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1, 4, 4a, 5, 54, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- hydroxy-1,

11 dIOXO 2- naphthacenecarboxanldes here|n after called
7-(substituted)-8-(substituted)-9-](sub- stituted.

gl ycyl ) am do] - 6- denet hyl - 6- deoxyt et racycl i nes, which exhibit antibiotic
activity against a w de spectrum of organi sns including organi sns which are
resistant to tetracyclines and are useful as anti- biotic agents.

The invention also relates to novel -

9-[ (hal oacyl ) am do] - 7- (substi t ut ed) - 8- (substltuted) 6-

denet hyl - 6- deoxyt # Qg%cllne I nt ermedi ates useful for making the novel
conpounds of the % =] I nvention and to novel nethods for—producing the

novel conpounds and intermedi ate conpounds. : SUNNARY oF THE
| NVENTI ON This invention is concerned with novefthiySheet Has Been Repla
(substituted)-8-(substituted)-9-[(substituted glycyl)- u,”

am do] - 6- denet hyl - 6- deoxyt etracycl i nes, represented by for

whi ch have anti bacterial activity;
- 2- o v

Title: NOVEL 7-(SUBSTITUTED)-8-
STITUTED) -9~=[ (SUBSTITUTED

GLYCYL)AMIDO]-6-DEMETHYIL-6-
o DEOXYTETRACYCLINES

BACKGROUND OF THE INVENTION

1. Field of the Invention
The invention relates to novel (4S-(4alpha, -

l2aalpha) ]-4-(dimethylamino)~7-(substituted) -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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mﬁg@-net@od-of treating infectious diseases in warm bl ooded ani mal s
enpl oyi hg these conpounds; with pharna- ceutical preparations
cont ai ni ng these conpounds; with novel i nternedi ate conpounds and

processes for the pro-

particul arly,

-formul a |

and

duction of these conpounds. Mbore
this I nvention is concerned with conpounds of
Il which have enhanced anti biotic activity agai nst

tetracycline resistant. strains as well as a2kigh |evel 10 of activity

agai nst strains which are normally
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susceptible to tetracyclines.

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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I'n fornula | and I, X is hal ogen or
rif

[ Iuoronethanesulfonyloxy, t he
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In formula I and II,
X is halogen or trifluoromethanesulfonyloxy, the

halogen is selected from bromine, chlorine, fluorine

5 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,

10 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,
15 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,
20 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-

25

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

30
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carboxy) ; (c7—c9)ara1ky1 group selected from benzyl,
l-phenylethyl, 2~-phenylethyl and phenylpropyl:; substi-
tuted(c7-cg)aralky1 group [substitution selected from



hal ogen. is selected frombromine, chlorine, fluorine and
i odi ne;’ R is selected from hydrogen; hal ogen selected from
brom ne, chlorine, fluorine and iodine; or R-= -NR[err] RhR&Shdet Has Been Repl

and when R = -NRlerr]Rlerr] and R err]= hydrogen, II,I mmﬂl\m:]j‘l

met hyl, ethyl, n-propyl, 1-nethylethyl, n-butyl, 10
1- met hyl propyl, 2-nethyl propyl or 1,1-dinethy|ethy|;

Rlerr] = nethyl or ethyl, ' R[err]‘éfnethyl, et hyl, n-propyl,

1- net hyl et hyl, n- butyI 1- net hyl propyl or 2-nethyl propyl;

and when R[err] yl err].= n- pro 1- netbylethyl
n-butyl, 1-nethf dpycp -C )éikyl Qﬁtég % £¥n6 mOno="0X 24 when

Rlerr] = 1-net hyhetui;dtltuted (c,-¢ )R!thl!laMEBbUWi-C})aﬂekbatYpr0py| or

. but Qayl prlofr)élth | °°;g)|alkry]2§ﬁ%%ﬁ A6 and" ‘pﬁ%"%ﬁd when erRE]e”] i
1- met hyl propyl , RR[@@1531%Fﬁﬂ§rﬁNQW rogen and (§iﬁé ) 8lKElegebEcEr8m

hydrogen; strai Efitonprmé&r cheé{:hyl propyl, (Q@gﬁ"&p erm?i yissbeﬁi?l
sel ected fron1neth¥ opyl, Fsopropyl; utyI |sobutyl,

pentyl, hexyl 1’ octyl

[err]- e capt F(@{lﬁﬂ ]R3C[cnfers] )xﬁiﬂ%]éqtﬂiplm ﬁﬁi@cswlrédsmmitry of the
mer capt onet hy rr]-nerca et hy errl,- nmer to-,1-ne _
ot hy g o1 ] o PESBEISIASS CRRPY (94 vy VD (GHARGR  Dodr 1§ Ene W sub
[err] Ohydroxy(C[sd:nrt:]ue@{te)r rn}a)xebek;be w@idthes cthee teacénabe h(DEbx9r the in-
methyl, [err]- ,ﬁ)&{% Y, rgnl A d 0Xye thylethyl, 30
a- hydroxypropyl and a- ]éqrna% uty carbox]?)mce:[err] C[erru:
al kyl group; (Clers =g riHomy amine o hydrery 1 apinpen C,5)
[err]- ?apgt thylt t@&a[ﬁjﬁﬂ ?wamt;ath&heh@wbﬁtyi uﬁ&%ﬂﬁﬂtﬁedrh@ﬁwgmup
group substitution.s cte r,om

(o ored SClorr]) RS R SRS b ASURIE ot o, narrRYL
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

20

diastereomers and enantiomers of said branched alkyl

monosubstituted amino_group; (C3-C8)cycloalkyl

monosubstituted amino group substitution selected from
25 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
3-C8)cycloa1kyl
monosubstituted amino; [(c4—c10)cycloalky1]alky1

10 diastereomers and enantiomers of said (C
monosubstituted amino group substitution selected from
(cyclopropyl)methyl, (cyclopropyl)ethyl, (cyclobutyl)-
methyl, (trans-2-methylcyclopropyl)methyl, and
(cis-z—methylcyclobutyl)methyl: (C3-c1°)alkenyl

35 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



-

quno,_(§Ierr]-C[err])aIkoxycarbonyl, (derr]-Cerr])al kyl am no and

carboxy); (derr]l-derr]yaratkyl—group sel ected from benzyl,

1- phenyl et hyl , 2-phenyl et hyl and(phenylpropyl; substi -

tuted((err] - ethi DEFRED [substitution selected from

-4- _ err])al kyl, nitro, hydroxy, am no, nono-
or dis _ irr]-Cerr])al kyl am no, :
(err]-Cerr])al koxy, . (C[erﬂ-4§§ﬂr])alkylsulfonyl, cyano and
car boxy] ; Rlerr] is selected from hydrogen and
(derr]-Cerr])al kyl selected frommethyl, ethyl propyl,

i sopropyl, butyl nohselbk¥ituted amino P Isul¥ti@¥ion selected £¥oan
Rl err] does not egual R err] the stereochemstry of th

e,
asymetric car boRBERYE. and,daphthyid ih Gty ¢ AASAARARC ITOUP st tuent)

maybe be either siBbsticemion Edlected From-benzyl, 2-phényldtnil,
enanti ®ers (L o

(Clerr]-Cerr]) i‘g%ényleth§PVaﬁjggé§h ly Eﬁ%ﬁﬁgﬂw l?é#%ggﬁgiﬁﬁé%gghgﬁino
group andbphenylpropyd| e sk tfitrhetkt (Gl C.et hatyl nmpnopubstis
1-met hyl ethyl, ntﬁﬂ&&'amkh%ehQ%h%rqgﬂbsé§€ﬁgfgﬂFﬁéﬁgated 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

10
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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)-
25 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-(Cl-c3)alkylmorpholinyl, 3-(C1—63)alkylisoxazo-_
lidinyl, tetrahydrooxazinyl and 3,4-dihydrooxazinyl;
[1,n]-diazacycloalkyl and substituted {1,n}-diazacyclo-

30

35



e

1, 1-di methylethyl, n-pentyl, 2-methylbutyl, 1,1-di-

nethylpropyl 2, 2- dlnethylpropyl 3- et hyl but yl n- hexyl

1- nethylpentyl 1,1- dlnethylbutyl 2, 2-di et hyl but yl ,
3-nethy|penty|, 1,2-dinethy|buty|, 20 1, 3- di met hyirhiss$. h}hstmR.lmmd
1- met hyl - 1- et hyl propyl, heptyl, octyl nonyl, d nd
dodecyl and the di astereomers and enantiomers of

al kyl nonosubsti t ut ed am no gr oup; (derr]-Cerr])cycloalky

nonosubstituted am no group substitution selected from 25
cycl opropyl, trans-1, 2- dlnethylcyclopropyl

cis-1,2-dimet hyl CBé‘l'l&ﬁer% HY'ffro %Q‘i"&%ilnyl 2-(c,y c alk
cycl ohexyl, cycl oheptyl, cycloogﬂy bi c %
and bi cycl of 2. 2. Z]Me@zﬂnyénd“t £,-Cy)a lePl(!’ie&?tzéPé(&rrer??%rﬁP- BITer s

of SaldéC[err] Clptlp éﬁaczyifi-l yag! (e, -, ) alkoxyPiperalinyiyt ep-
[(Cerr] C[err])cyclg. kél]alrayzlnyl 4(’5‘5781' m)nosubstltutedza é)lﬁoup

substitution sel ek

(cycl opr opyl ) et hy bigyesid [@h2t. i Jhept-2-y1, 2, Sﬁréula)zla,- -methylblcyclo-
(trans-2-net hyl cy n -

(ci s-2-met hyl cycl ﬁbzﬁ'?;/q)ﬁﬂét#?gbg(lq gt’?’] dd &Y ] aekthﬁllPlcYCIo
monosubst it ut ed arfiZy@ @ leeE-RArtydti tzuﬁ‘éﬁ-agél‘éoﬂe@lme&mflblcYCl'-’" al lyl,

3-butenyl, 2-buteny (zc'zﬁjdbrt-tzr-%'ls)anﬁt&%”m@é'tereomers or eénast fovéxrs of
g gyg: m%lnylz buga&%] 1@[ mre_tﬂr}.yl clioa%/cyl and substz.tu Cé’fl oi)en]t enyl and
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

15
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group selected from 2- or 3-furanylamino, 2~ or

5~thieny1amino, 2-, 3- or 4-pyridylamino, 2~ or

5-pyridazinylamino, 2-pyrazinylamino, 2-(imidazolyl)-
25 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
30 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

35

selected from aminoacetic acid, a~aminopropionic aciq,
p-~aminopropionic acid, a~butyric acid, and



nmonosubstituted am no group substitution selected from phenyl

and’ naphthyl; (Jerr]- Clferr])aral kyl am no group substitution
sel ected fron1benzy|, 2- phenyl et hyl , 1- phenyl et hyl ,

2- (napht hyl ) met hyl , 1- (napht hyl ) net hyl and phenyl propyl ;
substituted (Clerr]-Cerr])aryl nDnosubs ti- tuted am no group
[ substitution selected from (derr]-derr])acyl,

(derr]-Cerr])acylamno, (Cerr]- C[err])alkyj nono or

di substituted (Cferr]-Cerr])al kyl am no, (C[err] Clerr])al koxy, 10
(derr]-Cerr])al koxycarbonyl, (Clerr]-Cerr]) alkylsulfonyl, am no,
car boxy, cyano, hatagimobhyyrixyachdtsandatile enantiomers of said

tri hal | . ' . d [
i subst cut ed (S TPeRy ol el RiRiiRhiRG, BEBAETNC (RyIRE R1RBy-
selected from di neanhonydiasihgl groupsepbspitutisn selectedi faropr oyehoxy-
dpary)Tang 1) s optibny 8y BERbGBhrbony1, a11ySbBRKEIVE] proporyear-
di cycl opropyl , d|Q?%Yébu%?PPr°Pr°XY°arb°BY§ycloﬁeﬁﬂﬁﬁthHﬂCycIohexyl and

di cycl oheptyl ; stagh carbonyl n-BﬁtBk?&ﬁden?M%ygﬁﬂtQhﬁah ?myweﬁdxyuted
(C[err]-C[err])aIkgIb 1 Smrlgxg 8Wnere|nt % nunb 3%‘
carbons in the ORYL: o (s FadPLBRTERIBY HEPER, RYASTHCut e ra sk
dISUb-hﬁ edt fronhenethdxg]l4ethokpahkprapory, glemptivrdedhoxyhe
t ot.al nber of 18 h nQt than 14;
(Cferr]- C[err])aggeggﬁéx?ky? gﬂgigkép%k?édéég[gf}?BéFe f}etggxy
azacycl oal kyl gr o{fys€p kFYG&PaéKOSEhEGang¥¢BP1SeleCted fr@ElﬂMﬁh?ﬂrO‘
azetidinyl, pyrrQbéﬁ&HY£raﬁép§rQdaﬂﬁéthylcyclopropoxy, cis-1,2-dimethyl-
cyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy,
cycloheptoxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy,
15 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—C11)-
arylalkoxyamino group substitution selected from
benzyloxy, 2-phenylethoxy, l-phenylethoxy,
2-(naphthyl)methoxy, 1-(naphthyl)methoxy and phenylpro-
poxy:
Rs is selected from hydrogen: straight or branched

20

(c,-C5)alkyl group selected from methyl, ethyl,
25 n-propyl or l-methylethyl; (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
30 Se hetercatom optionally having a benzo or pyrido ring

fused thereto:

. N e (X

Z 4

’
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4- et hyl pi peridinyl, 2- nethylpyrrolldlnyl

cifs- 34 4- dlne%ny.pyIIU||U|ny| trans- 3, 4- dlnethyl pyrrolidinyl,
2-azabicycl o[ 2..1 o - "~ b-azabicycl o[ 2. 1. 1] hex-5-yl,

2- azabi cycl of 2 tgﬁ?B“m¥£zm§l hept-2-yl, 7-azabicycl o[ 2.2.1] hept-7-yl,

2- azabi cycl o- ”I““mlll .2]oct-2-yl and the diastereoners and

enanti oners d (CJerr]-derr])azacycl oal kyl and substituted
(derr]-derr])- azacycl oal kyl =®oup; 1-azaoxacycl oal kyl
selected from nor phol i nyl and 1-aza-5- oxocycl ohept ane;

substituted 1- azaoxacyclo p .substjtutio selected from:
2-(d err] - er r FREPL A EYFROLY Y| e@é&%ﬁﬁd W]SQQQ5M¥S
l'idinyl, tetrahydaeﬁyazlmwpyrrind&nylhyQH@yﬁﬁnlnﬂyl tetrahydro-

1, d' I | Kk b tyt - :

i iyl 2qr oup. <ol SFBRYRro RARLs, el R rgthgeny1
plpera2|nyl 4- tﬁﬁenyﬂ Cpanqqthﬂethmqnﬂsgienﬂzolyl$4ﬁnn§rg&ve mem-
pi perazinyl, 4-f % A rggl%[) tild aé:. R W' ’o4s£q1€r§é ‘Ht&dr¥datoms

aryloxyplpera2|n Xypip a2|ny 2, ﬁza-
optlonally havzng a berizo or pyrldo ring fused thereto:

21 . 71
10 I /;> or I />Z
z

Z or Z1 ='N, 0, S or Se

15 such as imidazolyl, pyrazolyl, benzimidazolyl, oxa-

zolyl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo{4,5-b]pyridyl or pyridylimi-
dazolil, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom:

> A A

20

25

(A is selected from hydrogen; straight or branched
(C -C )alkyl. Ce -aryl; substituted C -aryl (substitu-
30 tion selected from halo, (C )alkoxy, trlhalo(c C ) -
alkyl, nitro, amino, cyano, (c )alkoxycarbonyl
(cl-c3)alky1amino or carboxy): (C7-Cg)ara1ky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)
35
such as q-butyrolactem, s-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as



B

bi cycl o[ 2. 2. 1] hept-2-yl, 2, 5-di aza-5- net hyl bi cycl o-

[2.2. 1Fhept-2-yl, 2, 3-di aza-3-net hyl bi cycl o- [2.2.2]oct-2-yl,

2, 5-di aza-5, 7- di net hyl bi cycl o- [2.2.2]oct-2-yl and the

di astereoners or enantionmers of 10 said [1, n]-diazacycl oal kyl and

substituted [1,n]- ; di azacycl oal kyl group; 1-azathi acycl oal kyl

and substi - tuted 1-azathiacycl oal kyl group selected fromthio-

nmor pholinyl, 2-(Cerr]-Cerr])al kylthionoHghkol i nyl and 3-

(derr]-derr])cycloal kylthionorpholinyl; Nazolyl and substi- 15

tuted N-azolyl group selected from1l-im dazol yl, 2-

(derr]-Cerr] )eykidyl, i pydadakihyl3- p@[retzn]n-y@[,ersry]n)-aimumyﬂm dazo-

lyl, 1-pyrrolyly, rr yr, - I err])-
yrllgyrﬁqdf"fé% %’f b%é%m“ aZ& orr;) od A )a(ﬂﬁﬁﬂloq

al kyI 1- pyrazol
(d er%]  er ] BkiAsaLRYL srt Ri 828 yp;ubeye@qsat.qna@[qg rqz)r;g ¥ty one
(1,2,3-triazol yda ,two (1, 204- &1 b2zskYhetbroattioaddlarid an adjacent

2-tetrazolyl and ben het erocycl e)a r.Qu .
sel ected from APRFH %ecﬁnugaﬁ?*:éﬁpﬁg om,Sugpr as E ry'%%‘o’?? tlh"pe’rﬁﬁrﬁg -, 3-
or 4-pyridyl amsreetityle2, 3—dloxo—1-p5pp;1a|zd.my|lr;yhame‘hhylz-zmar-ahmgd-am no,

(Zb(elnr;o?ﬁizglzg: i/IJ) g%erazlnyfm Egcgégsgi%gb&?u?%%% e-%o yC ez) ar% o group

as defined 2-dioxopprpholinyl s uBsdipxotdd ongrahadd nlomast r ai ght or
brankhed (C[errde éiiefg;@:d@izkyhhefaeh&boﬁyaha) Bt ma HEIEEAHL YWrom

selected from 2-

3- t hi enyl met hy (B¥ATRIen: sgrabggg BYr PH?F‘EBF_FFyI %p‘rﬁz)alkyl group 5.

g' E)Yr! (cjia2| PY: )rr@éwémdwframpuéanynyl éehbl)ll - n-propyl or ammr‘]etlhyl_ethyl; .
I m dazoly 0] nzl az - t an

(benzot hi azol ylr%e#mgl#gn%h@h%{-gﬁdgr° sg&g&?&bﬁﬁ%lp&? nffl?, aln%%%yl,

(het er ocycl e) meah\A-mEphchy bup as defi ned above with

subst$tution sq{@c‘{%dséiggtéar f EE P]f) tl{ﬁlgtﬁd‘g}.e%ranched
ro

err err])al k car box err m no grou
(d -4 D 1 3’)alkyl %"roup se m methyl, gethy%.

n-propyl.or l1-methylethyl; (C6 10)aryl group ‘selected

from phenyl, a-naphthyl or pg-naphthyl:; (C7—Cg)aralky1

group such as benzyl, l-phenylethyl, 2-phenylethyl or .
20 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:

25

30 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- '
35 matic ring with two N, O, S or Se heteroatoms optional-

ly having a benzo or pyrido ring fused thereto:



Ve ares - o

sel ect ed. from ani noacetic aci d, a-am nopropionic acid,
[err] am nopr opi oni ¢ aci d, [err] butyric acid, - and

[err]- anrnobutyrlc acid and the enantiomers of said"
carboxy(C[err] Clerr])al kyl amno group; ((err]- C[err])alkoxymsﬂwafhsB&mR

car bonyl ani no group substitution selected from methoxy- 5 , Im mmml l,

car bonyl, ethoxycarbonyl, aIIonxycarbonyI pr opoxycar - ‘ﬁﬂ

isoproproxycarbonyl, 1, 1- di met hyl - ~10-8t hoxycar bonyl,

n- but oxycar bonyl, and 2-net hyl propoxy- car bonyl ; :
(derr]-Cerr])al koxyam no group substitution sel ect- ed from
nmet hoxy, ethoxy, n-propoxy, 1-nethyl ethoxy, n- but oxy,

2- met hyl propoxy, and 1, 1-
(err]-Cerr])cycl oal koxyapy
poxy, trans-1, 2-di nethyl cyc thx;z
cycl oprsopoxy, cycl obut oxy, entoxy cyclohe

cycl ohept oxy, cycl ooct oxy, ~bi cyél o[ 2. 2. 1] hept - 24y oX
bi cycl o[ 2. 2. 2] oct-2-yl oxy and the diastereoners and

(et hyliet hoxy; 1
o% roup selected f g&plopro-
prgp XY, 5-1 2-di

C

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:

10

15

(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-c
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)

)~
25 3

30 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,

35



enantionmers of said (CJerr]-Cferr])cycl oal koxyam no group;

(errT-‘Cerr])aryl oxyam no group sel ected from phenoxyamingy?mro— -
1- napht hyl oxyam no and 2-napht hyl oxyam no; (C[err]-Cferr])-

aryl al koxyam no group substitution selected from 20 BamRelmmd
2- phenyl et hoxy, 1-phenyl et hoxy, . 2- (naphthyl)nethoxyFﬁ

1- (napht hyl ) net hoxy and phenyl pro- - poOXy;

from hydrogen; straight or branched -11- (e -Cerr])al kyl

selected fromnethyl, ethyl, 25 n- propyl or 1 met hyl et hyl ;
(derr]-Cerr])aryl group selected from phenyl, [err]-naphthyl

or [err]-napht hyla- dVﬁMapﬂopﬂMaaﬁﬂmmxd4mﬂp1peraz1nyl gﬂ{dqnxnmﬁrpuobenzyl
érgngngleletegled frlg%?gx:‘ %;‘/@ilg:&rthlomorpho%n%.d aroma chn satur&? dél’l ng
with one. N, O Snm0-30and R’ ise siedestesk Mmmqwheﬁﬁr@l@%mo or
Eyi'ao 8 n% of SbranchéhP%Qd-hh?%ﬂk@l [ehlected From methyl, ethyl,
C 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-, where-
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

10

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

pyrrolidine or piperidine; and the pharmacologically
15 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
20 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 Rl = methyl or ethyl,

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

25

l1-methylpropyl or 2-methylpropyl:
30 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—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 lo)aryl group selected from phenyl,
a-naphthyl and g-naphthyl; substituted(cs-clo)aryl
group (substitutiqn selected from hydroxy, halogen,

35



- 8- such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrro-
I|d|nyl’ 3-pyrrolidinyl, 2- pyrrolinyl t et rahydr o- furanyl,
furanyl, benzofm{sgﬁgémashegn déu ot hi enyI t hi enyl, benzot hi enyl or

selenazolyl bered aronatic ring with two N, O S
or Se heteroatonﬁl |onaIIy having a benzo or pyrido ring fused
thereto: [err] Z or Zferr] =

=N O Sor Se 15
such as imdazolyl, pyrazolyl, benzim dazdRyl, oxa- zolyl,
benzoxazol yl , indazolyl, thiazolyl, benzothia- zonI
3-al kyl - 3H—|n1dazo[4 5- b yridyl or yrld yli azolyl, or a five
menber ed sat ur at 687 FFad 2 PHYonéCQrC alk°xY°?EB°NY1® a§d0Fa§ e oat ons

and an adj acent 00900g¢dr3Qky1 group SeheteeqQafptm 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

5

from methyl, ethyl propyl, isopropyl, butyl and
10 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);
15 W is selected from amino; hydroxylamino: (C,;-C,,)
straight or branched alkyl monosubstituted amino group
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, 1-methyl-1—ethy1propyl, heptyl,

octyl, nonyl, decyl and the diastereomers and

20

25 enantiomers 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,
30 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

35

(cis or trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-



[ery] .. 25 (A is selected from hydrogen; straight or

branched’ (Cerr]-Cerr])alkyl; C(err]-aryl; substituted
Cerr]-aryl (substitu- 30 tion selected from .
halo, (Clerr]-Clerr])al koxy, trihalo(qerr]-Cerr])- f ‘H”Be“R“““‘
~amino, cyano, (Cerr]-Cerr])al koxycarbonyl, ﬂll“
(derr]-derr])al kyl am no or carboxy); (Cerr]-Cerr])aralkyl

sel ected from benzyl, 1-phenylethyl, 2-pheryd€thyl or
phenyl propyl) 35 ~such as [err]-butyrolactam [err]- butyrolactone

920 i 1 A-BHER o STl £ 190 P Sk TR o
2-cyclohexenyl:; (C7 Clo)aralkylamlno 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 '

10

wherein the total number of carbons in the substitution
15 is not more than 14; unsymmetrical disubstituted
(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-

20

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]hept~-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

25

(Cz-cs)azacycloalkyl and substituted (cz-cs)azacyclo-

alkyl group; 1l-azaoxacycloalkyl selected from

mdrpholinyl and l-aza-5-oxocycloheptane; substituted
30 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

35



-O- pyridyl, pyridazinyl, yra2|nyl. symtriazinyl,
unsym t fFi azinyl, pyrimdinyl or (CI- C3)a|kyIthkﬁf———-———“””ﬁVTTﬂ—Z|nyI or

a six nenbered saturat ed ring with one 5 : @ahﬂQB&hR.lméhor Se
het er oat ons and an adj acent appended

2, 3- di oxo- 1- pi per azi nyl, 4- et hyl - 2, 3-di FNIHH

4- met hyl - 2, 3- di oxo- 1- plpera2|nyl

4- cycl opropyl - 2- di oxo- 1- pi perazi nyl 4- . dloxonDrphollnyI
2-dioxothionnrphollnyl or 10 -(CHerr])[err] COOR[ err] mhere n=0-4

and Rlerr] is s te from hydr.agen; . Ssfrai ght or branched
(derr]-derr]) ]K% grlo‘-"uzﬁ‘c:"'c1c’alkyl ) cﬁ%?}%ﬁ%ﬁét hyl, ethyl, n-propyl
or 1-nethyl et hyl(Z, n]“dlazacxwlqalkyk]gtﬁupr])hfgkaghmapyséba&kgd famdm
phenyl, [err]-napdpilbutea 1- zatH¥ R a{F?Tt8¥$up1§elected Bhom | 1S

selected fromh drogen stral t or ranc
(err]-derr]) 2 Gy g kgl thiemgrpholinyl and n. propyl
or 1-methyl et hylzi-( C[oer)rdydifd%ﬂn& YIHA omB ¥ D Eﬁhgﬁeﬂ-azolyl and from

D e o DA o ST Do (HEALead B0 8 Bl zory
phenyipgogylsaﬁz dhkxyamﬂlmﬁﬂaznkynjrxwael$cgpalkyl 1- ggggﬁ{ed
g;??g_@al ly havi lr:!'é]n a (Lor]_%@_govga g&ﬁggn}r\ii nd -c 3)alkyl eﬁ-gﬁgggég Terr]
)alkyl l-pyrazolyl, 1ndoly1 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-

15

‘amino, 2-pyrazinylmethylamino, 2-(imidazolyl)-
methylamino, (benzimidazolyl)methylamino, and
(benzothiazolyl)methylamine and substituted

20 (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

25 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-

30 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,

35 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



25 . 30 Z =N O Sor Se such as

pyrrol y| N- net hylindolyl indolyl, 2-pyrroli- di nyl-,
3- pyrrolldinyl, 2-p roI|nyI tetrahydrofuranyl furanyl,
benzof uranyl, tetra hxényl benzot hi enyl or
sel enazolyl, or a f| matic ring with two N, O S
or Se heteroatons opt Iy havi ng a benzo or pyrido ring
. fused thereto: -15- -10- [err]

(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
10 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:
VLY (3

Z 5

15

20 Z -~ N, O, S or Se

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

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

furanyl, benzofuranyl, tetrahydrothienyl, thienyl,

5 .benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, O, S or Se heterocatoms optional-

ly having a benzo or pyrido ring fused thereto:

& 2!

\
I z
2> or /,
30
z .

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

35 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:



5 . Z or Zerr] =N O S or Se such as

i mi dazol Y1, pyrazolyl, benzim dazolyl, oxa- 10 zol yl, benzoxazolyl,
i ndazol yl, thiazolyl, benzothiazo- lyl,

3-al kyl -3Hi m dazo[ 4,.5- b] pyri dyl or. pyridylimd- azolyl, or a
five menbered saturated ring with one or - two N, O S or Se

het er oat ons and an adj acent appended O heteroatom 15[ err]

(A is selected from hydrogarg- strai ght or branched
(derr]-Cerr])alkyl; Cerr]-aryl; substituted (Jerr]-aryl (substitu-
tion selected from hal o, (C[err] Cerr])al koxy, trihalo(C[err]-Clerr])- 25
al kyl, nitro, amno, cyano, (CJerr]-([err])al koxycarbonyl,
(C[err] Cerr]) alkylam no or carboxy); (Cerr]-Cerr]) aralkyl group

sel ected from benzyl, 1Zf%§§\lethyl 2-?Senylethyl t;

(A is selected from hydrogen; straight or branched

10 (cl-c4)a1kyl; cs-aryl; (C7-c9)aralky1 group selected
from benzyl, l-phenylethyl, 2~phenylethyl or phenyl-
propyil)
such as q-butyrolactam, q-butyrolactone, imidazolidi-

is

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 .
20 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
25 (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
30 membered aromatic or saturated ring with one N, 0, S or
Se heterocatom optionally having a benzo or pyrido ring
fused thereto:

35



phenyl propyl) 30 such as [err]-butyrolactam [err]-butyrolactone,

4

i'm*dazol’i - di none or N-am noi m dazol i di none, or a.six nenbered
aromatic ring with one to three N heteroatons such as pyridyl,
pyridazinyl, pyrazinyl, symtriazinyl, unsym triazinyl,
pyrimdinyl or (CJerr]-Clerr])alkylthiopyridazinyl, 35 or a six
menbered saturated ring with one or two N, O S or Se heteroatons
and an adj acent appended O het ero- _17_aton1such as
2, 3-di oxo- 1- pi perazinyl, 4-ethyl-2, 3- di oxo- 1- pi per azi nyl,
4- et hyl - 2, 3- di oxo- 1- pi per azi nyl -11-
4- cycl opr opyl - 2- di oxo- 1- pi perazi nyl, 2-di oxonor pho- l'inyl,
2- di oxot hi onor pholinyl; or -(CH erry])[err] COOR[ err] where n=0- 4
and Rlerr] is selected from hydr ; straight branched
(derr]-Cerr])al kyl selected fup thylo,r ethyE,;fS n- propyl or
1-nmetig/l ethyl; or (Qerr]-Cerrfar selected

Z

Z = N, 0, S or Se

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

10

15
zl

I 2> or /TZ

~1

20 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-

25

pended O heteroatom:

A A

(A is selected from hydrogen; straight or branched

35 (Cl-c4)alky1: Cs—éryl: -(C7-cg)ara1kyl group selected
from benzyl, 1-pheny1ethy}, 2-phenylethyl or phenyl-
propyl) '



from phenyl, [err]-naphthyl or [err]-naphthyl; with the pro-

viso that R err] and R err] cannot both be hydrogen; or Rerr]
and R[err] taken together are -(CHerr])[err]B(CH err])[err]-, where-

in Bis selected from (CH2)n and n=0-1, -NH, Tmsﬂma}hsBamR.lmmd
-N(Cerr]-Cerr])al kyl [straight or branched], -N(C[err]-Cer

oxygen, sulfur or substituted congeners selected from [ﬂ 1i
D)proline, ethyl (L or D)prolinate, norpholine,

pi peri di ne; and the pharmacol ogically 15
I norganic salts or nmetal com pl exes.

Pref erred ComPOUda, AL LURARYSA 260"l Wueyrolactone, | fnliE2800VE

formula I and I ogen
trifl uoronet hanesidinene oxy, Ntamlnanugdnzpdlgem6cﬁadCzna six memkerad

bromi ne, Chlor'fooﬁ%ﬁ@@'?f?gngltﬁdbﬂé t8 ithree N heteroat@mCiRiLH r{yn

hydr ogen; hal ogen sel ect ed brom ne, chl ori,ne and i odi ne;
or R = -NRerr] @¥fiqyl, pyridazinyd, mN&azAnyl QW@ raginyl, unsym-
and Rlerr] = hy(ﬁ]@.@i‘lﬂ?ﬂiayrlﬁ&ahh&l ekhy(lc -lt‘gt)ra]MLch.Eapyrldazn.nyl.

PG e e

n- propyl, J:rnﬂfh&dt&q&n,nsbnaybht or branchedl( AQQMthxM swlected

branghed ¢ £Eom nerhy " BbiL " nRrRRYY oup §1e| Ay i
ethyl”,” propyl, (Cg=Cyq )arYlséplssgﬁd Farop phienydut y le-naphithyl ﬁékyl
heptyl and p-n Gproxy 1891 ¥ w1 €n h¥HEOBEOGEEE knGleRP] halke® ansuipts tlotat ed

from met hyl err]-hyg oxyethyl,
[err] - hydroxy- 1%tM’é‘P%§P' or &% Gha"R Eﬁxj‘] e FAISEST AR and

[err]- hydrOXybUtﬁ'(CHéﬁ% Q&H ﬁg[-QFWhe@[eﬁJrr]B)-ls selected frainky(CHY)QuUmnd
(CIerr]-C[erH)egg& Eed Bgﬂhgﬂgﬁgtralght or branched],

15 -N(Cl- 4)alkoxy, oxygen, sulfur or substituted

acceptable organic and

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.
20 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
- 25 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

30

(cl-cs)alkyl group selected from methyl, ethyl, propyl,
35 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:



.
TR

REFS-FCv

[err]-naphthyl and [err]-naphthyl; substituted(Clerr]-Clerr])aryl

.group (substitution selected from hydroxy, hal ogen,

-12- (err]-Cerr]) alkoxy, (Cerr]- C[err]) car bony]| ,

and car boxy); (Cerr]-Clerr])aral kyl group sel % ged
1- phenyl et hyl , 2-phenyl et hyl and phenyl propyl ; | l
substituted(Clerr]-Cerr])aral kyl group [substitution selec

fromhalo, (Cerr]-Cerr])alkyl, (Cerr}igFerr])al koxy,

(derr]-Cerr])al kyl - sul fonyl, cyano and carboxy];
Rlerr] is selec ed fromhydrogen and (Cferr]-Cerr])al kyl selected
from et hyl , yispsebqttedsﬁpompbYdrbgeylaadd(@ -C )alkyl|§eﬁepped

when Rerr] d oﬂo%gﬁﬂyf' 5%&% géggggteiEB§E85g; Eu%&ltﬁﬁd

asymmetric car the ¢ fing
maybe be elthe¥s?hH¢Yhtenate (DL) or the in- di vi dual

enantiomers (lyién B3 d6es not eqifbi sretnet estéﬁ:eabﬁametrby@rfoweam no;

(CLerr]-qer]) g mmetric ca2bbd $1le2 Pha"elEHoR' KLb TRIORDS Litkad am no

stituent)

stituent) maybe be-either the racemate (DL) or the in-
dividual enantiomers (L or D):

W is selected from amino; (c1 12
10 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

) straight or branched

15

enantiomers of said branched alkyl monosubstituted

amino group; (C3-C5)cycloalkyl monosubstituted amino
20 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-

N

lected from allyl, 3-butenyl, 2-butenyl (cis or trans),

2-pentenyl, 4-octenyl, 2,3-dimethyl-2-butenyl,
30 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

35

branched unsymmetrical disubstituted (c3-cl4)alkylamino
group wherein the total number of carbons in the



ubstitution selected from nethyl, ethyl, n- propyl ,
t hyl et hyl, n-butyl, 1-nethyl propyl, 2-nethytpropyl,

S

1

1, 1-dinethyl ethyl, n-pentyl, 2-methylbutyl, 20 . sheet Has Bell KBE0M! Propyl,
2, 2-di et hyl propyl, 3-nethyl butyl, n- he ' ntyl,

1, 1- di met hyl but yl, 2, 2-di nmet hyl but yl BH “H Hgm

1, 2-di net hyl butyl, 1, 3-di nethyl butyl, 1 propyl,
hept yl , octyl, nonyl, decyl and_ghge diastereoners and 25 -
enanti onmers of said branched al kyl nonosubstituted am no group;
(err]-Cerr])cycl oal kyl nonosubstituted am no : gr oup

substitution sel estipsttitationciopnopybret than- 14; unsymmetrical

cyel obutyl oyol RenEyriEyEedi ey Tele ) BBt BT 8igmo aroup whsrain fne

and thesdi ast er echetal anankeuncf ordrbopé in the sub5¢§iitd1tion is no more

i S A R et (e

substitution sel %2eVFE ¥¥%c969¥3p§P¥ﬁE@ﬁyF}°n.Selec ed from

(cycl opropyl) et hydzif£adsheDyt ¥betBaMNy1 (?9@&61.2.dinlyl , piperidinyl, _

met hyl cycl opr opyl gethgl apd %Cés-z-nﬁaﬁﬁpﬁéchbUtofkain 1 net hyl ;

(Jerr]-derr])al kKSRGH¥HROREELAFPYL e 023 YoP¥H, Y1+ substitution

sel ected from al | gis-3; peditngthyPpporebyliinyl, trans-GGids-dimetlnyilsy,

2- pentzoyl 4'°Ct§§¥¥o1§a§ﬁgi”§ﬁay£ﬁe 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

15 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

20

25 l-azathiacycloalkyl group selected from thiomorpholinyl

and 2-(01—03)alkylthiomorpholinyl; N-azolyl anq
substituted N~azolyl group selected from l1-imidazolyl,
'indolyl, 1-(1,2,3-triazolyl) and 4-(1,2,4-triazolyl):

(heterocycle)methylamino group selected from 2- or
30 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:;

35



- 13- - utenyl, 3- nethyl 2-butenyl, 2-cycl opentenyl and

2-tycl-ohexenyl ; {bib.r]-C[uuuj)d[dleIan1no group substitution

sel ected from benz h A tﬂXd’ 1- phenyl et hyl ,
2- (napht hyl ) met hyl ; W@ hyl and phenyl - propyl ;

straight or branche |subst|tuted

(dJerr]- C[err])alky bstltutlon sel ected from

di ret hyl, diethyl, diisopropyl, - n- pr opy®1=di but yl and
diisobutyl synnetrlcal dlsubstltuted (C[err] Cerr])- 10

cycloalkylan1no bstituiion_sel ected ropyl
di cycl obut yI , g§ §peﬁ iafﬂ Xyamino 8F898|6ﬂ%§§%t3ﬁ&°8|5ﬁﬁ%§§%f
strai ght or branfhem benzyloxy, zrphenglethakydi 3upbéenylettioxy,

(derr]-derr])abk - | t Inmmm of
carbong in the s%b!b ?ut|819§§EHoxy' 1 (nagh?ﬁﬁnf F%g§y %Unsynnetrlcal
di substituted PhenylprOPQKxoC14)cycloaIkylan1no group mhereln t he total

nunber R Oiscgéﬁ?éeéeanfibﬁ ﬁ?éfé?éﬁf-' 8Brh$ghet ot bealededl4;
(err]-Cerr])azacycl oal subs

(Clerr]- C[err])aﬁﬁmyehbéFkii QFBEB seberred: feamsmethyid REB¥L20

;aziridinyl, azetndpﬁybylpyfrmLmdtnyietnypﬁr(dénai )aryl group selected
4- nethylplper|d|

et poer) o Bl SRR QUSRI Pl (c,co)araiiyt

2-azabl cycl of 2. 1gtpupxsacylasSbenablpy1+pheny1ethy1, 2fﬁhenyph¢h¥iyd:

S Seaht oyl of 5. POpAgRbedets dnetarocyolaSElhe ELREcLs EBH o] #hve
enantioners of siegbered aromatic or saturated ring with one N, 0, S or

Se heterocatom optionally having a benzo or pyrido ring

fused thereto:
[/7\5 or ( 7/5
z _ z

= N, O, S or Se

1S

20 7

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-

25

ly having a benzo or pyrido ring fused thereto:

A 7!

