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OXAZCOLE DERI VATI VES OF TETRACYCLI NES FI ELD OF THE
| NVENTI ON The present invention relates to novel

wo@x@zosa3gleri vati ves of tetracyclines which areCussfond/040850

as antibiotic agents and exhibit antibacteri al
activity against a w de spectrum of organisms
i ncl udi ng organi snms which are resistant to

tetracyclines and other antibiotics. This Lnavention
al so rel at es%wEﬁlyﬁTé@%QFnET%&% es

useful for making the novel conpounds and novel
nmet hods for produci ng the novel conpounds and the

EMHLey OB diHE jivENMONNds. BACKGROUND OFTHE | NVENTI ON
Since 1947 a variety of tetracycline antibiotics have
been synthesized and described for the treatnment of
: n; _eg trtr1@ B?es?h;ﬁiﬁ@éﬁﬁ? Lé]atﬁ@fbbml @Saizml derivataies at yetiatyotises
nhibit protein synthesis i.ndi to.the.305 . .
tIshre UbAIoh arAnS TG PO A BOURLAT PRV BRI deginehe e
Qﬁe(ﬁm@ﬁﬁ&ni%@\irﬁzﬁhm@f&gam eniek aad reElstzet toetrhalclines and
Phar macol ogy, Vol . 78, 317-392 Spri.nger-Ver.l .
oS htTgEEe [hin ByeRionae RIARS toAEtehateyRINE Janrdiags usefu
{F@;]fgﬁawtﬁ%q ﬂhta%bélxcfwm@mdsaam brmv@rmeuhgamhfoﬁ% prRodubing fthe navet
utility of these antibiotics. There are two najor
sRERawIdsANddhe Buemepials copRIWSnce to tetracyclines:
a) energy-dependent efflux of the antibiotic nediated
cytopl asm ¢ nenbrane which

b roteins located jn

QUNR PBA&lg ! VEINTL(SQUWUI ati on of tetracycline
(S. B. Levy, et al., Antimcrob. Agents Chenot herapy
%?ﬁcel1391?7>_a1\§a7rigty((%‘%g’t?gc;yclﬁgdanggiotics have been synthesized and described
for the treatment of infectious diseases in man and animals. Tetracyclines inhibit
protein synthesis by binding to the 30S subunit of the bacterial ribosome preventing
binding of aminoacyl RNA (Chopra, Handbook of Experimental Pharmacology, Vol.
78, 317-392, Springer-Verlag, 1985). Resistance to tetracyclines has emerged
among many clinically important microorganisms which limit the utility of these
antibiotics. There are two major mechanisms of bacterial resistance to tetracyclines:
a) energy-dependent efflux of the antibiotic mediated by proteins located in the
cytoplasmic membrane which prevents intracellular accumulation of tetracycline (S.
B. Levy, et al., Antimicrob. Agents Chemotherapy 33, 1373-1374 (1 989); and b)
ribosomal protection mediated by a cytoplasmic protein which interacts with the
ribosome such that tetracycline no longer binds or inhibits protein synthesis (A. A.
Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol, 4:151-156, 1990). The
efflux mechanism of resistance is encoded by resistance determinants designated
tetA-tetL. They are common in many Gram-negative bacteria (resistance genes
Class A-E), such as Enterobacteriaceae, Pseudomonas, Haemophilus and
Aeromonas, and in Gram- positive bacteria (resistance genes Class K and L), such
as Staphylococcus, Bacillus and Streptococcus. The ribosomal protection
mechanism of resistance is encoded by resistance determinants designated TetM, N

and O, and is common in Staphylococcus, Streptococcus, Campylobacter,
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ri bosomal protection nediated by a cytoplasmc protein
which interacts with the ribosonme such that

Wa eqosases68 | ne no | onger binds or inhibits protBCTIUS2004/040850
synthesis (A A Salyers, B. S. Speers and N. B.
Shoemaker, Mdl. Mcrobiol, 4:151-156, 1990). The
ef fl ux mechani sm of resistance is encoded by

St gt
SR SR AL AIBRRRTAoA Sald 1S ol o
Srememke, Mxsl. Midhiols4dh1-dS6H98). obact er i aceae,

KREUERED dS e LBAIBRMS KBt TOBRAGRy AR Sadayo-
daoxjiterracyStinphriovtcasoninocBioe I($Q§35U§n &’aSNOeéﬂééé’é%dé S. Pat. No.
Igﬁ ?gggg%@a'@'s ?’Ef Rkl Qg@ AR LS @éIO\KI)eﬂoWe@&C §tré|§s

ance

y Tesi s eterm nants designated TetM
leavbor®g the tietiBs(effurmimgrarmnapative pleeiese Lmschanism fhub e@ée%(efﬂux

%@%y%%@?é&g) a%ahéjs%grﬁ §$ g'lér}@glwmslouﬁreﬁﬁ%%mg?bﬁﬁwg}i
M)oscmbml @Irqted:tldrﬂ]are_ Bﬁlsl@goq mirogyalins: Lrt]jsam\qeyu%gqqulbes the

o et n:legl @?{H%&H rfo@' vﬁﬁ&té‘élﬂgﬂlsﬁ‘r‘é}é significant in vitro and

PYETEL R nown as m nocycline
61%@ adtlﬂty \F@ttetrmycllr@ qrmgnmpgycllue SUSWIbIeNgamﬁ@ngéoqlgg

% ﬁll?e rﬁ)atmm%/chﬁ%r%%@t 4@@ Qb? CHSSE B 1I93Mborirtdne Yk,

RaF Bor e tet Tux In gram negative
bmosmnalaa)romma)rresﬁ’qanb@ﬂeheﬁ'f"naelsK (efflux in

A}-‘/b%‘?%%“ﬁ% U fb@%sﬁ PRePRBYEH biRuredh§én RTM. by
it

|hs carrying 'tet osonra protection) are
fepmesipion whmhﬁavecaylbbaqii%f |al TRIGLY; Grvieh etpldbsrRasd¥ot he

g%@g E’r 6&&538 Wﬁkvérﬁéﬁt@%’ﬂe‘fQﬁn&ﬁmLﬂ?Qéaerp Beereboom etal,

Icant in vitro and in vivo acti
UsS. RatMa 3,043, Re5 disdosemistpeydine detliviivps Papthe &t ?'a|Lh§ 'Pat. No.

%,nlgﬂszq E,Erelssued as U.S. Pat. No. RE 26,253, and Petisi et al., U.S. Pat. No.
3,226,436, discloses tetracycline derivatives which are useful for treating bacterial
infections. Blackwood et al., U.S. Pat. No. 3, 200,149 discloses tetracycline
derivatives which possess microbiological activity. Petisi et al., U.S. Pat. No.
3,338,963 discloses tetracycline compounds which have broad-spectrum
antibacterial activity. Bitha et al., U.S. Pat. No. 3,341,585 discloses tetracycline
compounds which have broad-spectrum antibacterial activity. Shu, U.S. Pat. No.
3,360,557 discloses 9- hydroxytetracyclines which have been found to possess
antibacterial activity. Zambrano, U.S. Pat. No. 3,360,561 discloses a process for
preparing 9-nitrotetracyclines. Martell et al., U.S. Pat. No. 3,518,306 discloses
tetracyclines which possess in vivo antibacterial activity.

In U.S. Pat. No. 5,021,407 a method of overcoming the resistance of tetracycline
resistant bacteria is disclosed. The method involves utilizing a blocking agent
compound in conjunction with a tetracycline type antibiotic. This patent does not
disclose novel tetracycline compounds which themselves have activity against
resistant organisms. Described in U.S. Pat. No. 5,494,903 are 7-substituted-9-
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tetracycline and m nocycline resistant strains, that
is, those harboring the tetM (ribosonal protection)

w0 embes@EsEe determ nants. Duggar, U S. Pat. NoPCT/US2004/040850

2,482,055, discloses the preparation of
Aur eonyci n. RTM by fernentation which have
anti bacterial activity. Gowch et al., US Pat.

%u%)tﬁut%éé
preparat -G SASE L ERLBKTARRS i e ﬁaﬁ%’*@%‘%@e"cﬁryg‘

@' acbifivacycl i ne derivatives Boothe et al.

P

F"%a@é‘%ﬁ*g*%%z‘ e %éh%ggeehhs,”%&%%gounds o hi
@Psliqedignsintasiditiapyranen tarabave: naerds igsichor avggast aével tetracycline
f
c@hpb[l% bﬂﬁeﬂﬁ{’ehﬁ‘édoﬁélvi g%ﬁg& 9 egst?é@%‘é@%%nﬁm%ocyehne
d@$‘$’[9%f‘tﬁt¢é!§ ghvelhapsisajes whieh @re hownallyisustepdibleite tatsacyclines.
Petisi et al., US. Pat. No. 3,338,963 discloses
tetracycline conpounds whi ch have broad-spectrum
anti bacterial activity. Bitha et al., U S. Pat. No.
SUMhARSCORITHE ARANTIBIN acycl i ne corrpounds whi ch have
br oad- spectrum anti bacterial activity. Shu, U S. Pat.
No. 3, 360,557 discl oses 9- hydroxytetracycllnes whi ch
@ ¥scor@aibel n
Zaﬁ%:r ey e Lﬁ%etp?es{é‘% ﬁ’l@%ﬁ@o{l‘%@@% JﬁBVl?%dsgégﬁgéﬁnth represented
fYFopPBAli ng 9-nitrstetracyclines. Martel | et al.
U.S. Pat. No. 3,518,306 discloses tetracyclines whi ch
possess in vivo antibacterial activity. In U S. Pat.
No. 5,021, 407 a net hodxof over co?mr(g t he resi stance of
tetracycline resistant | bact e;h a"i g di §G! osed. The
met hod i nvol ves uti NpzitRg™ a™ol og g~ agent

NHz

wherein:

X is selected from hydrogen, amino, NR''R'?, alky! of 1 to 12 carbon atoms optionally
substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, viny! optionally
substituted, alkyny! of 2 to 12 carbon atoms optionally substituted and halogen;

A’ is a moiety selected from the group:

b3
N>\_-O and H;;’;T"’t ’
S

R and R'® are each independently H or alkyl of 1 to 12 carbon atoms or
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conmpound in conjunction with a tetracycline type
antibiotic. This patent does not disclose novel

Wa 0586568 | ne conpounds whi ch thensel ves have BCT/US1004/040850
agai nst resistant organi sns. Described in U S Pat.
No. 5,494,903 are 7-substituted-9-substitutedam no-
b- denet hyl - e- deoxytetracyclines whi ch have broad

|§1|6) %ﬁ& ﬁﬂ%ﬁ%{ é élﬁf ’trﬁlen @&iétﬂért\Mth th® nfi$YBR Yom BPRRcKEach is

above S-teac suggest the novel conpounds
aﬂfacheni @rmmﬁﬂocbmembewdﬁ@mﬂw MFO%P@ BA%:t he above
patents teach or suggest novel tetracycline conpounds
of the invention having activity against tetracycline

‘uissaikatertiyah hpdrogerai @k ef 14 1 3cAkoaaiems pripnally supstiited, aryl

t
5 LTS RERY AL e 9RnE braron s
Wtwselivc substiteted vy, algny of 2 Ipi d¢aiden a&meﬂwé"y substituted

qoﬁaqﬁ%%ted by Formula (1); wherein: X is selected
dr ogen, am no, NR11R12, alkylof 1 to 12 carbon
atorrB optionally substituted , aryl of 6, 10 or 14

Q B84 785 & 6f°|nf'$ cé%gﬁta'tdrh’é 8&10n‘él|§‘¥ubs@ﬁhéd)réﬂ<bhyl of 210
Blnsre B A,

car bon at ons
wnarbnabtoynssamgnalw@wtlw nh\wayj ©h2 ta12icarbenaiprag gptionally

ar%fl Q¥B; 1 (?Erd‘l Mrﬁoﬁhﬁnﬁs &%né‘l@cﬂﬁb@utﬁe@

eac |nde e entl to 12 carbon atons

erafylLofatie 1mrm@ﬁomqmlﬁaal?§wwawewdt Bigut Het o derdRtoms
Bhidr3Br LR 8RMYL&BrR2AA Bt 5%r 6 ring atoms optionally substituted,

containing 1 to 4 heteroatoms which may be the same or different, independently
selected from nitrogen, oxygen and sulfur, and heteroarylcarbonyl of 5 or 6 ring
atoms optionally substituted containing 1 to 4 heteroatoms which may be the same or
different, independently selected from nitrogen, oxygen and sulfur;

R' and R? are each independently H or alkyl of 1 to 12 carbon atoms or
R' and R? when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

R® is alkyl of 1 to 12 carbon atoms optionally substituted, -CH.-aryl optionally
substituted, aralkyl of 7 to 16 carbon atoms optionally substituted, aroyl,
-CH,(CO)OCH,ary! optionally substituted, -CHz-alkenyl of 2 to 12 carbon atoms
optionally substituted, and -CH.-alkynyl of 2 to 12 carbon atoms optionally
substituted;

with the provisos that when X is NR'R? and R’ is hydrogen, then R? is methyl, ethyl,
n-propyl, n-butyl, 1-methylethyl, 1-methylpropyl, 2-methylpropyl or 1 ,1-dimethylethyl;
and that when R’ is methyl or ethyl then R? is methyl, ethyl, n-propyl, 1-methylethyl,
n-propyl, 1-methylpropyl, or 2-methylipropyl;

or a tautomer or pharmaceutically acceptable salts thereof.
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attached forma 3 to 7 nenbered saturated hydrocarbon
ring; Y is selected fromhydrogen, alkyl of 1 to 12

W@ 2008056538 ons optional |y substituted, aryl of PBCT/LS2004/040850

14 carbon atons optionally substituted, al kenyl of 2
to 12 carbon atons optionally substituted, vinyl,

al kynyl of 2 to 12 carbon atons optionally substituted
and halogen; R is selected fromalkyl of 1 to 12
carbon atons optionally substituted, al kenyl of 2 to
12 carbon atons optionally substituted, alkynyl of 2
to 12 carbon atons optionally substituted, -CH2NRLRZ,
aryl of 6, 10 or 14 carbon atonms optionally
substituted, aralkyl of 7 to 16 carbon atons

Béﬁdnt%@”y substltut ed, aroyl of 7 to 13 carbon atons
ronally substituted, SR3, heteroaryl of 5 or 6 ring
at ons optl onal Iy substituted, containing 1 to 4

hel fiaal F§? é{‘@f'cﬂfb g até}gué AlEanohb sﬂ‘afgfh%le%nched alkyl

|ndepen cted fromnitrogen

soletuef,1 tari@ e alamp vehieherybe gpiiogaly ingé %enﬁv gypstituted
Wﬁltm W@lew%ﬁ}éhﬁﬁé 'sé@ét%g ff%ﬁ{‘lth@ fdgbﬁtghéloééh Anfies, %Slé)fﬁﬁ @& oalkyl of

rent I naepenaen

8¢ Beaban i, Al @fngP 1%@5@%&% a Pafﬂonaﬁaisfgﬁ%ﬂﬁ&d phenyl,
ﬂ{&g@iﬁcéﬁkw ggmeirbforfbt%saklw&lk%f 1t @2 éarb@aram N-
and R2 wh

ti onal Xota en to ether

cynioaliiyl picyiert earban eirohiNH(alad R | &0 17 caibAR AR °§“°na"y
‘sgb iitdi‘@d"%rgf ﬁé?ien%%‘yéwl%f%% R\HERB IR |nr&>mef@nb§dumehw of the

carbon atons optionally substit
ingpiticarafy! isg ety PY1 B serben ims-d aPé%“PéVle"gtrOdW?r&}s ggthe
GRERRIN AP ABIdtPBA to/3 84ddh atdth&dn offeP¥Mmbodiments alkyl is

substituted by heterocyclyl of 4 to 7 ring members (e.g. pyrrolidinyl)

The term alkenyl means a straight or branched carbon chain of 2 to 12 carbon atoms
having at least one site of unsaturation optionally independently substituted with 1 to
3 substituents selected from the group optionally substituted aryl, phenyl, heteroaryl,
halogen, amino, cyano, alkyl of 1 to 12 carbon atoms, hydroxyl, and alkoxy of 1 to 12

carbon atoms.
The term vinyl means a moiety CH,=CH-.

As used herein the term alkoxy as a group or part of a group refers to alkyl-O-
wherein alkyl is hereinbefore defined.

As used herein the term aryl as a group or pari of a group, e.g., aralkyl, aroyl, means
an aromatic moiety having 6, 10 or 14 carbon atoms preferably 6 to 10 carbon atoms,
which can be optionally substituted with 1 to 3 substituents independently selected
from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl, atkoxy, benzyloxy,
amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, methylenedioxy and
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-CH2(CO) OCH 2aryl optionally substituted, -CH2-al kenyl
of 2 to 12 carbon atons optionally substituted, and

wO0 gisasaEBkynyl of 2 to 12 carbon atons opti onaPdTUS2004/040850

substituted; with the provisos that when X is NRLR2
and Rl is hydrogen, then R2 is nethyl, ethyl,
n-propyl, n-butyl, 1-nethylethyl, 1-nethyl propyl,

dherjl hM |p§théQMP | lé-pﬂer@l SEAIDALI B?ﬂlona"ﬂ{/‘ gu%ﬁﬁhe&f‘mﬂ 1R 3
hen R2 is ne
ﬁ“B‘?r‘TE‘tﬁﬁ{ Si‘b IPQFHXJ ImayneRsiopphy be %‘ﬂ'@@'ﬁ’&)’l propyl, or

2- et hyl pr opyl or a tautoner or phar maceut i cal ®
acceptabl e salts thereof.Definitions The term al ky] as

a group or part of a gro %8 strai ght or
branched al kyl noiety of ||1 to [12 carbon atons which

can be optionally indepe n bstituted with 1 to
3 substituents sel ect ed‘,(é t he group hal ogen, am no,
cyano, cycloal kyl of 3 to carbon atoms, al kyl of 1

to 12 carbon atons, aryl optionally substituted,
phenyl , hydroxyl, alkoxy of 1 to 12 carbon atons,

NHe&érKyéramf/l ab Used h%réit@bbpfb #6 e&fon H@dfﬁé %EKQ/ bn %fkyl?sdbgtltuted
at ons, NH-FaIk of 1 to 12 carb

é@’t"‘ﬁr?é‘)a%gng{f?ulodﬁwh&?ﬁé £g aﬁgtaikb'h@reaparmpwwslwyﬁmgd bipn-

Bmiting@xemplaey &8Ikl dtBupd iNcis@EBeRAN afEH BREASthATanklfe lik
mveﬁtl onﬁglq{(yl ?lsg}au‘?ml ?ety of :flwto gﬁcar bgr?natorrée In

ot her enbodi nents of the invention alkyl is a noiety

Ghedyltae uded RERM RO tFa 6/rReRbBRE cBFRRHIBRALS iRd KY! 1S
substituted by heterocyclyl of 4 to 7 ring menbers

(e.g. pyrrolidinyl) The term al kenyl neans a strai ght
A5 use@nereRtthe ssraPdlkiyRinBluBbs BothGstrbiyhe 8hAR BnabPARthed moieties

containing 2 to 12 carbon atoms having at least one carbon to carbon triple bond
optionally substituted with 1 to 3 substituents independently selected from the group

halogen, amino, cyano, alkyl of 1 to 12 carbon atoms, hydroxyl, and alkoxy of 1 to 12
carbon atoms.

As used herein the term halogen or halo means F, Cl, Br or 1.

As used herein the term cycloalkyl means a saturated monocyclic ring having from 3
to 6 carbon atoms. Exemplary cycloalkyl rings include but are not limited to
cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. In an embodiment of the
invention cycloalkyl is a moiety of 5 or 6 carbon atoms.

As used herein, R’ and R® and R" and R'? when optionally taken together with the
nitrogen atom to which each is attached form a 3 to 7 membered saturated
hydrocarbon ring, where a non-limiting example is pyrrolidinyl,

%]
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having at | east one site of unsaturation optionally
i ndependently substituted with 1 to 3 substituents

w@edosnseas from t he group optional |y substit ut ePCEHUY1004/040850

phenyl, heteroaryl, hal ogen, am no, cyano, alkyl of 1
to 12 carbon atons, hydroxyl, and al koxy of 1 to 12
carbon atons. The termvinyl neans a noiety CH2=CH .
As used herein the termal koxy as a group or part of a
group refers to al kyl - Oaherein alky) is hereinbefore
Tef lermadroyhmeasedn A i@(qﬁ) greept iBrwvhih ZV'Ie kYl GEouR 58§ Repviously
0 I phifRINS an
B Mo o s i K oy B A o
preferably 6 to 10 carbon atons, which can be

P {00 %Ig ?i?rglbréée%ﬁs‘étneﬁo % tekdbydlicS WsHob B Mg of 5 or 6 ring

|ndepen ect ed al ogen, nitro, cyano,
aibkerophtairtiyalt t;xtyheteggamS mﬁgq;@ﬂqp}ly selgp’q@g)jgpm ,Nand S.

H?%Fégn@)afhrﬁg ﬁﬁy%ﬁtlo@hgpé %Ubé’t‘ﬁhte@'vﬂihk‘b’ b@f‘bu"bbhuﬁéﬁt@ a¥lgbted from

enedi oxy an

tbargmlmmai@gerapgﬂno; gntrpﬁyqiyquoa%ﬁflqumI%tq@m@rW\o alkoxy,
3\{5‘{%?(% mﬁéﬁd’éﬁ hndi ctanogy %ﬁ?ﬁl‘i r‘n‘ﬂr‘@ﬂe?ero%bﬁrblefnéé 8 |onally

onal | ol € e termara
aebatif el NGide: ﬁur@ﬂylythteoylleyr@dr Beﬁaﬁﬂwﬁ"'%@nﬁ"a&ﬁ%ﬁﬁwe like.

EP@‘T‘% n'icllﬁoeegl b bBnAfurdhy] tie%E&FﬁbHyFaHWQGiHOIHW aryl and

are previously defined. Nonlinting
exenplary aralkyl groups include benzyl and phenet hyl

Z’HQ tdr n@%ét%,%ﬁglognﬁﬂyll m@éand'a ﬁ@teﬁ@é@l B(OELRIUp ih Which the heteroaryl

rbon aromatic ri used herein the
geumisiakpreylouslielelinrss bot h stral ght chai n and branched
noi eties containing 2 to 12 carbon atons having at

| east one carbon to carbon triple bond
The term heterocyclyl as used herein represents a saturated 3 to 8 membered ring

containing one to three heteroatoms selected from nitrogen, oxygen and sulfur.
Representative examples are pyrrolidyl, piperidyl, piperazinyl, morpholinyl,
thiomorpholinyl, aziridinyl, tetrahydrofuranyl and the like.

