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"Erythromycin A 9-0-oxime derivatives endowed with antibiotic activ-

ity" 

******************************** 

5 The present invention relates to Erythromycin A derivatives endowed 

with antibiotic activity,· useful in the treatment of infectious 

diseases and, more particularly, it relates to Erythromycin A 

9-[o-caminoalkyl>oximel derivatives endowed with antibiotic activity 

against Gram-positive and Gram-negative microorganisms. 

Erythromycin A [The Merck Index, XI Ed., No. 3626] is a well-known 
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naturally occurring macrolide endowed with antibiotic activity, 

having the following structure 

H 

CH 
= 3 

0 

CH 
3 

I 
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Besides being active against some non-ba~terial microorganisms such 

as rickettsiae and mycoplasmas, Erythromycin A is endowed with 

antibacterial activity mainly against Gram-positive microorganisms 

5 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. 
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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, 

.a_, 307-343 C1994)]. 

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 Kedical, IV Ed., C1987> 851-882). 

The interest towards macrolide antibiotics derives from their use in 

clinical and veterinary therapy in the treatment of several 

infectious diseases such as, for instance, the infections of the 

respiratory tract, of the gastrointestinal tr~ct, of the urogenital 

tract and of the external organs like skin, eye and ear. 

Because of its high instability i~ acidic environment Erythromycin A 

is irreversibly converted, for instance in the gastrointestinal 

tract followinf'~o oral administration, into derivatives devoid of 

antibiotic activity, conferring thus poor bioavailability on the 
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active principle [H. A. Kirst, Annual Reports in Medicinal Chemis­

try •. ~. 119-128 c 1989) J. 

In order to overcome the above drawbacks, the research was addressed 

5 to compounds which, while maintaining the good antibiotic properties 

of Erythromycin A, resulted to be characterized by a superior sta­

bility to the acids and better pharmacokinetic properties such as, 

for instance, superior oral bioavailability, haematic concentration. 

tissue penetration and half-life. 
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Within this 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 

Cboth in the name of Beecham Group PLC> and the compounds described 

in the European patent application No. 0033255 CRoussel-Uclaf>. 

The European patent application No. 0033255, in particular, 

scribes derivatives of Erythromycin A 9-0-oxime of formula 

R-A-0-N=Ery 

wherein 

de-

Ery represents the Erythromycin A residue wherein the oxime group 

c-N=Ery> is in place of the carbonyl group in position 9 CO=Eryl; A 

represents a straight or branched alkyl group with from 1 to t. 

carbon atoms; R represents, inter alia, an optionally 

alkoxy group with from 1 to 6 carbon atoms, or a group 

substituted 

[-NCR,lR2l 

wherein R, and R2 , the same or different, represent a hydrogen atom 

or an optionally substituted alkyl group w.ith from 1 to 6 carbon 

atoms. 

The compounds described in the European patent application No. 

0033255 such as, for instance, Erythromycin A 9-[0-[C2-methoxyeth­

oxy)methylloxime], known with the International Nonproprietary Name 

ROJ<ithromycin [The Merck Index, XI Ed .• No. 8253], Erythromycin A 
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9-[0-[C2-dimethylamino>ethyl]oxime] and Erythromycin A 

9-[0-[C2-diethylaminoJethyl]oxime] have a spectrum of activity .in. 

vitro comparable to that of Erythromycin A but are endowed with a 

5 superior stability to the acids and better pharmacokinetic 

properties. 

10 

Said compounds, therefore, present an antibiotic activity against 

Gram-positive bacteria such as staphylococci, streptococci and 

pneumococci and against some Gram-negative bacteria such as, for 

instance, Haemophilus influenzae and Haemophilus pertussis. 

Now we have found compounds derivative of Erythromycin A 9-0-oxime 

and, more particularly, compounds derivative of Erythromycin A 

9-(0-Caminoalkylloxime], partly comprised but not exemplified in the 

European patent application No. 0033255, which have a wider spectrum 

of antibacterial activity against Gram-positive microorganisms ·and, 
15 

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. 
20 

Object of the present invention, therefore, are the compounds of 

formula 

R, R2 
I I 

A-CCH2)n-N-CCH2>m-N-CCH2>r-O-N=M 

(!) 

25 
wherein 

A is a phenyl group or a heterocycle with 5 or 6 members containing 

1 or more heteroatoms selected among nitrogen, oxygen and sul-

phur, optionally substituted with from 1 to 3 groups, the same or 

different, selected among straight or branched c,-c ... alkyl or 
30 

f 



W096/186J3 PCT/EP95/04815 

- 5 -

alkoxy groups, c,-C2 alkylenedioxy groups, c,-c. alkylsulphonyl 

groups, phenyl, phenoxy, hydroxy, carboxy, nitro, halogen and 

trifluoromethyl groups; 

5 R, and R2, the same or different, represent a hydrogen atom or a 
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straight or branched c,-c4 alkyl groups; 

Il. is 1 or 2; 

m. is an integer comprised between 1 and 8; 

I:.. is an integer comprised between 2 and 6; 

M represents a group of formula 

HO 

wherein 

R3 is a hydrogen atom or a methyl group; 

and pharmaceutically acceptable salts thereof. 

CH 
3 

The oximes of formula CI) can have z or E configuration. 

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

formula CIJ having z or E configuration, with a preference for thes~ 
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latter. 

The compounds of formula CI> are endowed with antibiotic activity 

and are characterized by a high stability to the acids and by good 
' 

5 
pharmacokinetic properties, being thus used in human .or veterinary 

therapy for the treatment of several infectious diseases such as, 

for instance, the infections of the central nervous system, of the 
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upper and lower 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 9roup we intend a strai9ht or branched c,-c .. alkyl 

such as methyl, ethyl, n.propyl, isopropyl, n.butyl, isobutyl, 

sec-butyl and tert-butyl group; with the term c,-c .. alkoxy group we 

intend a straight or branched_c,-c .. alkoxy such as methoxy, ethoxy, 

n.propoxy, isopropoxy, n.butoxy, isobutoxy, sec-butoxy and 

tert-butoxy group; with the term c,-C::a alkylenedioxy group we intend 

a methylenedioxy or ethylenedioxy group. 

With the term heterocycle with 5 or 6 members containing 1 or more 

heteroatoms selected among nitrogen, oxygen and sulphur we intend a 

heterocycle preferably selected among pyridine, pyrrole, pyrroli­

dine, furan, tetrahydrofuran and thiophene~ 

Pref erred comp.ounds are the compounds of formula c IJ wherein A 

represents a phenyl group or a heterocycle selected between pyridine 

and furan, optionally substituted with from 1 to 3 groups selected 
25 among hydroxy, methoxy, methyle~ed~oxy, n.butoxy, phenoxy, phenyl, 

methylsulphonyl, nitro, halogen 'and trifluoromethyl groups; R, and 

R2 , being the same, represent a hydrogen atom or a methyl group: Rs 

represents a hydrogen atom. 

Still more preferred compounds are the compounds of formula c IJ 

30 

f 
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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 hydrogen atom or a methyl group; n. is 

5 equal to 1 : m. is equal to 6: I:. is equal to 2; R. represents a 

hydrogen atom. 
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Pharmaceutically acceptable salts of the compounds of formula Cil 

are the salts with organic or inorganic acids 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 CI> are: 

Erythromycin A CE>-9-[0-[2-[6-Cphenylmethylamino>hexylaminolethyll-

oxime]; 

Erythromycin A CE>-9-[0-[2-[2-Cphenylmethylamino>ethylaminolethyll-

oximel; 

Erythromyciil A CE>-9-[0-[6-[6-Cphenylmethylamino>hexylamino]hexyl]-

oximel; 

Erythromycin A CEl-9-[0-[6-[3-Cphenylmethylamino>propylamino]hexyl]-

oxime]; 

Erythromycin A CE>-9-[0-[6-[5-Cphenylmethylamino>pentylaminolhexyl]-

oxime]; 

Erythromycin A CE>-9-[0-[2-[8-Cphenylmethylamino)octylaminolethyl]-

oximel; 

Erythromycin A CE>-9-[0-[2-[5-Cphenylmethylamino)pentylaminolethylJ- . 

oxime]: 

Erythromycin A CE>-9-[0-[5-[6-Cphenylmethylamino)hexylamino]pentyl]-

oximel: 

Erythromycin A CEl-9-[0-[3-[6-Cphenylmethylamino>hexylamino]propyll-

oxime]: 

Erythromycin A CE>-9-[0-[3-[4-Cphenylmethylamino>butylamino)propyl]-
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oxime]; 

Erythromycin A CEl-9-(0-(2-(N-methyl-6-<N'-methyl-N'-phenylmethyl­

amino>hexylamino]ethyl]oximel; 

5 Erythromycin A CE>-9-(0-[2-[6-[Cbiphenyl-4-yl>methylamino]hexylami­

no]ethylloxime]; 

10 

Erythromycin ~ cE>-9-(0-[2-[6-[<3-phenoxyphenyl>methylaminolhexyl­

aminolethyl]oximel; 

Erythromycin A CE>-9-[Q-[2-[6-[C4-phenoxyphenyl>methylaminolhexyl­

aminolethyl]oximel: 

Erythromycin A CE>-9-(0-(2-[6-<2-furylmethylamino>hexylamino]ethyl]-

oxime]; 

Erythromycin A CE>-9-[0-[2-[6-<3-pyridylmethylamino>hexylaminol­

ethylJoximel; 

Erythromycin A <E>-9-[0-{2-{6-[C4-methoxyphenyl>methylamino]hexyl-
15 
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aminolethylJoxime]; 

Erythromycin A CE>-9-{0-{2-[6-[C4-n.butoxyphenyl>methylamino]hexyl­

amino]ethyl]oximel: 

Erythromycin A <E>-9-[0-{2-[6-{C3,4-methylenedioxyphenyl>methylami­

nolhexylaminolethyl]oxime]; 

Erythromycin A CE>-9-[0-[2-[6-[C4-methylsulphonylphenyl>methylami-

no1hexylamino]ethy1Joximel_: 

Erythromycin A CEl-9-[0-[2-[6-[C4-fluorophenyl>methylaminoJhexylami­

nolethylJoxime]; 

Erythromycin A CE>-9-[0-[2-[6-[C2-trifluoromethylphenyl>methylami-

no)hexylamino)ethylloximel: 

Erythromycin A CE>-9-[0-[2-[6-[C3-trifluoromethylphenyl>methylami­

nolhexylamino)ethy1Joximel: 

Erythromycin A CE>-9-[0-[2-[6-[C4-trifluoromethylphenyl>methylami­

nolhexylaminoJethy1JoximeJ; 

f 
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Erythromycin A <El-9-(0-(2-[6-[<2-hydroxyphenyllmethylamino]hex-yl-

amino]ethyl]oximel; 

Erythromycin A CEl-9-[0-[2-[6-[C3-hydroxyphenyl)methylaminoJhexyl-

5 amino]ethyl]oximel; 

Erythromycin A CEl-9-[0-[2-[6-[<4-hydroxyphenyl>methylaminoJhexyl-

aminoJethyl]oximel; 

Erythromycin A <El-9-[0-[2-[6-[C3,S-dichloro-2-hydroxyphenyllmethyl-

aminoJhexylaminoJethyl]oximeJ; 

Erythromycin A <E>-9-[0-[2-[6-[C2-nitrophenyl>methylamino]hexylami-
10 

no]ethylJoximeJ: 

Erythromycin A CE>-9-[0-[2-[6-[C3-nitrophenyl>methylamino]hexylami-

no]ethyl]oximel; 

Erythromycin A CEl-9-[0-[2-[6-[<4-nitrophenyl>methylaminolhexylami-

no)ethyl)oximel; 
15 

Erythromycin A CE>-9-[0-C2-C6-[C4-hydroxy-3-nitrophenyl>methylami­

nolhexylamino]ethyl)oximel; 

Erythromycin A <E>-9-[0-{2-[6-[C3-hydroxy-4-nitrophenyl>methylami-

noJhexylaminolethylloxime]; 

Erythromycin A <E>-9-[0-[2-[N-methyl-6-[N'-methyl-N'-<4-trifluoro-
20 

25 

30 

methylphenyl>methylaminolhexylaminolethyl)oxime]. 

