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DENMETHYt - 6- DEOXYTETRACYCLI NES BACKGROUND OF THE | NVENTI ON 1
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Title: 9-[(SUBSTITUTED GLYCYL)AMIDO) ]-6-

DEMETHYL-6-DEOXYTETRACYCLINES
BACKGROUND OF THE_ INVENTION

1. Field of the Invention

The invention relates to novel [4S-(4alpha,
12aa1pha)]—4-(dimethylamino)—9-[[(substituted amino) -
substitutedjamino]-1,4,4a,5,5a,6,11,12a-octahydro-
3,10,12,12a~tetrahydroxy-1,11-dioxo-2~naphthacenecar-
boxamides herein after called 9-[ (substituted glycyl)-
amido]~6~demethyl-6~deoxytetracyclines, which exhibit
antibiotic activity against a wide spectrum of
organisms including organisms which are resistant to
tetracyclines ‘and are useful as antibiotic agents.

The invention also relates to novel
9-~[ (haloacyl)amido]~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
9-[ (substituted glycyl)amido]-6-demethyl-6-deoxytetra-
cyclines. represented by formula I and II, which have
antibacterial activity; with methods of treating
infectious diseases in warm blooded animals employing
these new compounds; with pharmaceutical preparations
containing these compounds; with novel intermediate
compounds and processes for the production of these
compounds. More particularly, this invention is

-~



antibacterial activity, wth nethods of treating infectious diseases in
warrm bl eoded ani mal s enpl oyi ng t hese new conpounds; with pharnaceuti cal
preparations containing these conpounds; w th novel internediate conpounds
and fpr 6césses for the production of these compounds. Mre particularly,

this invention is : -2-
concerned with conpounds of fornmula I.and Il which have enhanced
invitro and in vivo antibacterial activity=2= . agai nst tetracycline
resistant strains as well as a hi gh | evel of activity against
strains which are normal |y susceptible to tetracyclines. Lerw
10 15 concerned with compounds of formula I and II which have

enhanced in vitro and in vivo antibacterial activity
against tetracycline resistant strains as well as a

5 - high level of activity against strains which are
normally susceptible to tetracyclines.
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i
In formula I and I1I,

- R is selected from hydrogen; straight or branched

(cl—ca)alkyl group selected from methyl, ethyl, propyl,
- isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and

octyl:; a-mercapto(cl-c4)alky1 group selected from
mercaptomethyl, a-mercaptoethyl, o-mercapto-i-~

30 methylethyl, e~-mercaptopropyl and a-mercaptobutyl;
a-hydroxy(cl-c4)alky1 group selected from
hydroxymethyl, a-hydroxyethyl, o-hydroxy-1-
methylethyl, a-hydroxypropyl and e-~hydroxybutyl;
carboxyl(cl-cs)alkyl group; (cs-clo)aryl group selected

1s from phenyl, a-naphthyl and g-naphthyl:

substituted(C -C, )aryl group (substitution selected
from hydroxy, halogen, (cl—c4)a1koxy, trihalo(cl~c3)
alkyl, nitro, amino, cyano, (Cl-c4)alkoxycarbonyl,
(c1-¢3)alky1amino and carboxy): (C7-C9)ara1ky1 group



In formyl a f"éhd I, R is selected from hydrogen; straight or

branched 25 (C[err] Cerr])al kyl -.group selected fromnethyl, ethyl,
propyl , i sopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; asmercapto((err]- C[err])alkyl group sel ected from

mer capt onet hyl , a- nercaptoet hyl, a-nercapto-1- met hyl et hyl ,

a- mer capt opropyl and a- ner capt obutyl ;

a- hydroxy(Cer]r-Cerr])al kyl group selectexﬁfr(nn hydr oxymet hyl ,
a- hydr oxyet hyl , a- hydr oxy-1- met hyl'et hyl , a- hydr oxypropyl and

a- hydr oxybutyl ; carboxyl (Jerr] - err aIkyI roug;
(Clerr]-Cerr])arSaleftad Saeienpgyl, 1-phen YhendTPhebKLskbK} aBdy

EerL] t _n?p[l_t hyl ; lphza;nylproﬁd)ﬁtsdr;mﬁm&ﬁ(rc} -Cé rle'amtyl group
supstitutli on sel gct.ed . . ram [ al O n, .
(Qorr] 20l err]) al VA= 45955am, AQUTIRay iy fralds 8 ey qpfray pigro,
am no, ano, (Chydrtoxy eraniire koorsar tnmyi:,-subst;.tuted

g errl e erT) Al ) 28 TR R 00 Rkt T €3S Te Ry Bhd ey

phenyl propyl ; sui¥anqang (ﬁ%ﬂ?ﬁx}qverr] ) aral kyl group
[substitution selgktzagd ééﬁ&i&& CrrdnC[rgfdx}agQr?réﬂd al&yte falkpl selected

hydr oxy, am no, tituted

(Jerrl-derr]) a{%ﬂ%rﬁ?ﬁ}‘ﬂ(q YL @TARYD ., §PREOPYL, butyl, isobutyl,

(JerrfOd err]) algetitsyl famy hexyl; cyano and carboxy];

Rlerr] is select a@%( ¥r cled
frommethyl, et h?ﬂ‘ép‘{ 3{ny edg c;'%prop . %t yt{ el S%é%é&:ﬁ%}hléﬁﬁ B%pg'nfeyl and
hexyl; asymmetrlc carbon {(i.e. the carbon bearlng the W

substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D);

15 W is selected from amino; hydroxylamino; (Cl-clz)
straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl,'l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-di-

20 methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,

| n-hexyl, l-methylpentyl, 1,l-dimethylbutyl, 2,2-di-
methylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 1l-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl and the

25 diastereomers and enantiomers of said branched alkyl

~ monosubstituted amino group; (C;-Cg)cycloalkyl
monosubstituted amino group substitution selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl, cis-1,2-di-
methylcyclopropyl, cyclobutyl, cyclopentyl, cyclochexyl,

30 _cycloheptyl, cyclooctyl, biéyclo[z.z.llhept-z-yl, and

. bicyclo[2.2.2]oct-2-yl and the diastereomers and
enantiomers of said (c3-cs)cycloa1kyl monosubstituted
amino group: [(c4-c10)cycloa1ky1]alky1 monosubstituted
amino group substitution selected from (cyclopropyl)-

35 methyl, (cyclopropyl)ethyl, (cyclobutyl)methyl, (trans-
2-methylcyclopropyl)methyl, and (cis-2-methylcyclo-
butyl)methyl; (c3-c1°)a1keny1 monosubstituted amino
group substitution selected from allyl, 3-butenyl,



PR £ S R N

when R does not equal R[err] the é?éreochenistry of the

asymretric carbon (i.e. the carbon bearing the W substituent)
maybe be either the racemate (DL) or the i ndi vi dual enantioners
(L or ‘D% 15 Wis selected from am no; hydroxyl am no;
(derr]-derr]) straight or branched al kyl nonosubstituted am no
group substitution selected fromnethyl, ethyl, n-propyl,
1-net hyl et hyl, n-butyl, 1-nethyl propyl, 2-ng&hylpropyl,

1, 1-di net hyl ethyl, n-pentyl, 2-methylbutyl, 1I1,1-di- 20 met hyl propyl ,
2, 2-di net hyl propyl, 3-nethyl butyl, n- hexyl, 1-nethyl pentyl,

1,1-di met hyl butyl g~Butén$- (cis or trdﬁ@hhythbhEen§1UehthQ%ﬁyw,
_1,2-d|nethylbutyl2 . 1, 3-di net hyl but b i—nebgél-l-ethylpropyl,
hept yl , oéf?P?eﬁBH}F?Wﬂgﬁﬁnylun&E@%F YhT2a88&eP¥ Land t he 25
di ast er eoners and2ecgelopentenyl andl Bicydondxenyll; (c.-c,,)aryl
nonosubg\ i tut ed am QUR: errl.-Clerr]l)c . .
nonosubsti t ut ed gﬂ?ﬁ§s§;8§§t§&§@tthfg%ﬁﬁ§%%ﬁ%§§g%#&§%}°? selected from
cycl opropyl, tranphépgldamd maptchydsr ofd,~Qgi;3 aralkyilamino group
net hyl cycl opr opyl . AN exylphafivieth
cycl oheptyl , cyc|%8§¥§P?B§P§?EF%§§ . E%%?{%¥§t?&éng phenylethyl,
bi cycl of 2. 2. 2] oct 12PhrnyAethnd ,di Ayld meshyl, 1-(naphEhyd)meRd of
[S?ICF (C;][ea] - C][ )er&h?lcpll‘aleﬁ?ﬁbli*k:p?ﬁﬁoswg‘tti!t}z%t@dd (Cg=C, o) aBFLNO group;

errfo Jerr])cycloa . nmonosubstitute . . anino.qr.o
SUbSti 1% Fon ol CUPBRSPPGRIERHER, AR frove [Substifption SE132ts Hrom
gcyclﬁp{opy:)ethytcie ohcgauyg ) lacyliandine, fcl-c4)a1ky1, mono or

-net hyl cycl oprop iS¢ -qgéa 0% _

butyl) net hyl ; ((Ié#rﬁﬁ é#?f%gléeﬂy?éiﬁu)u%%@*@ﬂtéglanﬂaglkoxy'. group
subst it uti on ssel e€€gtCf) arkaxyparbenylyer(@, ~C,)alkylsulfonyl, amino,
-4- éa BB§9¥|c&%h%,ohah%@ﬂﬁﬂ’h&ﬁ&%&&?nﬁhtrﬂ‘ﬁﬁheny|’

15 trihalo(cl-c3)a1ky1]; straight or branched symmetrical
disubstituted (cz—c14)alkylamino group substitution
selected from dimethyl, diethyl, diisopropyl,
di-n-propyl, di-n-butyl and diisobutyl; symmetrical
disubstituted (c3-c14)cycloalky1amino group

20 substitution selected from dicyclopropyl, dicyclobutyl,
dicyclopentyl, dicylohexyl and dicycloheptyl; straight
or branched unsymmetrical disubstituted
(C3-c14)a1ky1amino group wherein the total number of
carbons in the substitution is not more than 14;

25 unsymmetrical disubstituted (C4-C14)cycloalky1amino
group wherein the total number of carbons in the
substitution is not more than 14; (C,-Cg)azacycloalkyl
and substituted (cz-cs)azacycloalkyl grouplsubstitution
selected from aziridinyl, azetidinyl, pyrrolidinyl,

30 piperidinyl, 4-methylpiperidinyl, 2-methylpyrrolidinyl,
cis-3,4-dimethylpyrrolidinyl,
trans-3,4~dimethylpyrrolidinyl,
2-azabicyclo(2.1.1}hex-2-y1,
5-azabicyclo[2.1.1]hex-5-y1,
2-azabicyclof{2.2.1}hept-2-yl,
7-azabicyclo[2.2.1]hept-7-yl, and
2-azabicyclo[2.2.2)oct-2-yl and the diastereomers and

35

enantiomers of said (cz-ca)azacycloalkyl and



2, 3-di met hyl - 2-butenyl , 3-nethyl -2-butenyl 2-cycl opent enyl and

2-cycl ohexenyl; ((err]-Clerr])aryl nonosubsti tuted am no group
substitution selected from phenyl and napht hyl ;
(Cf&rr]-€err])aral kyl am no group substitution selected from
benzyl, 2-phenylethyl, 1- phenyl et hyl, 2-(napht hyl) et hyl,

1- (napht hyl ) net hyl and phenyl propyl; substituted
(derr]-Cerr])aryl 10 monosubsti t ut-gd ani no group [substitution
sel ected from (derr]-Cerr])acyl, (derr]-Cerr])acyl am no,
(derr]-Cerr])al kyl, nmono or di substituted

(derr]-derr]) al sybpstitotedC(e PF ¢paacypabhdkyl group; . _
(Gerrl-Clerrl)al ko szsaﬁag%uimr oL kil FehoBUrp¥IIRL ana

car boxy, cyano, hal ogen I OX

trihalo(derr]- CI%W#??aFk?XPCY§ paagﬁﬁnsr bsabskddubesnet ri cal
di substi% ut ed (CIfwéiaSQSéﬁbiahikyQ”bﬁ@uﬁr0%9b§%§%hthﬁh'%@lected from

sel ected fromdingeth r opyl di - n- propyl

di -n-butyl and d.?sb%yf9s)aig§hﬂPFPbaﬁgnYR di substi t ut ed

éC[er{] C[er{]) cyet )aMkymlsbouazBQidlnyﬁ ts&hah&ﬂmbamazmﬁyﬂﬂaﬁ?fron1
i cycl opropy . . an

di cycl ohept yl ; st a XkbovaLny%{ 6Fa X& ggggyxabFQM%&I%%'substltuted

(C[err]-C[err])ajﬂwbshihutgdoﬁp nﬂedéazapuclpgﬂxwanWD@p Selected from
carbonldn the s é;n |sznqbé sti%?ﬂgiﬁergilnyl unsynmmet ri cal
al

di substituted (([er cycl roup wherein the
total nunber of c&T ¥1P193r321nylsuBsﬁF@&PﬁGﬁ P azdWkhan 14;

(Cferr]- C[efr])aZﬁCM@|De|t&lkoxyplpera21ﬁ94 substi t ut ed

. b f
S A R L e 1o B

4-nethy|piperidinyJ5-&1anabybp¢loonhdknyhept- -yl,

ci s- 3, 4«li net hyl o) \{ pyrrolidinyl,
2-azabi cycl of 2. 1Q%1% aighg 5 methylblcycggéi %Ig Fang ?]hex 5-yl,

2-azabi cycl of 2. 2. %j1&@432ay3‘methylb1CYC1¢{az3b2&9@tc?2¥2alFmdpt 7-y| and

2-azabi cycl of 2. 2.ﬁJ$mdigz¥L5aﬁddiﬂétﬁyQSE%?%QGQQSzaQ oct-2-yl and
enantioners of Sq%he églgégLengég o%zg% ntlome s of said
f1,nj-diazacycloalkyl and substituted

20 [{1,n]-diazacycloalkyl group; 1l-azathiacycloalkyl and
substituted l1-azathiacycloalkyl group selected from
thiomorpholinyl, 2-(ci-c3)alkylthiomorpholinyl and
3-(c3-cs)cycloalkylthiomorpholinyl; N-azolyl and
substituted N-azolyl group selected from l1l-~imidazolyl,

25 2-(C,~C;)alkyl-1-imidazolyl, 3-(C,-C,;)alkyl-1-imid-
azolyl, 1l-pyrrolyl, 2-(c1-c3)alkyl—l—pyrrolyl,
3-(c1-c3)alkyl-l-pyrrolyl, l-pyrazolyl, 3-(c1-c3)-
alkyl-l-pyrazolyl, indolyl, 1-(1,2,3-triazolyl),
4-(C,~C,)alkyl-1~-(1,2,3~triazolyl), 5-(C,-C,)alkyl-1-

30 : (1,2,3~triazolyl), 4-(1,2,4-triazolyl, 1i-tetrazolyl,
2-tetrazolyl and benzimidazolyl; ‘(heterocycle)amino
group said heterocycle selected from 2- or 3-furanyl,
2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or
5-pyridazinyl, 2-pyrazinyl, 2-(imidazolyl),

35 (benzimidazolyl), and (benzothiazolyl) and substituted
(heterocycle)anino group (substitution selected from
straight or branched (Cl-cs)alkyl):
(heterocycle)methylamino group selected from 2- or



- 5- substituted (C2-C8)azacycl oal kyl group;
1- azaoxacycl oal kyl group seliected from norpholinyl and

1- aza- 5- oxocycl ohept ane; substituted 5 1- azaoxacycl oal kyl group
substitution selected from 2-(Cerr]-derr])al kyl nor phol i nyl,
3- (C[err] C err])al kyli sooxazol i dinyl, tetrahydrooxazinyl and

3, 4-di hydrooxazinyl; [1,n]- dlazacycloalkyl and substituted
[1,n]- dlazacycloalkyl group sel ected from 106~ pi perazi nyl,
2-(Cerr]-Cerr])al kyl pi perazi nyl,

4-(Cerr]-Cerr])al kyl pi perazinyl,. 2, 4-di neth | perazinyl,, .

4- (C[err]-C[err])grg%fg%ﬁﬁgﬁgéﬁﬁ§PP' %- or Eigﬂ% nylmeﬂﬁ&lamlno, 2=, 3-
4-(Cer]r-Cerr])eryhepypiggilarthylaminbydeexpr Sepyriidazinylmethyl-
2, 5-di azabi cycl o ]h _
2,5-di azg- 5- nethy%%gcéblgFéy%a%%ﬁglﬁg§h¥}amlno' 2-(imidazolyl)methyl

2, 3-di az3- 3- net hyaminge| ¢penzinmjidezolyy})mefhylamino, and

2, 5-di aza-5, 7-di ”%Eﬁéatﬁiﬁkgh%lgm&ﬁ%a&ﬁb %‘i‘ﬁ subst:.tutéd‘e

di ast ereomers or enantiomers of said ﬁﬁL di,azacycl aIkyI and
substituted 20 (heterpeygie)merhy}apdRek groywpy (Fubstitption Splesh
and subgtohustdaightabl aeaﬁbnaakxlc l;lamqllqet ed from

t hi onor phol i nyl err thlonD i.N
3-(C[erP -qe?/r])‘c‘?%% I(%]'P.tchuéﬁ%h'bla &R#tﬁd%”m
substittfed N-az oagaﬁ.ngace’pleelaeadeda*ﬁ-ammnd:pmpdamlcyhplas

er]r err + y ;6188 ahky! - 1-imid-
a6y L pyrroly LEb188EE Re1d, SIBGEREICLfETA) Said! -1 T €
azoly pyrro errf)a
3-(derr]- C[err])ﬁﬂ%@#DQP$@Y¥be¢C1; 99ﬂatbﬁyﬁnaat19@F§$rPfCFéﬁﬂ])
al kyl -1 -pyrazol yl catBé

PRI AR Corly zig Fafépwiail% f&wugstqtuu]c?na'%ﬁa]tff& yl

and beﬁh$n1dazolyfroﬁhnéthoxychcbanynq ethoxycarbonylp aamynmxynannaﬂyi,

Ao G oM 2. BhopokYEABSony1, | isopropendleatiblivd)y, ikatpbld -

(benzinidazolyl) euhqugenbonylaznhpuﬁoawaasbb@wﬂbu

(het erocycl e) am ng_. 168888l B8RV G e R ai ght or
branched (Clerr]- err é’E P de Ryl? E&t )a(iﬁPoxyam:Lno groifg! '
substl utlon selected from methoxy, ethoxy, n-propoxy,
20 l-methylethoxy, n-butoxy, 2-methylpropoxy, and

1,1~dimethylethoxy: (c3-cs)cycloalkoxyamino group
selected from cyclopropoxy, trans-1,2-dimethylcyclo-
propoxy, cis-1,2-dimethylcyclopropoxy, cyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,

25 bicyclof[2.2.1]hept-2-yloxy, and bicyclo[2.2.2]oct~2-yl~
oxy and the diastereomers and enantiomers of said
(C3-c8)cycloa1koxyamino group:; (cs-clo)aryloxyamino
group selected from phenoxyamino, l-naphthyloxyamino
and 2-naphthyloxyamino; (c7-cll)aryla1koxyamino group

30 substitution selected from benzyloxy, 2-phenylethoxy,
l1-phenylethoxy, 2-(naphthyl)methoxy, 1-(naphthyl)-
methoxy and phenylpropoxy:

R2 is selected from hydrogen; straight or branched
(Cl-c3)alkyl group selected from methyl, ethyl,

35 n-propyl or 1-methylethyl; (C,-C, )aryl group selected
from phenyl, a-naphthyl or pg-naphthyl: (C7-c9)ara1ky1
group such as benzyl, l-phenylethyl, 2-phenylethyl or
phenylpropyl:; a heterocycle group selected from a five



(heterocycl e) met hyl am no group selected from 2- or

-6~ ' 3-furyl met hyl am no, 2- or 3-thienylnethylamno, 2-, 3-

or 4-pyridyl nethylam no, 2- or 5-pyridazinyl nmethyl - am no,

2- pyrazi dyl et hyl am no, 2-(imdazolyl)nethyl- 5 am no,

(benzi m dazol yl' ) net hyl am no, and (benzot hi azol yl' ) net hyl am no and
substituted (heterocycl e) met hyl am no group (substitution

sel ected fromstraight or branchet~(Cerr]-Cerr])alkyl);
carboxy(C[err]-Clerr])al kyl am no group selected from 10 am noaceti c
aci d, a-am nopropionic acid, . [err]-am nopropionic acid, a-butyric
acid, and memberiad anARAbHIR 3% SARYKAERY YHT cvakhi oner ¥/ oP/s§i 9T
carboxy(( err] - Ciser hetaidodtoh pttiondlly having a benzo or pyrido

(C[err]-C[err])aIkOéyq@rbggyhani 0 _group substitution selected 15

f r om met_hoxycar by} , al 1yl oxycar bonyl ,

propoxyéarbonyl, | soproproxycarbonyl, 1,1-dinethyl-

et hoxycar bonyl, n-butoxycarbonyl, a 2- met hyl pr opoxycar bonyl ;
(Clerr]-Cerr])al koxyam no group substf I on selected from

met hoxy, ethoxy, n-propoxy, 20 1\ - me? hyl etQoxy} n- but oxy,

2- et hyl propoxy, and 1, > et hyl et hoxVz
(err]-Cerr])cycl oal koxyam no group sel ected from cycl opr opoxy,
trans-1, 2-di net hyl cycl o- propoxy, cis-1,2-dinethylcycl opropoxy,
cycl ob&Poxy, cycl openzoxy N,cyql chexoxg/e cycl ohept oxy,

cycl ooct oxy, 25 bi cycl o[ 2. 2. 1] hept - 2-yl oxy, and

bi cycl o[ 2. 2. 2] ocsuhylas pyrrolyl, demethyXirmdalyl; cindokyd, aRdpyrapilisner s
of 'said : er Iy - I+ oal K¢ ] oup;.
(Cerr]-Cerr]) afilﬁ‘ %yar#ﬁgﬁglgﬁwl’gr%y%i;@? d’ F?%Fnr%ﬁggg%ﬁg%aﬁg}’
1- napht hyl oxyani #granyl, benagﬁﬁnﬁnﬁﬁﬂu#snn%@&##¢kh}enY}. thienyl,
(Cerr]-Cerr]) apdnoe®iemiinorsdtenikolyl, oBUbstivethenbépbact ed from
benzyl 38y, 2-phen¥jethQ€y,, .

aromatic ring with two N, 0, S or Se heterocatoms

optionally having a benzo or pyrido ring fused thereto:-

z!

zl
1 y:
/ or /
20 7

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

25 lyl, benzoxazolyl,'indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, 0, S or Se heteroatoms and an adjacent appended
O heteroatom:

A

30

35 (A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: Ca-aryl: substituted c6-ary1
(substitution selected from halo,(cl-c4)alkoxy, _
trihalo(c1~c3)alky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)alky1amino or carboxy) ; (c7—cg)—



1- phenyl et hoxy, 2- (naphthyl)nethoxy, 1- (napht hyl) - : met hoxy and

phenyl prropoxy; R2i s sel ected from hydrogen; straight or branched
(derr]-Cerr])al kyl group selected fromnmethyl, ethyl, 35 n- propyl
or I-nmethylethyl; (derr]-Cerr])aryl group selected from

phenyl, a-naphthyl or [err]-naphthyl; (C[err]-Clerr])aral kyl
group such as benzyl, 1-phenylethyl, 2-phen¥bgthyl or
phenylpropyl; a heterocycle group sel ected oma five
menbered aromatic or saturated ring with one N, 0, S or

fﬁe?gigroaton‘OptéQ?%k&¥0893h8952128958 9£oﬂy£%§o henk;F?h O%;ﬂ
i ndolyl, 2-pyrrol 2= henylethyauqy|phsn$ypr9pyﬁbny| 2. pyrrolinyl, ’
t et rahydr of ur anyl , furanyl, benzofuranyl, tetrahydrothienyl,
thienyl,s 15 benzot hi enyl or sel enazqlyl, or a five menbered

aromati ¢ ring w t #uehoaR, TTPu lagtam, crdittrrelactone, onijonally having
a benzo or pyridoinidgzbliainbher 6fON-aminoimidazolidinone, or a &ind

membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (c -C )

10 alkylthiopyridazinyl, or a six membered saturated ring
with one or two N, O, S or Se heteroatoms and an
adjacent appended O heteroatom such as 2,3-dioxo-1-
piperazinyl, 4-ethyl-2,3-dioxo-l-piperazinyl,
4-methyl-2,3-dioxo~1l~-piperazinyl, 4-cyclopropyl-

15 2-dioxo-1-piperaziny1,'2-dioxomorpholinyl, 2-dioxo-

thiomorpholinyl; or -(CHz)nCOOR4 where n=0-4 and rR? is
selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl; or (cs-clo)aryl group
20 selected from phenyl, a-naphthyl, or g-naphthyl:

R3 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, a-naphthyl or g~naphthyl: (c7-c9)ara1ky1

- 25 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:
/\y or ( : g

4 Z

30

35
Z = N, O, S or Se

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



such as imdazolyl, pyrazolyl, benzi m dazolyl, oxazo- 25 lyl,

benzoxazol yl, indazolyl, thiazolyl,  benzothiazo- lyl,

3-al kyl -3Hi m dazo[ 4, 5- b] pyri dyl or pyridylimd- azolyl, or a five
mentser ed*saturated ring with one or two N, O, S or Se heteroatons
and an adj acent appended O heteroatom 30

[err] 35 (Ais selected from hydrogen; straight or branched

(derr]-derr])alkyl; Cerr]-aryl; substitutd®t Cerr]-aryl
(substitution selected fromhalo, ((err]-Cerr])alkoxy,

trihalo(C[err]-Cerr])alkyl, nitro, am no, cyano (C[err] gerr])

al koxycar bonyl , (@fB¥iy- BreYrEPARRINYH. n 3 -PY TEALIBYE ydrgfunanyl,
N 8- Henvl et vl afai:h tlgr aah)za;cfheﬁhgd fﬁ-.@ﬂrlawaﬂo, f}Y'&iJhalHy]:[ ,
-phenyl e or as [err rol actam
[ePr]-%utyrglacto RiSRY: °FhF8&fEFFEIX§HeQﬁ’QN-éM eW&%ﬁ?%ﬁldinone,

or a si aronahaced'lagomthhctmongl wikt,h Soloer Se hlertexrddtiomiser oat ons
' optionally having a benzo or pyrido ring fused thereto:

z! z!
1 "2
/ or /
10 7

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

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazo-

15 1yl, benzoxazolyl, indazolyl, thiazolyl, benzothiazo-
lyl, 3-alkyl-3H-imidazo[4,5-b]pyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
0 heteroatom:

A A

20

25

(A is selected from hydrogen: straight or branched
30 (c,-C,)alkyl; C -aryl; substituted C.-aryl

(substitution selected from halo,(cl-c4)alkoxy,

trihalo(cl-c3)a1kyl, nitro, amino, cyano, (cl-c4)-

alkoxycarbonyl,_(cl-c3)a1kylamino or carboxy): (c7-c

aralkyl group selected from benzyl, l-phenylethyl,
35 2-phenylethyl or phenylpropyl)

o)~

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



such as pyridyl, pyridazinyl, pyrazinyl, symtriazinyl,

unsymtriazinyl, pyrimdinyl or (CL-C3) 10 al kyl t hi opyri dazi nyl, or
a six nmenbered saturated ring with one or two N, O S or Se

het ér oat 6ns and an adj acent appended O heteroat om such as

2, 3-di oxo-1 - - pi perazinyl, 4-ethyl-2,3-di oxo-I|-piperazinyl,

4-met hyl- 2, 3-di oxo- 1-pi perazinyl, 4- cyclopropyl 15
2- di oxo- 1- pi perazi nyl, 2-di oxonorpholinyl, 218 oxo-
t hi onor phol i nyl ; or (CH[err])[err]CCCR[err] where n=0-4 and Rlerr] is

sel ected fron1hydro en; strai hranch rr aIkyI
group sel ect ed fﬁﬂﬂgﬂﬁfﬁé ﬁﬁ%ﬁc ring Wit th ﬁnﬁrﬁﬂthEFelﬁn&Eﬁ%%ﬁﬁ%ﬁ

(C[err]-C[enﬂ)eﬂsucMrmﬂppﬁﬁldyl, pysaaazueylfrpyrphdnyl, sym&ﬂhuhﬂ;nyr,

- napht hyl ; f d
LE;Lth%F d un?%?er Tg%fﬁ?i )gyggbggro % gel ?ﬁegog #Ythfﬁyyr hyI
n- propyl” or 1-netdgzinny orogesn}-: mpaba]r)edr patyrateds singt with one or
from phenyl, a- naphtiy 'ogrs[syhenﬁa@b%htome%ﬁarhnqaaﬁahhn%r Appénded

group such as benzyl, 1- K i 3
phenyl propyl ; 61FR3Q9¥E§%¢E°Br§BS séFeEvéddﬁPEHr -pipgrazinyl,  pppered

aromatic or saturgtethyl+g, s-dhogde1MNpiPerazinyl, 4-methy$ezbet-armaddun-

optionally having a benzo o ridogr t her 30
Cerrl . 3 Db g ingl AR PbR8exL -2 A eraa I Bl e R AT
2-pyrr&Pi- 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; or

-(CHz)nCOOR4 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
(cs-clo)aryl selected from phenyl, a-naphthyl or

15 f-naphthyl; with the proviso that R and R3 cannot both
be hydrogen;
or R2 and R3 taken together are -(CHZ)ZB(CHZ)Z-,
wherein B is selected from (CH2)n and n=0-1, -NH,
-N(cl—c3)alky1 [straight or branched], -N(Cl-c4)a1koxy,

20 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.

25 Preferred compounds are compounds according
to the above formula I and II wherein:
R is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and

30 octyl; a-mercapto(cl-c4)alkyl group selected from
mercaptomethyl, o-mercaptoethyl, a-mercapto-1-
methylethyl, a-mercaptopropyl and oc-mercaptobutyl:;
a—hydroxy(cl-c4)a1ky1 group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl,

35 a~hydroxypropyl and o-hydroxybutyl;
carboxyl(cl-cs)alkyl group; (c6-c10)ary1 group selected
from phenyl, a-naphthyl and g-naphthyl:; (C7-c9)ara1ky1
group selected from benzyl, 1-phenylethyl,



-9- dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

furanyl’, benzofuranyl, tetrahydrothienyl, thienyl, benzot hi enyl
or selenazolyl, or a five nmenbered 5 ° aromatic ring with two N, 0, S
or $e heteroatons optionally having a benzo or pyrido ring fused
t her et o: [err] such as imdazolyl, pyrazolyl,
benzi m dazol yl, oxazo- 15 lyl,” benzaggzol yl, indazolyl, thiazolyl,
benzot hi azo- lyl, 3-al kyl - 3H—|n1dazo[4,5-b]pyridyl or
pyridylinid- azolyl, or a five nmenbered saturated ring with one

t wo2Nph@ny2ethy3e aid ginaiyiprapyd an adj acent appended
o het eroatom 20

hydrogen stralgﬁPb8F1§P§ﬁ845075@)EraﬂkY%(ﬁ%ﬁqﬁ Qﬁ%ﬁ??§é§$f?ﬁe 8€a%;§P

substi t ut ed C[ erf}:oar yslalo, (C1 o] )(asll]nslt,l tnittro, ydrexy, famimo, mono-

et Ve bl S il e R
(Jerr]- C[err])aKﬁir§q0ﬁékN S&%ﬂﬂﬂ&b q¥3ng And[carhgxY] ; ar al kyl

group sel ected fgdmjbeaaylectbunei diydtogedp and (C 1P ETHY Bt Syledted

phenyl propyl) 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
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D):

W is selected from amino; hydroxylamino; (cl-clz)

15 straight or branched alkyl monosubstituted amino group
substitution selected from methyl, ethyl, n-propyl,
l1-methylethyl, n-butyl, 1l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl, 1,1-di-
methylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,

20 n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl, 2,2-di-
methylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~dimethylbutyl, l-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl and the
diastereomers and enantiomers of said branched alkyl

25 monosubstituted amino group; (C3-cs)cycloa1kyi '
monosubstituted amino group substitution selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl, cis-1,2-di-
methylcyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, bicyclo{2.2.1]hept-2-yl, and

30 bicyclo[2.2.2)]oct-2-yl and the diastereomers and
enantiomers of said (C3-c8)cycloalkyl monosubstituted
amino group; [(c4-c1°)cycloa1ky1]alky1 monosubstituted
amino group substitution selected
from(cyclopropyl)methyl, (cyclopropyl)ethyl,

35 (cyclobutyl)methyl, (trans-2-methylcyclopropyl)methyl,
and (cis-2-methylcyclobutyl)methyl: (c3-c10)a1keny1
monosubstituted amino group substitution selected from
allyl, 3~-butenyl, 2-butenyl (cis or trans), 2-pentenyl,



such as [err]-butyrolactam [err]-butyrol actone, I m dazol i di none
or 'N-am 'noi m dazol i di none, or a six

-10- ' menbered aromatic ring with one to t hree N het eroat ons
such as pyridyl, pyridazinyl, pyrazinyl, symtriazinyl,

unsymtriazinyl, pyrimdinyl or (Cferr]- C[err])alkylthiopyri-

dazinyl, or a six nenbered saturated ring MAHB one or two N, .0,
S or Se heteroatons and an adj acent appended 0 heteroat om such
as 2, 3-di oxo- 1- pi per azi nyl, 4- et hyl - 2, 3- di oxo- 1- pi perazi nyl ,

4-met hyl - 2, 3- di OXg=det 3-d2neehdd -Ibut -methyl~2-butenyl
4- cyclopropyl 2- d?oxg Tn ! e?a2|nyb %g& eng dloxgﬁ%rﬁ%o 1 u eny

nyl
2- d|oxothlonDrphoPrﬁypl°BPntenY1 and 2-cyqlehepErmyili] cdSA61¢) dFet e n=0- 4

??:F Rl ]er;:][ l S] ;se: E&li'xedufbéﬁitgted amino Wf %&bsﬁiﬁ‘b’ﬁtﬁ{&r? @ei&@lﬂ@dlelﬂrom
err]-glerr])a sel ect.e r ro or

1- net hyl et hyl ; orpxenyi Sha nPEPEPV?fC[éFbT?F] §é@§@ﬁ@HxF?éHF§ﬂ%ﬁ§|

a- napht hyl or 15 substitheioh- Bamhbhyﬂ,fmbmhbhh&yﬂnomﬂphéﬁgieﬁﬁxii] and

Rl err] cannot bot _ be h _ rr]
taken together aré@ p?ﬁﬁfé P?ﬂérr]ﬁ?éﬁ?ér??}ﬁbt§yl l(¥hégﬁ¥HJ%§§§E§*fB S
sel ect ed fron1(CHFadrphFBylprepwlm Ostraight or branched gysmesyical|
[straight o branghgdbetsbabhcie] <6 ohehighkiitho Froup subsCrtifofonsul

or subsjjtuted congeners selecte J;i prolln ethyl (L
or D)prolinate, nBfpREELAcLrom d1methy1 py Adgthyilne @ and t he

pharnacologicalIydi-n-propyl;acegﬁhahhacgngaﬁs&uytdtmngﬁgan|c salts or
met al

. ex err.ed conpounds are
conpounds accordiﬁ§3 E ?gy°i°a}5y}ﬁglgﬁb9€°98?ﬁﬁﬁ§q15¥ qq %éggégéﬁ
Ris selected froﬁrbyddmgyclopropyghtddcybﬂabuhqd dicyclopentyl,

dicylohexyl and dicycloheptyl:; straight or branched

unsymmetrical disubstituted (c3-c14)alkylamino group

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

(c4-c14)cycloa1kylamino group wherein the total number

of carbons in the substitution is not more than 14:;

20 (c, ca)azacycloalkyl and substituted
(c )azacycloalkyl group selected from a21r1d1nyl,
azetldlnyl, pyrrolidinyl, piperidinyl, 4-methylpiperi-
dinyl, 2-methylpyrrolidinyl, cis-3,4-dimethylpyrroli-
dinyl, trans-3,4~dimethylpyrrolidinyl,

25 2-azabicyclo[2.1.1]hex~-2-y1,
5-azabicyclo{2.1.1]hex~5-yl,
2—azabicyclo[2.2.1]hept-2-y1,
7-azabicyclo[2.2.1]hept-7-yl, and
2-azabicyclo[2.2.2]oct-2-yl and the diastereomers and

30 enantiomers of said (C,-Cg)azacycloalkyl and
substituted (cz-cs)azacycloalkyl group;
l-azaoxacycloalkyl group selected from morpholinyl and
l-aza-5-oxacycloheptane; substituted
l-azaoxacycloalkyl group selected from 2—(cl-c3)a1ky1-

35 morpholinyl, 3-(C,-C,)alkylisoxazolidinyl, tetrahydro-
oxazinyl and 3,4-dihydrooxazinyl; [1,n)-diazacycloalkyl
and substituted [1,n]-diazacycloalkyl group selected
from piperazinyl, 2-(cl-c4)alky1piperazinyl,

15



(derr]-Cerr])alkyl group selected fromnethyl, ethyl, propyl,

| sopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and 30 octyl;
a-nmercapto(Cerr]-Cerr])al kyl group selected from

mer eapt oret hyl , a- nercapt oet hyl, a-nercapt o- 1- nmet hyl et hyl ,

a- mer capt opropyl and a- nercaptobutyl; _
a-hydroxy(derr]-Cerr])al kyl group selected fron1 hydr oxynet hyl ,
a- hydr oxyet hyl , ~ a- hydr oxy- 1- net hyl et hyl , 35713 a- hydr oxypropyl and

a- hydr oxybutyl ; carboxyI(C[err] C err])al kyl group;

d I d
(Gerr) el ot (@ SR BBl omag o1, 2, ALETYRURPHespr BB o
benzyl, 1-phenyl et!-hw -C )alkoxypxperaz:.nyl, 42(<p§-e© )31'hy| and

phenylpropyl ﬁxl%ry§i$éié£iﬂff$cIfﬁ*&r ﬁ¥i 950 Pdlaza-

[substlgytlon sel tl )al kyl', n|tro

hydroxy. ani no, roMe¥clo[2.2.1]heptrR=¥hps?i h@pa-s-me ylbicyel

(derr]-err])al J@.niP‘?e ptey1) ﬂﬂdi&ﬂékﬂﬂethylblcycloﬁ .2.2)~
ny

I I
Sel cct &d 11om hy@UEATER meﬁ??e?%ﬁaﬁﬁ &xpipigrolofs 5 2ipPyy

met hyl , ethyl prapwil andptheydiadtiéyéomernsbot yénantiomers ofiesajd and

neymmeyii ¢ carbork b aREeittof T, Fhe' ppttPeaStd ERTREBEKCD, ) ¢

maybe B8 either t¢E¢1¢mbhﬁleg¥@np.orltanathlaCYCIOalkEﬂvauﬁaﬁubﬁﬁhtn§#érs

(L or D); 1-a¥¥ﬁﬁ1§@* fﬁk rEbléW%E&XfoEIGHiomo ho- -
(Cferr]-Cerr]) 15 ral ght ranched al kyl nDnosubstltuted am no
group sﬂﬁﬁiltLRT6ﬁ1§€ib%%%%ﬂ?h%ﬁ@?%?¢®4ln¥}h??d = bFerfs) =
1-nethyl ethyl, n-dpdydalily Ilﬁhiwxh GEPIYLinyl fretivaPo DYl | and substituted

b0 o -8 g eI ok fppansi g LT

1, 1-di ﬁ?thylbutyIaleIbIhlmldazolyl 3- (c )alkyl-l-imldazolyl,
l1-pyrrolyl, 2-(cl-c3)alkyl-l-pyrrolyl, 3-(c1-c3)a1ky1-
1-pyrrolyl, 1l-pyrazolyl, 3-(c1-c3)alkyl-l-pyrazolyl,
indolyl, 1-(1,2,3-triazo~ 1lyl), 4-alkyl-1-(1,2,3-tri-
azolyl), 5-(Cl—c3)a1kyl-1- (1,2,3-triazolyl),

20 4-(1,2,4-triazolyl, 1l-tetrazolyl, 2-tetrazolyl and
benzimidazolyl; (heterocycle)amino group said
heterocycle selected from 2~ or 3-furanyl, 2- er
3-thienyl, 2-, 3- or 4-pyridyl, 2- or S5-pyridazinyl,
2-pyrazinyl, 2-(imidazolyl), (benzimidazolyl), and

25 (benzothiazolyl) and substituted (heterocycle)amino
group (substitution selected from straight or branched
(cl-cs)alkyl): (heterocycle)methylamino group selected
from 2- or 3-furylmethylamino, 2- or 3-thienylmethyl-
amino, 2-, 3- or 4-pyridylmethylamino, 2- or S5-pyri-

30 dazinylmethylamino, 2-pyrazinylmethylamino,
2-({imidazolyl)methylamino, (benzimidazolyl)methyl-

"amino, and (benzothiazolyl)methylamino and substituted
(heterocycle)methylamino group (substitution selected
from straight or branched (Cl-cs)alkyl);

2-c4)alkylamino group selected from
aminoacetic acid, e~aminopropionic acid,
p-aminopropionic acid, a~-butyric acid, and
p-aminobutyric acid and the enantiomers of said

35 carboxy (C



e, .

met hyl butyl, 3-methyl pentyl, 1,2-dimethyl butyl,

1, 3-di net hyl butyl, 1-nethyl-1-ethyl propyl, heptyl, octyl, nonyl,
decyl, undecyl and dodecyl and the . di astereoners and enanti oners
of said branched al kyl 25 nonosubstituted am™no group;
(derr]-Cerr])cycl oal kyl nonosubstituted am no group
substitution selected from - cycl oproppyl ,
trans-1, 2-di net hyl cycl opropyl, cis-1,2-di- met hyl cycl opr opyl ,
cycl obutyl, cyclopentyl, cycl ohexyl, cycl oheptyl, cycl ooctyl,

bicyclo[2.2.1]hep¢a£bq*y( ngﬁpalkylam1ﬁ¢cqnbu§2 2.2]oct-2-yl and the

di ast er eoner s and(cl_c4)alg %Q%#gﬂgi§m?%%f§f$Tég?err}}gég QQ:EXFE tﬁ%

nonosubsti t ut ed
nmonosubstituted £from methaxyqorgoon]a, setisexyocarbonyl) caltyloxycar onyl.

