic medium by addition of [err] preferably in an aqueous solution.
The compounds of formula VII may be isolated from the reaction mixture
according to known processes and optionally purified. 25     The preferred
compound of formula VII is the compound of formula VIIa [err] The compound
may be obtained by reducing the compound of formula Villa 35 [err] The
process for the preparation of compounds of formula V of the present
invention has the following advantages: The process may comprise only 2
reaction steps, starting from compounds of formula Vil which are 45 easily
preparable in a technical scale. The intermediate of formula VII need not
to be isolated or purified for the next reaction step. Simple reaction
conditions may be employed, neither high temperatures nor high pressures.
Cheap starting materials, water as reaction medium and high yields as well
as a simple isolation by evaporating and crystallisation are some of the
economic advantages of the process. No damage is inflicted on the
environment owing to the lack of malodorous reagents or formation of side
products. 50     The compounds of formula V represent a known class of
intermediates for the production of valuable antibiotics. For their
preparation the following processes are e.g. known: 1. [err]-aminothiole
hydrochlorides may be prepared in laboratory scale by condensation of
nitromethane, 



aldehyde or ketone and benzylmercaptane to give secondary
mercaptoalkylamines, reduction of the nitro group with [err] and reductive
removal of the benzyl group with sodium in liquid ammonia. The 55
process has following disadvantages: safety problems in handling large
amounts of nitromethane (danger of explosion by reaction with bases, e.g.
sec. amines), ecological problems stemming from the intensive, disagreeable
smell of benzyl mercaptan, safety problems in handling larger amounts of
[err] in ether and in handling metallic sodium in liquid ammonia.    EP
0421 364 B1 2. [err]-aminothioles may also be obtained by addition of
ammonia or amines to episulfides. The cleavage of the thiirane ring is
effected either at high temperatures (100-200 [err]) in a bomb tube or at
lower temperatures (up to 60 C) but employing silver salts in up to
over-stoichiometric amounts. The [err] aminomercaptan is obtained from the
silver complex by addition of hydrogen sulfide. The disadvantages 5     of
the process are: the episulfides have first to be obtained form the
corresponding epoxides, the addition of amines to episulfides at higher
temperature leads to bismercaptoethylated products and polymers, which are
very difficult to separate. The use of silver salts for the cleavage of
episulfide increases the costs and renders the precipitation of silver
sulfide with the toxic and malodorous hydrogen sulfide necessary. 10    3.
Reaction of disulfur dichloride with isobutyraldehyde yields the
corresponding dialdehyde disulfide. The latter is reacted with a nitrogen
compound to form an imine, which is reduced with [err] The drawbacks of the
process are: The dialdehyde disulfide is obtained after a long reaction
time (2 days) and a two-fold vacuum distillation only in 40% yield and the
reduction of the imine is difficult to be carried out on a larger scale due
to safety problems owing to the use of ether and [err] 15       Free base
forms of any of the compounds may be converted into acid addition salt
forms and vice versa. The following examples illustrate the invention
whereby all temperatures are given in * C. Example 1:
2-Isopropyl-5,5-dimethylthlazolidine (formula VIIa) 20 78.6 g
2-isopropyl-5,5-dimethylthiazoline (formula VIIIa) are suspended in 80 ml
distilled water in a 1 1 four-necked flask with stirrer, thermometer,
pH-electrode and 2 dropping funnels. The pH of the suspension is adjusted
to pH 2 with 2N HCI (about 20 ml). The suspension is vigorously stirred and
cooled with ice and treated simultaneously dropwise with hydrochloric acid
(first 80 ml 2N HCI, then about 80 ml 6N HCI) and 



