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Title: 7= s -8= S -

1. Fie of t vention

The invention relates to novel [4S-~(4alpha,
12aalpha) }J-4~ (dimethylamino) -7~ (substituted)~8-(sub-
stituted)-~9-(substituted)-1,4,4a,5,5a,6,11,12a~-
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxoc-2-naph-
thacenecarboxamides herein after called .
7-(substituted) -8-(substituted)-9-(substituted)-6~de-
methyl-6~deoxytetracyclines, which are useful as
antibiotic agents and exhibit antibacterial activity
against a wide spectrum of organisms including
organisms which are resistant to tetracyclines.

The invention also relates to novel
7-(substituted)-8-(substituted)-9~(substituted)-6-
demethyl-6-deoxytetracycline intermediates useful for
making the novel compounds of the present invention and
to novel methods for producing the novel compounds and
intermediate compounds.

s o INVENTION

This invention is concerned with novel
7~ (substituted) -8~ (substituted)-9-(substituted)~6-de-
methyl-6-deoxytetracyclines, represented by formulas I
and II, which have antibacterial activity; with method
of treatzng infectious diseases in warm blooded animals

,'ﬂgemploylng these new compound; with methods of treating

@or controlllng veter1nary diseases; with pharmaceut1ca1
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intermediate compounds and processes for the production
of these compounds. More particularly, this_ invention
is concerned with compounds of formulas I and II which
have enhanced in vitro and in vivo antibiotic activity
against tetracycline resistant strains as well as a
high level of activity against strains which are nor-
mally susceptible to tetracyclines.

In formula I and II, X is selected from halo-
gen or trifluoromethanesulfbnyloxy: the halogen is
selected from bromine, chlorine, fluorine or iodine; R
and Rl are the same or different and are selected from
hydrogen:; nitro; amino; halogen (selected from chlo-

rine, bromine, fluorine or iodine):; cyano; hydroxy; or
2.3,

—N’R H .
and when R or Rl = -NR2R3 and.R2 = hydrogen,

R = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R? = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:;

and when R2 = n-propyl,

R3 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:

and when R® = l-methylethyl,

RS = n-butyl, l-methylpropyl or 2-methylpropyl;
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and when R2 = n-butyl,

R? = n-butyl, l-methylpropyl or z-méthylpropyl:
and when R? = 1-methylpropyl,

R3 = 2—methy1propylf

. and when R or R1 = -NR2R3 and Rz = hydrogen,

R3 is selected from R4‘°“2)n°°‘ or rR?

and when R> = R*(cH,) cO- and n=o0,

R? is selected from hydrogen; amino; hydroxyamino:
straight or branched mono(cl-cs)alkylamino group se-
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethy1buty1,'1,3—dimethy1butyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (C,- 8)cycloalkylamino
group selected from cyclopropyl, trans—-l,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-di-
methylcyclopropyl, cis-2,3-dimethylcyclopropyl, cyclo-
butyl, trans-2,3-dimethylcyclobutyl, cis-2,3-dimethyl-
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1]hept-2-yl, or bicyclo[2.2.2]~
oct~2~-ylamino and where appropriate their diastereomers
and enantiomers; straight or branched chain
di(cl-cs)alkylamino group selected from dimethylamino,
diethylamino, methyl(ethyl)amino, ethyl(l-methylethyl)-
amino or a combination of methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1~-dimethylethyl, n-pentyl, 2-méthy1buty1,
1,1~dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl, '
2,2~dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~dimethylbutyl or 1-methy1-1-ethylpropy1amino and
where appropriate their diastereomers and enantiomers:;
(cl-cs)alkoxyamino group selected from methoxy, ethoxy,

propoxy, butoxy,

[ 4
(CHz)nSOth
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pentoxy or hexoxyamiho: .(cs-cs)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-
poxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, c¢is-2,3~dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy,
cis-2,3~dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo{2.2.1l]hept-2-
yloxy, or bicyclo[2.2.1]Joct-2~yloxyamino and where
appropriate their diastereomers and enantiomers:;
(c7-c1°)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino; _
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3, 4-dimethylpyrrolidinyl, 2-azabicyclof2.1.1]-
hex-2-yl, 5-azabiéyclo[2.1.1}hex-5-y1, 2-azabicyclo-
[2.2.1]hept-2~yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2)oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-diazabicyclo{2.2.2]hept-
2-yl, or 2,5-diaza~5-methylbicyclo{2.2.1]hept-2-yl and
where appropriate their diastereomers and enantiomers:;
azaheterocyclic group selected from l-imidazolyl,
1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l-tetrazolyl, or 2-tetrazolyl: carboxy(cz-c4)alky1-
amino group selected from aminoacetic acidq,
a-aminopropionic acid, or 'a-aminobutyric acid and
their optical isomers; (heterocyclo)amino group
selected from 2~ or 3-furyl, 2- or 3-thienyl, 2-, 3- or
4~pyridyl, 2~ or S-pyridazinyl, 2-pyrazinyl, or
2~(imidazolyl)amino and their substituted analogues
(substitution selected from straight or branched
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(cl-cs)alkyl); (cs-clo)arylamino group selected from
phenylamino or naphthylamino; substituted
(cs-clo)arylamino group selected from
4-(acetamido)phenyl, 2-,3- or 4-halophenyl, 2-,3-, or
4—(cl-c4)alky1pheny1, or 2-,3-~ or 4~carboxyphenylamino:;
(c7-c1°)ary1a1ky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-c4)a1kyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl or 1,1—dimethY1ethY1;
(c3-c6)cycloa1ky1 group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted
(cs-cs)cycloalkyl group (substitution selected from
(cloca)alkyl, cyano, amino or (cl-cs)acyl):
(cs-clo)aryl group selected from phenyl, a-naphthyl or
A-naphthyl; substituted (cs-clo)aryl group
(substitution selected from halo, (cl-c4)a1koxy,
trihalp(cl-c3)a1kyl, nitro, amino, cyano,
(cl-c4)a1koxycarbony1, (cl-c3)a1kylamino or carboxy):
(c7-C9)ara1ky1 group selected from bgnzyl,
l-phenylethyl, 2-phenylethyl or phenylpropyl:;
a-hydroxy(cl-c3)a1ky1 group selected from
hydroxymethyl, a-hydroxyethyl,a-hydroxy-l-methylethyl
or ae-~hydroxypropyl:; a-nercapto(cl-c3)a1ky1 group
selected from mercaptomethyl, a-mercaptoethyl,
a-mercapto-l-methyl-ethyl or a-mercaptopropyl:;
halo(cl-cs)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2~-fluorcethyl, 2,2-difluorocethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2—iodoethy1: a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:
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Z = N, 0, S or S

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

zi

21
| /> or | 2
z

Z or 2! = N, 0, S or Ss

such as imidaéolyl, pyrazolyl, benzimidazolyl, oxazol~
¥l, benzoxazolyl, indazolyl, thiazolyl, benzothiazol-
yl, 3-alkyl-3H-imidazo[4,5-b]jpyridyl or pyridylimida-
zolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1; cs-aryl; substituted Cs-aryl (substitu~
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (Cl-c4)alkoxycarbony1,
(Cy-C;)alkylanino or carboxy): (C,-Cg)aralkyl group
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selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) :

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4~ethyl-2,3-dioxo-l1-piperazinyl, 4-methyl-2,3-dioxo-
l-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxo-thiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifiuoroacetyl, (c3-c6)cycloa1kylcar-
bonyl such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-dimethyl-
cyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)car-
bonyl, (2-ethylcyclopropyl)carbonyl, (2-methyl-
cyclopentyl)carbonyl or (3-ethylcyclobutyl)carbonyl,
(cs-clo)aroy; selected”f:om benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)a1ky1benzoy1 such as 4-toluoyl, 2-toluoyl or
4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heterocatom
optionally having a benzo or pxrido ring fused thereto:
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z 4

Z - N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

\
| /> or /L

y4
Z or Z’ = N, O, S or Se
such ‘as imidazolyl, pyrazolyl, benzimidazolyl,
oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzo-
thiazolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or '
pyridylimidazolyl, or a five membered saturated ring

with one or two N, O, S or Se heteroatoms and an
adjacent appended O heteroatom:

(A is selected from hydrogen; straight or branched
(cl-c4)alky1: cs-aryls substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)alky1, nitro, amino, cyano,
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(cl-c4)alkoxycarbonyl, (cl-cs)alkylamino or carboxy):
(c7-C9)aralky1 group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1kyl-
thiopyridazinyl, or a six membered saturated ring with
one or two N, O, S or Se heterocatoms and an adjacent
appended O heterocatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-
piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl:
(cl-c4)a1koxycarbony1 group selected from

_methoxycarbonyl, ethoxycarbonyl, straight or branched

propoxylcarbonyl, straight or branched butoxycarbonyl
or allyloxycarbonyl: ae-aminomethoxycarbonyl;
halomethoxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (cl-ca)alkyl group,
halogen, (cs-clo)aryl group selected from phenyl,
a-naphthyl, A-naphthyl, substituted (cs-clo)aryl group
(substitution selected from halo, (cl-c4)alkoxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano,
(Cl-c4)a1koxycarbony1, (cl-c3)alky1amino or carboxy),
halo(cl-cs)alkyl group such as bromomethyl, fluoro-
methyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl,
2,2-difluorocethyl, 2,2,2-trifluoroethyl, 2-bromoethyl
or 2-iodoethyl, a heterocycle group selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto:
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4 4

Z =« N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl]:; (cl-c4)alkoxy group such
as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy:; cs-aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(c -C, )alkyl, nitro, cyano, thiol, amino, carboxy,
dl(C )alkylamino), ( 1o)aralkyloxy group such as
benzyloxy, 1-pheny1ethyloxy or 2-phenylethyloxy;
vinyloxy or substituted vinyloxy group (substitution
selected from (cl-c4)a1ky1, cyano, carboxy, or
(c6 )aryl selected from phenyl, c—-naphthyl or
ﬁ-naphthyl). RaRpamlno(c )alkoxy group, wherein
RaR is a straight or branched (cl-c4)a1kyl selected
from methyl, -ethyl, n-propyl, l-methylethyl, n-butyl,
i-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl or
aRp is (caz)n, n=2-6, or -(cnz) W(CH )2— wherein W is
selected from -N(Cl-cs)alkyl [straight or branched],
-NH, -NOB [B is selected from hydrogen or '
(c -C )alkyl], O or S; or RaRPamlnoxy group, wherein
RaR 1s a straight or branched (cl-c4)a1ky1 selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, or 2-methylpropyl or R?Rb is (caz)n,
n=2-6, or -(CH2)2W(CH2)2- wherein W is selected from
-N(C ) alkyl [straight or branched], -NH, -NOB [B
is selected from hydrogen or (cl-cz)alkyl], 0 or S8; and
when R R (CH ) co and n=1-4;
R? is selected from hydrogen; straight or branched
(cl—c4)a1kyl group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, 1-methylpropyl,
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2-methylpropyl or lrl-dimethylethyl: (c3-c6)cycloalky1
group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted
(Cs-cs)cycloalkyl grogp (substitution selected from
(cl—ca)alkyl, cyano, amino or (cl-c3)acyl):
(cs-clo)aryl group selected from phenyl, a-naphthyl or
A-naphthyl; substituted(cs-clo)- aryl group
(substitution selected from halo, (cl—c4)a1koxy,
trihalo(cl-ca)alkyl, nitro, amino, cyano,
(cl-c4)a1koxycarbony1,_(cl-ca)alkylamino or carboxy):;
(c7-c9)ara1kyl group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl:; acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (cs-cs)cycloalkyl- carbonyl,
(cs-clo)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-dif1uogobenzoy1,
(cl—c4)alkylbenzoy1 such as 4-toluoyl, 2-toluoyl or
4-(1-methylethyl)benzoyl, (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, tﬁienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heterocatoms
optionally having a benzo or pyrido ring fused thereto:
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\
| ,;> or R
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo{4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se hetercatoms and an adjacent appended

O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)alky1; cs-arylg-substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)a1kyl, nitro, amino, cyano, (cl—c4)-
alkoxycarbonyl, (cl-cs)alkylamino or carboxy):
(c7-c9)ara1ky1 group selected from benzyl,
l1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-ca)alkylthiopyrida-
zinyl, or a six membered saturated ring with one or two
N, O, S or Se hetercatoms and an adjacent appended O
heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1- piperazinyl, 4-methyl-2,3-dioxo-
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1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl:
(cl-c4)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy,n-butoxy or tert-butoxy: cs-aryloxy group
selected from phenoxy or substituted phenoxy
(substitution selected from halo, (cl-c4)a1ky1, nitro,
cyano, thiol, amino, carboxy, di(cl-CB)alkylamino);
(c7-c10)aralkyloxy group such as benzyloxy,
l-phenylethyloxy or 2-phenylethyloxy:; (cl-c3)alkylthio
group selected from methylthio, ethylthio, propylthio
or allylthio; cs-arylthio group selected from
phenylthio or substituted phenylthio (substitution
selected from halo, (cl-c4)a1ky1, nitro, cyano, thiol,
amino, carboxy, di(cl-c3)a1kylaminc): ce-arylsulfonyl
group selected from phenylsulfonyl or substituted
phenylsulfonyl (substitution selected from halo,
(cl—c4)a1koxy, trihalo(cl-cs)alkyl, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-c3)a1ky1amino or
carboxy) ; (c7-c8)ara1ky1thio group such as benzylthio,
1-phenylethylthio or 2-phenylethylthio; a heterocycle
group selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heﬁeroatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O0,S or Se heterocatoms
optionally having a benzo or pyrido ring fused thereto:
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2! - 7!

\

| 2> or /L
7 |

Z or Z1 « N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl,
benzothiazolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or
pyridylimidazolyl, or a five membered saturated ring
with one or two N, O, S or Se heteroatoms and_an
adjacent appended O heterqatom:

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1; cs-aryl; substituted cs-aryl
(substitution selected from halo,(cl-c4)alkoxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano,
(cl-c4)alkoxycarbony1, (cl-c3)alky1amino or carboxy):
(c7-C9)ara1ky1 group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym—-triazinyl, pyrimidinyl or (cl-c3)alkylthiopyri-
dazinyl, or a six membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-pipera- zinyl, 4-methyl-2,3-dioxo-
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l1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group:; a-hydroxy(cl-c3)alkyl group
selected from hydroxy- methyl, a-hydroxyethyl or
a-hydroxy-l-methylethyl or a-~hydroxypropyl:
halo(cl—c3)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluorcethyl, 2,2,2-trifluorcethyl,
2-bromoethyl or 2-iodoethyl; acyl or haloacyl group
selected from acetyl; propionyl, chloroacetyl,
trifluoroacetyl, (c3-c6)cycloalkylcarbonyl,
(cs-clo)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs—clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl, 3,4-difluorcbenzoyl,
(cl-c4)alkylbenzoy1 such as 4-toluoyl, 2-toluoyl or
4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, 0O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-

" dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

furanyl,benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:
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I p e |
z

Z or Z1 - N..O. S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5-b)pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se heteroatoms and an adjacent appended
O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; C -aryl; substituted Cg -aryl )
(substitution selected from halo,(clfc4)a1koxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamino or carboxy):;
(C7-c9)-ara1ky1 group selected from benzyl,
l-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, g-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1kylthiopyri-
dazinyl, or a six membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
O heterocatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-l1-piperazinyl, 4-methyl-2,3-dioxo-
l-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
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2-dioxomorpholinyl or 2-dioxothiomorpholinyl:;
(cl-c4)alkoxycarbcnyl'group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl. RaR amlno(c )alkoxy group,
wherein RaR is a straight or branched (c )alkyl
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, or 2-methylpropyl or RaRP is
(CHz)n, n=2-6, or -(CH2)2W(CHZ)2— wherein W is selected
from -N(c -C )alkyl [straight or branched], -NH, -NOB
(B is selected from hydrogen or (c )alkyl], O or S;
or R Rkamlnoxy group, wherein R Rp is a straight or
branched (c1 4)alkyl selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (CHz)n, n=2-6, or -(CHZ)ZWH
(cnz)z- wherein W is selected from -N(cl-c3)a1kyl
[straight or branched], -=NH, -NOB [B is selected from
hydrogen or (C,-C,)alkyl], O or S; |

and when R® = R*(cH,) co- and n = 2-4,

R? is selectea frcm amlno, hydroxyamino; straight or
branched mono(cl-cs)alkylamlno group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethy1propyi, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (c3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl,
trans-2,3-dimethylcyclopropyl, cis-2,3-di-
methylcyclopropyl, cyclobutyl, trans-2,3-dimethylcyclo-
butyl, cis-2,3-dimethylcyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl,
bicyclo[2.2.1]hept-2~yl, or bicyclo[2.2.2]-
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oct-2~-ylamino and where appropriate their diastereomers
and enantiomers; straight or branched chain
di-(cl~c6)alky1amino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers: (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-c8)cycloa1koxyamino_graup
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-
poxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy,
cis-2,3-dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1}hept-2-
yloxy, or bicyclo[2.2.1l)]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(C7-C1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)nmethoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino:
(C,-Cg)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4~dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclof2.1.1])-
hex-2-yl, 5-azabicyclo{2.1.1l]hex-~5-yl, 2-azabicyclo-
[2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl,
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4-(C1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-
2-yl, or 2,5-diaza-5-methylbicyclo(2.2.1]hept-2-yl and
where appropriate their diastereomers and enantiomers:
azaheterocyclic group selected from l-imidazolyl,
l-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l-tetrazolyl, or 2-tetrazolyl: carboxy(cz-c4)a1kylamino
group selected from aminoacetic acid, e-aminopropionic
acid, or c-aminobutyric acid and their optical
isomers; (heterocyclo)amino group selected from 2- or
3-furyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or
S-pyridazinyl, 2-pyrazinyl, or 2-(imidazolyl)amino and
their substituted analogues (substitution selected from
straight or branched (cl-cs)alkyl); (cs-clo)arylanino
group selected from phenylamino or naphthylamino:
substituted (cs-clo)arylamino group selected from
4-(acetamido)phenyl, 2-,3- or 4-halophenyl, 2-,3-, or
4-(cl-c4)a1ky1pheny1, or 2-,3- or 4-carboxyphgnylamino;
(c7-clo)ary1a1ky1amino group selected from benzyl,

.2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,

(1-naphthyl)methyl or phenylpfopylamino:
(¢,-C,)alkoxycarbonylamino group selected from
tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or
propoxycarbonylamino;

and when R3 = R4’(CH2)nsoz- and n = 0,

R*’ is selected from amino; hydroxyamino; straight or ’
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino'and where appropriate their
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diastereomers and enantiomers; (c3-c8)cycloalkylamino
roup selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl,
trans-2,3-dimethylcyclopropyl, cis-2,3-dimethyl-
cyclopropyl, cyclobutyl, trans-2,3-dimethylcyclobutyl,
cis-2,3~dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept~2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereocmers and enantiomers; straight or branched
chain di—(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1¥dimethy1propyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, _
1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l1-methyl-1-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-c8)cycloa1koxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-
poxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy,
cis-2,3-dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-2-
yloxy, or bicyclo[2.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(C7-c10)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, e-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(czfca)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4~-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
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hex-2-yl, 5-azabicyclo[2.1.1l]hex-5-yl, 2-azabicyclo-
[2.2.1]hept-2-Y1, 7-a2abicyc10[2.2.1]hept-7-y1, or
2-azabicyclo{2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,s-diazabicyélotz.2.2]hept-
2-yl, or 2,5-diaza-5-methylbicyclo[2.2.1]hept~2-yl and
where appropriate their diastereomers and enantiomers;
azaheterocyclic group selected from l-imidazolyl,
i1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l-tetrazolyl, or 2-tetrazolyl: (cs-clo)arylamino group
selected from phenylamino or naphthylamino;
(c7-c1°)arylalky1aminc group selected from benzyl,
2-phenylethyl, c-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino:; straight or
branched (cl-c4)a1ky1 group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
(cs-cs)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted
(ca-cs)cycloalkyl group (substitution selected from
(cl-c3)a1ky1, cyano, amino or (cl-ca)acyl):
(cs-clo)aryl group selected from phenyl, c-naphthyl or
f-naphthyl; substituted (cs-clo)aryl group
(substitution selected from halo, (cl-c4)alkoxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano,
(cl-c4)a1koxycarbony1, (cl—c3)alky1amino or carboxy) :
(c7-C9)aralky1 group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl: halo(cl-c3)a1ky1 group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluorocethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-chloroethyl, 2,2-dichloroethyl,
2,2,2~-trichloroethyl, 2-bromoethyl or 2-iodoethyl; a
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heterocycle group selected from a five membered
aromatic or saturated ring with one N, 0, S or Se
hetercatom optionally having a benzo or pyrido ring
fused thereto: '

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, 0, S or Se hetercatoms
optionally having a benzo or pyrido ring fused thereto:

z! z!

N\

| ) e At
z X

Z or 2! - N, O, S or Se

such as imiaazolyl, pyrazolyl, benzimidazolyl,
oxazolyl, benzoxazolyl, indazolyl, thiazolyl,
benzothiazolyl, 3-alkyl-3H~imidazo[4,5-b]pyridyl or
pyridylimidazolyl, or a five membered saturated ring
with one or two N, 0, S or Se heteroatoms and an
adjacent appended O heterocatom:
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A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: cs-aryl: substituted cs-aryl
(substitution selected from halo,(cl—c4)a1koxy,
trihalo(cl-c3)a1kyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)a1kylamino or-ca:boxy); (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as y-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3~dioxo~-l~-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-l-pipera-
zinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl;
RaRbamino(cl-c4)alkoxy group, wherein RaRP is a
straight or branched (cl—c4)a1ky1 selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, '
1-methylpropyl, or 2-methylpropyl or R%RP is (CH,) .,
n=2-6, or -(CH2)2W(CH2)2~ wherein W is selected from
-N(cl-c3)a1ky1 [straight or branched], ~-NH, ~NOB [B is
selected from hydrogen or (C -cs)alkyl], O or S; or
RaRbaminoxy group, wherein R"R~ is a straight or
branched (cl-c4)alky1 selected from methyl, ethyl,
n-propyl, 1l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (Cﬁz)n, n=2-6, or -(Cﬁz)zw-
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(CHZ)Z- wherein W is selected fron -N(cl—cs)alkyl
[straight or branched], -NH, -NOB [B is selected from
hydrogen or (Cl-cs)alkyl], O or S;

and when R° = R4'(CH2)nsoz- and n= 1-4,

R4' is selected from hydrogen; straight or branched
(c,-C,)alkyl group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl:;
(cl-c4)carboxya1kyl group; (¢3-c6)cycloalky1 group
selected from cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl; substituted (c3-c6)cycloalky1 group
(substitution selected from'(cl-c3)a1kyl, cyano, amino
or (cl-cs)acyl); (cs-clo)aryl group selected from
phenyl, o-naphthyl or g-naphthyl; substituted
(cs-clo)aryl group (substitution selected from halo,
(cl-c4)alkoxy, trihalo(cl-cs)alkyl, nitro, amino,
cyano, (cl-c4)alkoxycarbonyl, (cl-c3)a1kylamino or
carboxy) ; (c7-c9)ara1ky1 group selected from benzyl,
l1-phenylethyl, 2-phenylethyl or phenylpropyl:
(cl-c4)a1koxy group such as allyloxy, methoxy, ethoxy,
n-propoxy or tert-butoxy: cs-aryloxy group selected
from phenoxy or substituted phenoxy (substitution
selected from halo, (cl-C5)a1ky1, nitro, cyano, thiol,
amino, carboxy, di(cl-cs)alkylamino)z
(c7-c1°)ara1kyloxy group such as benzyloxy, l-phenyl-
ethyloxy or 2-phenylethyloxy: R?Rpamino(cl-c4)alkoxy
group, wherein RaRP is a straight or branched
(cl-c4)a1ky1 selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRP is (CHz)n, n=2-6, or
-(CH2)2W(CH2)2— wherein W is selected from -N(cl-c3)-
alkyl [straight or branched}, -NH, -NOB [B is selected
from hydrogen or (cl-cs)alkylj, O or S; or RaRPaminoxy
group, wherein RaRP is a straight or branched
(cl-c4)a1ky1 selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-butyl, 1l-methylpropyl, or

2-methylpropyl or R?Rp is (cnz)n, n=2-6, or
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-(CHZ)ZW(Cﬂz)z- wherein W is selected from -N(cl-cs)-
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrecgen or (cl-cs)alkyl], O or S:
(cl-cs)alkylthio group selected from methylthio,
ethylthio or n-propylthio; cs-arylthio group selected
from phenylthio or substituted phenylthio (substitu-
tion selected from halo, (cl-cs)alkyl, nitro, cyano,
thiol, amino, carboxy, di(cl-cs)alkylamino):
(c7-c8)aralkylthio group such as benzylthio,
1-phenylethylthio or 2-phenylethylthio;

a heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, S or Se
heteroatom optiocnally having a benzo or pyrido ring

fused thereto: |

Z = N, 0, S or Ss

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

z! z!

\

| /> or /L
z

Z or y N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
1yl, 3-alkyl-3H-imidazo[4,5-b]lpyridyl or pyridylimid-
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azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom: '

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl: cs-aryl: substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (Cl-c3)alky1amino or carboxy) ;
(c7-c9)ara1ky1 group selected from benzyl,
1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, g-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinYl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or
(cl-c3)alkylthiopyridazinyl,'or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-1-piperazihyl, 4-ethyl-2,3-dioxo-1-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclo-
propyl-2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; hydroxy group; mercapto group:;
amino; hydroxyamino; straight or branched
mono(cl-cs)alkylamino group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1~-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
1-methylpentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl,
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3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l~-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (c3-c8)cycloa1kylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-
2,3-dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-
2,3-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl—cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,.

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, 1l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2~dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1l-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyaminq: (c3—c8)cycloa1koxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-
poxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, cis-2,3-dimethylcyclopropoxy, cyclo-
butoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-2-
yloxy, or bicyclo[2.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7—clo)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, e-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyaminoi
(C,-Cg)azacycloalkyl group selected from aziridinyl,
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azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclo[2.1l.1]hex-5-yl, 2-azabicyclo-
[2.2.1]hept-2~-yl, 7-azabicyclo(2.2.1l)hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocyclo-

alkyl group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-diazabicyclo{2.2.2]hept~
2-yl, or 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl and
where appropriate their diastereomers and enantiomers;
azaheterocyclic group selected from l-imidazolyl,
1-pyrrolyl, 1—(1,2,3-triazo;g1), 4-(1,2,4-triazolyl),
l-tetrazolyl, or 2-tetrazolyl: (cs-clo)arylamino group
selected from phenylamino or naphthylamino;
(c7-cl°)arylalky1amino group selected from benzyl,
2-phenylethyl, o-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino;
halo(cl-c3)alky1 group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2-fluorocethyl, 2,2-difluoroethyl, 2,2,2-trifluorocethyl,
2-chloroethyl, 2,2-dichloroethyl, 2,2,2-trichloroethyl,
2-bromoethyl or 2-iodoethyl; acyl or haloacyl group
selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (c3-c6)cycloalkylcarbonyl,
(cs-clo)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorcbenzoyl,
(cl—c4)alky1benzoy1 such as 4-toluoyl, 2-toluoyl or
4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

z? z!
_ \
I ,;> or 7,2
y4

Z or Z! = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se hetercatoms and an adjacent appended
O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl; cs—aryl; substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano,
(cl—c4)alkoxycarbony1, (Cl—c3)alky1amino or carboxy):
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(C7-C9)aralkyl group selected from benzyl,
l-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q~butyrolactam, 7g-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (Cl-ca)alkylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-l-piperazinyl, 4-methyl-2,3-dioxo-
l1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl;
(c1-c4)a1koxycarbonyl group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbenyl; R5 is selected from hydrogen:;
straight or branched (cl-c3)alky1 group selected from
methyl, ethyl, n-propyl or l-methylethyl; (cs-clo)aryl
group selected from phenyl, a-naphthyl or S-naphthyl;
(c7-c9)ara1kyl group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:

Z - N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
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aromatic ring with two N, O, S or Se heterocatoms
optionally having a benzo or pyrido ring fused thereto:

! -
T e
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5~b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se hetercatoms and an adjacent appended
O hetercatom:

A

(A is selected froﬁ'hydrogen; straight or branched
(cl-c4)a1kyl; cs—arylz substituted c6~ary1
(substitution selected from halo,(cl-c4)alkoxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)a1kylamino or carboxy):
(c7-c9)ara;ky1 group selected from benzyl,
l1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as q-butyrolactam, y-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3) alkylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
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2-dioxomorpholinyl, 2-dioxothiomorpholinyl: or
-(CHZ)nCOOR7 where n=0-4 and R7 is selected from
hydrogen: straight or branched (cl-cs)alkyl group
selected from methyl, ethyl, n-propyl or l-methylethyl:
or (c o)aryl group selected from phenyl, e-naphthyl,
ﬂ-naphthyl. R is selected from hydrogen; straight or
branched (cl- 3)alkyl group selected from methyl,
ethyl, n-propyl or l-methylethyl: (cs-clo)aryl group
selected from phenyl, a-naphthyl or A-naphthyl:
(c7-c9)ara1ky1 group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl:; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally
having a benzo or pyrido ring_fused thereto:

/\--,, @

4 ' 4

Z = N, 0, S or S¢s

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
aromatic ring with two N, O, S or Se heterocatoms
optionally having a benzo or pyrido ring fused thereto:

z! z!

\

| 2> or x
i

Z or 2! - N, O, S or Se



10

15

20

25

30

35

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl;-benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se hetervcatoms and an adjacent appended
O heterocatom: '

A : A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1; cs-aryls substituted cs-aryl
{substitution selected from halo,(cl-c4)alkoxy,‘
trihalo(cl-cs)alkyl, nitro, amino, cyano, (c1-c4)-
alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy) ;
(c7-cg)ara1ky1 group selected from benzyl,
l1-phenylethyl, 2-phenylethyl or phenylpropyl)

such as 9-butyrolactam, 9-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym~triazinyl, pyrimidinyl or (cl-c3)alkylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se hetercatoms and an adjacent -
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-pipera- zinyl,
4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-
2-dioxo-l1-piperazinyl, 2~-dioxomorpholinyl, 2-dioxo-
thiomorpholinyl; or -(CHZ)nCOOR7' where n=0-4 and
is selected from hydrogen; straight or branched
(cl—c3)alky1 selected from methyl, ethyl, n-propyl or

77
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l-methylethyl; or (Cé-clo)aryl selected from phenyl,
e-naphthyl or g-naphthyl; with the proviso that Rs'and
R6 cannot both be hydrogen;
or R° and R® taken together are -(CHZ)ZW(an)z-;'
wherein W is selected from (CHz) and n=0-1, -<NH,
N(c1 3)alkyl [straight or branched], -N(cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically
acceptable organic and inorganic salts or metal
complexes.

Preferred compounds are compounds according
to the above formula I and II in which X is selected
from halogen or trifluoromethanesulfonyloxy: the halogen
is selected from bromine, chlorine, fluorine or iodine;
R and R1 are the same or different and are selected
from hydrogen; nitro; amino; halogen (selected from
chlorine, bromine, fluorine or iodine); cyano; hydroxy
or -NR?R3;
and when R or Rl = -NR2R3 and R = hydrogen,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl:;

and when R2 = methyl or ethyl, R3 = methyl, ethyl,

n-prepyl, 1-methy1ethyl, n—butyl, l-methylpropyl or
2-methylpropyl;

and when R or R1 = -NR R and R hydrogen,

R3 is selected from R (CH2) CO- or R4 (CHz)nsoz-:

and when R R (CHZ) CO- and n=0,

R? is selected from hydrogen:; amino; hydroxyamino;

straight or branched mono(cl-cs)alkylamino group

selected from methyl, ethyl, n-propyl, l-methylethyl,

n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-

ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,

2,2~dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-

pentyl, 1,1-dimethy1buty1, 2,2-dimethylbutyl, 3-methyl-

pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
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diastereomers and enantiomers; (Cs-cs)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, _
cis~2,3~-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2~yl, or
bicyclo[2.2.2]oct-2-ylanino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, 1-methyleth?1, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l1-methylpentyl, 1,1l-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl—cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (cs-cs)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-
poxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, cis-z,3-dimethy1cyclopropoxy, cyclo~-
butoxy, trans-z,3-dimethylcyélobutoxy, cis-2,3-di-
methylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-
2-yloxy, or bicyclo[2.2.1]oct-2~-yloxyamino and where
appropriate their diastereomers and enantiomers;
(C7-clo)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, o-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(cz-ca)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4~dimethylpyrrolidinyl, 2-azabicyclo[2.1.1])-
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hex-2-yl, S5-azabicyclo[2.l1l.1]hex-5-yl, 2-azabicyclo-
{2.2.1]hept~-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocyclo-

alkyl group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl,.'"
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5—diazahicyclo[2.2.2]hep£-
2-yl, or 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl

and where appropriate their diastereomers and
enantiomers; azaheterocyclic group selected from
1-imidazolyl, 1l-pyrrolyl, 1-(1,2,3-triazolyl),
4-(1,2,4-triazolyl), 1l-tetrazolyl, or 2-tetrazolyl;
carboxy(cz-c4)a1ky1amino group selected from
aminoacetic acid, a-aminopropionic acid, or
a-aminobutyric acid and their optical isomers;
(heterocyclo)amino group selected from 2- or 3-furyl,
2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or
5-pyridazinyl, 2-pyrazinyl, or 2-(imidazolyl)amino and
their substituted analogues (substitution selected from
straight or branchgd (Cl-cs)alkyl): (cs-clo)arylamino
group selected from phenylamino or naphthylamino;
substituted (cs-clo)arylamino group selected from
4-(acetanmido)phenyl, 2-,3- or 4-halophenyl, 2-,3-, or
4-(c1-c4)a1ky1phenyl, or 2-,3- or 4-carboxyphenylamino;
(c7-c1°)ary1a1ky1amino group se;ected from benzyl,
2-phenylethyl, o-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-c3)a1ky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl:; (C3—c6)cycloa1ky1
group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; substituted (C3-c6)cyclo-
alkyl group (substitution selected from (cl-c3)alkyl,
cyano, amino or (cl-c3)acy1): (cs-clo)aryl group
selected from phenyl, «-naphthyl or fg-naphthyl;
substituted (Cs-clo)aryl group (substitution selected



10

15

20

25

30

35

from halo, (C,-C,)alkoxy, trihalo(cl-c3)alkyl, nitro,
amino, cyano, (Cl-c4)a1koxycarbonyl, (cl-ca)alkylamino
or carboxy): a—hydroxy(cl—cs)alkyl group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl
or a-hydroxypropyl: halo(cl-cs)alkyl group such as

" bromomethyl, fluoromethyl, difluoromethyl,

trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluorocethyl,
2,2,2-trifluocroethyl, 2-bromoethyl or 2-iodoethyl; a
heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, S or Se
heterocatom optionally having a benzo or pyrido ring

fused thereto:

4 A 4

Z « N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

zi ' z1
\
I 2> or /7L
y 4 /
Z or Z1 = N, O. S or Soe

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
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lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heteroatom:

A - A

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl: ce-aryl: substituted ca-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl—c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (Cl-cs)alkylamino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-ca)alkylthiopyri-
dazinyl, or a six membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-~
l-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl: acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (c3-c6)cycloa1ky1car-
bonyl such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-dimethyl-
cyclopropyl)carbonyl, (1,zédimethylcyclopropyl)car-
bonyl, (2-ethylcyclopropyl)carbonyl, (2-methylcyclo-
pentyl)carbonyl or (3-ethy1cyclobuty1)carbonyl,
(CG-Clo)aroyl selected ffom'benzoyl or naphthoyl, halo
substituted (CG-Clo)aroyl such as pentafluorobenzoyl,
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4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)alky1benzoyl such as 4-toluoyl, zfmethyltoluoyl
or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl,
the heterocycle selected from a five membered aromatic
or saturated ring with one N, O, S or Se heterocatom

optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido.ring fused thereto:

zl

21

I » y
/) er /"t
z .

Z or 2V « N, O, S or S
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such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatons-and an adjacent appended O

heteroatomn:

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl: cs-aryl: substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)alkylamino or carboxy); (C,-Cg)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (Cl-c3)alky1thiopyri-
dazinyl, or a six membered saturated ring with one or
two ﬁ, O, S or Se heteroatoms and an adjacent appended
O heteroatom such as 2,3-dioxo-l-piperazinyl,
4~ethyl-2,3-dioxo-1-piperazinyl, 4-methy1-2,3-dioko—
l1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl:;
(Cl-c4)alkoxycarbonyl group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxylcarbonyl, straight or branched butoxycarbonyl
or allyloxycarbonyl; a-aminomethoxycarbonyl; halo-
methoxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (cl-c3)alkyl group,
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halogen, (cs-clo)aryl-group selected from phenyl,
a-naphthyl, ﬂ-naphthy1, substituted (Cs-clo)aryl group
(substitution selected from halo, (cl-c4)alkoxy,
trihalo(cl-c3)alky1, nitro( amino, cyano, (c1'°4)'
alkoxycarbonyl, (cl-cs)alkylamino or carboxy),
halo(cl-cs)alkyl group such as bromomethyl, fluoro-
methyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl,
2,2-difluorocethyl, 2,2,2-trifluoroethyl, 2-bromoethyl
or 2-iodoethyl, a heterocycle group selected from a
five membered aromatic of-saturated ring with one N, O,
S or Se heterocatom optionally having a benzo or pyrido
ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl]: (cl-c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy:
cs-aryloxyfgroup selected from phenoxy or substiguted
phenoxy (substitution selected from halo, (cl-c4)alky1,
nitro, cyano, thiol, amino, carboxy, di(cl—cs)alkyl-
amino) ; (c7—c1°)ara1ky192y group such as benzyloxy,
l1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or
substituted vinyloxy group (substitution selected from
(cl-c4)alky1, cyano, carboxy, or (cs-clo)aryl selected
from phenyl, o-naphthyl or pj-naphthyl):
RaRbamino(cl-c4)alkoxy group, wherein RaRp is a
straight or branched (cl-c4)a1ky1 selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
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propyl, or 2-methylpropyl or RaRp is (CHZ)n' n=2-6, or
= (CH,) ,W(CH,) ,~ wherein W is selected from
—N(cl-c3)a1ky1 [straight or branched], -NH, =-NOB (B is
selected from hydrogen or (C -c3)a1ky1], O or S; or
RaRPaminoxy group, wherein R b is a straight or
branched (C,-C,)alkyl selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or R?Rb is (caz)n, n=2-6, or'-(caz)zw-
(CHZ)Z- wherein W is selected from -N(cl-c3)alkyl
[straight or branched], -NH, -NOB [B is selected from
hydrogen or (cl-cs)alkyl], O or S: |
and when R3 = R‘(cnz)nco- and n=1-4,
R4 is selected from hydrogen: (cl-c3)a1kyl group
selected from methyl, ethyl, n-propyl or l-methylethyl;
(cs-clo)aryl group selected from phenyl, e-naphthyl or
A-naphthyl:; substituted (cs-clo)aryl group (substitu-
tion selected frpm halo, (cl-c4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbony1,
(cl-c3)a1kylamino or carboxy): acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (c34c6)cycloalkylcarbonyl,
(Cs-clo)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)a1kylbenzoy1 such as 4-toluoyl, 2-toluoyl,
4-(l-methylethyl)benzoyl or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

. furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or

benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto: :

2! 2!
N\
l ,;> or 7,2
y 4

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, -thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O
heterocatom:

A A

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; C -aryl; substituted cg-aryl
(substitution selected from halo,(cl-c4)a1koxy,

trihalp(cl-c3)a1kyl, nitro, amino, cyano, (cl—c4)-
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alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy): (c7-c9)?
aralkyl group selected from benzyl, 1l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as qy-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heterocatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-~
2-dioxo-1l-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl: (cl-c4)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy,n-butoxy or tert-butoxy;
R?RPamino(cl-c4)a1koxy group, wherein R?RP is a
straight or branched (cl—c4)a1kyl selected from methyl,
ethyl, ‘'n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, or 2-methylpropyl or R?RP is (CHz)n,.n=2-6, or
'(CHZ)ZW(CHZ)Z' wherein W is selected from
-N(Cl-cs)alkyl [straight or branched], -NH, -NOB [B is
selected from hydrogen or (C -c3)a1kyl], O or S; or
R?Rbaminoxy group, wherein R b is a straight or
branched (cl-c4)alky1 selected from methyl, ethyl,
n-propyl, 1l-methylethyl, n~butyl, l-methylpropyl, or
2-methylpropyl or R?RP is (caz)n, n=2-6, or 4(CH2)2W-
(CH,) ,~ wherein W is selected from -N(C;~C5)alkyl '
[straight or branched], -NH, -NOB [B is selected from
hydrogen or (Cl-c3)a1ky1], O or §; és-aryloxy group
selected from phenoxy or substituted phenoxy
(substitution selected from halo, (c,-c,)alkyl, nitro,
cyano, thiol, amino, carboxy, di(cl-cs)alkylamino);
(cl-c3)alky1thid group selected from methylthio,
ethylthio, propylthio or allylthio; cs-arylthio group
selected from phenylthio or substituted phenylthio
(substitution selected from halo, (cl-c4)alkyl, nitro,
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cyano, thiol, amino, carboxy, di—(cl-ca)alkylamino);
cs-arylsulfonyl group selected from phenylsulfonyl or
substituted phenylsulfonyl (substitution selected from
halo, (cl-c4)a1koxy, trihalo(cl-cs)alkyl, nitro, aninp,
cyano, (c19c4)a1koxycarbonyl, (cl-cs)alkylamino or
carboxy); a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring
fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0,S or Se hetercatoms optionally having a benzo or
pyrido ring fused thereto: ' '

z! ' 2!
I D | y:
/ or /
Z

Z or Z' = N, 0, S or Se

.such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiaiolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, 0, S or Se heteroatoms and an adjacent appended O

heteroatom:
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A A

(A is selected from hydrogen; straight or branched
(C,-C4)alkyl; Cg-aryl;: substituted Cg-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)alky1,'nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (clvc3)a1ky1amino or carboxy): (c7-¢9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q~butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six

 membered aromatic ring with one to three N heteroatoms

such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethy1-2;3-dioxo-1-pipera-
zinyl, 4-methyl-2,3-dioxo~l-piperazinyl, 4-cyclopropyl-
2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorphq;inyls hydroxy group: a-hydroxy(cl-c3)a1ky1
group selected from hydroxymethyl, o~hydroxyethyl,
a-hydroxy-1-methylethyl or a-hydroxypropyl: halo-
(cl-c3)a1ky1 group such as brombmethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, di-
chioromethyl, trichloromethyl, z-fluoroethYI, 2,2-di-
fluoroethyl, 2,2,2-trifluorocethyl, 2-bromoethyl or
2-iédoethy1; acyl or haloacyl group selected from
acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(c,;-C¢) cycloalkylcarbonyl, (cs-clo)afoyl selected from
benzoyl or naphthoyl, halo substituted (cs-clo)aroyl
such as pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromo-
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benzoyl or 3,4-difluorobenzoyl, (cl-c4)alkylbenzoy1
such as 4-toluoyl, z-toluoyl,or‘4-(1-methy1ethyl)-
benzoyl, of (heterocycle)carbonyl, the heterocycle
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heterocatom optionally
having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0, S or Se heterocatoms optionally having a benzo or
pyrido: ring fused thereto:

z! z!

\

I -,;> or /7,L
yi

Z or y S N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-

- 1yl, or a five membered saturated ring with one or two

N, O, S or Se heteroatoms and an'adjacent appended O

hetercatom:
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(A is selected from hydrogen; straight or branched
(cl-c4)alky1: cs-aryls'substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(c1-05)a1ky1, nitro, amino,'cyano,-(cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamipo or carboxy): (c,-cg)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as y-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with- one to three N heteroatoms
such as pyrid§1, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, 0, S or Se
hetercatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l~-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-~-2,3-dioxo~l-piperazinyl, 4-cyclopropyl-
2-dioxo~1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl; '

and when R3 = Rﬁ(caz)nco- and n = 2-4,

R? is selected from amino; hydroxyamino; straight or
branched mono(cl-ce)alkylamino group selected fron
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l1l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl,_3-methy1buty1,'n-hexyl, l1-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2~dimethylbutyl, 1,3-dimethylbutyl or l-methyl-i-
ethylpropylamino and where appropriate their
diaste:eomers and enantiomers; (c3-Cé)cycloalky1amino
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group selected from cyclopropyl, trans-l,2-dimethyl-
cyclopropyl, cis-1l,2-dimethylcyclopropyl,
trans-z,3-dimethylcyélopropyl, cis-2,3-dimethylcyclo~-

‘propyl, cyclobutyl, trans-2,3-dimethylcyclobutyl,

cis-2,3-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicycle[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2~-ylamino and where appfopriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethY1propy1)_2,2-dimethy1propy1,
3-methyibuty1, n-hexyl, l-methylpentyl, 1,1-
dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-
l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-¢8)cycloalkoxyamino group
cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-l1,2-
dimethyléyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-
dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]hept-2-yl-oxy, or bicyclo[2.2.1]oct-2~
yloxyamino and where appropriate their diastereomers
and enantiomers:; (c7-clo)aralkoxyamino group selected
from benzyloxy, 2-phenylethoxy, a-phenylethoxy, (2-
naphthyl)methoxy, (1-naphthy1)methoxy, or phenylpro-
poxyamino; (cz-cs)azacycloalkyl group selected from
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethyl-
pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl, 2-
azabicyclo[2.1.1]lhex-2~yl, S5-azabicyclo[2.1.1]hex~
5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-azabicyclo-
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(2.2.1)hept-7-yl, or 2-azabicycle[2.2.2]oct-2-yl and
where appropriate their diastereomers and enantiomers;
azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-
2-yl, or 2,Sfdiaza-s-methylbicyclo[2.2.1]hept-2-y1

and where appropriate their diastereomers and
enantiomers; azaheterocyclic group selected from
1-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl),
4-(1,2,4-triazolyl), 1l-tetrazolyl, or 2-te£razoly1;
ca:bcxy(cz-c4)alky1amino group selected from
aminoacetic acid, a-aminopropionic acid, or
a-aminobutyric acid and their optical isomers:;
(cs-clo)arylamino group'selected from phenylamino or
naphthylamino; (C7-c1°)ary1alky1amino group selected
from benzyl, 2-phenylethyl, a-phenylethyl, (2-
naﬁhthyl)methyl, (1-naphthyl)methyl or phenylpro-
pylamino; (cl-c4)alkoxycarbonylamino-group selected
from tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; :
and when R3 = Rﬁl(cnz)nsoz- and n = 0,
R*’ is selected from amino; hydroxyamino; straight or
branched méno(cl-cs)alkylémino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l1-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3~dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3-c8)cycloalky1amino
group selected from cyclopropyl, trans-1,2-dimethyl~-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
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cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain dl(C )alkylamlno group selected from
dlmethylamxno, diethylamino, methyl(ethyl)amlno,
ethyl(l-methylethyl)amlno or a combination of methyl,

~ ethyl, n-propyl, l-methylethyl, n-butyl,

l1-methylpropyl, 2-methylpropyl, 1,l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,

1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,

3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers: (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-c8)cycloa1kpxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclopro-

poxy, cis-1,2-dimethylcyclopropoxy, trans-z,a-dimethyl-

cyclopropoxy, cis-2,3~dimethylcyclopropoxy, cyclo-
butoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo{2.2.1]hept-
2-yloxy, or bicyclo[2.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7-c1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino; (cz-cs)aza-
cycloalkyl group selected from aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, .piperidinyl, 2-methy1pyrro-
lidinyl, cis-a,4-dimethy1pyrrolidiny1, trans-3,4-
dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]hex-2~yl,
5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-
2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or 2-azabicyclo-
[2.2.2]oct-2~yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
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group selected from morpholinyl, piperazinyl, 4-
methylpiperazinyl, 4-hydroxypiperazinyl, 4—(c1-c4)a1-
koxypiperazinyl, thiamorpholinyl, tetrahydro-l,2-
oxazinyl, isoxazoiidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-2-yl, or
2,5~-diaza~5-methylbicyclof{2.2.1]hept-2-yl and where
appropriate their diastereomers and enantiomers:
azaheterocyclic group selected from l-imidazolyl,
i-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l1-tetrazolyl, or z-tetrazolyl: (cs-clo)arylamino group
selected from phenylamino or naphthylamino;
(c7-c10)ary1a1ky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino: straight or
branched (cl-c3)alky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl: (cs-clo)aryl group
selected from phenyl, c-naphthyl or g-naphthyl:;
substituted (cs-clo)aryl group (substitution selected
from halo, (cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro,
amino, cyano, (cl-c4)a1koxycarbony1, (cl-c3)a1ky1amino
or carboxy): a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se hetercatom optionally having a benzo or pyridd ring

fused thereto:
/ A\ or [7/8

Z F 4

Z = N, O, S or Se
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto: ' |

z! | z!