from(cyd opr opyl );p%pa Bhgfr °P¥$§f6;9¥$xy§§rbonyl 1cycaehetniyyaet hyl,

(trans-2- nethylcyclopr
(ci s-2- net hyl cyci SHR® §Y? ﬂ?er(EIE¥F?xI$%FP?¥Yhtk%ﬂ?lz’methylpr°'
gDBObeSf'tgtgdt i&béwﬁﬁﬂyﬁbeCI*ﬂlé&ﬂkéf&&ﬁiﬁ@ grotd substitutdbhy!,

ut enyl , ute r tran en
oo Sabteg, PooblaRRNor?, PELER SR romORE, 1 TRS R 5y
2- cycl opent enyl aathGnychehutenyL 2-néXrylprapexy] )andl1l,1~dimethyl-
nonosuhgti t ut ed ' [o bst f | and
naphfﬁyf’ ! ‘(J g erw “p é“ éagi%féié’&rfﬂ&‘?%fgo éPgﬁg %ubs}:ltueggﬂy
sel ect ed from berggiecte hﬁh?ﬂe@ﬁ?lOPrOPOXY: tranghbndtréingthylcyclo-
2- (naphthyl)netfwﬁroéoﬁﬁppeib¥i ﬂﬂabméth¥1cyclo §§£§¥§;% éPéBﬁfbxyStralght

pt

or :branched symmetric flsu stitute err aIk [ ani no
gr oup substltutldﬁVQkPPent°steF¥E REXOBY F¥Et th?Yc PFE Kopyl
and di -BigyeDyf2.3yrIRépte2dyTiogypsind bdyclo[2.2.2]oct-2~

(erriscler]) ey @@%%@%ﬂg $i ¥ Eatebitd hhd"eRehEtbilire of sata 11OT
8)cycloalkoxyamlno ‘group; (c clo)aryloxyamino

group selected from phenoxyamino, l-naphthyloxyamino
and 2-naphthyloxyamino; (c7—c11)arylalkoxyamino group
substitution selected from benzyloxy, 2-phenylethoxy,

20 1-phenylethoxy, 2-(naphthyl)methoxy, 1-(naphthyl)-
methoxy and phenylpropoxy;:
Rz is selected from hydrogen; straight or branched
(cl-c3)alkyl group selected from methyl, ethyl,

. n-propyl or 1-methylethyl:; (cs-clo)aryl group selected

25 from phenyl, e-naphthyl or g-naphthyl; (C,-Cg)aralkyl
group selected from 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

- 30 having a benzo or pyrido

ring fused thereto:

Z = N, O, S or Se

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



di cyl ohexyl and dicycl oheptyl; straight or branched 15 unsymet ri cal

di Substituted (C[err]-Cerr])al kyl am no group wherein the total
nunmber of carbons in the substitution is not nore than 14;
unsymet ri cal di substituted (err]-Cerr])cycl oal kyl am no group
wherein the total nunber of carbons in the substitution is not
nore than 14; 20 (Cerr]-derr])azacycloal kyl and substituted
(Cferr]-Clerr])azacycl oal kyl group sel ected 'f]r%m aziridinyl,

azeti di nyl, pyrrolldlnyl pi peridinyl, 4-methyl piperi- di nyl,

2- nethylpyrrolidl ci pyry ¢ F#gﬂydr

trans- 3, 4- di net hy P‘dl ?dﬁ%g%lwl 2 ngfz% ]T%:H)X:II o[tf hex- ﬁnyl,
5-azabi cycl of 2. 1. :pwen¥51ybenzofuranyléztﬁ&ﬁﬁhﬁdﬁqﬁuaqpxmAuﬂh;%pxﬂn

7-azabi cycl o[ 2. 2. EEB%BEhZ.e\val %i:d selenazoly12 ekl opis)ed membeddedt - 2- Y1 and

t he dlas%freoners and g tloners of said

(Cerr] err]) az&EPBRL: Pkﬁlngnd“th two N, Qu& i9%18&) heteroatoms
(Cerr]-Cerr])azeptibnaily havdtiy a benzo or pywriduating duded tiiexyto:

sel ected from norphol i nyl and 1- aza- 5- oxacycl ohept ane;

substituted 1- azaoxacygl og)ikyl groupselgcted from

2-(Cerr]-Cerr])al kyl - 35 | hol i nyl \z

3- (C[err] C err])al kyli soxazol i di é?%eﬁfahyd -/ oxazi nyl and
al kyl and substituted

3,4 gﬁgrooxazinyl [ 1, n] -di azac€yc
n] zacycl oal kyl group sel ected from pi perazinyl,
Clerr]- C[err])alkylplperazmylz or 2! = N, 0, S or Se

& .
,1%):- di met hyl pi per ﬁ?F CLer i Lug[aer r %ﬁﬁq %‘ﬁ:‘é‘}wyﬂer o?ﬂarﬁﬂ"
5-

Clerr]- C[err] )iyl, benzoxamymﬁmwmmylthﬁmmxwm

, 5-di aza- bi,c t a EE;QHIT -

2.2.1] hept - >. yl, 18Ls 3E4Tkea r?éﬁji]"pt(:a%i@ [5‘2‘%"‘31’&"33[;1 of 1%3'
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heteroatoms and an adjacent appended

O heterocatom:

20 CZS\\O . C;&\o or Z-'f-ko

A

[
2-
2
4
2
[

(A is selected from hydrogen; straight or branched
(cl-c4)a1ky1: Cs-aryl; substituted cs-aryl

25 (substitution selected from halo, ( C,-C,)alkoxy,
trihalo(cl-ca)alkyl, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy): (c7—c9)-
aralkyl group selected from benzyl, 1l-phenylethyl,
2-phenylethyl or phenylpropyl)

30
such as q~-butyrolactam, ~y-butyrolactone,
imidazolidinone or N-aminoimidqzolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as'pyridyl,'pyridazinyl, pyrazinyl, sym-triazinyl,

35 unsym-triazinyl, pyrimidinyl or (cl-CB)alkylthio-
pyridazinyl, or a six membered saturated ring
with one or two N, O, S or Se heteroatoms and an
adjacent appended O heteroatom such as 2,3-dioxo-1-



- R

oct-2-yl, and 2,5-diaza-5, 7-di net hyl bi cycl o[ 2. 2. 2] oct - 2-yl and

t he di astereoners or enantionmers of said [ 1, n] -di azacycl oal kyl
and substituted [1,n]-diaza- 10 cycl oal kyl group;

1- azat hi acycl oal kyl and substituted - 1- azat hi acycl oal kyl group
sel ected from t'hi onorpho- i nyl, ,

2-(Cerr]-derr])al kyl t hi onor phol i nyl- and 3-S]§§C_[err]-C[err])-
t

cycl oal kyl t hi omor phol i nyl; N-azolyl and subs ut ed N azol yl

group selected from 1l-imdazolyl, 2-(Clerr]-Cerr])- 15
al kyl - 1-i m dazol yl - r]- AR AN :
1- p%rrol yl, 2-(CF(EaLPr _a&?gﬁ]],% é’iqlﬁﬂﬂl)-?y’ﬁloqiﬁ’f%( eér(]lr.T%&%:rlf]lal kyl -
1-pyrrolyl, 1-pyfapethyl-2,CcldanedRinerasinyl, freyelgpropyl-
i5n<(3|<():|[ yl, ] 1E:[( 1, 2j Qalhfg.bl@céiti-l l'ﬁzergktiah}w,' 'ﬁTdﬂoa?oﬁcfﬁﬁolinﬂl, 12-2-dio?6_0| yl I) |

- erg]-Cerr . --f,,-rlaz , 4 - Jtrigazol yl,
1-tetra§o| yl, 2-%:39'%‘?613}\‘3 1; or 'é)él'yz}qefré?%n JBRFS | ,=S'4 ana R*48'Y |
(hfet eroclycl e) an selgctieéd Trioh hydrogen: sietaigitly e lsﬂml:hed from2- or
3-furanyl, 2- or 3-3.hien - - - ' =q Or
5-pyri d)altzi nyl , ('cl-c3) alkﬂ’-lp;#rg’zq%ni%%l%‘ﬁ% %Igé%@%§f%e%§ﬁ%ldazol yl),
and 25 ( bepropyilaral yi-medhylatthyl t QE A4t £42ryl eguakpo
group (substitut] r raiagt;,;i an(“gh.@g :
(Cerrjgderr]) aFE?f)E?Ie%Ctﬁgﬁg} (?gmgﬁte])'rret hy Iffz{rtr.?ﬂri{)l'gr ouppglétlheyclt ed
from 2= or 3-fur® ndeh Gted fvl"-'@? hydregeRi mkraight or branchgqdi o 2-
3- or 4-pyridyl rrrgchybgrrhrm:yﬂgwu&méct&ﬁ from metrd;rmj ngtnglhyl am no,

n

2- pyrazi nyl net hy| ami - (Ji.m dazo} yl th I NQ

(benzi ni dazol yl ) REPRPPYL or 1'methY§ré“'r¥b‘{P'andé‘{m'}e%#g?oﬁ?‘;‘ﬂe?ﬁ?ﬁ‘éﬁ\eﬁo

and substituted from phenylhetenaphthyl roat wmmmw:ouqqmaranm

sel ected r tr.a brar - G 15)

car box%/ Cerr]- Cfgﬂ’h %%Ly g% %%Ing olu'p g%ﬁ‘%ﬂ ﬂﬁiéﬂ; fe a#?'nggcet iCc

acid, <=am nopr ophenydpxepyl: a hetero?]{%%]g%ﬁﬁm(ﬁﬁWchﬁ@md? f?.ve

a]: bUt}’(rj' c acid, @Bfbered aromadi®¥ 'dr WHHASE | Firng withdoh8eNENONt EOBR' S

or sdl Se heterocatom optionally having a benzo or pyrido ring
fused thereto:

!

25 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

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

2! 2!
I > ) \Z
/ or /
33 Z



carboxy(Clerr]-Clerr])al kyl am no group;
(dJerr]-(err])al koxycarbonyl am no group substitution sel ected

from met hoxycar bonyl, et hoxycarbonyl, allyloxycarbonyl, 5

pr opoxycar bonyl , isoproproxycarbonyl, 1, 1-dimethyl-

et hoxycar bonyl, n-butoxycarbonyl, and 2-nethyl pro- poxycar bonyl ;
(derr]-Cerr])al koxyam no group substitutigr_ sel ected from

nmet hoxy, ethoxy, n-propoxy, 1-nethyl- et hoxy, n-but oxy,

2- met hyl propoxy, and 1, 1-dinethyl- 10 - et hoxy;

(derr]-derr]) csic®alade %5 1910U R ystaddllul ik¥hzimidazolyl sebesied from

cycl opropoxy, trans-1,2-dinethyl cycl,o- . prapaxy, .

ci s-1, 2-di net hyl @ivomz ;'omlyl' thlef)zocﬁ.ﬁ/(m%?w%zo-

cycl ohexoxy, cyclighgptamalkydy-Qmdatidaeo[4,5-b}pyridyl or pyridylimid-

bi cycl 0§2. 2. 1] hept -2- %l 0 a i 2. - 2- . . xy..and

t he di ast ereoner%tzgﬁ'g\iénan iao%r‘}s% 0 ?nlé%rédz s@ﬁﬁa@ed 3151119 with é’ﬂé’ o

( C3- C8) cycl oal kotpanitho Qyr Supr E€ hetergadions and @iy adjacent appendedr oup
sel ected from phepdiPdabomk- Napht hyl oxyam no and

2- napht hyl oxyam no; (Cerr]-Cerr])aryl al koxyam no group

substitution selected from benzyl oxy, 2-phenyl et hoxy, 20

1- phenyl et hoxy, 2-(naphthyl) et hoxy, 1-(naphthyl)- met hoxy and
phenyl pgopoxy; R2 is selected from hydrogen; straight or

br anched (derrl-Cferr])al kylzgroup sel ed fromnethyl, ethyl,
n-propyl or l-nmethylethyl /X err]-CE )aryl group Felgcted 25

from phenyl, a-napht hyl QIr]-nap x\(CLqrr]- err ar al kyl

group sel ected from benz ophenyl et o “pheayl et hyl or
phenyl propyl ; a heterocycl e group | sel ected ffroma five nenbered
aromatic or_saturated ring yWth one N, 0, Saor Se heteroatom
optio ly 30 havi ng a benzo or pyrido ring fused

t her et ©: 35 [err] such as pyrrolyl,

N-nmet hyl i ndol yl, indolyl, 2-pyrroli-
(A is selected from hydrogen: straight or branched
(cl—c4)a1ky1; cs—aryl: substituted cs-aryl
(substitution selected from halo,(cl-c4)a1koxy,

20 trihalo(cl-c3)alkyl, nitro, amino, cyano, (C,-C,)-
alkoxycarbonyl, (cl-c3)a1ky1amino or carboxy): (C7-C9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

25 such as y-butyrolactam, q-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or -

30 (cl-c3)alkylthiopyridazinyl, or a six membered
saturated ring with one or two N, O, S or Se _
heteroatoms and an adjacent appended O heteroatom such
as 2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo~l-pipera-
zinyl, 4-methyl-2,3-dioxo-i-piperazinyl, 4-cyclopropyl-~

35 2-dioxo-1-piperazinyl, 2-dioxomorpholinyl, 2-dioxo-
thiomorpholinyl; or --(CHz)nCOOR4 where n=0-4 and R? is
selected from hydrogen; straight- or branched _
(cl-c3)a1ky1 selected from methyl, ethyl, n-propyl or



e S e R

- 15- di nyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,

furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzot hi enyl
or selenazolyl, or a five nmenbered 5 aromatic ring with two N, O S
or Se heteroatons optionally having a benzo or pyrido ring fused
t her et o: [err] 10 such as im dazolyl, pyrazolyl,

benzi m-dazol yl , oxazo- lyl, benzoxagalyl, indazolyl, thiazolyl,
benzot hi azo- | yl, 3-al kyl -3H1m dazo[ 4, 5-b] pyridyl or
pyridylimd- 15 azolyl, or a five nmenbered saturated ring with one
or

two Neméknyl 8thye; hetelzegt-cgg) ap¢lageddeeantrom phdaryl ,
0 het er oat om 20

- e
(Ais selected frERIBRIFRGEOT ATRRHDGH B nRe proviso that! 2 hna
(derr]-Cerr])alRyl catthetr bethybe hyldrogented C[err]-aryl 25

el o err) °G 8 BV HATR KGR SobbaeR b LG oP )

al koxycar bonyl , (WpereincBeis] pelrptedi 508 (EHpdgxpPd pPePedn ig&wr])-
'-N(cl-c3)alkyl [straight or branched], -N(cl-c4)alkoxy,
oxygen, sulfur or substituted congeners selected from
(ﬁ or D)proline, ethyl(L or D)prolinate, morpholine,

10 pyrrolidine or piperidine; and the pharmacologically
acceptable organic and inorganic salts or metal
complexes. '

Particularly preferred compounds are
compounds according to the above formula I and II

15 wherein:

R is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl: a—mercapto(cl-c4)alky1 group selected from

20 mercaptomethyl, a-mercaptoethyl, a-mercapto-1-
methylethyl and c-mercaptopropyl; o-hydroxy-
(cl-c4)alky1 group selected from hydroxymethyl,
a~hydroxyethyl, o-hydroxy-l-methylethyl and
a—hydroxypropyl; carboxyl(cl—cs)alkyl group;

25 (Cg-C,,)aryl group selected from phenyl, e-naphthyl and
B-naphthyl; (C7-C9)ara1ky1 group selected from biézyl,
l1-phenylethyl, 2-phenylethyl and phenylpropyl; R~ is
selected from hydrogen and (cl-ce)alkyl selected from
methyl, ethyl, propyl, iscopropyl, butyl, isobutyl,

30 pentyl and hexyl:; '
when R does not equal R1 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):

35 W is selected from amino; (C,-C,,) straight or
branched alkyl monosubstituted amino group substitution
selected from methyl, ethyl, n-propyl, l-methylethyl,
n-butyl, l-methylpropyl, 2-methylpropyl, 1,l-dimethyl-



aral kyl group selected from benzyl, 1-phenylethyl, 2- phenyl et hyl

or phenyl propyl) 30 such as [err]-butyrol actam
[err]-butyrol act one, i m dazol i di none or N-am noi m dazol i di none,
or a sixs menbered aromatic ring with one to three N heteroatons

such as pyridyl, pyridazinyl, pyrazinyl, symtriazinyl, 35
unsymtriazinyl, pyrimdinyl or (Cferr]-Cler Llalkylthlo
pyridazinyl, or a six nenbered saturated ring with one or two N,

O S or Se heteroatons and an adj acent appended O het eroat om such

as 2,3-dioxo-1- e yl, n-pentyl, 2-methy1butyl, 1, 1-dimethylpPopyl,
plpera2|nyl 4- et hyl 3-di ox -I-

4- et hyl -2, 3- di ox8+2 'ﬂFH@F&ZPRFPPYAJc?CPSEKXE?PtYl n-hexyl,
: t2hdl 0Xx0 m% IOI pelr azjrpkethelgeateanr n]bql-aﬂnétnzwueyp zgzzdlmﬁthylbutyl,
i onor phol i n n an
sel ected fronyhydgoﬂsﬁﬁHépfgkghf é g%ﬁghﬁﬁé 1ﬁhgyf 1, ?tf%??fﬁ%féP&Y}alkyl
group sel ected frbrmmethint-l-ethylpropyl, hepbyby opgtydy Aenylhahdt debylor
err err])ar : e d I h
bonaphtnyl 10 - sha'tBHlatastereanits ahlehbRELBHERY, of PaB0 bikhenea
(derr]- C[err])aIR%kYQrvep°§§b§§ﬂ§§tﬁﬂoﬁmh§9hgrouEihy(C 'C g) cYcloalgydpy|
or 1-nethylethyl; mohb8ubktEkatel) ain:{hogggaapsshssﬁséution seleéﬁé&‘ e2Bany!

ey (irpLgﬁ%s?ﬁ?rf?pﬁphsﬁ%érﬁy? SnekhyTEFeidpapya opy O o P SV

het erocycl e groupcist¢redifmethyaciciopropyl, cyﬂBﬂb@tyﬂ acpokbpentyl,

LR o, e Riein celinggyy  pap brEShSEERL CHhgPLAgn! 1Y Paving
dlastereomers and enantiomers of said (c3-c8)cycloalky1
monosubstituted amino group; {(c4-c1°)cycloa1kyl}a1kyl

15 monosubstituted amino group substitution selected from
(cyclopropyl)methyl, (cyclopropyl)ethyl and
(cyclobutyl)methyl; (C3-clo)alkeny1 monosubstituted
amino group substitution selected from allyl,
3-butenyl, 2-butenyl (cis or trans), 2-pentenyl,

20 4~octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2~butenyl
2-cyclopentenyl and 2-cy¢10hexenyl:
(c7-clo)aralkylamino group substitution selected from
benzyl, 2-phenylethyl, l-phenylethyl,
2-(naphthyl)methyl, l1-(naphthyl)methyl and

25 phenylpropyl; straight or branched symmetrical
disubstituted (Cz-cl4)a1kylamino group substitution
selected from dimethyl, diethyl, diisopropyl and
di-n~-propyl; straight or branched unsymmetrical
disubstituted (C3-C14)alkylamino group wherein the

30 total number of carbons in the substitution is not more
than 14; unsymmetrical disubstituted (c4—cl4)cyclo-
alkylamino group wherein the total number of carbons
in the substitution is not more than 14;
(cz—cs)azacycloalkyl and substituted (cz-cs)azacyclo—

35 alkyl group selected from aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, 4-methylpiperidinyl, 2-
methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl, and
trans-3,4-dimethylpyrrolidinyl and the diastereomers
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[err] . such as pyrrolyl, N-nmethylindolyl, indolyl,

2-pyrroli- dinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl,
furanyl, benzofuranyl, tetrahydrothienyl, thienyl, benzot hi enyl or
selenazo#yl, or a five nmenbered 30 aromatic ring wwith two N, 0, S or
Se het er oat ons optionally haV|ng a benzo or pyrido ring fused

t heret o: [err] -20- -17-
such as im dazolyl, pyrazolyl, benzim dazolyl, oxazo- lyl,
benzoxazol yl , |ndazonI thlazolyl benzothlazo- yl

3-al kyl - 3H i mi dazeidt éharjtionens of $yidd(E] ncg)azscycloalkyhzgn§|subr a
ot o o oo e SRR (S L IVARE Sctontin spo N 0 © O
[err] 1-azaoxacycloalkyl group selected from morpholinyl and
l1-aza-5~oxacycloheptane; substituted l-~azaoxacyclo-
alkyl group selected from 2-(cl-c3)a1ky1morpholinyl,
3-(c1-c3)alkylisooxazolidinyl and tetrahydrooxazinyl;
[1,n]-diazacycloalkyl and substituted
{1,n]-diazacycloalkyl group selected from piperazinyl,
1o 2-(c,-C;)alkylpiperazinyl, 4~-(C,-C;)alkylpiperazinyl,
2,4-dimethylpiperazinyl, 4-hydroxypiperazinyl,
2,5-diazabicyclof[2.2.1]hept-2-yl, 2,5-diaza-5-methyl-
bicyclo[2.2.1]hept-2-yl, and 2,3-diaza-3-methylbicyclo-
[2.2.2]oct-2~yl, the diastereomers or enantiomers of
is said [1,n]-diazacycloalkyl and substituted [1,n]-diaza-
cycloalkyl group; 1=-azathiacycloalkyl and substituted
l-azathiacycloalkyl group selected from thiomorpholinyl
and 2-(c1—c3)alkylthiomorpholinyl: N-azolyl and
substituted N-azolyl group selected from 1l-imidazolyl,
20 2-(c,-C,) alkyl-l-imidazolyl, 3- (C,-C5)alkyl-1-imida~
zolyl, 1l1l-pyrrolyl, 2-(C1-c3)alkyl-l-pyrrolyl,
3-(c1—c3)alkyl—l-pyrrolyl, l-pyrazolyl,
3-(cl-c3)alkyl-l-pyrazolyl, indolyl, 1-(1,2,3-triazo-
iyl), 4-(Cl-c3)alkylfl-(l,z,3-triazolyl), 5-(Ci—C3)-
25 alkyl-1-(1,2,3-triazolyl) and 4-(1,2,4-triazolyl;
(heterocycle)methylamino group selected from 2- or
3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 3-
or 4-pyridylmethylamino, 2- or 5-pyridazinylmethyl-
amino, 2-pyrazinylmethylamino, 2~(imidazolyl)methyl-
30 amino, (benzimidazolyl)methylamino, and (benzothiazo-
1lyl)methylamino and substituted (heterocycle)methyl-
amino group (substitution selected from straight or
branched (cl-cs)alkyl): carboxy(cz-c4)a1ky1amino group
selected from aminoacetic acid, ec-aminopropionic acid,
35 A~aminopropionic acid, o-butyric acid, and
p-aminobutyric acid and the enantiomers of said.
carboxy(cz-c4)alky1amino group;
(Cl—c4)alkoxycarbonylamino group substitution selected



e

(Ais selected from hydrogen; straight or branched
(Jerr]l-Cerr])alkyl; Cerr]-aryl; substituted Cerr]-aryl
(substitution sel ect ed fromhalo,(Cerr]-(err])al koxy, 20
trihalo(Cerr]-Cerr])alkyl, nitro, amno, cyano, (Clerr]-Cerr])-

al koxycarbonyl, (Cferr]-Cerr])al kylam no or carboxy); (C[err] Cerr])-

aral kyl group selected from benzyl, 1-phenyL§ hyl, 2- phenyl et hyl
or phenyl propyl) 25 - such as [err]-bulyrol actam
[err]-butyrolactone I m dazol i di none or N-am noi m dazol i di none,
or asix . ﬂgﬂ@eﬁ ééPH@ﬁ £, réeﬂoseyéareaﬁ 10 Lbiﬁfokws&saaﬁorm
such as pyridyl, ridazi ny raz synttriazi X

(derr]-Jerr]) aléwkéaby@@wmpz; rwi-buaéxfcarxsoﬁynbeaﬁd 2—methylpro§at ur at ed
e o Broanany " (E5-c,) auxoryanf5a s8R TEpagE) Epeiehocen
4- et hyl - 2, 3- di oxcsdleched afrom methoxy, zethoxy, n-~propoxy,
L1230 s AEOY mimUELOP” SOkt Soropony, and
t hi omor phol i nyl ; 1'4%§ﬁ%h¥}9¥h¢¥¥txxf$grﬁ 1 WAEY bahkoxyamhuo RIEPRP | s
sel ect ed fro”‘hYQQﬂﬂﬁﬁitﬁéiéhggéléﬁtéﬁaffbﬁ enzyoxy, -phenylethoxy,
(Qerrjoderr]) al Ky S eSSy " XL 1B Wiy £ mdthomy P £ haShthy1) -

methoxy and phenylpropoxy:

: R2 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

i5 from phenyl, a-naphthyl or pg-naphthyl: (C7-cg)ara1ky1
group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl; a heterocycle group
selected from a five membered aromatic or saturated
ring with one N, O, S or Se heterocatom optionally

20 having a benzo or pyrido
ring fused thereto:

Z 4

Z - N, 0, S or Se

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

35 z! 2!
A Y
E[/> °r L’

rd

Z or 2V =« N, 0, S or S

30



1-nethylethyl; or (CJerr]-Cerr])aryl selected from phenyl,

a- naphthyl or [err]-naphthyl; with the proviso that R err] and

Rl err] cannot both be hydrogen; 5 or Rerr] and R err] taken
together “are -(CHerr])[err]B(CH err])[err]-, wherein B is
selected from(CHerr])[err] and n=0-1, -NH,

-N(C[err]-Cerr])al kyl [straight or branche@] -N(C[err]-Cerr]) alkoxy,
oxygen, sul fur or substituted congeners sel e&%d from (L or

D) proline, ethyl (L or D)prolinate, norpholine, 10 pyrrolidine or
pi peridine; and tgﬁcﬂhé%ngﬁﬁhggb§§hlygxgazo¥¥l Berizoh i So B Panba 284

I nor ganl c salts or

Particularly pref%Y}edbEBﬁﬁﬁéﬁﬂéY&pelndaz°1Y1 Rdaraivds Rerthiaze-the
ﬁbgve for mJlta I ﬁt 11'31511: 1-3H-\ih§.aalz@>[4 5-b]pyr1dﬁ lcfrl 26 SHefderiniam
ydrogeng straight_ or_ bran a rou

sel ect ed fromnet?@?i gthVF apF&Bﬁlmember e %ﬁﬂﬁaﬁ%# tﬁ&?ﬁ goﬁﬁty
pentyl, hexyl, hepwglNand, S or Se hetetrpatcmsrarch @ (@djEcent] appendedy |

group selected frB”ﬂngroat mer capt onmet hyl , a- nercapt oet hyl ,
a- mer capt o- 1- ?ﬁylethyl and a- nercaptopropyl; a- hydr oxy-
(dJerr]-derr])al kyl group sel ected fronlhydroxynethyl

a- hydr oxyet hyl , a-hydroxy-1 - erthyI a- hydr oxypr opyl ;
carboxyiddC[err]-C[err])aIkyI ; ,,(C[ rr -C[err])aryl group
sel ected from phenyl, a-naphthy and l dbphthyl
(dJerr]-(err])aral kyl group selected fr n1benzy| A :

| - phenyl et hyl , 2-phenyl et hyl and phenyl propyl; Ris sel ected

from hydrogen and(ACisrsklébEed]fabhyhyﬁmbgemedsmruﬁght or brancieedyl ,
et hyl, propyl, ispproRy yI ty and hexyl;
gﬁhl eRt alﬁ?i{ he6s? 9.92'& if uh%qtltutefd ﬁﬁew

when R does not e err ems
asymretyd c car bon(gubstitutionr sehepted rfgomhéxalp (C,-C,)alkompt it uent)

maybe D€ either t te t [ du | oners
(L or D; 35 Eﬁlﬁa§§q§ cé?£ik??onggﬁfﬁg am?éf%rr é%%rr )1€¥£iﬁght or

branched al kyl nU%%§9§¥FFFBP§H1anKﬁg k&ﬁiﬂ%ﬂﬂnﬂanarb°xY)' (C42fglred
frommethyl, et thraDkiﬁlO@fbuflsEEhbtéﬁt |ﬂ:|om benzyl, 1-phéhyléthyl,

1- et hyl propyl , 2;nethyl propyl. 1 B8y oY1)

20

such as qy-butyrolactam, v-butyrolactone,
imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heteroatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,

25 unsym-triazinyl, pyrimidinyl or (cl-c3)
alkylthiopyridazinyl, or a six membered saturated ring
with one or two N, O, S or Se heterocatoms and an
adjacent appended O heteroatom such as 2,3-dioxo-1~
piperazinyl, 4-ethyl-~2,3-dioxo~l-piperazinyl,

30 4-methy1-2,3—dioxo-1-piperazinyi, 4~cyclopropyl-
2-dioxo-1-piperazinyl, 2-dioxomorpholinyl, 2~-dioxo-
thiomorpholinyl; or —(_CHz)nCOOR4 where n=0-4 and R? is
selected from hydrogen; straight or branched
(cl—c3)alky1 group selected from methyl, ethyl,

35 n~-propyl or l-methylethyl:; or (cG-Clo)aryl group

selected from phenyl, o—-naphthyl, S-naphthyl:;
R3 is selected from hydrogen; straight or branched
(cl-c3)a1kyl'group selected from methyl, ethyl,

n-propyl or l-methylethyl; (CG-Clo)aryl group selected



..
PR R - . FER. ce e - ae e aeeaen

-19- , ethyl, n-pentyl, 2-nethylbutyl, 1,1- dlnethylpropyl

2, 2-di net hyl propyl, 3- nethylbutyl, n- hexyl , 1- nethylpentyl

1, 1-di et hyl butyl, 2, 2-dinethylbutyl, 5 3- et hyl pentyl ,

1,2-dinethy|buty|, 1, 3-di net hyl butyl , 1- et hyl - 1- et hyl pr opyl ,

heptyl, octyl, nonyl and decyl and the diastereoners and

enantionmers of said branched " al kyl,nonosubstituted am no group;

(C3-C8) cycl oal kyl nonosubstituted am no group substitution

sel ected from cycl opropyl, trans-1, 2- dinethylcyclopropyl

cis-1,2-diinmethyl f)fsinopbﬁexh Ca{%é’p[b&% 4 CA-ARfpH ety ; ~Cg) aralkyl
ners and

cyclohexyl cycl ohept and” cyc| oo
enantiomers of saB#° é{éPFP EfePFT7¥¥cI5aPk?FYIethYl Z'PHGHX

amino group; [E) C phehyCheepyleyal netéyoept kel gidup selectradoftthail |at Lﬁllﬁ(é
am no greup subst] Lon.se r
(cyclogropsl)ethy gﬂ% red ar°ma€gc(38c§%55¥§??ﬂnfﬁ§§y%keﬂ She &FEEPYS or
(derr]-derr])al 8enhetevoatabsoptiorally having aabengogerupydidst ining on

selected from all 3-butenyl, 2-butenyl (cis or trans),

2- pentenyl, 20 thsea th F%%?r 2, 3-di net hyl - 2-but enyl , 3-net hyl - 2- but enyl
2- cyclopentenyl and 2- cyclohexenyl; (dJerr]-Cerr])aral kyl am no
group substitution selected from benzyl, 2-phenyl et hyl,

1- pheny gt hyl, 2- (naphtymyiy ret hyl , 1- (f#app¥hyl ) net hyl and 25
phenyl propyl; straight or branched nnebwical di substituted

(C2-Cl14) al kyl am no group substit & ? ected from di net hyl,
stra

di ethyl, diisopropyl and n propyl ; i ght or branched
unsymet ri cal 'dlsubstltuted (C3- C14)a|ky|anino group wherein the
30 total nunber of carbqgns in the substitution is not nore

than 14; unsymmetrical disubsti& utel: (@[’er$] o] esr?] ) cycl o-

aIkyIa %K)group wherein the total nunber of carb
substitution i s nSBChoRE PHEROINL, N—methyllpgy%y;} E?@P@Y}az&&ﬂﬂqﬁﬂhﬁﬂ

and substituted (&iayl]- s$tpyetoRiaigl p- z3§yrrolmym kybtgabyarothaeimd ,

rom Bl L e banaorargeph, FAFPATARR 8R0S, iy,

cis-3,4-dinethylpbenzbtﬂmeg?l andselenazolyl, or a five membered
aromatic ring with two N, O, S or Se heterocatoms

20 optionally having a benzo or pyrido ring fused thereto:
2! z!
\
I ,;> or R
Z
25

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

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

30 1lyl, 3-alkyl-3H-imidazo[4,5-blpyridyl or pyridylimid-
azolyl, or a five membered saturated ring with one or
two N, O, S or Se heterocatoms and an adjacent appended
O heterocatom:

35



. e s

trans- 3, 4-di net hyl pyrrolidinyl and fhe di ast ereoners

-20- and enantioners of said (Cerr]-Cerr])azacycl oal kyl and
sub- stituted (CJerr]-Cerr])aza- cycloal kyl group;

1- azaoxacycl oal kyl group sel ected from norpholinyl and 5

1- aza- 5- oxacycl ohept ane; substituted 1-azaoxacycl o- al kyl group

selected from2-(Cerr]-Clerr])al kyl nor phol i-ayl-,
3-(Cerr]-Cerr])al kyli sooxazol idi nyl and tetrahydrooxazinyl;

[ 1, n] -di azacycl-oal kyl and substituted [ 1, n] -di azacycl oal kyl
group sel ected from pi perazinyl, 10

2-(Cerr]-Cerr])al kyl pi perazinyl, 4-((err]-(err])alkyl pi perazi nyl,
2, 4- di met hyl pi perazi nyl, 4-hydroxypi perazinyl,

2, 5-di azabi cycl o[ 2. 2. 1] hept z2-yl, 2, 5-di aza-5-net hyl

bi cycl o[®. 2. 1] hept - 2-yI, 2,3-diaz t hyl bi cycl g—N
I omers of A5 /)§> " said
di 8%a- N o cycloal kyl

[2.2.2]oct-2-yl, the di
1Iazathiacycloalkyl

ena

and substituqe

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

group sel ected fromthi onorphol i nyl and A
2-(Cerr]-derr])al kyl t hi onmor phol i nyl; N—azolyl and substituted
N-azolyl group selected from 1-i m dazolyl, 20

2-(Cexd-Cerr])al kyl-l1-imdazolyl, 3-((err]-Cerr])al kyl-1-im da-

zolyl, 1-pyrrolyl, 2-((err]-Clerr])al kyl-1-pyrrolyl,
3-(Jerr]-Jerr]) &hk§p- seppetefyfrop pydxsgen: straight or branched
f-f§1e2r1&fieri]) §¥b‘iagk?§?0b¥Lg 'Q?OEﬁbsflfh%eg,%“Lhkqap- 1y- 25

, 4- err]-Ce a .- 1- ,o-triazo , 5- err]-Cerr])-
Vi tSterel - L o St w228 Fobo, Tl S hidh,
(heterocycl e) met hgrahaho (Qr ogp ) adkeldt, eaitron amimo, cyano, (C,-C,)-
3-furylyget hyl am ng % |

4 pyr 1 o ot ! anfsoxgSagpobl 3 X RV Agnifo oF carboxy) s (¢7-co)-

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

such as vy-butyrolactam, q-butyrolactone,

20 imidazolidinone or N-aminoimidazolidinone, or a six
membered aromatic ring with one to three N heterocatoms
such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl,
unsym-triazinyl, pyrimidinyl or (¢, -C;)alkylthiopyri-
dazinyl, or a six membered saturated ring with one or

25 two N, O, S or Se heteroatoms and an adjacent appended
O heteroatom such as 2,3-dioxo-l-piperazinyl,
4-ethyl-2,3~dioxo~-1~piperazinyl, 4-methyl-2,3-dioxo-1~
piperazinyl, 4-cyclopropyl-2-dioxo-l-piperazinyl, 2-di-
oxomorpholinyl, 2-dioxo-thiomorpholinyl; or

30 -(CHz)nCOOR4 where n=0-4 and R4 is selected from
hydrogen; straight or branched (Cl-c3)alkyl selected
from methyl, ethyl, n-propyl or l-methylethyl:; or
(cs—clo)aryl selected from phenyl, za-naphghyl or
g-naphthyl; with the proviso that R™ and R” cannot both

35 " be hydrogen;
or R2 and R3 taken together are -(CHz)zB(CHz)z-,
wherein B is selected from (CHZ)n and n=0-1, -NH,
-N(Cl—CB)alkyl [straight or branched], —N(cl-c4)a1koxy,



am no, 2-pyrazinyl nethylam no, 2-(imdazolyl)nmethyl- 30 am no,

(benzi m dazol yl ) met hyl ami no, and (benzot hi azo- | yl' ) met hyl am no
and substituted (heterocycle)nethyl - am no group (substitution
sel ected from strai ght or branched (Cerr]-Cerr])al kyl);
carboxy ((ferr]-Cferr])al kyl am no group sel ected from

am noacetic acid, a-am nopropionic acid, 35,5 [ err]-am nopropionic
acid, a-butyric aC|d and [err] an1nobutyr|c acid and the
enantiomers of said car boxy(C2- 4) al kyl am no group;

(derr]-Cerr]) abkgéer;&ﬁar Ban ¥ 0RO th adﬁt;ie%r%els@qb&ed from

fron1nethoxycarb et hoxycar bon al_l yl oxycar hqn
pr opoxycar bonyl , FSB r OpPE; &Qﬁboé%h y1{ L oF ﬁé q ﬁgte' morpholine,
et hoxycar bonyl , pybnbmxudabbawyb;p@mddﬁmﬁ&thmbptme pharmacolaogdicadayonyl ;

d f
(Gerrlscler]) LABexatLag GoauR e Sald ki Blnia, spaes, REPRETY O™
2- et hyl pr opoxy, cemplexes. 1, 1- di et hyl et hoxy;
| al k “Egy t
é‘é&i;élxy?[EVLLéﬁ;Ye?hoixya%‘MW o e o Loty Fre oy

1- (napht hyl ) - accordmﬁe?ﬁo%?@a Om?ertﬂr&\%ﬁo heregndrr] is
sel ected from hyﬂrszseaelébtaagm.—oﬁr stra:.ght oé:Cleah]chG[de”] ) al kyl

ro | ected fr th l.et hyl ;
?C[ glror:]R?C[ err]) a‘g geiaﬁ‘%'& E\fl’é‘? gelected &P&%X& %S% y
[ err]-naphthyl; selpc€edr firpar hiyidriogen or (c -g:r ()ap.]qé.l seﬂmb‘h‘ed)rﬁrom

benzyl, 1- phenyl 2- phenyl et hyl or phenylpropyl a
heterocycle gr oup ﬁé@ﬁ§1 and eth?ééted frqma five nmenbered aromatic or

sat ur at ed whenrangom nofneaaloR sthe Sstiereochemistap: iodhihey 20
having a benzo oOasPhhbdPic carbon (i.ed fthecearBmebearing the W
15 substituent) maybe be either the racemate (DL) or the

individual enantiomers (L or D):
W is selected from amino; (cl-cs) straight or branched
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
20 l-methylpropyl, 2-methylpropyl, n-hexyl and n-octyl:;
(03-cs)cycloalky1 monosubstituted amino group
substitution selected from cyclopropyl, cyclopentyl and
cyclohexyl:; [(C4-c5)cycloalky1}alkyl monosubstituted
o amino group .substitution selected from
25 - (cyclopropyl)methyl and (cyclopropyl)ethyl;
(03-C4)a1kenyl monosubstituted amino group substitution
selected from allyl and 3-butenyl;
(c7-c10)ara1ky1amino group substitution selected from
benzyl, 2~phenylethyl and l-phenylethyl; straight or
30 branched symmetrical disubstituted (c,-¢,)alkylamino
group substitution selected from dimethyl and diethyl:
straight or branched unsymmetrical disubstituted
(cs)alkylaminongroup substitution selected from
methyl (ethyl): (C2—c5)azacycloalky1 group selected from
35 pyrrolidinyl and piperidinyl; 1-~azaoxacycloalkyl group
selected from morpholinyl; substituted 1l-azaoxacyclo-
alkyl group selected from 2-(c1-c3)alkylmorpholinyl;
[1,n]-diazacycloalkyl and substituted [1,n)-diazacyclo-



25 [err] such as pyrrolyl, N-nmethylindolyl, indolyl,

2-pyrroli- dinyl, 3-pyrrolidinyl, 2-pyrrolinyl,

t et r ahydr of ur anyl , furanyl, benzofuranyl, tetrahydrothienyl,
t hi enyl, - benzot hi enyl or selenazolyl, or a five nenbered
aromatic ring wwth two N, O, S or Se heteroatons optionally
havi ng a benzo or pyrido ring fused thereto—-3g35 [err]

-22- such as im dazolyl, pyrazolyl, benzimdazolyl, oxazo-
| yl, benzoxazol yl, indazolyl, thiazolyl, benzothiazo- lyl,

3-al kyl - 3Hi m dazal¥yD-groyupi dgllecteny frdyl pipeérazinyl, z-angﬂqualkykr
[Lve, morbered SHAALER D9, MLTcete Saunyipivasaifl el S S
[err] 2,5-diaza-5-methylbicyclo[2.2.1]hept-2~yl and

5 the diastereomers and enantiomers of said [1,n)-diaza-
cycloalkyl and substituted [1,n]-diazacycloalkyl group:
l—azaghiacycloalkyl'and substituted l-azathiacycloalkyl
group selected from thiomorpholinyl and
2-(c1-c3)alkylthiomorpholinyl; N-azolyl group selected
from l1-imidazolyl; (heterocycle)methylamino group
selected from 2- or 3-thienylmethylamino and 2-, 3- or

10

4-pyridylmethylamino; (cl-c4)alkoxycarbonylamino group
substitution selected from methoxycarbonyl,
ethoxycarbonyl, and 1,1l1l-dimethylethoxycarbonyl;

15 R2 is selected from hydrogen; straight or branched
(cl-c3)a1kyl group selected from methyl, ethyl,
n-propyl or l-methylethyl:;

R3 is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl,

20 . n-propyl or l-methylethyl; with the proviso that R>
and R3 cannot both be hydrogen;
or R? and R taken together are -(CH,),B(CH,),~,
wherein B is selected from (CHZ)n and n=0-1, -NH,
-N(Cl—c3)alky1 {straight or branched], -N(cl—c4)a1koxy,

25 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. '

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

35



(Ais seléE?EH‘fFUnrhydﬁggen; strai ght or- branched

(C['err]_-'(::ﬁ'ﬁﬁgé,.)e@ﬁ | . err]-aryl; substituted (Jerr]-aryl 15

(substitutio nfReplacdaal o, (Cerr] - err]) al koxy,

trihalo(C[erEMﬂ I I, nitro, amno, cyano, ((err]-C ¢ry ) _
al koxycar bony™ err])al kyl am no or carboxy); ((erf]- § BJ"“'*~€N]

aral kyl group sel ected fron1benzy|,.1iphenngﬁnyl, 2-D ¢ﬁ5§$yl
or phenyl propyl) 20 ' such as [err]-butyrol actam

[err]-butyrol act one, I m dazol i di none or N-am noi m dazol i di none,
or a six menbered aromatic ring wwth one to three N heteroatons

such as pyridyl, pyridazinyl, pyrazinyl, symtriazinyl, 25
unsymtriazinyl, pyrimdinyl or (Cerr]-Cerr]) -

al kyl t hi opyri dazinyl, or a six menbered saturated ri Y. wi th one
or two Ng O S or Se heteroatons and an a&§553ﬂ3 &opended O

het er oat om such as 2, 3-di oxo- 1- pi per azi ny¥, OH

4- et hyl - 2, 3- di oxo- 1- pi peragi nyl , W

4-nethy|-2,3-dioxo-1-pi§er zi nyl

2- di oxo- 1- pi perazi nyl , -4ioxo

t hi onor phol i nyl; or &{

sel ect ed fron1hydroé%n; tray

(Cerr]qflerr])alkyl grogp sel ecteg
or 1-nmethylethyl; or (CJerr]-Cerr

é1&] S

0 n- pr opyl
sél ected from

phenyl , a-naphthyl, [err]-naphthyl; R3i s sel ected from hydrogen;
strai ght or branched (CerrjqqQlerr])al kyl group selected from
nmet hyl , ethyl, n-propyl or F—ethylethyl; ((err]-Cerr])aryl
group sel ected : - 23-

15 wherein:

Y is selected from (cnz)nx, n = 0~-5, X is halogen
selected from bromine, chlorine, fluorine and iodine;
R is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,

20 isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl:; admercapto(cl-c4)a1ky1 group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-1-
methylethyl, a—mercaptopropyl and a-mercaptobutyl:
a-hydroxy(cl—c4)alkyl group selected from

25 hydroxymethyl, e-hydroxyethyl, a-hydroxy-i-

" methylethyl, a-hydroxypropyl and a-hydroxybutyl;
carboxyl(cl-Cé)alkyl group; (cs-clo)aryl group selected
from phenyl, a—-naphthyl and g-naphthyl:
substituted(CGQCIO)aryl group (substitution selected

30 from hydroxy, halogen, (C,-C,)alkoxy, trihalo(C,-C,)-

. alkyl, nitro, aminp, cyano,'(cl-c4)a1koxycarbonyl, _
(cl-c3)a1ky1amino and'carboxy); (c7-cg)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl and
phenylpropyl; substituted(c7—c9)aralkyl group

35 [substitution selected from halo, (¢;-C,)alkyl, nitro,
hydroxy, amino, mono- or di-substituted
(cl—c4)alky1amino, (cl-c4)a1koxy, (Cl-c4)alkylsulfony1,
cyano and carboxy]:



from phenyl, a-naphthyl—er—ferr]-naphthyl; (derr]-Cerr])aralkyl

group such as ben
phenylpromﬁmssae
aromatic ‘or s
optionally ha
[err]

dinyl, 3-pyrrolid
benzof uranyl, tet

Se heteroatons 20
thereto: [err]

zyl, 1 he lethyl 2- phenylethyl or

Poup selected froma five 5 _nenbered
W|th one N, 0, S or S¢ TS eOHEAT HAS BEEN
r pyrido ring fused tkeretoREpLAGEg
such as pyrrolyl, Nnet |ndonI, I heehy—2—pyet+
inyl, 2-pyrrolinyl, tetrahyc furanyl, ' furanyl,
rahydr ot hi enyl, thienyl, benzot hi enyl or
sel enazol yl, or agfli ?c%pt rddiq K0 b1 &etey OF
RS %ﬁ??g'ngl froma\ﬂyr?d.qf endzr{(%ioé'l éM cﬁ?’ ri ng fu%a -
frops met y1. ethyls RIPRYL i maﬂpzzﬂgn ’ yisobutyl,
ﬁ@ﬂ&y benzoxazol yl , |ndazonI thlazolyl

benzi m dazolyl, o
benzot hi gzo- 30

azolyl, or a five
or Se het eroatons

io

15

20

25

30

35

ng@&%m;‘%l-mﬂ_lmﬂ%%%ﬁﬁ%w |cﬁll or p%/é‘%Yllmd-

asythmatrdd) aia&bbrﬁp(ﬁ.eréiecthe carbon bdmtimgathenW 35
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D); and the pharmacologi-
cally acceptable organic and inorganic salts and metal
complexes.