25  NaBH4 - solution (10g in 100 ml H20) in such a manner that the inner
temperature does not exceed 20[err] and the pH-value remains at 2. After
the reaction is completed (TLC-control) the reaction mixture is extracted
twice with tert. butyl methyl ether (1 x 250 ml, 1 x 50 ml). The ether
phases are discarded. The colourless aqueous solution is treated with 250
ml tert. butyl methyl ether and the pH adjusted to 5.8 with 10N NaOH. The
phases are separated. The aqueous phase is extracted with 50 ml tert. butyl
methyl ether 30  (whereby the pH value should not drop below 5.5). The
etheral extracts are combined, stirred with 300 ml distilled water and the
pH value adjusted to 2 with about 60 ml 6N HCI under cooling. The etheral
phase is separated and discarded. The aqueous solution of
2-isopropyl-5,5-dimethylthiazolidine hydrochloride is used directly in the
next step. The title compound can also be isolated by evaporation of the
etheral phase of the second extraction and distillation in vacuo; whereby a
colorless liquid, b.p. 76-78[err] (14 mbar) is 35  obtained. [err] =
7Hz,CH3-CH):1.05(d,3H,J = [err] 1.35 [err] [err] 2.30(s,1H,NH);2.75 and
3.00 (AB,2H, JAB=15Hz, H-4, H-4'); 4.50 (d,1H, J = 7Hz, H-2). The reduction
and the work-up are monitored by TLC. A part of  the reaction mixture is
treated with 10 40  parts methanol and 1 part 2N sodium hydroxide solution,
brought directly to a plate, and ethylacetate is used as eluent. The
detection is effected with UV light or spraying with molybdatophosphoric
acid and heating to 150[err]. 45 50 55 7    EP 0 421 364 B1 [err] Rkg =
Reaction mixture 20             Et-1 = Etheral phase of 1st  extraction W-1
=   Aqueous phase of 1st extraction (pH 2) Et-2 = Etheral phase of 2nd
extraction 25                 W-2   = Aqueous phase of 2nd extraction (pH
5.8) Example 2: Dimethylcysteamine.Hydrochloride (compound of formula Va) 



30     The aqueous phase obtained in Example 1 in a 1 I four-necked flask
equipped with thermometer, pH- electrode and reflux condenser is covered
with a layer of 300 ml toluene and treated under inert gas atmosphere with
50 ml phenylhydrazine. The mixture is vigorously stirred under inert gas
atmosphere under reflux for [err] to 2 hours until no starting material is
detected (TLC control). The mixture is cooled to 20-25[err] treated with 20
ml acetone and stirred for 10 minutes. The phases are separated and the
aqueous phase 35 extracted 4 times with 50 ml toluene each time. Water is
distilled off at [err] under a weak vacuum. The solid residue is dried well
in the reaction vessel [err] bath temperature) and then dissolved in 100 ml
hot absolute ethanol. The solution is cooled to room temperature under
stirring and treated slowly dropwise with 300 ml tert.butyl methyl ether.
The mixture is left overnight in a refrigerator to crystallize. The
colorless crystals are filtered off, washed with a mixture of 20 ml ethanol
and 100 ml tert.butyl methyl ether 40 and dried at [err] in a vacuum shelf
dryer to give 49.2 g (70%) of the title compound, m.p. 238[err] (subl.).
[err]H-NMR(D20): 1.45 (s,6H, [err] 3.15 (s, 2H, [err] The ring cleavage and
the work up are followed by TLC. The toluene phases are brought directly to
the TLC-plates, the aqueous phase first being diluted with methanol (1:10)
and made alkaline with 1 part of 2N sodium hydroxide solution. Eluent:
[err] 45 Detection: spraying with molybdatophosphoric acid and heating to
[err] 50 55 8    EP 0 421 364 B1 [err] 5 10 [err] 15 Phh  = Phenylhydrazine
20                       RkT  = Reaction toluene phase RkW   = Reaction
aqueous phase W     = aqueous phase before evaporation 25 



Example   3:   14-0-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methyl
propan-2-yl-thioacetyl]- mutilin.Hydrochloride 30  a)
N-[3-Methoxy-1-methyl-3-oxo-1-propenyl]-D-valine.potassium salt (D-Valine
Dane salt). 36.6 g solid KOH are dissolved in 1250 ml isopropanol under
slight warming. 65 g D-valine are added, followed by 65.9 ml methyl
acetoacetate. The mixture is stirred to give after about 10 minutes a light
yellow solution, which is refluxed for 2 hours. The reflux condenser is
replaced by a Claisen condenser and a short 35  column (about 10 cm) and
the water formed during the condensation reaction (2 Mol equivalents)
removed by distilling off about 1100 ml isopropanol. Thereafter 500 ml
isopropanol are added and again 500 ml isopropanol are distilled off. The
still warm solution (which in the cold solidifies) is either poured on 3 I
t.butyl methyl ether or diluted with the same amount of t.butyl methyl
ether and stirred under ice-cooling for about 3 hours. The resulting
suspension is left overnight at [err] under exclusion of moisture (the
product is 40  hygroscopic), filtered, washed with 500 ml tert. butyl
methyl ether and dried at 40 to 50  overnight in a vacuum shelf dryer to
give the heading compound, m.p. 212-218[err] b)
14-0-[(1-Amino-2-methylpropan-2-yl)thioacetyl]mutilin (formula III) 45
75.7 g Pleuromutilin, 42 g p-toluenesulfonyl chloride in 200 ml tert. butyl
methyl ether, and 40 ml water are treated slowly in a 0.5 I Schmizo-reactor
with stirrer, inner thermometer and reflux condensor with 50 ml 10N sodium
hydroxide solution. The reaction mixture warms up to about 30 . The mixture
is vigorously stirred and refluxed for 1 hour, thereafter the reaction
being finished to give a tosylate of formula IV. The mixture is cooled to
[err] and treated whilst stirring with 31.2 g
dimethylcysteamine-hydrochloride, 3.2 g 50  benzyltributyl ammonium
chloride and 50 ml 10N sodium hydroxide solution. The inner temperature
raises to [err] The reaction mixture is vigorously stirred and heated to
40-45  . After about 1 hour the reaction is complete. The mixture is
diluted with 500 ml water, cooled to 0  and stirred at 0  for 15 minutes.
Thereafter the mixture is filtered. The product is washed with water and
cold tert.butyl methyl ether (twice with each 100 ml) and dried overnight
in a vacuum dryer at [err] to give the heading compound, m.p. 153- 55
155[err] If desired the second addition of 50 ml 10 N sodium hydroxide may
be omitted and instead 100 ml of 10 N sodium hydroxide is added instead of
the first addition of 50 ml 10 N sodium hydroxide (to the pleuromutilin).
EP 0 421 364 B1 c)
14-O-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-thioacetyl]m
utilin-Hydrochloride 