The term alkylheterocyclyl means an alkyl-heterocyclyl group in which the alkyl and

heterocyclyl group are previously defined. Non-limiting exemplary alkylheterocyclyl

groups include moisties of the formulae:

0 Ty o0

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be
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optionally substituted with 1 to 3 substituents
i ndependently selected fromthe group hal ogen, am no,

W@ y@no56538 Kyl of 1 to 12 carbon atons, hydr oxyPCT/E82004/040850

al koxy of 1 to 12 carbon atons. As used herein the

term hal ogen or halo neans F, C, Br or I. As used

herein the term cycl oal kyl neans a saturated

EQI[]Q&%’ Ghthie tl{é g? 8y h@?)réé'eﬂmr@eﬁﬁbrﬁ F%@fn@.fé‘ﬂcé"tdb?ﬁoounds of
nplary c ings Include but are not limted

foomudlg ¢l wblcbwlst asa;wmnﬁrsyre degietegpelovl . and

cycl ohexyl. I n an enbodi nent of the invention

cycloalkyl is a noiety of 5 or 6 carbon atonms. As used

her gi n, Rl q?]"imd’ R2 and R11 and R1g when oEtN/onaIIy

trake gether wHt h the nitrogenlat q each is
at @ 3 to #—remeered ' ocar bon
TS W SNG4 Mid-Rg- exanple Qyt Ny |, The
t ng an aryl - C(O) -\ g4 d chhthe aryl

roup ig as previously defined. hbn limting exanpl es

i ncl ude benzoyl and napht hoyl. The térnmheteroaryl
nmeans an aromati c heterocyclic, nmonocyclic ring of 5
or 6 ring atons containing 1 to 4 heteroato
Oneembedistant of bisiimvanden fsriie e R ) Eorue 'HétS@':ee?P;f'fom the
gh@g il 0Btd QEb AR, kIS of §EEE coR alorh ahd alkyl-

tents selected fromthe group hal ogen, cyano,
(hqt¢r@cycwcﬁet9/@§ed Hamraciekasigf tBgBYP di al kyl ani no,
koxy, aryloxy, -CH2OCOCH3 and carboxy. Non-limting

ryl noietiesSopti naIIy substltut d incl udes
SATERYl,  pyr dyI lyl,
azol yI and \he i FurN i nel uded

benzof urapyl, Benzot hi enyI ol i ripdl,

Another embodiment of the invention is where R of Formula (1) is phenyl optionally
substituted with 1 to 3 substituents. In a preferred embodiment R is selected from

moieties of the group



The term heteroaryl carbonyl neans a heteroaryl-C(O) -

group in which the heteroaryl group is as previously
waledosnsd3s The term heterocyclyl as used her ei nPCT/US2004/040850

represents a saturated 3 to 8 nenbered ring containing

one to three heteroatons selected from nitrogen

oxygen and sul fur. Representative exanples are

pyrrofMayl , piperidyl, pivwerazinyl, norphol iRyhs

al kyl - hetgrocyclyl grou
het [¢r ocyTT[YT é@@ép are
I A ng exenpl ary
noi eties of the f
conpounds of fornmula (1) nmay also exist in their ’
tautomeric fornms. Such forns although not explicitly

i ndicated in the above fornula are intended to

bei ncl yged within the scope~af the present in ron.

tauto are depicted bel XN> (o HQ
enbo f this invenfjion " where R of Ffrnul a|( 1)
i s se|] ect ed-f+amn the groflp al kyj—ebH1 to 6 cHrbon— —©H

ato al kenyl of 2 to 6(car atons, and a
(heter yl) selected fr ieties of the gr J
Anot her enbodi nent of the inv thn is where R of OH
Formula (1) is phenyl optionally >°

wwuv oy wwwv
’ ) F ’ OCHj l OC,Hs
~ ) >
g ’ X " CH o/\;\
OCHs HsCO OCH; 2 OC,Hs
[VaVaVaVg
[Va¥aVavy
X o)
' o X
X | |
/ Y _
O B V\/‘q’b 3 ~,
O(CHy)sCHs
(VaVaVa Vg
N
and \ __
C(CHg)3



substituted with 1 to 3 substituents. In a preferred
enbodinent Ris selected fromnoieties of the groupOWNW

WORI0FW06M%8 - N(CHg) 2 CH3 VvLLL / ow OW CN C( CHghGI/Os¥¥04/040850
oW OAN -OCH3 OC2H5 OCH3 H3CO OCH3 C2Hs OC2Hs OL/ W

oW (CH2 ) 5CH3 OW/ and C(CHg) 3A further preferred
enbodi nent of the invention is where Ris heteroaryl.
In a preferred enbodinment Ris selected fromnoieties

of the group O

A further preferred embodiment of the invention is where R is heteroaryl. Ina

5 preferred embodiment R is selected from moieties of the group

o o O

vataaeoy

N o
. O

10  An additional embodiment of the invention is where R is alkyl of 1 to 6 carbon atoms
optionally substituted, alkenyl of 2 to 6 carbon atoms optionally substituted,
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.0 "O Oand N An addi tional enbodi nent of the
invention is where Ris alkyl of 1 to 6 carbon atons

wopsom#Bd y substituted, al kenyl of 2 to 6 carPORUS1004840850
optionally substituted,* "NHCcycl oal kylof 5 to 6
carbon atons), NH(alkyl of 1 to 6 carbon atons) and
NH(al kyl of 1 to 6 carbon atons)-aryl optionally
substitQte ~dn a preferred enbodi ment Ris sel ected
from noi‘gti es Ol (eyplealigt ofipgep carbonatoms), . H H C(CHg) 3 T
Ar" -N akd H ~r" An additional enbodi nent of the
invention is where R of Formula (1) is S-alkyl of 1 to
12 carbonzat S-CH2-aryl optionally substituted and
S- CW(C@%?;N"B%‘EW B Byraepgiomsiedd. I n a

preferred efbodinent Ris selected fromnoieties o f
the gro and Preferred conpounds of the invention
i ncl ude Se “NelAe! &rd th 5@BbR BtoBk PARI optionally substituted .

In a preferred embodiment R is selected from moieties of the group

11



(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no) - 2- (2, 2- di phen
ylvinyl)-9, 11a, 12-tri hydroxy- 11,1

w@2es05%6336, 6a, 7, 7a,8,1 1,11a,1 PCT/US2004/040850
3-octahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
car boxam de,
(7aS, 8S, 11aS) - 8- (di net hyl am no) -9, 11a, 13-tri hydr oxy- 2-
(2- methyd - 1- propenyl )- 11, 12-di oxo-7,7a,8, 11, 11la,1

2-h onapht haceno[ 2, 1-d][1, 3] oxazole-1 O-

car gp S R, 7aS, 8S

>llas ytr 5, 8- bi s{ di net hyl am po) - 9 11a,12-tr
i hydr ox¥y- 11 0-6,6 , 7ap8, 1 1, ,

3- oct ahydr oyet raceno[ 2,

-d] [ zol e- 10- cagfoxani de, (6aR ras, 8S, 1

-(2- furyl)@thenyl]- ’

ri hydroxy-1 1, 13-di oxo-6,6a,7,7a,8,11,1
la,1 A'ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazole- 1

0- car boxam de,

(6aR, 7as, 8S, 11aS) -5, 8-bi s(d

ydroxy-1 1, 13-di oxo-2-[()-2-
pheny| et Renyl ] -6, 6a, 7, 78478 1,11a,1

3-o0c y@r ot et r acenof2 -d][l 3] bxazol e-1

cardoxiam de, (6aR S 11aS)-5, 8-bis
, 1 1a; *12-tri hydr\ // -2-(4-

nethoxyphenyl)eth~- 1 1,13-di oxo-6 #Za, 8,1

1, 11a, 13- octahydrotetraceno[Z 1 - 7

d][l 3] oxazol e- 10- car boxam de, OCH,

(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h

ydr oxy-2-[(E) - 3- et hoxyphgnyl)ethenyl]-1

1, 13-di oxo-6,64,7,7a,8,1 1,1

la, 13- oct ot etraceno[

| e-10- b i de,
azol e carboxam de ey PNk

ylam no) -9, 11a, 12-tri h

yl am no) -9

>

An additional embodiment of the invention is where R of Formula (1) is S-alkyl of 1 to
12 carbon atoms, S-CHj-aryl optionally substituted and S-CH,(CO)OCH,aryl

12
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di nnet hyl am no) -9, 11a, 12-tri
hydr oxy-2-[()-2-(2- methoxyphenyl)ethenyl]-1

wda 2a0b34081is8% 0- 6, 6a, 7, 74, 8, 1 PCT/US2004/040850

1, 11a, 13- oct ahydrotetraceno[ 2,1 -

d] [ 1, 3] oxazol e- 10- car boxam d q,

(6aR 7aS, 8S, 11aS) - 5, 8- bi s(di met hyl am no) -2-[ () - 2- (4-f|
;b%@gﬁ{]@%}(ﬁlagt utgﬁn)ﬂ ;7 gre er&é@e@@d&%éﬂﬂ&%’éﬁbﬂecj from moieties of the
GHoUB- oct ahydr ot et raceno[ 2, 1-

d] [ 1, 3] oxazol e- 10- car boxam de,

(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-2-[()-2-(2-fl
uorophenyl )etheny® ]- 9, 11a, 12-tri hydroxy-1

1, 13-di oxo- 6,64, 774, 8,11, 11a, 13- oct ahydr ot et [2,

1- d][1, 3] okazol e-"'10- car boxam de, 0

(6aR, 7as, 8 1aS) 2- (chl oronet hyl ) -5, 8Bi s( & net hyl am
0]

no)-9,1 i hydr oxy-
/a, 8, 11, 1?Ldla 13- oc

11, 13-di drotetraceno[2
, 1-d] [ 1, fb carboxan1de ~¥aS, 8S, 1

1aS) - 5, 8Ny sgdrnet hyl ami no) - 2- [ (di no) met hyl ]
9,11a, 12- tY1 hydroxy-1 1, 13-di oxo- a, 8,1

1, 11a,1 3-octahydrotetraceno 2, 1-d] ¥ oxazole- 1

0- car boxam de, (6aR, 7aS, 8S, 1
laS) -5, 8-bis(dinmethylanm no)-9,1 1a,1 2-trihydroxy-11,1

Prefeprsa 'cgmﬁf)ﬂﬁ’dsr &'théanUeriltroW|rT8ﬁHé)‘[hase6se¢ébtgd f?&n $heldrodp:

la, 13- octahydrotetraceno[ 2,1 - 1, 3] oxazol e-
10- car boxam de, (6aR, 7aS, 8S, 1

](??L":Qi _7@@ 1851 1%8‘)’-'596( sk (rh &l iamind =8 2 dkghehgivini) BY- AR Vrrity droxy-

rld p%ﬁ!i%%iﬁﬁﬁ&)??e% hii1] a4 3e4tapydratetragancf, A-dil3.3txeaeisdPot
ehafssxame?, 1-d] [ 1, 3] oxazol e-

(7a8,85,11a8S)-8-(dimethylamino)-9,11a,13-trihydroxy-2-(2-methyl-1-propenyl) -
11,12-dioxo-7,7a,8,11,11a,12-hexahydronaphthaceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7aS,885,11aS)-2-tert-butyl-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-
dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide,

(6aR,7aS,885,11a8)-5,8-bis(dimethylamino)-2-[( E)-2-(2-furyl)ethenyl]-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-[( E)-2-

phenylethenyl]-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

13
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1 O-car boxam de, _ _ _
(6aR, 7aSs, 8S, 11aS) - 2- [ (but yl am no) net hyl ] -5, 8- bi s(di net

whgdoansassy - 9, 11a, 12- tri hydroxy-1 PCT/US2004/040850

1, 13-di oxo-6,6a,7,7a,8,11,1 1a,1
3-octahydrotetraceno[ 2,1 -d][1, 3]oxazole- 1
0- car boxam de,

(@R T568%1 as;@ b@(&m@tf@%;@t@ﬂaﬂm BRyadxy-2gAH 2l h

%tBW{}SP%EW]'}?ﬁ)WﬁH :|1j3 ipXg:p.6a, 74, i1 terte- q@am@tr%tht;@eoo[z -
12, d@xazol e- 1 O-carboxam de an .
%2?%68811}1%5[%?@?[ (f /t-butylam no)nmethyl]-5, 8-bis(d
i met hyl am no) -9, 11a 12- trihydroxy-1
16&!3 7d8$8>@‘r163$§-6 87b|§(@m$etﬂylémﬂqo 8,11a 12—tr|hydrox -2-[(E)-2-(3-
t ah ceno oxazol
6“%5?’8(8% )& lon ilé? é{ﬂ%oé‘@%ﬁawﬁgﬁ 1o‘f1at‘t$eoqtﬁ%@imte’rmeno[2 1-

id)[d |Asi@zdlboDecaseh@ffikd fromthe group: (7aS, 8S,1
10';[8) 8- (di met hyl am no) - 2- [ 4- (di met hyl ani no) phenyl ] -9,

11a,1 3-trihydroxy- 11,12-dioxo-7,7a,8,1
16&5,@3361@9@&5@@&@%6@@&%@% ,ﬂa%hélhy%}da&@zz—fzbfz- _0-

Carfﬁw&ﬁé@%@ﬂ%@ 1 Adcloyovhent7a.8, 1 1 artdantshhygintehapool2, -
1][13]oxdk61%a-06a@EoxEmicR, 8, 1
1, 1a, 13- oct ahydr ot etraceno[2 1-d] [ 1, 3] oxazol e- 10- car bo

xani de,

(68R 72838 H dNaD-bs oﬁfm ném.ﬁwiztwé)@nm)or@prﬂem Stfardyfii h

?d{} ﬁ?ofﬂgsg(ggxw Ei3 gloﬁ% a17a7q,8 11,11a,13-octahydrotetraceno[2,1-
sjfoslxbysle-avesarmxemple?, 1-d] [ 1, 3] oxazol e-1 O-

car boxam de,

(6aR,7a8,85,11 aS)-5,8-bis(dimethylamino)—2-[(E)-2-(2—ﬂuorophenyl)ethenyl]—
9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide,

(6aR,7aS,85,11 aS)-2-(chloromethyl)-5,8-bis(dimethylamino)-9,11a, 1 2-trihydroxy-
11,13-dioxo-6,62,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7a5,85,11 aS)-5,8-bis(dimethylamino)-2—[(dimethylamino)methyl]-g,1 1a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,85,11 aS)-5,8-bis(dimethylamino)-9,11a,1 2-trihydroxy-11,13-dioxo-2-
(pyrrolidin-1-ylmethyl)-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,
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(7aS, 8S, 11aS) - 5, 8- bi s(di nmet hyl am no) - 2- (3-f | uor ophenyl
)-9, 11a, 13-tri hydroxy-1 1,12- dioxo-7,7a,8,11,1 1a,1

wQ20vensdsyrir ot et raceno[ 2,1 -d][1, 3] oxazol e-1  PCT/US2004/040850

0- car boxam de, (6aR 7aS _ _ _
8S, 11aS) - 2- (4- cyanophenyl ) - 5, 8- bi s(di nmet hyl am no) -9, 11
a, 12-tri hydroxy- 11, 13-di oxo-6,6a,7,7a,8,1

LphharabB et K B Rlithah§RRfirmo)-b, Pl - Rhrag Rl £13-Gioxo-2-

rbo wnge,

(BaRY Pty 96257 0 61 19 Wi ogalurateacenpia,cdll notazole-
Hg&bﬂﬁkghﬁﬁ%l]-Q,lla,12- trihydroxy-1

1, 13-di oxo-6,6a,7,7a,8,1 1,11a,1

3-octahydrotetraceno[ 2,1 -d][1, 3] oxazol e-

a - -5,8- - 19.
e L A Loty R & paggaminoLo.41a, 12,
itrﬂﬁ(ﬁmﬂﬁﬂﬁd}'@@g@@% 723111 1 @teeiriydretelraceno[2,1-d][1,3]oxazole-
Jodamaidea, 7, 7a,8,1 1, 11a, 13- oct ahydrot etraceno[ 2, 1
- d][1, 3] oxazol e-1 0- car boxani de, o
(6aR, 7aSs, 8S, 11aS) - 2- [ 4- (benzyl oxy) phenyl ] -5, 8-bi s(di ne

i?ﬁéia?;’g%? gs%%’;@}ﬁ@)g'”{se?“fﬁb{ﬁ*ﬁ%i}%,12-trlhydroxy-1 1,18-dioxo-2-

ey am oeky i-8dab 2811 d] pdl 3xaistwdsttetraceno[2,1-d][1,3]oxazole-

10-carfoRaMmRIEI e L
(6aR, 7as, 8S, 11aS) - 2- ( 2, 4- di hydr oxyphenyl ) -5, 8- bi s(di ne
t hyl am no) -9, 11a, 12- trihydroxy-1

2F3748,859188)02 | (fertliSutParkiholméRyid-5, 8-bis(djmethylamino)-9,11a,12-
g’?—o t ahydr ot e?%gceno g 1 -Oz:]“[ 1?'%] oxaz(ol e- y )
;Lr@ygré)‘xb}é;(d ;}Tdécggo-&Ga,?, a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-

G 6aRboraMBS, 11aS) - 5, 8- bi s(di met hyl am no) - 2- (3-fl uoro-4
- met hoxyphenyl ) -9, 11a, 12- tri hydroxy-1
1, 13-di oxo-6, 6a,7,7a,8,11,1 1a,1

Brat6iradnashistunbis 8C88 Mvenflon Abillide Hd3¥ 8RR from the group:

10- car boxani de,

(7aS,885,11a8)-8-(dimethylamino)-2-[4-(dimethylamino)phenyl]-9,11a, 1 3-trihydroxy-
11,12-dioxo-7,7a,8,11,11a,12-hexahydronaphthaceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7aS,85,11a8)-2-tert-butyl-5,8-bis(dimethylamino)-9,11a, 1 2-trihydroxy-11,13-
dioxo-6,6a,7,7a,8,11,11a,13-octahyd rotetraceno[2,1-d][1,3]oxazole-10-carboxamide,

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,1 2-trihydroxy-2-(4-methylphenyl)-

11,13-dioxo0-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(7aS,85,11a8)-5,8-bis(dimethylamino)-2-(3-fluorophenyl)-9,11a, 1 3-trihydroxy-11,12-
dioxo-7,7a,8,11,11a,12-hexahydrotetraceno[2,1-d][1,3]oxazole-1 0-carboxamide,
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(6aR, 7aS, 8S, 1 _ _ .
laS)-2-(1, 3- benzodi oxol -5-yl) -5, 8-bi s(di net hyl am no) -9

WQ 200356528 tri hydroxy-1 1, 13-di oxo-6, 6a, 7, 7a, 8PA1/P32004/040850

la,1 3-octahydrotetraceno[2,1 -d][1, 3] oxazol e-

10- car boxam de, _
(6aR 7aS, 8S, 11aS) - 5, 8- bi s(di met hyl am no) -9, 11a, 12-trih

3(/ ’a?f,( 6a:St1,Er3%gi%ﬁgéi§%ﬁlgﬁ;%?gr‘é/’l)g;a?-l?isgdérpgt’hxlamino)-9,1 1a,12-trihydroxy-
1, 1EadioR-6.6a ahKaa8.01 .41 a.48octhgd mtetra]??rb,[iﬁ]‘ @gaz&(]%mzdle-r: ol-

- B de, (6aR, 7aS, 8S, 11aS) - 1aS) - 5, 8- bi s(di net hyl a
%a?}%{x-g& 11a, 12-tri hydroxy-1 , 113-di oxo- 2-
(2,4,5-triethoxyphenyl)-6,6a,7,7a,8,1
16 2ad BOABIEH AL RIHERAAMNR) b1 biheth REREIbRany-o, 112, 12-
(eRreas 1813-dioxsP.68, 787084 (| dil e Brogtahpiimisiraderdd2, 1 191 t3]dxazole-

Y earlide Mmet hyl -1 Hindol - 2-yl)-1
1%3-%?’%%466, 6a,7,7a,8, 11,1 la,1
3-oct ahydrotetraceno[ 2,1-d][1, 3] oxazole- 1

By 2 o P 2 YRR PR R o gl
1 i iy droav 4l ,12-diaxoi§al7 GryB; 11, 11a,13-octahydrotetraceno[2,1-
%][4%98{?9 8:19-Sfockakiyd: 1 1, 11a, 1

3-octa ygl

rotetraceno] 2, 1-d] [ 1, 3] oxazol e-
10- car boxam de and

n - bi ' lLam.nok:- 2-.4- X
5@%5%&?@53 ﬁ-a,- 42(_%et§zr%x§/wg@}§,%-bqghlﬂ%}hﬁar{1lﬁo)(g,ﬂ( X,Ll 8:
trilyglrexyold ol Bdliexe-8,6a4, #,8,11,11a.4 3bctahydrotetraceno[2,1-d][1,3]oxazole-
JoachishuAigt etraceno[ 2,1 -d][1, 3] oxazol e-

10- carboxam’de. Preferred conpounds include those
sel ected fromthe group:

] | 3S) 4513 D | TRt byl and. - okt tid h
(BOE ISR S AT e ki) 7 1
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7a8,88,11a8)-5,8-bis(dimethylamino)-2-(3-fluoro-4-methoxyphenyl)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7a8,885,11a8)-2-(1,3-benzodioxol-5-yl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-

(2,4,6-trimethoxyphenyl)-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide,
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3-yl-6,6a,7,7a,8,1 1,11a, 13-octahydrotetraceno[ 2,1
-d] [ 1, 3] oxazol e-1 O-car boxam de,

W@ eR07&AR 8S, 11aS) - 2- (1- benzof uran- 2-yl ) - 5, 8- bPGT/UE2004/610850

yl am no) -9, 11a, 12- tri hydroxy-1
1, 13-di oxo-6,6a,7,7a,8,1 1,11a,1
3-octahydrotetraceno[ 2,1 -d][1, 3] oxazol e-

(P ABED 4T s P imphyminRS R By R 2

(2.4H-tigthoxyrhedylpBypal7, 74.8.31,1 <[11a,o ?@c&h@drp’rktréaelﬂa[ﬂJ -d][1,3]oxazole-
= hydr ot et raceno| 2,

-118]1(%%%(%&@523 )é- r18 ga£ boxam de, {5-[(6aR, 7aS, 8S, 1

1aS) - 10- (am nocar bonyl ) - 5, 8- bi s(di net hyl am no) -9,

1o e g RSO 1S Sy e

ydol-2-W)eiriy13-diexdrl6agc za, &t &,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-

(4B mgo%' 11aS) - 2- (1- benzot hi en-3-yl ) -5, 8-bi s(di neth
;}?gcr%r%o -9, 11a, 12-tri hydroxy-1

1,13-di oxo-6,6a,7,7a,8,1 1,1
é@e(\:%;?%%%gﬁlﬁég?-@%ggé@gg@fﬁéé?ybiéj,glb%(g%%ﬁ%a%iﬁé)-&1 1a,12-

tarspraxy 8-15i3sdidkareBhy, a8, b ) 1 8 1 3-otmhydrotetraceno[2,1-d][1,3]oxazole-

t =11, 13-di -2-(1, 3-
t%%%l%%gg%\/ r&%, 6a, 7|, %?8, 1(
1, 11a, 13- oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
RSB e 2 o ety oL - e ARR S 1212
ifyydrgxar1d xi-dioxot@.8ad, ex&1 D1 1y 8-odiahydretgtraerede, 7-df4,3Rxkzole-

] -act ahydr ot et raceno[ 2, 1-d] [ 1, 3] oxazol
39]1@’&’}‘%%’%% de and

(6aR, 7as, 8S, 11aS) - 5, 8- bi s(di net hyl am no) -9, 11a, 1i-t rih
e [ 1 S 07 3= V- 6 7,7a, 8,
ﬁ%@?g‘i%‘?’ﬁ%ﬁh"sl’ ro éetzt P%%:&égr%%%hl-%f[tq% %r?gg’(azol e-1 0-

(6aR,7a8,85,11a8S)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-thien-
3-yl-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide,

(6aR,7aS,85,11a8S)-2-(1-benzofuran-2-yl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-

10-carboxamide,

(6aR,7aS,88,11a8)-5,8-bis(dimethylamino)-2-(2-furyl)-9,11a,12-trihydroxy-11,13-
dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide,

{5-[(6aR,7aS,8S,11a8)-10-(aminocarbonyl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,72a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazol-2-

yl}-2-furylimethyl acetate,

(6aR,7a8,85,11a8)-2-(1-benzothien-3-yl)-5,8-bis(dimethylamino)-9,11a,12-
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carboxam de. An additional enbodi ment of the invention
is a process for the preparation of a conpound of the

w0 o00s05e380H or a pharnmaceutical A accept abl e saP@T/US2004/040850

thereof wherein: X is selected from hydrogen, am no,
NR1R2, alkyl of 1 to 12 carbon atons optionally
substituted., aryl of 6, 10 or 14 carbon atons

e L ; i . it

RS 1 SBT3 1 SRRl BR TR 4ol Fitagrote

R 8EEe, R1 and R2 are each independently H or

al kyl of 1 to 12 carbon atons orRl and R2 when

\cs)%ionall taken together with the nitrogen atomto
Poﬁa%éé{? 1p8)-8.0this{ Aietpthydaming)-8,11 @ 12-tninyabedyeld ,13-dioxo-2-(1,3-

stndzb)-at F b L D ahvhrd >

hydr og e)ﬁfja’ al Ejlg%g? 11%} J(()g ?%a%%érrg%ﬁé%tngﬁéé? gm ’?g)nqlgﬁl?1 0-

saberamigeed, aryl of 6, 10 or 14 carbon atons

optionally substituted, al kenyl of 2 to 12 carbon

tionally substituted, vinyl, alkynyl of 2 to

at ons o

i@%é@%gﬁJéﬁﬁ}ﬁé, Sehir(diediamisale t 12, li2-dihyarmkyHa | Bediono-2-
et By P22 JrooleBidMoonole 1-ql lpasngr .
gaERYABIR 88dcl i ne of the formula OH

(6aR,7a8,85,11a8)-5,8-bis(dimethylamino)-9, 1 1a,12-trihydroxy-11,13-dioxo-2-

pyridin-3-yl-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide.

