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Novel Hydrazones

The present invention relates to novel hydrazones of the general formula 1, to a
process for the manufacture of these hydrazones, to pharmaceutical
compositions containing them and to their use in the treatment of microbial
infections.

Related hydrazones have been investigated previously, especially with regard to
their potential as antitumor agents: see Antonini et al., J. Med. Chem. 1981, 24,
1181-1184. Notably PIH (Pyridoxal Isonicotinoyl Hydrazone) seem to display
pronounced antiproliferative activity: Richardson, D.R.; Milnes, K. Blood 1997, 89,
3025-38. Moreover, azinyl and diazinyl hydrazones appear to act similarly:
Easmon, J.; Heinisch, G.; Purstinger, G.; Langer, T.; Osterreicher, J.K.; Grunicke,
H.H.; Hofmann, J. J. Med. Chem., 1997, 40, 4420-4425. The inhibition of tumor
growth seems to be linked to the iron (lll) chelating property of PIH: Richardson,
D.R. Antimicrob. Agents Chemother. 1997, 41, 2061-2063.

So far only peptides have been uncovered to inhibit the bacterial
phosphotransferase system (PTS) which is a drug target system useful for
identifying new anti-microbials. It has now been found that most of the
hydrazones of formula 1 of the present invention are potent inhibitors of enzyme |
of the bacterial phosphotransferase system (“PTS") (compare table 1). Inhibition
of enzyme | is expected to decrease bacterial virulence and pathogenicity, as
demonstrated by gene knock-out studies ( Eur. Pat. Appl. EP 0 866 075 ).
Consequently, low molecular weight organic compounds affecting this
phosphorylation cascade may be useful in the treatment of bacterial infections in

human and/ or veterinary medicine.

It has also been found that a number of these compounds, that are active in
PTS, exhibit antibacterial activity. Several compounds of formula 1 are very
specific in exhibiting antibacterial activity consequently these compounds of
formula 1 are generally useful to combat bacterial pathogens in human and

JP 2004-525118 A 2004.8.19
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2

animals, e.g. to combat Gram positive pathogens such as Staphylococcus
aureus, Staphylococcus epidermidis, Enterococcus faecalis or Streptococcus
pneumoniae etc., and Gram negatives like Haemophilus influenzae, Escherichia
coli, Klebsiella pneumoniae or Proteus vulgaris.

The determination of activity of a compound of the present invention in the

PTS may be summarized as follows:

Assay for enzyme | dependent PEP:
peptide phosphotransferase activity.

PTS- Inhibition Assay

P-Prv His P-His
VXEnz I HPr
Pr P-His His

X (inhibitory compound)
NADH
Lactate Dehydrogenase
NAD+
Lactate

To find inhibitors of Enzyme | of the PTS by high throughput screening, an in vitro
assay based on spectrophotometric read out at 340nm has been set up. The
assay comprises of three major components, purified enzyme | in catalytic
amounts, Phosphoenol Pyruvate (PEP) as the phosphoryl donor substrate and
purified HPr as the phosphoryl acceptor substrate.

The assay couples the formation of pyruvate formed from PEP to lactate,
catalyzed by lactate dehydrogenase. The disappearance of NADH, cofactor
required by lactate dehydrogenase, is determined spectrophotometerically at 340

JP 2004-525118 A 2004.8.19
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nm. The assay is done in a U-shaped microtiter plate format, and quantitation is
done using microplate absorbance reader.

100 ul reaction mixture contained 0.8 mM PEP, 0.2 mM NADH, 3 ug lactate
dehydrogenase (Boehringer Mannheim), 50 mM KP; pH=7.5, 25 mM
dithiothreitol, 2.5 mM NaF, 5 mM MgCl,, and between 50 and 100 uM of the
compound. The reaction is started by the addition of enzyme | (final
concentration 0.75 pM). In a control experiment the compound is replaced by
DMSO.

The results obtained are summarized table 1.

Table1
Compounds Example | Synthetic | Inhibition of
method | PTS (IC50 in

uM)

N'’-(2,5-Dihydroxy-benzylidene)- 1 A 15

benzohydrazide

N’-(2-Hydroxy-benzylidene)-2-(1H- 2 A 50

indol-3-yl)-acetohydrazide

N'-(2,5-Dihydroxy-benzylidene)- 3 A 6

naphthalene-1-carbohydrazide

3,4,5-Trimethoxy-N-(2,3,4-trihydroxy- | 4 A 15

benzylidene)-benzohydrazide

2-Amino-5-chloro-N'-(2-hydroxy- 5 A 6

benzylidene)-benzohydrazide

3-Trifluoromethyl-N'-(2,4-dihydroxy- 6 A 10

benzylidene)-benzohydrazide

3-Methoxy-N-{1-(2-hydroxy-phenyl)- 7 B 8

ethylidene]-benzohydrazide

3-Methoxy-N"(2,5-dihydroxy- 8 A 15

benzylidene)-benzohydrazide

3,4-Dichloro-N'-(2,3,4-trihydroxy- 9 A 75

benzylidene)-benzohydrazide

JP 2004-525118 A 2004.8.19
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4-Chioro-N'-(2,5-dihydroxy- 10 8
benzylidene)-benzohydrazide
4-Hydroxy-N"-(2,5-dihydroxy- 11 0.5
benzylidene)-benzohydrazide
3,4-Dichioro-N'-(2,5-dihydroxy- 12 0.7
benzylidene)-benzohydrazide
3-Chloro-N"-(2,5-dihydroxy- 13 0.7
benzylidene)-benzohydrazide
4-Hydroxy-3-methoxy-N"-(5-chloro-2- 14 25
hydroxy-benzylidene)-benzohydrazide
N-[1-(2,5-Dihydroxy-phenyl)- 15 6
ethylidene]-benzohydrazide
N'-(2,5-Dihydroxy-benzylidene)-4- 16 4
hydroxy-3-methoxy-benzohydrazide
N'-(2-Hydroxy-5-methyl-benzylidene)- | 17 6
benzohydrazide
2-Methylamino-N'-(5-chloro-2-hydroxy- | 18 4
benzylidene)-benzohydrazide
2-Methylamino-N'-(2,5-dihydroxy- 19 2
benzylidene)-benzohydrazide
3-Methyl-N'-(5-chloro-2-hydroxy- 20 4
benzylidene)-benzohydrazide
3-Trifluoromethyl-N’-(5-chioro-2- 21 12
hydroxy-benzylidene)-benzohydrazide
2-Methylamino-N’-[1-(2-hydroxy- 22 2
phenyl)-7ethylidene]-benzohydrazide
N-[2-[1-(2-Benzoyl-hydrazono)-ethyl]- | 23 250
phenyl]-acetamide
4-Chloro-N"-[1-(2-amino-phenyl)- 24 0.8
ethylidene]-benzohydrazide
3-Methoxy-N'-[1-(2-Amino-phenyl)- 25 20
ethylidene]-benzohydrazide

JP 2004-525118 A 2004.8.19
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N'-(2,3-Dihydroxy-benzylidene)- 26 50
benzohydrazide
3-Methoxy-N'-(2-hydroxy-benzylidene)- | 27 7
benzohydrazide
N'-(2,3,4-Trihydroxy-benzylidene)- 28 3
benzohydrazide
N'-(2,4,5-Trihydroxy-benzylidene)- 29 25
benzohydrazide
3,4,5-Trimethoxy-N'-(2,4,5-trihydroxy- | 30 25
benzylidene)-benzohydrazide
4-Bromo-N"-(2-hydroxy-benzylidene)- | 31 75
benzohydrazide
3-Trifluoromethyl-N'-(2-hydroxy- 32 7
benzylidene)-benzohydrazide
3-Methyl-N'-(2,5-dihydroxy- 33 2
benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2,5-dihydroxy- 34 15
benzylidene)-benzohydrazide
4-Hydroxy-N'-[1-(2,5-dihydroxy- 35 1.75
phenyl)-ethyiidene]-benzohydrazide
4-chloro-N'-(2-hydroxy-3-chloro- 36 100
benzylidene)-benzohydrazide
4-Chloro-N'-(2,4-dihydroxy- 37 20
benzylidene)-benzohydrazide
3-Chloro-N'-(2-hydroxy-5-chloro- 38 75
benzylidene)-benzohydrazide

JP 2004-525118 A 2004.8.19
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The present invention relates to novel hydrazones of the general formula 1,
H R R

3
R S N
N/ Y

[o}

Rr*

wherein R' represents lower alkyl-carbonylamino; formylamino; amino; hydroxy;
R? represents hydrogen; hydroxy; lower alkyl; fluoro; chloro;
R® represents hydrogen; methyl; ethyl; isopropyl;

R" represents hydrogen; hydroxy; lower alkyl; lower alkoxy; fluoro; chloro;

amino;
R™ represents hydrogen; hydroxy; lower alkyl; lower alkoxy; fluoro; chloro; amino
R'™ represents hydrogen; lower alkyl

R* represents aryl; arylmethyl; indoyl methyl; mono-, di- or tri- substituted aryl,
arylmethyl, which substituents may be lower alkyl, hydroxy, lower alkoxy, fluoro,
chloro, bromo, trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, N-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl and which substituents may be the same or
different;

in case R! represents amino and RZ, R'', R, R"® and R? represent hydrogen, R*
is not unsubstituted phenyl; phenylmethyl; 2-amino-phenyl; 2-hydroxy-phenyl; 4-
chloro-phenyl;

in case R' represents amino and R?, R", R'? and R represent hydrogen and R®

represents methyl, R* is not unsubstituted phenyl; 2-hydroxy-phenyl;
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in case R' represents methyl-carbonylamino and R2, R® R', R" and R
represent hydrogen, R’ is not 4-hydroxy-3-methoxy-phenyl;

in case R'is hydroxy and R% R', R' and R' represent hydrogen and R®
represents methyl, R* is not unsubstituted phenyl; 4-methyl-phenyl; 2-methyl-
phenyl; 2-hydroxy-phenyl; 4-methoxy-phenyl; 4-chloro-phenyl; 2-chloro-phenyl;
2,4,6-trimethyl-phenyl;

in case R' is hydroxy and R? R', R'? and R™ represent hydrogen and R®
represents ethyl, R*is not unsubstitued phenyl or 2-hydroxy-phenyl;

in case R' is hydroxy and R? R, R and R® represent hydrogen and R™
represents methyl, R* is not unsubstituted phenyl;

in case R' is hydroxy and R, R'", R'2, R" and R® represent hydrogen, R* is
phenyl substituted with 2-trifluoromethyl, 3-trifluoromethyl, 3-methoxy or (2-
amino-5-chloro);

in case R' and R represent hydroxy and R% R®, R' and R™ represent
hydrogen, R* is not 2-chloro-phenyl;

in case R' is hydroxy and R is methoxy and R%, R® R™ and R'" represent
hydrogen, R* is not unsubstituted phenyl; 2-hydroxy-phenyl; 2-chloro-phenyl; 4-
hydroxy-3-methoxy-phenyl; 5-chloro-2-hydroxy-phenyl; 2-(3-hydroxy)-naphthyl;
2,4-dichloro-phenyl; 4-amino-3,5-dichloro-phenyl; 5-bromo-2-hydroxy-phenyl;

in case R, R'" and R'? represent hydroxy and R? and R' represent hydrogen
and R®is methyl, R* is not unsubstituted phenyl;

in case R' and R represent hydroxy and R, R®, R" and R'" represent
hydrogen, R* is not unsubstituted phenyl; 2-hydroxy-phenyl; 4-methoxy-phenyl;
4-hydroxy-3-methoxy-phenyl; 2,4-dichloro-phenyt;

