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rErythromycin A 9-0-oxi_me derivatives endowed with antibiotic activ-
ity"” | |

| YR T T T T TR T RS

The present invention relates.to Erythromycin A derivatives eﬁdowed
with antibiotic activity, useful in the treatment of infectious
diseases and, more particularly, it relates to Erythromycin A
9-[0-(aminoalkyl)oxime] derivatives endowed with antibiotic activity

againsﬁ Gram-positive and Gram-negative microorganisms.

"Erythromycin A [The Merck Index, XI Ed., No. 3626] is a well-known

naturally occurring macrolide endowed with antibiotic activity,

having the following structure
C

H3\ /CH3
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Besides being active against some non-bacterial microorganisms such
as rickettsiae and mycoplasmas, Erythromycin A is endowed with
antibacterial activity mainly against Gram-positive microorganisms
such as streptococci, staphylococci and pneumococci, but it results
effective as well against some Gram-negative microorganisms such as,
for instance, Haemophilus influenzae, Neisseria gonorrhoeae and
Bordetella pertussis.

In addition to the well-known activity against the aforementioned
prokaryotes, it has been recently described in the literature that
Erythromycin A and other macrolide antibiotics are active against
eukaryotic parasites (P. A. Lartey et al., Advances in Pharmacology,
28, 307-343 (1994)].

Also in the case of Erythromycin A, likewise other antibacterial
drugs, phenomena of resistance were observed with some bacterial
strains. |

In particular, the phenomenon was observed in the .treatment of
infections caused by staphylococci following to prolonged adminis-
tration of Erythromycin A [A. Kucers and N. McK. Bennett, The use of
antibiotics, A Comprehensive Review with Clinical Emphasis, William
Heinemann Medical, IV Ed., (1987) 851-882].

The interest towards macrolide antibiotics derives from their use in

L g

clinical and veterinary therapy in the treatment of several'

infectious diseases such as, for instance, the infections of the
respiratory traét, of the gastrointestinal tract, of the urogenital
tract and of the external organs like skin, eye and ear.

Because of its ﬁigh instability in acidic environment Erythromycin A
is irreversibly converted, for instance in the gastrointestinal
tract followind™to oral administration, into derivatives devoid of

antibiotic activity, conferring thus poor biocavailability on the
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active principle [H. A. Kirst, Annual Reports in Medicinal Chemis-
try, 25, 119-128 (1989)].
In order to overcome the above drawbacks, the résearch was addressed
to compounds which, while maintaining the good antibiotic properties
of Erythromycin A, resulted to be charagterized by a superior sta-
bility to the aéids and better pharmacokinetic properties such as,
for instance, superior oral bioavailability, haematic concentration,
tissue penetration and half-life.
Within fhis field, we can cite as an example the carbamates and
carbonates of Erythromycin A or Erythromycin A 9-0-oxime described
in the European patent applications No. 0216169 and No. 0284203
(both in the name of Beecham Group PLC) and the compounds described
in the European patent application No. 0033255 (Roussel-Uclaf).
The European patent application No. 0033255, in particular, de-
scribes derivatives of Erythromycin A 9-0O-oxime of formula
R-A-0-N=Ery
wherein
Ery represents the Erythromycin A residue wherein the oxime group
(-N=Ery) is in place of the carbonyl grodp in position 9 (0=Ery); A
represents a straight or brénched alkyl grdup with from t to ¢
carbon atoms; ﬁ represents, inter alia, an optionally substituted
alkoxy groﬁp with from 1 to & carbon atoms, or a group [-N(R4J)Rz]
wherein R, and Rz, the same or different, represent a hydrogen atom
or an optionally substituted alkyl group with from 1 to 6 carbon
atoms. | |
The compounds described in. the European patent application No..
0033255 such as, for instance, Erythromycin A 9-(0-[ (2-methoxyeth-
oxylmethylloximel, known with the International Nonproprietary Nawme

Roxithromycin [The Merck 1Index, XI Ed., No. 82531, Erythromycin A
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9—[0-[(2-dime£hylamino)ethy1]oximej énd | Erythromycin - A
9-[0-[(Z-diethylamino)ethyl]oxime] have a speétrum of activity jin
zi;:g_comparablé to that of Erythromycin A but are endowed with a
superior stability to the acids_ ahd better éhérmacokinetic
propérties. |

Said compounds, iherefore. present an antibiotic activity against
Gram-positive bacteria such as staphylococci, streptococci and
pneumococci and against some ‘Gram-negative bacteria such as, for
instance, Haembphilus influenzae and Haemophilus pertussis.

Now we have found compounds. derivative of_Erythromycin A 9-0-oxime
and; more particularly, compounds deriyative. of Erythromycin A
9-[0-(aminoalkyl)oxime], partly comprised but_not_ekemplified in the
European patent gpplication No. 0033255. which have a wider spectrum
of antibacterial activity against Gram-positive microorganisms and,

particularly, against Gram-negative microorganisms, and improved

¥

pharmacokinetic properties such as, for instance, a superior dura-

tion of action and a superior half-life of tissue elimination, with:

respect to the compounds described in _the aforementioned European
patent application.
Object of the present inyention. thereféré, are the compounds of
formula |
Ra Ra
| i
A-(CHa)n-N-(Cﬂa)m-N-(Cﬁz),-O-N=H
(I o
whergin _
A 1is a phenyl group or a heterocycle wi;h_s op_é members coﬁtaining
1 or more héteroatbms selected éﬁong nitrogen, oxygen and sul-
phur, optionally substituted wiﬁh from 1 to 3 groups, the same or

different, selected among straight or_branched C+1-C. alkyl or
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alkpxy groups, C1‘Cz. alkylenedioxy groups; C,-C. alkylsulphonyl
groups, phenyl, phenoxy, hydroxy, carboxy, nitro, halogen and
trifluoromethyl groups;

5 R. and Ra, the same or different, represent a hydrogeﬁ atom or a

straight or branched C,-C. alkyl groups:

n is t or 2;

i is an integer comprised between 1 and 8;

r. is an integer comprised between 2 and ¢;
10 M represents a group of formula

CH3\\ ’/CH3

15
20
25 wherein

Kz i1s a hydrogen atom or a methyl group;.

and pharmaceutically acceptable salts thereof.

The oximes of formula (i) can have Z or E coﬁfiguration.

Object of the .present inﬁention, therefore, are the compounds of

formula (I) having Z or E configuration, with a preference for these
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latter.

The compounds of formula (I) are endowed with antibiotic activity
and are characterized by a high stability to the acids and by good
pharmacokinetic properties, Being thus used in.- human or veterinary
therapy for the treatment of several infectious diseases.sﬁch as,
for instance, the infections of the central nervous system, of the
upper and lowef respiratory.tract. of the gastrointestinal tract, of
the urogenital tract, of the odontological tissue and of the exter-
nal organs such as skin, eye and ear.

In the present description, unless otherwise specified, with the
term C,~C. alkyl group we inteﬁd'a straight or branched C.-C. alkyl
such as mefhyl. ethyl, n.propyl, isopropyl, n.butyl, isobutyl,
sec-butyl and tert-butyl group; with'the term C1;C4 alkoxy group we
intend é straight or brénched_c1-c‘ alkoxy such as methoxy, ethoky,
n.propoxy, isopropoxy, n.butoxy, isobutoxy, sec-ﬁutoxy and
tert-butoxy_group; wifh the te;m C+-C2a aikylenedioxy group we intend
a methylenedioxy or ethylenedioxy group.

With the term heterocycle with 5 or & members containing 1 or more
heteroatoms selected among nitrogen, oxygen and sulphur we intend a
heterocycle preferably ‘selected améné pyridine, pyrrole, pyrroli-
dine, furan, tetrahydrofuran and thiophene.

Preferred compounds are the compounds of fqrmula (I) wherein A
represents a phenyl group or a heterocycle selected between pyridine
and furan, optionally substituted with from i to 3 groups' selected
among hydroxy, methoxy, methylenedioxy, n.butoxy; phenoxy, phenyl,
methylsulphonyl, nitro, halogen and trifluoromethyl groups; Ry and
Rz, being the same, represent a hydrogen.atom or a methyl grdup: Rs
represents a hydrogen atom. | | |

Still more preferred compounds are the compounds ¢f formula (I)
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" Erythromycin

wherein A represents a phenyl group optionally substituted with a
group selected among phenoxy, nitro and trifluoromethyl; R, and Ra,
being the same, represent a hydrbgén atom or a methyl group; n is
equal to 1; m@m is equal to .6; L is equal to 2; Rs represents a
hydrogen atom.

Pharmaceutically acceptable salts of the compounds of forﬁula (I
are the salts with organic or inorganic aéids such as, for instance,
hydrochloric, hydrobromic, hydroiodic, nitric, sulphuric, phosphor-
ic, acetic, tartaric, citric, benzoic, succinic and glutaric acid.
Specific examples of preferred compounds of formula (I) are:
Erythromycin A (E)-9-[0-[2-[4-(phénylmethylamino)hexylaminolethyl]-

oximel;

>

(E)-9-[0-[2-[2- (phenylmethylamino)ethylaminolethyll-
oxime]; _ '

Erythromycin A (E)-9-[0-[6-[6-(phenylmethylamino)hekylamino]hexyl]-
oximel; |

Erythromycin A (E)~9-[0-[6-[3-(phenylmethylamino)propylaminolhexyl]-
oxime]; |

Erythromycin A (E)-9-[0-[6-[5-(phenylmethylamino)pentylaminolhexyll-

‘oxime];

Erythronycin A (E)-9-[0-[2-[8-(pheﬁylmethylamino)octylamino]ethyl]-
oxime];

Erythromycin A (E)-9-[0-[2-[5-(phenylmethylaminoipentylaminolethyll-
oxime]; _
Erythromycin A iE)-9¥[0-[5-[6-(phenylmethylamino)hexylamino]Pentyl]-
oximel; _

Erﬁthrdmyéin A (E)-9-[0-[3-[6-(phenylmethylamino)hexylaminolpropyll-
oximel; |

Erythromycin A (E)-9-[0-[3-[4-(phenylmethylamino)butylaminolpropyll-
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oximel; _