14 g D-Valine-Dane-salt are suspended in 200 ml tert.butyl methyl ether in
a 0,5 I Schmizo-double jacketed reactor equipped with thermometer and
stirrer. 6.6 ml N-methylmorpholin are added and the 5  suspension cooled to
[err] To the cooled and stirred suspension are added within 5 minutes 5 ml
chloroformic acid ethylester. The mixture is stirred 30 minutes at [err].
23.3 g solid 14-O-[(1-amino-2- methylpropan-2-yl)thioacetyl]mutilin are
added followed by 50 ml tert.butyl methyl ether. The mixture is stirred
either for 60 minutes at [err]and 30 minutes at 20 or for 30 minutes at -10
and 60 minutes at [err] The mixture is then extracted with 150 ml water. 10
Solution of a compound of formula 11 in tert.-butyl methyl ether results.
The organic phase is treated with 200 ml water and the pH adjusted to
1.0-1.2 with about 14 ml 6N hydrochloric acid under vigorous stirring. The
mixture is vigorously stirred at room temperature for 1 to 2 hours, and the
pH value is kept constant by addition of 2N hydrochloric acid. The
completion of the hydrolysis of the enamine protecting group is followed by
HPLC. The organic phase is separated and the aqueous phase extracted 3
times with 15  tert. butyl methyl ether 125 ml each in order to remove the
acetoacetic acid ester. To the stirred aqueous phase are added 150 ml tert.
butyl methyl ether and the pH adjusted to about 7 with 1 ON sodium
hydroxide solution and then to pH 8.0-9.0 with 2N sodium hydroxide
solution. The phases are separated, and the organic phase is extracted
twice with water, 100 ml each. The etheral phase is treated with 150 ml
water and the pH adjusted to 2.5-3.0 with 2N hydrochloric acid under
vigorous stirring. The mixture is stirred for 5 20  minutes and the phases
are separated. The tert.butyl methyl ether is removed in a rotavapor in
vacuo at [err] The heading compound is obtained by spray- or freeze drying
from the aqueous solution. Claims Claims for the following Contracting
States: AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE 25 1. A process
of the preparation of a mutalin derivative of the formula I [err] 40 45
wherein [err] are the same or different and each represent hydrogen, alkyl
having 1 to 4 carbon atoms, alkenyl having 2 to 4 carbon atoms, cycloalkyl
having 5 or 6 ring-members, phenyl or benzyl, in free base form or acid
addition salt form, comprising (i) reacting a compound of the formula III
50 55 10  



