EP 0 366 914 B1 Description The present invention relates to a novel

ri famycin derivative or salts thereof, a process for preparing the sane and
anti bacterial agents containing ERD IBFAI4BI an effective ingredient. Mre
particularly, the present 5 invention relates to a novel rifanycin
derivati q Aty the formula (1): [err] wherein Ais a group having the
fornula xfﬁ 3Yﬁ n which [err] is an al kyl group having 4 or 5 carbon atons
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derivative or a phar maceutlca 'y accept ab e sal "t her eof as an effectlve

i ngredient. The rifanycin derivative of the present invention is a novel
cempound whi ch has not yet been$tbport &H30 in the literature. For the
pu?‘puSe of devel oping a novg| superjior antibacterial agent, the present
i nventors have synt hesi zH® ' vative having the formul a
(1): 55 2 EP 0 366 914 Bl|[err] {26 whef€in Affs as defined above and

i nvestigated the anti bagt Qrl Qv col ogi cal characteristics
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wherein A is a group having the formula:
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in which R! is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon atoms,

i or a group having the formula:
40
N N .../\
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in which n is 3 or 4; or a salt thereof, a process for preparing the same and antibacterial agents containing

the rifamycin derivative or a pharmaceutically acceptable salt thereof as an effective ingredient.
The rifamycin derivative of the present invention is a novel compound which has not yet been reported

s0 in the literature.

For the purpose of developing a novel superior antibacterial agent, the present inventors have
synthesized a novel rifamycin derivative having the _formula {0



thereof, and as a result, found that the novel rifamycin derivative having
the formula (1) exhibits a strong antibacterial activity and excell ent

phar macol ogi cal characteristics. TEROZE&IWMBI | nvention provi des a novel
rifanycin derivative having the fornula (1): [err] 55 3 EP 0 366 914 B1
wherein Ais a group having the formula: [err] 5 in which [err] is an alkyl
group having 4 or 5 carbon atons sn af yl group having 3 to 5 carbon
atons, or a group having the fornula: 10f[err] 15 in which nis 3 or 4; or
a salt thereof. Further, tH@ Se LATen g vi des a process for
preparipng the rifanycin deriv la (1) or a salt

thereof, which conprisesygegcting a gif ative having the fornula
(rr): 20 CH3 H 3@{)3 '
IS
10
H 3 cO
15
o
&./ 2
25 wherein A is as defined above and investigated the antibacterial activity and pharmacological characteristics
thereof, and as a result, found that the nove! rifamycin derivative having the formula (I) exhibits a strong
antibacterial activity and excelient pharmacological characteristics.
The present invention provides a novel rifamycin derivative having the formula (1):
30
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A-H 50 wherein Ais as defined above. Still "‘further, the present invention
provi‘des an anti bacterial conposition conprising the rifamycin derivatives
having the fornula (1) or a pharEh@8689H¥Bly acceptable salt thereof as an
effective ingredient. Fig. 1 is a graph show ng rel ationshi ps between the
survi val ra,tﬁ,of m'ghe .an@ [ghe treatment period in tests wherein the

ri f amyci¥heraRAIRAPPIEPI PR ent i on or ot her test conpounds were orally
adm nistered to 55 mce suffering fromtuberculosis. The rifanmycin
derivative having the fornula (1) ao-c-qrdi'ng to the present invention is
soluble in various kinds of organitNsd®ents, e.g. hal ogenated hydrocarbons
such as chloroform al cohols such asT@thanol, esters such as ethyl acetate,
aromati ¢ hydrocarbons such as benzene, and ethers such as tetrahydrofuran.
4; - EPiDwhidhtr19¢ én &1 Grsap iRbing 4 oF 5 Edisonatthstor brigikeinyl gfoup inawirighacto Baabbn atorheimy ci n
derTVvat iok£grolp hatihg thBmal&sent i nvention are as foll ows: Exanples of the
groupe 5 [err] 10 in which [err] is as defined above, for A are, for

i nstance, [err] 30 and the |ike. Exanples of the group: [err] in which n as

defined above, for A are , ,_<(CH2)n
-N N-)
NS
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in which n is 3 or 4; or a salt thereof.
Further, the present invention provides a process for preparing the rifamycin derivative having the
formula (I) or a salt thereof, which comprises reacting a rifamycin derivative having the formula ():

\ : 20
N
CHy  CHj4
25
H5CCO00
30
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3 (D
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-/ 0

45
with an amine having the formula:

A-H

so wherein A is as defined above.
Still further, the present invention provides an antibacterial composition _comprising the rifamycin
derivatives having the formula (I) or a pharmaceutically acceptable salt thereof as an effective ingredient.
Fig. 1 is a graph showing relationships between the survival rate of mice and the treatment period in
tests wherein the rifamycin derivative of the invention or other test compounds were orally administered to
55 mice suffering from tuberculosis.
The rifamycin derivative having the formula (I) according to the present invention is soluble in various
kinds of organic solvents, e.g. halogenated hydrocarbons such as chloroform, alcohols such as ethanol,
esters such as ethyl acetate, aromatic hydrocarbons such as benzene, and ethers such as tetrahydrofuran.
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40 45 and 50 [err] The rifanycin derivative (I) of the present invention
can forma salt with either a base or an acid. Any 55 base or acid capable
of forming a salt with the rifanyEPQ¥8814&1ive (1) can be enpl oyed.
Exanpl es of the salts with bases are (1) netal salts, especially alkal

oo oo Sl e RROLR, e TP A i e,

am ne sal I"am ne, | et

triethyla ﬁ{m Oftﬁuirg ‘{1 nor phol i ne or hexanet hyl enei m ne, or the li ke.
Exanpl es of ef] SW'th acids 5 EP O 366 914 Bl are (1) salts with
m neral_ aci ds such as sulfuric acid and hydrochloric acid, and (2) salts
wi th organi c acids such as p-tol uenes onic acid, trifluoroacetic acid and
acetic acid. The rifanycin derivativ® o Rtthe present invention having the
formula (1) can be prepared by the fo‘i—l-‘6vm ng processes: 5 (A The
rl\ffarrym n derivative (1) can be prepared by reacting

3' - hy drpxiyilvaior axia aé asined abmecionA aMorigptantee fornula (11): 10 [err]
30 which is prepared according to the process described in USP 4, 690, 919,
di ssol ved in amorgani c solvent gtch as net hanol, othanol, tetrahydrofuran,

N, N- di net hy Nor mnjmljmﬂ-pﬂ"ﬁat Iﬂi\_/uuﬂgﬁmdﬂa)wthNanNﬁlﬁCHg)haw ng the
formula: 35
16

N\ M ™
-N_ NCHCH,CHy, -N_N(CHj),CH3, -N_NCH,CH,CH(CH3) 3.

CH,
M\ M\ M
.2 _
N\ N Neu, < ., ¥ NCHz-O , -N NCH,CH=CH,

N\ N\ N\
- = - = -N NCH,CH=C(CH
N NCH,CH=CHCH3, -N NCH,CH,CH=CH, -N_NCH;CH=C(CH3)j,
25
,_\NCH C=CH
—N =
s 2 2!
CH,
30

and the like.
Examples of the group:

,(CH5)
35 ‘D
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in which n as defined above, for A are
40

./

and

” -8 N
-

The rifamycin derivative (l) of the present invention can form a salt with either a base or an acid. Any

55 base or acid capable of forming a salt with the rifamycin derivative (I) can be employed. Examples of the
salts with bases are (1) metal salts, especially alkali metal salts and alkaline earth metal salts, (2)
ammonium salt, and (3) amine salts, especially salts with methylamine, ethylamine, diethylamine,
triethylamine, pyrrolidine, morpholine or hexamethyleneimine, or the like. Examples of the salts with acids
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wherein A is as defined above, in the presence or absence of an acid such
as hydrochioric acid at a tenperature ranging fromf[err] to the boiling

point of the solvent used for 1 [FB#3 W‘!%ﬁ)nth and in the 40 presence
or absence of an oxidizing agent such as nanganese di oxi de. In the above
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\foyed mith nmore favorable resul 8.3 The°¥h§ction tenperature ranges from
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tenperature ranges from/[ergd. Y ' ble results. 50
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gnycin derivative (1) can
be prepared accordin

S (,A) using a rifanycin

30

which is prepared according to the process described in USP 4,690,919, dissolved in an organic solvent
such as methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide or dimethyl sulfoxide, with an amine
having the formula:

A-H

wherein A is as defined above, in the presence or absence of an acid such as hydrochloric acid at a
temperature ranging from -20°C to the boiling point of the solvent used for 1 hour to 1 month and in the

40 presence or absence of an oxidizing agent such as manganese dioxide.

in the above reaction, the amine having the formula: A-H wherein A is as defined above, is used in
an amount of 0.5 to 10 moles, preferably 1 to 3 moles per 1 mole of the rifamycin derivative having the
formula (ll), yislding more favorable results.