An additional embodiment of the invention is a process for the preparation of
a compound of the formula

NH,

or a pharmaceutically acceptable salt thereof

wherein:
X is selected from hydrogen, amino, NR'R?, alkyl of 1 to 12 carbon atoms optionally
substituted., aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl optionally

substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R? are each independently H or alkyl of 1 to 12 carbon atoms or

18



or a pharmaceutical”™ acceptable salt thereof with
2-chl orotrinet hoxyethane in an aprotic solvent to
w@bdosn0sh538 chl oro conmpound of the fornula b. reRBCT/USP04/040850
the chloro conpound with an am ne RLR2NH to fornma
substituted am ne of the fornmulac. hydrolyzing the
substituted amne with acid to give a conpound of the
frpr il : ' h&yi i i
R e o] el P A A\ SREBEH Aftnflo fhich each s
Fiesladfenn apde dimenberse setwatpd bydreearkon Bngy( CH3) 2 and
the amne RIRZNH is tbutyl amne. In a preferred
enbodi ment of the process the conpound

[Yais-seleated dranblayalrddea, alkyl-of 4.3e BR sadiometidgd aptionally Qibisttufel, aryl

5 LB | A 0V OIBRLA a3 g s
Dpiioresty saostihigh tvingt aligod obaxan® darbon atonpheptioaalstdubetlittd
%ﬁgg]gfogg,lre salt thereof is prepared. A further

nt of the invention is a process for the
preparation of a conmpound of the fornulawherein: Xis
SEhBaLi r hydrogen, amino, NR1R2, alkylof 1 to 12
ca,fr@on'ﬁ F?;ensgéﬁg,p“ onal Iy substituted , aryl of 6, 10 or
10 14 carbon atoms optionally substituted, vinyl,

: . ¥ , ; 2 tp 12

A R R o e o
Seexeiasytlindepthedeornodly H or al kyl of 1 to 12 carbon
at ons or

NH,

or a pharmaceutically acceptiable salt thereof

15  with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula

NH,

20 b reacting the chloro compound with an amine R'R2NH to form a substituted
amine of the formula

19
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Rl and R2 when optionally taken together with the
nitrogen atomto which each is attached forma 3 to 7

woreosbesesas sat ur at ed hydrocarbon ring; m Y i s Bel/8810841040850

from hydrogen, alkyl of 1 to 12 carbon atons
optionally substituted, aryl of 6, 10 or 14 carbon
atons optionally substituted, al kenyl of 2 to 12
carbon atons optionally substltuted*/y1nyl al kynyl of
2 to 12 carbon atons op‘lonaILy sqbétltuted and

hal ogen; or a phar ne W Zgecéptiabl emsal t t her eof
conprising the steps: i I
7-(substituted)-8-(s
deoxytetracycline a
pharnaceutlcalﬁ‘acc- 3
2-chl orotrinet hoxyefhane i n an aprotlc sol vent to

afford a chloro/ﬁonpound of the fornmul ab. reacting the

chl oro conmpound®with acid to give 9-(2- ;

chl or onmet hyl car bonyl am no) substi t ut ed- 6- denet hyl - 6- deo
xytetracycline of the formula

C. hydrolyzing the substituted amine with acid to give a compound of the formula

d. isolating the compound or a pharmaceutically acceptable salt thereof.

In a preferred embodiment of the process X is N(CH;), and the amine R'R?NH is t-
butyl amine.

In a preferred embodiment of the process the compound [4S-(40,4aa,5a0,12a0)]-
4,7-Bis(dimethylamino)-9-[2-(1,1-dimethylethylamino)acetylamino]-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide or a pharmaceutically acceptable salt thereof is prepared.

A further embodiment of the invention is a process for the preparation of a
compound of the formula

NHz

20



NH OH OH c. reacting the
9- (2-chl or onet hyl car bonyl am no) substi t ut ed- 6- denet hyl -

 W®200dem598 et racycline with am ne RLR2ZNH t o gi VECEHUS2004/040850

10

15

20

conpound of the formula HOH Ol H and d. isolating

the conpound or a pharmaceutical ® acceptabl e salt

thereof. In a preferred enbodi nent of the process X is
N(CH3)2 and the amine RLR2ZNH is tbutyl amne. In a
preferred enbodi nent of the process the conpound
[wigereina, 4aa, 5aa, 12aa)] - 4, 7- Bi s(di net hyl ani no)-9-[2~(1

, 1-di met hyl et hyl am no) acetyl am no] -1, 4, 4a, 5, 5a, 6, 1

1, 12a-octahydro-3,1 0, 12, 12a-t et rahydroxy-1

, 1 Is-stilevias from hagiop bia cenies, AR 8% aliytief dto 2 carbon atoms optionally

P : ut | ~ f. Ls..prepared. ..
CABTRRB LS, 305 L S, S0ls SRBEAD s RGP oty
cauppiiiuted, atkynyhef 2 tir tAudaab@Hat@mEidptionadly shbstiteted ahd balbden;
acceptable salt thereof wherein: X is selected from

hydr ogen, am no, NRL1R2, alkylof 1 to 12 carbon atons
oiptangrf¥f drg each independently H or alkyl of 1 to 12 carbon atoms or

R' and R® when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

Y is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl
of 6, 10 or 14 carbon atoms optionally substituted, alkenyl of 2 to 12 carbon atoms
optionally substituted, vinyl, alkynyl of 2 to 12 carbon atoms optionally substituted
and halogen;

or a pharmaceutically acceptable salt thereof

comprising the steps:

a. reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracycline of the formula

or a pharmaceutically acceptable salt thereof
with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of

the formula
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substituted , aryl of 6, 10 or 14 carbon atons
optionally substituted, vinyl optionally substituted,

wa@bkdogngdssof 2 to 12 carbon atons optional |y suPSTL/US200€010850

and hal ogen; Rl and R2 are each independently H or
alkyl of 1 to 12 carbon atons or Rl and R2 when
optionally taken together with the nitrogen atomto
whi ch each is attached forma 3 tq 7 nmber ed
saturated hydrocarbon fing; Y is sefected from

hydr ogen, al kyl ofx 1l tQ optionally
substituted, aryl o 7
optionally substitutg
atons optionally sist e 3

12 carbon atons opt\yonally llsubstituled d
produced by the protess conprising the steps: a.
reacting o ;

7- (substituted)-8-(substituted)-9-am no-6-denet hyl - 6-
deoxytetracycline of the fornmulaor a pharmaceutical
deceptragttingsdiae chledecospound with 2¢idhd givetr@net hoxyet hane

[ j f ound
RS e ek B e R o A T SRR R afthe
defimiéa RIR2NH to forma substituted amine of the formula
c. hydrolyzing the substituted am n%vvi h acid to give
a compound of the fornul & OH OH ; andy. isolating the
conmpound or a pharmateut jical Ly saccept abl e ,sal t

YE 0 e process X is

thereof. In a prefeerrey eny
N( CH3) 2 and t@,wﬁi\ne I
OH

NH

C. reacting the 9-(2-chloromethylcarbonylamino)substituted-6-demethyl-6-
deoxytetracycline with amine R'R®NH to give a compound of the formula

d. isolating the compound or a pharmaceutically acceptable salt thereof.

In a preferred embodiment of the process X is N(CH3). and the amine R'R®NH is t-
butyl amine.

In a preferred embodiment of the process the compound [4S-(40,4aa,5a0,12a0:)]-
4,7-Bis(dimethylamino)-9-[2-(1,1-dimethylethylamino)acetylamino]-

22



10

15

20

25

amne. In a preferred enbodi mrent of the process the
conpound [4S-(4a, 4aa, 5a a, 12a a)] -

wa 200585661 met hyl ami no) - 9-[ 2- (1, 1- di net hyl et hyPEIUS2)HE10850

etylamno]- 1,4,48,5,58,6,1 1, 12a-octahydro-3,1
0,12, 12a-tetrahydroxy-1, 11- di oxo- 2-
napht hacenecar boxam de or a pharmaceutically t I

f ona
R e s T R S L o
@@RRH@PSWP%M&@lwr&mf@ﬂmﬁcﬁﬁmhwcwgretﬁble@aﬁ thgredii R2pared.
al kylof 1 to 12 carbon atons optionally substituted
aryl of 6, 10 or 14 carbon atonms optionally
subst i Araeditional pgpbodiptentbeiahe inveniinstis agomgourd tijthg formtla
2 to 12 carbon atons optionally substituted and
hal ogen; R1L and R2 are each independently H or al kyl
of 1 to 12 carbon atons orx when optldﬁ&kry t aken
together with the nitrogen atom to WM|Gh each is
attached formax3 te 7 wefibe ; >d HYdr ocar bon
ring; Yis selected|fro of 1to 12
carbon atons ppty a 75T J -f B: 10 or

to 12 carbon atonsopti onal‘i”y stibst i°t ut éd v‘?nyl
arlapharmedeically aczeptableealt Hteveaf opt i onal I y subst i t ut ed
and hal ogen; or a pharmaceutically acceptable salt

t hereof produced by the process conprising the steps:
wherein:

X is selected from hydrogen, amino, NR'R?, alkyl of 1 to 12 carbon atoms optionally
substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl optionally
substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R? are each independently H or alkyl of 1 to 12 carbon atoms or
R" and R? when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

Y is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl
of 6, 10 or 14 carbon atoms optionally substituted, alkenyl of 2 to 12 carbon atoms
optionally substituted, vinyl, alkynyl of 2 to 12 carbon atoms optionally substituted
and halogen;

produced by the process comprising the steps:

a. reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracycline of the formula
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a. reacting
7-(substituted)-8-(substituted)-9-am no-6-denet hyl -

welewPsess acycl i ne of the fornula NH or a PCT/US2004/040850

pharmaceutically acceptable salt thereof wth

2-chl orotrinet hoxyethane in an aprotic solvent to
afford a chloro conpound of the fornmula b. reacting
the chloro conpound with acid to.give 9-(2-
chloronethylcarbonyla"no)substlt ed 6- demet hyl - 6- deo
xytetracycl i ne of Y he jf or -Ia .

9- (2-chl oronet hyl caji
6- deoxytetracycling
conmpound of the fqEmiNa;
or a pharmaceutical” gc Salit thereof. In a
preferred enbodi nent o t he process X i's N(CH3) 2 and

t fe Rharmeceutioaly-peospiabla salt thereele. 1n a preferred

apaodi PR

Bi s ducm_\?'f"gﬁoﬁo) 9- gaqua%r&ﬂgl%r?eﬂ/t@ ytéé%fﬁ ﬁljcizél?nﬂlJrjlr(()))Abél%1 oupd of
ahe ua 4. 4a, 5, 5a, 6, 11 1 2aoct ahydr o-

3,10, 12, 12a-tetrahydroxy-1 ,1

i -di oxo- 2- naphthacenecarboxanlde or pharmaceutical ly
acceptable salt thereofy is preparédmb? t he

process. DESCRI PTI ON OF |THE PREFERREB ENBODINENTS The

novel conpounds of “the pee ot may be
4 NH,

readily prepared in

b. reacting the chloro compound with an amine R'R®NH to form a substituted
amine of the formula
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accordance with the followi ng Schene |I. The starting
7-(substituted)-8-(substituted)-9-am no-6-denethyl -6-d

weogpstssacycl i nes 1 or pharnmaceuti cal A acceptB@I/8S2004/040850

salts thereof where X and Y are herei nbefore defined
are reacted wth al dehyde RCHO in the presence of
2,3-dichloro-5, 6- dicyano-1, 4-benzoqui none (DDQ to
af ford benzoxazole 2 and 3 (Procedure A). As further
descri bed, reaction of
d- ( suiseleing thecyonspousd B & PhammagpuiinallyPerePiiR Pt theneok -
deoxytetracyclines 1 or pharnaceutical ™ acceptable
salts thereof where X and Y are hereinbefore defined
kraprieteiadeembpdimentof H?eonr@cqss X isN(CHo 8% e, areing i '\“‘h IS t-
&m,qgﬁgglc sol vent such as N, N-di net hyl f or mam de ( DVF)
o gi ve chl oronet hyl - benzoxazole 4 , optlonally

i sol ated, then converted to substituted am ne 5 by
e pisferracearobodiment of kheaproaessriae gorPPyEHAar(4a, Eyoc Saa,12a0)]-

e LR R e s T
h4ckepx o 6t1r1a‘t%aed>crtatfwd6> 8 wedeé@aftetr@)ydrqnydrul s}@xes%f
§%@ﬁ£@%?%+}§§%ﬁ?§ gfg gﬁaﬁlnéi‘:'eﬁﬁ%%lly acceptable salt thereof is prepared.
substi t ut ed- 6- denet hyl - 6- deoxytetracycline 7 which may
be further reacted with amne 9 to give

9- (2-substituted am nonet hyl

bearbatgitienal ampedibent ofiihe thveation a compound of the formula

di net hyl - 6- deoxytetracycline 6. Additionally, reaction
of

7-(substituted)-8~(substituted)-9-am no-6-denet hyl - 6-
deoxytetracyclines 1 or pharmaceutical” acceptable
salts thereof wth thi ocar"bonyl di i m giaﬂol e provides

wherein:

X is selected from hydrogen, amino, NR'R?, alkyl of 1 to 12 carbon atoms optionally
substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl optionally
substituted, alkyny! of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R? are each independently H or alky! of 1 to 12 carbon atoms or

when optionally taken together with the nitrogen atom to which each is attached form
a 3 to 7 membered saturated hydrocarbon ring;

Y is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl

of 6, 10 or 14 carbon atoms optionally substituted, alkenyl of 2 to 12 carbon atoms
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presence of an am ne which includes
N, N- di i sopropyl et hyl am ne affords oxazole 10

w@ Rsosdes e C). Preferably, amne 9 in the preper/a810041040850

of 9-(2-substituted am nonet hyl
car bonyl am no) substi t ut ed- 6-di net hyl - 6- deoxyt etracycl i

ne 6, in Schene | is tbutylam ne.Procedure C (Cont)
gﬁnﬁmﬁy gﬁbs@‘tdté@ Rfrﬁlpléh}{%{/\% Q% Hg ca%ﬁ%ﬁ)rgse %tirogséﬂy éﬂi)g'iu@d

?thb@@%@nyl d| i m dazol e "xya VOCH3r OCH3 d OCH3
BF 2pRdMhSebhitalFaEEE JoiiR SaHER A H

produced by the process comprising the steps:

a. reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyi-6-
deoxytetracycline of the formula

or a pharmaceutically acceptable salt thereof

with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula

NH

b. reacting the chloro compound with acid to give 9-(2-
chloromethylcarbonylamino)substituted-6-demethyl-6-deoxytetracycline of the
formula

NHa

c. reacting the 9-(2-chloromethylcarbonylamino)substituted-6-demethyl-6-
deoxytetracycline with amine R'R®NH to give a compound of the formula

26



x[ OCCHB RR X\ M N \ ~HHx c | \Procedure B HR2
9\ YOHRL OO+' OO/ 5 R2 H+ ProcedureD RL O* O
WM(@SAO_S(JSH; h-rf Ol O R2 NHAs shown in Scheme |PCT/UR®04/040850
starting 7-(substituted)-8-(substituted)-9~am no-6-

5 d isolating the compound or a pharmaceutically acceptable salt thereof.

In a preferred embodiment of the process X is N(CHs)2 and the amine R'R®NH is t-
butyl amine.

10  In a preferred embodiment the compound [4S-(4a,4a0,5a0,12aa)]-4,7-
Bis(dimethylamino)-9-[2-(1,1-dimethylethylamino)acetylamino]-1 /4,4a,5,5a,6,11,12a-
octahydro-3,10,12,12a-tetrahydroxy-1,11 -dioxo-2-naphthacenecarboxamide or a
pharmaceutically acceptable salt thereof is prepared by the process.

15
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denet hyl - 6- deoxytetracyclines 1 or pharmaceutical
acceptabl e salts thereof where X and Y are

wheoosiosdsas or e defined are reacted with a nmet hyPCT/US2004/040850

orthoester to afford nethyl benzoxazole derivative 11.
Aci d hydrolysis of nethyl benzoxazol e derivative 11

af fordsM -acetyl derivative 12. Schenme Il OCH3 p
H3CnO>vOQCCHH33 ort hoester N MY- Oo OH H3C 11 x f
HHY OOH O0OH" 0 O 12Reactions are perforned in a
sol vent appropriate to the reagents and materials

eHRSeRASTIONfORYHEBREF WR&%E@MH%%@E@Q@“ on being

effected. It Is understoo led in the art
of organic synthesis that the various functionalities

DTS b 53 e o B 6 Ml
neesedsnce withjtiel tpdawing Sehetme It he order of synthetic

steps, protecting groups, if required, and _
deprotection conditions. Substituents on the starting
mhitestpding Migybgituted)-8-(substituted)-9-amino-6-demethyl-6-deoxytetracyclines

1 or pharmaceutically acceptable salts thereof where X and Y are hereinbefore
defined are reacted with aldehyde RCHO in the presence of 2,3-dichloro-5,6-
dicyano-1,4-benzoquinone (DDQ) to afford benzoxazole 2 and 3 (Procedure A). As
further described, reaction of 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracyclines 1 or pharmaceutically acceptable salts thereof where X and Y are
hereinbefore defined are reacted with 2-chloro-1,1,1-trimethoxy-ethane in an aprotic
solvent such as N,N-dimethylformamide (DMF) to give chloromethyl-benzoxazole 4 ,
optionally isolated, then converted to substituted amine 5 by further reaction with an
amine 9 (Procedure B) . Hydrolysis of amine 5 affords 9-(2-substituted aminomethyl
carbonylamino)substituted-6-dimethyl-6-deoxytetracycline 6 (Procedure D).
Hydrolysis of chloromethylbenzoxazole 4 gives 9-(2-chloromethylcarbonyl-
amino)substituted-6-demethyl-6-deoxytetracycline 7 which may be further reacted
with amine 9 to give 9-(2-substituted aminomethyl carbonylamino)substituted-6-
dimethyl-6-deoxytetracycline 6.

Additionally, reaction of 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracyclines 1 or pharmaceutically acceptable salts thereof with
thiocarbonyldiimidazole provides thio 8 followed by alkylation with RCH,Br in the
presence of an amine which includes N,N-diisopropylethylamine affords oxazole 10
(Procedure C).

Preferably, amine 9 in the preparation of 9-(2-substituted aminomethyl
carbonylamino)substituted-8-dimethyl-6-deoxytetracycline 6, in Scheme | is t-
butylamine.
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i nconpatible with some of the reaction conditions.
Such restrictions to the substituents which are
weevpasiskd e with the reaction conditions will BPEI/US2004/040850

apparent to one skilled in the art. Sone of the

conmpounds of the hereinbefore descri bed schenes have
center of asymmetry. The conpounds may, therefore,

exist in at |east twoyand oftep-nore stereoisoneric
forms. The present yj nyentiton tencogpasses al lgohame |

ghpaunds whet her free Trom ot her

Rro (Cont A
% éﬁgg@ﬁyé@mﬁc@& : -@ hefNHst er eoi soners in

st ereol soners oOr agr

any proportiop-and \{ hlis gnclntes, §f or imstancel,_l\ly/
racemic mixtlre of ggnantiomers as wekl & He B :
di ast gf eoireri e\ xture ofoi SOMeLS. The e
conf i gurat BonHa any conpound rmy)tga\.
ANt oN: Ay~ crystall ography. PhaHrace
accepiab 3 Qi Nthe compounds of the invention nay
[ S tial conpl exes such asyal yni num
maghesi um manganese and cgnpl ex salts;
i norgani ¢ and organic salts and correspon i}_rllg Manni ch
bases addyct s uysing methods known to those fskilled in
the art Q)qﬁ%go@.dw@&ggl@,ﬁmn’pr ehensi ve Organic
Tr ansf ti on&NNm Publ i g &, 411415, 1989
lly, 4t he sconpounds of Yhe invéntion ate
7 Ic salts such as ir orhlY

hydr o rdrel odi,c, phosphori e; NH,
. = N
sul e Sy @ roghi 4l salts such as “acg nzodt e,
citrate, gysteine or other amngaCids, fumaratg,
1
Procedure A | RCHO/DDQ N l N
/
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gl ycol ate, nmal eate, succinate, tartrate al kyl sul fonate

or arylsulfonate. The salt formation preferentially
W@e@ansesss t h t he C(4)-di met hyl am no group whenP¢DU81004040850

inorganic salts. The salts are preferred for oral and

parenteral adm nistration. Standard Phar macol ogi cal

Test Procedures Methods for in Vitro Antibacteri al

ensaHo@h 9 RBRSTT, bR @; 0D CERLPB M S

At Teron R oH D 7 (b dlte PR FERE AP B arinc

eVt Pedeayytetmeydlines bi @thesmasautidalyscnepteblelsglid thereof where

e &y BieC hardinpd E@%ﬂ e

Nat | onal %%ﬁ%ﬁ@?ﬁ%@%ﬁ%ﬁ?%@ or a%ggyopéto %%8%39@0”
(Mediayl 8§nzQyazolq darivative ht Aeid hydighysistef (Bl bpBRhzole derivative
GaGHBME W dciyl Mbvakive §5e medi um enpl oyed in the
testing procedures. Mcrotiter plates containing

serial dilutions of each antim crobial agent are

i nocul ated with each organismto yield the appropriate
density (105 CFU m) in a 100m final volunme. The
plates are incubated for 18 - 22 houydhese B50C in

anmbi ent air. The m ni mabgihi bitory concentration for
all isolat es\i s defi ned as%ddp@ | onest conce\nt/rati on of

gnt Xmi cr.obi alNagent t H&C cosl et el y< i nhj,bi ;34 he
oy G : 3 e~ghal_dé

e~QLgani sm as det ecteg s d eye
1. ods Tor Ol ut bi |,
BEsgep bi St $ thoBateteriNQ *

Nationdl Committe for dinicalH&aboratory Standards,
Wayne, PA. TABLE | ANTI BACTERI AL ACTI VI TYOF

( 7- SUBSTI TUTED) - 8- ( SUBSTI TUTED) - 9- ( SUBSTI TUTED) - TETRAC
YCLI NES e
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MC(mg/m) COVMPOUND Exanple 1 Exanple 2 Exanple 3
Exanpl e 4 Exanple 5 Exanple 6 1 E. coli GC2270

W@ e@s084538 >64 >64 >64 >64 >64 >64 2 E. coli GCHEGBEDS2004/040850

(parent GC4560) >64 >64 >64 >64 >64 >64 3 E. coli
4560 (IMP nmutant) 32 8 16 16 4 8 4 E. coli GC2203
(ATCC Control) >64 >64 >64 >64 >64 >64 5 E. coli
GC1073 (tet(B)) >64 >64 >64 >64 >64 >64 6 S. aureus
GCl 131 (Cinical) 16 8 2 16 4 4 7 S . aureus GC6466
Reactiovs) arg pefongPink sph&nBapprapriaaso GEG46Jents and materials

bl HolDay oring rafordmigain sBMCERlS'S P SGY
@8 skilled imthé attlofSirganic eyrshaa@@ihat the(VaTiQG Dontianalifjesl@edent on
b ool ke BRI TR A Sored. i
BRyhegegdiae IUﬁgemghﬁ as 16 atief vesynttestic stepst profe@tiBy groBRs, if
9 i AN B2 S G e g Bt may o
incedpaiibig withpsoomeoldbe tedefidd 68nditidrisniSieh re86ctB8s 88th2166
l‘&@sﬁltuﬂéﬁ@? which are compatible with the reaction conditions will be apparent to one
skilled in the art.

Some of the compounds of the hereinbefore described schemes have center
of asymmetry. The compounds may, therefore, exist in at least two and often more
stereoisomeric forms. The present invention encompasses all stereoisomers of the
compounds whether free from other sterecisomers or admixed with other
stereoisomers in any proportion and thus includes, for instance, racemic mixture of
enantiomers as well as the diastereomeric mixture of isomers. The absolute
configuration of any compound may be determined by conventional X-ray
crystallography.

