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Title: NOVEL 7-(SUBSTITUTED)-8-
STITUTED) -9~-[ (SUBSTITUTED
GLYCYL) AMIDO]~6-DEMETHYL-6—
DEOXYTETRACYCLINES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to novel [4S-(4a1pha,—
12aalpha)]—4-(dimethylamino)-7-(substi§uted}-8-(sub-
stituted)-9~[[ (substituted amino)substitutedjamino]-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-l,11—dioxa-é—naphthacenecarboxamides, herein
after called 7-(substituted)-8-(substituted)-9-{ (sub-
stituted glycyl)amido]-6-~demethyl-6-deoxytetracyclines,
which exhibit antibiotic activity against a wide
spectrum of organisms including organisms which are
résistant to tetracyclines and are useful as anti-
biotic agents. |

The invention also relates to novel
9~[ (haloacyl)amido]-7-(substituted)-~8-(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. :

SUMMARY OF THE INVENTION

This invention is concerned with novel 7-
{substituted)-8~(substituted)-~9~( (substituted glycyl)~
amido]}~-6-demethyl-6-deoxytetracyclines, represented by
formula I and II, which have antibacterial activity:
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with method of treating infectious diseases in warm
blooded animals employing these compounds; with pharma-
ceutical preparations containing these compounds: with
novel intermediate compounds and processes for the pro-
duction of these compounds. More particularly, this
invention is concerned with compéunds of -formula I and
II which have enhanced antibiotic activity against
tetracycline resistant strains as well as a high level
of activity against strains which are normally
susceptible to tetracyclines.
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In formula I and II,
X is halogen or trifluoromethanesulfonyloxy, the

halogen is selected from bromine, chlorine, fluorine
and iocdine:

R is selected from hydrogen; halogen selected from

bromine, chlorine, fluorlne and 1od1ne. or R = -NRIR

and when R = -NR]'R2 and R = hydrogen,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

~ 1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;

and when R' = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, 1¥methylethy1, n~-butyl,
l1-methylpropyl or 2-methylpropyl:

and when R1 = n-propyl,

R2 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:

and when R1 = l-methylethyl,

R2 = n-butyl l-methylpropyl or 2-methylpropyl:;

and when R = n-butyl,

R2 = n-butyl, l-methylpropyl or 2—methy1propyl.

and when R1 = 1-methylpropyl, R2 = 2-methylpropyl:

R3 is selected from hydrogen; straight or branched
(cl-cs)alkyl grbup selected from methyl, ethyl, propyl{
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl, a-mercapto(c )alkyl group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-l-methyl-
ethyl, a-mercaptopropyl and a-mercaptobutyl;
a-hydroxy(cl—c4)alkyl group selected from hydroxy-
methyl, a-hydroxyethyl, a-hydroxy-l-methylethyl,
a—-hydroxypropyl and a-hydroxybutyl; carboxyl(cl-cs)-
alkyl group; (c6—c10)ary1 group selected from phenyl,
a-naphthyl and g-naphthyl; substituted(cs-clo)aryl
group (substitution selected from hydroxy, halogen,
(cl-c4)a1koxy, trihalo(cl-c3)alkyl, nitro, amino,
cyano, (Cl-c4)alkoxycarbony1, (Cl-c3)alky1amino and
carboxy) ; (c7—c9)ara1ky1 group selected from benzyl,
l-phenylethyl, 2~-phenylethyl and phenylpropyl:; substi-
tuted(c7-cg)aralky1 group [subsfitution selected from
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halo, (Cl-c4)alky1, nitro, hydroxy, amino, mono- or

disubstituted (Cl-c4)alky1amino, (Cl-c4)alkoxy,
(cl—c4)alkylsu1fonyl,'cyano and carboxy]:

-4~

R? is selected from hydrogen and (Cl-CG)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl, isocbutyl,
pentyl and hexyl: )

when R> does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D):;

W is selected from amino; hydroxylamino; (Cl-clz)
straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1l-di-
methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl,
2,2-dimethylbutyl, - 3-methylpentyl, 1,2-dimethylbutyl,
1,3~-dimethylbutyl, l-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl and the
diastereomers and enantiomers of said branched alkyl
monosubstituted amino_group; (C3-C8)cycloalkyl
monosubstituted amino group substitution selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl,
ci;rl,z-dimethylcyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]~-
hept-2~yl, and bicyclo[2.2.2]oct-2-yl and the
diastereomers and enantiomers of said (C3-C8)cycloalkyl
monosubstituted amino; [(c4—c10)cycloalky1]alky1
monosubstituted amino group substitution selected from
(cyclopropyl)methyl, (cyclopropyl)ethyl, (cyclobutyl)-
methyl, (trans-2-methylcyclopropyl)methyl, and
(cis-z—methylcyclobutyl)methyl: (C3-c1°)alkenyl
monosubstituted amino group substitution selected from
allyl, 3-butenyl, 2-butenyl(cis or trans), 2-pentenyl,
4~octenyl, 2,3~dimethyl-2-butenyl, 3-methyl-2-butenyl,
2-cyclopentenyl and 2-cyclohexenyl; (C6—C10)aryl
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monosubstituted amino group substitution selected from

-5—

phenyl and naphthyl; (c7-clo)ara1kylamino group
substitution selected from benzyl, 2-phenylethyl,
l-phenylethyl, 2-(naphthyl)methyl, 1l-(naphthyl)methyl
and phenylpropyl:; substituted (Carclo)aryl monosubsti-
tuted amino group [substitution selected from
(cl—cs)acyl, (Cl-cs)acylamino, (Cl-c4)a1kyl, mono or
disubstituted (Cl—ca)alkylamino, (cl-c4)alkoxy,
(cl—c4)a1koxycarbonyl, (cl-c4)alkylsulfonyl, amino,
carboxy, cyano, halogen, hydroxy, nitro and
trihalo(cl-c3)a1ky1]: st;aight or branched symmetrical
disubstituted (Cz-cl4)alky1amino group substitution
selected from dimethyl, diethyl, diisopropyl,
di-n~propyl, dibutyl and diisobutyl; symmetrical
disubstituted (c3-cl4)cycloalky1amino group
substitution selected from dicyclopropyl, dicyclobutyl,
dicYclopentyl, dicyclohexyl and dicycloheptyl; straight
or branched unsymmetrical disubstituted (C3-Cl4)alkyl—
amino group wherein the total number of carbons in the
substitution is not more than 14; unsymmetrical disub-
stituted (c4-c14)cycloalkylamino group wherein the
total number of carbons in the substitution is not more
than 14; (cz—cs)azacycloalkyl and substituted (CZ-CS)-
azacycloalkyl group substitution selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
4-methylpiperidinyl, 2-methylpyrrolidinyl,
cis-3,4~dimethylpyrrolidinyl, trans-3,4-dimethyl-
pyrrolidinyl, 2-azabicyclo{2.1l.1]lhex-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, 2-azabicyclo-
{2.2.2]oct-2~yl and the diastereomers and enantiomers
of said (cz-cs)azacycloalkyl and substituted (Cz-cs)-
azacycloalkyl group:; l-azaoxacycloalkyl selected from
morpholinyl and l-aza-5-oxocycloheptane; substituted
l-azaoxacycloalkyl group substitution selected from

2~ (C )alkylmorphollnyl 3- (C -C )alkyllsoxazo—
11d1ny1 tetrahydrooxazinyl and 3 4—d1hydrooxa21nyl,
[1,n]-diazacycloalkyl and substituted {1,n}-diazacyclo-
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alkyl group selected from piperazinyl, 2-(cl-c3)alkyl-
piperazinyl, 4-(C1-C3)alkylpiperazinyl, 2,4~dimethyl-
piperazinyl, 4—(c1-c4)alkoxypiperazinyl, 4=~(Cg=Cy0) -

-G—

aryloxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diaza-
bicyclo[2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyclo-
{2.2.1]hept~-2-y1, 2,3—diaza-3-me£hylbicyclo-
[2.2.2]oct=-2~yl, 2,5-diaza-5,7~-dimethylbicyclo-
[2.2.2]oct-2-yl and the diastereomers or enantiomers of
said [1,n]-diazacycloalkyl and substituted [1,n]-
diazacycloalkyl group; 1-azathiacycloalkyl and substi-
tuted 1l-azathiacycloalkyl group selected from thio-
morpholinyl, 2-(cl—c3)alkylthiomorpholinyl and 3-
(C3-c6)cycloalkylthiomorpholinyl: N-azolyl and substi-
tuted N~azolyl group selected from l-imidazolyl, 2-
(cl-c3)alkyl-l-imidazolyl, 3-(c1—c3)alkyl-l-imidazo-
lyl, 1-pyrrolyl, 2-(c1-c3)alkyl—l-pyrrolyl, 3-(lec3)-
alkyl-l-~-pyrazolyl, indolyl, 1-(1,2,3-triazolyl), 4-
(Cl-c3)a1le-1-(1,2,3-triazolyl), 5-(C1-C3)alkyl-1~
(1,2,3-triazolyl), 4-(1,2,4~triazolyl, l-tetrazolyl,
2-tetrazolyl and benzimidazolyl: (heterocycle)amino
group selected from 2- or 3-furanylamino, 2~ or
5~thieny1amino, 2-, 3- or 4-pyridylamino, 2~ or
5-pyridazinylamino, 2-pyrazinylamino, 2-(imidazolyl)-
amino, (benzimidazolyl)amino, and (benzothiazolyl)amino
and substituted (heterocycle)amino group as defined
above with substitution selected from straight or
branched (Cl-cs)alkyl; (heterocycle)methylamino group
selected from 2~ or 3~furylmethylamino, 2- or
3~thienylmethylamino, 2-, 3- or 4-pyridy1methylaminb,
2- or 5-pyridazinylmethylamino, 2~pyrazinylmethyl-
amino, 2~(imidazolyl)methylamino, (benzimidazolyl)-
methylamino, and (benzothiazolyl)methylamino and
substituted (heterocycle)methylamino group as defined
above with substitution selected from straight or
branched (Cl-cs)alkyl: carboxy(cz-c4)alkylamino group
selected from aminoacetic acid, a~aminopropionic aciq,
p—aminopropionic acid; a~butyric acid, and
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f-aminobutyric acid and the enantiomers of said
carboxy(cz-c4)alkylamino group; (cl-c4)alkoxy—
carbonylamino group substitution selected from methoxy-
carbonyl, ethoxycarbonyi, allyloxycarbonyl, propoxycar-
bonyl, isoproproxycarbonyl, 1,1l-dimethyl-
ethoxycarbonyl, n-butoxycarbonyl[ and 2-methylpropoxy-
carbonyl; (Cl-c4)alkoxyamino group substitution select-
ed from methoxy, ethoxy,n-propoxy, l-methylethoxy,
n-butoxy, 2-methylpropoxy, and 1,1l-dimethylethoxy;
(c3-cs)cycloalkoxyémino group selected from cyclopro-
poxy, trans-1,2-dimethylcyclopropoxy, cjs—l,z-dimethyl—
cyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptoxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy,
bicyclo[2.2.2]oct-2~-yloxy and the diastereomers and
enantiomers of said (c3-c8)cycloalkoxyamino group;
(cs—clo)aryloxyamino group selected from phenoxyamino,
l1-naphthyloxyamino and 2-naphthyloxyamino; (C7—C
arylalkoxyamino group substitution selected from
benzyloxy, 2-phenylethoxy, l-phenylethoxy,
2-(naphthyl)methoxy, 1-(naphthyl)methoxy and phenylpro-
jolod 3’4

Rs is selected from hydrogen: straight or branched
(c,-C5)alkyl group selected from methyl, ethyl,
n-propyl or 1-methy1ethy1; (cs-clo)aryl group selected
from phenyl, e-naphthyl or g-naphthyl; (C,-Cg)arakkyl
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

110~

Se hetercatom optionally having a benzo or pyrido ring

fused thereto:
[\ or (—/:S

4 Z

’

Z = N, O, S or Se eetHasBeenRTlaced

T ML
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such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrro-
lidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydro-
furanyl, furanyl, benzofuranyl, tetrahydrothienyl,
thienyl, benzothienyl or selenazolyl, or a five mem-
bered aromatic ring with two N, O, S or Se heterocatoms

-8

optionally having a benzo or pyrido ring fused thereto:

Zl : Z1

| /> or /)
z

Z or Z1 ='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 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

(C -C )alkyl. Ce -aryl; substituted C -aryl (substitu-
tion selected from halo, (C )alkoxy, trlhalo(c C ) -
alkyl, nitro, amino, cyano, (c1 )alkoxycarbonyl
(cl-c3)alky1amino or carboxy): (C7-Cg)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

such as q-butyrolactem, s-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N hetercatoms such as
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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-l-piperazinyl,
4-ethyl-2,3-dioxo-l1-piperazinyl, 4-methyl-2,3-dioxo-
l-piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl,
2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or
-(CHz)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 selected from phenyl, c-naphthyl,
or fp-naphthyl;

R6 is selected from hydrogen; straight or branched
(Cl—c3)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl; (C6-C10)ary1 group ‘selected
from phenyl, a-naphthyl or pg-naphthyl:; (C7—Cg)aralky1

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 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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l 2> or '/TZ
Z

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxa-
zolyl, benzoxazolyl, indézolyl, 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, 0, S or Se hetercatoms and an adjacent appended
O heterocatom:

A A

(A is selected from hydrogen; straight or branched
(di—c4)a1ky1: cs-aryl; substituted cs-aryl (substitu-
tion selected from halo,(cl—c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (cl-c4)a1koxycarbony1,
(di-c3)alkylamino or carboxy); (C,-Cg)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 hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinyllor (cl-c3)alkylthiopyridazinyl,
or a six membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O hetero-
atom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-
dioxo~1-piperazinyl, 4-methyl-2,3-dioxo-l-piperazinyl,

i
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4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxomorpho-
linyl, 2-dioxothiomorpholinyl; or -(CHz)nCOOR7 where
n=0-4 and R7 is selected from hydrogen; straight or
branched (cl-c3)a1kyl selected from methyl, ethyl,
n-propyl or l-methylethyl:; or (CQ-Clo)aryl selected
from phenyl, a~naphthyl or pg-naphthyl; with the pro-

viso that R5 and r® cannot both be hydrogen;

or Rs and Rsltaken together are —(CH2)ZB(CH2)2
in B is selected from (CHZ)n and n=0-1, -NH,
-N(cl-c3)a1kyl [straight or branched], -N(cl—c4)alkoxy,

okygen, sulfur or substituted congeners selected from

-, where-

(L or D)proline, ethyl(L or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically
acceptable organic and inorganic salts or metal com-
plexes.