JP 2004-525118 A 2004.8.19
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in case R' and R represent hydroxy and R% R'' and R' represent hydrogen
and R® is methyl, R? is not unsubstituted phenyl; 2-hydroxy-phenyl;

in case R' is hydroxy and R' is methoxy and R?, R®, R'' and R™ represent
hydrogen, R* is not 4-hydroxy-3-methoxy-phenyl;

in case R' is hydroxy and R'™ is methoxy and R? R' and R' represent
hydrogen and R? is methyl, R* is not unsubstituted phenyl;

in case R' is hydroxy and R? is chloro and R®, R'', R'™ and R™ represent
hydrogen, R* is not unsubstituted phenyl; 2-methyl-phenyl; 2-hydroxy-phenyl; 4-
hydroxy-phenyl; 4-methoxy-phenyl; 4-chloro-phenyl; 5-chloro-2-hydroxy-phenyl;
2-hydroxy naphth-1-yl; 3-hydroxy naphth-2-yl; 2,4-dichloro-phenyl; 3,4-dichloro-
phenyl; 3,4,5-trihydroxy-phenyl; 5-bromo-2-hydroxy-phenyl;

in case R! is hydroxy and R? and R'' represent chloro and R%, R and R"
represent hydrogen, R* is not 2-hydroxy-phenyl; 5-chloro-2-hydroxy-phenyl; 3-
hydroxy naphth-2-yl; 2-hydroxy-3,5-dichloro-phenyl; 5-bromo-2-hydroxy-phenyl;
3,5-dibromo-2-hydroxy-phenyl; N-pyrrolyl;

in case R is hydroxy and R? and R® represent methyl and R"', R'? and R
represent hydrogen, R* is not unsubstituted phenyl;

in case R' is hydroxy and R? is methyl and R®, R", R' and R" represent
hydrogen, R* is not 4-chloro-phenyl; 2-naphthyl; 2-bromo-phenyl; 3-bromo-
phenyl; 4-bromo-phenyl;

in case R' is hydroxy and R? is fluoro and R"', R' and R™ represent hydrogen
and R®is methyl or ethyl, R* is not 4-fluoro methyl;

JP 2004-525118 A 2004.8.19
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in case R’ and R'2 represent hydroxy and R'" is chloro and R® and R'® represent
hydrogen and R? is n-butyl or (3-methyl)-butyl or n-pentyl, R* is not 4-amino-2-
hydroxy-phenyl;

in case R and R'? represent hydroxy and R? is ethyl or n-butyl or n-hexyl or (3-
methyl)-butyl and R®, R" and R'® represent hydrogen, R* is not unsubstituted
phenyl, 4-amino-phenyl, 4-hydroxy-phenyl, 2-hydroxy-phenyl, 4-amino-2-
hydroxy-phenyl,

and pharmaceutically acceptable salts thereof.
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Preferred compounds are compounds of the formulae 2a-2e,

R3 I.R“’ . P Ew
\N/N\rrR cl \N’N\n’RA
H. H (o] )
. _H
(6) (o) o
O. cl
H 2
2b
s e R '313 )
N ,l'\l R @(\\N,N\"’ R
Nl
. 6]
H Is) N.H
(od !
T R4
“H
2¢ 2d
R? R"
]
16 S N 4
R N, \er
SH °
(o)
2e

wherein R?, R' and R* have the meaning given in formula 1 and R' is hydrogen,
5 lower alkyl , formyl or acetyl and R' is hydrogen, methyl, fluoro, chioro, hydroxy
or ethyl and pharmaceutically acceptable salts thereof.
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Very preferred compounds are compounds of the formulae 3a-3e,

R'S H R’ H
X AN URY | ~ N 4
N \Ir Cl N/ er
H., LH (o] 0
O (o) 0‘H
O*H 2 Cl
3b
A R'S H
S N 4
Sy i
o]
o o wH
) (e) "214
*H
3c 3d
R H
1
RS, \N’N\n’R4
. (0]
Q
3e

wherein R* has the meaning given in formula 1 and R™ is hydrogen, lower alkyl ,
5 formyl or acetyl and R'® is hydrogen, methyl, fluoro, chloro, hydroxy or ethyl and
R'® is hydrogen, methyl or ethyl and pharmaceutically acceptable salts thereof.
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Especially preferred compounds are compounds of the formulae 4a-4f.

20
R0 15 R i\ 19
21 R H R
15 R R'® N
R® H al XN
~ . N R'8
N7 R 17
H o R
H o R” o
N H
O (o} o]
O.
H 4a ab
R
R2° R2! R®
R 19 H
RS H R XN e
N R
XN 18 17
N R H (o] R
o R'? N°
1
O‘H 4
O.
H
4d
4e
20 21 A%
s 0 RS HF R'®
15 R R'® 1
R H al N UN
HO. Y I'\l N’ R'®
e R'8 17
17 H o R
H 0 R (o)
o
de 4f

In formula 4a R™ represents hydrogen, methyl or ethyl and, R", R'"®, R'’, R®
5  and, R¥, which may be the same or different, represent hydrogen, N-pyrrolyl, 2-

pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,

trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R' is methyl

either one or two of the substituents R'7, R'®, R'®, R%, R*' represent N-pyrrolyl,

2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
10 trifluoromethyl, amino, lower alkylamino, lower alkylendioxy.
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In formuta 4b R'® represents hydrogen, methyi or ethyl and R'?, R'®, R'®, R*® and
R21
pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,

, which may be the same or different, represent hydrogen, N-pyrrolyl, 2-
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R is N-
pyrrolyl either one or two of the substituents R'®, R'%, R%, R*' represent lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, amino, lower

alkylamino, lower alkylendioxy.

In formula 4¢ R represents hydrogen, methyl or ethyl and R'7, R'®, R'®, R*® and
R?', which may be the same or different, represent hydrogen, N-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R™ is
hydrogen and R'” is chloro either one or two of the substituents R'®, R'®, R?, R*'
represents, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy,
fluoro, chloro, bromo, trifluoromethyl, amino, lower alkylamino or lower

alkylendioxy.

In formula 4d R, R'™, R, R?® and R*', which may be the same or different,
represent hydrogen, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower
alkoxy, fluoro, chloro, bromo, trifluoromethyl, amino, lower alkylamino, lower
alkylendioxy, in case R'7 is hydrogen or hydroxy, either one or two of the
substituents R'®, R', R®, R*' represent N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, amino, lower
alkylamino, lower alkylendioxy.

In formula 4e R'® represents hydrogen, methyl, ethyl and RY, R", R'®, R* and
R?', which may be the same or different, represent hydrogen, N-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, lower atkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy.

In formula 4f R'® represents hydrogen, methyl, ethyl and R'?, R', R, R? and
R?', which may be the same or different, represent hydrogen, N-pyrrolyl, 2-

JP 2004-525118 A 2004.8.19
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pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R" is
hydrogen then at least one of the substituents R'?, R'®, R'%, R% or R*' represents
pyrrolyl, trifluoromethyl, or lower alkylamino

and pharmaceutically acceptable salts thereof,
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Most preferred compounds are all end products mentioned in examples 1 to 53

including compounds of the formula 5a-e and pharmaceutically acceptable salts

thereof.
RZO
20 21
- R R QR R'®
15 R R'® \
R H cl X N
S N N R'®
N R'® H o RY
H H o RW (o)
0 (o8 cl
O.
H 5a 5b
R20
R T 19 5 R R
R® H R N "
R
\N’N R'® RY7
H 0
o R N
oM H
O.
H
5d
Sc
REO
R% 15 R 19
21 R H R
R RP R'® 1
] cl X AN
HO. SVL N R'®
N R® 17
17 ~H o R
ot ©F ©
Se 5f

In formula 5a R' represents hydrogen, methyl or ethyl and R'7, R'®, R, R® and
R , which may be the same or different, represent hydrogen, lower alkyl,
hydroxy, lower alkoxy, fluoro, chioro, bromo, trifluoromethyl, lower alkylamino,

JP 2004-525118 A 2004.8.19
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lower alkylendioxy, with the proviso that one or two of the substituents R"7, R'8,
R'®, R?° and R?' represent trifluoromethyl or chloro.

In formula 5b R'® represents hydrogen, methyl or ethyl and R'7, R'®, R, R® and
R?' , which may be the same or different, represent hydrogen, lower alkyl,
hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, lower alkylamino,
lower alkylendioxy, N-pyrrolyl, 2-pyrrolyl or 3-pyrrolyl, with the proviso that one or
two of the substituents R", R'®, R, R?® and R?' represent N-pyrrolyl, 2-pyrrolyl
or 3-pyrrolyl, in case R'7 represents N-pyrrolyl, at least one of the substituents
R' R", R® of R* represents lower alkyl, hydroxy, lower alkoxy, fluoro, chioro,

bromo, trifluoromethyl, lower alkylamino, lower alkylendioxy.

In formula 5¢ RS represents hydrogen, methyl or ethyl and R'?, R™®, R'®, R*® and
R?' , which may be the same or different, represent hydrogen, lower alkyl,
hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, lower alkylamino,
lower alkylendioxy, with the proviso that one or two of the substituents R', R,

R'®, R® and R?' represent chloro or trifluoromethyl.

In formula 5d R, R'®, R'®, R?® and R?', which may be the same or different,
represent hydrogen, lower alkyl, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, with the proviso that
one or two of the substituents R', R'®, R'®, R® and R?' represent chloro,

methoxy, methyl or trifluoromethyl.

In formula 5e R'S represents hydrogen, methyl, ethyl and R, R™®, R'®, R?® and
R?', which may be the same or different, represent hydrogen, N-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, with the proviso that
one or two of the substituents R'’, R', R'™, R® and R*' represent chloro,
methoxy, methyl of trifluoromethyl.