Erythromycin A (E)-9-[0-[2-[N-methyl-6-(N'-methyl-N'-phenylmethyl-
amino)hexylamino]ethylJoxime]; |

Erythromycin A (E)-9-[0-[2-[6-[(biphenyl-ﬁ-yl)methyiémino]hexylami—
nolethylloximel; _

Erythromycin A (E)-9f[0-[2-[6-[(3-phénoxyphenyl)methylamino]hexyl-
aminoJ)ethylloximel; _ |

Erythromycin A (EJF9-[Q-[2-[6-[(4-phenoxypheny15methylamino]hexyl-
aminolethylJoxime]; |
Erythromycin A (E)-9-[0-[2-[6-(2-furylmethylamino)hexylamino]ethyl]-
oxime]; |
Erythromyciﬁ A (E)-?-[Of[2-[6-(3—pyridy1methy1aminoJhexylaminoj-
ethyl Joxime];

Erythromycin A (55-9-[0;[2-[6-[(4-me;hoxyphenyl)methylamino]hexil-
aminolethyl Joxime]; _
Erythbomycin A (E)-9-[0-[2-[6-{(4-n.butoxyphenyl)methylamino Jhexyl-
aminolethyl Joximel;

Erythromycin A (E)-9-LO-[2-[6-[(3,4fmethy1enedioxyphenyl)methylami-
no]hexylamino]ethyllbxime]:. | o _
Erythromycin A _(E)-?-[O-[z-[6-[(A-methylsulphonylphenyl)methylami-
nolhexylamino]ethylloxime]; | '

Erythromycin A (EJ-9-[0-[2-[6<[(A-fluoroéhenyl)methylamino]hexylami-
nolethylloximel; _

Erythromycin A (E)-9-[0-£2-[6-[(2-trif1uoromethylphenyl)methylami-
nojhexylaminojethylloxime];

Erythromycin A (E)-9-[07[2-[6-[(S-trifluoromethylphenyl)methylami-
nolhexylaminolethylloximel;

Erythromycin A (E)-9-[0-[2-[6-[(4-trifluoromethylphenyl)methylami-

nolhexylamino]ethyl Joximel;

+
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Ebythromycin A (E)-9-[0-[2-[6-[(2-hydroxyphenylimethylaminolhexyl-
amind]ethyl]oxime]:' |

Erythromycin A (E)-9-[0-{2-[6-[ (3-hydroxyphenylmethylaminolhexyl-
aminoJethyl]oxime];

Erythromycin A (E)-9-[0~[2-[6-[ (4-hydroxyphenyl)methylamino Jhexyl-
aninolethyl Joxime];

Erythromycin A (E)-9-{0-[2-{6-{(3,5-dichloro-2-hydroxyphenyl)methyl-
amino]hexylamino)ethylloxime];

Erythromycin A (E)-9-[0-[2-[é-{(2-nitrophenylmethylaminolhexylami-
nolethylloxime];

Erythromycin & (E)-9-[0-[2-[6~[(3-nitrophenyl)methylaminolhexylami-
nolethylloximel;

Erythromycin A (E)-?-[of[z-[s-[(A-nitrophényi)methylamino]hexylami-
nolethylloximel;

Erythromycin A (E)-9-[0-[2-[6-[ (4-hydroxy-3-nitrophenylimethylami-
no]hexylamino]ethyl]oximei:

Erythromycin A (E)-9-[0-{2-[é-[(3-hydroxy-4-nitrophenyl)methylami-
nolhexylamino]ethylloxime]; |

Erythromycin A (E)-9-[0-[2-[N-methyl-6-[N'-methyl-N'-(4-trifluoro-

methylphenyl)methylaminolhexylaminolethyl Joxime].

25

30

The preparation of the compounds of formula (I), object of the
present invention, can be carried out according to the synthetic
method which is described below.
The method comprises, at first, the condensation reaction between a
suitable amino acid of formula

R4

|
HN- (CHa ) en-+ ~COOH ' (I)

wherein

R+ and p have the above reported meanings;
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with an acyl chloride of formula

A-(CHz)n-1-C0C1 _ _ _ (IID

wherein

A and n have the above reported meanings.

The condénsation reaction is carried out, according to conventional
techniques, in an inert solvent and in the presence of a base sugh

as; for instance, an alkali metal hydroxide, to obtain the compqunds

of formula

Ra
Af(cﬂz)n-1‘CQ&'(CH:)m-1'C°OH (IV
wherein |

A, R., 0 and g have the above reported meanings.

The thus obtained N-acyl amino acids of formula (IV).afe further
condensed, according to conventional techniques, with an amino ester
of formula |

Ra

HL=(CH,),-,-COOR‘ . o

wherein

Rz and L have the above reported meanings;

_R. represents a methyl or ethyl group;

to obtain the compounds of formula

R4 Ra
A-(CHa)n-,-COL-(CHz)a-1°CO&-(CH=),-1-COOR‘ o (VI)
wherein
A, Ri, Ra, Ra, O, In and p have the above reported meanings.
By working according to conventional techniques' the compounds of
formula (VI) are subsequently reduced, for instance with sodium
boron hydride in .the presenﬁe of acids, lithium aluminum_ hydride.

dimethyl sulphide-borane or by catalytic hydrogenation, to the’

B
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corresponding amino alcohols of formula

Ry Rz

! J
A-(CH2)n-CON-(CHz)n~CON=-(CHz) »~0H (VID
wherein

A, R., Ra, 0, @ and pr have the above reported'meanings.

The amino alcohols of formula (VII)_ are then converted into the

corresponding sulphonyl derivatives of formula'(VIII); for instance

by means of methanesulphonyl chloride or p.toluenesulphonyl
chloride, and subsequently condensed with Erythromycin A 9-0-oxime
or é6-0-methylerythromycin A 9-0-oxime, both representable according

to formula (IX), to obtain the compounds of formula (I)

R, Ra

N | _
(VII) > A-(CHa)n-N-(CHa)wm~N-(CHa)~-ORs (VIII)

M=N-0OH (I¥)
Ry . Ra
I | :
A-(CH2)n-N-(CH2)m-N-(CHz) n-0~N=M (I

wherein

A, R., Rz, M, 0, @ and © have the above reported meaﬁings:

Rs represents a mesyl or tosyl.group.

The reaction between the compounds of formula (VIII) and the oximes
of formula (IX) is §arried out in an inert organic solvent such as,
for instance, tetrahydrofuran, ethyl ether or 1,2-dimethoxyethane,
in Ehe presence of potassium tert-butylate and of 18-Erown—6 ether
as complexing agent.

It is clear to the man skilled in the art that when the sulphonyla-
tion reaction ié carried out by using the compounds of formula (VII)

wherein one or both R,y and Ra substituents represent a hydrogen
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atom, it can be necessary to protect the nitrogen atom or atoms.
before carrying out the sulphonylation reaction.

In that case, the condensation of the thus obtained N-protected
sulphonyl derivatives with the oximes of formula (IX), ahalogously
to what previously reported, and the_subseduent deprotection cérried
out according to conventional methods, allow to obtain the compounds
of formula (I) wherein one or both R, and Ra substituents represent
a hydrogen atom. |

For a bibliographic_referenqe to the protection of amines see [T. W.
Greene and P.G.M. Wuts, Protective groups in organic synthesis, John
Wiley & Sons, Inc., 2nd. Ed., (1991), 309-405]. |
The compéunds of formula (ID), (III) and:(V)_are known or easily
prepared according to knodn methodé. |

Also the oximes of formula (IX) are known compounds and can be
prepared according to conventional methods cowprising, for instance,
the reaction of'ﬁrythromyciﬁ A of 6-0-methy1erythromycin A with
hydroxylamipe hydfochloride.

The esters of forhula (V15 can be optionélly prepared according to
an alternative synthetic method éomprising; at first, the condensa-

tion of a suitable amino acid of formula (II) with an amino ester of

formula V), to obtain the compounds of formula

R+ Ra
i . .
HN-(CHz)en~+-CON- (CHz ) -+ ~COOR, _ . (£)
wherein

Ri, Kz, Ra, m_and ;J.héve the ébove rep§rted meanings.

It is clear to the man skilled in the a:t that before carrying out
the condensation betwegn the amino acid of formula (II) and the
amino ester of formula (V) it can be necgssar& to suitably protect

aécording to what already reported for the sulphonylatior. reaction.
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the amino group of the amino acid of formula (II).

The further condensation of the compounds of formula (X) with a
compound of formula (III), carried out according to conventional
techniques and the optional deprotection allow then to obtain the
compounds of formula (VI).

The preparation of the compounds of formula (I) wherein at least one
of the two R. and Ra substitugnts represents a group selected among
ethyl, n.propyl.'n.butyl and isobutyl, can be carried out according
to an alternative synthetic method which is described hereinafter.
Said method comprises, at first, the acylation of the nitrogen atom
or atoms of the amino alcohols of formula (VII) wherein one or both
R, and Ra substituents represent a hydrogen atom.

For instancé. by using a compound of formula (VII) wherein both R
and Ra substituents represent a hydrogen atom and by working accord-

ing to conventional techniques in the presence of a suitable acyl

chloride (R'COCl), it is possible to obtain the compounds of formula

COR' COR'
A-(CH:).‘-I{I-(CH:)...-N-(CH:),.-OCOR' (XI)
wherein
A..nﬂ m and p have the above reported meanings;
R' represents a straight or branched C.-Cs alkyl group.