The preparation of the compounds of formula CI>, object of the 

present invention, can be carried out according to the synthetic 

method ~hich is described below. 

The method comprises, at first, the condensation reaction between a 

suitable amino acid of formula 

R, 
I 

HN-<CH2>m-1-COOH 

wherein 

R, and m.have the above reported meanings; 

CI!) 
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with an acyl chloride of formula 

A-CCH:aln-,-COCl CUI l 

wherein 

5 A and n. have the above reported meanings. 

The condensation reaction is carried out, according to conventional 

techniques, in an inert solvent and in the presence of a base such 

as, for instance, an alkali metal hydroxide, to obtain the compounds 

of formula 

R, 
10 I 

A~<CH:aln-1-CON-CCH:a>m-1-COOH CIVl 

wherein 

A, R,, n. and m. have the above reported meanings. 

The thus obtained N-acyl amino acids of formula CIV> are further 

condensed, according to conventional techniques, with an amino ester 
15 

of formula 

R:a 
I 

HN~CCH:alr-,-COOR4 CVl 

wherein 

R:a and ,t.have the above. reported meanings; 
20 
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. R. represents a methyl or ethyl group; 

to obtain the compounds of formula 

R, R:a 
I I 

A-CCH:a>n-1-CON-CCH2lm-1-CON-CCH:a>r-1-COOR. <VI> 

wherein 

A, R,, R2 , R., n.. m. and r_have the above reported meanings. 

By working according to conventional techniques the compounds of 

formula CVIl are subsequently reduced, for instance with sodium 

boron hydride in the presence of acids, lithium aluminum hydride, 

dimethyl sulphide-borane or by catalytic hydrogenation, to the 
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corresponding amino alcohols of formula 

R, R2 
I I 

A-CCH2ln-CON-CCH2> 111-CON-CCH2>r-OH CVII> 

5 wherein 

A, R,, R2, n.. m.and .c..have the above reported meanings. 

The amino alcohols of formula CVII> are then converted into the 

corresponding sulphonyl derivatives of formula CVIII>, for instance 

by means of methanesulphonyl chloride or p.toluenesulphonyl 

chloride, and subsequently condensed with Erythromycin A 9-0-oxime 
10 

or 6..;0-methylerythromycin A 9-0-oxime, both representable according 

to formula CIX>, to obtain the compounds of formula Cil 

R, R:a 
I I 

CVII> ---~-> A-CCH2ln-N-CCH2>.-N-CCH2>r-OR. CVIII> 

15 l H•H-OH <IXl 

. R, R2 
I I 

A-CCH2>n-N-CCH2l~-N-CCH2>r-O-N=M CI> 

wherein 

A, R,, Rz, H, n.. m.and .r..have the above reported meanings; 

zo Rs represents a mesyl or tosyl group. 

The reaction between the compounds .of formula CVIII> and the oximes 

of formula CIX> is carried out in an inert organic solvent such as, 

for instance, tetrahydrofuran, ethyl ether or 1,2-dimethoxyethane, 

in the presence of potassium tert-butylate and of 18-crown-6 ether 

as complexing agent. 25 
It is clear to the man skilled in the art that when the sulphonyla-

tion reaction is carried out by using the compounds of formula CVIIl 

wherein one or both R, and R2 substituents represent a hydrogen 

30 
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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 

5 sulphonyl derivatives with the oximes of formula CIXl, analogously 

to what previously reported, and the subsequent deprotection carried 

out according to conventional methods, allow to obtain the compounds 

of formula Cil wherein one or both R, and Ra substituents represent 

a hydrogen atom. 

For a bibliographic reference to the protection of amines see [T. w. 
10 

15 

20 

25 

30 

Greene and P.G.M. Wuts, Protective groups in organic synthesis, John 

Wiley & Sons, Inc., 2nd. Ed., C1991l, 309-405). 

The compounds of formula <Ill, CIII> and CV> are known or easily 

prepared according to ~nown methods. 

Also the oximes of formula CIX> are known compounds and can be 

prepared according to conventional methods comprising, for instance, 

the reaction of Erythromycin A or 6-0-methylerythromycin A with 

hydroxylamine hydrochloride. 

The esters of formula CVI> can be optionally prepared according to 

an alternative synthetic method comprising, at first, the condense-

tion of a suitable amino acid of formula CIIl with an amino ester of 

formula CVl, to obtain the compounds of formula 

CX) 

wherein 

R,, Ra, R., m.and .:_,have the above reported meanings. 

It is clear to the man skilled in the art that before carrying out 

the condensation between the amino acid of formula CIIl and the 

amino ester of formula CV) it can be necessary to suitably protect 

according to what already reported for the sulphonylatio~ reaction. 
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the amino group of the amino acid of formula CIIl. 

The further condensation of the compounds of formula CX> with a 

compound of formula CIIIl, carried out according to conventional 

5 techniques and the optional deprotection allow then to obtain the 

compounds of formula CVI>. 

10 

The preparation of the compounds of formula CI) wherein at least one 

of the two R, and R2 substituents 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 CVII> wherein one or both 

R, and R2 substituents represent a hydrogen atom. 

For instance, by using a compound of formula CVII> wherein both R, 

and R2 substituents represent a hydrogen atom and by working accord-
15 

ing to conventional techniques in the presence of a suitable acyl 

chloride CR'COCll, it is possible to obtain the compounds of formula 

COR' COR' 
I I 

A-CCH2ln-N-CCH2lm-N-CCHa)r-OCOR' CXIJ 

wherein 
20 

A, n., m. and £,.have the above reported meanings; 

R' represents a straight or branched C,-c. alkyl group. 

The reduction of the compounds of formula CXIl, carried out accord-

ing to conventional methods, allows to obtain the compounds of 

formula 
25 

R, Ra 
I I 

A-CCH2)n-N-CCH2lm-N-CCHalr-OH CXII> 

wherein 

A, .n.. m. and £,.have the above reported meanin9Si 

R, and R2 represent ethyl, n.propyl, n.butyl or isobutyl groups; 

30 
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which, converted into the corresponding sulphonyl derivatives and 

condensed with the oximes of formula CIX>, analogously to what 

previously reported, allow to obtain the compounds of formula 

R, R2 
I I 

A-CCH2ln-N-CCH2lm-N-CCH2>r-O-N=M CI) 

wherein 

A, H, n., m.. and r.. have the above reported meanings; 

R, and R2 represent ethyl, n.propyl, n.butyl or isobutyl groups. 

An alternative synthetic process with respect to those previously 

reported for the preparation of the compounds of formula CI>, object 

of the present invention, is 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 CXIII>, in the presence of sodium 

hypochlorite and of the free radical 2,2,6,6-tetramethylpiperi-

dinooxy CTEHPO>, in an inert organic solvent, to obtain the com-

pounds of formula CXIV> 

z z 
I I 

HN-CCH2>m-OH -----> HN-CCH2>m-1-CHO 

CXIII) CXIV> 

wherein 

m.has the above reported meanings; 

z represents a protecting group. 

Examples of inert organic solvents usable in the oxidation reaction 

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 CXV> and the 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 CXVIl 

Z H 
I I 

CXIVJ + H2N-CCH2lr-OH -----> HN-CCH2lm-N-CCH2>r-OH 

5 CXV> CXVIl 

wherein 

z, m.. and r.. have the above reported meanings. 

The further protection of the compounds of formula CXVIl at the 

amino nitrogen and, in this order, the conversion into the corre-

sponding sulphonyl derivatives, the condensation with the oximes of 
10 

formula CIXl and the deprotection at the nitrogen atoms, analogously 

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

mula 

H 
I 

lS H2N-CCH2l.-N-CCH2>r-O-N=H CXVII> 

wherein 

M, m. and x:. have the above reported meanings. 

The intermediate oximes of formula <XVII>, condensed with a suitable 

aldehyde of formula CXVIII> and reduced, for instance by catalytic 

hydrogenation, allow to obtain the compounds of formula en 
20 

H H 
I I 

CXVII> + A-CCH2ln-,-CHO -----> A-CCH2>n-N-CCH2>.-N-CCH2>r-O-N=M 

CXVIII l Cl) 

wherein 

A, M, n.. m.and x:_have the above reported meanings. 
25 

The compounds of formula CXIII>, CXV> and <XVIII> are known or 

easily prepared according to known methods. 

The compounds of formula CI> wherein one or both R, and R2 substitu-

ents represent a hydrogen atom, prepared according to one of the 

previously described methods, can be optionally alkylated at the 

30 
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nitroqen atom or atoms of the di-amino moiety ac.cordinq to conven­

tional methods comprisinq. for instance, the condensation with a 

suitable aldehyde and the reduction of the obtained intermediate. 

5 The compounds of formula CI> wherein R, and R3, the same or diffe­

rent, represent a straiqht or branched c,-c. alkyl qroup are thus 

obtained. 

10 

15 

20 

25 

30 

The preparation of the compounds of formula CI> with z or E configu­

ration is carried out according to · one of the synthetic schemes 

above described, by using the oxime of formula CIX> in the desired 

configuration CJ. c. Gase et al .• The Journal of Antibiotics, 44, 

313-330, C1991)]. 

The compounds of formula CI> 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 gastrointestinal tract, of the urogenital tract, of 

the odontological tissue and of the external organs such·as 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, more in general, to macrolide. antibiotics 

characterized by the presence of a 14 or 15 members macrolactone. 

The antibacterial activity of the compounds of formula Cil against 

Gram-positive microorganisms such as Streptococcus pyogenes, 

Streptococcus pneumoniae. Enterococcus faecalis and Staphylococcus 

aureus and Gram-negative microorganisms such as Escherichia coli and 

Klebsiella pneumoniae was evaluated by means of in vitro tests 

suitable to evaluate the minimum concentration of antibiotic 
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enabling the inhibition of the bacterial growth CHIC> cexample 23l. 

Roxithromycin arid Clarithromycin were used as reference compounds 

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

5 The antibacterial activity of the compounds of formula Cil against 

Gram-positive microorganisms resulted to be practically comparable 

to that of Roxithromycin and Clarithromycin, macrolides both 

characterized by a high antibacterial activity in vitro Ctable 1>. 

With respect to Gram-neqative microorganisms and, particularly, 

against enterobacteria such as Escherichia coli and Klebsiella 
10 

15 

20 

25 

30 

pneumoniae, the compounds of formula CI> resulted to be markedly 

more active than both reference compounds ctable 2>. 

To this extent, it is interesting to point out that the compounds of 

formula CI>, 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 several other derivatives such as, for instance, 

Erythromycin A 9-[0-[C2-dimethylamino>ethyl]oximel CJ. c. Gase et 

al., The Journal of Antibiotics,!!., 313-330, C1991>l. 