Examples of the reaction solvent employed in the above process are, for instance, methanol, ethanol,

45 isopropyl alcohol, tetrahydrofuran, pyridine, acetone, ethyl acetate, chloroform, N,N-dimethylformamide,
dimethylsulfoxide, and the like. Among them, pyridine, N,N-dimethylformamide and dimethylsulfoxide are
preferably employed with more favorable results.

The reaction temperature ranges from -20°C to the boiling point of the solvent used, and the
preferred reaction temperature ranges from -5°C to 50 C, yielding more favorable results.

50 The reaction time usually ranges from 1 hour to 1 month. However, the optimum reaction time
should be determined by following the progress of the reaction by means of thin layer chromatography
or the like since the reaction time varies depending on reaction conditions such as the kind and amount
of the amine employed, the presence or absence of an oxidizing agent, the kind and amount of the
oxidizing agent employed, and the reaction temperature.

65 When the reaction is carried out in the presence of an oxidizing agent, air, oxygen, manganese
dioxide, lead dioxide, silver oxide, potassium ferricyanide, hydrogen peroxide, and the like are employed
as the oxidizing agent. Among them, manganese dioxide, silver oxide and potassium ferricyanide are
preferably employed with more favorable results.



[err] wherein X is a halogen atom an al koxyl group having 1 to 6 carbon
atons or nitro group, instead of the rifamycin derivative having the
formula (11) used in the process ERf.38619d4Bdaction conditions, e.g.
reachlon 30 solvent, reaction tenperature, and the |ike, nmay be the sane
as those described in the process (A). The rifa | N I vat | g .t he
Formta. (118 it iR GRS s b O B AR ol 0
i nventi on, B?é% e y rea %ing rifamycin S with a conpound
represented by the formula: [err] 35 40 wherein X is as defined above,
apcord%ng to the process for preparin bGi-hydyw ybenzoxazi nori f amycin

di scl osed in USP 4,690,919. The rifanycin derfivative (1) according to the
present invention, which is a gdark u t sobnNd, C e 45 isol ated and
pQ%yfled fromthe reaction mxturelin a I v manner. That is, an
exctess anmount of the am ne hayving the forlnula: A-H whed¢in A is as defined

above and the reactigp ée&%fﬂ%sg are‘?%npved romtlhe reaction m xture
, 1 C Stalggzation, colum-

to give a crude producd

chromat ogr aphy or the like. Thus, cin derivative can be
obtai ned. The rifamycin derga tfive (1) lof thd|presegy i nvention can be
converted into a riH90iQ dey ' TAW 3 the formula (1V): 55 7

EP 0 366 914 Bl [err] 15 : zg above, by reducing the
rifanycin derivative (1) wi{h a redg $lich as

20

wherein X is a halogen atom, an alkoxyl group having 1 to 6 carbon atoms or nitro group, instead of the
rifamycin derivative having the formula (1) used in the process (A). The reaction conditions, e.g. reaction
30 solvent, reaction temperature, and the like, may be the same as those described in the process (A).
The rifamycin derivative having the formula (lil), which is a starting material in the process of the
invention, can be prepared by reacting rifamycin S with a compound represented by the formula:

OH
35
HoN

U HO X

wherein X is as defined above, according to the process for preparing 3-hydroxybenzoxazinorifamycin
disclosed in USP 4,690,919.
The rifamycin derivative (l) according to the present invention, which is a dark violet solid, can be
45 isolated and purified from the reaction mixture in a relatively easy manner. That is, an excess amount of the
amine having the formula: A-H wherein A is as defined above and the reaction solvent, etc, are removed
from the reaction mixture to give a crude product, which is then purified by crystallization, column-
chromatography or the like. Thus, the desired rifamycin derivative can be obtained.
The rifamycin derivative (I) of the present invention can be converted into a rifamycin derivative having
g0 the formula (IV):
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26 ascorbic acid or sodiumhydrosul fite. The rifamycin derivative having
the formul'a (1V) is also a novel conpound and possesses a strong
antibacterial activity. Typical 5R4£¥5é54§m the rifamycin derivatives (1)
of the present invention are shown in Table 1. The infrared absorption (IR)
spectrum was neasured according to the potassium brom de tablet method. The
thin | ayer chromatography (TLO wa§¥carnﬂ¢d out using silica gel 60 F254
plate for thin |layer chromatog- 3 aphy (%0 cmx 20 cm E. Merck Co.). The
nucl ear magneti c resonancko {(NVR _ sured in deuterated

chl orgf orm usi ng tetramnet hyl s andard. 35 40 45 50 55

8 EP 0 366 914 Bl [err& EP O 36 914 Bl [err]]|The anti bacteria
activity of the rigagpehn ﬂ% Pvative EI) of ohe prgsent invention was
dat er mi ned according to t ety (@)

Chefot her apy [Chennthgr@py (Tokyo . The results obtained
W th reespect to h%@ot ) Hn Table 2. As shown in 10

15 ‘

wherein A is as defined above, by reducing the rifamycin derivative (I) with a reducing agent such as
26 ascorbic acid or sodium hydrosulfite. The rifamycin derivative having the formula (IV) is also a novel
compound and possesses a strong antibacterial activity.

Typical examples of the rifamycin derivatives (I} of the present invention are shown in Table 1. The
infrared absorption {IR) spectrum was measured according to the potassium bromide tablet method. The
thin layer chromatography (TLC) was carried out using silica gel 60 F2s4 plate for thin layer chromatog-

30 raphy (20 cm x 20 cm, E. Merck Co.). The nuclear magnetic resonance (NMR) spectrum was measured in
deuterated chloroform using tetramethylsilane as an internal standard.

50



EP 0 366 914 Bl Table 2, the rifanycin derivative (1) of the present

i nvention:shows a strong antibacterial activity against Gampositive
bacteria and acid-fast bacteria. ERO388®14BINo. in Table 2 corresponds to
derivative No. in Table 1. 5 10 [err]
0 EP 0 366 914 Bl [err] EP O 366 914 Bl tinmes with sterile distilled
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The rifamycin derivative () of the present invention shows a strong antibacterial activity against Gram-

85 positive bacteria and acid-fast bacteria.
The antibacterial activity of the rifamycin derivative (I) of the present invention was determined
according to the standard method of Japan Society of Chemotherapy [Chemotherapy (Tokyo), 29, 76
(1981)). The results obtained with respect to the typical compounds are shown in Table 2. As shown in
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m ce. The treatnment was conducted once a day and six days a week. The
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50 day after the beginning of the test. The results are shown in Table 4

and Table 5. 55 14 EP0366914B1 Table 4 Test conpound Survival rate
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The rifamycin derivative (I) of the present invention also exhibits a strong antibacterial activity against

§5 tubercle bacilli.
The antibacterial activity of the rifamycin derivative (I) against a tubercle bacillus was determined as
follows: A tubercle bacillus, Mycobacterium tuberculosis HszRv, was cultured in the Dubos medium to
prepare a suspension containing the bacterium a concentration of 1 mg/m2. The suspension was diluted ten
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Derivative No. 8