\
30 | 2> or P
' ' 4

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
3S 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:



((err]- C[err])azacycloalkyl and substituted (Cerr]-Clerr])azacycl o-

al Kyl group; 1-azaoxacycl oal kyl selected from nor phol i nyl and
1- aza- 5- oxocycl ohept ane; substituted 30 1- azaoxacycl oal kyl group
substitution selected from 2-(Cerr]-derr])al kyl rmis h@t]ﬂa@ aced
((err]-derr])al kyli soxazo- l'idinyl, tetrahydrooxa

3, 4- di hydr ooxazi nyl ; [1,n]-diazacyc|oalky| and_subs

[ 1, n] -di azacycl o- al kyl group sekected from pi peraz
2-(Cerr]-Cerr])al kyl - piperazinyl,
4-(Cerr]-Cerr])al kyl pi perazi nyl, 4-di net hyl - pi per azi nyl,
4-(Clerr]- C[err]?alk@gyﬁhgéﬁazﬂngrouﬁ Sedegted from phenyl, a-naphthyl,
b'cyclo[2 2. 1]he@f23_ﬂg hehy 1¢ii aza- 5- met hyl bi cycl o-

[2.2.1] hept - 2-yl 30paza3nethylb|cyclo[222- oct-2-yl,

]
and the dlasteré%ne%§ selersrd SxkeRshydrogen; straight or branched
- 14- -1cg}amky1agrehpalsbllecead Fubfat mbuhyg! ethyl,

Lh?l.?h?éﬁ%i?%ﬁﬁée% 88 kyReBhEhptBule By Fyohnryl group selectea
t hi omor phol i nyl , £2en (] phehy)], earhaphtlyl hoonpraphtingl ; andc -C )aralkyl
3-(derr]- C[err]&rggﬁ Q8LKY LENLBRRELRNOL LAYk n N8R Y ! aBﬂenylethyl 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:

15 @ . @

Z = N, 0, S or Se

10

20 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:

25

7! 2!

| ,;> or />Z

Z
30

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 -(CH,) COOR7 where n=0-4 and R’ is se-
lected from hydrogen; stralght or branched (C1 C3)-
alkyl selected from methyl, ethyl, n-propyl or

35



substitfuted N-azolyl group selected from 1-im dazol

ol yl,
2-fCerr]-Cerr])al kyl -1-i m dazolyl, 3-((err]—cfer T])alky
i m dazolyl, 1-pyrrolyl, 2-(Cerr]- C[err]) aIkyI-I- rroI
3-(derr]-Cerr])al kyl -1-pyrazolyl, indolyl, 1- ? l“”d
triazolyl), 4-(Clerr]-Jerr])al kyl-1-(1, 2, 3tr|a {“‘ “‘l‘ -
5-(Cerr]-Cerr])al kyl -1-(1, 2, 3- trlazolyl) and
4-(1,2,4-triazolyl); (heterocycle)nethylanzﬁo group sai d
het er ocycl e sel ected fron12 or 15 3-furyl met hyl am no, 2- or
3-t hi enyl net hyl am no, 2-, or 4-pyridyl methyl am no, 2- or

5- pyrlda2|nylmﬂﬂﬁmethylethyl, onW(éi par92|9gleethqlﬂnmmophenyl

2- (i mdazolyl)- L!t - rgh%azpolla(} ehde ra:‘n% am no

t
(benzothlazolyl) qﬁ?ﬁéﬂ% ho aﬁﬂ eterocycl
group as deflnediaumme¢tbpth be hydroqgubsert%?uendss ckakenf tegetherni ght

or brafched Cﬁcieﬂféﬂci r]%ﬂé¥¥in B lS selected from (CH,)
carboxy(C[err] S %roup sel ect rom am AoBceti c

acid, [err]- :iﬁazén Tﬂc %Hﬁd EF{TCaht %BYI [Stralght %FoBF%ﬂFEe dird,

[err]-butyri c auﬁkoi%rﬂammb%ﬂfrgﬁnﬁ%@lﬁmﬁ &b substituté@ enantioners
of said carboxy er

m no up, .
(err]-derr]) X-1@ ool %ﬁ#ﬁ% g?%ﬁp U%EPP}%f?%ﬁngél%E?%ﬁ(L or
f r om nmet hoxycar yrpaol ixtdive y caobpingl ine) | pyrxglidineydr piperidine; and
pr opoxgcar bonyl , : s :
et hoxycar bonyl , tﬂ%%%%é%f%?gg%% %c&e?%&?%?%&r%%nlc and l%8§ %g:r"gonyl ;
(Clerr]-Cerr] ) HALBS OF e bupeBREeXeSut i on : sel ected from
nmet hoxy, ethoxy, n-pr OPOXYGoﬂ?BEﬁ&@l'of special 1n€éf@§t afe bobRBBunds

2- et hyl pr opoxy, 1-d
(o] Ol orr) et i i Hie groppe sEPERELE F 84 IT vherein: X is

cycl opropoxy, tnelkeder- dunethﬂftycfonénmmuqsulfonyloxy, the halogen is
15 selected from chlorine and fluorine; R is selected from

hydrogen:; halogen selected from chlorine and iodine; or

R = -NR'R?

and when R = --NRlR2 and R1 ='methy1 or ethyl,

R2 = methyl and ethyl:;

20 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

25 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

30 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,

35 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



35 | ci s-1, 2-di net hyl cycl opr opoxy, cycl obutoxy, cycl o-
pent oxy, ' cycl ohexoxy, cycl ohept oxy, cyclooctoxy

bi cycl o[ 2. 2. 1] hept - 2-yl oxy, bi cycl o[ 2. 2. 2] oct - 2- yl| oxy and the

di astereoners and enantioners of said

- 15- (derr]-Cerr])cycl oal koxyam no group;

(dJerr]- C[err])arylalkoxyan1no group substitution selected from
benzyl oxy, 2- phenyl et hoxy, 1- phgﬂylethoxy, 2- (napht hyl') net hoxy,
1- (napht hyl ) met hoxy and phenyl propoxy; Rlerr] is selected from
hydr ogen; straight or branched (derr]-Cderr])al kyl group
sejected from meNigo19iyroup selected fréiY~ ﬂﬁléafrsiml ethyl;
(derr]-Cerr])aryl oup sel ect ed, from phe errl naphthyl or
[err]-naphthyl ; @Cﬂ@%jcjﬂ%%¥ﬂ55%’ Znddazqlyl and ﬁ?ﬁ%p‘%ybﬂ ¥¥lpenzyl,

1- phenyl et hyl, 21pheiidaRidiyl Or (heterocycldsbhylonihe gréepesagycl e group
sel ect &d fron1a aro t| or_saturated ring wth one

| N, O S or Be qufﬁﬁﬁﬁﬂﬁﬁﬁﬁégéén V|ﬁ5 a benzo or pyrido ring

fused thereto: 4-pyridylmethylamino; carboxy(c2 C4)alkylamino group
selected from aminoacetic- acid, a-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 -(CH

10

15
5

2)ZB(CHZ)Z-, 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
substituted congeners selected from (L or D)proline,

20

ethyl (L or D)prolinate, morpholine, pyrrolidine or
biperidine; and the pharmacologically acceptable organ-
ic and inorganic salts or metal complexes.
25 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:

30

35

This Sheet Has Been Replaced




15[err] 20 Z=N O Sor Se such as

pyrrolyl? N-nethylindolyl, indolyl, 2-pyrroli- dlnyl

3- pyrrolldinyl, 2-pyrrolinyl, tetrahydrofuranyl, : Has Been Re lmwd
benzof uranyl, tetrahydrothienyl, thienyl, 25 benzothlﬁ

sel enazolyl, or a five nenbered aro- - matic ring wt

or Se heteroatons optional- 'y having a benzo or pyrido rlng

fused thereto: [err] 30 ' Z or Zerr] =N GO

or Se such as i m dazolyl, pyrazo??F benzi m dazol yl, oxazo- 35

|yl , benzoxazol yl, indazolyl, thiazolyl, benzothi a- zonI,

3- aIkyI 3H i m daz Lé é Rlpyrldyl or pyridylini- dazolyl, or a

five menbered saturaF G fing with one or two N, O S or Se

het er oat ons and aK aa;aeéaptappcnamd(cn ) X , n= 0-5, .X 1is halogen se-

lected from bromine, chlorlne, fluorine and iodine; X

S
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,

10 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:

15 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-methylpropyl:

20

and when R1 = l-methylpropyl,
R2
R3 is selected from hydrogen; straight or branched

(cl-cs)alkyl group selected from methyl, ethyl, propyl,

= 2-methylpropyl:;

25

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,

30

35



OheuyomOWI 5[err] “_“”ﬁrTssehﬂwedfrmn

hydf ogen;* strai ght or branched 10 (derr]- Chﬁ£
Cerr]-aryl; (Cerr]-Cerr])aral kyl group sel ected ﬁL&@Lﬁﬂ&m EIbenzyl
1- phenyl et hyl , 2-phenyl et hyl or phenyl - r”"mm"" ml ' r
2-phenylethyl and phenylpropyl; substituted(c7-cg)-
aralkyl group [substitution selected from halo,
(Cl—c4)alky1, nitro, hydroxy, amino, mono- or

~26~

5 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; | '
10 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
15 complexes.
Preferred compounds are compounds according
to the above formula III where1n°
Y is selected from (CH ) x , h=0-5, x is halogen
selected from bromine, chlorlne, flourine and iodine;
20 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 = NR1R2
25 and when R = --NR]‘R2 and_Rl = hydrogen,
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,
30 l1-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, hexyl, heptyl and
38 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



- e sl

such as [err]-butyrolactam [err]-butyrolactone, imdazolidi- 15

none or *N-ani noi m dazol i di none, or a six menbered aro- matic
ring with one to thmimkaﬁﬁggﬁgﬁ'gaﬁs such as- _ pyridyl,

pyri dazi nyl, pyra2|[ i nyl, unsym triazinyl,

pyri mdinyl or ,lmaﬂﬂﬂiu vl thi opyri dazi nyl ; or
-(CHerr])[err] =0-4 and R err] is selected from 20

hydr ogen; straight or branched (( err]-( e} al kyl group

selected fromnethyl, ethyl, n-propyl or 1-nethylethyl; or
(derr]-Cerr])aryl group selected from phenyl, [err]-naphthyl,

or [err]-napht hylgroup (Substiﬁqhinﬂ sied estrledc tfeebnf hymidopgr,odeilogemai ght or

I 5 1S SRR AR IR

from Shenyl [ ed getedl from @[em:\ql.qle-rsrqgrwbrr kyl
gLOUDl uch i’is be&it%h'yl 1d01|ﬁiyiyqféaﬂy1 %ntlahgméh?lwo 1; substltuted- g
phenyl pr opy et erogyc roup sel ected from.a nber e
aromatic or satuR e&gﬁs BB\ [ SgPs§isution sele‘:te§e %’%r’%ﬁ;\]t%m

optionally haV|ngcq-ugoaakg1,pxml 40mngoxy, (c1 c4)huay1sﬂxauﬁyn, 35

cyano and carboxy]:

R4 is selected from hydrogen and (cl-c4)alkyl selected

10 from methyl, ethyl propyl, isopropyl, butyl and iso-
butyl;

3 4

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-
15 dividual enantiomers (L or D); and the pharmaco-
logically acceptible organic and inorganic salts or
metal complexes.

Particularly preferred compounds are com-

pounds according to the above formula III wherein:
20 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;

25 R is selected from hydrogen; halogen selected from bro-

mine, chlorine and iodine; or R = ~-NRIR?

and when R = -NRlR2 and R1

R2 = methyl, ethyl, n-propyl, 1-methylethyl, n-butyl,

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

= hydrogen,

30 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,
35 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:



-17- [err] 5 Z =N O _Sor Se such

as ‘pyrrolyl, N-nethylindolyl, indolyl, 2-pyrroli- 10 di nyl,
3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, This Sheet Hhs BeaiRdplaced
benzof uranyl, tetrahydrothienyl, thienyl, be

sel enazolyl, or a five nenbered aro- matic ri O S
or Se heteroatons optional- |y mﬁgg@ a benzo or pyrido ring fused

thereto: 15[err]

R4 is selected from hydrogen and (Ci-C4)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); and the pharmacological-
ly acceptible organic and inorganic salts or metal com-
10 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:;
15 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,

20 R2 = 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;

25 . 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 pharmacologi-
cally acceptible organic and inorganic salts or metal

30 complexes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The novel compounds of the present invention

may be readily prepared in accordance with the

following schemes.
35
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20 ‘ Z or Z[err]w;m~N, Cz S'ofhééh such as

i m-dazol-yl, pyrazolyl, benzim dazolyl, oxazo- | yl, benzoxazol yl,

i ndazol yl, thiazolyl, benzothia- zolyl, :

3-al kyl -3H i m dazo[ 4, 5- b] pyridyl or pyridyl- 25 i mdazolyl, or a five
menbered saturated ring with one or two N, O S or Se heteroatons
and an adj acent ap- pended O'heteroatom [err] 30

(A is selected from hydrogen; straight or branched 35
(derr]-derr])alkyl; Cerr]-aryl; (derr]=%¢f®rr])aral kyl group sel ected
from benzyl, 1-phenylethyl, 2-phenylethyl or phenyl - propyl)

5
1
10
la. R = NR%R?, R? = R3
"1b. R = NR%R®, R? # R°
lc. R = X, X = halogen, hydrogen
15 i
The starting 9-~azido-7-(substituted)-6-de-
methyl-6-deoxytetracycline, 1, described in formula 1
is prepared according to Scheme I.
20
25
30

35
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-18- such as [err]-butyrolactam [err]-butyrol actone,

i m“dazo-* : | i di none or N-am noi m dazol i di none, or a six nenbered
aromatic ring with one to three N heteroatons such as pyridyl,
pyridazinyl, pyrazinyl, symtriazinyl, unsym triazinyl,
pyrimdinyl or (CJerr]-Clerr])alkylthiopyridazinyl; or

-(CH err])[err] COOR[err] where n=0-4 and Rerr] is selected from

hydr ogen; straight or branched (C[err]-CIgaél)alkyl sel ected

fromnmethyl, ethyl, n-propyl or 1-nethylethyl; or 10

(derr]-Cerr])aryi selected from phenyl, [err]-naphthyl or
[err]-naphthyl; with the proviso that R err] and Rl err] cannot both

be hydrogen; or R err] and R err] taken together are '
-(CHerr])[err]B(CHerr])[err]-, wherein Bis selected from (CHerr])[err]

and n=0-1, -NH, -N((err]-Cerrkkabhyl 1[straight or branched],
15 5 -N(C[err]-Cerr])al koxy, oxygem—stut+tr or substituted
congeners selected from (L or D)yproline, ethyl (L or

D) prolinate, norpholine, pyrrolidink or piperidineccryd t he

- salts or
Hoferred conpounds
lornmula | and ||
Ndayl oxy, the
and
sel ected from

phar macol ogi cal | y accept abl e organ
net al conpl exes. 20

are com pounds accor
wher ei n: X i s hal ogen '
hal ogagn i s sel ected from bronfge, chloeri
iodine; Ris selected from hydrogenQHhaltbgen0B5 0
brom ne, chlorine and i odine; '

{.

and inorganig

/)

15
20
3
Rsagents, l (2)
(1) BuONO,
25 0.IN CHzOH/HCI
(2) NaNg
0.1N CHZOH/HCI
30

3 5 . . a————



oLR::-NNeH]NeH] and when R = -NR[err]Rerr] and Rerr] =

hydr ogert, Rlerr] = nethyl, ethyl, n-propyl, 1-nethylethyl,

n- but yl , 1- net hyl propyl, 2-nethyl propyl or 1,1-dinethylethyl;
30 and when Rerr] = nethyl or ethyl, Rlerr] = nethyl,
ethyl, n-propyl, 1-nmethylethyl, n-butyl, 1- met hyl propyl or

2- et hyl propyl ; R3 is selected from hydrogen; straight or
branched (derr]-Cerr])al kyl gyqaup sel ected from net hyl,

et hyl, propyl, 35 i sopropyl, butyl, isobutyl, pentyl and hexyl;

(derr]-Cerr])aryl group selected fron1pheny| [ err]-napht hyl
and [err] napht hyl ; (C[e”]IIC[&Eédﬁdﬁxﬁi'é(WHQf (Btnuéiﬁé ex:,t gk B -7- (sub-

benzyl , phenylet henyl et he ro

~19- "'F%f/te‘?“'r"}dlo © ?%%?%‘faé]oq‘é) %'Srearéjéﬂd"?ﬁ%'r 9= éf’tﬁ r1)al kyl

sel ect %d mindmrain midhyd:r thide psaity, dxssnit\cqﬂlla,n N and

| sobut WA ; i%é}ﬁcm t em stry

of the mee;cslilm're ric ctar % cpart:g‘:r eé]\ﬁon% ﬁl&ﬁ)%‘su -
minutes to 8 hours at from =20 to +45 with an
excess of n-butyl nitrite to g1ve a 9-diazonium-7-
(substituted)-6-demethyl-6-deoxytetracycline, 3, or the
mineral acid or halide salt. The formed diazonium

10 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°¢
with one equivalent of sodium azide to give the
corresponding 9-azido-7-(substituted)-6-demethyl-6-

15 deoxytetracycline, 1, or the mineral acid or halide
salt.

20

25

30

35



L e sieae s

stituent) maybe be either the racemate (DL) or the in- - di vi dua

enahti omers (L or D); : Wis selectéd fromanmno; (Clerr]-Clerr])
strai ght or branched al kyl nmonosubstituted am no group
substitution sel ected fromnmethyl, ethyl, n-propyl,
1- et hyl et hyl, n-butyl, 1- nethylpropyl 2 nethylpropyl,

.1, 1-di et hyl et hyl , n- pentyl, 2- nethylbutyl, 1, 1- di net hyl propyl,
2, 2-di met hyl pr opyl , 3-nethy|buty|,n-hexyl,-iznethyl- 15 pentyl,
1, 1-di met hyl butyl, 2, 2-di et hyl butyl, 3- et hyl pentyl ,
1, 2-di nmet hyl butyl, 1, 3-di net hyl butyl, 1- net hyl - 1- et hyl propyl and
t he di astereoners and ‘enantioners of said branched al kyl
nonoesubsti t ut ed am no group;. (Cerr]-Cerr])cycl oal kyl
nonosubstituted am no 20 group substitution selected from
cycl opropyl, trans- 1, 2-di met hyl cycl opropyl,
cis-1, 3. dlnethylcyclopropyl, cycl obutyl and the di astereoners
and enanti oners of said (C(Jerr]-Cerr])cycl oal kyl
nmonosubstituted am no group; [((err]-(err])cycloal kyl]al kyl
nonosubstituted am no group substitution sel ected from
(cycl opropyl ) net hyl , (cyclcggpp%L) thyI and (cycl obutyl) nmet hyl ;
(derr]-Cerr])- al kenyl nopnosubstituted am no group
substitution se- | ect ed fron1a||y| 3-butenyl, 2-butenyl (cis or
transjto 2-pentenyl, 4-octenyl, 2, 3- dinethyl 2-butenyl, 30

3-met hyl - 2-butenyl, 2-cycl operg enyl and 2-cycj @gT
3e@%/ed from

(derr]- C[err])aralkylanlno group substitutiog se

berzyl, 2-phenylethyl, 1-phe et nmet hyl ,

1- (napht hyl ) met hyl and phen or branched
l erg

symmetrical disubstituted ( N anm no group
substitution selected frqprd = yﬁ? di i sopropyl, and

i -n-@bopyl ; straight or nsynmhiet ri cal di substit uted
(Clerr]-Cferr])al kyl am no 0 OH 0 0

20
25 HaoN

4
30 3. Strong acid

(HCI, H,S0,, CF3SOgH, CH;SO4H,
HI, HF and HBr)

35



group mhereln the total nunmber of carbons in the

- 20- substitution is no nore than 14; unsymetrica
di substituted (C[err]-Cerr])cycl oal kyl am no group wherein the
total nunber of carbons in the substitution is no nore t han 14;
(Cer]r-Cerr])azacycl oal kyl and substituted (Cferr]-Clerr])-
azacycl oal kyl group substitution selected from aziridinyl,
azetidinyl, pyrrolidinyl, piperidinyl, -33~- 4- et hyl pi peri di nyl,

2- met hyl pyrrolidinyl, ci s- 3, 4-di net hyl pyrrolidinyl,
trans- 3, 4-di met hyl - 10 pyrrolidinyl and the diastereoners and
enanti oners of s daccprdance] eith) Schepel 32|, kal 9andidobt-i t ut ed

(Jerr]-derr])- (substituted agy&éﬂeufydi -6L8UB; Eeﬁ%ﬁ@?@%éﬁ{ega&kykr the

selected from H@ ol |ny an -aza- 0X0C
subst i tgut ed mineral _ag bdgysalfoubsstissa ?Qtf@ﬁ £cpmcbed from

2- ((jC'E e[ r hnger r )mix’nytl:é@rwoiz rtyd)ur§ d‘?[ﬁf’iﬂl G5®ertdakbFei ﬁQi‘.ﬁZg| téétk'B%ﬂ;

an et r ahydr oox cl oa substitutéd

[1, n] - di azacycl ogafzc%(ﬂ%/ g%‘%%&) %‘% ‘gfg‘ﬂ# ‘X hygr°Chl°n° acid,
methanesulfonlc acid, trlfluoromethanesulfonlc acid,
hydrobromic, hydroiodic, or hydrogen fluoride to
produce a 9-amino-7-(substituted)-8-(substituted)-6-

10
demethyl-6-deoxytetracycline, 4, or the mineral acid or
halide salt. .

) The 9-amino-7-(substituted)-8-(substituted)-
6—demethyl-6-deoxytetracycline, 4, or the mineral acid
or halide salt, can be further converted as described

15 in Scheme III. '
20

. 25
30

35
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pi perazinyl, 2-(Cerr]-Cerr])al kyl pi perazinyl, 4-(Cerr]-Cerr])alkyl-
pi per azi‘nyl, 2, 4-di net hyl pi perazinyl, 2,5-diazabicyclo- 20

[2.2. 1] hept-2-yl, 2,5-diaza-5-nethyl bicyclo[2.2.1]- hept - 2-yl ,
2, 3-di aza- 3- net hyl bi cycl o[ 2. 2. 2] oct - 2-yl, and the diastereoners
or enantioners of said [1, n]-diazacycl oal kyl and substituted
[1,n]-di aza- cycl oal kyl group; 1-azathiacycl oal kyl and
substituted 25 1- azat hi acycl oal kylk3group sel ected from

t hi onor phol i nyl and 2-((err]-Cerr])al kylthi onorpholinyl;
N-azol yl and substituted N-azolyl group selected from

1-i m dazol yl, indolyl, 1-(1,2,3-triazolyl) and
4-(1,2,4-triazolyl); (het erocycl e) net hyl ami no group sel ected
from2- or 30 3-furyl met hyl ami no, 2- or 3-thienyl nmethyl am no and
2-, 3- or 4-pyridyl nethyl am no;

(der r?- C err])al koxycar bonyl am no Sehemegdoyp substitution sel ected
from met hoxycar bonyl , et hoxycar bonyl , allyl oxycarbonyl,

pr opoxycar bonyl , i sopr oproxycar bonyl ,

1, 1- di net hyl et hoxycar bonyl ,
2- et hyl propoxycar bonyl ;
substitution selected from
1- net hyl et hoxy, n-butoxy,
1, 1- d1®et hyl et hoxy;

n- but oxycar bonyl , and
(derr]-d BftH9al koxyani no group
et et NMK

y @Ky, nN-propoxy,
poxy, and
: NH,

15

20

25

30

Y = (CHy), X', n=0-5
35 X and Q@ - CI, Br, | and F



Coae .

-21- (derr]-Cerr])aryl al koxyam no group substitution sel ected
f r'om benzyl oxy, 2-phenyl et hoxy, 1-phenyl et hoxy,

2- (napht hyl') net hoxy, 1- (napht hyl ) net hoxy and phenylpropoxy;
Rlerr] is selected from hydrogen; straight or branched

(derr]-Cerr])al kyl group selectéd fromnethyl, ethyl, n- propyl
or 1-nmethylethyl; ((err]-Cerr])aryl group selected from phenyl,
[err]-naphthyl or [err]-naphthyl., ((err]- (%éur])aralkyl group
such as benzyl, 1-phenylethyl, 2-phenylethy phenyl propyl ; a

het erocycle group selected froma five nmenbered aromatic or
saturated ring with one N, fa axd¥rdance with ScHEWS DEE Ona 0pLaRdably-

havi ng a benzo or ridp rin .fused thereto: r 20
7o N G S or So b Eleiteh ps sbaritiieh) (R RRTEAT T SOV EatFar
2-pyrroli- cyclmaylg, Baxpytrneolni:diex;dl azirowlhalide salt, is

t et r ahy®r of ur anyl Y, rahy
thienyl, 25 treabte?%o?%l en&“F or sellhaenazol %n orrmﬁeélée gﬁeﬁ%ere g%g?
matic ring wth tam agid, clslqmc&a dﬂatt‘dmeﬁwm i onal -

s 0

R
10 RAc%/Ll\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-deoxytetracyc11ne, 5, or the mineral acid or
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
ion exchange resin or equivalent thereof.

p

20

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 equivalent 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:

25

30

0

RS
35
R4 Q
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T s e s o caalAde

|y having a benzo or pyrldo ring fused thereto: [err] 30

Z'dr Z[err] =N O S or Se such as i mdazolyl, pyrazolyl,
benzi m dazol yl, oxazo- 35 | yl, benzoxazolyl, indazolyl, thiazolyl,
benzot hi azo- | yl, 3-al kyl -3Him dazo[ 4, 5-b] pyridyl or

pyridylim d- azolyl; or -(CHerr])COOR err] where n=0-4 and
Rlerr] is selected from hydrogen; straight or branched
(err]-Cerr])al kyl group _seIgS%gg fromnethyl, ethyl, n-propyl
or 1-nethyl ethyl; -22-

or (CJerr]-Cerr])aryl group selected from phenyl, [err]-naphthyl,
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

10

15

20 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-

25 stituted)-8- (substituted)-6-demethyl-6-deoxytetra-
cytline, 5, or mineral acid or halide salt.

30

35
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or [err]-naphthyl; Rlerr] is selected from hydrogen; straight or
bt dnched (dJerr]-(err])al kyl group selected fromnethyl, ethyl,
n-propyl or 1-nmethylethyl; (Cerr]-Cerr])aryl group sel ected

from phenyl, [err]-naphthyl or [err]-naphthyl; (Cerr]-Cerr])aralkyl
group such as benzyl, 1-phenylethyl, 2-phenylethyl or

phenyl propyl ; a heterocycle group selected froma five 10 menber ed
aromatic or saturated ring with one N, O S-ar ' Se het eroat om
optionally having a benzo or pyrido ring fused thereto: [err]
15 Z=N O Sor Se 20 such as pyrrolyl,
N- et hyl i ndol yl, indolyl, 2-pyrroli- di nyl, 3-pyrrolidinyl,
2-pyrrolinyl, tetrahydrofuranyl, . furanyl, benzofuranyl,
t et rahydrot hi enyl, thienyl, benzot hienyl or selenazolyl, or a
five menbered aro- matic ring with two N, O, S or Se heteroatons
option8l - 25 |y having a benzo or pyrido ring fused thereto: [err]

10

Schsme 4

15

20

25
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30 Z or Zferr]. such as

i m'dazolyl, pyrazolyl, ben2|n1dazolyl }hSB“chlmmd lyl, benzoxazol yl,
‘indazolyl, thiazolyl, benzothia- "IH l, " _
3-al kyl -3Hi m dazo[ 4, 5- b] pyri dyl or pyr i m dazol yl; or

CH err err]COOR[ err] where n=0-4 and Rlerr] is se- | ect ed
fgonfhydlégen strai ght or branched (C[err]-Clerr])- al kyl
sel ected fron1nethy| ethyl, n-propyl or -3g-
- 23- nethylethyl; or: (C[err]-C[err])ary! sel ected from
phenyl , [err]-naphthyl or [err]-naphthyl; wth the proviso that
R err] and In accordance with Scheme IV, Scompourfd

taken to

M et Gt R S5 9 Bl
(CH[er%])[err] e and either a primary amine of the formula R® NH,
such as methylamine, ethylamine, benzylamine, methyl
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

10

aluminum, calcium, iron, magnesium, manganese and
15 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

20

hydrochloric, hydrobromic, hydroiodic, phosphoric,

nitric or sulfate; or organic salts such as acetate,

benzoate, citrate, cysteine or other amino acids,
25 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.

30

Some of the compounds of the hereinbefore
described Schemes have centers of asymmetry at the
carbon bearing the W substituent. The compounds may,

35 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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and n=0-1, -NLCLeLLL;CLeLL}}akaJ [ strai ght or branched],

-NCC[err] C[err])alkoxy oxygen, sulfur or substituted congeners
sel ected from (L or n $( L or D) prol i nate,

nor phol i ne, pyrroli d Wne and 10 t he pharnmacol ogical ly
accept abl e organic a salts or nmetal conpl exes.
Conmpounds of speci al |nterest are compounds according to the
above formula | and Il wherein: X is -39~ hal ogen or
trifluoromet hanesul fonyl oxy, the halogen is 15 selected from
chlorine and fluorine; Ris selected from hydr ogen; hal ogen

sel ected from chboepartind ofdenantiomers. The abRoiutkERcenfikusratjion

and when R = -Nﬁsfrahg[ &5hpofhd &f 1?1. aeee xhegr gg %’Sh“’& ntional x-ﬂgﬁ”l

= nethyl and et is selecte ogen; stral

or bragched crystalleq;gphy Cerr])al kyl group selected from net hyl and
et hyl ; Rierr] 'QhéeéeéiéﬁbﬂéﬁﬂﬁﬁffreaﬁﬂeégdohchﬁﬁﬂtéQﬁHJ])a|ky|
sel ect ed and et hyl

en err] does not
equal Rerr] thecheFBSCHBﬁ£ ¥}y eof CTkr 542, C'5aa§§¥ﬁkilﬁgé)cé#HEHJll.e.,
the carbon beari pgtabe ¥hroughout - theubs&ctﬂent#eqa;beebe either the

racemate (DL) or the | n s (L or D;
Wis selected from am no; C[err] 8 Ak QEEQbranched

al kyl nonosubst i Methadsnfan gnoﬁpm@mmg_ulemmo_n from
met hy}9 et hyl, nypagpyl 1y 1- net hyl et hyl, ‘n-butyl and
1- nethylpropyl EC[err] E[err]) cycloalkyl nonosubsti t ut ed anm no

group substitution sel ect eGRer BiRiTER HRRIDItaRY concentratiop: GHih -
(derr]-Jerr])azneyrowakkytonséntrd®ion Wb£dthe 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

15

20 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

25

30 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-

35

sistance determinant (such as S. aureus UBMS 88-5,



(Clerr]-Cerr])azacycl oal kyl selected frompyrrolidinyl, 35

pi péridinyl and 4-methyl pi peridinyl; 1-azaoxacycl oal kyl - selected
from nmor pholinyl; [1,n]-diazacycl oal kyl and substituted [1,n]-
di azacycl oal kyl group selected from pi perazi nyl and
~4-(Cerr]-Cerr])al kyl pi perazinyl; N-azolyl and substituted
- 24- N-azol yl group selected from 1-im dazolyl,
2-(derr]-derr])alkyl-1-inmdazolyl and 3-(Jgrr]-Cerr])alkyl -
1-imdazolyl; (heterocycle)nethylam no group said het er ocycl e
selected from2-, 3- or 4- pyri dyl nmet hyl am no;.

car boxy(C2- C4) al kg!.&rﬂim?;rtmus 90-1 and HRRIECtRd ddpinuBRN@sel i gnaci d,
[err]-an1noprop|o§|c cid,. . Jewr]aﬁplquroplonlc aC|q£
[err]-butyric aci d°%r AR SMAMLY: as effectivg 3s MIPORECHAR | oners
of sai dﬁcar boxy( Cagailns® esudgeptible straialseyl am no group;
Rl err] Ps selected fron1hydﬁ&ﬁ§pp Qs . 0r gnf -
(err]-Cerr])al kyl group se ectléﬁ}t ronrr’l t'hﬁ et hy ,pounds a]'s':’n?}ﬁropyl
or 1-methyl ethyl; 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 Me4100 TN1lO-tetB, and S. aureus UBMS 88-7

10 tetK).

As can be seen from Table I, compounds of the
invention may be used to prevent or control important
mammalian and veterinary diseases such as diarrhea,
urinary tract infections, infections of skin and skin

15 structure, ear, nose and throat infections, wound
infections, mastitis and the like.

20

25
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R[err] S selected from hydrogen; straight or branched 15

(Jerr]=Cerr]yatkyl group selected fromnethyl, ethyl, ' n- pr opyl
or 1- nethylethylhmgm&$ﬂ&hﬁe sNée80 that Rl err] and R err] cannot
bot h be hydrogen R[err] t aken t oget her are
(CH[err])[err]B(k““H wherein B is selected from
(CH err])[err] N(C[err] Cerr])al kyl [straight or
branched], -N(C[err]- C[err])alkoxy, oxygeml_sulfur or substituted
congeners selected from (L or D)proline, ethyl (L or D)prolinate,
nor phol i ne, pyrrolidine or pi peri di ne; and the pharmacol ogically
acceptabl e organ- i “C(ﬂ@ﬁﬁ]?rm&b S spsp et al conpl exes. 25
Al'so included in the present inventron are conmpounds useful as
i ntermedi ates for producing the above conpounds of formula | and
I'1. Such inter-a [4S- (485 d2akg 3 -BRChldE ot-Rogd iethyd amied)earul a |||
[err] 530 35 [[(dimethylamino)acetyljamino]-1,4,4a,5,5a,-
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,1l1-dioxo-2-naphthacenecarboxamide disulfate.
B [4S-(4c,12ac) ]-8-Chloro-4,7~(dimethylamino) -

10 9-{[ (dimethylamino)acetyljaminol-1,4,42,5,5a,6,~-
11,12a~-octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-2~-naphthacenecarboxamide.

c [4S-(4a,12aa) ]-8-Chloro-4~-(dimethylamino) ~

15 9~[ [ (dimethylamino)acetyl]amino}-1,4,4a,5,5a,-
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2-naphthacenecarboxamide.-

D [4S-(4a,12aca) ]-9-[[ (Butylamino)acetyl]amino]-8-

20 chloro-4~(dimethylamino)-1,4,4a,5,5a,6,11,12a~-

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo~
2-naphthacenecarboxamide dihydrochloride.

