
EP 0 228 606 B1 Description The present invention concerns new
2'-substituted-4-deoxy-thiazolo[5,4-c]rifamycin SV derivatives of formula I
5 [ERR] wherein [err] represents hydrogen or acetyl, [err] and [err] each
independently represent [err] alkyl or [err] and 25   [err] taken together
with the adjacent nitrogen atom represent a 4-7 membered saturated
heterocyclic ring selected from azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, oxazolidinyl, pyrazolidinyl, thiazolidinyl, mor- pholinyl,
imidazolidinyl, wherein a ring nitrogen atom may be substitued with a
substituent R4which is selec- ted from [err] alkyl, hydroxy [err] alkyl,
[err] alkanoyl, [err] alkoxycarbonyl, phenyl optionally substituted with 1
to 3 substituents selected from halogeno, hydroxy, [err] alkyl and [err]
alkoxy ; phe- 30  nyl-[err] alkyl wherein the phenyl ring may be optionally
substituted with 1 to 3 substituents selected from halogeno, hydroxy, [err]
alkyl, and [err] alkoxy; and phenyl-[err] alkoxycarbonyl wherein the phenyl
ring may be substituted with from 1 to 3 substituents selected from
halogeno, hydroxy, [err] alkyl and [err] alkoxy, and the pharmaceutically
acceptable acid addition salts thereof. 4-deoxy-thiazolo[5,4-c]rifamycin SV
(also called "rifamycin P") has been obtained both by fermentation 35  of
Nocardia strains and by chemical processes. The fermentation process has
been disclosed in GB 1470426 while chemical processes are reported in US
4144234 and 4129562. 2'-Alkyl-4-deoxy-thiazolo[5,4-c]rifamycin SV
derivatives are described in US 4169834; 2'-hydrazonomethyl
4-deoxythiazolo[5,4-c]rifamycin SV are described in EP-A-5140, while 40
4-deoxythiazolo[5,4-c]rifamycin SV having a mono-amino substituent or a
hydrazino substituent in position 2' are disclosed in DE-A-2741066 and are
prepared byreacting 3-bromo rifamycin S with the proper thiourea
derivative. In the present description and claims the term "[err] alkyl"
either alone or in combination with other groups represents alkyl groups of
1 to 4 carbon atoms such as methyl, ethyl, propyl, 1-methylethyl, 2-me- 45
thyl-1-propyl, 2-methyl-2-propyl and butyl. "[err] alkoxy" either alone or
in combination with othergroups represents alkoxygroups of 1 to 4 car- 



bon atoms such as methoxy, ethoxy, propoxy, 1-methylethoxy,
2-methylpropoxy, 2-methyl-2-propoxy and butoxy. "Halogeno" represents an
halogen atom selected from chloro, bromo, iodo, and fluoro. "4-7 membered
50  saturated heterocyclic ring ...... " represents a  4, 5, 6 or 7
membered saturated heterocyclic ring selected from azetidinyl,
pyrrolidinyl, piperidinyl, piperazinyl, oxazolidinyl, pyrazolidinyl,
thiazolidinyl, morpholinyl, and imidazolidinyl. The further ring nitrogen,
when present, may bear a substituent [err] which is defined as reported
above. A preferred group of compounds of the invention is represented by
those compounds of formula I whe- 55  rein [err] represents acetyl. Another
group of preferred compounds is represented by those compounds of formula I
wherein [err] and [err] independently represents a [err] alkyl group or
[err] and [err] taken together with the adjacent nitrogen atom represent a
4-7 memberend heterocyclic ring selected from azetidinyl, pyr- rolidinyl,
piperidinyl, 2    piperazinyl, oxazolidinyl, pyrazolidinyl, thiazolidinyl,
morpholinyl, imidazoldinyl groups and thefurtherring nitrogen atom when
present bears a sub- stituent R4 which is as defined above. A further
preferred group of compounds of the invention includes those compounds of
formula I wherein 5    [err] represents acetyl and [err] and [err]
independently represent methyl or ethyl, or [err] and [err] taken together
with the adjacent nitrogen atom represents a pyrrolidinyl, morpholinyl,
piperidinyl or piperazinyl group optionnaly substituted as defined above
with reference to the meanings of [err]. Specific preferred embodiments of
the invention are represented by the following compounds of formula I: 10
2'-(4"-morpholinyl) rifamycin P 2'-(1"-piperidinyl) rifamycin P
2'-(4"-methyl-1"-piperazinyl) rifamycin P 2'-(N,N-diethylamino) rifamycin P



The compounds of the invention are prepared by reacting
4-deoxy-thiazolo[5,4-c]rifamycin SV (i.e. 15  rifamycin P) or
25-desacetyl-4-deoxy-thiazolo[5,4-c]rifamycin SV, i.e. a compound of the
following formula II [ERR] 35  wherein [err] represents hydrogen or acetyl,
with an amine of formula [err] in the presence of an inert organic solvent,
with the proviso that when the [err] amine is piperazine [err] is different
from hydrogen. To obtain the piperazine derivative wherein [err] is
hydrogen, the corresponding phenyl [err] alkoxycar- bonyl derivative is
submitted to hydrogenolysis under conditions that prevent the hydrogenation
of the ansa double bonds. 40      The reaction temperature is generally
between [err] and [err] and preferably between [err] and 30C, the preferred
reaction temperature is room temperature. The Inert organic solvent may be
one of the organic solvents which do not unfavourably interfere with the
reaction course which are capable of at least partially dissolve the
starting material of formula 11 and the amine [err] while it is not
necessary that either the starting materials or the final products be com-
45  pletely dissolved into the reaction so as to form a homogeneous phase.
Representative examples of inert organic solvents are saturated "cyclic"
ethers like tetrahydrofuran or dioxane, glycol ethers like dimethoxyethanel
and [err] alkyl alkanoates such as ethyl acetate, propyl ace- tate or
ethylpropionate, and mixtures thereof. The hydrogenolytic step which Is
required to obtain the piperazine derivative wherein [err] is hydrogen 50
starting from the corresponding compound wherein [err] is as defined above
but different from hydrogen must be carried out under conditions that do
not lead to a substantial hydrogenation of the ansa double bonds. This
hydrogenolysis Is preferably conducted in a polar organic solvent such as a
lower alkanol in the presence of a hydrogenation catalyst like palladium on
carbon. Most preferred conditions are the presence of absolute ethanol as
the solvent and 10% palladium on 55  carbon as the catalyst. The reaction
course is monitored as known in the art by HPLC or TLC techniques so that
the skilled man is capable of adjusting the specific reaction conditions
and deciding when the reaction is to be con- sidered completed. 3 