c) 14-O-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2
-yl-thioacetyl]mutilin-Hydrochloride 14 g D-Valine-Dane-salt are suspended
in 200 ml tert.butyl methyl ether in a 0,5 I Schmizo-double jacketed
reactor equipped with thermometer and stirrer. 6.6 ml N-methylmorpholin are
added and the 5   suspension cooled to [err] To the cooled and stirred
suspension are added within 5 minutes 5 ml chloroformic acid ethylester.
The mixture is stirred 30 minutes at [err] 23.3 g solid 14-O-[(1-amino-2-
methylpropan-2-yl)thioacetyl]mutilin are added followed by 50 ml tert butyl
methyl ether. The mixture is stirred either for 60 minutes at 0  and 30
minutes at 20[err] or for 30 minutes at [err] and 60 minutes at [err] The
mixture is then extracted with 150 ml water. 10     Solution of a compound
of formula 11 in tert.-butyl methyl ether results. The organic phase is
treated with 200 ml water and the pH adjusted to 1.0-1.2 with about 14 ml
6N hydrochloric acid under vigorous stirring. The mixture is vigorously
stirred at room temperature for 1 to 2 hours, and the pH value is kept
constant by addition of 2N hydrochloric acid. The completion of the
hydrolysis of the enamine protecting group is followed by HPLC. The organic
phase is separated and the aqueous phase extracted 3 times with is tert.
butyl methyl ether 125 ml each in order to remove the acetoacetic acid
ester. To the stirred aqueous phase are added 150 ml tert. butyl methyl
ether and the pH adjusted to about 7 with 1ON sodium hydroxide solution and
then to pH 8.0-9.0 with 2N sodium hydroxide solution. The phases are
separated, and the organic phase is extracted twice with water, 100 ml
each. The etheral phase is treated with 150 ml water and the pH adjusted to
2.5-3.0 with 2N hydrochloric acid under vigorous stirring. The mixture is
stirred for 5 20 minutes and the phases are separated. The tert.butyl
methyl ether is removed in a rotavapor in vacuo at [err]. The heading
compound is obtained by spray- or freeze drying from the aqueous solution.
Claims Claims for the following Contracting States: AT, BE, CH, LI, DE, DK,
FR, GB, GR, IT, LU, NL, SE 25 1. A process of the preparation of a mutalin
derivative of the formula I 30 [err] 40 45     wherein [err] are the same
or different and each represent hydrogen, alkyl having 1 to 4 carbon atoms,
alkenyl having 2 to 4 carbon atoms, cycloalkyl having 5 or 6 ring-members,
phenyl or benzyl, in free base form or acid addition salt form, comprising
(i) reacting a compound of the formula III 



50 55 10    [err] 0 5 10
III 15 in which [err] are as defined above, with D-valine, protected as an
enamine and activated as a carbonic acid mixed anhydride, to give a
compound of the formula II 20 25 in which [err] are as defined above; [err]
is alkyl; [err]  is hydrogen or alkyl; and [err] is alkyl; and (ii)
deprotecting the compound of the formula II. 40 2. A process according to
claim I in which both steps (i) and (ii) are effected in the same reaction
vessel. 3. A process according to claim 1 or claim 2 wherein the compound
of formula III is produced by the step of (iii) reacting a tosylate of
formula IV 45 50 55    EP 0 421 364 B1 0 IV [err] with a compound of
formula V [err] 



25 4. A process according to claim 3 wherein a compound of formula V is
produced by cleaving a compound of formula VII 30 [err]
VII 35 wherein [err]   and R2 are as defined in claim 1 and R3   and R4 are
the same or different and are hydrogen, alkyl, alkenyl, cycloalkyl, aryl or
aralkyl. 40 5. A process according to claim 3 or 4 wherein a compound of
formula [err] is obtained from the compound of formula IV employing sodium
hydroxide solution and in the presence of a phase transfer catalyst. 6. A
process according to claim 3, 4 or 5 wherein the tosylate is produced by
the step of (iv) tosylating a pleuromutilin of formula VI 45 50 55 12    EP
0 421 364 B1 [err] [err] 10
VI 15                                             [err] 7. A process
according to claim 6 wherein the steps (iii) and (iv) defined in claim 3
and 6 are effected in 20     the same reaction vessel. 8. A process
according to any preceeding claim wherein the compound of formula I is
obtained in acid addition salt form. 25  9. A process according to any
proceeding claim wherein [err] are each methyl and the product is 1 4-O-[1
-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-thioacetyl]mutilin.
10. A process according to claim 9 wherein the compound is obtained in
hydrochloride salt form. 30  11. A compound of formula 11 as defined in
claim 1. 



12. A compound of claim 11 wherein [err] are each methyl. 13. A compound of
claim 11 wherein R5 is methyl and [err] is hydrogen. 35 Claims for the
following Contracting State: ES 1. A process of the preparation of a
compound of formula I 40 0                  0 45
[err] 50 55 wherein [err] are the same or different and each represent
hydrogen, alkyl having 1 to 4 carbon atoms, alkenyl having 2 to 4 carbon
atoms, cycloalkyl having 5 or 6 ring-members, phenyl or benzyl, in 13    EP
0421 364 B1 free base form or acid addition salt form, comprising (i)
reacting a compound of the formula III [err] 10 15 20 in which [err] are as
defined above, with D-valine, protected as an enamine and activated as a
carbonic acid mixed anhydride, to give a compound of the formula 11 25
[err] 0 30 [err] 35 40                                             [err] in
which [err] are as defined above; [err] is alkyl; [err]s hydrogen or alkyl;
and [err]is alkyl; and (ii) deprotecting the compound of the formula II. 