. . \

I /;> or . /'Z
Z | |

Z or 21 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or

two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom:

(A is selected from hydrogen; straight or branched .
(cl-c4)a1kyli cs-aryl; substituted cs-aryl
(substitution selected from halo,(cl-c4)alkoxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano,'(cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, o-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
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membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or a six membered
saturated ring with one or two N, O, S or Se
heterocatoms and an adjacent appended O heterocatom such
as 2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-
2-dioxo-l-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl; '
and when R3 = R‘l(CHz)nSO2
R4' is selected from hydrogen; amino; hydroxyamino;
straight or branched mono(cl-cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-
ethyl, n-pentyl, 2-methylbutyl,.1,1-dimethylpropy1,

- and n= 1-4,

'2,2—dimethylpropy1, 3-methylbutyl, n-hexyl, l-methyl-

pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3-c8)cycloa1kylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-

‘dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,

cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di—(cl-cs)alkylamiho group selected from

| dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl(l-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-
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propylamino and where appropriate their diastereomers
and enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (ca-cs)cycloalkoxyamino group sglected
from cyclopropoxy, trans-1l,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexbxy, cycloheptyloxy,
cyclooctoxy, bicyclc[z.z.l]hept-z-yloxy, or
bicyclo[2.2.1)oct-2~yloxyamino and where appropriate
their diastereomers and enantiomers; (c7-c1°)-
aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, e-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4~-dimethylpyrrolidinyl,
trans-3, 4-dimethylpyrrolidinyl, 2-azabicyclof{2.1.1]-
hex-2-y1l, 5-azabicyclo[2.1.1]hex-5-y1, 2—-azabicyclo-
[2.2.1]hept~2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or

-2-azabi¢yclo[2.2.2]oct-2-y1 and where appropriate their

diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, .
4-methylpiperazinyl, 4-hydroxypiperazinyl, 4-(c1-c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-i,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-

'pyrazolidinyl, 2,5~diazabicyclo[2.2.2]hept-2-yl, or-

2,5-diaza-5-methylbicyclo[2.2.1]hept=-2-yl and where
appropriate their diastereomers and enantiomers;
azaheterocyclic group selected from l-imidazolyl,
1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l1-tetrazolyl, or 2~-tetrazolyl; (cs—clo)arylamino group
selected from phenylaminoc or naphthylamino;
(c7-clo)aryla1kylamino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; stréight or
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branched (Cl-c3)alky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl; (ce-clo)aryl group
selected from phenyl, e-naphthyl or j-naphthyl:;

- substituted (C¢—Cy0) 3Tyl group (substitution selected

from halo, (cl-c4)a1koxy, trihalo(cl-cs)alkyl, nitro,
amino, cyano, (cl-c4)alkoxycarbonyl, (cl-c3)a1ky1amino
or carboxy):; (cl-c4)alkcxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy, iso-butoxy or
tert-butoxy:; Cs-aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(c,-C,)alkyl, nitro cyano, thiol, amino, carboxy, '
di(cl-c3)a1ky1amino; (c7~c1°)ara1kyloxy group such as
benzyloxy, l-phenylethyloxy or 2-phenylethyloxy;
(cl-c4)carboxyalkyl group; _

R® is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl,
n-propyl or l~methylethyl: (cs-clo)aryl group selected
from phgnyl, a=-naphthyl or g-naphthyl: (c7-c9)ara1ky1
group such as benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl:; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, § or
Se heteroatom optionally having a benzo or pyrido ring

fused thereto:
/ '\ u_'[%s

y 4 4

Z =N, 0, S or Se
such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrroiiny1, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or '
benzdthiényl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:
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I /;> ‘or / z
y -

Z or 2! - N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazoiyl,'indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O
heterocatom: |

A A

(A is selected from hydrogen; straight or branched
(cl-c4)alky1; cs-arylg substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,'
trihalo(cl-ca)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-csjalkylamino or carboxy):; (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, y~butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl or pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heterocatoms and an adjacent appended O heteroatom such

~ as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-

zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl~
2-dioxo-l-piperazinyl, 2-dioxomorpholinyl, 2-~dioxothio-
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morpholinyl: or -(cnz)ncoon7 where n=0-4 and R’ is
selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:; or (cs-clo)aryl group
selected from phenyl, a-naphthyl or A-naphthyl;

R6 is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl; (cs-clo)aryl group selected
from phenyl, a-naphthyl or g-naphthyl; (C7-c9)ara1kyl
group such as benzyl, l-phenylethyl, 2-phenylethyl or

. phenylpropyl:; a heterocycle group selected from a five

membered aromatic or saturated ring with one N, O, S or
Se heterocatom optionally having a benzo or pyrido ring

fused thereto:
I @

4 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

2!

zi
I'/> or | /\Z
z .

Z or Z! = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se hetercatoms and an adjacent appended O

heteroatom:
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(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1; (o -aryl. substituted C -aryl (substltu—
tion selected from halo,(c )alkoxy, trihalo(c -c3)-
alkyl, nitro, amino, cyano, (c )alkoxycarbonyl,
(cl-c3)alkylamino or carboxy); (c7-c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two-ﬁ, O, S or Se
heterocatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l1-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-
2-dioxo-l-piperazinyl, 2-dioxomorpholiny1, 2-dioxothio-
morpholinyl; or (CHZ)nCOOR7 where n=0-4 and R? is
selected from hydrogen; straight or branched (cl-c3)-
alkyl selected from methyl, ethyl, n-propyl or
l-methylethyl:; or (cs-clo)aryl selected from phenyl,
a-naphthyl or g-naphthyl; with the proviso that 35 and

R§ cannot both be hydrogen:
or Rs and R6 taken together are -(CHZJZW(CHZ)Z-,

~ wherein W is selected from (CHz)n and n=0-1, -NH,

-N(cl-c3)alkyl [straight or branched], -N(Cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically
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acceptable organic and inorganic salts or metal
complexes. '

Particularly preferred compounds are
compounds according to the above formula I and II in
which X is selected from halogen or trifluoromethane-
sulfonyloxy; the halogen is selected from bromine,
chlorine, fluorine or iodine;

R and R1 are the same or different and are selected
from hydrogen; nitro:; amino; halogen (selected from
chlorine, bromine, fluorine or iodine); cyano; hydroxy:
or -NR2R3;

and when R or R” = -NR2R3 and Rz = hydrogen,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n~butyl,
l1-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl;
and- when R?_= methyl or ethyl,

R = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl:;

and when R or R1 = -NR2R3Iand R2 = hydrogen,

RS is selected from R‘(cnz)nco- or R"(CHz)ns°z"

and when R3 = R4(c32)nco- and n=0,

R? is selected from hydrogen; amino; hydroxyamino;
straight or branched mono(cl-cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l1-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,l1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3-c8)cycloa1kylamino
group selected from cyclopropyl, trans-l,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-di-
methylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-di-
methylcyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1]hept-2~yl, or bicyclo[2.2.2]~

1l

- oct-2-ylamino and where appropriate their diastereomers
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and enantiomers; straight or branched chain'di-(cl-cs)-
alkylamino group selected from dimethylamino,
diethylamino, methyl(ethyl)amino, ethyl (1-methylethyl) -
amino or a combination of methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1l,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl or 1-methyl-l-ethylpropylamino and
where appropriate their diastereomers and enantiomers:
(cl-cs)alkoxyamino group selegted from methoxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino; (ca-ca)cyclo-
alkoxyamino group selected from cyclopropoxy,
trans-1,2-dimethylcyclopropoxy, cis-1,2-dimethylcyclo-
propoxy, trans-2,3-dimethylcyclopropoxy, cis-2,3-
dimethylcyclopropoxy, cyclobutoxy, trans-2,3~dimethyl-
cyclobutoxy, cis-2,3-dimethylcyclobutoxy, cyclopentoxy,
cyclohexoxy, cycloheptyloxy, cyclooctoxy, bicyclo-
[2.2.1]hept-2~yloxy, or bicyclo[2.2.1]oct-2-yloxyamino
and where appropriate their diastereomers and
enantiomers; (C7-c10)ara1kcxyamino group selected from
benzyloxy, 2-phenylethoxy, a-phenylethoxy,
_(2-naphthy1)methoxy, (1-naphthyl)methoxy, or phenylpro-
poxyamino; (cz-cs)azacycloalkyl group selected from
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethyl-
pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl,
2-azabicyclo[2.1.1}hex-2-yl, S5-azabicyclo{2.1.1]hex-5-
Yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]~
hept-7-yl, or 2-azabicyclo[2.2.2]oct-2-yl and where
appropriate their diastereomers and enantiomers:;
azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(¢1-C4)- alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazo-
lidinyl, 2-methylpyrazolidinyl, 2,5~-diazabicyclo-~
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{2.2.2]hept~-2-yl, or 2,5-diaza-5-methylbicyclo-
[2.2.1]hept-2-yl and where appropriate their.

- diastereomers and enantiomers; azaheterocyclic group

selected from 1-imidazolyl, 1l-pyrrolyl, 1-(1,2,3-
triazolyl), 4-(1,2,4-triazolyl), 1l-tetrazolyl, or
2-tetrazolyl; (heterocyclo)amino group selected from
2- or 3-furyl, 2- or 3-thienyl, 2-, 3= or 4-pyridyl, 2-

. or S-pyridazinyl, 2-pyrazinyl, or 2-(imidazolyl)amino

and their substituted analogques (substitution selected
from straight or branched (cl-cs)alkyl): (cé-clo)aryl-
amino group selected from phenylamino or naphthylamino;
substituted (cs-clo)arylamino group selected from
4~-(acetamido)phenyl, 2-,3- or 4-halophenyl, 2-,3-, or
4-(c1-c4)a1ky1pheny1, or 2-,3- or 4-carboxyphenyl-
amino; (c7-c1°)ary1a1ky1amino group selected from
benzyl, 2-phenylethyl, a-phenylethyl, (2-naphthyl)-
methyl, (1-naphthyl)methyl or phenylpropylamino;
straight or branched (cl-c3)a1ky1 group selected from
methyl, ethyl, n-propyl or l-methylethyl: (C,-C,)cyclo-
alkyl group selected from cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl: substituted (C5-Cg) cyclo-
alkyl group (substitution selected from (cl-cs)alkyl,
cyano, amino or (cl-cs)acyl); (cs-clo)aryl group
selected from phenyl, e-naphthyl or p-naphthyl;

" substituted (cs-clo)aryl group (substitution selected

from halo,’(cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro,
amino, cyano, (cl-c4)a1koxycarbonyl, (Cl-c3)a1kylamino
or carboxy): a—hydroxy(cl—c3)a1kyl group selected from
hydroxymethyl, a-hydroxyethyl, e-hydroxy-i-methylethyl
or a-hydroxypropyl: halo(cl-c3)a1ky1 group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2-iodoethyl; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heterocatom optionally
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having a benzo or pyrido ring fused thereto:

. (X

4 Z

_2 = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetréhydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto: '

z!

| \
/> or //*
z .

Z or Zf -'N.,O. S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lYl, or a five membered saturated ring with one or two
N, 0, S or Se heterocatoms and an adjacent appended O

heterocatom:

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: cs-aryl; substituted cs-aryl (substitu-
tion selected from halo, (cl-c4)a1koxy, trihalo(cl-c3)-

- alkyl, nitro, amino, cyano, (Cl-c4)alkoxycarbonyl,

(cl-ca)alkylamino or carboxy): (c7-c9)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
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phenylpropyl)

such as q-butyrolactam, y-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsyn-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two'N,'o, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-1-
piperazinyl, 4-methyl-2,3-dioxo-l-piperazinyl,
4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxomor-
pholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl
group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (c3-c6)cycloalkylcarbonyl such as
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentyl-
carbonyl, cyclohexylcarbonyl, (2,3-dimethylcyclo-
propyl)carbonyl, (1,2-dimethylcyclopropyl)carbonyl,
(2-ethylcyclopropyl)carbonyl, (z-methylcyclopehtyl)-
carbonyl or (3-ethylcyclobutyl)carbonyl, (cs-clo)aroyl
selected from benzoyl or naphthoyl, halo substituted
(Cs-clo)aroyl suchxas pentafluorcbenzoyl, 4-chloro-
benzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl, _
(Cl-c4)a1kylbenzoyl such as 4-toluoyl, 2-methylbenzoyl
or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl,
the heterocycle selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

I (3’

Z Z

Z = N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofura-
nyl, furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
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or benzothienyl, or a five membered aromatic ring with
two N, O, S or Se heteroatoms optionally having a benzo
or pyrido ring fused thereto:

zi

z|
l /> or I,z
1

Z or Z' =« N, 0, S or Se

such_as-imidazoiyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjaqent appended O
heterocatom: :

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyli Cg-aryl; substituted C -aryl
(substitution selected from halo,(cl-c4)a1koxy,
trihalo(cl—c3)a1ky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy): (c7-c9)-
alkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, y-butyrolactone,

imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl} sym~triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-l1-piperazinyl, 4-cyclopropyl-
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2~-dioxo-1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl: (Cl-c4)alkoxycarbonyl group selected
from methoxycarbonyl, ethoxycarbonyl, straight or
branched propoxylcarbonyl, straight or branched
butoxycarbonyl or allyloxycarbonyl:; e—aminomethoxy-
carbonyl;: halomethoxycarbonyl; vinyl or substituted
vinyl group [substitution selected from (Cl-c3)alkyl
group, halogen, (cs-clo)aryl group selected from
phenyl, o-naphthyl, g-naphthyl, substituted
(cs-clo)aryl group (substitution selected from halo,
(cl-c4)a1koxy, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino
or carboxy), halo(cl—cs)alkyl group such as bromo-
methyl, fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyi, dichloromethyl, trichloromethyl, _
2-fluoroethyl, 2,2-difluorcethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2-iodoethyl, a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally
having.a benzo or pyrido ring fused thereto:

TN\ o @’

4 4

Z - N, O, S or S«

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl]; (c1¥c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy:;
Cs-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)-
alkyl): (C7-Clo)ara1kyloxy group such as benzyloxy,
l1-phenylethyloxy or 2-phenylethyloxy:;

and when R3 = Rﬁ(cnz)nco- and n=1-4,

‘R is selected from hydrogen; (cl-c3)a1ky1 group

selected from methyl, ethyl, n-propyl or l-methylethyl:;
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(cs-clo)aryl group selected from phenyl, a-naphthyl or
A-naphthyl; substituted'(cs-clo)aryl group
(substitution selected frgm halo, (cl-c4)a1koxy,
trihalo(cl—c3)alky1, nitro, amino, cyano, (cl-c4)a1k-
oxycarbonyl, (cl-c3)alky1amino or carboxy); acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (cs-cs)cyqloalkylcarbo-
nyl, (cs-clo)aroyl selected from benzoyl or naphthoyl,
halo substituted (cs-clo)aroyl such as pentafluoro-
benzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3,4-di-
fluorobenzoyl, (cl-c4)a1ky15enzoy1 such as 4-toluoyl,
2~toluoyl, 4-(l-methylethyl)benzoyl or (heterocycle)-
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se
heteroatom optionaly having a benzo or pyrido ring

fused thereto:
0N o [ 3 |
_ Z_ 4

Z = N, 0, S or Ss

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothien&l, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

z! z!

\

I ' ,;> or /rZ
4 .

2 or y L N, O, S or Se

such as imidazolyl, pyrazolyl, Senzimidazalyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
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lyl, or a five membered saturated ring with one or two
N, O, S or Se hetercatoms and an adjacent appended O
heteroatom:

(A is selected from hydrogen; straight or branched
xcl-c4)alkyl; cs-aryls substituted cs-aryl (substitu-
tion sglected from halo,(cl-c4)a1koxy; trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbony1,
(cl-cs)alkylamino or carboxy): (c7-c9)a1ky1 group se-
lected from benzyl, l-phenylethyl, 2-phenylethyl or

" phenylpropyl)

such as q-butyrolactam, qy-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl or pyrazinyl, or a six membered
saturated ring with one or two N, O, S or Se hetero-
atoms and an adjacent appended O heteroatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-méthy1-2,3-dioxoél-piperaziny1, 4-cyclopropyl-
2-dioxo-1l-piperazinyl, 2—dioxomorpholinyl or 2-dioxo- '
thiomorpholinyl:; (Cl-c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy:;
Cg-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (Cl-c4)a1ky1,
nitro, cyano, thiol, amino, carboxy, di-(cl-ca)alkyl-
amino) ; (cl-cs)alkylthio group selected from methyl-
thio, ethylthio, propylthio or allylthio; cs-arylthio
group selected from phenylthio or substituted phenyl-
thio (substitution selected from halo, (C;-C,)alkyl,
nitro, cyano, thiol, amino, carboxy, di—(cl-c3)alky1-
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amino) ; Cg-arylsulfonyl group selected from phenyl-
sulfonyl or substituted phenylsulfonyl (substitution
selected from halo,.(cl-c4)alkoxy, trihalo(cl-c3)a1kyl,
nitro, amino, ¢yano, (cl-c4)a1koxycarbonyl,
(cl-cs)alkylamino or carboxy):; a heterocycle group
selected from a five membered aromatic or saturated
ring one N, O, S or Se heterocatom optionally having a
benzo or pyride ring fused thereto: :

Z = N, 0, S or Ss

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-

‘dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0,S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

27! z!

N

| /> or /L
Y 4

Z or Z! = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended o

_heteroatom:
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(A is selected from hydrogen; straight or branched
(C,-C,)alkyl; Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-ca)-
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbony1,

-(cl-c3)alky1amino or carboxy): (c7-c9)ara1kyl group

selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) -

such as y-butyrolactam, 4-~butyrolactone, .
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl or pyrazinyl, or a six
membered saturated ring with one or two N, O, S or Se
heterocatoms and an adjacent appended O heterocatom such
as 2,3-dioxo-l1l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperaziny1, 4-methyl-2,3~-dioxo-1~
piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; a-hydroxy(cl-c3)a1kyl group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl
or a-hydroxypropyl: halo(cl-c3)alky; group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
ethyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoro-
methyl, 24bromoethy1 or 2-iodoethyl; acyl or haloacyl
group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (C3-cs)cycloalkylcarbonyl, (cé-clo)-
aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromophenylcarbonyl or 3,4-diflnoro—
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benzoyl, (Cl-c4)alky1benzoy1 such as from 4-toluoyl,
2-toluoyl or 4-(l-methylethyl)benzoyl, or (hetero-
cycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring

fused thereto:
[/7\5 or [ ;’S -
Z . r

Z-N,0,S or Se
such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

7! 7!
| » by
7/ or /
z .

Z or Z! = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O

heteroatom:

A _ ' A

(A is selected from hydrogen; straight or branched
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(cl-c4)alkyl: cs-aryl:'substituted Cs-aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, aminq, cyano, (cl-c4)a1koxycarbony1,
(cl-c3)alky1amino or carboxy) : (C,-Cg)aralkyl group
selected from benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as qy-butyrolactam, 4-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl or pyrazinyl, or a six
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-1l-piperazinyl, 4-ethyl-
2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-l-pipera-
zinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl, 2-dioxo-
morpholinyl or 2-d10xothiomorpholiny1.

and when R? = R (caz) CO- and n = 2-4,

R? is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamlno group selected from
methyl, ethyl, n-propyl, l1l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl, 2,2-
dimethylpropyl, 3-methY1buty1, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3-c8)cyc1da1kylamino'
group selected from cyclopropyl, trans-1,2-dimethyl-

' cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-z,s-di;

methylcyclopropyl, éis-z,3-dimethy1cyc1°propy1, cyclo-
butyl, trans-2,3-dimethylcyclobutyl, cis-2,3-dimethyl~
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, '
cyclooctyl, bicyclo[2.2.1]hept-2-yl, or bicyclo[2.2.2]-
oct-2-ylamino and where appropriate their diastereomers
and enantiomers; straight or branched chain di-(cl-cs)—
alkylamino group selected from dimethylamino, diethyl-
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amino; methyl (ethyl)amino, ethyl(l-methylethyl)amino or
a combination of methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, '
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl or l-methyl-l-ethylpropylamino and
where appropriate their diastereomers and enantiomers;
(cl-cs)alkoxyamino group selected from methéxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino; (c3-c8)cyclo-
alkoxyamino group selected from cyclopropoxy, trans-
1,2-dimethylcyclopropoxy, ci541,z-dimethylcyclopro—
poxy, trans-2,3-dimethylcyclopropoxy, cis-2,3-dimethyl-
cyclopropoxy, cyclobutoxy, trans-2,3-dimethylcyclo-
butoxy, cis-2,3-dimethylcyclobutoxy, cyclopentoxy,
cyclohexoxy, cycloheptyloxy, cyclooctoxy, bicyclo-
[2.2.1]hept-2-yloxy, or bicyclo[2.2.1]oct-2-yloxyamino
and where appropriate their diastereomers and
enantiomers; (c7-c1°)aralkoxyamino group selected from
benzyloxy, 2-phenylethoxy, a-phenylethoxy, (2-
naphthyl)methoxy, (l-naphthyl)methoxy, or phenyl-
propoxyamino; (cz-cs)azaéycloalkyl group selected from
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethyl-
pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl,
2-azabicyclo[2.1.1]hex-2-yl, 5-azabicyclo[2.1.1]hex-
5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-azabicyclo-
{2.2.1)hept-7-yl, or 2-azabicyclo[2.2.2]oct-2-yl and
where appropriate their diastereomers and enantiomers;
azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(cl-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-~
2-yl, or 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl

and where appropriate their diastereomers and
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l1-imidazolyl, l-pyrrélyl, 1-(1,2,3~-triazolyl),
4-(1,2,4-triazolyl), l1l-tetrazolyl, or z-tetfazolylz
(cséclo)arylamino group selected from phenylamino or
naphthylamino; (c7-c1°)ary1alky1amino group selected
from benzyl, 2-phenylethyl, a—-phenylethyl,
(2-naphthyl)methyl, (l-naphthyl)methyl or phenylpropyl-

- amino; (cl-c4)alkoxycarbonylamino group selected from

tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or '
propoxycarbonylamino;

and when R> = R"(cnz)nsoz- and n = 0,

R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-csjalkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,l1l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-
ethylpropylamino and where appropriate their '
diastereomers and enantiomers; (cs-csjcycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl; trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2)oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methyléthyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
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butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l1l~ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3-c8)cycloa1koxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers:
(c7fc1°)aralkoxyamino-group selected from benzyloxy,
2-phenylethoxy, e-phenylethoxy, (2-naphthyl)methoxy,
{1-naphthyl)methoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl_group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1])-
hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo-
[2.2.1]hept=-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
gréup selected from mafpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl, 4-(c1-c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-1,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-2-yl, or
2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl and where
appropriate their diastereomers and enantiomers;
azaheterocyclic group selected from 1-imidazoly1,'
1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
1-tetrazolyl, or 24tetrazoly1; (Cs-clo)arylamino group
selected from phenylamino or naphthylamino;
(c7—c10)aryla1kylamino group selected from benzyl,
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2-phenylethyl, e-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (c1~c3)alkyl gtoup selected from methyl,
ethyl, n-propyl or l-methylethyl; (cs-clo)aryl group
selected from phenyl, ec-naphthyl or A-naphthyl:;
substituted (cs-clo)aryl group (sﬁbstitutiqn selected
from halo, (cl-c4)a1koxy, trihalo(cl-ca)alkyl, nitro,
amino, cyano, (cl-c4)a1koxycarbcny1, (cl-cs)alkylamino
or carboxy):; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se heteroatom optionally having a benzo or pyrido ring

fusgd thereto:

z Z

Z « N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl;

and when R°> = R*’ (cH,) S0,- and n= 1-4, |

R4' is selected from hydrogen; amino; hydroxyamino;
straight or branched mono(cl-cs)alkylamino group -
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1—dimethy1—
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cs—cs)cycloalkylamino
group selected from cyclopropyl, trans~-1l,2-dimethyl-

'cyclopropyl, cis~-1,2-dimethylcyclopropyl, trans-2,3-

dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
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dimethylcycl obutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo(2.2.1]hept-2-yl, or
bicyclo{2.2.2]oct-2~ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1~-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbuty1 or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3-c8)cycloa1koxyamino group selected
from cyclopropoxy, trans-1l,2-dimethylcyclopropoxy, -
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethyl-
cyclopropoxy, cis-2,3-dimethylcyclopropoxy, cyclo-'
butoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-
2-yloxy, or bicyclo[2.2.1]oct-2~-yloxyamino and where

appropriate their diastereomers and enantiomers;

(c7-c1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthy1)methoxy; or phehylpropoxyamino:
(cz-ca)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclof2.1l.l]hex-5-yl, 2-azabicyclo-
{2.2.1}hept-2~-yl, 7-azabicyclo[2.2.1}hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,
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4-methy1piperazinyl, 4-hydroxypiperazinyl, 4-(c1—c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-1,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-2-yl, or
2,5-diaza-5-methylbicyclo[2.2.1]hept~2-yl and where

- appropriate their diastereomers and enantiomers:;

azaheterocyclic group selected from 1-imidazoly1,
1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l1-tetrazolyl, or 2-tetrazolyl: (c -C o)arylamino group
selected from phenylamino or naphthylamlno. .

(c clo)arylalkylamino group selected from benzyl,
z-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-c3)alky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl:;

R5 is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl; (cs-clo)aryl group selected
from phenyl, a-naphthyl or A-naphthyl; (c7-c9)ara1ky1
group such as benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl: or -(cnz)nCOOR7 where n=0-4 and R is
selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:; or (cs-clo)aryl group
selected from phenyl, a-naphthyl or p-naphthyl;

R® is selected from hydregen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:; (cs-clo)aryl group selected
from phenyl, ec-naphthyl or A-naphthyl; (C -cg)aralkyl
group such as benzyl, 1-pheny1ethy1, z-phenylethyl or
phenylpropyl; or - (CH ) COOR7 where n=0-4 and R is
selected from hydrogen. straight or branched |

(c )alkyl selected from methyl, ethyl, n-propyl or
1-methy1ethy1, or (c )aryl selected from phenyl,
a-naphthyl or ﬁ—naphthyl, with the proviso that Rs and

R® cannot both be hydrogen;
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or Rs and R6 taken together are -(CHZ)ZW(an)z-,
wherein W is selected from (CHZ)n and n=0-1, ~-NH,
-N(cl-ca)alkyl [straight or branched], -N(cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,
pYrrolidine or piperidine; and the pharmaéologically
acceptable organic and inorganic salts or metal
complexes.

Most particularly preferred compounds are
compounds according to the above formula I and II in
which X is selected from halogen or trifluoromethane-
sulfonyloxy; the halogen is selected from bromine,
chlorine, fluorine or iodine;

R and R! are the same or different and are selected
from hydrogen; nitro; amino; halogen (selected from
chlorine, bromine, fluorine or iodine); cyano; hydroxy:

or -NR?R3; ' |
and when R or R* = -NR®R’> and R® = hydrogen,
R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and when R2 = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

and wvhen R or Rl = -NR2R3 and R2 = hydrogen,
R3 selected from R‘(caz)nco- or Rf'(CHz)nsoz-:
and when R3 = R‘(cxz)nco- and n=0,

R? is selected from hydrogen; amino; hydroxyamino;
straight or branched mono(cl-cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3~-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomets: (C3-Cs)cycloalky1amino

_group selected from cyclopropyl, trans-1,2-dimethyl-
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cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-di-
methylcyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1]hept-2-yl, or bicyclo[2.2.2]-
oct-2-ylamino and where appropriaté their diastereomers
and enantiomers; straight or branched chain
di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,

"ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-

propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1l-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-
propylamino and where appropriate their diastereomers
and enantiomers; - (cl-cs)alkoxyamino group selected
from methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3-c8)cycloa1koxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
Propoxy, cis-z,3-dimethylcyclopropoxy; cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butéxy,'cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers:;
(c7-c10)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino:
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3, 4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclo[2.1l.l]lhex-5-yl, 2-azabicyclo-
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[2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,

4-methylpiperazinyl, 4-hydroxypiperazinyl,

4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,

 tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,

2-methylpyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-
2-yl, or 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl
and where appropriate their diastereomers and
enantiomers; (C7-c1°)aryla1kylamino group selected from
benzyl, 2-phenylethyl, a-phenylethyl, (2-naphthyl)-
methyl, (1-naphthyl)methyl or phenylproleamino:'
straight or branched (cl-cz)alkyl group selected from
methyl or ethyl; (cs-clo)aryl group selected from

.phenyi,-a-naphthyl or S-naphthyl; substituted

(Cg~C, o) 2ryl group (substitution selected from halo,
(cl-c4)a1koxy, nitro, amino): a-hydroxy(cl-cs)glkyl
group selected from hydrqumethyl; halo(clhcs)alkyl
group such as bromomethyl, fluorcmethyl, difluoro-
methyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-di£1uoroethy1,
2,2,2-trifluorcethyl, 2-bromoethyl or 2-iodoethyl; a
heterocycle groué selected from a five membered
aromatic or saturated ring with one N, O, S or Se
hetercatom optionally havihg a benzo or pyrido ring

fused thereto:
/'\\ or [3

z z

Z =N, O, S or Se

such as indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl,
2-pyrrolinyl, tetrahydrofuranyl, furanyl, benzofuranyl,
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tetrahydrothienyl or thienyl, or a five membered
aromatic ring with two N, 0, S or Se_heteroatoms
optionally having a benzo or pyrido ring fused thereto:

/! | 20
A \
l ,;> or /L
V4

Z or 2! = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl,
indazolyl, thiazolyl or benzothiazolyl: (cl-c4)alkoxy-
carbonyl group selected from methoxycarbonyl, ethoxy-
cafbonyl, straight or branched propoxycarbonyl,
straight or branched bﬁtoxycarbonyl or allyloxycarbo-
nyl; c-aminomethoxycarbonyl:; halomethoxycarbonyl:
vinyl or substituted vinyl group [substitution selected
from (cl-cs)alkyl group, (cs-clo)aryl group selected
from phenyl, a-naphthyl, A-naphthyl]:; (cl—c4)a1koxy
group such as allyloxy, methoxy, ethoxy, n-propoxy,
n-butoxy or tert—butoxy; cs-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo, (cl-c4)a1ky1): (c7-cio)aralkyloxy.group-such
as benzyloxy, l-phenylethyloxy or 2-phenylethyloxy:;

and when R3 = R4(CH2)nco- and n=1-4,

R4 is selected from hydrogen:; (cl-cz)alkyl_group

- selected from methyl or ethyl: (Cs-clo)aryl group

selected from phenyl, a-naphthyl or g-naphthyl:;
substituted(cs-clojaryl group (substitution selected
from halo, (cl-c4)alkoxy, trihalo(cl-c3)alkyl);

acyloxy or haloacyloxy group, selected from acetyl,
propionyl, chloroacetyl, trichloroacetyl, (ca-cs)-
cycloalkylcarbonyl, (CG-Clo)aroyl selected from benzoyl
or naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3,4-difluorobenzoyl, (cl-c4)a1ky1benzoyl such as
4-toluoyl, 2-toluoy1,_4-(l—methylethyl)benzoy1
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‘or (heterocycle)carbonyl, the heterocycle selected from

a five membered aromatic or saturated ring with one N
heterocatom optionally having a benzo or pyrido ring

Z =N, 0, S or Se

such as tetrahydtcfuranyl, furanyl, benzofuranyl,
tetrahydrothienyl, thienyl or benzothienyl, or a five
membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto: '

2! 2!

\ \

| /> or | /*?
Z

Z or Z1 = N, O, S or Se

such as pyrazolyl, benzimidazolyl, benzoxazolyl,
indazolyl, thiazolyl or benzothiazolyl, or a six
membered aromatic ring with one or two N heterocatoms
such as pyridyl or pyridazinyl: (cl-c4)a1koxy group
such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy
or tert-butoxy: c-hydroxy(cl-c3)a1ky1 group selected
from hydroxymethyl, a-hydroxyethyl, e-hydroxy-l-methyl-
ethyl or a-hydroxypropyl:; halo(cl-cs)alkyl group such
as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluoroethyl, 2-bromoethyl or 2-iodoethyl;

and when R3 = R‘(CHz)nco- and n = 2-4, .
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R? is selected from amino} hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l1-methylpentyl, 1,l-dimethylbutyl, 2,2~dimethylbutyl,
3-methylpentyl, 1,2-diméthy1buty1, 1,3-dimethylbutyl or
1-methy1-1-ethy1propy1amino and where'appropriate their
diastereomers and enantiomers; (cs-cs)cycloaikylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl,
trans-2,3~-dimethylcyclopropyl, cis-2,3-dimethylcyclo-
propyl, cyclobutyl, trans-2,3-dimethylcyclobutyl,
cis-2,3-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1l1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, 1l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethy1butY1 or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (Cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pen;oxy or hexoxy-
amino; (c3-c8)cycloa1koxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-1,2-
dimethyicyclopropoxy, trans-2, 3~dimethylcyclopropoxy,

- cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-

dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]hept-2-yloxy, or bicyclo{2.2.1]oct-2-
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yloxyamino and where appropriate their diastereomers
and enantiomers; (c7-c1°)aralkoxyamino group selected
from benzyloxy, 2-phenylethoxy, a-phenylethoxy,
(2-naphthyl)methoxy, (1-naphthyl)methoxy, or
phenylpropoxyamino; (cz-cs)azacycloalkyl group selected
from aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, 2-methylpyrrolidinyl, cis-3,4~dimethyl-
pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl, 2-aza-
bicyclo[2.1.1]hex-2-y1, S-azabicyclo[z.i.l]hex-s-yl,
2-azabicyclo{2.2.1]hept-2-yl, 7-azabicyclo[2.2.1l]hept-
7-yl, or 2~-azabicyclo[2.2.2]}oct-2-yl and where
appropriate their diastereomers and enantiomers;
azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydtoxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,

- 2=-methylpyrazolidinyl, 2,5-diazabicyclo{2.2.2]hept-

2-yl, or 2,5-diaza-S-methylbicyclo[2.2.1]hept-2-yl

and where appropriate their diastereomers and
enantiomers; (c7-clo)aryla1ky1amino group selected from
benzyl, 2-phenylethyl, co-phenylethyl, (2-naphthyl)-
methyl, (1l-naphthyl)methyl or phenylpropylamino;
(cl-c4)alkoxycarbonylamino group selected from
tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamino or propoxy-
carbonylamino; '
and when R> = R '(CHz)nSQZ' and n = 0,

R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino'group selected from
methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethy1bufy1, 1,3~dimethylbutyl or l-methyi-l-
ethylpropylamino and where appropriate their
diastereomers and_enahtiomérs; (c3-C8)cycloalkylamino

4
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group selected from cyclopropyl, trans-1,2-dimethyl- _
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-di-
methylcyclopropyl, cis-2,3-dimethylcyclopropyl, cyclo-
butyl, trans-2,3-dimethylcyclobutyl, cis-2,3-dimethyl-
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1}hept-2-yl, or bicyclo[2.2.2]-
oct-2-ylamino and where appropriate their diastereomers
and enantiomers; straight or branched chain
di-(cl-cs)alky;amino group selected from dimethyl-
amino, diethylamino, methyl (ethyl)amino, ethyl(i-

_methfleth?l)amino or a combination of methyl, ethyl,

n-prqpyl; l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl, 1,1-dimethy1ethy1, n-pentyl, 2-methyl-

‘butyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,

3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethy1--
butyl, 1;36dimethy1butyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers:; (cl—cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino; (c3-c8)cycloa1koxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-1,2-
dimethylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-
dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]hept-2-yloxy, or bicyclo[2.2.1]oct-2- '
yloxyamino and where appropriate their diastereomers
and enantiomers; |
(c7-c1°)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino; (cz-ca)-
azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
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hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo-
(2.2.1}hept-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo(2.2.2)oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-
methylpiperazinyl, 4-hydroiypiperaziny1, 4—(c1-c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-l1,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,5-diazabicyclo[2.2.2]hept-2-yl, or
2,5~-diaza-5-methylbicyclo[2.2.1]hept-2-yl and where
appropriate their diastereomers and enantiomers:;
(c7iclo)ary1a1ky1amino group selected from benzyl,
2-phenylethyl, a~-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-cz)alkyl group selected from methyl or
ethyl; (cs-clo)aryl group selected from phenyl,
a-naphthyl or g-naphthyl:

and when R; = R"(caz)nsoz— and n= 1-4, :

Rﬁ' is.selected from hydrogen: straight or branched
(cl- 2)a1ky1 group selected from methyl or ethyl;

R> is selected from hydrogen; straight or branched
(cl-c3)alky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl; (ca—clo)aryl group selected
from phenyl, o-naphthyl or p-naphthyl;.(c7—c9)ara1kyl
group such as benzyl; or Q(CHz)nc00R7 where n=0-4 and
R’ is selected from hydrogen; straight or branched
(cl-c3)a1kyl group selected from methyl, ethyl,

n-propyl or l-methylethyl: or (cs-clo)aryl group

selected from phenyl, a-naphthyl, A-naphthyl;

R® is selected from hydrogen; straight or branched
(cl-c3)a1ky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl:; (ce—clo)aryl group selected
from phenyl, e-naphthyl or g-naphthyl; (C7-c9)ara1ky1
group such as benzyl; or -(cnz)nCOOR7 where n=0-4 and
R7 is selected from hydrogen; straight or branched
(cl-c3)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:; or_(cs-clo)aryl group
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selected from phenyl, a-naphthyl, A-naphthyl; with the

proviso that R® and R® cannot both be hydrogen;

or R® and R® taken together are A(CHZ)ZW(CHZ)z-,
wherein W is selected from (CH,), and n=0-1, -NH,
-N(cl-cs)alkyl [straight or branched], -N(cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from

(L or D)proline, ethyl(L or D)prollnate, morpholine,

pyrrolidine or piperidine; and the pharmacologically

acceptable organic and inorganic salts or metal
complexes. '

Compounds of special interest are compounds
according to the above formula I and II in which X is
selected from halogen or trifluoromethanesulfonyloxy;
the halogen is selected from bromine, chlorine, or
fluorine; '

R and R' are the same or different and are selected
from hydrogen; amino; halogen (selected from chlorine,
bromine, fluorine or iodine):; or NR2R3

and when R or R1 = -NRZR and R = methyl or ethyl;

3 = methyl or ethyl,

and wvhen R or Rl = -NRZR3 and R hydrogen,

R is selected from R (CH ) co- or r* (CH ) S0,-;

and when R? = R (CH )nco and n=0,
R? is selected from hydrogen; straight or branched
(clécz)alkyl group selected from methyl or ethyl; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, or S heteroatom

optionally having a benzo or pyrido ring fused thereto:

Z = N, O or S
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such as furanyl or thienyl, or a five membered aromatic
ring with two N, O or S hetercatoms optionally having a
benzo or pyrido ring fused thereto:

zl

21
' /> or | 2
z

Z of Z' = N, 0, or S

such as pyrazolyl, benzimidazolyl or thiazolyl:;
(cl-c4)a1koxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-~butoxy or tert-butoxy; cs-aryloxy group
selected from phenoxy or substituted phenoxy
(substitution selected from halo, (cl-c4)alky1):
(c7-c1°)ara1kyloxy group such as benzyloxy, l-phenyl-
ethyloxy or 2-phenylethyloxy; a-aminomethoxycarbonyl;
or halomethoxycarbonyl.

and when R = R (caz) CO- and n=1-4,

r* is selected from hydrogen; (Cl-cz)alkyl group

‘selected from methyl or ethyl: (cs-clo)aryl group

selected from phenyl, e-naphthyl or g-naphthyl:;

and when R> = R% (cn ) S0, and n = 0,

R’ is selected from straight or branched (ci-cz)alkyl
group selected from methyl or ethyl:; (c6 clo)aryl
group selected from phenyl, e-naphthyl or B-naphthyl;
R is selected from hydrogen; straight or branched
(c1 c3)a1ky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl;

R6 is selected from hydrogen; straight or branched
(cl-c3)a1ky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl; with the proviso that Rs and
R6 cannot both be hydrogen:;

or Rs and R6 taken together are -(CHZ)ZW(cnz)z-,
wherein W is selected from (CHZ)n and n=0-1, -NH,
-N(C,-C,;)alkyl [straight or branched], -N(cl-c4)alkoxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,



10

15

20

25

30

35

«g0-

pyrrolidine or piperidine;and the pharmacologically
acceptable organic and inorganic salts or metal
complexes.
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Also included in the present invention are
compounds useful as intermediates for producing the
above compounds of formula I and II. Such intermediate
compounds include those having the formula III and IV:
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wherein:

Y is selected from -N2+c1' or -N,;

'R or R* is selected from nitro; amino; halogen (se~
lected from chlorine, bromine, fluorine or iodine):
cyano; hydroxy; or -NR2R3.

and when R or R1 NR2R3 and R = hydrogen,

R3 = methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and when R2 = methYl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl:;

and when R2 = n-propyl,

R? = n-propyl, l-methylethyl n-butyl, l-methylpropyl
or 2-methylpropyl:;

and when R2 = l-methylethyl, .

R3 = n-butyl, l-methylpropyl or 2-methylpropyl:;

and when R2 = n-butyl,

R3 = n-butyl, l-methylpropyl or 2-methy1propy1.
2

and when R® = l-methylpropyl,

R3 = 2-methylpropyl:

and when R or R1 = -NR2R3 and R hydrogen,

R3 is selected from R (CH2) CO- or R4 (cnz)nsoz-:

and when R3

R (CHZ) CO- and n=0,
rR? is selected from hydrogen; amino; hydroxyamino;

straight or branched mono(cl-cs)alkylamino group se-

lected from methyl, ethyl, n-propyl, l-methylethyl,

n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1~dimethyl-
propyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (C3—c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3~-
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dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their

‘diastereomers and enantiomers; straight or branched

chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl; l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl-cs)alkoxyaminO'
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexokyamino: (c3-c8)cycloa1koxyamino group
selected from cyclopropoxy, trans-l,2-dimethyl-
cyclopropoxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-
dimethylcyclopropoxy, cis-z;3-dimethy1cyclopropoxy,
cyclobutoxy, trans-z,3-dimethy1cyclobutoxy,
cis-z,3-dimetby1cyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1l]hept-2-
yloxy, or bicyclo[Z.2.1]bct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7-c1°)aralkoxyamino group selected frog benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)nmethoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo-
[2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2)oct-2-yl and where appropriate their
diastereomers and enantiomers; -azaheterocyclo-
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alkyl group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl, 4-(c1—c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-1,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,5-diazabicyclo{2.2.2]hept-2-yl, or
2,5-diaza~5-methylbicyclo[2.2.1]hept-2~yl and where
appropriate their diastereomers and enantiomers:;
azaheterocyclic group selected from l-imidazolyl,
l1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazoly1),
l-tetrazolyl, or 2-tetrazolyl:; (cs-clo)arylamino group
selected from phenylamino or naphthylamino:;
(c7-c1°)ary1alky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-c4)a1kyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
(cs-cs)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl:; substituted
(cé-cs)cycloalkyl group (substitution selected from
(cl-cs)alkyl, cyano, amino or (cl-c3)acy1):
(cs-clo)aryl group selected from phenyl, a—-naphthyl or
A-naphthyl; substituted (cs—clo)aryl group (substitu-
tion selected from halo, (cl-c4)a1koxy, trihalo-
(cl-c3)alky1, nitro, amino, cyano, (cl-c4)a1koxy-
carbonyl, (cl-cs)alkylamino or carboxy): (C7-cg)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl: a-hydroxy(cl-ca)alkyl group
selected from hydroxymethyl, e-hydroxyethyl,
a-hydroxy-l-methylethyl or a~hydroxypropyl:
a-mercapto(cl—cs)alkyl group selected from mercapto-
methyl, e-mercaptoethyl, a-mercapto-l-methylethyl or
a-mercaptopropyl; halo(cl-c3)alky; group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2-iodoethyl; a heterocycle group
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selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:

Z =N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofﬁranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0, S or Se heteroatoms op-
tionally having a benzo or pyrido ring fused thereto:

z! A
. \
I 2> or /Z
Z

Z or 2! - N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazol-
yl, benzoxééolyl, indazolyl, thiazolyl, benzothiazol-
yl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimida-
zolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heteroatomn:
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A A

(A is selected from hydrogen; straight or branched
(Cy-C,)alkyl: Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbonyl,
(cl-c3)a1ky1amino or carboxy): (c7-c9)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactan, 1—butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)alky1thio—
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l1-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
1-piperaziﬁyl, 4-cyclopropyl-2-dioxo-l1-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (c3-c6)¢ycloa1kylcar-
bonyl such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyciohexylcarbonyl, (2,3~
dimethylcyclopropyl)carbonyl, (1,2-dimethylcyclo-
propyl)carbonyl, (2-ethylcyclopropyl)carbonyl, (2-
methylcyclopentyl)carbonyl or (3~ethylcyclobutyl)car-
bonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
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3,4-difluorobenzoyl, (cl-c4)alky1benzoyl such as
4-toluoyl, 2-toluoyl or 4-(l-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, 0O,
S or Se heteroatom optionally having a benzo or pyrido

ring fused thereto:

Z = N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyi, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

z! | z!

: \

I 2> or /%
p4 /

Z or 2! - N, O, S or Se

such as imidazolyl, pyfazolyl, benzimidazolyl, oxa-
zolyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridyl-
imidazolyl, or a five membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent

appended O heterocatom:
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A A

(A is selected from hydrogen; straight or branched
(cl-c4)aIKYI: Cg-aryl; substituted Cg-aryl (sub-
stitution selected from halo,(cl-c4)alkoxy,
trihalo(cl—c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl—c3)a1ky1amino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyraziﬁyl, sym-triazinyl,
unsym;triazinyl, pyrimidinyl or (cl-c3)a1kylthicpyrida-
zinyl, or a six membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heterocatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-i~-
piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl;
(cl-c4)alkoxycarbony1 group selected from methoxy-
carbonyl, ethoxycarbonyl, straight or branched
propoxylcarbonyl, straight or branched butoxycarbonyl
or allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (cl-cs)alkyl group, halo-
gen, (cs-clo)aryl group ;glected from phenyl,
a-naphthyl, A-naphthyl, substituted (cs—clo)aryl group
(substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano, (cl-c4)a1k-
oxycarbonyl, (Cl-c3)a1kylamino'or carboxy), halo-
(cl-ca)alkyl group such as bromomethyl, fluoro-



10

is

20

- 25

30

35

-G

methyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl,
2,2-difluorcethyl, 2,2,2-trifluoroethyl, 2-bromoethyl
or 2-iodoethyl, a heterocycle group selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto: |

4 Z

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl]: (cl- 4)alkoxy group such
as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy:; cs-aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(cl-c4)alky1, nitro, cyano, thiol, amino, carboxy,
di(cl-c3)a1kylamino); (c7-c1°)ara1kyloxy group such as
benzyloxy, l-phenylethyloxy or 2-phenylethyloxy:;
vinyloxy or substituted vinyloxy group (substitution
selected-from (cl-c4)a1ky1, cyano, carboxy, or
(cs-clo)arYI selected from phenyl, a-naphthyl or
A-naphthyl) ; RaRpamino(cl-c4)alkoxy group, wherein
RaRb is a straight or branched (cl-c4)a1ky1 selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl or
R*RP is (CH,) , n=2-6, or -(CH,),W(CH,),- wherein W is
selected from -N(Cl-c3)a1ky1.[straight or branched],
~NH, -NOB [B is selected from hydrogen or
(cl-c3)a1ky1]) O or 8; or RaRbaminoxy group, wherein
R.aRb is a straight or branched (cl-c4)a1ky1 selected
from methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,

l-methylpropyl, or 2-methylpropyl or RaRp is (cnz)n,
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n=2-6, or -(CHZ)ZW(cxz)Z- wherein W is selected from
—N(Cl-CB)alkyl [straight or branched], -NH, -NOB [B is
selected from hydrogen or (cl-c3)a1ky1], O or S;

and when R® = R*(cH,) co- and n=1-4,

R? is selected from hydrogen; straight or branched
(cl-c4)alky1 group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1l-dimethylethyl: (cj-cs)cycloalkyl
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl:; substituted (c3-c6)cyc1oa1ky1

" group (substitution selected from (cl-CB)alkyl, cyano,

amino or (cl-cs)acyl); (cs-clo)arYI group selected from
phenyl, a-naphthyl or p-naphthyl: suhstituted(cs-clo)-
aryl group (substitution selected from halo,
(cl-c4)a1kpxy, trihalo(cl-c3)a1ky1,_nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-ca)alkylamino or
carboxy) ; (c7-c9)ara1ky1 group such as benzyl,
l-phenylethyl, 2-phenylethyl or phenylpropyl; acyloxy
or haloacyloxy group, selected from acetyl, propionyl,
chloroécetyl, trichloroacetyl, (ca-cs)cycloalkylcar-
bonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4~-chlorobenzoyl, 3-bromobenzoyl or
3,4-difluorobenzoyl, (cl-c4)alky1benzoy1 such as
4-toluoyl, 2-toluoyl or 4-(l-methylethyl)benzoyl,
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heteroatom optionally having a benzo or pyrido
ring fused thereto: S
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N . (‘9’

z | 4

Z =~ N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

z! | z!

\

| A> or /7L
4

Z or 2! - N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heteroatom:

A A

(A is selected from hydrogen; straight or branched
(C;-C,)alkyl; C.-aryl; substituted Cg-aryl (substitu-~
tion selected from halo,(cl-c4)alkoxy, trihalo-



10

15

20

25

30

35

=102~

(cl-CB)alkyl, nitro, amino, cyéno, (cl-c4)a1koxy-
carbonyl,_(cl-c3)alky1amino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, 1l-phenylethyl,
2-phenylethyl or phenylpropyl)-

such as qy-butyrolactam, g~-butyrolactone, imidazo-
lidinone or N-aminocimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsyn-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-1~piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-
piperazinyl, 4-cyclopropyl-2-dioxo~l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl;
(cl-c4)a1koxy group such as allyloxy, methoxy, ethoxy,
n-propoxy,n-butoxy or tert-buthy: cs-aryloxy group
selected from phenoxy or substituted phenoxy (substitu-
tion selected from halo, (cl-c4)a1ky1, nitro, cyano,
thiol, amino, carboxy, di-(cl-c3)a1kylamino): (c7-c1°)-
aralkyloxy group such as benzyloxy, l-phenylethyloxy or
2-pheny1ethyloxy; (cl-cs)alkylthio group selected from
methylthio, ethylthio, propylthio or allylthio:; Ce-
arylthio group selected from phenylthio or substituted
phenylthio- (substitution selected from halo,
(cl-c4)a1ky1, nitro, cyano, thiol, amino, carboxy,
di-(cl-cs)alkylamino); cs-aryISulfonyl group selected
from phenylsulfonyl or substituted phenylsulfonyl
(substitution selected from halo, (cl-c4)alkoxy,
trihalo(cl-c3)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy):
(C,~Cg)aralkylthio group such as benzylthio, 1-phenyl-
ethylthio or 2-phenylethylthio; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally

having a benzo or pyrido ring fused thereto:
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N (‘9“

4 4

Z = N, 0, S or Ses

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0,S or Se heterocatoms optionally
having a benzo or pyrido ring fused thereto:

2! z!

\

| 2> or 7,2
7 .