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

30 F  [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.

35 G [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-



- 25- ' wher ei n: Yis selected from(CHerr])[err] X

n= 0-5,-X is hal ogen se- | ected from brom ne, chlorine,
fluorine and iodine; X i s hal ogen or trifluoromethanesul fonyl,

t he hal ogen is sel ected from brom ne, chlorine, fluorine and

I odine. R I's selected from hydrogen; hal ogen sel ected from bro-
mne, chlorine, fluorine and iodine; or R=-NRerr]Rerr] and
when R = -NR[err]Rerr] and Rerr] = hydrggsg, 10 Rerr] =

met hyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1- et hyl propyl ,
2-met hyl propyl or 1, 1-di met hyl et hyl ; and when R err] = methyl or
et hyl, R esploridg&t hyl, ethyl, n-propyl, 1-nethylethyl, n-butyl,
1- net hyl propyl or 2-nethylpropyl; 15 . and when R err] = n-propyl,
Rlerr] = n-propyl, 1l-nethylethyl, n-butyl, 1-methyl propyl or

ZR[-mi‘t ]hgfl lorOBylt ; lH . [%S—f4ammmgl§tﬁ{dﬁ?-ﬁ4tdlfiliéghﬂmino)-1,4,V\%a,-
err]®= n-butyl, 1- ropyl.or_ 2- o] ; n en
Rlerr] = n-butyl, q?lgg'g'ff'*&%ﬁ??tggﬁaﬁﬁgérgxilﬁégﬁ?rbﬁsﬁ?ﬁYgF°xY'
2- met hyl propyl ; 1,11-dioxo-9-[[ (pentylamino)acetyl]amino]-2-~
naphthacenecarboxamide dihydrochloride.

I [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.

10

J [{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-

15

chloride.

20 K [(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.

25 L Minocycline

M Tetracycline
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and V\/nen' Rlerr] = 1-nethyl propyl, Rlerr] = 2-nethyl propyl;
R érr] i's selected from hydrogen; straight or branched 25 .
(derr]-Cerr])al kyl group selected fromnethyl, ethyl, propyl,

I 9jqel

i sopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl;
[err]-nmercapto(Cferr]-Clerr])al kyl group setécted from ner-
captonethyl, [err]-nmercaptoethyl, [err]-nmercapto-1-nethyl-
ethyl, [err]-nmercaptopropyl and [err]-nercaptobutyl; [err]-hydroxy- 30
(Gerr]-Cerr])alkyl _group sel ected fromhyde Xyt hyl . __
[err]-hydrioxXy@thyt » . ox$-"1} nBthy| Bty ™ T Er - Ty dtoxg -
bropyl ang [ -Ad carpxy!Z [ 88 |- & &{r Bl | ¥ oup:
(qerr]-qergg)ag Ct2q fr o phEnyl, <[ & rE—naI)rﬁhy? and
[err]-napht hyls; i er¥1Z |0 8r3 )&r% &rimﬂs%ﬁitution 35
sel ected f|r &ngHy @ krfaert]) @ kdxg| t¥ighial o-
(derr]-dlerg Blal i Aoz | cyalp, =(%] erI{Cadr r3 »all koxy}
carbonyl, (X &lr] ani‘% ands faBbOxyR, (Chdrrd = err])aral -
kyl group |sel g:te}l i-Phenyd et eyl | = 3| e g
- 26- “l ° 2 yl angd pteepyl propgls| °
substitutgd(Cgrr]-d |
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ar al kyl group [substltutlon sel ected from hal o,
{Cerr]-Cerr])al kyl, nitro, hydroxy, am no, nono- or
di substituted (C[err]-C[err])aIkyIanino, (err]-Cerr])al koxy,

(derr]-Cerr])al kyl sul fonyl, cyano and carboxy]; Rlerr] is
sel ected from hydrogen and (C[err] C[err] g kyl sel ected - from
nmet hyl , ethyl propyl, isopropyl, butyl, utyI, pentyl and
hexyl ; 10 when Rl err] does not equal Rlerr] the stereochem stry of
t he asymet r reweRrbes 1 wes fm—car-damw—hea—r*’;;ng—tiae— sub-
stituent) maybe be eithef LH|race 26 [Dh)e frf.t.hp ksl o2 di vi dual
enantioners (L or D); and §re| pda % El;: 23l 53 "alga(ceptlble
organic and inorganic sajt3 Dl Fet 5| 861 &8 ol b x Bt
Preferred conpounds are fogpolingls (ggi 8| £8| §8| Bog{he afove
formula I'll wherein: SRl 2 3 Igc&adsféang(g:-l[grf Yerd] X
n=0-5, X is hal ogen 3= =3 oF Pd3f& pmkhs pntng h ?rine, flourine
and i odi ne; 20 B(x;s ha.Eog of triflgorpngthangsulfonylfoxy, the
hal ogen is sel ected fronj bronj ng, orfne, fluorfng x| = :+nd | ogli ne;
R is selected from hydrogen,hal ag selected frombrot L __ _ m e,
chl orine and i odine; or Rg?NR[‘eRL]R[%*rF 2 2° g"'ang g,{her'r R|=
-NR[err]Rerr] and Rferr "—'%ydro?g n, ¥ NRerr] 2 mpthyl | et hyg,
n- propyl, 1-nethyl ethyl, n;bgty‘la,o ° - 1;mathxl 0 yL or,
2- et hyl propyl ; = dnd n RIZ[ T 5| ngtdy! sor emty3 ,
Rlerr] = methyl, ethyl, h-propyl, ﬂ-me"fhyl ethyl, h-butyl, 30D
1- net hyl propyl or 2-nethlyl propyl ; Riefr] i*s sel ected|from
hydrogen; straight or brpngied 2 21 # 2} =(gerrdtCGef]rabkyP gfoup
sel ected fromnethyl, ethyl, prog¥}, ® N o R
oo| me| wmo| TF| o] Mma|] -] o
g ] v R U ]
\ g B
= o ] o g = ] s S -
sel o2l Bof 83| eo| nal oof o ;
. ee ~n o é.c éé ee .eé es -
s N & & s
sé| of Bol 88| o] 58| 8] &
o o & o




i sopropyl, butyl, isobutyl, pentyl,—hexyt—heptyt—and— octyl;
[err]-hydroxy(Cerr]-Cerr])al kyl group_sel ected froq{

hydr oxynet hyl , [err]-hydroxyethyl, [g' h Repl hyl et hyl ,
[ err]-hydroxypropyl and [err]-hydroxyj (derr]-derr])-
~al kyl group; (Clerr]-Cferr])aryl grou phenyl ,

i [err]-naphthyl and [err]-naphthyl; substituted(C[err]-Clerr])aryl

L - 27- group (substitution selggggd from hydroxy, hal ogen,
(derr]-Cerr])al koxy, (Cerr]-Cerr])al koxyCarbonyl, and carboxy);
(derr]-Cerr])aral kyl group selected from benzyl, 1-phenyl-

ethyl, 2-phenylethyl and phgRghPEREYEomSERaEE! ai-sdem;f:»loyed as anti-
(CIerr]-CIerr])araH%gRgroup substitution selected, Trom hal o

(derr]-derr])abaftenials they c3pbrogoubined, ¥t 2ne 9% ROFCyI f onyl ,
cyano and carboxgharmaceuticall{y &tteptabiel eareilets pridy dex@ipledsol -

(et el ]) Ao B e ana sy, 34487 ER4 Wby 5bINARERRbreg o,

not equal R[err] ardedlytinesutienfermg ag 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

10

containing from about 0.05 to 5% suspending 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,

15

20

intravenous, intramuscular, intrasternal injection or

infusion techniques), topical or rectal, in dosage unit
25 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 sﬁecific 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.

30
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These active compounds may be administered
orally as well as by intravenous, intramuscular, or
subcutaneous routes. Solid carriers include starch,



e lm senia o

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

sti'tuent’) maybe be either the racemate (DL) or the in- 15 di vi dua
enantiomers (L or D); and the pharnmaco- | ogi cal |y acceptible
organic and inorganic salts or met.al conpl exes.

Particularly preferred conpounds are com pounds according to
the above formula Il wherein: 20 Y is selected from
(CHerr])[err]X , n=0-5, X is halogen _ e_ sel ected from brom ne,
chlorine, fluorine and iodine,; i s hal ogen or
trifluoromethanesul fonyl oxy, the hal ogen is selected from

brom ne, chlori ntactbyeri @écalcium phoﬁfﬁHt (Nﬂﬂﬁtoé¥§stalllneF%éflu-
sel ected from hydra hal o

|
chl orine and i od ﬂﬁg'oF uRres %en gﬁ ecaéﬂ‘ (hlle(ilquldeﬁﬂfﬁﬁﬁﬁﬁFinCIUde
-NR[err]Rerr] ahdriﬁerWhtarhy@meathylene glycolsy aror-iomit hyl , et hyl,
n-prop3l, 1- nEth¥ﬁ§%%¥§anEsbgﬁ eﬁ1b¥§301ls sﬁkﬂnagxééyﬁ”ngeaqut M hyl or

2- nethylpropyl or I meth en
et hyl, sesanﬁem?-& RSt ﬁyrle apprEpr inte dipy Ithel natiune cahythe

n-but yl , activé- ﬂﬁ&?&h&hﬁEYBda'ﬁ%é“iéfﬂﬂaﬂyﬁg’form of adminfi €rr]
S selected fron1g§dro st,rai_ght _ar, brafnched

(Clerr]-Cerr])afkprty Buﬁe§éF’€€lt'edAfirjbﬁﬂal@%ﬁ“s*émﬁﬂnypﬁﬂﬂlpy% in
i sopropyl, butylthespbeparationt Wf pharidcdutical compositions may be

E ertd et ) Pty BERURORBH 5 YRR PEN od Sl i o]

1- phenyl et hyl , 2cphenyhgt agenisd pmesﬁrpnmgyhgents, and antioxidants,
i 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
admin}stration of the compounds is preferred.

15

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

20

and use, these preparations contain a preservative to
?5 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

30
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- 28- Rlerr] is selected fromhydrogen and (Cerr]-Cerr])al kyl

sel ected fromnethyl, ethyl propyl, isopropyl, butyl and

i sobutyl ; when Rl err] does not equal Rerr] the stereochem stry
of the asymmetric carbon (i.e., the carbon bearing the Y sub-
stituent) maybe be eithér the racemate (DL) or the in- di vi dual
enantioners (L or D); and the pharnacol ogi cal - |y acceptible
organic and inorganic salts or nmetal com416 pl exes.

Compounds of special interest are conpounds according to the
above fornmula II]l wherein: Y is selected from (CHerr])[err]X
n=0-5, X' is halbgehd polyethylene| gtyedl] s ognbtahlgenixingesni&herieosi ne
~and i odi ne; and vegetabfehgivgen or trifluoronethanesul fonyl oxy, the

hal ogen is selected fromchlorine apnd fluorine; Ris .sel ected
from pydrogen: hal ogen sefegt 2BVERBAPRNVOEL ke more fully,dgscrdbed iy R =
-NR[eTr] Rl err] conjunctionawiitihhene ReelldiRingrspeelficaasaipaes] waiaht hyl

gélii?éh’fronlH@ﬁ?oﬁ%ﬁﬁgé[%é?%ﬁ%ﬂ%é %?ghiégﬁiﬁg the scope BeCthk 'ifi-

(CJerr]-derr] )eerpionsoup seiected fromnethyl "and ethyl;
Rlerr] is selected from hydrogen and (ﬁ;&iﬁié?_f err])al kyl selected
| 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-tetra roxy=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)
Exanmple 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 1.
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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

35



from nmet hyl and ethyl; when Rl err] does not equal Rerr] the

st éreochem stry of the . . asymmetric carbon (i.e., the carbon
bearing the Y sub- stituent) nmaybe be either the racemate (DL)
or the in- di vi dual. enantionmers (L or D); and the pharmacol ogi -
cally acceptible organic and inorganic salts or netal 30 conpl exes.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The nove
conpounds of the present invention -4g-may be readily prepared in
accordance with the foll owi ng schenes. 35 '

- 29- [err]

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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10 la. R = NRerr]Rerr], Rerr] = Rerr]

1b) R = NRerr]Rerr], Rerr] [err] Rerr] . lc. R=X X
= hal ogen, hydrogen 15 The starting _
9- azi do-7-(substituted)-6-de- met hyl - 6- deoxytetracVCTTne——&f—————_____
described in fornula 1 I's prepared according to SchgﬂgSh&nH
25
HlllllHlllIHlIllllf"I
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-deoxytetracycline 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
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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—(4a,12aa) 1-9-[ (a=Bromo=-(2-furyl)propionyl)aminol-

i0

oo .

8-chloro-4,7-bis(dimethylamino}-1,4,4a,5,5a,6,11,12a~
15 octahxdro-S,10.12.12a-tetrahzdrogx—1.ll-dioxo—z-

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~
tetrahxdrogz-l.;l-dioxo-z-naphthacenecarboxamide
Example 19 )
[4S—-(4a,12aa) ]-9~[ (a~Bromo=(4-methoxycarbonylbutyryl))

amino]—-8-chloro-4,7-bis(dimethylamino)-1,4,4a,5.5a,6,

20

25 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~

30 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.
35
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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




S
. leibleliusrnen

I'n accordance with Schene |, 9-am no-7-(sub-

sti t uted) - 6- denet hyl - 6- deoxytetracycline 2, or the : . mneral acid
or halide salt, dlm&(shéeeﬁaslﬂéexik met hanol i ¢ hydrogen chl ori de,
is treated for fro nlnutes to 8 hours at from-20 Cto +45 C
wi th an tyI nitrite to give a 9-di azoni um 7-
(substituted)-6-de etracycline, 3, or the m nera
acid or halide salt. The forned di azoni ung40 compound, 3 , or the
m neral acid or halide salt, dis- solved in 0.1 N nethanolic
hydrogen chloride, is treated for 5 mnutes to 8 hours at from

-5[err]C to +50¢ompounds of thé hivventivn VElStédoinspdanples da t-0 3y ve the
correspondi ng 9-azi do-7- é?#bstituted)<6-denethyl-6- 15

deoxytetracycll?ﬁf Hreg t mneral acid or halide salt. 20
25 s Example 24
4S-(4a,12aa) 1=-9~[ (Chloropropio minoj-8-chloro-

-(dimethylamino)=-1,4,4a,5,5a 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
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- © 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.

10

15

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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Example 34
[4S=(4c,12a0) 1-8-Chloro-4-(dimethylamino) -9~
dimethvlamino)acetyvllaminoj-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)acet 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-n thacenecarboxamid
A solution of 0.20 g of the product from
Example 10, 2 ml of 1,3-dimethyl-2-imidazolidinone and

i
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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) -
1.4,42,5,5a,6,11,12a~octahydro=3,10,12 12a~tetra-
hydroxy-9-[[[ (3-methylcyclobutyl)aminojacetyl]=~

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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I n. accordance with Schene |1, a 9-azido-7-

(substit Ut ed)-6-denet hyl - 6- deoxytetracycline, 1, or the m nera
acid or halide salt, is treated for fromb5 m nutes to 12 hours
at from-5Cto 40[err]C wth a strong acid, such as sulfuric
acid, hydrochloric acid, met hanesul foni ¢ aci d,
trifluoronmethanesul fonic acid, hydr obrom ¢, hydroi odic, or
hydrogen fluoride to produce a -57-

9-am no-7-(substituted)-8-(substituted)-6- 10

denet hyl - 6- deoxytetracycline, 4, or the mneral acid or hal i de

salt. The 9-anino-%agﬂgg§£thted) 8- (substituted)-
6- denet hyl - 6- deoxytetracycllne 4. or the_mmneral aci(. or hallde
salt, can be further [Safdee48ag)]1al hOE b '

20 s 25 bis(dimethvlamino -5 Sa 6,6a,7,.10,10a,12-octah dro—

JJJJJJ

8,10a -tetrahvdroxy=-10,12~dioxo-2-naphthacenyli-
l-pyrrolidineacetamide
Example 44

dime lamino)=-5.5 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-ox0o-2~(propylamino opyllamino]-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. '
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Example 47
7S~({7a.10aqa) 1 =N=- 94 Aminocarbonyl)-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,-

30

35



30

Scheme 3°

10

15

20

25

30

35

35

- 34- 5

This Sheet Has Been Re

[T

12,12a-tetrahydroxy-1, 11l-dioxo—-2 -naphthacenecarboxamlde
and tetrahydro-1,2-oxazine.

-58~

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



anal .

o5 30 Y = (CHerr])[err]Xerr], n = 0-5 35
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Example 54
S=(7a,10ac) }-4-[[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
‘meth e tef
) Example 55
S=-(7 gacg) 1-4= 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]carbonyll-1-pvrrolidinebutanoic acid

methvl ester
The title compound is prepared by the

10

15 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.
20 Ex e

4S-({4a,12ac) ]1-4,7-Bis{Dimethvlamino} -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.

30 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.

35
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(substituted) -8- (substltuted) - 6- denet hyl - 6- deoxytetr a-

cyc¢line,* 4, or the mneral acid or halide salt, is treated at
roomtenperature for from0.5 - 2 hours with _ an acid chloride of
the formula: [err] 10 wherein R err], Rerr], Wand X are
defined hereinabove; in the presence of a suitable acid scavenger,
in a suitable solvent, to formthe corresponding 9-[(substituted
glycyl) amdo] -7- (substituted) -8- (suhgituted) -6-

denet hyl - 6- deoxyt etracycline, 5, or the n1nera| acid or hal i de
salt. The aci d scavenger is selected from sodi um

Ei <C:)a[) Pg?ﬁ e, tscﬁﬂ?gnlhﬁle)gggt ?Pbmc?w%ﬂ%e was?tﬁaﬁwhad\em XPacuo and the

I et hyl si 1 yl')acet am de | met
S|Iyl)tr|fluoro§9ét‘-gﬁ1§éi ESFtégﬂgﬁﬁﬁ %%%*%Fed with a;gpall
exfhangg ;e5|n amoﬁﬁulbalﬁhthhheﬂeahd the solution addedhdrepviset toaae
sel ecse ron1mat t et ra- '_ﬂxgr PXET QL :
1, 3-di met hyl - tuy of"10 gazaf d—,‘ ongg gelia%n%%i?é %isp %rg}}hégﬂyf
1, 3- di net hyl - ether. The4 s latrign awd:ma@(em)cbmna gerghth 1.0 M
1, 2-di met hoxy- hydrogen - chllkaiael’- %@ﬁfﬁ}le@tﬂéieré“&iutlon to afford a

"Alternatlvel ordance w th Schene

9- am no- 7- (subsYPﬂéP@dFﬂgﬂébubgﬁ%lH%ﬁBIW}QENﬁR#%q }s @pllected and
deoxytetracycli geied i@y vakmolitieatiford . @79 a igle product: salt, is

treaggd with a ﬁgr %%% or b/rzarg;}kedufrl_aiiﬂ
) Substantiaily following the method described
in detail herein above in Example 57, the compounds of
the invention listed below in Examples 58 - 66 are

prepared.
15 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
20 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]-
25 2-naphthacenecarboxamide
* dihydrochloride
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~
30 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,~
35

12a-octahydro=3,10,12,12a-tetrahydroxy-3,11-
dioxo-2-naphthacenecarboxamide dihydrochloride



[qrc]-hafoacyl'halide of the fornmula: [err] 35
- 36- ’ wherein R err], Rerr] and Y are defined her ei nabove and
Qis hal ogen sel ected from brom ne, chlorine, fluorine and

i odi ne, such as bronpacetyl brom de, chl oroacetyl chroride,

2- br onopr opi onyl brom de or equival ent thereof | ik 66 HAL B
of a suitable acid scavenger, in a suitable of so
t he correspondi ng m lI” m
9-[ (hal oacyl ) am do] - 7- (substi t ut ed) - 8- (sdﬁ%??tuted) 6-
denet hyl - 6- deoxytetracycline, 6, or the mneral acid or hal i de
salt. The hal ogen,n Y{ zind Jﬁéal | de, Q, | n the
hal oacyl hal i de can be the same or dif gen and are
sel ected from bromn inocarbonyl)-3-chloro-7-
dimethylamine) -5, 5a 6a,7,10,10a,12-octahydro-
8.10a 11-tetrahydroxy=-10,12-dioxo-2-naphthacenyl]-
l-pyrrolidineacetamide dihvdrochloride
Example 63

78=~(7¢,10ac) }=N=[9=(Aminocarbonyl) =3-chloro=7=-

dimethylamino)-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

5
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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.

35
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fluarine;, Yis (CHerr])[err]X , n=0-5and X is a halogen. 15

The aci.d scavenger and suitable solvent are as defined

her ei nabove. The

9-[ (hal oacyl ) am do] - 7- (substi t ut ed) - 8- (substi tut ed)

- 6- denet hyl - 6- deoxytetracycline, 6, or m neral acid or halide

salt, is treated, under an inert 20 at nosphere of nitrogen, argon
or helium wth nucl eo- philes of the formula, WH where Wis

defi ned her ei nabove, such as afi3fes or substituted am nes or

equi val ents thereof, in a suitable solvent to formthe
correspondi ng 9-[(substituted glycyl)a@ ‘Z;QﬁPb‘ 25
stituted)-8-(substituted)-6-denethyl-6- - cycline, 5,
or mneral acid or i . }1-8-Chloro-9- -(diethylamino)-1-oxo-

propyllamino]-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]-~

o aminojl-1-methyl~-2-oxoethyl] 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-(4¢,12aq) 1-8-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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MASS SPECTRAIL DATA

Example # MS(FAB):m/2
59 592 (M + H)
60 : 535 (M + H)
61 575 (M + H)
63 589 (M + H)
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- 38- I n accordance with Schenme |V, conpound
5i's selectlvely N-al kyl ated in the presence of formal-

and either a|§1lg§gL@@1ne of the formula Rlerr]NH err] such as
net hyl am ne, et hyl ani ne, benzyl anmi ne, net hyl Beem laced
D)l ysine, (L or D)al anine or their substituted COWF

. secondary am ne of the formula Rlerr]R err] NH’ suc
pyrrolidine, pi peridine or theiéeubstituted congeners to glve
the 10 correspondi ng Manni ch base adduct, 7.
9-[(substituted glycyl)am do]-7-(sub-
stit ut ed) - 8- (sul&t cd@ddd) - 6- denet hyl - 6- deoxyt et r a- cyclines may
be obtained as netal conphexea Tupothd of the fom#iiafium calcium iron,
magnesi um nmanganese and 15 conpl ex salts; inorganic and organic
salts and correspondi ng Manni ch base adducts using net hods known
t i jn the art (Richard C. Larock, Conpr ehensi ve
H"uﬂmﬂﬂlmlumnmlat i ons, VCH Publishers, 411- 415, 1989).
Pref é&rabl y" the *7-(substituted)- 20 g NC(CHg),
8- (substituted)-9-(substituted)-g > tetracyclines
are obtained as |norgan|c salt ydrochl ori c,
hydr obr om ¢, hydroi odi c, mri NH»

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 = -NRJ'R2

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, l-methylpropyl or 2-methylpropyl,

and when r! = n-butyl,

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



[T

nitric or sulfate or organic salts such as acetate, benzoat e,

cﬁtra%eb~tysffﬁfﬁrfw—e¢her am no acids, 25 fumarate, glycolate,
naleat ﬁ n &%R_Hgégrate al kyl sul fonate or aryl sul fonate.
Depend — stoichionetry of the acids used, the salt

fornatlo ccurs with the C(4)-dinmethylamno group (1 equival ent
of acid- the C(4)-di nethyl am no or the W30 - group (2
eqU|vaIents of_aeld) The salts are prefergred for er-al—and

parenteral adm nistration. Some of

t he herei nbefore , described Schemes have centers Hmﬁﬁﬂwi"mﬁnm
the - eadbwhebe® i Fy I-metWydphsipytluent . The conpou

t herefore, eX|sﬁ2|n QLmE% §& EWP QZ) st er eoi soneri c formns. The
present inventi 0R enco EESFY stereoi soners of the conpounds

whet her free frBm é8hée ected from bydragesymstraidhi A% eranched
stereoi sonmers i pcang )alkyl grou selected from methyl, ethyl, propy?;
proportion of ena E%gpyis butyl 1so %y&?nléﬁgftl exyl 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-



- of any_ conpound may be deternined by conventional X-ray

crystallography The stereochem stry centers on the

tetra- ThlsSheet‘{asBeqn unit (i.e., G4, CG4da, C5a and C12a) remain

intact t reaction sequences

BIOLOG Met hods for in Vitro anti bact erat—evatuvatt+on——

The m ni num i nhi bi

10
concentration (M C) t he | owest &goneentrat i on of m‘i m’ u) Hl |II|
whi ch i n- h|b|ts growt h of the test organism |s

the agar dilution nmethod using 0.1 m Miller-H nton I agar

(Bal tinore Blm
of 1-5 x 10[err] %gjﬂrﬁﬂﬁg Jfﬁﬁtﬂyybf3§§1 H¥ptyl, octyl eyl ym | evel

a ran t t
concentrations (QEFX#(KBP@RQ%%) nﬂwé%%eqx} and the dl%%#ﬁ#()légﬁsand

“determ ned aftereAdt PhdS off GdiT Wikirkthed alkyl morfmdt&tmtutsedt 35 C
in a forced air ingubator,

T
genetically def | HRHL  FEPIR fé3(£8)cyc%ﬂ1 are sens { Ve % %etracycllne
a_ndhr eS|bst ant  group substitiition mmﬁb@d rfRows iIGCACRTPRYEL + acycl i ne,

el ther Dby | C di |zudg -
bacteri al rlbose%%%n tef%fﬁ&ﬁé%%#ﬂ&? éggg}eaéﬁﬁ?m ﬁgﬁnfmbfgﬁg
protein which cml-"épxlte@Y%k‘?}?H‘? 1, °Y°1°hex3b]y' cyclo

ener gy- dependenth&htyl [ Xcpélddet @t ub.wyéxo[fz SuiYept-2-yl, andell.
Testing Results

anti bacteri al 3obl°Y°1°f%m%1%A‘E‘ilt'a?gah”ns‘l“‘g g'b ru%{%?% acyc$| ne

sensitive enantﬁunerssmﬁtsaﬁd(]anqgknx¢lnakhxi(3Qﬂﬂ$¥kﬁ@%§éted
pact erl a, SPEFEALEY,) NS TEABPL) 1P donculie ptist 83 dafino
aecal is, contalnlng fhe ¥@5|stance ern1nants
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)ara1kylamino group sub- -
stitution selected from benzyl, 2-phenylethyl, 1-
phenylethYl, 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)alkoxycar—
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 (C;-C
cycloalkylamino group substitution selected from
dicyclopropyl, dicyclobutyl, dicyclopentyl, dicylohexyl
and dicycloheptyl: straight or branched unsymmetrical
disubstituted (c3-cl4)a1kylamino group wherein the

14~



(Table I)' hbtable |s 8 chloro 9- (N, N—dlnethylglycyl

am’ do)-- 6- racycline, as shown in Tabl e |

whi ch hasngg%dH&s ro %Fthlty agai nst _ tetracycline resistant
strains. com 8 Mre- si stance determ nant (such as

S. aureus mﬂH - 40-
S.aureus U coli UBMS 89-1 and

equal ly as effective as m nocycl i ne - 69 - against susc““llmﬂmnmqwrlmll
Mbst inmportantly, these conpounds al so ex- hi bi t *ant¢i bact &ri &l *
activity against bacteria that con- tain an active ef flux

resi stant nmechagiot®Riasinbdreid® carbons in ki Bubdtititddn .iss .ndt more

UBMs 88-1, E. C PRPI ctetA. E. cali 1 1Q- B. and S
aur eus UBMS 88- %kz.f@ 14; unsm%zflcael '%1subs(i:1ﬂu1!\éb<f' ((p4-%qcé£é]bde-seen
from Tabl e |, caljkyledsiref gromp wherein thentmtialomumbemefisarhangrivent

or control inMPOGkANigypstitution is not more than 14; (C,-Cg)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-



mammal i an and veterinary di seases such as diarrhea, urinary
tract infections —infections—of sk and skin structure, ear
nose and throat |nfect|ogﬁéB infections, nmastitis and the

S ][

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

- 70 -

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



-41- COMPOUND LEGEND FOR TABLES A
[4S-(4{err], 12a[err])] - 8- Chl oro- 4- (di met hyl am no) - 9-

[ [ (di et hyl am noThis 8kegti Haa Been BFpldeedt, 4a, 5, 5a, -
6, 11, 12a- oct ahydr - et rahydr oxy-
1, 11- di oxo- 2- napht 1 de disul fate. B

[4S-(4[err],12a[err oro-4, 7- (di met hyl am no)- 10

9-[[ (di nmet hyl am no) acetyl ] am no] -1, 4, 4a, &, 23, 6, -

11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydr oxy- 1, 11-

di oxo- 2- napht hacenecar boxam de. - ' C [4S (4[err], 12alerr])]

-8-Chloro-4- (di -0 irw)alkdfyamino group substitution selected

9-[[ (di net hyl amﬁg@%o] Bxy -

6, 11, 12a- oct ahydio- 3, 1 ,%., 5t%§?§%€g}%§§- » 1-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
membered aromatic or saturated ring with one N, O, 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

e L o mos w i

O heteroatom:



1, 11- di oxo- 2- napht hacenecar boxamni de. D

[4S-(4{efr],12a[err])]-9-[[(Butyl am no)acetyl]am no]-8- 20

chl oro- 4- (di net hylam no) -1, 4, 4a,5,5a, 6,11, 12a-

oct ahydro- 3, 10, 12, 12a-t etrahydroxy-1, 11- di oxo-

2- napht hacenecar boxam de di hydrochl ori de. E

[7S-(7[err],10a[err])]-N[9-(Am nocar bonyl)-3-chloro-7- 25

(di net hyl ani no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o-

1, 8, 10a, 11-t et rahydr oxy- 10, 12- di oxo- 2-

napht hacenyl | - 1- pyrrol i di neacet am de di hydro- chl ori de.
F [4S-(4[err], 12a[err])]-8-Chl oro-4-(dinethylam no)-1,4,-

4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-yetra- " hydr oxy- 1,
N\ or ;IN,)Q>63 [4S- (4[err],
I

11-di oxo-9- [(propyl am n cetyl ] am go¥-

2- napht hacenecar boxam de {j rochl oN

12a[err])]-8-Ch!oro-9-[[(c9c|o%rbpylnﬁ1hy o

am no) acetyl ] am no] - 4- (di net hyl am no) sl 44a 5- , 5a,

6,11, 12a-octahydro-3, 10,12, 12a-tetrahydroxy- 1,

11- di oxo- 2- naphthagengedcberandeninpadcdren; 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): (-7-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;

RG
(Cl-C3)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:; (Cs-clo)aryl group selected

is selected from hydrogen; straight or branched

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



PN . . . abismmnis e . . .

-42- chl ori de. H
[4S-(4Terr],12af[err])]-8-Chloro-4-(dimethyl amino)-1,4,4a,- 5

5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et r ahydr oxy-

1, 11-di oxo-9- [[(pentyl am no)acetyl]am noj-2-

napht hacenecar boxam de di hydrochl ori de. I
[4S-(4[err],12a[err])]-8-Chl oro-4-(dinethyl am no)-1, 4, 4a, -

5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et ~alygdr~oxy-

1, 11-di oxo-9-[ [ (et hyl ami no) acet yl ] am no] - 2-

napht hacenecar boxam de di hydrochl ori de. J

[7S-(7[ err], 10aSer hetermaton Aptriconaliynhayidacla denzd oS pyrido ring

(di met hyl am no) fyc@ &Heaetok0. 10a, 12-.0ct ahydr o-
1, 8, 10a, 11-t et rahydr oxy- 10, 12- di oxo- 2-

napht hacenyl | - 1- pi peri di neacet am de di hydr o- ' chl ori de.
[/ \S or [ : S
y4 Z

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!

N\

I /> or /Z
Z

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



K— [45—(4[err] 12aferr])]-9-[(Chl oroacetyl)am no]-8-chl oro-
4 (d I 4a 5, 54, 6, 11, 12a- oct ahydr o-

3,10, % lﬁ roxy 1, 11- di oxo- 2-
napht EHI de. hydrochl?)(s)rl de. 25 L M nocycl i ne
- - 0 O O L

(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,



-4.3- [err] © -4 err]
-45- .1 . This Sheet Has Been Re

(T ﬂll

| A
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)—



LR

Wen the conpounds are enpl oyed as anti - bacterials, they can be

conbi ned with one—or—more phar maceutically acceptable carriers,
for exanple, sol- :diluents and the like, and nay be

adm ni stered - ‘This Sheat Has B such forms as tablets, capsules,

di spersi bl e I““| ranules or suspen5|ons cont ai ning, for
exanpl e, fronlabou f suspendlng agent, Syrups
cont ai ni ng, for exanple, fron1about 10 to gogbof 10 sugar, and
elixirs containing for exanple, from abouf 20 to 50% et hanol and

the Iike, or parenterally in the formof sterile injectable
sol uti ons or SUAARPP| (Weraight or brSHEEéh’]“ nguf(&wta?amko&y%ok%@%
n

suspendi ng age | sot.oni ¢ nmediu EFQ %har eutlcal
prepar ati ons nﬁ@uhﬁﬂr or subshitnheds 6PNERARFESSPERFRLST Tabout 90%
of the a1 Mee | r@tﬁﬁlentornuypa‘bmnaten motrphbhdnegr pymro-rmre
usual Iy betwee a out 5@6and 00%

ef fective anDJi 4% dBﬁB F}é/ é 0ang Ehe Phaﬁﬁ?ﬁ°loplgg %xmgda%pto

100. 0 ng/ kg ofdhxb'amg@micZSnd inorgaslicusdlbe anhetalccompdexase five

times per day via anX_béipBahal 84! engf eadabaast ralion i ncl uding
but not limted %o ora Barenteral (i ncludi ng subcut aneous,

i ntravenous, intranmuscular, intrasternal injection or i nf usi on
techni ques), topical or rectal, in dosage unit 25 formul ati ons
cont ai ni ng conventional non-toxic pharnma- ceutically acceptable
carriers, adjuvants and vehicl es. I t é Qp under st ood,
however, that the specific dose R | evel eandH? Pequency of dosage

for any particul ar 2 | ot wi || depend upon ‘a
variety of 30 ctor i nc ‘ of the specific
conpound nbioye ,{h ) apdHl engt h of action

* c L ] S *
wherein:

Y is selected from (CHZ)nx', n= 0-5, x' is halogen se-
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 ﬁl = 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;methy1propy1 or 2-methylpropyl;

and wvhen R1 = n=-propyl,

R2 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl

or 2-methylpropyl:;
1

and when R~ = l-methylethyl,
R2 = n-butyl, l-methylpropyl or 2-methylpropyl:
and when R1 = n¥buty1,

2

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



of that conpound, the age, body weight, general health, sex,

di ét, FREeheiMhs BesiReplicedidni ni stration, rate of excretion, drug
conbi nat _ ity of the parti- 35 cular condition, and the
host und | y. . These active conpounds nay be
adm ni st - orally as well

: _ as by intravenous, intranuscular, or
subcut aneous routes. Solid carriers include starch,

- 46- | act ose, dical cium phgsphate, mcrocrystalline cellu-

| ose, sucrose and kaolin, while liquid carriers include _ sterile

wat er, polyethylene glycols, non-ionic surf act angfm I

oil's such as caigy Jﬁ?é@%la@dl-methylpropfﬁ,sane oils, as are mﬁmmmtlulltlmll |
the nature of t active ingredient and the particul & forthof *
adni ni - R™ =2 7metRYIBESPYLd. Adjuvants custonarily enployed in

tge p:epar at : orrdf i 9heeTeceadi eabnchyipogensnstrajght 6@ branched

Soeario0eousL) (Eel ety Opan! HA1BELEA ROGA' Becnyn, eth1fobRCH,
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;
whén 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.