In formula 6t R' represents hydrogen, methyl, ethyl and R, R'®, R'®, R*® and
R?, which may be the same or different, represent hydrogen, N-pyrrolyl, 2-

JP 2004-525118 A 2004.8.19
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pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethy!, amino, lower alkylamino, lower alkylendioxy, with the proviso that
in case R is hydrogen at least one of the substituents R'?, R'™®, R'®, R and R%'
represents N-pyrroly, 2-pyrrolyl, 3-pyrrolyl, trifluoromethyl or lower alkylamino.

In the definitions of the general formula 1 - if not otherwise stated — the
expression lower means straight and branched chain groups with one to seven
carbon atoms, preferably 1 to 4 carbon atoms. Examples of lower alkyl and lower
alkoxy groups are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec.- butyl,
tert.-butyl, pentyl, hexyl, heptyl, methoxy, ethoxy, propoxy, butoxy, iso-butoxy,
sec.-butoxy and tert.-butoxy. The expression ary! represents unsubstituted as
well as mono-, di- or tri-substituted aromatic rings with 6 to 10 carbon atoms like
phenyl or naphthyl rings which may be substituted with halogen, hydroxy, lower
alkyl, lower alkoxy, or lower alkylendioxy forming with the phenyl ring a five- or
six-membered ring, trifluoromethyl, lower alkylamino.

The expression pharmaceutically acceptable salts encompasses either salts with
inorganic acids or organic acids like hydrohalogenic acids, e.g. hydrochloric or
hydrobromic acid; sulfuric acid, phosphoric acid, nitric acid, citric acid, formic
acid, acetic acid, maleic acid, tartaric acid, methane sulfonic acid, p-toluene
sulfonic acid and the like or in case the compound of formula 1 is acidic in nature
with an inorganic base like an alkali or earth alkali base, e.g. sodium hydroxide,
potassium hydroxide, calcium hydroxide, magnesium hydroxide etc.

Because of their ability to inhibit Gram positive and Gram negative bacteria, the
described compounds can be used for the treatment of diseases which are
associated with an infection by such type of pathogens. They are valuable anti-
infectives.

The compounds can be administered orally, rectally, parenterally, e.g. by
intravenous, intramuscular, subcutaneous, intrathecal or transdermal
administration or sublingually or as ophthalmic preparation or administered as

aerosol. Examples of applications are capsules, tablets, orally administered

JP 2004-525118 A 2004.8.19
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suspensions or solutions, suppositories, injections, eye-drops, ointments or

aerosols/nebulizers.

Preferred applications are intravenous, intra-muscular, or oral administrations as
well as eye drops. The dosage used depends upon the type of the specific active
ingredient, the age and the requirements of the patient and the kind of
application. Generally, dosages of 0.1 — 50 mg / kg body weight per day are
considered. The preparations with compounds of formula 1 can contain inert or
as well pharmacodynamically active excipients like sulphonamides. Tablets or
granules, for Example, could contain a number of binding agents, filling

excipients, carrier substances or diluents.

These compositions may be administered in enteral or oral form e.g. as tablets,
dragees, gelatine capsules, emulsions, solutions or suspensions, in nasal form
like sprays or rectally in form of suppositories. These compounds may also be
administered in intramuscular, parenteral or intraveneous form, e.g. in form of

injectable solutions.

These pharmaceutical compositions may contain the compounds of formula 1 as
well as their pharmaceutically acceptable salts in combination with inorganic
and/or organic excipients which are usual in the pharmaceutical industry like
lactose, maize or derivatives thereof, talcum, stearinic acid or salts of these
materials.

For gelatine capsules vegetable ocils, waxes, fats, liquid or half-liquid polyols etc.
may be used. For the preparation of solutions and syrups e.g. water, polyols,
saccharose, glucose etc. are used. Injectables are prepared by using e.g. water,
polyols, alcohols, glycerin, vegetable oils, lecithin, liposomes etc. Suppositories
are prepared by using natural or hydrogenated oils, waxes, fatty acids (fats ),
liquid or half-liquid polyols etc.

The compositions may contain in addition preservatives, stabilisation improving
substances, viscosity improving or regulating substances, solubility improving

JP 2004-525118 A 2004.8.19
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substances, sweeteners, dyes, taste improving compounds, salts to change the
osmotic pressure, buffer, anti oxidants etc.

The compounds of formula 1 may also be used in co-therapy with one or more
other therapeutically used classes of antimicrobial substances, for example, beta-
lactams e.g. penicilins and cephalosporins; glycopeptides; quinolones;
tetracyclines; aminoglycosides; macrolides etc.

The dosage may vary within wide limits but should be adapted to the specific
situation. In general the dosage given in oral form should daily be between about
3 mg and about 4 g, preferably between about 0.2 g and about 4 g, especially
preferred between 0.2 g and 2 g per adult with a body weight of about 70 kg. The
dosage should be administered preferably in 1 to 3 doses per day which are of
equal weight. As usual children should receive lower doses which are adapted to

body weight and age.

The invention also relates to a process for the manufacture of compounds of

formula 1, which process comprises reacting

a) equimolar amounts of an aromatic carboxylic acid hydrazide and an aromatic
aldehyde at ambient temperature, until the respective hydrazone precipitates,
(Method A), or

b) equimolar amounts of an aromatic carboxylic acid hydrazide and an aromatic
aldehyde at reflux temperature of the solvent, until the respective hydrazone
precipitates (Method B).

A preferred solvent in step B is ethanol.

JP 2004-525118 A 2004.8.19
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Examples

The following examples illustrate the invention but do not limit the scope thereof.
All temperalures are stated in degree centigrades.

Examples

Example 1 (Method A)

Benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy-benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2,5-
dihydroxy-benzylidene)-benzohydrazide precipitated, which was filtered off and

dried under vacuum.

Example 2 (Method A)

2-(1H-indol-3-yl)-acetohydrazide (1 mmol) and 2-hydroxy-benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2-hydroxy-
benzylidene)-2-(1H-indol-3-yl)-acetohydrazide precipitated, which was filtered off
and dried under vacuum.

Example 3 (Method A)

1-Naphthoic acid hydrazide (1 mmol) and 2,5-dihydroxy-benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2,5-
dihydroxy-benzylidene)-naphthalene-1-carbohydrazide precipitated, which was

fittered off and dried under vacuum.

Example 4 (Method A)

3,4,5-Trimethoxy benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy-
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stired until  3,4,5-trimethoxy-N"-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 5 (Method A)
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2-Amino-5-chloro benzoic acid hydrazide (1 mmol) and 2-hydroxy-benzaldehyde
(1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 2-
amino-5-chloro-N'-(2-hydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 6 (Method A)

3-Trifluoromethyl benzoic acid hydrazide (1 mmol) and 2,4-dihydroxy benz-
aldehyde (1 mmol) were suspended in 15 mi of ethanol. The mixture was stirred
until 3-trifluoromethyl-N'-(2,4-dihydroxy-benzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 7 (Method A)

3-Methoxy benzoic acid hydrazide (1 mmol) and 2-hydroxyacetophenone (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
methoxy-N'-[1-(2-hydroxy-phenyl)-ethylidene]-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 8 (Method A)

3-Methoxy benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
methoxy-N’-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 9 (Method A)

3,4-Dichloro benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy benzaldehyde
(1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3,4-
dichloro-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 10 (Method A)
4-Chloro benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1

mmol) were suspended in 15 mi of ethanol. The mixture was stirred until 4-
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chloro-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 11 (Method A)

4-Hydroxy benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 4-
hydroxy-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 12 (Method A)

3,4-Dichloro benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3,4-
dichloro-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 13 (Method A)

3-Chloro benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
chloro -N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was

filtered off and dried under vacuum.

Example 14 (Method A)

4-Hydroxy-3-methoxy benzoic acid hydrazide (1 mmol) and 5-chloro-2-hydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stired until  4-hydroxy-3-methoxy-N"-(5-chloro-2-hydroxy-benzylidene)-benzo-
hydrazide precipitated, which was filtered off and dried under vacuum.

Example 15 (Method A)
Benzoic acid hydrazide {1 mmol) and 2,5-dihydroxy acetophenone (1 mmol)
were suspended in 15 mi of ethanol. The mixture was stirred until N-[1-(2,5-
dihydroxy-phenyl)-ethylidene}-benzohydrazide precipitated, which was filtered off
and dried under vacuum.
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Example 16 (Method A)

4-Hydroxy-3-methoxy benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stirred until N'-(2,5-dihydroxy-benzylidene)-4-hydroxy-3-methoxy-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 17 (Method A)

Benzoic acid hydrazide (1 mmol) and 2-hydroxy-5-methyl benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2-hydroxy-
5-methyl-benzylidene)-benzohydrazide precipitated, which was filtered off and

dried under vacuum.

Example 18 (Method A)

2-Methylamino-benzoic acid hydrazide (1 mmol) and 5-chloro-2-hydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stirred until 2-methylamino-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide

precipitated, which was filtered off and dried under vacuum.

Example 19 (Method A)

2-Methylamino-benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde
(1 mmol) were suspended in 15 mi of ethanol. The mixture was stirred until 2-
methylamino-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 20 (Method A)

3-Methyl-benzoic acid hydrazide (1 mmol) and 5-chloro-2-hydroxy benzaldehyde
{1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
methyl-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 21 (Method A)
3-Trifluoromethyl-benzoic acid hydrazide (1 mmol) and 5-chloro-2-hydroxy
benzaldehyde (1 mmol) were suspended in 15 mi of ethanol. The mixture was
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stirred until 3-trifluoromethyl-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide

precipitated, which was filtered off and dried under vacuum.

Example 22 (Method A)

2-Methylamino-benzoic acid hydrazide (1 mmol) and 2-hydroxy acetophenone (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 2-
methylamino-N'-[1-(2-hydroxy-phenyl)-ethylidene]-benzohydrazide  precipitated,
which was filtered off and dried under vacuum.

Example 23 (Method A)

Benzoic acid hydrazide (1 mmol) and 2-acetamino acetophenone (1 mmol) were
suspended in 15 m! of ethanol. The mixture was stirred until N-[2-[1-(2-benzoyl-
hydrazono)-ethyl]-phenyl]-acetamide precipitated, which was filtered off and dried
under vacuum.

Example 24 (Method B)
4-Chlorobenzhydrazide (1 mmol) and 2-amino acetophenone (1 mmol) were
dissolved in 20 ml of ethanol. The mixture was refluxed for 60 hours and stirring
was then continued at ambient temperature. After several days 4-chloro-N'-[1-(2-
amino-phenyl)-ethylidene]-benzohydrazide precipitated. The product was filtered
and dried under vacuum.