-z or-Z1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heteroatom:

A A

(A is selected from hydrogen:; straight or branched
(c,~C,)alkyl; Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl—c4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbony1,
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(clfca)alkylamino'or carboxy) ; (C7-c9)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactam, q~butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl—ca)alkylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
l-piperazinyl, 4-dyclopropyl-z-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group: a-hydroxy(cl-ca)alkyl group
selected from hydroxymethyl, a-hydroxyethyl or
a-hydroxy-l-methylethyl or e-hydroxypropyl: halo-
(cl-c3)a1kyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, di-
chloromethyl, trichloromethyl, 2-fluoroethyl,
2,2-difluorocethyl, 2,2,2-trifluorcethyl, 2-bromoethyl
or 2-iodoethyl; acyl or haloacyl group selected from
acetyl, propionyl, chloroacetyl, trifluoroacetyl,

-(c3-c6)cycloalkylcarbonyl, (cs-clo)aroyl selected from

benzoyl or naphthoyl, halo substituted (Cg=C, ) aroyl
such as pentafluorobenzoyl, 4-chlorobenzoyl,
3-bromobenzoy1, 3,4-difluorobenzoyl, (cl-c4)a1ky1-
benzoyl such as 4-toluoyl, 2-toluoyl or 4-(l-methyl-
ethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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N o @

4 : 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, z-pyrrolinyl; tetrahydrofuranyl,
furanyl,benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

2! &

|l D 2
/ or /
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

' 1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
'1yl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or
two N, 0, S or Se hetercatoms and an adjacent appended

O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl—c4)a1koxycarbonyl,
(cl-c3)a1ky1amino or carboxy) ; (C7-C9)ara1kyl group
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selected ffom benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactam, q-butyrolactone, imidazo-

. lidinone or N-aminoimidazolidinone, or a six membered
~aromatic ring with one to three N heterocatoms such as

pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-

'pyridazinyl, or a six membered saturated ring with one

or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom such as 2,3~-dioxo-l-piperazinyl,
4-ethyl-2,3~-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
l1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-~dioxothiomorpholinyl:
(cl-c4)alkoxycarbony1 group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl:; R?Rbaminc(cl—c4)alkoxy group,
wherein R?RP-is a straight or branched (cl-c4)a1kyl
selected from methyl, ethyl, n-propyl, l-methylethyl,

- n=butyl, l-methylpropyl, or 2-methylpropyl or RaRP-is

(caz)n, n=2-6, or -(CHZ)ZW(CHZ)z- wherein W is selected
from -N(cl-c3)a1kyl [straight or branched], -NH, -NOB
[B is selected from hydrogen or (cl—c3)alky1], O or S;
or RaRbaminoxy group, wherein RRP is a straight or
branched (cl-c4)a1kyl selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or

- 2-methylpropyl or R?RP is (CHz)n' n=2-6, or -(cnz)zw-

(CHz)z- wherein W is selected from -N(cl-c3)alkyl
[straight or branched]}; -NH, -NOB [B is selected from
hydrogen or (Ci-cs)alkyl], O or S;

and when R3 = R‘(caz)nco- and n = 2-4,

R? is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n—propyl,ll-methylethyl, n-butyl,

- 1-methylpropyl, 2-methylpropyl, 1,1l-dimethylethyl,

n-pentyl, 2-methylbutyl, 1,1-dimethyipropyl, 2,2=-di-
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methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-i-
ethylpropylamino and where appropriate their '
diastereomers and enantiomers:; (c3-c8)cyclo§1kylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-

- dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
‘cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-

dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di—(cl-cs)alkyiamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l1-dimethylpropyl, 2,2-dimethylpropyl,

' 3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-

butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (C -Cs)alkoxyamlno group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or

- hexoxyamina; (C3-c8)cycloa1koxyamino group selected

from cyclopropoxy, trans-l1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (C7-C1°)ara1koxy—
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
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group selected from aziridinyl, azetidinyl, pyrro-
lidinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1]}hex-2-yl, S-azabicyclo-
{2.1.1)hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl,
7-azabicyclo[2.2.1]hept~-7-yl, or 2-azabicyclo{2.2.2]-
oct-2-yl and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4-(c1-c4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,s-diazagicyclo[z.z.zjhept-z-yl, or 2,5-diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic
group selected from l-imidazolyl, 1l-pyrrolyl, 1-
(1,2,3-triazolyl), 4-(1,2,4~-triazolyl), l-tetrazolyl,
or 2-tetrazolyl: (cs-clo)arylaminq group selected from
phenylamino or naphthylamino; (c7-c10)aryla1ky1amino
group selected from benzyl, 2-phenylethyl, o-phenyl-
ethyl, (2-naphthyl)methyl, (1-naphthyl)methyl or
phenylpropylamino; (cl-c4)alkoxycarbonylamino group
selected from tert-butoxycarbonylamino, allyloxycar-
bonylamino, methoxycarbonylamino, ethoxycarbonylamino
or propoxycarbonylamino; _ :

and when R§ = R4’(CH2)nsoz— and n = 0, .

R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n~-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,

‘3-methylpentyl, 1,2-dimethylbutyl, 1,3-~dimethylbutyl or

l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3-C8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
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cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-
2,3—diﬁethylcyclopropyl, cis-2,3-dimethylcyclo-
propyl, cyclobutyl, trans-2,3-dimethylcyclobutyl,
cis~-2,3-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[z.z.2]oct42-y1amino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino grbup selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-

‘methylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-

propylamino and where appropriate their diastereomers
and enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino; (C3fca)cycloalkoxyamino group selected from
cyclopropoxy, trans-l,2-dimethylcyclopropoxy, cis-1,2-
dimethylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3~dimethylcyclopropoxy, cyclobutoxy, trans-
2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyldxy,_cyclooctoxy,
bicyclo{2.2.1]hept-2-yloxy, or bicyclo[2.2.1]oct-2- '
yYloxyamino and where appropriate their diastereomers
and enantiopers; (c7-c1°)aralkoxyamino group selected
from benzyloxy, 2-phenylethoxy, a-phenylethoxy,
(2-naphthyl)methoxy, (l1-naphthyl)methoxy, or phenyl-
propoxyamino; (Cz-cs)azacycloalkyl group selected from
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,

piperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethyl-

pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl,
2-azabicyclo[2.1.1]hex~-2~yl, 5-azabicyclo{2.1.1l]hex~
5-yl, 2-azabicyclo[2.2.1}hept-2-yl, 7-azabicyclo-
[2.2.1hept-7-yl, or 2-azabicyclo[2.2.2]oct-2-yl and



10

15

20

25

30

35

=110-

where appropriate their diastereomers and enantiomers:;
azaheterocycloalkyl groub selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,
2-methylpyrazolidinyl, 2,5-~diazabicyclo[2.2.2]hept-
2-yl, or 2,5-diaza-5-methylbicyclo(2.2.1l]hept-2-yl

and where appropriate their diastereomers and
enantiomers; (Cs-clo)arylamino group selected from
phenylamino or naphthylamino; (c7-c1°)ary1a1ky1amino
group selected from benzyl, 2-phenylethyl,
a-phenylethyl, (2-naphthyl)methyl, (1-naphthyl)methyl
or phenylpropylamino; straight or branched
(cl-c4)a1ky1 group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, 1l-methylpropyl,
2-methylpropyl or 1,l-dimethylethyl: (c3-c6)cycloalkyl'
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl; substituted (c3-c6)cycloa1ky1
group (substitution selected from (cl-cs)alkyl, cyano,
amino or (cl-c3)acy1);.(cs-clo)aryl group selected from
phenyl, c-naphthyl or S-naphthyl; substituted (cs-clo)-j
aryl group (substitution selected from halo, (cl-c4)-
alkoxy, trihalo(cl-CB)alkyl, nitro, amino, cyano,
(cl-c4)a1koxycarbonyl, (cl-c3)a1ky1amino or carboxy):
(c7-c9)ara1ky1 group such as benzyl, l-phenylethyl, 2~
phenylethyl or phenylpropyl: halo(cl-c3)alky1 group
such as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl, tri-
chloromethyl, 2-fluoroethyl, 2,2-difluorocethyl, '

'2,2,2=-trifluoroethyl, 2-chloroethyl, 2,2-dichloroethy1,

2,2,2-trichloroethyl, 2-bromoethyl or 2-iodoethyl; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, S or Se
heterocatom optionally having a benzo or pyrido ring

fused thereto:
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Z ~ N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with fwo N, 0, S or Se heterocatoms optional-
ly having a benzo or pyridq ring fused thereto:

-21 -zi'
\
| ,;> or 7,L
y 4 o _

Z or 2! - N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl,
oxazolyl, benzoxazolyl, indazolyl, thiazolyl,
benzothiazolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or
pyridylimidazolyl, or a five membered saturated ring
with one or two N, O, S or Se hetercatoms and an ad-

jacent appended O heteroatom:
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A | A

(A is selected from hydrogen:; straight or branched

' (c;-C,)alkyl; C-aryl; substituted Cg-aryl (substitu-

tion selected from halo,(clfc4)a1koxy, trihalo(cl— 3)-
alkyl, nitro, amino, cyano, (cl-c4)—a1koxycarbony1,
(c,-¢ )alkylamino or carboxy): (C -cg)aralkyl group
selected from benzyl, l-phenylethyl, z-phenylethyl or
phenylpropyl)

such as q-butyrolactam, g-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyYridyl, pyridazinyl, pyrazinyl, symrtriazinyl;
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thiopyrida-'
zinyl, or a six membered saturated ring with one or two
N, 0, S or Se heterocatoms and an adjacent appended O
heteroatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-l-pipera-
zinyl, 4-cyclopropyl-2-dioxo-l1-piperazinyl, 2-dioxo-
morpholinyl or 2-dioxothiomorpholinyl: R?Rpamino-
(c -C )alkoxy group, wherein R?Rp is a straight or
branched (C -c4)a1kyl selected from methyl, ethyl,
n-propyl, 1-methy1ethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or R R is (caz)n, n=2-6, or
-(CHZ)ZW(CHZ)Z- wherein W is selected from fN(cl-cs)-
alkyl [straight or branched}, -NH, -NOB [B is selected
from hydrogen or (Cl—ca)alkylj, O or S; or R?R aminoxy
group, wherein R Rp is a stralght or branched
(c1 4)alkyl selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, or



10

15

20

25

30

35

-113~
2-methylpropyl or Ra'Rb is (CHz)n, n=2-6, or -(caz)zw-
(CH2)2~ wherein W is selected from -N(cl-cs)alkyl
(straight or branched], ~-NH, -NOB [B is selected from
hydrogen ar (c )alkyl], O or S;

" and when R R4 (CH ),SO,- and n= 1-4,

R4 is selected from hydrogen. amino; straight or
branched (c1 4)alkyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl or 1,l-dimethylethyl: (cl-c4)-
carboxyalkyl group; (c3-c5)cycloa1ky1 group selected
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substituted (c3-¢5)cycloa1kyl group (sub-
stitution selected from (cl-c3)a1ky1, cyano, amino or
(cl-cs)acyl): (cs-clo)aryl group selected from phenyl,
e~naphthyl or pg-naphthyl:; substituted (cs-clo)aryl
group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamino,or carboxy) ;
(c7-c9)ara1ky1 group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl: (cl-c4)alkoxy
group such as allyloxy, methoxy, ethoxy, n-propoxy or
tert-butoxy: cg-aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(cl—c3)alky1, nitro, cyano, thiol, amino, carboxy,
di-(cl-cs)alkylamino): (c7-c10)ara1kyloxy group such
as benzyloxy, l-phenylethyloxy or 2-phenylethyloxy:
RaRbamino(cl-c4)a1koxy group, wherein RaRp is a
straight or branched (C,~-C ')alkyl'selected from methyl,
ethyl, n-propyl, 1-methy1ethyl, n—butyl, l-methyl-
propyl, or 2-methylpropyl or RaR is (CH )n' n=2-6, or
(CH2)2W(CH2)2- wherein W is selected from
-N(c )alkyl [straight or branched], -NH, -NOB (B is
selected from hydrogen or (C )alkyl], O or S; or
R?Rpamlnoxy group, wherein R;R is a straight or

" branched (Clvc4)a1ky1 selected from methyl, ethyl,

n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or

2-methylpropyl or RaRb is (CHz)n' n=2-6, or
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-(CH,) ,W(CH,) ;- wherein W is selected from -N(C,=C,)-
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (cl-c3)alky1], O or S; (cl-c3)alkyl-
thio group selected from methylthio, ethylthio or
n-propylthio; cs-arylthio group selected from
phenylthio or substituted phenylthio (substitution se-
lected from halo, (cl-cs)alkyl, nitro, cyano, thiol,
amino, carboxy, di-(cl-c3)a1ky1amino): (C,=Cq)aralkyl-
thio group such as benzylthio, l-phenylethylthio or

. 2=phenylethylthio; a heterocycle group selected from a

five membered aromatic or saturated ring with one N, O,
S or Se heterocatom optionally having a benzo or pyrido
ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl} N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetfahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

z! z!

\

| /> or /%
Z.

Z or 2! = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b])pyridyl or pyridylimid-
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azolyl, or a five membered saturated ring with one or
two N, O, S or Se hetercatoms and an adjacent appended
O heterocatom:

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl: Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)alkcxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)~a1koxycarbony1,
(cl-c3)alky1amino or carboxy) s (c7-c9)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactam, y~butyrolactone, imidazoli-
dinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1kylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, 6, S or Se hetercatoms and an adjacent
éppended O heterocatom such as 2,3-dioxo-l-piperazinyl,
4—-ethyl-2,3~dioxo~1-piperazinyl, 4-methyl-2,3-dioxo-
l1-piperazinyl, 4-cyclopropyi—2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group; halo(cl—cs)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoro-
ethyl, 2-chloroethyl, 2,2-dichloroethyl, 2,2,2-tri-
chlcroethyl, 2-bromoethyl or zfiodoethylz acyl or
haloacyl group selected from acetyl, propionyl,
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chloroacetyl, trifluoroacetyl, (ca-cs)cycloalkylcar-
bonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-cio)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromocbenzoyl or
3,4-difluorobenzoyl, (C,-C,)alkylbenzoyl such as
4-toluoyl, 2~-toluoyl or 4-(l-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, O,
S or Se hetercatom optionally having a benzo or pyrido

- ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

zl _ 21
_ \
l /;> or . / Z
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrézolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimia-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heterocatom:



10

15

20

25

30

35

@o- | @o. ". In_ko

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: cs-aryl: substituted Cs-aryl (substitu-~
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbony1,
(cl- 3)a1kylamino or carboxy): (c7-c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as qy-butyrolactam, q7-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring
with one or two N, O, S or Se hetercatoms and an ad-
jacent appended O heterocatom such as 2,3~dioxo-1-
pPiperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl, 4-me€hy1—
2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-
piperazinyl, 2-~dioxomorpholinyl or 2-dioxothiomorpho-
linyl; (clfc4)a1koxycarbony1 group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxycarbonyl, allyloxycarbonyl or straight or
branched butoxycarbonyl; and the pharmacologically
acceptable organié and inorganic salts or metal com-
plexes.

Preferred compounds are compounds according
to the above formula III and IV in which Y is selected

+ - [ 3
fronm ~N2 Cl or —N3.
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R and Rl are the same or different and are selected
from hydrogen; nitro; amino; halogen (selected from
chlorine, bromine, fluorine or iodine); cyano; hydroxy
or -NR2R3: |

and when R or R1 —'-NR2R3 and R2 = hydrogen,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and when R; = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl:

and when R or R1 = -NR2R3 and R2 hydrbgen,

R® is selected from r? (CH,) CO- or r*’ (cH,) SO
and when R3 = R (CH ) co- and n=0,

R4 is selected from hydrogen. amino; hydrcxyamlno.
straight or branched mono(cl-cs)alkylamino group se-
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,l1l-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cs—cs)cycloalkylamino
group selected from cyclopropyl, trans-l,z-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-z,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-di-
methylcyclobutyl, cyclopentyl, cyclohexyl, cyclo- )
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or _
bicyclo[2.2.2]oct-2~ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-csjalkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

thyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-
methylbutyl, 1,l1-dimethylpropyl, 2,2-dimethylpropyl,

2=7
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3-methylbutyl, n-hexyl, 1l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-c8)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclo-
propoxy, cis—l,2-dimethy1cyc16propoxy, trans-2,3-di-
methylcyclo-propoxy, cis-2,3-dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy, cyclo-
heptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (c7-clo)ara1koxy—
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (2l-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-

'1idinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,

cis~3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
1idinyl, 2-azabicyclof[2.1.1]}hex-2-yl, 5-azabicyclo-
[2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]}hept-2-yl, 7-
azabicyclo[2.2.1]hept-7-yl, or 2-azabicyclo[2.2.2]oct-
2-yl and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4-(c1-c4)-alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl, isoxazo-
lidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5~diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic
group selected from l-imidazolyl, 1-pyrrolyl, 1-
(1,2,3-triazolyl), 4-(1,2,4-triazolyl), 1l-tetrazolyl,
or 2-tetrazolyl: (cs-clo)arylamino group selected from
phenylamino or naphthylamino: (C7-C10)ary1a1ky1amino
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group selected from benzyl, 2-phenylethyl, a-phenyl-
ethyl, (2-naphthyl)methyl, (l-naphthyl)methyl or
phenylpropylamino; straight or branched (cl-c3)a1ky1
group selected from methyl, ethyl, n-propyl or 1-
methylethyl; (C,~Cg)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclcpentyl or cyclohexyl:
substituted (c3-c6)cycloa1ky1 group (substitution se-
lected from (Cl-c3)a1ky1, cyano, amino or (cl-c3)acy1):
(cs-clo)aryl group selected from phenyl, a-naphthyl or
A-naphthyl; substituted (cs-clo)aryl.group (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (cl—c4)alkoxycarhony1,
(cl-c3)a1ky1amino or carhoxy);.a-hydroxy(cl-csjalkyl
group selected from hydroxymethyl, a~hydroxyethyl,
e-hydroxy-l-methylethyl or a-hydroxypropyl: halo-
(cl-c3)a1ky1 group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, di-
chloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-
difluorocethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2-iodoethyl; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se heterocatom optionally having a benzo or pyrido ring

fused thereto:
[/7\5 er [ ;/S

4 4

Z =N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrroliny1, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienYl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or

pyrido ring fused thereto:
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z! _ z!
1 | )
/o er /7t
Z

Z or Z2' = N, 0, S or S

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, § or Se heterocatoms and an adjacent appended O
heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)alky1: cs-aryl: substituted cs-aryl (substitu-
tion selected from halo,(cl- 4) alkoxy, trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (c,- 4) alkoxycarbonyl,
(cl-c3)alky1aqino or carboxy): (c7hc9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q~butyrolactam, y-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
arocmatic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym~-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1kylthiopyri-
dazinyl, or a six membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom such as 2,3~dioxo~-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
1-piperazinyl, 4-cyclopropyl-2~-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; acyl or
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haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluorcacetyl, (c3—c6)cycloa1kylcar-
bonyl such as cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2,3-di-
methylcyclopropyl)carbonyl, (1,2-dimethylcyclopropyl) -
carbonyl, (2-ethylcyclopropyl)carbonyl, (2-methylcyclo-
pentyl)carbonyl or (3-ethylcyclobutyl)carbonyl,

' (cs-clo)aroyl selected from benzoyl or naphthoyl, halo

substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorcbenzoyl,
(cl-c4)a1ky1benzoy1 such as 4-toiuoy1, 2-methyltoluoyl
or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl,
the heterocycle selected from a five membered aromatic
or saturated ring'with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-

dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or

benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or

pyrido ring fused thereto:

& z!
N\
I ,;> or - R
y 4

Z or 2V - N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
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1yl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended ©
heteroatom:

A A

(A is selected from hydrogen; straight or branched
(C,-C,)alkyl; C.-aryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)a1koxycar-
bonyl,.(cl-cz)alkylamino or carboxy): (c7-c9)ara1ky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl or (cl-c3)alkylthiopyridazinyl,
or a six membered saturated ring with one or two N,
heterocatoms and an adjacent appended O hetercatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-1-
piperazinyl, 4-methy1-2,3-dioxo-1—piperaziny1,
4~cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxomorpho-
linyl or 2-dioxothiomorpholinyl:; (cl-c4)a1koxycarbony1
group selected from methoxycarbonyl, ethoxycarbonyl,
straight or branched propoxylcarbonyl, straight or
branched butoxycarbonylfor allyloxycarbonyl; vinyl or
substituted vinyl group [substitution selected from
(cl-Cajalkyl group, halogen, (cs-clo)aryl group se-
lected from phenyl, a-naphthyl, p-naphthyl, substituted
(Cg—Cqglaryl group (substitution selected from halo,



10

15

20

25 -

30

35

—124-

(cl-c4)a1koxy, trihalo(cl-c3)alkyl, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino or
carboxy), halo(cl-c3)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluorcethyl, 2,2,2-trifluoroethyl,
2~bromoethyl or 2-iodoethyl, a heterocycle group se-
lected from a five membered aromatic or saturated ring
with one N, 0, S or Se heterocatom optionally having a
benzo or pyrido ring fused thereto:

14 Z _
Z-N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl]: (¢~ )alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert—hutoxy.
Cg—aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)a1ky1,
nitro, cyano, thiol, amino, carboxy, di(cl-cs)alkyl-
amino) ; (c7-c1°)ara1kyloxy group such as benzyloxy,

~ 1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or sub-

stituted vinyloxy group (substitution selected from
(c )alkyl, cyano, carboxy, or (c6 clo)aryl selected
from phenyl, a-naphthyl or ‘A-naphthyl) ;

R?RPamlno(cl c4)a1koxy group, wherein R?R is a
straight or branched (c . )alkyl selected from methyl,
ethyl, n-propyl, l—methylethyl, n~-butyl, l-methyl-
propyl, or 2-methylpropyl or RaRp is (cnz)n, n=2-6, or
-(CH2)2W(CH2)2- wherein W is selected from
-N(cl-cs)alkyl [straight or branched], -NH, =NOB [B is
selected  from hydrogen or (C -C3)a1ky1], O or S; or

RaRPaminoxy group,'wherein R"R™ is a straight or
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branched (c )alkyl selected from methyl, ethyl,
n-preopyl, 1-methylethy1, n-butyl, l-methylpropyl, or
2-methy1propy1 or RaR is (cH )n' n=2-6, or (CHZ) W-
(CH )2- wherein W is selected from -N(cl-ca)alkyl
[straight or branched], -NH, -NOB [B is selected from
hydrogen or (cl—cs)alkyl], O or S;

and when R3 R‘(CH ) co- and n=1-4,

rR? is selected from hydrogen, (cl-c3)a1ky1 group
selected from methyl, ethyl, n-propyl or 1-methylethyl;
(cs- 10)aryl group selected from phenyl, a-naphthyl or -
A-naphthyl; substituted (cs-clo)aryl group (substitu-
tion selected from halo, (cl-c4)a1koxy, trihalo(cl—c3)-
alkyl, nitro, amino, cyano, (cl-¢4)alkoxycarb6ny1,
(cl-c3)a1ky1amino or carboxy):; acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (c3-c6)cycloalkylcarbonyl, (cs-clo)-
aroyl selected from benzoyl or naphthoyl, halo sub-
stituted (cs-clo)aroyl euch as pentafluorobenzoyl,
4-chlorobenzoy1, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(C -c4)a1ky1benzoy1 such as 4-toluoyl, 2-~toluoyl,

4~ (1-methylethyl)benzoyl or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom op-
tionally having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:
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\

l | ,;> or ,,2
Z

Z or Z'1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended 0

heteroatom:

A A

(A is selected from hydrogen; straight or branched
(c -C )alkyl: c -aryl: substituted C -aryl (sub-
stitutzon selected from halo,(c )alkaxy, trihalo~-
(c )alkyl nitro, amino, cyano, (C -c4)alkoxycar-
bcnyl (C, cs)alkylamino or carboxy); (C,-Cg)aralkyl
group selected from benzyl, 1-pheny1ethy1 2-phenyl-
ethyl or phenylpropyl)

such as q-butyrolactam, q~butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym—triezinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, 0, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-
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2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl; (cl-c4)alkoxy group such as allyloxy,

‘methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy;

RaRpanlno(c -C4)a1koxy group, wherein RaRP is a
straight or branched (C —c4)alky1 selected from methyl,
ethyl, n-propyl, l-methylethyl n-butyl, l-methyl-
propyl, or 2-methylpropyl or R? R is (CHZ)n, n=2-6, or
-(CH2)2W(CH2)2 wherein W is selected from -N(cl-cs)—
alkyl [straight or branched}], -NH, -NOB [B is selected
from hydrogen or (c -C )alkyl], O or S:; or RaRPamlnoxy
group, wherein R?R is a straight or branched
(cl-c4)alky1 selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is'(CHz)n, n=2-6, or -(CHZ)ZW-
(CHZ)Z- wherein W is selected from -N(cl-c3)alkyl
(straight or branched], -NH, -NOB [B is selected from
hydrogen or (cl-cs)alkyl], 0 or S; -aryloxy group
selected from phenoxy or substituted phenoxy (sub-
stltut;on selected from halo, (c1 4)alkyl, nitro,
cyano, thiol, amino, carboxy, di-(cl-cs)alkylamino):
(cl—c3)a1kylthio group selected from methylthio,
ethylthio, propylthio or allylthio; cs-arylthio group
selected from phenylthio or substituted phenylthio
(substitution selected from halo, (cl-c4)a1ky1, nitro,
cyano, thiol, amino, carboxy, di-(cl-c3)a1ky1amino);
cs-arylsulfonyl group selected from phenylsulfonyl or
substituted phenylsulfonyl (substitution selected from
halo, (cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino or
carboxy): a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se heteroatom optionally having a benzo or pyrido rlng

fused thereto:
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Z = N, O, S or Sts

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0,S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

z' . z'
| D e |,
z

Z or Z! = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heterocatom:

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl: Cs-aryl; substituted Cs-aryl (sub-
stitution selected from halo,(cl-c4)a1koxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (C,-C,)alkoxycar-.
bonyl, (cl—c3)a1kylamino or carboxy): (c7-c9)ara1kyl
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group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

such as q~butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl, or a six membered saturated
ring with one or two N, O, S or Se hetercatoms and an
adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl,
4-methyl~2,3~-dioxo-1-piperazinyl, 4-cyclopropyl-2-
dioxo-l-piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-
morpholinyl; hydroxy group:; a—hydroxy(cl-ca)alkyl group
selected from hydroxymethyl, a-hydroxyethyl, a-hydroxy-
l-methylethyl or a~hydroxypropyl: halo(cl-ca)alkyl
group such as brpmomethyl, fluoromethyl, difluoro-
methyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluorcethyl,
2,2,2-trifluorocethyl, 2-bromoethyl or 2-iodoethyl;

acyl or haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (c3-c6)cyc1oa1ky1car-
bonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3,4-difluorobenzoyl, (cl-c4)a1ky1benzoyl such as
4-toluoyl, 2-toluoyl, or 4-(l-methylethyl)benzoyl, or
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heteroatom optionally having a benzo or pyrido

ring fused thereto: _
[/ \S or Z - S
4 J4 '

Z = R, 0O, S or Se
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrro-
lidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydro-
furanyl, furanyl, benzofuranyl, tetrahydrothienyl,
thienyl or benzothienyl, or a five membered aromatic
ring with two N, O, S or Se heterocatoms optionally
having a benzo or pyrido ring fused thereto:

Zl

Z or Z! = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxa-
zolyl, benzoxazolyl, indazolyl, thiazolyl or benzo-

thiazolyl, or a five membered saturated ring with one

or two N, O, S or Se heterocatoms and an adjacent
appended O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; cs-arY1: substituted C -aryl (sub-
stitution selected from halo,(cl-c4)a1koxy, trihalo-
(Cl-cs)alkyl, nitro, amino, cyano, (cl-c4)alkoxycar-
bonyl, (cl-cs)alkylamino or carboxy); (c7-c9)aralky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl) |

such as 7-hutyrolactém, q-butyrolactone, imidazo-

-1idinone or N-aminoimidazolidinone, or a six membered

aromatic ring with one to three N heteroatoms such as
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pyridyl, pyridazinyl, pyrazihyl, sym-triazinyl,
unsym—-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se hetero-
atoms and an adjacent appended O heterocatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4—me£hy1-2,3-dioxo-1-piperaziny1, 4~cyclopropyl-
2-dioxo-1l-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl: _

and when R3 = R‘(cnz)nco- and n = 2-4,

R? is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2~-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-
l-ethylpropylamino and where appropriate their '
diastereomers and enantiomers: (c3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1l,2-dimethyl-
cyclopropyl, cis-1,2~-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl—cs)alkylamino group selected from di-
methylamino, diethylamino, methyl (ethyl)amino, ethyl-
(1-methylethyl)amino or a combination of methyl, ethyl, -
n-propyl, l-methylethyl, n-butyl, 1l-methylpropyl,
2-methylpropyl, 1,l-dimethylethyl, n-pentyl, 2-methyl-
butyl, 1,1-dimethy1prbpy1, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
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enantiomers; (cl-cs)alkoxyamino grdup selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino; (c3-c8)cycloalkoxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-l,z-dimethylcyclopropoxy,'trans-z,3-dimethy1cyclo—
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3~-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclof[2.2.1]oct-2~-yloxyamino and where appropriate
their diastereomers and enantiomers; (c7-clo)aralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l1-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-ca)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
1lidinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1]-hex-2-yl, 5-azabicyclo-
[2.1.1]hex~-5-yl, 2-azabicyclo[2.2.1]hept-2-yl, '
7-azabicyclo[2.2.1]hept=-7-yl, or 2-azabicyclo[2.2.2]-
oct-2-yl and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl, '
4-hydroxypiperazinyl, 4-(c1-c4)alkoxypiperazinyl,
thiamorpho;inyl, tetrahydro-1,2-oxazinyl, isoxazo-
lidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept~-2-yl, or 2,5-diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic
group selected from 1l-imidazolyl, 1l-pyrrolyl, 1-
(1,2,3—triazo1yl), 4-(1,2,4~-triazolyl), l-tetrazolyl,
or 2-tetrazolyl; (CG-Clo)arylamino group selected from
phenylamino or naphthylamino: (c7-c1°)ary1a1ky1amino
group selected from benzyl, 2-phenylethyl, o-phenyl-
ethyl, (2-naphthyl)methyl, (1-naphthyl)methyl or
phenylpropylamino; (cl-c4)alkoxycarbonylamino group
selected from tert-butoxycarbonylamino, allyloxycar-
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bonylamino, methoxycarbonylamino, ethoxycarbonylamino
or propoxycarbonylamino;

and when R3 = R4'(CH2)nsoz- and n = 0,

R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,1l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1l-dimethylpropyl, 2,2~
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1l-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpénty1,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-
ethylpropylamino and where appropriate their ' .
diastereomers and enantiomers; (ca-cs)cycloalkylamino
group selected from cyclopropyl, trans-l,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,

- eyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-

dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo{2.2.1l)hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched

‘chain di—(cl-ps)alkylamino group selected from

dimethylamino, diethylamino, methyl (ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, 1l-methylethyl, n-butyl, l-methyl-

_ propyl, 2-methylpropyl, 1,l1-dimethylethyl, n-pentyl,

2-methylbutyl, 1,1l-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (Ci-cs)alkOXYamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino;_ (c3-c8)cycloa1koxyamino group selected :rom
cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-i1,2-
dimethylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-
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. dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,

cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclof{2.2.1]hept-2~yloxy, or bicyclo[2.2.1]oct-2-
yloxyamino and where appropriate their diastereomers
and enantiomers:; (c7-c1°)ara1koxyamino group selected
from benzyloxy, 2-phenylethoxy, e-phenylethoxy, (2-
naphthyl)methoxy, (l-naphthyl)methoxy, or phenyl-
propoxyamino; (cz-cs)azacycloalkyl group selected from
aziridinyl, azetidinyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethyl-
pyrrolidinyl, trans-3,4-dimethylpyrrolidinyl, 2-aza-
bicyclo[2.1.1]}hex-2-yl, 5-azabicyclo[2.1.1])hex-5-y1,
2-azabicyclo[2.2.1]hept-2-yl, 7-azabicyclo{2.2.1]hept-
7-yl, or 2—azabicyclo[2.2;2]oct-2-y1 and where appro-
priate their diastereomers and enantiomers; azahetero-
cycloalkyl group selected from morpholinyl, pipera-
zinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4-(c1-c4)alkoxypiperazinyl, thiamorpholinyl, tetra-

hydro-1,2~oxazinyl, isoxazolidinyl, pyrazolidinyl,

2-methylpyrazolidinyl, 2,5-diazabicyclo(2.2.2]hept-
2-yl, or 2,5-diaza-5—methy1bicyclo[2.2.1]hept-2-y1
and where appropriate their diastereomers and

- enantiomers:; (Cs-clo)arylamino group selected from

phenylamino or naphthylamino; (c7-clo)aryla1kylamino
group selected from benzyl, 2-phenylethyl, oc-phenyl-
ethyl, (2-naphthyl)methyl, (l-naphthyl)methyl or
phenylpropylamino; straight or branched (cl-ca)alkyl
group selected from methyl, ethyl, n-propyl or 1-
methylethyl; (cs-clo)aryl group selected from phenyl,
a-naphthyl or S-naphthyl; substituted (cs-clo)aryl
group (substitution selected from halo, (¢,-C,)alkoxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)a1k-
oxycarbonyl, (cl—c3)a1ky1amino or carboxy):; a hetero-
cycle group selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heterocatom |
optionally having a benzo or pyrido ring fused thereto:
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Z =N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

2! o z!

_ A Y

| ,;> or /L
Y4

Z or Z' - N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxa-
zolyl, benzoxazolyl, indazolyl, thiazolyl or benzo-
thiazolyl, or a five membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom:

A A

(A is selected from hydrogen; straight or branched
(C -C )alkyl: c -aryl; substituted Cs—aryl (sub-
stltutlon selected from halo, (c )alkoxy, trihalo-
(c )alkyl, nitro, amino, cyano, (Cl-c4) alkoxycar-
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bonyl, (cl-ca)alkylamino or carboxy): (cv-cg)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

“such as 1—butyf°1actam, q-butyrolactone, imidazo-

lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring:with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or a six membered
saturated ring with one or two N, O, S or Se
heterocatoms and an adjacent appended O hetercatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclo-
propyl-2-dioxo-l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; '

and when R> =_R4'(CHz)nsoz- and n= 1-4,
RY’ is selected from hydrogen; amino; straight or
branched (cl-cs)alkyl group selected from methyl,
ethyl, n-propyl or l-methylethyl:; (cs-clo)aryl group
selected from phenyl, ec-naphthyl or S-naphthyl; sub-
stituted (cs-clo)aryl group (substitution selected from
halo, (cl—c41a1koxy, trihalo(cl—c3)alky1, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino or
carboxy) (cl-c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy, iso-butoxy or
tert-butoxy; qs-aryloxy group selected from phenéxy or
substituted phenoxy (substitution selected from halo,
(c,-C,)alkyl, nitro cyano, thiol, amino, carboxy,
di-(cl-c3)alky1amino: (c7-c1°)ara1kyloxy group such as

" benzyloxy, l-phenylethyloxy or 2-phenylethyloxy:

(Cl-c4)carboxya1kyl group; and the pharmacologically
acceptable organic and inorganic salts or metal com-

' plexes.

Particularly breferred compéunds are com-
pounds according to the above formula III and IV in
which Y is selected from -N2+Cl- or -N,;
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R and R1 are the same or different and are selected
from hydrogen; nitro; amino; halogen (selected from
chlorine, bromine, fluorine or iodine):; cyano; hydroxy:
or -NR2R3;
and when R or R = -NR?R® and R? = hydrogen,
R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R2 = methyl or ethyl,
R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methy1pr0py1: |
and when R or R1 NR2R3 and R2 hydrogen,
R3 is selected from R (CH ) co- or R4 (cnz)nsoz-.
and when R R (CH ) co- and n=0, '
R? is selected frcm hydrogen. amino; hydroxyamino;
straight or branched mono(c1 cs)alkylamlno group se-
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1—methy1—
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,1-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; '(c3-c8)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
diﬁethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2~-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate
their diastereomers and enantiomers; straight or
branched chain di?(cl-cs)alkylamino .group selected
from dimethylamino, diethylamino, methyl(ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, 1l-methyl-
propyl, 2-methylpropyl, 1,l1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethy1propyl, 2,2-dimethylpropyl,
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3-methylbutyl, n-hexyl, l-methylpentyl, 1)1édimethy1-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-
dimethylbutyl, 1,3~dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (cl-cs)aikoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino:; (c3-c8)cycloa1koxyamino group
selected from cyclopropoxy, trans-l,2-dimethylcyclo-
propoxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-di-
methylcyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo{2.2.1]hept-
2-yloxy, or bicyclo[2.2.1]oct-2~-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7-c1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (z-naphthyl)methgxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, S-azabicyclo[z.1.1]hex-5-y1, 2-azabicyclo-
{2.2.1]hept-2-yl, 7-azabicyclo{2.2.1]hept-7-yl, or .
2-azabicyclo[2.2.2]oct~-2~yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(c1-c4)a1koxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo{2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic
group selected from 1i-imidazolyl, 1-pyrrolyl,
1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl), 1l-tetrazolyil,

~or 2-tetrazolyl:; (cs-clo)arylamino group selected from

phenylamino or naphthylamino; (c7-c1°)ary1a1kylamino
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group selected from benzyl, 2-phenylethyl, «-phenyl-
ethyl, (2-naphthyl)methyl, (l-naphthyl)methyl or
phenylpropylamino; straight or branched (cl-c3)alkyl
group selected from methyl, ethyl, n-propyl or
l-methylethyl; (c3-cs)cycloa1ky1 group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl;
substituted (c3-C6)cycloa1ky1 group (substitution
selected from (cl—c3)alky1, cyano, amino or (cl-c3)-
acyl): (cs-clo)aryl group selected from phenyl,
a-naphthyl or p-naphthyl; substituted (cs—clo)aryl'
group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)a1kyl, nitro, amino, cyano, (Cl-c4)-
alkoxycarbonyl, (c1~c3)alky1amino or carboxy):
a-hydroxy(cl-c3)a;ky1 group selected from hydroxy-
methyl, a-hydroxyethyl, a-hydroxy-l-methylethyl or
a-hydroxypropyl: halo(cl-cs)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl,'chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluorocethyl, 2,2,2-trifluorocethyl,
2-bromoethyl or 2-iodoethyl; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se hetercatom optionally
having a benzo or pyrido ring fused thereto:

TN e [7)’

4 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two

‘N, O, S or Se heteroatoms optionally having a benzo or

pyrido ring fused thereto:
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z! . z!

| » 'z
/ or /
~Z

Z or 2V = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl; oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heteroatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl: cs-aryl; substituted cs-aryl (sub-
stitution selected from halo, (cl-c4)alkoxy, trihalo-
(cl-cs)alkyl,.nitro, amino, cyano, (cl-c4)a1koxy-,
carbonyl, (cl-cs)alkylamino or carboxy): (c7-c9;-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl) '

such as q-butyrolactam, q-butyrolactone, imidazolidi—
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyi, sym-triazinyl,
unsyn-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-1-piperazinyl, 4-ethyl-2, 3-dioxo-1-
piperazinyl, 4-methyl-2,3-dioxo-l-piperazinyl,
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4-cyclopropy1—2-dioxo-l-piperazinyl, 2-dioxomorpholinyl
or 2-dioxothiomorpholinyl; acyl or haloacyl group |
selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (c3-c6)cycloalkylcarbonyl such as
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentyl-
carbonyl, cyclohexylcarbonyl, (2,3-dimethylcyclo-
propyl)carbonyl, (1,2-dimethy1cyclopropyl)carboﬁyl,
(2-ethylcyclopropyl)carbonyl, (2-methylcyclopentyl)-
carbonyl or (3-ethylcyclobutyl)carbonyl, (cs-clo)aroyl

selected from benzoyl or naphthoyl, halo substituted

(cs-clo)aroyl such as pentafluorobenzoyl, 4-chloro-
benzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)alky1benzoy1 such as 4-toluoyl, 2-methylbenzoyl
or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl,

the heterocycle selected from a five membered aromatic

or saturated ring with one N, O, S or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

z - "' o. s Of's.

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuran-
yl, furanyl, benzofuranyl, tetrahydrothienyl, thienyl,~
or benzothienyl, or a five membered aromatic ring with
two N, O, S or Se heteroatoms optionally having a benzo

or pyrido ring fused thereto:

& z!
/ or /
4

Z or Z1 = N, 0, §S or Se
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such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended 0O
heteroatom: ' ' B

(A is selected from hydrogen; straight or branched
(C,-C,)alkyl; Cs-aryl:-substituted Cg-aryl (sub-
stitution selected from halo,(cl—c4)alkoxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)alkoxy-
carbonyl, (cl-c3)alky1amino or carboxy); (C,-Cg)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, y-butyrolactone, imidazo-
lidinone or Nhaminoimidazolidinohe, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl, or a six membered saturated
ring with one or two N, O, S or Se heterocatoms and an
adjacent appended O heterocatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l1-piperazinyl, 4-
methyl-2,3-dioxo-1~piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-
morpholinyl; (cl-c4)a1koxycarhony1 group selected from
methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxylcarbonyl, straight or branched butoxycarbonyl
or allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (cl-c3)alkyl'group,
halogen, (cs-clo)aryl group selected from phenyl, .
a-naphthyl, pg-naphthyl, substituted (CG-Clo)aryl group
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(substitution selected from halo, (cl-c4)a1koxy,
(cl—c4)alkoxycarbony1, (cl-ca)alkylamino or carboxy),
halo(cl-cs)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl,

' chloromethyl, dichloromethyl, trichloromethyl,

2-fluorocethyl, 2,2-difluorocethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2-iodoethyl, a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heterocatom optionally
having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

such as pyrrolyl,'N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl}: (c1 c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-~-butoxy:
-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)-
alkyl): (c7 1o)aralkyloxy group such as benzyloxy,
i-phenylethyloxy or 2-phenylethyloxy;
and when R3 = Rﬁ(cnz)nco— and n=1-4,
R* is selected from hydrogen; (c,-C;)alkyl group
selected from methyl, ethyl, n-propyl or 1—m¢thy1ethyl;

' (Cs-clo)aryl group selected from phenyl, e-naphthyl or

p-naphthyl; substituted (cs-clo)aryl group (sub-
stitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano, (cl-c4)a1k-
oxycarbonyl, (cl-c3)a1kylamino or carboxy): acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (c3-c6)cycloa1ky1carbo-
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nyl, (cs-clo)aroyl selected from benzoyl or naphthoyl}
halo substituted (cs-gio)aroyl such as pentafluoro-
benzoyl, 4-chlorobenzoyl, 3-bromcbenzoyl or 3,4-di-
fluorobenzoyl, (cl—c4)a1ky1benzoy1 such as 4-toluoyl,
2-toluoyl, 4-(1l-methylethyl)benzoyl or (heterocycle)-
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se
hetercatom optionally having a benzo or pyrido ring

fused thereto: _ |

_ Z =N, 0, S or Se
such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

ZI

21 .

l \
/> or /,t
y4 .

Z or Z1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O

hetercatom:

A
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(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; Cg-aryl; substituted C -aryl (sub-
stitution selected from halo,(cl-c4)alkoxy,
trihalo(cl-cz)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,

.2-phenylethyl or phenylpropyl)

such as 7y-butyrolactam, q-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six

membered aromatic ring with one to three N hetercatoms
such as pyridyl, pyridazinyl or pyrazinyl, or a six
membered saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3~dioxo-l-piperazinyl, 4-cyclo-
propyl-2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl:; (¢,-C4)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy:; cs-aryloxy_group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(cl-c4)a1ky1,-nitro,,qyano, thiol, amino, carboxy,
di-(cl—c3)a1kylamino); (cl-c3)a1ky1thio group selected
from methylthio, ethylthio, propylthio or allylthio;
cs-arylthio group selected from phenylt_hio or
substituted phenylthio (substitution selected from
halo, (cl—c4)a1ky1, nitro, cyano, thiol, amino,
carboxy, di-(cl-cs)alkylamino); c6-arylsulfony1 group
selected from phenylsulfonyl or substituted
phenylsulfonyl (substitution selected from halo,
(cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro, amino,
cyano,'(Cl-c4)alkoxycarbony1, (Cl—cs)alkylamino or
carboxy): a heterocycle group selected from a five
membered aromatic or saturated ring one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring

fused thereto:
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Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered. aromatic ring.with two
N, 0,S or Se hetercatoms optionally having a benzo or
pyrido ring fused thereto: '

7! | 7!

\

| /> or R
Z

Z or 2! = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O

heterocatom: _
C& . Cﬁ% 'IN
: AN
0 \3 . N 0 °f N’l\o
I I
A A

(A is selected from hydrogen; straight or branched
(C,-C,) alkyl; Cg-aryl; substituted C,-aryl (sub-

"stitution selected from halo,(cl-c4)a1koxy,

trihalo(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl—c3)a1kylamino or carboxy): (C7-c9)—
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aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as 7-butyrolactam, q~butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl or pyrazinyl, or a six membered
saturated ring with one or two N, 0, S or Se
heterocatoms and an adjacent appended O heterocatom such
as 2,3-dioxo~-l-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-
2-dioxo-l1l-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl; hydroxy group; a-hydroxy(C,-C,)alkyl
group selected from hydroxymethyl, a~hydroxyethyl,
a~hydroxy-l-methylethyl or a-~hydroxypropyl:; halo-
(cl-cs)alkyl group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, di-~-
chloromethyl, trichloromethyl, 2-f1uoroethy1; 2,2~
difluoroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl or
2—iodoéthy1: acyl or haloaéyl group selected from
acetyl, propionyl, chloroacetyl, trifluoroacetyl,

' (ca-cs)cycloa;kylcarbonyl, (cs-clo)aroyl selected from
.benzoyl or naphthoyl, halo substituted (cs-clo)aroyl

such as pentafluorobenzoyl, 4-chlorobenzoyl, 3~bromo-
phenylcarbonyl or 3,4-difluorobenzoyl, (cl-c4)a1kyl-
benzoyl such as from 4-toluoyl, 2-toluoyl or 4-(1-
methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:
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Z 1

Z =N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahYdrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto: '

71 _ 71
\
l é> - er /L
y4

Z or 2! - N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended . O

_ heteroatom:

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: cs-aryls substituted cs-aryl (sub-
stitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-c3)a1ky1, nitro, amino, cyano, (C,-Cy)-
alkoxycarbonyl, (cl—c3)alky1amino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl) '
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such as q-butyrolactam, 1-butyrolactone, imidazoli-

- dinone or N-aminoimidazolidinone, or a six membered

aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl or pyrazinyi, or a six membered
saturated ring with one or two N, 0, S or Se
hetercatoms and an adjacent appended O hetercatom such
as 2,3-dioxo-l1-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-
zinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-
z-dioxo-l-piperazinyl,.2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl;

and when R3 = R‘(CHZ)nCOQ and n = 2-4,

R4 is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected frqm
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, z-methylbutyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,

'1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,

1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3—c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3~-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers:; straight or branched
chain di-(cl-ce)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)anmino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l1-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1l-dimethylpropyl, 2,2~-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
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methylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethylpro-
pylamino and where appropriate their diastereomers and
enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (ca-cs)cycloalkoxyamino group selected
from cyclopropoxy, trans-1l,2-dimethylcyclopropoxy,
cis-1,2~-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (C,-C, ) aralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (1-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, piperidinyl, 2-methylpyrro-
lidinyl, cis-3,4-dimethylpyrrolidinyl, trans-3,4-
dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]hex-2-yl,
5-azabicycle{2.1.1]hex~5-yl, 2-azabicyclo{2.2.l1]hept-
2-yl, 7-azabipyc;o[2.2.1]hept-7-y1, or 2-azabicyclo-
[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers: azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(C,-C,)alkoxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2)hept-2-yl, or 2,5~-diaza-5-
methylbicyclof[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic

‘group selected from l1-imidazolyl, 1-pyrrolyl,

1-(1,2,3~triazolyl), 4-(1,2,4~triazolyl), l-tetrazolyl,
or 2-tetrazolyl: (c6~c1°)ary1aminb group selgcted from
phenylamino or naphthylamino; (c7—c1°)ary1alky1amino
group selected from benzyl, 2-phenylethyl, oa-phenyl-
ethyl, (2-naphthyl)methyl, (l1-naphthyl)methyl or
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phenylpropylamino; (cl-c4)alkoxycarbonylamino group
selected from tert-butoxycarbonylamino, allyloxycar-
bonylamino, methoxycarbonylamino, ethoxycarbonylamino
or propoxycarbonylamino;

and when R* = R*'(cH,) SO~ and n = o,

R4' is selected from_amlno. hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1i-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers; (c3 cs)cycloalkylamlno
group selected from cyclopropyl, trans-1, z-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-z 3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-

* heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or

bicyclo[2.2.2]oct-2~-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched

. chain di-(cl-C6)alky1amino group selected from

dimethylamino, Qiethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,

.3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-di-

methylbutyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2~
dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-
propjlamino and where appropriate their diastereomers
and enantiomers: (cl-cs)alkoxyamino group selected
from methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3-c8)cycloa1koxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
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cis~1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo{2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (C7-ci°)ara1koxyf
amino group selected from benzyloxy, 2-phenylethoxy,

a-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-

methoxy, or phenylpropoxyamino; (cz-cs)azaCycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
1idinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4~-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1l.1l)hex-2-yl, 5-azabicyclo-
{2.1.1)hex-5-yl, 2-azabicyclo[2.2.l1l]hept-2-yl, 7-aza-
bicyclo[2.2.1]hept-7-yl, or 2-azabicyclo[2.2.2]oct-2-yl
and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4-(C,-C,)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo{2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic
group selected from 1-imidazolyl, l1-pyrrolyl,
1-(1,2,3-triazolyl); 4-(1,2,4-t:iazoly1), l-tetrazolyl,
or 2-tetrazolyl; (cs-clo)arylamino group selected from
phenylamino or naphthylamino; (c7-c1°)ary1a1ky1amino
group selected from benzyl, 2-phenylethyl, c-phenyl-

. ethyl, (2-naphthyi)methy1, (1-naphthyl)methyl or

phenylpropylamino; straight or branched (cl-cs)alkyl
group selected from methyl, ethyl, n-propyl or

 1-methylethyl; (C,-C,,)aryl group selected from phenyl,

a-naphthyl or g-naphthyl; substituted (cs-clo)aryl
group (substitution selected from halo, (C,-C,)alkoxy,
trihalo (Cl—c3) alkyl, nitro, amino, cyano, (Cl-c4) -
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alkoxycarbonyl, (Cl-c3)alky1amino'dr carboxy): a
heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, S or Se

- heteroatom optionally having a benzo or pyrido ring

fused thereto:

T\ o (‘9"

z z

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl,.z-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzafﬁranyl, tetrahydrothienyl, thienyl or
benzothienyl;
and when R®> = R*'(cH,) _S0,- and n= 1-4,
R’ is selected from hydrogen; amino; straight or
branchgd (cl-c3)a1ky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl; and the pharmaco-
logically acceptable organic and inorganic salts or
metal complexes. ' ' g

Most particularly preférred compounds are
compounds according to the above formula III and IV in
which Y is selected from -N2+c1- or -N,;
R and R1 are the same or different and are selected
from hydrogen: nitro; amino; halogen (selected from
chlorine, bromine, fluorine or iodine):; cyano; hydroxy:
or -NR°R>;
and when R or R = -NR°R® and R? = hydrogen, _
R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and when R2 = methyl or ethyl,

2

' R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

1-methylpropyl or 2-methylpropyl:

and when R or rR! = -NR2R3 and R? = hydrogen, .
s

R3 selected from R4(CH2)nC0- or R4_(CH2)nSOZ-;
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and when R3

- R‘(caz)nco- and n=0,
R4 is selected from hydrogen; amino; hydroxyamino:
straight or branched-mono(ci-cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-

ethyl, n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl,

| 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-

pentyl, 1,1l-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers: (c3-c8)cycloalky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-é,3-dimethy1cyclopropy1,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclotz.z.l]hept-z—yl, or .
bicyclo{2.2.2])-oct-2-ylamino and where appropriate
their diastereomers and enantiomers; straightlor
branched chain di-(cl-cs)alkylamino group selected
from dimethylamino, diethylamino, methyl(ethyl)amino,
ethyl(1-m¢thy1ethy1)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-~-
methylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-
propylamino and where appropriate their diastereomers
and enantiomers; (Cl-cs)alkoxyamino group selected
from methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (Cs-cs)cycloalkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis—l,2-dimethy1cyclopr6poxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis—2,3~dimethy1cyclo-
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butoxy, cyclopentoxy, cyclohexoxy, éycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1)oct-2~yloxyamino and where approprlate
their diastereomers and enantiomers;

(c 0)aralkoxyam.no group selected from benzyloxy,
z-phenylethoxy, a—phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl, 2-
methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo{2.1.1]-
hex-2-yl, S5-azabicyclof2.1.1]hex-5-yl, 2-azabicyclo-
[2.2.1]hept-2~yl, 7-azébicyclo[2.2.1]hept-7¥y1, or 2-
azabicyclo[2.2.2]oct~-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl,
4-me£hy1piperazinyl, 4~hydroxypiperazinyl, 4-
(cl-c4)alkoxypiperazinyl, thiamorpholinyl, tetrahydro-
1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazoiidinyl, 2,S—diazabicyclo[z.2.2]hept-24yl, or '
2,5~-diaza~-5-methylbicyclo[2.2.1]hept-2~-yl and where
appropriate their diastereomers and enantiomers;
(cs-clo)arylamino group selected from phenylamino or
naphthylamino; (c7-clo)ary1alky1amino group selected
from benzyl, 2-phenylethyl, o-phenylethyl, (2-
naphthyl)methyl, (1-naphthyl)methyl or phenylpropyl-
amino; straight or branched (cl-cz)alkyl group selected
from methyl or ethyl:-(cs-clo)aryl group selected from
phenyl, a-naphthyl or g-naphthyl; substituted

(c o)aryl group (substitution selected from halo,
(c )alkoxy, nitro, amino):; a-hydroxy(c 3)alkyl
group selected from hydroxymethyl; halo(c 3)alky1
group such as bromomethyl, fluoromethyl, dlfluoro
methyl, trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluoroethyl,
2,2,2-trifluorocethyl, 2-bromoethyl or 2-iodoethyl; a
heterocycle group selected from a five membered
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aromatic or saturated ring with one N, 0, S or Se

" heterocatom optionally having a benzo or pyrido ring

fused thereto:

Z = N, O, S or Soe

such as indolyl, 2-pyrrolidiny1,.3-pyrrolidiny1, 2~
pyrrolinyl, tetrahydrofuranyl, furanyl, benzofuranyl,
tetrahydrothienyl or thienyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

2 i
/ or /,
/4

Z or 2V = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl,
indazolyl, thiazolyl or benzothiazolyl: (cl-c4)alkoxy-
carbonyl group selected from methoxycarbonyl, ethoxy-
carbonyl, straight or branched propoxycarbonyl,
straight or branched butoxycarbonyl or allyloxycar-
bonyl:; vinyl or substituted vinyl group [substitution
selected from (cl-c3)a1ky1 group, (cs-clo)aryl group
selected from phenyl, a-naphthyl, A-naphthyl]:
(cl-c4)a1koxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n~butoxy or tert-butoxy: cs—aryloxy group
selected from phenoxy or substituted phenoxy
(substitution selectgd from halo, (C;-C4)alkyl);
(c7-c10)aralkyloxy group such as benzyloxy, l-phenyl-
ethyloxy or 2-phenylethyloxy:

and when R3 = R4(cnz)nco- and n=1-4,
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R* is selected from hydrogen; (Cl—cz)alkyl group
selected from methyl or ethyl: (cs-clojaryl group
selected from phenyl, a-naphthyl or g-naphthyl; sub-
stituted(cs-clo)éryl group (substitution selected from
halo, (cl-c4)a1koxy, trihalo(cl-ca)alkyl); acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (C,~C,)cycloalkyl-
carbonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3,4-difluorobenzoyl, (cl-c4)a1ky1benzoyl such as 4-
toluoyl, 2-toluoyl, 4-(l-methylethyl)benzoyl or
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, 0,
S or Se heterocatom optionally having a benzo or pyrido
ring fused thereto:

Z =N, 0O, S or Se

such as tetrahydrofuranyl, furanyl, benzofuranyl,
tetrahydrothienyl, thienyl or benzothienyl, or a five
membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto: E

7! z!