40 Fromthe results shown in Table 5,

100 30

Ri f anpi cin

as for the groups which were given

the derivative No. 1, No. 4, No. EPO03366/@14B4 of the i nvention, there was

not obferved aaz dead nouse. On the other hand, all mce died in 35 the

contro group s. n |C|ne %ngéﬂ% thN Ak fau

s st e e ﬂ%
d A

tﬁberculo | olu Ef @?‘es m\t‘j fﬁ aﬁl ' %uén " E Y

show any a%h&ﬂ% a é{o%’\ﬁé emm&@ .ecr @flor! dorPmGHAM wed culurd

g/ kg 10 §h.@Cqy ek@ScMJ bt%wﬁledf thhﬁﬁctJnQQva& 'oinébmé@'tﬂ #16 mbrsa t dy¥ ETHel Bnlnm‘funi he

49\ pr eseNdonbdiif AR braRb B SorfpoutiVativihich &elgYowth’ ¥l trie RRAE bRfolidh waIRMpIStely MihibAdd) Wiy

11 f ankehn s fhidinay MhibitoR dohdenteioran ef fective ingredient nay be in any
pr par at i on Theresiit @ sAdwal in Table 3. FFdmithe sulBishewn ip Fubied, @risitontirthiedl thatsthe Aftrnynin
Exanpl es @rivdtitie() of 8e ploseint invention lexnilits @ strdng antibaxsdriairacivity sgalnbtattsrcledmgiti Degeative

granul es, NG i Tspie 3 coigspends toaleiivative Noi in Tatent.s,
the preparations of the antibacteri al
I nor gani ¢ pharmaceuti cal

organi c or
state, which are inact

and the |ike.
agent of the present

Carriers used for
i nvention are

rectal r other parent

crystalline cellul ose,
veget abl e or animal fa
of the rifanycin deriv
by wei ght. The anti bac
aqop hef® phar maceut i cal
conpatible with the ri
derivative (1) is not

anti bacterial agent of
that the desired activ
actual dose shoul d be

a usual dosage is abou
about 5 55 g, onthe b
adults. The anti bacter

shown below.

45Tabledriers in either solid or fiquid
I ve under usual conditions, suitable for oral, or
P 3fiva@dNo! | Shinfal MbitofPcaREBhtRToNQhg/inke| carrier incl ude
Uc.at.u, fractose—st - —TegTesTUn| st ear at e, tal c,
ts or oills| guns and { alkylene gl ycol. The content
ative (| in the prep ion varies fromO0.2 to 100 %
terial ggempt of the prgsent inventiop can contain
|ngreméa1 such as angjher antibacterial agent 50
f amyci n delji vative (I)0 n this case| the rifamycin
hecessari |y a main ingyggi ent of thelpreparation. The

ty is gchi
et er m {gd

the prgsent inventionygy adm nister

eved W t houjoagny side-eff
accordi ng tgnst he judgenen

bd i n such a dose
pct . Though the
of the doctor,

s Ftempien

L e
Ulauvuul

o3

b i fanvcin

referapty—ab
rivative (1)

put 20 ng to
per day for

i al

agent of the present

: i nvention can be used in a
phar maggeut | qaé richayein aletivativie @)0oft the rinverdiorl exrftpits Gan Sexgellend reffbe r aabé \re@meng af gmide g
of an ef f e@bineatalyoinfpciedtyt aral administration.

A tost for examining the therapeutic effect of the rifamycin derivative (I) on tuberculosis using mice are

Groups of 20 ddY male mice (5 weeks) were employed. A tubercle bacillus, Mycobacterium tuberculo-

35

sis Hs7Rv was cultured in the Dubos medium to obtain a concentrated suspension of the bacterium and 0.2

m1 of the suspension (viable count: 2.4 X 108) was inoculated into the caudal vein of the mice to make
them being infected with tuberculosis. There was prepared a suspension of each test compound in a 25 %
by weight aqueous solution of gum arabic containing 0.2 % by weight Tween 80. The treatment was started

on the next day of the infection. The suspension of the test compound was orally administered to the mice
in a dose of 0.2 mt, i.e. 200 pg/mouse. As a control, a 25 % by weight aqueous solution of gum arabic

containing 0.2 % by weight of Tween 80 which did not contain any test compound was administered to
mice. The treatment was conducted once a day and six days a week. The therapeutic effect was evaluated
on the basis of prolonged life of the mice being infected with tuberculosis.

The results are shown in Fig. 1. In Fig. 1, the point, a, means the time that mice were infected, and the

45

point, b, means the time that the treatment started. From the results shown in Fig. 1, in the treatment using

the derivative No. 2 of the invention, there was not observed any dead mouse for 38 days from the
beginning of the treatment. Accordingly, it is apparent that the derivative No. 2 exhibits an excellent
therapeutic effect as compared with rifampicin as a comparative medicine and the derivative A disclosed in
USP 4,690,919 having the formula mentioned below. On the other hand, as for the derivative B disclosed in

50

USP 4,890,919, having the formula mentioned below, and the derivative C disclosed in EP 0253340, having

the formula mentioned below, it is confirmed that they are inferior to rifampicin in their therapeutic effect in

a therapeutic test.
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15 EP0366914B1 The novel rifamycin derivative (1) according to the

presént invention has a strong anti bacterial activity and excell ent

phar macol ogi cal characteristics. ERRS68PH&RBIt i nvention is nmore specifically

descri bed and expl ained by the foll ow ng Exanpl es. However, it should be

understood that the present invention is not limted to such Exanples. 5

I n Exanpl es, derivative No. corresp%qgs togderivative No. in Table 1. The

mxing ratio of solvents as an el uent ¥ised i n3col um chronmat ography or as a

devel oper used in thin |ayer chrone ‘ sented in terns of

volung ratio (v/v). Bmmﬂeﬁ%a B ative No. 1] After 8.0
difssol vegigin 80 m of

(Rereinafter refer coas “D\BO'), a sol uti o gf B : g of
1-n-butyl pi perazine 1n 20 m “Yr DVSOgws added th¢reto. 3t he sol ution was
addede9.0 g of nanganesgid'ox de, and the myxture s stirred at room
tenperature for 4 h¢5r .3 AN D B et ni xt WHe was dil uted by
addi ti on of 600 &) gy di oxi de was filtered off.
The filtrate was washed t rat ed aqueous sol ution of
sodi um chl ori de, and dri eq g pan sul fate. The sol vent was

) to the process for
di met hyl sul f oxi de

di=scl osed in USP 4, 690, 919

yogel[err] C- 200

20 by silica-gel colu
1 £, caf8 on and

[ el uent: chl orof or m acj

chl or of or m net hanol (59: 1 pa]. Then, the product
was gpystallized froma mxturejof ethy n- hexane to give 3.58
g\of the desired derivative No.CH, Exanple 2 2 5’
R'?
R6
25
Derivative A:  R° : -OH, R and R8: -H, and R:
™\
% -N NCH,
v

Derivative B; R°, R® and R8: -H, and R7:

35

\— &  Derivative C: R° and R®: -H, R7:

(]
and RE: -CoHs

Further, the above-mentioned test for treatment of mice being infected with tuberculosis was repeated
except that groups of 10 ddY male mice were used to determine the survival rate of the mice on the fortieth
60 day after the beginning of the test. The results are shown in Table 4 and Table 5.
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[ Synt hesis of derivative No. 2] After 3.0 g of