Example 25 (Method B)

3-Methoxy benzhydrazide (1 mmol) and 2-amino acetophenone (1 mmol) were
dissolved in 20 ml of ethanol. The mixture was refluxed for 60 hours and stirring
was then continued at ambient temperature. After several days 3-methoxy-N'-[1-
(2-amino-phenyl)-ethylidene]-benzohydrazide precipitated. The product was
filtered and dried under vacuum.

Example 26 (Method A)
Benzoic acid hydrazide (1 mmol) and 2,3-dihydroxy benzaldehyde (1 mmol) were
suspended in 15 ml of ethanol. The mixture was stirred until N'-(2,3-dihydroxy-
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benzylidene)-benzohydrazide precipitated, which was filtered off and dried under

vacuum,

Example 27 (Method A)

3-Methoxy benzoic acid hydrazide (1 mmol} and 2-hydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
methoxy-N'-(2-hydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 28 (Method A)

Benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2,3,4-
trinydroxy-benzylidene)-benzohydrazide precipitated, which was filtered off and

dried under vacuum.

Example 29 (Method A)

Benzoic acid hydrazide (1 mmol) and 2,3,5-trihydroxy benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until N'-(2,3,5-
trihydroxy-benzylidene)-benzohydrazide precipitated, which was filtered off and
dried under vacuum.

Example 30 (Method A)

3,4,5-Trimethoxy benzoic acid hydrazide (1 mmol) and 2,3,5-trihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stirred until  3,4,5-trimethoxy-N’-(2,4,5-trihydroxy-benzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 31 (Method A)

4-Bromo benzoic acid hydrazide (1 mmol) and 2-hydroxy benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until 4-bromo-N'-(2-
hydroxy-benzylidene)-benzohydrazide precipitated, which was filtered off and

dried under vacuum.
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Example 32 (Method A)

3-Trifluoromethyl benzoic acid hydrazide (1 mmol) and 2-hydroxy benzaldehyde
(1 mmo!) were suspended in 15 mt of ethanol. The mixture was stirred until 3-
trifluoromethyl-N'-(2-hydroxy-benzylidene)-benzohydrazide precipitated, which

was filtered off and dried under vacuum.

Example 33 (Method A)

3-Methyl benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
methyl-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 34 (Method A)

3-Trifluoromethyl benzoic acid hydrazide (1 mmol) and 2,5-dihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stirred until  3-trifluoromethyl-N’-(2,5-dihydroxy-benzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 35 (Method B)

4-Hydroxy benzhydrazide (1 mmol) and 2,5-dihydroxy acetophenone (1 mmol)
were dissolved in 20 ml of ethanol. The mixture was refluxed for 60 hours and
stirring was then continued at ambient temperature. After several days 4-
hydroxy-N'-[1-(2,5-dihydroxy-phenyl)-ethylidene]-benzohydrazide precipitated.
The product was filtered and dried under vacuum.

Example 36 (Method A)
4-Chloro benzoic acid hydrazide (1 mmol) and 2-hydroxy-3-chloro benzaldehyde
(1 mmol) were suspended in 15 ml of ethanol. The mixiure was stirred until 4-

chloro-N'-(2-hydroxy-3-chloro-benzylidene)-benzohydrazide precipitated, which

was filtered off and dried under vacuum.

Example 37 (Method A)
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4-Chloro benzoic acid hydrazide (1 mmol) and 2,4-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
chioro-N'-(2,4-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 38 (Method A)

3-Chloro benzoic acid hydrazide (1 mmol) and 2-hydroxy-5-chloro benzaldehyde
(1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 4-
chloro-N'-(2-hydroxy-5-chloro-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 39 (Method A)

4-Methoxy benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy benzaldehyde
{1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 4-
methoxy-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 40 (Method A)

3,4-Dichloro benzoic acid hydrazide {1 mmol) and 2,3-dihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3,4-
dichloro-N'-(2,3-dihydroxy-benzylidene)-benzohydrazide precipitated, which was
filttered off and dried under vacuum.

Example 41 (Method A)

3,5-Bis-(trifluoromethyl)-benzoic acid hydrazide (1 mmol) and 2,3 4-trihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stimed  until  3,5-Bis-(triflucromethyl)-N'-(2,3,4-trihydroxy-benzylidene)-benzo-
hydrazide precipitated, which was filtered off and dried under vacuum.

Example 42 (Method A)

3-Chloro-2-pyrrol-1-yl benzoic acid hydrazide (1 mmol), of which the synthesis is
described in examples 54-56, and 2,3,4-trihydroxy benzaldehyde (1 mmol) were
suspended in 15 ml of ethanol. The mixture was stirred until 3-chioro-2-pyrrol-1-
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yI-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide precipitated, which was

filtered off and dried under vacuum.

Example 43 (Method A)

3-Chloro-2-pyrrol-1-yl benzoic acid hydrazide (1 mmol) , of which the synthesis is
described in examples 54-56, and 2-hydroxy-3,5-dichloro benzaldehyde (1 mmol)
were suspended in 15 ml of ethanol. The mixture was stirred until 3-chloro-2-
pyrrol-1-yl-N'-(2-hydroxy-3,5-dichloro-benzylidene)-benzohydrazide precipitated,
which was filtered off and dried under vacuum.

Example 44 (Method A)

2-Pyrrol-1-yl benzoic acid hydrazide (1 mmol) and 2,3,5-trihydroxy benzaldehyde
{1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 2-
pyrrol-1-yl-N"-(2,3,5-trihydroxy-benzylidene)-benzohydrazide precipitated, which
was filtered off and dried under vacuum.

Example 45 (Method A)

4-Chloro-3-trifluoromethyl benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stired until 4-chloro-3-trifluoromethyl-N'-(2,3,4-dihydroxy-benzylidene)-benzo-
hydrazide precipitated, which was filtered off and dried under vacuum.

Example 46 (Method A)

4-Chloro-3-trifluoromethyl benzoic acid hydrazide (1 mmol) and 2-hydroxy-3,5-
dichloro benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The
mixture was stirred until 4-chloro-3-trifluoromethyl-N-(2-hydroxy-3,5-dichloro-
benzylidene)-benzohydrazide precipitated, which was filtered off and dried under

vacuum.

Example 47 (Method A)
4-Chloro benzoic acid hydrazide (1 mmol) and 2,4,5-trihydroxy benzaldehyde (1

mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 4-
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chloro- -N'-(2,3,4-trihydroxy benzylidene)-benzohydrazide precipitated, which

was filtered off and dried under vacuum.

Example 48 (Method A)

Benzoic acid hydrazide (1 mmol) and 2-hydroxy-3,5-dichloro benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until N-(2-
hydroxy-3,5-dichloro-benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 49 (Method A)

3-Chloro benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy benzaldehyde (1
mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3-
chloro-N-(2,3,4-trihydroxy benzylidene)-benzohydrazide precipitated, which was
filtered off and dried under vacuum.

Example 50 (Method A}

3-Trifluoromethyl benzoic acid hydrazide (1 mmol) and 2,3,5-trihydroxy
benzaldehyde (1 mmol) were suspended in 15 ml of ethanol. The mixture was
stirred until  3-trifluoromethyl-N'-(2,3,5-trihydroxybenzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 51 (Method A)

3-Trifluoromethyl benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy
benzaldehyde (1 mmol) were suspended in 15 mi of ethanol. The mixture was
stired untii  3-trifluoromethy!-N'-(2,3,4-trihydroxybenzylidene)-benzohydrazide
precipitated, which was filtered off and dried under vacuum.

Example 52 (Method A)

3,4-Dichloro benzoic acid hydrazide (1 mmol) and 2,3,4-trihydroxy acetophenone
(1 mmol) were suspended in 15 ml of ethanol. The mixture was stirred until 3,4-
dichloro-N'-{1-(2,3,4-dihydroxy-phenyl)-ethylidene]-benzohydrazide precipitated,

which was filtered off and dried under vacuum.

JP 2004-525118 A 2004.8.19



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

30

(76)

WO 02/070464 PCT/EP02/00474

34

Example 53 (Method A)

3,4-Dichloro benzoic acid N-methyl hydrazide (1 mmol), of which the synthesis is
described in example 57, and 2,3,4-trihydroxy benzaldehyde (1 mmol) were
suspended in 15 ml of ethanol. The mixture was stirred until 3,4-dichloro-N-
methyl-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide precipitated, which was

filtered off and dried under vacuum.

Example 54 Synthesis of 3-chloro-2-pyrrol-1-yl-benzoic acid

3-Chloro-2-amino benzoic acid (2 g) and 2,5-dimethyl-tetrahydrofuran (1.6 g)
were dissolved in dioxane (10 ml). To this mixture pyridine hydrochloride (700
mg) was added. The mixture was stirred at room temperture under an argon
atmosphere for 16 hours followed by 3 hours at 80 °C. The solvents were
completely removed in vacuo and the residue was separated between ethyl ether
and water. The organic phase was washed with brine, dried with magnesium
sulfate. The solvents were completely removed in vacuo. 3-Chloro-2-pyrrol-1-yl-
benzoic acid was obtained by crystalization in ethyl acetate / hexane. After the
crystals were dissolved in ethyl acetate and this solution was filtered over active
carbon, pure 3-chloro-2-pyrrol-1-yl-benzoic acid was obtained by removal of the
solvent.

MS: ESI- 220u, 222u

Example 55 Synthesis of 3-chloro-2-pyrrol-1-yl-benzoic acid methyl ester
3-Chloro-2-pyrrol-1-yl-benzoic acid (1.6 g) was dissolved in methanol (30 ml) and
concentrated sulfuric acid (0.5 ml) was added. The mixture was kept under reflux
for 5.5 hours, cooled to room temperature, cautiously poured on aqueous sodium
hydrogencarbonate solution. To this mixture ethyl acetate was added, the layers
were separated, the organic layer was washed with brine, dried with magnesium
sulfate and the solvents were removed in vacuo. The compound was pure on
TLC.

TLC: (plates: Machery Nagel polygram SIL/UV, solvent hexane / ethyl acetate
4/1)

Rf 0.5

IR: film C=0 1728.7/cm
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Example 56 Synthesis of 3-chloro-2-pyrrol-1-yl-benzoic acid hydrazide
3-Chloro-2-pyrrol-1-yl-benzoic acid methyl ester (1.45 g) and hydrazine hydrate
(80% in water, 750 mg) were dissolved in ethanol (10 ml) and refluxed over night.
The solvents were removed to obtain a pure solid.