\

| /> or /%
i

Z or Z'. - N, 0, S or Se

such as pyrazolyl, benzimidazolyl, benzoxazolyl, in-
dazolyl, thiazolyl or benzothiazolyl, or a six membered
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aromatic ring with one or two N heteroatoms such as
pyridyl or pyridazinyl; (cl-c4)alkoxy group such as
allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy: a-hydroxy(cl-c3)a1ky1 group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl
or a-hydroxypropyl: halo(c -C )alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl, trl-
chloromethyl, 2-fluoroethyl, 2,2-difluorocethyl, 2,2,2~-
trifluoroethyl, 2-bromoethyl or 2-iodoethyl;

and when R3 = Rf(cnz)nco- and n = 2-4,

R? is selected from amino:; hydroxyamino; straight or
branched monc(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-
methylpentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (C3-c8)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1)]hept-2-yl, or
bicyclo{2.2.2]oct-2~ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di—(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,
éthyl(1-methy1ethy1)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, 1l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
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methylbutyl, 1,3-dimethylbutyl or l-methyl-li-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (c3-c8)cycloa1koxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclo-
propoxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-di-
methylcyclopropoXy, cis-z,3-dimethj1cyclopropoxy, '
cyclobutoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy, cyclo-
heptyloxy, cyclooctoxy, bicyclo{2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (C7-Clo)aralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (1-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, piperidinyl, 2-methylpyrro-
lidinyl, cis-3,4-dimethylpyrrolidinyl, trans-3,4-
dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]hex-2-yl,
s-azabicyclo[2.1.1jhex-5-yl, 2-azabicyclo[2.2.1]hept-
2-yl, 7-azabicyclo[2.2.1]lhept-7-yl, or 2-azabicyclo-
[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocyclo-

alkyl group selected from morpholinyl, piperazinyl,
4-methylpiperazinyl, 4-hydroxypiperazinyl, 4-(c1—c4)-
alkoxypiperazinyl, thiamorpholinyl, tetrahydro-1,2-
oxazinyl, isoxazolidinyl, pyrazolidinyl, 2-methyl-
pyrazolidinyl, 2,S-diazabicyclo[z.2.2)hept-2-yl, or
2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl and where
appropriate their diastereomers and enantiomers;
(ce-clo)arylamino group selected from phenylamino or
naphthylamino; (c7-c1°)ary1alkylamino group selected
from benzyl, 2-phenylethyl, o-phenylethyl,
(2-naphthyl)methyl, (1-naphthyl)methyl or phenyl-
propylamino; (cl-c4)alkoxycarbonylamino group selected
from tert-butoxycarbonylamino, allyloxycarbonylamino,
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methoxycarbonylamino, ethoxycarbonylamino or
propoxycarbonylamino;
and when R3 = R4'(CH2)nsoz- and n = 0,
R*’ is selected from amino: straight or branched
(Cl-cz)alkyl gfoup selected from methyl or ethyl:
(cs-clo)aryl group selected from phenyl, ao-naphthyl or
A-naphthyl; _
and when R® = R*’(cH,) S0,- and n= 1-4,
R4' is selected from hydrogen; straight or branched
(cl-cz)alkyl group selected from methyl or ethyl;
and the pharmacologically acceptable organic and
inorganic salts or metal complexes.

Compounds of special interest are compounds
accordlng to the above formula III and IV in which Y is

-Nz *c1” or Nso
R or R1 are selected from nitro; amino; halogen

(selected from chlorine, bromine, fluorine or iodine);

cyano; hydroxy; or -NR?R?

and when R or R1 = -NR?R? and R? = methyl or ethyl;
R> = methyl or ethyl,
2R and R hydrbgen,
R is selected from r? (CH ) CO- or Rﬁ (cnz)nso

and when R R (CH ) co- and n=0,

R? is selected from hydrogen, straight or branched
(cl-cz)alkyl group selected from methyl or ethyl; a
heterocycle group selected from a five membered aro-
matic or satureted ring with one N, O, or S heterocatom

optibnally having a benzo or pyrido ring fused thereto:

Z = N, O or S
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such as furanyl or thienyl, or a five membered aromatic
ring with two N, O or S heterocatoms optionally having a
benzo or pyrido ring fused thereto:

Zi

y A

| )
/> or 7t
z |

Z or 2! = N, O, or S

such as pyrazolyl, Senzimidazolyl,or thiazolyl:
(cl-c4)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy: cs-aryloxy group

‘selected from phenoxy or substituted phenoxy (substitu- :

tion selected from halo, (cl-c4)alkyl): (C7-c1°)ara1ky-
loxy group such as benzyloxy, l-phenylethyloxy or 2-
phenylethyloxy;

and when R® = R*(cH,) CO- and n=1-4,

R4 is selected from hydrogen; (cl—cz)alkyl group se-

lected from methyl or ethyl:; (cs-clo)aryl group select-

ed from phenyl, e-naphthyl or S-naphthyl;

and when R> = R"(cnz)nsoz- and n = 0, -

R4' is selected from straight or branched (cl-cz)alkyl
group selected from methyl or ethyl; (cs-clo)aryl group
selected from phenyl, a-naphthyl or p-naphthyl; and
the pharmacologically acceptable organic and inorganic
salts or metal complexes.
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Additional intermediate compounds include
those having the formula V and VI:

wherein: _

Y is selected from -N2+c1— or N,i

X is selected from halogen or trifluoromethanesul-
fonyloxy; the halogen is selected from bromine,

" chlorine, fluorine or iodine; |

R or R! is selected from nitro; amino; halogen
(selected from chlorine, bromine, fluorine or iodine):;
cyano; hydioxy; or -NRz 3; '

and when R or R1 =‘-NR?R; and R? = hydrogen,

R® = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1—methy1propyi, 2-methylpropyl or 1,1-dimethylethyl;
and when R2 = methyl or ethyl, |

RS = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

and when R2 = n-propyl, '

R3 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl: ' '

.and when R? = l1-methylethyl,

R3 = n-butyl, l-methylpropyl or 2-methylpropyl:
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and when R2 = n-butyl,

R3 = n-butyl, l-methylpropyl or 2-methylpropy1,
and when Rz = l-methylpropyl,

R3 = 2-methylpropyl:;

and when R or Rl = -NR2R3 and R hydrogen,

R3 is selected from R (CH ) co- or R (CH ) so2 :
and when R3 R (CH ) cO- and n=0,

R4 is selected from hydrogen. amino; hydroxyamino;

straight or branched mono(cl-cs)alkylamino group

-selected from methyl, ethyl, n-propyl, l-methylethyl,

n-butyl, l-methylpropyl, 2-methylpropyl, 1,l1-dimethyl-
ethyl, n-pentyl, 2-methj1buty1, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,l1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylaninoc and where appropriate their
diastereomers and enantiomers; (c3-c8)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,
3-dime£hylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2~ylamino .and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl—cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2~
dimethylbutyl, 1,3-dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
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pentoxy or‘hexbxyamiho: (c3-c8)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclo-
propoxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-
dimethylcyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyclcbutoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.l1]hept-2-
yloxy, or bicyclo{2.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;

_(c7-c1°)ara1koxyamino group selected from benzyloxy,

2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino: (cz-ca)-
azacycloalkyl group selected from aziridinyl, aze-
tidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1])~
hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo-
{2.2.1]}hept=-2-yl, 7-azabicyclo{2.2.1}hept-7-yl, or 2-
azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, ﬁ-hydroxypiperazinyl} 4-(ci-c4)a1koxy-
piperazinyl, thiamorpholinyl, tetrahydro-i,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; (cs-clo)arylamino
group selected from phenylamino or naphthylamino;
(c7-c1°)ary1a1ky1ahino group selected from benzyl,
2-phenylethyl, oc-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl-c4)a1kyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
(C3-c6)cycloalky1 group selected from cyclopropyl,

‘cyclobutyl, cyclo- pentyl or cyclohexyl; substituted

(C3-Cs)cycloa1kyl group (substitution selected from
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(c -C )alkyl cyano, amino or (cl-cz)acyl).

(c o)aryl group selected from phenyl, a-naphthyl or
ﬁ-naphthyl. substituted (c6 clo)aryl group
(substitution selgcted from halo, (cl-c4)a1koxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)—
alkoxycarbonyl, (C -cs)alkylamino or carboxy):

(c )aralkyl group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl. a-hydroxy-
(cl-cs)alkyl group selected from hydroxymethyl,
a-hydroxyethyl,a-hydroxy-l-methylethyl or a-hydroxy-
propyl: a-mercapto(cl-cs)alkyl group selected from
mercaptomethyl, o-mercaptoethyl, a-mercapto-l-methyl-
ethyl or a—-mercaptopropyl: halo(cl-cs)alkyl-group such
as bromomethyl, fluoromethyl, difluoromethyl,
trifluoromethyl, chloromethyl, dichloromethyl,
trichloromethyl, 2-fluoroethyl, 2,2-difluorocethyl,
2,2,2-trif1ubroethyl, z-bromoethyl or 2-iodoethyl; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring
fused thereto:

Z = N, O, S or S

such as pyrrolyl, N-methjlindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:
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21 ) zl

N

| /> or /"
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazol-
yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl,
3-alkyl-3H-imidazo{4,5-b]pyridyl or pyridylimidazolyl,
or a five membered saturated ring'with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-

atom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)alky1: cs-arylz substituted cs-aryl (substitu-
tion selected from halo,(cl- 4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c 4)a1koxycarbony1,
(c1~c3)alky1amino or carboxy): (c7-c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactam, 7-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-

_triazinyl, pyrimidinyl or (cl-c3)alkylthiopyridazinyl,

or a six membered saturated ring with one or two N, O,
S or Se heterocatoms and an adjacent appended O
heteroatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
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2,3-dioxo-1-piperazihyl; 4-methyl-2,3-dioxo-1l-pipera-
zinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxo-
morpholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl
group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (cs-cs)cycloalkylcarbonyl such as
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentyl-
carbonyl, cyclohexylcarbonyl, (2,3-dimethylcyclo-
propyl)carbonyl, (1,2-dimethylcyclopropyl)carbonyl,
(2-ethylcyclopropyl)carbonyl, (2-methylcyclopentyl)-
carbonyl or (3-ethylcyclobutyl)carbonyl, (c6°c10)-
aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorcbenzoyl,
(cl-c4)a1kylbenzoyl such as 4-toluoyl,- 2-toluoyl or
4-(1-methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, § or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

Z-N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

' furanyl, benzofuranyl, tetrahydrothienyl, thienyl,

benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:
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\

| ,;> | or /7L

z

Z or Z1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se hetercatoms and an adjacent appended
O heterocatom: |

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl: cs-arylz substituted cs-aryl (sub~-
stitution selected from halo,(cl-c4)a1koxy,
trihalo(cl-cs)alkyl, nitro, amino, cyano, (C,-Cy) -
alkoxycarbonyl, (cl-c3)alky1amino or carboxy): (c7—c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

_ such as q-butyrolactam, 7-butyrolactone, imidazolidi-

none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-cs)alkylthiopyrida-
zinyl, or a six membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heterocatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
2,3~dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-l-pipera-
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zinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxo-
mo:pholinyl or 2-dioxothiomorpholinyl: (cl-c4)alkoxy-
carbonyl group selected from methoxycarbonyl, ethoxy-
carbonyl, straight or branched propoxylcarbonyl,
straight or branched butoxycarbonyl or allyloxycar-
bonyl; vinyl or substituted vinyl group [substitution
selected frcm_(Ci-ca)alkyl group, halogen, (cs-clo)aryl
group selected from phenyl, e-naphthyl, p-naphthyl,
substituted (C.-C,,)aryl group (substitution selected
from halo, (cl-c4)alkoxy, trihalo(cl-cs)alkyl, nitro,
amino, cyano, (cl-c4)a1koxycarbonyl, (cl-c3)alky1amino
or carboxy), halo(cl-c3)a1kyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-bromocethyl or.z-iodoethyl, a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heterocatom optionally
having_a benzo or pyrido ring fused thereto:

Z = N, 0O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl]: (cl-c4)alkoxy group such
as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy: c6-aryloxy'group-selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(cl-c4)a1ky1, nitro, cyano, thiol, amino, carboxy,
di-(cl-c3)a1ky1amino): (cv—clo)a:alkyloxy group such
as benzyloxy, l-phenylethyloxy or 2-phenylethyloxy;
vinyloxy or substituted vinyloxy group (substitution
selected from (Cl-c4)alky1, cyano, carboxy, or
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(c6°c10)arY1 selected from phenyl, c-naphthyl or
A-naphthyl); RaRPamzno(c )alkoxy group, wherein
R?RP is a straight or branched (cl-c4)a1kyl selected
from methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl or
R%R° is (cH,) , n=2-6, or

-(CH ) W(CH )2— wherein W is selected from -N(cl-cs)-
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (cl-cs)alkylj, O or S; or RaRPaminoxy
group, wherein RgR is a straight or branched

(c )alkyl selected from methyl, ethyl, n-propyl,
1—methy1ethy1, n-butyl, l1-methylpropyl, or 2-methyl-
propyl or RFR _1s (CHz)n, n=2-6, or

'—(CHZ)2W(CH2)2- wherein W is selected from -N(cl-ca)-

alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (cl-c3)a1ky1], O or S;

and when R® = R%(CH,) CO- and n=1-4,
R? is selected from hydrogen; straight or branched

(cifc4)a1ky1 group selécted from methyl, ethyl,

) n—propyl, l-methylethyl, n-butyl, l-methylpropyl,

2-methylpropyl or 1,1-dimethylethyl; (C,-C/)cycloalkyl
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl; substituted (c3-c6)cycloa1ky1
group (substitution selected from (cl-c3)a1ky1, cyano, .
amino or (cl-c3)acyl): (Cs-clo)aryl group selected from
phenyl, c-naphthyl or A-naphthyl; substituted(cs-clo)-
aryl group (substitution selected from halo, (cl—c4)-

“alkoxy, trihalo(cl—cs)alkyl, nitro, amino, cyano,

(cl-c4)a1koxycarbony1, (cl-cs)alkylamino or carboxy):
(c7-c9)ara1ky1 group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl:; acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetjl,
trichloroacetyl, (c3-c6)cycloalkylcarbonyl,
(cs-clo)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)alkylbenzoy1 such as 4-toluoyl, 2-toluoyl or
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4—(l-methylethyl)benzoyl,'(heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se hetercatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidiny1,.2-pyrroliny1, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heterocatoms optional-
ly having a benzo or pyrido ring fused thereto:"

z! z!

I > ' | 'z
/ or /
~Z

Z or 2' = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O hetercatom:
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(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; C,-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo~-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)alkoxycar-
bonyl,_(cl-cs)alkylamino or carboxy): (C7—c9)ara1ky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

such as y-butyrolactam, y-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, syn-triazinyl,
unsyn-friazinyl, pyrimidinyl or (cl—c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se hetercatoms and an adjacent '
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-
1-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl;
(cl-c4)alk0xy group such as allyloxy, methoxy, ethoxy,
n-propoxy, h-butoxy or tert-butoxy; cs-aryloxy group
selected from phenoxy or substituted phenoxy (sub-
stitution selected from halo, (cl-c4)a1ky1, nitro,
cyano, thiol, amino, carboxy, di—(cl-cs)alkylamino):
(c7-c10)ara1kyloxy group such as benzyloxy, l-phenyl-
ethyloxy or 2-phenylethyloxy: (cl-c3)a1ky1thio group
selected from methylthio, ethylthio, propylthio or
allylthio; cs-arylthio group selected from phenylthio
or substituted phenylthio (substitution selected from
halo, (cl-c4)a1ky1, nitro, cyano, thiol, amino,
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carboxy, di-(cl-c3)alky1amino); cs-arylsulfonyl group
selected from phenylsulfonyl or substituted phenyl-
sulfonyl (substitution selected from halo, (cl—c4)-
alkoxy, trihalo(cl-ca)alkyl, nitro, amino, cyano,
(cl-c4)a1koxycarbcnyl, (cl-c3)a1ky1amino or carboxy):
(c7-c8)ara1ky1thio group such as benzylthio,
1-phenylethylthio or 2-phenylethylthio; a heterocycle
group selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, . 3-pyrrolidinyl, 2-pyrrol inyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0,S or Se hetercatoms optionally
having a benzo or pyrido ring fused thereto:

\

/> or /2

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
1lyl, 3-alkyl-3H-imidazo[4,5-b)pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended

O hetercatom:
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A A

(A is selected from h&drogen: straight or branched
(cl-c4)a1ky1; Cs-aryls substituted cs-aryl (sub-
stitution selected from halo,(clfc4)alkoxy,
trihalo(cl-c3)alkyl, nitro, amino, cyano, (C1=C4) -
alkoxycarbonyl, (cl-cz)alkylamino or carboxy): (c7-c9)—
aralkyl group selected from benzyl, l-phenylethyl, 2-
phenylethyl or phenylpropyl)

such as q-butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-friazinyi, pyrimidinyl or (cl-c3)alky1thio-
pyridazinyl, or a six membered saturated ring

with one or two N, 0, S or Se heteroatoms and an ad-
jacent appended O heteroatom such as 2,3-dioxo~1-
piperazinyl, 4-ethyl=-2,3-dioxo-l-piperazinyl, 4-methyl-
2,3-dioxo-1-piperazinyl, 4-cyclopropyl—-2-dioxo-1-
piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-
morpholinyl; hydroxy group; mercapto group;
a-hydroxy(cl-c3)alky1 group selected from hydroxy-
methyl, a-hydroxyethyl or a-hydroxy-l-methylethyl or
a-hydroxypropyl ; halo(cl~c3)alky1 group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2~-bromoethyl or 2-iodoethyl; acyl or haloacyl group
selected from acetyl, propionyl, chloroacetyl, tri-
fluoroacetyl, (ca-cs)cycloalkylcarbonyl, (cs-clo)aroyl
selected from benzoyl or naphthoyl, halo substituted



10

15

20

25

30

35

-175-

'(cs-clo)aroyl such as pentafluorobenzbyl, 4-chloro-

benzoyl, 3-bromobenzoyl, 3,4-difluorcbenzoyl,
(cl—c4)alkylbenzpyl such as 4-toluoyl, 2-toluoyl or
4-(l1-methylethyl)benzoyl, or (heterocycle)carbonyl, the
heterécycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

-such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-

dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl,benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heteroatoms
optionélly having a benzo or pyrido ring fused thereto:

zi

z1
| /> or | 2
I '

Z or Z1 = N. 0, S or Ses

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
1lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heterocatom:
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A , A

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl: cs-aryl: substituted cs-aryl (sub-
stitution selected from halo,(cl-c4)a1koxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)a1koxycar-
bonyl, (cl-ca)alkylamino or carboxy): (c7-c9)ara1ky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl) |

such as q-butyrolactam, y-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (c,-C;)alkylthio-
pyridazinyl, or a six membered saturated ring

with one or two N, 0, S or Se heteroatoms and an ad-
jacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l1-piperazinyl, 4-methyl-
2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1l1-
piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-

'morpholinyl; (cl-c4)a1koxycarbony1'group selected from

methoxycarbonyl, ethoxycarbonyl, straight or branched
propoxycarbonyl, allyloxycarbonyl or straight.or
branched butoxycarbonyl: RaRpamino(Cl-c4)a1koxy group,
wherein RﬁRP is a straight or branched (cl-c4)a1ky1
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, or 2-methylpropyl or R?Rp is
(CH,) ./ n=2-6, or -(CHZ)ZW(cnz)zi wherein W is selected
from -N(cl-csjalkyl [straight or branched], -NH, -NOB
[B is selected from hydrogen or (cl-ca)alkyl], O or S;

or RaRbaminoxy group, wherein R?Rb is a straight or
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branched (c -C )alkyl selected from methyl, ethyi,
n-propyl l—methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRP is (CH 5) s N=2-6, or

-(CH ) W-(CH )2- wherein W is selected fron

-N(c )alkyl [straight or branched], NH, -NOB [B is
selected fron hydrogen or (c )alkyl], O or S;

and when R3 R (CHZ) co- and n = 2-4,

R is selected from amlno. hydroxyamlno, straight or
branched mono(cl-cs)alkylamlno group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-
ethylpropylamino and where appropriate their
diastereomers and enantiomers:. (c3-c8)cycloa1kylamino
group selected from cyclopropyl, trans-1,2~-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cycloectyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, 1-methy1pen£yl, 1,1~-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or 1-methyl-l-ethylpropylanino
and where appropriate their diastereomers and
enantiomers; (Cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or
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hexoxyamino:; (CB-CB)cycloalkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
Cis-l,z-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3~dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy,'cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo{2.2.1]hept-2-yloxy, or
bicyclo{2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and ehantiomers: (¢7-c10)aralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl-
group selected from aziridinyl, azetidinyl, pyrro-
lidinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,;
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.l1l.1l]jhex-2-yl, 5-azabicyclo-

' [2.1.1]hex~5-Y1, 2-azabicyclo[2.2.1]hept-2-yl, 7-

azabicyclo[2.2.1]hept-7-yl, or 2-azabicyclo[2.2.2]-
oct-2-yl and where apprépriate their diastereomers and
enantibmers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydrcxypipgrazinyl, 4-(c1-c4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl, isoxazo-
lidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo{2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; (Cs-clo)arylamino
group selected from phenylamino or naphthylamino;
(c7-c10)ary1alky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; (cl-c4)-
alkoxycarbonylamino group selected from tert-
butokycarbonylamino, allyloxycarbonylamino, methoxy-
carbonylamino, ethoxycarbonylamino or propoxycarbonyl-

amino;

3 4

?
and when R = R (cnz)nsoz- and n = O,
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R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamind group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l1-dimethylethyl,

| n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl, 2,2-

dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,

" 1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-i-

ethylpropylamino and where appropriate their diastereo-
mers and enantiomers: (c3-c8)cycloa1kylamino group
selected from cyclopropyl, trans-1,2-dimethylcyclo-
propyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2)oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain ?i-(cl—cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and enantio-
mers; (Cl-cs)alkoxyaminq group selected from methoxy,
ethoxy, propoxy, butoxy, pentoxy or hexoxyanino;
(c3-c8)cycloalkoxyamino group selected from cycloprd-
poxy, trans-1,2-dimethylcyclopropoxy, cis-1,2-dimethyl-
cyclopropoxy, trans-2,3-dimethylcyclopropoxy, cis~-
2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-di-
methylcyclobutoxy, cis-2,3-dimethylcyclobutoxy, cyclo-
pentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]}hept-2-yloxy, or bicyclof2.2.l1]oct-2-
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yYloxyamino and where appropriate their diastereomers
and enantiomers; (c7-clo)ara1koxyamino group selected
from benzyloxy, 2-phenylethoxy, a-phenylethoxy,
(2-naphthyl)methoxy, {(l-naphthyl)methoxy, or
phenylpropoxyamino; straight or branched (cl-c4)alkyl
group selected from methyl, ethyl, n-propyl, l-methyl-
ethyl, n-butyl, 1-methy1pfopy1, 2-methylpropyl or
1,1-dimethylethyl; (cs-cs)cycloalkyl group selected
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substituted (c3-c6)cycloalky1 group (substitu-
tion selected from (cl-c3)alky1, cyano, amino or
(cl-cs)acyl); (cs-clo)aryl group selected from phenyl,
e-naphthyl or p-naphthyl; substituted (cs-clo)aryl
group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl—cs)alkyl, nitro, amino, cyano, (cl-c4)f
alkoxycarbonyl;'(cl—ca)alkylamino or carboxy):
(c7-c9)ara1kyl group such as benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl: halo(cl-cs)alkyl group
such as bromomethyl, fluoromethyl, difluoromethyl,
triflubromethyl, chloromethyl, dichloromethyl, tri-
chloromethyl, 2-fluorocethyl, 2,2-difluoroethyl,
2,2,2-trifluorocethyl, 2-chloroethyl, 2,2-dichloroethyl,
2,2,2-trichloroethyl, 2-bromoethyl or 2-iodoethyl; a
heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, S or Se
hetercatom optionally having a benzo or pyrido ring

fused thereto:
[/7\5 or [ ;,S
y 4 . 4

Z =N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered
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aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

z! 2!

\

I ,;> or 7,2
y4

Z or Z' = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxa-
zolyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimi-
dazolyl, or a'tive membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
O heteroatom: '

A A

(A is selected from hydrogen; straight or branched
(ci-c4)a1ky1; C,-aryl; substituted C.-aryl (substitu-
tion selected from halo,(cl—c4)a1koxy, trihalo-
(cl-CB)alkyl, nitro, amino, cyano, (c1-¢4)alkoxycar-
bonyl, (cl-c3)a1kylamino or carboxy); (c7-c9)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl) :

such as q-butyrolactam, y-butyrolactone, imidazoli-
dinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thio-
pyridazinyl, or a six membered saturated ring with one
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or two N, O, S or Se hetercatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl- '
2,3-dioxo~-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-
piperazinyl, -dioxomorpholinyl or 2-dioxothiomorpho-
linyl; RaR amlno(c )alkoxy_group, wherein R?RP is a
straight or branched (c -C )alkyl selected from methyl,

. ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-

propyl, or 2-methylpropyl or R? R is (CH )n' n=2-6, or
-(CH ) W(CHZ)Z- wherein W is selected from
-N(cl-cs)alkyl [straight or branched}], -NH, -NOB [B is
selected from hydrogen or (C c3)a1ky1], O or S; oxr
lR is a straight or
branched (cl-c4)a1ky1 selected from methyl, ethyl,
n-propyl, 1l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRP is (CHZ)n, n=2-6, or -(cnz)zw-
(cnz)z- wherein W is selected from -N(cl-ca)alkyl
[straight or branched], -NH, -NOB [B is selected from
hydrogen or (C,- )alkyl], O or S;
and when R3 = R (CH ) 2 and n= 1-4,
Rﬁ is selected from hydrogen. amino; straight or
branched (cl 4)alkyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl or 1,l-dimethylethyl: (cl-c4)-
carboxyalkyl group; (c3fc6)cycloa1kyl group selected
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substituted (c3-c6)cycloalky1 group (substitu-
tion selected from (cl-c3)a1ky1, cyano, amino or
(cl-c3)acy1); (cs-clo)aryl group selected from phenyl,

" e=naphthyl or g-naphthyl; substituted'(cs-clo)aryl

group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (Cl-c3)a1ky1amino or carboxy):
(c7-c9)ara1ky1 group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl: (Cl-C4)a1koxy
group such as allyloxy, methoxy, ethoxy, n-propoxy or
tert-butoxy;_cs-aryloxy group selected from phenoxy or
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substituted phenoxy (substitution selected from halo,
(cl-c3)a1kyl, nitro, cyano, thiol, amino, carboxy,
di-(cl—c3)alkylamino): (C7-c10)aralky1oxy group such
as benzyloxy, l-phenylethyloxy or 2-phenylethyloxy:
RaRbamino(cl-c4)a1koxy group, wherein R2RP is a
straight or branched (cl-c4)a1ky1 selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, or 2-methylpropyl or-R?Rp is (CHz)n, n=2-6, or
-(CH2)2W(CHZ)2- wherein W is selected from -N(cl—c3)-
alkyl [straight or branched], -NH, -NOB {B is selected
from hydrogen or (cl-c3)a1ky1], O or S; or RaRbaminoxy
group, wherein R?RP is a straight or branched
(cl~c4)a1ky1 selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, or 2-methyl-
propyl or R®R’ is (CH,)_, n=2-6, or -(CH,),W(CH,),~
wherein W is selected from -N(cl-c3)a1kyl-[straight or
branched], -NH, -NOB [B is selected from hydrogen or
(cl-c3)alky1], 0 or s:(cl-ca)alkylthio group selected
from methylthio, ethylthio or n-propylthio; Cgmaryl-
thio group selected from phenylthio or substituted
phenylthio (substitution selected from halo,
(cl-cs)alkyl, nitro, cyano, thiol, amino, carboxy,
di-(cl-cs)alkylamino): (c7-c8)ara1ky1thio group such as
benzylthio, l-phenylethylthio or 2-phenylethylthio;

a heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, S or Se hetero-
atom optionally having a benzo or pyrido ring fused

thereto:
N . (X

z 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
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dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

furanyl, benzofuranyl, tetrahydrothienyl, thienyl,

benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heterocatoms optional-
ly having a benzo or pyrido ring fused thereto:

71 71
\
l ,;> or /L
7 |

Z or Z' = N, 0, S or Se

such as imidazolyl, pyrazolyl, bénzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

1yl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se heterocatoms and an adjacent appended
O heteroatom: ' |

(A'is selected from hydrogen; straight or branched

_(cl- 4)alkyl; cs-arylg substituted cs-aryl (substitu-

tion selected from halo,(cl-c4)a1koxy, trihalo(cl-cs)-
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbony1,
(cl-c3)a1ky1amino or carboxy): (c7-c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or

phenylpropyl)

such as q-butyrolactam, 7-butyrolactone, imidazo-
l1idinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
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pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)alkylthio—
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3-dioxo-1-piperazinyl, 4-methy1-2,3-diéxo-
1-piperazinyl, 4-cyclopropyl-2-dioxo~l-piperazinyl,
2-dioxomorpholinyl or 2-dioxothiomorpholinyl; hydroxy
group; mercapto group; halc(;l-c3)a1kyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoro-
ethyl, 2-chloroethyl, 2,2-dichlorocethyl, 2,2,2-tri-
chlorcethyl, 2-bromoethyl or 2-iodoethyl; acyl or
halocacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (c3-c6)cycloa1kylcar-
bonyl, (cs—clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as

' pentafluorobenzoyl, - 4~chlorobenzoyl, 3~bromobenzoyl or

3,4-dif1uorobenzoyl,'(cl-c4)a1ky1benzoyl such as
4-toluoyl, 2-toluoyl or 4-~(l-methylethyl)benzoyl, or

-(heterocycle)carbonyl, the heterocycle selected from a

five membered aromatic or saturated ring with one N, O,
S or Se heterocatom optionally having a benzo or pyrido
ring fused thereto: '

‘ /z\ - @

-Z=N..0. S or Se-

such as pyrrolyl, N-methylindolyl,.indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered



10

15

20

25

30

35

-186~

aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

y A 7!
I /> or ' /\z
y 4

Z or Z' < N, 0, S or Se

 such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

1lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-

azolyl, or a five membered saturated ring with one or

two N, O, S or Se heterocatoms and an adjacent appended
O heteroatom:

A A

(A is'selected from hydrogen; straight or branched
(C,-C,)alkyl; C.-aryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbonyl,
(c1~c3)a1kylamino or carboxy): (c7-cg)ara1kyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as g-butyrolactam, q-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym~-triazinyl,
unsym-triazinyl, pyrimidinyl or (C,-C,)alkylthio-
pyridazinyl, or a six membered saturated ring with one



10

15

20

25

30

35

-187-

or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom such as 2,3-dioxo-1-pipera-
zinyl, 4-ethyl-2,3-dioxo-l-piperazinyl, 4-methyl-2,3-
dioxo-1-piperazinyl, 4-cyclopropyl-2-~dioxo-l-pipera-
zinyl, 2-dioxomorpholinyl or 2-dioxothiomorpholinyl:
(cl-c4)a1koxyoarbony1 group selected from methoxycar-
bonyl, ethoxycarbonyl, straight or branched propoxy-
carbonyl, allyloxycarbonyl or straight or branched
butoxycarbonyl; and the-pharmacologically acceptable
organic and inorganic salts or metal complexes.

~ Preferred compounds are compounds according
to the above formula V and VI in which X is selected
from halogen or trifluoromethanesulfonyloxy; the
halogen is selected from bromine, chlorine, fluorine or
iodine; ' '

- ¥ is selected from -N, *e1” or N.;

R or Rl are selected from nitro; amino; halogen

(selected from chlorine, bromxne, fluorine or iodine):

cyano; .hydroxy or -NRZRS.

and when R or R1 = -NRzn; and R = hydrogen,

R? = methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R? = methyl or ethyl, |

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl:

and when R or R1 = -NR2R3 and R2 hydrogen,

R> is selected from r*(ca,) co- or R4’ (cH,) SO,~;

and when R3 R (CH ) co- and n=0,

R4 is selected from hydrogen, amino; hydroxyamino,
straight or branched mono(c1 cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl, 2-methyl-butyl, 1,l-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-~hexyl, l-methyl-
pentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-1-ethylpropylamino and where appropriate their
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diastereomers and enantiomers: (c3-C8)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl,
cis-2,3~-dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo[2.2.1l]hept-2-yl, or
bicyclof[2.2.2)oct~2~-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di—(cl—cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,:
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-~dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (cl-cs)alkoxyamino'group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino; (c3-c8)cycloa1koxyaminc group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-1,2-
dimethylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis~2,3-dimethylcyclopropoxy, cyclobutoxy, trans-
2,3~dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct~2-yloxyamino and where appropriate
their diastereomers and ehantiomers; (c7-c10)aralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l1-naphthyl)-
methoxy, or phenylpropoxyamino; (Cz-cs)azacycloalkyl

.group selected from aziridinyl, azetidinyl, pyrro-

lidinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans~3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1]lhex-2-yl, S5-azabicyclo-
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[2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-
azabicyclo[2.2.1]hept-7-yl, or 2-azabicyclo(2.2.2]oct-
2-yl and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4-(c1-c4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl, isoxazo-
lidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers:; (cs-clo)atylamino
group selected from phenylamino or naphthylamino;
(c7-c1°)ary1alky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or bhenylpropylamino: straight or
branched (cl-ca)alkyl group selected from methyl,
ethyl, n—propyl or l-methylethyl; (cs—cs)cycloalkyl
group selected from cyclopropyl, cyclobutyl, cyclo-
péntyl;or cyclohexyl:'substituted (c3-c6)cycloa1ky1
group (substitution selected from (cl-ca)alkyl, cyano,
amino or (cl-c3)acy1); (cs—clo)aryl group selected from
phenyl, a-naphthyl or g-naphthyl; substituted
(cs—clo)aryl group (sﬁbstitution selected from
halo,(cl-c4)a1koxy,_trihalo(cl-c3)alky1, nitro, amino,
cyano, (Cl-c4)a1koxycarbony1, (cl-c3)alky1amino or
carboxy) ; g-hydroxy(cl-cs)alkyl group selected from
hydroxymethyl, c-hydroxyethyl, a-hydroxy-l-methylethyl
or a-hydroxyprqpyl: halo(cl-c3)a1kyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluorocethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl,
2-bromoethyl or 2-iodoethyl; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se hetercatom optionally
having a benzo or pyrido ring fused thereto:
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i o (5
4 | ) 4
Z = N, 0, S or Ss

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido riné fused thereto:

zi

zi

[ » ,
/) ot /*
1

Z or Z! =« N, 0, S or Se

such as imidazolyl, pyrazdlyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, 0, S or Se heteroatoms and an adjacent appended O

heterocatom:

(A is selected from hydrogen; straight or branched
(Cl-c4)a1ky1; cs-arylg substituted cs-axyl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)a1kaxy-
carbonyl, (cl-c3)a1kylamino or carboxy); (c7-c9)-
aralkyl group selected from benzyl, l1-phenylethyl,
2-phenylethyl or phenylpropyl)
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such as q-butyrolactam, y-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-c3)a1ky1thiopyri-
dazinyl, or a six membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heterocatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-l-pipera-
zinyl, 4-cyclopropyl-z-dioxo-i-piperazinyl, 2-dioxo-
morpholinyl or 2-dioxothiomorpholinyl; acyl or haloacyl
group selected from acetyl, propionyl, chloroacetyl,
trifluoroacetyl, (cs-cs)cycloalkylcar- bonyl such as
cyclopropylcarbonyl, cyclobutylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, (2, 3-dimethyl-
cyclopropyl)carbonyl, (1,2-dimethylcyclopropyl)car-
bonyl, (2-ethylcyclopropyl)carbonyl, (2-methylcyclo-
pentyl)carbonyl or (3-ethylcyclobutyl)carbonyl,
(cs-cld)aroyl selected from benzoyl or naphthoyl, halo
substituted (cs—clo)aroyl such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)a1ky1benzoy1 such as 4-toluoyl, 2-methyltoluoyl
or 4-(l-methylethyl)benzoyl, or (heterocycle)carbonyl,
the heterocycle selected from a five membered aromatic
or saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Ses

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
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pyrido ring fused thereto:

71 B 71
L 2 o A
7 :

Z or 2! - N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, 0, S or Se heterocatoms and an adjacent appended O
heteroatom:

(A is selected from hydrogen; sfraight or branched
(cl—c4)alky1; cs-aryl: substituted cs-aryl (substitu-
tion selected from halo,(cl—c4)a1koxy, trihalo-
(cl-ca)alkyl, nitro, amino, cyano, (cl-c4)-a1koxy-

-carbonyl, (cl-c3)a1ky1amino or carboxy): (c7-c9)-

aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

such as q-butyrolactam, g-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (cl-cs)alkylthiopyrida-
zinyl, or a six membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O
heterocatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-
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2,3-dioxo-1—piperazinyl, 4-methyl-2,3-dioxo-1-pipera-
zinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxo-
morpholinyl or 2-dioxothiomorpholinyl: (cl-c4)a1koxy-
carbonyl group selected from methoxycarbonyl, ethoxy-
carbonyl, straight or branched propoxylcarbonyl,
straight or branched butoxycarbonyl or allyloxycar-
bonyl; vinyl or substituted vinyl group [substitution
selected from (cl-ca)alkyl group, halogen, (cs-clo)aryl_
group selected from phenyl, a-naphthyl, g-naphthyl,
substituted (cs-clo)aryl group (substitution selected
from halo, (cl-c4)a1koxy, trihalb(cl-cs)alkyl, nitro,
amino, cyano, (cl-c4)alkoxycarbony1, (cl-c3)alky1-
amino or carboxy), halo(cl-cs)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trif1uoroethy1,
2-bromoethyl or 2-iodoethyl, a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heterocatom optionally hav-
ing a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl;'thienyl, or

“benzothienyl]:; (Cl-c4)alkoxy group such as allyloxy,

methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy:
CG-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)a1ky1,
nitro, cyano, thiol, amino, carboxy, di-(cl-c3)a1ky1-
amino) (c7—c10)aralkyloxy group such as benzyloxy,
1-phenylethyloxy or 2-phenylethyloxy; vinyloxy or
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substituted vinyloxy group (substitution selected from
(cl-c4)alky1, cyano, carboxy, or (cs-clo)aryl selected
from phenyl, a—naphthyl'or A-naphthyl); RaRbaminc-
(cl-c4)alkoxy group, wherein RaRP is a straight or
branched (cl-c4)alky1 selected from methyl, ethyl,
n-propyl, l1l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRP is (caz)n, n=2-6, or
-(CH2)2W(CHZ)2— wherein W is selected from -N(cl-CB)-
alkyl [straight or branched], =-NH, -NOB [B is selected
from hydrogen or (cl-c3)a1ky1], O or S; or R?Rbaminoxy
group, wherein R?RP is a straight or branched (cl-c4)-
alkyl selected from methyl, ethyl, n-propyl, l-methyl-
ethyl, n-butyl, 1l-methylpropyl, or 2-methylpropyl or
RaRp is (cnz)n, n=2-6, or b(CHz)zw-(caz)zf wherein W is
selected from -N(cl-ca)alkyl [straight or branched],
-NH, -NOB [B is selected from hydrogen or (cl-c3)-
alkyll), O or S;

and when R? = R‘(cnz)nco- and n=1-4,

R4 is selected from hydrogen: (cl-c3)a1ky1 group
selected from methyl, ethyl, n-propyl or l-methylethyl:
(cs-clo)aryl group selected from phenyl, a-naphthyl or
f-naphthyl; substituted (cs-clo)aryl'group (substitu-
tion selected from halo, (cl-c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl—c4)a1koxycarbonyl,
(cl-c3)a1ky1amino or carboxy): acyloxy or haloacyloxy
group, selected from acetyl, propionyl,_chloroacetyl,
trichloroacetyl, (cs-cs)cycloalkylcarbonyl, (cs-c10)°
aroyl selected from benzoyl or naphthoyl, halo
substituted (cs-clo)aroyi such as pentafluorobenzoyl,
4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluorobenzoyl,
(cl-c4)a1ky1benzoyl such as 4-toluoyl, 2-toluoyl,
4-(1-methylethyl)benzoyl or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom op-
tionally having a benzo or pyrido ring fused thereto:
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

z! 7!

- \

| £> or: /L
4

Z or 2! - N, O, S br Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, o,'s or Se heterocatoms and an adjacent appended O

- heterocatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1; cs-aryl: substituted Cg-aryl (substitu—
tion selected from halo,(cl-c4)alkoxy, trihalo-
(C,-C;)alkyl, nitro, amino, cyano, (cl-c4)a1koxycar-
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bonyl, (c1~cs)a1ky1amiho or carboxy):; (C7-c9)aralky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl) '

such as qy-butyrolactam, vy~butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O heterocatom such
as 2,3-dioxo-1-piperaiiny1, 4-ethyl-2,3-dioxo-1-pipera-
zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-
2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl; {cl—c4)alkoxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy:
R?RPamino(cl-c4)a1koxy group, wherein R?RP is a
straight or branched (c -C )alkyl selected from methyl,
ethyl,  n-propyl, 1-methy1ethyl, n—butyl, 1-methyl-
propyl, or 2-methylpropyl or RaR is (cnz) , N=2-6, or
(CHZ) W(CHZ)Z- wherein W is selected from -N(C 3)
alkyl [straight or branched], -NH, -NOB [B is selected

from hydrogen or (c cs)alkylj, O or S; or Ranpamlnoxy

group, wherein R?R is a straight or branched (cl-c4)-
alkyl selected from methyl, ethyl, n-propyl, l-methyl-
ethyl, n-butyl, l-methylpropyl, or 2-methylpropyl or
RaRP is (cnz)n, n=2-6, or -(CHZ)zw—(CHz)z- wherein W is
selected from -N(cl-c3)a1ky1 [straight or branched],
~NH, ~-NOB [B is selected from hydrogen or (cl-ca)-
alkyl], O or S; cs-aryloxy group selected from phenoxy
or substituted phenoxy (substitution selected from
halo, (C,-C,)alkyl, nitro, cyano, thiol, amino, car-
boxy, di-(cl—c3)a1ky1amino): (Cl-c3)a1ky1thio group
selected from methylthio, ethylthio, propylthio or
allylthio; cs-arylthio group selected from phenylthio
or substituted phenylthio (substitution selected from
halo, (Cl-c4)alky1, nitro, cyano, thiol, amino,
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carboxy, di-(C,-C;)alkylamino); Cg-arylsulfonyl group
selected from phenylsulfonyl or substituted phenyl-
sulfonyl (substitution selected from halo,
(cl-c4)a1koxy, trihalc(cl-c3)a1kyl, nitro, amino,’
cyano, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino or
carboxy):; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring
fused thereto: '

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto:

zl

zi
| /> or | 2
7o _.

Z or Z' =« N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo~
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O

hetercatom:
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(A is selected from hydrocgen; straight or branched
(cl-c4)a1ky1: cs-aryl: substituted cs-aryl (substitu-~
tion selected from halo,(cl-c4)a1koxy, trihalo-
(cl-ca)alkyl, nitro, amino, cyano, (cl-c4)-a1koxycar-
bonyl, (cl-c3)a1ky1amino or carboxy): (c7-cg)ara1kyl
group selected from benzyl, l1l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

such as g-butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyl, or a six membered saturated
ring with one or two N, O, S or Se heterocatoms and an
adjacent appended O heterocatom such as 2,3-dioxo¥14

- piperazinyl, 4-ethyl-2,3-dioxo-l1l~piperazinyl, 4-

methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-
l-piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-
morphelinyl; hydroxy group:; a-hydroxy(cl-cs)alkyl group
selected from hydroxymethyl, a-hydroxyethyl,

" a~hydroxy-l-methylethyl or a-hydroxypropyl; halo-

(cl—c3)a1ky1 group such as bromomethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, chloromethyl, di-
chloromethyl, trichloromethyl, 2-fluoroethyl, 2,2-di-
fluoroethyl, 2,2,2-trifluorocethyl, 2-bromoethyl or 2-
iodoethyl; acyl or haloacyl group selected from acetyl,
propionyl, chloroacetyl, trifluoroacetyl, (c3-C6)cyclo-
alkylcarbonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (06-c1°)aroy1 such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromo-
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benzoyl or 3,4-difluorobenzoyl, (cl-c4)a1kylbenzoyl
such as 4-toluoyl, 2-toluoyl,or 4-(l-methylethyl)-
benzoyl, or (heterocycle)carbonyl, the heterocycle
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se hetercatom optionally hav-
ing a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto:

z! z1

\

| /> or /L
z ) .