Preferred compounds 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, fluorine and iodine:
R is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mercapto(cl-c4)alky1 group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-l-
methylethyl, o-mercaptopropyl and a-mercaptobutyl:
a-hydroxy(cl-c4)a1ky1 group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-1i-methylethyl,
a~-hydroxypropyl and a-hydroxybutyl:;
carboxyl(cl—ce)alkyl group; (cs-clo)aryl group selected
from phenyl, a-naphthyl and g-naphthyl:; (C7-C9)ara1kyl
group selected from benzyl, l-phenylethyl,
2-phenylethyl and phenylpropyl;
substituted(c7~c9)aralkyl group [substitution selected
from halo, (C1~c4)a1ky1, nitro, hydroxy, amino, mono-
or di-substituted (cl-c4)a1kylamino, (cl-c4)alkoxy,
(cl-c4)a1kylsu1fonyl, cyano and carboxy]:;
R1 is selected from hydrogen and (cl-cs)alkyl selected
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:
when R does not equal r! the stereochenistry 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); and the B



-244' _ [err] 10 (A is selected from hydrogen; straight
or'branﬁhed—/———"””“'ﬁfferr] Jerr])alkyl; Cerr]-aryl; substituted
Co- aryl Rbﬁé&ﬂutlon sel ected fron1ha|o (C[err] C err])al koxy,

trihal c(TQ®; amino, cyano, (Jerr]-d errh)—=i5
al koxycarb ﬁ err] )al kyl ami no or carboxy);! (f -»ebi*_&rt;q-fﬁs rAEEN 1
ar al kyl om benzyl, 1-phenyl_etdhyl, : nq&@ﬂgpyleﬁnw

or phenylpropyl) such as [err]-bu yrolactam
[err]- butyrolactone I m dazol i di none or N-am noi m dazol i di none,
or a six n@%ﬁ&%’o% Al %ddéiﬂ:éﬂlté"' JHarie bNeadhRiri®at ons

such as pyridyl, pyrlda2| pyrazin mtriazinyl,
unsymtriazinyl, Iﬁ§| %(Gﬁgﬁ% rr])alkylthlopyri-
dazinyl, or a six rrerrbered Wﬁi\ﬂﬁﬂwq:x\uﬁdrw&wmﬁﬁnds aretwo N, 0, S
o 56, heseront o Adefih P Y She, apvs, sl o 0T Puh 2o
4- et hyl - 2, 3- di oxwherein: pi perazi nyl,
4- cycl opr opyl - 2- digo% e LliRAH I #16n é&ﬂj) X, n = 0-5, X is halogen
selected from bromine, chlorlne, fluorine and iodine;
R is selected from hydrogen; straight or branched

10 (cl-csjalkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mercapto(C,-C,)alkyl group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-l1l-
methylethyl and a—-mercaptopropyl: o-hydroxy-

15 (c;-C,)alkyl group selected from hydroxymethyl,
a-hydroxyethyl, a-hydroxy-i-methylethyl and
aéhydroxypropyl: carboxyl (C -Cs)alkyl group:

(c o)aryl group selected from phenyl, a-naphthyl and
p-naphthyl, (C -c9)ara1kyl group selected from benzyl,

20 l1-phenylethyl, 2-phenylethyl and phenylpropyl: R is
selected from hydrogen and (cl- 6)alkyl selected from
methyl, ethyl, propyl, isopropyl, butyl, iscbutyl,
pentyl and hexyl:;
when R does not equal R1 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); and the
'pharmacologically acceptable organic and inorganic

. salts and metal complexes.

30 Compounds of special interest are compounds
according to the above formula IXII wherein:

Y is selected from (CHz)nx, n = 0-5, X is halogen
selected from bromine, chlorine, fluorine and iodine;
R is selected from hydrogen; straight or branched

35 (cl-cz)alkyl'group selected from methyl and ethyl;

R1 is selected from hydrogen and (cl-cz)alkyl selected
from methyl and ethyl;



oxonor pholinyl, 2-dioxo-thi omnfphol inyl; or 30
-(CHerr])[err]COOR[ err] where n=0-4 and Rlerr] is selected from

hydr ogen;iThis Sheal has BeerbiR Bed (CJerr]-derr])al kyl selected from
met hyl , et hy] 1- net hyl et hyl ; or (Cefr

selected fr pht hyl or [err]-napht hyp ;

provi so that an cannot both 35 e hydrogen;

Rlerr] and Rl err] taken together are -(CH[e?? Y[lerr]B(CH err])[err]-
wherein B is selected from (CH err])[err] and n=0-1, -NH,~
-N(Cerr]-Cerr])alkyl i , 11, & - ] XY,
P Vi e, Rldf it el B, s a ey detpaT

(L or D)proline, asympetirig qrhenitbie; Hoepparhor bearing therrolidine
or piperidi ”leé a%ﬁﬂéﬁ?qﬂﬁfﬁwcﬂfﬂé%’@?&ther the racé&fdtabisLP’RNtReaNd
i norgangc salts qr a . conpl exes.

Corrpoun%ls of speds W%‘@%ﬁn%@%ﬁu%s"r D); and the,rding to the
above L orrrulg I @Hndrhdacmgiid&lly acceptaﬁi?)smlafhlem%d rmaiquhgafen;
straight or bran 10 err]-Clerr])al kyl group selected from
met hyl and et hyl ,%a‘i%s and mﬁ%# %om Je?%?bd from hydrogen or
(derr]-derr])al kyl selDESCRIPTION OF THE FERRED -EMBODIMNENTS

when R does not equal R ern r@&&ﬁ&;@,’ "y o s :
asy §ic carbon (i.e. the'ﬂr}céapg%‘ﬁé%earl g t%ée %2@1& %ese%%b%?Y?ﬁ%ﬁ??
maybe De either WRY baca&gaadilypprepared in accordaner|iwith fhenanti oners

EOH

(L or D; £0118Wine Bcdmsk f rom ami no; (Cl-C8) straight or branched
al kyl monosubstituted amino group substitution sel ected from
met hyl , ethyl, n-propyl, 1-nethylethyl, n-butyl, 20 1- met hyl propyl,
2- met hyl propyl, n-hexyl and n-octyl; (Cerr]-Cerr]) cycloalkyl
nonosubsti tuted am no group

15

20

25

30

35



e

substitution selected from cycl opropyl, cyclopentyl and

cycl ohexyl ; [(CJerr]-Cerr])cycloal kyl]al kyl nonosubstituted

am no group substitution selected from 25 (cycl opropyl ) met hyl and .
(cycel opropyl) et hyl ; (C3-C4) al kenyl nonosubstituted am no group
substitution selected fromallyl and 3-butenyl;
(dJerr]-(err])aral kyl am no group substitutLgE_selected from

benzyl, 2-phenylethyl and 1-phenylethyl; strarght or 30 branched
symmetrical disubstituted (CJerr]-Cerr])al kylam no gr oup
substitution selected fromdi nethyl and ggﬁgﬂglg straight or
branched unsynmetrical disubstituted Clerr]) al kyl am no group
substitution selected from met hyl (et hyl); (C2-C5)azacycl oal kyl
group sel ected from 35 pyrrolidinyl and piperidinyl;

1- azaoxggcycl oal kyl group sel ected from norpholinyl; substituted
1- azaoxacycl o- al kyl group sel ect.ed from

2-(Cerr]-Cerr])al kyl mor phol i nyl ; [ 1, n] -di azacycl oal kyl and
substituted [1, n]-diazacycl o-

- 26- al kyl group sel ected fron1piperazinxszzj(Ci-CB)alkyI-
pi perazinyl, 4-(Cerr]-(err])al kyl pi perazi nyl, and 3¢

2, 5-di aza- 5- net hyl bi cycl o[ 2. 2. 1] hept - 2-yl and
and -en rbtiorrers of said [1,n]-drazd
[ 1, n] -dl"azacycl oal kyl group;
1- azat hi acycl oal kyl

2-(Cerr]-Cerr])al kyl thio
from 1-imidazol yi; (het e

tbﬂ4diastereoners
and substi t ut ed
and substi tut ed

15“%' and

sel ected from

Ero
DA F
ycl e) ng

2- or 3-thienylmethylanm no and 2-gp3- op 0 g- pyri gyl net hyl am no;
(derr]-(err])al koxycarbonyl am no group substitution selected
from met hoxycar bonyl , et hoxycar bonyl, and
1, 1-di hyl et hoxycar bonyl ; _ 1 mineral acid
T salt
20
NCCH3)p
A OH
25
3 mineral aclid
30 solt

35



ORI

rom hydrogen; straight or branched

15 . Rlerr] is

(derr]-d al kyl rouR gg%gct ed fromnethyl, ethyl, _ n- propyl
or 1-met hylﬁh@éheetHas een is selected from hydr ogen; straight or
bramched* 5&\‘\) err])al kyl group selected from nethyl, ethyl,
20 yI et hyl ; wi th the proviso th{t

and R[err] can oth be hydrogen ; 32 or Rlerr] andg TI!ﬂ[lljé %’gi& nBEEN
together are -(CHerr])[err]B(CH err])[err]- wherein

selected from(CHerr])[err] and n=0-1, -NH,

-N(Cerr]-(err])alkyl [St'I‘ﬁbgbt-[q%ub%%&%h%@h-glwgrdﬂitﬂ]efé-]deﬂéﬁnm 25
oxygen, sul fur or UbSt#'ﬁgt edxgﬁ_é%eners sel,ecte

D) proline, et hyI
pi peri di ne; and
I norgangc salts
I ncluded in the

T9GP*BFBFERF eFur GroPiRET2 iy salts, Gan (ﬁ?‘le or
madepbgtr theoptrgcedure described ixC azhemtd & .0r gami ¢ and

8Ec Hf'h?hce with scheﬁu%nﬁl e¥e §m1§|%-6-dem yl-6-de )gf‘l SO

present 1 nventi oun

i nt er medi at es f okepragyecilipet ne' l'CS mlneralalgmd @@ri;toudds 5@‘ digsalved and
I'l. Such interneghahepixture of 1),3Ck4ideth2s9,day, &d-tte-ahydpd- (ddy~ 35

[err]
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pyrimidone and acetonitrile. Sodium carbonate is added
and the mixture is stirred for 5 minutes. aAn acid
chloride of the formula:

wherein R, Rl, W and X have been described hereinabove
is added and the reaction is stirred at room
temperature for from 0.5-2 hours to give the
corresponding 9~ (substituted glycyl)amido]-~6-demethyl-
6~-deoxytetracycline, or its mineral acid salt 3.




wher ei n: Y is selected from (CHerr])[err]X, n=0 , Xis
hal ogen- sel ected frombrom ne, chlorine, fluorine and i odi ne;
R is selected from hydrogen; straight or branched

(err]-Clerr])al kyl group selected fromnethyl, ethyl, propyl, 20

i sopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl;
a-nercapto(Cerr]-Cerr])al kyl group selected from

mer capt omet hyl , a- mer capt oet hyl , a- nercapt 0=33= _ met hyl et hyl ,

a- mer capt opropyl and a- nercaptobutyl

a- hydroxy(Cerr]-Cerr])al kyl group selq&ted fr 25 hydr oxynet hyl ,
a- hydroxyet hyl, a- hydroxy- 1- hyl , a-hydroxypropyl and
a- hydr oxybut yl ; carboxyl (Cerr] - C[err])alkyl group;
(derr]-Cerr])aryl group sel ected from phenyl, a-naphthyl and
[err]-ngﬁhthyl; substituted(Cerr]-Cerr]) ggm},group

(substi tution sel ected 30 fron1hydroxy hal oge®,

Pkyl, nitro,
) al kyl am no
2from benzyl

(derr]-Cerr])al koxy, trihalo(Cerr]-
am no, cyano, (Cl-C4)al koxycarbonyl, -
and carboxy); (C[err]- C[err])aralkyl
1- phenyl et hyl , 2-phenyl et hyl and Ha ch :
substituted(C[err] Cerr])aral kyl group 3 su-stltutlon sel ected
fromhalo, (Cferr]-Clerr])alkyl, nitro, hY&U ¢4 Yee @M NO, NONO- oOF
di - sub3@i t ut ed (C[err] Cerr]) al kyla'mno (&di@rr]-Clerr])al koxy,
(dJerr]- C[err])alkylsulfonyl cyano and car boxy];

_28_ . ’

15
20
salt
' 25
3 minera!l cecld
10 = salt

35



R is selected fromhydrogen and (Clerr]-Cerr])al kyl selected

fromnethyl, ethyl propyl, isopropyl, butyl, isobutyl, pent yl
and hexyl; when R does not equal R err] the stereochem stry of

t he~ ¥ asymmetric carbon (i.e. the carbon bearing the Y _
substituent) nmaybe be either the racemate (DL) or the I ndi vi dua
enantioners (L or D); and the pharnacol ogi - cal ly acceptabl e
organic and inorganic salts and netal 10 -34- conpl exes.

Preferred conpounds are conpounds accordi ng to the above formul a
111 wherein: Y is selected from (CHerr])[err]X, n=0 , Xis
hal ogen sel ect edThe cpreferred, m@m ifex prafnging Sl (Sabne; 15

Ris selected fr o4e4 -6-d t trac cli
(derr]-derr])al :{w‘g?oup }se cféﬂﬂérom rreth e%m%;leoxy E)é/ yelines
i sopropyl, butyl oF sbestpinerahi3fid galt e’%‘iﬁ in me Ihetyl ;

a- mer caft o( J er r ]‘rrﬁ@rﬁé‘&ﬁb&%sﬂé%weiﬁﬁbiémtes which are easily

mer capt onet hyl , a-nerca t h mer ¢ to 1; t
a- mer capt opr Opyl BRRP3L %Qla.‘é )\(z%%ff eICIaﬁ)Y available hﬁ/afoggyl

a- hydroxy(( err] Hﬁkﬁdésahﬁythgrﬂmmmukdected from hydr oxynet hyl
a- hydr oxyet hyl, a-hydroxy-1-nethyl et hyl a- hydr oxypr opyl and
a- hydr oxybut yl ; carboxyI(C[err] err])al kyl group;
(Cerr]-derr])aryl group selected 25 R from phenyl, a-naphthyl and

[err]-A®phthyl; (Cerr]- C[err])aral
benzyl, 1- phenylethyl 2-
substituted(Cerr]- C[err])aralkyl grod
fromhalo, (Clerr]-Clerr])al kyl, nitro,|hydroxy, am no, nono- 30 or
di -substituted (Cerr]-Cerr])al kylamnb, (Cerr]- C[err])alkoxy,
(Cerr]-derr])al kyl sul fonyl, cyano andYcar boxy]; Rerr] is

sel ected from hydrogen and (Cferr]-Cerr])al kyl selected from

met hyl ASet hyl pr Wé%iﬁoﬁr gigyéndbk'l Yare '@%ﬁ'ﬂlne% here:mabo‘ﬁ? NiNa é”i!

hexyl ; 35 en K does not equal err e , st ereoc n1stry o
t he ashakegen seleched fxom tlmom%o Fharingy tirdige and

fluorine; with 9-amino~6~demethyl-6~deoxytetracyclines,
or its mineral acid salt 1, to give straight or
branched 9-{ (haloacyl)amido]-6-demethyl-6-deoxytetra-
20 cyclines or its mineral acid salt, 2, in almost
quantitative yield. The above intermediates, straight
or branched 9-{(haloacyl)amido]-6-demethyl-6-deoxy-
tetracyclines or its mineral acid salt 2, react with a

group sel ected from
| and phenyl propyl ;
substh Qlt i on sel ected

yl

wide variety of nucleophiles, especially amines, having

25 the formula WH, wherein W is as defined hereinabove to
give the new 9~[ (substituted glycyl)amido]-6-demethyl-
6-deoxytetracyclines or mineral acid salt 3 of the
present invention.

In accordance with Scheme II, 9-amino~6~de-

30 methyl-6-deoxytetracycline or its mineral acid salt, 1,
is mixed with .

a) a polar-aprotic solvent such as
1,3-dimethyl-3,4,5,6~-tetrahydro-2 (1H) pyrimidone, herein
after called DMPU, hexamethylphosphoramide herein after

35 called HMPA, dimethylformamide, dimethylacetamide,
N-methylpyrrolidone, 1, z—dlmethoxyethane or equivalent
thereof;



substltuent) maybe be either the racemate (DL) or the I ndi vi dual
_enantio and the

HaQ*B%EWepr&m cally acceptabl e organi c and i norganic
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sal ts ard" ; Particul arl yﬁ‘-ﬁ-ﬁ- —
conpounds a \‘ orrpounds according to the above forjnhill& SHEET HAS BEEN
S

wher ei n: elected from (CHerr])[err]X, n =Q , XREBLAGED

hal ogen sel ected from brom ne; ch3&1 ne, fluorine and Toarmne;
R is selected from hydrogen; straight or branched 10

(derr]-Cerr])al kyl group selectedfrom thyl, ethyl, pr I .
i sopropyl, butyl, isobutyl, E)eﬁf‘yl"f‘eﬁgx?ﬁ’f{%ﬁé‘é[ ﬁu"&nés ace%po\{utn&a,yl ;
a-nmercapto(derr ]méi:hyl]ahel snbogidep s.elte:amdrbrfmnan chloroform, carbon

mer capt onet hyl , and
a- nerca opropyl %@%&%%8?&8%5 1 2@&%?1?%% tjha&eérrt]e) cﬁitmgrou Select ed
f rom hydr oxynmet hyd;Ethyl ethero &-hy&wéxmth}llle !hydr and

a- hydr oxypr opyl ; LAE! eheleblsrr]) al kyl group;
(derr]- C[err])ar @Sg%ﬁ ﬁseEfelctLgd from Bgenyl a- napht hyl and

[err]-naphthyl: (Cerr]-c]ef?] RaPBERYFUG Soddum: garbanake,, @odizm
1- phenyl et hyl , 2-pheaybehaké, aaddmhanabataw,, ploftassli ums carbonate,

sel ected from hydr o en and errl)al sel.ected fr.om
ey gty PR e, bSTsrRbagtSy e B89, CediW capnanae
hexyl ; likkiuR darbonateequabla[amo}\att:lee equivadentar and/ of the

25 asymretric carbog,( a
substituent) maybe be elthea) hegFgég bt E?Bgf%%%hfﬁghhﬂ%aéyl halqu\v dual
enantiomers (L ortimp; fermulae phar macol ogi cal | y accept abl e
organi c and i norganic - salts and nmetal conpl exes. :

g1 O

15 R
Q
Y

wherein ¥, R, r! ana Q are as defined hereinabove.
such as bromoacetyl bromide, chloroacetyl chloride or
2-bromopropionyl bromide or equivalent thereof; the
halo, Y, and halide, Q, in the haloacyl halide can be
the same or different halogen and is selected from
bromine, chlorine, iodine and fluorine; Y is (CHz)nx,
n= 0-5, X is halogen;

e) for 0.5 to 5 hours at room temperature to
the reflux temperature of the reaction; to form the

20

25

corresponding 9~[(haloacyl)amido]-6-de-methyl-6-deoxy-
tetracycline, 2 , or its mineral acid salt.

The intermediate, 9-[(haloacyl)amido}]-6-de-
- methyl-6-deoxytetracycline or mineral acid salt 2, is
treated, under an inert atmosphere of helium, argon or
nitrogen, with

a) a nucleophile WH such as an amine or
‘substituted amine or equivalent for example methyl-
amine, dimethylamine, ethylamine, n-butylamine,
propylamine or n-hexylamine:

30

35



30 Compounds of special interest are conpounds

according to the above fornula Il wherein: Y is selected from
(CHerr])[err]X, n=0 , Xis halogen sel ected from brom ne,
chl orine,> fluorine and i odine; : R is selected from hydrogen;
straight or branched 35 (derr]-Cerr])al kyl group selected from
nmet hyl and et hyl ; Rlerr] is selected from hydrogen and
(err]-Cerr])al kyl selected fromdfet hyl and ethyl ;

- 30- when R does not equal R err] the stereochem stry of the

asymmetric carbon (i.e. the carbon_bearin he Y. subst.itue
maybe be either the racenat%’(fl?oﬁ?rfﬁgrgtic solvept fyrh, af éh? fighéPs
(L or D; and thedimethylforpamidagodimethilacetampldebl e organi c and
i norganic - .C exe . DESCRI PTI ON
OF THE RREFERRED %A@%°ﬁ&%e 8EPL 7 aimetl?‘ﬂ’éyﬁgt\}%f'eéorrpounds of the
present i nvention 10 chafosefremdP§ prepheunsi atareomdhfEperRtyrehe
foll owi ng schemespr undefSreflux temperature to produce the desired
9~{ (substituted glycyl)amido]-6-demethyl~6-deoxytetra-
cycline, 3, or its mineral acid salt.

Scheme III
10
15
20
25
30

35
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In accordance with Scheme III, compounds of
formula 3 are N-alk&lated in the presence of formalde-
hyde and either a primary amine such as methylamine,
ethylamine, benzylamine, methyl glycinate, (L or
D)alanine, (L or D)lysine or their substituted
congeners; or a secondary amine such as morpholine,
pyrrolidine, piperidine or-their substituted congeners
to give the correspondind Mannich base adduct, 4.

The 9-[ (substituted glycyl)amido]-6-demethyl-
6-deoxytetracyclines may be obtained as metal complexes
such as aluminum, calcium, iron, magnesium, manganese
and complex salts; inorganic and organic salts and
corresponding Mannich base adducts using methods known
to those skilled in the art (Richard C. Larock,
Comprehensive Organic Transformations, VCH Publishers,
411-415, 1989). It is well known to one skilled in the
art that an appropriate salt form is chosen based on
physical and chemical stability, flowability,
hygroscopicity and solubility. Preferably, the
9-[ (substituted glycyl)amido]-6~demethyl-6-deoxytetra-
cyclines are obtained as inorganic salt such as
hydrochloric, hydrobromic, hydroiodic, phosphoric,
nitric or sulfate; or organic salt such as acetate,
benzoate, citrate, cysteine or other amino acids,
fumarate, glycolate, haleate, succinate, tartrate,
alkylsulfonate or arylsulfonate. Depending on the
stochiometry 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 group and
the W group (2 equivalents of acid). ‘The salts are
preferred for oral and parenteral administration.

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

The stereochemistry centers on the
tetracycline unit (i.e. C-4, C-4a, C-5a and C-1l2a)
remain intact throughout the reaction sequences.

BIOLOGICAL ACTIVITY
Method for in Vitro Antibacterial Evaluation
(Tables I, II and V) '

The minimum inhibitory concentration (MIC),
the lowest concentration of the antibiotic which
inhibits growth to the test organism, is determined by
the agar dilution method using Muller-Hinton II agar
(Baltimore Biological Laboratories). An inoculum
density of 1-5x 10° CFU/ml and a range of antibiotic
concentrations (32-0.004 gg/ml) is used. The plates
are incubated for 18 hours at 35°C in a forced air
incubator. The test organisms comprise strains that
are sensitive to tetracycline and genetically defined
strains that are resistant to tetracycline, due to
inability to bind to bacterial ribosomes (tetM) or by a
tetK encoded membrane protein which confers tetra-
cycline resistance by energy-dependent efflux of the
antibiotic from the cell.

E. coli in Vitro Protein Translation System (Table III)

An in vitro, cell free, protein translation
system using extracts from E. coli strain MRE600
(tetracycline sensitive) and a derivative of MRE600
containing the tetM determinant has been developed
based on literature methods [J.M. Pratt, Coupled
Transcription-translation in Prokaryotic Cell-free
Systems, Transcription and Translation, a Practical
Approach, (B.D. Hames and S.J. Higgins, eds) p.
179-209, IRL Press, Oxford-Washington, 1984].




- 32- The 9-[ (substituted glycyl)am do]-6-denet hyl -

6- deo- xytetracyclines, or mneral acid salts, can be made by the
procedure described in schene |I. In 5 accordance with schene |

9- anmi no- 6- denet hyl - 6- deoxy- tetracycline or its mneral acid
salt, 1, is dissolved in a mxture of 1, 3-dinethyl-3,

4,5, 6-tetrahydro-2(1H)- pyri'm done and. acetonitrile. Sodium
carbonate is added and the m xture39% stirred for 5 mnutes. An
acid 10 halide of the fornul a: . '

[err] wherein R Rerr], Wand X have been descri bed

her ei nabove i s ad¥&inghFheSyshen GaForibed ahayey thekhetra-
tenperature for feg &n(inir% dsOccﬁ\&xd esent mverfﬂirdrewehéwzed
9-[(substituted g%écyl o (lt proteln d o§xﬁ5tracycllne or

its mneral acid
S vitro. Brlefly, each 10 pl reaction contains S30
éxtract (a whole extract) made from either tetracycline
sensitive cells or an isogenic tetracycline resistant
(tetM) strain, low molecular weight components _
necessary for transcription and translation (i.e. ATP
10 and GTP), a mix of 19 amino acids (no methionine), 3°g
labeled methionine, DNA template (either pBR322 or
pUC119), and either DMSO (confrol) or the novel tetra-
cycline compound to be tested ("novel TC") dissolved in
DMSO.
15 . The reactions are incubated for 30 minutes at
37°%. Timing is initiated with the addition of the S30
extract, the last component to be added. After 30
ninutes, 2.5 ul of the reaction is removed and mixed
with 0.5 ml of 1N NaOH to destroy RNA and tRNA. Two nl
20 of 25% trichloroacetic acid is added and the mixture
incubated at room temperature for 15 minutes. The
trichloroacetic acid precipitated material is collected
on Whatman GF/C filters and washed with a solution of
10% trichloroacetic acid. The filters are dried and
.25 the retained radioactivity, representing incorporation
of 3ss-methionine into polypeptides, is counted using
standard 1iquié scintillation methods.
The percent inhibition (P.I.) of protein
synthesis is determined to be:
30 ' p.1.2100- (‘Retained radioactivity of novel TC containing sample ) <100
Retained radicactivity of the DMSO control reaction

In Vivo Antibacterial Evaluation (Table IV)
The therapeutic effects of tetracyclines are
35 determined against an acute lethal infection with
Staphylococcus aureus strain Smith (tetracycline
sensitive). Female, mice, strain CD-1 (Charles River
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Laboratories), 20+2 grams, are challenged by an
intraperitoneal injection of sufficient bacteria
(suspended in hog mucin) to kill non-treated controls
within 24-48 hours. Antibacterial agents, contained in
0.5 ml of 0.2% aqueous agar, are administered
subcutaneously or orally 30 minutes after infection.
When an oral dosing. schedule is used,'animals are
deprived of food for 5 hours before and 2 hours after
infection. Five mice are treated at each dose level.
The 7 day survival ratios from 3 separate tests are
pooled for calculation of median effective dose (ED
Testing Results

The claimed compounds exhibit antibacterial
activity against a spectrum of tetracycline sensitive

50)'

and resistant Gram-positive and Gram-negative bacteria,
especially, strains of E. coli and S. aureus containing
tetM resistance determinants, and E. coli containing
the tetA, tetB, tetC and tetD resistance determinants.
Notable is 9-[ (N,N~-dimethylglycyl)amido]}-6-demethyl-6-
deoxytetracycline, CC, as shown in Table I, which
demonstrated excellent in vitro activity against
tetracycline resistant strains containing the tetM
resistance determinant (such as 8. aureus UBMS 88-5, S.
aureus UBMS 90-1 and 90-2, E. coli UBMS 89-1 and 90-4)
and tetracycline resistant strains containing tetB
resistance determinants (such as E. coli UBMS 88~1 and
E. coli TN10C tetB). 9-[(N,N~dimethylglycyl)amido]-6-
demethyl~6-deoxytetracycline, also has good activity
against E. coli strains containing teta, tetC and tetD
resistance determinants. It is as effective as
minocycline against susceptible strains and is superior

' to minocycline against a number of recently isolated

bacteria from clinical sources. (Table II)

As shown in Table II, the free base,
disulfate, dihydrochloride, monohydrochloride and the
Mannich bases of 9~ (N,N-dimethylglycyl)amindo]-6-de-
methyl-6-deoxytetracycline, show comparable in vitro
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antibacterial activity.

Minocycline and 9-[(N,N-dimethylglycyl)-
amido]—6-demethy1~6—de6xytetracycline are assayed for
their ability to inhibit protein synthesis taking place
on either wild type or TetM modified ribosomes using a
coupled transcription and translation system. Both
compounds effectively inhibit protein synthesis
occurring on wild type ribosomes, at equivalent levels
of activity. Minocycline is not effective in
inhibiting protein synthesis occurring on tetM modified
ribosomes. In contrast, 9-[(N,N-dimethylglycyl)amido]-
6-demethyl~6-deoxytetracycline is effective at
inhibiting protein synthesis occuring on TetM modified
ribosomes, although a slightly higher concen-tration is
required to achieve similar levels of inhibition
relative to wild type ribosomes. (Table III)

9~[ (N,N-Dimethylglycyl)amido]-6~demethyl-6~
deoxytetracycline binds reversibly to its target (the
ribosome) since bacterial growth resumes when the
compound is removed by washing of the organism.
Therefore, the ability of 9~[(N,N-dimethylglycyl)-
amido}-6~demethyl~6-deoxytetracycline to inhibit
bacterial growth appears to be a direct consequence of
its ability to inhibit protein synthesis at the
ribosome level.

As shown in Table IV, the claimed compounds
AA, BB, DD, CcC, H, C, D, G and Q show very good in vivo
activity when tested intraveneously against the mino-
cycline. sensitive orgahism, S. aureus Smith. The |
claimed compound CC when administered intraveneously
exhibits potent activity (ED50 1.6 mg/kg) against E.
coli UBMS 90-4 (TetM), which is resistant to
minocycline, i.e..(ED50 >32 mg/kg).

As shown in Table V, 9-[(N,N-dimethylglycyl)-
amido)]-s-demethyl-64deoxytetracyc1ine shows potent in
vitro antibacterial activity against a broad spectrum
of recent clinical isolates, including a number from



The preferred method for producing 9-[(sub- stituted

gl ycyl )am do] - 6- denet hyl - 6- deoxyt et racycl i nes or its mneral acid
salt 3, is showmn in schenme Il. 5 Thi s met hod uses common

i nt ermediFates which are easily prepared by reacting comrercially
avai | abl e hal oacyl hal i des of the fornmula: [err] 15
wherein Y, R and R err] are as defined herei nabove and Qis

hal ogen sel ected from brom ne, chlorine, i ootfie and fluorine; with
9- am no- 6- denet hyl - 6- deoxyt ettacycl i nes, or its mneral acid salt

1, to give strai . s
5. [ nal oacy!) am A EEEnRRK 18Ry fE e Bare activs fhap minor
m neral acid sal tgyline andiketracycline qagminstithe ypaiopitynrefakbbee

i nter nedi at es, t d.(”Tﬂgfﬁmﬁﬁﬁbd compound 1s especiall
9- (hal qacyl ) ani d{fé%%"ésrret%s*re i 2 {

deoxy- tetracyp in its

mi ner al aC| d sal ta"itl‘f%aﬂﬂamﬁﬁ Er- faecalis,;Be faeclum’ pp '&é?@gphl | es,
ﬁSpeCI albl y a{n nesvaﬁ@dmmﬁ&'e51staﬁﬁ1€sﬁﬁm&? :Mi%xewbe[(ﬂdm&hylgiydyﬂ.oﬂed

er ei nabove to itu

Oyeyl s am o] 6. cidqlTé-denetiy Y dpdhpbRetalytfine also evbiBits. 4
salt 3 of the potent paetinity magainsin . E. coli, Salmonella sppagcordance
with Schene |1, - 3 tr e or its
m neral, aci d sal r@—g ‘éﬁ\g" (%J'rﬂ“%d% ofef&QL1E] "Bf¥EehE

pol a‘r-ai';ffotlc solmirabilise, RBroteus vulgaris, Morganella m_qmgn_l_i.

3-di et hyl - 3, 4, S%ﬁééﬁm rHEdNe | Bsloberoi@éSi Spp., Clastgifieqmeal | ed
DWVPU, hexanet hyl phos

p onﬁ erein after 3b Qg? ed F¥F%%
di met hyl f or mam de&SBRS R US SPB. &?n%?ﬁﬁYb?YrB fre,
1, 2- di net hoxyet haef (i, N*ﬂdm@thyﬁglycyl)amidap+eedemethyl-s-deoxy-

tetracycline is generally greater than minocycline and
15 tetracycline.

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

20 and skin structure, ear, nose and throat 1nfectlons,
wound infections, mastitis and the like.

Thus, the improved efficacy of 9-[(N,N-di-
methylglycyl)amido]-6~demethyl-6~deoxytetracycline is
demonstrated by the in vitro activity against isogenic

25 strains into which the resistance determinants, such as
tetM, are cloned (Table I); the inhibition of protein‘
synthesis by TetM modified ribosomes (Table III); and
the in vivo activity against experimental infections

caused by strains resistant to the tetracyclines, due

30 to the presence of resistance determinants, such as tet
M (Table IV).

When the compounds are employed as anti-
bacterials, they can be combined with one or more phar-
maceutically acceptable carriers, for example, sol-

35 vents, diluents and the like, and may be administered
orally in such forms as tablets, capsules, dispersible
powders, granules, or suspensions containing, for exam-
ple, from about 0.05 to 5% of suspending agent, syrups



Selen..

- 35- b) an inert solvent such as acetonitrile,
nmet hyl ene chlori de, tetrahydrofuran chloroform carbon

tetrachl oride, 1,2-dichloroethane, tetrachl oroethane, di et hyl

et her, t-butyl nethylether, isopropyl ether or equi val ent

t her eof ; c) a base such as sodi um carbonate, sodi um
bi carbonate, sodi um acetate, potassium carhgnate, pot assi um

bi carbonate, triethylam ne, cesium carbonate, 10 | it hi um car bonat e
or bicarbonate equival ents; and d) a straight or

Franfhig haloacybdﬁﬂarﬁz¥y, for exampﬂéviﬁﬁﬁﬁqubut 10 t?jSO% of sugar,
err erein an ar as

her ei nabove. and elixixns ”g%é’it{ﬂ’:] PSR - coé‘{%/%%h‘?%rl de
or 20 2- bs@mmrmi.ylariﬂ dohied 4 idre ,e gpx \pdmlteﬁaarlaofa,n tthee form

hal o, Y5 and hal ige sa: rild 38 13 a%ﬁ%ylsﬂ%ﬂl%scﬁﬁ' l%‘?xsl?ens s ddift or

di fferent halogen an sel"ected orlne I 'odi ne
and fl uori ne; idag moét @baudr (0.R5 to 5% suspending agent Ha @perises

e) for 0.5 to 5 Roit Hedidml t@ﬁ&f‘ﬁﬂé&%&d&utlcal preﬂéﬁﬁ:ﬂﬂé‘)ﬁnay
tenperature of the regction; to forn1t 3¥{e nd|
9-[ (hal oacyl ) ani FORt@iNy. Foth AxagRkEy yfr°m about 25 53{})?5 L Hhejts
m F(eLgi aci ld) sal hctn.ve ingred:l.ent in coniB”iml ation nEthatthe Ic:arm.er.. mor:eI
9- @acy am - O xyletrac i ne or mnera
acid salt 2, is %éuaq be%&@f&&bqﬁgryﬂ% %@%ﬁ )%'t &ﬂ??‘r%‘e ‘e of helium
argon or ni t rogedn wfiflective 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
15 limited to oral, parenteral (including subcutaneous,
intravenous, intramuscular, intrasternal injection or

infusion techniques), topical or rectal, in dosage unit
formulations containing conventional non-toxic pharma-~
ceutically acceptable carriers, adjuvants and vehicles.

20 It will be understood, however, that the specific dose
level and frequency of dosage for aﬂy particular
patient may be varied and will depend upon a variety of
factors including the activity of the specific compound
employed, the metabolic stability and length of action

- 25 of that compound, the age, body weight, general health,
' sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the parti-
cular condition, and the host undergoing therapy.
These active compounds may be administered

30 - orally as well as by intravenous, intramuscular, or
subcutaneous routes. Solid carriers include starch,
lactose, dicalcium phosphate, microcrystalline cellu-
lose, sucrose and kaolin, while liquid carriers include
sterile water, polyethylene glycols, non-ionic surfac-

35 tants and edible oils such as corn, peanut and sesame
oils, as are appropriate to the nature of the active
ingredient and the particular form of administration
desired. Adjuvants customarily employed in the pre-



a)_ a nucl eophile WH such as an am ne or substituted am ne or

equi val ent for exanple nethyl- 35 am ne, di nethylam ne, ethyl am ne,
n- but yl am ne, propyl am ne or n-hexyl am ne;

- 36~ : : b) a polar-aprotic solvent such as DVPU, HWPA

di et hyl f or mam de, di net hyl acet am de, N- net hyl pyrrol i done or

1, 2- di net hoxyet hane; 5 ¢) for from0.5 - 2 hours at room

t enperature or under reflux tenperature to produce the desired
9-[(substituted glycyl)am do}-6-denet hyl - 6- deoxytetr a- cycline, 3,

or its mneral achdr§gibn of pharmaceutical composition3CHay e Hdvarltdi ]
geously included, Such-as flavoring agents, coloring
agents, preserving agents, and antioxidants, for exam-
S ple, 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 ad-

10 ministration of the compounds is preferred.
' These active compounds may also be admini-
stered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in

15 glycerol, liquid, polyethylene glycols and mixtures
thereof in oils. Under ordinary conditions of storage
and use, these preparations contain a preservative to
prevent the growth of microorganisms.

The pharmaceutical forms suitable for inject-

20 ' able use include sterile aqueous solutions or disper-
sions and sterile powders for the extemporaneous pre-
paration 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

25 exists. It must be stable under the conditions of
manufacture and storage and must be preserve against
the contaminating action of micoorganisms such as bac-
terial and fungi. The carrier can be a solvent or dis-
persion medium containing, for example, water, ethanol,

30 polyol (e.g., glycerol, propylene glycol and liquid
polyethylene glycol), suitable mixtures thereof, and
vegetable oil.