- Preferred compounds are compounds according
to the above formula I and IX wherein: X is halogen
or trifluoromethanesulfonyloxy, the halogen is selected
from bromine, chlorine, fluorine and iodine; R is
selected from hydrogen; halogen selected from bromine,

chlorine and iodine; or R = -NRlR2

and when R = -NRle

and R = hydrogen,R2 = methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl or
2~-methylpropyl;

and when R! = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl:

R3
(Cl-cs)alkyl group'selected from methyl, ethyl, propyl,

is selected from hydrogen; straight or branched

isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl: a—hydroxy(ci-c4)a1kyl group selected from
hydroxymethyl, a-hydroxyethyl, o-hydroxy-l-methylethyl,
a~hydroxypropyl and e-hydroxybutyl:; carboxyl(cl—cs)-
alkyl group:; (c6 clo)aryl group selected from phenyl,
a-naphthyl and g-naphthyl; substituted(cs-clo)aryl
group (substitutiqn selected from hydroxy, halogen,

fiu
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(Cl-c4)alkoxy, (Cl—c4)alkoxycarbony1, and carboxy)

-12-

(C7-C9)aralky1 group selected from benzyl,
l-phenylethyl, 2-phenylethyl and phenylpropyl:
substituted(c7-c9)aralkyl group [substitution selected
from halo, (Cl-c4)alkyl, (cl-c4)alkoxy, (Cl—c4)alky1-
sulfonyl, cyano and carboxy]: ,

R? is selected from hydrogen and (c;-C,)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl and
isobutyl;

when R3

does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); .
1712}
straight or branched alkyl monosubstituted amino group

W is selected from amino; hydroxylamino; (C

substitution selected from methyl, ethyl, n-propyl,
l1-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,l-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, l-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl and the diastereomers and
enantiomeré of said branched alkyl monosubstituted
amino group; (c3~C8)cycloalkyl monosubstituted amino
group substitution selected from cyclopropyl, trans-
1,2-dimethylcyclopropyl, cis-1,2-dimethylcyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, and the diastereomers and enantiomers of
said (C3-cs)cycloalkyl monosubstituted amino group:;
[(c4-clo)cycloa1ky1]alkyl monosubstituted amino group
substitution selected from (cyclopropyl)methyl,
(cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-2-
methylcyclopropyl)methyl and (cis-2-methylcyclobutyl)-
methyl; (C3-c10)alkenyl monosubstituted amino group
substitution selected from allyl, 3-butenyl, 2-~butenyl
(cis or trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-
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2—butenyi, 3-methyl-2-butenyl, 2-cyclopentenyl and
2-cyclohexenyl; (C7-C10)aralkylamino group substitution
selected from benzyl, 2-phenylethyl, l-phenylethyl,
2-(naphthyl)methyl, 1—(naphthy1)methYl and phenyl-
propyl:; straight or branched symmetrical disubstituted
(Cz—c14)alkylamino group substitﬁtion selected from
dimethyl, diethyl, diisopropyl, di-n-propyl, dibutyl
and diisobutyl; symmetrical disubstituted (c3-c14)-
cycloalkylamino group substitution selected from
dicyclopropyl, dicyclobutyl, dicyclopentyl,
dicyclohexyl and dicycloheptyl; straight or branched
unsymmetrical disubstituted (C3-c14)a1ky1 amino group '
wherein the total number of carbons in the substitution
is not more than 14; unsymmetrical disubstituted

-13-

(c4-cl4)cycloalkylamino group wherein the total number
of carbons in the substitution is not more than 14;
(Cz-cs)azacycloalkyl and substituted
(Cz-ca)azacycloalkyl group substitution selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,
4-methylpiperidinyl, 2-methylpyrrolidinyl, cis-
3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrroli-
dinyl, 2-azabicyclo{2.1l.l]hex~2-y1, 5—azabicycio-
[2.1.1]hex~-5-yl, 2-azabicyclo[2.2.1]lhept~-2-yl,
7-azabicyclo{2.2.1]hept-7-yl, 2-azabicyclo[2.2.2]oct~-
2-¥1l and the diastereomers and enantiomers of said
(Cz-cs)azacycloalkyl and substituted (cz-cs)azacyclo-
alkyl group; 1l-azaoxacycloalkyl selected from
mdrpholinyl and l-aza-5-oxocycloheptane; substituted
l-azaoxacycloalkyl group substitution selected from
2-(cl-c3)alkylmorpholinyl, 3—(Cl—c3)a1ky1isoxazo-
lidinyl, tetrahydrooxazinyl and 3,4-dihydrooxazinyl:
[1,n]-diazacycloalkyl and substituted (1,n)]~-diazacyclo-~-
alkyl group selected from piperazinyl, 2—(cl-c3)a1ky1-
piperazinyl, 4-(cl-c3)alkylpiperazinyl, 2,4-dimethyl-
piperazinyl, 4—(c1-c4)alkoxypiperaziny;, 2,5-diaza-
bicyclo(2.2.1]lhept-2-yl, 2,5-diaza-5-methylbicyclo-
[2.2.1]hept~2-yl, 2,3~-diaza-3-methylbicyclo[2.2.2]-
oct-2-yl, and the diastereomers or enantiomers of said

This Sheet Has Been Reﬂlaced
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[1,n]-diazacycloalkyl .and substituted
[(1,n)-diazacycloalkyl group; 1l-azathiacycloalkyl and
substituted 1-azathiacycloalkyl group selected from
thiomorpholinyl, 2-(C1-C3)alkylthiomorpholinyl and
3-(C3-CG)cycloalkylthiomorpholinyl; N-azolyl and
substituted N-azolyl group selected from 1-imidazolyl,
2-(c1-c3)alkyl-l-imidazolyl, 3-(cl-c3)alkyli1—
imidazolyl, 1l-pyrrolyl, 2-(c1-c3)alkyl-l-pyrrolyl,
3-(Cl-c3)alkyl—l-pyrazolyl, indolyl, 1-(1,2,3-
triazolyl), 4-(c1-c3)alkylél-(1,2,3-triazolyl),
5-(cl-c3)alkyl—}-(1,2,3—triazolyl) and
4-(1,2,4-triazolyl); (heterocycle)methylamino group
said heterocycle selected from 2- or |
3-furylmethylamino, 2~ or'3—thieny1methylamino, 2-, 3-
or 4-pyridylmethylamino, 2- or S5-pyridazinylmethyl-

‘amino, 2-pyrazinylmethylamino, 2-(imidazolyl)-

methylamino, (benzimidazolyl)methylamino, and
(benzothiazolyl)methylamine and substituted
(heterocycle)amino group as defined above with
substitution selected from straight or branched
(Cl-ce)alkyl: carboxy(cz-c4)alky1amino group selected
from aminoacetic acid, a-aminopropionic acid, g-amino-
propionic acid, a-butyric acid, g-aminobutyric acid and
the enantiomers of said carboxy(cz-c4)alkylamino group:;
(Ci-c4)alkoxycarbonylamino-group substitution selected
from methoxycarbonyl, ethoxycarbonyl, allyloxycarbonyl,
propoxycarbonyl, isoproproxycarbonyl, 1,1-dimethyl-
ethoxycarbonyl, n-butoxycarbonyl, and 2-methylpro-
poxycarbonyl; (Cl-c4)alkoxyamino group substitution
selected from methoxy, ethoxy, n-propoxy, l-methyl-
ethoxy, n-butoxy, 2-methylpropoxy, and 1,1-dimethyl-
ethoxy; (C3—C8)cycloa1koxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, cyclobutoxy, cyclo-
pentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,
bicyclo[2.2.1]hept-2-yloxy, bicyclo[2.2.2]oct-2-yloxy
and the diastereomers and enantiomers of said
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(c3—C8)cycloalkoxyamino group; (C7-cll)arylalkoxyamino
group substitution selected from benzyloxy, 2-
phenylethoxy, l-phenylethoxy, 2-(naphthyl)methoxy,
1-(naphthyl)methoxy and phenylpropoxy:

R5 is selected from hydrogen; straight or branched
(C,-C;)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)aralkyl
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 heterocatom optionally héving a benzo or pyrido ring
fused thereto:

0N e [3’

Z 5

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-

'mapic ring with two N, 0, S or Se hetercatoms optional-~-

ly having a benzo or pyrido ring fused thereto:

_ \
| /> or /4t
z .

Z or Z1 = N, 0O, 8 or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
1lyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-bjpyridyl or pyridylimi-
dazolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom:
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A ! A

(A is selected from hydrogen; straight or branched
(cl-c4)a1kyl; cs-aryl; (C7-c9)aralky1 group selected
from benzyl, l-phenylethyl, 2~phenylethyl or phenyl-
propyl)

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 -(CHZ)nCOOR7 where n=0-4 and R’ is selected from .
hydrogen; straight or branched (cl-c3)alky1 group
selected from methyl, ethyl, n-propyl or 1l-methylethyl;
or (CG—Clo)aryl group selected from phenyl, a—-naphthyl,
or p-naphthyl:; _

R6 is selected from hydrogen; straight or branched
(cl-ca)alkyl grbup selected from methyl, ethyl,
n-propyl or l-methylethyl:; (Cs-clo)aryl group selected
from phenyl, a-naphthyl or g-naphthyl:; (C7-c9)aralky1
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 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 two N, O, S or Se heteroatoms optional-
ly having a benzo or pyrido ring fused thereto:

z! z!

\

I 2> or /'Z
~Z

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-blpyridyl or pyridyl-
imidazolyl, or a five membered saturated ring with one

- or two N, O, S or Se hetercatoms and an adjacent ap-

pended O heteroatom:

A A

(A is selected from hydrogen; straight or branched
(Cl-c4)alky1: Cs—éryl: -(C7-cg)ara1kyl group selected
from benzyl, 1-pheny1ethy}, 2-phenylethyl or phenyl-
propyl) '
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such as g-butyrolactam, y~butyrolactone, imidazo-

-18-~

lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N hetercatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym~triazinyl, unsym-
tr1a21ny1, pyr1m1d1nyl or (c )alkylthiopyridazinyl:
(CH ) COOR where n=0-4 and R? is selected from
hydrogen. stralght or branched (C -c3)alky1 selected
from methyl, ethyl, n-propyl or 1—methylethy1: or
(c Clo)aryl selected from phenyl, 5a-naphthyl or
ﬂ-naphthyl, with the proviso that R™ and R cannot both

5-and R6 taken together are

be hydrogen; or R
-(CHZ)zB(CHz)z-, wherein B is selected from (CHZ)n and
n=0-1, -NH, -N(Cl—cs)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, pyrrolidine or piperidine:; and
the pharmacologically acceptable organic and inorganic
salts or metal complexes.

Particularly prefefred compounds are com-
pounds according to the above formula I and II wherein:
X is halogen'or trifluoromethanesulfonyloxy, the
halogen is selected from bromine, chlorine, fluorine -
and iodine; R is selected from hydrogen; halogen
selected from bromine, chlorine and iodine;
or R = -NR'R? |
and when R = —NRlR2 and R1

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

= hydrogen,

l-methylpropyl, 2-methylpropyl or 1,14dimethylethyl:
and when R1 = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

R> is selected from hydrogen; straight or branched
(cl-cs)alkyl group.selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl and hexyl:
(Cg—C,,)aryl group selected from phenyl, e-naphthyl

and p—naphthyl; (c7-c9)aralky1 group selected from

benzyl, l-phenylethyl, 2-phenylethyl and phenylpropyl:

lmmd
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R? is selected from hydrogen and (C,-C,)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl and
isobutyl;

-19-

when R3 does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be-either the racemate (DL) or the in-
dividual enantiomers (L or D):

W is selected from amino; (c 2) straight or branched
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,l1l-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,
l1-methyl-l-ethylpropyl and the diastereomers and
enantiomers of said branched alkyl monosubstituted
amino group; (C3-C5)cycloalkyl monosubstituted amino
group substitution selected from cyclopropyl, trans-
1,2-dimethylcyclopro§yl, cis~-1,2-dimethylcyclopropyl,
cyclobutyl and the diastereomers and enantiomers of
said (Ca-cs)cycloalkyl monosubstituted amino group:
[(c4-clo)cycloalky1]alkyl monosubstituted amino group
substitution selected from (cyclopropyl)methyl,
(cvclopropyl)ethyl and (cyclobutyl)methyl:; (Cé-clo)-
alkenyl monosubstituted amino group substitution se-
lected from allyl, 3-butenyl, 2-butenyl (cis or trans),
2-pentenyl, 4-octenyl, 2,3-dimethyl~2-butenyl,
3-methyl-2-butenyl, 2-cyclopentenyl and 2-cyclochexenyl:;
(C7-c10)aralkylamino group substitution selected from
benzyl, 2-phenylethyl, l-phenylethyl, 2-(naphthyl)-
methyl, l~(naphthyl)methyl and phénylpropyl; straight
or branched symmetrical disubstituted (cz-c14)a1kyl-
amino group substitution selected from dimethyl,
diethyl, diisopropyl, and di-n-propyl; straight or
branched unsymmetrical disubstituted (C,-C,,)alkylamino
group wherein the total number of carbons in the

i
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substitution is no more than 14; unsymmetrical

.-20-.

disubstituted (c4-cl4ycycloalkylamino group wherein the
total number of carbons in the substitution is no more
than 14; (cz-cs)azacycloalkyl and substituted (Cz-cs)-
azacycloalkyl group substitution selected from
aziridinyl, azetidinyl, pyrrolid{nyl, piperidinyl,
4-methylpiperidinyl, 2-methylpyrrolidinyl,
cis-3,4~dimethylpyrrolidinyl, trans-3,4-dimethyl-
pyrrolidinyl and the diastereomers and enantiomers of
said (C,-Cg)azacycloalkyl and substituted (dz-cs)~
azacycloalkyl group; l-azaoxacycloalkyl selected from
morbholinyl and l-aza-5-oxocycloheptane; substituted
l-azaoxacycloalkyl group substitution selected from
2-(cl-c3)alkylmo:pholinyl, 3-(c1-c3)alkylisoxazolidinyl
and tetrahydrooxazinyl; [1,n]-diazacycloalkyl and
substituted {1,n]-diazacycloalkyl group selected from
piperazinyl, 2-(c1-c3)alkylpiperazinyl, 4-(c1-c3)alkyl-
piperazinyl, 2,4-dimethylpiperazinyl, 2,5-diazabicyclo-
[2.2.1]hept~-2-yl, 2,5-diaza-5-methylbicyclo[2.2.1]-
hept-2-yl, 2,3-diaza-3-methylbicyclo[2.2.2]oct-2-y1,
and the diastereomers or enantiomers of said
{1,n]-diazacycloalkyl and substituted [1l,n]-diaza-
cycloalkyl group; 1l-—-azathiacycloalkyl and substituted
l-azathiacycloalkyl group selected from thiomorpholinyl
and 2-(C )alkylthlomorphollnyl, N-azolyl and
substltuted N-azolyl group selected from 1-1m1dazoly1

'1ndoly1, 1-(1,2,3-triazolyl) and 4-(1,2,4-triazolyl):

(heterocycle)methylamino group selected from 2- or
3-fﬁrylmethy1amino, 2- or 3-thienylmethylamino and 2-,
3- or 4-pyridylmethylamino; (cl—c4)alkoxycarbonylamino
group substitution selected from methoxycarbonyl,
ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyl,
isoproproxycarbonyl, 1,1l-dimethylethoxycarbonyl,
n-butoxycarbonyl, and 2-methylpropoxycarbonyl;
(Cl-c4)alkoxyamino group substitution selected from
methoxy, ethoxy, n-propoxy, l-methylethoxy, n-butoxy,
2-methylpropoxy, and 1,l-dimethylethoxy:;
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(C7—Cll)ary1alkoxyamino group substitution selected

-21~

from benzyloxy, 2-phenylethoxy, l-phenylethoxy,
2-(naphthyl)methoxy, 1-(naphthyl)methoxy and
phenylpropoxy:

R5 is selected from hydrogen; straight or branched
(¢,-C;)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)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 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,
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:

A z}

\

| /> or 7/t
i

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
1yl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl; or -(CH2)nC00R7 where n=0-4 and R7 is selected
from hydrogen; straight or branched (cl-c3)alky1 group
selected from methyl, ethyl, n-propyl or l-methylethyl:
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or (Cs—clo)aryl group selected from phenyl, a—-naphthyl,
or f-naphthyl: :

R6 is selected from hydrogen; straight or branched
(cl-c3)alky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl; (CG-Clo)aryl group selected
from phenyl, 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
menmbered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring

fused thereto:
!\ ar (:S

z 4

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 optional-
ly having a benzo or pyrido ring fused thereto:

z! z!

AY

| /> or 7/t
i

Z or Z1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
lyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridyl-
imidazolyl; or -(CHz)nCOOR7 where n=0-4 and R’ is se-
lecteg from hydrogen; straight or branched (Cl—C3)-
alkyl selected from methyl, ethyl, n-propyl or
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l-methylethyl; or (CG-Clo)aryl selected from phenyl,

e~naphthyl or g-naphthyl:; with the proviso that R5 and

R6 cannot both be hydrogen; or R5 and R6 taken together
are -(CHZ)ZB(CHZ)z-, wherein B is selected from (CHZ)h
and n=0-1, -NH, -N(cl-CB)alkyl [straight or branched]j,

-N(C,-C,)alkoxy, oxygen, sulfur or substituted

-23-

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.