3' - hydr oxybenzoxazi nori famycin was di ssolved in 30 m of DMSO, 1.05 g of 1-
i sobut yl pi perazi ne and then 3.0 ¢EBf0388R)4Rdse di oxi de were added thereto.
The mi xture was stirred at 30 roomtenperature for 25 hours. To the
reaction mxture was added 200 m of efhyl, acetate and manganese di oxide
was filtered off. Then, the filtrate waS washed successively with water and
Wi th a saturated aqueous solpr+er—ef—soedirtir-ehlor-de, and dried over
anhydrous sodi um sul fate ovgrastismpourtie §oBurdval ratad) clil stilled away under
reduce@ pressure, and the re%ﬂyagﬁw@vepyr I fiedgpy silica-gel

ol aYaVal L

col umm- chr omat ogr aphy enpl oy T kg e T —€—266—t¢| uent :

chl orof orm acetone (8:2)]. w??::&“ § vvxs cry®allifed froma mxture of
ethyl 35 acetate and n-hexape ¥ g 0.]
3
%ea

2 g dfthe glerivative No. 2.
Exampl e 3 [ Synthesis of derivlgj:{; ? 40 43” 60 g of
3' - hydroxybenzoxazi nori f anyg¢igl solf ved Iy 60 nMl of DMSO 2.13 g of 1-
(cycl opropyl nmet hyl ) pi per azi reoeg%ﬁvet E«b 6]0 g qj, Mangpnese di oxi de were
added thereto. The m xture S—St+red—at—oemtenpe{ature for 30 hours.
After the reaction mxture jfampigitit ed i p t he 8hne npnner as in Exanple 2,
the residue was purified three times by silica-gel colum-chronatography
enpl oyl’ng Virsmamd resulth stiowr @0Tabi 4185 or: thé Bods Whizh MR GREPRE dbrRaths No! 2 NGI 3/ Ro4- O
g of the §jeibi % abie/@ NID10 63 thefvantioh, thefe LaS)BH eVl aRf ddd8 rokisdt O fhe Der Kthhd, #e
After 4. Sugivalfrat@ of thy cinbol P WhitRwAs TOL Given BHE mBditeSwasi 30 36| ae the Istividd ratd of #e
DVBO, 1. Sfoug which wassghen rifampigih w8l @zi ne and then 4.5 g of nanganese di oxi de
were agded thereto. The mixture was stirred at roomtenperature for 22
hQurs. After the reaction m xture was Table&ted in the same manner as in
Exanple 2, the residue was purified twi ce by silica-gel
col um- chr omat ogr aphy enpl oYyivag cMégdane! [ argu}vivg‘ﬁgtgg,, | uent: 55
chl orof ormacetone (8:2) foy—tie—f++st—ppr++eat+er—pnd chl or of or m met hanol
(98: 2)2sf or the second puri f L. Copobiaptavenlgl ve 3. P g of | the derivative No. 4.

3% ik
o il

Derivative No. 1 100
Derivative No. 4 100
Derivative No. 6 100
Derivative No. 8 100
3 Rifampicin 40

From the results shown in Table 5, as for the groups which were given the derivative No. 1, No. 4, No.

6, or No. 8 of the invention, there was not observed any dead mouse. On the other hand, all mice died in

85 the control group which was not given any medicine, and the survival rate of the group which was given
rifampicin was 40 %. The results show that the rifamycin derivative (I) of the invention is very offective as a
drug for tuberculosis.

Further the rifamycin derivatives shown in Table 1 did not show any ftoxicity when they were orally

. administered in a dose of 1,000 mg/kg to mice. The results reveal that the rifamycin derivative (I) of the
\— 4 present invention has a low toxicity.

Antibacterial agents containing the rifamycin derivative (I) as an effective ingredient may be in any
preparation form for oral, or rectal or other parenteral administration. Examples of the preparation form are,
for instance, tablets, capsules, granules, syrups, suppositories, ointments, and the like. Carriers used for the
preparations of the antibacterial agent of the present invention are organic or inorganic pharmaceutical

45 carriers in either solid or liquid state, which are inactive under usual conditions, suitable for oral, or rectal or
other parenteral administration. Examples of the carrier include crystalline cellulose, gelatin, lactose, starch,
magnesium stearate, talc, vegetable or animal fats or oils, gums and polyalkylene glycol. The content of the
rifamycin derivative (I) in the preparation varies from 0.2 to 100 % by weight. The antibacterial agent of the
present invention can contain another pharmaceutical ingredient such as another antibacterial agent

50 compatible with the rifamycin derivative (I). In this case, the rifamycin derivative (I} is not necessarily a main
ingredient of the preparation.

The antibacterial agent of the present invention is administered in such a dose that the desired activity
is achieved without any side-effect. Though the actual dose should be determined according to the
judgement of the doctor, a usual dosage is about 10 mg to about 10 g, preferably about 20 mg to about 5

55 g, on the basis of the rifamycin derivative (I) per day for adults. The antibacterial agent of the present
invention can be used in a pharmaceutical dosage unit containing 1 mgto 5 g, preferably 3 mg to 1 g of an
effective component.
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EP 0 366 914 Bl Exanple 5 [Synthesis of derivative No. 5] 5 After 8.0 g
of 3'-hydfoxybenzoxazinorifamycin was dissolved in 80 m of DVBO a
solution of 3.13 g of 1-isoanyl pFHASEEPHEBIn 20 M of DMVBO was added

thereto. To the solution was added 9.0 g of manganese di oxi de, and the

mixture Waﬁm?&e% vdit RN iR .@Lwtﬁe brSdont vollio e g Sl oGSy "
m X ah@éxcel olbgi

purified tiheestedehtTRventich Heﬂﬂﬁre éisélﬁ&lﬂf QJ e@%ﬁ? %Qﬁan(eﬁ l};) e 3“%? I}.‘i g%s.
purifi cMowsver, it ehbuldbe uRderBtddll th¥l thésredentlifvehtion inof IRfited B%u on
and 18 chlipegdniples} REvaive NbC E5raégdndEad B&ﬂﬂive N In F4bi ﬁé)ﬁmﬂt\ fatid OF sofdents as an
purifi catueranised am@olimie chrometogriphyods €31 ¥ dowbiopbrZ Bddd f ,ﬁqm,qayg} %ﬁu’dﬂhﬂod?z hy was

cli or of ceprasentel imtehnesxad Na@lurbeoratip (vi@). 3. 38 g of the derivative : anp e

1% jSynthesis of derivative No. 6] After 4. 38 g of

3' - hydr @ampenk oxazi nori fanycin was dissolved in 30 m of DVBO, 3.10 g of
1-ter®- butyl pi perazine and 1.0 g of manganese di oxi de were added thereto,
and t he [SyiResin e dotiyativa Npled at room tenperature for 21 hours. The reaction
m xt ure was d| I uted with 50 m of chloroformand insoluble 20 substances
were fi | 1°f 3hydronybangqxagineritamycin preneed aseprdingdla itheeriragess fortdisglosedrin AR Wi t h
a sat ur 6§b 'V%W@P%WWW%&MM?HPW@&@ referrRd tolgs ERMIR Y e salytionadf ous
sodi JFn "' % lB’P' '% |D§’ﬁq ‘f"’éd’d relpr oy the E‘GH%'EH S‘%%PG °fand

the r es h a"° p at??? 9‘?5?““'64%&19 'i‘°é!
[o]

?s |
X\?Sg?:: &9%@1;8 sat é uepus % re ?cg o hyzlrrat?va; of
8 sud
:Eg(h)_e/ d@Sb)‘ Eﬁj |rdo)6ﬁ151c e% y e lgﬁs b o eléec[%% lﬁ EE‘ﬂ,horé rm %:ge %1.5 dfor 40 m

st Birifidation And Tehisvo
o DVEChry ot B0l mhen ool BOAF 1 e’ %1( gmg i ﬁ§1 Oki de

were added thereto. The m xture was stlrred at oo
Example 2

[Synthesis of derivative No. 2]

25

After 3.0 g of 3- -hydroxybenzoxazinorifamycin was dissolved in 30 mt of DMSO, 1.05 g of 1-
isobutylpiperazine and then 3.0 g of manganese dioxide were added thereto. The mixture was stirred at
30 room temperature for 25 hours. To the reaction mixture was added 200 m1 of ethyl acetate and manganese
dioxide was filtered off. Then, the filtrate was washed successively with water and with a saturated aqueous
solution of sodium chloride, and dried over anhydrous sodium sulfate overnight. The solvent was distilled
away under reduced pressure, and the residue was purified by silica-gel column-chromatography employing
Wakogel® C-200 [eluent: chloroform-acetons (8:2)]). The product was crystallized from a mixture of ethyl

85 acetate and n-hexane to give 0.82 g of the derivative No. 2.