The invention will be more fully described in
conjunction with the following specific examples which

35 are not be construed as limiting the scope of the in-
vention.



35 ‘ - 37-

I n accordance with Schene 111, conpounds of formula 3 are
N-al kyl ated in the presence of fornmalde- hyde and either a
primary am ne such as net hyl am ne, et hyl am ne, benzyl am ne,

met hyl gl ycinate, (L or D) al anine, (L or D)lysine or their
substituted congeners; or a secondigx am ne such as norphol i ne,
pyrrolidine, piperidine or their substituted®Congeners to give
t he correspondi ng Manni ch base adduct, 4. 10 : The

9-[(substituted glycyl)am do] - 6c8ﬁﬁ8bﬁhlL GEND FOR TRABI@SXYtetracyclines
may be obtai ned %f nmetal conpl YEE“““‘E"‘_—E“—“—‘—“

[7S-(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -
7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa~-
5 hydro-1,8,10a,11-tetrahydroxy-10,12-dioxo-2-
naphthacenyl]-4-methyl-l-piperidineacetamide
dihydrochloride
B [4S-(4alpha,l2aalpha) ]-4-(Dimethylamino)~9-
[[2-(dimethylamino)-1-oxopropyljamino}-1,4,
10 4a,5,5a,6,11,12a-octahydro-3,10,12,12a~tetra~-
hYdroxy-l,11-dioxo—z-naphthacenecarboxamide
dihydrochloride '
c -[48S~(4alpha,l2aalpha) ]-4~(Dimethylamino)-1,4,
4a,5,5a,6,11,12a~octahydro-3,10,12,12a~-tetra-
15 hydroxy-1,1l1-dioxo-9-{[[ (propylamino)acetyl]-
amino]-2-naphthacenecarboxamide
dihydrochloride
D {7S-(7alpha,l0aalpha) ]-N~[9-(Aminocarbonyl) -
7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa-
20 hydro-1,8,10a,11-tetrahydroxy-10, 12-dioxo-2~
naphthacenyl]-l1-pyrrolidineacetamide
dihydrochloride
E [4S~(4alpha,l2aalpha) ]-4~-(Dimethylamino)-9-
[[ (ethylamino)acetyl)amino}-1,4,4a,5,5a,6,11,
25 12a~octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-2-naphthacenecarboxamide
dihydrochloride
F [4S~-(4alpha,1l2aalpha) )-4-(Dimethylamino)-1,4,
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
30 hydroxy-9-[ [ (methylamino)acetyl]amino}-1,11-
dioxo-2-naphthacenecarboxamide
~dihydrochloride
G [4S-(4alpha,1l2aalpha)]-4-(Dimethylamino)-9-
{ [ (hexylamino)acetyl]amino}-1,4,4a,5,5a,6,11,
35 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-2-naphthacenecarboxamide '
dihydrochloride



such as. al um num calcium iron, nmagnesi um nmanganese and conpl ex
salts; inorganic and organic salts and correspondi ng Manni ch base
adducts using net hods known 15 to those skilled in the art (R chard
C. Larock; Conpr ehensive Organi ¢ Transformati ons, VCH Publishers,
411-415, 1989). It is well known to one skilled in the art that
an appropriate salt formis chosen based on 6 physi cal and chem cal
stability, flowability, 20 hygroscop|C|ty and solubility.
Preferably, the 9-[(substituted
gl ycyl ) ami do] - 6- gemet hyl - 6- [Qwaqt;rr?a 12aalpha)]-‘39’-c¢)[ (@&tﬁi&mi’ﬁb?kned as
I norganic salt such as rochloric dr.obr pnmi ¢, Xdr0|od|c

h

phosphori c, nltrﬂFQ£y¥ﬂﬁ%¥ﬁQ§ =457 (Gimed ¥9§E&? LTtnt edapRebay e,
25 benzoat e, C|trat5"1mmmza4uctuhynfuﬁ3ﬁ&nfmnﬁuzabtetrahydroxy-

fumarate, glycol ate, "aleaé.&%:ﬁ?ﬂignfanéﬁﬁéﬂ%géﬁn%%% oxam%déxlkylsulfonate

or arylsul fonate. Dependin he aci ds
used, the salt fornation dlhydrochinnmdavmth the C(4)- dlnethylanlno group

(1 eqU|vaIent 30y t geoup
and the W gr oup ([?@-CKJ %antispsgﬁa%l ﬂﬁ(ﬂhﬁ%@%fﬁghj?ﬂ) "
preferred for oral and pareﬂﬁ%ﬂQ%hX%ﬁﬂ#ﬂQﬁT§m5 7 10 10a 12’°°ta‘80ne
of Ehe coPpounds ?f th? Pﬁmigﬂyﬁxngaloa %}-t?f éﬁifbhgznzifﬂyei-
centergqof asymmetry a e %%an qﬂ{lqu B! %% yen 2)
The conpounds may, hydrechior # '

st ereoi someric J t fq?m&(Jﬂkpnnﬁ&&ﬁ&lphamﬂﬁ4ﬂhDimethphanéno)hb )4,
racem c m xture i L s

- 38- of the co(r]f'po'urf?ae%fﬁ’ ree #ﬁ% %ﬁgir'éé{ﬁe ié%lgsggrrg?é

or admixed with stere0|som&ﬁﬁﬁqxxﬂ%/%iTQkﬂ¥¢TﬁrEﬁ[(PhenYlmetbﬁbhrloners.

The absol ute configuration Rfjmacetyl jamino]-2-naphthacenecarboxamide
15 dihydrochloride
K {4S-(4alpha,l2aalpha) ]-4~(Dimethylamino)-1,4,
4a,5,5a,6,11,12a~octahydro-3,10,12,12a~tetra-
hydroxy-1,1l1-dioxo-9~[ [ (pentylamino)acetyl]~-
amino]~2~naphthacenecarboxamide
20 nmonohydrochloride
' L [4S-(4alpha,l2aalpha) ]~4~(Dimethylamino)~1,4,
4a,5,5a,6,11,12a~-octahydro-~3,10,12,12a-tetra~-
hydroxy-1,1ll~dioxo-9~[[[ (2~thienylmethyl)~-
aminojacetyl jamino]-2~-naphthacenecarboxamide
25 dihydrochloride
M [4s-(4alpha,12aalpha)]-4-(DimethY1amino)-1,4,
4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra-
hydroxy-9-[[[ (2-methylpropyl)aminojacetyl]-
amino]-1,1l1l-dioxo-2-naphthacenecarboxamide
30 dihydrochloride
N [4S-(4alpha,l2aalpha) ]-4-(Dimethylamino)~-1,4,
4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-l,ll-dioxo-9-[[[(24pyridinylmethy1]-
amino]acetyl]amino]-2-naphthacenecarboxamide
35 dihydrochloride
-0 [4S-~(4alpha, 12aa1pha)]-9-[[(D1ethy1am1no)-
acetyljamino]~4-(dimethylamino)-1,4,4a,5,5a,
6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy-



5 .. conpound may be determ ned by conventional X-ray

crystal |l ography. The stereochem stry centers on the
tetracycline unit (i.e. G4, C4a, Cb5a and C 12a) remai n intact
t hr oughout the reaction sequences. 10 ' Bl OLOd CAL
ACTIVITY Method for in Vitro Antibacterial Eval uation

(Tables I, Il and V) ' Th_ga4.;,r1ni mum i nhi bitory
concentration (MC), the | owest concentration of the antibiotic
whi ch 15 inhibits growmh to the test organism is determ ned by

the agar dilution method usi ngMild:@i<2HnipHtidcétidtarboxamide (Baltinore
Bi ol ogi cal Laboratories). ' density of 1-5x 10[err]

n ocul.ym |,
CFUmM and a range of anti al&lﬁ ochloride (gncentrations (32-0.004
[err]g/m) is us@d. The pl i7ss- (Z@lpha, 10z IphaiclHNt e (Anind8abbohylyt7-

35[err]@in a forced air s [ tQf .. T gapL SHg _ rise
strains that are (sdelrﬂnseltthlyvleé;ﬁ)%egr'a%%/? i én%’séa‘hgé ggﬁéf ﬁaﬁ%&g
defi ned strains tiysranls & ddlatldttetrahydreyy+i0el2dddono-2-

inability to bind to bact erﬂa?ﬁﬁgiw&%lmliﬁ&:?r%igié?inecarLet K
jde

encoded nenbrane protein whi etra- . I ne resistance
by energy-dependent ef f | ux koxamid antibiotic fromthe cell.

E. coli in VitrogProtein Trayss (alalphaSydan ghiay0] o1 { ) (Cyclopropyl-
An in yqgtro, cell free, prot

fromE ~coli strain MRE600 me%lhrll’lsra%risl aﬁ%}c@&qw%.réleﬁ&%”?géﬁgﬁﬁoséﬂ >
derivative of MRE600 1,4KQanigﬁaveunlkmzaind#ahydro+maho,maslnaen
$?gﬁggfﬁgtion-translg??gﬁ %%qﬂéﬁéﬁio igmggﬁ- r%g?%%Pgﬁﬁéﬁacégégéﬁg?x-
Transcription and Transl at ie@ides ditydnaghloride Approach, (B.D. Hames
and S.J. Hi gginsg eds) p. [45-(4alpﬁgﬁ&jgg@pﬂgyil§£§§5rgﬁégégty§§hington
1984] . 15 amino}-4-(dimethylamino)-1,4,4a,5,5a,6,11
14 [ 4 ’ 14 ’ ’ 14
l2a-octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-2-naphthacenecarboxamide
monohydrochloride
s [4S-(4alpha,l2aalpha) ]-9-[ (2-Bromo-l—-oxopro-
20 ' ' pyl)amino)=4-(dimethylamino)-1,4,4a,5,5a,6,
11,12a~octahydro-3,10,12,12a~tetrahydroxy-1,
l11-dioxo-2~naphthacenecarboxamide
dihydrochloride
T Tetracycline
Minocycline
AA [4S-(4alpha,l2aalpha) J-4~(Dimethylamino) -9~
([ (dimethylamino)acetyl]amino}-1,4,4a,5,5a,
6,11,12a~octahydro-3,10,12,12a-tetrahydroxy-
1,11-dioxo-2-naphthacenecarboxamide disulfate
30 BB [4S~-(4alpha,l2aalpha) ]-4~-(Dimethylamino) -9~
[ [ (dimethylamino)acetyljarino]-1,4,4a,5,5a,
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-
1, 11-dioxo-2-naphthacenecarboxamide

25

=]

35



-39- Usi ng the system descri bed above, the tetra-
cycllne conpounds of the present invention are tested for their
ability to inhibit protein sysnthesis in 5 vitro. Briefly, each 10
[err]| reaction contains S30 extract (a whole extract) made from
either tetracycline sensitive cells or an isogenic tetracycline
resi st ant (tetM strain, IOm/nDIeg | ar wei ght conponents
necessary for transcription and translation % ATP 10 and GIP), a
m x of 19 amino acids (no nethionine), [err]s | abel ed net hi oni ne,
DNA tenpl ate (ei pper pBR322,gL (4alpha, 12a9k’9ﬁ&9?p4ar(lélﬁlethguaﬂm@)(-@ontroI)

or the novel tetra- ne conpound. {o_be testi ("no eI5 TC")
di ssol ved in DvsdI (ggmethylamlno)acety Thuipedcdi§md2arPa 52,

incubated for 30 mnutes ag,11,12a-octdhyarols, 10 nmgzastemmtmb i h
the additi on of the S30 extract

. t dded
After 3 m nut es 1 '%15‘1?'8?‘?]'?“BPpp%ganggFﬁ%ﬁgﬁgﬁﬁgﬁoge mexed
with 0.5 m of 1N NaOH to éhibn:dyleRNA and tRNA. Two m 20 of 25%

trichloroacetic | dis adc{g%hgqqlbhg %és?.ﬁ,ﬁal)ﬂ]_‘;_ ime'tﬂgiggti% a19.r oom

t enperature for mnutes oro cetic preécipitated
material is coll ect ed - [[(dlwmamm@ppeymmpelaﬁd 4,48& 584 h a

sol ution of 10% tgf,i1ghh9hogethhyarei-4, 1iib§2f Ilbh%%t&l’ahydfﬁdadr-and
25 the retained radidactivit r]e.‘gggggatlng g it|o
of [er:"? S- et hi oni ne into paldpd éﬂﬁ’%eg mide MONO~: andard

liquid scintillation net hodﬁrdrochlorlde The percent inhibition

(P.1.) of protei ned o
Retai ned r adi oac?"ﬁn ty of r‘:ééz{} 23%?-%’81352 1 é&ﬁm@%hﬁ%mlno) 9
Ret ai ned radi oactivity of t[r[e(dimhydammlo)agg&yﬂ.dpmlno]-l 4,423,558 ~0

Antibacterial Evaluation ( g8 224octahydro=3,19, 12, 12a-Eat-aMydmi- C
ef fects_of tetracyclines aré g term neg a a| nst ari( acute | et hal

i nfect+dn with Stagyidderects (AmpPyg¥od W& acycl i ne
sensitive). Fenale, m ce, pightihaceretarboxamideR ver

20

25
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-40- . Laboratories), 202 granms, are challenged by an

intraperitoneal injection of sufficient bacteria (suspended in
hog nmucin) to kill non-treated controls 5 Wi thin 24-48 hours.
Ant i*bacterial agents, contained in 0.5 mM of 0.2% aqueous agar,
are adm ni stered “subcut aneously or orally 30 m nutes after
I nfection. Wien an oral dosintf3thedul e is used, animals are
deprived of food for 5 hours before and 2 hours after 10 i nfection.
Five mce are treated at each dose |evel. The 7 day survival
ratios from3 separate tests are pool ed for cal cul ati on of medi an
effective dose (EQjery]). Tﬁsti ¢] Resul t,;s o The
cl ai med conpounds |exh| big kBt i|Eat 413 3 . Es < l&bivde NSt @
spectrum of tetradycl] ne sensijtive . fand rjesi stjant am ppsitile
and Gram negati ve {bacferia egpeci gld y, {straifjns off E. cpli apd S.
I

w
aureus containing|= |« = |StdteMerdsi ot gnce det @r finant|se va B

cont ai ni ng the thtA]| tetB, tet|]C and tetD resilstance det rm'npnts.
20 Not abl e fi s P- (NlgN{di netihyRgllwcul )|@maddly & depot iyl wb-] «
deoxytetracycline|-=CQ+—a pRoyr rn|faBl dd e waehije= o= fFoniy <at pd
excellent in vitrq acfivity adai nst ' tetrjacycl|i ne rlesi stfnt
strains cont@ining thReteft M |u g |o of 49 gt Jice dai ar risngnt| (such as .
aureus UBMB}8-5, |S Pbo |5 |Saur ussUSs9dlsand 80-|& oE. | <ol i | VY 89- 1
and 90-4) nd tefradqycline regqistant strfai ns jcontaj ning| tetB
resi st ance s (spchlas E.| coli} UBv§ 88-1 and . coli
TN1OC t et B) .£& di metayligl ycyl ) @nijdo] - Gw - _ - &
denet hyl - 6- & o apy & i he, a-lsoyﬂhas deod d& bVi|tw <30~ o | ~agEh I$st]| E.
coli strainsscont g g tetA [tetCland tlet D rlesi stfance
det er m nant ' ef f pctijve ag m ndcycl ijne agai nst
suscepti bl e d is]|sugerior to rfi nocycl i ngl agai pstg a
nunber of r olat e |, . | abgetBril Bradg Bl |8 Bal| seurpes
(Table 11) e
w |8 8§ Juw 28 juen |88 o3
o= < N v - Qo [ % — ] oo [ -2 [— I -] ~ @ -
9, | (88 e |9q |35 g8 |2o g
Q= o [~ -] [~ ] [ -] [— 28 -2 [ 2 ] o0 N - -
. |2l a |28 [88 |88 {8, |u= -3
(- 4 () [~} [~ 2 ] o (-2 - [~ — ] o0 ~r 3 -
Q " " Qe |vwe {un 8
| £
g & jnn |TFn {08 [BK " g
2 |6 |re |0 |66 |66 |66 |0 |w g'é
. g
A g e |m
e |8 5| 3|5 &3 gE |&
gl { 8 loE |8 |o8 e [%g |ae
s [Tl Jex |y |Es oz |Hs |BE |5
8= |g |Eg (S8 |8 gz |8% |&8Z |®. |5
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el |5 125 (8¢ |2f |82 ez (g8 |22 [BE
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35. . As shown in Table Il, the free base,

di sul fate, dihydrochloride, nonohydrochl oride and the Manni ch
bases of 9-[ (N, N-di et hyl gl ycyl ) am ndo] - 6- de-

met hyl - 6- deoxyt etracycline, show conparable in vitro

-41- anti bacteri al activity;so_ _ M nocycl i ne
and 9-[ (N, N-di net hyl gl ycyl) - '
am do] - 6- denet hyl - 6- deoxyt etracycli ne are assayed for 5 their
ability to inhibit protein synthesis taking place on either wld
type or TetM nodified ribosones using a coupl ed transcription and
transl ation system Both gonpoynds ef fectjively, inhibit protein
synt hesi s ccurrfing dn w lid tyge riosongs, at{ equival ent |evels
10 of actijity,. Mlnocydld ge |is ng effective,kn
i nhi biting proteih.syat8ediscodQupri r.xg,ontﬂgt NigRdilfd &d
ri bosones. In coptrast, 9-[(NJIN-di et hyljgl ycyl ) anijdo] -
6- denet hyl - 6- deoxyt e racygline i s efffectijve at w | inhibiting protein
synt hesi s occuri np of.Tgt dilfS ed |15« |2 « |rd Qod@nBs,| al t hough a
slightly higher cpncegn-trgtion}is rqgquirgd to fachieve simlar
| evel s of inhibitjon rel atfive tjo w l{d tyde rigosones. (Table I11)
9-[ (N, N- Di hyl g| ycyk) ani|dog- 8t hy| -|& “ 8 8ddoxytetracycline
bi nds reversfi biy to st 4 gét |Gt Re {20° {© ™ | BodSh®) [si nce bacteri al
grow h res s when fhe cqnpour]d i s |renpJed by washi ng of the
organi sm BeBeflorE, |EhE 4dbili t)f of & f( NeNEdi et hyl gl ycyl ) -
ani.do] - 6- dejet hy! } B- €oxyt é't?agfcfir_é' fo i°nﬁi§i°t~ ° e bacterial growth
appears to e a dyre¢t conpsequgnce gf 25 o itq abilfity to inhibit
protein synghesis| at |t he rli bosqne | qvel . As
shown in Taffl e 1] _thE ¢l 4i ned [Efpqunds |8 n ] 3
o - O N 2 Q e O N oo
p o o 2 ln n n
E o | w e 8@ |o |48
€
€¢ w8 (98 ¢ &g (8¢
o |loe |63 |68 e |8« e jec
Qo q 128 S 1o |8
(&) [-- B -] ~N o oo 12 o [ — oo
Qo [ o (28 9 |8 4%
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AA; BB,- DD, CC- H C, D, Gand Q show very good in vivo activity

when tested intraveneously agai nst the mno- 30 cycline sensitive
organism S. aureus Smith. The cl ai med conpound CC when
adm’ni stered i ntraveneously tEAIblts potent activity (EDferr] 1.6
ng/ kg) agai nst E. coli UBMS 90 (TetM, which is resistant to
m nocycline, i.e.. (EDerr] >32 nmy/kg). 35 As shown in
Table V, 9-[(N, N-di net hyl gl ycyl) - '
am do) ] - 6- denet hyl - 6- deoxyt etracycline shows potent in vitro
anti bacterial activity against a broad spectrum of recent
clinical isolatesy including anunber from -
-42- v5ter| nary gourjces. It wap norg actfve t han mj no-
cycline andtetratycllne agdingt thefj mpjofity pf the I sol ates
tested. The clai mpd dompoundai § espegially 5 |m aG i @ agqi net |E.g
faecalis, E. faec{8m|i n®lwdi|l8g |n 2 |- vphconysigh [esss ans $trai fe. g The
9-[ (di met hyl gl ycyl) - gmi do] | 6- defret hy| - 6- dpoxyt gt racyclin al's
exhibits potlent, actiRvijty adpinst} E. cpli, Balmopal | alspp. | &
Shigella spp., Sa 'rmﬁel B chsl drads kA Pr'Ot"éus"ID S~ |#i%abllPs]=PPofeus
vul gari s, Moragne|la m)rgani I, Nei ssefia gpnorrhoeae] Bacteroi des
spp., O astff dium and fStrepfocockus sp. The activity|of the
9-[ (N, N-di hyl gl ¥cyl )gmd&i‘i g-cti et -pﬁ(ﬁaox.yg oo |odCiLagy¢libelis
general |y ggeater{thgn m nogyclii hé anhd 15 tetfacyclire. [R <~ |7
As can be s8en frpm Tables [|-V,] co unds]| of t he i nyenti dn can be
used to prefent of cqntrol _ i mpof t ant} manmpl i an] and yet erilnagy
di seases su@h as | oo fgar e, (i NRiy Lol | @fecteqes|giaf ¢gtsons
of skin 20 andg sRin ftrthnre,“ear nosp and|throfat tnfécti ¢ns, .
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wound infections, mastitis and the |ike. Thus, the
i nproved efficacy of 9-[(N, N-di - '

met hyl gl ycyl ) am do] - 6- denet hyl - 6- deoxytetracycline is denonstr at ed
by the in'vitro activity against isogenic 25 strains into which the
resi stance determ nants, such as ~_.tetM are cloned (Table 1); the
inhibition of protein synt he'si's's?ay Tet M nodi fied ribosones (Table
[11); and the in vivo activity against experinmental infections
caused by strains resistant to the tetracyclines, due 30 to the
presence of resistance determ nants, such as tet M (Table 1V).
When t he conpounds are enpl oyed as anti - bacterials, they can be
conbi ned with onejor jrore pphar- . | macqut i cql |y ceptabl e carriers,
for exanple, sol-|35 ventjs, di] uentls and the |l i ke,| and may be
adm ni stered oradlly ijn sudh forjms a9 tabllets, apsul es,
di spersi bl e powder s, [granul es, lor syspendi ons gontai ning, for
exam plie, |4 omlapout :.;9.0 ta % of {sugpgndi ngl agent, syrups
-43- Eant| Qi & o dig /X ke, 3r,om§a oUte 40 F O 50% of sugar,
and elixirs contaljning for examﬁ e, {fromlabout| 20 tjo 50% et hanol
and the |ike, or pardnfer IIyir}..theformNS “w of sferile injectable
sol utions o suspensij@ng kA |8 o o o ".Ni ng. f:rr dm about 0.05 to 5%
suspending &yent {f gn Rsd-* % " %R Rorfit¥mdGm | e h] phar naceut i cal
preparati ong} may contjai n, {f or gxanplle, frljom abput 25 to about 90%
of the & #Egtiveingredient ifn cori natlion With the carrier, nore 10
usyal 'y betwpen about[~68 gin6(% By [eROH- 8 [~ o |82 _ An
effective a@unt ¢f donpound frjom 2.10 ng/lkg off{ body wei ght to
100. 0 ng/ kgepf bogly vlei ght shoyl d bg admini stefed one to five
times per dgy vial, 12, Jlov lea 122 12 | lew
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any typical route of administration including but not 15 limted to

oral, parenteral (including subcutaneous, I ntravenous,
i ntramuscul ar, intrasternal injection or i nfusi on techni ques),
topital of rectal, in dosage unit formul ati ons contai ni ng
conventional non-toxic pharna- ceutically acceptable carriers,
adj uvants and vehicles. 20 It will be understood, however, that the
speci fic dose | evel and frequemdr of dosage for any particul ar
patient may be varied and will depend upon a variety of - factors
I ncluding the activity of the specific conmpound enpl oyed, the
nmetabolic stability and | ength of action 25 of that conpound, the
age, body wei ght, general health, - sex, diet, node and tinme of
adm ni stration, rate of excretion, .drug conbi nation, the severity
of the parti- cular condition, and the host undergoi ng therapy.
These active conpounds nay be adm ni stered 30 orally as well as by
i ntravenous, intranuscul ar, or subcut aneous routes. Solid
carriers include gtargh, ' | hct osp, di ¢al ci §im ph¢sphate, “
m crocrystalline dellp- o Jobe, shcroseBandika®l |8, i1 1li q8i g
carriers include |[= hﬁ' ter [M& waT &1, | BT yePHYI eRe® gl §cBI 3 Pon=i Bnijc
surfac- 35 , tangfs and ediFIe ofls sbch a$ corph, peanut @and s¢sane
oils, as ardgapprqprijpte to jthelnatufe ofjthe active i ngrledi ent
and t he parh}cular f oy m of ég?i1istration desi jed. Adjuvants
customarily snpl oyjed j n the e Q “ “ ]
- 44- w par i&fmﬁmkﬁmﬁﬁcﬁmoﬁwiﬁmsﬁw g adyenéa-
geously inclgjded, |[such as fllavojing pgentp, cojoring "agent s,
preserving ents,) and antigxi dhnts,}for pxam ple, jvitagin E
ascorbi c acigl, BHF and BHA. The| pref grred
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fromthe standpoint of ease of preparation and adm ni - stration

are solid conpositions, particularly tablets and hard-filled or
liquid-filled capsules. Oral ad- 10 m nistration of the conpounds is
preférred. These active conpounds nay al so be adm ni -

stered parenterally or intraperitoneally. Solutions or
suspensi ons of these. active conpounds as a free base or

phar macol ogi cal | y acceptable salt can be3jrepared in 15 - gl ycerol,
i quid, polyethylene glycols and m xtures thereof in oils. Under
ordinary conditions of storage and use, these preparations
contain a preservative to prevent the growth of m croorgani sns.
The pharnaceutical fornms suitable for inject- 20 abl e use incl ude
steril e aqueous solutions or disper- sions and sterile powders
for the extenporaneous pre- paration of sterile injectable
sol utions or disper- sions. In all cases, the form nust be
sterile and nmust be fluid to the extent that easy syringability
25 exists. | It nust|be sf{abl ejundef the condition$ of
manuf act ure and stjoraff@ anfinus{sbe presefye agmigpst t he
cont ani nating actijen p? i £80f g@Bismbassichdas h32I | o terial and
fungi. The ggrrier] cah be & sol yént ¢r di$- v pefsi on medi um
cont ai ni ng, #or eXqanp} e, whter, |ethapol, BO pol yoll (e.g., glycerol
propyl ene gl8col 4nd |iquigl pol yet hylene gl ycoll), suitable
m xtures thegjeof, landj uege1ab|ewﬁil. 2 = ? The
i nvention wiljl be |for s faul % dlepErabed gnlS y |9.° n‘.ozlj&:nction with the
foll owi ng s@cifid expnpl e$” vwhi ¢h 35" * ar ¢ not |be cpnstrued as
limting the&}scopg of}the |n- venti of. '
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COVPOUND LEGEND FOR TABLES A -

[ 7S- ( 7al pha, 10aal pha)]- N-[ 9- (Ami nocar bonyl ) -

7- (di net hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12-octa- 5 . hydro-1,8
10a,’-11-tetrahydroxy- 10, 12- di oxo- 2-

napht hacenyl | - 4- met hyl - 1- pi peri di neacet am de

di hydrochl ori de B .

[ 4S- (4al pha, 12aal pha) ] -4- (D met hyl am no) - @55

[ [ 2- (di net hyl am no) - 1- oxopr opyl ] am no] -1, 4, 10

4a, 5, 5a, 6, 11, 12a- oct ahydr o- 3, 10, 12, 12a-tetra-

hydroxy 1, 11- di oxo- 2- napht hacenecar boxamaide IIX

di hydr ochl ori de T d Translation

[ 4S- (4al pha, 12aal pha)] -4%—&%%” a’%ﬁ’}?o‘ﬁr‘f%“ and Translatl

4a, 5, 5a, 6, 11, 12a- oct ahy
hydroxysl 11-di oxo-9-[[

am no] - 2- napht hacenecar box a ks REANES hl ori de

D : [ 7S- (7al pha, 10aal pha)]- N [ 9- (Am nocar bonyl )

7- (di net hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- octa- 20 e tas hydro- 1,
8, 10a,ll-tet rah&-@m, 12- di oxo- 2- 2 Inhibition

napht hacenyl ] - 1- pyrrol i di neacet gome Wild Type s3odi hyrsoQhl 36 de
E [ 4S- (4al pha, 12aal pha)] - 4- (D met hyl am no) - 9-

[[ (et am no) acetyl ]am no] -1, 4, 4a, 5, 5a,.6, 11, 25

12a- oct ahydro- 3,€0, 12, 12a-t et rlatwmgfml 11- 99 29

di oxo- 2- napht hacenecar boxani deg 9§Ii hydrochl ori dey

F [ 4S- (4al pha, 12aal pha)] 4 (96 nmet hyl am no) -

4a, 5, 5a, 6, 11, 12a- oct ahydr o- 3, 0002 /AL et ra- 30 51’ 82
hydroxy 9- [[(rret hyl am no) acetyl Jam no] -1, 11-

di oxo- 2- napht hacgnecar boxam d i hydrochl ori

G s [4s-(4§| pha, 12aal ph§’)]° PY/B et hyl ani no)9£ . e
[[ (hexyl am no) acetyl ] am no] - 1,04, 26a nfg;/ad, 6, 11, 35 91 95
12a- oct ahydro-3, 10,12, 12a-tetr, oa@gdwﬁul 11-

di oxo- 2- napht hacenecar boxani de 8d| hydrochl ori de

U 1.0 mg/ml 98 68
20 0.25 mg/ml 89 43
0.06 mg/ml 78 0
25
30

35



-46- H
acetyl]anlno] 4- (di et hyl am no) - 1,

6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydr
1, 12- di oxo- 2- naphthacenecarboxanlde

4 4a, 5, 5a,

Logy- °

[ 4S- (4al pha, 12aal pha)] - 9- [[(Butylanlno)

di hydr ochl ori de

I [ 7S- (7al pha, 10aal pha) ] - N-9- (Am nocar bonyl ) - 7-

(di met hyl am no) -5, 5a, 6, 6a, 7,10, 10a, 12-octa-
hydro-1, 8, 10a, 11-t et r ahydr gxy- 10, [L22di ¢¥0- 1- 10
pi peri di neacet ani de di hydr ¢chl & i fle J 333, 404}
[ 4S- (4al pha, 12aal pha) ] (I met hy} am no) - 1, 4,
5a, 6, 11, 12a- oct ahydro-3, 1012, 12a} t et r & E
hydr oxy-1, 11-di oxo- [ [[(p enyPhet h§ )-.z
am no] acetyl ] am no] M- naphthacenegar boxam de 15
di hydr ochl ori de 0 E
[4S—(4alpha,lZaaIphq]-4m( 'neghy aﬁluﬁ-l,i?
4a, 5,.5a, 6, 11, 12a- oct ¢hydro43, 10, 1P, 12a-tetra-
hydr oxy-1, 11- di oxo- 8®[ [ (pe tylaninoﬁhcéryl]{;
am no] - 2- napht hacen@&@ar boxgqm de 2p
L [4S—(4alp, 12aal pha) ]} 4-( Dieet hyesam
4a, 5, 5a, 6, 11, 12a- octghhydr 043, 1@, 1P, ﬁZaJhetreF
hydr oxy-1, 11-di oxo- [ [[ (24t hi eny néthyl)-
anlno]acetyl]anlno] ¥- naphfhacenefpagboxan de, 25
di hydrochl ori de ] - 1n zZ
[ 4S- (4al pha, 12aal phay] - 4- (i met hy afi nag- 1, 4,
4a,5, 5a, 6, 11, 12a- oc»ﬂhydro 3, 10, 1 , 12a-getra-
hydr oxy- 9- [[(2 met hyd propylf) a afety]- 9
am no] -1, 11- di oxo- 2@hapht h cenec boxare de 38
di hydr ochl ori de
[ 4S- (4al phal2aal phafd ~4r ( Dij et hy! hrigioXe 1, 4,
4a, 5, 5a, 6, 11, 12agpcthByfr o3, 18 1p, ™a-getr
hydr oxy- 1, 11-di -G t# (29pyridi phyl met hyl ] -
am no] acetyl ] am @] wPEN phthacgpe arboxam de 35
di hydrochl ori de @ of ¢ BT & B
[ 4S- (4al pha, 12a38ph@ A°P- [} (Di et hyy| & D) -
acetyl ] am no] - 4- (di ige®hly| afn no) - 1} 4, 4a, 5, 5a,
6, 11, 12a- oct ahydr o-+ 10,12;12a-tetr%pyq50xy-
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-47-
di hydrochl ori de P

(7S-(7al pha, 10aal pha)] - N- 9- (Ami nocar bonyl) -7-
(di rret hyl 'ami no) - 5, 5a, 6, 6a, 7,

10, 10a, 12- oct a-

hydro--1, 8, 10a, 11-t et r ahydr oxy- 10, 12- di ox&2R-
napht hacenyl ] - a- net hyl - 1- pyrrol i di necar -

[ 4S- (4al pha, 12aal pha)]-9-[[[ (Cycl opropyl -
met hyl ) am no] acet yl ] am no] - 4- (di met hyl am no) -
1,4,4a,5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-

t et rahydroxy-1, 11-di ox¢- 2-n

di hydr ochl ori de R
[ 4S- (4al pha, 12aal pha)]49-[(
am no] - 4- (di met hyl am n¢) -1
12a- oct ahydro- 3,40, 12, 123-t
di oxo- 2- napht hacepecar poxam
S [ 4S- (43 pha, ]2aal
pyl ) am no] - 4- (di et hyl am no
11, 12a- oct ahydro ,10,L8,12
11- di oxo- 2- napht Bpceneg¢ev bo
T Tetrac@l i nelg5
[ 4S- (4al pha, 12aa@pha) ] {%- ( Di
[ [ (di net hyl ami nof& cetyﬁtdhl
6, 11, 12a- oct ahydmp- 3, 10812,
1, 11- di oxo- 2- napht hace Ear
[ 4S- (4al pha, 12aafpha)] {3 (
[[(di methylam n gam
3
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6,11, 12a- oct ahydro-3, 10,12, 12a-tetrahydroxy-

1, 11- di oxo- 2- napht hacenecar boxam de 35

- 48- CC [ 4S- (4al pha, 12aa|pha)] 4- (D met hyl am no) - 9-
[ [ (di met h{l anmi no) acetyl ] ami no] - 1, 4, 4a, 5, 5a,

6, 11, 12a- oct ahydr o- 3, 10, 12, 12a- tetrahydroxy- 5

1,11-dioxo-2-naphthacenecarboxanide di hydr o- chl ori de
DD [ 4S- (4al pha, 12aal pha)] - 4- (D nmet hyl am no) - 9-
[ [ (di met hyl ami no) acetyl ] ami no] -1, 4, 4a, 57587 6, 11,
12a- oct ahydro- 3, 10, 12, 12a-t et rahydroxy- 10 )
1, 11- di oxo- 2- napht hacepecar poxamn de nono- hydrochl ori de
EE [ 4S- (4al pha, {L2aal pha)] - 4- (D et hyl ami no) - 9-
[[ (di met hyl ami no) acety] ] am ho] - 1,4, 4a, 5, 58, «
6,11, 12a- oct ahydro- 3, 1P, 12, &Zg,tqfra@ydgoxy 53 v T o
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Example 1
[4S~(4alpha.l2aalpha) ]1-9-( (Bromoacetyl}amino]=-4-
(dimethvlamino)-1.,4,.4a,.5,.5a,6,11,12a-octahydro-3,10,~
12,12a-tetrahydroxy~1,11-dioxo-2-naphthacenecarboxamide

monohydrochloride
and

4S—-(4alpha,l12aalpha) 1-9~[ {(Chloroacet aninol-4-

(dimethylamino)~-1.4.4a,5.5a,6,11,12a-octahydro~3,10,~
12,12a-tetrahvdroxy-1,11-dioxo~-2-naphthacenecarboxamide
monohydrochloride

To a room temperature solution of 1.58 g of
9-amino-6~demethyl-6-deoxytetracycline monosulfate, 20
ml of 1,3-dimethyl-3,4,5,6-tetrahydro-2 (1H)-pyrimi~
done, hereinafter called DMPU, and 4 ml of acetonitrile
is added 0.50 g of sodium carbonate. The mixture is
stirred for 5 minutes followed by the addition of 0.942
g of bromoacetyl chloride. The reaction is stirred for
1 hour, filtered, and the filtrate added dropwise to a
mixture of 50 ml of isopropanol and 500 ml of diethyl
ether. The resulting solid is collected, washed first
with the mixed solvent (isopropanol and diethyl ether)
followed by diethyl ether, and dried to give 1.62 g of
a mixture of the desired products.

MS(FAB): m/z 550 (M+H) and 506 (M+H).
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Example 2
4S—-(4alpha,i2aalpha) 1~9-[ (Bromoacetyl)aminol—4-
dimethvlamino)-1,4.4a,5,5a,6,11,12a~octahydro=3,10,-

5 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide

monohydrobromide
The title compound is prepared by the

procedure of Example 1 using 1.2 g of bromoacetyl
bromide to give 1.49 g of the pure desired product.
10 1y NMR (D -DMSO) : § 12.1(s,1H), 9.9(bs,1H), 9.8(s,1H),
9.55(s,1H), 9.05(s,1H), 8.05(4,1H), 6.8(d,1H),
4.3(s,1H), 4.2(s,2H), 2.75(s,6H).
Example 3
S—-(4alpha,l2aalpha)]-9-[ (Bromoacet minoj-4-

15 (dimethylamino)-1.4,4a,5.5a,6,11.12a-octahydro-3,10, -

2.12a-tetrahydroxy~-1,l11-dioxo-2-naphthace arboxamide
monosulfate
_ To a room temperature solution of 1.05 g of
9-amino-6-demethyl-6~deoxytétracycline monosulfate, 10
20 ml of DMPU and 2 ml of acetonitrile is added 0.605 g of
bromoacetyl bromide. The mixture is stirred for 30
minutes, then poured slowly into a mixture of 5 ml
methyl alcohol, 50 ml isopropyl alcochol and 500 ml of
diethyl ether. The resulting yellow solid is
25 collected, washed several times with diethyl ether and
dried to give 1.27 g of the desired product.
1y NMR(D ~DMSO) : § 12.1(s,1H), 9.9(bs,1H), 9.8(s,1H),
9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H),
4.3(s,1H), 4.2(s,2H), 2.75(s,6H).
30 Example 4
14s-(4alpha,12aalpha)]-9-{ (Chloroacetyl)amino]=4-
{dimethylamino)-1.4.4a,5 ,5a,6,11,12a~octahydro=3,10,—-
12.12a-te£rahxdrgzz-1.11-dioxo-g-gaghthacenecgrboxamide_

monohvdrochloride
35 To a room temperature solution of 0.0465 g of

9-amino-6-demethyl~6-deoxytetracycline hydrochloride,
1.5 ml of DMPU and 0.5 ml of acetonitrile is added
0.023 g of chloroacetyl chloride. The mixture is



Conpound % | nhi bi tion

Conc. WIld Type S30 Tet M S30 10 CcC 1.0 ng/mM
99 99 0.25 ng/ m 98

94 = ¥ 0.06 ng/ m 91 82

H 1.0 mg/ M : 99 98 15

0.25 ng/ m 91 95 0.96 ng/ m

86 72 U <636~ ng/ m . 98

68 . . 0.25 nmg/ m 89 43 20

0.06 ng/ m 78 0 25 30 35

stirred for 30 minutes, then poured into a mixture of
0.5 ml of methyl alcohol, 2 ml of isopropyl alcohol and
: 20 ml of diethyl ether. The resulting solid is

5 collected, washed with diethyl ether and dried to give
0.042 g of the desired product.
MS(FAB): m/z 506 (M+H).
1y NMR (D -DMSO) : § 12.1(s,1H), 10.4(bs,1H), 9.75(s,1H),
9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H),

10 4.4(s,2H), 4.3(s,1H), 2.8(s,6H).

Example §
[4S~(4alpha,l2aalpha) ]-9~[ (2-Bromo-l1-~oxopropyl)aminol~
4-(dimethylamino)=1,4,4a.5,5a,6,11,12a~octahydro=3,10~
12,12a~tetrahydroxy~1,11-dioxo~2-naphthacenecarboxamide

15 monochydrobromide
The title compound is prepared by the

procedure of Example 1, using 2.11 g of 9-amiﬁo-4-(di—
methylamino)-6~demethyl-~6-deoxytetracycline
monosulfate, 0.7 g of sodium carbonate,'zo ml of DMPU,
20 8 ml of acetonitrile and 1.73 g of 2-bromopropionyl
bromide. The reaction is stirred for 1 hour to give
1.75 g of the desired product. This reaction works
equally well without sodium carbonate.
MS(FAB): m/z 564 (M+H).
25 xample 6
{4S—-(4alpha,l2aalpha) ]=-4-(Dimethylamino) ~=9=~{{ (hexyl~
amino)acetyljaminoj=1,4 .4a,5,5a,6,11,12a~octahydro~
3,10,12,12a~tetrahvdroxy-1,11-dioxo-2-naphthacene-

carboxamide dihydrochloride
30 ' A mixture of 0.23 g of product from Example

2, 0.80 g of n-hexylamine and 5 ml of DMPU, under
argon, is stirred at room temperature for 2 hours. The
reaction is concentrated in vacuo and the residue
diluted with a small volume of methanol. The diluted
35 reaction solution is added dropwise to a mixture of 10
ml of isopropyl alcohol and 100 ml of diethyl ether.
2M hydrochloric acid in diethyl ether is added until a
yellow solid is observed. The resulting solid is
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collected, washed with diethyl ether and dried to give
0.14 g of the desired product.
MS(FAB): m/z S71 (M+H).