EP 0 228 606 B1 Usual purification procedures such as extraction with
solvents, precipitation by addition of non-solvents, or by changing the pH
of the medium, and chromatographic procedures are suitable for the
purification of the compounds of the invention. Chromatographic procedures
includes preparative TLC, column chromatography and HPLC. 5      The
physico-chemical data, and purification methods, of some representative
compounds of the invention are reported in the following Tables I and II.
More particularly, the compounds listed below are compounds of formula I
wherein [err] represents acetyl, with the exception of compound 3b wherein
[err] represents hydrogen. 10 15 20 25 30 35 40 45 50 55 t 4    EP 0 228
606 B1 [ERR] 



EP 0 228 606 B1 [ERR] 40 6    EP 0 228 606 B1 [ERR] 7    EP 0 228 606 B1
Notes to Table I 1) When two quantities are reported the reagent was added
in two portions at the times indicated. 2) a) Acid treatment as described
for connpound la; b) acid/base treatment as described for compound 5    3a;
c) preparative TLC eluent mixture [err]/MeOH 95: 5, the compound is
collected dissolved with a mixt- ure of EtOAc and acid water, the organic
layer is separated, and concentrated to a small volume ; the product is
precipitated with petroleum ether; d) preparative TLC, eluent mixture
[err]/MeOH 95: 5, then worked up as described for compound 4; 10   e)
crystallized from EtOAc; f) precipitated from EtOAc with petroleum ether;
g) precipitated from [err] with petroleum ether; h) column chromatography,
on Silica Gel 60 (0.06-0.2 mm; Merck Co.) eluent mixture [err]/MeOH 95: 5.
15 



20 25 30 35 40 45 50 55 8    EP 0 228 606 B1 [ERR] 30 55 9    EP 0 228 606
B1 [ERR] 30 10    EP 0 228 606 B1 [ERR] 



11    EP 0 228 606 B1 [ERR] 50 55 12    EP 0 228 606 B1 Notes to Table II
On Silica Gel 60 [err] plates (Merck); solvent-run 10.0 cm 1) The
analytical results for C, H, N, S (and Cl) were within [err] 0.4% of the
theoretical values. 5      2) Eluent mixture [err]/MeOH 9/1. Under these
conditions the [err] of rifamycin P is 0.42. 3) Determined in glass
capillary tubes 4) Rifamycin P shows the following values of lambda  In
methanol nm: 225,260, 305, 352 412. n.d. = not determined The compounds of
the invention possess antimicrobial activity against gram positive and some
gram 10  negative bacteria and are also active against Mycobacteria
strains, in particular against Mycobacterium tuberculosis. The minimum
inhibitory concentration (MIC) of representative compounds of the invention
was deter- mined using two-fold dilution method in microtiter system. The
media used were: Todd-Hewitt broth (Difco) for streptococci; Iso-Sensitest
broth (Oxoid) for 15  staphylococci and gram-negative bacteria. The final
inoculum was about [err] cfMy/ml. MIC was read as the lowest concentration
which showed no visible growth after 18-24 hours incubation at [err]. 



For M. tuberculosis [err] the inoculum consisted of 0.5-1% of a 7-9 day
culture In Dubos medium. The tests were carried out in Kirschner medium
supplemented with 10% horse serum. 20      Observations were made after
7-days incubation at [err]. The results obtained are summarized in the
following Table III: 25 30 35 40 45 50 55 13    EP 0 228 606 B1 [ERR] 14
EP 0 228 606 B1 [ERR]    EP 0 228 606 B1 The antimicrobial activity of the
compounds of the invention is also confirmed in "in vivo" tests. The
results of experimental septicemia in mice are reported in the following
Table IV. 



The animals (groups of five mice) were infected by intraperitoneal
injection of 16-hour broth culture of S. aureus tour L 165. 5      Inocula
were adjusted so that untreated animals died of septicemia within 48 hours.
Animals were treated once daily for three days starting immediately after
infection. On the 10th day the valueforthe [err] in mg/kg/daywas calculated
bythe method of SPEARMAN-KARBER (Finney, D.J., Statis- tical method in
biological assay, page 524. C. Griffin Ltd., London, 1952), on the basis of
the percentage of surviving animals at each dose. 10 TABLE IV 15 Compound
[err]  (mg/Kg/day) of                     os         sc 20 Example lb
0.21          0.21 25 1c                  2.5           0.63 3a
0.36         0.16 3b                 13            10 3c                >20
3.3 30 3d                  3.3           3.3 3e                   1.9
0.63 5                   0.82          0.21 2                   0.63
0.16 35 40 The following examples further illustrate the invention. Example
1: 