45 2. A process according to claim 1 in which both steps (i) and (ii) are
effected in the same reaction vessel. 3. A process according to claim 1 or
claim 2 wherein the compound of formula III  is produced by the step of
(iii) reacting a tosylate of formula IV 50 55 14    EP 0 421 364 B1 with a
compound of formula V [err] 25 4. A process according to claim 3 wherein a
compound of formula V is produced by cleaving a compound of formula VII 30
VII [err] 35     wherein R1 and R2 are as defined in claim 1 and R3 and R4
are the same or different and are hydrogen, alkyl, alkenyl, cycloalkyl,
aryl or aralkyl. 5. A process according to claim 3 or 4 wherein a compound
of formula III is obtained from compound of 40     formula IV employing
sodium hydroxide solution and in the presence of a phase transfer catalyst.
6. A process according to claim 3, 4 or 5 wherein the tosylate is produced
by the step of (iv) tosylating a pleuromutilin of formula VI 45 50 55 15
EP 0 421 364 B1 10
VI 



[err] 7. A process according to claim 6 wherein the steps (iii) and (iv)
defined in claim 3 and 6 are effected in the same reaction vessel. 20 8. A
process according to any preceeding claim wherein the compound of formula I
is obtained in acid addition salt form. 9. A process according to any
preceeding claim wherein [err] are each methyl and the product is 25
14-O-[1-((D)-2-Amino
-3-methylbutyrylamino)-2-methylpropan-2-yl-thioacetyl]mutilin. 10. A
process acccording to claim 9 wherein the compound is obtained in
hydrochloride salt form. PatentansprUche 30  PatentansprUche fUr folgende
Vertragsstaaten: AT, BE, CH, LI, DE, DK, FR, GB, GR, IT, LU, NL, SE 1.
Verfahren zur Herstellung eines Mutalinderivates der Formel 35
0                     0 JIQ\S sN      NH2 oss R1 R2 H 40 *s
<                                    ~~~~~~~~~~~~~~~~~~~~~~~I 45 OH 50
worin R1 and R2 gleich oder verschieden sind und jeweils Wasserstoff, Alkyl
mit 1 bis 4 Kohlenstoffato- men, Alkenyl mit 2 bis 4 Kohlenstoffatomen,
Cycloalkyl mit 5 oder 6 Ringgliedem, Phenyl oder Benzyl bedeuten, in Form
der frelen Base oder des Saureadditionssalzes, dadurch gekennzeichnet, dass
eine Verbindung der Formel 55 16    EP 0 421 364 E1 I 1111111111111
IIII11111 ffI11111 *   C   L   M   S   * 0 



*1o 0 :<                             m OH 20      worin R, und R2 die
obgenannte Bedeutung haben, mit D-Valin, geschdtzt als ein Enamin und
aktiviert als ein gemischtes Carbonsaureanhydrid, zu einer Verbindung der
Formel -          R    R                 N             6 30               O
10~~~~~~~~~~~~~~~~~~~~~~~~~~I 35 OH OH 40: worin R, und R2 die obgenannte
Bedeutung haben, , R6  Wasserstoff oder Alkyl und R7 Alkyt bedeutet,
reagieren gelassen wird und (ii) die Verbindung der Formel II entsch~tzt
wird. 45 2. Vierfahren nach Anspruch 1, dadurch gekennzeichnet, dass beide
Stufen (i) und (ii) im gleichen Reaktionsgefass ausgef~hrt werden 3.
Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung der
Formel ill, gekennzeichnet 50     durch Stufe (iii), Reaktion eines
Tosyiats der Formel IV 55 17    -4~ ~ ~ ~ ~ ~ EP 0 421 364 B1 1lOTos 5
0 10 15 mit einer Verbindung der Formel V 20
R HS   C- CH2 -NH2                              V 



25                                      1 22 30 4. Verfahren nach Anspruch
3 zur Herstellung einer Verbindung der Formel V, dadurch gekennzeichnet,
dass eine Verbindung der Formel NH 35R R1R3
VII R2                    R 40 worm  R, und R2 die im Anspruch 1 angegebene
Bedeutung haben und R3 und R4 glelch oder verschieden sind und Wasserstoff,
Alkyl, Alkenyl, Cycloalkyl, Aryl oder Aralkyl bedeuten, gespalten wird. 45
5. Verfahren nach den AnsprOchen 3 oder 4, dadurch gekennzeichnet, dass
eine Verbindung der Formel III aus einer Verbindung der Fornel IV durch
Verwendung einer Natriumhydroxidiosung in Gegenwart eines
Phasentransferkatalysators erhalten wird. 6. Verfahren nach den Ansprtchen
3, 4 oder 5, dadurch gekennzeichnet, dass das Tosylat durch Stufe so
(iv), Tosylierung eines Pleuromutilins der Formel 55 18    EP 0 421 364 B1
o             l~~~lllclllllLI"ll i8ll I i! 0AK" OH 0 5 VI 10 15
OH hergestellt wird. 20  7. Verfahren nach Anspruch 6, dadurch
gekennzeichnet, dass die Stufen (iii) und (iv), die in den 