Compounds of special interest are compounds
according to the above formula I and II wherein: X is
halogen or_triflgoromethanesulfonyloxy, the halogen is
selected from chlorine and fluorine; R is selected from
hydrogen:; halogen selected from chlorine and iodine; or
R = -NRIR?

and when R = --NRlR2 and R1 ='methy1 or ethyl,
R2 = methyl and ethyl:;
3

R~ is selected from hydrogen; straight or branched
(Cl-cz)alkyl group selected from methyl and ethyl;

R4 is selected from hydrogen and (Cl—cs)alkyl selected
from methyl and ethyl:

when R3 does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D):

W is selected from amino; (Cl-c4)straight or branched
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl
and l-methylpropyl:; (03-C4)cycloalky1 monosubstituted
amino group substitution selected from cyclopropyl and
cyclobutyl:; (Cz-cs)azacycloalkyl and substituted
(Cz-cs)azacycloalkyl selected from pyrrolidinyl,
piperidinyl and 4-methylpiperidinyl; l-azaoxacycloalkyl
selecﬁed from morpholinyl; [1,n]-diazacycloalkyl and
substituted [1,n]~ diazacycloalkyl group selected from
piperazinyl and 4-(c1-c3)alkylpiperazinyl: N-azolyl
and substituted
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N-azolyl group selected from l-imidazolyl,

2-(c,-Cy) alkyl-l-imidazolyl and 3- (C;-C,)alkyl-
l1-imidazolyl; (heterocycle)methylamino group said
heterocycle selected from 2-, 3- or
4-pyridylmethylamino; carboxy(cz—c4)alkylamino group
selected from aminoacetic- acid, e-aminopropionic acid, -
f~aminopropionic acid, e-butyric acid, ﬁ-aminobutyric'
acid and the enantiomers of said carboxy(cz-c4)-
alkylamino group;

R5 is selected from hydrogen; straight or branched
(cl-c3)alky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl:;

R6 is selected from hydrogen; straight or branched
(cl-c3)alky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl:; with the proviso that R
and R6 cannot both be hydrogen: or R5 and R6 taken
together are —(CH2)2B(CH2)2-, wherein B is selected
from (CHZ)ﬁ and n=0-1, -NH, -N(cl-c3)a1kyl [straight or
branched], rN(Cl-C4)alkoxy, oxygen, sulfur or

5

substituted congeners selected from (L or D)proline,
ethyl (L or D)prolinate, morpholine, pyrrolidine or
biperidine; and the pharmacologically acceptable organ-
ic and inorganic salts or metal complexes.

Also included in the present invention are
cdhpounds useful as intermediates for producing the
above compounds of formula I and II. Such inter-
mediates include those having the formula III:

This Sheet Has Been Replaced
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wherein:

Y is selected f;om (CHZ)nX', n= 0-5,:X' is halogen se-
lected from bromine, chlorine, fluorine and iodine; X
is halogen or trifluoromethanesulfonyl, the halogen is
selected from bromine, chlorine, fluorine and iodine. R
is selected from hydrogen; halodén selected from bro-
mine, chlorine, fluorine and iodine; or R = NR]'R2

and when R = -NRlR2 and Rl = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R1 = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, 1—methy1éthyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

and when R1 = n-propyl,

R2 = n~propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:;

and when R1 = l-methylethyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R' = n-butyl,
2

R”™ = n-butyl, l-methylpropyl or 2-methylpropyl:
and when R1 = l-methylpropyl,
R? = 2-methylpropyl:

R3 is selected from hydrogen; straight or branched

(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl: a-mercapto(cl-c4)alkyl group.selected from mer-
captomethyl, a-mercaptoethyl, o-mercapto-l-methyl-
ethyl, a-mercaptopropyl and o-mercaptobutyl; ae-hydroxy-
(Cl-c4)alkyl group selected from hydroxymethyl,
a-hydroxyethyl, o-hydroxy-l-methylethyl, a-hydroxy-
propyl and a-hydroxybutyl; carboxyl(cl-cs)alkyl group:
(Cs-clo)aryl group selected from phenyl, a-n?phthyl and
A-naphthyl; substituted(cs—clo)aryl group (substitution
selected from hydroxy, halogen,'(cl-c4)a1koxy, trihalo-
(Cl-c3)a1kyl, nitro, amino, cyano, (cl—c4)a1koxy-
carbonyl, (Cl—c3)alkylamino and carboxy): (c7-c9)aral~
kyl group selected from benzyl, l-phenylethyl,
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2-phenylethyl and phenylpropyl; substituted(c7-cg)-
aralkyl group [substitution selected from halo,
(Cl—c4)alky1, nitro, hydroxy, amino,'mono— or
disubstituted (cl-c4)alky1amino, (cl-c4)alkoxy,
(cl—c4)a1ky1sulfonyl, cyano and carboxy]:

rR? is selectea from hydrogen and'(cl—cs)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl: : '

when R° does not equal r? the stereochemistry of the

' asymmetric carbon (i.e., the carbon bearing the W sub-

stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmaco logic-
ally acceptible organic and inorganic salts or metal
complexes.

Preferred compounds are compounds according
to the above formula III where1n°
Y is selected from (CH ) x , n=0-5, x is halogen
selected from bromine, chlorlne, flourine and iodine;
X is halogen or trifluoromethanesulfonyloxy, the
halogen is selected from bromine, chlorine, fluorine
and iodine; . ' .
R is selected from hydrogen; halogen selected from bro-

mine, chlorine and iodine; or R = -NRle

and when R = --NR]‘R2 and_Rl

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

and when R1 = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl:

R3 is selected from hydrogen; straight or branched

= hydrogen,

(Cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl: a-hydroxy(cl-c4)alky1 group selected from
hydroxymethyl, a-hydroxyethyl, c~hydroxy-l-methylethyl,
a-hydroxypropyl and a-hydroxybutyl:; carboxyl(cl-cs)—
alkyl group:; (cs—clo)aryl group selected from phenyl,
a-naphthyl and g-naphthyl:; substituted(cs-clo)aryl
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group (substitution selected from hydroxy, halogen,
(cl-C4)alkoxy, (01—04)alkoxycarbonyl, and carboxy):
(C7-C9)aralky1 group selected from benzyl, l-phenyl-
ethyl, 2-phenylethyl and phenylpropyl; -substituted-
(C7-C9)aralkyl group [substitution selected from halo,
(c,-c,)alkyl, (C,-C,)alkoxy, (cl'-c 4)alkylsulfonyl,
cyano and carboxy]:

R4 is selected from hydrogen and (cl-c4)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl and iso-
butyl;

when R3 does not equal R4
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmaco-

-27-

the stereochemistry of the

logically acceptible organic and inorganic salts or
metal complexes.

Particularly preferred compounds are com-
pounds according to the above formula III wherein:
Y is selected from (CHz)nx’, n=0~5, X' is halogen
selected from bromine, chlorine, fluorine and iodine;
X is halogen or trifluoromethanesulfonyloxy, the
halogen is selected from bromine, chlorine, fluorine
and iodine;
R is selected from hydrogen; halogen selected from bro-

mine, chlorine and iodine; or R = ~-NRIR?
and when R = -NRlR2 and R1 = hydrogen,
2

R™ = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and when R1 = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:;

R3 is selected from hydrogen; straight or branched
(Cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl and hexyl:
(CG-Clo)aryl group selected from phenyl, a~naphthyl and
A-naphthyl; (c7-C9)aralky1 group selected from benzyl,

l-phenylethyl, 2-phenylethyl and phenylpropyl:
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R° is selected from hydrogen and (Ci-C4)alkyl selected

-Z28~—

from methyl, ethyl propyl, isopropyl, butyl and
isobutyl;

when R3 does not equal R4

the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacological-
ly acceptible organic and inorganic salts or metal com-
Plexes. .
Compounds of special interest are compounds
according to the above formula III wherein:
Y is selected from (CHz)nx', n=0-5, x' is halogen
selected from bromine, chlorine, flourine and iodine:;
X is halogen or trifluoromethanesulfonyloxy, the
halogen is selected from chlorine and fluorine; R is
selected from hydrogen; halogen selected from chlorine

and iodine; or R = -NR1R2

and when R = --NRlR2 and R1 = methyl or ethyl,

R” = methyl and ethyl:;

R3 is selected from hydrogen; straight or branched
(Cl-cz)alkyl group selected from methyl and ethyl:;
R4'is selected from hydrogen and (Cl-CG)alkyl selected
from methyl and ethyl;
when R3 does not equal R4

asymmetric carbon (i.e., the carbon bearing the W sub-

the stereochemistry of the

stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacologi-
cally acceptible organic and inorganic salts or metal
complexes.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The novel compounds of the present invention

may be readily prepared in accordance with the
following schemes.
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1a. R = NR%R3, R? = R
"1b. R = NR%R®, R? & R3

lc. R = X, X = halogen, hydrogen

The starting 9-azido-7—(éubstituted)-6-de—
methyl-6-deoxytetracycline, 1, described in formula 1
is prepared according to Scheme I.
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Scheme 1
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In accordance with Scheme I, 9-amino-7-(sub-
stituted)-6-demethyl-6-deoxytetracycline 2, or the
mineral acid or halide salt, dissolved in 0.1N
methanolic hydrogen chloride, is treated for from 5
minutes to 8 hours at from -20°C to +45°C with an
excess of n-butyl nitrite to givé a 9-diazonium-7-
(substituted)-6-demethyl-6-deoxytetracycline, 3, or the
mineral acid or halide salt. The formed diazonium
compound, 3 , or the mineral acid or halide salt, dis-
solved in 0.1 N methanolic hydrogen chloride, is
treated for 5 minutes to 8 hours at from -5°C to +50°c¢
with one equivalent of sodium azide to give the
corresponding 9-azido-7-(substituted)-6-demethyl-6-
deoxytetracycline, 1, or the mineral acid or halide
salt.
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Scheme 2

Strong acid
(Het, HyS0,, CFySOzH, CH;SO4H,
HI, HF and HBr)
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In accordance with Scheme II, a 9-azido-7-
(substituted)-6~demethyl-6~deoxytetracycline, 1, or the
mineral acid or halide salt, is treated for from 5
minutes to 12 hours at from -5°C to 40°C with a strong
acid, such as sulfuric acid, hydrochloric acid,
methanesulfonic acid, trifluoromethanesulfonic aciqg,
hydrobromic, hydroiodic, or hydrogen fluoride to
produce a 9-amino-7-(substituted)-8-(substituted)-6-
demethyl-6-deoxytetracycline, 4, or the mineral acid or
halide salt. :
) The 9-amino-7-(substituted)-8-(substituted)-
6—demethy1-6fdebxytetracycline, 4, or the mineral acid
or halide salt, can be further converted as described
in Scheme III. '
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Scheme 3

Y = (CHy), X,

Q - Cl, Br,

n -0 -5

| eand F
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In accordance with Scheme III, a 9-amino-7-
(substituted)-8-(substituted) -6~demethyl-6-~deoxytetra-
cycline, 4, or the mineral acid or halide salt, is

treated at room temperature for from 0.5 - 2 hours with
an acid chloride of the formula:

s 0

R
R4%/u\x
W

wherein R?, R4, W and X are defined hereinabove; in the
presence of a suitable acid scavenger, in a suitable
solvent, to form the corresponding 9-[ (substituted
glycyl)amido]-7-(substituted)-8- (substituted)-6-
demethyl-6-deoxytetracycline, 5,
halide salt. '

The acid scavenger is selected from sodium
bicarbonate, sodium acetate, pyridine, triethylamine,
N,O0-bis(trimethylsilyl)acetamide, N,O-bis(trimethyl-
silyl)trifluorocacetamide, potassium carbonate, a basic

or the mineral acid or

ion exchange resin or equivalent thereof.

The solvents are selected ffom water, tetra-
hydrofuran, N-methylpyrrolidone, 1,3-dimethyl-2-imi-
dazolidinone, hexamethylphosphoramide, 1,3-dimethyl-
3,3,5,6-tetrahydro-2(1H)pyrimidinone, 1,2-dimethoxy-
ethane or équivalent thereof. _

. Alternatively, in accordance with Scheme III,
9-amino-7-(substituted)~8~(substituted)-6-demethyl-6-
deoxytetracycline, 4, or the mineral acid or halide

salt, is treated with a straight or branched chain
a-haloacyl halide of the formula:

0

R3
R4;>T’Jl\‘o

Y
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wherein R3, R4 and Y are defined hereinabove and Q is
halogen selected from bromine, chlorine, fluorine and
iodine, such as bromoacetyl bromide, chloroacetyl
chloride, 2-bromopropionyl bromide or equivalent
thereof; in the presence of a suitable acid scavenger,
in a suitable of solvent, to form the corresponding

9-[ (haloacyl)amido]-7-(substituted)-8-(substituted)-6-
demethyl-6-deoxytetracycline, 6, or the mineral acid or
halide salt.

The halogen, ¥, and halide, Q, in the
haloacyl hallde can be the same or different halogen
and are selected from bromine, chlorine, iodine and
fluorine; Y is (CHZ)nx', n= 0-5 and_x' is a halogen.

The acid scavenger and suitable solvent are
as defined hereinabove.

The 9-[(haloacyl)amido]-7-(substituted)-8-
(substituted)46-demethyl-é-deoxytetracycline, 6, or
mineral acid or halide salt, is treated, under an inert
atmosphere of nitrogen, argon or helium, with nucleo-~
philes of the formula, WH, where W is defined
hereinabove, such as amines or substituted amines or
equivalents thereof, in a suitable solvent to form the
corresponding 9-[ (substituted glycyl)amido]=-7-(sub-
stituted)-8-(substituted)-6-demethyl-6-deoxytetra-
cytline, 5, or mineral acid or halide salt.
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Scheme 4
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In accordance with Scheme IV, compound
5 is selectively N-alkylated in the presence of formal-
dehyde and either a primary amine of the formula RNH
such as methylamine, ethylamine, benzylamine, methyl

2

glycinate, (L or D)lysine, (L or D)alanine or their
substituted congeners; or a secoﬁdary amine of the
formula RSRGNH such as morpholine, pyrrolidine,
piperidine or their substituted congeners to give the
correspondihg Mannich base adduct, 7.

The 9-[ (substituted glycyl)amidoj—7—(sub-
stituted)-8-(substituted)-6-demethyl-6-deoxytetra-
cyclines 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 Transformations, VCH Publishers,
411-415, 1989). Preferably, the 7-(substituted)-
8-(substituted)-9—(substitutéd)-6-demethy1-6-deoxy—
tetracyclines 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,
afkylsulfonate or arylsulfonate. Depending on the
stoichiometry of the acids used, the salt formation
occurs with the C(4)-dimethylamino group (1 equivalent
of acid ) or with both the C(4)-dimethylamino or the W
group (2 equivalents of acid). The salts are preferred
for oral and parenteral administration.

Some of the compounds of the hereinbefore
described Schemes have centers of asymmetry at the
carbon bearing the W substituent. The compounds may,
therefore, exist in at least two (2) stereoisomeric
forms. The present invention encompasses all
stereocisomers of the compounds whether free .from other
stereoisomers or admixed with stereoisomers in any
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proportion of enantiomers. The absolute configuration
of any compound may be determined by conventional X-ray
crystallography.

The stereochemistry centers on the tetra-
cycline unit (i.e., C-4, C-4a, C-5a and C-12a) remain
intact throughout -the reaction séquences.

BIOLOGICAL ACTIVITY
Methods for in Vitro an;ibacteria; evaluation
(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 0.1 ml Muller-Hinton II
agar (Baltimore Biological Laboratories) per well. An
inoculum level of 1-5 x 105 CFU/ml, and a range of
antibiotic concentrations (32-0.004 microgram/ml) is
used. MIC is determined after the plates are incubated
for 18 hours at 35°C in a forced air incubator. The
test organisms comprise geneticaily defined strains
that are sensitive to tetracycline and resistant
strains that are insensitive to tetracycline, either by
preventing the antibiotic from interacting with
bacterial ribosomes (tetM) or by a tetK encoded mem-~
brane protein which confers tetracycline resistance
by energy-dependent efflux of the antibiotic from the
cell.

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-(N,N-dimethylglycyl-
amido) -6~demethyl-6~deoxytetracycline, as shown 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,
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S.aureus UBMS 90-1 and 90-2, E. coli UBMS 89-1 and
90-4) and is equally as effective as minocycline
against susceptible strains. '

Most importantly, these compounds also ex-
hibit antibacterial activity against bacteria that con-
tain an active efflux resistant mechanism as in teta,
tetB, or tetK (i.e., E. coli UBMS 88-1, E. coli PRPI
tetA, E. coli Me4l100 TN10-tetB, and S. aureus UBMS 88~7
tetk).

As can be seen from Table I, compounds of the
inyention may be used to prevent or control important
mammalian and veterinary diseases such as diarrhea,
urinary tract infections, infections of skin and skin
structure, ear, nose and throat infections, wound
infections, mastitis and the like.
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COMPOUND LEGEND FOR TABLES

{4S~(4a,12aa) ]-8~Chloro-4~(dimethylamino) -9~
[[ (dimethylamino)acetyl]amino]-1,4,4a,5,5a,-
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2—naphthacenecarﬁoxamide disulfate.