45      a) 2'-(1"-Pyrrolidinyl) rifamycin P Pyrrolidine (10 ml) is added to
a solution of 1.0 g (1.35 mmole) of rifamycin P in 150 ml of THF at room
temperature. The reaction mixture is stirred for 5 hours then it is poured
into ice-water, acidified with diluted hydrochloric acid and extracted with
ethyl acetate (EtOAc) (2x100 ml). The combined extracts are washed with
water to neutrality, dried on anhydrous sodium sulphate and concentrated to
a small 50      volume at [err] under vacuum. The addition of petroleum
ether gives a precipitate that was collected and purified by preparative
TLC as follows: the solid is dissolved in few milliliter of MeOH and the
sol- ution is applied to Silica Gel plates 60 [err] (Merck) that are
developed with a mixture of [err]/MeOH 95: 5. The zone corresponding to the
title product is scraped off and eluted with methanol (MeOH). The extract
is evaporated to dryness, the residue is dissolved in ethyl acetate and
washed with diluted 55      hydrochloric acid, dried on sodium sulphate and
concentrated to a small volume. By adding petroleum ether a precipitate
forms which is filtered off and dried under vacuum. The yield and the
physico-chemical data are reported in Tables I and II. By following the
procedure of the above Example (1a) and using the appropriate amine
reactant the    EP 0 228 606 B1 following compounds are obtained whose
reaction conditions, purification details, yields and physi- cochemical
data are reported in Tables I and II: b) 2'-(4"-morpholinyl) rifamycin P
HNR2R3 = morpholine c) 2'-(4"-phenyl-1"-piperazinyl) rifamycin P [err] =
1-phenylpiperazine 5      d) 2'-(4"-phenylmethyl-1"-piperazinyl) rifamycin
P [err] = 1-benzylpiperazine e) 2'-(4"-ethoxycarbonyl-1"-piperazinyl)
rifamycin P [err] = 1-ethoxycarbonylpiperazine f)
2'-(4"-phenylmethoxycarbonyl-1"-piperazinyl) rifamycin P [err] =
1-phenylmethoxycarbonylpiperazine 10  Example 2: 2'-(1"-Piperidinyl)
rifamycin P Rifamycin P (1.0 g, 1.35 mmole) is dissolved in 15 ml of
piperidine and the resulting solution is stirred for 30 hours at room
temperature. 



The reaction mixture is poured in ice-water and worked up as described in
the foregoing Example (1 a). 15      Purification details, yield and
physico-chemical data are reported in Tables I and 11. Example 3: a)
2'-(4"-Methyl-1"-piperazinyl) rifamycin P 20      1-Methylpiperazine (10
ml) is added to a solution of rifamycin P (2.0 g, 2.7 mmole) in 300 ml of
EtOAc and the reaction mixture is stirred for 90 min at room temperature,
then an additional 10 ml of 1-methyl- piperazine is added. Stirring is
continued for 3.5 hours, then the reaction mixture is poured into ice-water
and made acidic with diluted hydrochloric acid, maintaining the pH between
4 and 5. The organic layer is discarded and the aqueous phase is brought to
about pH 7 with [err] and ext- 25      racted with EtOAc. The organic
extract is dried oversodium sulfate and concentrated to a small volume. By
cooling the compound of the title is obtained as crystalline powder which
precipitates. Purification details, yield and physico-chemical data are
reported in Tables I and II. By following the procedure of the above
Example (3a) and using the appropriate amine reactant the following
compounds are obtained whose purification details, yield and
physico-chemical data are 30      reported in Tables I and 11. b)
25-Desacetyl-2'-(4"-methyl-1-piperazinyl) rifamycin P (starting from
25-desacetyl rifamycin P) [err] = 1-methylpiperazine c)
2'-[4"(2"'-hydroxyethyl)-1"-piperazinyl]-rifamycin P [err] =
1-(2-hydroxyethyl) piperazine d)
2'-[4"(4"'-chlorophenyl)-1-piperazinyl]ifamycin P [err] =
1-(4-chlorophenyl) piperazine 35      e)
2'-[4"(4"'-methoxyphenyl)-1-piperazinyl] rifamycin P. [err] =
1-(4-methoxyphenyl)-piperazine. Example 4: 2'-(1"-Piperazinyl) rifamycin P
A solution of 0.22 g (0.23 mmole) of
2'-[4"-phenylmethoxycarbonyl-1"-piperazinyl] rifamycin P in 40 ml 40  of
absolute ethanol is left under hydrogen stream with stirring at room
temperature and atmospheric press- ure in the presence of 50 mg of 10%
palladium on carbon for 1 hour. The reaction is monitored by TLC (Rf 0.4,
relative to the starting compound). Once the reaction is com- plete the
reaction mixture is filtered and the solvent evaporated. The residue is
dissolved with MeOH and purified by preparative TLC on Silica Gel 60 [err]
plates 45  (eluent mixture [err]/MeOH 9: 1). The zones which contain the
product of the title are eluted with MeOH. 



The methanolic extracts are evaporated to dryness, the residue is dissolved
with ethyl acetate and the solution is washed with an aqueous NaHCO3
solution at pH 8.5, dried over sodium sulfate and concentrated to a small
volume. 50      Upon adding petroleum ether the compound of the title
precipitates which is filtered off and dried under vacuum. Example 5:
2'-(N,N-diethylamino) rifamycin P 55      N,N-Diethylamine (5 ml) is added
to a solution of rifamycin P (0.5 g, 0.67 mmole) in 25 ml of EtOAc and the
reaction mixture is allowed to stand at room temperature for five days,
then it is poured into ice-water and made acid with diluted hydrochloric
acid. The organic layer is separated, washed with water to neutrality,
dried on sodium sulphate and evapo- 17    EP 0 228 606 B1 rated to dryness.
The residue is dissolved with 2 ml of [err] and subjected to flash
chromatography by applying it to a column of 35 g of Silica Gel 60
(0.04-0.06 mm) Merck which is developed with: a) [err] (250 ml), 5      b)
[err] containing 0.5% (v/v) of methanol (500 ml), c) [err] containing 1%
(v/v) of methanol (500 ml), d) [err] containing 1.8% (v/v) of methanol (1
liter). This last mixture elutes the product of the title and is collected
in fractions of 100 ml each (12 fractions). Those fractions which contain
the productof the title are combined and evaporated to dryness obtaining 10
33 mg of pure compound. Preparation of the starting materials: rifamycin P:
(4-deoxy-thiazolo[5,4-c]rifamycin) SV 15 rifamycin P is prepared as
described in GB patent 1470426, US patent 4144234 or US patent 4129562. 