The reduction of the compounds of formula (XI), carried out accord-

ing to conventional methods, allows to obtain the compounds of

formula

R+ Ra
A- (CH:),.-N-(CH,)m-ll\l-(Cl-la),.-OH : | (XID
wherein | |

A, n, m and p have the above reported meanings;

Ra'ahd Ra represent ethyl, n.propyl, n.butyl or isobutyl groups;
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which, converted into the corresponding sulphonyl defivatives and
condehsed with the oximes of formula (IX), analogously to what
previously repdrted. allow to obtain the compouhds of formula

R, Ra
A-(CH2)n~N-(CHa)m-N-({CHz2)»-0-N=M _ (1
wherein
A, M, n, o and p have the above reported meanings;
R{ and Rz represent ethyl, n.propyl, n.butyl or isobutyl groups.
An alternative synthetic process with respect to those previouély
reported for the preparation of the compounds of formula (IS. object
of the ﬁreseht invention, ié described hereinafter.
Said process comprises, at first, the oxidation of a suitable
N-protected amino alcohol such as, for instance, an N-benzyloxycar-
bonyl-amino alcohol of formula (inI). in the presence of sodium
hypochlorite and of the free radical 2,2,6,6-tetramethylpiperi-
dinooxy (TEMPO), in an inert organic solvent, to obtain the com-

pounds of formula (XIV)

VA Zz
I |
HN-(CHz)po-OH ==~~~ > HN=-(CHgz)en-+1-CHO
(XIID : (XIV)
wherein

m has the above reported meanings;

Z represents a proteétinq group.

Exanples of inert organic solvents usable in the oxidation_ feaction
are, for instance, methylene chloride, chloroform, carbon tetrachlo-
ride, 1,2-dichloroethane, ethyl acetate, benzene and toluene.

The amination of the thus obtained aldehyde in the presence of a
suitable amino alcohol of formula (XV) and ﬁhe reduction of the

formed intermediate, for instance in the presence of sodium boron
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hydride, allow to obtain the amino alcohols of formula (XVI)

z H
' | -
(XIV) + HaN- (CHa)p-OH —---- > HN-(CHz)em=N-(CHga)n-0H
' (XV) . (XVI)

wherein

Z. m and r have the above reported meanings.

The further protection of the compounds of formula (XVI) at the
amino nitrogen and, in this order, the convefsion into the corre-
sponding sulphonyl derivatives, the condensation with the oximes of
formula (IX) and the deprotection at the nitrogen atoms, analogously

to what previously reported, allow to obtain the compounds of for-.

mula

H

|
HaN=-(CHz) =N~ (CHa) »-0-N=M : (XVID)
wherein

M, m and pr have the above reported meanings.
The intermediate oximes of formula (XVII), condensed with a suitable
aldehyde of formula (XVIII) and reduced, for instance by catalytic

hydrogenation, allow to obtain the compounds of formula (I)

H H
' : } |

(XVII) + A-(CHa)n-+-CHO ----- > A-(CHa)n-N-(CHz) @-N- (CHa2) »-0-N=M
(RVIII) S (N

wherein

A, M, 0, m and r have the above reported meanings.

The compounds of formula (XIII), (XV) and (XVIII) are known or
easily prepared according to known methods.

The compounds of formula (I) wherein one or both R, and Rz substitu-
ents represent a hydrogen atom, prepared accordiné to one of the

previously described methods, can be optionally alkylated at the
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nitroéen atom or atoms of the di-amino moiety according to conven-
tional methods - comprising, for*_instance, the condeﬁsation with a
suitable aldehyde and-the reduction of the obtained intermediate.
The compounds of formula (I) wherein R, and Ra, the same or diffe-
reﬁt, represent a straight or branched C,-C. alkyl groﬁp are thus
obtained.

The préparation-of the compounds of formula (I) with Z or E configu-
ration is carried out according to - one of the synthetic schemes
above.described. by ﬁsing the oxime of formula (IX) in the desired
configuration [J. C. Gasc et al., The Journal of Antibiotics, 44,
313-330, (1991)1]. |

The compounds of formula (I) are endowed with antibacterial activity

" against several Gram-positive and Gram-negative microorganisms and

are useful in clinical and veterinary therapy for the treatment of
several infectious diseases such as, for instance, the. infections of
the central nervous' system, of the upper and lower respiratory
tract, of the gaétrointestinal tract, of the urogeniﬁal tract, of
the odontoiogical tissue and of the external organs suchas skin,
eye and ear.

Said compounds, furthermore, resulted to be active with respect to
several Gram-positive microorganisms of clinical interest, resistant
to Erythromycin A or, moré in general, to macrolide antibiotics
characterized by the presence of a 14 or 15 members macrolactone.
The antibacterial activity of the compbunds of formula (I) against
Gram-positive microorganisms such as Streptococqus_' pyogenes,
Streptococcus pneumoniae, Enterococcus faecalis and Staphylococcus
aureus and Gram-negative microdrganisms-such as Escherichia coli and
Klebsiella pneumoniae was evaluated by means of in__gi;ng tests

suitable to evaluate the minimum concentration of antibiotic



WO 96/18633 PCT/EP95/04815

10

15

20

25

30

- 17 -

enabling the inhibition of the bacterial growth (MIC) (example 23).

" Roxithromycin and Clarithromycin were used as reference compouhds

[The Merck Index, XI Ed., No. 8253 and 2340, respectively].

The antibacterial activity of the compounds of formula (I) against
Gram-positive microorganisms resulted to be practically comparable
to that of Roxithromycin and Clarithromycin, macrolides both
characterized by a high antibacteriai activity jin vitro (table 1).
With respect to Gram-negative microorganisms and, particularly,
against enterobacteria such as Escherichia qoli and Klebsiella
pneumoniae, the compounds of formula (I) resulted to be markedly
more active than both reference compounds (table 2).

To this extent, it is interesting to point out that the compounds of
formula (I), object of the present invention, resulted to be more
active than Roxithromycin, described in the aforementioned European
patent application No. 0033255 and chosen as election compound with
respect to sSeveral other derivatives such as, for instance,
Erythromycin A 9-[0-[(2-dimethylamino)ethylloxime] [J. C. Gasc et
al., The Journal of Antibiotics 44, 313-330, (1991)].

Moreover, the compounds of formula (I) resulted to be active jn vivo
(table 3). |

The in vivo antibacterial activity of the compounds of formula (I,
expressed as average protecting dose PDeso (mg/Kg), was evaluated by
means of ~experimental pulmonafy infection induced in mouse by
Streptocdccus pyogenes (example 23).

By considebing the data of activity in vive it is evident that the
compounds of formula (I) are characterized by a prolonged duration
of action and a long half-life of tissue elimination.

In fact, after intraperitoneal administration in mouse, the com-

pbunds of formula (I) are rapidly and widely distributed in the
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whole organism and the . tissue levels result to be higher than the
plasmatic ones.

This results particularly evident by considering the PDeo values for
the compounds of formula (I) administered 24 hours before or 1 hour
after the infection.

Said values._in _fact,.result to be substantially unchanged after
administration 24 hours before or 1 hour after the infection.

In the case of experimental pulmonary infection_indﬁced in mouse by
Streptococcus pyogenes, a pathogen traditionally responsible for
respiratory diseases, effective concentrations of the compounds of
formula (I) intraperitoneally administered,.persist at pulmonary
level 24-48 hsurs after the administration.

The reference compounds Roxithromycin and Clarithromycin adminis-
tered 24 hours before the infection, instead, resulted to be inac-
tive.

Therefore, the compounds of formula (I) result also to be endowed
with a pulmonary selectivity and can bé advantageously used in the
treatment of the infections of the respiratory tract.

In addition to the aforementioned activity against bacterial

microorganisms the compounds of formula (I), object of the present

invention, resulted to be active against eukaryotic pathogens. In
particular, they resulted to be marke&ly active against protozoa
such as Plasmodium falciparum which is the wéll-knpwn' malaria
parasite. | |

The compounds of formula (I), thérefore. can also be advantageously
used in the treatment of malarian’ diseases.

Besides being: characterizéd by a wide spectrum .of antibiotic
activity against Gram-positive and Gram-negative_microqrganisms and

protozoa, by a good stability to the acids and by good
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pharmacokinetic properties..the compounds of formula (I) present, in
mouse, an acute toxicity comparable to that of Roxithromycin.
Therefore, being characterized by a high safety of use, they can be
advantageously emploved in human and veterinary therapy.

The compounds of formula (I) will be breferably used in a suitable
éharmaceutical form useful to oral, parenteral, suppository or
topical administration.

Object of the present invention, therefore. are the pharmaceutical
compositions containing a therapeutically effective amount of one or
more compounds of formula (I) in admixture with a pharmaceutically
acceptable carrier. | _

Said pharmaceutical forms comprise tablets, capsules, syrups, in-
je;tablé solutions ready to use or to be prepared when used .by
dilution of a lyophilized, suppositories, solutions, creams, oint-
ments and eye lotions.

For the veterinary use, in addition to the above compositions, it is
possible to prepare solid or liquid concentrates to be diluted into
the feed or drinking water.

According to the type of composition, besides a therapeutically

effective amount of one or more compounds of formula (I).'they will

‘contain solid or liquid excipients or diluents for pharmaceutical or

veterinary use and optionally other additives of normal formulating
use such as thickeners, aggregants, lubricants, disgregants, fla-
vouring and colouring agents.

In order to treat particular infections, the compound of formula (1)
could be in association with an éffective amount of another active
ingredient.

The effective amount of the compound of formula (I) can vary accord-

ing to different factors such as the seriousness and the phase of"

30 -
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the infectioh, the organ or the system affected, the characteristics
of the host species,. the susceptibility of the bacterial species
responsible for the infection and the selected route of administra-

tion.

The therapeutic dose will be. generally comprised between 0.5 and 100

mg/Kg of body weight/day and could be administered into a. single
dose or into more daily doses. |

With the aim of illustrating the present invention, without limiting
it, the f§llowingnexamples are now given..

The structures of the compounds of formulal(IJ and of the  synthetic
intermediates for their preparation were -confirmed by ‘H-NMR or by
13C-NMR spectroscopy. The values of thg_ heaningful signals of .the
more advanced intermediates and of the compounds of formula tIJ_ are
reported hereinafter.

Example 1

Pre ' - -6~

A solution of benzoyl chloride (0.18 moles) in ethyl ether (140 ml}
and a solution of sodium hydroxide 1N (180 ml) were contemporaneous-
ly added to a mixture of é-aminohexanoic acid (0.15 moles) in eﬁhyl
ether (150 ml) and water (200 ml) containing sodium hydroxide (0.15

moles), kept under stirring at a temperature comprised between

‘0-59C..