Z or 2V - N, O} S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, 0, S or Se hetercatoms and an adjacent appended O

hetercatom:
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(A is selected from hydrogen: straight or branched
(cl-c4)a1kyl: cs-aryls substituted cs-aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo-
(cl-cs)alkyl, nitro, amino, cyano, (cl-c4)a1koxycar-
bonyl, (cl-c3)a1ky1amino or carboxy) ; (c7—c9)ara1ky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

such as q-butyrolactam, vy-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl, or a six membered
saturated ring with one or two N, O, S or Se hetero-
atoms and an adjacent appended O heterocatom such as
2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-l-pipera-

. zinyl, 4-methyl-2,3-dioxo-l-piperazinyl, 4-cyclopropyl-

2-dioxo-1-piperazinyl, 2-dioxomorpholinyl or 2-dioxo-
thiomorpholinyl;

and when R® = R%(cH,) cO- and n = 2-4,

R is selected from amino: hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1~
methylpropyl, 2-methylpropyl, 1,l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1~-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl. or l-methyl-1-
ethylpropylamino and where appropriate their
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diastereomers and enantiomers; (c3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-z,S-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl,
cycldheptyl, cyclooctyl, bicyclo[2.2.1]}hept-2-yl, or
bicyclo[2§2.2]-oct-2-y1amino and where appropriate
their diastereomers and enantiomers; straight or
branched chain di-(cl-cs)alkylamino group selected
from dimethylamino, diethylamino, methyl (ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,

‘ethyl, n-propyl, 1l-methylethyl, n-butyl, l-methyl-

propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or l-methyl-l-
ethylpropylamino and where appropriate their di-
astereomers and enantiomers; (cl-cs)alkoxyamino group
selected from methoxy, ethoxy, propoxy, butoxy, pentoxy
or hexoxyamino; (¢3-c8)cycloalkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-
1,2-dimethylcyclopropoxy, trans-z,s-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy,'cycloheptyloxy, .
cyclooctoxy, bicyclo[2.2.1l]hept-2-yloxy, or
bicyclo{2.2.1joct-2-yloxyamino and where appropriate
their diastereomers and 9nantiomers; (c7-c1°)ara1koxy-

amino group selected from benzyloxy, 2-phenylethoxy,

a-phenylethoxy, (2-naphthyl)methoxy, (1-naphthyl)-
methoxy, or phenylpropoxyamino; (c,-Cg)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
1idinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1)hex-2-yl, S-azabicyclo-
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{2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-aza-
bicyclo[2.2.1]hept-7-yl, or 2-azabicyclo[2.2.2]oct-2-yl
and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4?(¢1-C4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo{2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo{2.2.1)hept-2-yl and where appropriate
their diastereomers and enantiomers; (cs-clo)arylamino
group selected from phenylamino or naphthylamino;
(c7-clo)ary1alky1amino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(14naphthy1)methy1 or phenylpropylamino; (cl-c4)a1koxy-
carbonylamino group selected from tert-butoxycarbonyl-

~amino, allyloxycarbonylamino, methoxycarbonylamino,

ethoxycarbonylamino or propoxycarbonylamino;

and when R® = R*’(cH,) S0,- and n = 0,

Rﬁ' is selected from amino; hydroxyamino; straight or .
branched mono(cl—cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-

ethylpropylamino and where appropriate their di-

astereomers and enantiomers: (CB-CS)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-di-
methylcyclopropyl, cis-2,3-dimethylcyclopropyl, cyclo-
butyl, trans-2,3-dimethylcyclobutyl, cis-2,3-dimethyl-
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1)hept-2-yl, or bicyclo[2.2.2]~-
oct-2-ylamino and where appropriate their diastereomers
and enantiomers; straight or branched chain di-
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(cl-cs)alkylamino group selected from dimethylamino,
diethylamino, methyl (ethyl)amino, ethyl (l1-methylethyl)-
amino or a combination of methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, 14methy1propy1, 2-methyl-
propyl, 1,l-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1~dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethy1buty1,'
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~dimethylbutyl or l1-methyl-l-ethylpropylamino and
where appropriate their diastereomers and enantiomers:
(cl-cs)alkoxyamino group selected from methoxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino: (c3-c8)cyclo-
alkoxyamino group selected from cyclopropoxy, trans-
1,2-dimethy1cyc16propoxy,'cis-l,z-dimethylcyclopropoxy,
trans-2,3-dimethylcyclopropoxy, cis-2,3-dimethylcyclo-
propoxy, cyclobutoxy, trans-2,3-dimethylcyclobutoxy,
cis-2,3-dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1}hept-2-
yloxy,.or bicyclo{2.2.1]oct~-2~-yloxyamino and where
appropiiate their diastereomers and enantiomers;
(c7-c1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino; straight
or branched (cl-ca)alkyl group selected from methyl,
ethyl, n-propyl or l-methylethyl: (cs-clo)aryl group
selected from phenyl, a-naphthyl or g-naphthyl; sub-
stituted (cs-clo)aryl group (substitution selected from
halo, (cl-c4)a1koxy, trihalo(cl-cs)alkyl, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-cs)alkylamino or

"carboxy): a heterocycle group selected from a five

membered aromatic or saturated ring with one N, 0, S or
Se heterocatom optionally having a benzo or pyrido ring
fused thereto:
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N o (X

y 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto: '

' 7!

\

, 2> or /7,2
z

Z or 2! - N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazo}yl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O
heteroatom: '

A A

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: Cg-aryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo-
(cl-c3)a1ky1, nitro, amino, cyano, (cl-c4)alkoxycar-
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bonyl, (cl-c3)a1ky1amino or carboxy): (C7-c9)aralky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

‘'such as y-butyrolactam, y-butyrolactone, imidazolidi-

none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyrldyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-tr1azlny1, pyrimidinyl or a six membered satur-
ated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O hetercatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl, 4-methyl-
2,3~-dioxo-1-piperazinyl, 4~cyclopropyl-2-dioxo-1-pi~-
perazinyl, 2-dioxomorpholinyl or 2-dioxo-thiomorpho-
linyl:; '

and when R; = Ré'(CHz)nsoz- and n= 1l-4,
L4
RY’ is selected from hydrogen; amino; straight or

branched (cl-cs)alkyl group selected from methyl, eth-
yl, n-propyl or l-methylethyl; (cs-clo)aryl.group

 selected from phenyl, a-naphthyl or g-naphthyl; substi-

tuted (cs-clo)aryl group (substitution selected from
halo, (cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro, amino,
cyano, (cl—c4)a1koxycarbony1, (cl-c3)a1ky1amino or car-
boxy) : (cl-c4)a1koxy group such as allyloxy, methoxy,
ethoxy, n-propoxy, n-butoxy, iso-butoxy or tert-butoxy:
-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)a1ky1,
nitro cyano, thiol, amino, carboxy, di- (cl—c3)a1ky1-
amino; (c o)aralkyloxy group such as benzyloxy,
i-phenylethyloxy or 2-pheny1ethyloxy, (c1 c4)carboxy-
alkyl group:; and the pharmacologically acceptable or-
ganic and inorganic salts or metal complexes.
Particularly preferred compounds are com-
pounds according to the above formula V and VI in which
X is selected from halogen or trifluoromethanesulfonyl-
oxy; the halogen is selected from bromine, chlorine,

fluorine or iodine;
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Y is selected from -N2+c1- or N,;

R or Rl are selected from nitro; amino; halogen
(selected from chlorine, bromine, fluorine or iodine):;
cyano; hydroxy: or —NRZR3-

and when R or Rl = -NR2R3 and R2 = hydrogen,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl:;
and when rR? = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or z-methylpropyl:
and when R or R1 = -NR2R3 and R hydrogen,

R® is selected from r*(cn,) co- or r*’ (cu,) s0,-:

and when R3 = R (CH ) co- and n=0,
R4 is selected from hydrogen. amino; hydroxyamino;
straight or branched mdno(cl-cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, 1l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl} 2-methylbutyl, 1,1-dimethylpropyl,
2,2-digethy1propy1, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,1l-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (C3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3~
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, or
bicyclo[2.2.2)oct-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain dl—(C Cs)alkylamino group selected from
dlmethylamlno, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2~-dimethylpropyl,
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3-methylbutyl, n-hexyl, l-methylpentyl, 1,1l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or 1—methy1-1-ethy1-
propylamino and where appropriate their diastereomers

‘and enantiomers; (Cl-cs)alkoxyamino group selected

from methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3-c8)cycloélkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers; (c7-c10)éralkoxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (1-naphthy1)4
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl,
pyrrolidinyl, pyrrolinyl, piperidinyl, 2-methylpyrro-
1idinyl, cis-3,4-dimethylpyrrolidinyl, trans-3,4-
dimethylpfrrqlidinyl, 2-azabicyclo[2.1.1]hex-2-yl,
5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-
2-yl, 7-azabicyclo[2.2.1l)hept-7-yl, or 2-azabicyclo-
[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(c1-c4)alkoxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-y1, or 2,5-diaza-
5-methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; (c7—c10)ary1- |
alkylamino group selected from benzyl, 2-phenylethyl,
a-phenylethyl, (2-naphthyl)methyl, (1-naphthyl)methyl
or phenylpropylamino; straight or branched (Cl-ca}alkyl
group selected from methyl, ethyl, n-propyl or '



10

15

20

25

30

" 35

-208~

l-methylethylé (c3-c6)cycloa1ky1 group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl:;
substituted (ca-cs)cycloalkyl group (substitution
selected from (cl-ga)alkyl, cyano, amino or
(cl-cs)acyl); (cs-clo)aryl group selected from phenyl,
a-naphthyl or g-naphthyl:; substituted (cs-clo)aryl
group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-cs)alkylamino or carboxy):
c-hydroxy(cl-cz)alkyl group selected from hydroxy-
methyl, o-hydroxyethyl, a-hydroxy-l-methylethyl or
a~hydroxypropyl; halo(cl-ca)alkyl group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluorocethyl, 2,2-difluorocethyl, 2,2,2-trif1uoroethy1,
2-bromoethyl or 2-iodoethyl; a heterocycle group sel-
ected from a five membered aromatic or saturated ring

.with one N, 0, S or Se heteroatom optionally having a

benzo or pyrido ring fused thereto:

e

4 4

Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heteroatoms optionally having a benzo or
pyrido ring fused thereto: '
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zl = : zl
\

| ,;> or R

/4

Z or Z1 = N, 0, S or Se

such as imidazolyl, pyrazoiyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl-or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O
heterocatom: ' '

A A

(A is selected from hydrogen; straight or branched

(c,- 4)alkyl: cs-aryl: substituted Cg-aryl (substitu-
tion selected from halo, (cl-cd)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c 4)a.lkm_:yc:.au:'l:oc:rxyl,
(cl-c3)a1kylamino or carboxy) : (c7—c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) | |

such as q-butyrolactam, g-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, ,
unsym-triazinyl, pyrimidinyl, or a six membered satur-
ated ring with one or two N, O, S or Se heteroatoms and
an adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl,
4fmethyi-2,3-dioxo-1-piperaziny1, 4-cyclopropyl-2-
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dioxo-l-piperazinyl, 2-dioxomorpholinyl or 2-dioxothio-
morpholinyl; acyl or haloacyl group selected from
acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(cs-cs)cycloalkylcarbonyl such as cyclopropylcarbonyl,
cyclobutylcarbonyl, cyclopentylcarbonyl, cyclochexylcar-
bonyl, (2,3-dimethy1cyc1opropy1)éarbonyl, (1,2-di-
methylcyclopropyl)carbonyl, (2-ethylcyclopropyl)car-
bonyl, (2-methylcyclopentyl)carbonyl or (3-ethylcyclo-
butyl)carbényl, (CG—Clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (cs-clo)aroyl such as
pentafluorobenzoyl, 4-chlorobenzoyl, 3-bromobenzoyl or
3,4-difluorobenzoyl, (c,-C,)alkylbenzoyl such as
4-toluoyl, 2-methylbenzoyl or 4-(l-methylethyl)benzoyl,
or (heterocycle)carbonyl,'the heterocycle selected from
a five membered aromatic or saturated fing with one N,
O, S or Se heteroatom optionally having a benzo or
pyrido ring fused thereto: o

Z =R, 0, S or Se

" such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-

dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto:

21

- 2!
\
| D e 1
4

Z or 2! = N, O, S or Se

such as imidazolyl, pyraiolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
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lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended ©
heteroatom: -

A A

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; Cs—aryl: substituted Cg-aryl (substitu-
tion selected from halo,(cl-c4)a1k0xy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl—c4)a1knxycarhony1,
(c1~c3)a1ky1amino or carboxy); (c7-c9)ara1ky1 group
selected from benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as <q-butyrolactam, q~butyrolactone, imidazolidi-.
none or N-aminoimidazolidinone, or a six membered aro-

- matic ring with one to three N heterocatoms such as

pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsynm-triazinyl, pyrimidinyl, or a six membered satur-
ated ring with one or two N, O, S or Se heterocatoms and
an adjacent appended O heterocatom such as 2,3-dioxo-~1-
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl, 4-methyl-
2,3-dioxo-1-piperazinyl, 4—cyc1qpropyl-z—dioxo-l-piper-
azinyl, 2~-dioxomorpholinyl or 2-dioxothiomorpholinyl;
(cl-c4)alkoxycarbony1 group_Selected from methoxy-
carbonyl, ethoxycarbonyl, straight or branched pro-
poxylcarbonyl, straight or branched butoxycarbonyl or
allyloxycarbonyl; vinyl or substituted vinyl group
[substitution selected from (cl-c3)a1ky1 group,
halogen, (cs-clo)aryl group selected from phenyl,
a-naphthyl, g-naphthyl, substituted (cs-clo)aryl group
(substitution selected from halo, (cl-c4)a1koxy,
(Cl-c4)a1koxycarbonyl, (cl-c3)a1ky1amino or carboxy),
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halo(cl-c3)alkyl group such as bromomethyl, fluoro-
methyl, difluoromethyl, trifluoromethyl, chloromethyl,
dichloromethyl, trichloromethyl, 2-fluoroethyl,
2,2~difluoroethyl, 2,2,2-trifluorocethyl, 2-bromoethyl
or 2-iodoethyl, a heterocycle group selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heterocatom opt;onally havxng a benzo or pyrldo
ring fused thereto:

Z =N, 0, S or Se

such as pyrfolyl, N-methylindolyl, indolyl, 2-pyrroli-~-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl}; (cl-c4)a1koxy group such as allyloxy,
methoxy, ethoxy, n-propoxy, n-butoxy or tert-butoxy:
cs-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (cl-c4)-
alkyl):; (c7-c1°)aralkyloxy group such as benzyloxy,
l-phenylethyloxy or 2-phenylethyloxy:;

and when R = R (CHz) CO- and n=1-4,

R? is selected from hydrogen; (¢, C,)alkyl group _
selected from methyl, ethyl, n-propyl or l-methylethyl:
(c6~c1°)ary1 group selected from phenyl, a—-naphthyl or
B-naphthyl; substituted (cs-clo)aryl group (substitu-
tion selected from halo, (C,-C,)alkoxy, trihalo-
(cl-c3)alkyl, nitro, amino, cyano, (cl-c4)alkoxycar-
bonyl, (cl-c3)a1ky1amino or carboxy): acyloxy or
haloacyloxy group, selected from acetyl, propionyl,
chloroacetyl, trichloroacetyl, (cs-cs)cycloalkylcarbo-
nyl, (cs-clo)aroyl selected from benzoyl or naphthoyl,
halo substituted (cs-clo)aroyl such as pentafluorcben-
zoyl, 4-chlorobenzoyl, 3-bromobenzoyl or 3,4-difluoro-
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benzoyl, (cl-c4)alkylbenzoyl such as 4-toluoyl,
2-toluoyl, 4-(l-methylethyl)benzoyl or (heterocycle)-
carbonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, O, S or Se
heterocatom optionaly having a benzo or pyrido ring

fused thereto:
Iy o [3

2 z

Z = N, O, S or Ss

such as pyrrolyl; N-methylindblyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl'or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto:’

z! 2!
I 2> or | ')fz
4 .

Z or Z' = N, 0, S or Soe

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzokazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se hetercatoms and an adjacent appended O

heteroatom:

A ) A
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(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; cs-afyl: substituted C -aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl- 3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbonyl,
(cl-c3)a1ky1amino or ca:boxy); (c7-c9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactam, q-butyrolactone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl or pyrazinyl, or a six membered
saturated ring with one or two N, 0, S or Se |
hetercatoms and an adjacent appended O hetercatom such
as 2,3-dioxo~-l-piperazinyl, 4~ethyl-2,3-dioxo~1~-
piperazinyl, 4-methyl-~2,3-dioxo-1-piperazinyl,
4-cyclopropyl-2-dioxo~1-piperazinyl, 2-dioxomorpholinyl
or 2-dioxothiomorpholiny1:.(cl- 4)alkoxy group such as
allylo:gy . methoxy, ethoxy, n-propoxy, n-butoxy or
tert-butoxy:; cs-aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(cl-c4)a1ky1, nitro, cyano, thiol, amino, carboxy,
di—(cl—c3)a1ky1amino): (cl-cs)alkylthio group selected
from methylthio, ethylthio, propylthio or allylthio;
cs-arylthio group selected from phenylthio or -
substituted phenylthio (substitution selected from
halo, (cl-c4)alkyl, nitro, cyano, thiol, amino,
carboxy, di-(Ql-c3)a1kylamino); Cg-arylsulfonyl group ’
selected from phenylsulfonyl or substituted
phenylsulfonyl (substitution selected from halo,
(cl-c4)a1koxy, trihalo(cl-c3)a1kyl, nitro, amino,
cyano, (cl-c4)a1koxycarbony1, (cl-c3)alky1amino or -
carboxy); a heterocycle group selected from a five
membered aromatic or saturated ring one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring
fused thereto: |
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N o [ X
2 Z
Z = N, O, S or Se

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl, or a five membered aromatic ring with two
N, 0,S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto:

z! z!

\

| /> or /L
y 4

Z or Z! = N, 0, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heteroatoms and an adjacent appended O

heterocatom:

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; cs-aryl: substituted C -aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbonyl,
(cl-cs)alkylamino or carboxy): (c7-c9)ara1ky1 group
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selected from benzyl, l-phenylethyl, 24phenYIethyl or
phenylpropyl) '

such as q-butyrolactan, 1—butyrola¢tone, imidazolidi-
none or N-aminoimidazolidinone, or a six membered aro-
matic ring with one to three N heteroatoms such as
pyridyl, pyridazinyl or pyrazinyl, or a six membered
saturated ring with one or two N, O, S or Se
heteroatoms and an adjacent appended O hetercatom such
as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-1-
piperazinyl, 4-methyl-2,3-dioxo-l~-piperazinyl, 4-cyclo-
propyl-2-dioxo-l-piperazinyl, 2-dioxomorpholinyl or
2-dioxothiomorpholinyl; hydroxy group; c-hydroxy-
(cl-c3)a1ky1 group selected from hydroxymethyl,

a=-hydroxyethyl, a-hydroxy-l-methylethyl or

a-hydroxypropyl; halo(cl-c3)a1kyl group such as bromo-
methyl, fluoromethyl, difluoromethyl, trifluoromethyl,
chloromethyl, dichloromethyl, trichloromethyl,
2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoro-
methyl, 2-bromoethyl or 2-iodoethyl; acyl or haloacyl
group selected fron'acefyl, propionyl, chloroacetyl,
trifluoroacetyl, (c3-c6)cyclbalkylcarbonyl, (cs-clo)-
aroyl selected from benzoyl or naphthoyl, halo substi-
tuted (cs-clo)aroyl such as pentafluorobenzoyl, 4-
chlorobenzoyl, 3-bromophenylcarbonyl or 3,4-difluoro-
benzoyl, (él-c4)alky1benzoy1 such as from 4-toluoyl,
2-toluoyl or 4-(l-methylethyl)benzoyl, or (hetero-
cycle)carbonyl, the heterocycle selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se hetercatom optionally having a benzo or pyrido ring
fused thereto: |
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such as pyrrolyl, N-methylindolyl, indolyl, 2~-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, or
benzothienyl, or a five membered aromatic ring with two
N, O, S or Se heterocatoms optionally having a benzo or
pyrido ring fused thereto: ' -

z'l

zi

| | »
A> or 7,2
z

Z or Z' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl or benzothiazo-
lyl, or a five membered saturated ring with one or two
N, O, S or Se heterocatoms and an adjacent appended O

heteroatom:

A A

(A'is selected from hydrogen; straight or branched
(Cy~C,)alkyl; C.-aryl; substituted'cs-aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo(cl-cs)—
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbonyl,
(cl-c3)alky1amino or carboxy): (c7—c9)aralkyl group
selected from benzyl, l-phenylethyl, 2~phenylethyl or

phenylpropyl)
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such as q-butyrolactam, +~butyrolactone, imidazoli-
dinone or N-aminocimidazolidinone, or a six membered
aromatic ring with one to three N heteroatoms such as
pyridyl,'pyridazinyl or pyfazinyl, or a six membered
saturated ring with one or two N, 0, S or Se
heteroatoms and an adjacent appended O hetercatom such
as 2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-
piperazinyl, 4-methyl-2,3-dioxo-l-piperazinyl,
4-cyclopropyl-2-dioxo-l1-piperazinyl, 2-dioxomorpholinyl

. or 2-dioxothiomorpholinyl._

and when R3 R (CHz) CO- and n = 2-4,

R4 is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl, 2,2~
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-1-
ethylpropylamino and where appropriate their
diastereomers and enantiomers; (ca-cs)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, -
cycloheptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, or
bicyclo[z.z;z]oct-z-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain dl-(cl-cs)alkylamlno group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2~dimethylbutyl, 3-methylpentyl, 1,2-
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dimethylbutyl, 1,3-dimethylbutyl or l-methyl-i-
ethylpropylamino and where appropriate their
diasterecmers and enantiomers; (cl-cs)alkoxyanino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (cs-cs)cycloalkoxyamino group
selected from cyclopropoxy, trans-i,2-dimethylcyclo-
propoxy, cis-1,2-dimethyl~cyclopropoxy, trans-2,3-
dimethylcyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyclobutoxy, trans-2,3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo{2.2.1]hept-2~
yloxy, or hicyclo[z.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7-c1°)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, c-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino:'
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,

_ 2-methy1pyrrolidiny1, cis-3,4-dimethylpyrrolidinyl,

trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclo{2.l.1l]hex-5-yl, 2-azabicyclo-
[2.2.1]hept-2-yl, 7~-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2])oct-2-yl and where appropriate their

diastereomers and enantiomers; azaheterocycloalkyl

group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydrbxypiperaz;nyl, 4-(c1-c4)a1koxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo{2.2.2]hept-2-yl, or 2,5-diaza-5-methyl
bicyclo[2.2.1]hept-2-yl and where appropriate their
diastereomers and enantiomers:; (C7-C1°)arylalky1amino
group selected from benzyl, 2-phenylethyl, o-phenyl-
ethyl, (2-naphthy1)methy1,.(1-naphthyl)methy1 or
phenylpropylamino; (Cl-c4)alkoxycarbonylamino group
selected from tert-butoxycarbonylamino, allyloxycar-
bonylamino, methoxycarbonylamino, ethoxycarbonylamino

or propoxycarbonylamino;
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’
and when R® = R*’ (cH,) S0,- and n = o,

_ 2 '
R*" is selected from amino; hydroxyamino; straight or

“branched mono(cl-cs)alkylhmino group selected from

methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl, 2,2-di-
methylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpenty1,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-i-
ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (c3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-z;s?dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl,'cyclopentyl, cyclohexyl, _
cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
bicyclo[2.2.2]oct=-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched '
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l-dimethylethyl, n-pentyl,
2-methylbutyl, 1,l1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl or l-methyl-l-ethylpropylamino
and where appropriate their diastereomers and
enantiomers; (cl-cs)alkoxyamino group selected from
methoxy, ethoxy, propoxy, butoxy, pentoxy or hexoxy-
amino; (C3-C8)cycloalkoxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2~-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-z,3-dimethy1cyclobutdxy, cis~2,3-dimethylcyclo~-

butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
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cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[2.2.1]oct-2-yloxyamino and where appropriate
their diastereomers and enantiomers;
(c7-c1°)aralkoxyamino group selected from benzyloxy,

‘2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,

(1-naphthyl)methoxy, or phenylpropoxyamino; straight or
branched (cl-c3)a1ky1 group selected from methyl,
ethyl, n-propyl or l-methylethyl: (cs-clo)aryl group
selected from phenyl, a-naphthyl or p-naphthyl;
substituted (cs-clo)aryl group (substitution selected
from halo, (cl-c4)a1koxy, trihalo(cl-c3)a1ky1, nitro,
amino, cyano, (cl-c4)a1k0xycarbony1, (cl-c3)a1kylamino
or carboxy):; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se heteroatom optionally having a benzo or pyrido ring

fused thereto: |
)\ . @

4 Z

Z = N, O, S or Soe

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrroli-
dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl or
benzothienyl;

and when R3 = Rﬁ'(cnz)nsoz- and n= 1-4,

R*’ is selected from hydrogen; amino; straight or

- branched (cl-cs)alkyl group selected from methyl,

ethyl, n-propyl or l-methylethyl; and the pharma-
cologically acceptable organic and inorganic salts or
metal complexes. ' | _

Most particularly preferred compounds are
compounds according to the above formula V and VI in
which X is selected from halogen or trifluoromethane-
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sulfonyloxy; the halogen is selected from bromine,
chlorine, fluorine or iodine;
Y is selected from -N2+c1- or N,;

R or Rl are selected from nitro; amino; halogen
(selected from chlorine, bromine, fluorine or 1odine).
cyano; hydroxy:; or —NRzka.

and when R or Rl = -NR2R3 and R = hydrogen,

R3 = methyl, ethyl, n-propyl, 1l-methylethyl, n-butyl,
i-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R2 = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methy1propy1 or z-methylpropyl. :

and when R or R1 = -NR R and R = hydrogen,

R3 selected from R (CH ) CO- or R4 (CH ) so
and when R3 = R (ca ) co and n=0,

R is selected from hydrogen. amino; hydroxyamino.
straight or branched m.ono(c1 cs)alkylamino group
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, 1-methy1propy1, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1~
dimethylpropyl, 2, zfdimethylpropyll , 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl, 2,2-
dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl or l-methyl-l-ethylpropylamino and

2 l

. where appropriate their diastereomers and enantiomers;

(c )cycloalkylamino group selected from cyclopropyl,
trans-l 2-dimethylcyclopropyl, cis-1, 2-d1methy1cyclo-
propyl, trans-2,3-dimethylcyclopropyl, cis-2,3-di-
methylcyclopropyl, cyclobutyl, trans-2,3-dimethyl-
cyclobutyl, cis-2,3-dimethylcyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, bicyclo- '
[2.2.1)hept~2-yl, or bicyclo[2.2.2]oct-2-ylamino and
where appropriate their diastereomers and enantiomers;
straight or branched chain di-(cl-cs)alkylamino group
selected from dimethylamino, diethylamino, methyl-
(ethyl)amino, ethyl(l1-methylethyl)amino or a
combination of methyl, ethyl, n-propyl, l-methyl-
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ethyl, n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,l-dimethyl-
propyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
i-methylpentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
1-methyl-l-ethylpropylamino and where appropriate their
diastereomers and enantiomers:; (cl-cs)alkoxyamino
group selected from methoxy, ethoxy, propoxy, butoxy,
pentoxy or hexoxyamino; (ca-cs)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclo-
propoxy, cis-1,2-dimethylcyclopropoxy, trans-2,3-
dimethylcyclopropoxy, cis-2,3-dimethylcyclopropoxy,
cyciobutoxy, trans-2, 3-dimethylcyclobutoxy, cis-2,3-
dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-2-
vloxy, or bicyclo[z.2.1]oct-2-yloxyamino and where
appropriate their diastereomers and enantiomers;
(c7—clo)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(l-naphthyl)methoxy,'or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo([2.1.1]~-
hex-2-yl, S-azabicyclo[z.1.1]hex-5-yl, 2-azabicyclo-
[2.2.1]}hept-2-Y1, 7-azabicyclo[2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2-yl and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, pipéfazinyl, 4-methyl-~-
piperazinyl, 4-hydroxypiperazinyl, 4-(c1-c4)a1koxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,

.2,5-diazabicyclo[2.2.2]hept-2fy1, or 2,5-diaza-5-

methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; straight or
branched (Cl-cz)alkyl group selected from methyl or
ethyl:; (cs-clo)aryl group selected from phenyl,
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a-naphthyl or pg-naphthyl; substituted (cs-clo)aryl
group (substitution selected from halo, (cl-c4)a1koxy,
nitro, amino): a-hydroxy(cl-cs)alkyl group selected
from hydroxymethyl:; halo(cl-c3)alky1 group such as
bromomethyl, fluoromethyl, difluoromethyl, trifluoro-
methyl, chloromethyl, dichloromethyl, trichloromethyl,
2-fluorocethyl, 2,2-difluorcethyl, 2,2,2-trifluorocethyl,
2-bromoethyl or 2-iodoethyl; a heterodycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heterocatom optionally
having a benzo or pyrido riﬁd fused thereto: |

Z =N, O, S or Se

such as indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-

'pyrrolinyl,.tetrahydrofuranYI, furanyl, benzofuranyl,

tetrahydrothienyl or thienyl, or a five membered
aromatic ring with two N, O, S or Se heteroatoms
optionally having a benzo or pyrido ring fused thereto:

21 | 21
. N
| /> or /, z
Z

Z or 2' = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl,
indazolyl, thiazolyl or benzothiazolyl;'(cl-c4)a1koxy-
carbonyl group selected from methoxycarbonyl, ethoxy-
carbonyl, straight or branched propoxycarbonyl,
straight or branched butoxycarbonyl or allyloxycar-
bonyl; vinyl or substituted vinyl group [substitution
selected from (cl—c3)a1ky1 group, (cs-clo)aryl group
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selected from phenyl, a-naphthyl, ﬂ-naphthyl]:
(Cl-c4)a1koxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy: cs-aryloxy group
selected from phenoxy or substituted phenoxy (substi-
tution selected from halo, (cl-c4)a1ky1): (C?-clo)-
aralkyloxy group such as benzyloxy, l-phenylethyloxy or
2-phenylethyloxy:

and when R3 = R4(CHz)nCG- and n=1-4,

R4.is'se1ected from hydrogen:; (cl-cz)alkyl group
selected from methyl or ethyl; (cs-clo)aryl group
selected from phenyl, a-naphthyl or g-naphthyl;
substituted(C,-C, j)aryl group (substitution selected
from halo, (cl—c4)alkoxy, trihalo(cl-cs)alkyl):

acyloxy or haloacyloxy group, selected from acetyl,
propionyl, chloroacetyl, trichloroacetyl, (QB-CG)-
cycloalkylcarbonyl, (cs-clo)aroyl selected from benzoyl
or naphthoyl, halo substituted (cs-clo)aroyl such as

'pentafluorobenzoyl,'4-chlorobenzoyl, 3-bromobenzoyl or
3,4~-difluorobenzoyl, (c,-C,)alkylbenzoyl such as 4-

toluoyi, 2-toluoyl, 4-(l-methylethyl)benzoyl or
(heterocycle)carbonyl, the heterocycle selected from a
five membered aromatic or saturated ring with one N, O,
S or Se heterocatom optionally having a benzo or pyrido
ring fused thereto: '

Z = N, O, S or Se

such as tetrahydrofuranyl, furanyl, benzofuranyl,

_tetrahydrothienyl, thienyl or benzothienyl, or a five

membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:
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7! | 2!

| ,;> or />Z
z .

Z or Z' = N, 0, S or Se

such as pyrazolyl, benzimidazolyl, benzoxazolyl,
indazolyl, thiazolyl or benzothiazolyl, or a six

' membered aromatic ring with one or two N heterocatoms

such as pyridyl or pyridazinyl; (cl-c4)alkoxy.group
such as allyloxy, methoxy, ethoxy, n-propoxy, n-butoxy
or tert-butoxy;_a-hydroxy(cl-cs)alkyl group selected
from hydroxymethyl, a-hydroxyethyl,
a-hydroxy-l-methylethyl or a-hydroxypropyl:
halo(clfca)alkyl group such as bromomethyl,
fluoromethyl, difluoromethyl, trifluoro- methyl,

- chloromethyl, dichloromethyl, trichloromethyl,

2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluorocethyl,
2-bromoethyl or 2-iodoethyl;

and when R° = R4(CH2)nco# and n = 2~4,

R? is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

‘1-methylpropyl, 2-methylpropyl, 1,1l1-dimethylethyl,

n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
pentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl, 3-
methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl or
l1-methyl-l-ethylpropylamino and where appropriate their -
diastereomers and enantiomers;. (c3-c8)cycloa1ky1amino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-

_dimethylcycloprole,'cis-z,3-dimethylcyclopropy1,

cyclobutyl, trans-z,3-dimethylcyclobutyl,lcis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, or
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bicyclo[2.2.2])oct~-2-ylamino and where appropriate their
diastereomers and enantiomers; straight or branched
chain di-(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl(ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,

- ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-

propyl, 2-methylpropyl, 1,l~dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or 1l-methyl-l-ethyl-
propylamino and where appropriate their diastereomers
and'enantiomers; (cl-cs)alkoxyamino group selected
from methoxy, ethoxy, propoxy, butoxy, pentoxy or
hexoxyamino; (c3—c8)cycloa1koxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis=-2,3-dimethylcyclo-
butoxy; cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, or
bicyclo[z.z.1]oct¥2-yloxyamino and where appropriate
their diastereomers and enantiomers; (c7-c1°)ara1koxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-

‘1idinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,

cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
1idinyl, 2-azabicyclo[2.l1.l]lhex-2-yl, 5-azabicyclo-
[2.1.1)hex-5-y1, 2-azabicyclo[2.2.1]hept-2-yl, 7-
azabicyclo[2.2.1]hept-7-yl, or 2-azabicyclo[2.2.2]oct-
2-yl and where appropriate their diastereomers and
enantiomers; azaheterocycloalkyl group selected from
morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperaziny1,.4-(c1-C4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl, isoxazoli-
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dinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5~diazabicyclo[2.2.2]hept-2-yl, or 2,5-diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers: (cl-c4)a1koxycar-'
bonylamino group selected from tert-butoxycarbonyl-
amino, allyloxycarbonylamino, methoxycarbonylamino,
ethoxycarbonylamino or propoxycarbonylamino;

and when R3 = R4’(CH2)nsoz- and n = 0,

R4' is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylamino'group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,

| n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-

dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl or l-methyl-l-
ethylpropyiamino and where appropriate their diastereo-
mers and enantiomers; straight or branched chain
di-(C,-Cg)alkylamino group selected from dimethyl-
amino, diethylamino, methyl (ethyl)amino, ethyl(1-
methylethyl)amino or a combination of methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methyl- propyl,
2-methylpropyl, 1,l-dimethylethyl, n-pentyl-2-methyl-
butyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-
methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-di-
methylbutyl, 1,3-dimethylbutyl or l-methyl-l-ethyl-
propylamino and where appropriate their diastereomers
and enantiomers; straight or branched (cl-cz)alkyl
group selected from methyl or ethyl; (Cs-clo)aryl group
selected from phenyl, c-naphthyl or p-naphthyl;

and when_R; = R4'(CH2)nsoz- and n= 1-4,

R4' is selected from hydrogen; straight or branched
(cl-cz)alkyl group selected from methyl or ethyl;
and the pharmacologically acceptable organic and
inorganic salts or metal complexes.
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Compounds of special interest are compound
according to the above formula in which X is selected
from halogen or trifluoromethanesulfonyloxy; the
halogen is selected from bromine, chlorine, fluorine or
iodine; o '

Y is selected from -N2+Cl- or Nj;

R or Rl are selected from nitro; amino; halogen
(selected from chlorine, bromine, fluorine or iodihe):
cyano; hydroxy:; or -NR2R3

and when R or rR! = -NR2R3 and Rz = methyl or ethyl;

R; = methyl or ethyl,

and when R or R; = -NRZR3 and R? hydrogen,

R3 is selected from R (cH ) co or R4 (caz)nso

and when R3 = R (CH ) CcO- and n=0, |

R is selected from hydrogen. straight or branched
(cl- 2)alkyl group selected from methyl or ethyl; a
heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, or S
heteroatom optionally having a benzo or pyrido ring

fused thereto:

/ \ " or

Z 4

'Z.=N.OorS

such as furanyl or thienyl, or a five membered aromatic
ring with two N, O or S heteroatoms optionally having a
benzo or pyrido ring fused thereto: -

zi

z1
\
| /> or | /2
z - |

Z or Z1 = N, 0, or $S
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such as pyrazolyl, benzimidazolyl or thiazolyl:
(cl-c4)alkoxy group such as allyloxy, methoxy, ethoxy,
n-propoxy, n-butoxy or tert-butoxy: cs-aryloxy group
selected from phenoxy or substituted phenoxy (substi-
tution selected from halo, (cl-c4)alkyl): (c7-c1°)-
aralkyloxy group such as benzyloxy, l-phenylethyloxy or
2-phenylethyloxy:

and when R3 = R4(CH2)nc°- and n=1-4,

Rﬁ is selected from hydrogen; (cl-cz)alkyl group
selected from methyl or ethyl: (Cs-clo)aryl group
selected from phenyl, a-naphthyl or g-naphthyl:;

and when R3 = R"(cxz)nsoz- and n = 0,

R4' is selected from straight or branched (cl-cz)alkyl
group selected from methyl or ethyl; (cs-clo)aryl
group selected from phenyl, a-naphthyl or p-naphthyl:;
and the pharmacologically acceptable organic and
inorganic salts or metal complexes.
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SCR ON O ' TS

The novel compounds of the present invention
may be readily prepared in accordance with the follow-
ing schemes. _

The starting_7—azido-9-(substituted)-s-de-
methyl-6-deoxytetracyclines or 9-azido-7-(substituted)-
6~demethyl-6-deoxytetracyclines described in formula 1
or the salts thereof are prepared by procedures known
to those skilled in the art including those described

" in J. J. Hlavka, et al., J. Am. Chem. Soc., 84,

1426 (1962).

3

la. R

=N3andR=NR2R,R2=R
£ R

lc. R =N, and rR! = Nr%R3, R? = R°
1 2.3 .2 . .3
l1d. R =N, and R NR°R”, R™" £ R

3
le. R1 = N3 and R = X, X = halogen, hydrogen
1f. R =N, and R = X, X = halogen, hydrogen

The starting 7-azido-9-(substituted)-6-de-
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methyl~-6~deoxytetracycline, 1, or 9-azido-7-(substitu-
ted) ~6~demethyl-6-deoxytetracycline, 1’, described in
formula 1 is prepared according to Scheme 1 or Scheme
2.
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Reagents, . l (2)

1.BuOND,
0.1N CH,0H/HCI

2. “'"3
0.1N CHyO0H/HCI
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Reagents l (2)

1. BuONO,
0.1N CHZOH/HCI

2. NaNg
0.1N CHyO0H/HCI
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In accordance with Scheme 1 or 2, a 7-amino-
9~-(substituted)-6-demethyl-6-deoxytetracycline 2, or
9-amino~7-(substituted)-6-demethyl~6-deoxytetracycline
2’, or their mineral acid or halide salt, dissolved in
0.1N methanolic hydrogen chloride, is treated with an
excess of n-butyl nitrite to give a 7-diazonium-9-
(substituted) -6-demethyl-6-deoxytetracycline, 3, or
9-diazonium-7-(substituted)-6-demethyl-6-deoxytetra-
cycline, 3’, or their mineral acid or halide salt. The
formed diazonium compound, 3 or 3’/, or their mineral
acid or halide salt, dissolved in 0.1 N methanolic
hydrogen chloride, is treated with one equivalent of
sodium azide to give the corresponding 7-azido-9-
(substituted)-6-demethyl~6-deoxytetracycline, 1, or
9-azido~7-(substituted)~6-demethyl-6-deoxytetracycline,
1’, or their mineral acid or halide salt.
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Scheme 3

Strong aclid
: (HCH, H,S0,, CFySO;H, CHgSOgH,
Hi, KHF and HBr)
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Scheme 4

1. Strong acld
(Hci, H,S0,, CF3SO4H, CH3SO3H,
Hi, HF and HBr)
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In accordance with Scheme 3 6: 4, a 7-azido~-
9-(substituted)-6-demethyl-6-deoxytetracycline, 1, or
9-azido~-7-(substituted)-6~demethyl-6-deoxytetra-
cycline, 1’, or their mineral acid or halide salt, is
treated with a strong acid, such as sulfuric acid,
hydrochloric acid, methanesulfonic acid, trifluoro-
methanesulfonic acid, hydrobromic, hydroiodic, or
hydrogen fluoride to produce a 7-amino-8-(substituted)-

‘9= (substituted)-6-demethyl-6-deoxytetracycline, 4, or

9-amino~-8~(substituted)-7-(substituted)-6-demethyl-6~-
deoxytetracycline, 4’, or their mineral acid or halide
salt. :
The 7-amino-8-(substituted)-9-(substituted)-
6-demethyl-6-deoxytetracycline, 4, or 9-amino-8-(subs-
tituted)-7~(substituted)~6-demethyl-6-deoxytetra-
cycline, 4’, or their mineral acid or halide salt, can

be further converted as described in Schemes 5, 6, 7
and 8.
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Scheme §
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In accordance with Scheme 5 or 6, a 7-amino-
8- (substituted)-9-(substituted)-6-demethyl-6-deoxytetr-
acycline, 4, or a 9-amino-8-(substituted)~-7-(substitu-
ted) -6-demethyl-6-deoxytetracycline, 4’, or their min-
eral acid or halide salt, is treated with an acyl
chloride, acyl anhydride, mixed acyl anhydride,
sulfonyl chloride or sulfonyl anhydride in the presence
of a suitable acid scavenger in a variety of solvents
to form the corresponding 7-(acy1 or sulfonyl amino)-
8- (substituted)~9~(substituted)-6-demethyl-6-deoxy-
tetracycline,'g, or 9-(acyl or sulfonyl amino)-8-(subs-
tituted)~7-(substituted)-6-demethyl-6-deoxytetra-
cycline,_5’ , or their mineral acid or halide salt.
The acid scavenger is selected from sodium bicarbonate,
sodium acetate, pyridine, triethylamine, N,O-bis(tri-
methylsilyl)acetamide, N,O-bis(trimethylsilyl)tri-
fluoroacetamide, potassium carbonate or a basic ion-

- exchange resin. The solvents are selected from water-

tetrahydrofuran, N-methylpyrrolidone, 1,3-dimethyl-2-
imidazolidinone, hexamethylphosphoramide, 1,3-dimethyl-
3,4,5,6-tetrahydro-2 (1H)pyrimidinone or 1,2-dimethoxy-
ethane.
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Scheme 7
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In accordance with Scheme 7 or 8, a 7-amino-

8- (substituted)~9~-(substituted)-6-demethyl-6-deoxy-
tetracycline, 4, or 9-amino-8-(substituted)-7-
(substituted)-6-demethyl-6-deoxytetracycline, 4’, or
their mineral acid or halide salt, is converted to the
respective diazonium salt, 6 or 6’, using procedures
known to those skilled in the art including those
described in J. J. Hlavka, et al., J. Am. Chem. Soc.,
84, 1420(1962).

 The diazonium salts, 6 or 6, are reduced to

" their respective 8-(substituted)-7-(substituted)-6-de-

methyl-6-deoxytetracycline, 7, or 8-(substituted)-9-
(substituted)-6-demethyl-6-deoxytetracycline, 7/, by
heating in an alcohol.
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Scheme 9
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Scheme 10
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In accordance with Scheme 9 or 10, a 7-azido-
9¥(substituted)-6-demethyl—6-deoxytetracyc1ine, l, or a
9-azido-7-(substituted)-6-demethyl-6-deoxytetracycline,
1l’, is treated with trifluoromethanesulfonic acid to
give the desired 7-amino-9-(substituted)-8-(trifluoro-
methanylsulfonyloxy)-6-demethyl-6-deoxytetracycline, 8,
or 9-amino-7-(substituted)-8-(trifluoromethanylsulfo-
nyloxy)-6-demethyl-6-deoxytetracyc1iné, 8’. |
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Scheme 1ﬁ
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Scheme 14
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In accordance with Schemes 11-14, Compounds
5, 5/, 1, or 71’ are selectively N-alkylated in the
presence of formaldehyde and either a primary amine
such as methylamine, ethylamine, benzylamine, methyl
glycinate, (L or D)lysine, (L or D)alanine or their
substituted congeners; or a secondary amine such as
morpholine, pyrrolidine, piperidine or their substi-
tuted congeners to give their corresponding Mannich
base adduct, 9, 9/, 10,or 10‘’.

The 7-(substituted)-8-(substituted)-9-
(substituted)-6-demethyl-6-deoxytetracyclines may be
obtained as metal complexes such as aluminum, calcium,
iron, magnesium, manganese and complex salts; inorganic
and organic salts and corresponding Mannich base
adducts using methods known to those skilled in the art
(Richard C. Larock, Comprehensive Organic Transforma-
tions, VCH Publishers, 411-415, 1989). Preferably, the
7-(substituted)-8-(substituted)-9-(substituted)-6~-
demethyl-6-deoxytetracyclines are obtained as inorganic
salts such as hydrochloric, hydrobromic, hydroiodic,
phosphoric, nitric or sulfate; or organic salts such as
acetate, benzoate, citrate, cysteine or other amino
acids, fumarate, glycolate, maleate, succinate, _
tartrate, alkylsulfonate or arysulfonate. In all cases
the salt formation occurs with the C(4)-dimethylamino
group. The salts are preferred for oral and parenteral
administration.
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BIOIOGICAL ACTIVITY
(Table I)

The minimum inhibitory concentration (MIC),
the lowest ‘concentration of the antibiotic which in-
hibits growth of the test organism, is determined by
the agar dilution method using Muller-Hinton II agar
(Baltimore Biological Laboratories). An inoculum
density of 1-5 x 10°
tration (32-<0.015 ug/ml) is used. The plates are in-
cubated for 18 hours at 35°c in a forced air incubator.

CFU/ml and an antibiotic concen-

The test organisms comprise strains sensitive to
tetracycline and genetically defined strains that are
resistant to tetracycline, due to inability to bind
bacterial ribosomes (tetM).

An in vitro, cell free, protein translation
system using extracts from E. coli strain MRE 600

(tetracycline sensitive) and a derivative of MRE 600
containing the tetM determinant has been developed
based on literature methods [J.M. Pratt, Coupled
Transcription-translation in Prokaryotic Cell-free
Systems, Transcription and Translation, a Practical
Approach, (B.D. Hames and S.J. Higgins, eds) p.
179-209, IRL Press, Oxford-Washington, 1984].

Using the system described above, the
tetracycline compounds of the present invention are
tested for their ability to inhibit protein synthesis
in vitro. Briefly, each 10 gl reaction contains S30
extract (a whole extract) made from either tetracycline
sensitive cells or an isogenic tetracycline resistant
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(tetM) strain, low molecular weight components
necessary for transcription and translation (i.e., ATP
and GTP), a mix of 19 amino acids (no methionine), 355
labeled methionine, DNA template (either pBR322 or
pUC119), and either DMSO (control) or the novel
tetracycline compound to be tested ("novel TC")
dissolved in DMSO. '

‘The reactions are incubated for 30 minutes at
37°%. Timing is initiated with the addition of the S30
extract, the last component to be added. After 30 min-
utes, 2.5 pl of the reaction is removed and mixed with
0.5 ml of 1N NaOH to destroy RNA and tRNA. Two to
three ml of 25% trichloroacetic acid is added and the
mixture incubated at room temperature for 15 minutes.
The trichloroacetic acid precipitated material is
collected on Whatman GF/C filters and washed with a
solution of 10% trichloroacetic acid. The filters are
dried and the retained radiocactivity, representing

355_methionine into polypeptides, is

incorporation of
counted using standard liquid scintillation methods.
The percent inhibition (P.I.) of protein

synthesishis determined to be:

P.l. = 100 _(Retained radioactivity of novel TC containing smple) x 100

Retained radicactivity of DMSO control reaction

In Vivo Antibacterial Evaluation (Table IITI)

The therapeutic effects of tetracyclines are
determined against an acute lethal infection with
Staphylococcus aureus strain Smith (tetracycline sensi-
tive). Female, mice, strain CD-1 (Charles River
Laboratories), 20 + 2 grams, are challenged by an .
intraperitoneal injection of sufficient bacteria (sus-
pended in hog mucin) to kill non-treated controls with-
in 24-48 hours. Antibacterial agents, contained in 0.5
ml of 0.2% aqueous agar, are administered sub-
cutaneously or orally 30 minutes after infection. When
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an oral dosing schedule is used, animals are deprived
of food for 5 hours before and 2 hours after infection.
Five mice are treated at each dose level. The 7 day
survival ratios from 3 separate tests are pooled for
calculation of median effective dose (EDSO)'

Testing Results

The claimed compounds exhibit antibacterial
activity against a spectrum of tetracycline sensitive
and resistant Gram-positive and Gram-negative bacteria,
especially, strains of E. coli, S. aureus and E.
faecalis, containing the tetM resistance determinants
‘(Table I). Notable is 8-chloro-9-(formy1amino)-4-(dié
methylamino)-6-demethyl-6-deoxytetracycline, compound A
in Table I, which has good in vitro activity against
tetracycline resistant strains containing the tetM re-
sistance determinant (such as S. aureus UBMS 88-5 and
S. aureus UBMS 90-1 and 90-2) and is equally as ef-
fective as minocycline against tetracycline sus-
ceptible strains.

Protein synthesis, determined using cell-free
extracts from the tetracycline susceptible strain
MRE600, is inhibited by tetracycline, minocycline and
the 8-chloro-9-(formylamino)-4-(dimethylamino)-6-
demethyl-6-deoxytetracycline of this invention (Table
II). Protein synthesis, determined using cell-free
extracts from strain MRE600 (tetM), is resistant to .
tetracycline and minocycline, since less than 20%
inhibition is achieved even at 1lmg/ml concentration of
minocycline vs 90% inhibition at 0.3mg/ml of the
tetracycline sensitive ribosome extracts prepared from
strain MRE600 (Table II). In contrast, 8-chloro-

9- (formylamino) -4~ (dimethylamino)-6-demethyl -
6-deoxytetracycline effectively inhibited protein
synthesis in extracts prepared from either MRE600 or
MRE600 (tetM) (Table II). The evidence presented
indicates that 8-chloro-9-(formylamino)-4-(dimethyl-
amino) -6-demethyl-6~-deoxytetracycline is an inhibitor
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of protein synthesis at the ribosome level. The
ability of 8-chloro-9-(formylamino)—4—(dimethylamino)-
6-demethyl-6-deoxytetracycline to inhibit bacterial
growth almost certainly reflects directed inhibition of
bacterial protein synthesis. Therefore, it is expected
to exhibit a bacteriostatic effect against susceptible

bacteria, as is the case with other tetracyclines.

The antibacterial activity of 8-chloro-
9-(formylamino)-4-(dimethylamino)-6—demethy1-6-deéxy-
tetracycline is also demonstrated by in vivo efficacy
in animals infected with S. aureus Smith (Table III).