Example 3
[Synthesis of derivative No. 3]

After 6.0 g of 3-hydroxybenzoxazinorifamycin was dissolved in 60 mf of DMSO, 2.13 g of 1-
(cyclopropyimethyl)piperazine and then 6.0 g of manganese dioxide were added thereto. The mixture was
stirred at room temperature for 30 hours. After the reaction mixture was treated in the same manner as in
Example 2, the residue was purified three times by silica-gel column-chromatography employing Wakogel®

45 C-200 [eluent: chloroform-acetone (8:2)] to give 4.0 g of the derivative No. 3.

Example 4

[Synthesis of derivative No. 4]
50
After 4.5 g of 3-hydroxybenzoxazinorifamycin was dissolved in 45 mt of DMSO, 1.56 g of 1-sec-
butylpiperazine and then 4.5 g of manganese dioxide were added thereto. The mixture was stirred at room
temperature for 22 hours. After the reaction mixture was treated in the same manner as in Example 2, the
residue was purified twice by silica-gel column-chromatography employing Wakogel® C-200 [eluent:
56 chloroform-acetone (8:2) for the first purification and chloroform-methanol (98:2) for the second purification]
to give 3.9 g of the derivative No. 4.
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tenperature for 25 hours. After the reaction mxture was treated in the
sanme manner as in Exanple 6, the residue was purified four tinmes by
silica-gel colum-chromat ography @l‘?rﬂ?ﬁﬁqw Blakogel [err] C- 200 [el uent:
chl or of or m net hanol (95:5)] to give 2.7 g of the derivative No. 7. 35
Exanple 8elamypiishesi s of derivative No. 8] 40 After 4.5 g of

- hydr oxybenzoxazi nori fanycin was di ssolved in 45 nl of DMSO 2.0 g of
1 (3- but egyhnesiset dAvaadd N spnd then 4.5 g of nanganese di oxi de were added
t hereto. ﬁe mxture was stirred at roomtenperature for 23.5 hours. After
50 m af chiarer@foqy shaviyaroryBeiRokakiRorifalfcih Ra-didsBitedTh 86 ME BF DIISH Qaéaﬁ% Bexh de
was fil t er-sehnyfpiperadifiecin 20 it lcADMSDAGs YUSH BSro TSRS SIS WasHdbidd a4 @rrma?naé?\e&’& th

assat ur at diekidagarelotie midilral vk tinel as ARINUBMELNIENE G110 rdd. AMok S raXB6n AR WS
sadi um sulreiatatl dn the esaing Intannel lag in, Extalmple SI0 thserBsidueaas SRrifdil Hrbd firfed [SMGHY: JHIBRR¥M-
reduced pacetoreufSel) fahthe rfiesti pinifications clieroforim-atie)l tavétsie (H1) Bi tHeCsdc@ml purification and
col urmiec hehisraiarmgthylsicetate-methenol (15:10/¥) Ha dfel thies pulificicA]) @nd| thé predict was crystallized from
chl or of oraixetohetiorgigmzand frbexandte give B.88 g pithe derieativd Nnsand chl or of or m
met hanol 299:1E for the second purification], and the product was
P!

crystalli oma mixture of chloroformand n-hexane to give 3.36 g of
the desir d deri v tiye No, 8. 50 Exanple 9 [Synthesis of derivative No. 9]
Aft er £f§’6’“l?s

°H‘S?B‘f°d\§9yﬂenzoxa2| nor i farrym n vvas di ssolved in 45 m of

1.69 th [,- u en 2|ne and then 4
g Bt gt QAT 30 or%dntprt-

TS e sgmg%%ﬁ "’{9’% ewe&;, 'tﬁ f@ufe% s

same NRNNGkstances! wdrdRiteal e fi ﬁr su% s sgltura ed aqueo
celumm- ¢ hio @i toP SdRRY hioREED de@g o dj st| ed away un
chl or of OrreauB®Re ese@b, dhd the 2sidué Wad ﬂﬁf‘ Jd' H’y%ﬁhc@ ] b rﬁ\aéhl'o%to Wa!&

t he secorci2g0yslieht: Giadrbioimetiinsl (382§ produ Salfrom a mlxture of ethyl acetate and

n-hexane to give 2.97 g of the desired denvatuve No. 6.
25 .
Example 7

[Synthesis of derivative No. 7]

30 After 45 g of 3"-hydroxybenzoxazinorifamycin was dissolved in 40 mt of DMSO, 1.39 g of 1-
allylpiperazine and then 4.5 g of manganese dioxide were added thereto. The mixture was stirred at room
temperature for 25 hours. After the reaction mixture was treated in the same manner as in Example 6, the
residue was purified four times by silica-gel column-chromatography employing Wakogel® C-200 [eluent:
chioroform-methanol (95:5)] to give 2.7 g of the derivative No. 7.

Example 8
[Synthesis of derivative No. 8]

40 After 4.5 g of 3-hydroxybenzoxazinorifamycin was dissolved in 45 m¢ of DMSO, 2.0 g of 1-(3-butenyl)-
piperazine and then 4.5 g of manganese dioxide were added thereto. The mixture was stirred at room
temperature for 23.5 hours. After 50 mt of chloroform was added to the reaction mixture, manganese
dioxide was filtered off. The filtrate was washed successively with water and with a saturated aqueous
solution of sodium chioride, and dried over anhydrous sodium sulfate overight. Then, the solvent was

45 distilled away under reduced pressure. The residue was purified twice by silica-gel column-chromatography
employing Wakogel® C-200 [eluent: chioroform-acetone (8:2) for the first purification and chloroform-
methanol (89:1) for the second purification], and the product was crystallized from a mixture of chloroform
and n-hexane to give 3.36 g of the desired derivative No. 8. :

s0 Example 9
[Synthesis of derivative No. 9]

After 4.5 g of 3-hydroxybenzoxazinorifamycin was dissolved in 45 m2 of DMSO, 1.69 g of 1-(3-methyl-

55 2-butenyl)piperazine and then 4.5 g of manganese dioxide were added thereto. The mixture was stirred at
room temperature for 28 hours. After the reaction mixiure was treated in the same manner as in Example 2,

the residue was purified twice by silica-gel column-chromatography employing Wakogel® C-200 [eluent:
chloroform-methanol (98:2) for the first purification and ethyl acetate for the second purification], and the
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product was crystallized froma mxture of ethyl acetate and n-hexane to
give 1.8 g of the derivative No._9. Exanple 10 5 [Synthesis of derivative
No. 10] - After 1.8 g oFP9'35ﬁ§g)B3<ybenzoxazi nori fanyci n was
di ssolved in 18 m of DVMSO 0.56 g of 1,4- diazabicyclo[4.3.0]nonane

prepare ' [ e M _E. _.Freed et al.. ur nal of
O gani o PEReag bl e R eRA IR Mool b o o T B B Yo vier o
added t kgafdio10 The mi xture 10 was stirred at roomtenperature for 52 hours.
The reaction mxture was treated in the same manner as in Exanple 2, and

t he resislinthesiest dpiviativbinediof i ve tines by silica-gel col um-chronmat ography
enpl oyi ng Wakogel [err] C-200 [el uent: chl orof orm nethanol (98:2)] to give
0-3 g of tAfer derg vhBihyarotybenzd@zindridmacitliwas @Rsdved tilas in0 L OMSO] 6.58!g68 4,4 t he
Exanp! e sljazabichelof4.3.0jgmenti prayiapsdcaacordigy 16 Ieimbtiod ProposscEPMEE. Breedlét af qloufn@rdth i n
t he spedrdanic Sheraisiryt 85, @108H1960)Isnt tea mBigadf mgndalee Hiaxids webs addbd thereloaTHeEmidure A

ri f amgciwas slived gtaednyiemberatira dor S2koufsor mul a (1): 20 [err] 50 in which [err] is
an al kyl g'ﬂ'eumwiﬁqemaam@dciarlmmamn@r @s indixamblé @narid tr @siduehwasipadfied t 0 5
car bon &ytimes Ry siliga-gel solgmerelverpatoaranky eropieying Wakpgei® $-208 [eluentpehisdatartn-mettainol
cryst al (@828 givadhd @ ohip ‘?CIY"@"@I'%&Q-hE)I( acetate and n-hexane to give 1.8 g of
the deri ve.lg additiopdp the ingiedignis, used inpthe; Examplopothes ingredigntsran pe yeadyim thpiGxamples as

set forth in the specification to obtain substantially the same results.
Clalms
1. Arifamycin derivative having the formula (l):