At the end of the additions, the_réaction mixture was brought at
room temperature and kept under sti:riﬁgifbr other 4 hours. |
After separation of the - phases, the aquéous ﬁhase mas-mashed. with
ethyl ether (200 ml) and acidified at Congo red with -concentrated
hydrochloric acid. |

After extractiongdith ethyl acetate (3x200 ml) the collected organic

phases were washed with a saturated 'aqueous solution of sodium
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chloride (200 ml), dried on sodium sulphate and evaporated at re-
duced pressure.

N-benzoyl-é-aminohexanoic acid, used as such in the subsequent
reactions, was thus obtained.

By working analogously the following compounds were prepared:

N-benzovl-alvcine:
N- -8- 0 ;
- 4= b .

Example 2
Breparation of N-[¢-(benzovlamino)hexanovllalvcine ethyvl ester
A solution of dicyclohexylcarbodiimide (112 mmoles) 'in anhydrous
tetrahydrofuran (44 ml) was gradually added to a suspension of
N-benzoyl-é-aminohexanoic acid (93.5 mmoles), prepared as described
in example 1, glycine ethyl ester hydrochloride (112 mmoles), tri-
ethylaminé (112 mmoles) and anhydrous 1-hydroxybenzotriazole (112
mmoles) in tetrshydrofuran (330 wml), kept under stirring at 0°C.
The reaction mixture was brought at room temperature and kept under
stirring for 16 hours.
At the end, a precipitate was formed which was eliminated by filtra-
tion and the thus obtained filtrate was evaporated at reduced pres-
sure.
The residue was collected with ethyl acetate (300 ml) and subsequen-
tly washed with a solution of hydrochloric acid at 5% (2x100 wml),

with a saturated solution of sodium chloride (100 ml), with a
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solution of sodium bicarbonate at 5% (2x100 ml) and, at last, with a

saturated .solution of sodium chloride (100 ml).

The organic phase was dried oﬁ sodium sulphate _and evaporated to
5 dryness at reduced pressure, thus obtaining N-[é-(benzoylamino)hex-

anoyllglycine ethyl ester which was' used as such in the subsequent

reactions.

By working analégously the following compounds were prepared:

-[6-¢
10

15

Example 3

a) é-Aminohexanoic acid (100 g; 0.762 moles) and, gradually. a

25 :
solution of di-tert-butyl dicarbonate (168 g; 0.762 moles) in metha-

nol (140 ml) were added to a solution of sodium hydroxide (33.54 g;
0.831 moles) in water (840 ml) and methanoi_(400 ml). .
The reaction mixture was kept under stirring at room temperature for

_ 4 hours.
30
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After that, solid di-tert-butyl dicarbonate (17.5 g; 0.08 moles) was
added again, keeping under stirring for other 16 hours.

The reaction mixture was then washed with hexane (2x400 wl), acidi-
fied up to pH 1.5 with a solution of potassium bisulphate and
extracted with ethyl acetate (3x450 ml).

The collected_ organic phases were dried on sodium sulphate and
evaporated to dryness affording thus 6-(tert-butoxycarbonylamino)-
hexanoic acid as an oil (163 g).

b) By working analogously tq what described in éxample 2, 6&-(tert-
-butoxycarbonylamino)hexanoic acid (163 q) was directly condensed
with glycine ethyl ester hydrochlobide (118 g; 0.845 moles), obtain-
ing thus N-I&-(tert-bhtoxycarbonylamino)hexanoyl]glycine ethyl ester
(285 g) as a raw product which was used as such in the subsequent
reaction.

m.p. 76-77°C (isopropyl ethér)

c¢) A solution of hydrochloric acid 6N (150 ml) in ethyl acetate (150
ml) was added to a solution of N-[6-(tert-butoxycarbonylamino)hexa-
noyllglycine ethyl ester (285 g) in ethyl acetate (500 ml), kept
under stirring at room- temperature.

After 24 hours a precipitate was formed which was filtered, washed
with ethyl acetate and with ethyl ether, and dried in oven (50°C)

under vacuum.

‘N-(6-aminohexanoyvliglycine ethyl ester (93 g) was thus obtained as a

raw product which was used as such in the subsequent reactions.
TLC (methylene chloride:methanol:ammonia=10:2:1) Rf=0.2.

Example 4

ester

A solution of 4-fluorobenzoyl chloride (47.4 mmoles) in methylene
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chloride (30 ml) waé gradually'added to a suspensibn.of N-Ké-amino-
hexanoyl)giycine ethyl ester (39.5 mmqles). preéared as described in
example 3, and triethylaminé (87 mmolés) in methylene'chioride (150
mwl), kept under stirring at 0°C. | _ |

The thus prepared mixture, to which triethylamine (2 ml) was subse-
quently added. was brought at r&om tempefature and kept under stir-
ring.

After one hour under these conditions, the reaction mixture was
washed with a solution of hydroghloric acid at 5% (2x100 al) and

with a saturated solution of sodium chloride (3x100 ml).

- The separated organic phase was dried on sodium sulphate and evapo-

rated to dryness under vacuum. |
N-[6-[(4-fluorobenzoy1)amino]hexanoyl]glyciné ethyl eéter was thus
obtained as a crude product, used as such in the subéequent reac-
tions. |

m.p. 121-122°C (ethyl acetate)

TLC (ethyl acetate) Rf=0.3

By working analogously the following compound was prepared:

m.p. 104-106°C (acetonitrilé/isbpropyl ether)

TLC (methylene chloride:methanol=95:5) Rf=0.3.

Example 5

ester

By working analogously to what deséribed in example 2 and by using
4-methoxybenzoic acid (33 mmoles) and N-(é-aminohexanoyl)glycine
ethyl ester (39.5 .mmoles). prepared as described in 'example 3,
N-[é-[(Afmethoxybenzoyl)amino]hexanoyl]glycine .ethyl ester was

obtained as a crude product, used as s3uch in the subsequent
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reactions.

m.p. 106-107°C

TLC (methylene chloride:methanol=90:10) Rf=0.46

By working analogously the following compounds were prepared:
N-[6-[(3.4-methylenendioxvbenzovl)aminolhexanovllglvcine ethvl ester
TLC (mgthylene chloride:methanol=90:10) Rf=0.39;

m.p. 124-126°C

TLC (methylene chloride:methanol=96:4) Rf=0.31;
N-[s-{¢3-trifluoromethvlibenzovl)aminolhexanovllglvcine ethvl ester
m.p. 102-104°C

TLC (methylene chloride:methanol=95:5) Rf=0.38.

Example &

20

25

30

Sulphuric acid 6N in ethyl ether (40.9 wl; 700 mmoles), prepared by
mixing sulphuric acid 96% (33 ml) and ethyl ether (100 ml), was
gradually added to a suspension of N-[é-(benzoylamino)hexanoyllgly-
cine ethyl ester (46.8 mmoles), prepared as described in example 2,
and sodium boron hydride (700 mmoles) in anhydrous tetrahydrofuran
(200 ml), kept under stirring at a temperature comprised between
159C and 20°C.

The reaction ﬁixture was brought at boiling temperature for 24 hours
and, subsequently, cooléd at oe°C. |

Methanol (150 ml) was then added under stirring.

The solvent was evaporated at reduéed pressure and the residue was
collected with a solution of .sodium.hydroxide 6N (200 ml), Kkeeping
the resultant mixture at the boiling temperature for 24 hours.

The reaction mixture, cooled at room temperature, was then extracted

with tetrahydrofuran (2100 ml) and the organic phase was evaporated
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to dryness, collected with ethyl acetate and dried on sodium

sulphate. _ .

Through acidification with an etheral solution of hydrochloric acid
5 @ prgcipitate constituted by 24[6—tphehylmethylamiho)hexylamiﬁo]-

ethanol as hydrochloride salt was obtained.

The thus obtained product was used as such in the subsequent reac-

tions.

By working analogously the following compounds were prépared:

10

15

20
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Triethylamine (1.95 ml; 14 mmoles) and a solution of acetyl chloride
(0.62 ml; 8.649 mﬁoles) in methylene chloride (5 ml) wére gradually
added to a §uspension qf 6-[6-(phenylmethylamino)hexylamino]hexanol
(1 g; 2.6 mmoles), prepared as described in examwple 6, in methylene

chloride (15 ml), kept under stirring at 0°C.

_After one hour under stirring at 0°C, the reaction mixture was

brought at room temperature and kept under stirring for other 154
houré.

The reaction mixture was then washed with a solution of hydrochloric
acid at 10% (10 ml) and with a saturated solution of sodium chlo-
ride.

After separation of the phases, the organic phase was dried on
sodium sulphate and evaporated to dryness under vacuum, obtaining
thus 6-[N-acetyl-6-(N'-acetyl-N'-phenylmethylamino)hexylaminolhexyl
acetate (1.18 g) as an oil, used as such - in the subsequent reac-

tions.

By working analogously the following compound was prepared:

By working analogously to what described in example & and by using
6-[N-acety1-6-(N'-acetyl-N‘-phenylmethylamino)hexylamino]hexyl
acetate, prepared as described in example 7, 6-[Nfethy1-6-(N'-eth-
yl-N‘-phenylmethyléminoJhexylamino]hexanol was prepared.

By working anlogously the following compound was prepared:

Example 9
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- h ino)

a éolutioq of sodium hydroxide 1N (44.5 ml) and a solution in
toluene at 50% of benzyl chloroformate (44.5 mmoles) in ethyl
acetate (33 ml) were gfadually and contempofaneously added to a
solution of 2-[6-(phenylhethylamino)hexylamino]ethanol dihydrochlo-
ride (18.5 mmoles), prepéred'as described in example 6, in a  solu-
ﬁion of sodium hydroxide 1IN (37.1 wml) and ethyl acetate (40 ml), .
kept under stirring at a temperature of 0°C.

At the end of the additions, the reaction mixture was brought at
room temperature and kept under stirring for 24 hours.