Moreover, the compounds of formula CI> resulted to be active in vivo 

ctable 3>. 

The in yiyo antibacterial activity of the compounds of formula CI>, 

expressed as average protecting dose PDao lm9/K9>, was evaluated by 

means of experimental pulmonary infection induced in mouse by_ 

Streptococcus pyogenes cexample 23>. 

By considering the data of activity in vivo it is evident that the 

compounds of formula CI> are characterized by a prolonqed duration 

of action and a long half-life of tissue elimination. 

In fact, after intraperitoneal administration in mouse, the com­

pounds of formula CI> 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 PD.0 values for 

5 the compounds of formula Cil administered 24 hours before or 1 hour 

after the infection. 

10 
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Said values,.in fact, r~sult to be substantially unchanged after 

administration 24 hours before or 1 hour after the infection. 

In the case of experimental pulmonary infection induced in mouse by 

Streptococcus pyogenes, a . pathogen traditionally responsible for 

respiratory diseases .• effective concentrations of the compounds of 

formula Cil intraperitoneally administered, persist at pulmonary 

level 24-49 hours 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 CI> result also to be endowed 

with a pulmonary selectivity and can be 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 Cil, object of the present 

invention, resulted to be active against eukaryotic pathogens. In 

particular, they resulted to be markedly active against protozoa 

such as Plasmodium falciparum which is the well-known malaria · 

parasite. 

The compounds of formula CI>, therefore, can also be advantageously 

used in the treatment of malarian'diseases. 

Besides being characterized by a wide spectrum .of antibiotic 

activity against Gram-positive and Gram-negative microorganisms and 

protozoa, by a good stability to the acids and by good 
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pharmacokinetic properties, the compounds of formula Cil present, in 

mouse. an acute toxicity comparable to that of Roxithromycin. 

Therefore, being characterized by a high safety of use, they can be 

5 advantageously employed in human and veterinary therapy, 

10 
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The compounds of formula CI> will be preferably used in a suitable 

pharmaceutical form useful to oral. parent·eral, suppository or 

topical administration. 

Object of the present inv.ention, therefore, are the pharmaceutical 

compositions containing a therapeutically effective amount of one or 

more compounds of formula CI> in admixture with a pharmaceutically 

acceptable carrier. 

Said pharmaceutical fonos comprise tablets, capsules, syrups, in­

jectable 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 CI>, 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 (Il 

could be in association with an effective amount of another active 

ingredient. 

The effective amount of the compound of formula CI> can vary accord­

ing to different factors such as the seriousness and the phase of 
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the infection, 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-

S tion. 
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The therapeutic dose will be generally comprised between.o.s 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 pr~sent invention, without limiting 

it, the following examples are now given •.. 

The structures of the compounds of formula C_I> and of the .synthetic 

intermediates for their preparation were ·confirmed by 1 H-NMR or by 
13C-NKR spectroscopy. The values of the meaningful signals of the 

more advanced intermediates and of the compounds of formula CI> are 

reported h~reinafter. 

Example 1 

Preparation of N-benzovl-6-aminohexanoic acid 

A solution of benzoyl chloride C0.18 moles> in ethyl ether C160 ml> 

and a solution of sodium hydroxide 1N C180 mll were contemporaneous-

ly added to a mixture of 6-aminohexanoic acid co.is moles> in ethyl 

ether C150 ml> and water c200 ml> containing sodium hydroxide C0.15 

moles>, kept under stirri"ng at a temperature comprised between 

0-5°C. 

At the end of the additions, the reaction mixture was brought at 

room temperature and kept under stirrin9 for other 4 hours. 

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

ethyl ether c200 ml> and acidified at Congo red with concentrated 

hydrochloric acid. 

After extraction with ethyl acetate C3x200 ml> the collected organic 

phases were washed with a saturated aqueous solution of sodium 
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chloride c200 mll, dried on sodium sulphate and evaporated at re­

duced pressure. 

N-benzoyl-6-aminohexanoic acid, used as such in the subsequent 

5 reactions, was thus obtained. 

10 

15 
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BY working analogously the following compounds were prepared: 

N-benzoyl-3-aminopropanoic acid: 

N-benzovl-glvcine: 

N-benzoyl-B-aminooctanoic acid: 

N-benzoyl-4-aminobutanoic acid; 

N-phenylacetvl-6-aminohexanoic acid: 

N-pbenvlacetvl-glvcine: 

N-benzoyl-N-isopropvl-4-aminobutanoic acid: 

N-benzoyl-N-isopropyl-6-aminohexanoic acid. 

Example 2 

Preparation of N-C6-<benzoylemino>bexaoov1Jglvcine etbvl ester 

A solution of dicyclohexylcarbodiimide <112 mmolesl in anhydrous 

tetrahydrofuran C44 ml> was gradually added to a suspension of 

N-benzoyl-6-aminohexanoic acid C93.5 mmoles>, prepared as described 

in example 1, glycine ethyl ester hydrochloride c112 mmolesl, tri­

ethylamine c112 mmolesl and anhydrous 1-hydroxybenzotriazole c112 

mmoles> in tetrahydrofuran <330 ml>, kept under stirring at o0 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-
25 tion and the thus obtained filtrate was evaporated at reduced pres-

30 

sure. 

The residue was collected with ethyl acetate C300 ml> and subsequen­

tly washed with a solution of hydrochloric acid at 5% c2x100 ml>. 

with a saturated solution of sodium chloride C100 ml>, with a 
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solution of sodium bicarbonate at 5~ c2x100 ml> and, at last, with a 

saturated solution of sodium chloride C100 ml>. 

The organic phase was dried on sodium sulphate and evaporated to 

5 dryness at reduced pressure, .thus obtaining N-[6-<benzoylamino>hex­

anoyl ]glycine ethyl ester which was used as such in the subsequent 

reactions. 

By working analogously the following compounds were prepared: 

N-Ccbenzovlamino>acetyllglycine ethyl ester; 

N-£6-Cphenylacetylamino>hexaooyllglycine ethvl e;iter; 
10 

N-Ccphenvlacetylamino>acetyllglycine ethyl ester; 

ethvl 6-£6-Cbenzoylamino>hexaoovlaminolhexaooate; 

N-£5-Cbenzoylamino>pentanoyllglycine methyl ester; 

methyl 6-£5-cbenzovlamino>pentanovlaminolhexaooate; 

15 
N-£7-Cbenzovlamino>heptanoyllglycine methyl ester: 

methyl 5-[6-Cbenzoylamino>hexanoylaminolpentanoate; 

methyl 6-Ccbenzovlamino>acetylaminolhexanoate: 

methvl 3-[6-Cbenzoylaminolhexanoylaminolpropionate; 

ethyl 6-CN-isopropyl-Cpbenylacetylaminolacetvlaminolhexaooate: 

methyl 6-C4-Cbenzoylamin9>butaooylaminolhexanoate; 
20 

25 

JO 

methyl 4-CN-isopropyl-4-CN'-isoproovl-N'-benzoylamino>butanoylami-

nolbµtanoate. 

Example 3 

Preparation of N-C6-aminohexanovl>alvcine ethyl ester 

a> 6-Aminohexanoic acid <100 g; 0.762 m.oles> and, gradually, a 

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

nol C140 ml> were added to a solution of sodium hydroxide C33.54 g; 

0.831 moles> in water C840 ml> and methanol C400 ml>. 

The reaction mixture was kept under stirring at room temperature for 

4 hours. 
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After that, solid di-tert-butyl dicarbonate C17.5 9; o.oa moles> was 

added again, keeping under stirring for other 16 hours. 

The reaction mixture was then washed with hexane C2x400 ml>, acidi-

5 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-Ctert-butoxycarbonylamino>-

hexanoic acid as an oil C163 g>. 

b> By working analogously to what described in example 2, 6-Ctert-
10 . 

-butoxycarbonylamino>hexanoic acid C163 g> was directly condensed 

with glycine ethyl ester hydrochloride c11a q; 0.845 molesl, obtain­

ing thus N-t6-Ctert-butoxycarbonylamino>hexanoy1Jglycine ethyl ester 

C285 q> as a raw product which was used as such in the subsequent 

reaction. 
15 

rn.p. 76-77°C cisopropyl ether> 

c> A solution of hydrochloric acid 6N C150 ml> in ethyl acetate C150 

ml> was added to a solution of N-[6-Ctert;.butoxycarbonylamino>hexa-

noyl]qlycine ethyl ester C285 9> in ethyl acetate csoo ml>, kept 

under stirring at room temperature. 
20 

After 24 hours a precipitate was formed which was filtered, washed 

with ethyl acetate and with ethyl ether, and dried in oven cso°C> 

under vacuum. 

N-<6-aminohexanoyl>glycine ethyl ester C93 9> was thus obtained as a 

raw product which was used as such in the subsequent reactions. 
25 

TLC cmethylene chloride:methanol:ammonia=10:2:1l Rf=0.2. 

Example 4 

preparation of N-[6-[C4-fluorobenzoyl>aminolhexanoyllglvcine ethvl 

ester 

A solution of 4-fluorobenzoyl chloride <47.4 mmoles> in methylene 

30 
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chloride C30 ml> was gradually added to a suspension of N-C6-amino­

h~xanoyl>glycine ethyl ester C39.5 mmoles>, prepared as described in 

example 3, and triethylamine C87 mmoles> in methylene chloride C150 

5 mll, kept under stirring at o0 c. 

10 

15 

The thus prepared mixture, to which triethylamine C2 mll was subse­

quently added, was brought at room temperature and kept under s.tir­

ring. 

After one hour under these conditions, the reaction mixture was 

washed with a solution of hydrochloric acid at 5% c2x100 ml> and 

with a saturated solution of sodium chloride C3x100 ml>. 

The separated orqanic phase was dried on sodium sulphate and evapo­

rated to dryness under vacuum. 

N-[6-[C4-fluorobenzoyl>aminolhexanoylJ9lycine ethyl ester was thus 

obtained as a crude product, used as such in the subsequent reac-

tions. 

m.p. 121-122°c cethyl acetate> 

TLC cethyl acetate> Rf=0.3 

By working analoqously the following compound was prepared: 

N-[6-C2-furovlamino>bexanoyllglycine ethyl ester 
20 

25 

30 

m.p. 104-106°C cacetonitrile/isopropyl ether> 

TLC <methylene chloride:methanol=95:5> Rf=0.3. 

Example 5 

Preparation of N-C6-CC4-methoxybenzoyl>aminolhexanoyllglycine etbvl. 

ester 

By working analogously to what described in example 2 and by using 

4-methoxybenzoic acid C33 mmoles> and N-<6-aminohexanoyl>glycine 

ethyl ester C39.5 mmoles>, prepared as described in example 3, 

N-l6-[C4-methoxybenzoyl>aminolhexanoyl]glycine ethyl ester was 

obtained as a crude product, used as such in the subsequent 

f 
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reactions. 

m.p. 106-107°C 

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

5 By working analogously the following compounds were prepared: 

N-(6-[C3.4-methylenendioxybenzoyl>aminolhexanovllglvcine ethyl ester 

TLC <methylene chloride:methanol=90:10> Rf=0.39; 

N-C6-[C4-methylsulphonylbenzoyl>aminolbexanoyllglycine ethyl.ester 

m.p. 124-126oc 

TLC <methylene chloride:methanol=96:4> Rf=0.31; 
10 
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N-C6-CC3-trifluoromethylbenzoyl>aminolhtxanovllglycine ethyl ester 

m.p. 102-104°C 

TLC CmethY.lene chloride:methanol=95:5> Rf=0.38. 