2'-Methoxycarbonyl rifamycin P: 20      2'-Methoxycarbonyl rifamycin P is
prepared as described by Cricchio et al., in Tetrahedron, 36, 1415- 1421
(1981) and US patent 4129562. 25-Desacetyl rifamycin P: 25      A solution
of 4.5 g (5.5 mmole) of 2'-methoxycarbonyl rifamycin P in 200 ml of acetone
and 100 ml of 50% aqueous NaOH is allowed to stand at room temperature with
stirring. The reaction is monitored by TLC ([err]/MeOH, 95: 5) until the
starting compound disappears (about 30 min). The reaction mixture is poured
into ice-water and extracted with EtOAc. The extracts are dried on 30
sodium sulfate and then evaporated to dryness under vacuum during 30 min.
The residue Is dissolved into 300 ml of the same acetone/aqueous NaOH
mixture and the solution is evaporated again. The residue is dissolved with
[err] and purified by silica gel (220 g) column chromatography eluting with
[err] containing increasing amounts of MeOH (from 1.5 to 2% in volume). 35
Fractions containing the desired product are pooled, and the solvents are
evaporated to dryness. By crystallization from EtOAc, 3.5 g (90%) of the
desired compound is obtained; mp 172-[err]; UV (MeOH) lambda   nm (log
epsilon) 224 (4.26), 260 (4.21) 298 (4.17), 405 (4.14). Anal. Calcd for
[err]: C 62.05. H 6.36; N 4.02; S 4.60. Found C 61.76; H 6.30; N 3.95; S
4.47. 40 Claims Claims for the contracting states  BE DE CH GB FR IT NL LU
SE 45 1. 2'-substituted-4-deoxy-thiazolo[5,4-c] rifamycin SV derivatives of
formula I 50 55 18   



EP 0 228 606 B1 rated to dryness. The residue is dissolved with 2 ml of
CI-12C12 and subjected to flash chromatography by applying it to a column
of 35 g of Silica Gel 60 (0.04-0.06 mm) Merck which is developed with: a)
[err] (250 ml), 5      b) [err] containing 0.5% (v/v) of methanol (500 ml),
c) [err] containing 1% (v/v) of methanol (500 ml), d) [err] containing 1.8%
(v/v) of methanol (1 liter). This last mixture elutes the product of the
title and is collected in fractions of 100 ml each (12 fractions). Those
fractions which contain the product of the title are combined and
evaporated to dryness obtaining 10  33 mg of pure compound. Preparation of
the starting materials: rifamycin P  (4-deoxy-thiazolo[5,4-c]rifamycin) SV
15 rifamycin P is prepared as described in GB patent 1470426, US patent
4144234 or US patent 4129562. 2'-Methoxycarbonyl rifamycin P: 20
2'-Methoxycarbonyl rifamycin P is prepared as described by Cricchio et al.,
in Tetrahedron, 36, 1415- 1421 (1981) and US patent 4129562. 25-Desacetyl
rifamycin P: 25      A solution of 4.5 g (5.5 mmole) of 2'-methoxycarbonyl
rifamycin P in 200 ml of acetone and 100 ml of 50% aqueous NaOH is allowed
to stand at room temperature with stirring. The reaction is monitored by
TLC ([err]/MeOH, 95: 5) until the starting compound disappears (about 30
min). The reaction mixture is poured into ice-water and extracted with
EtOAc. The extracts are dried on 30  sodium sulfate and then evaporated to
dryness under vacuum during 30 min. The residue is dissolved into 300 ml of
the same acetone/aqueous NaOH mixture and the solution is evaporated again.
The residue is dissolved with [err] and purified by silica gel (220 g)
column chromatography eluting 



with [err] containing increasing amounts of MeOH (from 1.5 to 2% in
volume). 35      Fractions containing the desired product are pooled, and
the solvents are evaporated to dryness. By crystallization from EtOAc, 3.5
g (90%) of the desired compound is obtained; mp 172-[err]; UV (MeOH) lambda
[err] nm (log epsilon) 224 (4.26), 260 (4.21) 298 (4.17), 405 (4.14). Anal.
Calcd for [err]: C 62.05. H 6.36; N 4.02; S 4.60. Found: C 61.76; H 6.30; N
3.95; S 4.47. 40 Claims Claims for the contracting states: BE DE CH GB FR
IT NL LU SE 45 1. 2'-substituted-4-deoxy-thiazolo[5,4-c] rifamycin SV
derivatives of formula I 50 55 18    EP 0 228 606 B1 10 [ERR] wherein [err]
represents hydrogen or acetyl, [err] and [err] each independently represent
[err] alkyl or [err] and [err] taken together with the adjacent nitrogen 20
atom represent a 4-7 membered saturated heterocyclic ring selected from
azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, oxazolidinyl,
pyrazolidinyl, thiazolidinyl, morpholinyl, imidazolidinyl, wherein a ring
nitrogen atom may be substituted with a substituent [err] which is selected
from [err] alkyl, hydroxy [err] alkyl, [err] alkanoyl, [err]
alkoxycarbonyl, phenyl optionally substituted with 1 to 3 substituents
selected from halogeno, hydroxy, [err] alkyl and [err] alkoxy; phenyl-[err]
alkyl wherein the phenyl ring may be 25  optionally substituted with 1 to 3
substituents selected from halogeno, hydroxy, [err] alkyl, and [err]
alkoxy; and phenyl-[err] alkoxycarbonyl wherein the phenyl ring may be
substituted with from I to 3 sub- 