After Sepa£ation of.the= phases, the aqueous phase was washed with
ethyl acetate i2x50 ml).._ |

The collected organic phases were washed with a saturated solution
of sodium chloride (50 ml), dried on sodium sulphate and évaporated
to dryness under vacuum. |
2-[Nfbenzyloxycarb§ny1-6-(N'-benzyloxycarbdnyl-N'-phenylmethylami-
no)hexylamino]eﬁhanol was thus obtained as an oil, ﬁsgd as Such in
the subsequent reactions.

TLC (ethyl acetate:hexane=50:50) Rf=0.20.

By working analogously the following compounds were prepared:

30

TLC (ethyl aceate:hexane=50:50) Rf=0.27;

- - Y . Ve -N? = -

ino)pentyvlaminolt 1;
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5
10
15

TLC (methylene chloride:methanol:ammonia=95:5:0.5) Rf=0.42;

-{N-ben XVe =6-[N'- “N'-[ (4-fluoro )-
20

TLC (ethyl acetate:hexane=60:40) Rf=0.35;

- - -f- L - O c =NT = - -
25
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TLC (ethyl acetate:hexane=50:50) Rf=0.25;

TLC (ethyl acetate:hexane=90:10) Rf=0,36.

'Example 10

A solution of_methanesulphonyl chloride_(3.16 nmoles) in méthylene

chloride (5 ml) was gradually added to a sélution of 2-[N-benzyloxy-
carbonyl-é-(N'-benzyloxycarbonyl-N'-pheanmethylaminéihekylamino]-

ethanol (2.6 mmoles), brepared as deséribed in example'9, in meth-

- vlene chloride (15 ml) containing triethylamine (0.44 ml; 3.16.

15

20

25

30

mmoles); under stirring and at a temperature of 0°C.

The reaction mixture, brought at room temperaturé and kept under
stirring for 5 hours, bas'ndded tb.a solution of hydroéhloric -acid
at . 5% (20 ml). |

After separation of the phases, the organic phase was washed with
hydfochloric acid at 52_(10 mi) and:with a saturaﬁed solution of
sodium chloride (3x10 ml). . | |

The organic phase was then dried'on sodium sulphaﬁe and evaporated
to dryness affording thusi2-[N-benzyloxycafbonyl-é-(N;-benzyioxycar-
bonyl-N;-phénylmethylamino)hex&laninnléthyl-methanesdiphonate. used

as such in the reaction of the following example.

Example 11

b -N'-
E:ythromycin A (E)-9-0-oxime (627 mg; 0.84 mooles), 18-crown-6 ether
(220 mg; 0.84 mmoles) and a solution of 2-[N-benzyloxycarbonyl-é-

-(N'-benZyloxycarbonyl-N'-phenylmethylamino)hexylamino]ethyl—meth-
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anesulphonaté'(o.BA mmoles), prepared as described in example 10, in
anhydrous tetrahydrofuran (5 ml) were respectively added to a sus-
pensidn of potassium tert-butylate (103 mg; 0.92 mmoles) in anhy-
drous tetrahydrofuran (5 ml), kept at room temperatﬁre under stir-
ring and nitrogen atmosphere. _

The reaction mixture was kept under stirring at room temperature for
20 hours and, subsequently, evaporated ai reduced pressure.

The residue was collected with ethyl acetate (1b ml) and the thus
obtained mixture was washed with a saturated éolution of sodium
chloride (10 ml). _

The aqueous phase wés extracted with ethyl acetate (2x10 ml) and the
collected organic phases were dried on sodium sulphate and evapo-
rated to dryness.

Erythromycin A (E)-9-[0-[2-[N-benzyloxycarbonyl-é-(N‘-benzyléxycar-
bonyl-N'-phenylmethylamino)hexylaminolethylloxime] was thus obtained
and used as such in the subsequent reactions.

TLC (methylene chloride:methanol:ammonia=90:9:1) Rf=0.58

Mass (C.I.) (M+H)*=1250;

TH-NMR (200 MHz, CDCla): & (ppm): 7.38-7.10 (m, 15H, aromatics);
5.18-5.10 (m, 4H, 2 CHaPh); 3.30 (s, 3H, OCHa); 2.26 (s, 6H, 2
NCHz); 0.81 (t, 3H, CHaCHa).

By working analogously the following compounds were prepared:

TLC (methylene chloride:methanol:ammonia:90:10:1) Rf=0.5;
TH-NMR (200 MHz, CDClz): & (ppm): 7.11-6.97 (m, 15H, aromatics);
5.18-4.97 (m.' 4H, 2 CHgPh); 3.30 (s, 3H, OCHa)»; 2.25 (s, 6H, 2

NCH3): 0.82 (t, 3H, CHaCHa);
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N
TLC (methylene chloride:methéﬁql:ammonia}?oﬁf0{1) Rf=0.6;

"H-NMR (200 MHz, CDCls): & (ppm): 7.27-6.96 (m, 15H, arématics);
5.05-4.92 (m, 4H, 2 CHaPh); 3.17 (s, 3“. deH;?; 2f13 (s, 6H, 2
NCHa); 0.70 (t, 3H, CHaCHa); | |

i (E)-9-[0-[4-[N- Xy —3-(N'- -

TLC (methylene chloride:methanol:ammonia:90:10:1) Rf=0.65;

-Mass (C.I.) (M+H)*=1194;

TH-NMR (200 MHz, CDCly): & (ppm): 7.39-7.01 (m, 15H, aromatics):
5.17-5.02.(m, 4H, 2 CHaPh); 3.30 (s, 3H, OCHs); 2.27 (s, 6H, 2

NCH3); 0.82 (t, 3H, CHaCHa);

m.p. 74-76°C

Mass (C.I.) (M+H)*"=1172

TH-NMR (200 MHz, CDCly): & (ppm): 7.38-7.03 (m, 10H, aromatics);
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5.13-5.03 (m, 2H, CHaPh); 3.29 (s, 3H, OCHz); 2.25 (s, éH, 2 NCH3);

nodhexylaminolhexylloximel (Compound 1)

m.p. 80-82°C (acetonitrile)

Mass (C.I.) (M+H)*=1094

T3C-NMR (50 MHz, CDCls): & (ppm): 175.20; 171.35; 140.06; 128.86;
128.07; 126.62; 102.96; 96.27; 53.54;

aminolhexvlaminolethvlloximel (Compound 2)
TLC (chloroform:hexane:triethylaming=45:45&10) Rf=0.2

Mass (C.I.) (M+H)>*=1052
TH-NMR (200 MHz, CDClj): & (ppm): 7.26-7.04 (m, SH, aromatiecs); 3.22
{5, 3H, OCHs); 2.20 (s, 6H, 2 NCH3); 0.79 (t, 3H, CHiCHa);

m.p. 75-77°C

TH-NMR (200 MMz, CDCls): & (ppm): 7.47-7.12 (m, 10H, aromatics);
5.18-4.97 (m, 4H, 2 CHaPh); 3.30 (s, 3H, OCH3); 2.25 (s, 6H, 2
NCH3); 0.82 (t, 3H, CHaCHa);

Q= 0=[2=-[N=- -f=- V- -
TLC (methylene chloride:methanol:ammonia=90:10:1) Rf=0.62
TH-NMR (200 MMz, CDCls): & (ppm): 7.38-6.88 (m, 15H, aromatics);
5.17-5.03 (m, 2H, CHaPh); 3.29 (s, 3H, OCH3); 2.26 (s; 6H, 2 NCHa);

0.81 (t, 3H, CHaCHa);

TLC (methylene chloride:methanol:ammonia=45:45:10) Rf=0.3

TH-NMR (200 MMz, CDCls): & (ppmd): 7.40-7.23 (m, ~10H, 2 PhCHa20);
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7.20-6.55 (m, 4H, PhOCH3); 5.52-5.17 (m, 4H, 2 CHzPh); 3.77 (s, 3H,
PhOCHy): 3.29 (s, 3H, OCHz); 2.25 (s, 6H, 2 NCH3); 0.82 (t, 3H,

CHsCHa);

TLC (methylene chlopide:methanol:ammonia£95:5:0.5) Rf=0.31

"H-NMR (200 MMz, CDCly): & (ppm): 7.38-7.22 (m, 10H, 2 PhCHa0);
6.78-6.55 (m, 3H, aromatics); 5.90 (s, 2H, OCHa0); 5.15-5.02 (m, 4H,
2 CHaPh); 3.29 (s, 3H, OCHs); 2.26 (s, 6H, 2 NCHy); 0.82 (t, 3H,

CHaCHa2);

TLC (methylene chloride:methanol:ammonia=90:10:1) Rf0.65 _

*H-NMR (200 MHz, CDCls): & (ppm): 7.54-7.15 (m, '.141-1,_ aromatics);
5.20-5.03 (m, 4H, 2 CHaPh); 3.30 (s, 3H, OCH3); 2.26 (s, éH, 2

NCH3); 0.82 (t, 3H, CHaCHa);

TLC (methylene chloride:methénol:ammonia=95:5:0.5) Rf=0.5

TH-NMR (200 MHz, CDCly): & - (ppm): 7.90-7.79 (m, 4H, PhSOaCHa);
7.48-7.15 (m, 10H, 2 PhCHa0); 5.19-5.03 (m, 4H, 2 CHaPh); 3.30 (s,

3H, OCH3); 3.02 (s, 3H, CHaS0a); 2.27 (5, éH, 2 NCH3); 0.82 (t, 3H,

CHaCH2);

nethvlamino)butvlaminolbutvlloximel (Compound 3)

m.p. 83-85°C (hexane)
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Mass (C.I.) (M+H)*=1066
TH-NMR (200 MHz, CDCla): & (ppm): 7.37-7.10 (m, 5H, aromaties); 3.50
(s, 2H, CHaPh); 3.30 (s, 3H, OCHs); 2.26 (5, 6H, 2 NCHa); 0.82 (t,
34, CHaCH2).
Example 12
. . om0l om[ém N

yvlaminolethvlloxime] (Compound 4)

- Palladium on charcoal at 10% (750 mg) was added to a solution of

Erythromycin A (E)-9-[0-[2-[N-benzyloxycarbonyl-é-(N'-benzyloxycar-
bonyl-N'-phenylﬁethylamino)hexylamino]ethylloxime] (5.9 mmoles),

prepared as described in example 11, in ethanol (150 ml).:

‘The thus prepared mixture was placed into a Parr hydrogenator loaded

with hydrogen (1 bar) and kept under stirring at room temperature.