, Substantially following the methods described
in detail herein above in Example 6, the compounds of
this invention listed below in Examples 7 -~ 22 are
prepared. '
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Exanmple 1 [ 4S- (4al pha, 12aalpha)] 9-[ (Bronpacet yl ) am nol -
(di met hyl ami no) - 1 4,4a,5, 5a, 6,11, 12a- oct ahydr o- 3, 10, - 12
12a-t etrahydroxy-1, 11-di oxo- 2- naphthacenecarboxan1de

monohydr othl ori de and

[ 4S- (4al pha, 12aal pha)] - 9- [(Chloroacetyl)an1no] 4-

(di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a--oct ahydro- 3, 10, - 10

12, 12a-t et r ahy{fr oxy- 1,11 di oxo- 2-Qapht hacenegar boxam de

nnnohydrochlo fde = To a rddmtenperat g e sol ution of
1.58 g of &8 Qﬁ:am no- 6- demat hyl - 6- deogtetracycli# nonosul fate, 20
m of 1, 3-di téyl-an 4,5, 6- tekﬁahydro 2( 1k} - pyrim - 1 done,
herei nafter cq¥ ed DNBU, and 4 m@ of acetoni tyile Y is added 0.50 g
of sodium carlponatg. The m xture is stirred for 5 mnutes
followed by thg addition of 0.942 g, of bronpacetyl chloride. The
reaction is stfigrreq f@Qr a1 hour , fllwered and the filtrate added
dropwi se to a|go € nmixture & 50 n of i“éopropanol dhd 500 m of
di et hyl % gt f&r. The resffting solid®s collectedt washed first
wi th the m xedfsol yent (isopropanol and diethyl ether) f ol | owed
by diethyl ether, 4dnd dried to give 1.62 g of a mxture of the
desired produgts. 25 ¢ NB(FA%): mz 550 (M+H) and 506 ( M+H). 30
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Name
hydro~3,10,12,12a~tetrahydroxy-1,11~

dioxo~2-naphthacenecarboxamide di-

hydrochloride
10,10a,12~octahydro-1,8,10a,11~tetra-

hydroxy-10,12-dioxo-1-piperidine-

bonyl) -7~ (dimethylamino)~5,5a,6,6a,7,~
acetamide dihydrochloride

1,11~-dioxo~2~-naphthacenecarboxamide
dihydrochloride
hydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-9~[ [ (pentylamino)acetyl]amino}~-
(78~ (7alpha,1l0aalpha) }-N~9- (Aminocar-

2-naphthacenecarboxamide monohydro-

[45-(4alpha,12aalpha) ]~4~(Dimethyl-
chloride

amino) -9~-{{2-(dimethylamino)~1-oxo-

propyllamino}-1,4,4a,5,5a,6,11,12a~
octahydro-~3,10,12,12a~tetrahydroxy-

[4S-(4alpha, l2aalpha) }~9~[[ (Butyl~
(48~ (4alpha, l2aalpha) ]~4~(Dimethyl-

amino)acetyljaminoj-4-(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a~octa-~

#
1
13
14
1

Example



-62- . Exanpl e 2

[ 4S- (4al pha, 12aal pha)]-9-[ (Bronpacetyl) am no] - 4-

(di met hyl ami no) -1, 4, 4a, 5, 5a, 6, 11, 12a- octgwuro- 3, 10, -
12, 12a-t et r ahvdr oxy- 1, 11- di oxo- 2- napht hacenecar boxam de

nonohydr obr om de The title conmpound is prepared by the
procedure of anple 1 using 1.2 g of brompacetyl brom de to give
1.49 g of the re des:red producm 10 err]H NIVR( err] DVBO): [err]
12. 1(s, 1H), 9. LHE 9. 8(s, Mﬁz 55(s, 1H), 05(s, 1H),

8.05(d, 1H), 6. H) o~ & 3(s, 1H), 4:72(5,2H), 2.;75(5,6H).
Exanple 3 a & & [4S- (4al phR, 12aal pha) |§9- [ ( Bronoaggtyl ) am no] -4- 15
(dlnethylanrno -1 41 4a, 5, 5a, 6, 11, 12a- oct ahvdr o- 3, 10, -
1, 11- di oxo- 2- papht hacenecar boxani de o

TH a roomterﬁerature solf¥tion of 1.05 g of
9- am no- 6- dene Ehyl 5 - oxyt etracygline nonosy,fate, 10 2Q m of DWVPU
and 2 nml of acgonifrile is addedy0.605 g of brgnoacetyl bromi de.
The m xture isn;?tir‘ed for 30 mnutes t hen poured slowy into a
m xture of 5 met hyl l cohol, 50 H |sopropyl al cohol and 500
m  of di ef hyl ether. The resultlng gellow soliggis 25
col | ected, washed snv%ral times wét&rrﬂ ethyl #ther and 2 dried to
give 1.27 g of|s#he Pessired produc glerr]H NI\/R@)[err] DVEO) :

[err] 12.1(s,1}d, 9 E)s 1H), 9.8 s;lH) 3 9.55(sg1H), 9.05(s, 1H),
8.05(d, 1H), 6./d, 1H S B(s, 1H), 43'2(3 2H), 2.9%¥ s, 6H). 30
Exapmpl e 4 >¢[4S—(4al p 2aal pha)]=’9 [.(Chl oro@;gyl)am noj - 4-
(di met hyl am nojet 1, 4 :55 5a, 6, 11 -octahydr -3, 10, - <
12. 12a-t et r ahydr oxy} 1l 1- di oxo- 2- & thacenec boxam de 1
nonohydr ochl orfgle, N
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To a room tenperature sol ution of 0.0465 g of

9- am no- 6- denet hyl - 6- deoxyt etracycl i ne hydrochl ori de, 1.5 m of
DMPU and 0.5 nl of acetonitrile is added 0. 023 g of chl oroacetyl
chleride. The mixture is

- 63- _ stirred for 30 ninutesTG?ﬁen poured into a m xture of
0.5 mM of nmethyl alcohol, 2 m of isopropyl alcohol and 20 m of
di et hyl ethery,, The resulting solidis 5 coll ected, washed with

di et hyl et her d qrigd to giveg 0.042 g of the desired product.
MS(FAB): mlz (IVH-HE. § [err]HﬁINR(D[err]-DIVBO): [err]
12.1(s,1H), 1 bg, 1)), 9. 75(5751H), = 9.55(s, 1H), 9.05(s, 1H),
8.05(d, 1H), d|1Hf, 10 w 4.4(s,2H), 4.3(s,1H), 2.8(s,6H).
Exanple 5 [ 4S- (4al phd®12aal pha)g- 9- [ (2- Bronp- 1- oxopr opyl ) ami no] -

4- (di net hyl a

nonohydr obr o

procedur e of
met hyl am no) -
sodi um car bon
of 2-bronopro

to give
equal Iy wel |
Exanpl e 6

Starting Material Reactant

xdens
fe, 4

i onyl

t hou

Prod. of Exp.

Name

Example

1.

, 4544, 5, 5a, 6, 11, 12a- oct ahydro- 3. -10-
- 1g11- di oxo- 2- napht hacenecar boxam de 15

~ . The title conmpound is prepared by the
e using 2H11 g of 9Hani no-4-(di-
t hyl - 6- deoxytetracyclipge nonosul fate, 0.7 g of
Om of DNPU? 20 8 m of acetonitrile and 1.73 g

brom de. The reaction is stirred for 1 hour
78 g of thegdesired pEdluct. This reaction works

t 'dodi um carfonate. §§ MS(FAB): mz 564 (M+H). 25
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am no)acetyl Jam no] -1, 4, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o-
3,10, 12, 12a-t et rahydr oxy- 1, 11- di oxo- 2- napht hacene-

car boxam de di hydrochl ori de 30 A mxture of 0.23 g of
product f.rom Exanpl e 2, 0.80 gpf n-hexylamne and 5 m of DVPY,
under _ argon, is stirred at roomtenperature for 2 hours. The
reaction is concentrated in vacuo and the residue diluted with a
smal | volune of nethanol. The diluted 35 reaction solution is added
dropwi se to a m xture of 10 m of isopropyl alcohol and 100 m of
di et hyl ether. 2M hydrochloric acid in diethyl ether is added
until a yell ow solid is obser jdegesulting solid is

- 64- coIIected washed mntﬁﬁgﬁm%ﬁVT‘éther and drled 1o give
0.14 g of the des# 9y 12aalph —4\fDimethylamin 1=

Sgbst anti g{l y }‘ol hﬁ&_&_aagab&mtamgdmdqsmae@, .e.n.;ﬁ»-@aﬂg@_g n
above i anpl e i ' ' i
' Exargl os 7 - %k&%%—ﬂ#?——@———n——&i i enddd o' O
amide |
sulfate, dihvdrochloride, monohydrochloride

or free base
A mixture of 0.264g of 9-amino-6-demethyl-6-

10 deoxytetracycline, obtained by literature procedures, 5
ml of 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)pyrimidi-
none, 2 ml of acetonitrile and 0.3 g of sodium
carbonate is stirred at room temperature for 5 minutes.
.To this mixture is added 0.094 g of N,N-dimethylglycyl

15 chloride hydrochloride. The reaction is allowed to stir
for 30 minutes at room temperature and then filtered.
The filtrate is added dropwise to approximately 300 ml
of diethyl ether containing a few drop of either
concentrated sulfuric or hydrochloric acid. The

20 resulting precipitate is collected, washed with diethyl
ether and dried to yield 0.12 g of the desired product.

The hydrochloride salt is converted, by

treatment with ammonium hydroxide, to the free base.
MS(FAB): m/z 515 (M+H).

25 . Alternatively, the title compound is prepared
by the procedure of Example 3, using 0.2 g of product
from Example 1, 2, 3 or 4, 1.25 g of dimethylamine (40%
“in water) and 5 ml of DMPU to give 0.14 g of the
desired product.

30 Example 24

General Procedure for the Preparation of Mannich Bases.
A nmixture of 0.5 mm of product from Example

20 (free base), 3 ml of t-butyl alcohol, 0.55 mm of 37%
formaldehyde, and 0.55 mm of pyrrolidine, morpholine or
35 piperidine is stirred at room temperature for 30
minutes followed by heating at 100°¢c for 15 minutes.
The reaction mixture is cooled to room temperature and
triturated with diethyl ether and hexane. The solid is
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-70-

collected, washed with diethyl ether and hexane, and
dried to give the desired product.
In this manner the following compound is made:
[4S-(4alpha,l2aalpha) }-4-(Dimethylamino)-9-[[ (dimethyl~
amino)acetyl]amino]—1,4;4a,5,5a,6,11,12a—octahydro-3,
10,12,12a-tetrahydroxyf1,ll-dioxo-N—(1—pyrrolidinyl-
methyl)—2Tnaphthacenecarboxamide

Substantially following the method described
in Example 6, the compounds of this invention listed
below in Examples 25-48 are prepared using the product
from Example 3 or 4.

) Example 25

[4S—-(4alpha,l12aalpha)]-4-(Dimethylamino) =~
1,4,42,5,5a,6,11,12a-octahydro=-3,10,12,12a-tetra-
hydroxy-9-[ [ (methoxvamino)acetyllaminoj-1,11-dioxo—

| 2-naphthacenecarboxamide

Example 26
[4S—-(4alpha,12aalpha) ]-4-(Dimethylamino)-
1,4,4a,5.5a,6,11,12a-octahydro=-3,10,12,12a-tetra-

hydroxy=-1,11-dioxo=-9~[ ([ (phenylmethoxy)aminojacetyll-
aminol-2-naphthacenecarboxamide
Example 27
[7S~(7alpha,l0aalpha) ]-N-[9~-(Aminocarbonyl)-
7=~(dimethylamino)-5,5a,6,.6a,7.10,10a,12~-octahydro-
1,8,10a,11-tetrahydroxy-~10,12-dioxo=2-naphthacenyl]-
4—-ethyl-1H-pyrazole-l-acetamide
Example 28
4S~-(4aipha,l2aalph =9 clobutylmethvlam -
acetyllaminol-4-(dimethylamino)=~1,4,4a.5.,5a,6,11,12a~
octahvdro=3,10,12,12a~tetrahydroxy=1,11-dioxo=~
2-naphthacenecarboxamide
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Example 29

[4S—-(4alpha,l12aalpha)1-9~-[[ (2-Butenylamino)acetvyl]~-
aminol~4-(dimethvlamino)-1,4.4a,5,5a,6,11,12a-octa-

hydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtha-

cenecarboxamide

Example 30 -
[4S~(4alpha,l2aalpha) ]-4=(Dimethylamino) - _
4,4a,5,5a,6,11.12a~-octahydro=3,10,13 a-tetra-
' dioxo-2-naphthacenecarboxamide
' Example 31 ' '

. ;,4;4a.§.Sa.s.;;.;ga-octahzdro-a,;o,ig,;gg%get;an

hydroxy-1,11-dioxo-9-([[methyvl (phenylmethyl)aminol-
~ acetyljamino}-2-naphthacenecarboxamide
Example 32
[7S=(7alpha,l0aalpha) 1-N-[9-(Aminocarbonyl} =
7=(dimethvlamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11~tetrahydroxy-10. 12~dioxo-2-naphthacenyl]-
5-methyl-2,5-diazabicyclo[2.2.1]heptane~2—~acetamide

Example 33
[7S~(7alpha,l0aalpha) }-N-{9-(Aminocarbonyl)~

7-(dimethvlamino)-5,5a.6,6a,7,10,10a,12-octahydro- -
1.8,10a,l11~-tetrahydroxy-10,12-dioxo-2~naphthacenyl]~
3-methyl-4-morpholineacetamide
- Example 34
[7S=(7alpha,10aalpha) 1-N=({9-(Aminocarbonyl) -
7-[dimethylamino)-5.5g.6.6a,7,10,;0a,12-octagxdro-
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthace -
2-azabicyclo[2.2.1lheptane-2-acetamide
' Examgle 35
17S=(7alpha,l0aalpha))-N-[9-~(Aminocarbonyl) -
7-(dimethylamino)~5,5a,6,6a,7,10,10a,12~-octahydro~-
1,8,10a,11~tetrahydroxy-10,12-dioxo-2-naphthacenylj-
6-methyl-2-azabicyclo({2.2.2]octane-2-acetamide



[err] : - 69-
Exanpl & 23

[ 4S- (4al pha, 12aal pha) | 1- 4- (Di et hyl am no) - 9-[[ (di net hyl -
am nd) acetyl ] ani no] - 1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro-3. 5
10,12, 12a- tetrahydroxy-l,ll-dioxo-2-naphthaCenecarbox-

am de sul fate, dihydrochl oride, nonohydrochl oride

or free base A m xture-gR-0. 264g of

9- am no- 6-denet hyl -6- 10 deoxytetracycline, obtained by literature
procedures, 5 m of .

1, 3-di methyl -3, 4, 5, 6-t et r ahydr o- 2( 1H) pyExamplie. 36 none, 2 m of
acetonitrile and 0.3 [ ' room
tenperature for 5mnues . . 094 g of
N, N- di met hyl gl ycyl Zrddimeth X RedreilQa 102 -

al | owedSt o stir 8,10a ﬂxutéﬂkan -aio 1 reecle
filtered. The filtyat _added dro mns &p %ﬁ%ié”“ mately 300 mi
of diethyl ether containing=& caroox oncentrat ed
sul furic or hydrochloric acid. The 20 _;gmp;gLQQUItlng precipitate is

coll ected, washed wt fg I t4h n gggékﬁiﬁio 12 g of
ha,l0aal

the desired product . .
converted, by Sive 4 2093 L2 , [@xe

base. 10 Lﬂi@% 0,12-dioxo-2-naphtdcsmativel v,
the title conpoung 15 prepareq E the procedur.e, of Exanpie 3,
using 0.2 g of product i——2939¥¥§¥58%ﬁé5@5%?999é32§953% 1.25 g of

di met hyl am ne (40% Example 38

7S=(7alpha,i0aalpha)]-N-[9- inocarbonyl) -
7~-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
15 1,8,10a,11-tetrahydroxy-10,12-dioxo~-2-naphthacenyli-

3-methyl-l-piperazinecarboxamide
Example 39
[7S-(7alpha,l10aalpha) ]=-N-[9~(Aminocarbonyl) -
I=(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
20 1.8.10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyli=
3=-cyclopropyltetrahydro-4H-thiazine~4-acetamide

Example 40
7S=(7alpha,l10aalpha} 1-N-{9~({Aminocarbonyl) -

7-=(dimethvlanino)-5,5a,6,6a,7,10,10a,,12-octahydro-

25 1,8,10a,11~tetrahydroxy-10,12-dioxo-2~naphthacenyl]-
3-ethyl-1H-pyrrole-l-acetamide
Example 41
[4S—(4alpha,123alpha) ]-4~(Dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro=-3,10,12,12a-tetra~
30 droxy-9-[[ (1H-imidazol-2-ylmethylamino)acet
amino]=-1,11-dioxo-2-naphthacenecarboxamide
Example 42
7S8-(7alpha,l10aalpha) J-N-[2~[[9-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-

35 1.8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]=—
' aminol-2-oxoethyljlalanine




in mater) and 5 mM of DVWU to give 0.14 g of the desired product.

30 Exanpl e 24 CGeneral Procedure for
the Preparation of Mannich Bases. A mxture of 0.5 nmm
of pYoduct from Exanple 20 (free base), 3 m of t-butyl al cohol
0.55 mMm of 37% f or mal dehyde, and 0.55 mm of pyrrolidine,

nor phol i ne .or 35 piperidine is stirred at roomtenperature for 30
m nutes followed by heating at 100[err] C fo+73486 m nutes. The
reaction mxture is cooled to roomtenperature and triturated

wi th diethyl ether and hexane. The solid is

-70- col l ected, washed with Bkambye &3her and hexane, and
dried to give the dgsjd.6 Cieaal ha) ]-NL 2L §- (RS cAPEohP ) QW N9

conpound i s made: )
[ 4S- (4al pha, 12aal pReHjQLNSE

am no) abet yl | am nq],gl, 10z mﬁ@eﬁa 118 osb m/dasao o—2-naphthacenyl}-
10, 12, 12a-t et r ahydr,oxy- 1, 11-di QO o- = lbo groli ¢ nY 3
] LI

nethyl) 2- napht h SRSl dr % a8 4)\1A 1 ic acil ethvlethyl este:
foll ow ng the met hod described 10 xamﬁlgaﬁge 0, the conpounds of this
I nvention |listed _ asd 4 ha 20PLRS St 5ﬁ{ﬁg using the
pr oduct from
Exarrp| e 25 4,4a,5][9:%. 6 4b1 g _: g banyiarod=2 N bhai bla-eeerna= 15
1,4,4a}16, 5a, 6,11 23V 1ﬂeé8w13 i8bt aminolacetylil-
hydroxy 9-[[ (met hoxyam no) ace { 5 | OXO .
2- naphthacenecarboxan1d%L———l——&—l:gF9K9:—=9§9§§h§9§2§9§¥§%¥E¥%g%6
[ 4S- (4al pha, 12aal pha)] - 4- (D et hyl am nogxample 45
4S-(4alpha,12aalpha) ]=-9- Bicvclof2. oct-
-vlo aminojacet aminoj=-4-(dime ino) -
15 1,4,4a.5,5a,6,11,12a-octahydro-3,10,12,12a-tetra~
hvdroxv-1,11-dioxo~2-naphthacenecarboxamide
Example 46

[4S—-(4alpha,l12aalpha) ]=-4~(Dimethylamino) -
1.4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra~
20 hydroxy=9-[[[ (3-methyl=-2-butenyl)aminolacetyl jaminojl-
1.,11-dioxo-2-naphthacenecarboxamide
Example 47
[4S-(4alpha,l2aalpha)]-4-(Dimethvlamino) -
1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a~tetra~
25 hydroxy=9-[{[[[4~[ (2-methyl-~1-oxopropyl)aminolphenyl]-
aminolacetyl]amino]=-1,11-dioxo~-2-naphthacenecarboxamide
Example 48 .
[7S=(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -
7=(dimethylamino)~-5,5a,6,6a,7,10,10a,12-octahvdro-
30 1.8,10a,11-tetrahydroxy-10 .12-dioxo~2-naphthacenyl]l-

3-ethyl—l-ggrrol1d1neacetgm1de
Substantially following the method descrlbed

in Example 6, the compounds of this invention listed
below 'in Examples 49-55 are prepared using the product
35 from Example 5.




o s e .

20 1, 4, 4a 5, 5a 6 11, 12a- octahydro 3, 10, 12 12a-tetra-

hydr oxy-1, 11- dIOXO 9- [[[(phenylnethoxy)an1no]acety|]

am nol - 2- napht hacenecar boxan de Exanpl e 27
[ 7S-{ 7al pha, 10aal pha)] - N-[ 9- (Ami nocar bonyl ) - 25

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

1,8,10a, 11-tetrahydroxy- 10, 12- di oxo- 2- napht hacenyl | -

4- et hyl - 1H pyrazol e- 1- acet am de -74- ' Exanpl e 28
[ 4S- (4al pha, 12aal pha)]-9-[[ (Cycl obut yl et hyl am no) -

acetyl ] am no] - 4- (di net hyl am no) -1, 4, 4a, 5, 5a,6, 11 12a-

oct ahvdro- 3, 10, 12, 12a- tetrahydroxy 1 1ﬂﬁﬂ¥5¥b%——9

2- napht hacenecar boxan gag— ha,l2aalpha) ]-4-(Dimethylam

- 71- . Exanpl e, 29
[ 4S- (4al_pha, 12aal p 43 L - 3.10.12,12a-tetra-
' Rl ML i3 1l)meth

ani no] - - (di net hybs

hydro-3, 10, 12 12ay %5 h_\,id_r s e U 5% 0~2-naphthacene—
cenecar boxam de

[ 4S- (4al paha, 12aal pha)] - 4- ( Di et hyl anigaghoxamide

1,4, 4a,5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12E§?gﬁggl59

hydr oxy- 9- [[(hydroxyan1no acet I ani no .

di oxo- 2- naphthacen 428 T d) 129- 12 (Dieyelopro e 31

[ 4S- (43P ha, 12aal dimethvlamino)-1,4.4a,5,5a,6,-
1,12a-octahydro-3 12,12a-tetrahydroxy- - (s

. 2-naphthacenecarbo ide

Example 51
78~(7alpha,l0aalpha) }=~N=-[9- inocarbonyl) -
15 -(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa o=

3,10,12,12a~tetrahvdroxy-10,12-dioxo-2-naphthacenyl]-

4-methoxy-a-methyl-l-piperazinecarboxamide
' Exanmple 52
7S-{7al 10aa a) 1-N-f9=({Aminocarbo -

20 7=(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro~
1,8,10a,11~tetrahydroxy=-10,12-dioxo-2-naphthace -
tetrahvdro-a,2-dimethyl-4H-1,4-thiazine~-4-acetamide

Example 53
[7S-(7algha,10aalgha)]-12-[[9-(Aminocarbonxl}-

25 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahydroxy=-10,12-dioxo-2-naphthacenyl]-
amino)-2-oxo-l-methvlethyljcarbamic acid 2-propenyl

ester

Example 54
30 7S-(7alpha,l0aalpha)]1-N~[9~ inocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a.,12-octahvdro-
1.8,10a,11-tetrahydroxy-10,12-dioxo—-2-~naphthacenylj-

4-(aminomethyl) ~a-methvl-1-piperidineacetamide

35



1,4, 4a,5, 5a 6 11 12a- oct ahvdr o- 3 10, 12, 12a- tetra- 15

hydroxy 1,11- dIOXO 9- [[nethyl(phenylnethyl)anlno]

acet yl ] am no] - 2- napht hacenecar boxam de

Exanpl e 32 [ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -
7- (di met hyl am no) -5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 20

1,8,10a, 11-tetrahydroxy- 10, 12- di oxo- 2- napht hacenyl | -

5- et hyl - 2, 5-di azabi cycl o[ 2, 2. 1] hept ane- 2- acpgan de

Exanpl e 33 [ 7S- (7al pha, 10aal pha)] - N[ 9- (Am nocar bonyl ) -
7- (di net hyl am no) - 5, 5a, 6, 6a, 10, 10a, 12- oct ahydro- 25

1,8,10a, 11-tetrahydroxy- 10, 12- di oxo- 2- nExdmphe chy| | -

3- et hyl - 4- nor phol i neac Ao Exanpl e 34
[ 7S- ( 7al pha, 10aal pha)] @%%&%WMM&L

7- (di met hyl am no) - B, 48 O, Y £ 2 FOYo ¢

1, 8, 10a511-t et r ahy driipydrdrda= flf £ :

2-azabi cycl o[ 2, 2, 1]he ane- -acet al
Exanpl e 35 PR R A RS Ea Tt

7- (di net hyl am no) - 5, 5a, 6, 6as&béfhﬂﬂﬁalﬂyOfénhqdiﬂg the method, descrlbed

L0108 11 Lot Al s 4D e dl 0 b8 d P UIEGENL 5, ene compouna ot

-72- invention Example 56 isprepared.
[ 7S- (7alopha, 10aal pha)]- N[ 9- (Aninocarbo- 3

- 7-(di met hyl am no) -5, ba, 6, 6a, 7,
1,8, 10a, 11-tetrahydro [ ASn(42iphayi2alpha) hx9ph(2+E t
4-met hyl -1 - pi per a;__ud_tmmﬁ@ﬂ;m_o]-bgdimethg;ammo)-1.4.4a.s.§aE§§ml,e 37

12a-octahydro-~ 12 a-tetrahydroxy-1,131-djoxo~-
2-naphthacenecarboxamide drobromide
i5 Example 57
S-(4alpha,l2aalpha) ]~-4~(Dime lamino)-1,4.4a,5,.5a,~
6,11,12a-octahydro-3,10,12,12a-tetrahvdroxy~9-
-met ~2-(methylamino) ~1-oxopropyl jami - -

dioxo=2- hthacenecarboxamide
20 . The titled compound is prepared by the
procedure of Example 6. The reactants are the product
from Example 56 and methylamine.
Example 58
[4S-(4alpha,l2aalpha) ]-4-(Dimethylamino) -
25 9-[[2-(dimethylamino) -2-methyl-1-oxopropyllamino}-
1.4,4a,5,5a,6,11,12a-octahydro=3,10,12,12a-tetra-

hydroxy-~1,11-dioxo-2~naphthacenecarboxamide
The titled compound is prepared by the

procedure of Example 6. The reactants are the product
30 from Example 56 and dimethylamine.
Substantially following the method, described
in detail herein above in Example 5, the compound of
invention Example 59 is prepared.

35



[78—(7alpha 10aa|pha)] N—[9 (An1nocarbony|) -

7-(di mét hyl am no) -5, 5a, 6, 6a, 7, 10, 10a, 12- octahydro- 10

1, 8, 10a, 11-t et rahvdr oxy- 10, 12- di oxo- 2- napht hacenyl ] -

4- hyHroxyal pi per azi neacet ani de Exanpl e 38
[ 7S- ( 7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -

7- (di net hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 15

1, 8,10a, 11-t etrahydr oxy- 10, 12- di oxo- 2- napht+¥eenyl | -

3- et hyl - 1- pi perazi necar boxam de Exanpl e 39
[ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -

7- (di et hyl ani no) - 5, 5a, 6, 6a, 7, 10 10a, 1 E2X20Rk&HY- 20

1, 8, 10a, 11-t et r alpdy-Opgér1) 3 -

3-cycl opropyltetra
Exanpl e 40 '
7- (dlneﬁhylan1no) 3 8.6 e thtah vid G 31 AN
1,8, 10a, 11- tetrahydroxy 10 12-di s e
3-ethyl -1H pyrrol e-1- acet'am de Exanpl e 41
[ 4S- (4al pha, 12aal pha] 1- 4- (Emnethylan1n@¥amgl§_§_

1,4, 4a, 5, 5a, 611. lZa5.004A 2hal

hydr oxy-9-[[ (1H i"m dazof - -y n
ani no] - 1, 11- di oxo- 2sidaikdAnRcialydrg el 2= 2=
Exanpl 042 1 Fed Tobar EhA 30 A £ i . At Ak heny
7- (di met hyl am no) - %_
1, 8, 10a, 11-t et rahydrois

am¢nol - 2- oxoet hyl ] al ani ne The tltled compound is prepared by the proce-

- 73- dure of Example 6. The reactants are the product from
Example 59 and methylcyclobutyloxyamine.
15 Example 61
S—(4alpha alpha)i-9-f{{2-[{(1,1~-di ethyl) -
methylaminoj-i-oxobutyljaminol-4=(dimethylamino) -
1,4,4a,5,5a,6,11,12a~octahydro-3,10,12 ~tetra-
hydroxy-1,11-dioxo-2-naphthacenecarboxamide
20 The titled compound is prepared by the proce-
dure of Example 6. The reactants are the product from
Example 59 and N-methyl-t-butylamine.

44444444

2a e 6
78=(7a 10aa ~N-[9- (Aminocarbon
25 7-(dimethylamino)-5,5a,6,.6a,.7,10,10a,12-octahydro-

1.8,10a,11-tetrahydroxy=-10,12~dioxo-2-naphthacenyl]-

a—-ethyl-4-methyl-2-isoxazolidineacetamide
The titled compound is prepared by the proce-

dure of Example 6. The reactants are the product from
30 Example 59 and 4-methyl-2-isoxazolidine. ’
Example 63 .
[7S-(7alpha,l0aalpha) j=-N-[9~(Aminocarbonyl} -
. Z—=(dimethylamino)~5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahydroxy~10,12-dioxo~2-naphthacenyl ]~
35 ~ethyl-3-methyl-4H~1,2,4-triazole-4-acetamide
The titled compound is prepared by the proce-
dure of Example 6. The reactants are the product from
Example 59 and 3-methyl-1,2,4~triazole.



Exanpl e 43 [ 7S- (7al pha, 10aal pha)]-N-[2-[[ 9- (Am nocar bonyl ) -
7-(di et hyl ami no) -5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 5

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

am nb] - 2- oxoet hyl ] carbami ¢ acid 1. 1-di nethyl ethyl ester

Exampl e 44 [ 4S- (4al pha, 12aal pha)]-4- (D net hyl am no) -
1,4, 4a,5,5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- 10

hydr ox- 9-[[[ (2- met hyl cycl opr opyl ) oxy] anmi no] aé¢&tyl ] -

amno] -1, 11- dioxo-2-naphthacenecarboxanide

Exanpl e 45 4S—§g ha, 12aa hail-Q-%[LéBlcyclo 2,2,2]o¢t-
2-yl oxy) ami no] acet yl ] ani no] $ ﬁﬁ%ﬂ}%& Abjowine e méthod, 'described
1,4, 4a, 5, 5a, 6, 11, iﬁadeﬁﬁﬁhvﬂéﬁeinlﬁbéﬁeliﬁ Eganiple 5, the compound of

Bampl o 4o LhoeheRSh EERRLE BRI blopamed. 4 (DI et hyt i )
Example 64’ 2

1,4, 4a, 55, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12,

hydroxy-9-[[[(3- SV gl ¢ 55' hapiase ilﬁPﬁﬂﬁdi-oxo entyl -
1, 11- di oxo- 2- nap anpl e
47 A 4 R b & da,.% IrHact hl] 2 Y
1,4, 42,5, 5a, 6, 11, 128; g6} ahy§ £8¢0~2-naphthacene-
hydroxy-9-[[[[4-[ (2-met hyl-1-0xo0 [op
ani nol acet yl ] ani no] - 1, 11- di oxo- 2SAEBRE :
Exanpl &8 [7S—(7al pha, lmmg)jgl\l- [ 9- (Am nocar bonyl ) -
7- (di methyl am no) -5, 5a Ny df Qs vlamino) -
1,8, 10a, 11-t et rahydroxy= Ra oy J@é%h amin
3-ethyl -1-pyrrol i ino)~3,3-dimeth 1<irexcbutwllaminelow ng
the method descri beﬁ.4.4a,5E5a,b”.;£>,§'E‘ L ScfanydRo Lo DO SIS 94t & Sa-
I nvention |listed el OW | n_EXanpl es are prepare using.the
pr oduct s35 f r onR¥SiEa¥Yalgll—d; _m:z:.rla.pt_x_th_ac_e.r_l_e___mzﬂ_i_

1

The titled compound is prepared by the proce-
dure of Example 6. The reactants are the product from
Example 64 and dimethylamine.
Substantially following the method, described
in detail herein above in Example 5, the compound of
20 invention Example 66 is prepared.

Example 66
(4S-(4alpha,l2aalpha) ]~9=[ (2-Bromo-li-~oxocbutyl)amino]-
4-(dimethylamino)~1.,4,4a,5,5a,6,11,12a-octahydro~3,10,—~
12,12a-tetrahydroxy-1,11~dioxo~2-naphthacenecarboxamide

25 hydrobromide
- Example 67
S-(4alpha,l2aalpha))=4-{Dimethylamino) -
9-[[2=-(ethylamino)-2-methyl-1-oxobutyllamino]-
1,4,4a.5,5a,6,11,12a-octahydro=3,10,12,12a~tetra-

30 hydroxy-1,11-dioxo~-2-naphthacenecarboxamide
The titled compound is prepared by the proce-
dure of Example 6. The reactants are the product from
Example 66 and ethylamine.
Substantially following the method, described
35 in detail herein above in Example 5, the compound of
invention Example 68 is prepared.



-74- Exanpl e 49

[ 4S- (4al pha, 12aal pha)] - 4- ( Di net hyl am no) -

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

hydroxy-9:[[2-[[ (1- met hyl - 1H-i mi dazol - 2-yl ) net hyl ] -

am no] - 1- oxopropyl ] am no] - 1, 11- di oxo- 2- napht hacene-

car boxam de : Exanpl e 50

[ 4S- (4al pha, 12aal pha)]-9-[[2- (D cycl opr opyl afigao) - 10

1- oxopr opyl ] am no] - 4- (di met hyl am no) - 1, 4, 4a, 5, 5a, 6, -

11,12a-octahydro-3,10,12,12a-tetrahvdroxy-1,11-dioxo-

2- napht hacenecar boxam de Example 68 Exanpl e 51

[ 7S- ( 7al pha, 10aal pha '

7- (di met hyl am no) - 1,

3,10, 12, 12a-t et r RXPLA 1 NSTHRYA S

4- met hoyly- a- et hy| -jip i §EEaRYASEA bba d92a-tetrahvdro

Exanpl e 52 A nQcar bonyT)- 20

7- (di et hyl ami no) - 5, 5a, 6, thagenecarxboxamide hydrobromide

1,8, 104, 11-tetrahydroxy- 10, 12- dIOXO 2- ngg@h@ggggg

tetrahvdro a, 2-dinethyl -4k 1. 4st 4sacet gn

Exanpl e 53 S Cr e i S ToasT pire ’

7 (dlnethylan1no)-y ) 8 Ame
8, 10@0l1-t et rahvdy ox ;O 1

anlno] 2- 0X0- 1- et hyTetT '

ester

[ 7S- (7al pha, 10aal pha)] - N'[9Tﬁé”tﬂﬁiéab@6mbbund is prepared by the proce-
7- (di met hyl am no) - 5, 5a 10a, 12- oct ah

1,8, 10a, 11- t et r affFDxXS -1€X?§P$Fo§o 2T Hteﬁgééﬁ;grﬁ] are the product from
4- (ami nonet hyl ) - éEX&ﬂﬁWé Gapandrddmathyahmﬁnée 35

15 Example 70
(7S-(7alpha,l0aalpha)]1-N-[9-(Aminocarbonyl)~
7=(dimethylamino)=5,5a,6.6a,7 1] 2=-oct o=
1,8,10a,11-tetrahvdroxy~10,12-dioxo-2~naphthacenvyl]-
a= roxymethyl)-4-methyl-1H-imidazole~l~acetamid
20 The titled compound is prepared by the proce-

dure of Example 6. The reactants are the product from
Example 68 and 4-methylimidazole.

Substantially following the method, described
in detail herein above in Example 5, the compound of

25 invention Example 71 is prepared.
Example 71
4S-(4alpha,l2aalpha) ]-9~[ (2-Bromo-3-mercapto- )
l1-oxopropyl)amino]-4-(dimethylamino)=-1,4,4a a,6,11,-
12a-octahydro=3,10,12,12a-tetrahydroxy-1,131-dioxo-
30 2-naphthacenecarboxamide hvdrobromide
Example 72

4S~(4alpha,l12aalpha)1-9-[[2~-(Diethylamino) -~
3-mercapto-l1l-oxopr llaminol—-4-(dimethvlamino) -

1,4,4a,5,5a,6,11,12a-octahydro=3,10,12,12a-tetra~

35 hydroxy=-1.11-dioxo-2-naphthacenecarboxamide
The titled compound is prepared by the proce-

dure of Example 6. The reactants are the product from
Example 71 and diethylamine.



- 75- Exanpl e 55

[ 4S- (4al pha, 12aal pha)] - 4- ( Di net hyl am no) -

1,4, 4a,5, 5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra-
hydroxy-9+[[ 2-[[ 3- (et hyl sul f onyl ) phenyl ] ani no] -

1- oxopropyl ] am no] - 1, 11- di oxo- 2- napht hacenecar boxam de

Substantially follow ng the nethod, described in detail herein
above in Exanple 5, the conpound of -79knventi on Exanple 56 is
prepared. 10 ' Exanpl e 56

[ 4S- (4al pha, 12aal pha) ] -9-[ ( 2- Br ono- 2- net hyl -
1- oxopropyl ) am no] - 4- (di met hyl am no) - 1, Examp3esd36, 11. -

12a-octahydro-3, 10,12, i9a. 95i de_z;ﬁ bhd}19N0¥ 8= (aminocarbonyl) -
2- naphthacenecarboxan1o- Ty T o=

Exarrple57 '.”.EE. BRIMNOIrDaBALD, 62, N, Ab, hUB 2 A2 TS tahydrs ,5a:'

6,11,12&50ctahydr01?s,goégli2eetghhaa %Y 0912-djoxo~2-naphthace -
[[ 2- met hyl - 2- (et hyl am no) - 1- oxopy o Y afkno -1, 11- .
dioxo-2-naphthacenecarbo%§#¥%€§%8-9£-t yl)-l-piperagineacetamide ound is

prepared by the psubsdanelanlﬁxtumlewﬁngThhernethannsdeserﬁbed
pr oduct r

Exanpl e 58 th aghg{inﬁggeig ?g& gﬁ% Fﬂgh?? 43¢ DERE: ROPRRIRG) of.

9-[[ 2- (di met hyl aninvgnkiapt Byammlsxapr adgyprepaned.

1,4, 4a,¥09 54, 6, 11, 12a- oct ahydr o- 3, 10, 12, %%%mbgbrq4

hydroxy 1,11- dIOXO 2-na hthacenecarboxan1 e
[ (Zalpha

he titled

conpound is prepared & Oaalphaldzd={ L8 » 4= eact ant s
aret-he product 30 7 dmei: Iakifn @,8néa I7 b b ' e-octa dro-
Substantial ly foIIo : " : eSCl 1 ' ghLei N
above in Exanpl e 57t of 5
pr epar ed. amino -3-bromo-4-oxob tano acid drobromlde
15 Example 75
S—=(7alpha,l0aalphal}-4-[{9~(Aminocarbonyl) -
7= methylamino} -5, 5a 6a,7 0a,l2-oct dro-

1,8,10a,11-tetrahydroxy~10,12-dioxo—-2-naphthacenyl}-

amino]-3-({hexylamino)-4-oxobutanoic acid
20 The titled compound is prepared by the proce-

dure by Example 6. The reactants are the product from
Example 74 and n-hexylamine.
Example 76
[7S-(7alpha,l0aalpha)}-4-{[{9-{Aminocarbonyl) -

25 7=(dimethylamino})-5,%5a-6,6a,7.10,10a,l12-octahydro-
1,8,.10a,11-tetrahvdroxy-10,12~-dioxo-2-naphthacen

aninoltetrahydro-6- dro eth -2H-1,2~isoxazine-

2= anoic_acid
The titled compound is prepared by the proce-
30 dure of Example 6. The reactants are the product fronm
Example 74 and 6-(hydroxymethyl)-1,2-isoxazine.
Example 77

[7S~(7alpha,l0aalpha)}-4~[{9-(Aminocarbonyl)=~
7=(dimethylamino)~5,5a,6,6a,7,10,10a,12-octahydro-
35 1,8,10a,11~tetrahydroxy-10,12~dioxo-2-naphthacenyl]-
aminoj-3-[ethyl (phenvimethyl)aminoj—-4-oxobutanoic acid



DL Y RN

35 - 76-

Exanpl & 59 [ 4S- (4al pha, 12aal pha)]-9-[ (2- Brono- 1- oxobut yl ) am no] -
4- (di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahvdro- 5

3,10% 12, 12a-t et rahvdr oxy- 1, 11- di oxo- 2- napht hacene-

car boxam de hydrobrom de Exanpl e 60

[ 4S- (4al pha, 12aal pha) ] -4- (D net hyl am-no) -1, 4, 4a, 5, 5a, -

6, 11, 12a- oct ahydr o- 3, 10, 12, 12a- tetrahydroxy'%?T|:2 10 -
[[(3-nethy|cyc|obutyl)oxylanino]-l-oxobutyl]an1noI -

1, 11- di oxo- 2- napht haceneca Xt hydr obr.

titled conpound is prepar e(‘.‘}%%y%g% r)(é% %bou?-{H q"s preo%ared b%xthe %r%cg
reactants are théupﬁoadbﬁthmdﬁ 6. The m@agtEntsAxmcthe product from

nethylcyclobutylﬁbha %nF N-ethylbenzylamﬁne. Exanpl e 61

[ 4S- (4algpha, 12aa 1 dimethyl et h
nethylanlno] 1- oxobutyl]a ﬁ%&ﬁ ng the method, described

1,4, 4a,5, 5a, 6, 1llia2aet&t1ahh@m& dboVe lizp-Hxginple 5, the compound of

hydr oxy-1, 11- d|o %Phgpcenicaegoxanlde 20 The titled
conpound i s prep Prepapfde of Exanple 6. The
reactants are the product from Exampdep|?8 59 and

N- net hyl -t - but yl am ng
[7S—(§gbpha,10aalpha

The

7-(di hyl am no)
1,8,10a, 11-tetrahydggyyalq: L%e‘i':h:%; RN A dxo-z- aphthacenyl]-
a- et hyl - 4- net hyl - -1 sgxazol | di neac tam de . g.titled
conpound is prepar e8SEROIFA~oromo= —oxopentannic -:e'_'g; drobromide
reactants are the product from 30 Exampde |70 59 and
4-methyl - 2-i soxazol i gL@e: 529 10aalpha) }=5~[ [9~(Aminocarbo -
15 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa o—
1,8,10a ~tetr roxy=10,12-dioxo-2=-naphthacen
aminol-4- opropylamino} ~5-ox tanoic aci

The titled compound is prepared by procedure
of Example 6. The reactants are the product from Exanm-
20 ple 78 and cyclopropylamine.
Substantially following the method, described
in detail herein above in Example S5, the compound of
invention Example 80 is prepared.