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



for exanple vitamn E, ascorbic acid, BHT and BHA. The
preferred pharnaceutlcal conposi tions fromthe standpoint of ease
of preparation and adm ni- 15 stration are solid conpositions

particularly tablets and hard-filled or |iqui dhisS
O al adm ni stration of the conpounds is preferr
These active conpounds nay al so be adm ni - ster

i ntraperitoneally. Solutions or 20 - Jguspensi ons of ese ac Ive
conpounds as a free base or phar macol ogi cal | y acceptabl e salt
can be prepared in gl ycerol, liquid, polyethylene glycols and
m xtures selebh%ﬁﬁ&&omnh@d&%geﬂndth@@éhn&@le@ﬁﬁﬁtﬁﬁﬁﬁ;éﬁléfﬂﬁége
and use, these %P par;hkpns cog?alnﬁi;%peservatlve to 25 prevent the
growth of mcro The pharnmaceutical forns
suitable for i nand when R 5 eVRIR e amse RMne methytleon etdgueous sol utions
or dis- l.,e powders for the extenporaneous
PR 3 Bl

preparation of sgerl ‘utions or di sper- 30 sions. In
al | cases, theRfodm ﬁ?é-teq?@dstfé'm &ygxegen; straighisompdnanghedo the

teﬁtent g h?t easxfc:sy-@ Nkl gfou selecteﬁé'f&?:ﬁl mefthas starhfteeéb £ under
e conditions e an S r S rese
agai nst R PﬁesﬁﬂﬁFﬁﬁgﬁj %XFFCGﬁnOP 2ghp?@§ﬁﬁgﬁg'§ﬂ%ﬁ =\ 5

bacterial and fﬁmgm.méthlcamﬂlemhqan be a sol vent or di sper si on

medi um cont ai ni g Af angt W1 R* the stePddtiimiddy % (€nd- -

gl ycerol, propy ne gl ycol
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-

Yy . or

. 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 - *
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-47- | i qui d pol yet hyl ene glycol), suitable m xtures thereof,

and’ vegetable oi | . The invention will be nore fully
described in conjunction with the foll owi ng specific exanples
whi ch are not be construed as limting the scope of the in-
venti on. Exanmple 1

[ 7S- (7al pha, 10al pha)]-9-( Am nocar bonyl)-4, 7-bi s(di- 10

met-hyl ami no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydyg-1, 8, 10a,
11-tetrahydroxy-10, 12-di oxo- 2- napht hacenedi azoni um

chloride sulfate (1:1) To a O[err]C solution of 3.0 g
of 9-am no-4,7- 3,10, 12 12a-tetrahydroxy-1,1l-dioxo-2-naphthacene-

bi s(di met hyl am n %ﬁb 4a 5 .ba, 6,11, 12a- octahydro 3,10- 15

12, 12a- tetrahydr Béxo- 2- napht hacenecar boxam de sul f at e,
di ssol ved in 100[ﬂ$ o4a0 12a@k] +érrchlaro-4, 7-bis (dimedhyjemigid)orl de, + S

e P o Foth B te-ccramaro A4 TGRS,
ether, collecte ahﬂ[Qé-methylcupleEUlebaménQJQﬂ@%ﬂ%ﬁamh@OHe%:1éu product .
M5(FAB) : m z 4843 dkd-thnaphthacenecarboxamide;
[(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



mle s[4S (4[err],

12aTerr])Tm£m¢u (di net hvl -
am no) -1, 4 2a- oct ahydro-3, 10,12, 12a-
tetrahydro -naphthacenecarboxan1de

hydr ochl ori To a room tenperature sol ution of
rzne?ﬁagoﬂ c hydrogen.gmglrjﬁjef irgmagéggplozl dlgf;?l \s/ggi Iunm gg n“l“ll mmma"lll " IIII

The m xture is stirred at roomtenperature for hburs, Ypoltred *
into 500 mM of diethyl ether and col - | ect ed to give 2.5 g of

the desired prodyexo-9-[[1~oxo-3 ¥1jaminoj-2-

Exanpl e 3 35 Arrl%[no chl.(F)%rp 4:)% bi s(dime <Sl%yllam no) 1,4, 4a,5,5a, 6,

11, 12a- oct ahydr &°® ?&Pﬁﬁ%ﬁ?kﬂ*@ﬂ&ﬁﬁoxy 1, 11- di oxo- 2
napht hacenecar bqvas (Jex ,ddc)){Je-N-[9~ (Ammocarbonyl) -3-chloro-4,7-bis-

- 48- (dimethylamir®y-9) 84 &f e LI PAIE 1 84 3 XD Fadol T, §dded
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)amlno]acetyljamlno]-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,-



to 10 ml  of O[err]C concentrated sulfuric acid. The re- action

Is‘stirrred at O[err]C for 1.5 hours, poured into 500 m  of

di ethyl ether, collected and dried to give 1.1 g of the desired
product . M5(FAB): mz 507 (M+ H).

Exanpl e 4 i [4S-(4[err],

12a[err])]-9-Am no-4, 7-bi s(di met hyl am no) 310
-8-fluoro-1,4,4a,5, 54, 6,11, 12a- oct ahydr o-

3,10, 12, 12a-t et r ahydr oxy- 1, 11- di oxo- 2- 81 -

Bap?hhacenecarboxan1de The title conpound is prepared
y the rqgequis. JR- e ﬁ@ﬂﬁg 2 15
and liquid hydr §& S‘%rl (?QIY 41 %'er& i iy ol nple 5

9- Ani no- 8- chl or g:arbo(rmlrietlmpmqid)dnqewf@dw&%aacsldmethyl ester-

12a- oct ahydr 0- 3, k@&-Jael 32241 Lahvdbe.zéxnim&nynamnaj ~9~[ [ (dimethyl-
naphthacenecarboxan1de h droch Or'ds-f&ugro- To 10 m of

concentrated hy@PR)GGEEYjapinol= g‘t 143 1S it 20 g of
9- azi do- 6- denet ytahydr®as, 10, 12, 12a~tettrarydtoxye- hyldk-atidxw+2te prepar ed

by the procedur n Am Chem Soc., 84: 1426-1430.
The Eaahﬁﬂ?ﬁ%Peégﬁi (#Eikéﬁerr Cfor 1 1/2 hours and _concen- 25
trated in vacuoﬂWS1ﬂ4maﬂza&95-Q-dﬁ(ﬁh@Ydemlnedas#&&@d?mlnol‘8'Ch1°r°‘

MB[ err] (FAB): 4a,5,5a,6,11,12a-octahydro- e 6
[4S-(4[err], 12a[err ﬂgqf&rﬁ]%no rretaF\'y M o a-octahydro-FB0Phe 6
fluoro-1,4, 4a 5125, r*%%% Q&pxo- -naphthacenecarboxamide

10, 12, 12a- tetraﬂmﬁyagbdhﬂdrihémo 2- : napht hacene

Carboxanlde [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-(4c,12aa) ]-8~Chloro-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 *



et

The tFTTe“eUﬁﬁU‘ﬁd"§—prepared by the procedure of Exanple 3

usi'ng | Hgsm el 6- deoxytetracycline and |iquid hydrogen
quorlde -49-

Exanple INI ' H _ _

[4S-(4]e 9- Am no- 4. 7- bi s(di net hyl am no) -

1, 4, 4a, 5 5a 6, 11, 12a- oct ahvdro-3, 10, 12, 12a-

tetrahydroxy-1, 11-di oxo-8-[[(trifl uoromef py )= ”uulcuul“ I!I“ "III “ |II|
LI M S *

sul f onyl ] oxy] - 2- napht hacenecar boxam de
conpound i s prepared by the procedure of Exanple 3 using

9-azido-4,7- b'Sﬁ@hnﬁﬁmﬂetrahydroxy-16”ﬂiuﬁr6%dkimﬁibﬁtﬁadéﬁyy!OBFaCyC|'ne

and trifluoro- Sul fonic acid.

_Exanple 8 azab1cyclo[2 1 1J%exane-élacetam1de dihydrochloride;

' %4?1 ( lll[zgr r] ; lﬁa[d[QSF-](ﬁh.ﬁﬂém nes4chlorerby[dricyel-obutylamirg) acetyl] -

di oxo- 8- [f((:t ?I ?Fﬁ‘?&?‘@r}e&ﬁ Veﬁhﬁ C&] %yl[ ]%5135 5a,6,11,12a-octa-

napht hacenecar bbwsiockd , 10,12, 12a-tetrahydroxy-1 ll-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,-



The t|tIe conpoun |s prepared by t he procedure of Exanple 3
usi‘ng 9-’azid Gnid sh 6- denet hyl - 6- deoxyt etracycl i ne

and tlrl flguororrﬂlmm“m!l! lL - sulfonic acid. 20
e
[4S (4[err] Ioroacetyl)an1no] 8-chloro-4, 7-

bis (dinethylam no) -1,4,4a,5,5a,6,11, 12a-oct ahydr o-

3, 10,12, 122’ ot rahydr oky! 1. 114 0x0-2' - 3 - J JIIIIIIIII{IIIIIIIIIII

napht hacenecar boxam de. 25 well -s
of 1.0 g of product from Exanpl e 3 2 m of 1 3 di met hyl -
i m dazol i di none amdtétﬁanydi-ospellmmmamiaoﬂa{-naphthacenyl]-a—er-eat ed with -

0.30 m of '
dstert]C ror 30 RPRGREL-SrpPibiSyctgfa 1. 1nexanc BOaEERRINE 0 0 B L
to 500 m of di e(4$t (4a, 12aa)]-4-e(tnmettrwlaﬁmm®@-0[ p(dimeEhybapbpedoct .

Exanpl e 10 Ao 4,4a,5, 6, _ ~
[4S- (4[err]. 12a[err£¥ ]amg?o oﬁn§%%?§°%3nmnéi 3 5ar 11 l12a-octahydro
4.7- b|s(d|nethy|aﬁi 2312azgetrahydroiytd 1 1oxo-2—naphthacene-

octﬁdero 3, 10, 1gaRaxhfigalkydr oxy-1, 11- di oxo- 2-

narhthacerecar SOt 3L {5, pamhirer RineshPaingd) YL GRS R asol 1 o
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,-



- 50- "~ inidazolidinone and 1.0 g of sodi um bi carbonate was

txeéted amth 0.36 M of bronoacetyl brom de. The sol ution was
stirred at 25[err]C for 30 mnutes, filtered and the filtrate
added dropwi se to 500 m of dlethyl ether to afford 0.7 g of
yel | ow product. Exanpl e 11

[4S-(4[err], 12a[err])]-9-[([err]-Bronopropi onyl) am noj-

8-chl oro-4, 7- bi s(di net hyl am no) - 1, 4, 4a, 5, ,- 10

6, 11, 12a- oct ahydro- 3, 10, 12, 12a- tetrahvdroxy , 11-

di oxo- 2- naphthacenecarboxan1de A mell-stirred cold

solution of 1.0 f gy
-octah of1-
1, 3-di net hyl - 2|%%#i112a octa ydégiﬁhﬁﬁzgagﬁgnd 1. 5ﬁ“§%f sodlun1b|carbonate

was treated 15 d1°X°'2TMQHhQFQE?QﬁcﬁﬁbQ¥QﬂﬁﬁﬁwmnonyI brom de. The
sol ution 43-0%8 ﬁfdd) i{ —Egt(a2§£~eﬁ6]-§3 peainethyhbueyryllamdined -and

t he f|| t
afford 1.0 g of ayéi a e 1s P&)J.mes’&yl%m%%oo)n-il OJ &gu’b %aﬁ?ghég-
fol | owi ng the mwdtahydknﬁzﬂInxnzulza-tetrahydnnxxnl Herdioxemhdve in

. Exanple 10, the the invention listed in Exanples 12
- 19 are prepar e%mé’éarboxamlde, np _

le 12
[4S-(4[err], 12d[46T(4e.128)}Par(i(p-BFERBT Rl éﬁeﬁﬂaegpyhfggrﬂs RGEEYL) -
8- chl or o- 4, 7 bi SefinfBf LBl 5103~ 7 1ie (d Soketthyillaniiito) 26, 4, 4,5, -

oct ahydro- 3 10, %? 1%%£6§£§L3é¥éh§hrd]§'ch¥§)f%a—tetrahydroxy-
| 1,11-d10xo—2-naphthacenecarboxamlde,

[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, -

* [ L M S *




e
T oalalect -

apht hacenecar boxam de Exanmpl e 13
[+ 4S-(4[%err], 12a[err])]-9-[([err]-Bronophenyl acetyl) ani no] - 8-

chl oro-4, 7- bi s(di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- 30 :

oct ahydro- 3, 10, 12, 12a-t etrahydroxy-1, 11- di oxo- 2-

napht hacenecar boxam de Exampl e 14
[4S- (4[err],12a[err])]-9- [([err]-Brono-[err]-cyclopropyl propionyl) -
am no] - 8- chl or o-4, 7- bi s(di nmet hyl am no) - 1, 4gdla, 5, 5a, - 35

6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydroxy-1, 11-

di oxo- 2- napht hacenecar boxam de

-51- 12,12a-tetrahydroxy-1, 11-d foseord-enafhthacene-

LG oAl £ S e e

oct ahydr o- 3, 10, [ASH#a,dt2aa) Jd9o{\( Chloropirepionyl) amino] -8-chloro-

napht hacenecar bxai§ dfethylamino) -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-

* ¢ L M s *x
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Exampl e 16 [4S-(4[err], 12a[err])] 9-

([ &rr]-Brono-(2.4- dlfluorophenyl)acetyl) '

am no] - 8-chl oro-4, 7-bi s(di nrethylam no -1, 4,4a,5,- 10

5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et r ahydr oxy-

1, 11- di oxo- 2- napht hacenecar boxam de

Exanple 17 [4S- (4 err,

12a[err])] 9-[([err]-Brono-(2- furyl)proglggyL) am no] -
8-chl oro-4, 7-bi s(di net hyl am no) -1, 4, 4a, 5, 54, 6, 11, 12a- 15
octahydro-3,10 12, 12a-t et rahydroxy-1, 11- di oxo- 2-

napht hacenecar - 8- PsuiE -
[4S-(4[err], 122ferr| on é%% dlfgﬁos é[ééfﬁ§%?8§3$§§ﬁ¥; Shyit)
propi onyl )) ami Y B=¢hnaph hat?eaegeabeeqanl}ﬂ@m no)- 20

1,4, 4a, 5, 53, 6, 11, 12a- OCtabydrﬂ'ﬁeﬁﬁo&ZOEZ@roduclng a compound, or its
tetrahydroxy 1, 11- | PXO- Ehthacenecar oxam de

Exanpl e 19 organic fﬂ FEPPFlclfgﬂ ff:Fggaﬁ complexes of the
([err]-Bronn-(4fmmmhbaycarbonylbutyryl))

am no] - 8-chl oro- 4, 7- bi s(di met hyl am no) -1, 4, 4a, 5, 5a, 6, 25

11, 12a- oct ahydro- 3,10, 12, 12a-t et rahvdroxy-1, 11-

di oxo- 2- napht hacenecar boxam de R NCCH Exanpl e
20 [4S—(4[err] 12a[rr])] 9- [(Br=orm&c?etyl ami no] - 4, 7- bi s-
(di net hyl am no) - 8-f | uor o- ‘ 8

oct ahydr o- 3, 10, 12, 12a- tet ah dro«
2- naphthacenecarboxan1de
prepared by the o
Exanpl e

N2 conpound is
sing the product from

according to Claim 1, which comprises reacting a 9-
[(haloacyl)amido]—?-(substituted)-8-(substituted)-6-I
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-aprotlc 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



-52- o .l Exanpl e 21
[4S- (4[err], 12a[err])] 9-[ (Bronpacetyl)am no] -4, 7-bi s(di nmet hyl -

amno)-1,4,4 i%a—oe%ahydro 3,10, 12, 12a-

t et rahydr oxy- 1 11 d| - t%%fluoronethyl)

sul fonyl ] oxy] - xam de : The title
conpound is pre : procedure of Exanple 10 and using
t he product frorr anple 7. _1@. _

Exanpl e 22 : _
[4S-(4[err],12a[err])]-9-[(Chl oroacetyl)am no] - 8-chl oro- 4-
(di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o-

3,10, 12, 12a-t et rahydr oxy- 1, 11- di oxo- 2- -

napht hacenecar boxam de hydrochl ori de 15 _ A 25[err]C
solution of 1.247 g of product from ' Exanmple 5, 12 m of DWU
and 6 ml of acetonitrile is treated with 0.564 g of

chl oroacetyl chloride. The m xture is stirred for 45 m nutes
and added dropw se to a nix&ure of 80 m of 2-propanol and 400
m of diethyl - CH3lp

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-

0
RS
R4>‘/u\0

Y

mulas

wherein ¥, R> and R? 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-
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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20 _ ether. The resultant yellow solid is filtered and

washed several tinmes with diethyl ether and drled I n vacuo to
give 1.25 g of product. M5 ( FAB) mz 540 (M + H)
Exanple 23 25 [4S-(4[err], 12a[err])

]-9-r(Bronpacetyl)am noj]-8-chl oro-4-
(di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o-
3,10, 12, 12a-tetrahydroxy-1, 11-di oxo-2- . gg -

napht hacenecar boxam de hydr obrom de A 25[err]C
solution of 1.247 g of product from 30 Exanmple 5, 12 m of DWMPU and
6 mM of acetonitrile is treated with 0.62 g of bronvoacetyl

brom de. The mxture is stirred for 45 n1nutes and added

dropw se to a mxture of 80 m of 2-\arcaR and 400 nml of

di et hyl ether. The resu|tant yeI | owssol T’ is filtered and 35

vacuo to
antlﬁlly foll owi ng the
Fxanple 22 or 23,

washed several tinmes wth digthy c

give 1.35 g of product. 3 M
met hod, descri bed '
t he w H

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:

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:

(R



conpounds of the invention listed in Exanples 24 - 30 are

pr epar eq. Exampl e 24
[4s-(4[err],12a[err]) ]-9-[ (Chloropropionyl) ami no]-8-chloro-————
4- (dlnethylan1no) 1,4, 4a,5,5a, 6,11, 12a- octahydro-;

10, 12, 12a- t et r ahydr oxy- 1, 11- di oxo- 2- . ThisSect Has Boen Re laced
naphthacenecarboxan1de hydrochlorlde J !ﬂﬂﬂ'

Exanpl e 25 10 [4S- (4 err].dgq[err]) ] 9-

am no] - 8- chl or o- 4-

(di nmet hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o-

3,10, 12, 12a-t et rahvdroxy- 1. 11- di oxo- 2-

napht hacenecar boxam de hydrochl ori de. -

Exanpl e 26 15 [4S—@4[err] 12a[e¢atl)z | - 9- [ [ (4- Hydr oxyphenyl)
-[err]-chl oroacetyl]- -8 chl gy 0- 4- (di met hyl ami no)

-1,4,4a,5,5a, 6, 11, - o 5

12a- oct ahydro- 3, 10, 12, ;52 etr Yo 'XO‘nuca,N’

2- naphthacenecarboxan1d hyd¥oct

Exanpl e 27 20 RY w T4S—;(4[vrr]oui @[ ero])] -9-[[(2-Fl uorophenyl)

-[err]-bronpacetyl] - am no] -8-chloro-4- (dinethylamno) -1,

4, 4a, 5, b5a, 6,11, -

12a- oct ahydro- 3, 10, 12, 12a-t et r ahvdr oxy-1}11- di oxo-

2- napht hacenecar boxam de hydr obr om de

Exanpl e 28

[4S-(4[err], 128%¢9Fding. ??ZCEHP(DJ-A veich eonyEiFes)reacting a 9-

chl or o- 4- (di net Nyd@vstotuded, BySybpakidd] 123 ¢substituted) -8- (sub-
stituted)-6-demethyl-6-deoxytetracycline of the formu-

la:

according to Ciaim 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

2

or control of bacterial infections in warm-blooded ani-
mals which comprises administering to said animal a
pharmacologically effective amount of a comgound ac-
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.

* [ L M H *
e
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Bl

octahydro 3, 10 12, 12a- tetrahydroxy 1, 11-di oxo-

2- nébhthacenecarboxan1de hydrobron1de

Exanpl e 29 is Sheet Has Been Replaced

[4S-(4[err],12alerr])]-9-[([err]- Bronnphenylbutyryl)anl

chl or o- 4- (dlnethylan1no) 1,4, 4a, 5, 5a, 6, 11, 12a-

oct ahvdr o- 3, 10, 12, 12a- tetrahydroxy 1, 11 di

2- naphthacenecarboxan1de hydr obr om de - 90 -

. Exanmpl e 30 35

[4S—(4[err],12a[err])]-9-[((4-Pyridél) [err]-bronpacetyl)am no] - 8-

chl or o- 4- (di net hyl am no) - 114; 4aA5vekesinaryogomposition which comprises

oct ahydro- 3, 10, %2;ﬁ%ﬁrﬁ@%éﬁ@dﬂéQIYy1eé§e€t9¥8 amount of a compound of

2- naphthacenecarboxanlde Xdrobron1de

-54- laim a pharmaceutlgiéﬁ¥|gcgiptable carrier.

[4S-(4[err],12aferr])]-9- [{Bi onnamethofdafopothd- pleventyion, treatment

g”&30128122”?2?#5%35§@§€°§ ig %%%&%913Et§3¥gcelons 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-
pound according to Claim 1.

£ ¢ L N 5§ *



2- napht hace
pr epar ed by
Exanpl-e 6. .

.[4S-(Z[errT
amno)-1, 4,
tetrahydrox
sul f onyl ] ox
conmpound i s

i

necar boxam de Thertitle compound is

tshe pro- cedure of Exanple 10 using the procfﬁo(,‘f@l’rm
Exanmpl e 32 10
12alerr])]-9-[(Bronpacetyl) am no]-4- (dlnethyl

4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-°

y-1,11-dioxo-8-[[(trifluoronetjhyl) -

y] - 2- nat ht hacenecar boxam de
prepared by the 15

The title

procedure of ExanDIe 10 usi ng the

30 m nutes,

-dropwi se to
I s added 30
solid is co

to afford O.

‘E’;Sﬂ,‘sf; '-g-gom@rm#%w SHEETS 855 HEETE
[4S- (4 err ] |rAAT o  msehyy 8‘? MAagedi-fret -yl ani no) - 9-; ‘

[ (di met hyl G oy t) v PP&TH noj ap¥cdars, Ba, - 20

6. 11, 12a- 0C 3,1 vBEE) 10289 12a1¢ Razedhy.dr.gxy-
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iyt ieto AOSRERAG, 41
YEelrTow Sol | r EcCl &0 The yel | ow
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MB (FAB) = niz 549 (M+ H). 35
BACKGROUND OF THE INVENTION

the reaction is :
300 m of di g

dropwi se and a
| ected, washed well with et

21 g of product:

1. Field of the Invention

The invention relates to novel [45—(4a1pha,
"~ 12aalpha) }-4-(dimethylamino)-~7- (substltuted)—s (sub-
stituted)~9-[[ (substituted amino)substituted}amino}-
1(4,4a,5,5a,6,11,12a-octahydro-3,10,12;12a-tetra—_
hYdroxy—l,ll—diogo-é—naphthacenecarboxamides, herein
after called 7-(substituted)-8-(substituted)-9~[ (sub-
stituted qIYCyl)amido]-s-demethyl-s-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 1nvent10n also relates to novel
9~[(haloacyl)am1do]f7 (substituted) ~8— (substituted)-6-
demethyl—6-deoxytetracycline intermediates useful for
méking the novel'cdmpounds 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:

This is the replacement sheet

‘Date = 0ct m



Exanpl e B4+ - - o

[4S-(4[err], 12aferr])]- 8 Chl or 0-4- (di net hyl.am no) -9- -

[ [ (di pethyl am no) acetyl]am no] -1, 4,44, 5, 5a, - o

6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t etr ahydr oxy- :
1, 11- di oxo- 2- napht hacenecar boxami de . - ' A well Stl rred

soI ution 25[err]C of 0.20 g of : ~ produeB- from Example 5, 3 m of
N- net hyl pyrrol i done, 1 m of acet on| trile and 0.2 g of sodium
bi carbonate is 10 treated fth g QIIN- di met hyl am noacetyl
chl ori de hydrochlorlde es the reaction is

filtered and the filtrateifshaberap d’FoﬁW%B“t’iPmEGBamsuf"nthYr dthedi et hyl
ether. The yellow soli thailsgenli®cieddcted from browdséedhieringy tfluetrhae,
and dried in Vacuo to abhardodbre; 0.15 g of . product: VS
(FAB) = mlz 548 (M + H)

[4S—(4[err] 12a[ err]) - 8RcAFoPBLECERY 5Fﬁﬂtmr<frﬁer‘?o) halogen sifdli B fr°m1 5

bromine, chlorine, fluorlne and lodlne. or R = =-NR™R

and when R = -NRle and R = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl; n-butyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when Rl = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, 1¥methy1ethy1,-n-buty1,
l-methylpropyl or 2-methylpropyl;
and when Rl = n-propyl,
R2 = n-propyl, l-methylethyl, n~-butyl, l-methylpropyl
or 2-methylpropyl:
and when Rl = l-methylethyl, -
R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when Rl = n-butyl,
20 R? = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R1 = l-methylpropyl, R2 = 2-methylpropyl:
R3
(Cl-ca)alkyl group 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-

10

15

is selected from hydrogen; straight or branched

25

ethyl, oa-mercaptopropyl and a-mercaptobutyl:;
a-hydroxy(cl-c4)alky1 group selected from hydroxy-
methyl, a-hydroxyethyl, a-hydroxy-li-methylethyl,
a~hydroxypropyl and a-hydroxybutyl:; carboxyl(cl—c8)~
alkyl group; (cs—clo)aryl 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)alkoxycarbonyl, (cl—c3)alkylamino and
carboxy) ; (C7—C9)ara1ky1 group selected from benzyl,
l-phenylethyl, 2-phenylethyl and phenylpropyl; substi-
tuted(c7-c9)aralky1 group [subséitution selected from

30
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9-{ [ (di‘ret hyl ani no) acet yl | ami no] - 1, 4. 4a, 5, 5a, 6, 11, - 20"
12a-oct ahvdro- 3, 10, 12, 12a- tetrahydroxy 1, 11- di oxo-

2-napht.hgcenecar boxami de - Avwell stirred sol ut i on (25
C) of 0.104 g of - - product from Example 3, 1.5 m of

N- net hyl pyrrol i done, ' 0.5 m of acetonitrile and 0.105 g of

sodi um bi carbon- 25 ate is treated w th49. 034g of :

N, N- di et hyl am noacetyl ~ _chloride hydrechl ori de. After 1 hr, the
reaction is hltered rat dd [0 e 100
m - of di et h;t/‘Ia ef h«E-:‘13 I)lglkgf‘l odvxl/té:ol' i ‘?iyt#rgox%dl ?gl‘? Wh3e &0
washed wel | with ether SigHBSEHTEEY ACy =T HEL1aRing.d (§9~Cy )alk""@ r085 g of
product : ' s NB((::EAB))aiky/lsuEﬂdm(]M tyhiho and carboxy]: :

Exanpl e 36 i elected from hydrogen and éc -C )alkyl selected

[4S-(4[err],12aferr]]- (But cet anj noj -
4, 7- bi s(di net hyl ani no) %f[ag ’ﬂ%t gh’ﬁl Yot HIRFREEY 35b“ty1' isobutyl,
3,10, 12, 12a- tetrahvdropfntyllami mmrl-

2- napht hacenecar boxani d@en R> does not equal R? the WtieiesBhehidtr0og e t he

product from asERROPLE H0roén 1A, Lers UdPRLRY basr iy 4A20N! dirone

and
. 10 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, 1l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,14di-
methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1-methy1pentyl, 1,1~-dimethylbutyl,
2,2-dimethylbutyl, - 3~methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, l~-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl and the

15

20

diastereomers and enantiomers of said branched alkyl

monosubstituted amino group; (cs—ce)cycloalkyl

monosubstituted amino group substitution selected from
25 cyclopropyl, trans-1,2-dimethylcyclopropyl,
ci;rl,2-dimethy1cyclopropy1, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, bicyclof2.2.1}-
hept-2-yl, and bicyclo[2.2.2]oct-2-yl and the
diastereomers and enantiomers of said (cs-cs)cycloalkyl
monosubstituted amino; [(c4-clo)cycloalky1]a1ky1
monosubstituted amino group substitution selected from
(cyclopropyl)methyl, (cyclopropyl)ethyl, (cyclobutyl)-
methyl, (trans-2-methylcyclopropyl)methyl, and
(cis—-2-methylcyclocbutyl)methyl:; (C3—clo)alkenyl
monosubstituted amino group substitution selected from
allyl, 3-butenyl, 2-butenyl(cis or trans), 2-pentenyl,
4-octenyl, 2,3-dimethy1-2-butenyl, 3-methyl-2-butenyl,
2-cyc10pentenYl and 2-cyclohexenyl; (cs-clo)aryl

30
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T

- 56t 0.1 n of n-butylamine is stlrred at roomter’rb'eratur"e

for 1 hr and added dropwi-se to 50 ni of diethyl ether - to afford:
0.20 g of yellow col or product: - M5 (FAB) mlz 620 (M + H)
Substantially follow ng the nmethod, described . . in detail herein
above in Exanple 36, the conpounds of . . the invention listed in
Exanpl es 37 - 45 are prepared. - Exanple
37 10 [4S-(4[err], 12a[err])]-8-Chl GP0- 4, 7- bIS(dI mathyl am no) -

1,4, 4a,5,5a, 6,11, 12a- octahydr03 10,12, 12a-tetra-- :
hydroxy-9-[[[ (3- m:«‘t hyl C)ﬁ(é'n@?ﬂﬁé’i:)tﬁiﬂeaokﬂﬁ% Wdoup substitution selected from

ar noJ - 1, L di ox0- 2- NapRIRGENECRTABKRALES (c, -c, ) aralkylanino group

[7S— (7[err], 10af err])] - Nupstipnsinsc aebented f&"é‘hPﬁ?ﬁM 2-phenylethyl,
bi s(di net hyI amno) - 5, 5a,16phany1dfthylQaz Pnasity glnéthyl, 1-(naphthyl)methyl

1,8, 10a, 11-t et r ahydr oxy-41, Q,ﬁeﬁ}%&ln%M‘i‘ﬁ@X&](c& clo)ﬁxgl Tonofgb%l‘

1H pyrrol e- 1- acet am de

[7S-(7[err],10a[err])]- ﬁ“FQd(m%@5PBBnW3bS§16HFb?% Ssplpcted thon
bi s(di net hyI am no -5,5a,(® é 2)7#‘310».1(]5 1 3@s Jostydlapdno, (C,-C )alkyl mono or

1,8, 10a, 11-t et r ahvdr oxy qi@uibgt e 4chagd1ageanits, (c )alko ,
1H pyrazol e- 1-@xet am de xy 40 25

[4S- (4a, 12a[err])] - 8- Chi‘GagSe) 1R ?ﬁarﬁ%% |a‘nﬂno§’%‘kyls“1f°“§fp aming,

[[[(1, 1-di met hyl et hyl )arﬁaﬁa?&et%vla]nam h@}egen. hydroxy, nitro and

1,4, 4a, 5, 54, 6, 11, 12a- OC&ahhdlﬂfi% 1)) a2k #Ppr straight or branched symmetrical
% .

tetrahydroxy-1, 11-di ox0d=0806f e &X)aafm%ammo group substitution
selected from dimethyl, diethyl, diisopropyl,
di-n-propyl, dibutyl and diisobutyl; symmetrical
disubstituted (c3-c14)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.1l}hex-2-v1,
5-azabicyclof[2.1l.1]hex~5-yl, 2-azabicyclo[2.2.1]-
hept-2-yl, 7-azabicyclo(2.2.1]hept-7-yl, 2-azabicyclo-
[2.2.2]oct=-2-yl and the diastereomers and enantiomers
of said (c2 )azacycloalkyl and substituted (Cz-cs)—
azacycloalkyl group; l-azaoxacycloalkyl selected from
morpholinyl and l-aza-5-oxocyclcheptane; substituted
l-azaoxacycloalkyl group substitution selected from

2- (c )alkylmorphollnyl 3-(C -C3)alkylzsoxazo-
11d1ny1 tetrahydrooxazinyl and 3, 4—d1hydrooxazxnyl,
{1,n]-diazacycloalkyl and substituted [1,n}-diazacyclo-

1s
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Exanpl e 41. ' '

[4S-(4[err], 12a[err])]- 8- Chl oro- 9- [[(cyclopropylan1no)acetyl]

amano] - 4, 7 bls(d|nethylan1no) 1,4, 4a,5,5a, 6,11, 12a- :

oct ahydro- 3, 10, 12, 12a- tetrahvdroxy 1, 11-di oxo- 2-'

naphthacenecarboxan1de ' Exanpl e 42
[4S-(4[err], 12a[err])]-8-Chl oro-9- [[[(cyclobutylgxy)an1no]

acetyl]an1no] 4, 7-bi s(di net hyl am no) -1, 4, 4a, 5, 5a, 6,

11, 12a- oct ahydro- 3, 10, 12, 12a-t et r ahydr oxy-1, 11- o
dIOXO 2- naphthacenecarboarkphdgroup selected from plperaZlnyl 2-(C,-C,)alkyl=

-57- ipera 4= c i l, 2,4-dimethyl~
(7S (7[err], 10a[err])]- N BB22ER h s Wﬁd‘%&zé" 72 Amoimey

bi s (di met hyl angno) -5, 5%ﬁé$q§§g7y Oqégéng? 8ﬁ§¥ﬁﬁfr321nyi 4=(Cg=Cy0)~
1,8, 10a, 11-t et r ahydr oxy- 2y XeXydipsarzdngd phithydenyyyiperazinyl, 2, 5-diaza~
1-pyrrolidineacetani de bicyclo(2.2.1]hept-2~yl, 2,5-diaza-~5-mEN@pmlieytdo-
[7S-(rlerr], 10aferr])]-N{ % QAHLHLSA ,}10“5.('3 tag bl oty {5 Riser o-
[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,nj}-
diazacycloalkyl group; 1l1-azathiacycloalkyl and substi-
tuted l-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-ca)alkyl—l-imidazo-
lyl, 1l-pyrrolyl, 2-(c1-c3)alkyl-l-pyrrolyl, 3-(c1-c3)-
alkyl-i-pyrazolyl, indolyl, 1-(1,2,3-triazolyl), 4-
(cl-c3)alle-i—(1,2,3-triazoly1), 5-(c1-c3)a1kyl-1-
(1,2,3-triazolyl), 4-(1,2,4-triazolyl, 1l-tetrazolyl,
2~tetrazolyl and benzimidazolyl: (heterocYcle)amino
group selected from 2~ or 3~-furanylamino, 2~ or
é-thienylamino, 2-, 3- or 4-pyridylamino, 2- or
5-pyridazinylamino, 2-pyrazinylaminc, 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-pyridylmethylamino,
2- or S5-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°C5)alkY17 carboxy(cz—c4)alkylamino group
selected from aminoacetic acid, oc~aminopropionic aciqd,
B-aminopropionic acid, e-butyric acid, and

10
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B e

(dlnethylan1no--5 5a 6, 6a, 7, 10, 10a, 12 octahydro-
1,8,9, 10a, 11- tetrahydroxy 10 12- di oxo- 2-
naphthacenyl] (3 nethyl pyrrolldlne)acetan1de
Exanpl e 45

[4S-(4[err],12a[err])]-8-Chl oro-4, 7- bls(dlnethylan1no)
1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o- 3, 10 12,12a- 15_4_.
tetrahydroxy-1, 11- di oxo- 9- [[[(propylanino)]

acet yl ] am no] - 2- napht hacenecar boxani de
Exanpl e 46 A-aminobutyric acid and the enantlomers of said

[4S-(4[err], 12a[err])] Brbbkp(o;4 Xahkfiéhﬂﬁatbybﬁﬁﬁ nq)c; 2c4) alkoxy-
4a, 5, 53, 6, 11, 12a- oct ahydigs3 f'léﬁ. @Qxé.sfz%\ 2ected from methoxy-

1, 11- di oxo- 9- [ 1- oxo- 2- rop mno am no
Y4XY B5RpRd H@%?‘%‘b%ﬁ‘ed

napht hacenecar boxam de € Thohyl,"ethaidrea YlTh%1
by the pr oc édnyd, oisdpraprbry&rhepyhg 1,1-dimethyl-

[4S-(4[err], 12a[err])] o) Séfﬂon 1, n-huto carbonyl, and z-methylpropoxy-
br onopr opi onyI ) am no]

oo oo s e el ST e i v
hydr oxy-1, 11-di oxo- 2- nﬁhﬁﬁﬁ%@moxaﬁh% anpropoxy, l-methylathey¥ani ne.
Eégﬁpge 47- ]i: n-butoxy, 2-methylpropoxy, and 1, l-dlmgthylethoxy.