After 7 hours the catalyst was filtered off and the alcoholic -solu-

tion was evaporated to dryness.

Erythromycin A (E)-9-[0-[2-[é-(phenylmethylamino)hexylaminojethyl]-

oximel, purified by silica gel chromatography (eluent methylene

chloride:methanol:ammonia=90:10:1) was thus obtained.

Mass (C.I.) (M+H)*=982

T3C-NMR (50 MHz, CDCls): & (ppm): 140.48; 128.39; 128.11; 126.88.

By working analogously the following compounds were hrepared:
«Qaf=[2=-][2= j 5 1t -

oxime] (Compound 5)

T3C-NMR (50 MHz, CDCls): & (ppmd: 176.51; 172.36; 140.96; 129.08;

128.95; 127.67; 103.84; 96.86; 53.35;

oximel (Compound 6)
Mass (C.I.) (MeH)*=1038 |
13C-NMR (50 MHz, CDCls): & (ppm): 175.24; 171.31; 140.33; 128.37;



WO 96/18633 : : PCT/EP95/04815

10

15

20

- 36 -

128.13; 126.89; 102.92; 96.27; 54.01; . |
oxime] (Compound 7) ' : | | |
Mass (C.I.) (M+H)~=995

13C-NMR (50 MHz, CDCla): & (ppm): 175.15; 171.37; 140.41; 128.38;

128.09; 126.89; 172.92; 96.27; 54.04;

(E)-9-

oXime] (Compound 8)
"H-NMR (200 MHz, CDCls): & ¢(ppm): 7.35-7.15 (m, 5H, aromatics); 3.75

(s, 2H, CHaPh); 2.25 (s, 6H, 2 NCH3); 0.81 (t, 3H, CHaCHa);

oximel (Compound 9)

TH-NMR (200'HHZ._CDCI;):.5 (pPm): 7.40-7.15 (m, S5H, aromaties); 3.75

(s, 2H, gﬂzph); 3.29 (s, 3H, OCHa); 2.25 (s, éH, 2 NCHs); 0.82 (%,

3H, CHaCHa);

oximel] (Compound 10);
13C-NMR (50 MHz, CDCly): & (ppm): 174.96; 172.00; 140.31; 128.39;

128.14; 126.93; 103.16; 96.20; 53.98;

oximel (Compound 11); _ -
13C-NMR (50 MHz, CDCla): & (Ppm): 175.24; 171.24; 140.41; 128.38;

. 128.13; 126.88; 102.97; 96.28; 54.06;

25

30

oximel (Compound 12); _
13C-NMR (50 MHz, CDCly): & (ppm): 175.23; 171.46; 140.45; 128.39;

128.13; 126.88; 102.99; 96.29; 50.06;

gx;.m_e_]_ (Compound 13);
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13C-NMR (50 MHz, CDCla): & (ppm): 175.22; 171.45; 140.35; 128.39;

128.13; 1246.90; 102.98; 96.26; B53.%94;

5 aminolhexvlloximel (Compound 14)
m.p. 93-95°C |
Mass (C.I.) (M+H)*=1038
13C-NMR (50 MHz, CDClj): & (ppm): 174.92; 170.96; 139.71; 128.42;
128.10; 125.79; 102.62; 95.94; 50.93;

10 . 1 =9-[0-[6-[4=(N-] = ino) =
aminolhexvlloxime) (Compound 15) |
m.p. 78-80°C .

Mass (C.1.) (M+H)*=1052
T3C-NMR (50 MHz, CDClz): & (ppm): 175.47; 171.30;5 140.95; 128.61;
15 128.02; 126.70; 116.87; 102.94; 53.94;
)-9-[10-[2-[6-[ (4~ ' i i-
- nojethvlloxime]l (Compound 16)
Mass (C.I.) (M+H)>*=999.5 _
T3C-NMR (50 MHz, CD01;)£ 6 (ppm): 161.88; 136.06; 129.65; 115.14;

20 vei =9-[0-[2-[6-[ (4= =

aminolethvlloxime] (Compound 17)
Mass (C.I.) (M+H)*=10M
13C-NMR (50 MHz, CDCl3): & (ppm): 158.57; 132.58; 129.31; 113.76;
: . (E)-9-10-12~-16- b4~ i i-

o5 Dolhexvlaminolethvlloximel (Compound 18)

Mass (C.I.) (M+H)*=1025
*3C-NMR (50 MHz, lCDCl;): O (ppm): 147.65; 146.445 134.39; 121.18;

108.66, 108.06;

nolhexylaminolethylloximel (Compound 19)

30
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Mass (C.I.) (M+H)==1050
3C-NMR (50 MMz, CDCls): & (PPm): 141.57; 131.40; 130.63; 128.76;
124.22; 124.72; 123.56; | .

omvein A (E)-9-[0-[2-[6-[(4- \sulshonvlp 1 .
nolhexylaminolethvlloximel] (Compound 20)
Mass (C.I.) (M*H)*=1059 |
13C-NMR (50 MHz, CDCly): & (ppm): 147.23; 138.97; 128.79; 127.49.

Example 13

Behzyl chloroformate (50% in toluene; 84.8 ml; 0.256_moles) in ethyl
acetate (171 ml) and a solution of sodium hydroxide 1IN (256 ml) were
gradually and contemporaneously added to a mixture of 6—eminohexanol
(25 g; 0.21 moles) in ethyl acetate (250 ml) anc water (200 ml),
kept under stirring at 0°C. _ |

The reaction mixture (pH 9) was brought et room temperature and kept

under stirring for 5 hours.

. After separation of the phases, the aqueous phase was washed with

ethyl acetate (200 ml).
The collected organic phases were then washed w1th a saturated
solution of sodium chloride (150 ml), dried on sodlum sulphate and
evaporated to dryness. _ _
The residue was collected with ethyl ether (300 ml) and the formed
precipitate was f11tered and dried under vacuum at 50°C. affording
thus N-benzyloxycarbonyl-6-aminohexanol (44.5 ;).
m.p. 80-82°C.

Example 14

A solution of potassium bromide (1.89 g; 16 mmoles) in water (31 ol

was added to a solution of N-benzyloxycarbonyl-é-aminohexanol (40 g;
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0.159 moles), brepared as described in example 13, in methylene
chloride (600 ml) containing the free radical 2,2,6,6-tetramethyl-
piperidinooxy (TEMPO) (0.248 g; 1.6 mmoles).

A solution of sodium hypochlorite (215 ml), prepared by mixing .a
solution of sodium hypochlorite at 7% (240 ml) with sodium bicar-
bonate (4.22 g) and hydrochloric. acid at 8% (5 ml), in prder to
reach pPH 8.7, was gradually added to the reaction mixture, kept
under stirring at a temperature of 10°C. -

At'the end of the addition, after separation of the phases, the
organic phase was washed with methylene chloride (2x200 ml), dried
on sodium sulphate and evaporated to dryness.

N-benzyloxycarbonyl-é-amino-hexanal (39.45 g) was thus obtained as

an oil.

TLC (ethyl acetate:hexane=1:1) Rf=0.41.

Example 15

A mixture constituted by N-benzyloxycarbonyl-é-amino-hexanal (35 g;
0.14 moles) and 2-aminoethanol (51.3 g; 0.84 moles) in ethanol (250
ml), in the presence of molecular sieves (3 A), was kept .under
stirring at room temperature for two hours. |

The reaction mixture was then filtered on celite and sodium boron
hydride (6.33 g; 0.168 moles) was added to the resultant solution.
After 4 hours under stirring at room temperature, the reaction
solvent was evaporated under vacuum and the residue was coliected
with water (500 ml) and ethyl acetate (500 ml).

After separation of the phases, the aqueous phase was further ex-
tracted with ethyl acetate (200 ml).

The collected organic phases were washed with a saturated solution

of'sodium chloride (250 ml), dried on sodium sulphate and evaporated
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to dryness, obtaining thus 2-[6-(benzyloxycarbonylamino)hexylamino]-
ethanol (38.36 g8).
TLC (ethyl acetate:methanol:ammonia=10:2:1) Rf=0.4.

Example 16

By working analogously to what described in'example 9 and by wusing

2-[6-(benzylbxycarbonylamino)hex&lamino]ethanol (38.3 g; 0.13
molés). prepared as described in example 15, 2-[N-benzyloxycarboﬁy1-
6-(benzyloxycarbonylémino)hexylamind]ethanol was obtained as an oil.
TLC (ethyl acetate:hexane=65:35) Rf=0.45

| Example 17

By working analogously to what described in example 10 and by using

2-[N-benzyloxycarbonyl-é-(benzyloxycarbonylamino)hexylémino]ethanol
(20 g; 47.8 mmoles), prepared as described in example 16, 2-[N-ben-
zyloxycarbonyl-é-(benzyloxycarbonylamino)hexylamino]ethyl-hethane;
sulphonate (24.35 g) was obtained as ah 0il, used as such in the
subsequent reactions. |

Example 18

By working analogously to what described in example 11 and by using

2-[N-benzyloxycafbonyl-é-(benzylokycarbonylamino)hexylamino]ethyl-m-
ethanesulphonate (24.25 g: 47.8 mmoles), prepared as described in
example.17, after silica gel chromatography (eluent ﬁethylene chlo-
ride:methanol:ammonia=95:5:0.5), Erythromycin A (E)-9-[0-[2-[N-ben-

zyloxycarbonyl46-(benzyloxycarbonylamino)hexylamino]ethyl]oxime]_
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(36.1 g) was obtained. _

TLC (methylene chloride:methanol:ammonia=85:15:1;5) Rf=0.5

TH-NMR (200 MHz, CDCla): & (ppm): 7.39-7.22 (m, 10H, aromatics);
5.14-5.05 (m, 4H, 2 CHaPh); 3.29 (s, 3H, OCH3); 2.25 (s, éH, 2
NCH3); 0.80 (t, 3H, CHaCHa).