[4S-(4c,12ac) ]-8-Chloro-4,7~(dimethylamino) -
9-{[ (dimethylamino)acetyljaminol-1,4,42,5,5a,6,~-
11,12a~-octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-2~-naphthacenecarboxamide.

[4S-(4a,12aa) ]-8-Chloro-4~-(dimethylamino) ~
9-[[(dimethylamino)aéetyl]amino]-l,4,4a,5,5a,—
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2-naphthacenecarboxamide.-

[4S-(4a,12aa) ]=-9~[ [ (Butylamino) acetyl]amino]-8-
chloro-4~(dimethylamino)-1,4,4a,5,5a,6,11,12a~-
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo~
2-naphthacenecarboxamide dihydrochloride.

{78=-(7a,10aa) ]-N-[9-(Aminocarbonyl)-3-chloro-7-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahydroxy-~10,12-dioxo-2-
naphthacenyl]-l-pyrrolidineacetamide dihydro-
chloride. -

~ [45-(4a,12ac) ]-8-Chloro-4-(dimethylamino)-1,4,~
4a,5,5a,6,11,12a~-octahydro-3,10,12,12a~tetra-
hydroxy-1,11-dioxo-9-[ [ (propylamino)acetyl]amino]-
2-naphthacenecarboxamide dihydrochloride.

[4S-(4a,12aa) ]-8—-Chloro-9—( [ (cyclopropylmethyl-

amino)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,-
5a,6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy-

1,11-dioxo-2-naphthacenecarboxamide dihydro-
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chloride.

[4S-(4a,12aa) ]-8~Chloro-4-{dimethylamino)-1,4,4a,~
5,5a,6,11,12a~octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-9-[[ (pentylamino)acetyl]amino]-2-~
naphthacenecarboxanmide dihy&rochloride.

[4S-(4a,1l2aa) ]-8~-Chloro-4-(dimethylamino)=-1,4,4a,~
5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-9~[ [ (methylamino)acetyljamino]-2-
naphthacenecarboxamide dihydrochloride.

[{7S-(7a,10aa) }-N-[9-(Aminocarbonyl)-3-chloro-7-
(dimethylamino)-5,5a,6,6a,7,10,10a,12~-octahydro-
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-
naphthacenyl ]~-l1-piperidineacetanide dihydro-
chloride. '

[(4S-(4a,12aa) ]-9-( (Chloroacetyl)amino}-8~chloro-
4-(dimethylamino)-1,4,4a,5,52a,6,11,12a-octahydro-
3,10,12,12a-tetrahydroxy-1, 11-dioxo-2-
naphthacenecarboxamide hydrochloride.

Minocycline

Tetracycline
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Table |

ANTIBACTERIAL ACVIVITY OF 8-(SUBSTITUTED)-9-[(SUBSTITUTED GLYCYL)AMIDO) -6-DEMETHYL - 6-DEOXYTETRACYCL INES

MIC Cug/ml)
Compound

I | I
|organism | A B c 0 E F G H 1 J K L LI
| |
|E. coli UBMS 88-1 Tet 8B | 2 >32 1 2 1 0.5 1 2 1 4 »32 16 >32
|E. coli J3272 Tet sens ] 1 NT NT NT NT NT NT NT NT NT NT Nt NT
] |
|E. coli MC 4100 Tet sens. | NT 2 0.25 0.25 0.25 0.12 0.25 0.25 0.25 1 8 0.25 0.5
| |
|[E. coti PRP1 Tet A » | 4 16 8 2 4 4 2 16 8 »32 4 32
|E. coli MC 4100 TNIOC Tet 8 | 2 >32° 1 1 1 0.5 1 2 1 4 >32 8 >32
I | : :
|E. coli 43272 Tet C | 8 16 8 2 1 1 1 2 16 4 >32 2 >32
|E. coli uUBMS 89-1 Tet M | 0.5 32 0.25 0.5 0.25 0.5 0.5 0.5 2 1 8 16 32
] |
|E. coli UBMS 89-2 Tet sens. | 16 1 1 1 1 2 2 4 »32 1 2
|E. coli 42175 | 1 32 1 1 1 1 1 2 1} 4 >32 1 2
| |
|E. coli- BAJS003 IMP MUT | 0.5 0.12 0.12 0.25 0.12 0.12 0.12 0.25 0.25 0.25 1 0.06 0.5
JE. coli UBMS 90-4 Tet M | 1 »32 0.5 1 1 0.5 1 2 1 4 >32 >32 R
| ] :
{E. coli uBMS 90-5 | 1 32 1 1 1 0.5 1 2 1 4 »32 1 1
|E. coli #311 (MP) | 0.5 4 0.5 1 0.25 0.5 1 2 2 2 16 1 1
| |
|€. coli ATCC 25922 | 0.5 8 0.5 1 0.25 0.5 1 2 1 2 16 1 1
|E. coli 43272 Tet D } 0.5 32 0.5 1 0.25 0.25 1 1 1 2 »32 8 >32
| | :
|S. mariescens FPOR 8733 | 16 >32 8 16 8 8 8 16 16 >32 >32 8 »32
|X. mattophilia NEMC 87210 i 2 0.5 0.05 4 1 2 4 4 16 4 8 0.25 8
| |
|Ps. acruginosa ATCC 27853 |»32 »32 >32 >32 32 3R 32 »32 16 >32 »32 8 16
|S. sureus NEMC 8769 { 0.06 0.12 0.03 0.5 0.25 0.25 0.5 0.5 0.5 0.5 0.5 0.12 0.25

|
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ANTIBACTERIAL ACTIVITY OF 8-(SUBSTITUTED)-9- {(SUBSTIJUVED GLYCYL)AMIDO)-6-DEMETHYL -6-DEOXYTETRACYCLINES

Jable 1 (conttd)

MIC Cua/mt) .
Compound

[ | |
|organism | A ] c 0 £ F G H 1 J X L M ]
I | I
Is. aureus UBMS 83-4 ] 0.2 0.2 0.12 0.5 0.25 0.25 0.5 0.5 0.5 1 0.5 0.12 0.5 |
|s. aureus UBMS 88-5 Tet M | 0,25 0.25 2 1 0.25 0.5 0.5 1 0.5 1 1 8 >32 |
| | |
{S. aureus UBMS 88-7 Tet K | 2 2 0.25 8 2 8 8 4 >32 2 4 0.25 »32 |
|S. aureus UBMS 90-1 Tet M | 0.5 0.5 4 2 0.25 0.5 2 2 0.5 2 1 8 >32 |
| | |
|S. eureus UBMS 90-3 ] 012 0.12 0.12 0.2 0.12 0.5 0.12 0.25 0.5 025 0.5 0.06 0.5 |
|S. aureus UBMS 90-2 Tet M | 0.5 0.25 1 0.5 0.25 0.5 0.5 0.25 0.5 0.5 0.5 4 32 |
| | |
IS. esureus IVES 2943 |4 4 4 16 4 16 16 8 »32 2 4 4 >32 |
IS. esureus ROSE (MP) |16 8 1 6, 8 16 32 8 32 4 6 1 32 i
| d| : |
|$. aureus SMITH (MP) ] 0.25 0.12 0.12 0.5 0.25 0.25 0.5 0.5 0.5 1 0.5 0.12 0.5 |
|S. aureus IVES 1 983 |4 4 4 8 4 8 16 4 »32 4 4 4 »32 |
| | |
|S. aureus ATCC 29213 {003 0.5 0.25 0.5 0.25 0.25 0.25 0.5 0.5 0.5 0.5 0.12 0.5 |
{S. hemolyticus AVHAW 88-3 | 1 0.5 0.5 8 2 4 8 4 2 4 4 0.25 1 |
| i |
|Enterococcus 12201 ] 0.25 0.12 8 0.5 0.25 0.25 0.25 6.25 0.5 0.5 2 8 »32 |
|E. faecalis ATCC 29212 jo.t2 0.1 0.5 0,25 0.12 0.12 0.25 0.12 0.25 0.25 0.5 4 16 [

| |
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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, sol-

.vents, diluents and the like, and may be administered

orally in such forms as tablets, capsules, dispersible
powders, granules, or suspension; containing, for
example, from about 0.05 to 5% of suspending agent,
syrups containing, 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% suspeﬁding agent in an
isotonic medium. Such pharmaceutical preparations may
contain, for example; from about 25 to about 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-
céﬁtically acceptable carriers, adjuvants and vehicles.
It will be understood, however, that the specific dose
level and frequency of dosage for ény 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, géneral health,
sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the parti-
cular condition, and the host undergoing therapy.

These active compounds may be administered
orally as well as by intravenous, intramuscular, or
subcutaneous 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 particﬁlar form of admini-
stration desired. Adjuvants customarily employed in
the preparation of pharmaceutical compositions may be

-advantageously. included, such as flavoring agents,

coloring 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 admini-
stration are solid compositions, particularly tablets
and hard-filled or liquid-filled capsules. Oral
administration of the compounds is preferred.

’ These active compounds may also be admini-
stered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can 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 in-
jectable use include sterile aqueous solutions or dis-
persions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or disper-
sions. 1In all cases, the form must be sterile and
must be fluid to the extent that easy syringability
exists. It must be stable under the conditions of
manufacture and storage and must be preserve against
the contaminating action of microorganisms such as
bacterial 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 be construed as limiting the scope of the in-
vention. il

Example 1

78=(7a 10 a)1-9-~ inocarbon =4,7-bis(di-
methylamino)-5,5a,6,6a,7,10,10a,12-octahydro~1,8,10a,

li-tetrahvdroxy-10.,12-dioxo-2-naphthacenediazonium

' 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,ll1~dioxo-2-naphthacenecarboxamide
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°cC 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-(4ca, 12ac)]}=-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
hydrochloride (1:1)

To a room temperature solution of 2.64 g of
product from Example 1 dissolved in 84 ml of 0.1N
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 I.

Example 3
9-Amino-8~chloro~4,7-bis(dimethylamino}-~1.4,4a,5,5a,6,
11,312a—-octahydro—-3,10,12,12a-tetrahydroxy-1,11-dioxo-2

naphthacenecarboxamide sulfate
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One gram of product from Example 2 is added_
to 10 ml of 0°C concentrated sulfuric acid. The re-
action is stirred at 0°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).
Example 4
[4S—-(4a, 12ac) ]=-9-Amino-~4,7-bis(dimethylamino)
=8-fluoro-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

procedure of Example 3 using the product of Example 2
and liquid hydrogen fluoride.

Example 5
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 hydrochloride (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 6
[4S—-(4c,12aa) ]-9-Amino-4—~(dimethylamino)-8-
fluoro-1.4.4a.,5,5a,6,11,12a-octahydro=3,
10,12,12a-tetrahvdroxy-1,11-dioxo-2-

naphthacene carboxamide _
The title compound is prepared by the

procedure of Example 3 using 9~azido-6-demethyl-6-
deoxytetracycline and liquid hydrogen fluoride.
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Example 7
[4S=(4a,12ac) ]-9-Amino=-4,7-bis(dimethylamino) -
1.4,4a,5,5a,6,11,12a-octahydro~-3,10,12,12a~
tetrahydroxy-1,11-dioxo-8-[ [ (trifluoromethyl)-

sul fonyl Joxy]-2-naphthacenecarboxamide
The title compound is ﬁfepared by the

procedure of Example 3 using 9-azido-4,7-bis(dimethyl-
amino)-6~demethyl-6-deoxytetracycline and trifluoro-

10 methanesulfonic acid.

Example 8
4S-(4a.12ac) ]~9-Amino-4~(dimethylamino)-1,4,4a,5,5a,-
6,11,12a-octahydro=3,10,12,12a, tetrahydroxy-1,11~
dioxo-8-[[ (trifluoromethyl)sulfonyljo -2=
naphthacenecarboxamide
The title compound is prepared by the
procedure of Example 3 using 9-azido-4-(dimethylamino)-
6—demethyl~-6 -deoxytetracycllne and trifluoromethane-
sulfonic acid. '

15

20 Example 9

4S-(4a,12ac) 1-9~[ (Chlorcacetyl)amino}-8-chloro-4,7-
bis(dimethzlamino)—1.4.4a.5,5a,6.11,12a-octahzdro-
3,10.12.lza-tetrahxdro;z—l.il-dioxo-z—

naphthacenecarboxamide.
A well-stirred cold solution of 1.0 g of

product from Example 3, 2 ml of 1,3~-dimethyl-2-
imidazolidinone and 1.0 g of sodium bicarbonate is
treated with 0.30 ml of chloroacetyl chloride. The
solution is stirred at 25%°C for 30 minutes, filtered
and the filtrate added dropwise to 500 ml of diethyl
ether to afford 1.0 g of yellow product.
'Examgle 10
4S-(4c,12ac) 1-9~{ (Bromoacetyl)amino]-8-chloro-
4,7-bis(dimethzlamino)-1.4.4a.5,5a.6.11!12a-
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo~2~

naphthacenecarboxamide. i
A well-stirred cold solution of 1.0 g of

product from Example 3, 2 ml of 1,3-dimethyl-2-

25

30

35
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imidazolidinone and 1.0 g of sodium bicarbonate was
treated with 0.36 ml of bromoacetyl bromide. The
solution was stirred at 25°C for 30 minutes, filtered
and the filtrate added dropwise to 500 ml of diethyl
ether to afford 0.7 g of yellow product.
Example 13
[4S-(4a,122aa) ]-9~[ (a~Bromopropionyl)amino}l-~
8-chloro-4,7-bis(dimethvlamino)~1,4,42,5,5a,~
6,11,12a~-octahydro-3,10,12,12a~tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide.

A well-stirred cold solution of 1.0 g of
product from Example 3, 2 ml of 1,3-dimethyl-2-imidazo-
lidinone and 1.0 g of sodium bicarbonate was treated
with 0.42 ml of bromopropionyl bromide. The solution
was stirred at 25°C for 30 minutes, filtered and the
filtrate added dropwise to 500 ml of diethyl ether to
afford 1.0 g of yellow product. '

Substantially following the method, described
in detail herein above in Example 10, the compounds of
the invention listed in Examples 12 - 19 are prepared.

Example 12
4S—(4a,12ac) 1-9~[ (a=Bromocyclobutylacetyl)amino]-
8-chloro-4.,7-bis(dimethylamino)-1,4,4a,.5,5a,6,11,312a~-
octahydro-3,10,12,12a~tetrahydroxy-1,11-dioxo-2~-
naphthacenecarboxamide .
Example 13
4S—(4a,12aa) 1=-9-[ (ec-Bromophenylacet 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
Example 14
[4S-(4a.12aa)]-9-[(a-Bromb-a—czclog;ogxlprogionxl)—
amino]-8-chloro=4,7-bis(dimethvlamino}-1.4,4a.,5,5a,~
6.11,12a~octahydro-3,10,12,12a~-tetrahydroxy-1,11~
dioxo-~2-naphthacenecarboxamide
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_ Example 15.
[4S—(4a,12aa)]-9-[(a~B;om042,2-dimethxlbutzry1)amino]-
8-chloro-4,7-bis(dimethylamino)-;.4.4a.5,5a.6.11.12a-

octahgdro-3.10,12.12a-tetrahxd;oxx-1.Ll-dioxo-z-
naphthacenecarboxamide
Example 16
4S—=(4qa,12aa) 1=-9-[ (a~Bromo=(2,4-difluorophenyl)acetyl) - .
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
Example 17
4S-(4c,12aa) ]=9-[ (a=Bromo=-(2-furyl)propionyl)aminol -
8-chloro-4,7-bis(dimethylamino}-1,4,4a,5,5a,6,11,12a~
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2=

naphthaceéenecarboxamide
Exanple 18 .
(4S-(4c,12ac) 1-9~[ (a=Bromo-(3-methoxvcarbonyl-
propionyl))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
Example 19 )
[4S—-(4a,12aa) ]-9~[ (a~Bromo=(4-methoxycarbonylbutyryl))
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
Example 20
4S~(4c,12ac) 1-9~-[ (Bromoacetyl)aminol-4,7-bis-
(dimethylamino)~8-fluotro-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
procedure of Example 10 usiné the product from Example
4,
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Example 21
4S-(4a,12ac) -9~ (Bromoacetyl)aminol-4,7-bis(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-
tetrahydroxy=-1,11-dioxo-8~[[ (trifluoromethyl)-

sulfonyl Joxy]—-2-naphthacenecarboxamide
The title compound is brepared by the

procedure of Example 10 and using the product from
Example 7.
. Example 22
4S-(4a,12aa) 1=-9~-{ (Chloroacetyl)amino]-8-chloro=4-
(dimethylamino)~1,4,4a,5,5a,6,11,12a~octahydro-
3,10,312,12a~tetrahydroxy=1,11-dioxo-2-

naphthacenecarboxamide hydrochloride
A 25°c solution of 1.247 g of product from

Example 5, 12 ml of DMPU and 6 ml of acetonitrile is
treated with 0.564 g of chloroacetyl chloride. The
mixture is stirred for 45 minutes and added dropwise to
a mixture of 80.ml of 2-propanol and 400 ml of diethyl
ether. The resultant yellow scolid is filtered and
washed several times with diethyl ether and dried in
vacuo to give 1.25 g of product.
MS (FAB) = m/z 540 (M + H)
Example 23
45=(4c,12ac) 1-9—~[ (Bromoacetvl aﬁino -8-chloro—4-
(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a-tetrahvdroxy-1,11-dioxo-2-

naghthacenecarboxamlde hydrobromide
A 25° solution of 1.247 g of product from

Example 5, 12 ml of DMPU and 6 ml of acetonitrile is
treated with 0.62 g of bromoacetyl bromide. The
mixture is stirred for 45 minutes and added dropwise to
a mixture of 80 ml of 2-propanol and 400 ml of diethyl
ether. The resultant yellow solid is filtered and
washed several times with diethyl ether and dried in
vacuo to give 1.35 g of product.