Example 6 

Preparation of 2-C6-Cphenylmethvlamino>hexylagiinolethanol 

Sulphuric acid 6N in ethyl ether C40.9 ml: 700 mmoles>. prepared by 

mixing sulphuric acid 96~ C33 ml> and ethyl ether <100 ml>, was 

gradually added to a suspension of N-[6-Cbenzoylamino>hexanoyl]gly­

cine ethyl tster C46.8 mmolesl, prepared as described in example 2, 

and sodium boron hydride <700 111Doles> in anhydrous tetrahydrofuran 

c200 ml>, kept under stirring at a temperature comprised between 

15°c and 20°c. 

The reaction mixture was brought at boiling temperature for 24 hours 

and, subsequently, cooled at o0 c. 

Methanol c1so ml> was then added under stirring. 

The solvent was evaporated at reduced pressure and the residue was 

collected with a solution of sodium hydroxide 6N c200 ml>, keeping 

the resultant mixture at the boiling temperature for 24 hours. 

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

with tetrahydrofuran c2x100 ml> and the organic phase was evaporated 



W096/18633 PCT/EP95/0481S 

- 26 -

to dryness, collected with ethyl acetate and dried on sodium 

sulphate. 

Through acidification with an etheral solution of hydrochloric acid 

5 a precipitate constituted by 2-[6-Cphenylmethylamino>hexylaminoJ­

ethanol as hydrochloride salt was obtained. 

10 
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The thus obtained product was used as such in the. subsequent reac­

tions. 

By working analogously the following compounds were prepared: 

2-r2-cpbenvlmethvl9mino>ethvlaminolethanol; 

2-C6-C2-phenyletbvlamino>hexvlaminoletbanol; 

6-(6-Cphenvlmetbvlamino>hexvlarpinolhexanol; 

2-CS-<phenylmetbylamino>pentvlaminolethanol: 

2-cs-cpbenylmethylamino>octylaminolethanol; 

5-[6-Cphenylmetbylamino>hexvlaminolpentanol: 

6-[3-Cphenylmethylamino>propylaminolhexanol: 

3-[6-Cphenylmetbvlamino>hexvlaminolpropanol; 

3-£4-Cphenvlmetbylaminolbutylagiinolpropanol; 

6-[2-Cphenylmethvlagiino>ethvlaminolhexaool; 

6-CN-isopropyl-4-Cphenylmethvlagiino>butylaminolhexanol: 

2-C6-CC4-fluorophenyl>methylaminolhexvlaminolethanol; 

2-[6-[(4-methoxypbenvl>metbylaminolbexylaminolethanol; 

2-t6-CC3.4-methylenedioxvehenvl>methylaminolhexvlaminolethanol: 

2-£6-[C3-trifluoromethylphenyl>methvlaminolhexylaminolethanol; 

2-C6-CC4-methylsulpbonylphenyl>methylaminolhexylaminolethanol: 
25 

30 

4.;.[N-isopropyl-4-CN',..isopropyl-N'-phenylmethylaminolbutylaminolbuta-

IlQ.l.. 

Example 7 

preparation of 6-CN-acetyl-6-CN'-acetvl-N 1 -phenylmethylamin0Jhexyl­

amin0Jhexyl acetate 

. f 
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Triethylamine C1.95 ml; 14 mmoles> and a solution of acetyl chloride 

C0.62 ml; 8.69 mmoles> in methylene chloride C5 ml> were gradually 

added to a suspension of 6-[6-Cphenylmethylamino>hexylamino]hexanol 

5 C1 g; 2.6 mmoles>, prepared as described in example 6, in methylene 

chloride C15 ml>, kept under stirring at o0 c. 

10 

15 

After one hour under stirring at o0 c, the reaction mixture was 

brought at room temperature and kept under stirring for other 16 

hours. 

The reaction mixture was then washed with a solution of hydrochloric 

acid at 10~ c10 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-CN'-acetyl-N'-phenylmethylamino>hexylaminoJhexyl 

acetate c L 18 g> as an oil, used as such · in the subsequent reac-

tions. 

By working analogously the following compound was prepared: 

2-CN-acetyl-6-[N'-acetyl-N'-C2-phenvlethvllaminolhexylaminolethvl 

acetate. 
zo 

25. 

30 

Example 8 

preparation of 6-CN-ethyl-6-CN'-etbyl-N'-phenylmethylaminolhexvlam-

inolhexaool 

By working analogously to what described in example 6 and by using 

6-[N-acetyl-6-CN'-acetyl-N'-phenylmethylamino>hexylaminoJhexyl 

acetate, prepared as described in example 7, 6-[N-ethyl-6-CN'-eth-

yl-N'-phenylmethylamino>hexylaminoJhexanol was prepared. 

By working anlogously the followin~ compound was prepared: 

2-[N-ethyl-6-[N'-ethyl-N'-C2-phenvlethvllaminolhexylaminolethanol. 

Example 9 



W096/18633 PCT/EP95/04815 

- 28 -

Preparation of 2-[N-benzvloxycarbonvl-6-CN'-benzyloxycarbonvl-N'­

-phenylmethylamino>hexylaminolethanol 

A solution of sodium hydroxide 1N C44.5 mll and a solution in 

5 toluene at 50% of benzyl chloro_formate c 44·. 5 mmolesl in ethyl 

acetate C33 ml> were gradually and contemporaneously added to a 

solution of 2-[6-<phenylmethylamino>hexylamino]ethanol dihydrochlo-

10 
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ride C18.5 mmoles>, prepared ·as described in example 6, in a solu-

tion of sodium hydroxide 1N (37 .1 ml> and ethyl acetate <40 ml>, 

kept under stirring at a temperature of o0 c. 

At the end of the additions, the reaction mixture was brought at 

room temperature and kept under stirring for 24 hours. 

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

ethyl acetate <2x50 ml>. 

The collected organic phases were washed with a saturated solution 

of sodium chloride cso ml>, dried on sodium sulphate and evaporated 

to dryness under vacuum. 

2-[N-benzyloxycarbonyl-6-CN'-benzyloxycarbonyl-N'-phenylmethylami­

no>hexylamino]ethanol was thus obtained as an oil, used as such in 

the subsequent reactions. 

TLC cethyl acetate:hexane=50:50> Rf=0.20. 

By working analogously the following compounds were prepared: 

2-CN-benzyloxycarbonyl-2-CN'-benzvloxycarbonyl-N'-phenylmethylami­

no>etbylarninolethanol-

TLC Cethyl acetate:hexane=60:40> Rf=0.25; 

6-[N-benzyloxycarbonyl-6-CN'-benzvloxvcarbonvl-N'-phenylmethylam-

inolhexylaminolbexanol 

TLC <ethyl aceate:hexane=50:50> Rf=0.27; 

6-[N-benzyloxycarbonyl~S-CN'-benzyloxycarbonyl-N'-phenylmethylam-

inolpentylaminolhexanol: 

f 
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2-(N-benzyloxvcarbonyl-5-CN'-benzvloxycarbonvl-N'-phenvlmethvlam­

ino>pentvlaminolethanol; 

2-(N-benzy1oxycarbonyl-8-CN'-benzyloxycarbonyl-N'-phenylmethylam-

5 ino>octylaminolethanol; 

5-CN-benzyloxycarbonyl-6-CN'-benzyloxycarbonyl-N'-phenylmethylam­

ino>hexylaminolpentanol; 

6-CN-benzyloxycarbonyl-3-CN'-benzyloxycarbonvl-N'-phenylmethylam-
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inolpropylarninolhexanol; 

3- CN-benzyloxycarbonyl-6- CN_' -benzvloxycarbonyl-N '-phenvlmethylam-

ino>hexvlaminolpropanol; 

3-(N-benzyloxycarbonvl-4-CN'-benzyloxycarbonyl-N'-phenylmethylam­

inolbutylaminolpropanol; 

6-CN-isopropvl-2-[N'-benzvloxycarbonyl-N'-C2-phenylethvl>aminoleth­

ylaminolhexanol 

TLC cmethylene chloride:methanol:ammonia=95:5:0.5> Rf=0.33; 

6-CN-benzyloxycarbonyl-4-CN'-isopropyl-N'-phenylmethylamino>butylam­

inolhexanol 

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

2-[N-benzyloxycarbonyl-6-CN'-benzyloxycarbonyl-N'-[C4-fluoropbenvl>­

methyllaminolbexylaminolethanol 

TLC cethyl acetate:hexane=60:40) Rf=0.35; 

2-CN-benzyloxycarbonyl-6-CN'-benzvloxycarbonyl-N 1 -CC4-methoxypben­

yl>methy1Jaminolbexylaminolethanol 

TLC (ethyl acetate:hexane=50:50) Rf=0.2; 

2-CN-benzvloxycarbonyl-6-CN 1 -benzyloxvcarbonyl-N 1 -CC3.4-methylenedi­

oxyphenvl>methyllaminolbexvlamiholgthanol 

TLC cethyl acetate:hexane=60:40> Rf=0.26; 

2-CN-benzyloxvcarbonyl-6-CN 1 -benzyloxycarbonyl-N 1 -CC3-trifluorometh­

ylpbenyl>methv1Jaminolhexylaminolethanol 
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TLC cethyl acetate:hexane=50:50) Rf=0.25; 

2-CN-benzyloxycarbonvl-6-[N'-benzvloxycarbonvl-N'-[C4-methylsulphoQ­

ylphenyllmethyllaminolhexylaminolethanol 

5 ILC Cethyl acetate:hexane=90:10) Rf=0.36. 
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Example 10 

Preparation of · 2-CN-ben2yloxvcarbonyl-6-CN'-ben2yloxycarbonyl-N'­

phenvlmethvlamino)bexylaminolethyl-methanesulpbonate 

A solution of methanesulpbonyl chloride C3.16 mmoles> in methylene 

chloride cs ml> was gradually added to a solution of 2-(N-benzyloxy-

carbonyl-6-CN'-benzyloxycarbonyl-N'-phenylmethylamino>hexylamino]­

ethanol C2.6 mmoles>, prepared as described in example 9, in meth­

ylene chloride C15 ml> containing triethylamine C0.44 ml: 3.16 

mmoles>, under stirring and at a temperature of o0 c. 
Ihe reaction mixture, brought at room temperature and kept under 

stirring for 5 hours, was added to a solution of hydrochloric acid 

at.5~ c20 ml>. 

After separation of the phases, the organic phase was washed with 

hydrochloric acid at 5~ c10 ml> and with a saturated solution of 

sodium chloride C3x10 ml>. 

The organic phase was then dried on sodium sulphate and evaporated 

to dryness affording thus· 2-(N-benzyloxycarbonyl-6-CN'-benzyloxycar­

bonyl-N'-phenylmethylamino>hexylamino]ethyl-methanesulphonate, used 

as such in the reaction of the following example. 

:Example 11. 

Erythromycin A C.E>-9-[0-[2-CN-benzyloxvcarbonyl-6-CN'-benzyloxycar­

bonyl-N'-pbenylmethylamino>hexVlaminolethylloximel 

Erythromycin A CE>-9-0-oxime C627 mg; 0.84 mmoles>, 18-crown-6 ether 

C220 mg; 0.84 mmoles> and a solution of 2-(N-benzyloxycarbonyl-6-

-CN'-benzyloxycarbonyl-N'-phenylmethylaminolhexylamino]ethyl-meth-

f 
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anesulphonate <0.84 mmoles>, prepared as described in example 10, in 

anhydrous tetrahydrofuran <5 ml> were respectively added to a sus­

pension of potassium tert-butylate <103 mg; 0.92 mmoles> in anhy-

5 drous tetrahydrofuran < 5 ml> , kept at room temperature under stir­

ring and nitrogen atmosphere. 