Example 80
25 4S-(4al 12aalpha) }=9~ omophenylacetyl)amino]-
4—-(dimethylamino)-1,4.4a,5,5a,6,11,12a-octahydro-
3,10,12,312a-tetrahydroxy=-1,11-dioxo=2=-napht ne-
carboxamide hydrobronide
Example 81
30 {4S-(4alpha,l2aalpha) ]-4-(Dimethylamino) -
9-[[2-(d] mino) -2-phe ce inol-
- 1,4,4a.5.5a,6,11.12a~octahydro-3,10,12,12a-tetra-

hydroxy-1-1l-dioxo-2-naphthacenecarboxanide
The titled compound is prepared by the proce-

35 dure of Example 6. The reactants are the product from
Example 80 and dimethylamine.



Exanpl e 63 [ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -
7-(di meét hyl ami 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 ] -

a-et hyl - 3-net hyl -4H 1. 2.4-triazol e-4-acetam de The
titled conmpound is prepared by the proce- dure of Exanple 6. The
reactants are the product from : ExanRIe 59 and
3-nmethyl-1,2,4-triazol e. TelT -77-
Substantially follow ng the nethod, described in detail herein

above in Exanple 5, the conpound of. I pventjon_ Ex |l e 64 is,
pr epar ed. Snp' ngugsganLlally fg%ﬁﬁﬁ}ggG%he metgg% described
[ 4S- (4al pha, 12aal phadigt8il (ReBednvaboveopnnExampliens] - the compound of

590, 15, g bt et r ARYACREROR ?%a@%’%%’o*% 18 pPRudER.

car boxam de hydrobroni de 10 Example 82 Exanple 65
[4S—(4alpha 12aalph; dak oL at

1,4, 4a 5,5a, 6, 11,5 ; = o ‘ .
hydroxy 1, 11- di oxo- 2- ae h dreaa 2anpde ﬁrah dro li-dioes-titl ed

conmpound is prepared by the RbRERaceneca oxaﬂ 5& B . The
react a?éqs are the product | am ne.
Substanttally foll owi ng the nethod, desnxgmnmg___ in detail herein
above in Exanple 5, riBegQupRNNE2851 BME ibﬁ nbX24Rh

pr epar ed. _a

[4S—(4a|pha 12aal pRaS !
4- (di met hyl am no) g ﬂaaSo aieo-’l-ﬁ 0t8ti= 1-dioxo~
2-naph;haceneca;bo;§m1de
15 The titled compound is prepared by the proce-~

dure of Example 6. The reactants are the product from
Example 80 and dimethylamine.

Substantially following the method, described
in detail herein above in ﬁxample 5, the compound of

20 invention Example 84 is prepared. -
Example 84
4S-(4alpha aalpha) ]-9-[ [Bromo (4-~metho 1) =
acetyllaminoj-~4- ethylamino)-1.4.4a,5,5a,6,11,.12a~
_ octahvdro-3,10,12,12a-tetrahydroxy-~1,11-dioxo~
25 2-naphthacenecarboxamide hydrobromide
xXa 85 '

4S—-(4alpha,l2aalpha) l-4-~(Dimethvlamino) -~
9-[2~({dimethylamino)~3~(4-methoxyphenyl)-~1-oxopropyl]=-
4,4a,5,5a,6,11 -octahvdro-3,10.,12,.12a~tetra-

30 hydroxy-1-11-dioxo-2-naphthacenecarboxamide
The titled compound is prepared by the proce-

dure of Example 6. The reactants are the product from
Example 84 and dimethylamine.
Substantially following the method, described
35 in detail herein above in Example 5, the compound of
invention Example 86 is prepared.



— awiy s

12, 12a-tetrahydroxy-1, 11- dIOXO 2- napht hacenecar boxam de 25
hydrobron1de Exanpl e 67

[ 4S- (4al pha, 12aal pha)] - 4- (D et hyl am no) -

9-[[ 2- (et hyl am no) - 2- et hyl - 1- oxobut yl ] am no] -

1,4, 4a, 5, 54, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- 30

hydr oxy- 1, 11- di oxo- 2- napht hacenecar boxam de The titled
conmpound i s prepared by the proce- ~840re of Exanple 6. The
reactants are the product from Exanpl e 66 and et hyl am ne.

Substantially follow ng the nethod, desirlbeq 3% _ in detail herein

above in Exanple 5, the conpound of ntion Exanple 68 is
pr epar ed. 4S—-(4alpha, il2aalpha) ]-9~[{Bromo(4~(trifl ometh
Exanpl e 68 oh )

oxopr opyl) am no] - 4=
12a- oct ahydro- 3, 18
2- naphthacenecarboxan1de ;
Exanmpl e 69 p

9-[[ 2- (di met hyl ani no) - 3- hydroxy 1 oxopr AAHEPAR-RS

1,4, 4a,5, 5a, 6, 11, 12aigggg_ngﬂgiilg@gggnéag:gegoamgtgxlamino)-9-[Lz:
hydr oxy-1, 11- di oxo- 2- xan.ge Ihe titled
conmpound i s prepare e 3 = 3 ﬂ t NPro < 4#?—
reactamt® are the p i

opy ACdant ; roctahvidne:
Exanple 70 3 12l 13ak ha -Hib oLéEhQ A=

garboxam;de
The titled compound is prepared by the proce-

witl®

dure ofxample 6. The reactants are the product from
15 Example 86 and N-ethylmethylamine.
Substantially following the method, described
in detail herein above in Example 5, the compound of
invention Example 88 is prepared.

Example 88
20 4S—-(4alpha,l12aalpha)1-9-[{Bromo[4—(dimethvl no) -
hen cetyliaminol~-4-(dimethvlamino)-~1,4,4a a,6,—

11,12a-octahydro=-3,10,12,12a~-tetrahydroxy=-1,11~dioxo~
2-naphthacenecarboxamide hydrobromide
- Example 89
25 4S-(4alpha,l2aalpha)]-4-(Dimethylamino)—
9-[{[4~(dimethylamino)phenyl] (2~propenvlamino)acetylj-
aminol~-1,4.,4a 5a,6 12a-octahydro-3,10,1 2a~-
tetrahydroxy=-1,11~-dioxo-2-naphthacenecarboxamide
The titled compound is prepared by the proce-
30 dure of Example 6. The reactants are the product from
Example 88 and N-allylamine.

35



P

7- (di methyl.a 6a 7,10, 10a, 12- octahydro- '
1, 8 104, 11- tem M’M”]mw" di oxo- 2- ngpht hacenyl ] - :
a- (hydr oxynet i m dazol e-"1= acet am de 20 E The

titled conpound |s prepared by the proce- dure of Exanple.6. The
reactants are the product from Exanpl e 68 and 4-net hyl i m dazol e.
Subst ant B&lP¢5f ol | owi ng t he net hod, . descri bed in detail herein °
above in Exanple 5, the conpound of 25 . invention Exanple 71 is

pr epar ed. Exanple 71

[ 4S- (4al pha, 12aal ha& ( 2- Br ono- 3- ner capt o-

1- oxopropyl)an1no %aﬁﬂéthylan1no) 1,4, 4a,5, 5a, 6,11, -

12a- oct ahydr o- 3, 10, 12 12a-t @t r aAydonppuhdl bfdtheo forfiula:
2-naphthacenecarboxanide hydr obr om de

Exanpl e 572 [4S—(4al pha, 12aal pha)]-9-[[ 2- (D et hyl am no) -
3- ner capt o- 1- oxopr opyl ] am no] - 4- (di met hyl am noj¢CHy)

1,4, 4a,5, 5a, 6,11, 12a- oct ahydr o- 3, 10 12,12a-tetfa- §
hydr oxy- 1, 11- di oxo- 2- napht lace A
conpound is prepared by tri¢] pr ¢
reactants are the produ;L*iLﬁ
-79- " H

[ 7S-( zgpﬁha 10aal pha)] - N-['9- (Am

The titled
anple 6. The
@ di et hyl am ne.

7-(di yl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- octahydro- 5

1,8,10a, 11-tetrahvdroxy- 10- 12- di oxo- 2- napht hacenyl | - '

a- (mer capt onmet hyl ) - 1- pi per azi neacet am de : Substantially
foFlowi ng the net hod, descri bed in detail herein above in Exanple

5, the conmpound of

15
0
R'
xe
w
20

wherein:

R is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and

25 o?tylz a-mercapto(cl-c4)a1kyl group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-l-
methylethyl, a-mercaptopropyl and a-mercaptobutyl;
c-hydroxy(cl-c4)a1ky1 group selected from
hydroxymethyl, a-~hydroxyethyl, o~hydroxy-l-

30 methylethyl, a~hydroxypropyl and a-hydroxybutyl:;
carboxyl(cl-cs)alkyl group; (cG-clo)aryl group selected
from phenyl, e«-naphthyl and g-naphthyl;
subst:.tuted(c6 10)aryl group (substitution selected
from hydroxy, halogen, (c1 c4)a1koxy, trihalo(c1 3)

35 alkyl, nitro, amino, cyano, (C,-C,)alkoxycarbonyl,
(cl-c3)a1ky1amino and carboxy): (C7-C9)aralky1 group
selected from benzyl, l-phenylethyl, 2-phenylethyl and
phenylpropyl: substituted(c7-c9)ara1ky1 group [substi-



I?Z\lentlon EXWN ha; ] 4-[[9- (Am nocar bonyl | Exanpl e
u"mu&mﬂ”m;m"f)o 18a 12- oc'E Eahyfjro- rbonyl)-

7 (d| met hyl am
+10a, ¥1-t et r ahydr bxyt 16- 12- di oxo- 2- napht hacenyl | -
am no] 3- br ono- 4- oxobut anoi ¢ acid hydrobrom de 15
Exanpl e 75 [ 7S- (7al pha, 10aal pha] -4-[[ 9- (Am nocar bonyl ) -
7 (di net hyl ami no) -5, 5a, 6, 6a, 7, 10, 10a, 12- oct&f/r o-
1,8, 10a, 11-t et rahydroxy- 10 12- di oxo- 2- napht hacenyl ] -
ani no] - 3- (hexyl ani nQ) 4 The titled

t
conpound is prep’éﬂ'1 cl:ﬁe@; C°n?%aci°' (‘Em %A)Lﬂ/l)@]amfpet ’ The
react ?nt%are thhyﬂroatyct aI;ﬂ:Lm(o? mono- or E(B-I“qllhsﬁﬂtlafeﬂ n(ctu:g-xgﬁ -
Exanpl e
7- (glprreghyl am no?m%ngé éc[ éﬂ)fg"%%'lz ﬁ#’é’ﬂ‘ﬁf‘% Qx%‘yiﬂd
1,8, 10a711- tetraﬁ?ﬁbexyllo 12- di oxo- 2- napht hacenyl]
am no] tet rahydroRG S.Qyéb‘i@ﬂ@d'yfﬁd@*ﬁ#%dleﬁ)ﬁ% -crﬁ])alkyl sele%t d

2- propanoi ¢ acid

I S, prepared by the
proce- 30 £3gme mgthylyaths Pwlr'ea’c’t%ﬁ’ﬂf@iéﬂ‘e ‘?beokfgﬁ‘? ut¥bm
Exanpl e 74 and GPthgnonymMLl 2-1 soxazi ne.

Ei(?g})lrrgt EZ/I am no¥" §n5§ 8‘% Sf&:lt'g %%%c@gﬁﬁ Gg%g}%%ﬁéﬁ%@f%&
1,8, 10%911-t et r abpYmBEETic Ianharxo(-izre]amhmmmg -bearing the W

am no] - 3-[ et hyl ( I )
- 80- Bﬁﬁ&%ﬁ'ﬁ% q'mtjliﬁ -%conrjp)ound |§ %ér:%%%lar'%% g?/Lt h%r p?(‘)ece-

dure of Exanple &ndiNdduadcenantinamense(lor@RiRY? from
W is selected from amino; hydroxylamino; (cl- 12)

straight or branched alkyl monosubstituted amino group

5 . substitution selected from methyl, ethyl, n-propyl,
l1-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, l-methylpentyl, 1,l-dimethylbutyl, 2,2~di-

20 methylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, l-methyl-l-ethylpropyl, heptyl,
octyl, nonyl, decyl, undecyl and dodecyl and the
diastereomers and enantiomers of said branched alkyl
monosubstituted amino group: (c3-c8)cycloalky1

25 monosubstituted amino group substitution selected from
cyclopropyl, trans-1,2-dimethylcyclopropyl,
cis-1,2-dimethylcyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]
hept-2-yl, and bicyclo[2.2.2]oct-2-yl and the di-

30 astereomers and enantiomers of said (C,-Cg)cycloalkyl
monosubstituted amino group:; [(c4-clo)cycloa1ky1]a1ky1
monosubstituted amino group substitution selected from
(cyclopropyl)methyl, (cyclopropyl)ethyl, (cyclobutyl)
methyl, (trans-2-methylcyclopropyl)methyl, and

35 (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-2-butenyl, 3-methyl-2-butenyl



Exanple 74 and N—ethylbenzylan1ne 5 Substantial ly
fol | owm ng—the—+ethod—described. in detail herein above in Exanple

5, the co invention Exanple 78 is prepared.
Exanpl e 78 ﬂ" m
7- (dlnethy 'S

S- (7al pha, 10aal pha)]-5-[[9- (Am nocar bonyl )- 10
, 7,10, 10a, 12- oct ahydr o-

1,8,10a-11- tetrahydroxy 10 12-dioxo-2-naphthaceny|]-

anino]-4-bronD-5-oxopentanoic aci d hydrobr esbee

Exanpl e 79 [ 7S- (7al pha, 10aal pha)]-5-[[ 9- (Am nocar bonyl )- 15

7- (di met hyl am no-5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o-

1,8, 10a, 11- t et r abyayekopentenyli and. 2-gyshohexenyi} - (Cg—Cyp)2rYl

am no] - 4- (CyC|0Qﬁ@ﬂdé@@%ﬂf&uée&xﬁﬁﬁﬂ&a@?bﬁpaﬁhﬁstltutlgya%&leﬁged £ X0

titled conmpound is par edur

reactants are tH%P%£ %ﬁp@&g 26C4 clo)aﬁﬁékYéaEﬁ&°b93Fﬁﬁ%opyIan1ne.
Substar?i al Iy fcgmmtﬁmmhedtedessombbdnzyl 2-phenyl@thyil, herein
g?gggrgg ExanplelEﬁh&£§i$€ﬁ@fun§-?ﬁaphthyltygﬁbpée 3 2§agﬁ%g9h3mé%hfi

[ 4S- (4al pha, 12azapdaphenyIpBpRYDphedybatstyutpdni(fghc, 4) aryl

4- (di met hyl am n h
3 10,12, 1%a tet?gﬁé%é%#atétéeeg|%é%ég?%gSh? ¥§ﬁBst1tution selected from

car boxam de hydr 6%y % 1 (Cy=Cglacyl mino, (c1‘°4)alkﬂanﬂ°é’°89130
[ 4S- (44 pha, 12a8dﬁ®étﬂt\é&dewf-e amkylamino, (c,-C,)alkoxy,

o {12 (a et s el eV el ol ) et fonyn, amino,

hydroxy-l;ll-dioaarﬁbxyuﬁmyﬂmenehalbgeaw1uydroxy, nitro and trihBlo titl ed

orRanes' Y CREECSEM AR P e op pedlEfel saRRchy 0
disubstituted (c 4)alkylammo group substltutlon

15 selected from dxmethyl, diethyl, diisopropyl,
di-n-propyl, di-n-butyl and diisobutyl; symmetrical
disubstituted (c3-c14)cycloalkylamino group
substitution selected from dicyclopropyl, dicyclobutyl,
dicyclopentyl, dicylohexyl and dicycloheptyl; straight

20 . or branched unsymmetfical disubstituted (C5-C,,)alkyl-
amino dgroup wherein the total number of carbons in the
substitution is not more than 14; unsymmetrical
disubstituted (c4-c14)cycloalky1amino group wherein the
total number of carbons in the substitution is not more

25 than 14; (Cz-cs)azacycloalkyl and substituted
(Cz-cs)azacycldalkyl group substitution selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, 4-
methylpiperidinyl, 2-methylpyrrolidinyl, cis-3,4-di-
methylpyrrolidinyl, trans-3,4-dimethylpyrrolidinyl,

30 2-azabicyclo[2.1.1] hex-2-yl, S5-azabicyclo[2.1.l]hex-
5-yl, 2-azabicyclo {2.2.1]hept-2-yl, 7-azabicyclo-
[2.2.1)hept=-7-y1, and 2-azabicyclof2.2.2]oct-2~yl and
the diastereomers and enantiomers of said (C,~Cg)aza-
cycloalkyl and substituted (cz—cs)azacycloalkyl group;

35 1-azaoxacycloalkyl group selected from morpholinyl and
1-aza-5~oxocycloheptane; substituted 1-azaoxacycloalkyl
group substitution selected from 2-(Cl-c3)alky1morpho—
linyl, 3-(c1-c3)alkylisoxazolidinyl, tetrahydrooxazinyl




el emtrapante s .

Substantially iﬁ‘lomdﬁﬁ t he net hod, descri bed in detail herein
above in Exa d of I nvention Exanple 82 is
[4S~(4a|pha,lZaaIpha)ﬁ-&-[fBronD(4-hvdroxphenyI)-

acetyl ] am no] - 4- (di net hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a-

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

2- napht hacenecar boxam de hydr obrom de 10 -86-

Exanpl e 83 [ 4S- (4al pha, 12aal pha)]-9-[[ (Butyl am no) (4- hydr oxy-
phenyl ) acetyl ] am no] - 4- (di et hyl am no) -1, 4, 4a, 5, 5g, -

6, 11, 12a- oct ahydr &ng i’O“'Ifli‘Zély Hoxy[- 1y Mirdiagasycloalkyl and

2- napht hacenecar bgustdtuted [1,n]-diazacycloBlkyil igrs ¥Eluttkd Sfrom

prepared by the prqQce- __. _Aure, aof le 6. .The reactants arge the
product from p‘?} erﬁ%'e%%&ﬁi@aﬁ?ﬁwmﬁ" 4'{@1"'33“&3'{]'
SubstantPal I'y f ol pdperazimylyezhdcdimedhylpdperazinyl, 441a¥§eg]a1knxyﬁ
above in Exanpl e iiﬂé}%z‘i%‘%“’ld-(‘as-%%o)ar&.g%ﬁ;‘é%a%n@ﬁ”w-%%éﬁy-

r epar ed.
F4SP(4aIpha,12aalﬁﬁﬁFFagiPPBwo@D@¢4ﬁ§ﬂiﬁéﬂﬂﬂéﬂﬂ%«2-1]hept‘2'yl. 2,5-di-
acetyl ] am no] - 4-( @Mﬂeﬁﬁg’l@i@c&o{&.&.ﬁﬁ&p&kz%, 2,3-diaza-3-

oct ahydr o- 3, 10, 12_12a- t.et,r ahydr.oxy- 1,.11-di 0xQ- 25 . .
2-naphthacenecarb&éﬁﬁﬁﬁgyﬁﬁﬁﬁﬁ%§#° oct-2-y1, ahd 2,5-diaza-5,7-di-

Exanpl el85 methylbicylcle {42 . 2oct2eaiyihand 4heDidiristdreomers or
9-[ 2- (di met hyl ami nak-3+(4- 1) ~ b _

14425 5a, 6 11, T ano%g'%’g‘r?% %%%ﬁ?lrﬂ-te iloaliyl ana

hydr oxy- 1- 11- di ox&ubsifmtes: ddeddrddasacysloalkyl group: The titled

conpound i s prepanedarniaeyviieaikyl and substitited PXaFithacydfoalkyl

Subst ant al Ty 1ol BRAARY SOMEGHEth S oM SR ARRPRES LAY L, 2 (S 3 RS 1

above i &S5Exanpl e Thicmorphaldwyl @ind 3-(C,-C, )icycdwalkylErdigucrifol fnyl ;

prepar ed. N-azolyl and substituted N-azolyl group selected from
l1-imidazolyl, 2-(c1-c3)alkyl-l-imidazolyl, 3-(c1-c3)
alkyl-l-imidazolyl, 1l-pyrrolyl, 2-(c1-c3)a1ky1—1-
pyrrolyl, 3-(c1-c3)alkyl—l-pyrrolyl, l-pyrazolyl,

20 3-(c,-C,)alkyl-1-pyrazolyl, indolyl, 1-(1,2,3-tria-
zolyl), 4-(c1-c3)a1ky1—1—(1,2,3-triazoly1), 5-(c1-c3)-
alkyl-1-(1,2,3~triazolyl), 4-(1,2,4-triazolyl,
l1-tetrazolyl, 2-tetrazolyl and benzimidazolyl:
(heterocycle)amino group selected from 2- or

25 3-furanylamino, 2- or 3-thienylamino, 2-, 3- or
4-pyridylamino, 2- or 5-pyridazinylamino, 2-pyrazinyl-
amino, 2-(imidazolyl)amido, (benzimidazolyl)amino, and |
(benzothiazolyl)aminco and substituted (heterocycle)-
amino group as defined above with substitution selected

30 from straight or branched (C,~C)alkyl: (heterocycle)-
methylamino group selected from 2- or 3-furylmethyl-
amino, 2- or 3-thienylmethyl- amino, 2-, 3- or
4-pyridylmethylamino, 2- or 5-pyridazinylmethylamino,
2-pyrazinylmethylamino, 2-(imidazolyl)methylamino,

35 (benzimidazolyl)methylamino, and (benzothiazolyl)

| methylaﬁino and substituted (heterocycle)methylamino
group as defined above with substitution selected from
straight or branched (cl-cs)alkylz



-82- Exanpl e 86

[ 4S- (4al [Bromo[4-(trifluoromethyl)-
phenyl]aam j mi‘!“ Q]Lm&t hyl am no) -1, 4, 4a,5,5a,6,- 5
11, 12a-ocC éi 2a-t et rahydroxy-1, 11-di oxo-
2-naphthacenecarboxan1de hydr obr om de

Exanpl e 87 [ 4S- (4al pha, 12aal pha)]-4- (D net hyl am no)-9-[[ 2-
(et hyl met hyl ami no) -3-[4-(trifl uoronethyl)phedyr - 10

1- oxopropyl ] am nol -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o-

3,10, 12, 12a- tetrahydroxy 1, 11 di oxo0- 2- napht hacene-

car boxani de carboxy (C,~C,) a}kylaming 9TOMR. Shdectes &F4%d by t he

proce- dnﬁﬁoeae&m&l acﬁd , Theamgénopebpionie abkddpr oduct from 15
Exanpl e 86 and N th . et h Sub tantlally

foll owi ng the net 188§5¥P5831° acid, “‘Pﬁtﬁﬁfﬁl?cﬁgfe?ﬂ above in Exanple
5, the cdnpound oﬂ-aminobutyrmqveqidoanExahplenaﬂtuemprspafesaid

502 o ST i 0L (0 U an )

11, 12a- oct ahydr o- $€36Cj ai-ZQXN§?F§I?Nﬂ-éP}nP gmnpox&nbstltutlon selected
2- napht hacenecar bexagi g@t etho carbonyl, allyloxycarbonyl,

EX?FFLG g?né?hyla?FﬁBFﬁW Pf prg%ha 12a%H§Fa§% ﬁP|qFEEQiInéLQl'
am no] -394, 4a, 5 5&xﬁp&yp32bouguahnd - and 2-methylpropoxy-
et rahvarony- L Lol Biid e 1 SN roup, supstituston | (TS
reactants are thesgledted fr@mnmethoxy. thQﬁM:eHSPEQDQMXﬁﬂ11EQ§hY%r
35 ethoxy, n-butoxy, 2-methylpropoxy, and 1,1-dimethyl
ethoxy: (Ca-cs)cycloalkoxyamino group selected from
15 cyclopropoxy, trans-1,2-dimethylcyclopropoxy,
cis-1,2-dimethylcyclopropoxy, cyclobutoxy,
cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy,
bicyclo(2.2.1lhept-2-yloxy, and bicyclo[2.2.2]oct=-2-
yloxy and the diastereomers and enantiomers of said
20 (C;~Cg) cycloalkoxyamino group: (Cg-C,,)aryloxyamino
group selected from phenoxyamino, l-naphthyloxyamino
and 2-naphthyloxyamino;.(c7~c11)arylalkoxyamino group
substitution selected from benzyloxy, 2-phenylethoxy,
l~-phenylethoxy, 2-(naphthyl)methoxy, 1-(naphthyl)
25 methoxy and phenylpropoxy:
Rz is selected from hydrogen; straight or branched
(ci-ca)alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl: (cs-clo)aryl group selected
from phenyl, a-naphthyl or g-naphthyl; (c7-c9)aralky1
30 group; a heterocycle group selected from a five
membered aromatic or saturated ring with one N, O, S or
Se heteroatom optionally having a benzo or pyrido
ring fused thereto:

35



31, 925
f or nul a:

[err]

W Caim 1. %rccnpoﬁnd of the
10 20 wh

' Ris
sel ected from hydrogen; straight or branched : Ll?‘,ﬁwm u ,”"Ikyl
group selected fromnethyl, ethyl, propyl, S U i

| sobutyl,

10

15

20

25

30

35

pentyl,

hexyl, heptyl and
-88-

1R, 0, S or Ss

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

fused thereto:
z! z!
\
e
7 _

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

or a five membered saturated ring with one or two N, O,
S or Se heteroatoms and an adjacent appended O
heterocatom:

A

(A is selected from hydrogen; straight or branched
(cl-c4)alkyl: Cg-aryl; substituted C -aryl
(substitution selected from halo,(cl-cq)alkoxy,
trihalo(ci-c3)a1ky1, nitro, amino, cyano, (cl-c4)-
alkoxycarbonyl, (ci-c3)a1kylamino or carboxy): (c7-c9)-
aralkyl group selected from benzyl, l-phenylethyl,
2-phenylethyl or phenylpropyl)

or a six membered aromatic ring with one to three N
heterocatoms, or a six membered saturated ring

with one or two N, O, S or Se heteroatoms and an
adjacent appended O heteroatom; or -(caz)ncoonf where
n=0-4 and R? is selected from hydrogen; straight or
branched (cl-c3)a1kyl group selected from methyl,
ethyl, n-propyl or l-methylethyl; or (cs-clo)aryl group
selected from phenyl, a-naphthyl, or f-naphthyl:



0 WO e et e n S e
TR PN

"25 o rc.)ct-yl;-a rrercapto(C[err] C[err])al kyI gr oup sel ected from

mer capt onet hyl , a- nercapt oet hyl, a-nercapto-1- nmet hyl et h

a- mer capt opr opyl and a- mer capt obut yl ' ”“lllmmliuumw l“'
a- hydroxy(Cerr]-Cferr])al kyl group selected from

a- hydr oxyet hyl , a-hydroxy-1- 30 met hyl et hyl, a- hydroxypropyl "and

a- hydr oxybut yl ; carboxyl (Cterr]-Cerr]) aI kyl group;
(derr]-Cerr])aryl gr oup sel ected =89%rom phenyl, a-naphthyl and

[ err]-napht hyl; substltuted(C[err] Cerr])aryl group

(substitution sel gct.ed hal o

d
(Clerr]-derr]) aF‘km@-ys seliqrhest ﬁ’é‘?‘?]hg 5968 gatralgnt aFkpranghedy
am no, cyano, (Cer,~c. C)‘[aan:rﬂ]) ajﬁmwwéb@@uéd from methyl, ethyl,

sclcct og 1 om bofe P U0 ) SalERAen g ] o SR b5 bl %21 Retea

phenyl p opyI s ulfgomt uphenyler d-rgphithiyharer I@ﬁnqp!mmIBUb& =C,)aralkyl

.- 84- Ly
hydroxy, ani no, W S.Iéicséu tlc%%ne%ﬁ%%eér & %‘rircifafl]; e Nitro
amno, (Clerr]- CPW@Q(&&P“W%NH‘ faenrated Hing Yok °nEyHno°an§ or

car boxy] ; Se H@ﬁﬁﬁdaﬁdﬁfﬁﬁﬁiﬁﬁihi¥Qﬂhhﬂﬂéoﬂeﬁeﬁﬁd or pyrido ring
(derr]- C[err])aEk Iectqg rom net hyl , ethyl propyl,
|sopr08¥I but yl ; 4&5953??3 pentyl and hexyl; _ when R
does n equal R[err] the stereochem stry of the 10 asymmetric
carbon (i.e. the carbon bearing the/W substituent) naybe be
either the racemate (DL) or the i ndi vi nantionmers (L or D);
W-is selected from ani no; hydroxyl ar\no; ée[err]chégr strai ght
or branched al kyl nonosubstitute no group 1 substitution

sel ected fromnethyl, ethyl; n-propyl, 1znethylethyl n- but yl ,
1- net hyl propyl, 2-nethyl propyl, 1, 1-di net hyl et hyl , n-pentyl,
2-neth¥5butyl 1, 1-di -

Z = N, O, S or Se

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

20
z! z!
\
i 2>_ or R
Z
25 1
Z or Z' = N, O, S or Se
or a five membered saturated ring with one or two N, O,
S or Se hetercatoms and an adjacent appended O
heteroatom:
30
“
l: 6&5. (: §&\ or ;{ ,>§>
0 o N 0 N 0
3s5

A A



met hyl propyl , 2, 2-di net hyl propyl, 3-nethyl butyl, \m\
1-met hyl pentyl, 1, 1-dinmethyl butyl, 2,2-di- 20

_ i - U000
3-nmet hyl pentyl, 1, 2-di methyl butyl 1, 3-di rret hdec 4 ’" "' "

1- net hyl - 1- et hyl propyl, heptyl, octyl, nonyl ,

dodecyl and the di astereonmers and enanti oners of sald br anched

al kyl nonosubstituted am no group; (Cerr]-Cerr])cycloal kyl 25
nonosubstituted am no group substitution seleg-ed from

cycl opropyl, trans-1,-2-dinethyl cycl-opropyl,

cis-1,2-dinethylcyclopropyl, cycl obutyl, cyclopentyl, cycl ohexyl ,
cycl oheptyl, cycl ((@ctz.)sl selliecteld[frcdh Hydrogen; stiwight?-ort brzamched

bi cycl of 2. 2. 2] oct g @ o enanti oners of
said (Cerr]-Cer € ydlequ'% ~atyl; s“ﬁos%ﬁ&?@%%no group;
[(err]-Jerr]) C)(gpbgrtn;)tp.qt@qzmselected fram kst t'tﬁ@)cﬁl’éiﬁm group
subst t uBi on sel cgaalicRe alxyl( G ABnSEdpno, (€;-c,)-

=C.)
cycl opropyl)eth cyclo
oD ot b Babde et (Cyrde U iamirio or carboxy)s (c,=c,)-
(cis- 2;) met hyl Cécl a&uuydy)m‘qtﬂaﬂpb s(e@[ea:“ﬁe]d Cﬁzemr ]Be&iddsanf y|1-pheny1ethy]|. ™
nmonosubstituted agin rqu Stlt t.e rom allyl,
3-butenyl, 2- bute?ylpgfgwg'e%}’y gﬁs 3’9&’ - 4-octenyl,
2, 3-di et hyl - 2-butenyl, 3-nethyl - 2- butenyl
-85- 10 of & 13D GlaBOH ech Mk AA il Bangen (ered -G e rﬁ)alryl

nonosubstituted am no group substitution selected f
and napht hyl : ( cheterogtons),) %3 A ishinemkarssh sag:urated %’t}'!il;t‘f’c%ﬁl?ﬁ\e

se|l ected from benb!" twod mheay, & hzti ,Se heterocatounls D \dretddjacent

2- ht hyl th 1- t I | .
suE)Q?Pt ut gd) ??:[ e?lag Cf’g;%]pl)a R/ﬁe roa om, °%’n@w;%qg{e%%§y§q'tpand
[ substitution sel &t ds fsedected from hy(di[qger].— qmqqrmp: branched

disubst el (1 §FaLgrennSSRTesiid el femillc vy, sopromn or

l-methyle yl, or (c6 10 ary lected from phenyl,
a=-naphthyl or p-naphthyl:; with the proviso that R? and
R3 cannot both be hydrogen;
or R2 and R3 taken together are -(CHz)zB(CHz)Z-,

20 wherein B is selected from (CH,), and n=0-1, -NH,
-N(c )alkyl {straight or branched], -N(cl-c4)a1koxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,
pyrrolidine or piperidine; and the pharmacologically

25 acceptable organic and inorganic salts or metal
complexes.

30

35



ey me ma M n, .

(C[ern] ( err])al koxycarbonyl, ((err]- C[err])alkyIsuIfonyr*‘aﬁrno~———-———____
car boxy, cyano, hal ogen, hydroxy nitro and trihalo

(derr]-derr])al kyl]; straight or branched synmetri cal !,l"”"'"'""”,’””m

di substituted (Cferr]-Clerr]) al kylam no group substltutlon

selected fromdi nmethyl, diethyl, diisopropyl, -n- propyl,

di - n-butyl and diisobutyl; synnetrical disubstltuted
(err]-Cerr]) cycloal kyl am no group =~ 91~ substitution selected from
di cycl opropyl, dicyclobutyl, ' ' di cycl opentyl, dicyl ohexyl and

di cycl oheptyl; straight 20 or branched unsymmetrical disubstituted
(dJerr]-derr])al kyl - . am no group wherein the total nunber of
carbons in the substitution i.s not nore than 14; unsymetrica

di substituted (C4-Cl4) cycloal kyl ami no group wherein the t ot al
nunmber carbons in the substitution is not nore 25 t han 14;

(dJerr]-Uerr])azacycl oal kyl and substituted
(err]-Cerr])azacycl oal kyl group substitution selected from
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, 4-

met hyl pi peridi nyl, 2-nethylpyrrolidinyl, cis-3,4-di-

met hyl pyrrolidinyl, trans-3, 4-dinethylpyrrolidinyl, 30

2-azabi cyclo[ 2.1.1] hex-2-yl, 5-azabicyclo[2.1.1] hex- 5-yl,
2-azabg§¥clo [2.2. 1] hept-2-yl, 7-azabicyclo- [2.2. 1] hept-7-yl,
and 2- bi cycl o[ 2. 2. 2] oct-2-yl and t he di astereoners and
enantioners of said (Cferr]-Cerr])aza- cycl oal kyl and
substituted (C2-C8)azacycl oal kyl group; 35 - 1-azaoxacycl oal kyl group
selfect ed from norpholinyl and 1- aza- 5- oxocycl ohept-ane;
substituted 1-azaoxacycl oal kyl group substitution selected from
2-(Cerr]-Cerr])al kyl nor pho- l'inyl,

3-(Cer ; C err])al kylisoxazolidinyl, tetrahydrooxazi.nyl

-86- - and 3, 4-di hydrooxazinyl; [1,n]- dlazacycloalkyl and

substituted [1,n]-diazacycl oal kyl group selected from

20 2. The compound according to Claim 1,
wherein:
R is selected from hydrogen; straight or branched
(cl-cz)alkyl group selected from methyl and ethyl:
R1 selected from hydrogen or (cl—cz)alkyl selected fron -
methyl and ethyl:;
when R does not equal R1 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-cs) straight or branched
alkyl monosubstituted amino group substitution selected
from methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl, n-hexyl and n-octyl;
.(C3-c6)cycloa1ky1 monosubstituted amino group
substitution selected from cyclopropyl, cyclopentyl and
cyclohexyl; [(C4-c5)cycloa1ky1]alky1 monosubstituted
amino group substitution selected from (cyclopropyl)-
methyl and (cyclopropyl)ethyl:; (c3-c4)alkény1
monosubstituted amino group substitution selected from

30
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el
—— .

plpera2|nyl 2-(derr]-derr])al kyl pi perazinyl, 4- (Cerr]-Jerr]yatkyt—=5
plpera2|nyl 2, 4-di met hyl pi perazi nyl, 4- (C[err] d rr])al '

pi perazinyl, 4-(Cerr]-Cerr]) aryI oxypi per azi nyI 4- hydr ﬂm,”",””'m”m
pipeTazinyI, 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI , 5-di - €L oW s
aza- 5- met hyl bi cycl o[ 2. 2. 1] hept - 2- yI 2,3-diaza 3-

nmet hyl bi cycl o[ 2. 2. 2] oct-2-yl, and 2,5-di aza-5, 7-di- 10

met hyl bi cycl o[ 2. 2. 2] oct-2-yl and t he di ast eredrders or

enantiomers of said [1 n] diazacycroalkyl and substituted
[1,n]- dlazacycloaIkX 1- azathlai¥§loa kg and substituted
1- azat hi acycl oal kpt1yl and’ 3-buteny] isdCecFeg) REBRKYARBABP AT PRy | |

2-(Cerr]-derr])subgtithbion seleciedrErphobenyiylang-phenylethyl and
subst it ed. N arblyPPERYABbiLdBEaaiabl o brancheq sipggfrical™
2-(Cer C[err])disybstatntédzd PC 3a@R¥éamﬁn€[gro#p substitution
oo 1T S5l Yt e AR b ek gbrdsgye o
3-(Clerr]- C[err])HFﬁ?PhEﬂpYFEY@ﬂfﬁrlpﬁaoﬁ}PUb§t%¥uQeQ {€yhalkylamino

zolyl), 4-(Cerr]g EBaFr] sabkeithtibn? s%lb&téaoh‘bi métﬁﬁ ?éﬁhy@b §r r])
aIkyI-I (1,2, 3-tri

X
Sl S (B oe) haserrtoarky oRelp) Bhlected, EFemAYRECLIBARYL
sel ect @® from 2- and?piperidinyd-;f d~agpbzacyclodlikyl groupesglected, fZom 3-

am no, 2. (i m dazoNOFPAREABYLr, SHEBETREKR 1O4RMN 0k Rhon PR GELDS

am no, bénzi m dazo .
(benzothlazolyl)aﬁehec§ﬂd £upyt2ruGQdC§he KY&@?CPB?linyl- {1,n)afiimo group

as defined above wehBy é!B&ik?qt'%a sabaeieatad 1, n]-di&é&&%&ibél&?& or
branched (CJerr]- é;err] al k heterog cle)- i am no group

sel ected from 2- §Pf§F}Fﬁ§Fﬂy¢I°m p er321ﬁﬁinoz'ﬁclﬁF3éa krénmyl met hyl -
amno, 13-, 3- or plperazlny4,pMFK¢¥ yarkelpiperdzinyl, and

> (' dagol y1 ) met By PAREABa-g5methylD c?ééﬁiFn¥a§§%fé#?ﬁéxﬁy?aﬂ1no and
(benzot hi azol yl ) the diastemeomgrsmand andntubner8uoﬁdsa1d {1,n]-diaza-
(LFLer 83T on™ ety ang ewsbtdheds (1P ERRtfetbARGY Bk o1
l-azathiacycloalkyl and subs l-aza iacycioalkyl
20 - group selected from thiomorpholinyl and
2—(cl-c3)alkylthiomorpholinyl: N-azolyl group selected
from l-imidazolyl; (heterocycle)methylamino group
selected from 2~ or 3-thienylmethylamino and 2-, 3~ or
4-pyridylmethylamino; (cl-c4)alkoxycarbonylamino group
25 substitution selected from methoxycarbonyl, '
ethoxycarbonyl, and 1,1-dimethylethoxycarbonyl:
R2 is selected from hydrogen: straight or branched
(cl-c3)a1ky1 group selected from methyl, ethyl,
n-propyl or l-methylethyl:
30 R3 is selected from hydrogen; straight or branched
(c )alkyl group selected from methyl, ethyl,
n-propyl or l-methylethyl; with the proviso that R and
R3 cannot both be hydrogen:

or R? and R3 taken together are -(CHZ)ZB(CHZ)Z-,
35 wherein B is selected from (CH,), and n=0-1, -NH,

-N(C,-C,)alkyl {straight or branched}, -N(C,~C,)alkoxy,
oxygen, sulfur or substituted congeners selected from
(L or D)proline, ethyl(L or D)prolinate, morpholine,



et ate s

-87- carboxy(CZQCZ)alkylanino group sel ected from

am noaceticacid, =aamnopropi oni ¢ aci d, [err]-am nopropionic

acid, a- Vi ' 5 [err]-am nobutyric acid and the

enant i orrgr@'gé cet s geen%e%lace( carboxy(([err]-Cerr])al kyl am no_group;
(derr]-d ed MBHHHIHmnyI am no group substitution sel ectiegyigs SHEET HAS BEEN
from net hox ! xycar bonyl , aIIon§§carbonyl, REPLACED
propoxycar bonyl, isoproproxycarbonyl, 1,1-drn®thyl- 10 '

et hoxycar bonyl, n-butoxycarbonyl, and 2-nethyl propoxy- car bonyl ;

(C.-C )al koxyam ng_aro substitution, .. . | ected from neth
et hoxy, n-propox ?Y§FREEH§P9 or plperidépﬁdxfﬁdhiikﬁ FmﬁﬁigﬂﬁﬁFﬁﬁéégxy,
and 1, 1-di net hyl acceptableebhkganic( @hdr ihotiganilk) spditsaloromed@lno gr oup

selected from 15 omniexB¥C! OPropoxy, trans-1,2-dinmethyl cycl opropoxy,
cis-l,zlginethylcyc?gpropox , cgglobutoxy, cycl opent oxy,
cycl ohexoxy. cycl ohept oxy— | Bo€PBRPuUnd of the formula:

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

t he di aster goners of said 20 _
(derr]-d ejmuﬂmﬂﬂ"ﬁﬂtﬂ .no group; (Clerr]-Cerr])aryloxyam no
group sel ect éd from pherfoxyamn no, 1-napht hyl oxyami no and

2- napht hyl oxyam no; (Cerr]-Cerr])aryl al koxyam no gEéUBH3)2

substit&icwlselected from benzyl oxy, 2-phenyl et hoxys 0

1-phen§1ethoxy, 2- (napht hyl ) met ho S o l'#rethoxy and
¢n; straight or

phenyl pr opoxy;
: irom yl, ethyl,
E ‘ ed MLom il

branched (C[Re
n- propyl or 1-nethyl et
from phenyl, a-naphthhy
group; a heterocycle gr

aromati_c or saturated ring with ofe' N, O e het eroat om
optiond y having a benzo or pyrido ring fused thereto: 35
wherein:

Y is selected from (caz)nx, n = 0-5, x_is halogen
selected from bromine, chlorine, fluorine and iodine:;

20 R is selected from hydrogen; straight or branched
(cl-cs)alkyl group selected from methyl, ethyl, propfl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl:; a—mercapto(cl—c4)a1ky1 group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-1-

25 methylethyl, a-mercaptopropyl and a-mercaptobutyl:
a—hydroxy(cl-c4)alkyl group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-1-

‘methylethyl, a-hydroxypropyl and e-hydroxybutyl:
carboxyl(cl-cs)alkyl group:; (cs-clo)aryl group selected

30 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)alkaxycarbony1,
(cl-c3)a1ky1amino and carboxy): (c7-c9)ara1kyl group

35 selected from benzyl, l-phenylethyl, 2-phenylethyl and
phenylpropyl: substituted(c7—c9)aralky1 group
[substitution selected from halo, (cl-c4)a1ky1, nitro,
hydroxy, amino, mono- or di-substituted (cl-c4)a1kyl-



--88- ;‘N“‘~\§‘~‘&‘““‘*‘— or a five nenbered aromatic ring with two N,

o S or jj heltHasBeeHn éﬁ oatoms optionally having a benzo or pyrido ring

fused the or a five nenbered saturated ring with
one :or t ay S or Se heteroatons and an adj acent appended O

het er oat om [err] (Ais selected from -
hydr ogen; stralght or, branched : (derr]- C[err])alkyl,;@LQ:{]+amyU the |
substituted CJerr]-aryl 25 (substltut|6h1selected fron1halgly& b
(err]-Cerr])al koxy, trihalo((err]- C[err])alkyl__nLLi“ waﬂrﬁﬁ”
cyano, (Cl-4)- koxycatbonyl ,, (C ernr]- ylan1no Qg

car boxy) ; (C[err]a’E:f'E?r])(8 84 aik°x3¥aﬁﬁar g?&h& 5?&%% r §HHEh

1- phenyl et hyl , carboxy?sphenyl et hyl aor phenyl propyl) 30

Rl is selected from hydrogen and (cl—cs)alkyl selected

5 from methyl, ethyl,‘propyl, isopropyl, butyl, isocbutyl,
pentyl and hexyl:
when R does not equal R1 the stereochemistry of the
asymmetric carbon (i.e. the carbon bearing the W
substituent) maybe be either the racemate (DL) or the
10 individual enantiomers (L or D); and the pharmacolo-
gically acceptable organic and inorganic salt or metal
complexes.
15
20
25
30
35
//.. -

(A



or a six menbered aromatic rihg with one to three N het er oat ons,

or a six nenbered saturated ring with one or two N, G S or Se __
het er oat IThis®Adetdas Been Replacifd] acent appended 0 het eroatony of

-(CH err])[e Been Replacsf ) 47 2 h=0-4 and Rierr] is égln&tsggrq VH@E?] BEEN
hydr ogen; stj r"I l branched (Cferr]-Clerr]) alkyl groupRPLAC —
selected fro t X

ethyl; n-propyl or 1-nethylethyl; or
(err]-Cerr])aryl group sel ect ed 450m phenyl, a-naphthyl, or
[ err]-napht hyl ; ' - - 89-

Rlerr] is seleeted—fronmhydrogen; straight or branched

(dJerr]-dery I | ected fromnethyl, ethyl, n- propyl or
1- net hyl et hyu l ngﬂﬂlmm] Yaryl group selected 5 from phenyl,
* L hy+:; _

a- napht hyl o (derr]-Cerr])aral kyl group; a

het er ocycl e group selected froma five menbered aromatic or
saturat®d ring with one N, O S or Se heteroatom optionally having
a benzo or pyrido ring fused thereto: 10

or J[err] 15 or a five nenbered aromatic ring with two N, O S
or Se het eroatons optionally having a benzo or pyrido ring

fused thereto: 20

10

15

20

25

30
4 The compound according to Claim 3’
wherein: :
Y is selected from (CHZ)nx, n = 0-5, X is halogen
selected from bromine, chlorine, fluorine and iodine;
35 R is selected from hydrogen; straight or branched
(cl—cz)alkyl group selected from methyl and ethyl;
R is selected from hydrogen and (Cl-cz)alkyl selected
from methyl and ethyl;



“[err]

or_a five nmembered saturated ring with one or two

trihal o(CJerr]
al koxycar bonyl ,

S or Se heteroatons and an adj acent appended
het eroatﬂhﬁT t Has BegreReflacé! THIS SHEET HAS BFEN
z 90_

(derr]-de ﬂe
(substitution selecte
-Cerr])alkyl, nitro, am no; 2 no, (C[err] Cerr])-

rr]-aryl; substituted CJerr]-aryl

J el ected from hydrogen; straight or branchgpLACHJ
rom hal o, (C-err]- C[err])alkoxy 5

(derr]-Cerr])al kyl am no or carboxy); (Cerr]-Clerr])-

aral kyl group selected fron1be

or “phanylpropy y#hep & 4688 REE daual Bo, Fie o oS brbRRFPEmLETY O BR (o

three N

5

i0

15

20

25

30

35

asyhmétrieat casbonr (1. &l xthentarponshéarihgd then® wit h one
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D); and the
pharmacologically acceptable organic and inorganic salt
or metal complexes.