The improved efficacy of 8-chloro-9-(formyl-
amino)-4-(dimethylamino) -6~demethyl -6-deoxytetra-
cycline is demonstrated by the in vitro activity

against isogenic strains into which the resistance

determinants, such as tetM, were cloned (Table I); the
inhibition of protein synthesis by tetM ribosomes
(Table II):; and the in vivo activity against experi-
mental infections (Table III).
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LEGEND FOR COMPOUNDS
NAME

8-Chloro-4- (dimethylamino)-9-(formyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a-tetrahydroxy-1,11~-dioxo-2~
naphthacenecarboxamide hydrochloride or
sulfate
8-Chloro-4,7-bis(dimethylamino)-1,4,4a,5-
5a,6,11,12a~-octahydro-3,10,12,12a~-tetra-
hydroxy-1, 11-dioxo~-2~-naphthacenecarbox-
amide sulfate
7-Amino-8-chloro~4~(dimethylamino)-1,4-
4a2,5,5a,6,11,12a~octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacene-
carboxamide hydrochloride

8- (Aminocarbonyl)-2-chloro~10-(dimethyl-
amino)-~5,6a,10,10a,11,11a,12-octahydro-
5,74dioxo-l-naphthacenediazonium

chloride _
8-Chloro-4-(dimethylamino)-~-1,4,4a,5,5a, 6~
11,12a-octahydro-3,10,12,12a~-tetrahydr-
oxy—l,11-dioxo-2-naphthacenecarboxamide
sulfate
8-Chloro-4,7-bis(dimethylamino) -9~
(formylamino)-1,4,4a,5,5a,6,11,12a-octa—
hydro-3,10,12,12a-tetrahydroxy-1,11-di-
oxo¥2-naphthacenecarboxamide_sulfate
9-Amino-8-chloro-4~(dimethylamino)-1,4,-
4a,5,5a,6,11,12a-octahydro-3,10,12,12a~
tetrahydroxy-1,11-dioxo~2-naphthacenecar-
boxamide :
9-Amino-8-chloro-4,7-(dimethylamino) -1, 4-
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacenecar-
boxamide sulfate
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LEGEND FOR COMPOUNDS
(Cont’d.)

NAME

-[7S-(7alpha, 10aalpha) ]-[9-(Aminocarbo-

nyl)-3-chloro-7-(dimethylamino}-5,5a, 6~
6a,7,10,10a;12-octahydro-1,8,10a,11-
tetrahydroxy-lo,12-dioxo-2-haphthaceny1]-
carbamic acid methyl ester

[4S-(4alpha, 12aalpha)]-8-Chloro-4-(di-
methylamino)~-9-hydrazino-1,4,4a,5,5a,6-
11, 12a-octahydro-3,10,12,12a-tetra-
hydroxy-1, 11-dioxo-2-naphthacenecarbox-
amide monohydrochloride

Tetracycline hydrochloride

Minocycline hydrochloride
[4S(4a1pha,12aa1pha)]-9-Amino-8-chloro;7-
(diethylamino)~-4~dimethylamino)~-1,4,4a,-
5,5a,6,11,12a~-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacene-
carboxamide



Table 1

ANTIBACTERIAL ACTIVITY OF 8-(HALOGEN)-7-(SUBSTITUVED)-9-(SUBST I TUTED)-6-DEMETHYL - 6-DEOXYTETRACYCLINES

-259-

NIC(ug/mt)

Compound
Organism A B c D E F G H 1 J i L
E. coli UBNS 88-1 32 >32 >32 32 >32 >32 >32 >32 >32 32 »32 16
(tetB)
E. coli UBMS 88-2 0.12 8 2 1) 16 1 4 8 NT 2 0.25 0.2
(sensitive)
E. coli UBMNS 89-1 NG >32 3R 32 16 0.5 NG NG 8 16 16 8
(tetM) .
E. coli UBMS 89-2 0.5 16 4 32 16 1 4 16 16 4 1 1
(sensitive)
E. coli ATCC 25922 0.12 8 2 16 8 0.25 1 4 8 1 0.5 0.5
S. aureus UBMS 88-4 <0015 0.03 0.5 0.5 0.25 0.12 <0.015 0.12 0.06 0.06 0.12 0,03
(sensitive)
S. aureus UBNS 88-5 0.12 0.5 3R 4 2 0.25 1 1 0.5 0.5 32 4
(tetM) .
S. aureus UBMS 88-7 16 0.5 »32 8 4 4 2 0.25 2 1 232 0.12
(tetK)
S. sureus UBNS 90-1 0.5 0.05 32 4 2 0.5 1 2 0.5 0.5 3 4

(tetM)

NG = No growth
NT = Not tested
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Table I (Cont’d.)

ANTIBACTERIAL ACTIVITY OF 8-(HALOGEN)-7~{SUBSY I TUTED)-9- (SUBSTITUTED)-6-DENETHYL-6-DEOXYTEVRACYCLINES

RIC(ug/ml)
_Compound

Organism A 8 c D € F G H 1 4 K L
S. aureus UBMS 90-3 <0,015 0.06 0.12 0.5 0.12 0.06 <0.015 0.12 0.96 0.03 0.06 0.03
(sensitive) )
s; aureus UBMS 90-2 0.03 0.5 8 2 1 0.12 0.25 0.5 0.5 0.5 32 4
(tetM)
S. aureus IVES 2943 32 1 »32 16 4 8 8 1 4 2 >32 4
(meth. resistant)
S. aureus SMITM.(H’) <0.015 0.06 0.25 0.5 0.12 0.06 <0.015 0.06 0.06 .03 0.06 0.03
(sensitive) ’
S. aureus IVES 1983 32 1 »32 16 4 8 8 4 4 F] »32 4
{MP) (meth. resistant)
S. aureus ATCC 29213 <0.015  <0.015 0.12 0.12 0.03 0.06 <0.015 <0.015  <0.015  <0.015 <0.015 <0.015
(sensitive)
Enteroc. spp. 12201 0.5 1 ) 2 1 0.5 2 4 2 0.05 32 8
S. faecal. ATCC 29212 <0.015 1 8 2 2 0.06 0.25 0.5 0.5 0.5 16 ]
§. haemol. AVAH 88-3 NT 0.25 1 1 0.5 0.12 0.12 0.12 0.5 0.25 1 0.12

NG = No growth
NT = Not tested
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TABLE 171
INHIBITION OF PROTEIN SYNTHESIS BY E. COLI
CELL-FREE RIBOSOMES WITH TETRACYCLINES

Compound conc.

H 1.0 mg/ml
0.3 mg/ml
0.1 mg/ml
L 1.0 mg/ml
0.3 mg/ml
0.1 mg/ml

A ' 1.0 ml/ml
0.3 mg/ml

NT = Not Testéd

57
62
52
90
91
66

93
98

TABLE III
PROTECTIVE ACTIVITY IN MICE INFECTED WITH

STAPHYLOCOCCUS AUREUS SMITH

Compound ED
H .

B .
M

A HCL
A H SO4

m

4-8
>16
>16
4-8
4-8
>16

% Inhibition
wild e S30

tetM S30

29
21
19
19
0
o

‘NT
NT
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When the compounds are employed as anti-
bacterials, they can be combined with one or more
pharmaceutically acceptable carriers, for example,
solvents, diluents and the like, and may be adminis-
tered orally in such forms as tablets, capsules, dis-
persible powders, granules, or suspensions containing,
for example, from about 0.05 to 5% of suspending agent,
syrups contaihing, for example, from about 10 to 50% of
sugar, and elixirs containing, for example, from about
20 to 50% ethanol, and the like, or parenterally in the
form of sterile injectable solutions or suspensions
containing from about.0.05 to 5% suspending agent in an
isotonic medium. Such pharmaceutical preparations may
contain, for example, from about 25 to aboﬁt 90% of the
active ingredient in combination with the carrier, more
usually between about 5% and 60% by weight.

An effective amount of compound from 2.0
mg/kg of body weight to 100.0 mg/kg of body weight
should be administered one to five times per day via
any typical route of administration including but not
limited to oral, parenteral (including subcutaneous,
intravenous, intramuscular, intrasternal injection or
infusion techniques), topical or rectal, in dosage unit
formulations containing conventional non-toxic pharma-
ceutically acceptable carriers, adjuvants and vehicles.
It will be understood, however, that the specific dose
level and frequency of dosage for any particular
patient may be varied and will depend upon a variety of
factors including the activity of the specific compound
employed, the metabolic stability and length of action
of that compound, the age, body weight, general health,
sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the par-

ticular condition, and the host undergoing therapy.

These active compounds may be administered
orally as well as by intravenous, intramuscular, or

subcutarneous routes. Solid carriers include starch,
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lactose, dicalcium phosphate, microcrystalline cellu-
lose, sucrose and kaolin, while liquid carriers include
sterile water, polyethylene glycols, non-ionic
surfactants and edible oils such as corn, peanut and
sesame oils, as are appropriate to the nature of the
active ingredient and the particular form of adminis-
tration desired. Adjuvants customarily employed in the
preparation of pharmaceutical coﬁpositions may be ad-
vantageously included, such as flavoring agents, color-
ing agents, preserving agents, and antioxidants, for
example, vitamin E, ascorbic acid, BHT and BHA.

The preferred pharmaceutical compositions
from the standpoint of ease of preparation and adminis-
tration are solid compositions, particularly tablets
and hard-filled or liquid-filled capsules. Oral admin-
istration of the compounds is preferred. "

_ These active_compouhds may also be adminis-
tered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
water suitably mixed with a surfactant such as hydroxy-
propylcellulose. Dispersions can also be prepared in

glycerol, liquid, polyethylene glycols and mixtures

thereof in oils. Under ordinary conditions of storage
and use,. these preparations contain a preservative to
prevent the growth of microorganisms.

The pharmaceutical forms suitable for inject-
able use include sterile aqueous solutions or disper-
sions and sterile powders for the extemporaneoué pre-
paration of sterile injectable solutions or disper-
sions. In all cases, the form must be sterile and
fluid. It must be stable under the conditions of manu-
facture and storage and must be preserved against the
contaminating action of microorganisms such as bac-
teria and fungi. The carrier can be a solvent or
dispersion medium containing, for example, water,
ethanol, polyol (e.g., glycerol, propylene glycol and
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liquid polyethylene glycol), suitable mixtures thereof,

and vegetable oil.
The invention will be more fully described in

conjunction with the following specific examples which
are not to be construed as limiting the scope of the
invention.
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. Example 1
[7S—-(7alpha, 10algha)]-9-[Aminbcarbonxl)-4,7-bis(di-
methylamino)-5,5a,6,6a,7.10,10a,12-octahydro-1,8,10a,
11l-tetrahydroxy-10,12-dioxo-2-naphthacenediazonijum
chloride sulfate (1:1)

To a 0°C solution of 3.0 g of 9-amino—4,7—
bis (dimethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-3, -
10,12,12a-tetrahydroxy-1, 11~dioxo-2-naphthacenecar-
boxamide sulfate dissolved in 100 ml of 0.1N methanolic
hydrogen chloride is added, dropwise, 6.6 ml of butyl
nitrite. The reaction is stirred at 0°c for 1 hour,
poured into 400 ml of diethyl ether, collected and
dried to give 2.64 g of the desired product.

MS(FAB): m/z 484 (M + H)
Example 2
{4S—-(4alpha, 12aalgha1]-9-Azido-4,7-bi§(dimethzl—
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, ,12a-
tetrahydroxy-1,11,dioxo-2-naphthacenecarboxamide
hydrochloride (1:1)

To a room temperature solution of 2.64 g of
product from Example 1 dissolved in 84 ml of O0.1N
methanolic hydrogen chloride is added 0.353 g of sodium
azide. The mixture is stirred at room temperature for
4 hours, poured into 500 ml of diethyl ether and col-
lected to give 2.5 g of the desired product.

IR(KBr): 2080 cm 1: |
Example 3
[4S-(4a,12aca) ]~
9-Amino-8-chloro-4.7-bis(dimethylamino}-1,4.4a.5,5a,6,

11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2

naphthacenecarboxamide sulfate
One gram of product from Example 2 is added

to 10 ml of 0°c concentrated sulfuric acid. The re-
action is stirred at o°c for 1.5 hours, poured into 500
ml of diethyl ether, collected and dried to give 1.1 g
of the desired product. :

MS (FAB): m/z 507 (M + H).
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Example 4
|4S-f4a,12aa)]-
8—Chloro—4.7-biS(dimethxlamino)-9-(fofmzlamino)-
1,4,4a,5,5a,6,11,12a-octahydro~-3,10,12,12a-tetra~
hydroxy-1,11-dioxo-2-naphthacenecarboxamide

sulfate (1:1
To a 0°C so;ution of 0.092 g of product from

Example 3 dissolved in 5.0 ml of 98% formic acid is
added 0.0164 g of sodium acetate. The resulting mix-
ture is stirred at 0°c for 10 minutes, followed by the
addition of 0.23 ml of acetic anhydride. The reaction
is stirred at room temperature of 1 hour, poured into
diethyl'ether and collected to give 0.045 g of solid.
The collected solid is triturated with 50 ml of ethyl
acetate and filtered. The filtrate is concentratéd
in vacuo to give 0.019 g of the desired product.
MS(FAB): m/z 535 (M + H).

| Example 5

[4S-(4a:12aa1§—
8-Chloro-4.7-bis(dimethylamino)-1,4.4a.;5,5a,6,11,12a~
octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-

naphthacenecarboxamide sulfate (1:1)
To a 0°C solution of 0.090 g of product from

Example 3 dissolved in 35 ml of 0.1N methanolic hydro-
gen chloride is added 0.2 ml of butyl nitrite. The
reaction is stirred at room temperature for 1 hour,
poured into 70 ml of diethyl ether and collected give
0.070 g of the desired diazonium chloride intermediate.
_ A solution of 0.070 g of the above intermedi-
ate dissolved in 20 ml of methyl alcohol is heated at
the reflux temperature for 45 minutes, poured into
diethyl ether and collected to give 0.056 g of the de-
sired product.
MS(FAB): m/z 491 (M').



i0

15

20

25

30

35

-267-~

Example 6
[45-(4q,128a) ]~
7-Amino-8-chloro-4-(dimethylamino)-1,4.4a,5.5a,6,11,
12a-octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hyvdrochloride (1:1)

Three grams of 7-azido-6~demethyl-6-deoxy-
tetracycline hydrochloride, prepared by the procedure
described in J. Am. Chem. Soc., 84:1426-1430, is added
to 120 ml of cold concentrated hydrochloric acid and
stirred for 1 3/4 hours at ice bath temperature. The
reaction mixture'is concentrated in vacuo to give 2.9 g
of the desired product.

MS(FAB): m/z 464 (M + H).
Example 7
. [6aS-(6ax,10aa) ]~
8- (Aminocarbonyl)~-2-chloro-10-({dimethylamino)-5,6a.10,
10a,11,311a,312~-octahydro-5,7-dioxo-1-naphtha

cenediazonium chloride hydrochloride
To a 0°C solution of 0.50 g of product from

Example 6 dissolved in 15 ml of 0.1N methanolic-hydro-
gen chloride is added 1.0 ml of butyl nitrite. The
reaction is stirred at 0°C for 1 hour, poured into 500
ml of diethyl ether and collected to give 0.48 g of the
desired product.

IR(KBr): 2200 cm I.
Example 8
4S-{4alpha, l2aalpha})l-7-Azido-8-chloro-4-(dimethvl-

amino)-1,4.4a,5,5a,6.11,12a-octahydro-3,10,12,12a
tetranxdroxx-l.11—dioxo—2-naphthacenecarboxamide
: : hydrochloride

To a room temperature solution of 0.48 g of
product from Example 7 dissolved in 20 ml of 0.1N
methanolic hydrogen chloride is added 0.055 g of sodium
azide. The reaction mixture is stirred at room temper-
ature for 4 hours, poured into 160 ml of diethyl ether
and collected to giVe 0.366 g of the desired product.
MS (FAB): m/z 490 (M + H)
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Example 9
[4S-(4a,12a0) ]~
8-Chloro-4-(dimethylamino)-1,4.4a Sa 6,11,12a-
octahydro-3,10,12.12a~-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hydrochloride (1:1)

To a 0°C solution of 0.095 g of product from
Example 6 dissolved in 5 ml of 0.1N methanolic hydrogen
chloride is added 0.3 ml of butyl nitrite. The reac-
tion mixture is stirred at 0°c for 1 hour, poured into
diethyl ether and collected to give 0.070 g of the de-
sired intermediate.

A solution of 0.050 g of the above intermedi-
ate dissolved in 15 ml of methyl alcohol is heated at
the reflux temperature for 1 hour and concentrated in
vacuo to give 0.035 g of the desired product.

MS(FAB): m/z 449 (M + H).
Example 10
[4S-(4a,128a) ]~
9-Amino-8-chloro-4-(dimethylamino)-1.4,4a,5,5a,6,11,
12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hxdrochlogide (1:1)

To 10 ml of concentrated hydrochloric acid
at 0°c is added 0.20 g of 9-azido-6-demethyl-6-deoxy-
tetracycline hydrochloride prepared by the procedure
described in J. Am. Chem. Soc., 84: 1426-1430. The
reaction is stirred at 0°C for 1 1/2 hours and concen-
trated in vacuo to give 0.195 g of the desired product.
MS(FAB): m/z 464 (M + H).
Example 11
[(4S-(4c.,12a0) ]~
g8-Chloro-4-(dimethylamino)-9-(formylamino)=-1,4,4a,5,5a,
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide hydrochloride (1:1)

To a 0°C solution of 0.103 g of product from

Example 10, as the hydrochloride, dissolved in 6 ml of

98% formic acid is added 0.23 ml of acetic anhydride.
The resulting mixture is stirred 0°C for 5 minutes
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followed by 1 hour at room temperature. The reaction
is poured into 500 ml of diethyl ether and collected to
give 0.090 g of the desired product.
MS(FAB): m/2z 492 (M + H).
Example 12
- [4S-(4a,1220a) )=
7-Amino—4-(diﬁethxlamino}41,4.4a,5.5a.6.11,12a-
octahydro-3,10,12,12a~tetrahydroxy-9-iodo-1,11-dioxo-
2-naphthacenecarboxamide sulfate (1:1)

To a 0° solution of 0.285 g of 7-amino-6-
demethyl—6-deoxytetracyc1ine dissolved in 5 ml of
concentrated sulfuric acid is added 1.2 equivalents of
N-iodosuccinimide. The reaction is stirred at 0°c for
15 minutes then poured into 400 ml of diethyl ether.
The resulting solid is collected and dried to give 0.23
g of the desired product. |
‘H NMR(DMSO-d,): §8.0 (C-8 H).

Example 13 |
[6aS—(6aalpha, l10aalpha)]-8-(Aminocarbonyl}-10-
(dimethylamino)-5,6a,7,10,10a,11,31a,12-octahydro-
4,.6,6a,9-tetrahydroxy-3-iodo-5,7-dioxo-1-naphthacene-

diazonium chloride sulfate (1:1:1)

To a 0°C solution of 0.15 g of product from
Example 12 dissolved in sufficient 0.1N methanolic hy-
drogen chloride to affect solution is added, dropwise,
0.143 ml of n~-butyl nitrite. The reaction is stirred
at 0°C for 30-45 minutes then poured into cold, stir-
ring diethyl ether. The resulting solid is collected,
washed with diethyl ether and dried to give 0.12 g of
the desired product. ' -
'H MMR(DMSO-d,): 68.52 (C-8 H).
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Example 14
4S—-(4alpha, l12aalpha)]~7-Azido-4-(dimethvlamino)-

1.4,4a,5,5a,6,11,12a-octahydro=3,10,12,12a-tetra-
hydroxy-9-iodo-1,11-dioxo-2-naphthacenecarboxamide

sulfate (1:1) :

The title compound is prepared by the pro-
cedure of Example 8, using 2.2 g of product from _
Example 13, 60 ml of 0.1N methanolic hydrogen chloride’
and 0.203 g of sodium azide to give (after purifica-
tion) 0.65 g of the desired product.

IR(KBr): 2100 cm 1. |
MS(FAB): m/z 582 (M + H).
_ Example 15
[4S—-(4alpha, l2aalpha)]~7-Amino-8-chloro-4-(di-~
methylamino)-1,4.4a,5,5a,6,11,12a-octahydro-3,10.12,
12a-tetrahydroxy-9-iodo-1,11~-dioxo-2-naphthacene-
carboxamide sulfate (1:1)

A mixture of 0.2 g of product from Example 14
and 1 ml of concentrated hydrochloric acid is stirred
at room temperature for 2 hours. The reaction mixture
is triturated with iso-propanol and ether, collected
and dried to give 0.18 g of the desired product.
MS(FAB): m/z 590 (M + H).

. Example 16
[7S-(7alpha, 10aalpha)]-9-(Aminocarbonyl)-4-(diethyl-
amind)—7-(dimeth¥;amino)-§,5a.6,§a.7.10.1ga.12-
octahydro-1,8,10a,11-tetrahvdroxy-10,12-dioxo-
" 2-naphthacenediazonium chloride sulfate (2:1)

To a 0°C solution of 1.85 g 9-amino-7-
(diethylamino)-6~-demethyl-6-deoxytetracycline, prepared
by the procedure described in U.S. Patent Application
Serial No. 07/771,697, filed October 4, 1991 dissolved
in 40 ml of 0.1N methanolic hydrogen chloride is added
1.85 ml of n-butyl nitrite. The reaction mixture is
stirred at o°c fof 2 hours, poured into'diethyl ether,
the solid is collected and washed with diethyl ether to
give 2.1 g of the desired product.
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' MMR(DMSO~d,): §7.9 (C-8 H).

Example 17
[4S-(4alpha, l2aalpha)]-9-Azido-7~(diethylamino)~

4-{dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,
12,12a~tetrahydroxy-1,11-dioxo-2—-naphthacene-
: ' carboxamide disulfate

To a room temperature solution of 1.192 g of
product from Example 16 dissolved in 75 ml of 0.1N
methanolic hydrogen chloride is added 0.104 g of sodium
azide. The reaction is stirred at room temperature for
2 hours, poured slowly into diethyl ether and collected
to give 0.8 g of the desired product.

'H NMR(DMSO-d,): §7.5 (C-8 H).
Example 18 _

[4S—-(4alpha, 12aalpha)]-9-Azido-7-({diethylamino)=-
4-(dimethvlamino)-1.4,4a,5,5a,6,11,12a-octahydro=-3,10,
12,12a~tetrahydroxy-i,11-dioxo-2-naphthacenecarboxamide

| dihvdrochloride

) To a room temperature solution of 0.6 g of
product from Example 17 dissolved in water is added
solid sodium acetate to achieve pH 5. The mixture is

extracted 2 times with chloroform, the organic layer is

dried over sodium sulfate and concentrated in vacuo.
The residue is redissolved in 5 ml of methanol and 2
drops of concentrated hydrochloric acid is added. The

reaction solution is then added dropwise to 120 ml of
diethyl ether. The resulting solid is collected to
give 0.4 g of the desired product.
IR(KBr): 2100 cm 1.
Example 19

(4S-(4alpha, 12aalpha)]-9-Amino-8-~chloro-7-~(diethyl-

amino)-4~-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa-
hydro-3,10,12,12a~tetrahydroxy-1,11-dioxo-2-naphtha-

cenecarboxamide sulfate

A mixture of 0.23 g of product from Example
18 and 5 ml of concentrated hydrochloric acid is
stirred at room temperature for 2 hours. The resulting
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solid is triturated with isopropanol and diethyl ether.
The solid is collected, washed with diethyl ether and
dried to give 0.21 g of the desired product.
MS(FAB): m/z 535 (M + H).

Example 20

(7S-(7alpha, 1l0aalpha)]-[9-(Aminocarbonyl)-3-chloro-7-

(dimethylamino)-5,5a,6,6a,7,10.10a,12~-octahydro-1,8,—
10a.11-tetrahxd;d§x-;o,12-dioxo—2-gaghthacegzl]ca;bamic
acid methyl ester ’

To a room temperature solution of 0.20 g of
product from Example 10, dissolved in 4 ml of 1-

'methyl-z-pyrrolidinone, is added 0.30 g of sodium bi-

carbonate. The mixture is stirred for 5 minutes fol-
lowed by the addition of 34 uxl of methyl chloroformate.
The reaction is stirred at room temperature for 1 hour,
filtered into 200 ml of diethyl ether and collected to
give 0.066 g of the desired product. - '
MS(FAB): m/z 522 ( M + H).
- Example 21
[4S—-(4alpha, 12aalpha)]-8-Chloro-4-(dimethylamino)-
9-hydrazino-1,4.,4a,5,5a,6,11,12a-octahydro-3,10,12,
12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
monohvdrochloride

_ To 0.30 g of product from Example 10, dis-
solved in 8 ml of 0.10 N methanolic hydrogen chloride,
is added 0.60 ml of n-butyl nitrite. The reaction is
stirred at ice bath temperature for 1 hour, poured into
200 ml of diethyl ether and collected to give 0.260 g.
Fifty milligrams of the collected material is added to
3 ml of 6% sulfurous acid, stirred at room temperature
for 1 hour and concentrated in vacuo to give 0.037 g of
the desired product. ' '

CI-MS: m/z 479 (M + H).
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: _ Example 22
[4S—(4alpha, 12aalgha)j-9-Amino-4,7-bis(dimet§xlamino)?
g8~-fluoro-1,4,4a,5,5a,6 12a-octahydro=3,10,12,12a=
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
' hxdrqch;oride
_ The title compound is prepared by the pro-
cedure of Example 3, using the product from Exaﬁple 2
and liquid hydrogen'fluoride.
. : Example 23
[6aS—-(6aalpha, ;0alpha)]—3-Amino-8-(aminoca;bongll—10-
(dimethylamino}-5,6a,7,10,10a,11,11a,12-octahydro-4,6
6a,9-tetrahydroxy-5,7-dioxo-2-naphthacenyl ester

trifluoromethanesulfonic acid
The title compound is prepared by the pro-

cedure of Example 3, using 9-azido-6-demethyl-6-
deoxytetracycline prepared by the procedure described
in J. Am. Chem. Soc., 84:1426-1430 and trifluoro-
methanesulfonic acid.
: .~ Example 24
[4S-(4alpha, 12aalpha)]-9-Amino-4-(dimethylamino)=-8-
fluoro-1,4.4a,5,5a,.6,11,12a-octahydro-~3,10,12,312a~
tetrahvdroxy-1,11-dioxo-2-naphthacenecarboxamide

drochloride
The title compound is prepared by the pro-

cedure of Example 22, using 9-azido-6-demethyl-6-
deoxytetracycline prepared by the procedure described
in the above reference.
Example 25
[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-8-fluoro-
9-(formylamino)=-1,4,4a,.5,5a,6,11,12a-octahydro~3,10,12-
12a-tetrahydroxy-1 -dioxo-2-naphthacenecarboxamide
hydrochloride
The title compound is prepared by the pro-
cedure of Example 4, using the product from Example 24.
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Example 26
[4S-(4alpha, 1l12aalpha)]-4-(Dimethylamino)-8-fluoro-
1,4.42,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra
hydroxy-1,11-dioxo~2~-naphthacenecarboxamide

hydrochloride
The title compound is prepared by the pro-

cedures described in Examples 1 and 5, using the pro-
duct from Example. 24.
Example 27
4S-(4alpha, 12alpha)]-4,7-Bis(dimethylamino)-8-fluoro=-
1,4,4a,5,5a,6,11,12a~-octahydro~3,10,12,12a-tetra~

hxd;o;x-;.;;-dioxoéz—naghthacegecarboxamide
The title compound is prepared by the pro-

cedure of Example 5, using the product of Example 22.
_ Example 28
[7S-(7alpha, 10aalpha)]l-[9-(Aminocarbonyl)-7-(dimethyl-
amino)~3~fluoro-5,5a,6.6a,7,10,10a,12-octahydro-1,8=~
10a,l1-tetrahvdroxy-1 2-dioxo-2-naphthacenyl lcarbamic
| acid methyl ester
The title compound is prepared by the pro-
cedure of Example 20, using the product from Example
24.

Example 29
aS-{6aalpha, 10 ha) }=3-Amino-8- inocarbonyl) =1
10-bis(dimethylamino)-5,6a,7,10,10a,11,11a,12-octa~-
hydro-A.6.6a.9-te§raﬁzdro;y-5,7—gioxo~2-naphtha-
cenyl ester trifluoromethanesulfonic acid
The title compound is prepared by the pro-
cedure of Example 3, using the product from Example 3
and trifluoromethanesulfonic acid. |
: : Example 30
[4S-(4alpha, 12aalpha)}-7-Amino-4-(dimethylamino)-8-
luoro—-1,4.4a,5,5a,6 —-octa ro-3,1 2,12a~-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide

hydrochloride
The title compound is prepared by the pro-'

cedure of Example 3, using 7-azido-6-~demethyl-6-
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deoxytetracycline prepared by the procedure described
in J. Am. Chem. Soc., 84:1426-1430 and liquid hydrogen
fluoride at -30°c.
' Example 31
[7S-(7alpha, 10aalpha)]-[9~(Aminocarbonyl)=-3-chloro-
4,7-bis(dimethylamino)-5.5a,6,.6a,7,10,10a,12-octa~

" hydro-1,8,10a,11-tetrahvdroxy-10,12-dioxo-2-naphthacen-

yvllcarbamic acid 2-(dimethylamino)ethyl ester
The title compound is prepared by the pro-

cedure of Example 27, using the product from the Exam-~
Ple 3 and beta-dimethylaminoethyl chloroformate.
Example 32
[4S-(4alpha, l2aalpha)]1-8-~Chloro-9~[[[(diethylamino) -
oxylcarbonyllaminol~4,7-bis(dimethylamino)-1,4,4a,5,~
5a,€6,11,12a-octahydro—3,10,12,12a~tetrahydroxy-1,11
dioxo-2-naphthacenecarboxamide
The title compound is prepared by the pro-
cedure of Example 27, using the product from Example 3
and diethylaminoxy chloroformate.
Example 33
[4S-(4alpha.l2aalpha) ]-8-Chloro-7—-{diethylamino) -
4-(dimethvlamino)-9-(formylamino)~1,4,4a,5,5a,6,11,~
l12a—-octahydro-3,10,12,12a~-tetrahydroxyv=-1,11~-dioxo-

2-naphthacenecarboxamide sulfate
The title compound is prepared by the proce-

dure of Ekample 4, using the product from Example 19.
Example 34
[6aS-(6aalpha,l0alpha) ]-[8-(Aminocarbonyl)-2-chloro-~
0-{dimethylamino)-5,6a,7,10,10a,1 la,12-octa o~

4,6,6a,9-tetrahyvdroxv-5,7-dioxo-1-naphthacenyl]-
carbamic acid methyl ester

The title compound is prepared by the proce-~
dure of Example 20, using'the product from Example 6.
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Example 35
[4S-(4¢,123a) )= _ ‘
4~-(Dimethylamino)-8-fluoro-7-(formylamino)-1,4.4a,5, -

5a,6,11,12a-octahydro-3,10,12,12a~tetrahydroxy-1,311~-
dioxo-2-naphthacenecarboxamide hydrochloride

The title compound is prepared by the proce-
dure of Example 4, using the product from Example 8.
' Example 36
7S-(7alpha,l0aalpha) ]1=-[{9- inocarbonyl)-7-(dimethyl~
amino)~3-fluoro-5,5a,6,6a,7,10,10a,12-octahydro-1,8,—
l10a,ll-tetrahvdroxy-10,12-dioxo~2-naphthacenyll-

carbamic acid methyl ester
The title compound is prepared by the pro-

cedure of Example 20, using the product from Example
24. ' '
: Example 37
[7S—-(7alpha,l0aalpha) ]-9-(Aminocarbonyl)-7-(dimethyl-
amino)~-3-fluoro-5,5a,6,6a,7,10,10a,12-octahydro-1,8,~
10a,l1l-tetrahydroxy-10,12-dioxo~carbamic acid
The title compound is prepared by the pro-
cedure of Example 33, using the product of Example 24.
Example 38
[6S—-(6aalpha,10alpha)]-8-(Aminocarbonyl)-10-(dimethyl-
amino)-5,6a,7,10,10a,11,11a,12-octahydro-4,6,6a,9-
tetrahydroxy-3-{ (methoxycarbonyl}aminoj-5,7-dioxo-

2-naphthacenyl ester trifluoromethanesulfonic acid
The title compound is prepared by the pro-

cedure of Example 20, using the product from Example
23.

Example 39
[4S~(4alpha,l2aalpha)]-8~Chloro—-4~(dimethylamino} -9~
{[[(dimethv]lamino)oxy]lcarbonyvllaminol~1,4,4a,5,5a,.6,~
11.12a-6ctahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-

2-naphthacenecarboxamide
The title compound is prepared by the pro-

cedure of Example 20, using the product from Example 10
and dimethylaminoxy chloroformate.
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: . Example 40
[4S—(4alpha,l2aalpha)1-8-Chloro-9-{[[(diethylamino)-
oxy]carbonyljaminol-4-(dimethylamino)-1.4,4a,5,5a,6,~

11,12a-octahydro-3.10,12,12a-tetrahydroxy-1,11-dioxo-

2-naphthacénecarboxamide
The title compound is prepared by the pro-
cedure of Example 20, using the product from Example 10
and diethylamino chloroformate.
Example 41
4S-(4a,12a0) ]~
9-Amino-8-bromo—4-(dimethxlamino)-1.4,4;.5,5a.6;11.
12a-octahydro-3,10,12,12a-tetrahvdroxy-1,11-dioxo=2=

naphthacenecarboxamide hydrobromide (1:1)
The title compound is prepared by the pro-

cedure of Example 3, using 9-azido-6-demethyl-6-
deoxytetracycline prepared by the procedure described
on J. Am. Chem. Soc., 84:1426-1430 and a solution of
hydrogen bromide in acetic acid (30 wt%).
o Example 42
4S~(4a aa)]-
9-Amino-8-bromo-4,7-bis (dimethylamino)-1,4,4a,.5.52,6,
11,12a-octahydro-3,10,12,12a-tetrahydroxy=-1,11-djioxo=2-
naphthacenecarboxamine hydrobromide
The title compound is prepared by the pro-
cedure of Example 3, using the product from Example 2
and a solution of hydrogen bromide in acetic acid (30
wt%). _

' Example 43
[4S-(4alpha,12aalpha)]-9-Amino-4,7-bis(dimethvlamino)=
8-iodo-1,4.4a,5,5a,6,11,12a-octahydro=-3,10,12 12a~-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide

hydroiodide
The title compound is prepared by the pro-

cedure of Example 3, using the product from Example 2
and hydroiodic acid.
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Example 44
[4S—-(4alpha,l2aalpha)]~-9-Amino-4~-(dimethylamino)-8-
iodo-1,4,4a,5,5a,11,12,12a~octahydro-3,10,12,12a~
tetrahvdroxy-1,11-dioxo-2-naphthacenecarboxamine

_ hydroiodide _ _

The title compound is prepared by the pro-
cedure of Example 3, using 9-azido-6-demethyl-6-
deoxytetracycline prepared by the procedure describefd
on J. Am. Chem. Soc., 84:1426-1430 and hydroiodic acid.

Example 45

[7S-(7alpha,l0aalpha)]-[9~-(Aminocarbonyl)-7-(dimethyl-
amino)-3-iodo-5,5a,6,7,10.10a,12-octahydro-1,8,10a,11~-
tetrahydroxy-10,12-dioxo-2-naphthacenyl jcarbamic

_ acid methyl ester
The title compound is prepared by the pro-

cedure of Example 20, using the product from Example
44.
Example 46
[7S—(7alpha,l0aalpha)]-[9~({Aminocarbonyl)-3-bromo-7-
(dimethvlamino)-5,5a,6,7,10,10a,12~octahydro-1,8,10a,
11-tet;ahxgrg;x-;o.12-dioxo-2-na§hthacenxl]carbamic

acid methyl ester
The title compound is prepared by the pro-

cedure of Example 20, using the product from Example
41.
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We claim:

1. A compound of the formula:

wherein:

X is selected from halégen or trifluoromethanesulfonyl-
oxXy: the halogen is selected from bromine, chlorine,
fluorine or iodine; R and R! are the same or different
and are selected from hydrogen; nitro; amino; halogen
(selected from chlorine, bromine, fluorine or iodine);
cyano; hydroxy:; or —NR2R3

and when R or Rl = -NR?R3 and R = hydrogen,

R> = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1, 1-d1methy1ethyl.
and when R2 = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl:

and when R2 = n-propyl,

* [ L M S *
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R3 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:
and when R2 = 1—methy1ethy1,

RS = n-butyl, l-methylpropyl or 2-methylpropyl;

and when R? = n-butyl,

R3 = h-butyl, l-methyipropyl or 2-methylpropyl:

and when R? = 1-methylpropyl,

R3 = 2-methylpropyl:. _

and when R or Rl NR2R3 and R2 hydrogen,

R is selected from R (CH ) co- or R (CHz)nsoz-:

and when R R (CHZ) CO~ and n=0,

R4 is selected from hydrogen; amino; hydroxyamino;
straight or branched mono(cl-cs)alkylamino group se-
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-
ethyl,'n—pentyl; 2-methy1bu€yl, 1,1-dimethylpropyl,

- 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-

pentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl, 3-methyl-
pentyl; 1,2-dimethylbutyl, 1,3-dimethylbutyl, 1-
methyl-1-ethylpropylamino and the diastereomers and
enantiomers of said straight or branched mono(C,-Cg)~
alkylamino group: (C -C )cycloalkylamino group select-
ed from cyclopropyl, trans-l 2-d1methy1cyclopropy1,
cis-1,2-dimethylcyclopropyl, trans-2, 3-d1methylcyclo—
propyl, cis-2,3-dimethylcyclopropyl, cyclobutyl,
trans-z,3-dimethy1cyclobutyl, cis-2,3-dimethylcyclo-
butyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo{2.2.1]hept-2-yl, bicyclo[2.2.2]-
oct-2-ylamino and the diastereomers and enantiomers of
said (C -cs)cycloalkylamino group; straight or branched
chaln d1--(c1 Cs)alkylamlno group selected from
dlmethylamlno, diethylamino, methyl (ethyl)amino, ethyl-
(1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,

2-methylbutyl, lli—dimethylpropyl 2,2-dimethylpropyl,
3-methylbutyl, ?7 exyl, l-methylpentyl,

* c L " S *
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1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl, l-methyl-1-
ethylpropylamino and the diastereomers and enantiomers
of said straight or branched chain di-(cl-cs)alkylamino
group: (Cl—cs)alkoxyamino group selected from methoxy,
ethoxy, propoxy, butoxy, pentoxy or hexoxyamino:;
(c3-C8)cyclo~ alkoxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclo- propoxy,
trans-2,3-dimethylcyclopropoxy, cis-2,3-
dimethylcyclopropoxy, cyclobutoxy, trans-2,3-
dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo{2.2.1]hept-2~yloxy, bicyclo{2.2.1]oct-2-
yloxyamino and the diastereomers and enantiomers of
said (c3-c8)gycloa1koxyamino.group; (c7-c10)ara1koxy-
amino group selected from benzyloxy, 2-phenylethoxy,
a—phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-
methoxy, or phenylpropoxyamino; (cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
1idinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-§imethy1pyrrolidiny1, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1]hex-2-yl, S5-azabicyclo-
(2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl,
7-azabicyclo[2.2.1]hept-7-yl, 2-azabicyclo[2.2.2]oct-
2-yl and the diastereomers and enantiomers of said
(cz-ca)azacycloalkyl group; azaheterocycloalkyl group
selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(ci-c4)a1koxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxaéolidinyl,'pyrazolidinyl, 2-methylpyrazolidinyl,
2,5—diazabicyclo[2.2.2]hept42-y1, 2,5-diaza-5-methyl-
bicyclo[2.2.1]hept-2-yl and the diastereomers and
enantiomers of said azaheterocycloalkyl group; aza-
heterocyclic group selected from l1-imidazolyl, |
i1-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l-tetrazolyl, and 2-tetrazolyl :/ carboxy(cz-c 4) alkyl-
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amino group selected from aminoacetic acid, a—amino-
propionic acid, or e—aminobutyric acid and their

optical isomers; (heterocyclo)amino group selected from

2- or 3-furyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2-
or 5-pyridazinyl, 2-pyrazinyl, 2-(imidazolyl)amino and
their substituted analogues (substitution selected from
straight or branched (c1 Cs)alkyl), (C6 Clo)arylamlno
group selected from phenylamino of naphthylamino; sub-
stituted (CG- 10)arylam_:.no group selected from
4-(acetamido)phenyl, 2-,3- or 4-halophenyl, 2-,3-, or
4-(C -C )alkylphenyl, or 2-,3- or 4-carboxyphenylamino;
(c, c 0)arylalkylam.no group selected from benzyl,
2-phenylethyl, o-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or
branched (cl—c4)alky1 group selected from methyl,
ethyl, n-propyl, 1l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl or 1,l~dimethylethyl:
(cs-Cs)cycloalkyl group selected from cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl:; substituted
(C3-c6)cycloalkyl group {substitution selected from
(Cl-c3)alky1, cyano, amino or (clfc3)acy1):
(Cs-clo)aryl group selected from phenyl, oc-naphthyl or
A-naphthyl; substituted (cs-clo)aryl group {(substitu-
tion selected from halo,.(cl-c4)a1koxy, trihalo-
(cl-c3)a1ky1, nitro, amino, cyano, (Cl-c4)a1koxycar-
bonyl, (cl-c3)a1kylamino or carboxy): (C7-cg)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phénylpropyl; a-hydroxy(cl-c3)alkyl group
selected from hydroxymethyl, e-hydroxyethyl,
a-hydroxy-l-methylethyl or o-hydroxypropyl; a-mercapto-
(Cl-ca)alkyl group selected from mercaptomethyl,
a-mercaptoethyl, o-mercapto-l-methylethyl or
a-mexrcaptopropyl: halo(cl-cs)alkyl group; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, S or Se
heterocatom optionally having a benzo or pyrido ring

* € L M s

fused thereto:
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Z = N, O, S or Se

or a five membered aromatic ring with two N, O, S or Se
heterocatoms optionally having a benzo or pyrido ring
fused thereto: '

SR LT

Z or Z' = N, 0, S or Se

or a five membered saturated ring with one or two N,
heteroatoms and an adjacent appended O heteroatom:

A A

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl; Cs-aryl: substituted cs-aryl (substitu-
tion selected from halo,(cl~c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl—c4)alkpxycarbony1,
(Cl-c3)alkylamino or carboxy): (C7-C9)a;a1kyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, 0, S or Se hetercatoms and an adjacent
appended O heteroatom; acyl or haloacyl group selected
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from acetyl, propionyl, chloroacetyl, trifluorocacetyl,
(c3-C6)cycloalkylcarbon&l, (CG-Clo)aroyl selected from
benzoyl or naphthoyl, halo substituted (cs—clo)aroyl,

-284~

5 _
(cl-c4)a1ky1benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

io0 S

[\ or [ ;
Z | A

15 ' Z = N, 0, S or Se
or a five membered aromatic ring with two N, O, S or Se
heteroatoms opticnally having a benzo or pyridec ring
fused thereto:

20 : 21 _ Z1 _

| [ » . NN O RN A
Z/ or_ / | * .c L _n s #
Z or Z' = N, 0, S or Se

.5 .
or a five membered saturated ring with one or two N, O,

S or Se heteroatoms and an adjacent appended O
heterocatom:

30 : - N

N\ or ,)Q}
(V] o N 0 N Y
I | I
A A
35 (A is selected from hydrogen; straight or branched

(C,-C,)alkyl; C -aryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl—c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (Cl-c4)—a1koxycarbony1,
(cl—c3)a1ky1amino.or carboxy) : (C7-C9)aralkyl group
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selected from benzyl, 1-phenyl- ethyl, 2-phenylethyl or
phenylpropyl)

-285~

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heterocatom; (cl—c4)alkoxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight
or branched propoxylcarbonyl, straight or branched
butoxycarbonyl or allyloxycarbonyl; a—~aminomethoxy-
carbonyl; halomethoxycarbonyl:; vinyl or substituted
vinyl group [substitution selected from (Cl-c3)alky1
group, halogen, (cs-clo)aryl group selected from
phenyl, a-naphthyl, g-naphthyl, substituted'(cé—clb)-
aryl group (substitution selected from halo, (cl—c4)—
alkoxy, trihalo(cl-c3)alky1, nitro, amino, cyano,
(cl-c4)alkoxycarbony1, (cl-c3)a1ky1amino or carboxy),
hglo(cl-cs)alkyl group, a heterocycle group selected
from a five membered aromatic or saturated ring with
one N, O, S or Se hetercaton optidnally having a benzo
or pyrido ring fused thereto:

N\ o [ | —
@ e ) 0 D

Z = N, O, S or Ss

(cl-c4)a1koxy group; cs-éryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo, (c )alkyl nitro, cyano, thiol, amino,
carboxy, di-(c )alkylamino), (c7 clo)aralkyloxy
group; vinyloxy or substituted vinyloxy group (substi-
tution selected from (cl-c4)a1kyl, cyano, carboxy, or
(c Clo)aryl selefted from phenyl a~naphthyl or
ﬂ-naphthyl), R2R amlno(c )alkory group, wherein

R Rb is a straight or branched (c 4)alkyl selected
from methyl, ethyl, n-propyl, l—methylethyl, anutyl,
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-methylpropyl 2-methy1propy1 or 1, 1-d1methy1ethy1 or
R Rb is (CHZ)n' n=2-6, or (CH ) W(CH )2 wherein W is
selected from -N(cl-c3)— alkyl [straight or branched],
-NH, -NOB [B is selected from hydrogen or
(c )alkyl], O or S; or R Rbamlnoxy group, wherein
R Rb 1s a straight or branched (c 4)alkyl selected
from methyl, ethyl, n-propyl, 1-methy1ethyl, n-butyl,
l-methylpropyl, or 2-methylpropyl or R?Rb is (CHz)n,
n=2-6, or -(CHZ)ZW(CHZ)Z- wherein W is selected from
-N(c -C )= alkyl ([straight or branched], -NH, -NOB [B
is selected from hydrogen or (C )alkyl], 0 or S;
and when R3 R (CHZ) CO- and n=1—4,
rR? is selected from hydrogen: stralght or branched
(c1 c4)alkyl group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl:; (C3-c6)cycloa;kyl-
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl:; substituted (C3-C6)cycloa1kyl
group (substitution selected from (cl-c3)a1ky1, cyano,
amino or (Cl-c3)acy1); (CG-Clo)aryl group selected from
phenyl, a-naphthyl or pg-naphthyl:; substituted(cs-clo)-
aryl group (substitution selected from halo, (Cl-c4)-
alkoxy, trihalo(cl-c3)a1ky1, nitro, amino, cyano,
(Cl-c4)alkoxycarbonyl, (cl-c3)alkylamino or carboxy):;
(C7-c9)ara1kyl group; acyloxy or haloacyloxy group,
selected from acetyl, propionyl, chloroacetyl, tri-
chloroacetyl, (C3-Cs)cycloalkylcarbonyl, (cs-clo)aroyl
selected from benzoyl or naphthoyl, halo substituted
(cs-Clo)aroyl, (Cl-c4)alky1benzoy1, (heterocycle)car-
bonyl, the heterocycle selected from a five membered
aromatic or saturated ring with one N, 0, S or Se
heteroatom optionally having a benzo or pyrido ring
fused thereto:

-286~

e

1N O D N
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Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

z! | z!

\

| ,;> or s,z
/A

Z or 2! - N, O, S or 'Se

or a five membered satﬁrated ring with one or two N, O,
S or Sé heteroatoms and an adjacent appended O hetero-

f | - A -
N L
0 \b . [:?6¥§° or :2:;;)§>0

A A

atom:

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: cs-aryl: substituted cs-aryl (substitu-
tion selected from halo,(cl-c4)a1koxy, trihalo-
(Cl-c3)a1kyl, nitro, amino, cyano, (cl-c4)a1koxycar-
_bonyl, (Cl-c3)alky1amino or carboxy): (c7-c9)ara1ky1
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one
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or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; (Cl-c4)alkoxy-group: cs—aryloxy
group selected from phenoxy or substituted phenoxy
(substitution selected frqm halo, (Cl-c4)alkyl, nitro,
cyano, thiol, amino, carboxy, di-(cl-c3)a1kylamino):
(C7—clo)aralkyloxy group; (cl-c3)alky1thio group
selected from methylthio, ethylthio, propylthio or
allylthio; Cs-arylthio group selected from phenylthio
or substituted phenylthio (substitution selected from
halo, (Cl—C4)alkyl, nitro, cyano, thiol, amino,
carboxy, di(c1~c3)alkylamino); C6-arylsu1fonyl group
selected from phenylsulfonyl or substituted
phenylsulfonyl (substitution selected from halo,
(c,-C,)alkoxy, trihalo(cl-c3)alkyl, nitro, amino, |
cyano, (cl-c4)alkoxycarbony1, (cl-c3)alkylamino or
carboxy) : (c7-C8)ara1kylthio group; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally

ﬁﬁixd

-288-

having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

or a five membered aromatic ring with two N, 0,S or Se
hetercatoms optionally having a benzo or pyrido ring
fused thereto:

7! z!

. \

| 2> or . / Z
Z.