The reaction mixture was kept under stirring at room temperature for 

20 hours and, subsequently, evaporated at reduced pressure. 

The residue was collected with ethyl acetate <10 ml> and the thus 

10 obtained mixture was washed with a saturated solution of sodium 

chloride <10 ml>. 

The aqueous phase was extracted with ethyl acetate <2x10 ml> and the 

collected organic phases· were dried on sodium sulphate and evapo­

rated to dryness.· 

15 Erythromycin A <E>-9-[0-[2-[N-benzyloxycarbonyl-6-<N'-benzyloxycar­

bonyl-N'-phenylmethylamino>hexylaminolethylloximel was thus obtained 

and used as such in the subsequent reactions. 

TLC <methylene chloride:methanol:aamonia=90:9:1> Rf=0.58 

Mass CC.I.> CM+H>·=1250; 

20 1 H-NMR <200 MHz, CDC13>: 6 <ppm>: 7.38-7.10 <m, 15H, aromatics>; 

5.18-5.10 <m, 4H, 2 CHaPh>; 3.30 (S, 3H, OCH3); 2.26 Cs, 6H, 2 

NC~>; 0.81 Ct, 3H, Cl:iaCHa>. 

25 

30 

By working analogously the following compounds were prepared: 

Erythromycin A <E.>-9-C0-£2-CN-benzyloxycarbonyl-2-<N 1 -benzyloxvcar-

bonyl-N1•phenylmethylamino>ethylaminolethvl'loximel 

TLC <methylene chloride:methanol:ammonia:90:10:1> Rf=0.5; 

1 H-NMR <200 MHz, CDC13 >: 6 <ppm>: 7.11-6.97 <m, 15H, aromatics>; 

5.18-4.97 <m, 4H, 2 CHaPh>; 3.30 (S, 3H, OCH3); 2.25 Cs, 6H, 2 

NCH.s>; 0.82 <t, 3H, C~H.>; 

Ervtbromvcin A <E>-9-C0-[6-CN-benzyloxycarbonyl-6-(N'-benzvlqxycar-
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bonyl-N'-phenvlmetbylamino>hexvlaminolbexylloximel 

TLC <methylene chloride:methanol:ammonia:90:10:1> Rf=0.6; 

,H-NMR c200 MHz, CDCl.:a>: 6 <ppm>: 7.27-6 •. 96 <m, 15H, aromatics>; 

5 5.05-4.92 Cm, 4H, 2 CHaPh>; 3.17 Cs, 3H, OCH.:a>i 2.13 (S, 6H, 2 

NCH.:a>; 0.70 Ct, 3H, C~Ha>; 

Erythromycin A <E>-9-C0-[6-CN-benzyloxycarbonyl-3-<N'-benzyloxvcar-

bonyl-N'-phenylmethylamino>propylaminolhexylloximel 

TLC <methylene chloride:methanol:ammonia:90:10:1> Rf=0.65; 

10 Hass ( c. I. ) ( M+H) ·= 1 1 94; 

,H-NMR <200 MHz, CDCl.:a>: 6 <ppm>: 7.39-7.01 cm, 15H, aromatics>; 

5.17-5.02.Cm, 4H, 2 Cl:laPh>i 3.30 cs, 3H, OCH.:a>; 2.27 Cs, 6H, 2 

NCH.:a>; 0.82 Ct, 3H, CJ:b9Ha>; 

Erytbromycin A <E>-9-CO~C6-<N-benzvloxycarbonyl-S-<N'-benzyloxycar-

15 bonyl-N'-phenvlmethylamino>pentylaminolbexylloximel: 

Erytbromycin A <E>-9-Co-r2-CN-benzvloxycarbonyl-8-<N'-benzvloxvcar-

bonyl-N'-phenylmethylamino>octvlamioolethylloximel: 

Erytbromycin A <E>-9~CO-C2-CN-benzyloxycarbonvl-5-<N'-benzvloxycar­

bonyl-N'-phenvlmethylamino>pentvlaminolethylloximel: 

20 Erytbromycin A < E >-9-C o-t 5-C N-benzvloxvcarbonvl-6- < N' -benzyloxycar-

bonyl-N 1 -phenylmethylamino>hexylaminolpeotylloximel; 

Erythromycin A <E>-9-C0-[3-CN-benzyloxycarbonyl-6-CN'-benzyloxycar-

bonyl-N'-phenvlmethylamino>hexylaminoJpropylloximel: 

ErythromY<;in A <E>-9-CO-C3-CN-benzyloxvcarbonyl-4-<N'-benzyloxycar-

25 
bonvl-N'"'."Phenvlmethylamino>butylaminolpropylloximel; 

Erytbromycin A CE>-9-C0-[6-CN-benzvloxycarbonyl-2-[N'-bepzyloxycar-. . . 

bonyl-N'-<2-phenyletbyl>aminolethylaminolhexylloximel 

m.p. 74-76°C 

.Hass CC.I.> CM+H>·=1172 

30 
1 H-NMR C200 MHZ, CDCl.:a>: 6 <ppm>: 7.38-7.03 <m, 10H, aromatics>; 
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5.13-5.03 cm, 2H, CHaPh>; 3.29 Cs, 3H, OCH3); 2.25 cs, 6H, 2 NCH3>; 

Erytbromycin A CE>-9-C0-[6-CN-ettrYl-6-CN'-ethyl-N'-phenylmetbylami­

no>hexylaminolhexyll>oximel <Compound 1> 

· 5 m.p. ao-02°c cacetonitrile> 

Mass CC.I.> CM+H>·=1094 

13C-NMR C50 MHz, CDC13>: 6 <ppm>: 175.20; 171.35; 1'.0.06; 128.86; 

128.07; 126.62; 102.96; 96.27; 53.54; 

Erytbromycin A CE>-9-[0-[2-CN-etbyl~6-[N'-ethyl-N'-<2-pbenylethyl>-

10 aminOlhexylaminolethvlloximel <Compound 2> 

TLC <chloroform:hexane:triethylamin~=45:45:10> Rf=0.2 

Mass CC.I.> CM+H>·=1052 

1 H-NMR <200 MHz, CDCl3>: 6 <ppm>: 7.26-7.04 <m, SH, aromatics>; 3.22 

<s, 3H, OCH3>; ·2.20 <s, 6H, 2 NCH3>; 0.79 <t, 3H, CJ::b.CHa>i 

15 E;rythromycin. A · < E > -9-C o- C 6- [N-benzyloxycarbonyl-4- < N' -isopropyl-N' -

-pbenylmethylamino>butvlaminolhexylloximel 

m.p. 75-77oc 

1 H-NMR C200 MHz, CDCl3): 6 <ppm>: 7.47-7.12 Cm, 10H, aromatics>; 

5.18-4.97 Cm, 4H, 2 Cl:iaPh>; 3.30 Cs, 3K, OC~>; 2.25 Cs, 6K, 2 

20 NCH3.); 0.82 Ct, 3H, CJ:l»Ha>; 

25 

30 

Erytbromycin A <E>-9-CO-C2-CN-benzyloxycarbonyl-6-CN'-benzyloxycar­

bonyl-N'-CC4-fluoropbenyl>methvllaminolhexylaminolethylloximel 

TLC <methylene chloride:methanol:ammonia=90:10:1> Rf=0.62 

1 H-NMR <200 MHz, CDCl3>: 6 <ppm>: 7.38-6.88 <m, 15H, aromatics>; 

5.17-5.03 Cm, 2H, CH.Ph>; 3.29 Cs, 3H, OCH3); 2.26 Cs, 6H, 2 NCH3); 

0.81 Ct, 3H, C~Ha>i 

Erytbromvcin A <E>-9-C0-[2-tN-benzyloxycarbonvl-6-[N'-benzyloxycar­

bonvl-N'-[ <4-methoxyphenyl>methyllaminolhexylaminolethylloximel 

TLC <methylene chloride:methanol:ammonia=45:45:10> Rf=O•l 

1 H-NMR <200 MHz, CDC13>: 6 <ppm>: 7.40-7.23 <m, ··10H, 2 ~H20>; 
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7.20-6.75 <m, 4H, EbPCH3); 5.52-5.17 <m, 4H, 2 CHaPh>; 3.77 (S, 3H, 

PhOCl:b.); 3.29 (S, 3H, OC~); 2.25 <s, 6H,, 2 NC~) i o •. 82 Ct, 3H, 

C~H2>; 

5 Ervthromycin A CE>-9-Co..;c2-[N-benzyloxycarbonyf-6-CN 1 -benzyloxycar­

bonvl-N'-[ C3.4-methvlenedioxyphenyl>methyllaminoJbexylaminoJethylJ-

oximel 

TLC <methylene chloride:methanol:ammonia=95:5:0.S> Rf=0.31 

1 H-NMR <200 MHZ, CDCl3>: 6 <ppm>: 7.38-7.22 <m, 10H, 2 ~H20>; 

10 6.78-6.55 <m, 3H, aromatics>; 5.90 <s, 2H, OCH20>; 5.15-5.02 Cm, 4H, 

2 CliaPh>; 3.29 Cs, 3H, OC~>; 2.26 Cs, 6H, 2 NC~>; 0.82 Ct, 3H, 

C~H2>; 

Erytflromyc;in A CE>-9-C0-[2-CN-benzyloxycarbonyl-6-[N'-benzyloxycar­

bonyl-N'-[ CJ-ttifluoromethvlphenvl>methvllaminolhexylaminolethvll-

Hi oximel 

TLC <methylene chloride:methanol:annonia=90:10:1> Rf=0.65 

1 H-NMR <200 MHz, CDC13>: 6 <ppm>: 7.54-7.15 cm, 14H, aromatics·>; 

5. 20-5. 03 <m, 4H, 2 CHaPh>; 3.30 Cs, 3H, OCH3); 2.26 (S, 6H, 2 

NCH3 >; 0.82 Ct, 3H, Cll,;d:H2>; 

20 Ervthromvcin A <E>-9-CO-C2-[N-benzyloxycarbonvl-6-CN'-benzyloxvcar­

bonyl-N'-C<4-methvlsµlphonylphenyl>methvllaminolhexylaminolethv1J-

25 

30 

OXiM] 

TLC <methylene chloride:methanol:annonia=95:5:0.5> Rf=0.5 

1 H~NMR <200 MHz, CDC13>: 6 <ppm>: 7.90~7.79 <m, 4H, ~02CH3>; 

7.48-7.15 Cm, 10H, 2 EbPH20>; 5.19-5.03 Cm, 4H,. 2 CliaPh>; 3.30 <s, 

3H, OC~>; 3.02 Cs, 3H, CH3S02>i 2.27 <s, 6H, 2 NCH3>; 0.82 Ct, 3H, 

CJW:H2>; 

Ervtbromycin A <E>-9-[0-[4-CN-isopropyl-4-<N'-isopropyl-N'-pbenvl­

methylamino>butylaminolbutylloximel <Compound J> 

m.p. 83-85°C <hexane> 

f 
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Mass CC.I.) (M+H>·=1066 

,H-NMR < 200 MHz, CDCl:1 >: 6 <ppm>: 7. 37-7. 1 o <m, SH, aromatics>: 3. 50 

<s, 2H, CHaPh>; 3.30 Cs, 3H, OCH:1>; 2.26 (S9 6H, 2 NCH3 >; 0.82 Ct, 

5 3H, C~H2>. 