Substantially following the method, described
in detail herein above in Example 22 or 23, the
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compounds of the invention listed in Examples 24 - 30
are prepared.
Example 24
4S-(4a,12aa) 1=-9~[ (Chloropropio minoj-8-chloro-
~(dimethylamino}-1,4,4a,5,5a.6,11,12a-octahydro-
;0,12.;2a-tetrahgdro;x:1.11-diogo-2-
naphthacenecarboxamide hydrochloride
Example 25
45~-(4c,12a0 -9- Chlorcbut l1)amino}-8-chloro=-4-
{dimethylamino)-1.4,4a,5,5a,6,11,12a-octahydro=
3,310,12,12a~tetrahydroxy-1,11~-dioxo—=2-
naphthacenecarboxamide hydrochloride.
_ Example 26
4S-(4c,12a30) 1=9~ {-Hydroxyphenyl)-a-chloroacetyl]-
aminol-g8-chloro-4-(dimethylamino)-1,4,4a,5,.5a,6,11,~
12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide hydrochloride
Example 27
4S=(4c,12ac) 1=9~[[ (2-Fluorophenyl) ~a-bromoacetyl]-
amino]-8-chloro-4-(dimethylamino)~1,4.,4a,5,52,6,11,-
12a-octahxdro-3,10.12,12a-tetrahxdroxz-1.11-d10xo-
2-naphthacenecarboxamide hzdrobromlde
Example 28
 [4S=(4a,12a¢) ]-9~[ (2-Bromo—-4—-pentenoyl)aminocj-8-

i chloro~4~(dimethylamino)-1,4.4a,5,54,6.11,12a~-
octahidro-3,10.12.1ga-tetrahxdrozx-1.11—dioxo-
z—ngphtgacenecarquamide hydrobromide
Example 29
[4S—-(4a,12a¢) ]-9-[ (a=Bromophenylbutyryl)amino}~-8-
chloro-4-(dimethylamino)-1,4,4a,5.5a,6,11,12a-
octahydro=-3,10,12,12a~tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide hydrobromide
Example 30
4S—-(4a,12aa) 1-9-[ ((4-Pyridyl) -a-bromoacetyl)aminol~8—
chloro-4-(dimethylamino)-1,4,4a,5.5a,6,11,12a~
octahydro-3,10,12,12a-tetrahydroxy-1.11-dioxo-
2-naphthacenecarboxamide hydrobromide

10

15

20

30

35



10

15

20

25

30

35

-54-
-
- © Example 31
[4§—(4a,12aa)]-9-[[Bromoacetzl)amino]—4-(dimethyl-
" amino)-8~fluoro=1.,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a-tetrahyvdroxy-1,11-dioxo-
2-naphthacenecarboxamide
The title compound is ﬁrepared by the pro-
cedure of Examéle 10 using the product from Example 6.
Example 32
4S-(4ca,12ac) 1-9-[ (Bromoacetyl)amino]=4—=(dimethyl) -
amino)~-1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a~
tetrahydroxy=-1,11-dioxo-8~[[ (trifluoromethyl) -
sulfonylloxyl-2-naphthacenecarboxamide
The title compound is prepared by the
procedure of Example 10 using the product from Example
8.
Example 33
[4S-(4cx,12ac) ]~8—-Chloro—4—(dimethylamino) =9-
([ (dimethylamino)acetyljamino]l-1,4.4a,5,5a.~
6.11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2-naphthacenecarboxamide
disulfate
A well stirred solution (ZSOC) of 0.2805 g of
product from Example 5, 10 ml of DMPU, 3 nml of
acetonitrile and 0.3 g of sodium carbonate is treated
with 0.157g of N,N-dimethylaminoacetyl chloride
hydrochloride. After 30 minutes, the reaction is
filtered and the filtrate is added dropwise to 300 ml
of diethyl ether. Concentrated sulfuric acid is added
dropwise and a yellow solid precipitated. The yellow
solid is collected, washed well with ether, and dried
in vécuo to afford 0.21 g of product:
MS (FAB) = m/z 549 (M + H).
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[4S=(4c,12a0) 1-8-Chloro-4-(dimethylamino) -9~
L[ (dimethylamino)acetyllamino]-1,4.4a,5.5a,=
6.11,12a-octahydro- 0,12,12a-tetrahydr -
1,11-dioxo-2~naphthacenecarboxamide
A well stirred solution 25°C of 0.20 g of
product from Example 5, 3 ml of N-methylpyrrolidone, 1
ml of acetonitrile and 0.2 g of sodium bicarbonate is
treated with 0.071g of N,N-dimethylaminoacetyl chloride
hydrochloride. After 30 minutes, the reaction is
filtered and the filtrate is added dropwise to 200 ml
of diethyl ether. The yellow solid is collected,
washed well with ether,.qnd'dried in vacuo to afford
0.15 g of product: '
MS (FAB) = m/z 548 (M + H).
Example 35
[4S-(4a,12ac) ]-8-Chloro-4.,7-(dimethylamino) -
S-{[{{dimethylamino)acetyl]aminol-1,4,4a,5,5a,6,11,~
l12a-octahydro=-3,10,12,.12a-tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide
A well stirred solution (25°C) of 0.104 g of
product from Example 3, 1.5 ml of N-methylpyrrolidone,
0.5 ml of acetonitrile and 0.105 g of sodium bicarbon-
ate is treated with 0.034g of N,N-dimethylaminocacetyl
chloride hydrochloride. After 1 hr, the reaction is
filtered and the filtrate is added dropwise to 100 ml
of diethyl ether. The yellow solid ‘is collected,
washed well with ether, and dried in vacuo to afford
0.085 g of product:
MS (FAB) = m/z 591 (M + H).
Example 36
[4S5—-(4ca,12aa) 1-9~[[ (Butvylamino)acetyllaminol-8-chloro-
4,7-bis(dimethylamino}-1,4,4a.5,5a,6,11,12a-octahydro-
3,10,12,12a~tetrahydroxy~1,131-dioxo-
2-naphthacenecarboxamide
A solution of 0.20 g of the product from
Example 10, 2 ml of 1,3-dimethyl-2-imidazolidinone and

|
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0.1 ml of n-butylamine is stirred at room temperature
for 1 hr and added dropwise to 50 ml of diethyl ether
to afford 0.20 g of yellow color product:
MS (FAB) m/z 620 (M + H)

Substantially following the method, described
in detail herein above in Example 36, the compounds of
the invention listed in Examples 37 - 45 are prepared.

Example 37
4S-(4c, 12aa)]1-8=Chloro~4,7-bis(dimethylamine) -
4a,5,5a,6 2a~-octahydro~3,10,12,12a~tetra~
hydroxy-9-=[[[ (3-methvlcyclobutyl)aminolacetyl]=-~
aminol-1,11-dioxo-2-naphthacenecarboxamide
Example 38

(78=(7a,10aq) ]-N~-{9-(Aminocarbonyl)-3~chloro-4,7-
bis(dimeth i -5,5a,6,6a,7,10.,10a,12-octahydro-
1,8,10a,11-tetrahydroxy-10,12-dioxo~2-naphthacenyli-
1H-pyrrole-l-acetamide
Example 39
[7S—(7a.10ac) 1-N~[9~(Aminocarbonyl) -3-chloro-4,7=
bis(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro~-
1.8,10a,11~tetrahydroxy-10,12-dioxo~2-naphthacenvyli]-
1H-pyrazole—l—-acetamide

Example 40
4S-(4a, l12ac)]—-8-Chloro—~4,7-bis(dimethylamino)-9-~
* 1,1-dimethvlethyl)aminojacet minol-
’ 4,4a,5,5a,6,11.12a-octahydro-3,10,12,312a-
tetrahvdroxy-1,11-dioxo—-2-naphthacenecarboxamide
Example 41 '

[4S-(4a.12aa) 1-8~Chloro=-9-[ [ (cvclopropylamino)acetyl]-
aminol}-4.7-bis(dimethylamino)=1,4,4a,5,5a,6,11,12a~
octahydro-3,10,12,12a~-tetrahydroxy~1,11-dioxo-2~-
naphthacenecarboxamide

Example 42
(4S-(4c,12ac) 1-8-Chloro-9~[[[ (cvclobutyloxy)amino]l-
acet aminoj—-4,7-bis(dimethvlamino)=-1,4.4a,5.5a.6,~

11.12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxo-z-naghthacengcarngamide
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Example 43
[7S~(7a,10ac) ]~N-{9-(Aminocarbonyl) -3-chloro-4,7-
bis(dimethvlamino)-5,5a,6,.6a.7.10,10a,12-octahydro-
1,8,10a,11-tetrahvdroxy=-10,12~dioxo-2-naphthacenyli-
l1-pyrrolidineacetamide
Example 44

(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,9,10a,11-tetrahydroxy=10,12~-dioxo—=2~
naphthacenvl ]~(3-methyl-1-pyrrolidine)acetamide
' - Exa e 45 _
[4S~(4a,12a0) ]-8=Chloro—-4,7-bis(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy~-1,11~-dioxo-9~[{[[ (propylamino) ]~
acetyllamino]-2-naphthacenecarboxamide
Example 46
4S-(4a,12a0) 1-8=Chloro-4,7-bis (dimethylamino) 1,4, -
4a,5,5a,6,11,12a-octahydro=~3,10,12,12a-tetrahydroxy-
1,11-dioxo-9-[[1l-oxo-2~(propylamino)propyllamino}-2-
naphthacenecarboxamide
The title compound is prepared by the
procedure of Example 36 using [4S-(4a,l2aa)]-9-[(a—
bromopropionyl)amino]-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-naphthacenecarboxamide and
n~-propylamine. '
Example 47
{7S-(7a.;0aa)]-N-[9¥{Aminogarbonxl)-3-chloro-4,7-bis—
(dimethylamino)-5,5a,6.6a,7.10,10a,12~-octahydro-
1.8.10a.;1-tetrahydrogz-10.12;dioxo-2-
naghthacenxl]-a—cxclobutyltétrahydro-
2H-1,2-isoxazine-2-acetamide
The title compound is prepared by the
procedure of Example 36 using {4S-(4c,l2aa) ]-9-.
{ (a-bromocyclobutylacetyl)amino]~-8-chloro~4,7-bis-
(dimethylamino)-1,4,4a,5}5a,6,11,12a-octahydro-3,10,-
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Example 48
4S-{4¢,123aa) ]-8-Chloro-4,7~bis{dimethylamino) -~
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,312a-
tetrahydroxy-1,11-dioxo-9-{ [phenyl [ (phenyl-
methvl)aminojacetyl]amino]-=2-
naphthacenecarboxamide
The title coﬁpound'is prepared by the
procedure of Example 36 using [4S-(4a, l2aa)]~9-[(a-
bromophenylacetyl)amino)-8-chloro-4,7-bis(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy-1,11l-dioxo-2~naphthacenecarboxamide and
benzylamine. )
a 49
[7S~(7a,10aa) 1-N={9—~(Aminocarbonyl) -3-chloro-4,7-bis-
(dimethylamino)=-5,5a,6,6a,7,10,10a,12-octahydro-1,8,~
10a,11-tetrahvdroxy-~10,12-dioxo-2-naphthacenyli-
a=-cyclopropyl-g-methyl-l-azetidineacetamide
The title compound is prepared by the
procedure of Example 36 using [4S-(4a,l2aca) J-9-
[ (e=bromo—-a-cyclopropylpropionyl)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-naphthacenecar-
bokamide and azetidine.
Example 50
7S=(7c¢,10aa) 1-N-{9~(Aminocarbon =3-chloro=-4,7-bis~-
(dimethylamino)-5.5a,6,6a,7,10,10a,12~octahydro-
1,8,10a,11~tetrahvdroxy-10,12~-dioxo~-2-naphthacenyl]-
a=(1,1-dimethylethyl)~(3-methyl—4—~
morpholine)acetamide
The title compound is prepared by the
procedure of Example 36 using [4S-(4a,12aa)]-9-[ (a—
bromo-2,2-dimethylbutyryl)amino]-8-chloro~4,7-bis(di-
methylamino)-1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,-
l2a~tetrahydroxy-1, 11-dioxo-2-naphthacenecarboxamide
and 3-methyl-4-morpholine.
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Example 51
[4S—-(4ca.12aa) ]-8-Chloro-9-[{(2,4~difluorophenyl) [ (2~
phenylethyl)aminoljacetyllamino]-4,7-bis(dimethyl-
amino)-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
procedure Example 36 using [4S-(4a,1l2aa) ]-9-[ (a=bromo-

(2,4~-difluorophenyl)acetyl)amino]}~8~-chloro-4,7-bis(di-
methylamino)-1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,~
l2a~tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
and 2-phenethylamine.
Example 52
[7S=(7c,10acq) 1-N-[9~-(Aminocarbonyl) -3-chloro—-4, 7=~
bis(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahvdroxy-10,12-dioxo-2-naphthacenyl]-
a=(methoxyamino) ~a-methyl-2-furanacetamide

The title compound is prepared by the .
procedure of Example 36 using [4S-(4a, 1l2aa) ]~9-[(a—
bromo~(2-furyl)propionyl) )amino]~-8-chloro-4,7-bis(di-
methylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,-
12a-tetrahydroxy-1,1ll1-dioxo~2-naphthacenecarboxamide
and methoxyamine.

Substantially following the method, described
in detail herein above in Example 36, the compounds of
tHe invention listed in Examples 53 -~ 54 are prepared
from {4S-(4a,l2ac)]-9-[ (a—bromo-(3-methoxycarbonylpro-
pionyl))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.

Example 53
(7S=(7a.10ac) ]1-4-[[9—-(Aminocarbonyl) -3-chloro-4,7-
bis(dimethylamino)-5,5a,6,6a,7,10,10a,.12-octahydro—

1.8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-
amino=3-[(1,31-dimethylethyl)amino]-~4-oxobutanoic
acid méthyl ester
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Example 54
S=-({7¢,10a -4-f[9=(Aminocarbonyl}-3~chloro-4,7-

bis(dimethylamino)-~5.5a,6,.6a,7.10,10a,12-octahydro-

1,8.10a,11-tet droxy-10,12-dioxo=~2-naphthacenvli-
amino]-3-(dimethvlamino) ~4-oxobutanoic acid
'gethxl egtef
Example S5
S~(7¢,10ac) 1=y=[ ({9~ inocarbo ~3-chloro-4,7-

bis(dimethvlamino)~5,5a,6,6a,7,10,10a,312~octahydro-
1,8,10a,11~tetrahydroxy=-10,12~dioxo~-2-naphthacenyl]-
amino]carbonyl]-1-pyrrolidinebutanoic acid

methvl ester
The title compound is prepared by the

procedure of Example 36 using [4S-(4c¢,1l2aa)]-9-[(a—
bromo- (4~methoxycarbonylbutyryl) )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-naphthacenecarboxa-
mide and pyrrolidine.