stituents selected from halogeno, hydroxy, [err] alkyl and [err] alkoxy,
and the pharmaceutically acceptable acid addition salts thereof. 2. A
compound of claim 1 wherein [err] represents acetyl. 30      3. A compound
of claim 1 wherein [err] represents acetyl, [err] and [err] independently
represent methyl or ethyl, or [err] and [err] taken together with the
adjacent nitrogen atom represent a pyrrolidinyl, morpholinyl, piperidinyl
or piperazinyl group optionally substituted as defined in claim 1 with
reference to the meanings of [err]. 4. A compound according to claim 1
wherein [err] represents acetyl and NR2R3 represents 4-morpholinyl, 35
1-piperidinyl, 4-methyl-1-piperazinyl, or diethylamino. 5. A process for
preparing a compound of claim 1 which comprises reacting a compound of
formula 11 40 [ERR] 55   wherein [err] represents hydrogen or acetyl, a)
with an amine of formula [err] in the presence of an inert organic solvent,
to obtain a compound of formula I wherein the [err] group is as defined in
claim 1 with the exclusion of the compound wherein [err] represents an
unsubstituted piperazine; This is the replacement sheet Date: 11/10/91
EP0 228 606 B1 b) when a compound of formula I is desired wherein the [err]
group is an unsubstituted piperazine, subjecting to controlled
hydrogenolysis the corresponding compound of formula I wherein [err]
represent phenyl-[err]alkoxycarbonyl. 6. A process as claimed in claim 5
wherein the reaction temperature of step a) is between 5 and 40C. 5      7.
A process as claimed in claim 5 wherein the reaction temperature of step a)
is room temperature. 8. A process as claimed in claim 5 wherein the
hydrogenolysis of step b) is carried out in a polar organic solvent in the
presence of a hydrogenation catalyst. 



9. A compound of claim 1 for use as a medicine. 10. Use of a compound of
claim 1 for preparing a medicament for antibacterial use. 10      11. A
pharmaceutical composition which comprises a compound of claim 1 in
admixture with a phar- maceutically acceptable carrier. Clahns for the
following Contracting States AT, ES, GR. 15      1. A process for preparing
a 2'-substituted-4-deoxy-thiazolo[5,4-c]rifamycin SV derivatives of formula
I [ERR] 35 wherein [err] represents hydrogen or acetyt, [err] and [err]
each independently represent [err] alkyl or [err] and [err] taken together
with the adjacent nitrogen atom represent a 4-7 membered saturated
heterocyclic ring selected from azetidinyl, pyrrolidinyl, piperidinyl, 40
piperainyl, oxazolidinyl, pyrazolidinyl, thiazolidinyl, morpholinyl,
imidazolidinyl, wherein a ring nitrogen atom may be substituted with a
substituent [err] wich is selected from [err] alkyl, hydroxy [err] alkyl,
[err] alkanoyl, [err] alkoxycarbonyl, phenyl optionally substituted with 1
to 3 substituents selected from halogeno, hydroxy, [err] alkyl and [err]
alkoxy; phenyl-[err] alkyl wherein the phenyl ring may be optionally
substituted with 1 to 3 substituents selected from halogeno, hydroxy, [err]
alkyl, and [err] 45 alkoxy ; and phenyl-[err] alkoxycarbonyl wherein the
phenyl ring may be substituted with from 1 to 3 sub- stituents selected
from halogeno, hydroxy, [err] alkyl and [err] alkoxy, and the
phannaceutically acceptable acid addition salts thereof, which comprises
reacting a compound of formula 11 55 20 This is the replacement sheet Date:
11/10/91    EP 0 228 606 B1 



[ERR] wherein [err] represents hydrogen or acetyl, a) with an amine of
formula HNR2R3 in the presence of an inert organic solvent, to obtain a
compound 20      of formula I wherein the [err] group is as defined in
claim 1 with the exclusion of the compound wherein [err] represents an
unsubstituted piperazine; and b) when a compound of formula I is desired
wherein the [err] group is an unsubstituted piperazine, subjecting to
controlled hydrogenolysis the corresponding compound of formula I wherein
[err] represent phenyl-[err] alkoxycarbonyl. 25      2. A process as in
claim 1 for preparing a compound of formula I wherein [err] represents
acetyl. 3. A process as in claim 1 for preparing a compound of formula I
wherein [err] represents acetyl, R2 and [err] independently represent
methyl or ethyl, or [err] and [err] taken together with the adjacent
nitrogen atom represent a pyrrolidinyl, morpholinyl, piperidinyl or
piperazinyl group optionally substituted as defined in claim 1 with
reference to the meanings of [err]. 30      4. A process for preparing a
compound according to claim 1 wherein [err] represents acetyl and [err]
represents 4-morpholinyl, 1-piperidinyl, 4-methyl-1-piperazinyl, or
diethylamino. 5. A process as claimed in claim 1 wherein the reaction
temperature of step a) is between 5 and [err]. 6. A process as claimed in
claim 1 wherein the reaction temperature of step a) is room temperature. 7.
A process as claimed in claim 1 wherein the hydrogenolysis of step b) is
carried out in a polar organic 35  solvent in the presence of a
hydrogenation catalyst. 8. Use of a compound of claim 1 for preparing a
medicament for antibacterial use. Anspriche 40 Patentanspriche fur die
Vertragsstaaten :BE,DE,CIH,GB,FR,IT,NL,LU,SE 1. 2'-substituierte
4-Deoxy-thiazolo[5,4-c-riamycifi SV-Derivate der Formel I 45 50 21
ThIs is the replacement she*t Date:  