Pharmaceutically acceptable salts of the compounds of the invention may be
obtained as metal complexes such as aluminum, calcium, iron, magnesium,
manganese and complex salts; inorganic and organic salts and corresponding
Mannich base adducts using methods known to those skilled in the art (Richard C.
Larock, Comprehensive Organic Transformations, VCH Publishers, 411-415, 1989).
Preferably, the compounds of the invention are obtained as inorganic salts such as
hydrochloric, hydrobromic, hydroiodic, phosphoric, nitric or sulfate; or organic salts
such as acetate, benzoate, citrate, cysteine or other amino acids, fumarate,
glycolate, maleate, succinate, tartrate alkylsulfonate or arylsulfonate. The salt
formation preferentially occurs with the C(4)-dimethylamino group when forming

inorganic salts. The salts are preferred for oral and parenteral administration.
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10

15

20

18 M catarrhalis * GC6907 (Cinical) >>6644 1166 1166
3322 19 H. influenzaeo GC6896 (ATCC Control) >>6644

WO 20080604481 >>>666444 >>>666444 20 C. al bi cans PaB0SH04/040850

ATCC (Control) >>6644 >>6644 >>6644 >>>666444
>>>666444 >>>666444TABLE || ANTI BACTERI AL ACTI VI TYOF
(7- SUBSTI TUTED) - S- ( SUBSTI TUTED) - @ SUBSTI TUTED) - TETRACY
CLINES M C Gc/g/m) COMPOUND Exanpl e 7 Exanple 8

Exanpl e 10 Exanple 11 1 E. coli GC2270 (tet(M) >64
>64 >64 >64 2 E. coli GC4559 (parent GC4560) >64 >64

M\%ﬁﬂpﬁaﬁwam&a@é@oéédﬁ%mt ant) 8 16 32 >64 4 E
coli GC2203 (ATCC Control) >64 >64 >64 >64 5 E. coli

GCl 073 (tet(B)) >64 >64 >64 >64 6 S . aureus GCl 131

hatisGer | i i us GC6466 (tet(M) 8 16
??t%dfsgagm.\ﬁgﬁr/\ gﬂ%&%ﬁ&%'%@( M+(K) 88 16 32 9 S .

aureus GCl 079 (tet(K)) 8 16 16 64 10 S . aureus

BB £ X 6 16 64 11 S . aureus
%25136 (ATC%rb&:m?ogb)Qn}gtrgﬁlgﬁ%& 12 E. faecalis GC4555

(ATCC Control) 8 32 16 64 13 E. faecalis GC2267
GihBin(ckobtiNusEaptibili) th8tinkP TRE%h vitro activities of the antibiotics are

determined by the broth microdilution method as recommended by the National
Committee for Clinical Laboratory Standards (NCCLS) (1). Mueller-Hinton 11 broth
(MHBII)(BBL Cockeysville, MD) is the medium employed in the testing procedures.
Microtiter plates containing serial dilutions of each antimicrobial agent are inoculated

with each organism to yield the appropriate density (109 CFU/ml) in a 100 yl final
volume. The plates are incubated for 18 — 22 hours at 350C in ambient air. The

minimal inhibitory concentration for all isolates is defined as the lowest concentration

of antimicrobial agent that completely inhibits the growth of the organism as detected
by the unaided eye.

1. NCCLS. 2000. Methods for Dilution Antimicrobial Susceptibility Tests for

Bacteria That Grow Aerobically; Approved Standards: M7-A5, vol. 20.
National Committe for Clinical Laboratory Standards, Wayne, PA.
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n Vivo) 8 8 4 64 16
) 4 4 464 16 12 E.
8 64 16 13PEI/US2004/040850
8 8 64 16 14 E.

10 S . aureus GC4536 (Smth M
11 S. aureus GC221 6 (ATCC Cont
w0 a®smbis3ss GCA555 (ATCC Control)
faecalis GC2267 (tet(L)+(M+(S
faecalis GC2242 (Van-resi stant 8 4 64 16 15 S .
pneunoni ae * GC4465 (dinical) 2 16 >64 >64 16 S .
pneunoni ae * GC1894 (Clinical) 8 16 16 >64 >64 17 S.
pyogenes * GC4563 (Clinical) 4 16 16 >64 64 18 M
catarrhalis * GC6907 (Cinical) 4 16 4 64 >64 19 H
i nfl uenzaeo GC6896 (ATCC Control) 16 >64 >64 >64 >64
20 C. al bicans GC3066 ATCC (Control) >64 >64 >64 >64
>64TABLE |V ANTI BACTERI AL ACTI VI TYOF
(7- SUBSTI TUTED) - 8- ( SUBSTI TUTED) - 9- ( SUBSTI TUTED) - TETRAC
YCLINES MC (m g/ m) COVMPOUND Exanpl e 17 Exanple 18
Ie 19 Exanpl e 20 Exanple 21 1 E. coli GC2270
(tegl\/p) xH4 >6_§;>§64 >64 >64 2 E. coli GC4559 (pargnﬁr
GC4860) > 6 &O>Q4O0>B 4O N@:g)
2 §§ 4 32 %6l g?§§%?§§%§§§%3 "ATCC %%ntroﬁ)
>645>64 >€4 >64 >64 5 E. coli GCl073 (tet(B)) >64 >64
>641>64 >g§
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6 S. aureus GCl1131 (Cinical) 8 4 4 32 64 7 S . aureus
GC6466 (tet(M) 8 4 4 32 32 8 S . aureus GC6467
w@e@sO83g K)) 8 4 4 32 32 9 S . aureus GC1079 PCEHUSHP)/040850
8 4 4323210 S . aureus GC4536 (Smith MP - In Vivo)
8 4864 64 11 S. aureus C2216 (ATCC Control) 8 4 4
32 32 12 E. faeggaigi éag;‘o4555 (ATCC Control) 8 4 8 64
>64 13 E. faeca B Q@ (L)2(M)e 4%
64 14 E. f*:%\ecal i"s AGC2242 (Van-r esi st ant(&;g;x%%%% %2(/?
15 S. pneugoni ae * GC4465 (Cinical) 32 16 4 >64 >64
16 §, pneugoni ae* GC1894 (Cinical) 32 16 4 64 >64 17
S . Upyogengs * GC4563 (Clinical) 16 16 8 32 >64 18 M
cat&rhalis * GC6907 (Cinical) 16 8 16 32 >64 19 H.
i nf Quenzae® GC6896 (ATCC Control) >64 >64 >64 >64 >64
20 al bi'fgans GC306E$ATCC (Control) >64 >64 >64 >64
>64TABLE & ANTI BAET ATV, Fyr v v II T I T
( 7- BUBSTI THJTED) ASA(BUBSTISITED)C & (SRS OrariFof. PERRAC
YCLENES M (rmg/ m) COVPOUND Exanpl e 22 Exanple 24
Exappl e 25 Exanple 26 1 E. coli GC2270 (tet(M) >64
>64[1>64 >64
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ANTI BACTERI AL ACTIVITY OF

2270

coli

BC4559 (parent

GC4560 (I wP
GC2203 (ATCC Control)

coli
col i

(7- SUBSTI TUTED) - 8- ( SUBSTI TUTED) - 9- ( SUBSTI TUTED) - TETRAC

wOalosmEsS3gv C (nmg/ m ) COVPOUND Exanpl e 27 ExanpP@T/B82004/040850

(tet(M) >64 >64 >64 >64 >64 2 E.
GC4560) >64 >64 >64 >64 >64 3 E.

Exanpl e 29 Exanple 30 Exanple 3 1 1 E.

col i

nutant) 32 16 8 8 4 4 E

coli GClL 073 (tet(B)) >64 >64

>64 >64 >64 >64 >64 5 E.
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17 S . pyogenes * GC4563 (Clinical) 64 16 16 16 8 18
M catarrhalis * GC6907 (Cinical) >64 64 16 32 16 19

woR00s/08d58enzaeo GC6896 ( ATCC Control) >64 >64 PGHUSTHM4/040850

>64 20 C. al bi cans GC3066 ATCC (Control) >64 >64 >64
>64 >64TABLE VII| ANTI BACTERI AL ACTI VI TYCF

( 7- SUBSTI TUTED) - 8- ( SUBSTI TUTED) - 9- ( SUBSTI TUTED) - TETRAC
YCLINES M.C (m @/ &Y TFOND Exentsl @ B2oEcanpbeodd <
Exanpl e 34°Exanpl & 35 EXxanple 36 1 E. coli GC2270 A A
(tet(M) %%4 >64 >64 16 4 2 E. coli GC4559 (parent
GC4360) >624 >64 >64 8 4 3 E. coli GC4560 (I MP nutant)
>64u116 329.50 1 4 E. coli GC2203 (ATCC Control) >64
64 64 4 2 5 E. coli GCL073 (tet(B)) >64 >64 >64 32 4
6 Sg aureys GCl131 (dinical) >64 16 32 0.50 4 7 S.
aur gus GC6@66 (tet(M) >64 32 64 1 4 8 S . aureus
GOSE67 (tEL(M BKE)o BE Vb 8 26, %Y Jubaysole
(teE}K)) $54 16732 4 4 A0 S. aureus GCA536 (St th -
In Mivo) #64 16 64 1 4 11 S. aureus GC221 6 (ATCC
Congol) >64 16 32 0.50 2 12 E. faecalis GC4555 (ATCC
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faecalis GC2267 (tet(L)+(M+(S)) >64 16 32 4 4
faecalis GC2242 (Van-resistant) 64 16 32 1 4 15

13 E
14 E.
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7 S . aureus CC6466 (tet(M) 4 32 32 8 S . aureus
GC6467 (tet(M+(K)) 8 >64 >64 9 S . aureus GCl1 079

W@ e@s05p38 4 64 64 10 S . aureus GCA536 (Smth MPI/USI004/040850

Vivo) 4 16 32 11 S . aureus GC221 6 (ATCC Control) 4
32 32 12 E. faecalis GC4555 (ATCC Control) 2 16 32 13
E. faecalis GC2267 (tet(L)+(M+(S)) 4 64 64 14 E.
faecalis GC2242 (Van-resistant) 2 16 32 15 S
pneunoni ae * GC4465 (Cinical) 1 4 8 16 S . pneunoni ae
* (C1894 (Cinical) 1 4 8 17 S . pyogenes* GC4563
(Cinical) 1 4 8 18 M catarrhalis* GC6907 (dinical)
148 19 H influenzaeo GC6896 (ATCC Control) 4 64 64
20 C. al bicans GC3066 ATCC (Control) >64 >64 >64When
t he conpounds of the invention are enpl oyed as

anti bacterials, they can be conbined with one or nore
pharmaceutical » acceptable carriers, for exanple,
solvents, diluents and the |like, and may be

adm nistered orally in such forns as tablets,

capsul es, dispersible powders, granules, or
suspensi ons @ontaining, for exanple, fromabout 0.05

to 3% of suspendi ng agent, syrups containing, for <«
exaiipl e, frof abo@ &1 FoEYBoR S W & HE o oxere I @
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about 20 to 50% ethanol, and the like, or parenterally
in the formof sterile injectable solutions or

W@ aBpesssons contai ning from about 0.05 to 5% PCT/US2004/040850

suspendi ng agent in an isotonic nedium Such
pharmaceutical preparations may contain, for exanple,
from about 25 to about 90% of the active ingredient in
conbination with the carrier, nore usually between
about 5% and 60% by wei ght. An effective anount of
hepihedomponndsaiitbe Mventingy deg eafpldyed ys ariilgiuterials, tegidan be
; | ght be L nist.ered one to
Ul Fort on G pHERouTERly Ao BB Gt for SRbmb R,
&oheniss dilugntsoand the likediang niayt benadmihisterddeataliyoinauah forms as

[ ' ' enous, . .

RAHER SRl A6l SRR IR LARER Sy A BN KRR, for
texempleg fre®)gbotib® DG &b 5rof rsesnaidjn_giageldlosyargp? odvithining, for
f ' i o ntj on non-.t oxi c
SPTHEHL AT 8 200 SOAYSPH QDB At ompl. o
BORHE2(ete. 5004 ethiahdl, el ihedike,sir pacsntdraliven éig fotrh ?t stehi injectable

i fi . ] age for an .
SEREbAA 5 AR5t clondid HSAUBREY AL 92205 B i n
asajeni¢ ategiupt. Suals pbasnacecticad pregatatiensainty cottyinpfor tkemple, from

SRS 6 ARIPSURE) RIS S AR o S il mor
weHiglhtbetyesreatuiut Akedrtch§0% by wettihet , node and tinme of
PATMGELS Lo bt R RER D Ol BSEUBh ey
dRaérmakagf borbrweight Maelseadminisieed ongloivesinraypdoeay via any
LGS AN S i BLAAST By gpiang
isHe¢UiaiReoss ainttavenbag tiisamuscular, intrasternal injection or infusion
techniques), topical or rectal, in dosage unit formulations containing conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. It will be
understood, however, that the specific dose level and frequency of dosage for any
particular patient may be varied and will depend upon a variety of factors including
the activity of the specific compound employed, the metabolic stability and length of
action of that compound, the age, body weight, general health, sex, diet, mode and
time of administration, rate of excretion, drug combination, the severity of the
particular condition, and the host undergoing therapy.

These active compounds may be administered orally as well as by intravenous,
intramuscular, or subcutaneous routes. Solid cartiers include starch, lactose,
dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, while liquid
carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible
oils such as corn, peanut and sesame oils, as are appropriate to the nature of the
active ingredient and the particular form of administration desired. Adjuvants
customarily employed in the preparation of pharmaceutical compositions may be
advantageously included, such as flavoring agents, coloring agents, preserving
agents, and antioxidants, for example, vitamin E, ascorbic acid, BHT and BHA.
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W@ e@sioses3svat er, pol yet hyl ene gl ycol s, non-i oni BCT/US2004/040850

surfactants and edible oils such as corn, peanut and

sesane oils, as are appropriate to the nature of the

active ingredient and the particular form of

a%mp@éféﬁré@bhé}ﬂna@séttc%fé*orﬁu%@hw&BFc% hauef mLangﬂﬁ’én"#&% the
reparation o arma eut|
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ﬁP@P@W@dS preferretteut i cal conposn tions of conpounds of

f

s BSOS 8o bEARIALcSaiAaR o rpegpoeey.

Falttipps Prasuspensionscaaf shepedictive @pquqnésja@afnaedpaselofu | led

%ﬁQﬁr‘rHc% lchfﬁéccféngb@ %Itrc%]ﬁ'b%g .?éjaré&ﬁ v&ﬁ%’%ﬁh&%gﬁ rhiRed with a
re err ese active conpou

aaﬁ@qﬂ@@t’s@%as pedrexit-eiogyirliutnsei lalsp@rp@ns tamelab de prepared in

SPb a0 i AMEISLRE, B TS BEIS 0" Ry
gengilist stprage fmt ¥ge, Higbe atsiparaiipReconizinla resauvdtiae taptevent

FeChroRth &mg%y PRyl cel lul ose. Dispersions can al so
be prepared ﬁ“ cerol, liquid, polyethylene glycols

aha phﬁmafeéacad fvémé@wtahhe for Inectabiiriuse ioelddienaieyile aqueous
SONHbrs ffspBsicHs A8 d BoWdsSs fdr lﬂ%sﬁxt%g&%ﬁﬁédsoﬂ}gparatlon of

contain a reservative to prevent t
ﬁieé'ledalﬁetahfésﬁwtlow er giprarsiaes In albféﬂseﬁdhﬁﬁormmuakhe@téme and

hﬂdsﬁﬁé ARY € 2 xkdht tsd @a psg/F V\B%%éﬁ?%&g Sit ﬁl‘&lséﬁé S0951e %F]der the

S ersions and steri| or the extenporaneou
fionstof giangfacture and storage and must be preserved against the
contamlnatmg action of microorganisms such as bacterial and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol!, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oil.
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sterile injectable solutions or dispersions. In all
cases, the formnust be sterile and nust be fluid to

w0 h@sesdsest t hat easy syringability exists. |tPETIES2004040850

stabl e under the conditions of manufacture and storage
and nust be preserved agai nst the contam nating action
of m croorgani sns such as bacterial and fungi. The
carrier can be a solvent or dispersion medium
containing, for exanple, water, ethanol, polyol (e.g.,
dihgdruestion willdyeymenadultyl desotibestia chnjgudtionpathyteé Fojibeing specific

folsT 9N i j ble ..
ek Wt drB oo oS ed A 183 E el FEbE M frion
conjunction with the follow ng specific exanples which
Gl oft strued as limting the scope of the
i nve ti%rﬁogjgf%ﬁe of Procedure A EXAMPLE 1 (daRJaS.
dS. HaSJ- d- b. di sCdi net hyl BXAMELE-1Ca” - di phenyl vi nyO g
i(BaR 7hE] r ﬂ_% i 6,858, (L ol 1lanl :
TR e 2R MY SR bRy fimggolt titvinycrony
car bbstariake-a:82c%, 7a8H3 , HAB-oatiy/drdtetrac@nb({2C1 -d][1,3]oxazole-10-
9- am nom nocycl i ne sul f at .(0.50Qg, 0.748 nmol)
is dissolved in anhydrouswabﬁ%eotreat ed with
b- phenyl ci nnamal dehyde (0.779g, 3.74 mmol, 5
equi val ents) The solution is then treated with DDQ
(0.085 g, 0.374 mml, 0.5

9-aminominocycline sulfate salt (0.500g, 0.748 mmol) is dissolved in
anhydrous DMF and treated with 3-phenylcinnamaldehyde (0.779g, 3.74 mmol, 5
equivalents) The solution is then treated with DDQ (0.085 g, 0.374 mmol, 0.5
equivalents) and stirred at room temperature for 5 min. ES+ mass spectrometry
showed a 1:1 ratio of product and starting material. A second portion of DDQ (0.068
g, 0.300 mmol, 0.4 equivalents) is added. After approximately 5 minutes, acetonitrile
(7.5 mL) is added, and the entire reaction mixture is poured slowly into ether (750
mL.) The pink solid is removed by filtration and washed with fresh ether to yield
0.480g of the crude product. This material is dissolved in water (75 mL) to give a
solution at pH 2.2, which is exiracted with dichloromethane (2 X 100 mL.) The pH of
the aqueous layer is raised to 3.0 with aqueous ammonia, and the solution is again
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equi valents) and stirred at roomtenperature for 5

m n. ES+ nass spectronetry showed a 1:1 ratio of
w@e@dosdssand starting material. A second portiPCI/U820D20850

(0.068 g, 0.300 mml, 0.4 equivalents) is added. After

approximately 5 mnutes, acetonitrile (7.5 nL) is

added, and the entire reaction mxture i s poured

Bk B B R0 0 IR ARl s

@Nagm; ), éiftere@nd mod@ﬂb’ﬁtmﬂtiota voltimies ofreditoatt 2 &ll. Asmall portion of

: . : .
SR L s MBUEH. o/ TT kRt BoPua R0 Bbnlyn
tCl)n dher. p'IFHecsfolld bescinifateda filtéragierashed vaihgedh etheB add diiechunder
b2, solution is agai nextracted
&g%ﬁgwd&lﬁ% ﬁ%ﬁgl (L’%?X 1Ol(J) IrrL )I Thegf Iourxor gani c
Selgotart tH NMR slghast 6m$€241)H 7i1Bt(griet), 206-701GMoe BH), L. 63)(s,

. A small portion of nethanol
1% ?R}gt ngg)efﬁiap ﬁ the concentrated solution is
treated dropwise with IMHCI in ether. The solid
precipitate is filtered, washed with fresh ether and
dri ed under vacuumthe product as its HCl salt.

Sleantrpdudds diiRs s’ivgn’@drsllsteﬂj Bel@6 in Bxardptds 2 o 3Barepregaripd

7.26-7. 763 1H.. 9 s, .1 . 54
FubSiayely yEhioghe mpystespibed i B elsfacbia nPistig
iusingppasgeldes £ to 37 are prepared substantially

followi ng the nethod described in detail hereinabove

in Exanple 1 using procedure A. EXAMPLE 2

(7aS, 8S, 11aS) - 8- (di net hyl BRAMPLER 11a, 13-tri hydr oxy- 2-
(2- %&%, 1_11a_8?-'t39(8%r11§twlémino)-9,1 1a,13-trihydroxy-2-(2-methyl-1-propenyl)-

11,12-dioxo-7,7a,8,11,11a,12-hexahydronaphthaceno[2,1-d][1,3]oxazole-10-

carboxamide

MS m/z 492 (M+H)
HRMS: calcd for CpsHasN3O7, 491.16925; found (ESI+), 492.1765
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11, 12-di oxo-7, 74,8, 1
1, 11a, 12- hexahydr onapht haceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-

w@ 20080588 de MS ml z492 (M+H) HRMS: cal cd for  PCT/US2004/040850
C26H26N307, 491.1 6925; found (ESI+), 492. 1765EXAVPLE
3 (7aS,8S,1
1aS) - 8- (di net hyl am no) - 2- [4 (dinethylanino)phenyl] 9,1
1a 13-tri hydroxy- 11, 12-di @, 8, 1

A

%%%12 hexah dr ona haceno [1, 3] oxazol e-1 O-
' %wq)ﬁ%mg@e’rwlmm)p eaylle?] 11 ayt 3-trihydroxy-

csoaaglmxo P88, slﬁS&afzzh@@ aﬁ:% 203 Eg& ;é

(6aR, 7aS, 85, 11aS)-2-t/t- but ’ ﬁél'%[)rﬁh §°[ng' ‘ﬁy RS é’

,11a, 12-tri hydroxy-1 1, 13car @W% 6a,7,7a,8,1 1, 11a,1
5 3 oct ahydrot etraceno[ 2, 1-d] [ 1, 3] oxazol e- 10- car boxam d

q H3C ,.CH3 H3C . ,CH O Ms (ESI) mz 539.3 (MtH); M
(ESI) m z270.4 (|\/++2H) HRVB: cal cd*a°f\@r°*b28H34N407

NH,

HRMS: calcd for CaoHzsN3O7, 566.1958; found (ESI+), 557.2030
10 EXAMPLE 4

(6aR,7aS,88S,1 1aS)-2-tert-butyl-5,8-bis(dimethylamino)-9, 1 1a,12-trihydroxy-11,13-
dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][ 1 ,3]oxazole-10-carboxamide

15
MS (ESI) m/z539.8 (M+H);
MS (ESI) m/z270.4 (M+2H);
HRMS: calcd for CpsH34N4O; - HCI, 574.2194; found (ESI-), 537.23462;
20
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HCl , 574.2194; found (ESI-), 537.23462; EXAMPLE 5
(6aR, 7as, 8S
wa1aspsB38- bi s(di met hyl am no) -9, 11a, 12-tri hydr B&EU20041040850
met hyl phenyl )- 11, 13-di oxo-6, 6a, 7, 7a, 8, 1
1, 1a, 13- oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
carboxam de H3C . CH3 HoC ~". CH3 O H3C M5 (ESI) m z
573.3 (MtH); M5 (ESI) mz 287 (M+2H); HRWMS: cal cd for
C31 H32NdOr  HCl, 608.2038; found (ESI-), 571.21905;
EXAMPLE 6 (7aS, 8S,1 EXAMPLE 5
1laS) - 5, 8- bi s(di net hyl am no) - 2- (3-fl uorophenyl )-9,1
la, 13-tri hydroxy-1 1,12- dioxo-7,7a,8,11,1
166aR7 8583 1 yai8 o8, 8 histdimet{yyriino)-9,11a,12-trihydroxy-2-(4-methylphenyl)-

5 ol WL 3lAKBARke7 oo DA den RS oo SiodSle-t0-

carboxamide

HsC

10 MS (ESI) m/z573.3 (M+H);
MS (ESI) m/z 287 (M+2H);
HRMS: calcd for Cz1H32N4O; - HCI, 608.2038; found (ESI-), 571.21905;

EXAMPLE 6
15
(7aS,85,11aS)-5,8-bis(dimethylamino)-2-(3-fluorophenyl)-9,11a,13-trihydroxy-11,12-
dioxo-7,7a,8,11,11a,12-hexahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide
F
20

46



(6aR, 7aSs, 8S, 11aS) - 2- (4- cyanophenyl ) -5, 8- bi s(di net hyl am
ino)-9,11a,12-tri hydroxy- 11, 13-di oxo-6, 6a,7,7a,8,1

wa 20356538 oct ahydr ot et raceno[ 2, 1-d] [ 1, 3] oxazol BET/US2004/040850
carboxam de H 3C>. NX H3 H3C*"CH 3 O M5 (ESI) nmz 584.4
(MtH); HRMVS: cal cd for C31H29NSO7 HCl, 619. 1834,
found (ESI-), 582.19817; EXAMPLE 8
(6aRJ7aS, 8S, 11a9) - 5, 8- bi s Q IEy-}am no) - 2- [ 4- (di met hy
| am no) phenyl ]1-9, 11a, 12- tri é’rox -
1 (6edl, aﬁi§§§ 1dagk2 Y4-wngp|1qnyj) -5, 8 bls(dlmethylammo) -9,11a,12-trihydroxy-

1
1. 1Rt Sesperal A o o R o g o
(ESI) nfz 602. > (MkH) ;. VSatiEseidg 2 301. 8 (M+2H) :