25

30

(1)

35

wherein A is a group having the formula:

-N. ¥Rl
\_/

50
in which R' is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon

atoms, or a group having the formula:
—~ (CH2)n )
-N N

&5

—/
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After 1.8 g of 3'- hydroxybenzoxazr nori fanmycin was di ssol

met hod proposed by M E. Freed EPomesdﬂmrnal of Organi gh ﬂ“‘
2108(1960)] and then 1.8 g of nmanganese di oxi de were added ther eto. The

m xture 10 was stirred at roomtenperature for 52 hours. The reaction

m xt ur rofres was aystaliged frpm y@ixtugmef efbylAseipte 3ad p-hexpnedergive 1.8 g ohihel derfvative Moi Hue was
purified five tines by silica-gel columm- chronatography enpl oyi ng

Wakoge B@ER10C 200 [ el uent chi or of or m methanol (98:2)] to give 0.3 g of

t he derj addition to the ingredients used in the Exanpl es,

ot het i%ﬂ&%sdﬁ SH?%MB'QS‘ O used in the Exanpl es as 15 set forth I n the

speci fic of BLilafa &B%ﬁ%ﬁ cif W3 Caik Fne?é‘% ”&f
ri fa”yﬁ A[Aéﬂg%ﬁn ?% JTL @naﬁﬂ % Y \ﬂﬁmﬁ roup
havi ng 25 %d(@emne deireretaad&amarae o Hintide
car an gﬂgd&rm@,pt—a, %fo,gé%\ps avr ng carbon atons, or a group
havi ng t hie fréticiiBal mixtuleids ltredt&d in thé=Eantd aﬁﬁeﬁasfhn Egeanhdb hbné e Tedidue we lourfied OF &
phar maGeUinésady slicagaaplumblmomnatbdraphll @mpRYing Wakobbie C-doaBMertchdRiidnviaethéfol OF a
phar ma(@si2jlitcgivd 0/3 g6l deitdties Nal1D. t hereof of Caim 1, wherein, inthe 5
formul a (i pgditién itstha ingrediafits lngadi im the tExamfies; othérdngredients can be used in the Examples as

15 set forth in the specification to obtain substantially the same results.

Claims

“1. A-rifamycin derivative having the formula (i):
« 20

25

30

(1)

35
40 .

wherein A is a group having the formula:
45

-N. ¥Rl
/

50
in which R' is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon
" atoms, or a group having the formula:

55 . (CHy) 3
~-N N~_/\
— .

i8



[err] 10 3. The rifanyacin derivative or a pharmaceutically acceptable salt
thereof of- Claim1l, wherein, mtheforrmlaél) Ais a gr :
formula: 15 [err] 20 4. The rifanyEPR3§8RI4BEi ve or a pharﬂmumﬂml“wm"ml
acceptable salt thereof of Claim1, wherein, in the formulaxl), Ai% a *
group havi ng the for Ia 25 [err] 30 5. The rifamycin derlvatlve or

pharmaceutlc of of Caim1, wherein, |nthe
for mul a (|) 'J/fué g"&g?‘%)@m%\?a%l*’“'{ﬂg' ormul a: 35 [err] 40 45 50 55 19  EP

0 366 914 %@ Lhéativd OF a Ph&malehitdiyPadebgidily Sl ndiéek lob BlalnY §, NRYdiTIGn tHae
(l)

formul ag(I) group having the formula:

"/ -N\_’NCHZCHZCH2CH3 .
10
8. The rifamyacin derivative or a pharmaceutically acceptable salt thereof of Claim 1, wherein, in the

formula (1), A is a group having the formula:
15

o
-N\_’NCHZCB( CH3 ) 2
20
—
4. The rifamycin derivative or a pharmaceutically acceptable salt thereof of Claim 1, wherein, in the
formula (1), A is a group having the formula:
25 CH
— /3
-N\_/NCH .
\sz‘s
30
5. The rifamycin derivative or a pharmaceutically acceptable salt thereof of Claim 1, wherein, in the
formula (I}, A is a group having the formula:
35
I\
N\_JNC { CH3 ) 3

50

56

19



[err] 25 wherein Ais a group having the forrmula: [err] 30 in which [err]

Is an" al kyl group having 4 or 5 carbon atons or an al kenyl ¢ '

to 5 carbon atoms, or a group ha®PiOp6619348dr nul a: 35 [err] 4“"'“' mﬁ’ H;l"l
3 or 4; or a pharmaceutically acceptable salt thereof, the process t ® s '«
conprisipng:, reacting a. rifanycin derivatiye, havi the formula (11): 45 50

55 20 &'Elﬁ REPea dor %Rar Ea["gwf'" gerﬁ&'ﬁ%hav'"g“\?/if?"ﬁmﬁ@gam ne having the fornul a:

A-H wherein Ais a group having the_ fornula; 30
group 9 cﬁs CH,

10
(D
5
20
N
25
wherein A is a group having the formula:
N MRl
\ -
80
in which R! is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon
atoms, or a group having the formula:
35
N CH,) n)
-N N
[—
“
in which n is 3 or 4; or a pharmaceutically acceptable salt thereof,
the process comprising: reacting a rifamycin derivative having the formula (il):
45
50
55

20



[err] 35 in which [err] is an al kyl group having 4 or- 5 carbon atons or
an al kenyl* group having 3 to 5 carbon atoms,  or a group hayj
[err] inwhich nis 3 or 4. 45 7. EMA3868I4BY of G aim 6, VHW“MHM“E‘“I
rifanycin derivative having the fornmula (I1) is reacted w th«sas dianmne
having the fornula: A-H wherein Ais as defined above, in the presence of
an oxi di zing agent. 8. The process of @halnﬂ?ﬂsmhereln sai d oxidi zi ng agent
i s manganese dioxide. 50 9. An antibgcterial| conposition conprising as an
effective ingredient a rifanyéithd e formula (1): 55 21
EP [err] [err] 25 wherein Ails a gr 0 formula: [err] 30 in
which [err] is an al kyl grou ' or an al kenyl
group having 3 to S;pgchgmo formula: 35
[q\/] in which nis 3Yor 4; O H% salt thereof.
40 745

HyC

10

(0

15

20

25 with an amine having the formula:
A-H

wherein A is a group having the formula:
80 '

' Nl
-N NR
| —

35 in which R' is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon
atoms, or a group having the formula:

o (CHZ)n
-/ 40 -N,—‘;\_)

| —

inwhichnis3or4.

46 7. The process of Claim 6, wherein said rifamycin derivative having the formula (I} is reacted with said
amine having the formula: A-H wherein A is as defined above, in the presence of an oxidizing agent.