Ex e
[4S-(4a,12ac)]~4.7-Bis(Dimethylamino)-9-[[ (dimethyl-
amino)acetvl]amino]-8~fluoro-1,4,4a,5,5a,6,11,12a~

octahvdro—-3,10,12,12a~-tetrahydroxy-1,11~-dioxo-2~-

naphthacenecarboxamide
The title compound is prepared by the

pchedure of Example 36 using [4S~(4a,12aca)]-9-[ (bromo-
acetyl)amino}-4,7-bis(dimethylamino)-8-fluoro-i,4,4a,-
5,5a,6,11,12a-octahydro-3,10,12, 12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide and dimethylamine.

Example 57

4S~(4a,12ac) 1-9- utvlamino)acet aminol}-8—-chloro~

4—(dimethvlamino)-1.,4.4a,5,5a,6,311,12a~octahydro-
3,10,12,12a~-tetrahvdroxy-1,1i-dioxo—
2-naphthacenecarboxamide

dihydrochloride
A mixture of 0.20 g of the product from

Example 22, 0.5 g of n-butylamine and 3 ml of DMPU,
under argon, is stirred at room temperature for 2 h.
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The excess n-butylamine was removed in vacuo and the
solids filtered. The filtrate is diluted with a small
amount of methanol and the solution added dropwise to a
mixture of 10 ml of 2-propanol and 120 ml of diethyl
ether. The solution is treated dropwise with 1.0 M
hydrogen chloride - diethyl ether solution to afford a
yellow solid. The resulting solid is collected and
dried in vacuo to afford 0.175 g of product:

MS (FAB) = m/z 576 (M + H) _

) Substantially following the method described
in detail herein above in Example 57, the compounds of
the invention listed below in Examples 58 - 66 are
prepared.

Example 58
[4S-(4c.123c) 1-8=-Chloro-4—(dimethylamino)~1,4,4a,5,=
5a.6.11.12a—octahxdro-3.10.12.12a-tetrahzdro;x—1.11-
dioxo-9-[[ (propylamino)acetyvljamino]-
2-naphthacenecarboxamide
dihydrochloride
Example 59

4S-(4c,12ac) ]-8-Chloro-4-(dimethylamino)-1.,4,4a,5,~

5a,6,11,12a-octahydro=-3,10,12,12a-tetrahydroxy=-1,11-
dioxo-9-~ entvlamino)acetyllamino]-

2-naphthacenecarboxamide
dihvdrochloride
Example 60
[4S-(4c.12ac) ]-8~Chloro-4~(dimethylamino)-1,4 ,4a,5,-
5a,6,11,12a-octahydro=3,10,12,12a-tetrahydroxy-1,31~
dioxo-9-[[ (meth lamino)acet aminoj-2-
naphthacenecarboxamide dihydrochloride
Example 61
4S~-(4¢,12ac) ]-8-Chloro-9- cvclopropylmethylamino) -
acetvllaminol-4-(dimethylamino)-1.4,4a,5,5a,6,11,~
12a-octahydro=3,10,12,12a-tetrahydroxy-3,11-
dioxo-2-naphthacenecarboxamide dihydrochloride
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Example 62

7S8-(7a,10aa) 1-N-[9-(Aminocarbonyl) -3-chloro~7-
dimethylamine) -5, 5a 6a,7,10,10a,12-octahydro-
8,10 l-tetra roxy=-10,12-dioxo~2-naphthacenyl]-
l-pyrrolidineacetamide dihvdrochloride
Example 65
78=(7a,10ac) ]-N-[9-(Aminocarbonyl)-3-chloro-7-
dimethvlamino)-5.5a,6,6a,7 O0a.l2-octahydro-
1,8,10a,11-tetrahydroxy=10,12-dioxo=2-
naphthacenyl]-l1-piperidineacetamide
dihydrochloride
Example 64
7S—-(7c.10aa) ]-N-[{9-(Aminocarbonyl)~-3-chloro=7-
(dimethylamino)-5.5a,6.6a,7,10,10a,12-octahydro-
1.8,10a.1)1~tetrahydroxy-10,12-dioxo=2-
naphthacenyl]-5-azabicyclo(2.1.1lhexane~-
5-acetamide dihydrochloride
Example 65
4S-(40,12ae) 1-8-Chloro-9-( [ (cyclobutylamino)acetyll-
aminoj-4-(dimethylamino)-1,4,4a,5.,5a,6,11,12a~
octahydro-3,10,12,12a~-tetrahydroxy=1,11-
dioxo-2-naphthacenecarboxamide
dihvdrochloride
Example 66
[7S=(7a,10ac) 1=-N~[9~(Aminocarbonyl})-3-chloro-7-~
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,310a,11-tetrahydroxy-10,12-dioxo~2-
naphthacenylj-¢-ethyl~1H-imidazole~1~
acetamide dihydrochloride _
Substantially following the method, described
in detail herein above in Example 36, the compounds of
the invention listed in Examples 67 - 68 are prepared
from [4S-(4a,12aa)]~9-[ (bromopropionyl)amino]-8-chloro-
4—(dimethylamino)41,4,4a,5,5a,6,11,12a—octahydro—
3,10,12,12a~-tetrahydroxy-1,11-dioxo-2~naphthacene-
carboxamide.

-62-~ l
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Example 67
[4S=(4c,12ac) 1-8-Chloro-9-[[2-(diethylamino)-1-oxo-
propyllaminol-4-~-(dimethylamino)~-1,4.4a,5,5a,6,11,~

12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo~
2-naphthacenecarboxamide '
_ Example 68
[7S=(7c,10aa)1=-1-[2~[[9~(Aminocarbonyl) ~3-chloro-7-
(dimethylamino}-~5,5a,6,6a,7,10,10a,12-octahydro-1,

8,10a,11-tetrahydroxy=10,12-dioxo=-2~-naphthacenyl]-~
aminol-1-methyl-2-oxocethyl] proline methvl ester
Example 69 .
[7S-[7a.10aa)]-N-[Q?[Aminocarbonzl)-3—chloro-7-
(dimethylamino)-5,5a,6,6a,.7,.10,10a,12-octahydro~
1,8,10a,1l-tetrahvdroxy~10,12-dioxo-2-naphthacenylj~
- (4-hydroxyphenyl)-6-methyl-2,6~diazabicyclo-
{2.1.11heptane-2~-acetanmide
The title compound is prepared by the
procedure of Example 36 using [4S~(4a,1l2aa)]~9-[[(4-
Hydroxyphenyl) -a-bromoacetyl Jamino]-8-chloro-4-
(dimethylamino)-1,4,4a,5,5a,6,11,12a~-octahydro-~3,10,~
12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
and 6-methyl-2,6-diazabicyclo{2.1.1]heptane.
Example 70
[4S~-(4a,12aa) }1-8-Chloro-4-(dimethylamino) -9—[[ (di—
'hethxlamino)(2—fluo;ophen21)acetzl]amino]-l,4.4a,5,-
5a,6,11,12a-octahvdro-3,10,12,12a-tetrahydroxy-1,11—-
dioxo-z-naggtnacenecafboxamide
The title compound is prepared by the
procedure of Example 36 using [4S-(4c,12aa)]-9~[[(2-
fluorophenyl) —a~bromoacetyl]amino]~8-~chloro~4-(di-
methylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, -
12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
and dimethylamine.
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Example 71

4S-(4a,12ac¢) ]-8-Chloro-4~(dimethylamino)-1,4,.4a,5,5a

6,11,12a~-octahydro-3,10,12,12a~tetrahydroxy-9-[{[{1~-(4-

methoxy-l-piperazinvl)-4~pentenoyllaminoj-1,11-dioxo-

2-naphthacenecarboxamide
The title compound is ﬁrepared by the

procedure of Example 36 using [4S-(4a,l12aa)]-9-[ (2-
bromo-4-pentenoyl)amino]-8~chloro~4-(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~tetra~
hydroxy-1,1ll-dioxo-2-naphthacenecarboxamide and
4—méthoxypiperazine. |

Example 72
48~ (4c,12ac) 1-8~Chloro—-4-(dimethvlamino)-1,4,4a,5

5a,6,11,12a-octahvdro=3,10.1 2a-tetrahydroxy-1,-
11-dioxo=9-[[1-oxo-4-phenyl=-2-[ (phenylmethoxy)-
’amigo]butzl]amino]-2-naghthacenecarboxamide.

The title compound is prepared by the |
procedure of Example 36 using [4S-(4a,l1l2aa)]}-9-[(a—
bromophenylbutyryl)amino]-8-chloro-4-(diméthylamino)6
1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,12a-tetra-
hydroxy-1,11-dioxo-2~-naphthacenecarboxamnide and
benzyloxyamine.

Example 73
78-(7a,10ac) ]-N-[9-(Aminocarbonyl}-3-chloro-7-
(dimethylamino)~5,5a,6,.6a,7.10,10a,12-octahydro-1,8,
10a,l11-tetrahydroxy-10,12-dioxo-2-naphthacenyl)-a-
4-pyridyl-5-azabicyclof[2.1.1]hexan~5-acetamide

The title compound is prepared by the
procedure of Example 36 using [4S-(4a,12ac)}-9-[[ (4~
pyridyl) -a-bromoacetyl]amino]-8-chloro-4-(dimethyl-~
amino)-1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide and
S5-azabicyclo[2.1.1]hexane.

Substantially following the method, described
in detail herein above in Example 36, the compounds of
the invention listed in Examples 74 -~ 75 are prepared
from [4S-(4a,1l2ac) ]-9-[(bromoacetyl)amino}-4-(di-
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methylamino)-8-fluoro-1,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a~-tetrahydroxy-1, 11~dioxo-2-naphthacene-
carboxamide.

Example 74
[4S-(4a,12aa) 1-4—(Dimethylamino)-9-[[ (dimethylamino) -
acetyllamino]-8-fluoro-1,4,4a,5,5a,6,11,12a~
octahydro—-3,10,12,12a~tetrahydroxy-1,11~
dioxo~-2-naphthacenecarboxamide
Example 75 i
(4S-(4a,12ac) ]-4—~(Dimethylamino)-8-fluoro-1,4,4a,5,
5a,6,11,12a-octahydro-3,10,12, 12a-tetrahydroxy-
1,11-dioxo-9-[[ (propylamino)acetyljamino]~
- g-naphthgcenecarboxagide.
~ Example 76 :
(4S-(4a,12aq) ]-4-(Dimethylamino) -9-{{ (dimethylamino) -
acetyllaminol-1,4,4a,5,5a,6,11,12a-octahydro-3,10,~
12,12a~-tetrahydroxy~1,11-dioxo-8-{{(trifluoro-
methvl) sul fonyl Joxyl-2-naphthacenecarboxamide
The title compound is prepared by the
procedure of Example 36 using [4S-(4¢,12ac) ]-9-[ (bromo-—-
acetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-8-
[[ (trifluoromethyl)sulfonyl]oxy]-2-naphthacene-
carboxamide and dimethylamine.
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We claim:

1. A compound of the formula :

* - [ L M S *

wherein:
X is halogen or trifluoromethanesulfonyloxy, the halo-
gen is selected from bromine, chlorine, fluorine, and

"iodine;

R is selected from hydrogen; halogen selected from bro-
mine, chlorine, fluorine and iodine; or R = -NR1R?

agd when R = -NR1R2 and R = hydrogen,

R® = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl:;
and when R1 = methyl or ethyl,

_R2 = methyl, ethyl, n-~propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl:

and when R1 = n-propyl,

R2 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:

and when R = 1-methylethyl,

R2 = n-butyl, 1-methy1propyl or 2-methylpropyl,
and when r! = n-butyl,
2

R® = n-butyl, l-methylpropyl or 2-methylpropyl:;
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and when Kb = 1-nethyloronyL, ] N0 O

Rz = 2-methylpropyl:

R3 is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mercapto(cl—c4)alkyl group selected from mer-
captomethyl, a-mercaptoethyl, a-mercapto-l-methyl- eth-
y¥l, e-mercaptopropyl and o-mercaptobutyl:; a-hydroxy-
(c1~c4)a1ky1 group selected from hydroxymethyl,
a-hydroxyethyl, a-hydroxy-l-methylethyl, a-hydroxy-
propyl and o-hydroxybutyl: carboxyl(cl-ca)alkyl group;
(cs-clo)aryl group selected from phenyl, a—-naphthyl and
A-naphthyl; substituted(cs—clo)aryl group (substitution
selected from hydroxy, halogen, (Cl-c4)alkoxy, trihalo-
(cl-c3)a1kyl, nitro, amino, cyano, (Cl-c4)a1koxy-
carbonyl, (Cl—C3)a1ky1amino and carboxy) ; (c7-c9)—
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl and phenylpropyl; substituted(c7—c9)-
-aralkyl group [substitution selected from halo,
(Cl-c4)a1ky1, nitro, hydroxy, amino, mono- or
disubstituted (cl-c4)alkylamino, (Cl-c4)alkoxy,
(Cl—c4)a1kylsulfonyl, cyano and carboxy]:

R4 is selected from hydrogen and (Cl-cs)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:;

when R3 does not equal R4

the stereochemistry of the
asymmetric carbon (i.e.; the carbon bearing the W
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D):

W is selected from amino; hjdroxylamino; (cl-clz)
straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1i-di-
methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl, n-
hexyl, l-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethyl-
butyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl-
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butyl, l-methyl-l-ethylpropyl, heptyl, octyl, nonyl,
decyl, undecyl and dodecyl and the diastereomers and
enantiomers of said branched alkyl mono-substituted
amino group: (C3-cs)cycloalkyl mono-substituted amino
group substitution selected from cyclopropyl,
trans-1,2-dimethylcyclopropyl, cis-1,2-dimethylcyclo-
propyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo-
heptyl, cyclooctyl, bicyclo[2.2.1]hept-2-yl, and
bicyclo{2.2.2]oct-2-yl and the diastereomers and
enantiomers of said (cs-cs)cycloalkyl monosubstituted
amino; [(04-Clo)cycloalkyl]alkyl monosubstituted amino
group substitution selected from (cyclopropyl)methyl,
(cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-
2-methylcyclopropyl)methyl, and (cis-2-methyl-
cyclobutyl)methyl; (cs—clo)alkenyl monosubstituted
amino group substitution selected from allyl,
3-butenyl, 2-butenyl (cis or trans), 2-pentenyl,
4-octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2-butenyl,
2-cyclopentenyl and 2-cyclohexenyl; (Cs—clo)aryl mono-
substituted amino group substitution selected from
phenyl and naphthyl:; (c7-c10)aralkylamino group sub- -
stitution selected from benzyl, 2-phenylethyl, 1-
phenyleth?l, 2-(naphthyl)methyl, 1-(naphthyl)methyl and
phenylpropyl; substituted (cs—clo)aryl monosubstituted
amino group [substitution selected from (cl—cs)acyl,
(cl-cs)acylamino, (cl-C4)a1ky1, mono or disubstituted
(Cl-cs)alkylamino, (Cl-c4)a1koxy, (cl—c4)a1koxycar—
bonyl, (cl-c4)a1kylsulfony1, amino, carboxy, cyano,
halogen, hydroxy, nitro and trihalo(cl-c3)a1kyl];
straight or branched symmetrical disubstituted
(cz-cl4)alky1amino group substitution selected from
dimethyl, diethyl, diisopropyl, di-n-propyl, dibutyl
and diisobutyl; symmetrical disubstituted (c3-c14)-
cycloalkylamino group substitution selected from
dicyclopropyl, dicyclobutyl, dicyclopentyl, dicylohexyl
and dicycloheptyl: straight or branched unsymmetrical
disubstituted (c3-cl4)a1kylamino group wherein the
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total number of carbons in the substitution is not more
than 14; unsymmetrical disubstituted (C4-C14)cyclo-
alkylamino group wherein the total number of carbons in
the substitution is not more than 14; (cz-ca)azacyclo—
alkyl and substituted (cz-cs)azacycloalkyl group sub-
stitution selected from aziridinyl, azetidinyl,