MS ESl+ 236u, 238 u

Example 57 Synthesis of 3,4-dichloro-benzoic acid N-methyl hydrazide
3,4-Dichloro-benzoy! chloride (4.18 g) was dissolved in methylene chloride (20
ml). To this solution methyl hydrazine (4.0ml) was added. After stirring the
solution for 90 minutes the mixture was distributed between methylene chloride
and water. The layers were separated, the aqueous layer was extracted several
times with methylene chloride, the organic layers were combined, and the
solvents were removed in vacuo. After column chromatography pure compound
was obtained.

TLC: (plates: Machery Nagel polygram SIL/UV, solvent hexane / ethyl acetate
3/1)

Rf0.15

The identity and purity of the end products of examples 1-53 was examined by
MS-spectroscopy. The applied method was APCI, if not otherwise stated as ESI.

m/e values for the positive and negative ion signals which are set forth in the

table 3 below.
Compounds Exa | Met | molecular | MS pos|MS neg
mpl | hod | weight in | mode mode
e g/mol m/einu m/einu
N'-(2,5-Dihydroxy-benzylidene)- | 1 A 256 257 255
benzohydrazide
N'-(2-Hydroxy-benzylidene)-2- | 2 A 293 294 292
(1H-indol-3-yl)-acetohydrazide
N'-(2,5-Dihydroxy-benzylidene)- | 3 A 306 307 305
naphthalene-1-carbohydrazide
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3,4,5-Trimethoxy-N'-(2,3,4- 4 A 362 363 361
trihydroxy-benzylidene)-
benzohydrazide

2-Amino-5-chloro-N"-(2- 5 A 289.7 290 288
hydroxy-benzylidene)-

benzohydrazide
3-Trifluoromethyt-N"-(2,4- 6 A 324 325 (ESI) | nd
dihydroxy-benzylidene)-

benzohydrazide
3-Methoxy-N'-[1-(2-hydroxy- 7 B 284 285 283
phenyl)-ethylidene]-

benzohydrazide
3-Methoxy-N'-(2,5-dihydroxy- 8 A 286 287 285
benzylidene}- benzohydrazide
3,4-Dichloro-N-(2,3,4- 9 A 341 341, 343,| nd
trihydroxy-benzylidene)- 345 (ESI)
benzohydrazide
4-Chloro-N'-(2,5-dihydroxy- 10 [A 290.7 291 289
benzylidene)-benzohydrazide
4-Hydroxy-N'-(2,5-dihydroxy- 11 A 272 273 271
benzylidene)-benzohydrazide
3,4-Dichloro-N'-(2,5-dihydroxy- | 12 | A 325 325/327 | 323/325
benzylidene)-benzohydrazide
3-Chloro-N'-(2,5-dihydroxy- 13 |A 290 291 289
benzylidene)-benzohydrazide
4-Hydroxy-3-methoxy-N'-(5- 14 |A 320.7 321 319
chloro-2-hydroxy-benzylidene)-

benzohydrazide
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N'-[1-(2,5-Dihydroxy-phenyl)-
ethylidene}-benzohydrazide

15

270

271

N'-(2,5-Dihydroxy-benzylidene)-
4-hydroxy-3-methoxy-
benzohydrazide

16

302

303

N'-(2-Hydroxy-5-methyl-
benzylidene)-benzohydrazide

17

254

255

253

2-Methylamino-N'-(5-chloro-2-
hydroxy-benzylidene)-
benzohydrazide

18

303.7

304

302

2-Methylamino-N'-(2,5-
dihydroxy-benzylidene)-

benzohydrazide

285

284

3-Methyl-N'-(5-chioro-2-
hydroxy-benzylidene)-
benzohydrazide

20

288.7

289

287

3-Trifluoromethyl-N"-(5-chloro-
2-hydroxy-benzylidene)-
benzohydrazide

21

342.7

343

341

2-Methylamino-N'-[1-(2-
hydroxy-phenyl)-ethylidene]-
benzohydrazide

22

283

284

282

N-[2-[1-(2-Benzoyl-hydrazono)-
ethyl}-phenyl]-acetamide

23

295

296

294

4-Chloro-N'-{1-(2-amino-
phenyl)-ethylidene}-
benzohydrazide

24

287.7

288

286

3-Methoxy-N'-[1-(2-amino-
phenyl)-ethylidene]-
benzohydrazide

25

283

284

282

N'-(2,3-Dihydroxy-benzylidene)-
benzohydrazide

26

256

nd

255
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3-Methoxy-N’-(2-hydroxy- 27 |A 270 271 269
benzylidene)-benzohydrazide
N'-(2,3,4-Trihydroxy- 28 (A 272 273 271
benzylidene)-benzohydrazide
N'-(2,4,5-Trihydroxy- 29 (A 272 273 271
benzylidene)-benzohydrazide
3,4,5-Trimethoxy-N"-(2,4,5- 30 A 362 363 361
trihydroxy-benzylidene)-
benzohydrazide
4-Bromo-N'-(2-hydroxy- 31 |A 319 319,321 | 317,319
benzylidene)-benzohydrazide
3-Trifluoromethyl-N-{2-hydroxy- | 32 | A 308 309 307
benzylidene)-benzohydrazide
3-Methyl-N’-(2,5-dihydroxy- 33 |A 270 271 269
benzylidene)-benzohydrazide
3-Trifluoromethyl-N"-(2,5- 34 |A 324 325 323
dihydroxy-benzylidene)-
benzohydrazide
4-Hydroxy-N'-[1-(2,5-dihydroxy- |36 | B 286 nd 285 (ESI)
phenyl)-ethylidene]-
benzohydrazide
4-chloro-N'-(2-hydroxy-3-chloro- | 36 | A 274.7 nd 273,275
benzylidene)-benzohydrazide
4-Chloro-N"-(2,4-dihydroxy- 37 |A 289 nd 289, 291
benzylidene)-benzohydrazide
3-Chloro-N'-(2-hydroxy-5- 38 |A 309 nd 307, 309
chioro-benzylidene)-
benzohydrazide
4-Methoxy-N'-(2,3,4-trihydroxy- |39 | A 302 303(ESIl) | nd
benzylidene)-benzohydrazide
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3,4-Dichloro-N-(2,3-dihydroxy- (40 [A 325 325,357 | nd
benzylidene)-benzohydrazide (ESIy
3,5-Bis-(trifluoromethyl)-N'- 41 1A 308 309 (ESI) | nd
{2,3,4-trihydroxy-benzylidene)-
benzohydrazide
3-Chloro-2-pyrrol-1-yl-N-(2,3,4- |42 | A 371.7 nd 370, 372
trihydroxy-benzylidene)- (ESI)
benzohydrazide
3-Chloro-2-pyrrol-1-yl-N-(2- 43 | A 408.7 nd 406, 408,
hydroxy-3,5-dichloro- 410 (ESI)
benzylidene)-benzohydrazide
2-Pyrrol-1-yI-N-(2,4,5- 44 |A |337 nd 336(ES))
trihydroxy-benzylidene)-
benzohydrazide
4-Chloro-3-triflucromethyl-N'- 45 |A 374.7 nd 373, 375
(2,3,4-trihydroxy-benzylidene)- (ESI)
benzohydrazide
4-Chloro-3-trifluoromethyl-N-(2- | 46 | A 411.6 nd 409, 411,
hydroxy-3,5-dichloro- 413, 414
benzylidene)-benzohydrazide {ESI)
4-Chloro-N'-(2,4,5-trihydroxy- 47 A 306.7 307,309 | 305, 307
benzylidene)-benzohydrazide
N'-(2-Hydroxy-3,5-dichloro- 48 (A 309 309, 311,307, 309,
benzylidene)-benzohydrazide 313 311
3-Chloro-N'-(2,3,4-trihydroxy- 49 (A 306.7 307, 309 |nd
benzylidene)-benzohydrazide (ESI)
3-Trifluoromethyl-N-(2,4,5- 50 (A 340 341 (ESI) | nd
trihydroxy-benzylidene)-
benzohydrazide
3-Trifluoromethyl-N'-(2,3,4- 51 (A 340 341 (ESI) | nd
trihydroxy-benzylidene)-
benzohydrazide

JP 2004-525118 A 2004.8.19
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3,4-Dichloro-N-[1-(2,3,4- 52 |A 355 nd 355, 357,
dihydroxy-phenyl)-ethylidene]- 359 (ESI)
benzohydrazide
3,4-Dichloro-N-methyl-N-(2,3,4- | 53 | A 355 nd 353, 355,
trihydroxy-benzylidene)- 357

benzohydrazide

nd means not determined

List of abbreviations

APCI atmospheric pressure ionization
ESI electro spray ionization

IR infrared spectroscopy

MIC minimal inhibitory concentration
MS mass spectroscopy

TLC thin layer chromatography
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Claims

1. Compounds of the general formula 1,

wherein R' represents lower alkyl-carbonylamino; formylamino; amino; hydroxy;
R? represents hydrogen; hydroxy; lower alkyl; fluoro; chloro;
R?® represents hydrogen; methyl; ethyl; isopropyl;

R" represents hydrogen; hydroxy; lower alkyl; lower alkoxy; fluoro; chioro;

amino;
R™ represents hydrogen; hydroxy; lower alkyl; lower alkoxy; fluoro; chloro; amino
R"™ represents hydrogen; lower alkyl

R’ represents aryl; arylmethyl; indoyl methyl; mono-, di- or tri- substituted aryl,
arylmethyl, which substituents may lower alkyl, hydroxy, lower alkoxy, fluoro,
chloro, bromo, trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, N-
pyrrolyl, 2-pyrrolyl, 3, pyrrolyl and which substituents may be the same or
different;

in case R represents amino and R?, R", R'?, R™ and R® represent hydrogen, R*
is not unsubstituted phenyl; phenylmethyl; 2-amino-phenyl; 2-hydroxy-phenyl; 4-
chloro-phenyl;
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in case R' represents amino and R? R'', R™ and R represent hydrogen and R®

represents methyl, R* is not unsubstituted phenyl; 2-hydroxy-phenyl;

in case R' represents methyl-carbonylamino and R% R® R', R™ and R"
represent hydrogen, R* is not 4-hydroxy-3-methoxy-phenyl;

in case R' is hydroxy and R? R', R' and R'® represent hydrogen and R®
represents methyl, R* is not unsubstituted phenyl; 4-methyl-phenyl; 2-methyl-
phenyl; 2-hydroxy-phenyl; 4-methoxy-phenyl; 4-chloro-phenyl; 2-chloro-phenyl;
2,4,8-trimethyl-phenyl;

in case R' is hydroxy and R? R", R' and R™ represent hydrogen and R®
represents ethyl, R* is not unsubstitued phenyl or 2-hydroxy-phenyl;

in case R' is hydroxy and R% R', R'2 and R® represent hydrogen and R'
represents methyl, R* is not unsubstituted phenyl;