10 et ol dosler 1)) e paasbotib Scaa stubetathoon Sesopo-
1,8, 10a, 11- t et r ahydr oxPXEr 155RTe 274 methyx""yc“?mp"xy' cis-1,2-dimethyl-
napht hacenyl ] - [ err] - cyclysbapydpaty,akydiobutoxy, cyclopentoxy, cyclohexoxy,
2H'112'gsgxaéhge'géacekﬁﬁﬂgﬁeptoxy, cycloocto . blC&GI%[b'b'ﬁ]ﬁéﬁﬂmiu9ﬂok§,
Pas Cam 1241 orr) )] - bicvBL8EEYiclt PAARGCAEY, S Diaztesaqmers ap
-8-chloro-4, 7-bis-  enantiomers|afespif alfiyT6y) FYSLepdkoxyamino group;
5a,6,11,12a-OCtahydro-3c%9clo)aryloxyam1no 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-
poxy;?

Rs is selected from hydrogen; straight or branched
(Cl-C3)a1ky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl; (Cs-clo)aryl group selected
from phenyl, e-naphthyl or g-naphthyl: (€;~Cg)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

110~
20

25

30 Se heteroatom optionally having a benzo or pyrido ring

fused thereto:
/ 7\ or ( ;fS
35
z - Z

Z = N, 0, S or Se
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sedtenst oo

- 58- i g' 12, 12a tetrahydroxy 1, 11 di oxo- 2- naphthacenecarboxan1de
and tetrahydro 1, 2- oxazi ne. - o Exanple 48
[4S—(4a 12alerr])}-8-Chloro-4,7- bls(d|nethylan1no) :

1, 4,4a,5,5a, 6 11, 12a-oct ahydro-3, 10, 12, 12a-

tetrahydroxy 1, 11- di oxo- 9- [[phenyl[(phenyl

nmet hyl ) am nol acet yl ] am no] - _ -8- -

napht hacenecar boxam de _ The ti tI e compound is prepar ed
by the procedure of. Exa Ie 36 using [4S-(4[err],

12a[err]))- 9 [([err]- such ‘as pyrroliyl, N-methyllndoly ’ lndolyl -pyrro—

bronophenyl acet yl ) am nol idirell ,0B6epdrieliidifgl neddpyrrolinyl, tetrahydro-

am no) -1, 4, 4a, 5, 5a, 6, 11f11-12§hﬁ0t %tli‘QxEﬁ 3&9::&&:3&@1 tetrahydrothlenyl
tetrahydroxy-1s11-di 0X0g naﬁht hacenecar ngam d

benzyl am ne. benzothienyl or se%.egig ]e, g2 five menm-
[7S-(7[err],10a[err])]- Na:g@i (axemabiartiogy Wits-tiel §; 004.5-dyi Se hetercatoms

(dlnethylanlno) -5, 53, 6ofiochallQylRaving Acbahydsicy byBido rlng fused thereto:
10a, 11-t et rahydr oxy- 10, 12- di oxo- 2- napht hacenyl ] - 20

[err]-cycl opronyl-[err]-nmethyl - -azeti1d| neacetam d 71
10 N
| 2> or |,z

Z

ZorZ‘-N‘.O.SofSe

15 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 hetercatoms and an adjacent appended

20 0 heteroatom:

(A is selected from hydrogen; straight or branched
(cl-c4)alky1; cs—aryl; substituted Cgaryl ({substitu-
tion selected from'halo,(cl-c4)alkoxy, trihalo(cl-c3)-
alkyl, nitro, amino, cyano, (Cl—c4)alkoxycarbonyl,

(c ~C )alkylamino or carboxy); (C -C )aralkyl group
selected from benzyl, 1—pheny1ethyl, 2-phenylethyl or
phenylpropyl)

25

30

35

such as g~butyrolactam, q-butyrolactone, imidazo-
lidinone or N-aminoimidazolidinone, or a six membered
aromatic ring with one to three N heterocatoms such as

This is the repimmenx. sheet
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The titl e_corrﬁourid I's prepar ed b'y' the - _ procedure of Exarrpl e 36
using [4S-(4[err],12aferr])]- -

L({e;rL~bfonD-[err] cyclopropylproplonyl) an1no] - 8- chloro- ' - 4,
7-bis (dinethylamino) -1,4, 4a, 5, b5a, 6,11, 12a-octahydro- 25
3,10, 12, 12a-t et rahydroxy- 1, 11-di oxo-.2- napht hacenecar- boxam de.
and azetldlne Exanple 50

[7S-(7[err],10a[err])]-N-[9-(Am nocarbonyl ) - 37¢fror o- 4, 7-bis-
(di met hyl am no) -5, 5a, 6, 6a, 7, 10, 10a, 12- oct.ahydro- 30 -'
"1, 8, 10a, 11-t et r ahydr oxy- 10, ,12 di oxo- 2- napht hacenyl | - o
[err]-(1, 1-di net hyl ethyl)-(3-ne hylrﬂ4 } 7!

nor phol i ne) acet am de . The titl conpound'is-prepered
by the procedure of Ei npl, 36 WSt Ng T sz
[4S-(4[err], 123[err])] O-[([err]; 7 br ono- 2 I met hyl butyryl)

am noj -8-ch|oro 4, 7-bis (di-
met hyl am no) - 1, 4, 4a 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, ~
12a-tetrahydroxy-1, 11-dioxo-2- nqph;haqénepagbonyn1@p or Se ~and
3- net hyl - 4- nDrphollne

such as imidézolyl, pyrazolyl, benzimidazolyl, oxa-
zolyl, 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 hetercatoms and an adjacent appended
O hetercatom: '

0

10

15

20 A A

(A is selected from.hydrogen; straight or branched
(c'l—c4)a1ky1; Cg-aryl; substituted Cg-aryl (substitu-
tion selected from halo,(cl—c4)a1koxy, trihalo(cl-c
alkyl, nitro, amino, cyano, (cl—c4)alkoxycarbony1,
(di—c3)a1kylaminq or carboxy): (C,-~Cg)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl)

3)~
25

30 such as q~butyrolactam, y-butyrolactone, imidazoli-

dinone or N-aminoimidazolidinone, or a six membered
-aromatic ring with one to three N heterocatoms such as
pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym-
triazinyl, pyrimidinylior (cl-ca)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-1l-piperazinyl, 4-methyl-2,3-dioxo-~l-piperazinyl,
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Exanmpl e 51. . o o -

[4S-(4[err], 12aferr])]-8-Chloro-9-[[ (2, 4-di fluorophenyl)[ (2-

phenyl et hyl) am nol acetyl ] am no] - 4, 7- bi s(-di nethyl- 5

am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a- " | _ -

t et rahydroxy-1, 11- di oxo- 2- napht hacenecar boxam de : . The -

title conpound is prepared by the - '~ Rh9cedure Exanple 36 using

[4S-(4[err],12a[err])]}-9-[([err]-brono- -

(2, 4-difl uorophenyl)acetyl)am no]-8-chloro-4,7-bis(di- 10

met hyl ami no) - 1, 4, 4a, 5, S&r@cloptdpyloct-dhgdr-0--piperd2inyl, 2-dioxomorpho-

12a-t et rahydroxy- 1, 11- di 9%A-, 22 N@RUIHRE BRGSHAINATT A6 - (CH_) COOR ARfere

2- phenet hyl ami ne. o 7 . acted fro &x%%ﬁenérzai ht or

[7S-(7[err],10g@[err])] l'I‘\I-o[ 4. fﬁ?ﬂ Rods Sg}ﬁyﬁ d3 Eﬁ?ox?%- £ 18 g

bi s(di met hyl ami no) - 5, 5e®RERed (€, Ma2iyhEedRpEed-from methyl, ethyl,

1, 8, 10a, 11-t et r ahydr oxyn-gkobgi doP Xi>-méthgpdtilyaceay! {e_~c, \)aryl selected

Lerr] - (met hoxyam no) - ey LngRplly| :2nlHi@RACEE HleilBhenyl ; with the pro-

The title conpound is prepare sthe g ggce ure of Exanple 36 -

using [4S-(4[err], 12a[‘é’r$‘] t]“?E-%/ [3&¢ R- eajnot both be hydrogen:;

brono- (2-furyl ) propi onyéy JRAnand] R 3-tekenr toghtheki afeli~(CH,) ,B(CH,) ,~, where-

g\;t h%/I ?m Eogj-zi, 4, ifaﬁ, 3@; & 13, é@%&%ﬁahmﬁ O(chaigéﬁd ‘n=0-1, -NH, .
a-tetrahydroxy-1, 11-di -2 cenecar.bax e _ _

met hoxyami ne. »P(ﬁ:‘i %3?2&1}1 ﬁg%? tl 81V r?ec‘)iv]/i'ngsf%b ‘fﬂt%af‘y'

~ descri bed 25 | rPXHSeR, | SHEFUY AT aBRALityted pngensgs EReTRHEYABS of

the invention |listed i (IDeanp) pBotihe, &¥hyll (L preppprdl inate, morphdlins,

[4S-(4[err], 12alerr]) ] -Qeldd18h de RO BRBEAId Tl OXNE RO BHaRR e 0 10gicall

pi onyl ))am nojs 8- chl oro&l, /- g?s %i rrzg?%ﬁarﬁ{%o) -1,4, 4a, % cotegreatty

5, 5a, 6, 11, 12a- oct ahydr R2EepF225e 19x8andt 3, dPg%§eniq faldg or metal com-

di oxo- 2- napht hacenecar hmbexesde. : _

Preferred compounds are compounds according
to the above formula I and II wherein: X is halogen
or trifluoromethanesulfonyloxy, the halogen is ‘selected

20 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 = —NR]'R2
and R1 = hydrogen,R2 = methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl or
2-methylpropyl;:
and when R1 = methyl or ethyl,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l1-methylpropyl or 2-methylpropyl:;
30 R3

25

is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; c—hydroxy(cl-c4)a1ky1 group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl,
c~hydroxypropyl and c~hydroxybutyl:; carboxyl(cl-cs)-
alkyl gqroup:; (cs-clo)aryl group selected from phenyl,
a—-naphthyl and g-naphthyl; substituted(cs-clo)aryl
group (substitution selected from hydroxy, halogen,

35
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Exanple 53. . [7S—(7[err] 10a[err])] 4 [[9-

(Anlnocarbonyl) 3 chloro-4,7- -

bi s(dinmet hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a 12- oct ahydr o- T

1,8, 10a, 11-tetrahydroxy- 10, 12- d| 0x0- 2- napht hacenyl ] - o ' am no- 3-

[(1 1-di et hyl et hy) am no] - 4- oxobut anoi ¢ _ ' ~acid
net hyl ester _ C ~12= - 60-
Exanpl e 54 '

[7S-(7[err},10aferr])]-4- [[9 (Anlnocarbonyl) 3- chl or o- 4,7-
bi s(di met hyI am no) - 5, 5a, 6¢aty) Pkoxya, (LQI-zS‘qt)ahWY&arbgnyl, and carboxy) i
1, 8,10a. 11-t et rahydr oxy- 160 4é§xhnx&my2 dqeqip Baresydd from benzyl,

am no] - 3- (d|nethylan1no)14 RAPERTI Co dviethvl and oh 1s
met hyl ester BRERPILRY Afidlyle YEXan % erglpropy

[7S-(7[err], 10a[err])] [éH’Ttﬁ‘Fﬁd(‘ﬁm?m’@&FBBﬁ’yl%r%‘Pcﬁ?‘b‘?%tlz?“fmioselected
bis(dinethylan1no) 5, 5a, 6rém, alk0, 10 -qgiaikyéhydloC )alkoxy, (C;=C,)alkyl-
1,8,10a,11-t et ahydr oxy- 4 dngl O%gae T CHAEOR ] -
R is selected from hydrogen and (c 4)alkyl selected
from methyl, ethyl propyl, sopropyl butyl and
isobutyl; _
when R3 does not equal R4 the stereochemistry of the

10

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): .
15 W is selected from amino: hydroxylaminé; (€;-C45)
straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethyléthyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-~-hexyl, i-methylpentyl, 1,1-dimethylbutyl,
2,2~dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~dimethylbutyl, l-methyl-l-ethylipropyl, heptyl,
octyl, nonyl, decyl and the diastereomers and

20

25 enantiomers of said branched alkyl monosubstituted

amino group; (c3-c8)cycloa1ky1 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 (Cs—cs)cycloalkyl monosubstituted amino group:;
[(C4—C1°)cycloa1ky1]alkyl monosubstituted amino group
substitution selected from (cyclopropyl)methyl,
{cyclopropyl)ethyl, (cyclobutyl)methyl, {(trans-2-
methylcyclopropyl)methyl and (cis-2-methylcyclobutyl)-
methyl; (C;-C,,)alkenyl monosubstituted amino group
substitution selected from allyl, 3-butenyl, 2-butenyl
(cis or trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-

30
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am no] car bonyl ] 1- pyrrol i di nebut anoi ¢ aci d

nmet hyl ester ‘The title- corrpound is prepared by the
pr.ocedur e. of Exanpl e 36 using [4S-(4[err],12aferr])]-9- [([err]

bronmo- (4-nethoxycarbonyl butyryl)) am no]. -8-chloro-4, 7- '

bi s(di net hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro-3, - ) 10,

12, 12a-tet rahydr oxy- 1 '11-di oxo- 2- napht hacenec-alrlb'oxa- : - mde and
pyrroI|d|ne 20 . Exanpl e 56

[4S-(4[err], 12aferr])] A u&nglggﬁﬁéﬂgla@-g%nﬁz[ b(dy ORIk eny1 ana

am no) acet yI ] am no] -
oct ahvdr o- 3, 10, 12, 12a- t%T?Yé%ﬁPG‘FEfQQY{ 1(fquQu§)EQalkylamn° group substitution
napht hacenecar boxam de sd&lected from benzyl, 23Fialeeﬁyneltayrprm@madyléxrm1epar ed

by the 5 pr0C€fi§:§ﬁﬂ%n§¥9ﬂ£%ﬁ?f36lu§h£§hthyl)methyl and phenyl-

4S- (4 12
Eicet §/| g ::nr ]no] Z[ (7ar H )s]( of ‘Yﬁw ggfﬁbgh% qr| byppched, symmetrical disubstituted

5, 5a, 6, 11, 12a- oct ahydr 0¢3,1%) 221 kPhaning ampup oxbskitation selected from

di OXOI 2- napht hacenecar baxmdta ,aatethyi! Aykissprepy130di-n-propyl, dibutyl
Exanpl e 57

[4S-(4[err], 1gglerr])] ?1{ SObflg% hojaesEt a%dnls]“b?“h‘}ted (C37Cy4)-
4- (di met hyl am no) - 1, 4, 4% T:Lll?@!i?élpaﬁ pitution selected from
3,10, 12, 12a- tetrahydroxgldwdmbp&bpxb, dicyclobutyl, dicyclopentyl,

i nathhacepegaggoxa”}dft loﬁgxy% and dicycloheptyl; stralgﬁﬁ B¥d$£HHHH@B'd?
n- ?u?yij;ﬁm ﬁe and 3ng ot W&?%rligal &J‘subs""efﬁﬂ‘é?d % Eﬁlgf%ﬁ?%' ?’P’e’&’ §%°P80m
tenperature for 2 h. wherein the total number of carbons in the substitution
15 is not more than 14; unsymmetrical disubstituted
(C4-C14)cycloa1ky1amino 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-dimethylpyrroli-

20

dinyl, 2-azabicyclof2.1.1]hex~2-yl, 5-azabicyclo-
{2.1.1]hex~-5-yl, 2-azabicyclo{2.2.1l]lhept-2-yl,
7-azabicyclo{2.2.1]hept-7-y1l, 2-azabicyclo[2.2.2]oct-
2-y¥1 and the diastereomers and enantiomers of said
(c2-c8)azacycloalky1 and substituted (Cz-cs)azacyclo-
alkyl group: l-azaoxacycloalkyl selected from
mdrpholinyl and l-aza-5-oxocycloheptane; substituted
l-azaoxacycloalkyl group substitution selected from
2-(c,-C,)alkylmorpholinyl, 3-(c1-c3)alkylisoxazé—
lidinyl, tetrahydrooxazinyl and 3,4-dihydrooxazinyl:;
{1,n]-diazacycloalkyl and substituted [1,n]-diazacyclo-
alkyl group selected from piperazinyl, 2-(c1-c3)a1ky1-
piperazinyl, 4—(cl-c3)alkylpiperazinjl, 2,4-dimethyl-
piperazinyl, 4-(cl-c4)alkoxypigerazinyl, 2,5-diaza~-
bicyclo[2.2.1}hept-2~yl, 2,5-diaza-5-methylbicyclo-
(2.2.11hept-2-yl, 2,3-diaza-3-methylbicyclo{2.2.2]}-
oct-2-yl, and the diastereomers or enantiomers of said

25
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61 s .- ,The excess n- butyl amine was renmoved i n vacuo and the

solids filtered. The filtrate is diluted with a small - amount of
met hanol, and the sol ution added dropw se to a - mxture of 10 ni
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 yel | ow sol i d74he resulting solid is

col l ected and ' dried in vacuo to afford 0.175 g of product: 10
MS (FAB) = nfz 576 (Nki ﬁﬁ-dlazacycloalkyl and subé%ﬂ%%k@ﬁt'ally follow ng the
met hod descrl bed (1,n]-di f nua ove |znt | e 517 the
conpounds of RHE llar?\?gﬁf %‘?11)3 3958 Bel dw3zA Ek% loalkyl ang ore
preparéd. 15 substituted 1-azathlacycloquxﬁﬂqgogg selected from

[4S-(4[err], i2[err])]th&ﬁHﬁﬁh@iénﬁﬂJWBHh%LO ) Ay 1krd ofidrpholinyl and

5a, 6,11, 12 t ahydrox3,40, _
d?oxo-g-[[?p?gpylgnino &éféﬁ igfoé Ji gﬁ %ﬁh&hf&%l N-azolyl and

2- napht hacenecar boxan® g&;uted N-azolyl group selected frow,}nﬁmmgghpbyxde
_Exanpl e 59 2-(Cl-c3)alkyl-l-lmldazolyl, 3- (c -C )alkyl 1-

: imidazolyl, 1-pyrrolyl, 2-(c1-c3)alkyl-l-pyrrolyl,
3-(c1-c3)alkyl-l-pyrazolyl, indolyl, 1-(1,2,3-
triazolyl), 4-(c1-c3)alkyl-1-(1,2,3-triazolyl),
5-(Cl—c3)alky1-}-(1,2,3-triazolyl) and
4-(1,2,4-triazolyl); (heterocycle)methylamino group
said heterocycle selected from 2- or
3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 3-
or 4-pyridylhethylamino, 2- or 5-pyridazinylmethyl-
amino, 2-pyrazinylmethylamino, 2-(imidazolyl)-
methylamino, (benzimidazolyl)methylamino, and
{(benzothiazolyl)methylamino and substituted
(heterocycle)amino group as defined above with
substitution selected from straight or branched
(cl-cs)alkyl: carboxy(cz—c4)a1ky1amino group selected
from aminoacetic acid, e-aminopropionic acid, g-amino-
propionic acid, a-butyric acid, g-aminobutyric acid and
the enantiomers of said carboxy(cz-c4)a1ky1amino 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,l-dimethyl-
ethoxy: (c3-cs)cycloa1koxyamino group selected from
cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2~-dimethylcyclopropoxy, cyclobutoxy, cyclo-
pentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,
bicyclo[z.z.1]hept-2-yloxy,.bicyclo[z.z.2]oct—2—yloxy
and the diastereomers and enantiomers of said

10
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[4S- (4['err], 12a{err]]-8-Chl oro- 4 (d| met hyl ani no) 1,4, 4a 5, -

5a, 6, 11, 12a- oct ahydr o- 3, 10, 12, 12a- tetrahydroxy 11- '

di;oxp-9- [[ (pentyl am no) acetyl ] am no] 25 .

2- napht hacenecar boxam de _ . - .di hydr.ochl ori de
Exanpl e 60

[4S-(4[err], 12a[err]] - 8- Chl or o- 4- (di methyl amn.q_)s 1,4, 4a,5, -

5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t etrahydroxy-1, 11- 30

di oxo-9- [[(nethylam nozﬁ cetyl ] am no] - 2-

napht hacenecar boxani de f4nF@r 6¥6}A}Iggyanino group; (C Cn)arylalk°xyamm°
Exanpl e 61 gollpy Gdbetidutidal Qélédt‘]edB-fEhhdfem@Llokyr 2~

(cycl opropyl net hyl am NQdpenyiet henylethoxy, 2-(naphthyl)metho
acetyl]amno]ﬂ(dlrrethlferlr’legoxy' 5e¥:: 5 11" - % PREbyl)methoxy,
12a- oct ahvdr o- 3, 10, 12, 15(RRRFERLIRERReXY and henyipropoxy s |

di oxo- 2- napht hacenecar X &ds dgelectadlfooh| ydrhgen; straight or branched

- 62- : (€,;-C;)alkyl group selected from'ﬁethyl, ethyl,
n-propyl or l-methylethyl; (c )aryl group selected
from phenyl, a-naphthyl or ﬁ—naphthyl. (c7-c9)ara1ky1
group such as benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, 0, S or
Se heteroatom optionally having a benzo or pyrido ring
fused thereto: :

Z r 4

10

15

20 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 tﬁereto:

25

zl
) ¥
10 / or /,
b4

Z or Z1 = N, O, S or Se

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

35 1yl, benzoxazolyl, indazolyl, thiazolyl, benzothia-
zolyl, 3-alkyl-3H-imidazo{4,5-blpyridyl or pyridylimi-
dazolyl, or a five membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
O heterocatom:

Tris i the replscement sheet
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Exanpl & 62 . - R -

[7S-(7[err], 10a[err])]-N-[9-(Ami nocarbonyl)-3-chl oro-7-

(di et hyI am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o-

178,"10a, 11-t et rahydr oxy- 10, 12- di oxo- 2- napht hacenyl ] -

1- pyrrolidi neacet am de di hydrochl ori de

Exanpl e 63 [ 7S-

(7[err],1Ca[err])]-N-[9-(Anm nocarbonyl) - 3- chI o8- 7-

(di nmet hyl am no -5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahvdr o- '
1, 8, 10a, 11-t et r ahydr oxputh, &Q Hbaxgrdtactam, qy-butyrolactone, imidazo-

naphthacenyl] 1- p'per'QEBQHGﬁ%EH?‘*aam1n01m1dazolld1none, or a six membered |
di hydr ochl ori de

751 (7err]. 10aferr])] AROPBEIATHGCHIEBAGRY £ SERPS Y ALergatons such as
(di met hyl ami no) - 5, 5a, 6 PEFLIZYLO, pmra-dzzlotlamma@lnyl, sym~triazinyl, unsym-
1,8, 10a, 11-tetrahydr oxyrifzidyd) @y@ikidinyl oxr (¢,~C,)alkylthiopyridazinyl;

napht hacenyl ] - 5-azabi cycl o a e ¥
5-acet ami de dlhydrochl§%|dggajj:gdaix Qfiere n=0-4 and R’ is selecteqafromle 65

20 [ 4S- (4] ePWPregeR orFEFLIbE CoY d?WhFP( &9;1%6&%&@%%&& yl]-
am no] - 4- (di et hyl am n@roth, dedyls, 2ahfl 1 Indkopyl or l-methylethyl; or

oct ahydro- 3, 20, 12, 12a- t(at Léthgﬁ)ﬁy shiddted from phenyl, a-naphthyl or

(Cji: ﬁ;grgcﬂlagm géelcggecar bogaphthyei with the proviso thﬁ(éﬁp EdG% cannot both

[7S-(7[err], 10a[ err])] b hgdtegenrocar Bonghg RS- takenotagether are
(dinethylanan) 5, 5a, 6-qeus) %@uﬁ@@ L7- anéodiifl 0 is selected from (CH,)

1, 8, 10a, 11-t et rahydr ox 0
napht hacenyl [ err] etﬁ1 % m ‘daz cgl a- g3l alkyl [straight or brancned]'

acet ani de dlhydrochlorléécl‘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.

20 Particularly preferred compounds are com-
pounds according to the above formula I and II wherein:
X is halogen'or trifluorcomethanesulfonyloxy, the
halogen is selected from bromine, chlorine, fluorine -
and iodine; R is selected from hydrogen; halogen

25 . selected from bromine, chlorine and iodine;

of R = -NR'R?

and when R = --NRlR2 and R = hydrogen,

R2 = methyl, ethyl, n-propyl, 1-methy1ethy1 n-butyl
l1-methylpropyl, 2-methylpropyl or 1,1-d1methylethyl.
and when r! = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n—butyl,
1-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:;
(Cs-clo)aryl group selected from phenyl, abnaphﬁhyl
and S-naphthyl: (c7-c9)aralky1 group selected from
benzyl, l-phenylethyl, 2-phenylethyl and phenylpropyl:;

30
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[

Substantially fol l owi ng t.he met hod, deécr_i bed | in detail herein

above'in Exanple 36,

t he conpounds of the invention listed in

Exanpl es 67 - 68 are prepared . from

4S (4[err], 12aferr]
4- (di met hyl am no) - 1,

)]-9-[ (bronopropi onyl)am noj - 8-chl oro-
4,4a, 5, 5a, 6, 11, 12a- oct ahydr o- '

3,10, 12, 12a-t et rahydr oxy- 1, 11- di oxo- 2- napht hd@ene- - ~carboxamde.

-63- L :
[4S-(4[err],12a[err]

propyl ] am no] - 4- (di met hyl'am no

“Exanpl e 67"

gt 25 A ELIBERALEO)e L Riry1 serectea

12a- oct ahydr o- 3, 10, 12£09% meghy hn\ghhgty ProRyiL dii§gBropyl, butyl and |
2- napht hacenecar boxanishbutyl ; ‘Exanpl e .68

TR o e ety it o
8, 10a, 1{-tet rahyd,roxﬁ%ﬁ?b‘?&fjﬁ?pnébh?h'actgﬁyﬁgbm bearing the W sub-

am no] - 1- met hyl - 2- ox

10

15

20

vl

30

35

otitpent)rviyhee beeehther sher racemate (DL) or the in-
dividual enantiomers (L or D):

W is selected from amino:; (cl-cli) straight or branchgd
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n—propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl, 1,1l-dimethylethyl,
n~-pentyl, 2-methylbutyl, 1,1i-dimethylpropyl,
2,2-dimethylpropyl, 3-methylbutyl,n-hexyl, l-methyl-
pentyl, 1,l1-dimethylbutyl, 2,2-dimethylbutyl,
3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
l-methyl-l-ethylpropyl and the diastereomers and
enantiomers of said branched alkyl monosubstituted
amino group; (C3-c5)cycloalky1 monosubstituted amino
group substitution selected from cyclopropyl, trans-
1,2-dimethylcycloproéyl, cis-1,2-dimethylcyclopropyl,
cyclobutyl and the diastereomers and enantiomers of
said (C3-CS)CYcloalky1 monosubstituted amino group:
[(C4-C1°)cycloalky1]a1kyl monosubstituted amino group
substitution selected from (cyclopropyl)methyl,
(cy¥clopropyl)ethyl and (cyclobutyl)methyl; (c3-c10)-
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-cyclohexenyl:;
(C7-C1°)ara1kylamino group substitution selected from
benzyl, 2-phenylethyl, l-phenylethyl, 2-(naphthyl)-
methyl, 1-(naphthyl)methyl and phenylpropyl: straight
or branched symmetrical disubstituted (c2-c14)a1kyl-
amino group substitution selected from dimethyl,
diethyl, diisopropyl, and di-n-propyl; straight or
branched unsymmetrical disubstituted (C3-C¢,,)alkylamino
group wherein the total number of carbons in the
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Exanpl € 69 : _ ' o _ o
[7S-(T7[err], 10a[err])]-N-[9-(Aninocarbonyl)-3-chlor0474
(dlnethylan1no) -5, 54, 6, 6a, 7, 10, 10a, 12- oct ahydro- 15

1, 8, 10a, 11-t et rahydr oxy- 10, 12- di oxo- 2- napht hacenyl ] -
[err] (4- hydr oxyphenyl ) - 6- net hyl - 2, 6- dlazablcyclo-

[ 2.1. 1] hept ane- 2- acet am de -a¢obthe title corrpound s -
.prepared by the ~ procedure of Exanpl e 36 using :
[4S-(4[err],12aferr])]-9-[[(4- 20

Hydroxyphenyl) [ er r] - br SWHEERFEPRAM IS BOER| Eian 447 unsymmetrical
(di et hyl am no) - 1, 4, 4a, 5;.5&:5&,13:1’]11:&28(-0)@-?: h)/dy@]:o’ia,].’l@lamlno group wherein the

12, 12a-tetrahydroxy-1, 1 fél())ﬁQ.TFﬁPaw @'SSHQC?J{ b BhHEtitution is néNtbre

E;gﬁérgl}g,gédsazablcyc 14; )azacycloalkyl and substituted (c -C )-'

[4S-(4[err],12a[err])]- Szmqipelnyx cgnmphyulasrtxmtm Bgledted from
met hyl ami no) (2- f 1 uor opheiwiain ?Qeté{idﬁ@:ﬂ?l ]pﬁ::‘lﬁ,laa.nyl piperidinyl,

5a, 6, 11, 12a- oct ahydro- 3, 10 a-tef.rahydr ox
di oxo- 2- napht hacenecarb Ve é‘plpem&mﬁ 2% Xthylpyrrﬂild%mf]l 'e conpound is
prepared by the 30 cis-hrigdduerhy 1Py rER iRy 136 tH3pRy3 s 4-dimethyl -

[4S-(4[err], 1%3[err])] - Pyiidlddinyl and the diastereomers and enantiomers of

fluorophenyl) [err]-brogp a ﬂgé,cg dbstituted ¢ -Cg) -
met hyl ami no) - 1, 4, 4a, 5, 5a, g&eel%léémct 8 kgioaon%% stituted ( 8!
12a-t et rahydr oxy- 1, 11- dREXX oALKH ec LrptAckacygLoalkyl selec&ﬁﬂ from
“di net hyl am ne. 35 morphollnyl and l~aza-5-oxocycloheptane; substituted

l-azaoxacycloalkyl group substitution selected from
2-(c1-c3)alkylmorpholinyl, 3-(c1-c3)alkylisoxazolidinyl
and tetrahydrooxazinyl; (1,n]}-diazacycloalkyl and
substituted {1,n]-diazacycloalkyl group selected from
piperazinyl, 2-(C1-03)alkylpiperazinyl, 4-(Cl-c3)alkyl-
piperazinyl, 2,4-dimethylpiperazinyl, 2,5-diazabicyclo-
(2.2.1]hept~2-yl, 2,5-diaza-S5-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
[1l,n]~diazacycloalkyl and substituted [1,n]-diaza-
cycloalkyl group; 1l-azathiacycloalkyl and substituted
l1-azathiacycloalkyl group selected from thiomorpholinyl
and 2-(c,~C,)alkylthiomorpholinyl; N-azolyl and
substituted N-azolyl group selected from 1l-imidazolyl,
'indolyl, 1-(1,2,3-triazolyl) and 4~(1,2,4-triazolyl):;
(he;erocycle)methylamino group selected from 2~ or
3-furylmethylamino, 2- or 3-thienylmethylamino and 2-,
3- or 4-pyridylmethylamino; (¢,-¢,)alkoxycarbonylamino
group substitution selected from methoxycarbonyl,
ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyl,
isoproproxycarbonyl, 1,1l-~dimethylethoxycarbonyl,
n-~butoxycarbonyl, and Z-methylpropoxycarbonyl:
(Cl-C4)a1koxyaminp group substitution selected from
methoxy, ethoxy, n-propoxy, l-methylethoxy, n-butoxy,
2~-methylpropoxy, and 1,l-dimethylethoxy:

15

20

25

30

35
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-64- | ' Exarrple 71 '
[4S—(4[err] 12a[err])] 8- Chloro4(d|rrethylamno) 144a55a
6,11, 12a- octahydro 3,10, 12, 12a- tetrahydroxy 9-[[1-(4- :

net hoxy- 1- pi per azi nyl) - 4- pent enoyl ] am no] -1, 11- di oxo-
2- napht hacenecar boxam de : The title conpound |s
prepared by the _ procedure of. ExarrpT%l'?,G usi ng

[4S—(4[err] 12aferr])]-9- [(2-

- brono- 4- pent enoy!l ) ani noje: 8zchy 24xb Jﬁtnr&ylgﬁgﬁ&@dbstltutlon selected
1,4, 4a, 5, 5a, 6, 11, 12a- oct dhydto- 3, 10, 1

hydr oxy- 1, 11- di oxo- 2- naFRPhRERPECAY Ih ok 2 %1‘31‘”‘3" 1-phenylethoxy,
4- met hoxypi perazine. 2= (naphthYl)met_hOXY, 1-(naphthyl)meth%rﬁﬂ@ 72
[4S-(4[err], 1§a[ err])]-p&eggh_pf@po&y(,di met hyI amnol-1,4,4a,5, 15

52, 6, 11, 12a- oct ahydr o- ?!!519. J@EEE d%%er} ‘straight or branched

11- dIOXO 9-[[ 1- oxo- 4- pheny
ami no] but yl ] ami no] - 2- naShrfat HEBR%rﬁ‘ﬂ-@c ed from methyl, ethyl, The

title compound is prepar-gatopyl tdre 1-methylethylpr (Cedl| ¢ avkl Egeony eedéctiedng

[4S-(4[err], 12a[err])] -feohn %ﬁét’i}}r, 40naphthyl oPrﬁ-‘i‘BBH@HYibU(td’r-Y:' ) a2giiapl
-8-chl or o- 4- odi net hyl am no

1,4, 4a, 5, 5a, 6, 11, 12a- o TESHPFES 2/ PeR2ZYly, Lrphpaylethyl, ‘Phenylethyl or
hydr oxy- 1, 11- di ox0- 2- n&@RenNipTerytidr Boketsnhsyghe group selecterdfxamory fikvec.

Exanpl e 73 membered aromatic or saturated ring with one N, O, S or
Se hetercatom optionally having a benzo or pyrido ring

"fused thereto:
l / \ s or l ;
z z

= N, O, S or Se

15

20 2

such as pyrrolyi, 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 heterocatoms optional-
ly having a benzo or pyrido ring fused thereto:

25

z1

30 | /> or | /\Z
z

ZorZ‘-N.O.SorS’e

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-
35 ' lyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
1yl, 3-alkyl-3H~-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl; or —(CI-Iz)nC(JOR7 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:
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= 1 0CT W%

Date:



15 3 o [7S—(7[err] 10a[err])] N-[9- (Am nocarbonyl) 3- chI or o- 7-.
(d| met hyl am no) 5, ba, 6, 6a, 7, 10 10a, 12- oct ahydro- 1, 8,
10a, 11- t et rahydroxy- 10, 12- di oxo- 2- napht hacenyl]-[err]-.