Example 12 

preparation of Erytbromycin A CE>-9-Co-r2-t9-<phenylmethylamino>hex­

vlaminolethylloximel <Compound 4) 

Palladium on charcoal at 10~ C750 ms> was added to a solution of 

10 Erythromycin A <E>-9-[0-C2~CN-benzyloxycarbonyl-6-<N'-benzyloxycar­

bonyl-N'-phenylmethylamino>hexylaminolethyl]oximel <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. 

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

tion was evaporated to dryness. 

Erythromycin A <E>-9-[0-[2-[6-<phenylmethylamino>hexylamino]ethyll­

oxime], purified by silica gel chromatography <eluent methylene 

chloride:methanol:annonia=90:10:1> was thus obtained. 

20 Mass CC.I.> CM+H>·=982 

25 

30 

, 3 C-NMR <50 MHz, CDC13 >: 6 <ppm~: 140.48; 128.39; 128.11; 126.88. 

By working analogously the following compounds were prepared: 

Erytbromycin A CE>-9~to-r2-c2-cphenylmethylamino>ethvlaminolethyll­

oximel <Compound 5> 

, 3 C-NMR <SO MHz, CDCl3 ): 6 <ppm>: 176.51; 172.36; 140.96; 129.08; 

128.95; 127.67; 103.84; 96.86; 53.35; 

Erytbromycin A <E>-9-C0-[6-Cg-Cphenylmethylamino>hexvlaminolhexyll­

oximel <Compound 6) 

Mass CC.I.> <M+H>-=1038 

, 3 C-NMR <50 MHz, CDC13 ): 6 <ppm>: 175.24; 171.31; 140.33; 128.37; 
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128.13; 126.89; 102~92; 96.27; 54.01; 

Erytbromvcin A <E>-9-[0-[6-[3-<phenvlmethylaminO>propylaminolhexvlJ­

oximeJ <Compound 7> 

5 Hass CC.I.> <M•H>-=995 

13C-NMR <50 MHz, CDC13>: 6 <ppm>: 175.15; 171.37; 140.41; 128.38; 

120.09; 126.89; 1r2.92; 96.27; 54.04; 

Erythromvcin A CE >-9-[0.,. [6-C 5-Cphenylmethvlap1ino>pentvlaminolhexylJ­

oximeJ <Compound 8> 

10 1 H-NMR C200 MHz, CDC13>: o (.ppm>: 7.35-7.15 <m, SH, aromatics>; 3.75 

<s, 2H, CH2Ph>; 2.25 Cs, 6H, 2 NC~>; 0.81 <t, 3H, ~H2>; 

Erythromycin A CE>-9-CO-C2-C8-<phenylmethylap1ino>9ctylap1i09JethylJ­

oximel <Compound 9> 

1 H-NMR C200 MHz, CDCh>: 0 <ppm>: 7.40-7.15 <m, SH, aromatics>; 3.75 

15 Cs, 2H, Q:lafh>; 3.29 Cs, 3H, OCH:.>; 2.25 Cs, 6H~ 2 NCH3>; 0.82 Ct, 

3H, ~H2>; 

Ervtbromvcin A CE>-9-C0-£2-£5-<phenylmethvlamino>pentylamioolethylJ­

oximeJ <Compound 10>; 

13C-NMR <50 MHz, CDC13>: 6 <ppm>: 174.96; 172.00; 140.31; 128.39; 

20 1 28. 1 4; 1 26. 93; 103. 16; 96. 20; 53. 98; 

25 

30 

Erytbromycin A <E>-9-CO-C5-C6-<phenylmethylap1ino>hexylaminolpentvlJ­

oximel <Compound 11>; 

uc-NMR <50 MHz, CDC13>: 6 <ppm>: 175.24; 171.24; 140.41; 128.38; 

128.13; 126.88; 102.97; 96.28; 54.06; 

Erytbromycin A CE>-9-C0-[3-[6-Cphenylmethylamino>hexylaminoJpropylJ~ 

oximel <Compound 12>; 

13C-NMR <50 MHz, CDC13 >: 6 <ppm>: 175.23; 171 .46; 140.45; 128.39; 

128.13; 126.88; 102.99; 96.29; 50.06; 

Ervtbromvcin A.<E>-9-C0-[3-[4-Cpbenylmethylamino>bµtylaminolpropyll­

oximel <Compound 13>; 



W096/18633 PCT/EP95/04815 

... 37 -

13C-NMR C50 MHz, CDCl3): 6 <ppm>: 175.22; 171.45; 140.35; 128.39; 

128.13; 126.90; 102.98; 96.26; 53.94; 

Erytbromycin A CE>-9-C0-[6-CN-isopropyl-2-c2-pbenylethylamino>ethyl-

5 aminolhexylloximel <Compound 14> 

m.p. 93-95oc 

Mass <C.I.> CM+H>·=1038 

13C-NMR <50 MHz, CDC13): 6 <ppm>: 174.92; 170.96; 139.71; 128.42; 

128.10; 125.79; 102.62; 95.94; 50.93; 

10 Erytbromycin A CE>-9-C0-[6-[4-<N-isopropyl-phenylmethylamino>butvl­

aminolhexvlloximel <Compound 15> 

m.p. 78-eo0 c 

Mass cc.I.> <M+H>·=1052 

13C-NMR <SO MHz, CDCl3): 6 Cppm>: 175.47; 171.30; 140.95; 128.61; 

15 128.02; 126.70; 116.87; 102.94; 53.94; 

Erythromycin A <E>-9-C0-[2-C6-C<4-fluoropbenyl>metbvlaminolhexylami­

nolethylloximel <Compound 16> 

Hass CC.I.> <M+H>·=999.5 

13C-NMR <50 MHz, CDC13>: 6 <ppm>: 161.88; 136.06; 129.65; 115.14; 

20 Erythromycin A <E>-9-CO-t2-C6-CC4-methoxyphenyl>methylaminolhexyl­

aminolethylloximel <Compound 17) 

25 

JO 

Mass CC.I.> CM+H>·=1011 

13C-NMR <50 MHz, CDC13>: 6 Cppm>: 158.57; 132.58; 129.31; 113.76; 

Erythromycin A <E>-9-CO-C2-C6-CC3.4-methylenedioxypbenyl>methylami-

nolhexylaminolethy1Joximel <Compound 18> 

Hass CC.I.> CM+H>·=1025 

13C-NMR <50 MH2, CDC13>: 6 <ppm>: 147.65; 146.44; 134.39; 121.18; 

1 08 o 66 I 1 08 • 06 ; 

Erytbromycin A <E>-9-CO-C2-C6-CC3-trifluorometbylphenyl>methylaroi­

nolhexvlam1nolethylloximel <Compound 19> 
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Mass CC.I.> CM+H)•:1050 

13C-NMR CSO MHz, CDCl3>: o Cppm>: 141.57; 131.40; 130.63; 128.76; 

124.22; 124.72; 123.56; 

5 Erytbromycin A CE>-9-CO-C2-C6-CC4-methylsµlphonylpbenyl>methylami­

nolhexylaminolethylloximel <Compound 20> 

Hass CC.I.) CH+H>~=1059 

, 3 C-NHR CSO MHz, CDC13 >: o <ppm>: 147.23; 138.97; 128.79; 127.49. 

Example 13 

10 Preppration of N-benzyloxycarbonyl-6-aminobexaool 

Benzyl chloroformate <50~ in toluene; 84.8 ml; 0.256 moles> in ethyl 

acetate C171 ml> and a solution of sodium hydroxide 1N <256 ml> were 

gradually and contemporaneously added to a mixture of 6-aminohexanol 

<25 g; 0.21 moles> in ethyl acetate <250 ml> and water <200 ml>, 

15 kept under stirring at o0 c. 

The reaction mixture <pH 9> was brought at room temperature and kept 

under stirring for 5 hours. 

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

ethyl acetate < 200 ml>. 

20 The collected orsanic phases were then washed with a saturated 

solution of sodium chloride <150 ml>, dried on sodium sulphate and 

evaporated to dryness. 

The residue was collected with ethyl ether <300 ml> and the formed 

precipitate was filtered and. dried under vacuum at 50°C, affordins 

25 thus N-benzyloxycarbonyl~6-aminohexanol (44.5 g>. 

m.p. ao-a2°c. 

30 

Example 14 

?reparation of N-benzyloxycarb90yl-6-amino-hexaoal 

A solution of potassium bromide <1.89 ii 16 mmoles> in water C31 ml> 

was added to a solution of N-benzyloxycarbonyl-6-aminohexanol <40 g; 
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0.159 moles>, prepared as described in example 13, in methylene 

chloride <600 ml> containing the free radical 2,2,6,6-tetramethyl­

piperidinooxy <TEMPO> <0.248 s; 1.6 mmoles>. 

5 A solution of sodium hypochlori te < 215 ml>,. prepared by mixing a 

solution of sodium hypochlorite at 7% <240 ml> with sodium bicar­

bonate <4.22 s> and hydrochloric acid at 5% cs ml>, in order to 

reach pH 8.7, was gradually added to the reaction mixture, kept 

under stirring at a temperature of 10°c. 

10 At the end of the addition, ~fter separation of the phases, the 

organic phase was washed with methylene chloride c2x200 ml>, dried 

on sodium sulphate and evaporated to dryness. 

N-benzyloxycarbonyl-6-amino-hexanal <39.45 s> was thus obtained as 

an oil. 

15 TLC <ethyl acetate:hexane=1:1> Rf=0.41. 

Example 15 

P?'epatation of 2-C6-<benzvloxycarb9nvlamino>hexylaminolethanol 

A mixture constituted by N-benzyloxycarbonyl-6-amino-hexanal C35 Ii 

0.14 moles> and 2-aminoethanol <51.3 g; 0.84 moles> in ethanol C250 

20 ml>, in the presence of molecular sieves <3 A>, was ·kept under 

stirring at room temperature for two hours. 

25 

30 

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 collected 

with water csoo ml> and ethyl acetate csoo 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>hexylaminol­

ethanol <38.36 s>. 

TLC <ethyl acetate:methanol:ammonia=10:2:1> Rf=0.4. 

5 Example 16 

Preparation of 2-[N..,benzyloxyc:;arbonyl-6-<benzyloxycarbonvlamino>hex­

vlaminolethanol 

By working analogously to what described in example 9 and by using 

2-[6-<benzyloxycarbonylamino>hexylaminolethanol C38.3 g; 0.13 

10 moles>, prepared as described in example 15, 2-[N-benzyloxycarbonyl-

6-<benzyloxycarbonylamino>hexylamino]ethanol was obtained as an oil. 

TLC <ethyl acetate:hexane=65:.35> Rf=0.45 

Example 17 

Preparation of 2-CN-benzyloxygarbonyl'."6-<benzyloxycarbonylamino>hex-

15 ylaminolethyl-metbanesµlphonate 

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

2-[N-benzyloxycarbonyl-6-Cbenzyloxycarbonylamino>hexylaminolethanol 

<20 s; 47.8 mmoles>, prepared as described in example 16, 2-[N-ben­

zyloxycarbonyl-6-<benzyloxycarbonylamino>hexylamino]ethyl-methane-

20 sulphonate <24.35 g> was obtained as an oil, used as such in the 

subsequent reactions. 