5
N
MS (ESI) m/z 584.4 (M+H);
HRMS: calcd for Cg1HasNsO7 - HCI, 619.1834; found (ESI-), 582.19817;
10 EXAMPLE 8
(6aR,7a$,85,11a8)-5,8-bis(dimethylamino)-2-[4-(dimethylamino)phenyl]-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2, 1 -d][1,3]oxazole-
10-carboxamide
CHg

15

MS (ESI) m/z602.2 (M+H);
MS (ESI) m/z 301.8 (M+2H);
HRMS: calcd for CaHasNsO7 - HCI, 637.2303; found (ESI-), 600.24521;
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HRMS: cal cd for C32H35N5O7 HCI, 637.2303; found
(ESI-), 600.24521; EXAVPLE 9

W@ eR07&ASR 8S, 11aS) - 5, 8- bi s(di net hyl anni no) - 2- (PCRUSI0pH@10850
nyl vinyl)-9, 11a, 12-tri hydroxy- 11,1
3-di oxo-6,6a,7,7a,8,1 1,11a,1 3-octahydrotetraceno[2,1
-d][1, 3] oxazole-1 O- carboxamde - HH=- .0OH ONMs

(ESI) mz661 .3 (MH); MSg{ z331 .3 (NMZFD
cd for C38H36N40O7 Eﬁ&)ﬂ%% 2351 : found

?E@? 7?§al 8§50 aB)obis Eimeibyiaming)-26a - driengiginy))-9, 11a,12-trihydroxy-
1aS)1 23{dRoriotd,ba b%g@rﬁamﬂg 8&¥W«5§¥ rdceRof; ng{ gj g;g féylio

I OXO-

am no) 9,11a,1 2 I hydr ox
1,11a, 1 3-oct ahydr ot et r ace xamide
5 d] [ 1, 3] oxazol e- 10- car boxam de

MS (ESI) m/z661.3 (M+H);
MS (ESI) m/z331.3 (M+2H);
HRMS: calcd for CagHzsN4O7 - HCI, 696.2351; found (ESI-), 659.24957:

10
EXAMPLE 10
(6aR,7a8,85,11 aS)-2-(5-tert-butyl-2-hydroxyphenyl)-5,8-bis(dimethylamino)-
9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-

15 d]{1,3]Joxazole-10-carboxamide

CHs
HaC OH

CH,

20 MS (ESI) m/z631.4 (M+H);

HRMS: calcd for Cg,HzsN4Og - HCI, 666.2456; found (ESl+), 631.27753;

3
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HeCx ,CH3 H3Cx .CH3 HH ,0H O Ms (ESI) mz 631.4
(MH); HRMS: cal cd for C34H38NAO8 ' HCl, 666. 2456;

wo ownds(SESI +) , 631. 27753; EXAMPLE 11 (6aR, 7aS, 88;TUS2004/040850
1aS) - 2- [ 4- (benzyl oxy) phenyl ] - 5, 8- bi s(di
npet hyl am no)-9, 11a,1 2- trihydroxy-1 1,1
3-di oxo-6,6a,7,7a,8,11,1 la,1 3-octahydrotetraceno[ 2,1
-d][1 , 3] oxazol e- 10-carb§gggipgl%l+ C~N- CH3 HS3C
N-CH3 OM (ESI) mz 665. ; HRVS: cal cd for
C37 KBEN4E8, 8 SHTRS)-2 00 ((ZB@oxyhchemg]GESbisjdim &6 Hla 2G99, 11a,12-

a
e DX R
1la,1 2- trihydroxy-1 1, 1G<cdiboxanideba, 7, 7a, 8,11, 1 1la, 1l

5 3-octahydrotetraceno[2,1 -d][1, 3] oxazol e-

10- car boxam de

MS (ESI) m/z 665.2 (M+H);
HRMS: calcd for C37H3gN4Os - HCI, 700.2300; found (ESl+), 665.26096;

10
EXAMPLE 12
(6aR,7aS,885,11a8)-2-(2,4-dihydroxyphenyl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide
15
MS (ESI) m/z591.2 (M+H);
HRMS: calced for CagHsoN4Oy - HCI, 626.1780; found (ESI-), 589.1927;
20
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H3C --CH3 H3C ,.CHB HH =L I 0 M5 (ESI) mz 591 .2
(M+tH); HRMS: cal cd for C30H30ONAO9 HCI, 626.1780;

WO ousmssES] - ), 589. 1927; EXAMPLE 13 (6aR, 7aS  PCT/US2004/040850
8S, 11aS) - 5, 8- bi s(di nmet hyl am no) - 2- (3-f | uor o- 4- met hoxyp
henyl )-9, 11a, 12- trihydroxy-1 1,1
3-di oxo-6, 6a, 7, 7a, 8, 11, 11a, 1

3-oct ahydrotetraceno[ 2, 1&}_&% E[]E azol e-

10- car boxam de HsCx --CH3 Qgée* - * .OHCH3 M5

( K835,72%.8 S50 S35 BNlisHlimeNEylaraisp)-2-(3-HuB04-stiRk)phehiRv1 1a,12-
Cihedtok 1?91 ,%@g?ﬁﬁ7a,§91 11 1%%—3&%6’:&%%5%'-6]}1’,3]oxazole-

6057 20
(6aR 7aS, 8S, 11aS) - 2- ( 1, 31beabodiroidel - 5-y| ) - 5, 8- bi s(di m
5 ethylamno)~9, 11a,12- trihydroxy-1 1,1
3-di oxo-6,6a,7,7a,8,11,11 a,1
3- oct ahydr ot et r acenofi&«-alf§ 1, BpexaLile-
H H<=

fseee

MS (ESI) m/z607.3 (M+H);
MS (ESI) m/z 304 (M+2H);
HRMS: calcd for CayH3FN4Og - HCI, 642.1893; found (ESI-), 605.20519;
10
EXAMPLE 14
(6aR,7aS,85,11a8)-2-(1,3-benzodioxol-5-yl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,72,8,11,11a,13-octahydrotetraceno[2,1 -d][1,3]oxazole-

10-carboxamide

15

MS (ESI) m/z603.3 (M+H);
MS (ESI) m/z302.1 (M+2H);
HRMS: caled for Ca1HsoN4Og - HCI, 638.1780; found (ESI+), 603.20953;
20
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10- car boxam de HSCV N ~CH 3 HoCv CH3 A * ,0H 0 M5
(ESI) mz 603.3 (MtH); M5 (ESI) m z302.1 (M+2H); HRVE:

W@ a0085d588 C31H30NAO9 HCI, 638.1780; found (BRIHUS2004/040850
603. 20953; EXAMPLE 15 _
(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 1, 13-di oxo-2-(2, 4, 6-

trimet hoxyphenyl ) -6, 6a, 7, ¢& E 1

1, 11a, 13- oct ahydr ot et'racenof\g',l)} - dL‘-] [ 1, 3] oxazol e-1 O-

cBrBeres 21E1aH S, Thistlimeitylentno)-9, H a, 13-riydroxsHi 1 3i8oxo-2-(2,4,6-
trimethoxyphenyl)-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1 -d][1,3]oxazole-10-

carboxamide

5
MS (ESI) m/z649.2 (M+H);
HRMS: calcd for Cs3H3sN4O1o " HCI, 684.2198; found (ESI-), 647.23441;

10

EXAMPLE 16

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9, 11a,12-trihydroxy-11,13-dioxo-2-(2,4,5-
triethoxyphenyl)-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-

carboxamide

15
/——O
HsC
HsC

20 MS (ESI) m/z691.3 (M+H);

HRMS: calcd for CagH4N4O1p HCI, 726.2668; found (ES|+), 691.29817;
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M5 (ESI) mz 649.2 (MrH); HRMS: cal cd for C33H36N40O10
HCl , 684.2198; found (ESI-), 647.23441 ; EXAMPLE 16

W@ 3aR0F&AER 8S, 11aS) - 1aS) - 5, 8- bi s(di et hyl am no) POT/LSANL@40850
-trihydroxy-1 ,131-di oxo-2-(2, 4, 5~
tri et hoxyphenyl)-6,6a,7,7a,8,1 1,11a,1
3-oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e 1 0-
car boxam de FBCNXFBFBE%H} I OHHHJ 0O
()—IOOHSCI\/B(ESI) n126i( ; HRI\/B cal cd for
CEREEARBP] 1aSHEE: blsmlmezrawlnﬁb&ﬁaaaEglhyyiroxem 1B9BAXG-2-thien-

B@W%@aﬁb §1931 Y2 $3-o8@harbf 1-dl[1.3
. d-bi sCdi na&et hyi aﬁ& Sog- % f §‘AC?\“C{[Q y Loxazc?le -10-carboxamide
|JS—dI oxo™-thien- 3-yl-6, 6a 7,7a,8,1

1, 1a, 13- oct ahydr ot et Hg@en 1-,_pIJ3L1 oxazol e- 10- car bo
xam d g H3Cx , CH3 H3Cx @5—@ H&Cﬂa

MS (ESI) m/z565.2 (M+H);
MS (ESI) m/z 283.4 (M+2H);
HRMS: calcd for CosHagN,O-S * HCI, 600.1445; found (ESI-), 563.15992;

10
EXAMPLE 18
(6aR,7aS,85,11a8)-2-(1-benzofuran-2-yl)-5,8-bis(dimethylamino)-9,11a,12-
trinydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
15 10-carboxamide
20 MS (ESI) m/z599.3 (M+H);

HRMS: calcd for Ca,HaoN4Os - HCI, 634.1830; found (ESI-), 597.19811:
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" ,0H0 M5 (ESI) mz 565.2 (MtH); M5 (ESI) mz 283.4
(Mt2H); HRMS: cal cd for C28H28NAO/S HCl, 600. 1445;

WO ownds(SESI - ), 563. 15992; EXAVPLE 18 (6aR, 7aS, BS/1S2004/040850
1aS) - 2- (1- benzof uran-2-yl)-5, 8-bi s(di met hyl am no)-9, 1
la, 12- trihydroxy-1 1, 13-di oxo-6,6a,7,7a,8,1
1,11a, 13-octahydrotetraceno[ 2,1 -d][1, 3] oxazole- 1
0- car boxam de H3Cx , CH3 H3xmpEH3iU . OH M5 (ESI)
nggé.?: (%% HRVS; cal cd tor C32H30N4(B HCI ,
634238965 51 EEPis{dimeihylamiwi-91H e RNPhirey-2-(1-methyl-1 H-
(ba8-Xp1 8331da@)6,6a,9: 781 85{1‘3"1 fﬁeﬁi‘)ﬁ&ﬁmd?&)efrgc%?z 11-%][{ 'é]oQazole-
ydroxy2(1 net hyl - 1 Hi ndol - )-1 ’ ’
1, 13- di oxo- 6, 6a, 7, 7a, 8, 110-farboxam|de

5 1a 13- oct ahydr ot etraceno[2 1 -d][1, 3]oxazol e-
10- car boxam de H3C ., CH3 H3Cx ,CH3 h

H3C. “N” .CH3 H3C\N .CHz

10 MS (ESI) m/z612.2 (M+H);
HRMS: caled for CssHasNsO- - HCI, 647.2147: found (ESI+), 612.24406;

EXAMPLE 20
(6aR,7a8,8S,1 1aS)-5,8-bis(dimethylamino)-2-(2-furyl)-9,11a,1 2-trinydroxy-11,13-
15 dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide

20 MS (ESI) m/z 549.3 (M+H);
HRMS: calcd for CQSH28N4OB ’ HCI, 584.1 674; found (ES'-), 547 .1 822;
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,OHOHCM (ESI) mz 612.2 (MtH); HRMS: cal cd for
C33H33N50O7  HCl, 647.2147; found (ESI+), 612.24406;
WEXAMBEE32 0 PCT/US2004/040850
(6aR, 7aSs, 8S, 11aS) - 1aS) - 5, 8- bi s(di net hyl am no) - 2- (2-fur
yl)-9, 11a, 12-tri hydroxy-1 , 113- di oxo-6,6a,7,7a,8,1
1,11a, 13- octahydrotetraceno[ 2, 1- d] [1, 3] oxazol e-10-carb
oxam de H*N "H 3 I—ISCX-CE&Nhj, - -, OH M
S% mz 549.3 (Mt HRIVS: ca'fl cd for C28H28N408

{54BaR7ePES 1 tﬂﬁ)gp ¢ @miinocarkmuy!)-b&bis @inainylEming)-9,11a,12-
{tBhyldt 1/ ;
Uit 9 Lo oy e a1 Syt g peeor2
9, 11a, 12- tri hydroxy- ¥Y1-2faryBmethybe@i®e63, 7, 78, 8, 11, 1
5 a,1 3-octahydrotetraceno[ 2, 1-d][ 1, 3] oxazol - 2-
yl]1-2-furyl}methyl acetate
HsGLy-CHa  HaC. .CH

MS (ESI) m/z621.2 (M+H);

HRMS: calcd for Cg1H32N4O+0 - HCI, 656.1885; found (ESI+), 621.21807;
10

EXAMPLE 22
(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-2-[( E)-2-(2-furyl)ethenyl]-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide

15

MS (ESI) m/z575.2 (M+H);
MS (ESI) m/z288.3 (M+2H);
20 HRMS: calcd for CaoH3oN4Os - HCI, 610.1830; found (ESI-), 573.1985;

’
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H3C -CH3 H3C .,CH3 " HH =11 OH C M5 (ESI) mz621 .2
(MtH); HRMS: cal cd for C31H32NAG 0 " HCl, 656.1885;

wo ownds(sESI +), 621. 21807; EXAMPLE 22 PCT/US2004/040850
(6aR, 7aSs, 8S, 11aS) -5, 8- bi s(di met hyl am no)-2-[()-2-(2-fu
ryl)ethenyl]-9, 11a,12- trihydroxy-1 1,1
3-di oxo-6,6a,7,7a,8,11,1

la, 13- oct ahydr ot etraceno[%ﬂA%éQg] oxazole- 1
0- car boxani de HeCx N=>A=>Y,

JpH NFRRZag, 88 HRS)-2A penzothien-3-yl)-5,8- bls(dlmethylamlno) 9,11a,12-
trinydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-

10-carboxamide

5
N
S
MS (ESI+) m/z615.1 (M+H)+);
10 HRMS: calcd for CqoH3N4O,S - HCI, 650.1602; found (ESI+), 615.19036;
EXAMPLE 24
(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,1 1a,12-trihydroxy-11,13-dioxo-2-(1,3-
thiazol-2-y1)-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2, 1-d][ 1 ,3Joxazole-10-
15 carboxamide
20 MS (ESI) m/z566.4 (M+H);

MS (ESI) m/z283.6 (M+2H);
HRMS: calcd for Cz/HzNsO7S * HCI, 601.1398; found (ESI+), 566.16973;
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M5 (ESI) mz 575.2 (MtH); Ms (ESI) m z 288.3 (Mt2H);
HRVS: cal cd for C30H30NAG8 HCI, 610.1830; found
W@ BiB5A35653673. 1985; EXAMPLE 23 PCT/US2004/040850
(6aR, 7aSs, 8S, 11aS) - 2- (1- benzot hi en-3-yl ) -5, 8-bi s(di nmeth
yl anni no) -9, 11a, 12- trihydroxy-1 1,1
3-di oxo-6,6a,7,7a,8,1 1,11a,1
3-oct ahydrot etraceno[2 1- zole- 1
0- car boxam d Cﬁ*&ﬁgé?ﬂf—gélé HH=- =s. XHO
MEB2EEAS§S:A %3)651 S@l%dlmqt}wlﬁmmo -SRI 1 2-drittylebxy drt, 13-dioxo-2-[(E)-2-

Exiiwr%Lgé%ﬁyl 1-6'8k; 7, 228,13 6031 sl afokettabbnor 1243 8izole-10-

(6aR, 7aS, 8S, 11aS) - 1aS) - 5, Sagox@aideet hy[ ami no) - 9, 11a, 12
5 ~-trihydroxy-1 ,113-di oxo-2-(1, 3-

t hi azol - 2-yl) - 6 6a,7,7a,8,1 1, 11a,

3- oct ahydr ot gt r aceno[ 2,HeCe, fHa3] d‘)‘lﬁz\RIIz@Hel 0-

car boxam de H3C - CH3 H3Cx 3 -H

MS (ESI) m/z585.4 (M+H);
MS (ESI) m/z293.3 (M+2H);
10 HRMS: calcd for C33H3:N4O7 - HCI, 620.2038; found (ESI+), 585.2329;

EXAMPLE 26
(6aR,7a8,885,11a8)-5,8-bis(dimethylamino)-9,11a, 1 2-trihydroxy-2-[( E)-2-(4-
15 methoxyphenyl)ethenyl]-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide

H3C—O
MS (ESI) m/z615.3 (M+H);

20 MS (ESI) m/z308.3 (M+2H);
HRMS: calcd for Ca3H34N4Og - HCI, 650.2143; found (ESI+), 615.24413;
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H- - H- ntHOM (ESI) mz566.4 (MtH); M5 (ESI) mz
283.6 (Mr2H); HRVS: cal cd for C27H27N50O7S  HC ,
wGRWs03333 found (ESI+), 566.16973; EXAMPLE 25 PCT/US2004/040850
(6aR, 7aSs, 8S, 11aS) -5 _
8- bi s(di net hyl am no) -9, 11a, 12-tri hydroxy-1
, 113-di oxo-2-[ (E)-2- phenyl ethenyl]-6,6a,7,7a,8,11,1

1la, 1 3-octah drot et raceno| 3] oxazol e-1 0-
cgrboxamd Y }@@wgﬂ_%v - - ,OnH
0] Ns(fi%srysgﬁﬂ 158%5.8- l()IMdmetthm(lE&}IQﬁ 1m1£-tﬁﬁgadr8x3( :BA[(EH}? (3-

HRNB o) Bh&s) 1 feﬂ{enﬁa kﬁ%%&%-S,Ga,?,?a,Sj 1,11a,13-octahydrotetraceno[2,1-

d][1,3]oxazole-10-carboxamide

0-CHjg

MS (ESI) m/z615.4 (M+H);
MS (ESI) m/z 308.3 (M+2H);
10 HRMS: calcd for Ca3HsuN4Og - HCI, 650.21483; found (ESI+), 615.24419;

EXAMPLE 28
(6aR,7aS,8S,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihyd roxy-2-[(E)-2-(2-
methoxyphenyl)ethenyl]-11,13-dioxo-6,6a,7,7a,8,11,1 1a,13-octahydrotetraceno[2,1-
15 d][1,3]oxazole-10-carboxamide

MS (ESI) m/z615.3 (M+H);
MS (ESI) m/z 308.3 (M+2H);
20 HRMS: calcd for CasHzaN4Og * HCI, 650.2143; found (ESI+), 615.24408;

57



HCl, 620.2038; found (ESI+), 585.2329; EXAWVPLE 26
(6aR, 7aSs, 8S, 11aS) - 5, 8-bi s(di net hyl am no)-9, 11a, 12-trih
WQ 2006x565238 [ (E) - 2- (4- net hoxyphenyl ) et henyl ] - 1 BCT/US2004/040850
, 13-di oxo-6,6a,7,7a,8,1
1, 11a, 13- oct ahydr ot et raceno[ 2, 1-
d] [ 1, 3] oxazol e- 10- car boxam de H3CV CH3 H3Cx CH3 - H -
H=" .0H 0 H3C O M5 (ESi) ﬁrg I§L1EE (MtH); M5 (ESI)
m z 308. 3 (M+2H) ;  HRVE: for 3H34N408 HCl
650.(8aR3aStafuhth ) EB-bis( dlmthyma@ EKE}v@l(‘Eflaﬂroplﬁaﬁl)ém@ﬂyl]

|8f‘ 1%4-?6)% rﬁqlrﬁ/dgixg(ﬂ' {i?%@ g'@?w 8 11,11a,13-octahydrotetraceno[2,1-

d][1,3]oxazole-10-carboxamide

5
F
MS (ESI) m/z 603.3 (M+H);
MS (ESI) m/z 302.3 (M+2H);
HRMS: calcd for CaoHsiFN4O7 - HCI, 638.1944; found (ESI+), 603.22476;
10
EXAMPLE 30
(6aR,7a8,885,11a8)-5,8-bis(dimethylamino)-2-[( E)-2-(2-fluorophenyl)ethenyl]-
9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-
d]i1,3]oxazole-10-carboxamide
15
F

MS (ESI) m/z603.2 (M+H);

MS (ESI) m/z 302.3 (M+2H);
20 HRMS: caled for CgoHa FN4O; - HCI, 638.1944; found (ESI+), 603.22469;
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10

15

20

25

nmet hoxyphenyl ) et henyl]-1 1, 13-di oxo-6, 6a, 7, 7a, 8, 1

11

, 1a, 13- oct ahydrotetraceno[ 2,1 -

wa@lkfod/oHsexazol e- 10- car boxam de H3Cx CH3 H3Cx JBEBUR2004/040850
.OHO M5 (ESI) mlz 615.4 (M+tH); Ms (ESI) mz 308.3
(Mr2H); HRMS: cal cd for C33H34NAOG8 HClI, 650.2143;

fo
J1

) -
, 1

dri

und (ESI+), 615.24419; EXAVPLE 28 (6aR 7aS, 8S

1aS) -5, 8- bi s(di met hyl am no) -9, 11a, 12-tri hydroxy-2-[(
2-(2- nethoxyphenyl)ethenyl]-1

13- di oxo- 6, 6a, 7, 7a, 8, 1 EXAMPLE 31

g 10 T e A PR BN pReri iy et ing 0. 1a 12

rydkey-bH 1 BdiexoctBa KB 861§ 1avl 3-ostEbydrotatiaphnol2,1-d][1,3]oxazole-

10-carboxamide

MS (ESI) m/z615.3 (M+H);
MS (ESI) m/z 308.3 (M+2H);
HRMS: caled for Ca4HasN4O; - HCI, 650.2507; found (ESI+), 615.28057;
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10

15

M5 (ESI) mz 308.3 (M2H); HRWVS: cal cd for C33H34N4AC8
HCl , 650.2143; found (ESI+), 615.24408; EXAMPLE 29
W@ eR07&ASR 8S, 11aS) - 5, 8- bi s(di net hyl am no) - 2- [ (PeRUS2004/040850
uor ophenyl ) et henyl ] - , 11a, 12-tri hydroxy-1
1, 13-di oxo-6, 6a,7,7a,8,1
1,11a, 13-octahydrotetraceno[ 2,1 -

d] [ 1, 3] oxazol e- 10- car boxa%(fvélg—lel__%z CH3 1-1 3C -CH3 -
- - HOM (ESI) mz 60 M5 (ESI) mlz 302.3
( MrZ6HR, 78RN, 1 ta) e508-bis(dirGamBIMiFN4A- (hBIGHoXyRBE&nYP-941a,12-

?@%ﬂ‘}*@@ ijiog%%,ég,g}g mll'% ?tgmldro etrﬁc?nﬁ[z } dé[} 3 qxazole—

uor ophenyl ) et henyl ] - , 1140-t2raxahmddr oxy- 1
1, 13-di oxo-6, 6a,7,7a,8,1
1,11a, 13-octahydrotetraceno[ 2, 1- d][1, 3] oxazole-1
0- car boxami de HeC , CH3(HRECHEH3 HaC< CH3
H H—

Hj
MS (ESI) m/z 659.4 (M+H);
MS (ESI) m/z 330.4 (M+2H);
HRMS: calcd for CssHa2N4Og - HCI, 694.2769; found (ESI+), 659.306983;

EXAMPLE 33
(6aR,7aS,8S5,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-
pyridin-4-yl-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-

carboxamide

v s (ESI-) m/z 558.4 (M-H)-);
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M5 (ESI) mz 603.2 (MtH); M5 (ESI) mlz 302.3 (M-2H);
HRVS: cal cd for C32H31FNAO7 HCl, 638.1944; found

W@ EiB5435653603. 22469; EXAMPLE 31 (6aR, 7aS, 8S J PCT/US2004/040850
11aS)-2- (4-fel/t-butyl phenyl)-5, 8-bi s(di met hyl am no) -9,
11a,12- trihydroxy-1 1, 13-di oxo-6, 6a, 7, 7a 8,1 1,11a,1
3-oct ahydr ot et raceno[ 2, 1 d] [ 1, 3] oxazol e-
0- car boxam de H3C . gM?% H |I\/BoO*iP*
OHaCHSCuBI\/B(ESI) n12 %jM'rH) M5 (ESI) mz
30963R(7RBAY 1 1aGRHS- b@@dlthyMIGGHSB-BWETthH@Ixy-H 13-dioxo-2-