4-pyfi dyl - 5-azabi cycl o] 2. 1. 1] hexan- 5- acet ami de ' The _
title conpound is prepared by the 30 . ~ procedure of Exarrpl e 36 usi ng
[4S-(4[err],12aferr])]-9-[[(4- ~22=

pyridyl)-a- brom)acetyl ] ami no] - 8- chl or o- 4- (di net hyl -
‘am no)-1, 4, 4a,5, 5a, 6,11, 12a- oct ahydr o- 3, 10, 12, 12a-
t et r ahydr oxy- 1, 11- di oxd@2 (ﬁapﬁm}a%‘éfr’reééi’%%%?ﬁ&e%nﬁm phenyl, a-naphthyl,
5-azabi cycl o[ 2. 1. 1] hexa:r:e.B-BSPhthyl. - Substantially follow ng

the method, described g° is selectéd‘f@gixé}'q}drlaﬁéﬁu‘sﬁl&q\éﬁt' 5r Bcameh8a36, the

conpounds of tion I 74 - 75 are
prggared 5 frgﬁﬁ-%3)$£¥g{léroup se ec ed from'H%tg§l, eth-a

[4S-(4[err], 12a[ er r]) ] -TOo=HrebY ynem demeithube thall+ 4{ ¢ giC, 5 ) aryl group selected
met hyl am no) 8- f | uor o- lgrbmdapheRdl 6 arhapidhydCbaly-Ha@hthyl ; (C,-C,)aralkyl
3,10, 12, 12a-tetrahydr O)Sé'olxpléﬁgljx Iy 'b%hg9f,htlrl%ﬁgﬂﬁiethyl, 2-phenﬁ%?th9fa¢54 de.

phenylpropyl: a heterocycle group selected from a five
10 membered aromatic or saturated ring with one N, 0, S or

Se heteroatom optionally having a benzo or pyrido ring

fused thereto:

Z = N, 0, S or Se

20 such as pyrrolyl, N—hethylindolyl, indolyl, 2-pyrroli-

dinyl, 3-pyrrolidinyl, 2~-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl,
benzothienyl or selenazolyl, or a five membered aro-
matic ring with two N, 0, S or Se heterocatoms optional-
ly having a benzo or pyrido ring fused thereto:

25

| /> or )

z
30

Z or 2! - N, 0, 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)DCOOR7 where n=0-4 and R’ is se-
lected from hydrogen; straight or branched (c1~c3)-
alkyl selected from methyl, ethyl, n-propyl or

35

This is the replacement sha:

Date: ~ 1 0CT 1996



Example 74, . . . o o . : ' - _
[4S-(4[ert], 12a[err])]=-4- (D net hyl am no)-9-[[ (di met hyl am no) -
acetyl]am no]-8-fluoro-1.4.4a.5.5a.6.11. 12a- - -
oct ahvdr b- 3, 10, 12, 12a-tetrahydroxy-1, 11- o : o C
di oxo- 2- napht hacenecar boxam de 10 . - Exanple -
[4S-(4[err], 12a[err])]-4- (D net hyl-am. no)-8-fl u<2)3r 0-1.4.4a.5.
5a, 6, 11, 12a- oct ahydr o- 3, 10, 12, 12a-t et r ahydr oxy- .
1, 11-di oxo-9- [[(propyRamwehaykeowtyyl;] ami (@)-C,  )aryl selected from phenyl,
.[Za'gap?z‘r[?ace]necirzbfxan] qeniphtgyl toﬁ ;ls-nqphthylé; vEl(téx thehpxl'cviso iani% afhfl

- err], aferr])e-4- m.no) - 9- | Q) - SO
acetyl ] ami no] -4, 4, 4a, 5, a?%{"ifﬁ'f&%@? a?ﬂ%ﬁc’g-e 1% rga "“_Xdaﬁs Ealéen together
12, 12a-t et r ahydr oxy- 1. 2¥edr 65, )8 B(FHp } 5 T4 (egein B is selected from (CH,)
net hyl ) sul fonyl ] oxy] - Zahaphém,emarbmkca{ﬁageﬁﬁyl [straight or branchddlg
title conpound is pr epggfgg Dy Ydioxy, oxygen, BLEAGH W sBbstiBRh® 36 USing

[4S-(4[err],12aferr])] ) _
acetyl ) am no] - 4- (di net FPPIRNSES Selecked sfrepm dL19T Biproline, ethyl(L or

oct ahydro- 3, 10, 12, 12a- D¢ prahinkts,y mbrpickiine;opprrolidine or piperidine; and

[[(trifluoron®hyl)sul feaRyphradcodogdehi NAGRREpta e organic GH RSPl AN
di et hyl am ne. ' MASS SPECTRAL DATA

Exanpl e # - salts or metpl pamplexes.gp 59
592 (M + H) : 60 Compounds of special interestppe f:mnpox[q}ds
- 61 according &b thil abdYe formula I and II wherein: X is

halogen or triflgoromethanesulfonyloxy, the halogen is
15 selected from chlorine and fluorine; R is selected from
hydrogen; halogen selected from chlorine and iodine; or
R = -NR'R?
and when R = -NR'R? and R = methyl or ethyl,
R? = methyl and ethyl:;

20 R3 is selected from hydrogen; straight or branched
(Cl-cz)aikyl 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

25 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

30 from methyl, ethyl, n-propyl, i-methylethyl, n-butyl
and l-methylpropyl: (C3-C4)cycloa1ky1 monosubstituted
amino group substitution selected from cyclopropyl and
cyclobutyl; (Cz-cs)azacycloalkyl and substituted
(cz-cs)azacycloalkyl selected from pyrrolidinyl,

35 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

i and substituted
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- 66 -
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10

15

20

25

30

35

589 (M+ H 35 - 31, 926- 00

W claim 1. A conpound of the fornula : [err]

-24-~

N-azolyl group selected from l-imidazolyl,
2-(Cl—cs)alkyl-l-imidézolyl'and 3-(C,~C5)alkyl-
l1-imidazolyl; (heterocycle)methylamino group said
heterocycle selected from 2~, 3~ or |
4-pyridylmethylamino; carboky(cé—c4)alkylamino group
selected from aminoacetic- acid, c-aminopropionic acid, -

- B—aminopropionic acid, a¥butyric acid, p-aminobutyric

acid and the enantiomers of said carboxy(cz-c4)-
alkylamino group: _

R® is selected from hydrogen; straight or branched
(cl—cs)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:;

R® is selected from hydrogen: straight or branched
(cl—c3)alkyl group selected from methyl, ethyl,
n~propyl or l-methylethyl; with the proviso that R
and R6 cannot both be hydrogen; or Rs and R6 taken
together are —(CHZ)ZB(CHZ)Z-, wherein B is selected
from (CHZ)ﬁ and n=0-1, -NH, -N(cl-c3)a1ky1-[straight or
branched], -N(cl-c4)a1koxy, oxygen, sulfur or

5

substituted congeners selected from (I or D)proline,

" ethyl(L or D)prolinate, morpholine, pyrrolidine or

piperidine; and the pharmacologically acceptable organ-—
ic and inorganic salts or metal complexes.

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

AR This i the replacement sheet
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whereiin: X is haI ogen or trifluoronet hanesul fonyl oxy, the hal o- gen is
sel ected ‘from brom ne, chlorine, fluorine, and iodine; Ris selected from
hydrogen hal ogen sel ected frombro- nmine, chlorine, fluorine and.iodine;
or R = -NR[err]R[err] and when R = -NR[err]Rerr] and R err] = hydrogen,
R[err] = nmethyl, ethyl, n-propyl, 1-nethylethyl, n-butyl, 1-nethylpropyl,
2- met hyl propyl or 1,1- d| nmet hyl et hyI and when R[err] = nmet hyl or ethyl,

Rlerr] = nethyl, et hyl, n-propyl, 1-nethylet hg#2=n-butyl;, 1-nethyl propyl or

2- met hyl propyl ; and when R[err] = n- propyl Rerr] = n- propyl

1-nethyl ethyl, n-butyl,, EEL“Y' propyl or 2. met hyl propyl ; and when Rlerr] =
= n ut

1- net-hyl et hyl , err
R[ err] y: n- %ut yﬁ[ ] Y is selected ey rggtt:ﬂy(lcpr Op*/lv ’ Onr- % rret le Psr qpé/loge%nge!men

lected from bromine, chlorlne, fluorlne and iodine; X
is halogen or triflﬁbrcmethanesulfonyl, the'halogen'is
selected from bromine, chlorine, fluorine and:iodine. R
is selected from hydrogen; halogén selected from bro-

mine, chlorine, fluorine and iodine; or R = -NRlR2

and when R = -NRle and R = hydrogen,

10 ' Rz = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

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

and when R1 = methyl or ethyl,
R? = methyl, ethyl, n-propyl, l-methylethyl, 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 Rl = l-methylethyl,
R2 = n-butyl, l-methylpropyl or 2-methylpropyl;

and when R1 = n-butyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:
and when R1 = l-methylpropyl,
R% = 2-methylpropyl;

S

15

20

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(c )alkyl group selected from mer-
captomethyl, a-mercaptoethyl, a-mercapto-l—methyl-
ethyl, a-mercaptopropyl and e«-mercaptobutyl; e—hydroxy-
(cl—c4)alkyl group selected from hydroxymethyl,
a~-hydroxyethyl, a-hydroxy-l-methylethyl, a-hydroxy-
propyl andla-hydroxybutyl: carboxyl(cl-cs)alkyl group;:
(Cs-clo)aryl group selected from phenyl, a-ngphthyl and
A-naphthyl; substituted(cs-clo)aryl group (substitution
selected from hydroxy, halogen, (cl—c4)alkoxy, trihalo-
(Cl-c3)a1ky1, nitro, amino, cyano, (cl-c4)a1koxy-
carbonyl, (cl-c3)a1kylamino and carboxy): (c7-c9)aral—
kyl group selected from benzyl, l-phenylethyl,

25

30

35
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Rlerr] = n-butyl,, 1-nethylpropyl or 2- met hyI propyl
- 67 - . and when Rlerr] = 1-nethylpropyl, Rerr] = 2- rrethyl propyl R[errj
is selected from hydrogen; straight-or br anched (C[err] C[ems]s).a&ﬁ%lBeg{
sel ected from met hyl, ethyl, propyl, isopropyl, butyl, isobu
hexyl, heptyl and octyl; [-err] rrercapto(C[err]-C[err])aI kyl H!M,Hm "ﬂ ﬂ
from mer- captonethyl, [err]-nmercaptoethyl, a-nercapto-1-net
[err]-mercaptopropyl and [err]- rrercaptobutyl ['%?'r'] hydr oxy- .
(C[err]-C[err])aI kyl group selected from hydroxyrret hyl., [err]-hydroxyethyl,
[ err]-hydroxy-1-net hyl etzh-phen!a];&WJ_OXMd ﬂ{a@ybram;aéwdtww&&od ~Cq) -
carboxyl (Clerr]-Cerr])al x &%g%ﬂ s SRTddl gEP Iec?ed from
EH e s
4

phenyl, [err]- napht hyl an stitu e efr])aryl
group (substitution sel d€q& lhyBF-BR?/ W&Faﬁ%n a‘”(lef’er?“fn‘t'[ &% 1) al koxy,
trihalo- (Clerr]-Cerr] Kiskpstititedo(c m:p@.,lkgyammo,( Qegrc) y&lenay],) al koxy-
carbonyl, (( err] A err]gealky] #1%y1QulBBnfRl RY%HS  addlcabbsy] £771) -
R4 is selected from hydrogen and’ (Cl-Csjalkyl selected
. from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:
10 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 pharmaco logic-
ally acceptible organic and inorganic salts or metal
15 complexes.
Preferred compounds are compounds according
to the above formula III whereln-
Y is selected from (CH ) X , N=0-5, x is halogen
selected from bromine, chlorlne, flourine and iodine;
20 X is halogen or trifluo:omethanesulfcnyloxy, the
halogen is selected from bromine, chlorine, fluorine
and icdine: _
R is selected from hydrogen; halogen selected from bro-

mine, chlorine and lodzne. or R = -NR1R2

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

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

and when R1 = methyl or ethyl,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpreopyl or 2-methylpropyl:

R3 is selected from hydrogen; straight or branched
(Cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, iscbutyl, pentyl, hexyl, heptyl and
octyl:; a-hydroxy(cl-c4)alky1 group selected from
hydroxymethyl, e~hydroxyethyl, e~hydroxy-l-methylethyl,
a-hydroxypfopyl and a-hydroxybutyl; cerboxyl(cl-cs)-
alkyl group; (cs—clo)aryl group selected from phenyl,
a-naphthyl and g-naphthyl; substituted(cs-clo)aryl

30

35
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aral kyl group sel ecLed—LFem—beﬁfw———i—phenyl et hyI 2- phenyl et hyl and
phenyl propyl ;' substi tut ed( %{] )- aral kyl group [substitution

sel ect ed from hal o, hydroxy, ~am no, nono- or

di subst it uted (C[err] m@ (Cerr]-Clerr])al koxy,

(Cerr]- C[err])alkyls and carboxyl Rerr] is sel ected from
hydrogen and ((err]-(err])alkyl selected fromnethyl, ethyl. propyl,
i'sopropyl, butyl, isobutyl, pentyl and hexyl; vvhen R[err] does not equal

Rlerr] the stereochenmistry of the asymmetric carbon (i.e., the carbon
“bearing the Wsubstitugneyp nﬁdbstb'eumdrhseled:med Icomulhwirclly) balédmn,

i ndi vi dual enanti oners eL_@r ba@)(ox yicheBb ?gé,dh)ggfggw yam no;
Subst{ {utt on gl ect ed- i ﬁg f'“c%&%'y?%é B oL TORSPYEDut y1 |
1- met hyl propyl, 2-nmet hgERYbpyA-p Enzl%ﬁhﬂét Apd erbieply 1 pRopiAint Wbszlmw butyl,
1, 1- dih-I met Py: propyl . Zc% J;;H)r&rahxyprmdp [Bulb’siiﬂlt)dltggﬁy&elé&tebeﬁﬂém ehr?.tlol,
e e a e AT e s U
cyano a d carboxy]:
R is selected from hydrogen and (Cl-c4)a1ky1 selected
from methyl, ethyl propyl, isopropyl, butyl and iso-
butyl;
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 pharmaco-

10

15

logically acceptible organic and inorganic salts or
metal complexes.
Particularly preferred compounds are com—

pounds according to the above formula IIXI wherein:

¥ 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;

20

25 R is selected from hydrogen; halogen selected from bro-

mine, chlorine and iodine; or R = -NR'R?

and when R = --NRlR2 and R1 = hydrogen,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-~butyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R1 = methyl of 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:
(Cs-clo)aryl group selected from phenyl, a-naphthyl and
A-naphthyl; (c7-c9)aralky1 group selected from benzyl,
l-phenylethyl, 2-phenylethyl and phenylpropyl:

30
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- 68 = ,butyl, 1-nmethyl-1-ethyl propyl, heptyl, octyl, nonyl, decyl,

undecyl and dodecyl -and the dlastereoners and enanti oners of sald branched
al kyl nono-substituted amno group; (Cerr]-Cerr])cycloal kyl

monb- sub'stituted ami no group substitution selected from cycl opropyl,

trans- 1, 2-di met hyl cycl opropyl, cis-1, 2-dinethylcyclo- propyl, cyclobutyl,
cyclopentyl, cycl ohexyl cyclo- heptyl cycloquyl o _

bi cycl o[ 2. 2. 1] hept-2-yl, and bicycl o[ 2. 2. 2] oct - yI and the di astereoners
and enantiomers of said (CJerr]- Cl err])cycl oal kyl monosubstituted am no;
[(Cerr]- C[err])cycloalkyI]aIkyFndvﬁ6§HB§FPtY&§Rj%&#FHB o FomeawRd i t ut i on
selected from (cycl oprepysd )saebyively W-adRy Dptyed dnhyhe émaelmleubgllﬁdmhyl

(trans- 2-nethyl cycl Opa%%()% gg.&hxith&nq E‘iﬁaxzy iRy ofcwé HRehild

(derr]-Cerrp)al kenyl stituted rou stltutlon sel.e d
fromallyl, 3-butenyl,S¥haSAgFryIaRing, FF mi Jpgﬁ? 0% 0% E§¥
2, 3-di net hyI 2- but enqulxaslrmtthyl {B-putDAysine, c(;lclog'pbmlaatqnlnﬂana their

guggf! ?Bterggyl N ( C{ e(rjr;uﬂﬁrtﬁ]t)eagaén r-]saiesa i dedlofdafyi 411 n@r 8 Pthe

group sub- st?tutelcoﬁ S ﬁr’%@%lgdeﬁ‘om ensrz‘]l%Fl Lgyll‘?fec‘hgﬁ&{’%] gz%r‘:l]légélé': glh;m "
2- (napht hyl ) net hyl , 1-phegwidipe) aeiHA raﬁt}bﬁhb*‘rgﬂﬂﬂr SBWGH%H?Q% shfefh
(C[err]-C[erFf)aryI nocertsapiontlihe Mamich basemddscbst ¥t ution sel ected from
(qerr]-CJerr])acyl, (err]- ghtldAoduBEtdutddIl el fdidd)-al kitdn- Mono
or disubstituted 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-(substituted)-6~demethyl-6-deoxy-
tetracyclines are obtained as inorgahic salts such as

15

20

hydrochloric, hydrobromic, hydroicdic, phosphoric,
nitric or sulfate; or organic salts such as acetate,
benzoate, citrate, cysteine or other amino acids,
fumarate, glycolate, maleate, succinate, tartrate,
aikylsulfonate or arylsulfonate. Depending on the
stoichiometry of the acids used, the salt formation
occurs with the C(4)-dimethylamino group (1 egquivalent
of acid ) or with both the C(4)—dimetﬁylamino or the W
group (2 equivalents of acid). The salts are preferred
for oral and parenteral administration.

25

30

Some of the compounds of the hereinbefore
described Schemes have centers of asymmetry at the
carbon bearing the W substituent. The compounds may,

35 therefore, exist in at least two (2) stereoisomeric
forms. The present invention encompasses all
stereoisomers of the compounds whether free .from other

stereocisomers or admixed with stereoisomers in any
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(derr]-drerr]) ral kylam no, (Cferr]- C[err])al koxy, B
(derr]-Cerr])al koxycar- bonyl, (C[err] Clerr])al kyl sul fonyl ‘ani no,
carboxy, ¢yano, hal ogen, hydroxy, nitro and trihalo(Cerr]- C[err])al kyl];
sttai ght or branched symretrical di substi t-uted (derr]-Cerr])al kyl am no
group substitution selected fromdinmethyl, diethyl, dii sopr opyl,

di -n-propyl, dibutyl and diisobutyl: sym"retrl-f;'*csl- dl_subst ituted

(derr]- C[err]) cycl oal kyI am no group substitution sel ected from

di cycl opropyl, dicycl obut di c en di cyl.ohe cl. ohept vyl ;
strai ght or branched ungy kN af’%dé)”saﬁ‘%?m?ﬁsf eg# i(%‘i}f)‘ at kcqn%)‘{ Hﬁaﬁf up
wherein the of any compound may be- determ;ngg by cqqﬁqﬂtlﬁga%é¥-
carbons in the substi tuhrg@tiﬂdgehpmpre than 14; unsymmetri cal

di substituted € err]-Cerr]) cycllﬂq é@é%@ﬁ?eﬂi)s&éro%n’é’@%%e&p dhecLopal

nunber of carbons in the substitution 1s not

(derr]-Cerr])azacycl oSYGHkSs W& Sbifsri FutediGelT pacprd r"‘]‘)’&i‘éc?‘é’?‘b’aﬂ kyI
group sub- stitution selisthet thronyhgutr ittienyéactbizet lsetqnyhc;eS-

BIOIOGIC ACTIVITY
Methods for in Vitro antibacterial evaluation
10 (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 genetically defined strains
that are sensitive ﬁb tetracycline and resistant

15

20

strains that are insensitive to tetracycline, either by
preventing the antibiotic from interacting with
bacterial ribosomes (tetM) or by a tetX 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,

25

30
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pyrrolidinyl, plperldlnyl 4- nethylplperldlnyl 2- et hyl pyrrolidinyl,
¢is-3, 4- dlnethylpyrrolldlnyl trans-3, 4- dlnethylpyrrolidInyI,
2-azabicycl o[ 2. 1. 1] - hex- 2- yI 5- azabicyclo[2 . 1] hex-5-yl ,

2-azabi cycl o[ 2. 2. 1] hept-2-yl, 7-azabicycl o[ 2. 2. 1]hept- 7-yl,

2-azabi cycl of 2. 2. 2] oct - 2-yl and the di astereonmers and enantioners of said
(derr]-Cerr])azacycl oal kyl and sub- stituted, LC[err]_C[err])azacycloalkyI
group; -1-azaoxacycl oal kyl sel ected fr0n1norpholinyl and .

1- aza- 5- oxocycl ohept ane; substituted 1-azaoxacycl oal kyl group substitution
se- lected from2-(derr]-derr]) algOMPOUND LEGENDNFOR TABLES .

3-(Clerr]- C[err])alkyllsoxazolldlnyl tetrahydroovaInyI and

3, 4-di hyd - 11 n] -di o .
Y o o AR R Y riBe ki chy ) -2

(derr]-de r])al kyl - pi adr(slzmﬁymzlamp@lawéﬂﬁwm éréz fAgP, 52,
4- di met hyl - pi perazinyl, g10Cheasdctahgatrdy®nlloorypliertatiraliydroxy=
(

C

| da- I digaza-
(e a1 ool kel ooy es e

, 3-di aza- 3- net hyl bi cycl o[ 2. 2. 2] oct - 2 vyl
2, 5-di aza- 5, 7- di met hyl Bi cycf4s-24@, Plasd | ~@=GHloxAtd { Frel Gime SR ek AN S or
enantiomers mé said [1,n]- cg dlﬁg@ﬂﬂ&hﬁﬁb)ﬁ&y&qbﬁimd]}ued 4a,5,5a,6,-

1, n] -di azacycl oal kyl gro -a at I I -
EL az!att h: aéyc?loal kyl ygrgupug Z ?al’]g’%t%hlggind[}l)’i i %&% 5(tﬂ:ltliﬂ;?-rj]' l(1:[ err])

al kyl t hi omor phol i nyl "and 3- QIQ{WTHQWF?E?@@&P‘EW io- norpholiny-1;
N-azol yl and. substitut ed N-azol yl group selected from 1-i m dazol yl,

2- 1 kyl - i d [yl ,
(derr]-Cerr])alky ‘]Zd('qéop% g.(.&[le;fr;,].z;qcp{n{dt‘z@hkﬁ ndy+ m dazol y

1- pyrazol yl, (Cerr]- C[er rro -
3-(Cerr]- C[ Fz’r])al kyl - 1- py? 2l X‘-‘lét(Yflgm??]”ldzdfra ? :5a,-
4-(Cerr]-derr])al kyl -1- (1621£}12a-octahydro-3 10,12, 12a-tetrahydroxy—

1, 11-dloxo-2-naphthacenecarboxamlde

[1
2-
2,
4-
bi I cycl o- 1] hept - 2-yI,
2

D [4s-(4c,12aa)]-9-[{(Butylamino)acetyl]amino]-s—

20 chloro-4-(dimethylamino)—1,4,4a,5,5a,6,11,12a-

octahydro-3,10,12,12a-tetrahydroxy-1,11~dioxo-
2-naphthacenecarboxamide dihydrochloride.

E [7S-(7a,10aa)]—N—[9f(Aminocarbony1)-3-chloro-7-
25 - (dimethYlamino)-5,5a,6,6a,7,10,10a,12-octahydro-
. 1,8,10a,11-tetrahydroxy-10,12-dioxo—2~
naphthacenyl]-1-pyrrolidineacetamide dihydro-
chloride. '

30 F [4S-(4c, 12a0) ]-8-Chloro-4-(dimethylamino) -1,4,-
' 4a,5,5a,6,11,12a-octahydro—3,10,12,12a-tetra-
hydroxy-l,ll-dioxo-Q-[[(propylamino)acetyl]amino]-
2-naphthacenecarboxamide dihydrochloride.

35 G {4S-(4a,12ac) ]-8-Chloro-9-{ [ (cyclopropylmethyl-~
amino)acetyl]amino]}-4-(dimethylamino)-1,4,42,5,-
5a,6,11,12a—octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2-naphthacenecarboxamide dihydro-
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- 70 - 7 triazolyl), 5-(Clerr]-Clerr])alkyl-1-(1,2,3-triazolyl),
4-(1,2,4-triazolyl, 1-tetrazolyl, 2-tetrazolyl and benzim dazol yl;
(heterocyel e)am no group selected from 2- or 3-furanyl am no, 2- or
3-thienylam no, 2-, 3- or 4-pyridylamno, 2- or 5-pyridazinylamnno,-
2-pyrazinyl- amino, 2-(imdazotyl)am no, (benzim dazolyl)am no, and

(benzot hi azol yl )am no and substituted (het erocyg%g) - am no group as defined
above with substitution selected fromstraight orf branched -
(Cerr]-Cerr])al kyl; (heterocycle)mnmethylam no group selected from 2- or
3-furyl met hyl am no, 2- or 3-thi emtenethy|cipeand®-are3employed as anti-

4-pyridyl met hyl am no, Zbaeﬁeéiéd)bg,i @ﬁé{%tﬂ%&%bﬁbfﬂédﬁ%m one or more .
2- pyrazi nyl met hyl am no, 2- (1 m dazol yl) net -_amno, .

(benzi mi dazol ylk) met hyl aﬁﬁﬁ%‘?ﬁ h &?ﬁ%’-ta?b?yﬁ%ﬁﬁ?r R Exanple, sol-
substituted (heterocycl #entsptdilluemtsoand thef Likel, andysayihd adnbststanedon
sel ected from straight @gabipnahatichCeeftd o6l @abld@d Khpsules, dispersible
powders, granules, or suspensibné 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% suspeﬂding agent in an
isotonic medium. Such pharmaceutical preparations may
contain, for example, from about 25 to about 3%0% 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

10

15

20

infusion techniques), topical or rectal, in dosage unit
25 formulations containing conventional non-toxic pharma-
céhtically 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 séecific 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,

30
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carboxy(Cterr}-Cerr])al kyl am no group sel ect ed from am noacetic acid,.
a-am- nopropionic acid, [err]-am nopropi onic acid, a-butyric acid, and
[err]-amino- butyric acid and the enantioners of said carboxy-

('C[érr] C[err])al kyl ami no group; (Cerr]-derr])al koxycarbonyl.am no group
substitution sel ected from nethoxycarbonyl, ethoxycarbonyl, :

al | yl oxycarbonyl , "~ propoxycar bonyl, isoproproxygar bonyl ,

1, 1-di met hyl et hoxycar bonyl, n-butoxycarbonyl, and 2-methyl propoxycar bonyI

(Clerr]-Cerr])al koxyam no group substltutlon S ted. from nmet hoxy, .
et hoxy, n-propoxy, 1-nethyl et hoxy, n- but oxy@‘%"-ﬁ%ifhyl propoxy, and

1, 1-di net hyl et hoxy (C3- Ca) X dmine—~4uiokas Lneghyda:
cycl opropoxy, trans- 1,2-di ww__u dro-3,10,12,12a=

cycl ohept oxy, cycl ooctoxy,= QD DI CYCl O-
[2.2.2]oct-2-yloxy and the dl-’*” 1o

(derr]-Cerr])cycl oal koxyanm noTpe chip:le(éi@mpauhd(i[.eemtjepaaeo}lwm no group
sel ected from phenoxyaﬁié&dul—e“aﬁhé:&b‘ﬂp%ywns'lﬂgaélflaéalaa@hﬂwi%ma91-

amino) -6-demethyl-6-deoxytetracycline and trifluoro-

cis-1,2-di netfAyl cycl opropQx aﬁ L QRHG OXY..q % 8-99 Q4§ ¥1 1, SV SN IXY s
A= 21O

elecs Q0 amilae

10 methanesulfonic acid.
Example 8 .
4S~(4a,12aa) ]=-9—-Amino—4- ethylamino)-1,4.4a,.5,5
6,11,12a-octahydro- 0,1 2a,tetr: droxy-1,11~
dioxo-8-~ trifluorome sul fon oxXy]=2-

135 _ naphthacenecarboxamide

The title compound is prepared by the
procedure of Example 3 using 9-azido-4-(dimethylamino)-
6—demethyl-s—deoxytetracycl1ne and triflucromethane-
sulfonic acid. '

20 Example 9

AS-(4c,12ac) 1-9-[ (Chloroacetyl)amino]-8-chloro-4,7~
bis(dimeth lam;no ~1,4.4a a,6 11 2a-octahydro—-
3,10 12a~-tetrahvdro ~dioxo=2-
naphthacenecarboxamide.

25 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

30 and the filtrate added dropwise to 500 ml of diethyl
ether to afford 1.0 g of yellow product.

Example 10
4S=(4c,12a -9-[ (Bromoacetyl)amino]-8-chloro—-
4,7-bis(dimethylanino}-1,4,4a,5,5a,6,11,12a—

35 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-dihethyl-2-

rhis i tha renisoement sheel
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o2 71 - (C7 Cll)arylalkoxyan1no group substltutlon selected from

' benzyloxy 2- phenyl et hoxy, 1-phenyl ethoxy, 2- (napht hyl') met hoxy,
-1-(napht hyl ) met hoxy and phenyl propoxy; Rlerr] is selected from hydrogen;
straight or branched ((err]-Cerr])al kyl group selected from rethyl,

ethyl, n- propyl or 1-nmethylethyl; (C(err]-Clerr])aryl group_selected from
phenyl,f[err]FnaphthyI-or [err]-naphthyl; ((Ifggj-({err])aralkyl'group-such
as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle
group selected froma f|ve menber ed aromatic or saturated ring with one N,
O S or Se heteroatom.optionally having a bExample 23yrido ring fused

thereto: [err] ' [4S—(4c,12a0) ]-94[ FBROmdAceyd Ag- o BUCH 8% s DY kenyh -

N- net hyl i ndol yl, indolyl, n?i-gér&oj 4ads' ls 1 % !tdiu X _32 Byﬁo in_y

tetrahydrofurgnyl fur [
benzot hi enyl or sel enazol yltetzahydroxy: -"~w*»*e' : o
O S or Se heteroatons optionalulfonvljoxy]=2-na thaceneca oxamide

The title compound is brepared by the
procedure of Example 10 and using the product from
Example 7.

Laie

=two N,

10 Exa e

4S—-(4c ac) 1-9=~[ (Chloroacet aminol-8-chloro=4-
dimethviamino)-=1,4 4a 5a,6,11,12a-octahydro-
3,10,12.312a~tetrahydroxy-1,11-dioxo=2~
naphthacenecarboxamide hydrochloride
A 25° solution of 1.247 g of product from
Example S, 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-propanocl 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 1.25 g of product.
MS (FAB) = m/z 540 (M + H)
Example 23
4S~(4a,12aa) ]=9~( (Bromoacetyl})aminoj-8~chloro~4~
dimethylamino)~1,4,4a,5,5a,6,11.12a-octahydro-
3,10,12,12a-tetrahydroxy=-31,11-dioxo-2-
naphthacenecarboxamide hydrobromide
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 0.62 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

1s

20
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I,y having.a benzo-or pyrido ring fused thereto: [err]. -~ ' z
or z[err] =N, O S or Se such as imdazolyl, pyrazolyl, ben2|n1dazolyl
oxazo- |yl, benzoxazolyl, indazolyl, thiazolyl, benzothlazo- Lyl

3-al kyl - 3Hi.m dazo[ 4, 5-b] pyridyl or pyridylimd- azolyl, or a flve menber ed
~saturated ring with one or two N, O, S or Se heteroatons and an adjacent
appended O het eroat om . 53 - 72 - [err]

compounds of the invention listed in Examples 24 - 30
are prepared. '
Example 24
4S-(4c¢,12ac) 1-9-[ (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
- Example 25 |
4S—~({4ca,12aa) 1=-9~[ (Chlorobut 1)amino}-8-chloro=4-
(dimethylamino)=-1,4,4a,5,5a,6.11,12a~octahydro=-
3,10,12 . 12a-tetrahydroxy=-1,611~dioxo-2-
'naggthagenecgggoxagide hydrochloride.

Example 26
4S-(4c0,12ac) ] =9~ 4-Hydro henvl)-a-chloroacetyli-
amino}-8-chloro-4-{dimet anino)-1.4,4a,5,5a,6,11,~-

12a-octahydro=3,10,12,12a-tetrahydroxy—-1,11-dioxo—~ .
2-naphthacenecarboxamide hvdrochloride
Example 27
45-(4¢,12a0) 1=9— 2-Fluorophenyl -o—bromdacet 11~

amino]-8-cg;oro-4-(dimethxlamino)-1.4,4a,5,5a,6.il.-
12a-octahydro=3,10,12,12a-tetrahydroxy-1.311~-dioxo~
2-naphthacenecarboxamide hydrobromide
Example 28
4S—-(4c,12ac) 1-9-[ (2-Bromo-4-pentenoyl)amino]~-8- °
chloro-4-(dimethylaminoj-1,4,4a,5,5a,6,.11,12a~
octahidro-a.10,12.12a-tétrahxdro;x—1‘11-dioxo—
2-naphthacenecarboxamide hydrobromide
Example 29
4S-(4¢,12ac) 1-9-[ (e=Bromophenylbutyrvl)aminol-8-
chloro-4-(dimethylamino}-1,4.4a.5.5a,6,11,12a~
octahydro-3,310,12,12a~-tetrahydroxy-1,11-dioxo—~
2-naphthacenecarboxamide hydrobromide
Example 30
4S-(4a,12aa) 1-9=[ ((4-Pyridyl) —a-bromoacetvl)amino]-8-
chloro-4-(dimethvlamino)-1,4.4a,5,5a,6,11,12a~
octahydro-3,10,12,12a-tetrahydroxy-1.,11-dioxo-
2-naphthacenecarboxamide hydrobromide

10
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(A is selected from hydrogen; straight or branched (Cerr]-Cerr])alkyl;
Clerr]-aryl; substituted Cerr]-aryl (substitu- tion selected from

hal o:(G err]-Cerr])al koxy, trihalo (CJerr]-Cerr])- alkyl, nitro, -am no,
cyano, (Clerr]-Cerr])al koxycarbonyl, (Clerr]-Cerr])alkyl am no or
carboxy); (Cerr]-Cerr])aralkyl group selected frombenzyl, 1-phenylethyl,
2-phenyl et hyl or phenyl propyl) such as [err]- b.nguoI actam '

[err]-butyrol actone, inmidazo- |idinone or N-am noinidazolidi none, or a six
menbered aromatic ring with one to three N heteroatons such as pyridyl,
pyridazinyl, pyrazinyl, symtriazinyl, unsynkxamela 3¢l pyrimidinyl or
(C[err]-C[err]) al kylthi'o- pyr4ssdaé £8-2C o>rom¥ ahidiﬁds i ng
with one or two N, O S or Se hat Al Q : 3 \ ao

het er oattom suck as 2, 3-di oxo-"I-pr pera- ZIT '
4- et hyl - 2, 3- di oxo- 1- pi perazi 5 . R es-4 : ;
4-cycl opropyl - 2- di oxo- 1- pi pera- . zmmmmmg@mw

2-di 0f<ot[1i gn?rpholhi gyl or (CH[ awé%i eéﬁ:]g?&@%&&{dm%%@c rb@rﬂzarf dferr]
i s selected from hydro- igbt or bran err err
group sel ected from netR ? g "ii r?\%tch ?%%’?K%[p 6%’1 o, 1

(Clerr]- C[err%l aryl gro %%I@ﬁte!il??h"rﬁ ﬁﬁén?ﬂ q afr Foﬂatﬁmtmarbenate is

[ err]-napht hy R6 i s seresatsil witAnd hyrieENN, Stdixegthiyl tiiddatethtdchloride
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, and dried in vacuo to afford

15 0.15 g of product:
MS (FAB} = m/2z 548 (M + H).
Example 35
4S-(4c,12aa) 1-8-Chloro—-4,7~(dimethvlamino) -
9~ ime amino)acetyvllaminol-1.4 5,5a,6
20 —octahydro-3,10,12 a-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-
25 ate is treated with 0.034g of N,ﬂ-dimethylaminoacetyl
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
30 0.085 g of product:
MS (FAB) = m/z 591 (M + H).
Example 36
45=(4 aa) 1-9~{ [ (Butylamino)acetyljamino]=-8-~chloro—~
7-bi imethylamino)-1,4.4a,5,5a.6,.11.12a-octahydro~
35 3,10,12,12a-tetrahydroxy-1,11~-dioxo—
' 2= thacenecarboxamid

A solution of 0.20 g of the product from
Example 10, 2 ml of 1,3-dimethyl-2-imidazolidinone and

This is the reclacemmsheei
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(Cerr]- C[err])a]kyl group sel ected fron1nethy| et hyl ,. n-propyl or ..
1-nethylethyl; (Cerr]-Cferr])aryl group selected fron1 phenyl,
[err]rnaphthyl or [err]-naphthyl; ((err]-Cerr])aral kyl group such as

benzyl, 1-phenylethyl, 2-phenylethyl or phenyl propyl; a heterocycle group
sel ected froma five nenbered aromatic or saturated ring with one N, O S
or : - 73 - Se hengoaton1opt|onaIIy havi ng a
benzo or pyrido ring fused thereto: [err] - Z =N, O S or

Se such as pyrrolyl, N—neth I|ndol¥ i ndol yl,. 2-pyrroli-
.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 yeIIOW'color product:

5 MS (FAB) m/z 620 (M + H)

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

. _ an 37
10 4S-(4a, 12 ~8~Chloro=-4,7-bis(dimethvlamino) =
l,4,4a,5,5a,6 a—-octa o=3,10 a~-tetra-
hydroxy=-9- 3-methylcyclobut aminolacet
minol-~ ~-dioxo-2-naphthacenecarboxamide
Example 38
15 7S=(7q,10ac) 1-N-[9-(Aminocarbonyl) =3-chloro-4,7-
dime =5 6.6a,7 0 =actahydro=-
8,10a,l1i-tet droxy=10,12-dioxo~2-naphthacen
- ole~l-acetamide
Example 39
20 75-(7a ~N-[9-~ »carbonyl) ~3-chloro-4,7-
is(dimethyl o)-5,5a,6,6a,7 0a —octahydro=-
1,8,10a,11-tetrahvdroxy-10 ~dioxo-2-naphthacen
1H-pvyrazole-1l-acetamide
Example 40
25 4S~(4a @) 1-8=Chloro-4,7-bis(dimethvlamino) =9~
- ~dime h inolacetyljamino}~
" 1.4.4a,5.5a.6.11,12a-octahydro=3,10.12.12a~
tet oxXy= ~dioxo-2~naphthacenecarboxamide
Example 41 )
30 4S~(4o ac) 1—-8~Ch 0~9=~ opro aminojacetylil-
aminol—-4,7-bis(dimethylamino)-1.4.4a,5,52,6,11 .12a~
- octah 0=~3,10,12,12a-tetrahydroxy-~ ~dioxo-2~
naphthacenecarboxamide

. E e 42 '

35 [4S-(4c,)12aa) 1-8-Chloro-8-[[[ {cvclobutyloxy)amninoj~
et aminol—-4.7~bis(dime anino)-1,4.4a3,5,5a,6,—
11,12a-octa ro-3,10,1 a~-tet droxy-1,11~

dioxo-2~-naphthacenecarboxanide
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......

dhnyl,‘S-pyrroridinyi, 2¥pyrrolihyl, tétrahydrofuranyf,'furanyl,. _
benzof uranyl., tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a
fivesmenbered aro- matic ring with two N, O S or Se: .heteroatons optional-

|y having a benzo or pyrido ring fused thereto: [err]: B - Z or
Z[err] =N, O S or Se such as imdazolyl, pyrazolyl, benzim dazolyl,
oxazo- |lyl, benzoxazolyl, indazolyl, thiazolyl,  _benzothiazo- Iyl, .