- pyrrolidinyl, piperidinyl, 4-methylpiperidinyl,
2-methylpyrrolidinyl, cis-3,4~-dimethylpyrrolidinyl,
trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo[2.1.1]-
hex-2-yl, 5-azabicyclo[2.l.l1l]hex-5-Yyl,
2-azabicyclo[2.2.1]hept-2~yl, 7-azabicyclo[2.2.1l]hept-
7-yl, 2-azabicyclo[2.2.2]oct-2-yl and the diastereomers
and enantiomers of said (C2-C8)azacycloa1kyl_and sub~-
stituted (cz-cs)azacycloalkyl group; l-azaoxacycloalkyl
selected from morpholinyl and l1l-aza-5-oxocycloheptane:;
substituted l-azaoxacycloalkyl group substitution se-
lected from 2-(c1-c3)a1kyl- morpholinyl,
3-(Cl-c3)alkylisoxazolidinyl, tetrahydrooxazinyl and
3,4-dihydrooxazinyl; [1,n]-diazacycloalkyl and substi-
tuted [1,n]-diazacyclo- alkyl group selected from '
piperazinyl, 2-(01-03)alky1- piperazinyl,
4-(cl-c3)alkylpiperazinyl, 2,4-dimethyl~ piperazinyl,
4-(Cl-c4)alkoxypiperazinyl, 4-(c6-c10)-
aryloxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diaza-
bicyclo{2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyclo-
[2.2.1)hept-2~yl, 2,3-diaza-3-methylbicyclo[2.2.2]oct-
2-yl, 2,5-diaza-5,7-dimethylbicyclo[2.2.2]Joct-2-yl and
the diastereomers or enantiomers of said [1,n]-diaza-
cycloalkyl and substituted [1,n]-diazacycloalkyl group;
l-azathiacycloalkyl and substituted l-azathiacycloalkyl
group selected from thiomorpholinyl, 2-(c1-c3)-
alkylthiomorpholinyl and 3-(c3-C6)cycloa1kylthio-
morpholinyl; N-azolyl and substituted N-azolyl group
selected from l-imidazolyl, 2—(C1-C3)a1ky1-1-imi-
dazolyl, 3—(c1—c3)alkyl-l—imidazolyl, l-pyrazolyl,
2-(Cl-c3)a1ky1-1-pyrroly1, 3-(cl-c3)a1kyl-1-pyrazoly1,
indolyl, 1-(1,2,3-triazolyl), 4-(C1-03)a1ky1—1—(1,2,3-



il

triazolyl), 5-(c1—c3)alkyl-l-(l,2,3-triazolyl),
4-(1,2,4-triazolyl, 1l-tetrazolyl, 2-tetrazolyl and
benzimidazolyl; (heterocycle)amino group selected from
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2- or 3-furanylamino, 2- or 3-thienylamino, 2-, 3- or
4-pyridylamino, 2- or 5-pyridazinylamino, 2-pyrazinyl-
amino, 2~-(imidazolyl)amino, (benzimidazolyl)amino, and
(benzothiazolyl)amino and substituted (heterocycle)-
amino group as defined above with substitution selected
from straight or branched (Cl-cs)alkyl:
(heterocycle)methylamino group selected from 2- or
3-fﬁry1methylamino, 2- or 3-thienylmethylamino, 2-, 3-
or 4-pyridylmethylamino, 2- or S-pyridazinylmethyl-
amino, 2-pyrazinylmethylamino, 2-(imidazolyl)methyl-
amino, (benzimidazolyl)methylamino, and (benzothia-
zolyl)methylamino and substituted (heterocycle)-
methylamino as defined above with substitution selected
from straight or branched (cl-ce)alkyl:
carboxy(cz-c4)alkylamino group selected from
aminoacetic acid, e-aminopropionic acid,
p—-aminopropionic acid, a-butyric acid, and pg-amino-
butyric acid and the enantiomers of said carboxy-
(cz-c4)a1ky1amino group; (cl—c4)alkoxycarbonylamino
group substitution selected from methoxycarbonyl,
ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyl,
isoproproxycarbonyl, 1,1l-dimethylethoxycarbonyl,
n-butoxycarbonyl, and 2-methylpropoxycarbonyl:;
(cl-c4)a1koxyamino gfoup substitution selected from
methoxy, ethoxy, n-propoxy, l-methylethoxy, n-butoxy,
2-methylpropoxy, and 1,1l-dimethylethoxy; (c3-cs)cyclo-
alkoxyamino group selected from cyclopropoxy, trans-
1, 2-dimethylcyclopropoxy, cis-1,2-dimethylcyclopropoxy,
cyclobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy,
cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, bicyclo-
[2.2.2]oct-2-yloxy and the diastereomers and
enantiomers of said (C3-Cs)cyc16a1koxyamino group;
(cs-clo)aryloxyamino group selected from phenoxyamino,

1-naphthyloxyamino and 2-naphthyloxyamino;
O RO O
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(c7—c11)aryla1koxyamino group substitution selected
from benzyloxy, 2-phenylethoxy, 1l-phenylethoxy,
2-(naphthyl) methoxy, 1-(naphthyl)methoxy and
phenylpropoxy:

R5 is selected from hydrogen; straight or branched
(cl-c3)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)ara1ky1

- group such as benzyl, 1l-phenylethyl, 2-phenylethyl or
phenylpropyl; a heterocycle group selected from a five
mémbered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

I @

4 4

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 optional-
ly having a benzo or pyrido ring fused thereto:

z! z!

\

| /> or 7/t
z .

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
l1yl, 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, 0, S or Se heterocatoms and an adjacent appended

0 heteroaton: 0 ) O A
lu c L n 5 ¥
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A A

(A is selected from hydrogen; straight or branched
(cl—c4)a1kyl: c6~ary1: substituted C6-ary1 (substitu-
tion selected from halo,(cl-c4)alkoxy, trihalo(cl-c3)—
alkyl, nitro, amino, cyano, (cl-c4)alkoxycarbonyl,
(cl-ca)alkylamino or carboxy): (c7-c9)ara1kyl group
selected from benzyl, l-phenylethyl, 2-~phenylethyl or
phenylpropyl)

such as y-butyrolactam, 4y-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) alkylthio-
pyridazinyl, or a six membered saturated ring with one
or two N, O, S or Se heteroatoms and an adjacent ap~-
pended O hetercatom such as 2,3-dioxo-l-pipera- zinyl,
4~ethyl-2,3~-dioxo-1-piperazinyl, 4-methyl-2,3-
dioxo-l-piperazinyl, 4-cyclopropyl—-2-dioxo-l-pipera-
zinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or
-(CHZ)nCOOR7 where n=0-4 and R7 is selected from hydro-
gen; 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, or
BA-naphthyl;

R® is selected from hydrogen; straight or branched
(Cl-C3)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, 0, S or

) O A0
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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, bénzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se hetercatoms optional-
ly having a benzo or pyrido ring fused thereto:

z! z!

AN

| /> or /%
i

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-

lyl, 3-alkyl-3H-imidazo[4,5-b]lpyridyl 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

[l It
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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)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (Cl-c4)a1koxycarbony1,
(cl-c3)a1ky1amino or carboxy): (C7-C9)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl) such as q—-butyrolactam, q-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)a1ky1thiopyri-
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-pipera-
zinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl, 2-dioxo-
morpholinyl, 2-dioxothiomorpholinyl; or -(CHZ)nCOOR'7
where n=0~-4 and R’ is selected from hydrogen; straight
or branched (Cl-c3)alky1 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 R°
or R5 and R6 taken together are -(CHZ)ZB(CHZ)Z-' where-
in B is selected from (CHz)n and n=0-1, -NH, -
N(cl-c3)alky1 {straight or branched], -N(Cl-c4)alkoxy,
oxygen, sulfur or substituted congeners selected from

and R6 cannot both be hydrogen;

(L or D)proline, ethyl(L or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically
acceptable organic and inorganic salts or metal com-
pPlexes.
. 2. The compound according to Claim 1,

wherein:

X is halogen or trifluoromethanesulfonyloxy, the halo-
gen is selected from chlorine and fluorine; R is se-
lected from hydrogen; halogen selected from chlorine
and iodine; or R = -NRIR?

and when R = -NRlR2 and R1 = methyl or ethyl,
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R® = methyl and ethyl:;

R> is selected from hydrogen; straight or branched
(cl-cz)alkyl group selected from methyl and ethyl:;

R4 is selected from hydrogen and (cl-cs)alkyl selected
from methyl and ethyl;

when R3 does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D):

W is selected from amino; (cl—c4) straight or branched
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl
and l-methylpropyl: (cs-c4)cycloa1kyl monosubstituted
amino group substitution selected from cyclopropyl and
cyclobutyl; (C4-c5)azacycloalkyl and substituted aza-
cycloalkyl substitution selected from pyrrolidinyl,
piperidinyl, 4-methylpiperidinyl; l-azaoxacycloalkyl
selected from morpholinyl; [1,n]-diazacycloalkyl and
substituted [1,n]-diazacycloalkyl group selected from
piperazinyl and 4-(C1-C3)alkylpiperazinyl: N-azolyl and
substituted N-azolyl group selected from l-imidazolyl,
2-(c1-c3)alkyl-l-imidazolyl and 3-(C1-c3)a1kyl-1-
imidazolyl; (heterocycle)methylamino group said
heterocycle selected from 2-, 3- or 4-pyridylmethyl-
amino; carboxy(cz-c4)a1ky1amino group selected from
aminoacetic acid, a—-aminopropionic acid, pg-amino-
propionic acid, ao-butyric acid, g-aminocbutyric acid and
the enantiomers of said carboxy(cz-c4)a1kylamino group;
R5 is selected from hydrogen; straight or branched
(cl-c3)alky1 group selected from methyl, ethyl, n-
propyl or l-methylethyl:;

R6 is selected from hydrogen; straight or branched

(c -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,),B(CH,),-, where-
in B is selected from (CHz)n and n=0-1, -NH, —N(cl-c3)—
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sulfur or substituted congeners selected from (L or
D)proline, ethyl(L or D)prolinate, morpholine, pyrro-
lidine or piperidine; and the pharmacologically accept-
able organic and inorganic salts or metal complexes.

3. A compound of the formula:

* c L M s *

N 4 ’
Y is selected from (CHZ)nx , = 0-5, X is halogen se-

wherein:

lected from bromine, chlorine, fluorine and iocdine;

X is halogen or trifluoromethanesulfonyloxy, the halo-
gen is selected from bromine, chlorine, fluorine and
iodine;

R is selected from hydrogen; halogen selected from bro-

mine, chlorine, fluorine and iodine; or R = -NR]'R2
and when R = -NRlR2 and R1 = hydrogen,
2

R = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;

and when R1 = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl:

and wvhen R1 = n=-propyl,
R2 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:

and when R1 = l-methylethyl,
R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R1 = n¥buty1,

R? = n-butyl, l-methylpropyl or 2-methylpropyl:
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and vhen R® = 1-methylpropyl, ) O -

R2 = 2-methylpropyl;

R® is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mercapto(cl-c4)alkyl groub selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-l1-
methylethyl, a-mercaptopropyl and a-mercaptobutyl; o-
hydroxy-(cl-c4)alky1 group selected from hydroxymethyl,
a~-hydroxyethyl, a-hydroxy-l-methylethyl, «-hydroxy-
propyl and a-hydroxybutyl: carboxyl(cl-cs)alkyl group;
(cs-clo)aryl group selected from phenyl, a-naphthyl and
A-naphthyl; substituted(cs-clo)aryl group (substitution
selected from hydroxy, halogen, (Cl-c4)a1koxy,
trihalo(cl-c3)a1kyl, nitro, amino, cyano, (cl-c4)—
alkoxycarbonyl, (cl-c3)a1kylamino and carboxy) ;
(C7-C9)ara1ky1 group selected from benzyl,
1-phenylethyl, 2-phenylethyl and phenylpropyl; sub-
stituted(c7-cg)ara1ky1 group [substitution selected
from halo, (cl-c4)a1ky1, nitro, hydroxy, amino, mono-
or di-substituted (Cl-c4)alky1amino, (cl-C4)a1koxy,
(Cl-c4)a1kylsu1fonyl, cyano and carboxy]:
R4 is selected from hydrogen and (Cl-cs)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:
when R3 does not equal R the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacological-
1y acceptable organic and inorganic salts or metal com-
Plexes.

4. The compound according to Claim 3,
wherein:
Y is selected from (CHz)nx', n= 0-5, X' is halogen se-
lected from bromine, chlorine, fluorine and iodine;
X is halogen or trifluoromethanesulfonyloxy, the halo~-
gen is selected from chlorine and fluorine; R is
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and iodine; or R = -NRl'R2

and when R = -NRle and R1 = methyl or ethyl,

R? = methyl and ethyl:

R3 is selected from hydrogen; straight or branched
(Cl—cz)alkyl group selected from methyl and ethyl;

R4 is selected from hydrogen and (Cl-cs)alkyl selected
from methyl and ethyl:

when R3 does not equal R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the W sub-
stituent) maybe be either the racemate (DL) or the in-

dividual enantiomers (L or D); and the pharmacological-

. 1y acceptable organic and inorganic salts or metal com-

plexes.

5. The compound according to Claims 1 or 3
wherein said salts or metal complexes comprise: hydro-
chloric, hydrobromic, hydroiodic, phosphoric, nitric,
sulfate, acetate, benzoate, citrate, cysteine or other
amino acid, fumarate, glycolate, maleate, succinate,
tartrate, alkylsulfonate, arylsulfonate,
aluminum, calcium, iron, magnesium or manganese.

6. The compound according to Claim'l,
[45-(4a,12ac) ]-8-Chloro-4~(dimethylamino) ~9-{ [ (dimethy-
lamino)acetyl})amino}-1,4,4a,5,5a,-6,11,12a-octahydro-
3,10,12,12a~tetrahydroxy-1, 11-dioxo-2-naphthacene-
carboxamide disulfate:;

[4S~(4a,12aa) J-8-Chloro-4~(dimethylamino)-9-[[ (di-
methylamino)acetyl}aminoj-1,4,4a,5,5a,-6,11,12a~-octa-
hydro-3,10,12,12a~tetrahydroxy-1,11-dioxo-~-2~
naphthacenecarboxamide;

[4S-(4a,12aa) ]-8-Chloro-4,7-(dimethylamino)-9-[ [ (di~
methylaminb)acétyl]amino]-l 4,4a,5,5a,6,11,-12a-octa~
hydro-3,10,12, 12a-tetrahydroxy-1 1l-dioxo~-2-
naphthacenecarboxamide;

[45-(4a,12ac) ]-9-[ [ (Butylamino)acetyl Jamino]}-8-chloro-
4,7-bis{dimethylamino)-1,4,4a,5,5a,6,11,12a~-octahydro-

* 'C L M - *



3,10,12,12a~-tetrahydroxy-1,1l1-dioxo-2-naphthacene-
carboxamide; '

{4S-(4a, 1l2aa)]-8-Chloro-4,7-bis(dimethylamino)-1,4,-
4a,5,5a,6,11,12a-octahydro-3,10,12, 12a~-tetrahydroxy-
9-[[[(3—methy1cyc16buty1)amino]acetyl]amino]-l,11-
dioxo-2-naphthacenecarboxamide;

[(7S=(7a, 10aa) ] -N-[9~-(Aminocarbonyl) -3~-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8, ~
10a, 11-tetrahydroxy-10,12-dioxo-naphthacenyl]-1H-
pyrrole~l-acetamide;

(4S-(4a, l2aca)]-8-Chloro-4,7-bis(dimethylamino)-9-
[[[(1,1-dimethylethyl)amino]jacetyl]amino]-1,4,4a,5,-
5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide;

[48-(4c,1l2aa) ]-8~-Chloro-9~{[ [ (cyclopropylamino)acetyl]-
amino]-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2~-
naphthacenecarboxanmide;

[4S-(4a,12aca) ]-8-Chloro-9-[[[ (cyclobutyloxy)amino] -
acetyljamino}-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,-
11,12a-octahydro-3,10,12, 12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide;

(7S-(7a,10aa) ]-N-[9-(Aminocarbonyl)-3~chloro-4, 7-bis~
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,—
10a,li-tetrahydroxy-10,12-dioxo-2-naphthacenyl}]-1-
pyrrolidineacetamide;

[78-(7a, 1l0aa) ]-N-[9-(Aminocarbonyl) -3-chloro-4,7-bis~-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,9,-
10a,ll-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-(3-
methyl-l-pyrrolidine)acetamide;

[4S=(4cx,1l2aa) ]-8-Chloro—4,7-bis(dimethylamino)-1,4,4a,-
5,5a,6,11,12a~octahydro-3,10,12,12a~tetrahydroxy-1,11-
dioxo-9-[ [ (propylamino)acetyl]amino]~2-naphthacene-
carboxamide;