EP 0 228 606B1              I 1111111 *   C   L   M   S   * -5 C5O    \
OH     OH CH00                OH ,sH 10~~~~~~~ H 2 15
1N3R in der RI sin Wasserstoffatom oder sine Acetylgruppe bedeutet, R2 und
R3 jeweils unabhfingig einen (Cl- C4)-Aikylrest darstelen oderR2 und R3
zusammen mit dem anliegenden Stickstoffatom eien 4-7-gliedrigen 20
gessttigten heterocycllschen Ring, nimlich sine Azetidinyl-, Pyrrolidinyl-.
Pipefidinyl-, Piperazinyl-, Oxazo- lidinyl-, Pyrazolidinyl-,
Thlazolidinyl-, Morpholinyl- oder Imidazolidinylgruppe darstellen, wobei
ein Ring- Stickstoffatom mit einem Substituenten R4 substituiert sein kann,
der ausgewahit ist aus (C1-C4)-Alkyl-, Hyclroxy(C~rC4)-alkyl-,
(Cz-C4)-Alkanoyl-, (CI-C4)-Alkox crbonyl-, Phenyl-, gegebenenfalls
substituiert. mit I bis 3 Substituenten, nimlich Halogenatomen, Hydroxyl-,
(C1-C4)-Alkyl- und (C1-C4)Alkoxyresten, 25   Phenyl-(C1-C4-alkyl-, wobei
der Phenylring gogebenenfalls mit 1 bis 3 Substituenten substituiert sein
kann, namlich Halogenatomen, Hydroxyl-, (Cj-C4)-Aikyl- und
(CI-C4)-Alkoxyresten, und Phanyi-(C1-C4)-alkoxy- carbonylresten, wobel der
Phenylring substituiertsein kann mit I bis 3 Substituenten, ausgewahit aus
Halo- genatomen, Hydroxyl-. (C1-C4)-Alkyl- und (C1-C4)-Alkoxyresten, und
die pharmazeutisch vertriglichen Saureadditionssalze davon. 30      2.
Verbindung nach Anspruch 1, wobei R1 sine Acetylgruppe bedeutet. 3.
Verbindung nach Anspruch 1, wobei R esine Acetylgruppe bedeutet, R2 und R3
unabhangig Methyl- oder Ethylgruppen darstellen, oder R2 und R3 zusammen
mit dem anliegenden Stickstoffatom sine Pyrro- lodinyl-, Morpholinyl-,
Piperidinyl-der Piperazinylgruppe, gegebenenfalls substituiert wie in
Anspruch 1 mit Bezug auf die Bedeutungen von R4 definiert, bedeuten. 3s
4. Verbindung nach Anspruch 1, wobei R' sine Acetylgruppe bedeutet und
NR2R3 sine 4-Morpholinyl-, 1-Piperldinyl-, 4-Methyl-I-piperazinyl- oder
Diethylaminogruppe bedeutet. 



5. Verfahren zur Herstellung einerVerbindung nach Anspruch 1, welches
Umsetzung einerVerbindung der Formel II 40 j                  3 R 0 \   OH
OH       | 55                3    <             *      2     Sls 33 CH02 >
OH QN H            C : ~           ~~~~~ t
3( CH 55              .              ~~~~~~~~~3 in der RI sin
Wasserstoffatom oder sine Acetylgruppe bedeutet, a)miteinem Aminder Formel
HNR2R3 in Gegenwarteines inerten organischen Losungsmittels, um sine 22
' EP 0 228 606B1 SI              111 11111 IIMI !111 111II, 'Verbindung der
Fommel 1, in der der Rest NR2R3 wie vorstshend definiert ist, zu erhalten,
jedoch unter Ausschl'uB derVerbindung, in der NR2R3 eine unsubstituierte
Piperazingruppe bedeutet, umfalit, und, b) wenn sine Verbindung der Fommel
I gewunscht wird, in der der Rest NR2R3 eine unsubstituierte Pipe-
razingrupte bedeutet, Durchf~ihrung elner kontrollierten Hydrogenolyse der
entsprechenden Verbin- 5       dung der Formel 1, in der R4 einen
Phenylt-(C-C4)-alkoxycarbonylrest bedeutet. 6. Verfahren nach Anspruch 5,
wobel die Reaktionstemperatur in Stufe a) zwischen 5 und 40C liegt. 7.
Verfahren nach Anspruch 5, wobel die Reaktionstemperatur in Stufe a)
Raumtemperatur ist. 8. Verfahren nach Anspruch 5, wobei die Hydrogenolyse
in Stufe b) in elnem polaren organischen Losungsmittel In Gegenwart sines
Hydrierungskatalysators durchgefiihrt wird. 10      9. Verbindung nach
Anspruch I zur Verwendung als Arzneistoff. 10. Verwendung einer Verbindung
nach Anspruch I zur Herstellung sines Arzneimittels zur antibakte- 



riellen Verwendung. 11. Arzneimittel, umfassend ese Verbindung nach
Anspruch I im Gemisch mit elnem pharmazeutisch vertraglichen Trager. 15
Patentansprfche fir die Vertragsstaaten  AT, ES, GR 1. Verfahren zur
Herstellungvon 2'substituiertsn 4-Deoxythiazolo[5,4-c]-rifamycin
SV-Derivate der For- mel I 20 H3     C3    C3 1~ ol 25                   \
OH         t 4 3~~~~ CX <)   $      ~~OH    ON     X H3 80 ~  ~     ~    C
OI                1Nl~lR2R3 95                                   3CH in der
R1 ein Wasserstoffatom odor elns Acetylgruppe bedeutet, R2 und R3 jeweils
unabhangig einen (C,- C4)-Alkylrest darstellen odor R2 und R3 zusammen mit
dem anliegenden Sticksboffatom oinen 4-7-gliedrigen 40 gesattigten
heberocyclischen Ring, namlich eine Azetidinyl-, Pyrrolidinyl-,
Piperidinyl-, Piperazinyl-, Oxazo- lidinyl-, Pyrazdlidinyl-,
Thiazolidinyl-, Morpholinyl- odor Imidazolidinylgruppe darstellen, wobei
sin Ring- Stick-stoffatom mit einem Substituenten R4 substituiert sein
kann, der ausgewihlt ist aus (C1-C4)-AlkyI-, Hydroxy-(C2-C4)-alkyl-,
(C2-C4)-AlkanoyI-, (C1-C4)-Alkoxycarbonyl-, Phenyl-, gegebenenfalls
substituiert mit 1 bis 3 Substituenten, namlich Halogenatomen,
Hydroxyl-,(C1-C4)-Alkyl-und (C1-C4)-Alkoxyresten, Phe- 45
nyl-(C1-C4)-alkyl-, wobei der Phenylring gegebenenfalls mit 1 bis 3
Substituenten substithiert sein kann, namlich Halogenatomen, Hydroxyl-,
(C1-C4)-Alkyl- und (C1-Ci)-AUkoxyresten, und Phenyl-(C1-C4)-alkoxy-
carbonylresben, wobei der Phenylring substituiert sein kahln mit 1 bis 3
Substituenten, ausgewihit aus Halo- genatomen, Hydroxyl-, (C1-C4) Alkyl-
und (C1-C4)-Alkoxyresten, und der pharmazeutisch vertriglichen
Sfiureadditionssalze davon, welches die Umsetzung siner Verbindung der
Formel II 50 