3-al kyl -3Hi mi dazo[ 4, 5-b] pyri dyl or pyridylimﬁip-azolyl, or a five nmenbered
. saturated ring with one or two N, O 'S or Se heteroatons and an adjacent
appended O heteroat om 1Erxqa—tetrahydroxy—1,11—dioxo-2-naphthacenecarboxamide_

and tetrahydro-1,2-oxazine.
' ggamgle 48 o
[4S=(40,12a0) ]=8~Chloro=4,7-bis(dimethylamino) -
1.4,4a,5,5%a,6,11.12a-octahydro~3,10,12,12a-
;etragzd;ozz-;,ll-giogo-Q;[[ghegx;[(ghenzl—
methyl)aminolacetyllaminoj)-2-
naphthacenecarboxamide
The title coﬁpound is prepared by the
procedure of Example 36 using [4S~(4¢, 1l2ac)]=-9-[ (a-
brqmophenylacetyl)amino]-s-chloro-4,7-his(dimethy1—
amino)-1,4,4a,5,5a,6,11,12a-octahydro~3,10,12,12a-
tetrahydroxy-1,11~dioxo~2-naphthacenecarboxamide and
benzylanine.

10

15
Example 49
[7S~({7a,10aa) ]-N=-[9=(Aninocarbonyl) -=3~-chloro=-4,7-bis-
(dimethylamino)=-5,5a,6,6a,7,10,10a,12-octahydro-1,8,—-
0 =tet roxy-10,12-dioxo-2-naphthacen -
a-czc;og;oﬁxl-g-methz;-l-azetidineacetamide
The title compound is prepared by the
procedure of Example 36 using (4S-(4a,l2aa)]-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-
bokxamide and azetidine.
Example 50
[{7S=(7a,10aa) 1-N~(9~(Aminocarbonyl)-3~chloro-4,7-bis-
{dimethylamino)=~5.5%5a,6.6a,.7.10,10a,12-octahydro-
1.8.10a,11-tetrahyvdroxy~10,12-~-dioxo=2-naphthacenyl]=
e=(1,1-dimethylethyl}-(3-methyl-4-
morpholine)acetamide
The title compound is prepared by the
procedure of Example 36 using ([4S-(4a,12ac)]=-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,~
l12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
and 3-~-methyl-4-morpholine.

20

25

30

35
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-~ 74 -7 (A is selected from hydrogen; strai ght or branched
{derr]--CJerr])alkyl; Cerr]-aryl; substituted CJerr]-aryl (substitu- tion
‘selected fromhalo, (Cerr]- C[err])al koxy, trihalo((err]-Clerr])- alkyl,
nitro, amno, cyano, (([err]-(err])alkoxycarbonyl’, _

(derr]-Cerr])al kyl am no-or carboxy); (Cferr]- C[err])aral kyl group

sel ected from benzyl, 1-phenylethyl, 2- pheny(f%t _hyl or. phenyl propyl) such as.
[err]- butyrol actam [err] butyrol act one zol i - dinone or :

N- ami noi m dazol i di none, or a six menbered aromatic ring with -one to three N
~heteroatons such as pyridyl, pyridazinyl, Ewxdmiengd, symtriazinyl,

unsymtrr azinyl, pyrim CF?%\U(?W'& Lgl bl hEtdeHoh Pl PPN o824 n;)d or a'
si X nmenber ed saturated ring.w wi)ne. or I et eroatons and
%@%«A&&%&%ﬁ#p'_-a_ 1_

an adj acent gppended O COP n et hyl -
2, 3-di oxo- 1- pi perazi nyli.84loagh b dnexy REQLOX0ZE nPa

4-cycl opropyl - 2- di oxo- 1- pi pah ﬁb me Ly i ¥oBMtanoic acid

2- di oxot hi onor phol i nyl; or -(CH err] )[ er LQE where n=0-4 and R[err]
is selected from hydrogen; straight or b C err]-Clerr])al kyl

sel ected fromnethyl, ethyl, n- propyl or X hyI or

(derr]-Cerr])aryl sel
with the prd%iso that Ii{lesre]i ae

2 3 grg44,Tapht hyl ;
L%tswr 0 ﬂi-nwcheoR[err]
perr LB( yriyperr| - ere- in B
yl

is selected from (CH e
[straight or branched], : 0y L]y bt Ed
substituted congeners sel ect ed from methyl ester

The title compound is prepared by the
procedure of Example 36 using [4S-(4a,l2ac)]~-9-[(a-
bromo-(4-methoxycarbonylbutyryl))amino]-sechloro-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.

Example 56
4S—(4c,12ac)1-4,7-Bis(Dimethylamino)-9-{[ (dimethyl—
amino)acet amino]—-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 36 using [4S=-(4a,l2ac)]-9~-[ (bromo-
acetyl)amino]~4,7-bis(dimethylamino)-8-flucro-1,4,4a,-
5,5a,6,11,12a-octahydro~3,10,12,12a~tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide and dimethylamine.
30 C Example 57
4S-(4c.12aa) ]=9~ utylamino)acetylijaminol}-8-chloro-
~(dimethylamino)-1,4.4a S5a,6.,11,12a-octahydro~
3,10,12,12a-tetrahydroxy-1,11-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.

15’

20

35
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(L-or. D praqline,  ethyl (L or D)prolinate, norpholine, pyrrolidine or

pi peridi ne; and the pharmacol ogi cal |y acceptable organi ¢c- and inorganic
salts or metal com pl exes. . 2.  The conpound according to Caim
1, wherein: X is halogen or trifluor o_rret hanesul f onyl oxy, the halo- gen is
selected fromchlorine and fluorine; Ris se--lected from hydrog'en; "hal ogen

.sel ected fromchlorine and iodine; or R=-NRLR2 and when R =
-NR[err]Rerr] and R err] = nmethyl or ethyl, -62-
- 75 - Rlerr] = nethyl and ethyl; Rerr] is selected from hydrogen

“straight or branched (C[err]- C[err])al kyl grggggg Igcted from-net hyl and

ethyl; R err] is selected from hydrogen and kyl sel ect ed from

met hyl and et hyl ; when R[] er £{StCiss 1A =t AL S
t he dimet o -5 5a 6,6a,7,10 10a -octah dro-~

5 1 0a 1l-tetra roxy=10,12~dioxo-2-haphthacenyl}-
' 1- olidineacetamide dihydrochloride
Emp.Le_é_i
- 0a =[9~(Aminocarbo =3-chloro-7-
dimet i 5a,6,.6a,7 0 2~octahydro-
8 =tetra roxy=10,12-dioxo=2~
naphthace ~l-piperidineacetamide
dihvdrochloride
Example 64
7S=-(7c,10 =N-[{9= inoc 1yl) =3-chloro=7-
(dimethvlamino)~-5,5a,6,.6a,7,10,10a,12-octahydro—
8.10 ~tet =30 =dioxo=2-
a ac =5~ icvelo 21 xane=-

10

15

tamide dihydroc ide
xXa 65
20 4S~(4¢,12ac) 1~8-Chloro-9-[ [ {cyclobutylamino)acetyl]-
amino]=-4~(dime lamino) - 4a 5a,6 i2a~
octahvdro=3,10,12,12a-tetrahydroxy-1,11-

dioxo=-2-naphthacenecarboxamide

dihydrochloride
Example 66
7S=(7c¢.10ac) ]~N=-[9-(Aminocarbonyl)-3-chloro-7~
dimethylamino)=5,5a,6,.6a.7 Oa ~octahydro—~
8,10a,11-tetrahydrox - 2-dioxo=2~-

25

thacenyl }-~e-ethyl-1H-imidazole~1~-
acetamide dihvdrochloride _
Substantially following the method, described
in detail herein above in Example 36, the compounds of

- 30

the invention listed in Examples 67 - 68 are prepared
from [4S-(4a,12ac)]-9~[ (bromopropionyl)amino}-8-chloro~-
4-(dimethylamino) -1,4,4a,5,5a,6,11,12a~octahydro-
3,10,12, lza-tetrahydroxy-l 1l1-dioxo-2~naphthacene-
carboxamide.

35
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e m—— et -

asymetric carbon (i.e., the car bon bearing the Wsubstrtuent) ‘maybe be
“éither the racemate (DL) or t he individual enantioners (L or D; Wis
sel ected fromanino; (Clerr]- Clerr]) straight or branched al kyl ..
monobsubsti tuted am no group substitution selected from methyl, et hyl ,
n-propyl, 1-nmethylethyl, n-butyl and 1-methyl propyl; (Clerr]- C[err])
cycl oal kyI nonosubsti tuted am no group substitution selected from

cycl opropyl and cyclobutyl; (Cferr]-Cerr] )'a'féc':'y‘cl oal kyl and substituted
aza- cycloal kyl substitution selected frompyrrolidinyl, piperidinyl,
4- et hyl pi peri di nyl; 1-azaoxacycloalkyl s d #1 om nor phol i nyl; o
[ 1, n] -di azacycl oal kyl & , j ;l ] - dl QAGA a8k Kk -1910YR selected
from pi perazi nyl and 4= ] R m%w—an#_‘ ; -
substituted N-azol yl grédd-dengeekahydrons #&mﬂmﬂl—‘fk

2- (Cl- C3) al ' 5 ieiaz ah ol 1-ahd 132
(heterocycl e) met hyl am no group sai d hOEnRcafbh&Edmdel F OM 2- - or
4-pyridyl met hyl - am no; car box nQ _grou | ect ed from
am noacetic acid, a-aninopropi ﬁﬁ? tif ed°°¥%cr ¥\ e-ppaﬁrggp)?’()n? aci d,
[err]-butyric acid, [prededwrenoBuEx4npdeadé dising (4%~ Croad2adieds (62 sai d
car boxy( C2- C4) al kyl ani:ﬁshcm Ent&@lr)]amh.ﬁoF-@-%ﬁleﬂo-fl-qmlh&ﬂﬁ)ﬂmﬁnost—l’al ght

or brancheditqC[err]- % g sg{Pl%Basﬁé%Q%QO-%om Bt byl . &yl , n-

propyl or 1-nethyl eth 1 gén St ght or
branched (Cerr]-Cer 3[‘3%9’183711 FD‘EP;P’%%P@ET@EF*‘PFSH‘F‘FM Reyamide ARY n- propy!
or 1-nethylethyl; w t&-tdthguypiperazinet. Rl err] and R er r] cannot both be

hydr ogen; or R[err] and Rlerr] taken togetﬂa Qggen
-(CHerr])[err]B(CH err] Jer‘d! o M i

15 a,6,11,12a-octahvdro=3,10,12,12a-tetrahvdroxy—-1,—
-dioxo=-9- -oxo~-4~phe - henvlmetho

aminolbutyl l1aminol=-2-naphthacenecarboxamide.

The title compound is prepared by the
procedure of Example 36 using [4S-(4a,l2aca)]-9-[ (-
bromophenylbutyryl)amino]-8-chloro~-4-(dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-l,ll-ﬂioxo—z-néphthacenecarboxamide and

20

benzyloxyamine.
Example 73
-5 7S=(7c,10ac) ]=-N-~{9-(Aminocarbonyl)-3-chloro=7-
?dimethxlamino)-5,5a,6.6a.7.;0,10a,12-octahxdro-1.8,
10a.11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]—a—

4-pvridyl~5-azabicyclo(2.1.llhexan-5-acetamide
The title compound is prepared by the
procedure of Example 36 uSing [48—(4a,122a) }-9~-[[ (4-
pyridyl)-a-bromoacetyljamino]-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

30

5-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,l2ac)]-9-[ (bromoacetyl)amino]—-4-(di-

35
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in Bis sel ected from(Cl—l[err])[err]"ar-\d n= 0.1 -N(C['err] C[err])

- 76- ~al kyl [straight or branched], -N(C err] C[ err]) al koxy, oxygen,
syl fur ,or, substitut ecBJO@ﬁ@eﬁ@ers sel ected from (L or D) proline, ethyl (L or
D) prol i nate, norpholine, pyrro- lidine or piperidine; and the -
phar macol ogi cal | y accept - able organic and inorganic salts or netal.
conpl exes. ' - 3 A corrpound of t he .f.ogng a: [err]

We claim:

1. . A compound of the formula :

wherein:

X is halogen or trifluoromethanesulfopyloky, 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 = -NRlR2

and when R = -NR1R2 and R 'hydrogen,

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

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
i1-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 1-methylpropyl or 2-methy1propyl.

and when R! = n-butyl,

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

the rapiacemant sheeal
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wherein: Y is selected frombronine, clorine, fluorine and iodine; X |s
hal ogen or trifluoromethanesul fonyl oxy, the halogen is selected from - -
brami pe,. chlorine, fluorine and-iodine; R is selected from hydrogen;
hal ogen sel ected frombro- nmine, chlorine, fluorine and iodine; or. R'=
-NRlerr]Rlerr] and when R = -NRlerr]Rerr] and Rl err] = hydrogen, Rerr] =
met hyl, ethyl, n-propyl, 1-nethylethyl; n-butylsy 2-nethyl propyl, -
2-nethy|propy| or 1,1-dinethy|ethy| and when Rlerr] = nethyl or ethyl,
Rlerr] = nethyl, ethyl n yla 1- net |l ethyl ., n-butyl, 1- nethylpropyl
or 2-nethyl propyl; _ éﬁ%rf] yl, 'Rlerr] = n-propyl
1- net hyl et hyl , n-butylIilrﬁﬁth@¢nnimgppylor 2- nethylpropyl and when R err]
= 1-nethylethyl, Rierid® Isnsbléoted EroRiNYd=vGRAY| sOfaidntebbybpianda  and
when Rierr] = n-butyl, éiLEgSllkyl 2UhY! sersdBRLN¥LBE Wy, SelFE MPRLERY!
' ' ' isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
- octyl; a-mercapto(cl-c4)a1kyl group selected from ner-
captomethyl, a-mercaptoethyl, «-mercapto-l-methyl- eth-
yl, e-mercaptopropyl and a-mercaptobutyl:; ao-hydroxy-
(Cl-c4)alkyl group selected from hydroxymethyl,
a~hydroxyethyl, e-hydroxy-l-methylethyl, a-hydroxy-
propyl and a-hydroxybutyl:; carboxyl(cl~c8)a1kyl group;
(cs-clo)aryl group selected from phenyl, a~naphthyl and
~ f-naphthyl; substituted(cé-clo)aryl group (substitution
selected from hydroxy, halcgen, (cl—c4)a1koxy, trihalo-
(Cl-csjalkyl, nitro, amino, c¢yano, (cl—c4)alkoxy—
carbonyl, (cl-c3)alkylamino and carhoxy) ; (C7-C9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl and phenylpropyl; substituted(c7-c
-aralkyl group [substitution selected from halo,
(cl-c4)a1kyl, nitre, hydroxy, amino, mono- or
disubstituted (cl-c4)alkylamino,'(cl-c4)alkoxy,
(C )alkylsulfonyl, cyano and carboxy]:
R is selected from hydrogen and (c )alkyl selected
from methyl, ethyl propyl, 1sopropyl, butyl, 1sobuty1,
pentyl and hexyl;
when R does not equal R 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; hydroxylamino:; (cl-clz)
straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl.
1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1~-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1~di-
methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl, n-
hexyl, i-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethyl-
butyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyl-

o)~
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AT - and when R err] = 1-nethyl propyl, _R[err.]' = 2- rret hyI propyl R[érr]
is selected from hydrogen; straight or branched (err]-Cerr])al kyI group
selected frommethyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, -

hexyl, heptyl and octyl-; [err]-nmercapto(Clerr]-Clerr])al kyl group sel ect ed
from mer captonet hyl, [err]-mercaptoet hyI , [err]-mercapto-1- nethylethyl,
a- ner capt opropyl and a-nercaptobutyl; [err]- %groxy (Cerr]- C[err])al kyI

group sel ected from hydroxynet hyl, [err] hydroxyet hyl ,

[ err]-hydroxy-1-nethyl ét hyl, [err] hydr oxy- propyl and a- hydr oxybutyl ;

carboxyl (Cerr]-Cerr] )nhkyl, gmumyl(-@[—etmj};@[opyn.])Mgﬂylgrouwbelmyed from

phenyl, a-naphthyl and hgrei - Ranbe Iandsw&éaytluss& &g% f& ?”E
err])al koxy,

_group (subst itution select ec[ from ﬁyb ogen err
trihalo(C[err]-Cerr])afR l%ef?o g OTFrFyuted

al koxycarbonyl, (Clerr]a 29 gEPuRf k@ﬂ;,a‘_ﬁ?h)ﬂycﬂ-mllsnl bmqﬁ)",SUbstltu‘ced amino

(derr]-err] ) aral kyl group suekettwtdohr sendwtray kron -dyleeagl-ebfy, |

2- phenyl et hyl and pheny*,_pé‘pg)yll _5&% 3&&%& ﬁ: rr 1C_:[1e5r%)_ﬁ ?chg[,odp_
%’F ,

(substitution selected fromHh i oxXYy,
anino, nmono- or di - subsPFeR¥led SYE}eR l}}arﬁYﬁ&Ohexy cyclo-

(derr]-derr])al koxy, bépeyk, cﬂ:kq:crc]t)(ab klyitamlbcoayz likepho2eytd, cardboxy) ;

Rlerr] is selected fronbmyémenzaﬁb&cbeiﬂan@ ehé | dldeklespbrs tfd from

methyl, ethyl propyl, i SOQ ‘l'(:)ipc)ﬁers gé yslald ?8 b"ét XcYcPoaTk\{rll xangrqos&%rtuted

: amino; [(c4 clo)cycloalkyl]alkyl monosubstituted anmino

group substitution selected from (cyclopropyl)methyl,
{cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-
2-methylcycldpropyl)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:; (c6°C10)arY1 mono-
substituted amino group substitution selected from
phenyl and naphthyl: (C7-Clo)aralkylamino group sub- -
stitution selected from benzyl, 2-phenylethyl, 1-
phenylethyl, 2-(naphthyl)methyl, i1-(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-ca)alkylamino, (cl-c4)a1koxy, (cl-c4)a1koxycar—
bonyl, (cl-c4)alkylsu1fony1, amino, carboxy, cyano,
halogen, hydroxy, nitro and trihalo(cl-cs)alkyl]:
straight or branched symmetrical disubstituted
(cz—c14)a1ky1amino group substitution selected from
dimethyl, diethyl, diisopropyl, di-n-propyl, dibutyl
and diisobutyl: symmetrical disubstituted-(c3-c
cycloalkylamino group substitution selected from
dicyclopropyl, dicyclobutyl, dicyclopentyl, dicylohexyl
and dicycloheptyl:; straight or branched unsymmetrical
disubstituted (C Yalkylamino group wherein the

14)~

37C1s
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when R[err] does.not equal Rerr] the '___'st efec')c'h_em' stry of the asymetric
carbon (i.é., t'he carbon bearing the. Y sub- stituent) maybe be either the
racemgte (DL) or the in- dividual enantionmers (L or D); with the proviso

that CRlerr]Rlerr] is not -CHerr]-, -CHCH err]-, -CH(CH err]CHerr])- or .
-C(CH3) 2-; and the pharnacol ogi cal |y acceptabl e organic and inorganic salts
or netal conplexes. 4. The conpound: accggqing to Claim3, wherein

Y is selected frombromne, chlorine, fluorine and iodine; X is halogen or
trifluoronethanesul fonyl oxy, the halogen is selected frombrom ne, chlorine
and fluorine; Ris © total number of carbons in the substY¥Bution islﬁﬁtenbre

T TRIET e, e it aur e ais. e foraie,
kylam o gfLRg wh re1n l numbeglof carbo s 'in
the substitution is not more than 14; (C2 cs)azacyclo-
alkyl and substituted (Cz-ca)azacycloalkyl'group sub-
stitution selected from aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, 4-methylpiperidinyl,
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl,
trans-3, 4-dimethylpyrrolidinyl, 2-azabicyclof[2.1.1}-
hex-2-yl, 5=-azabicyclof2.1l.1)hex~5-yl,
2-azabicyclof2.2.1]hept-2-yl, 7-azabicyclo{2.2.1]hept-
7-yl, 2-azabicyclo[2.2.2]oct-2~yl and the diastereomers

Rlerr] = nethyl and eth

and enantiomers of said (c2 )azacycloalkyl.and sub-
stituted (cz— 8)azacycloalkyl group; l-azaoxacycloalkyl
selected from morpholinyl and l-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—(c1-c3)a1kyl-'piperazinyl,
4-(cl-c3)alky1piperazinyl, 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]oct-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-(cl—c3)—
alkylthiomorpholinyl and 3-(c3-cs)cycloalkylthio-
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-(c1-c3)alkyl-l-pyrrolyl, 3-(c1-c3)alkyl-l-pyrazolyl,
indolyl, 1-(1,2,3ftriazoly1), 4-(cl—c3)alky1—1-(1,2,3—

T Thia ia the ropiecement she
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R[err]- i's- sel ect ed from hydr ogen; straight or branched (CJerr]-Cerr])alkyl
group sel'ected fromnethyl and ethyl; Rerr] is selected from hydrogen and
(dJerr]-Cerr])al kyl selected fromnethyl and ethyl; when R[err] does not
equal Rlerr] the stereochem stry of the asymretric carbon (i.e., the carbon
bearing the Y sub- stituent) naybe be either the racenat e (DL) or the in-
di vi dual enantioners (L or- D); and the phar rm%l qgical - |y acceptable
organic and inorganic salts or netal com plexes. : 5. The.
~conpound according to Clainms 1 or 3 wherein said salts or netal conplexes
conprise: hydro- chl ortwiazegsi bbronicg ~Chyatiylodir-é 1, piiospharekylhnitric,

sul fate, acetate, benzQafiga,qltradf1ylySistitra2oll er-takrasonal dnd

fumarate, glycolate, naleat edagofﬁ ng(%%teégéjél%t)gm% %oﬁgl ;%%u from

aryl sul fonate, alum nuti <
6. The conpound accoroﬁ‘h@rté G‘ﬁ‘l"ﬂﬁlfmm' - or 3‘thlenylamm°' %, 3= or

[ 48,‘ (4[err],12alerr]) ]4-&,ﬁﬂdgmamﬂn<(,d|2H=ebhy$-epnrrid)azﬂai1[mnaet21-ypyrazmy1-

| am no) acet yl ] ami no] - ]an{lin%a gﬁmléiazjc]l vifanid, ar‘(lﬂdﬁ&mldazolyl amino, and
3,10, 12, 12a- tetrahydro%e i(()]d -naﬁhth ce >§grq: e di aul)fate
[4S—(4[err] 12aferr])]¢ HENTH B2 A iR y AT S ‘?f[ sterocycte

met hyl ami no) acet yl | ani ardinol g#oun, & @@ﬂeemaweom‘ah Stltutmn selected
hydro- 3, 10, 12, 12a-t et r edotel s 1 g e loxflbranched nayReppaxkyacar boxanm de;

[4S-(4[err], 123[err])] é%? %leééé%#HQEQE%HXl%?@hBOsAIéédéh(G£om 2- or

met hyl am no) acetyl ] am

hydr o- 3, 10, 12, 12a- tetr%l dRethylamiziosy 8= 29T iy ﬁm&’éﬂﬁ‘&%‘fﬂ g5 3

[4S-(4[err], 12a[ err])]ed- {-{p@Bdﬂylmnyd.)aaaBOylq-amnéfpwhlzenblmethyl-
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 (C,-C.)alkyl: '
carboxy(cz—c4)alky1amino group selected from
"aminoacetic acid, e—aminopropionic acid,
p-aminopropionic acid, e-butyric acid, and g-amino-
butyric acid and the enantiomers of said carboxy-
(cz—c4)alky1amino group; (Cl-c4)alkoxycarbonylamino
group substitution selected from methoxycarbonyl,
ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyl,
isoproproxycarbonyl, 1,l-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; (C3-c8)cyclo-
alkoxyamino group selected from cyclopropoxy, trans—
1,2-dimethylcyclopropoxy, cis-1,2-dimethylcyclopropoXxy,
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)cycloalkoxyamino group;
(cs-Clo)aryloxyamino group selected from phenoxyanmino,
i-naphthyloxyamino and 2-naphthyloxyamino;

-
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. Cimve v

4,.7- bls(dlnethyian1no) 1, 4 4a 5, 5a, 6, 11 12a- oct ahydr o- —

- 79 - 3,10,12, 12a- tetrahydroxy 1,11- dIOXO 2- napht hacene- carboXanide;'
[ 4S- (4[ers], 12a[err])] 8- Chl oro-4, 7- bi s(dinmethylam no)-1, 4,- 4a, 5, b5a,
6, 11, 12a- octahydro 3,10, 12, 12a-tetrahydroxy- 9- [[[(3-nethyl cycl obutyl)-
an1no]acety|] am no] -1,11- dioxo-2-naphthacenecarboxam de; [7S-(7[err],
10aferr])]-N-[9- (Aninocarbonyl) -3-chl or.o- 4 Z—bns_ (dlnethylan1no) -5L5a,
6, 6a, 7, 10, 10a, 12-octahydro-1, 8, -

'10a 11-t et r ahydr oxy- 10, 12- di oxo- napht hacenyl ] - 1H pyrrole 1- acet am de;
[4S (4[err], 12a[err])](Cg=Chy oylelkoByaniqnsirRyp ssihfitytion selected

[[[(1,1-di met hyl et hyl ) aronobesatydxdyg neAphenlyl4tiaxp, -1-henglétdhoxy,

12a- oct ahydro- 3, 10, 12, L2asxt 'ﬁﬁhﬁd&@¥ﬁ 11 hth
di oxo- 2- napht hacenecar %032 oy, (naphthyl)methoxy and

[4S-(4[err], 12a[err])]P§eE¥ Bﬁ?ﬁ%¥ﬂ:[(cyclopropylan1no)acetyl]

am no] -4, 7- bi s(di net hyRaniiaojellecteda f5o8 iBirbyen? gstraight or branched
(cl-C3)alky1 group selected from methyl, ethyl, n-
propyl or l-methylethyl; (C;-C,,)aryl group selected
from phenyl, a-naphthyl or ﬁ-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, O, S or
Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

z Z

Z = N, O, S or Se

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

zi

21
. \
I 2> or I 7%
Z

Z or Z1 = N, O, §S or Se

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

| ||||||c, lllllj "I“" "llsl " l"l This is the replacement sheet
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oct ahydro 3,10, 12, 12a- tetrahydroxy 1 11- di oxo- 2 napht hacenecar boxam de
[4S-(4[err], 12a[err])] 8- Chl oro- 9- [[[(cycl obutyl oxy) ami noj -

acetyl J.amdi no] 4, 7-bi s(di et hyl ani no) -1, 4, 4a, 5, 5a, 6, -

11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydroxy-1, 11--

di oxo- 2- napht hacenecar boxam de; [7S- (7[er-_r],

10aferr])]-N[9-(Am nocarbonyl )" - 3-chl oro-4, 77 I's-

(di net hyl ani no) -5, 5a, 6, 6a, 7,.10, 10a, 12- oct ahydrd-1; 8, - 10a,

11-t etrahydroxy-10, 12- di oxo- 2- napht hacenyl ] - 1- pyrrol I di neacet am de
[7S-(7[err], 10af[err])] (A\Li(sﬂs(eA&bﬂé&éﬁrbmnyﬁrog%nehkwaigﬁﬂoblm-anched

10a, 111 etr anydr oxy- 10, S HAIEaREi D e Qﬁyﬂ?&ﬂ%’i‘@m’ﬂ'& S“bSﬁ“-“-e)
O etrahy oy 10, et Ff% %a@nm SEEA ket Fﬁﬁ%@&)% e
5, 5a, 6, 11, 12a- oct ahydran<m nitroa- atmmpahvmrm(qul-ﬂ{)aékemagrbonyl

[ (propyl am no) acetyl]ang imd )azkpmmeen&rwpexmp-@g;awﬁ{yz(@&eﬁp]

12alerr])]-8-Chl oro-4, £ e?:é:‘l g@%@{%@tpah di’hénf}%tﬁyl' 2-phenylethyl or

5, 5a, 6, 11, 12a oct ahydr o
phenylpropyl) such as 7-butyrolactam, 1~-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-d10xo-
morpholinyl, z-dzoxothiomorphollnyl, or -(CH,) CoorR’
where n=0-4 and R is selected from hydrogen; straight
or branched (c1 3)alkyl selected from methyl, ethyl,
n-propyl or l-methylethyl; or (Cs-clo)aryl selected
from phenyl, a-naphthyl or g~naphthyl; with the proviso
that R5 and R6 cannot both be hydrogen;
or R5 and R6 taken together are -(CHz)ZB(CHZ)zr,.where-
in B is selected from (CHZ)n and n=0-1, -NH, -~ _
N(Cl-c3)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 com-
plexes.

. 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 = -NRR?
and when R = -NRIR2 and R = methyl or ethyl,

i i niscer _shé't
e SR
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- .80 - di ox0-9- [[1- oxo- 2- (propyl ani no)propyl]am no] 2-

napht hacenecar boxamni de; '
[7S-(7[err],10a[err])]-N-[9-(Am nocarbonyl) 3-chl oro- 4 7-b| S- -

(di met hyl ani no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 1, 8, - : '

10a, 11-t et r ahydr oxy- 10, 12- dIOXO 2- naphthacenyl] [err]

cycl obutyl tetrahydro-2H 1, 2-i soxazi ne- 2- aceta 51de .
[4S-(4[err], 12a[err])]- 8- Chl oro- 4, 7- bi s(di rrethy am no) 1, 4, 4a -

5, 5a, 6, 11, 12a- oct ahydra- 3, 10, 12, 12a-tetrahydroxy-1, 11-- -

di oxo- 9-[ ( pheny! [(phergﬁ retmeyhyanambleshglyl ] am noj - 2-
F?ghzg?gfpfciggféfris] is select%%;?%ghh drogen, stra1 ht- it or kb branched
(di net hyl ani no) - 5, 5a, G(gjcz %’3@! rl°21po<§ E%S/%EF% f°§ mef’hyl and ethyl;
10a, 11-t et r ahydr oxy- 1R 12-Sd|56)¥8¢'29¢18§ﬂ%§2'é¥85ﬁn &néy(:‘FI‘cs)alkyl selected
opropyl - a- net hyl - 1- azetiok meatel aahdiathyl ;

[7S-(7[err],10aferr]) ] )%&r{ %3( ég%% %t&%ﬂt !I.)R‘B 1'5’@ O%Qel.ééoz:hgiﬁstry of the

(di net hyl am no) - 5, 5a, 6, ahydr.o-

10a, 11-t et r ahydr oxy- 1ASEFEESHE- ?a?%ﬁiht(l’raﬁeny"rl] F@F"Tn bearing the W
(1, 1-di met hyl et hyl ) - ( SSuhsttifhent ionayksl bRy How thderacenate (DL) or the

[ﬁS- ( I4[ tem 5 12a] e]r r] )lt&@hﬁqa@- anéx{ﬁ%mérsi tl w ephenyl ) [ (2-

phenyl et hyl ) ani no] ace S - . :

am no)-1, 4, 4a,5, 5a, 6, 1".YL ’]‘fga@egg 559 ,%Q%Hg,z %ac ) straight or branched
tet r ahydr oxy- 1, 11- di oM%&‘ﬁﬁPﬁ&%%‘ﬁéé‘&PSoﬁ%ﬂ@mup substitution selected
[7S-(7[err], 10a[ err]) ] £ronf SetApl posthyignptprdpyih| armethylelthgl, n-butyl
(di met hyl anmi no) - 5, 5a, Ga@ 1lmd h}QﬁrJ;?ﬂQCt(éhélé”)%yJ:lgukyl monosubstituted

1 11- h 10 -
_ gar‘ret h;Ft rzaf ﬁ?;ggg et a?ﬁ' dl OXO sx.@&lttu ion leecteé npzt'omo &g%prgpyl and

[7S-(7[err], 10a[err] )]°¥F1[°[b9$Q’Am (Rl aaprycradkydr and) spbptituted aza-
(dlﬂEthy|Eﬂﬂ no) - 5, 5a, Geyarloalkyl 1Sabdtitutiahysklectel, 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)alkylpiperaziny1: 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-
amrino; carboxy(cz-c4)alky1amino group selected from
aminoacetic acid, a-aminopropionic acid, pg~amino-
propionic acid, e-butyric acid, g-aminobutyric acid and
the enantiomers of said carboxy(cz-c4)a1kylamino group:
RS is selected from hydrogen; straight or branched
(Cl-cs)alkyl group selected from methyl, ethyl, n-
propyl or l-methylethyl:;
R® is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, n-
propyl or l-methylethyl; with the proviso that R5 and
R6 cannot both be hydrogen:;
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)-

A A A e 1 the reptacemat shoet
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10a, 11-t et r ahydr oxy- 10, 12- di oxo- 2- napht hacenyl ] ami no- L

3-[ (1, 1-di net hyl et hyl ) am no] - 4- oxobut anoi ¢ aci d net hyl —ester

[ 7S-(7fenr],10a[err])]-4-[[9- (Am nocar.bonyl ) - 3-chl oro-4,I¥1 %11

(di net hyl ani no)- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o- 1, 8, s mHaSBee“R"i o

10a, 11-tetrahydr oxy- 10, 12- d| 0X0- 2- napht hacenyl ] am noj - “ll‘ll ,l",”"l I,
3- (di net hyl am no) - 4- oxobut anoi ¢ aci d net hyl [7S- (7

10a[err])]-[err]- [[[9 (Am nocarbonyl) -'3-chl o?g 4 7-bis-
(di met hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro-1, 8, -
- 81.-  10a,11- tetram&ymxysﬁ&ibi‘xtdbexm&mam;hac ybhmmy, oxygen,

[4S-(4[err], 12aferr])]- Bis(D 2]\{' mno-i

ami no) acet yl ] ani no] - 8% PﬁB?‘b"i’ F£RYIEhsr P v morpholine, pyrro-
oct ahydr o- 3, 10, 12, lzamldunahWImpﬁridilledmﬁotae phgsmakat egbealilyo rgaeple:
[ 4S-(4[err], 12aferr] ) ]a‘lﬁe[ Bf&aﬁw AN R SEindlc] aalfw]cﬁmehapr&mplexes.