Ansprlichen 3 und 6 definiert sind, im gleichen Reaktionsgefass ausgef~hrt
werden. a  Verfahren nach einem der vorangehenden AnsprUche, dadurch
gekennzeichnet, dass die Verbindung der Formel I in Form des
Saureadditionssalzes erhalten wird. 25 9. Verfahren nach einem der
vorangehenden Anspruche, dadurch gekennzeichnet, dass R1 und R2 jeweils
Methyl bedeuten und das Produkt
14-0-[1-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-
thioacetyl]-mutilin ist. 30 10. Verfahren nach Anspruch 9, dadurch
gekennzeichnet, dass die Verbindung in Form des Hydrochlorid- salzes
erhalten wird. 11. Verbindung der Formel II, wie im Anspruch 1 definiert.
35  12. Verbindung nach Anspruch 11, worin R1 und R2 jeweils Methyl
bedeuten. 13. Verbindung nach Anspruch 11, worin Rs Methyl und Rs
Wasserstoff bedeutet. Patentanspruche fUr folgenden Vertragsstaat: ES 40 1.
Verfahren zur Herstellung einer Verbindung der Formel 0              ~~0 45
NH2 -~~R , R2 H 50                         I 55 19    worin R1 and R2
gleich oder verschieden sind und jeweils Wasserstoff, Alkyl mit 1 bis 4
Kohlenstoffato- men, Alkenyl mit 2 bis 4 Kohlenstoffatomen, Cycloalkyl mit
5 oder 6 Ringgliedern, Phenyl oder Benzyl bedeuten, in Form der freien Base
oder des Sgureadditionssaizes, dadurch gekennzeichnet, dass eine Verbindung
der Formel 5 0 0                      NH 



10                                          o      o     S X 20
< 25     worin R1 und R2 die obgenannte Bedeutung haben, mit D-Valin,
geschUtzt als ein Enamin und aktiviert als ein gemischtes
Carbonsaureanhydrid, zu einer Verbindung der Formel 30H NC 35
j 40 OH 45 worin R1 und R2 die obgenannte Bedeutung haben, Rs Alkyl, Rs
Wasserstoff oder Alkyl und R7 Alkyl bedeutet, reagieren gelassen wird und
(ii) die Verbindung der Formel 11 entschftzt wird. 5o  2. Verfahren nach
Anspruch 1, dadurch gekennzeichnet, dass beide Stufen (i) und (ii) im
gleichen Reaktionsgeffiss ausgefUhrt werden 3. Verfahren nach Anspruch 1
oder 2 zur Herstellung einer Verbindung der Formel 111, gekennzeichnet
durch Stufe (iii), Reaktion eines Tosylats der Formel IV 55 20    EP 0 421
364 B1 O        -    I1*11111!11B111IIIMIIHi11 III,! I&, OTos 5
0 iv 10 15 mit einer Verbindung der Formel V 20 I HS-C  CH2-NH2    V 



25 30 4. Verfahren nach Anspruch 3 zur Herstellung einer Verbindung der
Formel V, dadurch gekennzeichnet, dass eine Verbindung der Formel NH 35
R R       S            R 4 40 worin R1 und R2 die im Anspruch 1 angegebene
Bedeutung haben und Rs und R4 gleich oder verschieden sind und Wasserstoff,
Alkyl, Alkenyl, Cycloalkyl, Aryl oder Aralkyl bedeuten, gespalten wird. 45
5. Verfahren nach den AnsprUchen 3 oder 4, dadurch gekennzeichnet, dass
eine Verbindung der Formel III aus einer Verbindung der Fomel IV durch
Verwendung einer Natriumhydroxidl6sung in Gegenwart eines
Phasentransferkatalysators erhalten wird. 6. Verfahren nach den AnsprUchen
3, 4 oder 5, dadurch gekennzeichnet, dass das Tosylat durch Stufe 50
(iv), Tosylierung eines Pleuromutilins der Formel 55 21    EP O 421 364 B1
||| |||||| || ||| EP 0 421 364 Bi         *I ~111111 1! ii11111UP11iii1 11
1111 * C   L   M   S 0 OH VI 10 hergestelit wird. 2o  7. Verfahren nach
Anspruch 6, dadurch gekennzeichnet, dass die. Stufen (iii) und (iv), die in
den AnsprUchen 3 und 6 definiert sind, im gleichen Reaktionsgefass
ausgef~hrt werden. 8. Verfahren nach einem der vorangehenden Ansprache,
dadurch gekennzeichnet, dass die Verbindung der Formel I in Form des
Saureadditionssalzes erhalten wird. 