Z or Z' = N, 0, S or Se

* c L L] s *
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or a five membered saturated ring with one or two N, O,

-289~

S or Se heteroatoms and an adjacent appended O
heteroatom:

. E .u
0 \0' N \o °r I:)\\O
A

(A is selected from hydrogen; straight or branched
(cl—c4)alkyl: Cs-aryl; substituted cs—aryl (substitu-
tion selected from halo,(cl—c4)alkoxy, trihalo- '
(Cl—c3)alkyl, nitro, amino, cyano, (Cl-c4)alkoxy~
carbonyl, (cl-c3)a1kylamino or carboxy);'(c7-cg)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, 0, S or Se heteroatoms and an adjacent
appended O heteroatom; hydroxy group; mercapto group;
a-hydroxy(cl-c3)alkylIgroup selected from hydroxy-
methyl, o-hydroxyethyl or o-hydroxy-l-methylethyl or
a-hydroxypropyl; halo(C;-C,;)alkyl group; . acyl or
haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (CB—CG)cygloalkylcar—_
bonyl, (Cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (CG-Clo)aroyl, (cl-c4)—
alkylbenzoyl, or (heterocycle)carbonyl, the hetero-
cycle selected from a five membered aromatic. or
saturated ring with one N, O, S or Se heterocatom op-
tionally having a benzo or pyrido'ring-fﬁsed thereto:

S x ¢ L M 8 *
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Z-N,0, 5 or Se

or a five membered aromatic ring'with two N, 0, S or Se
hetercatoms optionally having a benzo or pyrido ring
fused thereto:

ZI

zl
o o e Immmmim

Z or Z1 = N, 0, S or Se

or a five membered saturated ring with one or two N, . O
S or Se heteroatoms and an adjacent appended. O
heteroatom:

(A is selected from hydrogen; straight or branched
(Cl-c4)alky1; CG-aryl; substituted Cs-aryl (substitu-
tion selected from halo,(cl—c4)a1koxy, trihalo-
(Cl-c3)alky1, nitro, amino, cyano, (Cl-c4)a1koxycar-
bonyl, (Cl—c3)a1ky1amino or carboxy): (C7—C9)-aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic_ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O hetercatom; (C,-C,)alkoxycarbonyl group
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selected from methoxycarbonyl, ethoxycarbonyl, straight
or branched propoxycarbonyl, allyloxycarbonyl or

straight or branched butoxycarbonyl: RaRbamino—

(Cl—c4)alkoxy group, wherein RaRb is a straight'or
branched (Cl-c4)alky1 selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (CHz)n, n=2-6, or
—(CH2)2W(CH2)2- wherein W is selected from -N(cl-c3)-
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (C -)alkyl], O or 8; or RaRbaminoxy
group, whereln RaRb is a straight or branched
(C;-C,)alkyl selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, 1l-methylpropyl, or
2-methylpropyl or RaRb is (CHz)n' n=2-6, or -(CHZ)éW-
(CH2)2— wherein W is selected from -N(c -C )alkyl
[straight or branched], -NH, ~NOB [B is selected from
hydrogen or (C )alkyl], O or S; '
and when R = R4(CH2)nco- and n = 2-4,
r* is selected from amino; hydroxyamino; straight or
branched mono(cl—cs)alkylamino group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
l,z-dimethylbutyl, 1,3-dimethy1bﬁty1 or l-methyl-1-
ethylpropylamino and the diastereomers and enantiomers
of said straight or branched mono(cl-cs)alkylamino
group:; (C3-Ce)cycloa1ky1amino group selected from
cyclopropyl, trans—l,2-dimethyleyclopropy1, cis~
1,2-dimethylcyclopropyl, trans-2,3~dimethylcyclopropyl,
cis-2,3-dimethylcyclopropyl, cyclobutyl, trans-
2,3-dimethylcyclobutyl, cis-2,3~dimethylcyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
bicyclo[2.2.1]hept~2-yl, bicyclo[2.2.2]oct-2-ylamino
and the diastereomers and enantiomers of said
(C3-Cs)cycloalky1amino group; straight or branched
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chain di—(Cl-CG)alkylamino group selected from

‘dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,l1-dimethylbutyl, 2,2~dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3~dimethylbutyl,
l1-methyl-l1l-ethylpropylamino and the diastereomers and
enantiomers straight or branched chain di-
(cl-cs)alkylamino group; (cl-cs)alkoxyamino group
selected from methoxy, ethoxy, propoxy, butoxy, pentoxy
or hexoxyamino; (C3-Ca)cycloalkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis—l,2-dimethylcyclopfopoxy, trans-2,3-dimethylcyclo- -
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy, '
trans-2,3-dimethylcyclobutoxy, cis-2,3~-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy, |
cyclooctoxy, bicyclo[2.2.1]}hept-2-yloxy, bicyclo-
{2.2.1]oct-2-yloxyamino and the diastereomers and
enantiomers of said (C3-Cé)cycloa1koxyamino group;
(C7-c10)ara1koxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthy1)methoxy, or phenylpropoxyamino;
(cz-cs)azacycloalkyl group selectgd from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4fdimethylpyrrolidinyl, 2-azabicYclo[2.1.1]-
hex-2-yl, S-azabicyclo[z.1,1]hex-5-yl; 2-azabicyclo-
[2.2.1lhept-2-yl, 7-azabicyclo[2.2.1]hept-7-y1,

- 2-azabicyclo[2.2.2]oct-2-yl and the diastereomers and

enantiomers of said (CZ—Cs)azacycloalkyl group:; _
azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
4—(Cl-c4)alkoxypiperazinyl, thiamorpholinyl,
tetrahydro-1,2-oxazinyl, isoxazolidinyl, pyrazolidinyl,

—_—
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2-methylpyrazolidinyl, 2,5-diazabicyclo(2.2.2]hept~

2-yl, 2,5-diaza-5-methylbicyclo{2.2.1]hept-2-yl and the
diastereomers and enantiomers of said azahetero-
cycloalkyl group; azaheterocyclic group selected from
l-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl),
4-(1,2,4-triazolyl), 1etetrezoly1; or 2-tetrazolyl;
carboxy(cz-c4)alky1amino group selected from amino-
acetic acid, a-aminopropionic acid, or a~aminobutyric
acid and their optical isomers; (heterocyclo)amino
group selected from 2- or 3-furyl, 2- or 3-thienyl,2-,
3- or 4-pyridyl, 2~ or S-pyridazinyl, 2-pyrazinyl, or
2-(imidazolyl)amino and their substituted analogues
(substitution selected from straight or branched
(cl-cs)alkyl): (cs-clo)arylaminc group selected from
phenylamino or naphthylamino; substituted (CG-Clo)aryl-
amino group selected from 4-(acetamido)phenyl, 2-~,3- or
4-halophenyl, 2-,3-, or 4-(Ci—c4)alkylphenyl, or 2-,3~
or 4-carboxyphenylamino; (C7—C10)arylalkylamino group
selected from benzyl, 2-phenylethyl, o«-~phenylethyl,
(2-naphthyl)methyl, (l-naphthyl)methyl or phenyl-
propylamino; (01-64)alkoxycarbonylamino group selected
from tert-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamlno or propoxy-
carbonylamlno,
and when R = R4'(CH2)nsoz- and n = 0,

’ .
R4 is selected from amino; hydroxyamino; straight or

branched mono(cl—ca)alkylamino group selected from

methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2~

dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl~

pentyl, 1,1-dimethyl-butyl, 2,2-dimethylbutyl, 3~

©  methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,

l-methyl-l-ethylpropylamino and the diastereomers and
enantiomers of said straight or branched mono(c 6)-
alkylamino group:; (c -C )cycloalkylamlno group selected
from cyclopropyl, trans—l 2-dimethylcyclopropyl,
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cis-1,2-dimethylcyclopropyl, trans-2,3-dimethylcyclo-
propyl, cis-2,3-dimethylcyclopropyl, cyclobutyl,
trans-2,3-dimethylcyclobutyl, cis-2,3-dimethylcyclo~
butyl, cyclopentyl, cyclochexyl, cycloheptyl, cyclo-
octyl, bicyclo[2.2.1]hept-2-yl, bicyclof2.2.2]oct-2-
ylaﬁino and the diastereomers and enantiomers of said
(C3-c8)cycloalkylamino group; straight or branched
chain di-(cl-ce)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,
ethyl (1-methylethyl)amino or a combination of methyl,
éthyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,l1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, l-methyl-l-ethyl-
propylamino and the diastereomers and enantiomers of
said straight or branched chain di-(cl-cs)alkylamino

group; (C -Cs)alkoxyamino group selected from methoxy,

ethoxy, piopoxy, butoxy, pentoxy or hexoxyamino;
(C3-Ca)cycloa1koxyamino group selected from cyclo-
propoxy, trans-1,2-dimethylcyclopropoxy, cis-1,2-
dimethylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-
dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cjcldpentbxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,

‘bicyclo[2.2.1]hept-2-yloxy, bicyclo[2.2.1]oct-2-yl-

oxyamino and the diastereomers and enantiomers of said

(c3-c8)cycloa1koxyamino group: (C -clo)aralkoxyamino

group selected from benzyloxy, Z-Lhenylethoxy,
e-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-
methoxy, or phenylpropoxyamino; (Cz-cs)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
lidinyl, pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1}hex-2-yl, 5-azabicyclo-
[(2.1.1]hex-5-yl, 2-azabicyclo[2.2.l1l}lhept-2-yl, 7-aza-
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bicyclo[2.2.1]hept~-7~yl, 2-azabicyclo[2.2.2]oct-2-yl
and the diastereomers and enantiomers of said
(Cz—cs)azacycloalkyl group; azaheterocycloalkyl group
selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(cl-c4)alkoxy-
piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5~diazabicyclo[2.2.2]hept~-2~yl, 2,5-diaza-5-methyl-~
bicyclo[2.2.1]hept-2~-yl and the diastereomers and
enantiomers of said azaheterocycloalkyl group;
azaheterocyclic group selected from l-imidazolyl,
l-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l1-tetrazolyl, or 2-tetrazolyl: (C6-Clo)arylamino group -
selected from phenylamino or naphthylamino;
(C7-C10)ary1alkylamino group selected from benzyl,
2-phenylethyl, a-phenylethyl, (2~naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; straight or -
branched (Cl-c4)a1kyl group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l1-methyl-
propyl, 2-methylpropyl or 1,l1-dimethylethyl:
fc3-c6)cycloalkyl group selected from cyclopropyi,
cyclobutyl, cyclopentyl or cyclohexyl; substituted
(C3-C6)cycloa1ky1 group (subétitution selected from
(Cl-c3)a1kyl, cyano, amino or (cl-CB)acyl): (CG-Clo)—
aryl group selected from phenyl, e-naphthyl or
A-naphthyl; substituted (Cg=C,q)aryl group (substitu-
tion selected from halo, (cl-c4)a1koxy, trihalo- _
(Cl-c3)alkyl, nitro, amino, cyano, (Cl-c4)alkoxycar-
bonyl, (Cl-c3)alky1amino or carboxy): (C7-C9)ara1ky1
group; halo(Cl—C3)a1kyl group; a heterocycle group
selected from a five membered aromatic or saturated -
ring with one N, O, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:

* c L M s *
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Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

' 2!

\

| /> or /t
i

Z or Z' = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

heterocatom:

| . A

. N o

(:othb , (:Néh\o or :;t;;)tbo
l l

(A is selected from hydrogen; straight or branched
(c,-C,)alkyl; Cc-aryl; substituted C -aryl (substitu-
tion selected from-halo,(cl—c4)alkoxy, trihalo-
(CI—C3)alkyl, nitro, amino, cyano, (Cl-c4)alkoxycar—
bonyl, (cl-c3)alkylamino or carboxy): (C7-Cg)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
hetercatoms, or a six membered saturated ring with omne
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or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; R Rbamlno(c -C )alkoxy group,
wherein RaRb is a straight or branched (C1 C4)alkyl
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, or 2-methylpropyl or RaRb is
(Cﬂz)n, n=2-6, or (CH ) W(CH2)2
from -N(C -C )alkyl [stralght or branched], -NH, -NOB
(B is selected from hydrogen or (C -C )alkyl], O or S;
10 or RaRbamlnoxy group, wherein RaRb is a straight or
branched (cl-c4)a1ky1 selected from methyl, ethyl, _
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (CHz)n’ n=2-6, Or -(CHZ)zw-
(CH,) - wherein W is selected from —N(Cl—CB)alkyl
[straight or branched], ~NH, -NOB [B is selected from
hydrogen or (C -C )alkyl], O or S;

l -
and when R® = R4 (CH,) S0,- and n= 1-4,

R4' is selected from hydrogen; straight or branched
(Cl-c4)alkyl group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl: (Cl—c4)carboxy—
alkyl group:"(cs-ce)cycloalkyl group selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl:;
substituted (C -Cs)cycloalkyl group (substitution
selected from (C )alkyl cyano, amino or (c -C )—
acyl): (C6—Clo)ary1 group selected from phenyl
a-naphthyl or g-naphthyl; substituted (c6—clo)ary1
group (substitution selected from halo, (Cl—C4)a1koxy,
trihalo(cl-c3)alkyl, nitro, amino, cyano, (Cl—c4)-
alkoxycarbonyl, (Cl-c3)alkylamino or carboxy) :
(C7-C9)ara1kyl group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl: (Cl-C4)alkoxy
-group; Cs—aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(C -C )alkyl nitro, cyano, thiol, amino, carboxy,
di- (C -C )alkylamlno), (C -C 0)aralkyloxy group;

R Rbamlno(c -C )alkoxy qroup, wherein R Rb is a
straight or branched (C )alkyl selected from methyl,

- wherein W is selected

15
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35
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ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, or 2-methylpropyl or R2RP is (CH, )+
n=2-6, oOr -(CHZ)ZW(CHZ)Z- wherein W is selected from
-N(clfc3)a1ky1 [straight or branched], -NH, -NOB [B is .

)alkyl], 0 or S; or
RaRbamlnoxy group, wherein R&R is a straight or
branchgd (Cl-.4)alky1 selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or Rakb is (CHz)n, n=2-6, or
-(CH2)2W(CH2)2- wherein W is selected from —N(Cl—c3)-
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (c,-C,)alkyl], O or S; (c,-C5)alkyl-
thio group selected from methylthio, ethylthio or
n-propylthio; Cs-arylthio group selected fronm
phenylthio or substituted phenylthio (substitution
selected from halo, (Cl-c3)a1ky1, nitro, cyano, thiol,
amino, carboxy, di-(cl-c3)a1kylamino): (C7-c8)aralkyl--
thio group: a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring
fused thereto:

Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto: '

* [ L M ] *
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7 or 2! - N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heterocatoms and an adjacent appended O

: * ¢ I.. M 5 *

A A

heteroatom:

(A is selected from hydrogen:; straight or branched
(Cl-c4)alkyl; Ce—aryl: substituted CG-aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo-
(cl-c3)a1kyl, nitro, amino, cyano, (cl—c4)alkoxycar-
bonyl, (Cl—c3)a1kylaminq or carboxy); (c7-C9)-ara1kyl
group selected from benzyl, 1l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, 0, S or Se heterocatoms and an adjacent
appended O heterocatom; hydroxy group; mercapto group;
amino; hydroXyamino: straight or branched mono(cl—cs)-
alkylamino group selected from methyl, ethyl, n-propyl,
1-methylethyl, n-butfl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-di-
methylpropyl, 2,2-dimethylpropyl, 3—methY1butyl,
n-hexyl, l-methylpentyl, 1,l-dimethylbutyl, 2,2-di-
methylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~-dimethylbutyl, 1-methy1~1-ethylpropylahino and the
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diastereomers and enantiomers of said straight or

‘branched mono(c -C )alkylamino group; (C -C )cyclo-

alkylamino group selected from cyclopropyl
trans~-1,2-dimethylcyclopropyl, cis-1, 2-d1methylcyclo-
propyl, trans-2,3-dimethylcyclopropyl, cis-2,3-di-
methylcyclopropyl, cyclobutyl, trans-2, 3-d1methy1cyclo-
butyl, cis-2,3-dimethylcyclobutyl, cyclopentyl,

- cyclohexyl, cycloheptyl, cyclooctyl, blCYClO[Z.Z.l]-.

hept-2~-y1, bicyclo[z.2,2]oct-2-y1amino and the
diastereomers and enantiomers of said (C3-C8)cyclo-
alkylamino group:; straight or branched chain
di-(cl—cs)alkylamino group selected from dimethylamino,
diethylamino, methyl (ethyl)amino, ethyl(l-methyl-
ethyl)amino or a combination of methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methyl-
butyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-
methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-~
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethYlbuty1, l-methyl-1-ethyl-
propyiamino and the diastereomers and enantiomers of
said straight or branched chain di-(cl—cs)alkylamino
group; (Cl—cs)alkoxyamino group selected from methoxy,
ethoxy, propoxy, butoxy, pentoxy or hexoxyamino;
(C3-C8)cycloalkoxyamino group selected from cyclo-
propoxy, trans-1,2-~dimethylcyclopropoxy, cis-l,2-di-~
methylcyclopropoxy, trans-2,3-dimethylcyclopropoxy,
cis-2,3-dimethylcyclopropoxy, cyclobutoxy, trans-
2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]hept-2-yloxy, bicyclo[2.2.1]oct-2-yl-
oxyamino and the diastereomers and enantiomers of said
(c3-cs)cycloalkoxyamino group; (C7-Clo)aralkoxyamino
group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (1-naphthyl)-
methoxy, or phenylpropoxyamino; (CZ—CS)azacycloalkyl
group selected from aziridinyl, azetidinyl, pyrro-
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lidinyl, pyrrolinyl, piperidinyl, 2—methy1pyrrolidiny1,
cis—3,4-dimeth?1pyrroiidinyl, trans-3,4-dimethylpyrro-~
lidinyl, 2-azabicyclo[2.1l.1}hex-2~yl, S-azabicyclo-
(2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7~
azabicyclo[2.2.1}hept-7-yl, 2-azabicyclo[2.2.2)oct- =
2-yl and the diastereomers and enantiomers of said
(cz-cs)azacycloalkyl group; azahetefocycloalkyl group
selected from morpholinyl, piperazinyl, 4-methyl-

-301-

piperazinyl, 4-hydroxypiperazinyl, 4-(C1-C4)a1koxy-

piperazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo{2.2.2]hept-2-y1, 2,5-diaza-5-methyl—-
bicyclo[2.2.1]hept-2-yl and their diastereomers and
enantiomers of said azaheterocycloalkyl group: _
azaheterocyclic group selected from l-imidazolyl,
i-pyrrolyl, 1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl),
l1-tetrazolyl, or 2-tetrazolyl: (C6 )arylamino group
selected from phenylamino or-naphthylamino:
(C7fclo)arylalky1amino gronp selected from benzyl,
2-phenylethyl, a-phenylethyl, (2-naphthyl)methyl,
(1-naphthyl)methyl or phenylpropylamino; halo(cl-c3)-
alkyl group; acyl or haloacyl group selected from
acetyl, propionyl, chloroacetyl, trifluorbacetyl,
(C3-C6)cycloalkylcarbonyl, (CG—Clo)aroyl selected from
benzoyl or naphthoyl, halo substituted (CG-Clo)aroyl,
or (heterocycle)carbonyl, the heterocycle selected from
a five membered aromatic or saturated ring with one N,
0, S or Se heterocatom optionally having a benzo or

pyrido ring fused thereto:

z 1

GIGI ] 1]

1 = N, 0, S or Se

or a five membered aromatic ring with two N, 0, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:
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Z or Z' = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O
heterocatom: '

T S R A Y

(A is selected from hydrogen; straight or branched
(Cy-C,)alkyl; CG-aryl:'substituted'C6—aryl-(substitu—
tipn selected from halo,(cl-c4)alkoxy, trihalo-
(Cl-c3)alky1,-nitro, amino, cyano, (Cl-c4)a1koxy-
carbonyl, (Cl-c3)a1kylamino or carboxy): (C,~Cg) -
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, O, S or Se heterocatoms and an adjacent
appended O heteroatom; (cl-c4)a1koxycarbony1 group
selected from methoxycarbonyl, ethoxycarbonyl, straight
or branched prqpoxycarbonyl, allyloxycarbonyl or
straight or branched butoxycarbonyl; R5 is selected
from hydrogen; straight or branched (cl—c3)a1kyl group'
selected from methyl, ethyl, n-propyl or l-methylethyl:
(Cg—=C,plaryl group selected from phenyl, a-naphthyl or
f-naphthyl: (c7—c9)aralkyl group; a heterocycle group
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selected from a five membered aromatic or saturated
ring with one N, 0, S or Se heteroatom optionally

" having a benzo or pyrido ring fused thereto:

/j\ or (7)/

z z

Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring

'fused thereto:

Z1

zI
) \
/> or /%
1

Z or Z1 = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

hetercatom:

. S * .
Z . &\b ' (,‘SAB or ;Z@;xbo

A A

(A is selected from hydrogen; straight or branched
(Cl—c4)alky1: Cs-aryl; substituted Cgaryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo-
(Cl-c3)a1ky1, nitro, amino, cyano, (¢,-C,)alkoxycar-
bonyl, (Cl—c3)alky1amino or carboxy): (C7-cg)ara1kyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one
or two N, 0, S or Se heteroatoms and an adjacent
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appended O hetercatom; or -(CHZ)nCOOR where n=0-4 and

7

R’ 1is selected from hydrogen:; straight or branched
(Cl-C3)alky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl; or (CG-Clo)aryl group

selected from phenyl, a-~naphthyl, A-naphthyl:; R6

is

selected from hydrogen; straight or branched (Cl-c3)-
alkyl group selected from methyl, ethyl, n-propyl or
l-methylethyl:; (C6-C1°)ary1 group selected from

phenyl, c-naphthyl or g-naphthyl;

(c7-c9)aralkyl

group; a heterocycle group selected from a five mem-
bered aromatic or saturated ring with one N, O, S or Se
hetercatom optionally having a benzo or pyrido ring

fused thereto:

0, S or Ss

or a five membered aromatic ring with two N, 0, S or Se
heteroatoms optionally having a benzo or pyrido ring

fused thereto:

Zi

| »

Z

Z or Z1

Z‘l
\

or R

- N, 0, S or

Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an-adjacent appended O

heteroatom:

mm

This Sheet Has Been Reﬁaced
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A A

(A is selected from hydrogen; straight or branched
(Cl—c4)a1kyl; CG-aryl; substituted C6—aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-CB)-

_alkyl, nitro, amino, cyano, (Cl-c4)alkoxycarbonyl,

(ci-c3)a1kylamino or carboxy): (C7—Cg)—aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or 'a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heterocatom:; or'—(CHz)nCOOR7' where n=0-4 and
R7’ is selected from hydrogen:; straight or branched
(Cl-c3)alkyl selected from methyl, ethyl, n-propyl or
l-methylethyl; or (CG-Clo)aryl selected from phenyl,
a-naphthyl or.g-naphthyl; with the proviso that Rs and
R6 cannot both be hydrogeh;

or R5 and R6 taken together are 6(CH2)2W(CH2)2-,
wherein W is selected from (CHZ)n and n=0-1, -NH,
-N(Cl-c3)alkyl [straight or branched], -N(Cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinage, morpholine,
pyrrolidine or piperidine; and the phafmacologically
acceptable organic and inorganic salts or metal com-

plexes.

I
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2. A compound according to Claim 1,
wherein:
X is selected from halogen or trifluocromethylsul-
fonyloxy; the halogen is selected from bromine,
chlorine, or fluorine; _
R and Rl are the same or different and are selected
from hydrogen; amino; halogen (selected from chlorine,

bromine, fluorine or iodine):; or -NRZR3

and when R or RY = -NR°R® and R? = methyl or ethyl;

R3 = methyl or'ethyl,

s Sheet Has Been Reﬂlaced

HII|I|| M0
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and when R or R* = =-NR“R™ and R2 = hydrogen,

3 . 4 47 .
R~ is selected from R (CHZ)nCO or R (CHz)nsoz F

and when R-3 = R4(CH2)nCO- and n=0,

R4 is selected from hydrogen; straight or branched
(cl—cz)alkyl group selected from methyl or ethyl:; a
heterocycle group selected from a five membered
aromatic or saturated ring with one N, 0, or S
heteroatom optionally having a benzo or pyrido ring

fused thereto:

Z = N, O or §

or a five membered aromatic ring with two N, O or S
hetercatoms optionally having a benzo or pyrido ring
fused thereto:

z! yA

l /> or | | /\Z , .
‘ RS

Z or Z' - N, 0, or S

(Cl-c4)a1koxy group; CG—aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo, (Cl-c4)alky1); (c7-C10)ara1kyloxY group:;
c—-aminomethoxycarbonyl; or halomethoxycarbonyl;

and when R3 = R4(CH2)nCO- and n=1-4,

4

R” is selected from hydrogen; (Cl—cz)alkyl group

selected from methyl or ethyl;_(Cs—Clo)aryl group
selected from phenyl, o-naphthyl or g-naphthyl;

and when R° = R*'(CH,) S0,- and n = 0, |

RY’ is selected from straight or branched (Clécé)alkyl
group selected from methyl or ethyl; (Cs-clo)aryl
group selected from phenyl, a-naphthyl or g-naphthyl:

R® is selected from hydrogen; straight or branched



10

1S

20

25

30

35

" This Sheet Has Been Re'placed

R G

(Cl-c3)a1ky1 gfoup selected from methyl, ethyl,
n-propyl or l-methylethyl:

R6 is selected from hydrogen; straight or branched

(C )alkyl group selected from methyl, ethyl,

n-propyl or l-methylethyl; with the proviso that R and
R6 cannot both be hydrogen:

or R> and R® taken together are -(CH,),W(CH,),-,
wherein W is selected from (CHZ)n and n=0-1, -NH,

3¢E

-—N(cl-c3)alkyl (straight or branched], -N(cl-c4)alkoxy,

oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(lL or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically
acceptable organic and inorganic salts or metal
complexes.

2 A compound of the formula:

- [T

Y is selected from -N2+C1 or N

R or R is selected from nitro; amlno, halogen (se-

wherein:

lected from chlorine, bromine, fluorine or iodine):

cyano; hydroxy:; or -NRZR3

and when R or R1 = NRZR3 and R = hydrogen,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

1-methylpropyl, 2-methy1propylior 1,1-dimethylethyl:
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and when R2 = methyl or ethyl,
R = methyl, ethyl, n-~propyl, l-methylethyl, n-butyl,
l-methylpropyl'or 2-methylpropyl; |

and when R2 = n-propyl, : _
R3 = n-propyl, l-methylethyl, n-butyl, 1-methylpropyl
or 2-methylpropyl:

and when R2 = l-methylethyl,
R3 = n-butyl, l-methylpropyl-or 2-methy1propyl.
and when R? = n-butyl,

3

- R” = n-butyl, 1-methylpropyl or 2-methylpropyl:

and when R2 = l-methylpropyl,

R3 = 2-methy1propyl:

and when R or R1 = -NR2R3 and R hydrogen,
RS is selected from R*(cH,) co- or R*'(cH,) so
agd when R3 R (CH ) CO and n=0,

R" is selected from hydrogen. amino; hydroxyamino:

2"

straight or branched mono(cl-cs)alkylamino group se- '
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,l-dimethyl-
propyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,l-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
l1-methyl-l-ethylpropylamino and the diastereomers and
enantiomers of said straight or branched mono(cl-cs)-
alkylamino group: (C3-c8)cycloalkylamino group
selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis-1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-~2,3-dimethylcyclopropyl,

.cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3~

dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl,
bicyclo[2.2.2]oct-2~-ylamino and the diastereomers and
enantiomérs of said (C,-Cg)cycloalkylamino group;
straight or branched chain di—(cl-cs)alkylamino group
selected from dimethylamino, diethylamino,

methyl (ethyl)amino, ethyl(l-methylethyl)amino or a
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combination of methyl, ethyl, n-propyl,'l-methylethyl,
n-butyl, 1-methy1propy1, 2-methylpropyl, 1,14dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3~dimethylbutyl,
l-methyl=-l-ethylpropylamino and the diastereomers and
enantiomers of said straight or branched chain di-
(Cl-cs)alkylamino group:; (CI-Cs)alkoxyamino group

. selected from methoxy, ethoxy, propoxy, butoxy, pentoxy

or hexoxyamino; (c3-cg)cycloalkoxyamino group selected
from cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3-dimethylcyclopropoxy, cyclobutoxy,
trans-2,3-dimethylcyclobutoxy, cis-2,3-dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycloheptyloxy,
cyclooctoxy,'bicyclo[2.2.l]hept-z-yloxy, bicyclo-
[2.2.1]oct-2~yloxyamino and the diastereomers and
enantiomers of said (c3—c8)cycloalkoxyamino group:
(C7-C10)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phénylpropoxyamino;
(C2—C8)azaqycloa1ky1_group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4~-dimethylpyrrolidinyl, 2-azabicyclo(2.1l.1]-
hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo-
[(2.2.1]hept-2-yl, 7-azabicyclo{2.2.1]hept-7-yl, or
2-azabicyclo[2.2.2]oct-2—yi and where appropriate their
diastereomers and enantiomers; azaheterocycloalkyl
group selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(c,-c,)alkoxypi-
perazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5~diazabicyclo[2.2.2]hept-2-yl, or 2,5~diaza-5-
methylbicyclo[2.2.1]hept-2-yl and where appropriate
their diastereomers and enantiomers; azaheterocyclic

e N 0GR O
. * c L M S *
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group selected from 1-imidazolyl, 1l-pyrrolyl, 1-
(1,2,3-triazolyl), 4-(1,2,4-triazolyl), l-tetrazolyl,
or 2-tetrazolyl; (Cs-qlo)arylamino group selected from
phenylamino or naphthylamino; (C7-C10)arylalkylamino
group selected from benzyl, 2-phenylethyl, a-phenyl-
ethyl, (2-naphthyl)methyl, (l1-naphthyl)methyl or
phenylpropylamino; straight or branched (Cl-c4)alkyl

group selected from methyl, ethyl, n-propyl, l-methyl-
ethyl, n-butyl, l-methylpropyl, 2-methylpropyl or
1,1-dimethy1ethy1; (03—C6)cycloalkyl group selected
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substitutéd'(CB-CG)cydloalkyl group (substitu-
tion selected from (¢1—C3)alkylt cyano, amino or

_(Cl-c3)acyl); (CG-Clo)aryl group selected from phenyl,

a-naphthyl or pg-naphthyl; substituted (CG-Clo)aryl
group (substitution selected from halo, (cl-c4)alkoxy,
trihalo(cl—c3)a1kyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (Cl-c3)alkylamino or carboxy):
(C7—Ca)aralky1 group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl; a-hydroxy-
(Cl-ca)alkyl group selected from hydroxymethyl,
a-hydroxyethyl, a-hydroxy-l-methylethyl or a-hydroxy-
propyl: a—mercaptp(cl-c3)alkyl'group selected from
mercaptomethyl, o-mercaptoethyl, c-mercapto-l-methyl-
ethyl or a-mercaptopropyl; halo(cl-c3)alky1 group; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, 0, S or Se
heteroatom optionally having a benzo or pyfido_ring
fused thereto:

R A
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or a five membered aromatic ring with two N, O, S or Se

iz

heteroatoms optionally having a benzo or pyrido ring
fused thereto:

\
| /> or /7t
/ |

Z or Z' = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

heteroatom:

o B T

(A is selected from hydrogen; straight or branched
(Cl-c4)a1kyl: CG-aryl; substituted CG-aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (Cl—c4)a1koxycarbony1,
(Cl-c3)a1ky1amino or carboxy): (C7-C9)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) '

or a six membered aromatic ring with one to three N
hetercatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluorocacetyl,
(¢3-C6)cycloalkylcarbonyl, (Ce-clo)aroyl selected from
benzoyl or naphthoyl, halo substituted (cs-qlo)aroyl,
(cl-c4)a1kylbenzoy1, or (heterocycle)carbonyl, the



10

15

20

25

30

35

This Sheet Has Been R ﬂ

AT

heterocycle selected from a five membered aromatic or

343

saturated ring with one N, O, S or Se heterocatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

7! 7!

\

| /> or /%
yi .

Z or Z' = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl; Cemaryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)-

heterocatom:

alkyl, nitro, amino, cyano, (Cl-C4)alkoxycarbonyl,
(Cl—c3)a1kylaminb or carboxy): (C7-Cg)aralkyl group
selected from benzyl, 1l-phenylethyl, 2-phenylethyl or

phenylpropyl)
[T

—
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or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one

Siy

or two N, O, S or Se heteroatoms and an adjacent
appended ©C heteroaton; (Cl-c4)a1koxycarbonyl group
selected from methoxycarbonyl, ethoxycarbonyl, straight
or branched propoxylcarbonyl, straight or branched
butoxycarbonyl or allyloxycarbonyl; vinyl or
substituted vinyl group [substitution selected from
(cl-c3)alkyl group, halogen, (Cs-clo)aryl group
selected from phenyl, a-naphthyl, g-naphthyl, sub-
stituted (cs—clo)ary; group (substitution selected from
halo, (cl-c4)alkoxy, trihalo(cl-c3)alkyl, nitro, amino,
cyano, (Cl-c4)alkoxycarbonyl, (Cl—c3)alky1amino or
carboxy), halo(cl—c3)alky1 group, a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally
having a benzo or pyrido ring fused thereto:

'\ or

| © [ MgNgA

Z -~ K, 0, S or Se

(Cl-C4)a1koxy group: Cs-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo;_(cl-c4)alky1, nitro, cyano, thiol, amino,
carboxy, di—(cl—c3)a1kylamino); (C7-C10)aralkyloxy
group:; vinyloxy or substituted vinyloxy group (sub-
stitution selected from (Cl-c4)alky1, cyano, carboxy,
or (CG—Clo)aryl selected from phenyl, e~naphthyl or

f-naphthyl) : RaRbamino(cl—c4)alkoxy group, wherein

RaRb is a straight or branched (Cl—c4)a1ky1 selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl or
rR3RP is (CH,) , n=2-6, or -(CH,),W(CH,),~ wherein W is
selected from -N(cléc3)-a1ky1 [straight or branched],
-NH, -NOB [B is selected from hydrogen or'(cl-CB)-
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alkyl], O or S; or RaRbaminoxy group, wherein RaRb is a
straight or branched (C -C )alkyl selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-~
propyl, or 2-methylpropyl or RaRb is (CH ) n’ n=2-6, or

(CH ) W(CHZ)Z- wherein W is selected from

N(C )alkyl [straight or branched], ~-NH, -NOB (B is
selected from hydrogen or (C -C )alkyl], O or S;

and when R R (CH ) CcoO- and n— 1-4,
R4 is selected from hydrogen. straight or branched
(Cl-c4)a1kyl group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,1-dimethylethyl:; (c3-06)cycloa1kyl
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl; substituted (c3—C6)cycloalkyl
group (substitution selected from (Cl—c3)a1kyl, cyano,
amino or (cl—ca)acyl): (cs-clo)aryl group selected from
phenyl, a-naphthyl or p-naphthyl; substituted(cs—clo)—
aryl group (substitution selected from halo, '
(cl-c4)alkoxy, trihalo(cl—c3)alkyl, nitro, amino,
cyano, (Cl-c4)alkoxycarbony1, (Cl-c3)alkylamino or
carboxy) ; (C7-c9)aralky1 group; acyloxy or haloacyloxy
group, selected from acetyl, propionyl, chloroacetyl,
trichloroacetyl, (C3-C6)cycloalkylcarbonyl, (Cé-clo)—
aroyl selected from benzoyl or naphthoyl halo
substituted (C clo)aroyl (C )alkylbenzoyl
(heterocycle)carbonyl the heterocycle selected from a
five membered aromatic or saturated r;ng with one N, O,

S or Se heteroatom optionally having a benzo or pyrido

515

ring fused thereto:

* ¢ L M 5 x



10

15

20

25

30

35

This Sheet Has Been Re ﬂ

AR

Bk

Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
hetercatoms optionally hav1ng a benzo or pyrido ring
fused thereto:

7! | 7!

\

| /> or /"
z

Z or Z! = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

heteroatom:

| | TN ) BN
N\ ( X &\o or . I;)%O

A : A

(A is selected from hydrogen; straight or branched
(c,;-C,)alkyl; C -aryl; substituted c -aryl (substitu-
tion selected. from halo,(cl-c4)a1koxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (C;-C,)alkoxycarbonyl,
(Cl—c3)alky1amino or carboxy): (C,-Cg)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring
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with one or two N, O, S or Se heterocatoms and an ad-
jacent appended O heteroatom; (cl-c4)alkoxy group;
Cs-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (Cl-c4)alkyl,
nitro, cyano, thiol, amino, carboxy, di—(Ci-C3)alkyl-
amino) ; (C7-c10)aralky19xy group:; (Cl-c3)alkylthio
group selected from methylthio, ethylthio, propylthio
or allylthio: C6-afylthio group selected from
phenylthio or substituted phenylthio (substitution se-
lected from halo, (cl-c4)alky1, nitro, cyano, thiol,
amino, carboxy, di—(cl-c3)a1kylamino); Cg-arylsulfonyl
group selected from phenylsulfonyl or substituted
phenylsulfonyl (substitution-selected from halo,
(c,~-C,)alkoxy, trihalo(C,-C,jalkyl, nitro, amino,
cyano, (cl-c4)alkoxycarbony1, (cl-cz)alkylamino or
carboxy) : (C7-C8)aralkylthio group: a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally hav-
ing a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

or a five membered aromatic ring with two N, 0,S or Se
heteroatoms optiocnally having a benzo or pyrido ring
fused thereto:

71 71 | - |
L e o | O
Z , .

Z or Z! - N, 0, S or Se
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or a five membered saturated ring with one or two N, O,
S or Se hetercatoms and an adjacent appended O
heteroatom:

(A is selected from hydrogen; straight or branched
(Cl-c4)a1kyl; cs-aryl: substituted cs—aryl (substitu-
tion selected from halo,(cl—c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (C -C )alkoxycarbonyl

(c -C )alkylamlno or carboxy): (C )aralkyl group
selected from benzyl, l-phenylethyl 2—pheny1ethy1 or

" phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring

‘with one or two N, O, S or Se heteroatoms and an ad-

jacent appended O heteroatom; hydroxy group:; mercapto
group; a-hydroxy(cl-c3)alkyl group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-l-methyl-
ethyl or a-hydroxypropyl: halo(cl-cs)alkyl group:'acyl
or haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C3-c6)cycloa1kylcar-
bonyl, (cs-clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (CG-Clo)aroyl,_(cl-c4)—
alkylbenzoyl, or (heterocycle)carbonyl, the heteroccycle
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heteroatom optionally hav-
ing a benzo or pyrido ring fused thereto:

AR
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Z « N, 0, S or S

or a five membered arohatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

z! z!
: \
> o 7a
z .

Z or Z‘ = N, 0, §S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and  an adjacent appended o)
heteroatom:

: _ . .
' N
Z:Ofk§b ' Z:fohb or :Z:n’)L‘O
A A

(A is selected from hydrogen; straight or branched
(c;-C,)alkyl; C-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbonyl,
(Cl-C3)alkylamino or carboxy): (C7-Cg)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) '

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring

with one or two N, 0, S or Se heterocatoms and an ad-
jacent appended O heteroatom; (cl—c4)a1koxycarbonyl.
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group selected from methoxycarbonyl, ethoxycarbonyl,
straight or branched propoxycarbonyl, allyloxycarbonyl
or straight butoxycarbonyl; RaRpamino(cl—c4)alkoxy
group, wherein RaRb is a straight or branched
(Cl—c4)alkyl selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (CHZ)n’ n=2-6, or
-(CH2)2W(CH2)2— wherein W is selected from
-N(c -C )alkyl [straight or branched], -NH, -NOB [B is
selected from hydrogen or (C,-C )a1ky1], O or S; or
RaRbamlnoxy group, wherein R° Rb is a straight or
branched (Cl- 4)alk.yl selected from methyl, ethyl,
n-propyl, 1~methylethgl, n-butyl, l-methylpropyl, or

2-methylpropyl or R%R® is (CHz)n’ n=2-6, or -(CH2)2W-

(CH,) 5= wherein W is selected from —N(Cl-c3)alkyl

(straight or branched}, -NH, -NOB [B is selected from
hydrogen or (C -C )alkyl], O or S;
and when R R (CH ) CO— and n = 2-4,
R4 is selected from amlno, hydroxyamino; straight or
branched mono(CI. 6)alk.ylamlno group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methy1propy1, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1~dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l1-methylpentyl, 1,1-dimethyl-butyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
l1-methyl-l-ethylpropylamino and the diastereomers and
enantiomers of said straight or branched
mone(cl-cs)alkylamino group; (C3-C8)cycloalkylamino
group selected from cyclopropyl, trans-1,2-dimethyl-
cyclopropyl, cis~1,2-dimethylcyclopropyl, trans-2,3-
dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl eyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2 -yl
bicyclo[2.2. 2]oct—2—y1am1no and the diastereomers and
enantiomers of said (C3-C8)cycloalkylam1no group:
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straight or branched chain di-(cl-cs)alkylamino group
selected from dimethylamino, diethylamino,

methyl (ethyl)amino, ethyl(l-methylethyl)amino or a com-
bination of methyl, ethyl, n-propyl, 1-methy1ethyl[
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl,
l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
l-methyl-l-ethylpropylamino and the diastereomers and
enantiomers of said straight - or branched chain
di-(cl-cs)alkylamino group; (Cl-cs)alkquamino group
selected from methoxy, ethoxy, propoxy, butoxy, pentoxy

"or hexoxyamino; (c3-c8)cycloa1koxyamino group selected

from cyclopropoxy, trans-1l,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, trans-2,3-dimethylcyclo-
propoxy, cis-2,3~dimethylcyclopropoxy, cyclobutoxy, .
trans-2,3-dimethylcyclobutoxy, cis-2,3~dimethylcyclo-
butoxy, cyclopentoxy, cyclohexoxy, cycioheptyloxy,
cyclooctoxy, bicyclo[2.2.17hept-2-yloxy,
bicyclo{2.2.1]oct-2~yloxyamino and the diastereomers
and enantiomers of said (c3-C8)cycloalkoxyamino-group;
(C7-c1°)aralkoxyamino group selected from benzyloxy,
2-phenylethoxy, a-phenylethoxy, (2-naphthyl)methoxy,
(1-naphthyl)methoxy, or phenylpropoxyamino;
(C,-Cg)azacycloalkyl group selected from aziridinyl,
azetidinyl, pyrrolidinyl, pyrrolinyl, piperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo{2.1.1]-
hex-2-y1, 5-azabicyclo[2.i.l]hex-s-yl, 2-azabicyclo-
(2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]lhept-7-yl,
2~azabicyclo[2.2.2]oct-2-yl and the diastereomers and
enantiomers of said (Cz-ca)azacycloalkyi group;

-azaheterocycloalkyl group selected from morpholinyl,
piperazinyl, 4-methylpiperazinyl, 4-hydroxypiperazinyl,
'4—(c1-c4)alkoxypiperazinyl, thiamorpholinyl, tetra-~

hydro~1,2-oxazinyl, isoxazolidinyl, PYrazolidinyl,
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2-methylpyrazolidinyl, 2,5-diazabicyclo{2.2.2]hept~
2-yl, 2,5~diaza-5-methylbicyclo(2.2.1]hept-2-yl and
the diastereomers and enantiomers of said azahetero-
cycloalkyl group: azaheterocyclic group selected from
i-imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl),
4-(1,2,4-triazolyl), l-tetrazolyl, or 2-tetrazolyl:;
(C -C 0)arylamino'group selected from phenylamino or
naphthylamlno, (c clo)arylalkylamlno group selected
from benzyl, -phenylethyl, a-phenylethyl, '
(2-naphthyl)methyl, (1-naphthyl)methyl or phénylpropyi-
amino; (Cl-c4)alkoxycarbonylamino group selected from
allyloxycarbonylamino, methoxycarbonylamino, ethoxy-
carbonylamino or propoxycarbonylamino;

and when R3 = R4 (CH )..S0 and n = 0,

R4' is selected from amlni, hydroxyamlno straight or
branched mono(cl-cs)alkylamlno group selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl,
n-pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
1,1~dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl, l-methyl-1-
ethylpropylamino and the diastereomers and enantiomers
of said straight or branched mono(Cl—Cs)alkylamino '
group: (C3—c8)cycloa1ky1amino group selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl,
cis-1,2~-dimethylcyclopropyl, trans-2,3-dimethylcyclo-
propyl, cis-2,3-dimethylcyclopropyl, cyclobutyl,
trans—z,3-dimethy1cyclobutyl, cis-2,3-dimethylcyclo-.
butyl, cyclopentyl; cyclohexyl, cycloheptyl,
cyclooctyl, bicyclo[2.2.1]hept-2-yl, bicyclo[2.2.2]~
oct-2-ylamino and the diastereomers and enantiomers of
said (C3-C8)cycloa1kylamino group; straight or branched
chain di—(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1-methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, il-methyl--
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propyl, z—methylpropyl, 1,1-dimethylethyl, n-pentyl,
2~-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, 1l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl, l-methyl-l-ethylpropylamino
and the.diastereomers and enantiomers of said straight
or branched chain di-(cl-cs)alkylamino group; '
(Cl-cs)alkoxyamino group selected from methoxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino; (c3—C8)cyclo-
alkoxyamino group selected from cyclopropoxy, trans-

10

1,2-dimethylcyclopropoxy, cis-1,2-dimethylcyclopropoxy,

trans-2,3~dimethylcyclopropoxy, cis-2,3-dimethylcyclo-

: propoxy, cyclobutbxy, trans-2,3-dimethylcyclobutoxy,

15 cis-2,3-dimethylcyclobutoxy, cyclopentoxy, cyclohex-
oxy, cycloheptyloxy, cyclooctoxy, bicyclo{2.2.l1l]hept-
2-yloxy, bicyclo[2.2.1)oct-2-yloxyamino and the
diastereomers and enantiomers of said (c3-c8)cyclo—
alkoxyamino group; (C7-C10)aralkoxyamino group select-
ed from benzyloxy, 2-phenylethoxy, a-phenylethoxy,
(2-naphthyl)methoxy, (l-naphthyl)methoxy, or
phenylpropoxyamino; (CZ-Cs)azacycloalkyl group select-
ed from aziridinyl, azetidinyl, pyrrolidinyl,
pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis=-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-

 lidinyl, 2-azabicyclo[2.1l.1]hex-2-yl, 5-azabicyclo-
{2.1.1]hex-5-yl, 2-azabicyclo{2.2.1]hept-2-yl, 7-aza-
bicYclo[2.2.1]hépt-7-yl, 2-azabicyclo[2.2.2]oct~-2-yl
and the diastereomers and enantiomers of said (Cz-cs)-

20

25

. azacycloalkyl group:; azaheterocycloalkyl group selected
from morpholinyl, piperazinyl, 4-methylpiperazinyl,
4-hydroxypiperazinyl, 4-(Cl-c4)alkoxypiperazinyl,
thiamorpholinyl, tetrahydro-1,2-oxazinyl, isoxazo-
lidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo(2.2.2]hept-2-yl, 2,5-diaza-5-methyl-
bicyclo[2.2.1}hept-2-yl and the diastereomers and
enantiomers of said azaheterocycloalkyl group;
(cs—clo)arylamino group selected from phenylamino or

30

35
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32
naphthylamino; (C7-C10)aryla1kylamino group selected
from benzyl, 2-phenylethyl, «-phenylethyl,
(2—naphthy1)methyl, (1-naphthyl)methyl or
phenylpropylamino; straight or branched (Cl-c4)alkyl
group selected from methyl, ethyl, n-propyl, .
1~methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl
or 1,l-dimethylethyl; (cs-cs)cycloalkyl group selected
from cyclopropyl, cyclobutyl, cyclopentyl or
cyclochexyl; substituted (c3-c6)cycloalkyl group
(substitution selected from (Cl-c3)alkyl, cyano, amino
or (Cl—c3)acy1): (CG-Clo)aryl-group selected from
phenyl, a-naphthyl or g-naphthyl; substituted
(CG-Clo)aryl group (substitution selected from halo,
(Cl-C4)alkoxy, trihalo(cl-c3)alky1, nitro, amino,_
cyano, (Cl-c4)alkOXYCarbonyl, (cl—c3)alky1amino or
carboxy) ; (c7-cg)aralkyl group; halo(cl—c3)a1kyl
group; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0O, S or
Se heterocatom optionally having a benzo or pyrido'ring
fused thereto:

[\ or

7 = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
“heteroatoms optionally having a benzo or pyrido ring
fused thereto: ' '

—_—

I
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Z or Z' = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-
atom:

mmmwmm

o O v TN

N 0
1 :
A

——

(A is selected from hydrogen; straight or branched
(Cl-c4)alkyl: C6-ary1; substituted Cg-aryl (substitu-

~ tion selected from halo,(cl-c4)alkoxy, trihalo(cl—c3)-

alkyl, nitro, amino, cyano, (cléc4)alkoxycarbonyl,
(cl—c3)alkylamino or carboxy): (C,-Cq)aralkyl group
selected from benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one

or two N, O, S or Se heteroatoms and an adjacent

appended O heteroatom: R Rbamlno(c )alkoxy group,

wherein RaRb is a straight or branched (C 4)alkyl
selected from methyl, ethyl, n-propyl, 1~methy1ethyl,
n—butYl, l-methylpropyl, or 2-methylpropyl or RaRb is
(CH,) , n=2-6, or -(CH,),W(CH,),~ wherein W is selected
from —N(C -C )alkyl [straight or branched], -NH, -NOB
(B is selected from hydrogen or (01—03)a1ky1], O or S;
or RaRbamlnoxy group, wherein R?R° is a. straight or

branched (Cl— 4)-alkyl selected from methyl, ethyl,
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n-propyl, l-methylethyl, n-butyl, l-methylprole, or

2-methylpropyl or RaRb is (CHz)n, n=2-6, or

(CH.,) ,W(CH,).,~ wherein W is selected from -N(c,-C,) -

- = )
s 2’2 2’2
alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen or (C -C )alkyl], 0 or S;

and when R° = R’ (CH ) 502
R4' is selected from hydrogen; amino; straight or
branched (Cl-c4)alky1 group selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl or 1,l1-dimethylethyl;
(Cl-c4)carboxyalkyl group; (C3-Cs)cycloalkyl group.
selected from cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl; substituted (C3-06)cycloelkyl group_sub—
stitution selected from (cl-c3)alkyl, cyano, amino or
(cl—ca)acyl); (CG-Clo)aryl group selected from phenyl,
e-naphthyl or g-naphthyl: substituted (cs-clo)aryl
group (substitution selected from halo, (Cl—c4)alkoxy,
trihalo(cl-c3)alkyl, nitro, amino, cyano, (ci-c4)-
alkoxycarbonyl, (Cl-c3)alkylamino or carboxy):
(c7-c9)ara1ky1 group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl or phenylpropyl: (Cl-c4)a1koxy
group:; C6—aryloxy group selected from phenoxy or
substituted phenoxy (substitution selected from halo,
(C -C3)alkyl nitro, cyano, thiol, amino, carboxy,
d1-(c -C )alkylamlno), (C -C 0)aralkyloxy group;
RaRbamlno(C )alkoxy group, wherein R Rb is a .
straight or branched (cl—c4)a1ky1 selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, or 2-methylpropyl or RaRb is (CHz)n, n=2-6; or
-(CH2)2W(CH2)2
-N(Cl-c3)a1kyl (straight or branched], -NH, -NOB (B is
selected from hydrogen or (C )alkyl], O or S; or
RaRbamlnoxy group, wherein RéR is a straight or.
35 : branched (Cl— 4)alkyl selected from methyl, ethyl,

n-propyl, l-methylethyl, n-butyl, 1l-methylpropyl, or

2-methylpropyl or R Rb is (CH ) n' n=2-6, or'
-(CH,) ,W(CH,) ,— wherein W is selected from -N(C, -c 3)~

and n= 1-4,.
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alkyl [straight or branched], -NH, -NOB [B is selected
from hydrogen.or-(cl-c3)alkyl], O or S; (Cl-c3)alky1-
thio group selected from methylthio, ethylthio or
n-propylthio; C6-arylthio group selected from
phenylthio or substituted phenylthio (substitution se-
lected from halo,'(cl—c3)alky1, nitro, cyano, thiol,
amino, carboxy, di(cl-CB)alkylamino): (C7-C8)aralkyl-
thio group; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring
fused thereto:

Z = N, 0O, S or Se

or a five membered aromatic ring with two N, 0, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

7! 7!
. \

_l /> or /L
Z

Z or .21 = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O

hetercatom:

* c L n s *
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N N\ or ,>Q>
0 o N 0 N 0
A A
(A is selected from hydrogen; straight or branched

(C,-C,)alkyl; C.-aryl; substituted Cg-aryl (substitu-~
tion selected from halo,(cl—c4)alkoxy,-trihalo(cl—c3)-