in case R' is hydroxy and R? R'', R'2, R™ and R® represent hydrogen, R® is
phenyl substituted with 2-trifluoromethyl, 3-trifluoromethyl, 3-methoxy or (2-
amino-5-chloro);

in case R' and R" represent hydroxy and R? R’ R'? and R'™ represent
hydrogen, R* is not 2-chloro-phenyl;

in case R' is hydroxy and R'" is methoxy and R?, R®, R" and R represent
hydrogen, R* is not unsubstituted phenyl; 2-hydroxy-phenyl; 2-chloro-phenyl; 4-
hydroxy-3-methoxy-phenyl; 5-chloro-2-hydroxy-phenyl; 2-(3-hydroxy)-naphthyt;
2,4-dichloro-phenyl; 4-amino-3,5-dichloro-phenyl; 5-bromo-2-hydroxy-phenyl;

in case R', R and R'? represent hydroxy and R? and R™ represent hydrogen
and R® is methyl, R* is not unsubstituted phenyl;
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in case R' and R'™ represent hydroxy and R? R® R'' and R'™ represent
hydrogen, R* is not unsubstituted phenyl; 2-hydroxy-phenyl; 4-methoxy-phenyl;
4-hydroxy-3-methoxy-phenyl; 2 4-dichloro-phenyl;

in case R' and R'? represent hydroxy and R?, R'" and R'® represent hydrogen
and R? is methyl, R* is not unsubstituted phenyl; 2-hydroxy-phenyl;

in case R is hydroxy and R'? is methoxy and R% R®, R' and R'® represent
hydrogen, R* is not 4-hydroxy-3-methoxy-phenyl;

in case R' is hydroxy and R' is methoxy and R% R'' and R' represent
hydrogen and R® is methyl, R* is not unsubstituted phenyl;

in case R' is hydroxy and R? is chloro and R®, R", R'? and R™ represent
hydrogen, R* is not unsubstituted phenyl; 2-methyl-phenyl; 2-hydroxy-phenyl; 4-
hydroxy-phenyl; 4-methoxy-phenyl; 4-chloro-phenyl; 5-chloro-2-hydroxy-phenyl;
2-hydroxy naphth-1-yl; 3-hydroxy naphth-2-yl; 2,4-dichloro-phenyl; 3,4-dichloro-
phenyl; 3,4,5-trihydroxy-phenyl; 5-bromo-2-hydroxy-phenyl;

in case R' is hydroxy and R? and R"' represent chioro and R®, R'? and R
represent hydrogen, R* is not 2-hydroxy-pheny; 5-chloro-2-hydroxy-phenyl; 3-
hydroxy-naphth-2-yl; 2-hydroxy-3,5-dichloro-phenyl; 5-bromo-2-hydroxy-phenyl;
3,5-dibromo-2-hydroxy-phenyl; N-pyrrolyl;

in case R' is hydroxy and R? and R® represent methyl and R"', R'? and R"

represent hydrogen, R* is not unsubstituted phenyl;

in case R' is hydroxy and R? is methyl and R®, R'', R'? and R represent
hydrogen, R* is not 4-chloro-phenyl; 2-naphthyl; 2-bromo-phenyl; 3-bromo-
phenyl; 4-bromo-phenyl;

in case R is hydroxy and R? is fluoro and R", R'? and R'® represent hydrogen
and R® is methyl or ethyl, R? is not 4-fluoro methyl;

JP 2004-525118 A 2004.8.19
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in case R' and R'? represent hydroxy and R is chloro and R* and R' represent
hydrogen and R? is n-butyl or (3-methyl)-buty! or n-pentyl, R* is not 4-amino-2-
hydroxy-phenyl;

in case R' and R represent hydroxy and R? is ethyl or n-butyl or n-hexyl or (3-
methyl)-butyl and R®, R"" and R™ represent hydrogen, R* is not unsubstituted
phenyl, 4-amino-phenyl, 4-hydroxy-phenyl, 2-hydroxy-phenyl, 4-amino-2-
hydroxy-phenyl,

and pharmaceutically acceptable salts thereof.

JP 2004-525118 A 2004.8.19
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2. Compounds of the formulae 2a-2e,

R® Bm R ',:‘13
4
\N/N\n,ﬂ al \N’N\IrR4
H. H (6]
(o) (o) ot o
O.
2b
oo a1 [ Eﬂa
1 " X AN R*
X /NTR N j‘r
o)
o o wH
o) A4
O.H
2¢ 2d
P R'3
1
16, ~ N 4
R N/ \[rR
O'H °
2e

wherein R®, R and R* have the meaning given in formula 1 and R™ is hydrogen,
5 lower alkyl , formyi or acetyl and R'® is hydrogen, methyl, fluoro, chloro, hydroxy

or ethyl and pharmaceutically acceptable salts thereof.
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3. Compounds of the formulae 3a-3e,

15
R fl-i R's '-1
YT Y Y
H'O O‘H 0 O'H (o]
Oy cl
3a
3b
a1 R'S H
! > N 4
SN jr# N7 er
0
H o e
O l{{m
Oo.
H
3¢ 3d
RS H
R16 \N,r\[TRAI
ot o
3e

wherein R* has the meaning given in formula 1 and R™ is hydrogen, lower alkyl ,
5 formyl or acetyl and R'® is hydrogen, methyl, fluoro, chloro, hydroxy or ethyl and

R' is hydrogen, methyl or ethyl and pharmaceutically acceptable salts thereof.
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4. Compounds of the formulae 4a-f

RZ’J
. R20 . RS b;lRm R
R o S
S N N R'®
- 18 17
N R H o R
H [¢] R o
‘0 o c
O.
H 4 4
R
R20 R R'®
R?! 19 A
R H R L
N N R'®
@.\N/ i H o R
R N*
JH o !
O H
O.H
4d
4c
R0
20 21
2 R w0 R'S HR R'®
R H R S N
1 Cl ”
HO. N AN N R'®
N R'e 17
17 H o R
H o R O
o
de 4f

wherein in formula 4a R'® represents hydrogen, methyl or ethyl and, R'?, R'®,
R'™, R% and, R*, which may be the same or different, represent hydrogen, N-

5 pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro,
bromo, trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R' is
methyl either one or two of the substituents R'?, R'8, R, R®, R?' represent N-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro,
bromo, trifluoromethyl, amino, lower alkylamino, lower alkylendioxy or
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wherein in formula 4b R represents hydrogen, methyl or ethyl and R'7, R'®, R'®,
R?® and R?', which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chlore, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R'7 is N-
pyrrolyl either one or two of the substituents R'®, R, R, R*' represent lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, amino, lower

alkylamino, lower alkylendioxy or

wherein in formula 4¢ R'® represents hydrogen, methyl or ethyl and R'7, R'®, R'®,
R? and R*', which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R" is
hydrogen and R'7 is chloro either one or two of the substituents R'®, R'®, R, R*!
represents, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy,
fluoro, chloro, bromo, trifluoromethyl, amino, lower alkylamino or lower

alkytendioxy or

wherein in formula 4d R", R', R"°, R and R*', which may be the same or
different, represent hydrogen, N-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, lower alkyl,
hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, amino, lower
alkylamino, lower alkylendioxy, in case R' is hydrogen or hydroxy, either one or
two of the substituents R'™, R'®, R®, R represent N-pyrrolyl, 2-pyrrolyl, 3-
pyrrolyl, fower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl,

amino, lower alkylamino, lower alkylendioxy or

wherein in formula 4e R'® represents hydrogen, methyl, ethyl and R, R', R",
R? and R?', which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy or

wherein in formula 4f R'® represents hydrogen, methyl, ethyl and R'7, R', R",
R and R?', which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,

JP 2004-525118 A 2004.8.19
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trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, in case R" is
hydrogen then at least one of the substituents R'?, R'®, R'®, R?® or R?' represents

pyrrolyl, trifluoromethyl, or lower alkylamino

and pharmaceutically accepable salts thereof.
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5. Compounds of the formula 5a-e,

]
20 21
» R p's QR R
R H\S 1
RS H al ~ _N
' N7 R18
XN e -
H O R

Rl? (e)
H. (o)
0 o cl
O.
H s5a sh
R20
R0 H R2! R'®
15 R R'® ]
R |I-| \N’N 18
R
XN 18 17 .
N R H o R
0 R17 N
t
O'H H
O,
H
5d
5S¢
20
R0 5 R2! B .
15 R?! R'® R 'u-i R
oA cl S
HO. SWL N R'8
N R'® o R'7
17 <H
JH fo) R (o)
(0)
Se 5f

5  wherein in formula 5a R'® represents hydrogen, methyl or ethyl and R'7, R'®, R'®,
R% and R?', which may be the same or different, represent hydrogen, lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, lower
alkylamino, lower alkylendioxy, with the proviso that one or two of the
substituents R, R'®, R*®, R and R*' represent trifluoromethyl or chioro or
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wherein in formula 5b R'® represents hydrogen, methyl or ethyl and R', R'®, R",
R? and R?', which may be the same or different, represent hydrogen, lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, lower
alkylamino, lower alkylendioxy, N-pyrrolyl, 2-pyrrolyl or 3-pyrrolyl, with the proviso
that one or two of the substituents R, R'®, R'®, R% and R?' represent N-pyrrolyl,
2-pyrrolyl or 3-pyrrolyl, in case R' represents N-pyrrolyl, at least one of the
substituents R™®, R™, R?.of R*' represents lower alkyl, hydroxy, lower alkoxy,
fluoro, chloro, bromo, trifluoromethyl, lower alkylamino, lower alkylendioxy or

wherein in formula 5¢ R' represents hydrogen, methyl or ethyl and R'7, R'3, R,
R? and R?', which may be the same or different, represent hydrogen, lower
alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo, trifluoromethyl, lower
alkylamino, lower alkylendioxy, with the proviso that one or two of the
substituents R', R'®, R*®, R? and R* represent chloro or trifluoromethyl or

wherein in formula 5d R', R R', R® and R*, which may be the same or
different, represent hydrogen, lower alkyl, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, with the proviso that
one or two of the substituents R'’, R'™, R'", R? and R?' represent chloro,

methoxy, methy! or triflucromethyl or

wherein in formula 5e R' represents hydrogen, methyi, ethyl and R'7, R, R'®,
R and R?', which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
trifluoromethyl, amino, lower alkylamino, lower alkylendioxy, with the proviso that
one or two of the substituents R", R™, R'", R? and R*' represent chioro,

methoxy, methy! of triflucromethyi or

wherein in formula 5f R' represents hydrogen, methyl, ethyl and R'?, R'®, R",
R and R%, which may be the same or different, represent hydrogen, N-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, lower alkyl, hydroxy, lower alkoxy, fluoro, chloro, bromo,
triflucromethyl, amino, lower alkylamino, lower alkylendioxy, with the proviso that
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in case R is hydrogen at least one of the substituents R'?, R'®, R'"®, R® and R*'

represents N-pyrroly, 2-pyrrolyl, 3-pyrrolyl, trifluoromethyl or lower alkylamino

and pharmaceutically acceptable salts thereof.
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6. The end products as described in Examples 1 to 53 and pharmaceutically
acceptable salts thereof.