Example 19

ylloximel
By working analogously to what described in example 12 and by using

Erythromycin A (E)-9-[0-[2-IN-benzyloxycarbonyl-é-(benzyloxycarbon-
ylamino)hexylaminolethylloximel, prepared as described in example
18, after silica gel chromatography (eluent methylene chloride:
methanol:ammonia=85:15:1.5), Erythromycin A (E)-9-[0-[2-(é-amino-
-hexylamino)ethylloxime] was obtained. '

TLC (methylene chloride:methanol:ammonia=85:15:1.5) Rf=0.2

13C-NMR (50 MHz, CDCls): & (ppm): 175.18; 171.26; 102.93: 96.28,

Example 20

phenvl)methvlaminolhexvlaminolethylloximel (Compound 21)

2-Trifluoromethylbenzaldehyde (0.4 g) and molecular sieves (4.5 g; 3

A) were added to a solution of Erythromycin A (E)-9-[0-[2-(é-amino-
hexylamino)ethylloxime] (2 g; 2.24 mmoles), prepared as described in

exémple 19, in ethanol (50 ml), kept under stirring at room temper-

ature.

 After 2 hours, the molecular sieves were filtered off and palladium

on charcoal at 10% (0.2 g) was added to the resultant solution.
The reaction mixture was placed into a Parr hydrogenator which was

loaded with hydrogen (1 bar).

After one hour, ended the hydrogenation reaction, the catalyst was
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filtered off and the solvent was evaporated.

The residue was purified by silica gel chrométography (eluent meth-
ylene chloride:methanol:ammonia=95:5:0.5), thus §btaining Er§thromy-
cin A (E)-?-[o-[2-[6-[(2-trif1uoromefhy1phenylimethylamino]hexylami-
nolethylloximel (2 g).

Mass (C.I.) (M+H)*=1050 | |

*3C-NMR (50 MHz, CDClz): & (ppm): 1.39.14;.131.88; 130.35; 127.58;
126.81; 125,82. |

By wdrking analogously the following compounds were prepared:
Ervthromvein A m-?-[o-[z-[e-cs-mmg_lmmmmgmgmmgh

‘ethvlloximel (Compound 22)

Mass (C.I.) (M+H)<-=982
13C-NMR (50 MHz, CDCls): & (ppm): 149.66; 148.39; 135.81; 123.40;

nolhexvlaminolethvlloxime] (Compound 23)

Mass (C.I.) (M+H)*=1050

\3C-NMR (50 MHz, CDCla): & (PPM): 144.73; 128.23; 125.25; 124.26;
aminolethylloximel (Compound 24) | |

Mass (C.I.) (M+H)*=997 _ |

T3C-NMR (50 MHz, CDCla): & (Ppm): 158.37; 128.60; 128.19; 122.54;
118.88; 116.32; | | o
Ervthronvein A (E)-9-[0-[2-[6-[(3-hvdroxvohenvl)methviaminolhexvl-

amjnolethvlloximel (Compound 25)
Mass (C.I.) (M+H)*=997

13C-NMR (50 MHz, CDClz): & (ppm): 157.28; 140.46; 129.56; 119.70;

115.55; 114.89;

aminolethylloxime] (Compound 26)
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Mass (C.I.) (MeH)==1053
V3C-NMR (50 MMz, CDCls): & (PPm): 158.27; 131.65; 129.40; 114.40;
o 9= 10-[2-T6[ (3 -
aminolethvl loxime] (Compound 27)
Mass (C.I.) (M+H)*=1073
13C-NMR (50 MMz, CDClad: & (ppm): 157.32; 157.28; 142.69; 129.72;

129.64; 123.16; 122.91; 118.84; 118.52; 117.29;

- -9-[0-[2~[&- _ _ . _

aminojethylloximel (Compound 28)
Mass (C.I.) (M+H)*=997

13C-NMR (50 MHz, CDCla): & (ppm): 156.49; 130.00; 128.87; 115.88;

aninolethylloxime] (Compound 29)

Mass (C.I.) (M+H)*=1073

13C-NMR (50 MHz, CDCls): & (ppm): 157.43; 156.05; 135.43; 129.69;
129.49; 123.07; 118.92; 118.72; 118.67;

aninolethvlloximel (Compound 30)

Mass (C.I.) (M+H)*=1057

13C-NMR (50 MHz, CDCly): & (PPm): 140.94; 139.86; 139.40; 128.74;

128.58; 127.13; 127.03;

ethvlloxime] (Compound 31)

Mass (C.I.) (M+H)*=971

T3C-NMR (50 MHz, CDCls): & (ppm): 153.92; 141.73; 110.08; 106.81.
Exanple 21 |

xyphenvl)pethvlaminolhexviaminolethyvlloximel (Compound 32)
Molecular sieves (6 g; 3 A) and 3,5-dichlor'o-2-hydrqubenza1dehyde
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(0.535 g; 2.8 mmoles) were added to a sblution of Erythrdmycih A
(E)-9-[0-[25(6-amiﬁo-hexylamino)ethyl]oxime] (2,5 g; 2.8 mmoles),
prepared as described in example 19, in anhydrous ethanol (100 ml).

The reaction mixture was kept under stirriné .at room temperature
and, after 2 hours, the molecular sieves uwere filtered off and
sodium boron hydride (0.106 g; 2.89 mmoles) was added, portionwise,
to the resultant solution. _

After 3 hours under stirring, the solvént.was evaporated at reduced
pressure and the residue was purified by silica gel chromatography

(eluent methylene chloride:methanol:ammonia=85:15:1.5) obtaining

thus Erythromycin A (E)-9-{0-[2-[é-[(3,5-dichloro~2-hydroxyphenyl)-

-

methylaminolhexylaminolethylloxime] (2.2 g).

Mass (C.I.) (M+H)*=1066

13C-NMR (50 Hl-lz, CDCls): & (ppm): 153.43; 128.43; 126.42; 124.41;
122.91; 121.61.

By working analogously the followins compounds were prepared:

- -9-[0-[2-[6- (2-ni _

nolethvlloximel (Compound 33)

Mass (C.I.) (M+H)*=1027

‘3C-NH3 (50 MHz, CDCls): & (ppm): 149.14; 135.79; 133.13; 131.26;
127.87; 124.70; _ _
nglg;hgllgximgl;(Compound 34)

Mass (C.I.) (M+H)*=1027

13C-NMR (50 MHz, CDClaz): & (ppm): 148.37; 142.67; 134.17; 129.22;

122.81; 121.96;

nolethylloxime] (Compound 35)
Mass (C.I.) (M+H)*=1027



WO 96/18633 ' : PCT/EP95/04815

10

15

20

25

30

~ 45 -

13C-NMR (50 MHz, CDCls): & (ppm): 148.41; 147.00; 128.59; 123.60;

nolhexvlaminolethvlloxime] (Compound 36)
Mass (C.I.) (M+H)*=1043

13C-NMR (50 MHz, CDCls): & (hpm): 157.29; 137.40; 134.05; 128.01;

125.23; 121.70;

nolhexvlaminolethvlloximel (Compound 37)

Mass (C.I.) (M+H)*=1043
Y3C-NMR (50 MHz, CDCls): & t(ppm): 155.50; 151.98; 132.51: 125.13:
119.67; 118.59; |

Example 22

-phenylmethvlamino)hexvliaminolethvlloximel (Compound 38)

An aqueous solution of formaldehyde at 37% (2 ml; 26.5 mmoles) and

palladium on charcoal at 10% (0.82 g) were added, in this order, to
a solution of Erythromycin A (E)-9-[0-[2-[é-(phenylmethylamino)hex-
ylamino]ethyl]oxime] (2 .g: 2 mmoles), prepared as described. in
example 12, in a mixture ethanol:water=1:1 (20 ml) kept under stir-
ring at room temperature. |

The réaction mixture was placed into a Parr hydrogenator loaded with

hydrogen (1 bar).

After 2 hours, the reaction mixture was filtered to eliminate the
catalyst and the resultant solution was evaporated to dryness.

The obtained residue was purified by silica gel chromatography
(eluent methylene chloride:methanol:émmohia=90:10:1) affording
Erythromycin A (E)~9-[0-{2-[N-methyl-6-(N'-methyl-N'-phenylmethyl-
amino)hexylaminolethylloxime]l (1.8 g). '

Mass (C.I.) (M+H)*=1009
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13C-NMR (50 MHz, CDCls): & (ppm): 139.207 129.04; 128.17; 126.86.

By working analogously the follbwing compound was prepared:

5 pethylohenvl)nethvlaninelhexvianinelethvlloxinel (Compound 39)
Mass (C.I.) (MsH)*=1078 |
13C-NMR (50 MHz, CDCls): & (ppm): 145.65; 129.12; 129.@3; i25;10;
124.29. | |
. ﬁxample 23
10 EBharmacologic activity
a) In vitro antibacterial activity
The determination of the minimum inhibiting concenfrations'(HIC).
with respect'-to Gram-positive and Gram-negative bacteria was
carried out through the micromethod of gradual broth dilution in
.'}5 double series [National COmmittee -for Clinical Laboratory Stan-
dards, 1990; Methods for dilution antimicrobial §uscg§tibility
. tests for bacteria that grow .aerobically; Approved standards
M7-A2-NCCLS, Villanova, Pa.], by using Mueller Hinton Broth (MHB)
as a culture medium. . |
20 In the case of exigent bacteria, horse serum ét 5% (Stréptococcus '
pneumoniae and Streptococcus pyogenes) was added to the medium.
Roxithromycin and Clarithromycin [The Merck Index, XI Ed., No.
._ 8253 and 2340, respectively] were used as reference macrolides.
MIC, expressed as (ug/ml), were'detérmined after incubation of
25  ‘the microplates at 37°C for 18 hbufs,.evaluatins the lowest
antibiotic concentration enabling the inhibition of bacterial”
- development. | |
b) In vivo antibacterial activity _
The therapeutical effectiveness.'expreésed'as average .protectins