25 9. Verfahren nach einem der vorangehenden AnsprUche, dadurch
gekennzeichnet, dass R1 und R2 jeweils Methyl bedeuten und das Produkt
14-0-[l-((D)-2-Amino-3-methylbutyrylamino)-2-methylpropan-2-yl-
thioacetyl]-mutilin ist. 30 10. Verfahren nach Anspruch 9, dadurch
gekennzeichnet, dass die Verbindung in Form des Hydrochlorid- salzes
erhalten wird. Revendications Revendications pour les Etats contractants
suivants  AT, BE, CH, Li, DE, DK, FR, GB, GR, IT, LU, 35 NL, SE 1. Un
proc6de de pr6paration d'un d6rive de la mutaline de formule I 0~~~ 40 a
oJ      W     C    N     H 2~~~~~~N 45 ~~~~~~~~~~~~~~~~~~~~~~~~I 50 55
dans laquelle R1 et R2 sont identiques ou differents et signifient chacun
l'hydrogene, un groupe alkyle contenant de 1 a 4 atomes de carbone, un
groupe alc6nyle contenant de 2 & 4 carbone de carbone, un groupe
cycloalkyle a 5 ou 6 chainons, ou un groupe ph6nyle ou benzyle, sous forme
de base libre ou sous forme d'un sel d'addition d'acide, comprenant 22
EP 0 421 364 B1                  1 IiII11       N 111151 lil (i) la
reaction d'un compos6 de formule III 5. 10~ ~ ~ ~ 10~~~~~~~~~~~~~~~~i 15 OH
20        dans laquelle R1 et R2 sont tels que definis ci-dessus, avec la
D-valine, proteg6e sous forme d'enamine et activ6e sous forme d'anhydride
mixte avec I'acide carbonique, pour donner un 



compos6 de formule 11 25
0                 0 H OH 30
Rs~~~~~~,' R 40~~~ 40 dans laquelle R, et R2 sont tels que d6finis
ci-dessus, R5 signifie un groupe alkyle, Rs signifie l'hydrogene ou un
groupe alkyle, et R7 signifie un groupe alkyle, et (ii) la d6protection du
compose de formule 11. 45 2. Un proc6d6 selon la revendication 1, dis
lequel les deux 6tapes (i) et (ii) sont effectu6es dans le meme r6cipient
de r6action. 3. Un proc6d6 selon la revendication 1 ou 2, dis lequel le
compos6 de formule III est produit par I'6tape 50     de (iii) reaction
d'un tosylate de formule IV 55 23    EP 0 421 364 B1
111111111111111111l 11111 * C   L   N S 0 OTos 0 5 IV 10~~~~ 1s avec un
compos6 de formule V _    20 HS - C - CH2 - NH2 I
V R2 



25 4. Un proced6 selon la revendication 3, dans lequel un compos6 de
formule V est prodcuit par clivage d'un compose de formule VIl 30 30  R y<
R3 |VII R~t   S       A4 35     dans laquelle R1 et R2 sont tels que
d6finis a la revendication 1 et R3 et R4 sont identiques ou diff6rents et
signifient I'hydrogene ou un groupe alkyle, alcenyle, cycloalkyle, aryle ou
aralkyle. 40  5. Un proc6d6 selon la revendication 3 ou 4, dans lequel un
compos6 de formule III est obtenu a partir du compose de formule IV en
utilisant une solution d'hydroxyde de sodium et en pr6sence d'un catalyseur
de transfert de phase. 6. Un proced6 selon la revendication 3, 4 ou 5, dans
lequel. le tosylate est produit par I'6tape de (iv) 45     tosylation d'une
pleuromutiline de formule VI 50 55 24    EP 0 421 364 B1
!     111111 lIJI 11111 111111 * C   L   M   S * 4~~~ 0 Q 5 10
VI OH 15 7. Un proc6d6 selon la revendication 6, dans lequel l'6tape (iii)
et (iv) d6finies aux revendications 3 et 6, sont effectu6es dans le meme
rdcipient de r6action. 20 