'alkyl, nitro, amino, cyano, (Cl-c4)-alkoxycarbonyl,

(Cl-c3)alkylamino or carboxy) (C7—Cg)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) ' | '

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent ap-
pended O heteroatom; hydroxy group; mercapto group:;
halo(cl-c3)alkyl group:; acyl or haloacy; group selected
from acetyl, propionyl, chlorocacetyl, trifluoroacetyl,
(C3-Cs)cycloalkylcarbonyl, (Cs-clb)aroyl selected from
benzoyl_or naphthoyl, halo substituted (c6-clo)aroy1,
(c )alkylbenzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heteroatom op-
tionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

* c L M S *
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or a five membered aromatic ring with two N, O, S or Se
heterocatoms optionally having a benzo or pyrido ring
fused thereto:

Zi _ ' Zl

I 2> or /TZ_
YA

1
: r = N, O, S or,_Se
or a five membered saturated ring with one or two N,
O, S or Se heteroatoms and an adjacent appended O

heteroatom:

(’iC’lZi\

(A is selected from hydrogen; straight or branched
(Cl-c4)a1kyl: Cs-aryl; substituted cs—aryl (substitu~
tion selected from halo,(cl-C4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (Cl-c4)-alkoxycarbonyl,
(cl-c3)alky1amino o:_carboxy): (C7-c9)-aralky1 group
selected from benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl) '

O O

or a six membered aromatic ring with one to three
heteroatoms, or a six membered saturated ring

with one or two N, O, S or Se heteroatoms and an ad-
jacent appended O heteroatom; (Cl-c4)a1koxycarbonyl
group selected from methoxycarbonyl, ethoxycarbonyl,
straight or branched propoxycarbonyl, allyloxycarbonyl _
or straight butoxycarbonyl; and the pharmacologically
acceptable organic and inorganic salts or metal com-
plexes.
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q A compound according to Claim 3 wherein:
Y is -N2+01- or -N,; |
‘R or Rl are selected from nitro; amino; halogen (se-
lected from chlorine, bromine, fluorine or iodine);

cyano; hydroxy: or —NR2 3:

and when R or R = -NR2R3 and R? = methyl or ethyl:;
R3-= methyl or ethyl,

and when R or R1 = —NR2R3 and R2 = hydrogen,

3 . . 4 _ 47 .
R™ is selected from R (Cﬁz)nco or R (CHZ)nSO2 H

This Sheet Has Been Reﬂlaced
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and when R3

= R4(CH2)nCO- and n=0,
RY is selected from hydrogen; straight or branched
(c,-C,)alkyl group selected from methyl or ethyl; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, or S heteroatom

optionally having a benzo or pyrido ring fused thereto:

I (3“

z ' z

Z = N, O or S

or a five membered aromatic ring with two N, O or S
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

z‘

21

| 2
2> or /Z
1

Z or Z1 = N, O, or S

(Cl—c4)alkoxy.group; c6-aryloxy group selected from
pPhenoxy or substituted phenoxy (substitution selected

from halo, (Cl-c4)alky1); (C7-Clo)aralkyloxy group and

when R> = R*(CH,) CO- and n=1-4,

4

R" is selected from hydrogen; (Cl-cz)alkyl group se-

lected from methyl or ethyl; (C -C 0)aryl group select-
ed from phenyl, a-naphthyl or ﬁ—naphthyl,

and when R> = r%’ (CH,) SO,- and n = O,

R4' is selected from straight or branched (C -C )alkyl
group selected from methyl or ethyl; (C6 Clo)aryl group
selected from phenyl, a-naphthyl or g-naphthyl: and
the pharmacologically acceptable organic and inorganic

salts or metal complexes.

| | |||||| T L
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wherein:

Y is selected from -N2+cl- or Ny;

X is selected from halogen or trifluoromethanesul-
fonyloxy:; the halogen is selected from bromine,

chlorine, fluorine or iodine;

R or R is selected from nitro; amino; halogen (se-
lected from chlorine, bromine, fluorine or iodine);
cyano; hydroxy; or -NR.ZR3

1 2.3

and when R or R -NR“R~ and R = hydrogen,
3

R™ = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1}1-dimethy1ethyl;
and when R2 = methyl or ethyl,

R3 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:; '
and when R2 = n-propyl,

R3 = n-propyl, l-methylethyl, n-butyl 1-methylpropyl
or 2-methylpropyl;

and when R?> = 1-methylethyl,

R3 = n-butyl, l-methylpropyl or 2-methylpropyl:;

and when R2 = n-butyl,

R3 = n-butyl, l-methylpropyl or 2-methylpr6py1;

and when R2 = l-methylpropyl,

®? = 2-methylpropyl: - ‘) O
. . - : * ¢ L M S *
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and when R or R =.-NR2R3 and R hydrogen,

R? is selected from r? (CH,) CO- or r* (CH,) SO, ~;
> = r%(cu, ) ,CO- and n=o,

is selected from hydrogen. amino; hydroxyamino;

: and when R
5 . 4
R
straight or branched mono(cl-cs)alkylamino group se-
lected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,1-dimethyl-
ethyl, n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, l-methyl-
- pentyl, 1,l~dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
lfmethyl-1-ethylpropy1amiho'and the diastereomers and

10

enantiomers of said straight or branched mono(C,-C
alkylamino group:; (C3-c8)cycloa1ky1amino group se-
lected from cyclopropyl, trans-1,2-dimethyl-

cyclopropyl, cis-1,2-dimethylcyclopropyl, trans—2,3-

) -
15 6

dimethylcyclopropyl, cis-2,3-dimethylcyclopropyl,
cyclobutyl, trans-2,3-dimethylcyclobutyl, cis-2,3-
dimethylcyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, bicYclo-
[2.2.2]oct-2~ylamino and the diastereomers and

20

enantiomers of said (Cs-cs)cycloalkylamino'greup:
straight or branched chain di-(clfcs)alkylamino group
selected from dimethylamino, diethylamino, methyl-
(ethyl)amino,fethyl(1-methylethyl)amino or a combina-
tion of methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, 1l-methylpropyl, 2-methylpropyl, 1,1-
dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-
dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl, 2,2~
dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, l-methyl-l-ethylpropylamino and the
diastereomers and enantiomers of said straight or
branched chain di-(cl-cs)alkylamino group; (Cl—cs)—'
alkoxyamino group selected from methoxy, ethoxy, pro-
poxy, butoxy, pentoxy or hexoxyamino; (c3-c8)¢yc1°_
alkoxyamino group selected from cyclopropoxy, trans-

25

30

'35
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1,2-dimethylcyclopropoxy, cis-1,2-dimethylcyclopropoxy,
trans-2,3-dimethylcyclopropoxy, cis-2,3-dimethylcyclo-
propoxy, cyclobutoxy, trans-2,3-dimethylcyclobutoxy,
cis-2,3-dimethylcyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptyloxy, cyclooctoxy, bicyclo[2.2.1]hept-2-
yloxy, bicyclo{2.2.1]oct-2-yloxyamino and the
diastereomers and enantiomers of said (c3-C8)cyclo-
alkoxyamino group; (c7-clo)ara1koxyamino group selected
from benzyloxy, 2-phenylethoxy, c—phenylethoxy,
(2-naphthyl)methoxy, (l1-naphthyl)methoxy, or
phenylpropoxyanino; (Cz-cs)azacycloalkyl group
selected from aziridinyl, azetidinyl, pyrrolidinyl,
pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis=-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1}hex-2-yl, S-azabicyclo-
[2.1.1)hex~5-Yy1, 2¥azabicyclo[2.2.l]hept-z—yl, 7-aza~-
bicyclo[2.2.1}hept-7~yl, 2-azabicyclo[2.2.2]oct-2-yl
and the diastereomers and enantiomers of said
(C2-C8)azacycloalky1 group; azaheterocycloalkyl group
selected from morpholinyl, piperazinyl, 4-methyl-
piperazinyl, 4-hydroxypiperazinyl, 4-(C1—C4)alkoxy-
piperazinyl, thiamorpholinyl, tetrahydro~l,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, 2,5-diaza-5-methyl-
bicyclo[2.2.1]hept-2~yl and the diastereomers and

‘enantiomers of said azaheterocycloalkyl group:

(cs-clo)arylamino grbup selected from phenylamino or
naphthylamino; (C7-clo)arylalky1amino group selected
from benzyl, 2-phenylethyl, c-phenylethyl,
(2-naphthyl)methyl, (l-naphthyl)methyl or phenylpropyl-
amino; straight or branched (Cl-c4)a1kyl group selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methy1propyl or 1,1l-dimethylethyl;
(C3-C6)cycloalkyl.group selected from'cyclopropyl,
cyclobutyl, cyclopentyl or cyclohexyl; substituted
(c3-c6)cycloalky1 group (substitution selected from

(Cl-c3)a1kylf'c¥ano( amino or (Cl-c3)acy1); (cs-clo)_



T
3735
aryl group selected from phenyl, o—-naphthyl or

ﬂ?naphthyl; substituted (Cs—clo)aryl group
(substitution selected from halo, (Cl—C4)alkoxy,
trihalo(c1 c3)alky1, nitro, amino, cyano,,(c1 c4)-

s -
alkoxycarbonyl, (Cl-c3)a1kylamino or carboxy):
(C7 Cg)aralkyl group. selected from benzyl, l-phenyl-

ethyl, 2-phenylethyl or phenylpropyl: a-~hydroxy-
(C c3)a1kyl group selected from hydroxymethyl,

a-hydroxyethyl, a-hydroxy-l-methylethyl or a-hydroxy-

10 1

propyl:; a-mercapto(cl-c3)a1kyl group selected from

mercaptomethyl, a-mercaptoethyl, eo-mercapto-l-methyl-
ethyl or a-mercaptopropyl: halo(cl-c3)alkyl group:; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, S or Se hetero-

atom optionally having a benzo or pyrido ring fused

I

thereto:
/ \ or ( : ;
r A

4

20
Z =N, 0O, S or Ss

or a five membered aromatic ring with two N, 0, S or Se
heteroatoms optionally having a benzo or pyrido ring

25
fused thereto:
. 7 i

30
: l /> or
Z
- Z or Z' = N, 0, S or Se
or a five membered saturated ring with one or two N, O,

35
S or Se hetercatoms and an adjacent appended o

heteroatom:
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(A is selected from hydrogen; straight or branched
(Cl-c4)a1kyl; CG-aryl; substituted Cs—aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbonyl, '
(cl-c3)alky1amino or carboxy) : (C7—Cg)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluoroacetyl,
(c3-c6)cycloalkylcarbonyl; (cs-clo)aroyl selected from
benzoyl or naphthoyl, halo substituted (Cs-clo)aroyl,

(cl-c4)alkylbenzoyl, or (heterocycle)carbonyl, the

heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heterocatom op-
tionally having a benzo or pyrido ring fused thereto:

N o (X -
Z

A

Z = N, 0, S or Se

or a five membered aromatic ring with two N, 0, S or se
heteroatoms optionally having a benzo or pyrido ring
fused thereto: '
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7! z!

| /> or i

7 or Z2' = N, O, S or Se

or a five membered saturated ring with one or two N, O,

S or Se heteroatoms and an adjacent appended O hetero-
atom: : -

L TR
O, O TN

N

I
A A
(A is selected from hydrogen; straight or branched
(cl-c4)alkyl; Cs-aryl: substituted cs-aryl (Subs;itu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbony1,
(cl-c3)alky1amino or carboxy): (C7-C9)ara1ky1 group
selected from benzyl, 1i-phenylethyl, 2-phenylethyl or
phenylpropyl)

‘or a six membered aromatic ring with one to three N

heteroatoms, or a six membered saturated ring with one
or two N, 0, S or Se heteroatoms and an adjacent
appended O heterocatom:; (Cl-c4)alkoxycarbonyl group se-
lected from methoxycarbonyl, ethoxycarbonyl, straight
or branched propoxylcarbonyl, straight butoxycarbonyl
or allyloxycarbonyl; vinyl or substituted vinyl group
[substltutlon selected from (C1 3)alkyl group, halo-
gen, (CG-Clo)aryl group selected from phenyl,
a-naphthyl, g-naphthyl, substituted (cs-clo)aryl group
(substitution selected from halo, (Ci-c4)alkoxy,
trihalo(cl-ca)alkyl, nitro, amino, cyano,
(cl-c4)a1koxycarbony1, (Cl-c3)a1kylamino or carboxy),
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halo(Cl—C3)alky1 group, a heterocycle group selected
from a five membered aromatic or saturated ring with
one N, 0, S or Se heteroatom optionally having a benzo
or pyrido ring fused thereto:

Z = K, 0, S or Soe

* c L N s *

(Cl—C4)a1koxy group; CG-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo, (¢,=C,)alkyl, nitro, cyano, thiol, amino,
carboxy, di—(Cl—C3)a1ky1amino); (C7-C10)aralkyloxy
group; vinyloxy or substituted vinyloxy group (substi-

tution selected from'(C -C )alkyl cyano, carboxy, or
(C 0)aryl selected from phenyl, a-naphthyl or
ﬁ-naphthyl), RaRbamlno(C )alkoxy group, wherein R Rb

is a stralght or branched (C )alkyl selected from
methyl, ethyl, n-propyl, 1-methy1ethy1 n-butyl
l1-methylpropyl, 2-methylpropyl or 1, l—dlmethylethyl or
RaRb is (CH ) n’ n=2-6, or -(CH ) W(CH )2- wherein W is
selected from N(C )alkyl [stralght or branched],

-NH, -NOB [B is selected from hydrogen or
a b

'(C -C )alkyl], o or S; or R 2R amlnoxy group, wherein

R Rb 1s a stralght or branched (C )alkyl selected
from methyl, ethyl, n-propyl, 1-methylethy1 n-butyl,
l-methylpropyl, or 2-methylpropy1 or RaRb is (CH )
n=2-6, or (CHz)ZW(CHZ)z- wherein W is selected from
-N(C ~-C )alkyl [straight or branched], -NH, -NOB [B is
selected from hydrogen or (C )alkyl], O or S;

and when R = R (CH ) co- and n—1 4,

R4 is selected from hydrogen. straight or branched

(C -C )alkyl group selected from methyl, ethyl,
n—propyl l-methylethyl, n-butyl, I1-methylpropyl,

2-methylpropyl or 1, 1-d1methylethy1. (C -C )cycloalkyl

group selected from cyclopropyl, cyclobutyl, cyclo-
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pentyl or cyclohexyl: substituted-(C3-C6)cycloalkyl
group (substitution selected from (Cl-c3)alky1, cyano,
amino or (Cl-c3)acy1): (cs-clo)aryl group selected from
phenyl, a-naphthyl or g-naphthyl: substituted(cs-clo)-
aryl group (substitution selected from halo, (C;-C,) -
alkoxy, trihalo(cl-c3)a1kyl, nitro, amino, cyano,
(cl-c4)alkoxycarbony1, (Cl-c3)alkylamino or carboxy) :
(c7-C9)aralkyl group; acyloxy or haloacyloxy group,
selected from acetyl, propionyl, chloroacetyl, tri-
chloroacetyl, (cs-cs)cycloalkylcarbonyl, (cs-clo)—
aroyl selected from benzoyl or naphthoyl, halo substi-
tuted (Cs-clo)aroyl, (cl-c4)alkylbenzoyl, (hetero- |
cycle)carbonyl, the heterocycle selected from a five

. membered aromatic or saturated ring with one N, 0, S or

Se heteroatom optionally having a benzo or pyrido ring
fused thereto: ' '

Z = N, O, S or Se

or a five membered éromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyride ring
fused thereto: '

71 71

o \

l /> or /"
VA

Z or Z' = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-

* c L M S * .

atom:
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(A is selected from hydrogen: straight or branched
(Cl—c4)alkyl: cs-aryl; substituted Cs-aryl (substitu-~
tion selected fronm halo,(cl—c4)alkoxy, trihalo(cl—c3)-
alkyl, nitro, amino, cyano, (Cl-c4)alkoxycarbonyl,
(cl—c3)alky1amino or carboxy):.(c7-cg)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N,
heteroatoms, or a six membered saturated ring

with one or two N, O, S or Se hetercatoms and an ad-
jacent appended O heteroatom; (Ci-c4)a1koxy group:
CG-aryloxy group selected from phenoxy or substituted
phenoxy (substitution selected from halo, (Cl-c4)alkyl,
nitro, ~cyano, thiol, amino, carboxy, di-(cl-c3)alkyl-
amino) ; (C7—c1°)aralkyloxy group: (Cl-c3)a1kylthio
group selected from methylthio, ethylthio, propylthio
or allylthio; Cs-arylthio group selected from phenyl-
thio or substituted phenylthio (substitution selected
from halo, (Cl—c4)alkyl, nitro, cyano, thiol, Amino,
carboxy, di—(cl-c3)alky1amino); c6—arylsu1fonyl group
selected from phenylsulfonyl or substituted phenyl-
sulfonyl (substitution selected from halo, (Cl-c4)-
alkoxy, trihalo(cl—c3)a1ky1, nitro, amino, cyano,
(cl-c4)alkoxycarbony1, (cl-c3)alkylamino or carboxy):;
(c7—c8)aralkylthio group; a heterocycle group selected
from a five membered aromatic or saturated ring with
one N, O, S or Se heteroatom optionally having a benzo

l * 4 L | *

or pyrido ring fused thereto:
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,Z = N, O, S . . .
or a five membered argﬂééiz ring with two N, 0,S or

Se heteroatoms optionally having a benzo or pyrido ring
fused thereto: '

Z1 ' Zi

N\

| /> or /%
z

Z or Z! = N, O, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-
atom: - '

(A is selected from hydrogen; straight or branched

'(Cl-c4)alky1; Cs-aryl; substituted Cs-aryl (substitu-

tion selected from halo,(cl-c4)alkoxy, trihalo-
(cl—c3)alky1, nitro, amino, cyano, (cl-c4)alkoxycar—
bonyl, (Cl-CB)alkylamino or carboxy): (C7-C9)aralkyl
group selected from benzyl, l-phenylethyl, 2-phenyl-
ethyl or phenylpropyl)

or a six membered aromatic ring with one to three X

IIIIIIII L) Hlll

heteroatoms, or a six membered saturated rlng

* SN
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with one or two N, O, S or Se heterocatoms and an ad-
jacent appended O heteroatom; hydroxy group; mercapto
group; a-hydroxy(cl-c3)alky1 group selected from
hydroxymethyl, a-hydroxyethyl or a-hydroxy-l-methyl-
ethyl or a-hydroxypropyl: halo(cl-c3)alky1 group; acyl
or haloacyl group selected from acetyl, propionyl,
chloroacetyl, trifluoroacetyl, (C3-C6)cycloalkylcar-
bonyl, (CG-Clo)aroyl selected from benzoyl or
naphthoyl, halo substituted (C6-Clo)aroyl,
(Cl-c4)alky1benzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, O, S or Se heteroatom
optionally having a benzo or pyrido ring fused thereto:

Z = N, O, S or Se

or a five membered aromatic ring with two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring
fused thereto:

7! z!
\ .
| 2> or ‘/Z
y 4

Z or Z' = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and_an adjacent appended O hetero-
atom: |

AT
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A A

(A is selected from hydrogen; straight or branched
(cl-cé)alkyl: C -aryl; substituted C-aryl (substitu-
tion selected from halp,(cléc4)a1koxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycafbonyl,
(Cl—c3)alkylamino or carboxy): (C7-C9)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or

- phenylpropyl)

or a six membered aromatic ring with one to three N,
heterocatoms, or a six membered saturated ring

with one or two N, O, S or Se heteroatoms and an ad-
jacent appended O heteroatom:; (Cl-c4)alkoxycarbonyl
group selected from methoxycarbonyl, ethoxycarbonyl,
straight or branched propoxycarbonyl, allyloxycarbonyl
or straight butoxycarbonyl: R?Rbamino(cl-c4)alkoxy
group, wherein RaRb is a straight or branched
(Cl—C4)alky1 selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or R3RP is (CHZ)n; n=2-6, or
—(CH2)2W(CH2)2- wherein W is selected from -N(C,-C,4) -
alkyl [straight or branched], -NH, -NOB (B is selected
from hydrogen or (Cl-C3)alky1], 0 or S; or RaRbaminoxy
group, wherein RR® is a straight or branched
(Cl-C4)alky1 selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-butyl, l-methylpropyl, or 2-methyl-
propyl or RaRb is (cnz)n, n=2-6, or ~(CH2)2W—(CH2)2;
wherein W is selected from_~N(c1-c3)alky1 [straight or

branched], -NH, -NOB (B is selected from.hydrogen or

(Cl—c3)alky1], O or S:
3

and when = & (aH;)pco- and n = 24| A I} AN AR O
| ) . * [ L M s %*
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R’ is selected from amino; hydroxyamino; straight or
branched mono(cl-cs)alkylaminO'group-selected from
methyl, ethyl, n-propyl, l-methylethyl, n-butyl, 1-
methylpropyl, 2-methylpropyl, 1, 1—dimethy1ethy1
n-pentyl, 2-methylbuty1 1,1-dimethylpropyl, 2,2-
dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methy1pentyl,
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3-methylpentyl,
1,2-dimethylbutyl, 1,3-dimethylbutyl, l-methyl-i-
ethylpropylamino and the diastereomers and enantiomers
of said straight or branched mono(cl-cs)alkylamino
group; (C3—C8)cycloalkylamino group selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl, cis-1i,2-
dimethylcyclopropyl, trans-z,3-dimethy1cyclopropyl,
cis~-2,3~dimethylcyclopropyl, cyclobutyl, trans-2,3-
dimethylcyclobutyl, cis-2,3-dimethylcyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
bicyclo[2.2.1]hept~-2-yl, bicyclo{2.2.2]oct-2-ylamino
and the diastereomers and enantiomers of said

(¢, |
chain di-(cl—cs)alkylamino group selected from

-C8)cycloa1kylamino group; straight or branched

dimethylamino, diethylamino, methyl (ethyl)amino,

ethyl (1~methylethyl)amino or a combination of methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl,
2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,l-dimethyl-
butyl, 2,2~dimethylbutyl, 3-methylpentyl, 1,2-~dimethyl-
butyl, 1,3~dimethylbutyl, l-methyl-l-ethylpropylamino

-and the diastereomers and enantiomers of said straight

or branched chain di-(cl-cé)alkylamino group;
(ci—cs)alkoxyamino group selected from methoxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino; (c3~c8)cyc1°_
alkoxyamino group selected from cyclopropoxy, trans-
1,2-dimethy1cycloproboxy, cis-1,2~-dimethylcyclopropoxy,
trans-2,3-dimethylcyclopropoxy, cis-2,3-dimethylcyclo-
propoxy, cyclobutoxy, trans-z,3—dimethy;cyclobutoxy;'
cis~2,3-dimethylcyclobutoxy, cyCIOPentOXY, cyclohexoxy,
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cycloheptyloxy, cyclooetoxy, bicyclo[2.2.1]hept-2-
yloxy, bicyclo[2.2.1)oct-2-yloxyamino and the
diastereomers and enantiomers of said (C3-C8)cyclo-
alkoxyamino group: (c7—clo)aralk0xyamino group selected
from benzyloxy, 2-phenylethoxy, a-phenylethoxy,
(2-naphthyl)methoxy, (l1-naphthyl)methoxy, or
phenylpropoxyamino; (cz-cs)azacycloalkyl group
selected from aziridinyl, azetidinyl, pyrrolidinyl,
pyrrolinyl, piperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrro-
lidinyl, 2-azabicyclo[2.1.1]hex-2-yl, S-azabicyclo-
{2.1.1}hex-5-yl, 2-azabicyclo[2.2.1l]}hept-2-yl, 7-aza-
bicyclo{2.2.1]hept-7-yl, 2-azabicyclo[2.2.2]oct-2-yl
and the diastereomers and enantiomers of said
(C -C )azacycloalkyl group:; azaheterocycloalkyl group
selected from morpholinyl, plpera21nyl 4-methyl-
piperazinyl, —hydroxyplpera21nyl 4- (Cl-c )alkoxypl-
perazinyl, thiamorpholinyl, tetrahydro-1,2-oxazinyl,
isoxazolidinyl, pyrazolidinyl, 2-methylpyrazolidinyl,
2,5-diazabicyclo[2.2.2]hept-2-yl, 2,5-diaza-5-.
methylbicyclo{2.2.1]hept-2-yl and the diastereomers and
enantiomers of said azaheterocycloalkyl group;
(CG-Clo)arylamino group selected from phenylamino or
naphthylamino; (C7-Clo)ary1alkylamino group selected
from benzyl, 2-phenylethyl, a-phenylethyl,
(2-naphth&1)methy1, (1-naphthyl)methyl or phenyl-
propylamino; (Cl-c4)alkoxycarbonylamino group selected
from n-butoxycarbonylamino, allyloxycarbonylamino,
methoxycarbonylamino, ethoxycarbonylamlno or propoxy- .
carbonylamlno, _
4! 2~ and n = 0,
R4’ is selected from amino; hydroxyamino; straight or

branched mono(C -Cs)alkylamino group selected from

1
methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

1-methylpropyl, 2-methylpropyl, 1,l-dimethylethyl,

' n-pentyl, 2-methylbutyl, 1,l-dimethylpropyl, 2,2-

dimethylpropyl, 3-methylbutyl, n-hexyl, l-methylpentyl,
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1,1-dimethylbutyl, 2,2-dimethylbutyl,_3-methylpenty1,
1,2~-dimethylbutyl, 1,3-dimethylbutyl, l-methyl-l-
ethylpropylamino and the diastereomers and enantiomers
of said straight or branchgd mono(cl-cs)alkylamino
group; (C3~ca)cycloalkylamino'group selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl,

3de

cis-1,2-dimethylcyclopropyl, trans-2,3-dimethylcyclo-
pfopyl, cis-2,3-dimethylcyclopropyl, cyclobutyl, trans-
2,3-dimethylcyclobutyl, cis-2,3-dimethylcyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
bicyclo(2.2.1]hept-2-yl; bicyclo[2.2.2]oct-2-ylamino
and the diastereomers and enantiomers of said
(c3—c8)cycloa1kylamino group; straight or branched
chain di—(cl-cs)alkylamino group selected from
dimethylamino, diethylamino, methyl (ethyl)amino, ethyl-
(1-methylethy1)amino or a combination of methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, |
2-methylpropyl, 1,l-dimethylethyl, n-pentyl, 2-methyl-
butyl, 1,1-dimethylpropyl, 2,2—dimethy1propyl,
3-methylbutyl, n-hexyl, l-methylpentyl, 1,1-dimethyl-
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethyl-
butyl, 1,3-dimethylbutyl, l-methyl-l-ethylpropylamino
and the diastereomers and enantiomers of said straight
or branched chain di-(cl-cs)alkylamino group;
(Cl-cs)alkoxyamino group selected from methoxy, ethoxy,
propoxy, butoxy, pentoxy or hexoxyamino; (C3-ca)cyclo-
alkoxyamino group selected from cyclopropoxy,
trans-1,2-dimethylcyclopropoxy, cis-1,2-dimethyl-
cyclopropoxy, trans—z,3-dimethylcyclopropoxy,-cis-
2,3-dimethylcyclopropoxy, cyclobutoxy, trans-2,3-di-
methylcyclobutoxy, cis-2,3-dimethylcyclobutoxy, cyclo-
pentoxy, cyclohexoxy, cycloheptyloxy, cyclooctoxy,
bicyclo[2.2.1]hept-2~yloxy, bicyclo[2.2.1]Joct-2~
yloxyamino and the diastereomers and enantiomers of
said (C3
amino group selected from benzyloxy, 2-phenylethoxy,
a-phenylethoxy, (2-naphthyl)methoxy, (l-naphthyl)-

-Cg)cycloalkoxyamino group; (C7-Clo)aralkoxy-
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methoxy, or phenylpropoxyamino; straight or branched
(Cl-c4)alky1 group selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl,
2-methylpropyl or 1,l-dimethylethyl; (C3-C6)cycloalkyl
group selected from cyclopropyl, cyclobutyl, cyclo-
pentyl or cyclohexyl; substituted (c3-C6)cycloalky1
group (substitution selected from (C -C )alkyl, cyano,
amino or (C -c3)acyl), (c 0)aryl group selected from
phenyl, a-naphthyl or ﬁ-naphthyl, substituted
(C6-clo)ary1 group (substitution selected from halo,
(Cl—c4)a1koxy, trihalo(cl-c3)alkyl, nitro, amino,
cyano, (cl-c4)alkoxycarbonyl, (cl-C3)alky1amino or
carboxy): (C7-C9)aralky1 group: halo(cl-c3)a1kyl group:;
a heterocycle group selected from a five membered
aromatic or saturated ring with one N, O, S or Se
heteroatom optionally having a benzo or pyrido ring
fused thereto: '

[\ or

Z = N, 0, S or Ses

or a five membered aromatic ring with.two N, O, S or Se
heteroatoms optionally having a benzo or pyrido ring

fused thereto:

7' z!

| \

I 2> or s,z
Z

Z or Z' = N, 0, S or Se

| T O




10

15

20

25

30

35

il nﬂi‘““

24 €

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjaéent appended ©

heteroatom:

*C'LMS*.;

o Qe T

N 0
I
A

(A is selected from hydrogen; straight or branched
(Cl—c4)alkylf Cg-aryl; substituted C -aryl (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (cl-C4)alkoxycarbonyl,
(Cl-c3)a1ky1amino or carboxy):; (C7-c9)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or

‘phenylpropyl)

or a six membered aromatic ring with one to three N
heteroetoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; RaRbamino(cl-C4)alkoxy group,
wherein RaRb is a straight or branched (cl-c4)alky1
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, 1-methylpropyl, or 2-methylpropyl or RaRb is
(CHz)n' n=2-6, or (CH2)2W(CH2)2- wherein W is selected
from —N(C -C )alkyl [straight or branched], -NH, -NOB
[B is selected from hydrogen or (c -C )alkyl], O or S;
or R?Rbamlnoxy group, wherein RPR® is a stralght or
branched (Cl— 4)alkyl selected from methyl, ethyl,
n-propyl, l-methylethyl, n-butyl, l-methylpropyl, or
2-methylpropyl or RaRb is (CHZ)n’ n=2-6, or

~(CH,) ,W-(CH,),
-N(C -C )alkyl [straight or branched], -NH, -NOB [B is
selected from hydrogen or (C -C )alkyl], O or S;

and when R3 = R (CH ) So _ and n= 1-4,

2"
I
rR?' is selected from hydrogen; amino; straight or

branched (Cl-c4)alky1 group selected from methyl,

~ wherein W is selected from
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ethyl, n-propyl, l-methylethyl, n-butyl, 1l-methyl-
propyl, 2-methylpropyl or 1,1-dimethylethyl:; (Cl-C4)-
carboxyalkyl group:; (ca—cs)cycloalkyl group selected
from cyclopropyl, cyclobutyl, cyclopentyl or cyclo-
hexyl; substituted (C3—C6)cycloalkyl group (substitu-
tion selected from (Cl—CB)alkyl, cyano, amino or
(cl-cs)acyl); (CG-Clo)aryl group selected from phenyl, .
a-naphthyl or g-naphthyl; substituted (cs-cio)aryl
group (substitution selected from halo, (cl-c4)a1koxy,
trihalo(cl-c3)alky1, nitro, amino, cyano, (cl-c4)—
alkoxycarbonyl, (cl-c3)alkylamino.or carboxy) ;
(c7—C9)ara1ky1 group selected from benzyl, l-~phenyl-
ethyl, 2-phenylethyl or phenylpropyl: (C1~C4)a1koxy
group:; Cs-aryloxy group selected from phenoxy or sub-
stituted phenoxy (substitution selected from halo,

(c -C )alkyl, nitreo, cyano, thiol, amino, carboxy,
d1(C C 3)alkylamino); (C7—c10)aralkyloxy group;
RaRpamlno(c C4)a1koxy group, wherein RaRb is a
stralght or branched (Cl—c4)a1kyl selected from methyl,
ethyl, n-propyl, l-methylethyl, n-butyl, l-methyl-
propyl, or 2-methylpropyl or RaRb is (CHz)n’ n=2-6, or
- (CH,) ,W(CH,),
alkyl [straight or branched], -NH, -NOB [B is selected

from hydrogen or (c -C )alkyl], O or S; or RaRbamlnoxy ’

group, wherein RaRb is a straight or branched
(C,-C,)alkyl selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-~butyl, l-methylpropyl, or 2-methyl-
propyl or RaRb is (CHz)n' n=2-6, or -(CHz)ZW(CHZ)z-
wherein W is selected from —N(Cl-c3)alkyl,[straight or
branched], -NH, -NOB [B is selected from hydrogen or
(c,-C4)alkyl], O or S;(Cl-CBjalkylthio group selected
from methylthio, ethylthio or n-propylthio; Cs-arylthio
group selected from phenylthio or substituted phenyl-
thio (substitution selected from halo, (c -C )alkyl
nitro, cyano, thiol, amino, carboxy, di- (C 3)alkyl-
amino) ; (c -C )aralkylthlo group; a heterocycle group
selected from a five membered aromatic or saturated

- wherein W is selected from —N(Cl-cs)-
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ring with one N, 0, S or Se heteroatom optionally
having a benzo 6r pyrido ring fused thereto: '

N o [7}

z z

Z = N, O, S or Se

or a five membered aromatic ring with two N, O, S or Se
hetercatoms optionally having a benzo or pyrido ring
fused thereto:

z! 7!

I /;> or ' />Z
Z

Z or Z1 = N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-

(A is selected from hydrogen; straight or branched
(Cl-c4)alky1; CG-aryl; substituted Cs-aryl (substitu-
tion selected from-halo,(cl-c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (Cl-C4)alkoxycarbonyl,
(Cl-c3)a1kylamino or_carboxy): (C7-C9)aralky1 group
selected from benzyl, l1-phenylethyl, 2-phenylethyl or

atom:

phenylpropyl) -

A A
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or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent
appended O heteroatom; hydroxy group:; mercapto group:
halo(cl-c3)§1kyl group; acyl or haloacyl group selected
from acetyl, propionyl, chloroacetyl, trifluorocacetyl,
(c3-C6)cycloalkylcarbonyl, (C6—C10)aroy1 selected from
benzoyl or naphthoyl, halo substituted (CG-Clo)aroyl,
(Cl-c4)alkylbenzoyl, or (heterocycle)carbonyl, the
heterocycle selected from a five membered aromatic or
saturated ring with one N, 0, S or Se heterocatom op-
tionally having a benzo or pyrido ring fused thereto:

/ "\ or

Z = N, 0, S or Se

or a five membered aromatic ring with two N, O, S or Se
heterocatoms optionally having a benzo or pyrido ring
fused thereto:

z! z!

\

| /> or /"
Z

Z or Z' =N, 0, S or Se

or a five membered saturated ring with one or two N, O,
S ‘'or Se heteroatoms and an adjacent appended O hetero-
atom:

* c L M s *
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A A
(A is selected from hydrogen; straight or branched

(c,-C,)alkyl; ca-ary-l:' substituted Cs—aryl (substitu-
tion selected from halo, (Cl-c4)alkoxy, trihalo(cl-c3)-

- alkyl, nitro, amino, cyano,'(Cl-c4)a1koxycarbonyl,

(Cl-C3)a1ky1amino or carboxy): (C7—C9)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

or a six membered aromatic ring with one to three N
heteroatoms, or a six membered saturated ring
with one or two N, O, S or Se heteroatoms and an adja-

- cent appended O heteroatom; (Cl—c4)alkoxycarbony1.group

selected from methoxycarbonyl, ethdxycarbonyl, straight
or branched propoxycarbonyl, allyloxycarbonyl or
straight butoxycarbonyl; and the pharmacologically
acceptable organic and inorganic salts or metal com-

plexes.

* c L L] s . *



in:

6

353

A compound according to Claim § where-

ect Has Been Re;

TN

|||I|II| ) Illll i

******



10

1S5

20

25

30

35

it

X is selected from halogen or trifluoromethanesul-
fonyloxy: the-halogen (halo) is selected from bromine,
chlorine, fluorine or iodine; |

Y is selected from -N2+c1- or N,;

R or-R1 are selected from nitro; amino; halogen (se-

lected from chlorine, bromine, fluorine or iodine);

-

cyano; hydroxy: or NR2R3
and when R or Rl = -NR2R3 and R = methyl or ethyl:
RS = methyl or ethyl, ' |

and when R or R1 NRzR3 and R = hydrogen,

R3-1s selected from R (CH ) CO- or 4’(CH2)n802-:

and when R R (CH ) CO and n=0,

R is selected from hydrogen. stralght or branched
(Cl-cz)alkyl group selected from methyl or ethyl; a
heterocycle group selected from a five membered aro-
matic or saturated ring with one N, O, or S heteroatom

optionally having a benzo or pyrido ring fused thereto:

or a five membered aromatic ring with two N, O or S
heteroatoms optionally having a benzo or pyrido ring
fused thereto: '

2! 7!

\

' /;> or / z
Z

Z or Z1 = N, 0, or S

(Cl—c4)alkoxy group;,CG-aryloxy group selected from
phenoxy or substituted phenoxy (substitution selected
from halo, (c ~C )alkyl), (C -C 0)aralkyloxy group; and
when R = R (CH ) CO -and n—l 4,

* c L L s *
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55
R4 is selected from hydrogen; (Cl—Cz)alKYI group
selected from methyl or ethyl: (C6—Clo)ary1.group
selected fron phenyl a-naphthyl or pg-naphthyl;

I
and when R3 = '(CH ) .SO and n = 0,

r*’ is selected. from straight or branched (c,- 2)al'kyl
group selected from methyl or ethyl; (C Clo)aryl
group selected from phenyl, a-naphthyl or p-naphthyl:
and the pharmacologically acceptable organic and in-

organic salts or metal complexes.

R
Bameiww

\\\|\|\\ il U
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7 A compound according to Claim 1,
{4S-(4a,1l2aa) }-8-Chloro-4-(dimethylamino) -9~ (formyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, 12a-
tetrahydroxy-1, 11~dioxo-2-naphthancenecarboxamide
hydrochloride (1:1);

10

[4S-(4a,1l2ac) ]-8-Chloro-4,7~bis(dimethylamino) -
1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a~-tetra-
hydroxyél,11-dioxo-z-naphthacenecarboxamide sulfate
(1:1)3

15

[(4S-(4c,12aca) J-7-Amino-8~chloro-4-(dimethylamino) -
1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a~tetra- -
hydroky—l,ll-dioxo-z—naphthacenecarboxamide hydro-
chloride (1:1); |

20

{4S-(4a,12aa) ]-8-Chloro-4-(dimethylamino)-1,4,4a,5,~

5a,6,11,12a-octahydro-3,10,12,12a—tetrahydroxy-1, 11-4-
25 ioxo-2-naphthacenecarboxamide hydrochloride (1:1);
[4S-(4a,12aa) ]-8-Chloro-4,7-bis(dimethylamino) -9-
(formylamino)-1,4,4a,5,5a,6,11,12a-octahydro~3,10,12, -
l2a-tetrahydroxy-1,1l-dioxo-2-naphthacenecarboxamide
30 sulfate (1:1); '

[4S—(4a,12aa)]-9-Amino—8—ch10;o—4-(dimethylamino)—1,4,-
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,1l1-dioxo-2-naphthacenecarboxamide hydrochloride
35 (1:1); | |
_[48-(4a,12aa)]-9—Amino-8-chloro—4,7-bis(diﬁethylamino)—
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
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hydroxy-1.,1ll-dioxo-2-naphthacenecarboxamide sulfate;

[7S~(7alpha, 10aalpha)]-[9-(Aminocarbonyl)-3-chloro-7—
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,~
10a,ll-tetrahydfoxy—lo,12-dioxo-2-naphthacenyl]carbamic
acid methyl estersg

[4S-(4alpha, l2aalpha)]-8-Chloro-4-(dimethylamino)-9-
hydrazino-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, 12a-
tetrahydroxy—l,11-dioxo-2—naphthacenecarboxamide mono-

hydrochloride;

[4S-(4a,12aa) ]-8-Chloro-4~(dimethylamino)-9-(formyl-
amino)-1,4,4a,5,5a,6,11,12a~octahydro-3,10,12, 12a-
tetrahydroxy-1,11-dioxo-2-naphthancenecarboxamide
sulfate (1:1); '

[45-(4a,12aa) ]-8-Chloro-4-(dimethylamino) -1, 4, 4a,
. 5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide hydrochloride (1:1);

[4S-(4alpha, 12aalpha)]-7-Amino-8-chloro-4-(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
_tetrahydroxy—Q-iodo-l,11-dioxo-2-naphthacenecarboxamide
sulfate (1:1), |

[4S-(alpha, 12aalpha) ]-9-Amino-8-chloro-7-(diethyl-
amino)~-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa-
hydro-3,10,12,12a~tetrahydroxy-1,11~dioxo-2-naphtha-

cenecarboxamide sulfate;
[4S-(4alpha, 12aa1pha)]-9-Amin6-4,7-bis(dimethylamino)-

8-fluoro-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~
'tetréhydroxy-l,11—dioxo-2-naphthacenecarboxamide hYdro-

* c L M S *

chloride;
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[4S-(4alpha, 12aalpha)]-9~Amino-~4-(dimethylamino)-8-
fluoro-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydro-

35¢

chloride;

[(4S-(4alpha, l1l2aalpha)]-4-(Dimethylamino)-8-fluoro-

9~ (formylamino)-1,4,4a,5,5a,6,11,12a~octahydro-3,10,12-
l12a-tetrahydroxy-1,11-dioxo~-2-naphthacenecarboxamide
hydrochloridé3

{4S-(4alpha, 12aalpha)]-4—(Dimethylamino)—8-f1uoro—
l,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra
hydroxy-1,11-dioxo-2-naphthacenecarboxamide hydro-
chloride;

[7S~-(7alpha, l10aalpha)]-[9-(Aminocarbonyl)-7-(dimethyl-
-amino)-3—f1uoro-5,5a,6,6a,7,10,10a,12-o¢tahydro-1,84
10a,11-tetrahydroxy-10,12-di6xo-2—naphthacenyl)car-
bamic acid methvl ester;

[6aS-(6aalpha, 10alpha)]-3-Amino-8-(aminocarbonyl)-1-
10-bis(dimethylamino)-5,6a,7,10,10a,11,11a,12-octa~
hydro—4,6,6a,9-tetrahydroxy—5,7—dioxo—2—naphthaceny1-
ester trifluoromethanesulfonic acid;

* < L L} s *
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[6aS~(6aalpha, 10alpha) ]-3-Amino-8(aminocarbonyl)-10-
(dimethylamino)-5,6a,7,10,10a,11,11a,12-octahydro-
4,6,6a,9-tetrahydroxy-5,7-dioxo-2-naphthacenyl ester
trifluoromethanesulfonic acid; | '

{4S-(4alpha, 1l2alpha)]=-4,7-Bis(dimethylamino)-8-fluoro-
1,4,4a2,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahy-
droxy-1.1ll-dioxo-2-naphthacenecarboxamide;

[45-(4alpha, 12aalpha)J-44(Dimethylamin6)-8-f1uoro-
1,4,4a2,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-1,1ll~-dioxo-2-naphthacenecarboxamide hydro-

chloride;

[7S-(7alpha, 10aalpha) ]-{9-(Aminocarbonyl)-3-chloro-
4,7-bis(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa~
hydro-1,8,10a,1l1-tetrahydroxy-10,12-dioxo-2-naphtha- .
cenyl]carbamic acid 2-(dimethylamino)ethyl esters

[4S-(4alpha,l2aalpha) ]-8-Chloro-9-({[ (diethylamino) -~
oxyl}carbonyllamino]-4,7-bis(dimethylamino)~1,4,4a,5,~
$a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-

dioxo-2-naphthacenecarboxamide;

| AR O
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[(4S~-(4alpha,l2aalpha) ]~8-Chloro-7- (dlethylamlno)-

4~ (dlmethylamlno)-Q (formylamino)-1,4,4a,5,5a, 6 11,-
12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-d10xo-
2-naphthacenecarboxamide sulfate}

[6aS-(6aalpha,l0alpha)]-[8-(Amino¢carbonyl)-2-chloro-
10—(dimethy1amino)-5,6a,7,10,10a,11,11a;12-octahydro-
4,6,6a,9-tetrahydroxy-5,7-dioxo~1-naphthacenyl]-
carbamic acid methyl ester;

[(4S-(4a,12aa) ]-4-(Dimethylamino)-8-fluoro-7-(formyl-
amino)-1,4,4a,5,-5a,6,11,12a~-octahydro-3,10,12, 12a-
tetrahydroxy-li1l-dioxo-z—naphthacenecarboxamide hydro-
chloridej

[75-(7alpha,l0aalpha)]-[9~-(Aminocarbonyl)-7-(dimethyl-
amino)-3-fluoro-5,5a,6,6a,7,10,10a,12-octahydro-1,8, -
10a,1i-tetrahydroxy-10,12-dioxo-2-naphthacenyl]carbamic
acid methyl ester;

[4S-(4a,12aa)]—4-(Dimethylamino)-8-fluoro—7-(formyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy-1, 11—d10xo—2-naphthacenecarboxamlde hydro-
chlorlde, '

[65-(6aalpha,1l0alpha) ]~-8~-(Aminocarbonyl)-~10-(dimethyl -
amino)-5,6a,7,10,10a,11,11a,12-octahydro~4,6,6a,9~
tetrahydroxy—3-[(methoxycafbonyl)amino]—5,7-dioxo-
2-naphthacenyl ester trifluoromethanesulfonic acid3

[4S-(4alpha,l2aalpha)]-8~Chloro-4-(dimethylamino) -9-

I[[(dimethylamino)oxy]carbonyl]amino]-1,4,4a,5,5a,6,-
11,12a~-octahydro-3,10,12, 12a~tetrahydroxy-1, 11-dioxo-

* c L M s * _
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[4S-(4alpha,l2aalpha) ]-8~Chloro-9-[[[ (diethylamino) -
oxy]carbonyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,#
11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1, 11-dioxo-
2-naphthacenecarboxamide; |

[48-(4a,122aa) ]-9-Amino~-8~bromo-4-(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-l,11-dioxo—2-naphthacehecarboxamide hydro-
bromide (1:1)3

[4S-(4a,12aa) ]-9-Amino~-8~bromo-4,7-bis(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-1,11-dioxo-2-naphthacenecarboxamine hydrb-

bromidej

[4S-(4alpha,12aalpha)]-9-Amino-4,7-bis(dimethylamino) -
8-iodo-1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,12a~
tetrahydroxy-1,11~-dioxo-2-naphthacenecarboxamide hydro-
iodide3 ' '

[4S-(4alpha,l2aalpha) ]-9-Amino-4~(dimethylamino)-8-
iodo-1,4,4a,5,5a,11,12,12a~octahydro-3,10,12,12a~
tetrahydroxy-1,11-dioxo~2-naphthacenecarboxamide

hydroiodide;

[7S-(7alpha,l0aalpha) ]-[9-(Aminocarbonyl)-7-(aimethyl-
amino)-3-iodo-5,5a,6,7,10,10a,12-octahydro-1,8,10a,11-
tetrahYdroxy-lO,12—dioxo-2—naphthapeny1]carbamic acid
methyl ester; oR

[{78-(7alpha,l1l0aalpha) ]-[9-(Aminocarbonyl)-3-bromo-7-

(dimethylamino)-5,5a,6,7,10,10a,12-octahydro-1,8,10a,~-
'11-tetrahydroxy-10,12-dioxo—2—naphtha¢eny1]carbamic

- * [+ L M s *

acid methyl ester.
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_ £ A compound according to Claim 3
(4S-(4alpha, 12aalpha)]}-9-Azido-4,7-bis(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,12a~-
tetrahydroxy-1,11,dioxo-2-naphthacenecarboxamide hydro-

chloride (1:1);

[4S-(4alpha, 12aalpha)]-9-Azido-7-(diethylamino)-
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,
12,12a-tetrahydroxy~1,1ll-dioxo-2~naphthacenecarboxamide

disulfate; o R
(45—(4a1pha, l2aalpha) ]-9-Azido-7-(diethylamino) -

4-(dimethylamino)-1,4,4a,5,52a,6,11,12a-octahydro-3,10,
12,12a-tetrahydroxy-1,1ll-dioxo~-2-naphthacenecarboxamide

dihydrochloride.

9 A compound according to Claim 5
[4S-(4alpha, 12aalpha) ]~-7-Azido-8~-chloro-4-(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a
tetrahydroxy-l,11—dioxo—2~naphthacenecarboxamide hydro-

chloride. ©R
{4S-(4alpha, l2aalpha)]-7-Azido-4-(dimethylamino)-

1,4,4a,5,5a,6,11,12a—octahydro-3,10,12,12a-tetrahy-
droxyé9—icdo-1,11-dioxo-2-naphthacenecarboxamide

sulfate (1:1).

-
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{0 A method of producing a compound of the

formula:

5

10
wherein X and R are as defined in Claim 1; which com-
prises reacting a compound of the formula:

15

20 with a strong. acid having the formula HX when X =

halogen or trifluoromethanesulfonyloxy to obtain the

desired compound.
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it A method of producing a compound of the

formula:

wherein X and R are as defined in Claim 1; which com-

prises reacting a compound of the formula:

>2

R N(CH4

GH O ©OH O 0

with a strong acid having the formula HX when X =
halogen or trifluoromethanesulfonyloxy to obtained the

- Ll S SN

desired compound.
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{Z A method of producing a compound of the

formulé:

wherein X, Rl, R?, and R3 are as defined in Claim 1:
which comprises_reacting compounds of the formula:

* [ L M ] *
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with an acyl hallde of the formula R - or R -halide, an

acyl anhydride of the formula R2- or R3—anhydr1de, a

2. or R3-

266

mixed acyl anhydrlde of the formula R
anhydride, a sulfonyl halide of the formula R2- or
R3-halide or sulfonyl anhydride of the formula R2- or
R3-anhydride to obtain the desired compound.

i3 A method of producing a compound of the

formula:

wherein X, R,_Rz, and R3 are as defined in Claim 1;

which comprises reacting compounds of the formula:

with an acyl halide of the formula R%- or R3-halide, an
acyl anhydride of the formula Rz- or R3—anhydride, a
mixed acyl anhydride of the formula R%- or R3-

anhydride, a sulfonyl halide of the formula R%- or
R3-ha1ide or sulfonyl anhydride of the formula R2- or
R3-anhydride-to obtain the desired compound.

N
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!4 A method for the prevention, treatment
or contreol of bacterial infections in warm-blooded ani-
mals which comprises administering to said aminal a
pharmacologically effective émount of a compound'
according to Claim 1.

{9 A pharmaceutical composition of matter
comprising a compound aécbrding to Claim 1 in associa-
tion with a pharmaceutically acceptible carrier.
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