?22&@%@@75%%%5? e f%ﬁb&gﬁggr?am norib'[:%?’z 1 eeolss 0

y) phenyl]-9,11a | 12- tri bgubogapide 1,
5 3-dioxo-6,6a,7,7a,8,11,11a,1 3- octahydrotetraceno[Z,l

-d] [ 1, 3] oxazol e- 1 0-carboxam de

HaCvy-CHs  HaCx % _CHj

MS (ESI) m/z560.3 (M+H);
10 MS (ESI) m/z280.7 (M+2H);
HRMS: calcd for CagHaoNs07 * HCI, 595.1834; found (ESI+), 560.21353;

EXAMPLE 35
(6aR,7aS,88S,11a8)-2- (chloromethyl)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-
15 11,13-diox0-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide

20
MS (ESI) m/z531.2 (M+H);
MS (ESI) m/z266.3 (M+2H);
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HsC,. X H3 H3C CH3 NH5 O M5 (ESI) mz 659.4 (M+H); MS

(ESI) mz 330.4 (Mt2H); HRMS: cal cd for C36H42NACB
woiglos/ 06348 2769; found (ESI+), 659.30693; EXAVPRET/BS2004/040850

(6aR, 7as, 8S, 11aS) - 1aS) - 5, 8- bi s(di net hyl am no) -9, 11a, 12

-trihydroxy-1 ,13~1di oxo-2- pyridin-4-yl-6,6a,7,7a,8,1

1,11a,1 3-octahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-

car boxam de HsC , CH3 H3C WL% 3gOH N 7 M5 (ESI -)

n z 558. 4 %, HZB : EXAMPL
( 6403F8aS.88,11a 855 ShisidinethamitaHidiinathylaeniad)metia/lta, 1 ta, 12-
ooy ISodhantnd RN Gk Sy daeTadad g soacole

car boxanm de HeC* . CH3 3<1ftcart®@xamidp

MS (ESI) m/z540.4 (M+H);
MS (ESI) m/z270.7 (M+2H);
10 HRMS: caled for C27H33N507 : HCI, 575.2147; found (ES|+), 54024506,

EXAMPLE 37
(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-
(pyrrolidin-1-ylmethyl)-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
15 10-carboxamide

MS (ESI) m/z566.4 (M+H);
20 MS (ESI) m/z283.9 (M+2H);
HRMS: calcd for CpH3sNsO7 - HCI, 601.2303; found (ESI4+), 566.26066;
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10

15

20

25

OM (ESI) mMz 560.3 (MtH); Ms (ESI) mz 280.7 (M2H);
HRVS: cal cd for C 29H29N5O7 HCI, 595.1834; found

W@ BiB543653660. 21353; EXAMPLE 35 PCT/US2004/040850

(6aR, 7aSs, 8S, 11aS) - 2- (chl oronet hyl ) -5, 8- bi s(di nmet hyl am
no) -9, 11a, 12-tri hydroxy- 11, 13-di oxo-6, 6a,7,7a,8,1
1,11a, 13- octahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-

car boxam de HeC ,CH 3 HoC CH JH JH ,COH M5 (ESI)

[ 7"z531 .2 (M+tH); M5 EESI) mz 266.3 éMFZH) EXAMPLE 36
(6aR, 7as, 8S, 1 xample of Procedure

1aS) 5, 8- bi s( d| met hyl am neyadel £dget hyl am no) net hyl | -
droxy-1 1,13-di oxo-6,6a,7,7a,8,1

1, 1@" Za§ 8§e1t1 ér&sp@wrae@w@mnq) -9, 119, 12-Bjhysleoxpiid, 1 31dioxo-2-

g&%&&%mg&nﬁ’e&hma,WB Hi3G1a,18-ScdhyiRSte?Rehb2! 1-af Zjoxazole-

10-carboxamide

9-aminominocycline sulfate salt (1.0 g, 1.50 mmol) is dissolved in DMF (50 mL) and
treated with a sofution of 2-chloro-1,1,1-trimethoxyethane (0.463 g, 3.00 mmol, 2
equivalents). The reaction is stirred at room temperature until mass spectrometry
shows conversion to the chloromethylbenzoxazole derivative. The solution is then
treated with n-propylamine (10 mL, excess) and stirred until mass spectrometry
shows conversion to the n-propylaminomethyl benzoxazole. The mixture is
concentrated under reduced pressure to remove excess n-propylamine, and then
poured slowly into ether (1 L) and HCl/ether is added to precipate the salt. The solid
is rinsed with fresh ether and dried under vacuum. The crude solid is dissolved in
water (100 mL) giving a solution at pH 2. The pH is raised successively by 0.5 units
with agueous ammonia, and exiracted with dichloromethane. The fractions extracted
at pH 4-4.5 are combined, dried (Na,SO,), filtered and concentrated nearly to
dryness. A small volume of methanol is added and the solution is treated with 1M
HCl in ether. The precipitated solid is collected by filiration, washed with fresh ether
and dried under vacuum to yield 0.067 g of the product as its HCI sal.

Selected 1H NMR signals: 8 0.94 (i, 3H), 1.73 (m, 2H), 4.31 (s, 1H), 4.65 (s, 2H),
7.78 (s, 1H), 9.15 (s, 1H), 9.67 (s, 1H).
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M5 (ESI) m z270.7 (M+2H); HRWMVS: cal cd for C27H33N507
HCl, 575.2147; found (ESI+), 540.24506; EXAMPLE 37

W@ eR07&AES® 8S, 1 1aS) - 5, 8- bi s(di met hyl am no) - 9, 1PAEP$2004/040850
2-trihydroxy- 11, 13-di oxo- 2-

(pyrrolidin-1-ylnethyl)-6,6a,7,7a,8,1 1, 11a 1
3-octahydrotetraceno[ 2,1 -d][1, 3]oxazole-

Qh@%bﬁl%éﬁﬂs% trhé:mve% st bel¢ "r'ﬁiEéa}Zrﬁl%le%W &éﬁ are ’p_E’%%d

ESI)
%H‘P%@“@HY fcﬂﬁ‘@'ﬂg Sh‘%@;?hoFlI@PSC | ipZlgtail ffe@@n@bc(\@m Example 38
D6ifg 2RREul@ Ml e of Procedure B EXAMPLE 38

(prepared from Procedure B)

EXAMPLE 39
(6aR,7aS,85,11a8)-2-[(butylamino)methyl]-5,8-bis(dimethylamino)-9,11a,12-
trinydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide

MS (ESI) m/z568.3 (M+H);
MS (ESI) m/z284.8 (M+2H);
MS (ESI) m/z 305.2 (M+ACN+2H);
HRMS: calcd for CygHa7NsO; - HCI, 603.2460; found (ESI+), 568.27616;

ki
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 1, 13-di oxo-2- [(propyl am no)net hyl]-6, 6a

w(d7007@56338. 1, 11a, 13- oct ahydrotetraceno[ 2,1 PCT/US2004/040850

10

15

20

-d] [ 1, 3] oxazol e- 10-car boxam de HeC ,CH3 H3Cx ,.CH3 '™
LJ U - H3C 9-am nom nocycline sulfate salt (1.0 g,
1.50 mol) is dissolved in DMF (50 ml.) and treated
with a solution of 2-chlg 6clduﬂeté'”i net hoxyet hane
(0.463 g, 3.00 mmol, 2 e | Valen s%. The reaction is
stirred at room tenper at EXAMBLE4Onass spectronetry

sho ' t Dy t I .

dor ST ATES e e b RS A L HAEARFER S 1. 19-dioxo2
nKpropyai)methyiE6,6a17,7a,& 1 ¢ 49 a)1 Sennthiydrateteatennf2i 1-djihSpxazole-
spectronmetry shows conveysSi e

n- propyl am nonet hyl ben%(?(g\%@f’%&ﬁ?%e m xture is
concentrat ed under reduced pressure to renove excess

n- propyl am ne, and the our, sl y hnto ether (1 L)

and HCl/ether is addedﬂ?(g‘ 'rcz_gi a@i\mgﬂ%al t. The

solidis rinsed with fres ~dried under

vacuum The crude solid
giving a solutigg at pHAF < 2

successivel y by 30.\&\uni s i pni a, and
extracted with dic r thand. ractions
extracted at pH 4-4.:§ are conbi ned, dried (Na2sO4),

filtered and concentrated nearly to dryness. A snall
vol une of nmethanol is added and the solution is
treated with 1M

MS (ESI) m/z 554.3 (M+H);
MS (ESH) m/z277.7 (M+2H);
HRMS: calcd for CygHasNsO7 - HCI, 589.2303; found (ESI+), 554.2604;

(Procedure B)

EXAMPLE 41
(6aR,7aS,8S5,11a8S)-2-[(tert-butylamino)methyl]-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide
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HCl in ether. The precipitated solid is collected by
filtration, washed with fresh ether and dri ed under

wo amanssso yield 0.067 g of the product as it sPEIZUS2004/040850

salt. Selected 1H NWVR signals: d 0.94 (t, 3H), 1.73
(m 2H), 4.31 (s, 1H), 4.65 (s, 2H), 7.78 (s, 1H),
9.15 (s, 1H), 9.67 (s, 1H). The conpounds of this

Igtamlﬁbﬂnﬁfd)cildllﬁé edie lsé’l’t’\’(1' 6‘? EXE0TRINR) lg’alsts%hv%é gﬁlﬁf (20 ) and

1 ow ng escf

Qrﬁ’“%@t"%l‘i |a8$fél§ft@%%|8?ﬁh@mﬁﬁ@m¥ﬁt@a%0@§ gg2.Brrovek ums B.

(equleﬂagigﬂ 82“?%@5‘&(@@%% ﬁ) aw tﬁ?? ungl rpass sg:)(e&trom{atry
%6 ?‘FZ mve@qp todf qghlo etheprgrazole derlvatlve The solution is then

1red B30 WIRQ-totyisnine (B3 Bnll e%céss and stirred until mass spectrometry
fg 13- octahydrotetr aceno[ 1, 3] ox
o)

Wﬁ?ﬁ%‘etoliﬁ@‘ utyl a@pquogp enwole. TOe nvBu(e=S! )

abacenfr8ted UnBHouuddd p(rgﬁdre ) rém%%’ ?c Mé@?lﬁ%sgﬁ%en
IViFACNH 2 HRMS: cal cd

861§e§ ggﬁxﬁy maer((ég?) and l-g_‘g/gthgvgp@ide@tm peghipate Bie salt. The solid
E#NSBY With®resh ether and dried under vacuum. The crude solid is dissolved in
water (100 mL) giving a solution at pH 2. The pH is raised successively by 0.5 units
with aqueous ammonia, and extracted with dichloromethane. The fractions extracted
at pH 4-4.5 are combined, dried (Na,SQ,), filtered and concentrated nearly to
dryness. A small volume of methanol is added and the solution is treated with M
HCl in ether. The precipitated solid is collected by filtration, washed with fresh ether
and dried under vacuum to give the product as its HCI salt.

MS (ESl+) m/z568.4 ((M+H)-+);
MS (ESI+) m/z284.9 ((M+2H)2+);
MS (ESI+) m/z 146.3 ((M+H)+);
HRMS: calcd for CxgHa;N5O; - HCI, 603.2460; found (ESI-), 566.26087;

Example of Procedure C

EXAMPLE 42
(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,1 2-trihydroxy-11,13-dioxo-2-
thioxo-2,3,6,6a,7,7a,8,11,11a,13-decahydrotetracen o[2,1-d][1,3]oxazole-10-

carboxamide
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 1, 13-di oxo-2- [(propyl am no)nethyl]-6, 6a,7, 7a

W@ 25056538, 13- oct ahydr ot etraceno[ 2, 1-d] [ 1, 3] oxBZDU£2004/040850

0- car boxam de H3Cx CH3 H3Cx CH3 HoC O Ms (ESI) niz
554.3 (MtH); MS (ESI) miz 277.7 (Mr2H); HRVS: cal cd
for C28H35N507 HCI, 589.2303; found (ESI+), 554.2604,
(Procedure B) EXAMPLE 41 (6aR, 7aS, 8S, 11
aS)-2-[(t/t-butyl am no) net hyl]-5, 8-bi s(di net hyl am no) -
9,1 1a,12- trihydroxy-11, 13-di oxo-6, 6a, 7, 7a, 8,1

]T'o]al %tl)?g ﬁ%t%%%'gﬁ%?@é@% dr]}qHUI %]1 HH4€8'56 k) is added
@gacmnviale@tﬁ oidlc -thivaaebasyidiimidezalal The( eadtie) isth&0stirmas 9t rogm

5 oA P2 B 0 SRRl o SRSl
diethyl ether and the solid collected. Material is used in the next step without further
purification.

MS (ESI) m/z515.2 (M+H);
HRMS: calcd for CQ4H26N407S ’ HQSO4, 612.1 196, found (ES|+), 515.15934;

The compounds of this invention listed below in Examples 43 to 44 are prepared
substantially following the method described in detail hereinabove in Example 42
using procedure C.

Example of procedure C

(Procedure C)
EXAMPLE 43
benzyl {[(6aR,7aS,85,11aS)-10-(aminocarbonyl)-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazol-2-
yllthio}acetate
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equi valents). The reaction is stirred at room
tenperature until mass spectronetry showed conversion

wao eooshsssehl or onet hyl benzoxazol e derivati ve. ThRCT/US2004/040850

solution is then treated with f-butylamne (7.3 ni,
excess) and stirred until mass spectronetry showed
conversion to the f-butylam nonet hyl benzoxazole. The

o G o OIS0 63 ol 8% OB F RS YT oo
it @-dioxrel-tfiaxa-3,3&fh, FHth.B61 Hd p, idsdemd btiotetragene(d, pat e

gﬁ]ﬁ Gzcﬁla&ole-qla)ec ?‘t%x'aﬁ‘n dﬁ@bﬁﬁ%ddzﬁﬁ th r\T El?r?e@qy?f% (gpwg n RMF) Is

under vacuum |’d S
\ﬁ@'@'@@' 2(enovalkenis o diopepryledniaminerafiet smm@for'ﬂ'rempml anuivalent

F RS -2 thefoRado I el e il R SRS @ TR
é\_SleﬁUHi‘:’tfléﬂaTad withi distidyl Bther end solitiis ecllecthol B ik YUMBIRBSOM )extraction.
N #Y@él?ﬁ}/ﬁ@% %ﬂ%ﬁpt rated nearly to dryness. A small

unme is added and the solution is
tM%éE%léinWS(ﬂQ 1WHEH); i n ether. The precipitated solid

| ¥ NLbL fr her
TR, R} B G0 b Boe. PBRYRNS! (st B8 bl
salt M5 (ESI +) n12 5684((MH—I)+) I\/S(ES|+) n12284.9
((M2H) 2+); Ms (ESI+) nlz 146.3 ((M +H)+); HRMS: cal cd
for C29H37N5O7 HClI, 603.2460; fou nd (ESI-),
566. 26087; Exanpl e of PrdoSAMPEE @4

(6aR,7a8S,85,11a8)-5,8-bis(dimethylamino)-2-[(4-fluorobenzyl)thio]-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,72,8,11,11a,13-octahydrotetraceno[2,1-d][ 1,3]oxazole-

10-carboxamide

The compound of the example is prepared using procedure D in Example 43 using 4-
fluorobenzylbromide.

MS (ESI) m/z622.9 (M+H);
HRMS: calcd for C1H3FN4O,S * HCI, 658.1664; found (ESI+), 623.19689;
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EXAVPLE 42
(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di net hyl am no) -9, 11a, 12

W@ peoshyadsoxy-1 , 131- di oxo~2- thi oxo-2, 3, 6, 6a, 7PTHUS2004/040850
1, 1a, 13- decahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
car boxam de H3C. JDH3 H3CL JBHN N3 HH = ,CHTo a
solution of 9-am no-mno disulfate (0.668 g, 1 mmol)
in DMSO (30 m.) is added 2 equival ents of
1, 1-t hi ocar bonyl di i m dazol e. The reaction is then
sExampiel obProcedure tDe(Grenmmiund @ tbdrtoB) t o 12 hr (fol | oned
by MS5(ES)). The m xture tE?&HHei urated with diethyl
ether and the solid colleC terial is used in the
next step [4Bt(hegboBactRas)]Ar-Bls(diatihglamirdp-o(ES ) -

Y waeﬁq% iy FE%/‘P’%S“%?A%%?‘ i%éég%ﬁz@%f%wm? Top12.12a-

thi s invent itetrahlydioked, 1h&i|@w 2-naihthdgehecarddkaintidel 4 aL ed
prepared substanti aII fo he met hod descri be

in detail herei nabove %ﬁgm)&% 35¢)si ng procedure C
Exanpl e of procedure C (Procedure C) EXAMPLE 43

HaC. CH HaC.
o~ N

AL

NHz

9-aminominocycline sulfate salt (1.0 g, 1.50 mmol) is dissolved DMF (20 mL) and
treated with a solution of 2-chlorotrimethoxyethane (0.35 g, 2.2 mmol, 1.47
equivalents). The reaction is stirred at room temperature until mass spectrometry
showed conversion to the chloromethylbenzoxazole derivative. The solution is then
treated with t-butylamine (7.3 mL, excess) and stirred until mass spectrometry
showed conversion to the t-butylaminomethyl benzoxazole. The mixture is
concentrated under reduced pressure to remove excess tbutylamine, and then
poured slowly into ether (1 L) and HCl/ether is added to precipate the salt. The solid
is rinsed with fresh ether and dried under vacuum. The crude solid is dissolved in
water (100 mL) giving a solution at pH 2. The pH is raised successively by 0.5 units
with aqueous ammonia, and extracted with dichloromethane. The fractions extracted
at pH 4-4.5 are combined, dried (Na,SQ,), filtered and concentrated nearly to
dryness. A small volume of methanol is added and the solution is treated with 1M
HCI in ether. The precipitated solid is collected by filtration, washed with fresh ether
and dried under vacuum to give the product as its HCI salt.
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benzyl {[(6aR 7aS, 8S,1 1aS)-1
0- (am nocar bonyl ) -5, 8- bi s(di net hyl am no)-9,1 1la, 12-

WO eoolpsiisexy-1 1, 1 PCT/US2004/040850
3-di oxo-6, 6a, 7, 7a, 8, 11, 11a, 13- oct ahydrotetraceno[ 2, 1-d
][1, 3] oxazol -2- yl]thi o}acetate H3C JDH3 H3C JDH3 H H
= JDHOOC]—IOOOTO a sol ution of
(F%?%fjc?ﬁ§q€§(f ed 05?5?65%(13 v§ | ”‘?}58 r g?’?ng gograﬁf]ﬁ hourto give
Indm:d-IGLSaluei:a&ayrmlem@traceno[z 1 -

wléf\kkﬁr]'fg?%%%f’ @%ﬁ%;b?% dies( S)égggl g iézji i/gl ents of

di i sopropyl et hyl am ne, after stirring for 5 mn. 1.2

[ nzyl - 2- br macet dded.
5 YR RnPE i el RRE T bfmp gl §E5iMop fEprocedure D,
triturated with diethyl ether and solid is collected.
It is purified by extract N§6(ESI) mz 663.2
(MH) ; MB (ESI) m 2332, 1 Pl)e HRVE: cal cd for
CSWM@SSa&J@aoc)QiQ&BIS(ﬂBnetﬁﬂammoﬁ BRldimethfdiingdjktstylamino]-

(6aR, J2B5%5:y 12820 ggiot Ry PafROY eexy-{ e i 8o
10 enzyl)thio]-9, 11a, 12naphthiysthecipodamide.

1, 13-di oxo-6, 6a, 7,7a,8,11, 1

la, 13- oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-

N/ N
] ~ ’ o
TN Y T
O %H
OH (0] OH ¢]

MS (FAB) m/z 558 ((M+H)+;

15
Example 47
[4S-(40,4a0,5a0,12a0)]-4,7-Bis(dimethylamino)-9-[[(n-butylamino)acetyljamino]-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-
naphthacenecarboxamide.
20

MS (FAB) m/z586 ((M+H)+;
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1 O-carboxamde HBC N/ NHH=,04 OO OH O O The
conpound of the exanple is prepared using procedure D
WO p0oExsaspd € 43 usi ng 4- fluorobenzyl brom de. MECT/ESI0)4/040850
mz 622.9 (MtH); HRVS: cal cd for C3I H31IFNAO/S HC,
658. 1664; found (ESI+), 623.19689; Exanpl e of Procedure
D (Conmpound 1 to 4 to 6) Exanple 45 [4S-(4a, 4aa, 5a
a, 12aa)] -4, 7-Bi s(di net hyl am no)-9-[2-(1 , 1-
di met hyl et hyl ami no) acetyl am no] -1, 4, 4a, 5, 5a, 6,1
1, 12a- oct ahydro- 3,1 0, 12, Ezamplerd8hydr oxy- 1

i [491(9%%@,89@,9Eé&)ﬁ-]ﬁ%@e@ﬁrﬁ&ﬁﬁ%ﬁﬁg}ggﬂg@wg\gﬂo@gﬁ]gr%ino]_

base) -am nofr nocycl I ne’ su
1. 50 hfeta5.68.6dil sl@etoptahyiiors, | @02 1R)-tetrathydtiorgt ad -didotp-a

5 solution of 2-chlorotg Qﬁéx . (0.35 g, 2.2
mol, 1 .47 equivalentggl)%5 e %@g%?ﬁg% is stirred at
roomtenperature until mass spectronetry showed
conversion to the chl oronet hyl benzoxazol e derivati ve.

The solution is then

10 MS (FAB) m/z572 ((M+H)+;

Example 49

[4S-(40,4a0,5a0, 1 2aoc)]-4,7—Bis(dime’[hylamino)-g-[(chIoroacetyl)amino]-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, 1 2a-tetrahydroxy-1,11-dioxo-2-
15 naphthacenecarboxamide

N N

Z.
I=4

e[

‘ on

20
MS (FAB) m/z 549 (M+H)+;

25
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treated with f-butylamne (7.3 nL, excess) and stirred
until nmass spectronetry showed conversion to the

w0 2305453811 nonet hyl benzoxazol e. The m xt ure iBCT/US2004/040850

concentrated under reduced pressure to renove excess
f-butylam ne, and then poured slowy into ether (1 L)
and HCl/ether is added to precipate the salt. The
IS mﬁth fresh ether and dried under

SBia 15 TUARES solid is dissolved in water (100 nlL)
giving a solution at pH 2. The pHis raised

cce Wi S W th aqueous anmoni a, and
Zﬁtra2$b%ﬁ%%PECﬁ%oﬁp ghethane. The fractions
extracted at pH 4-4.5 are conbined, dried (Na2SQ, *),
filtered and concentrated nearly to/ﬂryness A snal
vol une of nethanol i< added and the solution is
treated with 1IMHC ijn et her. Thé Brecipitated solid

: ' fresh ether

and dried under vag oduct as its HC
3 2 W't h aqueous
acid for one hour{fo 4 h: i e nojpo HCL salt of
exanple 45 M5 (ESI 5 pH) +; 0 The fol | ow ng
exanpl es are prepared using sinilar method described
in procedure D. Exanple 46 [4%- (4a, 4aa, 5aa, 12a
a)] -4, 7- Bi s(di net hyl am no) - F(dinethyanino)acetylanin
0] -
%mﬂwé 5, 5a, 6, 11, 12a- oct ahydro- 3, 10, 12, 12a- t et r ahydr ox
- 11 di oxo- 2- naphthacenecarboxan1de CH

X is selected from hydrogen, amino, NR''R", alkyl of 1 to 12 carbon atoms optionally
substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl optionally
substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

A’ is a moiety selected from the group:

R and R' are each independently H or alky! of 1 to 12 carbon atoms or
R" and R' when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

Y is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl
of 6, 10 or 14 carbon atoms optionally substituted, alkenyl of 2 to 12 carbon atoms
optionally substituted, vinyl, alkynyl of 2 to 12 carbon atoms optionally substituted
and halogen;
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30

M5 (FAB) mz 558 ((M+H) +; Exanple 47
[4S- (4a, 4aa, 5aa, 12a

W@2J05456838i s(di met hyl am no) - 9-[ [ (n- but yl am no) BCT/US2004/040850

gtyl]am no]- 1 Ada, 5, 5a, 6J _
1J2a<>ct ahydr o-3J0J2J2a-t et rahydroxy-1 J 1<l i oxo- 2-
napht hacenecar boxam de. OH M5 (FAB) niz 586 ((MH)+;

e eoa Bkl ciee? S tr st a2
carhomajoms ggtienglly substituted, alkynyl of 2 to 12 carbon atoms optionally

§ o, + n - [ - LOXOAN- .