8. Un procede selon l'une quelconque des revendications pr6c6dentes, dans
loquel le compose de formule I est obtenu sous forme de sel d'addition
d'acide. 9. Un proc6d6 selon l'une quelconque des revendications
pr6c6dentes, dans lequel RI et R2 signifient 25     chacun un groupe
m6thyle et le produit est la
14-0-[1-((D)-2-amino-3-m6thylbutyrylamino)-2-methylpro-
pane-2-yI-thioac6tyl]mutiline. 10. Un proced6 selon la revendication 9,
dans lequel le compos6 est obtenu sous forme de chlorhydrate. 30  11. Un
compos6 de formule 11 tel que d6fini a la revendication 1. 12. Un compos6
de la revendication 11, dans lequel R1 et R2 signifient chacun un groupe
m6thyle. 13. Un compose de la revendication 11, dans lequel Rs signifie un
groupe m6thyle et R6 signifie 35     I'hydrogene. Revendicatlons pour
l'Etat contractant suivant: ES 1. Un proc6d6 de pr6paration d'un compos6 de
formule I 40 00 _~~~ NH~ 45                H 501 55
OH dans laquelle RI et R2 sont identiques ou diff6rents et repr6sentent
chacun l'hydrogene, un groupe 25    EP O 421 364 Bi                     I
I!IIi   IIIJI* liii II II * C  -L   M   S * alkyle contenant de 1 a 4
atomes de carbone, un groupe alcenyle contenant de 2 a 4 atomes de carbone,
un groupe cycloalkyle a 5 ou 6 chafnons, ou un groupe phenyle ou benzyle,
sous forme de base libre ou sous forme d'un sel d'addition dacide,
comprenant (i) la r6action d'un compos6 de formule III 5 0 0E 10~ ~ ~ ~ 



'' 20 dans laquelle R1 et R2 sont tels que definis ci-dessus, avec la
D-valine, proteg6e sous forme d'6namine et activ6e sous forme d'anhydride
mixte avec I'acide carbonique, pour donner un 25        compos6 de formule
11 40      \                               0 0E 35 40 45        dans
laquelle R1 et R2 sont tels que definis ci-desus, Rs signifie un groupe
alkyle, Rs signifie I'hydrogene ou un groupe alkyle, et R7 signifie un
groupe alkyle, et (ii) la d6protection du compose de formule I. 2. Un
proc6d6 selon la revendication 1, dans lequel les deux 6tapes (i) et (ii)
sont effectu6es dans le 50     m6me r6cipient de r6action. 3. Un proc6d6
selon la revendication 1 ou 2, dans lequel le compos6 de formule III est
prodcuit par l'6tape de (iii) r6action d'un tosylate de formule IV 55 26
>  EP O 421 364 B1            . 1111111 111111 11111 liii II hf *   C   L
M   S   * 0 Ms Q 5 tSIV 10 avec un compos6 de formule V Iks-!    20 HS -
- CH2   NH2                                       v R2 25 



4. Un proc6de selon la revendcication 3, dans lequel un compos6 de formule
V est produit par clivage d'un compose de formule VII 30 RI7 < R3
VII R         ~~~R4 35 dans laquelle R1 et R2 sont tels que d6finis a la
revendication 1 et R3 et R4 sont identiques ou diff6rents et signifient
I'hydrogene ou un groupe alkyle, alcenyle, K...-'            cycloalkyle,
aryle ou aralkyle. 40 5. Un proced6 selon la revendication 3 ou 4, dans
lequel un compose de formule III est obtenu a partir d'un compos6 de
formule IV en utilisant une solution d'hydroxyde de sodium et en pr6sence
d'un catalyseur de transfert de phase. 45  6. Un proc6d6 selon la
revendication 3, 4 ou 5, dans lequel le tosylate est produit par I'etape de
(iv) tosylation d'une pleuromutiline de formule VI 50 55 27    EP 0 421 364
B1                   ,I 111111 111111111111 11111 *   C   L   M   S 0 0~
/0 10
VI 7. Un proc6d6 selon la revendication 6, dans lequel les 6tapes (iii) et
(iv) d6finies aux revendications 3 et 6 sont effectu6es dans le m8me
r6cipient de r6action. 20 &  Un proc6d6 selon lune quelconque des
revendications prec6dentes, dans lequel le compos6 de formule I est obtenu
sous forme de sel d'addition d'acide. 9. Un proc6d6 selon l'une quelconque
des revendications pr6c6dentes, dans lequel R1 et R2 signifient 



25     chacun un groupe m6thyle et le produit est la
14-0-[1-((D)-2-amino-3-m6thylbutyrylamino)-2-m6thylpro-
pane-2-yi-thioacetyl]mutiline. 10. Un proc6d6 selon la revendication 9,
dans lequel le compos6 est obtenu sous forme de chlorhydrate. 30 35 40 45
50 55 28    