4- (di met hyl ani o) - 1, 4 RERE izéoﬁﬁé&*ay%otée Yoriula:

carbonyl ] - 1-pyrrolidi %Qﬁ'fﬁfm& Cs%'t@.tﬁ@écbyéon%@hggzés(flectﬁd from (L or

wherein:

Y is selected from (cnz)nx', n= 0-5, x' is halogen se-
lected from bromine, chlorine, fluorine and iodine:;

X is halogeh 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 = —NRIR2

agd when R = -NRle and R = hydrogen,

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

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1;methylpropy1 or 2-methylpropyl:

and when R1 = n-propyl,

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

and when R' = 1-methylethyl,

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

and when R1 = n4buty1,

R'2 = n-butyl, l-methylpropyl or 2-methylpropyl;

LT T — This is the roplacement sheet
* C L M s *

pate: = 1 0T BB



OoX0- 2- nap

[4S-(4[err],12a[err])]
5a, 6, 11, 12aoct ahydr o- 3,
dioxo-9-[[(propy|anino)a
di hydr ochl ori de;
[4S-(4[err],12a[err])]- 8- Chloro 4 (dlnethyla ?Q)-1,4,4a,5,5a,-
6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et r ahydr oxy- 1, 11- di oxo- 9-
[(pentylan1no)acetyl]an1no] 2- napht hacenecar boxa- mi de dlhydrochlorlde
[4S-(4[err],12a[err]) jan8- @hém R0 #—Q.dmaﬁtyflplrapyhp) 1,4, 4a, 5 -

5a, 6, 11, 12a- octahydropg 102 Itethiad gphydroxy 1, 11- -

o0 (et 1 i Ytk b RSP SRR T

[4S-(4[err], 12a] err] ) (€8—€x) YO IEPYR RS 1oy FTRR LR no9thyl, propyl,
acetyl ] am no] .4- (di metisppaspyn) bilt§=14a1§qb'i&yﬁ ldentyl, hexyl, heptyl and

12a- oct ahydro- 3, 10, 12 telr 2 ¢hi Rt N e r boxam de
di hydrocht or i de. ob#91} SRR Lo Fa fhf Yrdup NBRIIRRGCEGR ¢

[7S-(7[err], 10a[err])]meﬁgfgt?ﬁﬁﬁWX&ca??ﬂﬁff??tgﬁﬁﬁﬂlorS'Wei?ﬁpt°'l'
met hyl ami no) 5, 5a, 6, 6aethyletlyd,, 1 2-nexcapPrdpoody 18 ah@ag=-mercaptobutyl; o-
5_1;1 t §§ g 22%/8: ?ég 10, 12 ngaexRy2(d)aR)) SBAN Yrbup- $8Tdcted! Efbm aR@oRFREtYL,
[I7S¥(7[err] 10al err] )]"l Rl\-’?]éox(yﬁr%hﬁobaar-ﬁlgﬁﬁ’fyf C‘ﬁ‘lth let/m?l a-hydroxy-
met hyl ani ho) - 5, 5a, 6, 6RTPPED, ﬂﬂﬂa“IEYQEﬂ%ﬂ?VHYBL]F%?b°xylfc1‘ca)alkyl group;
10a, 11- t et r ahydr oxy- 1QC}2€4) onyl2 gnoywmh tdelechyd | £xom phpayl dioraaphthyi cad
di hydrochl oride; 7S-( E[-ﬁags Cll eﬁﬁéaﬂfuh!ah?cy&ﬂ NaeRi horvip -(3ubdt Diuribn( di -
met hyl am no) - 5, 5a, 6, 63,{, 40, qgh%?h%&&%qy Baloggg, (c,-¢,)alkoxy,
tr:.halo(c1 3)alkyl, nitro, amino, cyano, (c1 c4)—
alkoxycarbonyl, (c -C )alkylamino and carboxy):
(C )aralkyl group selected from benzyl,
l-phenylethyl 2-phenylethyl and phenylpropyl: sub-
stltuted(c7 )aralkyl group [substitution selected
from halo, (cl-c4)alky1, nitro, hydroxy, amino, mono-
or di-substituted (c )alkylamino, (c -C )alkoxy,
(C )alkylsulfonyl, cyano and carboxy].
R is selected from hydrogen and (C Cs)alkyl selected
from methyl, ethyl propyl, 1sopropyl, butyl, isobutyl,
pentyl and hexyl;
when R3 does not equal R4 the stereochemistry of the

ydroxy-1, 11-

[ihyl am no) 1, 4, 4a, 5, _
ﬂ napht hacene- carboxam de

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 acceptable organic and inorganic salts or metal com-
plexes.

4. The compound according to Claim 3,
wherein:
Y is selected from (caz)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

RN OO T s is the ropiacement sheat
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- 82 -~ 10a, 11- tetrahydroxy 10, 12- d| oxo- 2 napht hacenyl] 5- -
azabi cycl'o[ 2. 1. 1] hexane- 5- acet ani de di: ‘hydr-och] oride; [4S-(4[err],
12a[err])] 8- Chl oro-9-[[ (cycl obut yl ami-no) acetyl ]- S

am nol- 4- (di net hyl am no) - 1, 4, 4a, 5, 5a, 6, 11, 12a-oct a-

hydr o- 3, 10, 12, 12a- tetrahydroxy 1,11- d| 0X0- 2- napht hacenecar boxam de
di hydrochl ori de [7S-(T7[err],

10a[err])] N-[9-(Am nocarbonyl) 3- chI oro-7- (EI| ¥
met hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 1, 8, 10a -

ﬁp It ﬁ} (r]I Z%Id (ra oiyaggt 12- gi&z@-gzr[r[apgtmpigyb%zisﬁido)@trbyirl]ammo] -2-.
an1 e nFF ﬁ%%?
b PRy

(4[err] 12aferr])]-. | am no) - 1-oxo- prop4y| am no]
(dlﬁEthyIEHﬂ no) -l[a57ﬁ¥°51989¥37§T[9 (Am1nocarbonyl)-3—chloro -bis

12a oct ahydr o- 3, 10, 12, {@imdtdtylaimido D>5,5h,6l16a} D,A®,10a,12-octahydro-1,8, -
2- naphthacenecarboxan1g§é 117 ¥e thBfltoxy 3l 5 Ld idxol-2FRapthdcenyl ] —a-

(Am nocarbonyl ) -3-c hl or o- ¢

(di net hyl ani no) - 5, 5a, 6°%%19b'ﬁté’lf5§rilév th-zﬁ §r3oipogazingg-acetanide;
11- t et r ahydr oxy- 10, 12- ﬂﬁ%xbtazlaaghl-rﬁa-éféﬁmm%ejls@q‘m}ﬁmzn@xde#hﬁﬁ}‘
proline nethyl ester; p/%a/(&]1r,nRa-40dyarpy} ;N [12, 1eArteioahybBooyy)l, 11~
-3-chl oro- 7- (di et hy! auip0)s 5 (3Refly Sptphehd1h08nyid 8¢hafuukitq1 }aflino] -2-
naphthacenecarboxamide;
[75-(7a, 102a) ] =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]-e~cycl-
opropyl-c-methyl-l-azetidineacetamide;
(7S~ (7«,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]-c-
(1,1—dimethy1e£hyl)-(3-methy1-4—morpholine)acetamide;
[4S-(4c,12ac) ]-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.
{7S-(7a,10ac) ]-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-
(methoxyamino)-a-methyl-2-furanacetamide;
[7S—(7a,10aa)]-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—d1methylethyl)am1no]-4-oxobutan01c acid methyl
ester;
[7S-(7a,10aca) ]-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-oxobutanocic acid methyl ester;
[7S8-(7a,10aa) ]-1~[ [ [9- (Aminocarbonyl)-3-chloro-4,7-bis-
(dimethylamino)-5,5a,6,6a,7,10,10a,12~octahydro-1,8,-

. TMis is the replacement sheet
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P

104, ll’tetrahydfoxy 10, 12- dIOXO 2 naphthacenyl] [err] (4-

hydr oxyphenyl ) - 6- net hyl - 2, 6- di azabi'cycl o[-2..1. 1] - hept ane- 2- acetan1de [4S—-
(4a, .12aa) ]-8-Chloro-4- (dlnethylan1no) -9-[[(di-

met hyl ami no) ( 2- f1 uorophenyl ) acetyl]am no] -1, 4, 4a, 5, -

5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a- tetrahydroxy 1,11-

di oxo- 2- naphthacenecarboxan1de

(4S-(4[err],12aferr])]-8-Chl oro-4- (dlnethylan1no) 1 4, 4a, 5 5a, -

6, 11, 12a- octahydro 3,10, 12, 12a-t et rahydroxy-9-[[ 1- (4-

nethoxy 1- plpera2|nyI)10apen+tﬁuxphyanbxyﬂlol;iidtbxbﬂz-naphthacenyl]-5—

2- napht hacenecar boxan dgapf :(&tbe&ri ﬂé%?a[n%tsl-acleé '%%édz(éﬂhfi%‘k*ﬂ&éam no)
-1,4,4a,5,- 5a,6,11,12 gc} fﬁ% é;&ﬁf ut)Qlen% Zcetylle
di oxo- 9-[[ 1- oxo- 4- phen?ﬁ f& §?a 4 ) y1)
butyl ] am no] - 2- naphthaé@héebn%nﬁé&nﬁﬂhqummsﬂo?Ee&rﬂa 5,5a,6,11,12a~-octa~-
10aferr])]-N-[9- (Am noagabery) 0,13, thd-terrdhydtbxy-1, 11~dioxo-2~

met hyl ami no) - 5, 5a, 6, 6%&&&4@&&%&8&&@@&3 Qity&rddiforide;

i i [75-(7a, 10ac) ]-N-[9- (Aminocarbonyl) -3~chloro-7-(di-
methylamino)-5,5a,6,6a,7,10,10a, 12-octahydro~1,8,10a,~
l1l-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-ec~ethyl-
1H-imidazole-l1-acetamide dihydrochloride:

{4S-(4a,1l2aa) ]-8-Chloro-9-{{2-(diethylamino)-~l~oxo~
propyl]amino]-4-(dimethylamino)~1,4,4a,5,5a,6,11,~
12a-cctahydro-3,10,12, 12a-tetrahydroxy-1 1i1-dioxo-
2-naphthacenecarboxamide;

{7S8=~(7a,10aa) ]-1-[2-[ [9-(Aminocarbonyl)-3-chloro-7-
(dimethylamino)~-5,5a,6,6a,7,10,10a,12-octahydro-1,8, -
10a,1l1l-tetrahydroxy-10,12~-dioxo-2-naphthacenyllaminoj-
l1~-methyl-2-oxoethyl] proline methyl ester:

[7S~(T7a, 10aa) ]~N~[9- (Aminocarbonyl)-3-chloro-7—-
(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro~1,8,~
10a,ll-tetrahydroxy-10, 12-dioxo-2-naphthacenyl]-a-(4-
hydroxyphenyl)-6-methyl-~2, G-dlazablcyclo[z 1.1}~
heptane—-2-acetamide;

[(4S-(4a,12aa) ]-8-Chloro-4~(dimethylamino) -9-[ [ (di~
methylamino) (2-fluorophenyl)acetyll}amino]-1,4,4a,5,-
$a,6,11,12a-octahydro~3,10,12,12a-tetrahydroxy-1,11-
dioxo-2-naphthacenecarboxamide;
[48-(4&,12aa)J48-Ch10ro-4-(dimethylamino)-1,4,4a,5,5a,-
6,11,12a~octahydro-3,10,12,12a~tetrahydroxy~9-{[1- (4~
methoxy-l-piperazinyl)-4-pentenoyljaminoj~1,1l1-dioxo-
2-naphthacenecarboxamide;

[45-(4a,12aa) ]-8-Chloro-4~(dimethylamino)~1,4,42,5,~
5a,6,11,12a-octahydro-3,10,12,12a~tetrahydroxy-1,11-

. dioxo-9-[[l1-oxo-4-phenyl-2-{ (phenylmethoxy)amino]-
butyl]amino]-2-naphthacenecarboxamide; :
[78~-(7a,1l0aa) ]-N-[9-(Aminocarbonyl)-3-chloro-7-(di-~
_methylamino)-5,5a,§,6a,7,10,10a,12-octahydro-1,8,10a,-

RLLE L . Thés i e ropisosment sheet
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11 tetrahydroxy- 10 12- di oxo-2- napht hacenyl] [err] 4-

pyridyl -5-azabi cycl o[ 2. 1. 1] hexan-5-acet am de;

[4S—(4£err] 12a[err])]-4- (D nethyl.am no)-9-[[ (di net hyI am no)

acetyl am no] -8-fluoro-1,4,4a,5,5a, 6,11, 12a- oct ahydr o-"

3,10, 12, 12a- tetrahydroxy 1, 11- di oxo- 2- napht hacene- carboxam de '

[4S_-(4[err] 12aferr])]- (D| met hyl am no) - 8-fl yaro- 1, 4, 4a, 5, 5a, 6,11,

12a- oct ahydro 3, 10,12, 12a-tetrahydroxy-1, 11- dioxo-9- [[(propyl ami no)
acetyl] am no] -2- napht hacene- carboxam de; or [4S-(4[err], :

12aferr])]-4- (D net hyl éﬁfrh%f}ral‘gdrﬂﬂ('dlonétzh?im-ﬁoylaphthacenyl]-a-4- ' y
acetyl]am no] -1, 4, 4a, 5p§ﬁl@ﬂ=~h-$28bﬁﬁﬁcabyﬂr1) -13htRan-d-4acebdaitiet r ahydroxy-1,

L1-di oxo-8-[[ (L] uor QUBL P b oae Syt RBYhd Hi hin 2 dY UL RRGEREERNARIAL) I

7. The conpound accordi'ng

[4S-(4[err], 12a[err])] age'ﬂ’dﬂm&uneéc?eﬂllu)’ran%mra85c$ﬂ ot d-14 122-pfkahydro-
(di methyl am no) -1,4, 3aio0 amzaetdﬁ:ahyaaemﬂah.y.ddmxo- -naphthacene- :
3,10, 12, 12a-t et r ahydr o4 rBosdaidie@X0- 2- napht hacene- car boxam de; [4S-

4[ err 12aferr 9- r chl 7 bi s

Edl[ met ]hyl am Lo) ]1)]4 4a[[gE g‘{mq'%i“%f)bgﬁ%% 8(38’“3“‘1 h6o231,4,4a,5,
12, 12a-t et r ahydr oxy- 1, ?Eaﬁhb‘%@-%?ﬂ%%ﬁﬁ@é éf,oarlB@)%za'a‘Fﬁ%hYFESXY‘(Mdl'
12a[ err]) ]-9- [ (a-BrombproefE-qiybromliandho) feetiylganingl}-2~nhpRthacene~

(di met hyl ami no) -1, 4, 4a49pSfanfiabl, d2a- oct ahydr o- _ _

D a0 e 2 B S L iR -

chl or o- 4, 7- bi s(di net hy rgstnb)aminol-u4,3255, % 6L 11242a-octahydro-3,10, -

oct ahydro- 3, 10, 12, 12a- taf L 2dwbte¥Nydrokd~1l| Dx-aidxoRepPt (G A6RERENHT)EE;
sulfonyl]oxy]-2-naphthacenecarboxamide;

7. The compound according to claim 3,
[4s-(4a,12aa)]-9-[(Chioroacetyl)amino]-a—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,12ac) ]-9-[ (Bromoacetyl)amino}-8-chloro-4,7-bis-
(dimethylamino)~1,4,42,5,5a,6,11,12a-octahydro-3,10,-
12,12a~tetrahydroxy-~1,11-dioxo-2~-naphthacenecarbox-
amide;

[4S5-(4a,12aa) J-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-
carboxanide;

[(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;

{45~ (4a,12aa) ]-8~Chloro-4, 7-Bls(d1methylam1no)-1 4,~
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy—
1,11-dioxq-9-[[1-oxc-2-(propyiamino)propyl]amino]-z-
naphthacenecarboxamide;

[4S~(4c,12ac) ]-9~[ (e~-Bromo-a~cyclopropylpropionyl) -
amino}l-8-chloro-4,7-bis(dimethylamino)-1,4,42,5,5a, -

This is the renlacement sheet
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4a, 5, 5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a ‘t-et rahydroxy- 1,:
11- di oxo; 9- [[1- oxo- 2- (propylan1no)propyl]an1no] 2- napht
[4S- (Zl[err] 12aferr]) 1-9- [ ([err]-Brono-[err]-cyclopr eeﬁastﬂ% ﬁﬂ&d
di oxo- 2- naphthacenecarboxan1de
[4S-(4[err],12a[err])]-9-[([err]-Bronmo- 2 2- dlnethylbutyryl) ani noJ -
8-chloro-4,7-bis (dinmethylam no) -1,4,4a, 5,6 5a, 6,11, 12a-.
am no]j - 8- chloro , 7-bi s(di met hyl am no)-1, 4, 4a, 5, - b5a,
6,11, 12a- octahydro 3,10, 12, 12a- tetrahydroxy-
1, 11-di oxo- 2- naphthacenecarboxan1de
0
R;
’ !

R Y ' on o oH 0 ©
acco;ding to Claim 3, which comprises reacting a 9-
amino-7-(substituted)-8-(substituted)~6~demethyl-6-

[4S- (4[er¢] 12a[err])] 8- Chloro 4, 7 BIS (dlnethylan1no) -1 4, -
am noj - chloro 4,7-bis (dinethylanmno) -1- 4, 4a, 5, 5a,
- 84 - 6, 11, 12a- oct ahydr o- 3, 10, 12, 12a- tetrag¥droxy 1,11-
octahydro-3,10 12, 12a-t et rahydr oxy- 1 11 di oxo- 2- naphthacenecarboxan1de
[4S-(4[err], 12a[err])] 9-[([err]-Brono- (2, 4- dlfluorophenyl)acetyl) -
[4S-(4[err],12alerr])]-9-[([err]- BronD-(Z-f’ryl)prop|onyNXCHgnguﬂ
X 2 OH

deoxytetracycline, or its organic and inorganic salt or

metal complex, of the formula:

with a straight or branched haloacyl halide of the for-
mula:

wherein ¥, R> and R* 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-
vent and in the presence of a base.

10. A method of producing a compound, or its
organic and 1norgan1c salt or metal complex, of the
formula:

| ~ This is the replacement sheet
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8-chlaro-4, 7- bIS (dlnethylan1no) -1, 4 4a 5, 5a 6, 11 12a- '
octahydro 3 10, 12, 12a-t et r ahydr oxy- 1 11 di oxo-2- naphthaeeﬁeeafbexaﬁrde——4
[4S-. (4[err] 12aferr])] -9- [([err] Bromo- ( 3- nethoxycarbon

"B opi onyl ) ) ani no] - 8- chi or o- 4, 7- bi s(di met hyl ami no)- - 'smw“}hSB“MR h”m
1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro 3,10,12,12a-tetra- “ll llll""‘l)lll
hydroxy-l,ll-dioxo 2- napht hacenecar boxam de; do4S- (4[err],

[([err]-Bronmo- (4- nethoxycarbonylbutyryl)) anino] 8 chl or o- 4, 7-bis
(dinethylamino) -1,4, 4a, 5, 5a, 6,-° -

11, 12a- oct ahydr o- 3, 10 12, 12a-t et rahydroxy-1, 11- dloxo-'

2- naphthacenecarboxan1de [4S- (4[erg], 12a[errk}; 9- [(Bronnacetyl) am noj]
-4,7-bis (di- nethylanino) -8 fluoro4l, 4, 4a,5, 5&, 31, 12a- oct ahydr o-
3,10,12, 12a-tetrahydroxy-1 ' G Eﬁrboxanlde

di &
__[4S-(4[err] 12aferr])]-9- [QB noa  T- RS &dinethyl-
amno)144a55a61112a-(§£\7 N g
tetrahydroxy-1, 11-di oxo-8-[[£% ™ fT uorgne

sul fonyl ] oxy] - 2- napht hacenecar boxam de; [4S- (4[err] 12a[err]) 1-9-]
(Chl oroacetyl )am no] -8-chl oro-4-(dim '

et hyl anmi no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- !!
3,10, 12, 12a-t et rahydr oxy- 1, 11- di oxo- 2- napht hacene- car boxami de

hydr ochl or | de; [4S (éLEE\fdlngl%a[@ié:]ﬂ 1,- anf.cl{ %roﬁ 8£&1 Wehcting a 9-

am noj - 8- chl oro- 4- (dl[?Eubgltl teg gf‘Ych ainldo]a’7 ’(s%bé‘g%u%%h?hgdf&&-‘ 10, -
stituted)-6-demethyl-6-deoxytetracycline of the formu-
la: '

according to Claim 1 with a primary amine of the for-

5

mula R"NH, or a-secondary amine of the formula

R5
| >NH
RG

in the presence of formaldehyde.

12. A method for the prevention, treatment
or control of bacterial infections in warm-blooded ani-

2

mals which comprises administering to said animal a
pharmacologicaily'effective amount of a compound ac-
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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s wfdeten s o

12, 12Q~tetrahydroxy 1, 11- di oxo- 2- naphthacene- carboxanlde hydrobronlde
[4S-(4[err], 12a[err])] 9-[ (Chl or opr opi onyl’) am no] - 8-chloro- =~ -

4- (dhnethylanlno) 1,4, 4a,5,5a, 6,11, 12a- oct ahydr o- 10, -

12, 12a- t et rahydroxy- 1, 11- di oxo- 2- napht hacenecar boxam de hydrochlorlde
‘[4S—(4[err] 12a[err])] 9-[(Chl orobutyryl)am no] - 8-chl oro-4-
(dlnethylanlno) 1,4,4a,5, 5a, 6,11, 12a- octahydro- 3, 10, - '

12, 12a-t etrahydroxy- 1, 11- di oxo- 2- napht hacenecar.boxam de hydrochl ori de; *
[4S—(4[err] 12alerr])]-9-[((4-HydroxyphemA)~[err]- chloroacetyl)

am noj - hIoro 4- gglnethylanlno) 1,4, 4a, 5, 5a, 6,11, - _
- 12a- octahydro 3; 31¢ 12a tetrahydroxy 1,11-di oxo- 2 naphthacenecarboxanide
hydrochl oride; [4S-(4[err],12a[err])]-9-[((2-Fl uorophenyl)-a-bronpacetyl)-
am no] - 8- chl or o- 4- (di met hyl am no) - 1, 4, 4a, 5, 5a, 6, 11, -

12a- octahydro- 3, 10, 12, 12a- tetrahydroxy 1, 11- di oxo- 2. ‘napht hacenecar boxam de

hydr obr om de; [4S—(4[err] 12a[EQE@&L.QLﬁHE.EEEHELEip&Etenoyl)

am no] - 8- chl oro- 4- (di met hyl aahESrTdy#EAs-b-pasBekbridarect ahydro-3, 10, -
12, 12a-tetrahydroxy-1, 11- dIOXO Z2- napht hacenecar boxam de hydr obr om de;

[4S—(4[err] 12a[err])] 9-[ ( - 8-
DEOXYTETRACYCLINES

ABSTRACT OF THE INVENTION

The invention provides compounds of the formula:

3, R4, X and W are defined in the specifi-

cation. These compounds are useful as antibiotic

wherein R, R

agents.
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chl'ord- 4- (di net hyl ami no) - 1, 4, 4a, 5, 5a, 6, 11, 12a-
octahydro- 3, 10, 12, 12a-t etrahydroxy-1, 11- di oxo- 2- napht hacenecar boxam de

hydr obroni de; [4S-(4[err],

12aferr])]-9-[((4-Pyridyl)

am no] - 8- chl oro-4-(di net hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct a-

hydr o- 3, 10, 12, 12a-t et r ahydr oxy- 1, 11- di oxo- 2-

Tor073-& sp0S

- a- bronmoacetyl)

napht hacenecar boxam de

hydr obroni de;, [4S-(4[err], 12a[err])]-9%§1Bronoacetyl)ani no] - 4- (di net hyl -
anm.no) - 8-fluoro-1, 4, 4a,5, 5a, 6,11, 12a- oct ahydr o- 3, 10, -

12, 12a-tetr ahysr&%%ylelﬂyiiaQ?&Ob%'eH?Pﬁ‘E&ﬁﬁ%“Eﬁééé’géste%ﬂicd@ég pL

4S- (4] err], 12af err -9-
Eim"n(()) : 1, 4], 4a, 8 %’d‘,!)é? %i‘,"i
- 86 -
oxy] - 2- napht hag enaas bexadr @e

i i nd i nQr gani
or its OrgamC(gl-%")a?k?]?'sul%;?l%

is selected from hydrogen and (Cl-Cs)alkyl selected

R4

(Br orrgacet%I%am nog- 4-
LA TUF 825 SFdeEsed 2
t et r akggrapipd Ry 11 -rditeeo- Byqf¢xy,i Rhioe pmedrud psul f onyl | -

-C,jalkylamino® @@tr@q aqf’“’g???ﬁg' ng a conpound,

| met hyl -
com halo,

rretnﬁl

ts _or
4

cohpl¥xes
cyano a carﬁgay]:

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 Y 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

Preferred compounds are compounds according

4 ’
Y is selected from (Cﬂz)nx , N=0-5, X 1is halogen

X is halogen or trifluoromethanesulfonyloxy, the

flourine and iodine:

halogen is selected from bromine, chlorine, fluorine

R is selected from hydrogen; halogen selected from bro-

or R = -NRYR?

R and r! = hydrogen,

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

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

is selected from hydrogen; straight or branched

(Cl-ca)alkyl.group selected from methyl, ethyl, propyl,

isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and

10
1s -
conmplexes.
to the above formula III wherein:
selected from bromine, chlorine,
20
and iodine;
mine, chlorine and iodine;
25 1.2
and when R = -NR
R3
l-methylpropyl or 2-methylpropyl;
and when R1 = methyl or ethyl,
2
R =
30 l-methylpropyl or 2-methylpropyl:
R3
35

octyl; a—hydroxy(cl—c4)alky1 group selected from
hydroxymethyl, o-hydroxyethyl, e-hydroxy-l-methylethyl,

e-hydroxypropyl and a-hydroxybutyl; carboxyl(cl-ca)-

alkyl group; (cs—clo)aryl group selected from phenyl,

c—-naphthyl and g~-naphthyl; substituted(cs-clo)aryl
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fornmula: [err] according to Claim1l1, which conprises reacting a
9- [(hal oacyl)am do]-7-(substituted)-8-(substituted)-6- '
denet hyl - 6- deoxytetracycline, or its organic and in- organic salt or netal
conplex, of the formula: [err]

-27~

group (substitution selected from hydroxy, halogen,
(Cl—c4)alkoxy, (Cl‘c4)alkoxycarbonyl, and carboxy) :
(c

7
S
ethyl, 2-phenylethyl and phenylpropyl: substituted-

-Cg)aralkyl group selected from benzyl, l-phenyl-

(C7~C9)aralkyl group [substitution selected from halo,
(C,-c,)alkyl, (C,-C,)alkoxy, (Cl-:-c4)alkylsulfonyl,
cyano and carboxy]):

R4 is selected from hydrogen and (lec4)alkyl selected

10 from methyl, ethyl preopyl, isopropyl, butyl and iso-
butyl;
when R> does not equal'R4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the Y sub-
stituent) maybe be either the racemate (DL) or the in-
13 dividual enantiomers (L or D): and the pharmaco-
logically accebtible organic'and inorganic salts or
netal complexes. .

Particularly preferred compounds are com-
pounds according to the above formula III wherein:
Y is selected from (CH,) X , n=0-5, X is halogen
selected from bromine, chlorine, fluorine and iodine;

20

X is halogen or trifluoromethanesulfonyloxy, the
halogen is selected from bromine, chlorine}'fluorihe
and iodine;
25 R is selected from hydrogen; halogen selected from bro-
‘ nine, chlorine and iodine; or R = -vrIR?
and when R = -NRle and R = hydrogen,
Rz = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl:
and when R1 = methyl or ethyl, ,
Rz = méthyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl or 2-methylpropyl;
R3 is selected from hydrogen; straight or branched
(C,-Cg)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl and hexyl:
(cs-clo)aryl group selected from phenyl, a-naphthyl and

30

35

B-naphthyl; (c7—c9)ara1ky1 group selected from benzyl,
l-phenylethyl, z—phenylethyl and phenylpropyl:

This is the replecement shec
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according to Caim3, with a nucleophile of the formula WH, wherein Wis as
defined in Caiml, in a polar protic or a polar-aprotic solvent and in an
i nert atno- sphere. 9. A nethod of producing a conpound, or its
organic and inorganic salt or netal coqylex,-of t he formul a:

[err] - T28- '

g r? is selected from hydrogen and (C15C4)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 Y sub-

stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacolégical-

_ ly acceptible organic and inorganic salts or metal com-
Lo 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;

LS 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 = ~NRIR?

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

20 R? ='methyl and ethyl;

R3 is selected from hydrogen; straight or branched
(C,-C,)alkyl group selected from methyl and ethyl;
R? is selected from hydrogen and (C,-C)alkyl ‘selected
from methyl and ethyl:;

. when R3 does not equal R4 the stereochemistry of the
asYymmetric carbon (i.e., the carbon bearing the Y sub-
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

30 complexes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The novel compounds of the present invention

-may be readily prepared in accordance with the

following schemes.
'3s

This is the replacement sheet
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according to Claim 3, which conprises __react'i ng a 9- am no-7- (substituted)
- 8- (substitut edynis $hectélamBéey Refhacedicoxyt et racycline, or its organic and

i norgani c salt or of the fornmula: [err] wth a
straight or branc Ilde of the for- nula: [err] -~

- 77 -

. THIS SHEET HAS BEEN
and when R™ = 1-methylpropyl, RE PLACED

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—CQ)alkyl group selected fro@
mercaptomethyl, a-mercaptoethyl, a-mercapto-l-
methylethyl, e-mercaptopropyl and a-mercaptobutyl:; a-
hydroxy-(cl~c4)a1ky1.group selected from hydroxymethyl,
a-hydroxyethyl, a-hydroxy—l—methylethyl, a-hydroxy-
propyl and a-hydroxybutyl:; carboxyl(cl-ca)alkyl group;
(C -C °)aryl group selected from phenyl, e-naphthyl and
ﬁ-naphthyl; substltuted(c Clo)aryl group (substltutlon
selected from hydroxy, halogen, (C -C )alkoxy,
trihalo(cl—CB)alkyl, nitro, aminaq, cyano, (Cl-c4)—
alkoxycarbonyl, (Cl-ca)alkylamino and carboxy):
(c7-C9)ara1kyl group selected from benzyl,
l1-phenylethyl, 2-phenylethyl and phenylpropyl; sub-
stituted(c7-cg)aralkyl group (substitution selected
from halo, (Cl-c4)alky1, nitro, hydroxy, amino, mono-
or di-substituted (Cl-C4)alkylamino, (cl-c4)alkoxy,
(Cl—c4)alkylsu1fonyl, cyano and carboxy]:

R4 is selected from hydrogen and (Cl-CG)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 Y sub-
stituent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacological-
1y acceptab1e organic and inorganic salts or metal com-—

Plexes.

4. The compound according to Claim 3,
wherein: ' '
Y is selected from. (CH ) X , n= 0-5, x' is halogen se-

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

| his ié the repiacement sheet
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wherein Y, Rlerr] and Rlerr] are as defined in daim3 and Qis hal ogen
selected frombromne, chlorine, iodine and fluorine, in an inert solvent,

in a polar protic sol- vent and in the presence of a base. 10. A
met hod of producing a conpound, or its organic and inorganic salt or netal
conpl ex, of the formul a: - 78 - - 88 - [err]

selected from hydrogen; halogen selected from chlorine

and iodine; or R = --NRlR2

and when R = -NR'R? and R' = methyl or ethyl,

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 R‘4 the stereochemistry of the
asymmetric carbon (i.e., the carbon bearing the Y sub-
stifuent) maybe be either the racemate (DL) or the in-
dividual enantiomers (L or D); and the pharmacological-
ly 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, behzoate, 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 1,
[45-~(4a,12aa) ]-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,12aqa) ]-8-Chloro-4-(dimethylamino)~9~[[ (di-
methylamino)acetylj)amino})-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- [ (Qi-
methylamino)acetyljamino)-1,4,4a,5,5a,6,11,~12a~-octa-
hydro~3,10,12,12a-tetrahydroxy-1,11-dioxo-2~
naphthacenecarboxamide; |

[4S-(4a,1l2ac) ] -9~ [ (Butylamino)acetyl)amino)-8~chloro-
4,7-bis(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-

This is the replacemeiit sheet
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accor di ng to Caim1, which conprises reacting a 9-

am'no- 7- (substit ut ed) - 8- (substi t ut ed) - 6-denet hyl - 6- deoxytetracycline, or
its organic and inorganic salt or nmetal conplex, of the formula: [err]
with a straight or branched. acid chloride of the fornu- la: [err]
wherein Rlerr],Rerr] and Ware as defi&fed in Claim1l and X is

according to Claim 3, which comprisés 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-

mula:

wherein Y, R3 and R4 are as defined in claim 3 and Q is

halogen selected. from bfomine,'chlorine, iodine and

fluorine, in an inert solvent, in a polar protic sol-

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

formula:

N

Thig i¢ the raplacement sheet
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hal ogén sel ected from brom ne, chlori ne,'. i odine and fluorine, in a suitable
acid scavenger and suitable sol vent.. +  11., A method of producing a
conmpound of the formul a: ' - - 89 - [err]

- B9 -

i

according to Claim 1; which comprises reacting a 9-

[ (substituted glycyl)amido]-7-(substituted)~-8-(sub-
stituted)-6-demei:-hyl-—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
N
RE

in the presence of formaldehyde.

2

12. A pharmaceutical composition of matter
comprising a pharmacologically effective amount of a
compound according to Claim 1 in association with a
pharmaceutically acceptable carrier.

Tis i6 the replacement sheet
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acc_ordi ng to Claim1, which corrpri ses reacti ng a 9- [(substituted
gl'ycyl )am do] - 7- (substi t ut ed) - 8- (sub-
stituted)-6-denet hyl - 6- deoxyt-etraeyetne—of—the—fornu- la: [err]

according to daiml1l with a primary amne of the for- nula Rlerr]NH err] or

a secondary am ne-of the fornu s Been Replaced { he presence of
f or mal dehyde. 12. A pha ltﬂﬂm osition of matter conprising
a pharmacol ogically effective a ound according to Claim1l in
association with a

THIS SHEET HAS BEEN
REPLACED

- 90 =
13. A vetefinary composition which comprises

a pharmacologically effective amount of a compound of
claim 1 and a pharmaceutically acceptable carrier.

i
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notw73%

phar maceutical ly acceptable carrier. v § N W e
90 - _ 14. A veterinary conposition wh¥clizadmpri sEgsat? &N o
veterinarily effective amount of a conpound: of :elaim@ aggsd.... 1o poged ...
pharmaceutically acceptable carrier. 15 A-method: dgrdtheo 2

prevention, treatnment or control of bact i &aT i hf ections in warm bl ooded
ani - mals caused by bacteria having the TetM and Tet.K p&shsy;ﬁ@awBtdﬁﬂ

AreygvLeruInEBLETE

determ nants whi c i$ i Qi i t 0,8 Ak8.- AN Bk g et e aar-y
ef fective anount_“o %m%ﬁg gggé&éﬁ% ‘to bg’éal m@ﬂﬁrﬂcoﬁy, oxygen,
' 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:

wherein:

Y is selected from bromine, clorine, 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, fluorine and iodine; or R = -NRle
and wvhen R = —NRle and R1 = hydrogen,
R® = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1l-dimethylethyl;
and when R' = methyl or ethyl,
R2'= nmethyl), ethyl, n-propyl, 1—methylethy1, n-butyl,
l-methylpropyl or 2—methylpropyl;
and when R1 = n-propyl,
R? = n-propyl, l-methylethyl, n-butyl, l—methylpropyl
or 2-methylpropyl: _
and when R* = l-methylethyl,
rR? = n-butyl, 1-methylpr6pyl or 2-methylpropyl:
and vhen R1 = n;butyl,
R2 = n-butyl, 1—methylpropyl or 2-methylprole:

S This is the replacement sheet
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- 77 =~
and wvhen Rl = l-methylpropyl,
rR? = 2-nethy1prbpyl:
R? is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from met?yl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; c-mercaptotcl—c4)a1kyl group selected from
mercaptomethyl, a-mercaptoethyl, a—-mercapto-l-
methylethyl, c-mercaptopropyl and ec-mercaptobutyl; a-
hydroxy=(C,~C,)alkyl group selected from hydroxymethyl,
a-hydroxyethyl, e-hydroxy-l-methylethyl, a-hydroxy-
propyl and afhydroxybu;yl: carboxyl(cl-ca)alkyl group;
(cs—clo)aryl group selected from phenyl, e-naphthyl and
B-naphthyl; substituted(cs-clo)aryl group (substitution
selected from hydroxy, halogen, (cl~c4)alkoxy,
trihalo(cl—cj)alkyl, nitro, anmino, cyano, (Cy-C )~
alkoxycarbonyl, (Cl—CJ}alkylamino and carboxy):;
(C7~C9)ara1kyl group selected from benzyl,
l1-phenylethyl, 2-phenylethyl and phenylpropyl:; sub-
stituted(c7-c9)aralkyl'group (substitution selected
from halo,.(cl—c4)alky1, nitro, hydroxy, amipo, mono-~
or di-substituted (Cl-c4)alkylamino, (Cl—c4)a1koxy,
(Cl—c4)alkylsul£onyl, cyano and carboxy):
R4 is selected from hydrbgen 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 Y sub-
stituent) maybe bé either the racemate (DL) or the in-
dividual enantiomers.(L or D); with the proviso that
CR3R4 is not -CH32-, -CHCH3-, -CH(CH2CH3)- or
-C(CH3)2-; and the pharmacologically acceptable
organic and inorganic salts or metal complexes.

4. The compound according to Claim 3,
wherein: _
Y is selected from _bromine, chlorine, fluorine and
iodine; X is halogen or trifluoromethanesulfonyloxy,
the halogen is selected from bromine, chlorine and
fluorine; R is

. This is the replacement sheet
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- 90 -

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

15. A method for the prevention, treatment
or control of bacterialjinfections in warm-blooded ani-
mals caused by bacteria having the TetM and TetK resis—
tant determinants which comprises ad_miniStering to said
animal a . veterinarily - effective amount of a com-

pound according to Claim 1.
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