LB YK 2o 8 R b i e
@(qj}gl p6 4to @gﬁqu)reans[qp@oqadly@yh.ﬁltute@earayl bP3 to 13 carbon atoms
Sliorthly SESHAATHAY haBdaR) 0P bl € B ERARTPHAGY DBLkfuted,
1,4, 4a,5,5a,6, 11, 12a-oct aﬂydr 0- 3,710, 12, .
S3ntBiNgahipdt bstgroatomsi whiclo xey e inaptrnd acdifieeat, irahependiartly
ShlebBd Qr%ﬁﬁ%itr@@rﬁ’%?ydeﬁw“%ﬂd)sﬁif%d hetefoafyi Ry Pt 5or € Ying
conpound of Forrmula (1); .

atoms optionally substituted containing 1 to 4 heteroatoms which may be the same or

different, independently selected from nitrogen, oxygen and sulfur;

R'and R? are each independently H or alkyl of 1 to 12 carbon atoms or
R' and R? when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

R® is alkyl of 1 to 12 carbon atoms optionally substituted, -CH,-aryl optionally
substituted, aralkyl of 7 to 16 carbon atoms optionally substituted, aroyl,
-CH,(CO)OCH,ary! optionally substituted, -CH;-alkenyl of 2 to 12 carbon atoms
optionally substituted, and —CHz-alkynyl of 2 to 12 carbon atoms optionally
substituted;

with the proviso that when X is NR'R? and R’ is hydrogen, then R? is methyl, ethyi, n-
propyl, n-butyl, 1-methylethyl, 1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;
and that when R’ is methyl or ethyl then R? is methyl, ethyl, n-propyl, 1-methylethyl,
n-propyl, 1-methylpropyl, or 2-methylpropyl;

or a tautomer or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R is phenyl optionally substituted
with 1 to 3 substituents or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 wherein R of Formula (1) is selected from

the group alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon atoms, and
alkyl-heterocyclyl or a pharmaceutically acceptable salt thereof.
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wherein: X is selected from hydrogen, am no, NR11R12,
al kylof 1 to 12 carbon atons optionally substituted ,

wa@eopb/0sds36, 10 or 14 carbon atons optionally PCT/US2004/040850

substituted, vinyl optionally substituted, alkynyl of
2 to 12 carbon atons optionally substituted and
hal ogen; A" is a noiety selected fromthe group: V and

N > . i : |

o 7 e BrPebalgioindicoght R RRRRERI orkeldyfls Bkl rom
tekeliestobfetdreupwi t h the nitrogen atomto which each is
attached forma 3 to 7 nenbered saturated hydrocarbon
ring; Y is selected fromhydrogen, alkyl of 1 to 12
carbon atons optionally substituted, aryl of 6, 10 or
carbon atons optionally substituted, al kenyl of 2
arbon atons &ptionally substituted, vinyl,

al ' o 12 on\at pti onal Ré/{s'&b
and hal ogen; R Ns selected ffomal Ryl of 140 1
at ons opt| onal substituted, alkegnyl aehd2’to car bon
atons opt| |y substitute al kynyl of 2 to

carbon atons optionally subst ed, -CH2NR1R2,
of 6, 10 or 14 carbon atons optionally substituted,
aral kyl of 7 to 16 carbon atons optionally
substituted, aroyl of 7 to 13 carbon atons optionally

SubSLL Lt e, SR DSLSLBR) o o © Tng atons

5. A compound according to claim 2 wherein R is selected from moieties of the

group
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containing 1 to 4 heteroatons which may be the sane or
different, independently selected fromnitrogen,

w@oegesesahnd sul fur, and heteroaryl carbonyl of BCDUSH04/040850

ring atons optionally substituted containing 1 to 4
het er oat ons which may be the sane or different,

i ndependently sel ected from nitrogen, oxygen and

sul furanR1l and R2 are eachR~independently H gual kyl of
carbon atoms or Rlland R2 when optionally
ether with the '

subsgit d, C}Q aryl ootlo-.lly substi t
of 7 16 carbon atons oOp&¥oOnally substitu 7 aroyl,
-CH2(CO) OCH2aryl optionally substituted, -CH2-alkenyl ’
of 2 to 12 carbon atons optionally substituted, and -
CH2- al kynyl of 2 to 12 carbon atons optionally
substituted; with the provjgg,that when X is
andR1 fgvﬁydrogen, then R2 ils nethyl, ethyl, npfopyl,
1- net hyl et hyl , yl propyl, 2-met opyl
[ hyl ethyl; an [
é“nethyl et hy —+n—oHopyl ,
n- propyl, t byl propyl, or
; or a tauto or a pharmaceuti
acceptable salt thereof. 2. A ﬁgppund accordi ng tan
claim1l wherein Ris phenyl op N

dl 1y substituted
wWth 1 to 3 substituents or a pharmaceutically
accepiall e salt thereof. A v

and |

C(CHg)3

75



3. A conpound according to claim1l wherein R of

Formula (1) is selected fromthe group alkyl of 1 to 6
w@ 200505653% ons, al kenyl of 2 to 6 carbon at ons, PERTS2004/040850

al kyl - heterocyclyl or a pharmaceutically acceptable

salt thereof.4. A conpound according to claim3

wherei n al kyl -heterocyclyl is selected from noieties

t - ar phar maceuti cal »
;bfégggggg{%ﬁg%%y%ﬁ%}taeo?gglg’.[heﬁeog'onpound according to

claim2 wherein Ris selected fromnoieties of the
groupow O OW -N(CH 3)2 CH3 S OW WWW W CN
C(CHg)3 OW WWVAA/V -0OCH 3 OC2H5 C2H50 OCH3 H3CO
®CH3 A compound according to claim 1 wherein R is heteroaryl or a

5 pharmaceutically acceptable salt thereof.

7. A compound according to claim 6 wherein R is selected from moieties
selected from the group

10
Q)‘L %
> o )
S ’ 0] ’ O ’
“/y‘a %
N )
O O
\"r , S s
o)
N
\
| ) and
S
or a pharmaceutically acceptable saltthereof.
15 8. A compound according to claim 1 wherein R is alkyl of 1 to 6 carbon atoms

optionally substituted, alkenyl of 2 to 6 carbon atoms optionally substituted,
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oCc2HS vL /W OW Q(CH2) 5CH3 W W and C(CH3) Sor a

phar maceutical » acceptable salt thereof. 6. A conpound
w@ewonshisegy to claiml1l wherein Ris heteroaryl PCT/EHS2004/040850

pharmaceuti cal ® acceptable salt thereof. 7. A compound

according to claim6 wherein Ris selected from

noi eties selected fromthe group O-N and N or a

phar maceut N acceptabl e saltthereof. 8. A conpound

accor di ?ﬁgj/%%(%‘fﬂﬂzalwh@fr%P pebangtogskyl of 1 to 6

carbon at®ns optionally substituted, al kenyl of 2 to 6

carbon atons optionally substituted, vNH(cycl oal kyl of

5to 6 catbga~atons), \ , "NH(alkyl of 1 to 6 carbon
atons) an (?7 NH(al?<yI of1t060arb(on ato¥ns) and

ka,z/\NH(alkyl of 1 to 6 carbon atoms)-aryl optionally substituted.

or a pharmaceutically acceptable salt thereof.

9. A compound according to claim 1 wherein R is selected from moieties
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V NH(al kyl of 1 to 6 carbon atons)-aryl optionally
substituted. or a pharnaceutical ™ acceptable salt
wWo b@seafs3s 9. A conmpound according to claiml wWer/Es2004040850
is selected fromnoietiesHV V OCH3 V- NH2 C(CH 3)3
Ayn Ayn -N H and r*YM or a pharmaceutically
acceptabl e salt thereof.10. A conpound according to
cl ai wherein Ris S-alkyl of 1 to 12 carbon atorms,
optionally substituted and
S-@H2( CO PCH2ary| optionally substituted or a
phakpacemi Aacept abl aIt thereof. 11. A

comnpob d/ng t clal wher ei n i s sel ect
from pmi et ies of thwand
H ’ H »

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutical”™ acceptable salt thereof. 12. A
conpound according to any one of clains 1 to 11

wob@sesas3sy is H 13. A conpound according to aPgT/U8m040640850

claims 1 to 12 wherein X is -Nwe2. 14. A conpound
according to claim1 selected fromthe group:

(6aR, 7as, 8S, 11aS) - 5, 8-bi s(di net hyl am no)-2-(2 >

2-di phenyl vi nyl )-9, 11a, 12-tri hydr oxy-

11, 13- di oxo~6, 6a, 7, 7a, 8, 11, 11a, 13- oct ahydr ot et raceno| 2
,1-d][1, 3] oxazol e-1 O- carboxam de,

g170?rsl ﬁ€8%§§)@8?c%9%®h§ﬂa?ﬂbﬂ@%peéf%)r/\ﬁm%-g‘lkyl of 1 to 12 carbon

latorng,- SHChis @yl optior@llg substituted and S-CH,(CO)OCH,aryl optionally

- n = 3] oxazol e-1 O-
235}%@%%%03gﬁ%ﬁﬂ%“%&@%’@?ﬁ%@%%@} fibkeer. ™) Ok yl -5, 8- bi
s(di met hyl am no) -9, 11a,i 2-tri hydroxy-1 , 113-
di oxo-6,6a,7,7a,8,1 1,11a, 1
3-octahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e- 10- car boxam de
, 11( 62 Zarsp@Bididea®)ding to claim 10 wherein R is selected from moieties of the
8-rgi|§(di nmet hyl am no)-2-[()-2-(2-furyl)ethenyl]-9,11a,1
i hydroxy-1 1, 13-di oxo- 6, 6a, 7, 7a, 8, 1
1, 1a, 13- oct ahydrot etraceno[ 2, 1-d] [ 1, 3] oxazol e-

10- car boxam de,
(6aR, 7as, 8S, 11@5)%5, 8- bi s(di met hyl am no) -9, 11a, 1§4r' hy

droxy-1 1 , ¥3-di oko-2-[ (E) - 2-

phenyl et henyl ]1-6, 6a,7,7a,8, 1 O

1,11a, 13- alydrotetraceno[ 2, 1-d] [ 1, 3] oxazake- 10-
car boxarf] de, aR, 7aS, 8S, and

11aS) - 5,|B- bi ethhy] ami no) - 9,
11la, 12- t{i hydroxy-2-[ (E) - 2- (4- net | yl)
3- di oxo- 6, 6a, 7, 7a, 8, |

gt henyl ] -
1, 11a, 13- oct ahydrot etraceno[ 2,1 -
or a pharmaceutically acceptable salt thereof.

12. A compound according to any one of claims 1 to 11 wherein Y is H.

13. A compound according to any one of claims 1 to 12 wherein X is -NMe,.

14. A compound according to claim 1 selected from the group:

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-2-(2,2-diphenylvinyl)-9,11a,12-trihydroxy-
11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(7aS,8S,11aS)-8-(dimethylamino)-9,11a,13-trihydroxy-2-(2-methyl-1-propenyl)-

11,12-dioxo-7,7a,8,11,11a,12-hexahydronaphthaceno[2,1-d][1,3]oxazole-10-
carboxamide,
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d] [ 1, 3] oxazol e- 10- car boxani de, (6aR, 7aS, 8S, 1
1laS) -5, 8- bi s(di net hyl am no) -9,

WA 1@50%588 | hydr oxy-2-[ ()-2-(3- met hoxyphenyl ) epdiEny10p4/040850

1, 13-di oxo-6, 6a,7,7a,8,1

1, 11a, 13- oct ahydrotetraceno[ 2,1 -

d] [ 1, 3] oxazol e- 10- car boxam de, . .
(6aR, 7as, 8S, 11aS) - 5, 8- bi s(di et hyl am no) -9, 11a 12-trih

-9 h [)eth I
%gélg )%ﬁég[@( 1@8@% n(?r%mg/g% %otﬁg(glmeer’:ﬁ/ylgrﬁmo)eg ¥l 1a, 12-tr| hydroxy-11,13-
Jidkbas,837 Falehy DI RbEBGRIGERackNo 1.3loxazole-10-carboxamide,
de: (8RR FhLga

d][1, 3] oxazol e- 10- car boxam
1aS) -5, 8- bi s(di met hyl am no) -2-[()-2-(4-fl uorophenyl)et

6aB7hS 8%, 1111352'5%'5@%9};'%%0}2 { E)-2-(2-furyl)ethenyl]-9,11a,12-
%”W@{Q%&{Sﬁ?ﬁ}—@p}(%@@ﬁg[@ 9,11, 11a,13- -octahydrotetraceno[2,1-d][1,3]oxazole-
dbldar®d@iade! e- 10- car boxani de, (eaRJaS"S. HaSJ-

d- b. di sCdi net hyl ani noJ”- AAAA_f | uor ophenyCet henyl ] -
9,11a, 12-tri hydroxy-1 1, 13-di oxo-6, 6a, 7, 7a, 8,1

ﬁeelmyaée@:ﬁ@ey@fsoc‘suéﬂ(ﬁrn@é% %%oj’-? 11a 1%—tréhyé1§oxi/ 11,13-dioxo-2-[(E)-2-

1, 3] oxazol e- 10- car boxam d

vistheyl-6 pareedy] )15, 8- afpt@bxﬂrﬁtétrﬁqqr@[ﬂ hd)[1,8]oxazcie-10-
2atdoxBmieoxy- 11, 13-di oxo-6, 6a, 7, 7a, 8,1
1, 11a, 13- oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
carboxam d g, (6aR 7aS, 8S,1

160,755 %sbmép\s muﬂmln%hﬂé}%hay b (1 % @Ithyg@&%ﬁgﬁ%f(%' ]1'1

RSN Bheo YIB! | AGSIeP 5,60 7. 08 11 T i ostay dibteirasenof2, -

Q1[¢ Bldxaxa8i1darboxamide,
(16[aRq7aS 8S, 11aS) - 5, 8- bi s(di net hyl am no) -9, 11a, 12-trih

ydroxy-1 1, 13-di oxo- 2-
(6aR,7a8,85,11a8)-5,8-bis(dimethylamino)-9,11a,1 2-trihydroxy-2-[( E)-2-(3-~

methoxyphenyl)ethenyl]-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide,

(6aR,7aS,88S,11aS)-5,8-bis(dimethylamino)-9,11a,1 2-trihydroxy-2-[( E)-2-(2-
methoxyphenyl)ethenyl]-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno|2,1-
d][1,3]oxazole-10-carboxamide,

(6aR,7aS,8S,11 aS)-5,8-bis(dimethylamino)-2-[( E)-2-(4-fluorophenyl)ethenyl]-
9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide,

(6aR,7aS,85,11 aS)-5,8-bis(dimethylamino)-2-[( £)-2-(2-fluorophenyl)ethenyl]-

9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a, 1 3-octahydrotetraceno[2,1-
d][1,3]Joxazole-10-carboxamide,
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(pyrrolidin-1 -ylnmethyl)-6,6a,7,7a,8,1 1,11 a, 1
3-octahydrotetraceno[ 2,1 -d][1, 3] oxazole- 1

wO2@anhs3am de, (6aR, 7aSs, 8S,1 PCT/US2004/040850
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1laS)-5, 8-bis(dinmethylam no)-9,1 1a,1 2-trihydroxy-1
1,1 3-dioxo-2- [(propylam no)nethyl]-6,6a,7,7a,8,1
1,11 a,1 3-octahydrotetraceno[2,1 -d][1, 3] oxazole- 1

R AR fosllo- CRERHARPS sbisgcimetiiamin kg Lo 2ijrveropy-
14, 13-Bioxo-6idayRT o811 114,13- o’&taﬂwdootetlﬁipém[i,ﬂ [ &]dxakolééh 0-

a}b%%%e?hhggr otetraceno[2,1-d][1, 3] oxazole- 1

(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 1, 13-di oxo- 2-

[ (propyl am no) net hyl ]-6, 6a,7,7a,8,11,1 1la,l1

3{a=d1, 745, 8 60t eB)-5,8 distfliieIhyiaahhihd)-B[(dixatioflamind)methyl]-9,11a,12-

(RSB BEREp 60,7 7o Pt ey PR IR RPT o8, e Tptpzole-
| Tetarpbaemide) - 9, 11a, 12- trihydroxy-1 1,1

3-di oxo-6,6a,7,7a,8,1 1,11 a, 1

3-octahydrotetraceno[ 2,1 -d][1, 3]oxazole- 1

O6aR[7a8x88)1 ths)-508-bia(dirhethpracind)9cilal \2-wibgdrptyabl ,¢3-gimikd-2-

g(}agllr’rnglﬁ]né -é?gﬂﬁyl)%@ﬁ%(}?é%?ﬁ ‘T“P ar, %-rc])gtakyd ro%e%leur:rt]enlo[f, ?ldﬁ‘f ,bfog(azole-

1HSyarBexahnidet hyl am no) - 2- [ 4- (di et hyl am no) phenyl ]-9,1

la, 13-tri hydroxy-

11, 12-di oxo~7, 7a, 8, 11, 11a, 12- hexahydr onapht haceno|[ 2, 1-
dBhR, 785¢83 ¥ td )-518-Dbis dnaeﬂxplmamod@ 11e6i2RrikpBeB85] 1, 13-dioxo-2-

ioatarirRlrhe il dag A £ 5 PR 8@ B gentid -t sioxazot-

T1Qdabd@nade,ahydr ot etraceno[ 2, 1
-d] [ 1, 3] oxazol e- 10- car boxam de,

(6aR,7aS,8S5,11a8)-2-[(butylamino)methyl]-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,885,11aS)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-
[(propylamino)methyl]-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide and

(6aR,7a8S,8S5,11aS)-2-[(tert-butylamino)methyl}-5,8-bis(dimethylamino)-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-

10-carboxamide; or a pharmaceutically acceptable salt thereof.

15. A compound according to claim 1 selected from the group:
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl anni no) -9, 11a, 12-tri
hydr oxy- 2- ( 4- net hyl phenyl )- 11, 13-di oxo-6, 6a, 7, 7a, 8,1

wa 20356538 oct ahydr ot et raceno[ 2, 1-d] [ 1, 3] oxazol BET/US2004/040850

car boxam de,
(7aS, 8S, 11aS) - 1aS) - 5, 8- bi s(di net hyl am no) - 2- (3-fl uorop
henyl )-9, 11a, 13-tri hydroxy-1 , 112- dioxo-7,7a,8,1

?(gjf%S%f@%i—}éi(ﬁé?é}l%{l%%aigw@%g—g%@g%th(lggwo)phenyl]-g,1 1a,13-trihydroxy-
7THS] Bdjoxa-ZSp.81 (, 41a y2rhexshwdphpiBh8edmiof?, tilie Bloyazuik-no) -

ri hydroxy- 11, 13-di oxo-6, 6a,7,7a, 8,1
%a%%@f:ﬁ%%t ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e-1 O-
car boxam de,

R 75099805 50 ST 1 bR o

Wiee-¢axdas, th] a, Tarogiahydrotetraceno[2,1-d][1,3]oxazole-10-carboxamide,
la, 13- oct ahydrotetraceno[ 2, 1-d] [ 1, 3] oxazol e- 1

0- car boxam de,

(6aR 7aS, 8S, 11aS) - 2- (5-t/t-butyl - 2- hydr oxyphenyl ) - 5, 8-
k1('6§gﬁg%%ﬂﬁglﬁ%@g%ﬁa%o&@,ﬂ%fjf'zgl)ﬁWd]'ony-(4-methylphenyl)_
1 11‘53-Qig><@-§t6gwya,&,ﬂ ét1i ad 8ragfabydrotetraceno[2,1-d][1,3]oxazole-10-
Hdrdoxahiazol e- 10- car boxami de,

(6aR,X%aS, 8S, 11aS) - 2-[ 4- (benzyl oxy) phenyl ] - 5, 8- bi s(di ne

t hyl am no) -9, 11a, 12- trihydroxy-1

1 i C 7 . ,
T R Bislanh@rabide) 2 (rfupropnenyl g 1,13 tiydroxy-11,12-
1dioxoaf. baldh de, (RexRanydboeBadarafd), 1-2[{ 3]oxazhién Grearbophamitie,
[)-5 8-bJis(dinmethylamno)-9,1 112a- J trihydroxy-1

1, 13-di oxo-6,6a,7,7a,8,11,1 1a,1

3(6att @t 8541 @B 2t aisnepienyti}q, a-bisgjimetoyaimno)d,11a,12-trihydroxy-

OrCP4-8i8%3Bled &, 72,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-2-[4-(dimethylamino)phenyl]-9,11a,12-
trihydroxy-11,13-dioxo-6,6a,7,72,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,85,11a8)-2-(5-tert-butyl-2-hydroxyphenyl)-5,8-bis(dimethylamino)-
9,11a,12-trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-
d][1,3]oxazole-10-carboxamide,

(6aR,7a8,8S5,11aS)-2-[4-(benzyloxy)phenyl]-5,8-bis(dimethylamino)-9,11a,12-

trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no) -2-(3-fl uoro-4
- met hoxyphenyl ) -9, 11a, 12- tri hydroxy-1

wa @3/skseso- 6, 6a, 7, 7a, 8,11,1 1la, 1 PCT/US2004/040850

3-octahydrotetraceno[ 2,1 -d][1, 3]oxazole- 1
0- car boxam de, _ _ _
(6aR, 7aSs, 8S, 11aS) - 2- (1, 3- benzodi oxol -5-yl )-5, 8-bis(dim

qtsaw?a@zJMTa%g-bl@ Mh%drEkaﬁgﬁW%sJOIS(d'WeJ}voatm'po aedlaig,

di oxo- 114&,13-octa
]’E”'@J&](J[f 9Xy3} lo3idligres5.62, 707@&;1Bdﬂaﬁﬁd@tahydrotetraceno[z 1-d][1,3]oxazole-
(10eRrddantds. 11aS) - 5, 8- bi s(di met hyl am no) -9, 11a, 12-tri h
ydroxy-1 1, 13- di oxo- 2-
(2,4,6-trimethoxyphenyl)-6,6a,7,7a,8,11,11 a, 1

36&13VaB)Gyﬂta%t)fsaB:&Q@ifrgetﬁylam%ﬁ 3. (§Jf1951% Apl'neefﬁloxyphenyl) 9,11a,12-

Q-carb
@%%ﬁe?&é%% -dioxx6.69, 5728 4 { dil et Bioplahmimatsiragenal2, 1 X011 1A drtazole-

Yordaxyoxhmldel 3- di oxo- 2- (2, 4, 5-
tri et hoxyphenyl)-6, 6a,7,7a, 8,1

1 11a, 13- oct ahydr ot et raceno[ 2,1-d][1, 3] oxazol e-1 O-
@®aRETB 561 aS g 3 benzodlo olI -5- ngl) ﬁ 8- bI?T(Idlme),\th)gaTTa 91120

§ 5{@)&\/;1?1% %I@fm ,|6317 Zq} $|,dj J11a, 233®pt)ah1drotetraceno[2 1-d][1 3]oxazole-

Yolarshxanfaed, 6a, 7, 7a, 8, 11, 1 1a, 1
3- oct ahydrof et raceno[ 2, 1-d] [ 1, 3] oxazol e- 1

O-carboxani de, (6aR, 7asS, 8S,11aS)-2-(4-t/ -b

Uy Rrees,) Ta%f% @b%l g gfmlr?dyg';g)ag%@ﬁgd %%y 11,13-dioxo-2-

té 25? i oﬁ\’voesvr&e\nwé &R} 572,8.1d] 112, 181 asiaimdiotetrateno[2,1-

afea cb@x@mmfb Ak ide
(%[aR!7aS 8S, 116.1a8) 2B s - bi s(di met hyl am no) - 2-[ 4- (hexyl ox

y) phenyl ]-9, 11a, 12-

(6aR,7a8,85,11a8)-5,8-bis(dimethylamino)-9,11a, 1 2-trihydroxy-11,13-dioxo-2-(2,4,5-
triethoxyphenyl)-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7a$,885,11a8)-5,8-bis(dimethylamino)-9,11a, 1 2-trihydroxy-2-(1-methyl-1H-
indol-2-yl)-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide,

(6aR,7aS,85,1 1aS)-2-(4-tert-butylphenyl)-5,8-bis(dimethylamino)-9,11a,12-
trinydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide and