25 

30 

Example 18 

Preparation of Erythm!nycin A <E>-9-to:--C2-CN-benzyloxygarbonyl-6-

-cbe02ylpxvcarb9nylamino>hexylarninolethylloximel 

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

2-[N-benzyloxycarbonyl-6-<benzyloxycarbonylan1ino>hexylamino]ethyl-m­

ethanesulphonate <24.25 g; 47.8 mmoles>, prepared as described in 

example 17, after silica gel chromatography Celuent methylene chlo­

ride:methanol:ammonia=95:5:0.5>, Erythromycin A <E>-9-C0-[2-[N-ben­

zyloxycarbonyl-6-<be~zyloxycarbonylamino>hexylamino]ethylloximel 

f . 
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<36.1 g> was obtained. 

TLC <methylene chloride:methanol:ammonia=85:15:1.5> Rf=0.5 

~H-NMR <200 MHz, CDCl3>: 6 <ppm>: 7.39-7.22 Cm, 10H, aromatics>; 

5 5.14-5.05 <m, 4H, 2 CJ:izPh>; 3.29 Cs, 3H, OCH3); 2.25 <s, 6H, 2 

NCH3)i 0.80 <t, 3H, C~H2 >. 

Example 19 

?reparation of Ervtbromycin A <E>-9-C0-[2-<6-amino-hexylamino>eth­

ylloximel 

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

Erythromycin A <E>-9-[0-[2-[N-benzyloxycarbonyl-6-Cbenzyloxycarbon­

ylamino>hexylamino]ethyl]oxime], 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-<6-amino-

15 -hexylamino>ethylloximel was obtained. 

TLC <methylene chloride:methanol:ammonia=85:15:1.5> Rf=0.2 

~ 3C-NHR (50 MHz, CDCl3): 6 (ppm>: 175.18; 171.26; 102.96; 96.28. 

Example 20 

py:epatatign of Erythromycin A <E>-9-t0-[2-t6~tc2-trifluoromethyl-

20 phenyl>methvlaminolhexylaminolethylloximel <Compound 21> 

2-Trifluoromethylbenzaldehyde <0.4 g> and molecular sieves <4.5 g; 3 

A> were added to a solution of Erythromycin A CE>-9-[0-[2-<6-amino­

hexylamino>ethyl]oxime] <2 g; 2.24 mmoles>, prepared as described in 

example 19, in ethanol <SO ml>, kept under stirring at room temper-

25 

30 

ature. 

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

on charcoal at 10~ co.2 g> was added to the resultant solution. 

The reaction mixture was placed into a Parr hydrosenator 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 sel chromatography <eluent meth­

ylene chloride:methanol:ammonia=95:5:0.5>, tbus obtaining Erythromy-

5 cin A <E>-9-[0-[2-[6-[<2-trifluoromethylphenyl>methylamino]hexylami­

no]ethyl]oxime] c2 s>. 

Mass CC.I.> CM•H>·=1050 

uc-NHR C50 MHz, CDCl3 >: 6 <ppm>: 139.14; 131.88; 130.38; 127.58; 

126.81; 125.82. 

10 By working analogously the following compounds were prepared: 

Erytbromycin A <E>-9-to-r2-t6-<3-pyridylmethylamino>hexylaminol­

etbylloximel <Compound 22> 

Mass CC.I.> CM+H>·=982 

uc-NHR C50 MHz, CDCl:a>: 6 <ppm>: 149.66; 148.39; 135.81; 123.40; 

15 Erytbromycin A <E>-9-to-r2-C6-C <4-trifluoromethvlpherrd>methylami­

nolhexylaminolethylloximel <Compound 23> 

Mass CC.I.> <M•H>·=1050 

13C-NMR (50 MHz, CDC13 ): 6 <ppm>: 144.73; 128.23; 125.25; 124.26; 

Erythromycin A <E>-9-CO-t2-C6-[C2-hydroxyphenyl>metbylaminolhexyl-

20 aminolethvlloximel <Compound 24> 

Mass <C.I.> CM+H>•=997 

25 

30 

, 3 C-NMR <50 MHz, CDCl:a>: 6 <ppm>: 158.37; 128.60; 128.19; 122.54; 

118. 88; 116. 32; 

Erythcomycin A CE>-9-CO-C2-C6-CC3-hydroxyphenyl>methylaminolhexyl­

aminolethylloximel <Compound 25> 

Mass CC.I.> <M•H>·=997 

, 3 C-NMR C50 MHZ, CDCl3 >: 6 <ppm>: 157.28; 140.46; 129.56; 119.70; 

, , 5. 55 ; , , 4. 89; 

Erytbromycin A CE>-9-CO-C2-£6-t<4-n.bµtQXYPbenyl>methylagiinolbeXyl­

aminolethylloximel <Compound 26> 

c . 
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Mass CC.I.> CM+H>·=1053 

uc-NMR <SO MHz, CDCl:s>: 6 <ppm>: 158.27; 131.65; 129.40; 114.40; 

Erytbromycin A CE>-9-CO-C2-I6-CC3-phenoxyphenvl>methylaminolhexyl-

5 aminolethylloximel <Compound 27> 

Mass <C.I.) CM+H>·=1073 

13C-NMR CSO MHz, CDCl:s>: 6 <ppm>: 157.32; 157.28; 142.69; 129.72; 

129.64; 123. 16; 122.91 i 118.84; 118.52; 117.29; 

Erythromycin A <E>-9-CO-C2-C6-C<4-hydroxyphenyl>metbylaminolhexyl-

lO aminolethylloximel <Compound 28> 

Mass CC.I.> CM+H)•:997 

13C-NMR <SO MHz, CDCl:s>: 6 <ppai>: 156.49; 130.00; 128.87; 115.88; 

Erythromvcin A CE>-9-£0-£2.-£6-C <4-pbenoxyphenyl>methv.laminolhexvl­

aminolethylloximel <Compound 29> 

15 Mass CC.I.) CM+H>·=1073 

13C-NMR C50 MHz, CDCl.s>: 6 <ppm>: 157.43; 156.05; 135.43; 129.69; 

129.49; 123.07; 118.92; 118.72; 118.67; 

Erythromycin A <E>-9-CO-C2-C6-CCbiphenyl-4-yl>methylaminolhexyl­

aminolethylloximel <Compound 30> 

20 Mass CC.I.) CM+H>·=1057 

25 

30 

13C-NMR <SO MHz, CDC13 >: 6 <ppm>: 140.94; 139.86; 139.40; 128.74; 

128.58; 127.13; 127.03; 

:Erytbromycin A CE>-9-Co-c2-t6-CC2-furylmethylamino>hexylaminol-

ethylloximel <Compound 31> 

Mass CC.I.> CM+H>·=971 

13C-NMR C50 MHz, CDCl:s>: 6 <ppm>: 153.92; 141.73; 110.08; 106.81. 

Exainple 21 

PJ'eparation of Erytbromycin A <E>-9-C0-[2~[6-CCJ.5-dichloro-2-hvciro­

xyphenyl>methylaminolhexylaminolethylloximel <Compound 32> 

Molecular sieves <6 g; J A> and J,5-dichloro-2-hydroxybenzaldehyde 
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C0.535 g; 2.8 mmoles> were added to a solution of Erythromycin A 

<E>-9-[0-[2-<6-amino-hexylamino>ethyl]oximel <2.5 g; 2.8 mmoles>, 

prepared as described in example 19, in anhydrous ethanol c100 ml>. 

5 The reaction mixture was kept under stirring at room temperature 

and, after 2 hours, the molecular sieves were filtered off and 

sodium boron hydride <0.106 s; 2.89 mmoles> was added, portionwise, 

to the resultant solution. 

After 3 hours under stirring, the solvent was evaporated at reduced 

10 pressure and the residue was purified by silica gel chromatosraphy 

<eluent methylene chloride:methanol:annonia=85:15:1.5> obtaining 

thus Erythromycin A <E>-9-[0-[2-[6-[C3,5-dichloro-2-hydroxyphenyl>­

methylaminolhexylaminolethyl]oximel <2.2 s>. 

Mass CC.I.> CM+H>·=1066 

15 13C-NMR <50 MHz, CDCls>: 6 <ppm>: 153.43; 128.4.3; 126.42; 124.41; 

122.91; 121.61. 

By working analogously the following compounds were prepared: 

Erytbromycin A CE>-9-CO-C2-C6-CC2-nitropbenyl>methylaminolhexylami­

noletbylloximel <Compound 33> 

20 Mass CC.I.) CM+H>·=1027 

25 

30 

13C-NMR CSO MHz, CDC13 >: 6 <ppm>: 149.14; 135.79; 133.13; 131.26; 

, 27. 87; 124. 70; 

Erytbromycin A <E>-9-C0-£2-[6-£<3-nitropbenvl>methylaminolhexylami­

noletbylloximel <Compound 34> 

Mass CC.I.) CH+H>·=1027 

13C-NMR C50 MHz, CDCl3 >: 6 <ppm>: 148.37; 142.87; 134.17; 129.22; 

122.81; 121.96; 

Erytbromvcin A CE>-9-CO-C2-C6-C<4-ni'trophenvl>methylaminolhexylami- · 

noletbylloximel <Compound 35> 

Mass CC.I.> CH+H>·=1027 

. ~ . 
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i 3c-NMR <50 MHz, COCl3): o Cppm>: 148.41; 147.00; 128.59; 123.60; 

Erytbromycin A <E>-9-CO-C2-C6-C<4-hydroxy-3-nitrophenyl>metbylami­

nolhexylaroinoJetbylloximeJ <Compound 36) 

5 Mass CC.I.> <M+H>·=1043 

13C-NMR <SO MHz, CDCh>: o <ppm>: 157.29; 137.40; 134.05; 128.01; 

125.23; 121.70; 

Erytbromycin A <E>-9-CO-C2-C6-C<3-hydroxy-4-nitrophenyl>methylami­

nolhexylaminoJetbylloximel <Compound 37> 

10 Mass CC.I.> <M+H>·=1043 

13C-NMR C 50 MHz, CDCl.s>: o Cppm>: 155. 50; 151. 98; 132. 51; 125. 13; 

1 , 9. 6 7; 118. 59; 

Example 22 

preparation of Ervtbromvcin A <E>-2-co-c2-CN-metbyl-6-<N'-metbyl-N'-

15 -phenylmetbylamino>hexylap1i09letbylloximel <Compound 38> 

An aqueous solution of formaldehyde at 37% <2 ml; 26.6 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-[6-<phenylmethylamino>hex­

ylamino]ethyl]oximel <2 g; 2 D1110les>, prepared as described. in 

20 example 12, in a mixture ethanol:water=1:1 c20 ml> kept under stir­

ring at room temperature. 

25 

30 

The reaction 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:ammonia=90:10:1> affording 

Erythromycin A <E>-9-(0-(2-[N-methyl-6-<N'-methyl-N'-phenylmethyl­

amino>hexylamino]ethyl]oximel <1.8 a>. 
Mass CC.I.> CM+H>·=1009 
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, 3 C-NMR <50 MHz, CDC13>: 6 <ppm>: 139.20; 129.04; 128.17; 126.86. 

By working analogously the following co01Pound was prepared: 

Ervthromycin A <E>-9-C0-[2-[N-methyl-6-[N'-methvl-N'-<4-trifluoro-

5 methylphenyl>methylagiinolhexylaminolethylloximel <Compound 39> 

Mass <C.I.> CM+H>·=1078 

uc-NMR C50 MHz, CDCh>: 6 <ppm>: 143.65; 129.12; 129.03; 125. 10; 

124.29. 