55 23    ?  '        _       EP 0 228 606B1                   I 1111111
111111 11111 11111 111111 *   C   L   N   S   * ;~~~~~~~~~~~~~~~~~ W
FH3    ~~~~~~~~~~~CHZ    CHZ R~~~~1  Oil 5 CH 3 0     7 4           OH  OEI
Q%   3CH3 00  0  jX                      II 15
C C  3 in der R1 ein Wasserstoffatom odor sine Acetylgruppe bedeutet, 20
a) miteinem Amin der Formel HNR2R3 in Gegenwart sines inerten organischen
Losungsmittels, um sine Verbindung der Formel l, in der der Rest NR2R3 wie
vorstehend definiert ist, zu erhalten, jedoch untsr AusschluB der
Verbindung, in der NR2R3 eine unsubstituierte Piperazingruppe bedeutet,
umfalt, und, b) wenn sine Verbindung derFormel I gewlinscht wird, in derder
Rest NR2R3 eine unsubstitulerte Pipe- razingruppe bedeutet, Durchffihrung
einer kontrollierten Hydrogenolyse der entsprechenden Verbin- 25      dung
der Formel l, in der R4 einen Phenyi-(C,-C4)-alkoxycarbonyirest bedceutet.
2. Verfahren nach Anspruch I zur Herstellung elner Verbindung der Formel l,
in der R1 sine Acetyl- gruppe bedeutet 3. Verfahren nach Anspruch 1 zur
Hersteilung einer Verbindung der Formal l, In der R1 sine Acetyl- gruppe
bedeutet, R2 und R3 unabhangig sine Methyl- oder Ethylgruppe bedeuten, oder
R2 und R3 zusam- 3o   men  mit dem  anliegenden  Stickstoffatom  sine
Pyrrolidinyl-, Morpholinyl-, Piperidinyl- oder Piperazinyigruppe, die
gegebenenfails gemaB der Definition in Anspruch I mit Bezug auf die
Bedeutungen von R4 substituiert sind, bedeuten. 



4. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, in der RI
sine Acetylgruppe bedeutet und NR2R3 sine 4-Morpholinyl-, 1-Piperidinyl-,
4-Methyl-1-piperazinyl-oder Diethylaminogruppe bedeutet. 3s      5.
Verfahren nach Anspruch 1, wobel die Reaktionstomperatur in Stufe a)
zwischen 5 und 400C liegt. 8. Verfahren nach Anspruch 1, wobei die
Reaktionstemperatur in Stufe a) Raumtemperatur ist. 7. Verfahren nach
Anspruch 1, wobei die Hydrogenolyse von Stufe b) in einem poiaren
organischen L8sungsmfltel in Gegenwart eines Hydrierungskatalysators
durchgefiihrt wird. 8. Verwendung einer Verbindung nach Anspruch I zur
Herstellung sines Arzneimittels zur antibakte- 40  riellen Verwendung.
Revendicatlons 45   Revendlications pour les Etats Contractants BE, DE, CH,
GB, FR, IT, NL, LU, SE 1. D6riv6s 2'-substitu6s de la
4-d6soxythiazolo[5,4-c]-rifamycine SV de formule I 50 u5 24    EP 0 228 606
B1                11 c       1    11M   1111 R 1019 CH 0                OH
3. 10~~~~~~ 29~~~1    |-A,            a~~~~2R , 15
CK3 dans laquelle RI repr6sente l'hydrogene wu un groupe ac6tyle, R2 et R3
repr6sentent chacun independam- ment un groups alkyle on C1-C4 Ou bien R2
et R3 pris ensemble avec latome d'azote voisin repr6sentent 20  un noyau
heterocyclique satur6 A 4-7 chatnons choisi parmi az6tidinyle,
pyrroltdinyie, piperidinyle, pipera- zinyle, oxazodidinyle, pyrazolidinyle,
thiazolidinyle, morpholinyle, imidazolidinyle, dans lequel un atome d'azote
cyclique pout etre substitu6 par un substituant R4 choisi parmi alkyle en
C1-C4. hydroxy-alkyle en 



CrC4, alcanoyle en C2rC4, (alcoxy en C1-C4) carbonyle, ph6nyle
facultativement substitue par 1 a 3 subs- tituants choisis parmi halog6no,
hydroxy, aikyle en C1-C4 et alcoxy on C1-C4; phenyi-alkyie en CI-C4 dans 25
loquel Io noyau ph6nyle peut etre facultativement substitue par 1 a 3
substituants choisis parmi halogeno, hydroxy, alkyte en CI-C4 et alcoxy en
CG-C4; et phenyl-(alcoxy an CI-C4) carbonyie dans lequel to noyau ph6nyle
poutetre substitu6 par 1 a 3 substituants choisis parmi halogeno, hydroxy,
alkyle en Cj-C4 etalcoxy en C1-C4 et leurs sels d'addition d'acides
pharmaceutiquement acceptables. 2. Un compos6 selon la revendication 1 dans
lequel RI represente le groups acetyie. 30      3. Un compose selon la
revendication 1 dans loquel RI represente un groups acetyie, R2 et R3
repre- sentent Independamment methyle ou ethyle, ou bien R2 et R3 pris
ensemble avec l'atome d'azote voisin representbnt un groups pyrrolidinyle,
morpholinyle, piperidinyle ou piperazinyle facultativement substitue comme
ddciit A la revendicaffon I en rnference aux significations de R4. 4. Un
cornpos selon la revendication I dans ltquel R1 represents un group.
acetyle et NR2R3 repr6- 35  sente un groups 4-morpholinyle, 1-pipbrldinyle,
4-m~thyl-1-pip6razinyle ou diethylamino. 5. Un procedb pour fabriquer un
compose selon la revendication I qui consistb A faire reagir un compose de
formula 11 R 0                               19 CH     t         I O    OHt
H2 45                   C34                    R0   qC CH 3tII CH3 55 dans
laquelle R1 represente un atome d'hydrogene ou un group. acetyle, a) avec
une amine de formule HNR2R3 en presence d'un solvant organique inerte pour
obtenir un compose de formule I dans laquelle Is groupe NR2R3 est defini
commea  la revendication 1, a1'exclusion 25    T ,i . ,EP 0 228 606 B111111
11111 11111 11111 