5 The compound according to Claim 1 wherein
said salts comprise: hydrochloric,
hydrobromic. hvdroiodic., phosphoric. nitric or sulfate,

acetate, benzoate,
citrate, cysteine or other amino acid, fumarate, '
glycolate, maleate, succinate, tartrate, alkylsulfonate
or arylsulfonate, and

said metal complexes comprise: aluminunm,
calcium, iron, magnesium, manganese and complex salts.

& A compound according to Claim 1,
[4S-(4alpha,l2aalpha) J~-4-(dimethylamino)-1,4,4a,5,5a,
6,11,12a-octahydro-3,10,12, 12a~tetrahydroxy-9~
[ [ (methylamino)acetyl]amino]-1,11-dioxo~2-naphthacene-
carboxamide dihydrochloride;

{4S-(4alpha,l2aalpha) ]-4~(dimethylamino)-9-
[[ (ethylamino)acetyl]amino}-1,4,4a,5,5a,6,11, 12a—octa-

* c L M s *



raw. 4

.or two N_O, S or Se heteroatons and an adj acent appended O

heteroat6HTL—~_‘“TIFTerrTTfefr]CCCR[err] where n=0-4 and R4 is
selected f ai ght or branched 15
(Cerr]- ’mmnmmnm’l’ ed fromnethyl, ethyl, n-propyl or

1- met hyl et Kyl ;¢ ot (EIesr] err])aryl selected from phenyl,

a-naphthyl or [err]-naphthyl; with the provisg_that R2 and

Rl err] cannot both be hydrogen orfﬂ[err] and Rlerr] taken

t oget her are -(CH[err])[err]B(CH[err])[err] 20 wherein B is
selected from (CH [ r _ -
-N(C[err]-Cerr])a B‘S'r zllo) [f’t I’ddl %r anclﬁ‘}%ﬁoxy lﬂ( é[’e cHoaa &7 ?3%?%?‘(
oxygen, sul fur orqgnﬁgthnxnnxﬂﬁuﬁahydr Joyytigte sf r om (L or
D)proline, ethyl (L or D)prolinate, nDrphollne yrrolldlne or
pi peridi ge; and the harnacole&;call acceptabl e or anlc and
inorganic salts of alpha,I0aalp Nﬁ&%?(amanR?rb°nY1

- 91- methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,1ll-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-
pyrrolidineacetamide dihydrochloride;

10 {7S~(7alpha,10aalpha) ]~N-[9-(aminocarbonyl)-7-(di~
methylamino)-5,5a;6,6a,7,10,10a,12-octahydro-1,8,10a,-
li1-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-4-methyl-1-
piperidineacetamide dihydrochloride;

15 [4S~(4alpha,12aalpha) ]~4-(dimethylamino)~-1,4,4a,5,5a,-
6,11,12a~octahydro-3,10,12, 12a~tetrahydroxy-1,11-
dioxo-9-{[ (propylamino)acetyl]amino]-2-naphthacenecar-
boxamide dihydrochloride;

20 [4S~-(4alpha,l2aalpha) ]-9~[[ (butylamino)acetyllamino]-

' 4-~(dimethylamino)-1,4,42,5,5a,6,11,12a~octahydro-3,10,~
12,12a-tetrahydroxy~1,11~-dioxo-2-naphthacenecarbox-
amide dihydrochloride;

25 [4S-(4alpha, l2aalpha) ]-4~(dimethylamino)-9-[[2«~(di~
methylamino)-1-oxo-propyljamino}-1,4,4a,5,5a,6,11,12a~
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naph~-
thacenecarboxamide dihydrochloride;

30 [4s-(4alpha,1;aalpha)]-4-(dimethy1amino)-1,4,4a,5,5a,;
6,11,12a~-octahydro-3,10,12,12a-tetrahydroxy-1,11~
dioxo-9-{{ (pentylamino)acetyl]amino]-2-naphthacene-
carboxamide monohydrochloride;'

35 [7S-(7alpha, l0aalpha) ]-N~{9-(aminocarbonyl)-7-(di-
methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,~
ll-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-piperi-
dineacetamide dihydrochlorideg



5 0 15 20 The conpound accordi ng
to daimT, wherein: R is selected from hydrogen

straight o (derr]-Cerr])al kyl group selected from

rret hyl and”mmmj: ""Il "I“l R[err] sel ected from hydrogen or
(derr]-Cerr] 9a yln se from met hyl and ethyl; 25

when R does not equal Rferr] the stereochen1i%ry of the

asymretric carbon (i.e. the carbon bearing th substituent)
maybe be either the racemate (DL) or the I ndi vi dual enantioners
(L or D; 30 Wis selected fromamno; (Ce[rr]-Clerr]) straight or
branched al kyl nonosubstituted am no group substitution sel ected

from met hyl , ethy[45nlﬁﬁéP%B 12agdphal) dtrdyi(dimefbwlamino) -1, 4, 4a,5, 5a, -
%CF§£P¥|2{2P¥5)cisnggrﬁba Ehubs |tyhgaagngﬁ% rorahydroxy-l +11=
substitution sele ?8&°F¥oﬁ1é3§iﬁﬁ?§ %h 39 3§Ft§ﬂda@§“°]’2'

cycl ohexyl ; [(C[enabhﬁhatéhbcamb@&hhﬁﬂbaHﬁhbdmaamauhiﬁbgUted '

am no group substitution selected from (cycl opropyl)- met hyl and

(cycl opropyl)ethyl; (Cferr]-Clerr])al kenyl nonosubstituted am no
group substitutiof4Sel(dalphaf,i2malpha)]-4-(dimethylanino)-1,4,4a,5,5a,-

6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy~1,11-
10 dioxo-9-([[ (2-thienylmethyl)aminojacetyl]aminoj~-2~
naphthacenecarboxamide dihydrochloride;

[4S-(4alpha,1l2aalpha) }~4-(dimethylamino)-1,4,4a,5,5a,~
6,11,12a-octahydro-3,10,12,12a~-tetrahydroxy-9-

15 { { [ (2-methylpropyl)aminojacetyljaminoj~-1, 11-dioxo~2-
naphthacenecarboxamide dihydrochloride}

[45-(4alpha,l2aalpha) ]~4-(dimethylamino)-1,4,4a,5,5a,-
6,11,12a~-octahydro-3,10,12,12a~tetrahydroxy-1,11~-

20 dioxo-9-{[[ (2-pyridinylmethyl)aminojacetyljamino]~2~-
naphthacenecarboxamide dihvdrochloride;

[4S-(4alpha,12aalpha) ]~9-[[ (dimethylamino)acetyl]~-

amino]-4-(dimethylanino)-1,4,4a,5,5a,6,11,12a-octa~-
25 hydro-3,10,12,12a~-tetrahydroxy-1,11-dioxo-2-

naphthacenecarboxamide dihydrochloride;

[78~(7alpha,l0aalpha) ]-N-[9~(aminocarbonyl)~-7-(di-

methylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,-
30 10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl}-

a-methyl-1-pyrrolidinecarboxamide;

[4S-(4alpha,l12aalpha) ]-9~[[ [ (cyclopropylmethyl)amino]}-
acetyljamino}-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a~

35. tetrahydroxy-1,1ll1-dioxo—-2-naphthacenecarboxamide di-
hydrochlorideg



allyl and 3-butenyl; (C[err]-C[err])éféIkylanino gfoup
substitution—se%etted‘fTﬁﬁTﬁéﬁEYl, 2- phenyl et hyl and

1- phenyl et hyl ; ched symetri cal di substituted
(Cerr]- @[err] BMB“& “ﬁml substitution sel ected from

di nret hyl and L strasght or branched unsymmetrica

di substituted (C[err]) al kyl am no : group substitution selected
from nethyl (ethyl); (CJerr]- C[err]ha*acycloalkyl group sel ected
from pyrrolidinyl and pi peridinyl; "1-azaoxacycl oal kyl group
selected from nmor phol i nyl ; substltuted 1- azaoxacycl oal kyl group
selected from2-((err]- C[err])alkylnnrpholinyl [1,n]-di-

azacycl oal kyl and s zac \ r.ou
Seleoted 1rom pi dASE AsiEns: Leralbpadi sAFRingsi L anino) o-r (sRimedavag
4-(Cerr]- C[enﬂ)&diqdpaQetpznaginoaﬁm 4,4a,5,5a,6,11,12a-octahydro-3,

2,5 0 amm S et gL Y Lok gl oty (b %002 cpapp AR RARRAERAETT S

[1,n]- d|azacyclodﬂkydegﬂuiﬁhte, . 1- azat hi acycl oal kyl and substituted
1- azat hi acycl oal kyl 20 group sel ected fron1thionDrphoIinyI and

2- err err])al kyl t hi omor phol i n N-azol yl group, sel ected
f rf)r%[ 1-i ]m (Cj:[azol ]yl) 4%%@4%}@3?(: %?%Pﬁ?” (Sdé%‘/‘G ylagino) -9-[{dRdmethydrom

2- or 3-thienyl rr%tnwi @Qt?]l!hﬂ:.no?-lpl 4a,5,5a,6,11; mzal-dy:ltanyarbam no;
(Gerrjrgderr])al kt&)gf a:[?a ni\fegraﬂgggr oug& géﬁglmxgﬁa-ﬂaphﬁxg L%(::ctﬁd

fron1nethoxycarb
1,1-dinethylethoxymhhbamyhvdrochloride,R[err] is selected fron1hydrogen;
strai ght or branched (C[err] C[err])alkyl group sel ected from

net hyl, ethyl, or 1-nethyl et hyl ; Rlerr]
sel ect ed fron1hydﬁﬁﬂ%ﬁa%fhﬁtbﬁﬁabPhﬂ’inénéQINEthylamino)‘9‘[[(dlmethyl-

(derr]-derr]) aldgindy £eet e 86iA61+108), 4Rl Byba, 8} 1Y}, 12a-octahydro~3pr opy!
or 1- nqghylethyllamfiliih_gegra 8d%g§§—§[i&-h1oxo-z-naphthacenecarbox-‘
amide monohydrochlorlde}

[(4S-(4alpha,l2aalpha) ]~4-(dimethylamino)-9~[ [ (dimethyl-
amino)acetyl]amino}l-1,4,4a,5,5a,6,11,12a-octahydro-3,

20 10,12, 12a~-tetrahydroxy~1, 11-dioxo-2-naphthacenecarbox-
amide; |

[45-(4alpha,12aa1pha)]-44Idimethy1amino)-9-[[(dimethyl-
amino)aéetyl]amino]—1,4,4a,5,53,6,11,12a-octahydro-3,

25 ' 10,12,12a-tetrahydroxy-1,11~-dioxo-N-(1-pyrrolidinyl-
methyl) -2-naphthacenecarboxanide;

[48-(4a1pha,12aalpha)]-4-(dimethylamino)-9-[[(hexyl-
amino)acetyl}lamino)-1,4,4a,5,5a,6,11,12a-octahydro-

30 3,10,12,12a~tetrahydroxy=-1,11-dioxo-2-naphthacene-
carboxamide dihydrochloride;

35



R3 cannot both be hydrogen; ' or Rerr] and ﬁfé?%] fékéh-toééther

are -(CH[err])[errjB(CH[err])[err]-, 35 wherein B is selected from
(CH err] -N(Cerr]-Cerr])al kyl [straight
or bf amﬂﬂml "l"“ﬂdlm ]HF er r] ) al koxy, oxygen, sul fur or

substi tut*ed ccohgemers sel ected from (L or Dyproline, ethyl (L or
D) prol i nate, norpholine, - 93-
pyrrolidine or piperidine; and the pharnaqaﬂ@gically accept abl e
organic and inorganic salts or netal conpl exes. 3.

A conpound of the fornul a: [err] : wher ei n:

Yis selected from (CH err])[err]X, n =0 , Xis hal ogen

sel ected frombrom ne, chlorine, fluorine and iodine; 20 Ris

sel ected from hydrogen; straight or branched
(derr]-Cerr])al kyl "group selected fromnethyl, ethyl, propyl,
| soprepyl, butyl, isobutyl, pentyl, hexyl, heptyl and

10

15

20

[4S-(4alpha,l12aalpha) ]-4~(Dimethylamino) -
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra~

25 hydroxy-9-{{ (methoxyamino)acetyljamino]-1,11~-dioxo-
2-naphthacenecarboxamide;

[4S-(4alpha,l2aalpha) ]~4-(Dimethylamino)-
1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a-tetra~

30 hydroxy-1, 11-dioxo-9-[[[(phenylmethoxy)amino]acetyl]-
amlno]-2-naphthacenecarboxamlde,

[78-(7alpha,l0aalpha) }]-N-[9~(Aminocarbonyl)~

7-(dimethyiamino)-5,5a,6,6a,7,10,10a,12-octahydro-
35 1,8,10a,11~-tetrahydroxy-10,12~dioxo-2-naphthacenyl]-

4-ethyl—lH-pyrazole-1-acetamide3



octyl; a- nercapto(&[err] Cerr])al kyl group selected from
nercaptonethy+—-1rﬂﬂﬂﬂnﬂn7TTﬂT”F, a- nercapto-1- 25 nmet hyl et hyl ,

a- mer capt opr obut yl ;
a hysdr oxy(q§m “ Imﬂm mfgr oup selected from hydr oxynmet hyl ,

a- hydr oxyet hyl met hyl et hyl , a-hydroxypropyl and
a- hydr oxybut yl ; carboxyl(CIerr]-C[err])aIkyI group;
(C[err]-C[err])aryI group sel ected 30 18dom phenyl , a-napht hyl and
[ err]-napht hyl ; substituted(Cerr]-Cferr])aryl group
(substitution sel ected from hydroxy, hal ogen
(dJerr]-(err])al koxy, trihalo(Cerr]-Cerr]) al kyl, nitro,

ami no, cyano, (( &SL(ELEth)Qbkazﬁﬁa ?0§¥ { (cyclobutylmethylamino)-
(derr]-derr])al % ]Bﬂéﬁ9ﬂ ﬁﬁ&@lﬁﬁtﬁﬁl 9FB errg ara yllqr up 35
€

sel ect ed_from ben3§¥ 12a-
phenylpw?und subeetauydﬁoéﬁlEo;12Cizthkﬂfah#§ho Ompll-dloxo-

bstitut I kyl, t
hydroxy, am no. - rErPeEBrhaFeEREREPPRRBAaRE o1 ]! Crer 1])al kyl -
ngerr] C[err])alan120 (err]-Cerr])al koxy,
Rlerr] is selecte§¥$ gh£%§§%012§32ﬁ3§§§f9-gf( g?? ggFEﬁ?ngfgng&]“
from nethyl, ethy?RiRedpdt( dFBGEPB%?P nRNr}r 4. £30BuPRK v11 12a~octagent y|

and heXdQ; hydrovhignoR1gpeaarebteahpirbkesl] 11haisiko-acnlphtha~y of
t he %nnetrl car?ﬁn J(i.e. the carbon bearing the Y
substltuent) mayb Bﬁcﬁ REPARIAEGS r acennt e (DL) or the 10 i ndi vi dual
enantiomers (L or D); and the pharnacol o- gically acceptable

organi ¢ and inorgafsc (331bng" 198h#bha) j~4- (DimeEAYPARIAS) -
1,4,4a,5;5a,6,11,12a-octahydro~3,10,12,12a~tetra~
15 hydroxy-9-[ [ (hydroxyamino)acetyl)amino)-1,11~
dioxo-2-naphthacenecarboxamide;

[4S-(4alpha,l2aalpha) }=4-(Dimethylamino) -

1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~tetra-
20 hydroxy-1,11~-dioxo-9~{ [ [methyl (phenylmethyl)amino}~-

acetyllaminoj-2-naphthacenecarboxamide;

[(7S-(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -

7-(dimethylanino)-5,5a,6,6a,7,10,10a,12-octahydro-
25 1,8,10a,11-tetrahydroxy-10, 12~dioxo-2-naphthacenyl}-

5-methy1-2,5—diazabicyclo[2.2.1]heptane—2-acetamide;

[(7S8-(7alpha,l0aalpha) ]-N-{9-~(Aminocarbonyl) -

7=-(dimethylamino)-~5,5a,6,6a,7,10,10a,12-octahydro-
30 1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-

3-methyl-4-morpholineacetamide;

[7S~(7alpha, l0aalpha) }-N-[9~(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12~octahydro~
35 1,8,10a,l1-tetrahydroxy-10,12~dioxo-2~naphthacenyl]-

2-azabicyclo[2.2.1]heptane-2-acetamide,
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10 2-

[7S-(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl)~
7-(dimethylamino)-5,5a,6,6a,7,10,10a,12~-octahydro-

5 1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl j-
6-methyl=-2-azabicvclof2.2.21octane-2-acetamide;

[7S-(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
10 1,8,10a,1l1~-tetrahydroxy-10,12~-dioxo-2-naphthacenyl]-

4-methyl-l-piperazinecarboxamide;

[7S-(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
15 1,8,10a,1l1l-tetrahydroxy-10,12-dioxo~2-naphthacenyl]-

4-hydroxy-l-piperazineacetamide,

(7S=-(7alpha,10aalpha) ]=-N-[{9~(Aminocarbonyl)-

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
20 1,8,10a,11~-tetrahydroxy-10, 12~-dioxo-2-naphthacenyl]-

3-methyl-l-piperazinecarboxamide,

[7S-(7alpha,l0aalpha) ]-N-[9~(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro~
25 1,8,10a,1ll-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-
' 3-cyclopropyltetrahydro-4H-thiazine-4-acetamide,

{78-(7alpha, l0aalpha) ]~-N-[9~(Aminocarbonyl)-

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
30 1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-

3-ethyl-lH-bvrrole-1-acetamide;

[45-(4alpha,l12aalpha) ]-4-(Dimethylamino)-

1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra~-
5 hydroxy-9-{ [ (1H-imidazol-2-ylmethylamino)acetyl]~

amino]-1,11-dioxo-2-naphthacenecarboxanide,
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brom ne, schlorine, fluorine and i-edine; 35 R i s sel*cte

hydr ogen; 'strai ght or branched (derr]-Cerr])al kyl group
selected fromnethyl and ethyl; : Rl err] is selected from hydrogen
and (Cerr]-Cerr])al kyl selected ' ¥®Bm net hyl and et hyl’;

[7S-(7alpha,l0aalpha) }-N-{2-[ [9-(Aminocarbonyl)~- 7-(di-
methylamino)-s,5a,6,6a,7,10,10a,12-oc£ahydro-
1,8,10a,11-tetrahydroxy-10,12~dioxo-2-naphthacenyl]~-
amino]-z-oxoethv11a1aning;

{7S-(7alpha,l0aalpha) }]-N=-[2~[ [9-(Aminocarbonyl) -
7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-

10 1,8,10a,11-tetrahydroxy-10,12~dioxo-2-naphthacenyl]—
amino}-2-oxoethyl jcarbamic acid 1,1-dimethylethyl
ester; |

[4S-(4alpha,l2aalpha) ]~4-{Dimethylamino) -

15 1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-92-[[[[ {(2-methylcyclopropyl)oxy]lamino]acetyl]-
amino]~1,11-dioxo-2-naphthacenecarboxamide;

[4S-(4alpha,12aalpha) ]-9-[{[ (Bicyclo[2.2.2]oct~
20 2~yloxy)aminojacetyl]amino]-4-(dimethylamino) -

1,4,4a,5,5a,6,11,12a~-octahydro-3,10,12,12a~-tetra~-

hydroxy-1,11-dioxo-2-naphthacenecarboxamide}

[4S~-(4alpha,l12aalpha) ]-4~-(Dimethylamino) -

25 1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra-
hydroxy-9-{[ [ (3-methyl-2-butenyl)aminojacetyl]amino]-
1,11-dioxo~2~-naphthacenecarboxamide,

[4S-(4alpha,12aalpha) ]~4~-(Dimethylamino)~

30 1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hydroxy-9-{[[[4~[ (2~-methyl-1-oxopropyl)amino]phenyl]}-
aminojacetyljaminoj~1,11-dioxo-2-naphthacenecarbox-
amide,

35 {7S-(7alpha,10aalpha) }~N-{9-(Aminocarbonyl) -
7-(dimethylamino)-5,5a,6,6a,7,10,10a,12~-octahydro-
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]}-
3—ethyl-1-pyrrolidineacetamide;



e, .
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- 96- when R does not equal Rferr] the éferebchenistry of the

asymetric carbon (i.e. the carbon bearing the Y Tsubstituent)
maybe be either the racemate (DL) or the i ndi My | S
(L or D and the phar macol ogi cal | y accept abI@' E mngm[mm
I norgani c salt or netal conpl exes. * ¢ L M slhe
conpound according to Claim1 wherein ~ said salts
conprise: hydrochloric, 10 hydr obr owi®{ hydr oi odi ¢, phosphori c,
nitric or sulfate, : acet at e,
benzoat e, citrate, cysteine or other amno acid, fumarate,
glycol ate, mal eate, succinate, tartrate, alkylsulfonate 15 or
aryl sul fonate, apds-(4alpha,12aalpha)]sakqnineahy&emﬁheies conpri se:
gg“”‘”“”‘ZS 1,4,581 8180 ¢! 191 24880E5hYHYoI87987956 133 tevFal-ex salts.
5 hydroxy-9-[ [2-{ [ (1-methyl-1H-imidazol-2-yl)methyl]-
amino]-l-oxopropyljamino]-1,1l1~-dioxo-2-naphthacene~-
carboxamide,

[4S~-(4alpha,l2aalpha) ]-9-[ [2-(Dicyclopropylamino) -

10 1-oxopropyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,-
11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide; |

{7S-(7alpha,10aalpha) ]-N~[9-(Aminocarbonyl) -

5 7-(dimethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-
3,10,12,12a-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-
4-methoxy-a-methyl-l-piperazinecarboxamide,

.[78-(7a1pha,10aa1pha)]-N-[S-(Aminocarbonyl)—

20 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenylj-
tetrahydro-a,2-dimethyl-4H-1,4-thiazine~4~-acetamide; -

[78-(7alpha,l0aalpha) ]-[2~[ [9-(Aminocarbonyl)-

25 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
1,8,10a,11-tetrahydroxy-10, 12-dioxo-2-naphthacenyl]-
amino]-2-oxo-1l-methylethyl jcarbamic acid 2-propenyl
ester; |

30 [7S~-(7alpha,1l0aalpha) ]-N-[9-(Aminocarbonyl)-
. 7=-(dimethylamino)-5,5a,6,6a,7,10,10a,12~octahydro-
1,8,10a,1l1-tetrahydroxy-10,12-dioxo-2~naphthacenyl]-
4~ (aminomethyl)—a-methyl-l1-piperidineacetanide,

35



30 6. o A conpound according to O aim ~—_~_~*~__;;‘*“————
611 1200 oct ayar b3 10, 10 126 131 rahyal oxy 0. o H"l"”ﬂlﬂlllllﬂll””lll

[ [ (et hylam no) acetyl ] am no] -1, 11- di oxo- 2- napht hacene-

car boxam de di hydrochl ori de; 35

[ 4S- (4al pha, 12aal pha)] - 4- (di net hyl am.no) -9-

[[ (et hyl am no)acetyl ]'am no] - 1, 4, 4a, 5, 5a, 6, 11§ &&- oct a-

97 hydr o- 3, 10, 12, 12a-t et r ahydr oxy- 1, 11- di oxo- 2- napht ha-
cenecar boxam de di hydrochl ori de; 5

[ 7S- (7al pha, 10aal pha)]- N-[ 9- (anlnocarbonyl) -7-(di -

met hyl am no) - 5, 53,45 éﬁ?ﬂ;]{&hg. Simeth ino) -
1,8,10a, 11- tetrahydf£¥a 12 dIOXO 2 ha hghE%%n YI?%}“°)
pyrrolldlneaceta Ra-oq! hydro- 0,12,12a-tetra-

[7S-(7a§pha;10aahyaﬁd Euxxuéxﬁviéulfbnﬁﬂ)phenyl]amlno]-

e i) 5 5 Bl mﬁﬁtﬁw iot{rAgRhinacenecarboxamide;

plperldlneacetan1de dlhydrochlorlde [ 4S- (4al pha,

511 o chaﬁ%rowé@%zﬁ#@ﬁgmx Dimgthylamino)-1,4,4a,5, 52, -
di oxo- 9- [ [ ( pr opy Gafind2aastahydren3 21 0ebd: hirehetrahydroxy=-9= hoxani de
di hydr @@hl ori de; [[2~methyl-2-(methylamino)~1-oxopropyljamino]=-1,11-

dioxo-z—naphthacenecarbbxamide;_

[4S~(4alpha,12aalpha) }-4-(Dimethylamino) -

9=-[{[2-(dimethylamino)-2~methyl~-l-oxopropyl]amino]-
s 1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a-tetra~

hydroxy-1,11-dioxo~2-naphthacenecarboxamide;

[{4S~-(4alpha,l2aalpha) ]-4~-(Dimethylamino)-1,4,4a,5,5a,~
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy~9-[[2~

20 { [ (3-methylcyclobutyl)oxy]amino]-1-oxobutyljamino]-
1,11-dioxo-2-naphthacenecarboxamide hydrobromidei

[4S-{4alpha,l2aalpha) ]-9-[[2-[(1,1~dimethylethyl)~

methylamino}-l1-oxobutyl]amino]-4-(dimethylamino)-
25 1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra-

hydroxy-l,11—dioxo-2-naphthacenecarboxamide;

[7S-(7alpha,10aalpha) ]-N-[9- (Aminocarbonyl) -

7-{(dimethylamino)-5,5a,6,6a,7,10,10a, 12-octahydro-
30 1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl}-

a-ethyl-4-methyl-2-isoxazolidineacetamide;

'[78~-(7alpha,1l0aalpha) ]-N-[9-(Aminocarbonyl) -

7-(dimethylanino)~5,5a,6,6a,7,10,10a,12-octahydro-
35 1,8,10a,11-tetrahydroxy-10,12~dioxo-2-naphthacenyl]-

a—-ethyl-3-methyl-4H-1,2,4-triazole-4—-acetamide;



20 [ 4S- (4al pha, 12aal pha)]-9-[[ (butyl am no) acet am no
4- (di-net hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10 f/”” ,’”
12, 12a-t et rahydr oxy- 1, 11- di oxo- 2- napht hacenecar box- ’m
dlhydrochlorlde 25 [ 4S- (4al pha,

12aal pha)] - 4- (di net hyl am no)-9-[[2-(di -

nmet hyl am no) - 1- oxo- propyl ]am no] -1, 4 ,4a,5,5a, 6,11, 12a-

oct ahydro- 3, 10, 12, 12a-t et r ahydr oxy- 1, 11- dloxb32=naph-
thacenecarboxan1de di hydrochl oride; 30

[ 4S- (4al pha, 12aal pha)] - 4- (di met hyl am no).+ 1, 4, 4a, 5, 5a, -

6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetrahydroxy-1, 11-

di oxo- 9- [[(pentylpmS*m»&EphaJ12&&Ipﬂaﬁ&*ﬁﬁﬂﬂimath&ﬂamino)- car boxam de
nnnohydrochlorld

[7S—(7aﬁ?ha 10aalph 5? (F{rethylaning) o3 37dimethyl-1-oxobutyl]amino] =
met hyl ant no) - 5, 531/64643?:75:15)311@‘&111:2 &TWWIPB:’&%; 12,12a~-tetra-

11- tetrahydroxy-%ﬂpi@oﬂuﬂ%01f—&Eﬁ*Eiéﬁﬁﬁbﬁ&hécéhé@ﬁfboxamlde,
di neacet am de di hydrochl ori de;

[ 4S- (4al pha, 12aalpha)] 4- (di nmet hyl am no) - 1, 4 4a, 5, 5a, -

6, 11, 12a- oct ahydr pg ﬁﬁh&?ﬁ@ié&pﬁ&wprayaﬂméﬁhylamxno)- di oxo- 9-
EFESQEBXLrgﬁréL)%g]PP ?Séﬂyiaﬂlﬂgq-fLmethyl-l-cxgggéﬁﬁ?85938?Lb0xa”‘de
[ 4S5 4atDha, 12aal by 4a /5 (B4 ne1 1Y) TRaregtahydre-3, 36,12, 12a-tetra~-

6,11, 12a- OCtahydrﬁ&&&é{&lf,ﬂfadiéiéfiwﬁgﬁﬁihécéﬂecarboxaplde,

[{4S-(4alpha,l2aalpha) ]-4-(Dimethylamino)-

9-[{2~-(dimethylamino)-3~hydroxy-1-oxopropyl]amino]-
15 1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a~tetra~-

hydroxy-1, 11-dioxo~2-naphthacenecarboxamide;

[7S~(7alpha,l0aalpha) ]-N-[9-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,1l2-octahydro-
20 1,8,10a,l1-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-

a=(hydroxvmethyl) -4-methyl-1H-imidazole-1-acetamide;

' [4S-(4alpha,l2aalpha)]-9-[[2~(Diethylamino)~-
3-mercapto-1-oxopropyl]amino}-4~-(dimethylamino)-
25 ' 1,4,4a,5,5a,6,11,12a~octahydro-3,10,12, 12a~-tetra-
hydroxy-1,11-dioxo-2~-naphthacenecarboxamide;

{75-(7alpha,10aalpha) ]-N-[9~-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12~octahydro-
30 1,8,10a,11-tetrahydroxy-10-12-dioxo-2-naphthacenyl]-

a-(mercaptomethyl)-1-piperazineacetamide;

[7S-(7alpha,1l0aalpha]~4~-[[9-(Aminocarbonyl)-

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
35 1,8,10a,11-tetrahydroxy-1o,12-dioxo-2-naphthaceny1]-

amino]-3-(hexylamino)-4-oxobutanoic acidj



10 dioxo-9-[[[(2-thieny|nethyl)anino]acétyl]anin6T77?“‘““““*———————

napht-hacenecar boxam de di hydrochl ori de; .
[45-(4al pha, 12aal pha)] - 4- (di ot hyl am no)- 1, 4, 42, 5. 5, | I WA AT
6, 11, 12a-oct ahydro-3, 10,12, 12a-tetrahydroxy-9- 15 S R R
[[[(2-nethyl propyl)am no)acetyl]am no] -1, 11-di oxo- 2-

napht hacenecar boxam de di hydrochl ori de,

[ 4S- (4al pha, 12aal pha)] - 4- (di met hyl ani no) -1, 4}®al 5, 5a, -

6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydroxy-1, 11- 20

di oxo-9-[[[(2-pyridi nyl met hyl ) am no] acetyl ] am no] - 2-

napht hacenecar boxam de di hydrochl ori de; ’

[ 4S- (4al pha, 12aal phsyl781phéadioatalphalyira-g¢ot-YAhinocarbonyl) -

aﬁinO]'4'(di”EthY¥§g?$§%§§yg%§i§?l§g’galé}%%?79i5?iog?lz-octahydro-

hydro- 3,10, 12, 12a-t 174r ox
napht hacgnecar boxawBda0ai, Ajdtetrabydtoxy-10,12-dioxo-2-naphthacenyl] -

[ 7S- (7al pha, 10aal 2 -BQgal vhetb1) -28-1. 2-1 ine-
nethylanino)-5,5aQ§?%g?§?%%?% g&lg-oé?gﬁ¥g?gﬁf,g?})3%a 1,2-isoxazine
_ 10a,11-tetrahydro?yPEBPQEQ&FOQS}Qanaphthacenyl]-

a- net hyl - 1- pyrrol i di necar boxam de;

[ 4S- (4al pha, 12aal 594 ( I |_ethyl).amsnal - _

hcotyl | ant nol - 4. ( A7 BE (RS Bheq dp S 1BhaR caEY ¥ -A Al Btarpony)

tetrahyH?oxy-l,117&Kdine2hyiphﬁha@eﬁe5anboﬁanﬂdéodloa.12-°°tahydr°'

hydrochl ori de: 1,8,10a,11-tetrahydroxy—1o,12-dioxo-2-naphthace%91]-
amino]-3-[ethyl (phenylmethyl)amino]-4-oxobutanoic acid;

‘'[7S-(7alpha,l0aalpha) }-5-{ [9-(Aminocarbonyl) -

- 15 7-(dimethylamino)-5,5a,6,6a,7,10,10a,1l2-octahydro-
1,8,10a,1l1-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-
amino]-4-(cyclopropylamino)~-S-oxopentanoic acid;

{4S~-(4alpha,l2aalpha) J~4~-(Dimethylamino) -

20 9-[[2-(dimethy1amino)-é-phenylacetyl]amino]-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra~-
hydroxy-1-11-dioxo-2-naphthacenecarboxamide,

[4S-(4alpha,12aalpha) ]-9-{[ (Butylamino) (4-hydroxy-

25 phenyl)acetyl]amino}-4~-(dimethylamino)-1,4,42,5,5a,-
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-
2-naphthacenecarboxamide;

[4S-(4alpha,l2aalpha) ]-4~(Dimethylamino) -

30 9-[2~(dimethylamino) -3~ (4-methoxyphenyl)-1-oxopropyl]-
1,4,4a,5,5a,6,11,12a—octahydro-3,10,12,;2a-tetra—
hydroxy-l-ll-dioxo-z—naphthacenecarboxamide;

- 35



[ 4S- (4al pha, 12aal pha) -4-(di methyl am no) -9- [[(dinethyl- affino)
acetyl]amno]-1,4, .4a, 5,5a, 6,11, 12a-octahydro-3, 5

10, 12, 12a-tetrahydroxy-1, 11- di oxo- 2- napht hacenecar box- |‘“l“‘“‘l“l“mm}"l“‘
sul fate; » [ 4S- (4al pha, 12aal pha) | -4- R Y
(di met hyl am no) - 9-[[ (di net hyl - am no) acet vyl '
am no] -1, 4, 4a,5, 5a, 6, 11, 12a- oct ahydre-3, 10

10, 12, 12a- t etr ahydr oxy- 1, 11- di oxo- 2- napht haaengcar box- am de
di hydr ochl ori de; g

[ 4S- (4al pha, 12aal pha) ] - 4- (di met hyl am no) - 9-[[ (di met hyl -

am no) acetyl]am no] -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro-3, 15

10, 12, 12a- t et r ahyqgp\al phh, A28 phd ) Y- @RRRAR Mfiino) -9~ (2~ @M de

nonohydr ochl ori deg;

[4S—(4alpha,12aaKSﬁ&YFmﬁpﬁﬁ%ﬁgﬁﬂﬂhﬁﬁ?ﬁﬁ1@¥H%§%H9ﬁﬂqﬁHhY1)PhenYl]'
ig‘i 2(23) itg etyl] am‘h ugbxbp&f@m@aﬁﬁrﬁnl-h. ﬂh.@tsﬁlmr?ﬁ-za%ctahydro- |
, 12, 12a-tetra XY= - di ~2- _hacanegcar box- am de;
(45 (daipha,  128AROnAR ok e R TS - namiyhacend
am no) acetyl] asamwbpxamidej;4x 5, 5a, 6,11, 12a-octahydro-3, 25
10, 12, 12a-tetrahydroxy-1, 11-di oxo- N- (1- pyrrolidi nyl -
nmet hyl ) - 2- napht hacenecar boxam de; .
[ 4S- (4al pha, 12aall A8zp22Phaid2AadPhA)dsd U imetdianino) -
am no)Xet yl | am pef {144 (édnethiylanihc)Ihemild (4 propenylanino) acetyl ] -
3,10, 12, 12a- Lot r gy egiy” b 48,940 & TN K iyaro-3, 10, 154 A2 de

di hydrochl ori de;
. tetrahydroxy-1, 11-dioxo-2~-naphthacenecarboxamide.