Example 23 

10 pbarmacologiC activity 

a> In vitro antibacterial activity 

The determination of the minimum inhibiting concentrations <MIC>, 

w1th respect to Gram-positive and Gram-nesative bacteria was 

carried out throulh the micromethod of sradual broth dilution in 

· 15 double series [National Committee for Clinical Laboratory Stan­

dards, 1990; Methods for dilution antimicrobial susceptibility 

tests for bacteria that srow aerobically; Approved standards 

M7-A2-NCCLS, Villanova, Pa.], by using Mueller Hinton Broth <MHB> 

as a culture medium. 

20 In the case of exisent bacteria, horse serum at 5~ <Streptococcus 

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 <µg/ml>, were determined after incubation of 

25 

30 

·the microplates at 37°C for 18 hours, evaluating the lowest 

antibiotic concentration enabling the inhibition of bacterial 

development. 

b> In yivo antibacterial activity 

The therapeutical effectiveness, expressed as average protecting 

dose <P080 ), of the considered compounds of formula <I> was 

' 
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evaluated by experimental pulmonary infection induced in mouse by 

Streptococcus pyosenes c 203. 

Charles River albin mice <strain CD 1>, of body weight comprised 

5 between 23-35 g, stabulated in sroups of 6 for cage and 

normo-feeded with standard diet and water ad libitum were used. 

A suspension of s. pyog~nes c 203 <corresponding about to io• 

UFC> in tryptose broth <0.05 ml> was intranasally administered to 

each mouse anesthesized with a mixture of ethyl ether and chlo-

10 reform. 

The compounds under examination were intraperitoneally adminis­

tered as a sinsle dose, in 0.2t Tween suspension, 24 hours before 

or 1 hour after the infection. 

Mice mortality observation was prolonged up to 10 days from the 

15 infection. 

PDao calculation, expressed as Cmg/Kg>, was carried out through 

the analysis of probit. 

For some representative compounds of formula CI> the in yitro anti­

bacterial activity against Gram-positive microorganisms <table 1> 

20 and Gram-negative microorganisms <table 2>, and the in yiyo anti­

bacterial activity values <table 3>, are reported as follows. 

25 

30 

Table 1 

In yitro ant~bacterial activity, expressed as minimum inhibiting 

concentration MIC <µg/ml>, of the compounds 2, 4-12, 16-19, 21, 

23-38 and of the reference compounds Roxithromycin and Clarithromy-

cin, against Gram-positive microorganisms such as Streptococcus 

pneumoniae as 3, Streptococcus pneumoniae BS 4, Streptococcus 

pyogenes A 26, Streptococcus pyogenes c 203, Enterococcus faecalis 

ATCC 29212 and Staphylococcus aureus PV 14. 
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-----~-------------------------------------------------------------------: . MIC <µg/ml> . I 
:-----------------------------------~-~-------------------: 

compound : S. I S. l S. I S. I E. l S. · I 
:pneumoniaelpneumoniaelpyogeneslpyogenesl faecalis :aureusl 
: BS 3 I BS 4 I A 26 I C 203 IATCC 292121 PV 141 

--------------:----------:----------1-~------1--~-----:----------:------1 
5 0.0312 2 0.0156 0.0156 0.0312 8 1 

4 0.0156 0~0156 0.0156 0.0039 4 0.25 

5 •· 0.0156 0.0312 0.0312 0.0156 4 1 
I 

6 0.0156 0.0312 0.0312 0.0156 8 0.25 

7 0.0625 0.0625 0.0312 0.0156 4 0.5 

10 8 0.25 0.5 0.0312 0.0078 8 0.5 

9 0.0078 0.()078 0.0078 0.0039 4 0.25 

10 0.0156 0.0156 0.0078 0.0039 4 0.5 

11 0.25 0.5 0.0625 0.0312 16 0.5 

12 0.25 0.5 0.0625 0.0312 16 0.25 

15 16 0.0156 0.0156 0.0156 9.0039 4 0.25 

17 0.0312 0.0625 0.0625 0.0039 4 0.25 

18 0.0156 0.0312 0.0312 0.0078 2 0.25 

19 0.0156 0.0078 0.0156 0.0156 2 

21 0.0078 0.0039 0.0078 0.0156 2 , 
20 23 0.0156 0.0078 0.0156 0.0156 2 

24 0.0078 0.0156 0.0156 0.0039 4 0.25 

25 0.25 0.25 0.125 0.0312 8 0.1251 

26 0.0156 0.0156 0.0312 0.0078 1 0.25 

27 0.0078 0.0078 0.0156 0 •. 0018 1 . 0.5 

25 28 0.25 0.25 0.25 0.125 16 0.1251 

29 0.0078 0.0156 0.0312 0.0039 1 0.5 

-------------------------------------------------------------------------

30 
SUBSTITUTE SHEET (RULE 26) 
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-------------------------------------------------------------------------l MIC (µg/ml> I , _________________________________________________________ , 
compound ' s. ' s. ' s. '. s. ' E. ' s. I 

' I ' I I I I 

lpneumoniaelpneumoniaelpyogenes:pyogenesl faecalis 1aureus1 
I BS 3 I BS 4 I A 26 I C 203 IATCC 292121 PV 141 --------------1----------1----------1--------1--------1----------1------l 

30 0.0156 0.0156 0.0156 0~0078 1 0.5 

31 0.0078 0.0078 0.0078 0.0039 4 0.5 

32 0.0625 0.0312 0.0625 0.0156 2 0.5 

33 0.0039 0.0039 0.0039 0.000971 2 0.5 

34 0.0019 0.0039 0.0078 0.0039 0.25 

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 0.0078 8 0.5 

Roxithromycin 0.0312 0.0625 0.0625 0.0625 4 1 

Clarithromycinl 0.0078 0.0156 0.0078 0.0078 1 0.25 

The above reported data clearly indicate that the compounds of 

formula <I>, object of the present invention, are endowed with an 

antibacterial activity substantially comparable to that of 

ZO Clarithromycin and· Roxithromycin, with respect to Gram-positive 

microorsanisms. 

Table 2 

In vitro antibacterial activity, expressed as minimum inhibiting 

·concentration MIC <µgtml>, of the compounds 2, 4-12, 16-19, 21, 

25 23-38 and of the reference compounds Roxithromycin and 

Clarithromycin, asainst Gram-negative microorganisms such as 

Escherichia coli ATCC 25922 and Klebsiella pneumoniae ZC 2. 

30 SUBSTITUTE SHEET (RULE 26) 
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--------------------------------------------I MIC Cµg/ml> l---------------------------1 compol.md .I £. coli I K. pneumoniae I 
I ·I I 

IATCC 25922 I zc 2 I 
I I 1--------------1-----------1---------------1 

5 2 16 64 

4 4 16 

5 8 32 

6 4 16 

7 4 16 

10 8 4 16 
f 

9 4 16 

10 4 16 

11 8 16 

12 8 32 

15 16 2 8 

17 4 16 

18 2 16 

19 2 8 

21 4 16 

20 23 1 4 

24 4 8 

25 8 16 

26 1 2 

27 2 

28 16 32 
25 

29 1 2 

30 2 

31 4 16 

--------------------------------------------

30 
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-------------------------------~------------I I MIC Cµg/ml> I 
I J---------------------------1 l Compound E. coli l K. pneumoniae l 
I IATCC 25922 l ZC 2 I 
:----------~---:-----------1---------------: 

32 

33 

34 

35 

36 

37 

38 

lRoxithromycin 

IClarithromycinl 

4 

4 

1 

8 

4 

8 

28 

64 

16 

16 

8 

4 

32 

16 

32 

256 

128 

,. 
I 

15 The antibacterial activity of the compounds of.formula <I> against 

Gram-negative microorganisms such as Escherichia coli and Klebsiella 

pneumoniae resulted to be markedly hisher than that of both refer-

ence compounds. 

Table 3 

zo In vivo antibacterial activity, expressed as average protecting dose 

PDeo Cm&/Kg>, 24 hours before and 1 hour after the experimental 

25 

30 

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 Clarithromycin. 
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-------------------------------~-----------------------------------PDeo Cmg/Kg> 
Pulmonary infection cs. pyosenes c 203> 1 

!------------------~-------------~-----------------' Compound I 1 hour after infection 124 hours before infectionl 
1--------------1------------------------1-------------------~-----1 

4 0.9 4.78 

10 2.36 5.8 

16 3.6 1o.21 

17 1.17 8.16 

18 1.32 2.23 

19 , • 95 4.84 

21 0.82 5.95 

23. 1.46 3.49 

26 6.11 6. 1, 

27 15.6 15.6 

29 7.65 6.1 

30 19.3 19.3 

33 1.61 6.11 

34 1.88 6.8 

35 3.00 6.Q 

38 11.8 11.8 I 
I. 

· I ~oxi thromycin 0.9 >25 

lClarithromycinl 3.25 I >50 I 

-------------------~-----------------------------------------------

The compounds of formula <I> resulted to be active in vivo and their· 

activity profile indicates that said compounds present a duration of 

action and a half-life of tissue elimination significantly higher .. 
than those of both reference compounds . 

f 
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* C L M S * 

Claims 

1> A compound of formula 

R, Ra 
I I 

A-<CHa>n-N-<CHa>~-N-CCHa>~-0-N=M <I> 

wherein 

A is a phenyl group or a heterocycle with 5 or 6 members containing 

1 or more heteroatoms selected among nitrosen, oxysen and sul­

phur, optionally substituted with from 1 to 3 sroups, the same or 

10 different, selected amons straisht or branched c,-c4 alkyl or 

alkoxy sroups, c,-c. alkylenedioxy groups, c,-c4 alkylsulphonyl 

groups, phenyl, phenoxy, hydroxy, carboxy, ni tro, halosen and 

trifluoromethyl sroups; 

R, and Ra, the same or different, represent a hydrogen atom or a 

15 straight or branched c,-c4 alkyl sroup; 

20 

25 

30 

EL is 1 or 2; 

m.. is an integer comprised between 1 and 8; 

.:c.. is an intes~r comprised between 2 and 6; 

M represents a sroup of formula 

HO 
CHf\' 

CH 
I 2 
CH

3 

CH = 3 

0 

CH 
3 
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11111111111111 1111111111111111 
wherein * C L M S * 

Rs is a hydrogen atom or a methyl group; 

and its pharmaceutically acceptable salts. 

5 2l A compound according to claim 1 having E configuration. 

3l A compound according to claim wherein A represents a phenyl 

group or a heterocycle selected between pyridine and furan, 

optionally substituted with from to 3 groups selected among 

hydroxy, methoxy, methylenedioxy, n.butoxy, phenoxy, phenyl, 

methylsulphonyl, nitro, halo~en and trifluoromethyl groups; R, and 
10 

15 

20 
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Ra, the same each · other, represent a hydrogen atom or a methyl 

group; Rs represents a hydrogen atom. 

4> A compound according to claim 1 wherein A represents a phen.yl 

group optionally substituted with a group selected among phenoxy, 

nitro and trifluoromethyl; R, and Ra, the same each other, represent 

a hydrogen atom or a methyl group; n. is equal to 1; m. is equal to 6; 

.t. is equal to 2; Rs represents a hydrogen atom. 

SJ A pharmaceutical composition containing a therapeutically effec­

tive amount of one or more compounds of formula CI> in admixture 

with 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 6 for the treatment of malarian 

diseases. 

f 