8. The process of Claim 7, wherein said oxidizing agent is manganese dioxide.

s0 9. An antibacterial composition comprising as an effective ingredient a rifamycin derivative having the
formula (1):

56
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50 55 22 EP 0 366 914 Bl Patent ansprUche 1 Ri f anmyci nderi vat  -der—Formet—

(1): 5 CCHO8 CH3 HO ~ N O
G L s OH XD SU L 16~ -3 N30M|IIIIIIIIHIIIIIIIIIIIIIIHIII

A4 worin A steht ft~r eine Guppe der Fornel 30 35 worn R e| ne

Al kyl gruppe mt 4 oder 5 Kohl enst ofiad omemmger ei ne Al kenyl gruppe mt 3

bi s 5 Kohi enst of fat onen darstellt, |oder f ei ne Gruppe der Formel -NN -

worin n die Zahl 3 oder 4 dHOS{e arrnazeutisch

akzeptabl es Sakz dessel ben. 2. Rifany ei n pharmazeuti sch

akzept abl es Sal z dessel beangch Anspr der Fornmel (1) A ftor
3

ei'ne G uppe der FW3”§boo
NS

=

10 HC (D

H5CO

15

¢
a0
Ner
25 wherein A is a group having the formula:
™\
-N Nrl
—/
30
in which R! is an alkyl group having 4 or 5 carbon atoms or an alkenyl group having 3 to 5 carbon
~ atoms, or a group having the formula:
35 r-( ( CHZ ) n)
_ ~N N
(W
. in which n is 3 or 4; or a pharmaceutically acceptable salt thereof.
40
45
50

55
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50 - N NCH2CH2CU2CH3. 65 steht. 3. Rifanycinderivat oder ein

phar mazeut'i sch akzeptabl es Sal z dessel ben nach Anspruch 1,

Formel (1) A flr eine Gruppe der HERO8669HB1 Ep 0 366 914 Bl MM’[&?’””’"”’"I
steht. 4. Rifanycinderivat oder ein pharnmazeutisch akzeptabl es*

dessel ben %ﬁanéq&&ruch 1, wobei in der Fornmel (I) A far eine G uppe der

For el /H-N NCH C2H5
15 steht FeVgevaey Fonhatm.0der ein pharmazeutfsch akzeptabl es Sal z
dessel ben na'ﬁl11 nspruc F %a(% in der Formel (1) A far eine Guppe der
Formel 20 -N  NC (CH 3) 3 25 steht. 6. Verfahren zur Herstellung eines
Ri fanmycinderivats der Formel (1): 30CHg CHg4
C 35 H3CCOO

10

Hsclcoo CH,
" HyCO (1)
: 20
\\.44'

25

worin A steht flir eine Gruppe der Formel

N ¥rl
/

35
worin R' eine Alkylgruppe mit 4 oder 5 Kohlenstoffatomen oder eine Alkenylgruppe mit 3 bis §
Kohlenstoffatomen darstellt, oder flir eine Gruppe der Formel

N (CH3)

./

worin n die Zahl 3 oder 4 darstellt;
45 oder ein pharmazeutisch akzeptables Salz desselben.

2. Rifamycinderivat oder ein pharmazeutisch akzeptables Salz desselben nach Anspruch 1, wobei in der
Formel (l) A flir eine Gruppe der Formel

- CH,CH,CH,CH,.
N NCHaLHaULHLE3

65 steht.

3. Rifamycinderivat oder ein pharmazeutisch akzeptables Salz desselben nach Anspruch 1, wobei in der
Formel (1) A flir eine Gruppe der Formel



H3Co~ ~ ~ HH3 H
2 vorin R ol ne. Alkyl gr uppe i ¢ BP0 B4R onst of 255&%@ \lHN\HIIHIII\!ﬂ\Il\ |I|l
Al kenyl gruppe nit 3 bis 5 Kohl enstoffatonen darstellt, odor flr*eifhe 'Gdp

der Fornel 10 worin n die Zahl 3 oder 4 darstellt; odor eines
pharmazeuti sch akzeptabl en Sal ze&NdeNcHI uamcagag unf aI t: die Unsetzung