1S

20

25

30

35
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' N A compound according to Claim 3,
{4S-(4alpha,l2aalpha) ]-9-[ (bromoacetyl)aminoj-4-
(dimethylamino)-1,4,42,5,5a,6,11,12a-octahydro-3,10, -
12,12a-tetrahydroxy-1, 11-dioxo-2-naphthacenecarboxamide

30
monohydrochloride)
[4S-(4alpha,l2aalpha) ]-9-{ (chloroacetyl)amino]-4-
(dimethylanino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,-
35 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide

monohydrochloride3



RV

1 4 4a,5, 5a, 6, 11 12a octahydro 3 10 12 12a tetra- 25.

hydroxy 9- [[(nethoxyanlno) acetyl ] anlno] -1, 11-di oxo-

(45 481 pha, 12381 pha) ] -4 (DI met hyl ani no) - A O O V1
1,4, 4a,5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- 30 e Loms

hydroxy 1,11- dIOXO 9- [[[(phenylnethoxy)an1no]acety|]

am no] - 2- napht hacenecar boxani de; -110-

[ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -

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

1,8,10a, 11-tetrahydroxy-10;12-di oxo- 2- napht hacenyl | -

4- et hyl - 1H pyr az hS—%aé&%h@“ﬂi&al ha) }-9- [ﬁbromoacetyl)am1no]-4-

[ 4S- (4al pha, 12aalgha) utylnet am no
acetyl ] ani no] -4 ﬂ"lﬁ AR ,é,ﬂ.ﬂ.,llzzop-octahydro-a 1o,-
oct ahydPo- 3, 10, 1221ZaabthmaﬁhydrawybthIﬁdmﬁko-z-naphthacenecarboxamxde

2- napht hacenecar
[ 4S- (4al pha, 12aa$§ﬁ3g?g§bPFPflgﬁPenyIan1no)acetyl]
am no] - 4- (di net hyl am no) - 1, 4, 4a, 5, 5a, 6, 11, 12a-octa- 10

Egﬁ;gafbégaﬁfd12%1§ﬂkﬁﬁﬁ¥ﬁ Oiﬁa%lbhdyfvglE%HFUHBJEEtyl)am;no]-4-
(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,~
10 12,12a~-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide
monosulfate;

[4S-(4alpha,l2aalpha) ]-9~( (2~bromo-1l-oxopropyl)amino]-.
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-3,10-

15 12,12a-tetrahydroxy-1, 11-dioxo-2-naphthacenecarboxamide
monohydrobromide;

20

[4S-(4alpha,l2aalpha) ]~9~-[ (2-Bromo~2~methyl-

l1-oxopropyl)amino}-4~(dimethylamino)-1,4,4a,5,5a,6,11,~
25 12a-octahydro-3,10,12,12a-tetrahydroxy-1, 11-dioxo-

2-naphthacenecarboxamide hydrobromide;

[4S-(4alpha,l2aalpha) )-9-[ (2-Bromo-1-oxobutyl)amino]-
-(dimethylamino)-1,4,4a,5,5a,6,11,12a~-octahydro-
3¢ 3,10,12,12a-tetrahydroxy—1,11-dioxo—2—naphthacehe-
carboxamide hydrobromide;

35



[ 4S- (4al pha, 12aal pha)] - 4- ( Di met hyl ami no) -

1. 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- 15

by oxy- 91| hydh oxyart no) acec a1, 1 R

[ 4S- (4al pha, 12aal pha)] - 4- (D net hyl am no) -
1,4, 4a,5,5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- 20
hydr oxy- 1, 11-di oxo- 9- [ [ [ net hyl (phenyl net hyl L g4 po] -
acet yl ] am no] - 2- napht hacenecar boxam de;
[ 7S- (7al pha, 10aal pha)]-N-[9- (Am nocar bonyl ) - 7- (di met hyl am no) - 5,
5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 25
1,8, 10a, 11-tetrah oxy-10, 12- di 0xo- 2- napht hacenyl | - )
5-nethy|-2,5-diazﬁggeg%?t?b?2?%?%@%?%%%?5?é&%r§H¥BL71'°x°PentY1)amanJ-
%7?6(7aJ£h?,lpaa;pgaaimétﬁﬁlﬁﬁmhop€nrbpmaL5;5a66,11é62a-octahydro-
- (di net&yl am no) 5 : 7 -0C dro- 30, -
| 1,8,10a,11-tetrah§6¥§2§§1 ?iz?%?%§%?§§§§§hi?§¥eﬂ§?f9 2-naphthacene
3- net hyl - 4- nor phofarkaxanide deydrobronide;
[ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -
7- (di net hyl am no) -5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 35 .
1, 8, 10a, 11- t et r ahf#¥3£$2ipha pl2malehad) 1aPni f2zBRGRP-1-oxobutyl)amino] -
2- azabi cycl o 2. 2. 4} f@phetRyLanindp+l f¢, 4a, 5, 52, 6,11, 12a~octahydro-3,10, -

10 12,12a-tetrahydroxy-1, 11-dioxo~2~-naphthacenecarboxamide
hydrobromide;

{4S-(4alpha,l2aalpha) ]-9-{ (2-Bromo-3-hydroxy-1-

oxopropyl)amino]-4~(dimethylanino)-1,4,4a,5,5a,6,11,-
15 12a~octahydro-3,10,12,12a~-tetrahydroxy-1,11~-dioxo-

2-naphthacenecarboxamide hydrobromide;}

[4S~(4alpha,l2aalpha) }]~9~[ (2-Bromo-3-mercapto-

l-oxopropyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,~
20 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11~dioxo-

2-naphthacenecarboxamide hydrobromide;

[7S-(7alpha,l0aalpha) J~4-[ [9-(Aminocarbonyl) -

7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-
25 1,8,10a,11-tetrahydroxy-10-12-dioxo-2-naphthacenyl}-

amino]-3-bromo-4-oxobutanoic acid hydrobromide;

[7S-(7alpha,l0aalpha) J-5-[ [9-(Aminocarbonyl) -

7-(dimethylamino)~5,5a,6,6a,7,10,10a,12-octahydro-
30 1,8,10a-11-tetrahydroxy-10,12-dioxo-2~naphthacenyl]-

amino]-4-bromo-5-oxopentanoic acid hydrobromide;

[45-(4alpha, l2aalpha) ] -9~ (Bromophenylacetyl)amino]-
4-(dimethylamino)-1,4,4a,5,5a,6,11,12a~octahydro-

35 3,10,12,12a-tetrahydroxy-1,11~-dioxo~2-naphthacene-
carboxamide hydrobromide;



[ 7S (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -

. 7- (di nmet hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o- . R

1,8, 10a, 11-t etrahydroxy-10, 12- di oxo- 2- napht hacenyl | -

6- et hyl,- 2- azabi cycl o[ 2. 2. 2] oct ane- 2- acet am de; ”III“'||||“II||“|III|”I|I
[ 7S- ( 7al pha, 10aal pha)] - N-[ 9- (Ami nocar bonyl ) - AL
7- (di et hyl am no) -5, 5a, 6, 6a, 7, 10, 10a, 12-octahydro- 10

1,8, 10a, 11-t et rahydroxy- 10, 12- di. oxo- 2- naph-tmac-enyl]

4- et hyl - 1- pi per azi necar boxam de;- '

[ 7S- (7al pha, 10aal pha)]-N-[9- (Am nocar bonyl ) - 7- (di met hyl am no) - 5,
5a, 6, 6a, 7, 10, 10a, 12- oct ahydro- 15

1,8,10a, 11-tetr dr - RA I -

4. hydr oxy- 1- pi p ?éﬂ(%éé.g}x[% 11%3@1%%')% AR hydroxyphenyl)

[ 7S- ( 7al pha, 10aacsﬁx)1pam](-Am(thrlyamn°)-l 4,4a,5,5a,6,11,12a~-

7- (di n8t hyl ani nektéhﬁr@-@ 16 31@: i%é%ﬂﬁwm)&-ﬁ@.l-dloxo-

1, 8, 10a, 11-t etrahydr oxy- di oxo- %ht haceng
3- net hyl - 1- pi pef gé ad:g:oxamlde drobro :Lde,

[ 7S- (7al pha, 10aal pha)] - N-[ 9- (Am nocar bonyl ) -

7- (di met hyl am n a.6,6a, 1 drg-_ -
1,8, 10a, 11-t et r%?ﬁr‘g f%iﬁqéij{'&?a}ﬂ ok 3&% fch ]‘“%Q‘mxyphenyl’
3-cycl opr opyl teacehydr]amihct]mh-z(dw&tladmnde-l 4,4a,5,5a,6,11,12a~
7S- (Xal pha, 10a - - -
[7 (dl(rret Iﬁyl am ngkegﬁ?h%%dj@?f?%q 12-oct gﬁrgxg . 11 dioxo
1,8, 10a, 11- t et r aNPAPBERACENELARRORAAAR &i&?}q

3-ethyl -1H pyrrol e- 1- acet am de;

4S- (4al pha, 12aal -4-(D

a5t & 1 taBrthbreha el Tﬂz@fz%ﬂtran}%"é§nf1“°r°methyl) -
hydr oxy- 9- [[(1th&nyaaalce2:ﬂ]ramﬂwyd]a1@ﬂ@mea:m1]&m1no)-l 4,4a,5,5a,6,-
am nojs1, 11-di X9, %2&%@%% %r tfﬂf(%.@ (FZa-tetrahydroxy-l 11-dioxo-

2-naphthacenecarboxamide hydrobromide; ©R

[4S-(4alpha,l2aalpha) ]-9-[ [Bromo[4-(dimethylamino) -

phenyllacetyl]jamino]-4~(dimethylamino)-1,4,4a,5,5a,6,~
20 11,12a-octahydro-3,10,12, 12a~tetrahydroxy-1,11-dioxo-

2-naphthacenecarboxamide hydrobromide.

25

30.

35



[ 7S- ( 7al pha; -N—[2 [[9 (Am nocar bonyl ) - 7-(di -
met hyl am no) , -5 5a 6, 0, 10a, 12-octahydro- \\\ W\

1,8, 10a, 11- t mmm d| oxo- 2- napht hacenyl ] - 5 SHERT MK B’EE?ﬁ
am poj - 2- oxo I [7S- (7al pha, 10aal pha) r'hh ; |

"E N

9- ( Ami nocar bonyl) 7- (di met hyl ani no) -5, 5a, 6, 6a, 7,100 =2 “‘\ —
10a, 12- oct ahydr o- :

10a, 11- tetrahydroxy 10, 12- dIOXO 2- naphthacen%{%-
am no] - 2- oxoet hyl ] carbam ¢ acid 1,.1-di net hyl yl

[ 4S- (4al pha, 12aal pha)]-4- (D net hyl am no)- 15

eSTAT|5 SHEET HAS BEEN

1,4, 4a,5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- REPLACED
hydr oxy-9-[[[[ (2- met hyl cycl opr opyl ) oxy] am no] acetyl ] - am no]

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

[ 4S- (4al pha, 12aal pha)]-9-{[[(Bi cycl o[ 2. 2. 2] oct- 20 2-yl oxy) am no]

acetyl] samno] -4- (dinethylamno) -
1,4, 4a,5,5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra-

hydroxy-1, 11- di oxo- 2- napht hacenecar boxam de; [4S- (4al pha,
12aal pha)] - 4- (D net hyl am no) - 25 :
1,4, 4a,5,5a, 6,11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- hydr oxy-9-[[[ (3

-nmet hyl - 2- but enyl ) am no] acetyl] am no]-
1, 11- di oxo- 2- napht hacenecar boxam de;

10
< A method of producing a compound, or
its organic and inorganic salt or metal complex, of the
15 formula:
NCCH3),
20 A OH
0
NIv NH
R N 2
w OH 0 OH 8] 0
25
according to Claim 1, which comprises reacting a
9-[ (haloacyl)amido]~6~demethyl-6~deoxytetracycline, or
its organic and inorganic salt or metal complex, of the
30 formula:
35

-
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[4S- (4al phé 12aal pha) ]-4- (Di rrethylam no). - 30

1, 4, 4a, 5,54, 6, 11, 12a- oct ah dro-3, 10,12, 12a-tetra- THIS SHEET. HAS BEE
hydr oxy- 9- “ﬂﬁ_ Ifl'oxopropyl) am no] phenyl ] -

am nro] acet u“‘“m"u“ HH 0x0- 2- napht hacenecar box- akd-de: REPL"&CED

[ 7S- (7al pha’10%al'phd) T- N°[ 9- (Ani nocar bonyl) - 7-

(di met hyl am no) -5, 5a 6, 6a, 7,10,.10a, 12-octahydro-

1,8,10a,11-tetrahydrdxy-10,12-dioxo-2-naphthﬂ6¢nyl]-

3-et hyl -1-pyrrolidi neacet am de; -

[ 4S- (4al pha, 12aal pha)] - 4- (D net hyl am no) -

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

hydroxy-9-[[2-[[ (1-met hyl - 1H-i m dazol - 2-yl ) met hyl ] -

am no] - 1- oxopropyl ] am no] - 1, 11- di oxo- 2- napht hacene- car boxam de;

[ 4S- (4al pha, 12aal pha)]-9-[[2- (D cycl opropyl am no) - 1]&]((:1-{3 >

1- oxoprépyl]an1no] 4- (dlnethylan1no) 1,4,4a,5, 53, 6,3

11, 12a- oct ahydro- 3, 10, 12, 12a-t et La A

2- naphthacenecarboxanlde

[7S—(7alpha loaalpha) [9 (
7- (di met hyl am no) - 1 Iﬁa

10 OH 0 OH 0 0

according to Claim 3, with a nucleophile of the formula
WH, wherein W is as defined in Claim 1, in a
5 . polar-aprotic solvent and in an inert atmosphere.

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

25
30
‘according to Claim 3, which comprises reacting
9-~-amino-6~demethyl-6-deoxytetracycline, or its organic
35 and inorganic salt or metal.complex, of the formula:

Sheet Has Been Replacex
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3,10, 12, -tetrah droxy-lO,12¥dioxb-2-naphthaceny|]-

4- met hoxy- a- et hyl - 1- pi perazi necar boxam de;

HEET HAS BEEN

T17S- - i . THIS St
0ot e BRI £ 255, 252! vy o " APLcED

c

1, 8, 10a, 11-t etr afiydlox¥- 10, 12- di oxo- 2- napht hacenyl ] -
t et rahydro-a, 2-di net hyl -4H 1, 4-t hi azi ne- 4- acet am de;
[ 7S- ( 7al pha, 10aal pha)]-[2-[[ 9- (A nocar bonyliis 25

7- (di net hyl am 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 ] -
am no] - 2- oxo- 1- net hyl et hyl ] carbam ¢ aci d 2- propenyl ester;
[ 7S- (7al pha, 10aal pha)]- N[ 9- (Am nocar bonyl ) -

7- (di et hyl ami no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr o-N CH3 ) >

. 1,8,10a,11-t et rahydroxy- 10, 12- di oxo- 2- napht hacenyl3 -
4-(aningnethyl)-a-nethyl-l- Lperi di qeacet apg de;
[ 4S- (4al pha, 12aal pha)] - 4- (£ '
1,4, 4a, 5, 5a, 6, 11, 12a- oct
hydr oxy-9-[[ 2-[[ 3- (et hyl
1- oxopropyl]amno]-1,1

HyN
10 OH 0 OH 0 0

with a straight or branched haloacyl halide of the

30

formula:
15
R! 0
R
\{/U\Q
_ Y
20 wherein ¥, R and R! are as defined in Claim X and Q is
halogen selected from bromine, chloride, iodine and
fluorine, in an inert solvent in a polar-aprotic
solvent and in the presence of a base.
10. A method of producing a compound, or
25 its organic and inorganic salt or metal complex, of the
formula:
NCCH3) 5
30 . X OH
35

"
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rvimeras o -

[4S—(4alpha+l2§§LEﬂgl%6f%éEigethyIanino) 1, 4, 4a, 5, 5a, -
6, 11, 12a- oct ahydr o- a- tetrahydroxy 9 10

[ [ 2- et hyl i)mlmm 1- oxopropyl]am no]-1, 11-
di 0x0- 2-pa EW@E

[

[

[ 4S- (4al pha. 12%al'phd) | 4 nethylanino)-

9-[[ 2- (di met hyl am no) - 2- et hyl - 1- oxopr opyl ] am no] - 15

1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o- 3, 10, 12, 12a- t\dtwa-

hydr oxy- 1, 11- di oxo- 2- napht hacenecar boxam de;

[4S—(4alpha 12aal pha)] - 4- (D et hyl ami no) - 1, 4, 4a, 5, 5a, -

6, 11, 12a- oct ahy daecc®driin tkp £liaskn a]hydnﬂ‘bw;h gzqqm:lw reacting a
[[(3-methylcycl Ogu%wg.afoxam £ -@%ﬂﬂé\fﬂ'é@cllne, or its organic

1, 11- di oxo- 2- napht hacenecar e hydrobronld

[4S—(4alpha 12aaPpdhinerganiq splt AT dehAkiFRADLlex, of the formula:
met hyl a® no] - 1- oxobut yl ] am no] - 4- (di net hyl anmi no) - 25

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

hydr oxy- 1, 11- di oxo- 2- napht hacenecar boxam de;

[ 7S- ( 7al pha, 10aal pha)]- N-[ 9- (Ami nocar bonyl ) - NC(CH3)»

7- (di net hyl am no) - 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr 0-=30

1,8, 10a, 11-tetrahydroxy-10, 1
a- et hyl - 4- net hyl - 2-i1 soxazg i
[ 7S- (7aopha, 10aal pha)] - N
7- (di et hyl am no) - 5, 5a, 6,
1,8, 10a, 11-t et rahydr oxy;

15
with an acid chloride of the formula:
g! O
R
\{/kx
20 .
w
wherein R, Rl, and W are as defined in Claim 1 and X is
halogen selected from bromine, chlorine, iodine and
fluorine, in an inert solvent in a polar-aprotic
25 solvent and in the presence of a base.
30

35



[4S; (4al pha, 12aal pha)] - 4- (Di net hyl ani no) - - -9-[['2-.(di met hyl ani no)
- 3, 3- di net hyl="1=oxobutyti am T no] - THIS SHEET HAS BEENJ

1,4,44a,5,5 3,10,12,12a-tetra-

hydr oxy- h,%" B Icée?necarboxamde | REPLACED
[ 4S- (4al pha, 1 Hl met hyl am no) -

9-[[2-(ethyla 1- oxobutyl ] am no] - '

1,4, 4a,5,5a, 6,11, 12a oct ahydr o- 3, 10, 12, 12a- rﬂﬂﬁh-

hydr oxy- 1, 1-dioxo-2-naphthacenecarboxanide;
[4S—(4alphé?IEEETEﬁEYT‘ZthTﬁEthyIanino)

9-[[2-(di met mmm 1- oxopropyl]amno]- 15

1,4, 4a, 5, ba, uﬁ"mn 03 10,12, 12a-tetra-

hydr oxy- 1, 11-di dxo-+2- ﬂaphthacenecarboxanlde -

[78—(7al§ha 10aal-pha)] - N-[ 9- (Am nocar bonyl ) - 7- (di nmet hyl am no)
-5, ba, 6a, 7,10, 10a, 12-octahydro- 20
1,8, 10a, 11- tetrahydroxy 10, 12- di oxo- 2- napht hacenyl ] - - a-

(hydroxynet hyl ) -4-nethyl-1Hi m dazol e-1-acet am de;

[ 4S- (4al pha, 12aal pha)]-9-[[2- (D et hyl am no) -

3-nercapto 1- oxopropyl ] am no] - 4- (di net hyl am no) - 25

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

hydr oxy: 1, 11- di oxo- 2- naphthacenecarboxanlde

[7S—(7a %ha 10aal pha)] - N-[ 9- (Am nocar bonyl ) - . 7- (di met hyl am no)
-5,5a, 6, 6a; 7,10, 10a, 12-octahydro- 30

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

a- (mer capt onet hyl ) - 1- pi per azi neacet am de,

1S

20

25

30
f{l, A method for the prevention, treatment

or control of bacterial infections in warm-blooded
animals which comprises administering to said animal a
pharmacologically effective amount of a compound
35 according to Claim 1.

{2, A pharmaceutical composition of matter
comprising a pharmacologically efective amount of a
compound according to Claim 1 in association with a
pharmaceutically acceétable carrier.



[ 7S- (7al pha,10aal pha] _A- [[9-( Ami nocarbony| -)'“ ' ' — s
7- (di-met hyl ani no) 5, 5a, 6 6a, 7, 10, 10a, 12-oct ahydro- 35 THIS SHEET HAS BEl

1, 8, 10a, 1ifTthis acep - di oxo- 2- napht hacenyl ] - . REPLACED
am r;;o]-3¢(he obut anoi ¢ aci d; T i
[7S—(7al pha [ 9- (Am nocar bonyl ) -

7- (di et hyl am no) 5, ba- 6, 6a, 7, 10, 10a, 12- oct ahydro- 5

1,8, 10a, 11- tetrahydroxy 10 12- di oxo- 2- napht Hacﬁnyl]

am nolt et r ahydr'o- 6- (hydr oxynet hyl ) - 2H 1, 2-i soxazi ne- 2- propanoi c
aci d; [ 7S: (7al pha, 10aal pha)] 4-1[9- (Am nocar bonyl )- 10

7- (di nethyl ami no) -5, 5a, 6, l@ﬁ 7\ Metempinany -eenpesikien which

1,8, 10a, 11-t et r appehipRiekd d@i&ﬁi"‘é}e%dctlve amount of a

am no] - 3-[ et hyl (phenyl rreth I) - 4- obut an0| c aci d;

[ 7S- ( 7al pha, 10aaFFFEP) ﬁ/ % arl%aceutlcally acceptable

7- (di mePhyl ani no):ai-rﬁ.a:zﬁ 6a, 7 10, 10a 12- oct ahydro-

1,8, 10a, 11-t et rahydr oxy- 10, 1 I

am no] - 4- (cycl opr opyl am no) - 5 ox%&%&ﬁc’a&) %‘gcﬁ{y x:lrevention, treataent

[ 4S- (4al pha, 12aabgh&pnteqlDiofethiadterial) -irzfections in warm-blooded

9-[[2-(dinethyla U WAdABL -having the TetM and Tetk
1,4, 4a, 5, 5a, 6, 11%&2’)‘%‘3 a%ﬁ%ya(%rgo ?Dytlo o A tetras < €

hydr oxy 1-11-di o%ese-s#&m %mmm’éh comprises administering to
.said animal a pharmacologically effective amount of a
compound according to Claim 1.

15

20

25
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IOVLOLL-

*F4S- (4al pha, 12aal pha)]-9-[[ ( But yl ani no) (4- hydr oxy- 25
phenyl ) acetyl ] am no] - 4- (di net hyl am no) - 1, 4, 4a, 5, 5a, - :
6, 11, 12a- oct ahydro- 3, 10, 12, 12a-t et rahydr oxy- 1, 11- di oxo- . REPEACHMENT SHEET
2- napht hacenecar boxani de; .
[ 4S- (4al pha, 12aal pha)]-4- (D nethylan1no) =30~ o
9-[2- (di et hyl am no) - 3- (4- nathoxyphenyl) 1- oxopropyl ] - 22

RLLENE

1,4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a-tetra- ¢
hydr oxy- 1- 11- di oxo- 2- napht hgcenecar boxanmi de; 35 '
108 ' [ 4S- (4al pha, 12aal pha)] - 4- (D met hyl am no) - 94
(ethyl met hyl am no)-3-[4-(trifluoronethyl)phenyl]-

1- oxopropyl Jam no] - 1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o- fQ(C}QB)a
3, 10, 12, 12a- tetrahydroxy-1, 11- di oxo- 2- napht hacene- =

or [ 4S- (4al pha, 12aa (1] 2
9-[[[4- (dlnethylan1no)pbenyl] A ﬂ
am no] -1, 4, 4a, 5, 5a, 6R11l12a-

) &)

car boxam de;

t et rahydroxy-1, 11- d|o o] nap th.,éqecarbnxagid_ [qHa
R - '
q/\ﬂ
10 Y OH 0 OH 0 0
11l
15 wherein:

Y is selected from (CHz)nX, n=0 , X is halogen
selected from bromine, chlorine, fluorine and iodine;
R is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl, propyl,

20 isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mercapto(cl—c4)alkyl group selected from
mercaptomethyl, a-mercaptoethyl, «-mercapto-i-
methylethyl, a-mercaptopropyl and a-mercaptobutyl;
a-hydroxy(cl-c4)a1kyl group selected from

25 hydroxymethyl, a-hydroxyethyl, e-hydroxy-1-

- methylethyl, e—hydroxypropyl and a~hydroxybutyl;
carboxyl(cl—cé)alkyl group: (Cs—cld)aryl group selected
from phenyl, e-naphthyl and g-naphthyl;
substituted(cs-clo)aryl group (substitution selected

30 from hydroxy, halogen,-(cl-c4)alkoxy, trihalo(cl—cg)—

. alkyl, nitro, amino, cyano, (Cl—c4)alkoxycarbony1, _
.(Cl-c3)a1ky1amino and carboxy)f (Cj-cg)aralkyl group
selected from benzyl, l-phenylethyl, 2-phenylethyl and

_ -‘phenylpropyl:; substituted(c7-cg)ara1ky1 group
35 [substitution selected from halo, (cl-c4)alky1, nitro,
hydroxy, amino, mono- or di-substituted
(Cl-cq)alkylamino, (cl-c4)alkoxy, (ci—c4)alkylsulfonyl,
cyano and carboxy]:
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R is selected from hydrogen and (Cl-CG)alkyl éelected
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl'and hexyl; |
when R does not equal RY the stereochenistry of the
asymmetric carbon (i.e. the carbon bearing they
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D):; and the pharmacologi-
cally acceptable organic and inorganic salts and metal .
complexes.

Preferred compounds are compounds according
to the above formula IXII wherein: _
Y is selected fronm (CHZ)nx' n=0 ', X is halogen
selected from bromine, chlorine, fluorine and iodine;
R is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl:; a—mercapto(cl-c4)alkyl group selected from
mercaptomethyl, o-mercaptoethyl, a-mercapto-i-
methylethyl, e-mercaptopropyl and a-mercaptobutyl ;
a*hydroxy(cl-c4)alkyl group selected from
hydroxymethyl, a-hydroxyethyl, a-hydroxy-l-methylethyl,
e—hydroxypropyl and a-hydroxybutyl; _
carboxyl(cl-cs)alkyl group:; (cs-clo)aryl group selected
from phenyl, a-naphthyl and g-naphthyl; (C7-Cg)aralkyl
group selected from benzyl, l-phenylethyl,
2-phenylethyl and phenylpropyl; _
substituted(c7—c9)aralkyl group [substitution selected
from halo, (Cl-c4)alkyl, nitro, hyd;oxy, amino, mono-
or di-substituted (Cl—c4)alky1amino, (Cl—C4)a1koxy,
(cl-c4)alkylsu1fonyl, cyano and carboxy]:
rRY is selected from hydrogen and (cl—cs)alky1 s$$g¢;ed
from methyl, ethyl propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:
when R does not equal rR* the stereochenmistry of the
asymmetric carbon (i.e. the carbon bearing the Y

 substituent) maybe be either the racemate (DL) or the

individual enantiomers (L or D); and the



3
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according to Caim 3, . .
[ 4S- (4al pha, 12aal pha)]-9-[ (bronpacet yl ) am no] - 4- (di pref hglgimggnp)@%
-1,4,4a, 5,5a, 6,11, 12a-octahydro-3, 10, - 30 _
12, 12a-t et r ahydr oxy- 1, 11- di oxo- 2- napht hace?d2car boxam de
nmondhydr ochl ori de;

15 . 20 25 ) . A CBEMEMENT'SHEE

[ 4S- (4al pha, 12a%@&%? - 9- (chloroacetyl)anlno]-4- (dlﬁEthyIaHIHU) —

-1,4,4a, 5, 5aP
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= eePlable organic and inorganic

salts and metal conplexes.

Particularly preferred compounds are
compounds according to the above formula IIX
wherein: |
Y is selected from (CH,) X, n =0 , X is halogen
selected from bromine; chlorine, fluorine and iodine;
R is selected from hydrogen; straight or branched
(Cl-cs)alkyl group selected from methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and
octyl; a-mércapto(cl-CA)alkyl group selected from
mercaptomethyl, o-mercaptoethyl, a-mercapto-1-
methylethyl and a-mercaptopropyl; a-hydroxy-
(01-04)a1ky1 group selected from hydroxymethyl,
a-hydroxyethyl, a-hydroxy-l-methylethyl and
a~hydroxypropyl: carboxyl(cl-cs)alkyl group;
(cs-clo)aryl group sg}ected from phenyl, a-naphthyl and
A-naphthyl: (C7-Cg)aralky1 group selected from benzyl,
1-phenylethyl, 2-phenylethyl and phenylpropyl:; R' is
selected from hydrogen and (Cl-cs)alkyl selected from
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
pentyl and hexyl:;
when R does not equal R1 the stereochemistry of the
asymmetric carbon (i.e. the carbon bearing the Y
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D); and the
Pharmacologically acceptable organic and inorganic .
salts and metal complexes.

Compounds of special interest are compounds
according to the above formula III wherein:

Y is selected from (CHz)nx,'n =0 , X is halogen
.selected from bromine, chlorine, fluorine and iodine;

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

R' is selected from hydrogen and (c,~C,)alkyl selected
from methyl and ethyl;
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* 35 12, 12a-t et r ahydr oxy- 1, 11- di oxo- 2- napht hacenecar boxam
nmonohydr ochl ori de; -110-
[ 4S- (4al pha, 12aal pha)]-9-[ (bronmpoacet yl ) am no] - 4- 22 ooy
(di met hyl am no) - 1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro-3, 10,- - 5 :

12,12a-tetrahydroxy-1,11-dioxo-2-naphthacengcarboxanide
monohydr obr om de; -30-

[ 4S- (4al pha, 12aal pha)]-9-[ (bronoacet yl ) am no] - 4-

(di net hyl am no) -1, 4, 4a,5 5a, 6,11, 12a- gat dr Qs :

15 Toa Y ecr anyctiary R ades hes satal; A1 e S fnedopahisery of the
monosul fate; asymmetric|[d&x¥dal phae. the carbon bearing the Y
12aa|pha)]-9-[@g?§£ =1 | ; _ :

1l ety am 18 HETRGA ) BhPBY baTkIEher, the racepate, (DL) or the
12, 123- t et r ahy dimsldmidual et komegpst iic orebhs bardnthe

monohydr obr oM §farmacefogically acceptable organic and inorganic

salts and metal complexes.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The novel compounds of the present invention

10 may be readily prepared in accordance with the
following schenmnes.
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. [ 4S- (4al pha, 12aal pha)] - 9- [ ( 2- Br ono- 2- net hyl - REPLACEMENT SHEET
1- oxopr opyl ) ani no] - 4- (di net hyl ani no) -1, 4, 4a, 5, 5a, 6, 11, - 25 -
12a- oct ahydr o- 3, 10, 12, 12a-t et r ahydr oxy- 1, 11-di oxo-._ : 22 JUI 1998
2- napht hacenecar boxam de hydrobrom de; , :
[ 4S- (4al pha, 12aal pha)]-9-[ (2- Br onp- 1- oxobugyL ) ani no] - !
4- (di met hyl am no) -1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydro- 30

3,10,12, 12a-tet rahydroxy 1, 11- di oxo- 2- napht hacene- car boxam de
hydr obr omi de; The 9- [(substltuted gl cyl)amldo] 6-demethy1Hl1-
o e LR s
3,10, 12, 12a- t etmaziey tyoxhel prbatidwre Hesguilhed eie-scheme I. &ar boxam de

~ hydr olsr om de; 23al ph - 1 ityl)
am no] - accorgan(:& %ﬁy%ﬁeﬁn{l 11 a@ ’Z’u’ géég%ggginigad%)é hydr o- 3,
10, - 10 tetZatyzltioer alxydm(wmthlmndxahphtbaceaedasbmaje

hydrobrom de; jn a mixturel % Y- BLARPIR) LI, 6L LeBraPaiolytrem 1-
' pyrimidone and acetonitrile. Sodium carbonate is added

and the mixture is stirred for 5 minutes. An acid
. 10

halide of the formula:
r!' O
R . |
%x ¢
15 W
wherein R, Rl, W and X have been described hereinabove
is added and the reaction is stirred at room
temperature for from 0.5-2 hours to give the _
corresponding 9-[ (substituted glycyl)amido}-6-demethyl-
20 6-deoxytetracycline, or its mineral acid salt 3.
25
30

35
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‘oxopr opyl ) am no] - 4- (di et hyl ami no) -1, 4, 4a, 5, 5a, 6, 11, - 15 REPLACEMENT - SHEE
12a- oct ahydro- 3,10, 12, 12a-t et rahydroxy-1, 11- di oxo- —
2- napht hacenecar boxami de hydr obr oni de; - 22 M 1998

[ 4S- (‘4al pha, 12aal pha)]-9-[ (2-Brono- 3- nen:$§§ )
1- oxopr opyl ) am no] - 4- (di met hyl am no) - 1, 4, 44 5a, 6,11, - 20

12a- oct ahydro- 3,10, 12, 12a- tetrahydroxy 1, 11-di oxo- l

2-naphthacenecarboxanide dg olvent such as acetonitri
An1nocan ﬁ} 7-

[ 7S- ( 7al pha, 10aal pha)] - 4- |net%yran1no)
-5,5a, 6, 6a,7,mebhyiene ¢ legﬂéﬁydtst:ahy rofuran chloroform. carbon

1,8,10a, 11- tetre@yggeﬁxb§93;2 Q'Qxai%hﬂéﬁnkﬂﬂﬁﬁﬁyVketrachloroethane,
am nols 3- br ono- 4- oxobut anoi ¢ aci d hydrobrom_de

[ 7S- (7al pha, 1oa%+ﬁﬁay} StPFEJ(EnPHGE&rEﬁﬁﬂﬂlﬁther' isopropyl ether or
7- (di nmet hyl am Svhdefit68nhérdBs30a, 12- oct ahydro- 30

1, 8, 10a- 11-t et rahydr oxy- 10, 12- di oxo0- 2- aphthace l-
armi no - 4- br ono- 5- oxopent afidi 8 gﬁ?ﬁ R 5$b d£ carbonate, sodium

[ 4S- (4al pha, 12ahiﬁhﬂbbﬂ9técBSOdmnheawb&ﬁﬂkylkﬂﬁmm@rum carbonate,

310,15, 130 1 ctbargar 59 iodrReaRst, ESRARINE, cesiun carhapates

hydrgbron1de lithiunm carbonate or bicarbonate equivalents: land

[ 4S- (4al pha, 12aal pha)] - {128502?{4}83@ | S Bisidna Paf.facyl halide of

acetyl]am no]-4- (dineth
the formula:

15 | R

wherein Y, R,'Rl and Q are as defined hereinabove.

such as bromoacetyl bromide, chloroacetyl chloride'or

—

20 2-bromopropionyl bromide or equivalent thereof; the
halo, ¥, and halide, Q, in the haloacyl halide can be
the same or different halogen and is selected from
bromine, chlorine, iodine and fluorine; Y is (CHz)nx,
n= 0 , X is halogen;

25 e) for 0.5 to 5 hours at room temperature to
the reflux temperature of the :eactién; to form the
corresponding 9-[ (haloacyl)amido]-6-de-methyl—-6-deoxy-
tetracycline, 2 ,.or'ifs mineral acid salt.

The intermediate, 9-{(haloacyl)amido]-6-de-

30 methyl—-6-deoxytetracycline or mineral acid salt 2, is
treated, under an inert atmosphere of helium, argon or
nitrogen, with _

a) a nucleophile WH such as an amine or -

s substituted amine or equivalent for example methyl-

5

amine, dimethylamine, ethylamine, n-butylamine,
‘propylamine or n-hexylamine;



°5 —octahydro=3;-16:-12-12a- t et r ahydr oxy- 1, 11- di oxo- ”REPLACEMENT SHEEf

2- napht h ' ydr obrom de,

[ 4S- (4al 3‘“"9%@“&“3@”@'&&0@(4 met hoxyphenyl ) - ' 29y 1998
acetyl ] am#o0jc- 4+ nino)-1,4,4a,5,$€,6,11,12a- 10

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

2- napht hacenecar boxagi.de hydr obr.oni de.. .

[ 4S- (4al pha, 12aavgﬁa§'r3§nﬁ BrofRE 3 ine L, AR ethS | 8‘3‘“-'”‘3°°1°49&°al.1"
phenyl ] acetyl | aatoeptablei waigayl ianiarm) -indrden be Seabts 46 metal
11,12a-octahydr8-ﬁ igxéé,12a-tetrahydroxy-1,11-dioxo-

2- naph, hacenecargoganl € "hydr obrom de; or

[ 4S- (4al pha, 12adk pha) ] - 9- [ [ Br énsjomgalintetdf | tiné nHOrmula:

phenyl ] acetyl ] am no] - 4- (di met hyl am no) - 1, 4, 4a, 5, 5a, 6, - 20

11, 12a- oct ahydr o- 3, 10, 12, 12a-t et rahydr oxy- 1, 11- di oxo-

2- napht hacenecar boxani de hydr obr oni de. 25 30- - 35

10

18

wherein:
Y is selected from (CH,) X, n=0 , X is halogen
selected from bromine, chlorine, fluorine and iodine;

20 R is selected from hydrogen; straight or branched
(cl-ca)alkyl group selected from methyl, ethyl, prop&l,
isopropyl, butyl, isobuty), pentyl, hexyl, heptyl and
octyl:; a~mgrcapto(c1—c4)a1ky1 group selected from
mercaptomethyl, a-mercaptoethyl, a-mercapto-li-

25 methylethyl, a-mercaptopropyl and c-mercaptobutyl;:
u-hydroxy(cl-c4)alky1 group selected from
hydroxymethyl, e-hydroxyethyl, a-hydroxy-1-
methylethyl, a-hydroxypropyl and e~hydroxybutyl:;
carboxyl (C,~Cg)alkyl -group; (C,~C,,)aryl group selected

30 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)alkoxycarbcnyl,

(cl-c3)§1kylamino and carboxy): (c7-c9)ara1ky1 group

selected from benzyl, l-phenylethyl, 2-phenylethyl and

phenylpropyl; substituted(c7—C§)aralkyl group

[substitution selected from halo, (Cl-cd)alkyl,-nitro,

hydroxy, amino, mono- or di-substituted (Cl-cd)alkyl—

3S5
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amino, lcl-cq)alkoxy, (cl—c4)a1kylsulfonyl, cyano and

carboxy]:;

Rl is selected from hydrogen and (cl-CG)alkyl selected

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

pentyl and hexyl:

when R does not equal RY the stereochemistry of the

asymmetric carbon (i.e.-the'carbon bearing the Y

substituent) maybe be either the racemate (DL) or the

10 individual enantiomers (L or D); and the pharmacolo-
gically acceptable organic and inorganic salt or metal
complexes.
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accodeng to ' ich conprises reacting a N e

9-[ (hal oacyl 1“’!’%&”’ H .- 6-deoxyt etracycline, or -REPLAGEMENT cSHEET
and i norgani c*sa ol Mglonpl ex, of the 30 formul p: 35

[err] : according to Caim3, with a nucleap;i QGZOJUE"I%B

formul a WH, wherein Wis as defined in daiml, in a1l
pol ar-aprotic solvent and in an inert atmgsphere.

1o
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4. The compound according to Claim 3.
wherein: o | |
Y is selected from (CH,) X, n=10 , X is halogen
selected from bromine, chlorine, fluorine and iodine;
35 'R is selected from hydrogen; straight or branched
(cl-cz)alkyl group selected from methyl and ethyl:
R1 is selected from hydrogen and (Cl—cz)alkyl selected
from methyl and ethyl;



" 9.
pharnacologl ‘

conpl ex, of t
[err]

9- am no- 6- denet hyl - 6- deoxytetracycline, or its organic 35 ard
inorganic salt or netal.conplex, of the fggmul a: i

-115- [err]
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accordlng to Caim 3, which conprises rea

when R does not equal R! the stereochemistry of the
asymmetric carbon (i.e. the carbon bearing the Y
substituent) maybe be either the racemate (DL) or the
individual enantiomers (L or D); and the
pharmacologically acceptable organic and inorganic salt
or metal complexes.

5. "The compound according to Claim 1 wherein
said salts comprise: hydrochloric,
hydrobromic. hvdroiodic. phosphoric. nitric or sulfate,

_ acetate, benzoate,
citrate, cysteine or other amino acid, fumarate,
glycolate, maleate, succinate, tartrate, alkylsulfonate
or arylsulfonate. and

said metal complexes comprise: aluminum,
calcium, iron, magnesium, manganese and complex salts.

6. | - A- compound according to Claim 1,
{4S-(4alpha,l2aalpha) ]-4-(dimethylamino)-1,4,4a,5,5a,
6,11,12a-octahydro-3,10,12,12a~tetrahydroxy-9-

{{ (methylamino)acetyljamino]~1,11-dioxo~2-naphthacene-
carboxamide dihydrochloride;

[45—(4alpha,12aa1pha)]-4—(dimethylamino)-9-
[ [ (ethylamino)acetyl}aninol}-1,4,4a,5,5a,6,11,12a-octa-



*wth as | or _branched hal oacyl - hallde of the - for
wherein Tfa+ggﬁa\ﬁf€FFT‘are—as defined in'Caim3 and Qis 2
sel ect ed ﬂ@gﬂlmﬂ or| de, iodine and fluorine,

QWH - solvent and in the presence

_solvent
AFneih of producing a conpound, or 25

m
930 4 8E001 100

'HEPWEMENT SHEET

hal Dﬂpﬂ

lfc

pharnacologlcally accept abl e organic and inorganic salt or l met al
conpl ex, of the formul a: [err] 35
-113-
S
10
8. | A method of producing a compound, or

-its pharmacologically acceptable organic and inorganic salt or

15 metal complex, of the formula:

20
25
.according to Claim 1, which comprises reacting a
9-[ (haloacyl)amido]~6~-demethyl-6-deoxytetracycline, or
its organic and inorganic salt or metal complex, of the
30 formulas | |

35



¢ accord| n ch conprises reacting a I
9- ami no- F"ﬂ yt etracycline, or its organic MPLA%EMEW' (§HEET
salt or ex, of the fornul a: [err] 10 15 Wt
an acid chI oride of the fornula: [err] 20 wher ei nf R ?[zar_n]h 1998
and Ware as defined in Claiml and X is hal ogen sel ectpdjffom™ .
brom ne, chlorine, iodine and fl uorilhé;- in an inert sol T 1T a
pol ar-aprotic 25 solvent and in the presence of a basek SR _
5 _fj(CH3)2
= OH_
I NH,,
R -ﬁ/\N
10 Y OH 0 OH 0 0
according to Claim 3, with a nucleophile of the formula
WH, wherein W is as defined in Claim 1, in a
15 polar-aprotic solvent and in an inert atmosphere.
9. A method of producing a compound, or
20 its pharmacologically acceptable organic and inorganic salt or
metal complex, of the formula: '
N(CH~>
25 = 3¢
: OH
30
according to Claim 3, which comprises reacting
9-amino-s—demethyl-G-deoxytetracycline, or its organic
‘35

and inorganic salt or metal.complex, of the formula:



30 35 3 - | . —
REPLACENENT SHEET o REPLAQ%@!T SHEET |
22 JUL 1998

" RO N

5
10 OH O OH 0 0
with a straight or branched haloacyl halide of the
formula: |
15 :
R! 0
R
Q
. . Y
20 wherein ¥, R and R'l_are as defined in Claim 3 and Q is
halogen selected from bromine, chloride, iodine and
fluorine, in an inert solvent in a polar-aprotic
solvent and in the presence of a base.
10. A method of producing a compound, or
25 its. pharmacologically acceptable organic and inorgé.nic salt or
metal complex, of the -formula:
NCCH3),
30 H OH

3S
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conpositi og/of/@_u,@://l Corrprl Si ng a phar macol ogi ca | ve
anount of conmpound ~according to daim1lin assoti ation with a
c22 JUL 1992

,o

phar maceut i
A veteri nar

effective anotint® of a conpound of Claim1l S and a
pharmaceutical |y acceptable carrier. -117- '
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11, A pharmaceutical composition of matter
comprising a pharmacologically effective amount of a compound
according to Claim 1 in association with a pharmaceutically

acceptable carrier.

12. A veterinary composition which comprises
a pharmacologically effective amount of a compound of Claim 1

and a pharmaceutically acceptable carrier.
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9-[ (SUBSTITUTED GLYCYL)AMIDO) ]-6~
 DEMETHYL—-6—-DEOXYTETRACYCLINES

ABSTRACT OF THE INVENTION . -

. ‘
The invention provides compounds of the ~—.
formula: '

wherein R, R and W are defined in the specification.

These compounds are useful as antibiotic agents.