du compos6 dans lequel NR2R3 represente une pipirazine non substitute.; b)
lorsque l'on desire un compos6 de formule I dans laquelle Is groupe NR2R3
est une pip6razine non substitu6e, A soumettre le compose correspondant de
formula I dans laquelle R4 represente le groupe phinyl-(alcoxy en C1-C4)
carbonyle a une hydrogenolyse contr6lde. 5      6. Un proced6 salon la
revendication 5 dans lequel la temperature de reaction de l'6tape a) est
comprise entre 5 et 40C. 7. Un procede selon la revendication 5 dans lequel
la temp6rature de r6action dans I'6tape a) est la tomperature ambiantb. 8.
Un procede salon la revendication 5 dans lequel I'hydrog6nolyse de l'etape
b) est effectuee dans un 1o  solvant organique on presence d'un catalyseur
d'hydrogenation. 9. Un compos6 solon la revendicatbon 1 pour l'utilisation
comme medicament. 10. Utillsation d'un compos6 solon la revendication I
pour la preparation d'un m6dicament pour l'utili- sation comme
antibacterien. 11. Une composition pharmaceutique qui comprend un compose
solon la revendication I en melange 15  avec un support pharmaceutiquement
acceptable. Revendicatlons pour tes Etats Contractants AT, ES, GR. 1. Un
procidW pour fabriquer des d6rvhes 2'-substitu6s de la
4-d6soxythiazolo[5,4-c]rifamycine SV de 2o  formula I 88011 85 *
\              OtX  l~~~~~O  18 30K0                                    H
35                                                             2   R23 CH3
dans laquelle R1 repr6sente l'hydrogene ou un groupo acetyle, R2 et R3
repr6sentent chacun independam- 40  ment un groups alkyle en Cq-C4 ou bien
R2 et R3 pris ensemble avoc l'atome d'azote voisin representent un noyau
het6rocyclique sature A 4-7 chatnons choisi parmi azdtidinyle,
pyrrolidinyle, piperidinyle, pipera- zinyle, oxazolidinyle, pyrazolidinyle,
thiazoidinyle, morpholinyle, imidazolidinyle, dans lequel un atome d'azotb
cyclique pout etre substitu6 par un substituant R4 choisi parmi alkyle en
C1-C4, hydroxy-alkyie on 



C2rC4, alcanoyle an C2-C4, (alcoxy en CI-C4) carbonyle, phenyle
facultativement substltu6 par I A 3 subs- 45  tituants choisis parmi
halogeno, hydroxy, alkyle on C,-C4 at alcoxy en C1-C4; ph6nylalkyle en
CI-C4 dans loquel Is noyau phenyle pout etre facultativement substitue par
I A 3 substituants choisis parmi halog6no, hydroxy, alkyle on C,-C4 et
alcoxy en C1-C4 ; et phenyl (alcoxy on CI-CQ-carbonyle dans lequel le noyau
ph6nyle pout btre substitue par I A 3 substituants choisis parmi halogeno,
hydroxy, alkyle en C,.C4 et alcoxy en C1-C4 et lours sels d'addition
d'acides pharmaceutiquement acceptables, qui consists A faire reagir un 5o
compose de formule 11 55 26    EP 0 228 606B1                  1111111
111111 1il 11111D l1 :                        1            011      o,,
118 10                  CH3O      27            H                   H3  II1
15 f5~~ ~~~~~ 0                                        1 20 dans laquelle
RI representb l'hydrogbne ou un groups acetyle, a) avec une amine de
formule HNR2R3 en presence d'un solvant organique inerte, pour obbenir un
composedefommule I dans laquelle ls groups NR2R3 eat dfini commeh I a
revendication 1, a l'exclusion du compose dens lequel NR2R2 representb une
piperazine non substitu~ee; at -      ~~b) bosque lbon desire un compose de
formule I dans laquelle le group. NR2R3 oat uns piperazine non 25
substntuee, Aasoumettre le compose correspondant do formule I dans laquelle
R4 represenbe un groupe phenyl-(alcoxy en C1-C4) carbonyle a une
hydrogenolyse controlee. 2. Un procede selon Ia revondicatlon 1
pourfebriquer un compose de fornule I dana laquelle R' repre- sents Is
groups acetyle. 3. Un procede solon la revendication 1 pour fabriquer un
compose do formnula I dans lequel RI repre- 30 santb un groupe aceityl, R2
et R3 represennbnt chacun independamment methyle ou ethyie, ou blen R2 et
R3 prim ensemble avec l'atome d'azote voainh roprisentent un groups
pyrrolidinyie, morpholinyie, pip~ridi- 



nyla ou piperazinyie facultativament substftue par un substituant comma
defini a la revendication 1 en refe- rence aux significations do R4. 4. Un
procede pour fabriquerun compose salon Ia revendication 1 dana lequei R1
represents un groups 35 acetyie at NR2R' roprisanto un groups 4-
morpholinyle, 1-piperidinyie, 4-methyi-1 piperazinyls ou diethyla- mino. 5.
Un procede salon Ia revendicafion 1 dans laquel Ia tamperature de reaction
de l'etapa a) est comprise entre 5 at 40C. 6. Un proc~dA salon Ia
revandicatbon I dana lequel Ia temperature de reaction do l'etapa a) esat
Ia temn- 40o   prerture amblanC. 7. Un procede solon Ia revendication 1
dens lequel l'hydrogenolyse ds l'etape b) ast effectuee dana un solvent
organ ique poiaire an presence d'un cataiyseu r d 'hydrogne ntion . 8.
Utilisation d'un compose selon Ia revendication 1 pour fabriquer un
medicament pour l'utilbsatbon comma antibacterien. 45 ~ ~   ~     ~     ~
C 50 55 27    