[(45-(4c,12aa) }-8-Chloro-4,7-Bis(dimethylamino)-1,4,4a,-
5,5a,6,11,12a~octahydro-3,10,12,12a~-tetrahydroxy~1,11-

| AR
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dioxo-9-[ [1l~ox0o-2~(propylamino)propyljaminoj-2-
naphthacenecarboxamideé

{7S=(7a,10aa) ]-N=-[9-(Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8, -
10a,l1l-tetrahydroxy-10,12-dioxo-2-naphthacenyl j-a-
cyclobutyltetrahydro-2H-1,2-isoxazine-2-acetamide;
[4S-(4¢,1l2ac) ]-8-Chloro-4,7-bis(dimethylamino)-1,4,4a, -
5,5a,6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy-1,11-
dioxo-9~[ [phenyl[ (phenylmethyl)amino]acetyl]amino]-2~
naphthacenecarboxamide; :

[78-(7¢,10aca) ]-N-[9-(Aminocarbonyl)~-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8, -
10a,ll~-tetrahydroxy-10,12-~-dioxo~2-naphthacenyl }-a~-cycl-
opropyl-a-methyl-l-azetidineacetamide;

{78S-(72,10aa) ]-N-[9-(Aminocarbonyl) ~3-chloro-4,7~bis~-
(dimethylamino)~-5,5a,6,6a,7,10,10a,12~-octahydro-1,8, -
10a,ll-tetrahydroxy-10,12-dioxo~2-naphthacenyl}-a-
(1,1-dimethylethyl)-(3-methyl—-4-morpholine)acetamide;
[45-(4a,12aa) ]-8-Chloro-9~[ [ (2,4-difluorophenyl) [ (2~
phenylethyl)aminojacetyl]amino]~4,7-bis (dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide.
[78-(7a,10ac) ]-N-[9-(Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8, -
10a,11-tetrahydroxy-10,12—dioxo-2-naphthacenyl]?a-
(methoxyamino) -a~-methyl-2-furanacetamide;

{78-(7a,10aca) ]~4-[ [9- (Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,-
10a,1ll-tetrahydroxy-10, 12-dioxo-2-naphthacenyljamino-
3-[(1,1~dimethylethyl)amino]-4-oxobutanoic acid methyl
ester; ’

[7S~(7a,10aa) ]-4-[ [9-(Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,-
10a,l1l-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-
3-(dimethylamino)~-4~oxobutanoic acid methyl ester:;
[7S-(7a,10ac) ]=y—[ [ [9~(Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,-
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10a,1ll~tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-
carbonyl]-1—pyrrolidinébutanoic acid methyl ester:
[4S-(4a,12aa) ]-4,7-Bis(Dimethylamino)-9~[[ (dimethyl-
amino)acetyl]amino]-8-fluoro-l1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a~tetrahydroxy-1,11-dioxo-2~
naphthacenecarboxamide;

[4S-(4a,12ac) ]-9~[[ (Butylamino)acetyl]amino]-8-chloro-
4-(dimethylanmino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, -
12,12a-tetrahydroxy-1,ll-dioxo-z-naphthacenecarboxamide
dihydrochloride; '

[4S- (4a,12aa) ]-8~Chloro-4—(dimethylamino)-1,4,4a,5,~
5a, 6,11, 12aoctahydro-3,10,12,12a-tetrahydroxy-1,11-
dioxo-9-[ [ (propylamino)acetyl]amino]-2-naphthacene-
carboxamide dihydrochloride;

[4S~-(4a,12aa) ]-8~Chloro~4~(dimethylamino)-1,4,4a,5,5a,-
6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-
9-[ [ (pentylamino)acetylJamino]-2-naphthacenecarboxa-
mide dihydrochloride;
[4S-(4a,12aa)]—8-Ch10ro-4-(dimethylamino)-1,4,4a,5,-
5a,6,11,12a-octahydro-3,10,12,12a~tetrahydroxy-1,11~-
dioxo-9-[ [ (methylamino)acetyl]amino]-2-naphthacene-
carboxamide dihydrochloride;
[4S-(4a,12aa)]-8-Chloro—9—[[(cyclopropylmethylamino)-
acetyllamino]-4-(dimethylamnino)-1,4,4a,5,5a,6,11,~
12a-octahydro-3,10,12,12a~tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide dihydrochloride;
[7s-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-7-(di—
methylamino)-s,5a,6,6a,7,10,10a,12—octahydro-1,8,10a,—
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-pyrro-
lidineacetamide dihydrochloride:
[7S-(7a,10aa)]-N-[9-(Aminocarbonyl)-3-chloro-7-(di-
methylamino)-5,5a,6,6a,7,10,10a,12~octahydro-1,8,~-
10a, 11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-
piperidineacetamide dihydrochloride; '
7S-(7a, 10aa) ]-N-[9- (Aminocarbonyl) -3-chloro-7-(di-
methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,~-

* c L N S *



This Sheet Has Been Reﬂlaced

- 82 - 1 R OO
% € L M s =

10a,1l1l-tetrahydroxy-10, 12~-dioxo-2-naphthacenyl]-5-
azabicyclo[Z.1.1]hexané-5-acetamide dihydrochloride;
[4S-(4a,12ac) ]-8~Chloro-9-[ [ (cyclobutylamino)acetyl]-
amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa~-
hydro-3,10,12,12a~-tetrahydroxy-1,1l-dioxo-2-
naphthacenecarboxamide dihydrochloride;

[7S-(7a, 10aa) ]-N-[9- (Aminocarbonyl) -3-chloro-7-(di-
methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, -
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-ethyl-
1H-imidazole-l-acetamide dihydrochloride;

[4S~-(4a, 12aa) ]-8-Chloro-9-[ [2- (diethylamino)-1-oxo-
propyl]amino]-4-(dimethylamino)-1,4,4a,5,52a,6,11,~
12&-octahydro—3,10,12,12a-tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide;

(7S-(7a,10aa) ]-1-[2-[ [9-(Aminocarbonyl) -3-chloro-7-
(dimethylamino)~5,5a,6,6a,7,10,10a,12-octahydro-1,8,—-
10a,11-tetrahydroxy-10,12—dioxo-2—naphthacenyl]amino]—
l1-methyl-2-oxoethyl] proline methyl ester:;
[{78-(7a,10aa) ]-N-[9~(Aminocarbonyl) -3-chloro-7-
(dimethylamino)-5,5a,6,6a,7,10,10a,l12-octahydro-1,8, -
10a,1l1l-tetrahydroxy-10,12~-dioxo-2-naphthacenyl]-a- (4~
hydroxyphenyl)~6-methyl-2,6-diazabicyclo[2.1.1]~
heptane-2~-acetamide;

[4S- (4a,12ac) ]-8-Chloro-4-(dimethylamino) -9-[ [ (di-
methylamino)(2-f1uoropheny1)acetyl]amino]-1,4,4a,5,—
5a,6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide; |
[(4S-(4a,12ac) ]-8-Chloro-4-(dimethylamino)-1,4,4a,5,5a,~
6,11,12a-octahydro—3,10,12,12a—tetrahydroxy-9-[[1-(4-
methoxy-1-piperazinyl)-4-pentenoyl]amino]-1,11i~dioxo-
2-naphthacenecarboxamide;

(4S-(4a,12aca) ]-8-Chloro-4~(dimethylamino)-1,4,4a,5,-
5a,6,11,12a~octahydro-3,10,12, 12a~tetrahydroxy-1,11-
dioxo~9-[ [1-oxo—-4-phenyl-2-[ (phenylmethoxy)amino]-
butyl]amino]-2-naphthacenecarboxamide; :
[7S-(7a,10ac) ]-N-[9~(Aninocarbonyl)~-3-chloro-7-(di-
methylamino)-5,5a,6,6a,7,10,10a,12—octahydro—1,8,10a,-
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l1l1-tetrahydroxy-10, 12~d10xo-2—naphthacenyl]-a-4-
pyridyl-5-azabicyclo[2.1.1]hexan-5-acetamide;
[4S-(4a,12ac) ]-4-(Dimethylamino) -9~ [ (dimethylamino) -
acetyl]amino]-8-fluoro-1,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-
carboxamide;

[4S-(4a,12ac) ] -4~ (Dimethylamino) -8-fluoro-1,4,4a,5,
5a,6,11,12a-octahydro~-3,10,12,12a-tetrahydroxy-1,11-
dioxo-9-[ [ (propylamino)acetyl}amino]-2-naphthacene-
carboxamide; or

[4S-(4a,12ac) ]-4-(Dimethylamino)-9-[ [ (dimethylamino)-
acetyllamino}l-1,4,4a,5,5a,6,11,12a~octahydro-3,10,-
12,12a-tetrahydroxy-1,11-dioxo-8-[[ (trifluoromethyl) -
sulfonyl]oxy]-2-naphthacenecarboxamide;

7. The compound according to claim 3,
[4S-(4a,12ac) }-9~[ (Chloroacetyl)aminoc]-8-chloro—-4,7-
bis(dimethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-
carboxamide;

[45- (4a,12ac) ]-9-[ (Bromoacetyl)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-naphthacenecarbox-
amide; ' .
[4S-(4a,12acx) ]-9-[ (a—=Bromopropionyl)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-naphthacene-
carboxamide;

[4S-(4a,12aa) ]-9-[ (a-Bromocyclobutylacetyl)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;

[4S-(4a,12ac) ]-8-Chloro-4,7-Bis(dimethylanino)-1,4,-
4a,5,5a,6,11,12a~octahydro-3,10,12, 12a~tetrahydroxy-
1,11-dioxq—9-[[1-oxo-2-(propyiamino)propyl]amino]—z-
naphthacenecarboxanide;

(4S-(4c,12ac) ]-9-[ (a-Bromo-a-cyclopropylpropionyl) -
amino]-8-chloro-4,7-bis(dimethylamino)-1,4,4a,5,5a,-
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6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-
d10xo-2-naphthacenecarboxamlde.
[48-(4a 12aa) ]-9-[ (a~Bromo-2, 2—d1methylbutyryl)amlno]-
-chloro-4,7—bls(dlmethylamlno)-1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo~2-
naphthacenecarboxamide;
[4S- (4a,12aa) }-9-[ (e=Bromo—-(2,4~difluorophenyl)acetyl) -
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;
[4S-(4a,12aa)]—9-[(a-Bromo-(2-fury1)propionyl)amino]-
g8-chloro-4,7-bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide;
[4S-(4a,12ac) ] ~-9-[ (a=Bromo- (3-methoxycarbonyl-
propionyl) )amino]-8~chloro-4,7-bis(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro—3,10,12;12a—tetra-
hydroxy-l,1l-dioxo-z—naphthacenecarboxamide;
[4S-(4a,12aa)]—9—[(a-Bfomo—(4—methoxycarbonylbutyryl))-
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-naphthacenecarboxanide;
[4S-(4a,12aa) ]-9-[ (Bromoacetyl)amino]-4,7~bis (di-
methylamino)~8-fluoro-1,4,4a,5,5a,6,11,12a~octahydro-
3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-naphthacene-
carboxamide; '
[4S-(4a,12aa) ]~9~[ (Bromoacetyl)amino] -4, 7-bls(d1methyl-
amlno)-1,4,4a,5,5a,6,11,12a—octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-8~[ [ (trifluoromethyl) -
sulfonyl]oxy]-2-naphthacenecarboxanide;
[45-(4a,12aa) ]-9-[ (Chloroacetyl)amino]-8-chloro-4-(dim-
ethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-
3,10,12,12a-tetrahydroxy-1, 11-dioxo-2-naphthacene-
carboxamide hydrochloride;
[45-(4a,12aa) ]-9~[ (Bromoacetyl)amino]-8-chloro-4-
(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, -
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12,12a-tetrahydroxy-1,11~-dioxo-2-naphthacene-
carboxamide hydrobromide;

[(4S-(4a,1l2aa) ]-9-[ (Chloropropionyl)amino]-8-chloro-
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-10, -
12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
hydrochloride;

[(4S-(4a,12aa) ]-9~-[ (Chlorobutyryl)amino]}-8-chloro-4-
(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, -
12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
hydrochloride;

[4S-(4c,12ac) ]-9-[ ( (4-Hydroxyphenyl) -a-chloroacetyl) -
amino]-8-chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,-
12a—octahydro—3,16,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide'hydrochloride;

[4S-(4a,12aa) ]-9-[ ((2-Fluorcphenyl) —a-bromoacetyl) -
aminoj-8-chloro-4-(dimethylamino)-1,4,42,5,5a,6,11,-
12a-octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hydrobromide;

[4S-(4a,12ac) ]-9-[ (2-Bromo—-4-pentenoyl)amino]}-8-chloro-
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10, -
12,12a-tetrahydroxy-1, 11-dioxo-2-naphthacenecarboxamide
hydrobromide; ' '
[4S-(4a,12ac) ]-9-[ (e=Bromophenylbutyryl)amino]-8-~
chloro-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a~
octahydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hydrobromide;
[48-(4a,12aq)]—9-[((4—Pyridy1)—a-bromoacetyl)amino]—s-
chloro-4-(dimethy1amino)-1,4,4a,5,5a,6,11,12a-octa—
hydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide hydrobromide;

[4S- (4, 12aa) ]-9-[ (Bromoacetyl)amino]}-4-(dimethyl-
amino) -8-fluoro-1,4,4a,5,5a,6,11,12a~-octahydro-3,10, -
12,12a-tetrahydroxy-1,1l1-dioxo-2-naphthacenecarbox-
amide; or

[4S-(4a,12aa) ]-9-[ (Bromoacetyl)amino}-4-(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
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tetrahydroxy—l,il-dioxo-s-[[(trifluoromethyl)sulfonyl]—
oxy]-2-naphthacenecarbdxamide. )

8. A method of producing a compound, or its
organic and inorganic salts or metal complexes of the
formula:

according to Claim 1, which comprises reacting a 9-
[ (haloacyl)amido]~7~(substituted)-8-(substituted)-6-
demethyl-6-deoxytetracycline, or its organic and in-
organic salt or metal complex, of the formula:

according to Claim 3, with a nucleophile of the formula
WH, wherein W is as defined in Claim 1, in a polar
protic or a polar-aprotic solvent and in an inert atmo-
sphere. ' '

9. A method of producing a compound, or its
organic and inorganic salt or metal complex, of the
formula:

U
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according to Claim 3, which comprises reacting a 9-
amino-7- (substituted) -8-(substituted)-6-demethyl-6-
deoxytetracycline, or its organic and inorganic salt or
metal complex, of the formula:

with a straight or branched haloacyl halide of the for-

mulas
Rs
R4>‘/u\0
Y

3 and R4 are as defined in Claim 1 and Q is

halogen selected from bromine, chlorine, iodine and
fluorine, in an inert solvent, in a polar protic sol-

wherein ¥, R

vent and in the presence of a base.
10. A method of producing a compound, or its
organic and inorganic salt or metal complex, of the

o | N0
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according to Claim 1, which comprises reacting a 9-
amino-7-(substituted)-8-(substituted)-6-demethyl-6-
deoxytetracycline, or its organic and inorganic salt or
metal complex, of the formula:

with a straight or branched acid chloride of the formu-
la:

wherein R3,R4

and W are as defined in Claim 1 and X is
halogen selected from bromine, chlorine, iodine and
fluorine, in a suitable acid scavenger and suitable
solvent.

11. A method of producing a compound of the

formula:

DR
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according to claim'i, which comprises reacting a 9-

[ (substituted glycyl)amido]=-7-(substituted)-8-(sub-
stituted)-G-demethyl-6-deoxytetracycline of the formu-
la:

according to Claim 1 with a primary amine of the for-
mula RSNH or a secondary amine of the formula

RS
>NH
RG
in the presence of formaldehyde.
12. A method for the prevention, treatment
or control of bacterial infections in warm-blooded ani-

mals which comprises administering to said animal a
pharmacologically effective amount of a compound ac-

2

cording to Claim 1.

13. A pharmaceutical composition of matter
comprising a pharmacologically effective amount of a
compound according to Claim 1 in association with a

pharmaceutically acceptable carrier.
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14. A veterinary composition which comprises
a pharmacologically effective amount of a compound of
claim 1 and a pharmaceutically acceptable carrier.

15. A method for the prevention, treatment
or control of bacterial infections in warm-blooded ani-
mals caused by bacteria having the TetM and TetK resis-
tant determinants which comprises administering to said
animal a pharmacologically effective amount of a com-
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pound according to Claim 1.

* € L M 5 *