7. Compounds as claimed in claims 1 to 6

N'-(2,5-Dihydroxy-benzylidene)-benzohydrazide
N’-(2-Hydroxy-benzylidene)-2-(1H-indol-3-yl)-acetohydrazide
N'-(2,5-Dihydroxy-benzylidene)-naphthalene-1-carbohydrazide
3,4,5-Trimethoxy-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
2-Amino-5-chloro-N'-(2-hydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2,4-dihydroxy-benzylidene)-benzohydrazide
3-methoxy-N'-[1-(2-hydroxy-phenyl)-ethylidene]- benzehydrazide
3-Methoxy-N-(2,5-dihydroxy-benzylidene)- benzohydrazide
3,4-Dichloro-N™-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
4-Chloro-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
4-Hydroxy-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
3,4-Dichloro-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
3-Chloro-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
4-Hydroxy-3-methoxy-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide
N-[1-(2,5-Dihydroxy-phenyl)-ethylidene]-benzohydrazide
N'-(2,5-Dihydroxy-benzylidene)-4-hydroxy-3-methoxy-benzohydrazide
N’-(2-Hydroxy-5-methyl-benzylidene)-benzohydrazide
2-Methylamino-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide
2-Methylamino-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
3-Methyl-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(5-chloro-2-hydroxy-benzylidene)-benzohydrazide
2-Methylamino-N'-[1-(2-hydroxy-phenyl)-ethylidene]-benzohydrazide
N-[2-[1-(2-Benzoyl-hydrazono)-ethyl]-phenyl]-acetamide
4-Chloro-N'-[1-(2-amino-phenyl)-ethylidene]-benzohydrazide
3-Methoxy-N'-[1-(2-amino-phenyl)-ethylidene]-benzohydrazide
N'-(2,3-Dihydroxy-benzylidene)-benzohydrazide
3-Methoxy-N'-(2-Hydroxy-benzylidene)-benzohydrazide

A 2004.8.19
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N'-(2,3,4-Trihydroxy-benzylidene)-benzohydrazide
N’-(2,4,5-Trihydroxy-benzylidene)-benzohydrazide
3,4,5-Trimethoxy-N'-(2,4,5-tfrihydroxy-benzylidene)-benzohydrazide
4-Bromo-N'-(2-hydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2-hydroxy-benzylidene)-benzohydrazide
3-Methyl-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2,5-dihydroxy-benzylidene)-benzohydrazide
4-Hydroxy-N'-[1-(2,5-dihydroxy-phenyl}-ethylidene]-benzohydrazide
4-chloro-N'-(2-hydroxy-3-chloro-benzylidene)-benzohydrazide
4-Chloro-N'-(2,4-dihydroxy-benzylidene)-benzohydrazide
3-chloro-N'-(2-hydroxy-5-chloro-benzylidene)-benzohydrazide
4-Methoxy-N-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
3,4-Dichloro-N'-(2,3-dihydroxy-benzylidene)-benzohydrazide
3,5-Bis-(trifluoromethyl)-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
3-Chloro-2-pyrrol-1-yl-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
3-Chloro-2-pyrrol-1-yl-N'-(2-hydroxy-3,5-dichloro-benzylidene)-benzohydrazide
2-Pyrrol-1-ylI-N-(2,4,5-trihydroxy-benzylidene)-benzohydrazide
4-Chloro-3-trifluoromethyl-N’-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
4-Chloro-3-trifluoromethyl-N’-(2-hydroxy-3,5-dichloro-benzylidene)-
benzohydrazide
4-Chloro-N'-(2,4,5-trihydroxy-benzylidene)-benzohydrazide
N'-(2-Hydroxy-3,5-dichloro-benzylidene)-benzohydrazide
3-Chloro-N'-(2,3,4-trinydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2,4,5-trihydroxy-benzylidene)-benzohydrazide
3-Trifluoromethyl-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide
3,4-Dichloro-N'-[1-(2,3,4-dihydroxy-phenyl)-ethylidene]-benzohydrazide
3,4-Dichloro-N-methyl-N'-(2,3,4-trihydroxy-benzylidene)-benzohydrazide

8. Pharmaceutical compositions for the treatment of infections, containing a
compound of any one of claims 1 to 7 and usual carrier materials and adjuvants.
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9. Pharmaceutical compositions for the treatment of infections caused by Gram
positive and Gram negative pathogens, containing a compound of any one of

claims 1 to 7 and usual carrier materials and adjuvants.

10. The compounds of any one of the claims 1 to 7 for use as medicaments for
the treatment of infections.

11. The compounds of any one of the claims 1 to 7 for use as medicaments for
the treatment of infections caused by Gram positive and Gram negative
pathogens.

12. The use of one or more compounds of any one of claims 1 to 7 as active
ingredients for the production of pharmaceutical compositions for the treatment of

infections.

13. The use of one or more compounds of any one of claims 1 to 7 as active
ingredients for the production of pharmaceutical compositions for the treatement

of infections caused by Gram positive and Gram negative pathogens.

14. A process for the manufacture of pharmaceutical compositions for the
treatment of infections containing one or more compounds as claimed in any one
of claims 1 to 7 as active ingredients which process comprises mixing one or
more active ingredient with pharmaceutically acceptable excipients in a manner

known per se.

15. A process for the manufacture of pharmaceutical compositions for the
treatment of infections caused by Gram positive and Gram negative pathogens
containing one or more compounds as claimed in any one of claims 1 to 7 as
active ingredients which process comprises mixing one or more active ingredient
with pharmaceutically acceptable excipients in a manner known per se.

JP 2004-525118 A 2004.8.19
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MOHSEN ISMAIL M: “NEW DERIVATIVES OF
3,5-DICHLOROSALICYLALDEHYDE AS ANTIMYCOTIC
AGENTS"

INDIAN JOURNAL OF PHARMACEUTICAL SCIENCES,
XX, XX,

vol. 48, no. 5, September 1986 (1986-09),
pages 121-124, XP000926581

ISSN: 0250~-474X

page 121, column 1, 1st paragraph; page
123, Table 2 and calumn 1; page 124, Table
3

DATABASE CA “Online!
CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;
CASCAVAL, ALEXANDRU ET AL: "Preparation of
salicylic acid hydrazones from salicylic
acid hydrazide an 2-hydroxyacetophenones"
retrieved from STN
Database accession no. 125:195202
XP002241930
abstract
-& RO 105 07¢ B {(INSTITUTUL POLITEHNIC,
IASI, ROM.) 27 January 1995 (1995-01-27)
column 1, example 1; column 2, example 2;
column 4, claim
BHAMARIA, R. P. ET AL: "In vitro effect
of l-acyl-4-alkyl-(or :
aryl)-thiosemicarbazides,
1-(5-chlorosalicylidine)~4-alkyT-(or
aryl)-thiosemicarbazanes, and some
hydrazones of 5-chlerosalicylaldehyde
against pathogenic bacteria, including
Mycobacterium tuberculosis (H37Rv)"
INDIAN JOURNAL OF EXPERIMENTAL BIOLOGY
(1968), 6(1), 62-3 ,

XP008017308
page 63, Table 3 and column 2

NAWAR. N. ET AL.: "“SOME METAL(II)
COMPLEXES OF O-AMINOACETOPHENONE
BENZOYLHYDRAZONE (AABH): THEIR
PREPARATION, CHARACTERIZATION AND
ANTIMICROBIAL ACTIVITY”

SYNTH. REACT. INORG. MET.-ORG. CHEM.,
vol. 29, no. 8, 1999, pages 1365-1384,
XP008013882

page 1367, Figure 1; page 1380, last
paragraph; page 1382, Table V

e

1-4

1-4

Fomm PCT/ISA210 {continuation of sacond sheet) Gy 1992)
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X HAKSAR C.N. ET AL.: "ANTIBACTERIAL
ACTIVITY OF HYDRAZONES OF SOME SUBSTITUTED
BENZOHYDRAZINES"

LABDEV J. SCI. TECH.,
vol, 12B, no. 1, 1974, pages 13-16,

XP008013852

Y abstract; page 14, Table: hydrazones with
salicylaldehyde

X NAWAR N ET AL: “SYNTHESIS, SPECTRAL AND

ANTIMICROBIAL ACTIVITY STUDIES OF
0-AMINOACETOPHENONE
O-HYDROXYBENZOYLHYDRAZONE COMPLEXES"
TRANSITION METAL CHEMISTRY, CHAPMAN &

HALL, 6B,
vol. 25, no. 1, 2000, pages 1-8,
XP008013873
ISSN: 0340~4285
Y page 3, column 1; page 8: Table, Ist entry
X CHAABAN, IBRAHIM ET AL: “Synthesis of

substituted 2-acetylhydroquinone and

2-acetylbenzoguinone derivatives for an

expected antibacterial activity"

SCIENTIA PHARMACEUTICA (1984), 52(1),

59-65 , .
XP008017341

page 63, Table I

X MOHAN M ET AL: ~"SYNTHESIS,
CHARACTERIZATION AND ANTITUMOR ACTIVITY OF
IRON (II) ANDIRON (III) COMPLEXES OF 3-
AND 5-SUBSTITUTED SALICYLALDEHYDE BENZOYL
HYDRAZONES"

INORGANICA CHIMICA ACTA, LAUSANNE, CH,
vol. 135, 1 March 1987 (1987-03-01), pages
167-177, XP002067536

ISSN: 0020-1693

page 169, compounds of formula I

X SYAMAL A ET AL: "BROMATE-BROMIDE MIXTURE
AS A TITRIMETRIC REAGENT FOR THE
DETERMINATION OF SOME
ORTHO-HYDROXYALDEHYDES, ACIDS, HYDRAZIDES,
SCHIFF BASES AND THEIR METAL COMPLEXES"
JOURNAL OF THE INDIAN CHEMICAL SOCIETY,
THE INDIAN CHEMICAL SOCIETY, CALCUTTA, IN,
vol. 65, 1 February 1988 (1988-02-01),
pages 112-116, XP002067541

ISSN: 0019-4522

page 114, Tahle 2

2,3

1-15

2,3

1-3,6,7

1-3,6,7

Form PCTASA/21D (eenfinuation of second sheet) (July 1682)
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WANG, JITAO ET AL: "Synthesis and
structure of pentacoordinate tin(IV)
complexes”
JOURNAL OF ORGANOMETALLIC CHEMISTRY
(1989), 375(2), 173-81 ,