30 dose (PDgo), ©Of the considered compounds of formula (I) was
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evaluated by experimental pulmonary infection induced in mouse by
Streptococcus pyogenes C 203.
Charles River albin miqe (strain CD 1), of body weight comprised
between 23-35 g, stabulated in groups of é for cage and
normo-feeded with standard diet and water ad libitum were used.
A suspension of S._pyosénes ‘G 203 (corresponding about to 10°
UFC) in tryptose broth (0.05 ml) was intranasally administered to
each mouse anesthesized with a mixture of ethyl ether and chlo-
roform.
The compounds under examination were intraperitoneally adminis-
tered as a single dose, in 0.2% Tween suspenéion. 24 hours before
or 1 hour after the infection.
Mice mortality observation was prolonged up to 10 days from the
infection.
PDso calculation, expressed as (mg/Kg), was carried out through
the analysis of probit.
For some répresentative compounds of formula (I) the ip vitro anti-
bacterial activity against Gram-positive micrborganisms (table 1)
and Gram-negative microorganisms (table 2), and the jin vivo anti-
bacterial activity values (table 3), are reported as follows.
In vitro antjbacterial activity, expressed as minimum inhibitins
concentration MIC (ug/ml), of the compounds 2, 4-12, 16-19, 21,
23-38 and of the reference compounds Roxithromycin and Clarithromy-
c¢in, against Gram-positive microorsanisms' such .as Streptococcus
pneumoniae BS 3, Streptdcoccus pneumoniae BS 4, Streptococcus
pyogenes A 26, Streptococcus pyogenes C 203, Enterocéccus faecalis

ATCC 29212 and Staphylococcus aureus PV 14.
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11
12
16
17
18
19
21
23
24
25
26
27
28
29

0.0156
0.0156
- 0.0156
0.0156.
0.0625
0.25
'0.0078
0.0156
0.25
0.25
0.0156
0.0312
0.0156
0.0156
0.0078
0.0156
0.0078
0.25
0.0156
0.0078
0.25
0.0078

0.0312
0.0156
0.0312
0.0312
0.0625
0.5
0.0078
0.0156

0.5
0.5

' 0.0156
0.0625
0.0312
0.0078
0.0039
0.0078
0.0156
0.25
0.0156
0.0078
0.25

0.0156

s- ) .
neumoniae | pneumoniae!
P BS 3 P BS 4 H

p?gsgées
10.0156
0.0156
0.0312
0.0312
0.0312
0.0312"
0.0078
0.0078
0.0625
0.0625
0.0156
0.0625
10.0312
0.0156
0.0078
0.0156
0.0156
0.125
0.0312
0.0156
0.25
0.0312

S- -

; . ogenes
1P7e%203

0.0312
0.0039
0.0156
0.0156
0.0156
0.0078
0.0039
0.0039
0.0312
0.0312
0.0039
10.0039
0.0078
0.0156
0.0156
0.0156
0.0039
0.0312
0.0078
0.0078
0.125
0.0039

PCT/EP95/04815
£ 1 8. |
ATee 3912l BV Te)
8 11
4 10,251
4 11
8 ! 0.25 !
4 10.5 |
8 ! 0.5 :
4 1 0.25 !
4 105 1
16 0.5 !
16  § 0.25 |
4 1 0.25 1
4 10.25:
2 1 0.25 !
2 HE | i
2 :
2 i :
4  10.25 !
8  : 0.125!
1 0.2
1 1 0.5 |
16 . 0.125!
1 10.5 !

SUBSTITUTE SHEET (RULE 26)
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compound ! S. . ¢ S _ i 8 | 8 1t E._ | 8 |
reggoyiae reygSyios yessies gasies) sl lamiue
.............. oo | mmeome e e 281 © 203 _IATCC 292121 PV 144
30 | 0.0156 | 0.0156 ! 0.0156 ! 0.0078 ! 1 10.5 !

31 | 0.0078 ! 0.0078 ! 0.0078 | 0.0039 ! 4 1 0.5 !

32 ! 0.0625 ! 0.0312 ! 0.0625 ! 0.0156 ! 2  10.5 !

33 ! 0.0039 ! 0.003%9 ! 0.0039 | 0.00097! 2 10.5 i

34 { 0.0019 ! 0.0039 ! 0.0078 ! 0.0039 ! 1 1 0.25 1

35 ! 0.0039 ! 0.0039 | 0.0078 ! 0.0019 ! 0.5 ! 0.25 !

36 { 0.0625 | 0.0625 ! 0.0625 ! 0.0078 : 16 | 0.5 !

37 | 0.0312 ! 0.0312 ! 0.0312 ! 0.0039 | 8 ! 0.5 !

38 | 0.0078 ! 0.0039 : 0.0156 i 0.0078 i 8 !0.5 !
Roxithromyein | 0.0312 ! 0.0625 ! 0.0625 ! 0.0625 ! & 11
Clarithromycini 0.0078 ! 0.0156 ! 0.0078 ! 0.0078 ! 1 10.25 1

.The above reported data clearly indicate that the combounds' of
formula (I), object of the present invention, are endowed with an
antibacterial activity substantially comparable to that of
Clarithromycin and Roxithromyecin, with respect to Gram-positive
microorganisms. |
Isble 2

In vitro antibacterial activity, expressed as minimum inhibiting
‘concentration MIC (ug/ml), of the compounds 2, 4-12, 16-19, 21,
23-38 and of the referénce compounds Roxithromycin and
Clarithromycin, against Gram-neéative microorganisms such as

Escherichia coli ATCC 25922 and Klebsiella pneumoniae ZC 2.

SUBSTITUTE SHEET (RULE 26)
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e S50 | < PREpmee |
' 32 ; 4 } 16 )
! 33 : 4 | 16 =
y 34 : 1 ! 8 :
: 35 ! 1 | 4 :
! 36 | 8 ! 32 !
| 37 ! 4 = 16 =
! 38 : 8 ! 32 !
{Roxithromycin ! 28 | 256 I
iClarithromycin! 64 128 !

The antibacterial activity of the compounds of formula (I) against
Gram-negative microorganisms such as Escherichia coli and Klebsiella
pneumoniae resulted to be markedly higher than that of both refer-
ence compounds.
Iable 3

In vivo antibacterial activity, expressed as average protecting dose
PDeo (Mg/Kg), 24 hours before and 1 hour after the experimental
pulmonary infection induced in mouse by Streptococcus pyogenes C
203, of the compounds 4, 10, 16-19, 21, 23, 26-27, 29-30, 33-35 and

38 and of the reference compounds Roxithromycin and Clarithromyecin.
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PDso (Mg/Kg) !
Pulmonary 1nfect10n (8. pyogenes C 203) H

__.Compound -1-}.‘9‘."_'-5'5555-3'.‘5‘3‘352‘.’[‘-'3‘.’-}.“_"_".'?-'35?” mfec“““f
P 4 ! 0.9 ! 4.78 =
! 10 : 2.36 : 5.8 :
i 16 = 3.6 oo ©10.21 o
! 17 | 1.17 N 8.16 |
! 18 ! .32 = 2.23 :
! 19 ! 1.95 ' | 4.84 !
! 21 ! 0.82 | 5.95 :
L 23. : 1.46 [ 3.49 :
= 26 ! 6.11 P 6.11 :
| 27 ! 15.6 ! 15.6 :
! 29 = 7.65 | 6.1 |
! 30 b 19.3 | 19.3 |
! 33 | 1.61 ! 6.11 |
! 34 | 1.88 : o 6.8 ;

- 35 ! 3.00 K 6.0 ;

P 38 ! 11.8 | . 11.8
- IRoxithromyein | 0.9 L 28 | :
1¢larithromycin 3.25 i >50 !

The compounds of formula (I) resulted to be active in vivo and their -
activity profile indicates that said compounds preseht a duration of
action and a half-life of_tisspe elimination significantly higher

than those of both reference compounds.
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Claims
1) A compound of formula
R, Ra
5 A-(CH,),.-:‘«- (CH,)..-?L(CH,),-—O-N:M | (I

wherein
A 1is a phenyl group or a heterocycle with 5 or 6 mémbers containing
1 or more heteroatoms selected among nitrogen, oxygen and sul-
phur, optionélly substituted with from 1 to 3 groups, the same or
10 different, selected among straight or branched C.-C. alkyl or
alkoxy groups, C.-C2 alkylenedioxy groups, C,-C. alkylsulphonyl
groups, phenyl, phenoxy, hydroxy,  carboxy, nitro, halogen and
trifluoromethyl groups;
R, and Ra, the same or different, répresent a hydrogen atom or a

15 straight or branched C.-C. alkyl group;

n is 1t or 2;
m is an integer comprised between 1 and 8;
L. 1s an integer comprised between 2 and é;
M representé a group of formula
CH
20 3
CH
3
CH
25 3

30
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wherein T c oS o
Rz is a hydrogen atom or a methyl group; | -
and its pharmaceutically acceptable salts.
2) A compound éccording tb claim 1 HaQiné E'configuration.
3) A compound according to claim 1 wherein A represents a phenyl
group 6r a heterocycle selected bet@egn pyridine and furan,
optionally substituted _with from .1 io'.é groups selected. among
hydroxy, methoxy, methylenedioxy. n;Butbxy. ”phenoxy, phehyl,
methylsulphonyl; nitro, halogeh &nd trifluoromethyl gfbups; R« and
Ra, the same each - other, represent a hydrogen étom or a methyl
group; Rs represents a hydrogén atom. | |
4) A compound acéording to claim 1 whérein A .reﬁrésénts.a phenyl
group oétionaliy sﬁbstituted with a.group selected aﬁong phenoxy,
nitro and trifluorometh&i; R+ and Ra, tﬁé Samé each.other, represent
a hydrogen atom or a methyl group; n is equal to i;'m_is equal to &;
L. is equal to 2; Ra representé é hydrdéen atom.. | | '

5) A pharmaceutical composition containing'é therapeutically effec-

tive amount of one or more compbﬁnds of formula (I) in admixture

wiih a pharmaceutically acceptable carrier.

6) A method for the treatment of infectious diseases in human or
veterinary therapy consisting in administering a ,therapeutically
effective amount of a compound according to claim 1.

7) A method according to claim ¢ for the treatment of lmalarian

diseases.
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