ei nes Rifanycin- derivats der For mxt’ (1 Iz)

~~~~~~~~~~ CH3 C H3 H2 20

H 30~%~~~5eM3CCOO 0z H ~ 26 H3C Y H,
0 30 1 4 6 ' 353 4 mt einem Am n der

Fornel 4§ Rifamycinderivat oder ein pharmazeutisch akzeptables Salz desselben nach Anspruch 1, wobei in der
Formel (I} A flr eine Gruppe der Formel

10 ,CHq
—~ 7/
-N NCEH
s
C2Hs
15
stoht.
6. Rifamycinderivat oder ein pharmazeutisch akzeptables Salz desselben nach Anspruch 1, weobei in der
Formel (I) A flir eine Gruppe der Formel
| ; 20
- 1641
N NC( 3)3
25 steht.
6. Verfahren zur Herstellung eines Rifamycinderivats der Formel (1):
30
85
N (n

45

50

worin A steht fiir eine Gruppe der Formel

56
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A-H worm A steht flr eine Guppe der Fornmel 45 -N NR1L worin RI ein
Al kyl gruppe mt 4 odor 5 Kohl enstoffatonen oder emme Al keny mﬁl“‘ml‘ ““l
bis 5 50 Kohl enst of f at oren daF%P@ﬁﬁP“ Blier fUr eine Gr

L

66 worin n die Zahl 3 oder 4 darstellt * c L 7. Verfahfen nach
Anspruch 6, yg R nstof&o } et tne honflEH RRAE
Arin der ForlJ ; omr r JP'F@anl | S rt el nes
Oxi dati onsmi kS ungese ren nach Anspruch 7, worin das

genannte Oxi dat ionsmttel I\/angandl OXI d I st 5 9. Antibakterielle

Zusammegset zung, die als w rksanen Bestanpmeijn Wrktoff) ein
Ri fanyci nderivat der Fornel (1): H10 1,5-/ 3 C

0 0 H3CCOO 20 H3 O v H3C NHN H3 3H
(A\;O ~~~~~~~~~~ 25 0 2
10 worin n die Zahl 3 oder 4 darstelit;

oder eines pharmazeutisch akzeptablen Salzes desselben, das umfaBt: die Umsetzung eines Rifamycin-
derivats der Formel (ll):

15

20

25
{f)
80
35
. mit einem Amin der Formel
\J 40
A-H
worin A steht flir eine Gruppe der Formel
45

M Nrl
~-N NR
—’

worin R! eine Alkylgruppe mit 4 oder 5 Kohlenstoffatomen oder eine Alkenylgruppe mit 3 bis 5
50 Kohlenstoffatomen darstellt, oder flir eine Gruppe der Formel -

65 —Nutl.__;

worin n die Zahl 3 oder 4 darstelit.

25



-NNR CH3~~~ worm A steht f~r eine Guppe der Fornel 35 -N NR 40 worin
Rl eihe Al'kyl gruppe mt 4 oder 5 Kohl enstoffatonmen oder eine A“mmmmmm)mmlll
mt 3 bis 5 Kohl enstof fatonmen daEPi®386:9148Jor fOr el ne Gruppe

_(CH2 -N N worin n die Zahl 30der 4darste||t SO oder eih
phar maz et vgg) 550 '“Slbesal GEP P by Gfnf o onfidd 200 0,
Forn{e A- nn Xs? '3 0 on r%ﬁtély gm %Il amyci ne
ayant la formule
O 8. Velgﬂregﬂach Aan]c'ﬁ 7, worin das genannte Oxidationsmittel Mangandi&%%t. ’
(N 204 < N 11" N
. 9. Antibakterielle Zusammensetzung, die als wirksamen Bestandteil (Wirkstoff) ein Rifamycinderivat der
. Formel (I):
s/
10
15
()
_ 20
N
25
80
worin A steht flir eine Gruppe der Formel
35
- Nrl
—
N 40 worin R' eine Alkylgruppe mit 4 oder 5 Kohlenstoffatomen oder eine Alkenylgruppe mit 3 bis 5

Kohlenstoffatomen darstellt, oder flir eine Gruppe der Formel

(CHy) 3

worin n die Zahl 3 oder 4 darstellt;
50 oder ein pharmazeutisch akzeptables Salz desselben enthilt.

&6
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25 3 HOA 4, dans | aquelle
A est’ un dgroupe ayant la formule: 30 -N*\ 35 dans | aquelle

al kyl e ayant 4 ou 5 atomes de car FEFh®368814BYr oupe al cenyl eﬂ“ﬂmmnmmwﬂ"
atonmes de carbone, ou bien un groupe ayant la fornule: 40 * ¢ Lt % s =
-xH) - NN '-VVﬁﬁﬁs | aquelle n est 3 ou 4 ; ou bien un de ses sels
pharnacouf*ﬂhg nsacceptables. 45 2. Le ddrivd de la rifanycine ou un de
ses sel s phay i : . de celui-ci selon la revendication
1, dans Ighﬁé ,'ﬁgﬁﬁgﬂgﬂﬁﬂﬁﬁﬁ%@ﬁg$§gL§fest un group. ayant la formulo: so
-N:, NCHCH2CH2CH3 3. Le derive de la rifanycine ou un de ses sels

phar macout i quenent accept abl es seloncu% revegqi cation 1, dans |oquel, dans
la formule (1), A est un groupo ayany | l e: 55 -N9r CH2CH (CH3) 2 27

* es sels
1, dans | oquel, dans

;C, L M4, Le dMiv6e de lgg{if
phar macout i quenent acceptables s
la fornmle (1), A est un gr%ypg

3

H3CCOO CHS
15
HCO (1)
_ 20
3 W
0
25
dans laquelle A est un groupe ayant la formule :
30
-N MRl
./
35

dans laguelle R! est un groupe alkyle ayant 4 ou 5 atomes de carbone ou un groups alcényle ayant de
3 4 5 atomes de carbone, ou bien un groupe ayant la formule :

N~ —~CH2))
-N\_/N

dans laquelle n est 3 ou 4 ; ou bien un de ses sels pharmaceutiquement acceptables.

2, Le dérivé de Ia rifamycine ou un de ses sels pharmaceutiquement acceptables de celui-ci seion ia
revendication 1, dans lequel, dans la formule (I), A est un groupe ayant la formule :

r—
- H-CH>CH-CH
5 N NCHaCH2CH2CH3

3. Le dérivé de la rifamycine ou un de ses sels pharmaceutiquement acceptables selon la revendication 1,
dans lequel, dans la formule (f), A est un groupe ayant la formule :
65

-N_  NCHCH(CH3) 2



1cH3 -N NCR C235 10 5. Le deriv6 de la rifanycine ou un de ses sels
phar maceut’i quenent acceptables selon |a revendication 1, da .
la fornule (1), A est un groupe &EP&366H4BIrnule: 15 mmnmm““mmlll .
-NNC (CH3) 3 6. Un proc~d6 pour pr~parer un ddrivd de la rifd&my€ine dy

ggifiﬁ‘j&_ ~é!d_é1vé§ la rifamycine ou un de ses eutlwent acceptables selon I%endlcatlon 1, HH3
SC 7 ~ dans I?_cﬁe dans la formule (I), A est un groupe ayant ? fﬁmule CC

0> 3H <co 3 } ONA 3D ~a~g.~ ~ ~ ~~~K dans laquelle A eat
un grqupe ayant la fornmule: 45 dans baque/1e3R eat un groupe al kyl e ayant
4 ou 5 atonmes de carbone ou un gro nyle ayant de 0 3 a 5 atones de
carbone, ou bien un groupe ayant |a 'F@ 8 55

e N_dans laquelle n est 3 ou 4 ; ou?bPen un de ses sels

phar macout i quenent accept abl es, 28 procd4 selon lequel on fait rdagir un

ddriv4e de la rifanycine ayant la fornmulo (11):
5. Le dérivé de la rifamycine ou un de ses sels pharmaceutiquement acceptables selon la revendication 1,
dans lequel, dans la formule (I), A est un groupe ayant la formule :

~
15 N_ NC(CH3)3

6. Un procédé pour préparer un dérivé de la rifamycine ayant la formule (1) :

.2 CH 3 CH 3

N
25
a0 (1)
35

| N4 @
dans laquelle A est un groupe ayant la formule :

45

N1
-

dans laquelle R! est un groupe alkyle ayant 4 ou 5 atomes de carbone ou un groupe aicényle ayant de -
50 3 & 5 atomes de carbone, ou bien un groupe ayant la formule :

(CHz) 3
65 -N:}q(_z)

dans laquelle n est 3 ou 4 ; ou bien un de ses sels pharmaceutiquement acceptables,

28



10 HBcooo O3 H2 y~~~~~~~~m

yE]jL;T~~~?S?99~O 23 25 avoc unoEﬁﬁlm9&‘§/§ﬁt la formule: A\Ml\“ﬂmﬂm"ml‘ |

| aquol I o A ost un groupo ayant la formulo: 1 30

-N NR dans | aguel 0 r.oup I nos do carbono
ou un groupe & %gqéﬁel?"!fﬁ%?i?" gré ru"ﬁé‘f%o‘}r%as" O‘X%Q% aﬁtnlg%"éu' @fen un groupo
ayant la fornmulo: 95 > 40~~~~~~~~~~~~~~ dans laquollo n ost 3 ou 4. 7. Le
proc~dd do | a rovondi catlon 6. dans gibquel Qiddit ddriv4 do la rifanycine
ayant La formule (I 1) ost ms a rdagir ajoc |ladite am no ayant |a

fornul ae: A-H dans | aquol o fest cdessus, on 45 presonce
d' un agont oxydant. a. Lo proc~ [ 7, dans loquol lod it
agont oxydant oct d u di oxyde d mangahese . 9. Unojgonposition

alt’| bact eri onne co?oetﬁé t qu' |°rE1rod| erg un dgrivo do la
ri fanmy@ ne ayant 50°3 Ie(Ig 55 29 c*s N S*

15

()

: 20 (o}
NN
25
avec une amine ayant la formule : A-H, dans laquelle A est un groupe ayant la formule :
\ 1
30 =N NR
—
dans laquelle R' est un groupe alkyle ayant 4 ou 5 atomes de carbone ou un groupe alcényle ayant de
3 A 5 atomes de carbone, ou bien un groupe ayant la formule :
35
N’—( (CHy) n
o \...'N
o/ ry
dans laquelle n est 3 ou 4.
7. Le procédé de la revendication 6, dans lequel ledit dérivé de la rifamycine ayant la formule (ll) est mis
3 réagir avec ladite amine ayant la formule : A-H dans laquelle A est tel que défini ci-dessus, en
45 présence d'un agent oxydant.
8. Lo procédé de la revendication 7, dans lequel ledit agent oxydant est du dioxyde de mangan@se.
9. Une composition antibactérienne comportant en tant qu'ingrédient actif un dérivé de la rifamycine ayant
50 la formule (I) :

§6



CH3 CH3 5 H3CCOO OH3 H3CO10H3

8—{5: Nl_|I-;0A 4 26 dans Iaquéﬂ%ggg\iy@hn groupe ayant |a|!ﬂ|m“||£|“HHI|NH“|
ou

30 dans laquelle R est un groupe al kyle ayant 4 ou 5 atones de ear

un groupe alc~nyle ayant de 3 a 5 atones de carbone, ou bién un groupe
ayant la fornmule: 35 40 dans ﬁquellﬁﬂhemt 3 ou 4; ou bien un de ses
sel s pharmacout i quenent ac%ﬁgtabl 45 5P 55 30

o HoCCOO
o CH 3
10 (1)
Hsco
15
0
20
—
25 dans laquelle A est un groupe ayant la formule :
~
-N MR
-/
50

dans laquelle R' est un groupe alkyle ayant 4 ou 5 atomes de carbone ou un groupe alcényle ayant de
3 & 5 atomes de carbone, ou bien un groupe ayant la formule :

35
((Cﬁz)n)
N N
—

40 dans laquelle n est 3 ou 4 ; ou bien un de ses sels pharmaceutiquement acceptables.

50

55

30