XP001149038
page 174, Table 1 and first paragraph

AINSCOUGH, ERIC W. ET AL: “Cytotoxicity
of salicylaldehyde benzoylhydrazone
analogs and their transition metal
complexes: quantitative structure-activity
relationships"
JOURNAL OF INORGANIC BIOCHEMISTRY (1999),
77(3-4), 125-133 ,

XP002906285
page 127, table 1: in particular:
compounds 5, 23
WO 99 11262 A {AUER JOHANNES ;BRANDT
MICHAEL (DE}; KUBBIES MANFRED (DE);
SCHMITT) 11 March 1999 (1999-03-11)
page 24, Table 3: compounds 83,84,87,89-91
DATABASE CHEMCATS ‘OnTine!
CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
QHIO, US;
XP002241931
Order number: A2025/0084994
“Screening Collection”
28 March 2000 (2000-03-28), ZELINSKY
INSTITUTE OF ORGANIC CHEMISTRY, MOSCOM,
117913, RUSSIA
DATABASE CA ‘OnTine!
CHEMICAL ABSTRACTS SERVICE, COLUWBUS,
OHIO, US;
INOUE, HITOSHL ET AL: "Preparation af
acylhydrazone derivatives as Maillard
reaction inhibitors and active oxygen
scavengers"
retrieved from STN
Database accession no. 130:325088
XP002241932 -
abstract
-& JP 11 106371 A (NISSHIN FLOUR MILLING
C0., LTD., JAPAN)
20 April 1999 (1999-04-20)
pages 54-56: Tables 1(1)~1(3)

—f—

1-3,6,7

1-3,6,7

2-4,6,7

2,3,6,7

1-4

afi vly 1662)
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Relevant fo claim No,

X

AFONSD, A. M. ET AL:

"Pyraocatechol-3-aldehyde

salicyloylhydrazone as reagent for the

fluorometric determination of zinc"

WIKROCHIMICA ACTA (1984), 2(1-2), 53-60 ,
XP008017272

page 53, 1st paragraph, 1fnes 4,5

DATABASE CA “Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,

QHIO, US;

LAPIN, B. N. ET AL: "Synthesis and

antiradiation activity of azomethines in a

series of trihydroxybenzaldehydes"

retrieved from STN

Database accessian no. 92:146370

XP002241933

iny 4

abstract

& TRUDY INSTITUTA KHIMIT, URAL*SKII

NAUCHNYT TSENTR, AKADEMIYA NAUK SSSR

(1978), 37, 29-34 ,

PIETZSCH, W. ET AL:
"Lipoxygenase-inhibitory azomethines and
benzoylhydrazones. II. Effects of
phenylsubstituted azomethines on the
antigen-induced contractiens of guinea pig
Tung parenchymal strips and jejunum
segments” .
AGENTS AND ACTIONS (1991), 32(1-2), l42-3

XP008017307 -
page 142, column 2: ZIMET 61/85
OSMAN, MAHAR MOHAMED ET AL: “Complexes of
cobalt(II), nickel(II), copper(Il) and
zinc(I1) with 3-hydroxy-2-naphthoyl
hydrazones of some aromatic aldehydes"
ACTA CHIMICA ACADEMIAE SCIENTIARUM
HUNGARICAE (1981), 108(1), 13-23 ,
XP008017273
page 19: two compounds of formula V

MAURYA, MANNAR R. ET AL: "New
dioxouranium(¥1) complexes of tridentate
Schiff bases derived from o-cresotic acid
hydrazide and various aldehydes/ketones"
SYNTHESIS AND REACTIVITY IN INORGANIC AND
METAL-ORGANIC CHEMISTRY (1989), 18(9),
923-30 ,

XP001149015
page 924, first formula

o ffm

1-4

1-4

1-3

1-3

Form PETASA/210 (sontiualion of sacond sheet) (Jaly 1962)
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PITT C G ET AL: "ESTERS AND LACTONES OF
PHENOLIC AMINO CARBOXYLIC ACIDS: PRODRUGS
FOR IRON CHELATION"

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,

val. 29, no. 7, 1986, pages 1231-1237,
XP002036485

ISSN: 0022-2623

page 1236, column 1, compound 17

DOUGLAS, S. PAUL ET AL: "Spectral studies
of complexation reaction between
copper(Il) and
2,3,4-trihydroxyphenylethylidine benzoic
acid hydrazide"
JOURNAL OF THE INDIAN CHEMICAL SOCIETY
(2000), 77{2), 81-82 ,
XP008017274
page 81, column 1: TPBH
PALACIOS, MARIA S. ET AL: "Spectroscopic
properties and crystal structure of an
oxovanadium(V) alkox complex with the
ligand: 5-chlare-o-hydroxyacetophenone
salicythydrazide”
POLYHEDRON (1997), 16(7), 1143-1147 ,
XP002241929
abstract: line 4
KATROLIA, S. P. ET AL: "Studies on
antifungal agents: aromatic acid
hydrazanes of vanitlin, veratraldehyde,
5-bromo-vanillin and bourbonal®
HINDUSTAN ANTIBIOTICS BULLETIN (1989),
31(3-4), 65-70 , .
XP008017285
page 68, Table: compounds 9,10,12
EP 0 866 075 A (ARPIDA)
23 September 1998 (1998-09-23)
cited in the application
claim 9; page 4, lines 16-34
DATABASE CHEMCATS ‘Online!
CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;
XP002241934
Order number: MCL018808
"MCL Screeming Compounds"”
24 May 2001 (2001-05-24), MCL MOSCOW LTD,
MOSCOW, 121170, RUSSIA

e

2,3

2,3

2,3
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DATABASE CHEMCATS ‘Ontine!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
OHIO, US;

XP002241935

Order number: 5630714

"ChemBridge Product List"

17 January 2002 (2002-01-17), CREMBRIDGE
CORPORATION, SAN DIEGQ, CA, 92127
DATABASE CHEMCATS ‘Online!

CHEMICAL ABSTRACTS SERVICE, COLUMBUS,
QHIO, US;

XP002241936

Order number: NS28534

"Explare Library Collection"

14 May 2001 (2001-05-14), NANOSYN
COMBINATORIAL SYNTHESIS INC, MOUNTAIN
VIEW, CA, 94043-2213

XIAN H ET AL: "PREPARATION OF
1,2-DIACYLBENZENES FROM O-HYDROXYARYL
KETONE ACYLHYDRAZONES USING CROSS—LINKED
POLYASTYRENE~-( IODOSO DIACETATE ("
SYNTHETIC COMMUNICATIONS, MARCEL DEKKER,
NEW YORK, NY, US,

vol. 31, no. 16, 2001, pages 2413-2418,
XP001102733

ISSN: 0039-7911

page 2414, compound 3 and page 2415, Table
1: entries 1-3,5-7,9,10,13,14

WO 01 70213 A (JOHNSON MICHAEL E ;MULHEARN
DEBBIE € (US); NEYFAKH ALEXANDER A s)

27 September 2001 (2001~09-27)

abstract; page 54, Table: compound 1044

WO 03 007955 A (CANCER RES TECHNOLOGY LTD
;HICKSON IAN DAVID (GB); HAMMONDS TIMOTH)
30 January 2003 (2003-01-30)

page 86, line 15

1-3,6,7

1,8-15
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INTERNATIONAL SEARCH REFORT PCT/EP

ion No.
02/00474

Box | Obseryations where certaln claims were found unsearchable (Continuation of item 1 of first sheet)

This Inlernational Search Report has nat bean established In respact of certain claims under Articla 1 7{2)(a) for the following reasons:

1. D Claims Nos.;

because they relate to subject matter not required to be searched by this Authority, namely;

2. m Claims Nos.:

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningiul Inierational Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. l__—l Claims Nos.:
because they are dependent claims and are not drafied in accordance with the secand and third sentences of Rule 6.4(a).

‘Box Il Observations where unity of ion is lacking (Conti fon of item 2 of first sheet)

This International Searching Authority found multiple in this as follows:

see additional sheet

1. III As all reguired additional search fees were timely pald by the appiicant, this international Search Repart covers all
searchahle claims,

2. D As all searchable claims coukd be searched withaut efiort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only same of the required additional search feas were timely paid by the applicant, this Interational Search Report
covers only those claims for which feas were paid, specifically claims Nos.:

4. D No required addifional search fees were timely paid by the applicant. Ganseguently, this Intsrnaticnal Search Reportis
Testricted to the invention first mentioned In the claims; itis covered by claims Nas,:

Remark on Protest D The additional search fees were accompanled by the applicant's protest,

No protest accompanled the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998)
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International Application Ne. PCTEP 02 00474

FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

Continuation of Box I.2

The following is noted with respect to invention 3.:

The initial phase of the search revealed a very large number of dacuments
relevant to the issue of novelty. So many documents were retrieved that
it is impossible to determine which parts of claims 2 and 3 may be said
to define subject-matter for which protection might legitimately be
sought (Article 6 PCT). For these reasons, a meaningful search over the
whole breadth of the claims 1is impossible.

Present claim 1 relates to an extremely Targe number of possible
compounds. In fact, the claims contains so many provisos that a Tack of
clarity (and/or conciseness) within the meaning of Article 6 PCT arises
to such an extent as to render a meaningful search of the claim
impossible.

Consequently, with respect to invention 3., the search report can be

considered complete only for the compounds of claims 4-7 and their
pharmaceutical use.

The applicant’s attention 1s drawn to the fact that clalms, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preTiminary examination (Rule 66.1(e} PCT). The applicant
is advised that the EPQ policy when acting as an International
Preliminary Examining Authority is normally not to carry aut a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended fallawing
receipt of the search report or during any Chapter II procedure.
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1~3 and 6-15 partially
Phenylhydrazones of formula (I), claim 1, wherein R1 is
lower alkyTl-carbonylamino or formylamino; compositions
containing them; uses thereof.

2. Claims: 1-15 partially
Phenylhydrazones of formuia (I), claim 1, wherein R1 is
amino or lower alkyl-amino; compositions centaining them;
uses thereof.

3. Claims: 1-15 partially
Phenylhydrazones of formula (I}, claim 1, wherein Rl is
hydroxy and R11 1s hydrogen or Tower alkyl; cempositions
containing them; uses thereof.

4. Claims: 1-1% partially
Phenylhydrazones of general formula (I), claim 1, wherein Rl
is hydroxy and R11 is hydroxy or Tower alkaxy; compositions
containing them; uses thereof.

5. Claims: 1-15 partially
Phenylhydrazones of formula (I), claim 1, wherein Rl is

hydroxy and R11 is fluora, chlore or amino; camposttians
cantaining them; uses thereof.
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