(6aR,7aS,85,11 aS)-5,8-bis(dimethylamino)-2-[4-(hexyloxy)phenyl]-9,11a,12-
trinydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a, 1 3-octahydrotetraceno[2,1-d][1,3]oxazole-
10-carboxamide

or a pharmaceutically acceptable salt thereof.
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trihydroxy-1 1, 13-di oxo-6,6a,7,7a,8,1 1,11a,1
3-octahydrotetraceno[ 2,1 -d][1, 3] oxazole- 1

wO2@a0hs3am de or a pharmaceutically accept abl BCHEE1004/040850
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t hereof. 16. A conpound according to claim1 sel ected
fromthe group: _
(6aR, 7as, 8S, 11aS) 1laS) -5, 8- bi s(di net hyl am no) 9,11a, 12

{4 hyﬁércgmgb&n Brfihe %6%1%&%&@% r;{,ln §ﬁ§ §dyf 72,8:1

1,11 a, 13-0ct raceno
O car boxam de,

ag?%§ ﬂﬁa‘\’% b & ﬂweﬁﬁ%ﬁﬂrﬁé’}ré’lﬁ aZT é’-{rﬂ'\yéro%?—tﬁ 3 (S»doi'JT%téqthien—

13-yt9,6 8a.dxe-%1 Bé1azj3—ac’@hndr@te1rag@r[p[2 1-d][1,3]oxazole-10-carboxamide,
3-octahydrotetraceno[ 2,1 -d][1, 3]oxazole- 1
0- car boxam de, (6aR, 7aS, 8S, 1

163%)R, 8a$ 86119 a8) Al faghzatiran2-)-5,3-bisfdiiethytaningp9,11a,12-

25

hAOHET St diehoreien, Py AN o F e o Ruesacenpie. ol gpgpor
o%hmra@xar@lge{(aaR 7aSs, 8S, 1

1aS) - 10- (am nocar bonyl ) -5, 8- bi s(di net hyl am no)-9, 1

la,12- trihydroxy-1 1,1 3-dioxo-6,6a,7,7a,8,11,11a,1

AB6aB 7488 d1aD)r e diselimethydfing) B-@dantt, ta, 12-trihydroxy-11,13-

TP ey W ——

1a 12- trihydroxy-1 1,1

3{51[(%@ 7%%%?0 7‘raé’)‘ 18- d&n%m%%é‘rb?:ﬁ;(l% UV ARSI ARG 8k %2, 1o-
gwr%@ BE ﬁm>&® B788sl(1dl 1@e1taao}dt@hvdrm¢treazemcnna 1@ t,8lokazol-2-

%’;ﬁ#%%e@% C%{ %0727611831 1,11 a, 1

3-oct ahydrotetraceno[ 2,1-d][ 1, 3] oxazol e-1 O-

C A0 ¥RYTBYA1 aS)-2-(1-benzothien-3-yl)-5,8-bis(dimethylamino)-9,11a,12-

trihydroxy-11,13-dioxo-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2, 1-d][1,3]oxazole-

10-carboxamide,

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,12-trinydroxy-11,13-dioxo-2-(1,3-
thiazol-2-yl)-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide,

(6aR,7a8,885,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-
pyridin-4-yl-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide and

(6aR,7aS,85,11a8)-5,8-bis(dimethylamino)-9,11a,12-trihydroxy-11,13-dioxo-2-
pyridin-3-yl-6,6a,7,7a,8,11,11a,13-octahydrotetraceno[2,1-d][1,3]oxazole-10-
carboxamide

or a pharmaceutically acceptable salt thereof.
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(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 ,113-di oxo-2- pyridin-4-yl-6,6a,7,7a,8,11,1

wa 2003856568 ahydr ot et raceno[ 2,1 -d][ 1, 3] oxazol e- BCTDUS2004/040850
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car boxam de and
(6aR, 7aSs, 8S, 11aS) - 5, 8- bi s(di met hyl am no)-9, 11a, 12-tri h
ydroxy-1 ,113-di oxo-2- pyridin-3-yl-6,6a,7,7a,8,11,1
19y 13- Rehabigicalieh £aseash
2 g o ceutlcéﬁkhéccep a ﬂh%e&fﬁmgtoanyone

car boxam de or phar

t Pedaigs 119 16,/r gmﬁfa@@mw@umce@me isell therendinassstiatiprawith a
COHEP B RERPL Pt one of clains 1 to 16 or a
pﬂ?r?rmceut [ Fcl}pif" gcceptaa e salt thereof in association
with a pharmaceutical ™ acceptable carrier. 18. A

g, hOdA Tnindd V@ fHed: ’ |
infections In \S\/arem?ébﬁ%gecg Cgﬁ?&n% Béﬁ[ﬁr'al ﬁ{?&&l‘éﬁé ﬁ’]warm blooded
aRIMNAlsIvhieh eqmiprises gdministering thsapfmmaba)plaﬁgmadﬂbgmany effective

[
cImBof 8 BB Ao S R o2 PRI 1 19 o et Blucany
t3r&epigble splf thexepk ocess for the preparation of a
compound of the fornmula OH O or a pharnaceutically
acceptable salt thereof wherein: X is selected from
hifdr ogR Rrocgss s thenmepaation af kgerpoundtad tiedforrauldon at ons
optionally substituted , aryl of 6, 10 or 14 carbon
atons optionally substituted, vinyl, %)ti/onal 'y

or a pharmaceutically acceptable salt thereof

wherein:

X is selected from hydrogen, amino, NR"'R'2, alkyl of 1 to 12 carbon atoms optionally
substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl, optionally
substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R? are each independently H or alkyl of 1 to 12 carbon atoms or
R" and R® when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

R'"" and R'? are each independently H or alkyl of 1 to 12 carbon atoms or

R"" and R' when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;
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substituted, alkynyl of 2 to 12 carbon atons
optionally substituted and hal ogen; Rl and R2 are each

w0 pabepsisaent |y H or al kyl of 1 to 12 carbon atPemEUS2004A40850

10

15

and R2 when optionally taken together with the
nitrogen atomto which each is attached forma 3 to 7
nmenber ed saturated hydrocarbon ring; R11 and R12 are
eﬁ@sél@&@@ﬁeﬁlﬁw& R, kyl
or R oane 6@n o t}l%:f]g%ﬁ’gar%oﬁ% o e(?pﬁfbﬁglp s[%hgﬁted aryl
nPt 8 JGeh 1&t°@thn@t9mﬁ @ﬁ’fl@ﬁ’ﬂh Slulzstl‘atteda@fh@dylfab Prie 42 Barbon Atoms
“Eéﬂbﬂéﬁ%ds%mdﬁéﬁ Qﬂyhﬁﬂpﬂﬁ 8f E%‘Lﬁ bé}g?n afoths {ﬂtlgﬁélﬁ%uggtﬂmed
q to 12 car
?@ﬁréd aryl of 6, 10 or 14 carbon atoms
omm@(gm Hestdmat i tuted, al kenyl of 2 to 12 carbon
at ons Opdtl ongglbltéy substltut ed, vinyl, alkynyl of 2 to
12 carbon atons optionally substituted and hal ogen;
CANDI | faBthd N u"b’éﬁlﬂ{%d B:(sliseh
7- (substltu% ?S} st Te'lf ut gﬁd%d?% %nr]r'lnﬂg %emde rr?(etehyl 6-
teberyipe o Wéf@’lmlt'@]e formula NH OH or a
pharmaceuti cal ® acceptable salt t\Qer of with
2-chl orotrinmet hoxyet hgne in @n a retlc solvent to
Q! ] o?rrul anb. reacting
the chl oro conpoundjwtF ’ e 2NH to form
substitut ed

OH o} OH o]

or a pharmaceutically acceptable salt thereof

with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula

NH,

b. reacting the chloro compound with an amine R'R2NH to form a substituted
amine of the formula
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am ne of the fornulac. hydrolyzing the substituted
amine wth acid to give a conpound of the fornmula OH

w@R005/056%88 d. i sol ati ng the conpound or a PCT/US2004/040850

pharmaceuti cal ® acceptable salt thereof. 20. The
process according to claim19 wherein X is N(CH3) 2.
21. The process according to claim19 or claim 20
wherein the am ne RIR2ZNH is t-butyl ami ne. 22. The
process according to any one of claims 19 to 21
viher ei iydrolgziag thet subsiiiuled @mine witiNadid do giwe ydofmpomadbitae formula
23. The process according to any one of clains 19 to
22 wherein [4S- (4a, 4aa, 5a a, 12a
a)] -4, 7- Bi s(di net hyl ani nq) - 9-[ 2- (1 "
d|nethylethylamno)acetylamno]PL 4H4a 5, 5a 6,

11, 12a- oct ahygro-3, 10 J

11- di oxo- 2- ngpht Haceng
pharnaceutlgaw plak - : pi-epar ed.
24. A process for th¥ preparglti . coffpound of the
formula OHwherein: X is Selected @ron?hydwogenamhn1no
NR11R12, al kyl of 1 to 12 carbon atonms optionally

bstltuted , aryl of 6, 10 or 14 carbon atons

dﬁt i ongP P&»ngs%sqompet%or 8 phgrmaceicatinagtaeptablersati thereefd,
al kynyl of 2 to 12 carbon atons optionally substltuted
and hal ogen; Rl and R2 are each i ndependently H or

al kyl of 1 to 12 carbon atons or

20.  The process according to claim 19 wherein X is N(CH)s.

21. The process according to claim 19 or claim 20 wherein the amine R'R?NH is
t-butyl amine.

22. The process according to any one of claims 19 to 21 wherein the aprotic
solvent is N,N-dimethylformamide.

23. The process according to any one of claims 19 to 22 wherein [4S-
(4a,4a0,5a0,12a0)]-4,7-Bis(dimethylamino)-9-[2-(1,1-
dimethylethylamino)acetylamino]-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide or a pharmaceutically
acceptable salt thereof is prepared.

24. A process for the preparation of a compound of the formula

N

87



Rl and R2 when optionally taken together with the
nitrogen atomto which each is attached forma 3 to 7

wOoreeobeseas sat ur at ed hydrocarbon ring; R >111 apdI/BID04/040850
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are each independently H or alkyl of 1 to 12 carbon

atonms or R11 and R12 when optionally taken together

wWth the nitrogen atomto which each is attached form

a 3 to 7 nmenbered saturated hydrocarbon ring; Y is

sel ected from hydrogen, alkyl of 1 to 12 carbon atons
ophemial | y substituted, aryl of 6, 10 or 14 carbon

atons optionally substituted, vinyl, alkenyl of 2 to

12 carbon atons optionally substi t ut ed, al kynyl of 2

t & id geleciet @nnam;@imampammaNRy‘ RY kamyl ofutted 2aachdnadtoge optionally

ogu@stlm&f n%mkeﬁ é Cﬂ‘)l Q. 1%, ?t? Ik %?newﬁ gg (gna ly gubs?tuted vinyl, optionally

I'ST Ny Step
7antssmnsed telkyeyl)of 8- t() satmemomamds ofticmallynsubStitttuetrtyHaldgen;
deoxytetracycline of the fornmula or a pharnaceutical”
accept able salt thereof with 2-chl orotrinethoxyet hane
i R' amd Rp ret @achdndepentertty Habf alkyl of 1 mnmcmbcmeammm of

: E{e aB&’ hﬂ’g}hgg op{;&%% ltﬂ(%nttggeetﬁg}lvy hdh& Al 0886‘ gtoVrH fo Whlgh each is
c httamedéomya a0 Fongrhiaered shisictied hydrbemb@r degyet hy| - 6- deo
xytetracycline of the formula NH

R" and R'? are each independently H or alkyl of 1 to 12 carbon atoms or

R and R'? when optionally taken together with the nitrogen atom to which each is

attached form a 3 to 7 membered saturated hydrocarbon ring;

Y is sglected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl
of 6, 10 or 14 carbon atoms optionally substituted, vinyl, alkenyl of 2 to 12 carbon
atoms optionally substituted, alkynyl of 2 to 12 carbon atoms optionally substituted
and halogen;

or a pharmaceutically acceptable salt thereof

comprising the steps:

a. reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracycline of the formula

NH,

or a pharmaceutically acceptable salt thereof
with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula
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OH c. reacting the

9- (2-chl or onet hyl car bonyl am no) substi t ut ed- 6- denet hyl -
W®200d056698 et racycline with ami ne RIR2ZNH t 0 gi VBEI/US2004/040850

conpound of the formula OH Ol H and e. isolating the

conmpound or a pharnmaceutically acceptable salt

thereof. 25. The process according to claim24 wherein

X is N(CH3)2. 26. The process acca(gLng to claim24 or

claim 25 wherein the arffine RIRZNH i § t-butyl am ne. 27.

The process accor dy ope ®f iclains 24 to 26

wherein the aprotic 3 I-thylfornanide.

28. The process accof ( of clgim?24 to 27

wherein [4S- (4a, 4a4, 53 H

a)] -4, 7-Bi s(di met hy\a 2:(%, 1-

di net hyl et hyl am no) cetylanino]-1,4,4a,§,5a,6,1

1, 12a- oct ahydr 0-°3,710, 12, 12a~ ;

t et rahydr oxy- 1, 11- di oxo- 2- napht hacenecar boxam de or a

ggarnaceuticalA acceptable salt thereof is prepared.

A TERTHG AR cipror gpepounevita acid t0 give 9a(2-

rm.&ﬁ'cﬁmémythﬁb@h?laﬁ%%@ﬁhfed—%@!iémétﬂﬂ%e-géoxytetracycline of the

5 formula

x N

NH,

C. reacting the 9-(2-chloromethylcarbonylamino)substituted-6-demethyl-6-
deoxytetracycline with amine R'R*NH to give a compound of the formula
10
R o]
I
/N
HZ
; and
e. isolating the compound or a pharmaceutically acceptable salt thereof.
15

25. The process according to claim 24 wherein X is N(CHa)..

26.  The process according to claim 24 or claim 25 wherein the amine R'R2NH is
t-butyl amine.
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wherein: X is selected from hydrogen, am no, NR11R12,
al kylof 1 to 12 carbon atons optionally substituted,

wa@eopb/0sds36, 10 or 14 carbon atons optionally PCT/US2004/040850

substituted, vinyl, optionally substituted, alkynyl of
2 to 12 carbon atons optionally substituted and
hal ogen; R1L and R2 are each independently H or al kyl

af7.1 tThelprogadskeBorain Lonally .
taren Ifglgtéger with t@%@éﬁ?{)ﬁg@ﬁg{é’%ﬁ}“@%@\xﬁ% nﬂéec"?'f%?téc
PP RS AV Nefimethyloringmidere mber ed sat ur at ed hydr ocar bon
ring; RL1 and R12 are each independently H or al kyl of
ngio 1lt%€car bon atons or Rl1 and R12 when optionally
tXken 't GJEPHRSE agFrAing R any eneefctnimtdrto 23 witrain [4%ch i s
1&aeb8daf1068)1a R : ¢_sat yr at ed hydrocar bon
;H_B%BY i S se_élg)éct egkﬁ@%{ﬁﬁgﬁ?@ﬁg’ﬁ%&ﬁkyl of 1 to 12
HeRylsminapeatdaminoy-1 s, ba,8Hd d 2aarcidhydfo-$10,10 105-
e R RRO-1 )1 it | kenyl of 2
N e e i R Al
ZPREAIRhe salt herepf ispreparedn at ons optional |y substitut ed
and hal ogen; produced by the process conprising the
%eps: a. reacting
I( substanraved pt thefermmda i t ut ed) - 9- ami no- 6- denet hyl - 6-
deoxytetracycline of the fornula NH or a
pharmaceuti cal » acceptable salt thereof with
2-chl orotri met hoxyet hane ixn an aprot™s,s0l vent to

or a pharmaceutically acceptable salt thereof

wherein:

X is selected from hydrogen, amino, NR"'R™, alkyl of 1 to 12 carbon atoms optionally
substituted, aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl, optionally
substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R® are each independently H or alkyl of 1 to 12 carbon atoms or
R' and R? when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

R and R' are each independently H or alkyl of 1 to 12 carbon atoms or

R and R™ when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;
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the formula .OH b. reacting the chloro conpound wth
an am ne RLR2NH to forma substituted am ne of the

WO e00505@&38 OHc. hydrol yzi ng the substituted am PET/vb1004/040850

acid to give a conmpound of the fornmula ; and d.
i sol ati ng the conpound or a pharmaceutical ® acceptabl e
salt thereof. 30. The product produced by the process

ar e dEN frén qﬁk/@ﬂogér? %IRW@F’ £l Q%drﬁorl\!gtgm@o%{lor?’a%y sakgls%%ed aryl

roduct Qroduc process accor
off & 190! 462rkRB ﬁt@lmﬁ QM'@”@'M e sitaReNpkenryl Di Diet 12 cabomatoms
tion&IEy SUbet
% O e R D SR PP 210 P2 pRoB BRI GRh A M anc
a}g;{ }¢: di net hyl f or mani de. 33. The product produced by
t316dIcAG Ihe PR of clains 29 to 31
S PG pless il sRpe
a)] -4, 7-Bi s(di net hylam no)-9-[2-(1, 1-

ch, et hgh@nigyr- @Ubé’iﬂ)t@%eé géuﬁgﬁtﬂt%h) éaaﬁmr?@’ﬁ%eﬁ%ﬂ%ﬂ-é—

11, 2a- oct ahydr o- 3 12at et r ahydr oxy
Xﬂ?ﬁﬁwcm%@tﬁm‘fﬁ’&@éﬁecar boxami de or a

phar maceuti cal » acceptabl e salt I\he/eof 34. A

conpound of the for muf aOH

NH;

or a pharmaceutically acceptable salt thereof

with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula

NH,

b. reacting the chloro compound with an amine R'R?NH to form a substituted
amine of the formula
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wherein: X is selected from hydrogen, am no, NR11R12,
al kylof 1 to 12 carbon atons optionally substituted ,

wa@eopb/0sds36, 10 or 14 carbon atons optionally PCT/US2004/040850

substituted, vinyl optionally substituted, alkynyl of

2 to 12 carbon atons optionally substituted and

hal ogen; R1L and R2 are each independently H or al kyl

of 1 to 12 carbon atons or Rl and R2 when optionally

taken together with the nitrogen atomto which each is

-t acHyETGwing the subsiitatedeminervith acid torgivea chpdewthefdomformula
ring; RL1 and R12 are each independently H or al kyl of

1 to 12 carbon atons or R11 and R12 when optionally

taken together with the jnitrogen atdomgto which each is
attached forma 3 to_7 nenbered satauriated hydrocarbon
ring; Y is selectegd fxg velag i ®f 1 to 12

carbon atons ppti ¢nal
14 carbon ate i gnal Ly 1 ktthyl of 2

al kynyl of 2 to 12 carbot atens optional |y subestd tuted
and hal ogen; or a pharmaceutical ™ acceptable salt

t hereof produced by the process conprising the steps:
& r edeqdating the compound or a pharmaceutically acceptable salt thereof.
7-(substituted)-8-(substituted)-9-am no-6-denet hyl - 6-
deoxytetracycline of the formulaOH O CH O or a

phar maceuti cal » acceptabl e salt thereof

30. The product produced by the process according to claim 29 wherein X is

N(CHj)..

31. The product produced by the process according to claim 29 or claim 30
wherein the amine R'R®NH is t-butyl amine.

32.  The product produced by the process according to any one of claims 29to 31
wherein the aprotic solvent is N,N-dimethylformamide.

33.  The product produced by the process according to any one of claims 29 to 31
which is [4S-(4a,4aa,5a0,12a0)]-4,7-Bis(dimethylamino)-9-[2-(1,1-
dimethylethylamino)acetylamino]-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide or a pharmaceutically
acceptable salt thereof.

34. A compound of the formula
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with 2-chlorotrinmethoxyethane in an aprotic solvent to
afford a chloro conpound of the fornmula . OH b.

WO e@sn5a388 t he chl oro conpound with acid to gi VRCBUSR04/040850

hl or onet hyl car bonyl ani no) subst i t ut ed- 6- dermet hyl - 6- deo
iytetracycrine of ¥he formula NH OH c. reacting the

9- (2- chl or orret hyl car bonyl am no) subst i t ut ed- 6- denet hyl -
6- deoxytetracycline with an1ne RIRZNH t o gi vea
conmpoundof the formula OH i anddH |sgléi|ng t he
conmpound or a pharnaces o] :
t hereof. 35. Thp pr pduct
according to clej 4
product prepdred by thé

roduct prepared b the process accordlng to
27 gﬂ: gf clalng 32 to 36ymhere|n the aprotic sol vent
AER- di met hyl f or mami de. 38. The product prepared by
the process according to any one of clainms 34 to 37
jch is [4S-(4a, 4aa, 5a a, 129
\zg]ﬂs S&'e?teglf@(rdh%@gﬂﬂ ammm)\lféﬂ 2-alKy) &t 1 to 12 carbon atoms optionally

substituted , aryl of 6, 10 or 14 carbon atoms optionally substituted, vinyl optionally
substituted, alkynyl of 2 to 12 carbon atoms optionally substituted and halogen;

R'and R? are each independently H or alkyl of 1 to 12 carbon atoms or
R' and R? when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

R'"and R are each independently H or alkyl of 1 to 12 carbon atoms or

R and R' when optionally taken together with the nitrogen atom to which each is
attached form a 3 to 7 membered saturated hydrocarbon ring;

Y is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted, aryl
of 6, 10 or 14 carbon atoms optionally substituted, alkenyl of 2 to 12 carbon atoms

optionally substituted, vinyl, alkynyl of 2 to 12 carbon atoms optionally substituted
and halogen;

or a pharmaceutically acceptable salt thereof
produced by the process comprising the steps:

a. reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracycline of the formula
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di met hyl et hyl ami no) acetyl am no] -1, 4, 4a, 5, 5a, 6,1
, 12a-octahydro-3 110, 12, 12at etrahydroxy- 1

WO 200565633%0- 2- napht hacenecar boxani de or a PCT/US2004/040850

pharmaceutically acceptable salt thereof. 39. A
process for preparing a conpound of formula I
according to claim1l which conprises a). reacting
7-(substituted)-8-(substituted)- Q\a no- 6- denet hyl -
deoxyt etracycline of he fornul g, M—|2 OH or a

b. reacting a
chI oro conpound of fo s whe €' n the vari abl es are
defi ned ncalml vvlth an anmine RIR2NH to forna

Ay 'Wﬁ@c?ﬁtaqlﬁéa'f Bemdfa or c) converting a
tmm Zcmmmmﬂo@f—:-th%ﬁé drRaprofSseied i &?Q;dr&‘ a%@r&&né&g%l of

Qha}rorrraceutl cal » acceptable salt thereof or vice ve

NH,

b. reacting the chloro compound with acid to give 9-(2-

chIoromethylcarbonylamino)substituted-6-demethyl—6-deoxytetracycline of the
formula

C. reacting the 9—(2-chloromethylcarbonylamino)substituted-6-demethyl—6—
deoxytetracycline with amine R'R®NH to give a compound of the formula
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40. A process for preparing a conpound of fornula:.CH
OH wherein the variables are as defined in claim 34

woRi0skhsasehpri ses: a) reacting a PCT/US2004/040850

9- (2- chl or onet hyl car bonyl am no) subst i t ut ed- 6- denet hyl -
6- deoxytetracycline of the formula OH wth an am ne R
R NH to give a conpound of the formula OH OH or b)
hydrol yzing a substituted ami ne of fornulawherein the
variables are as defined in claim29, with acid to
di-ve dsAingdmeorspoungeorfao phanmacericatyaddeptibls satidhereof,
converting the product to a pharmaceutically

acceptabl e salt thereof. _ _ o
35.  The product prepared by the process according to claim 34 wherein X is

N(CHs)e.

36.  The product prepared by the process according to claim 34 or claim 35
wherein the amine R'R®NH is t-butyl amine.

37.  The product prepared by the process according to any one of claims 32 to 36
wherein the aprotic solvent is N,N-dimethylformamide.

38.  The product prepared by the process according to any one of claims 34 to 37
which is [4S-(40,4a0,5a0,12a0)]-4,7-Bis(dimethylamino)-9-[2-(1,1-
dimethylethylamino)acetylamino]-1,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide or a pharmaceutically
acceptable salt thereof.

39. A process for preparing a compound of formula | according to claim 1 which
comprises

a). reacting 7-(substituted)-8-(substituted)-9-amino-6-demethyl-6-
deoxytetracycline of the formula

NH.

or a pharmaceutically acceptable salt thereof
with 2-chlorotrimethoxyethane in an aprotic solvent to afford a chloro compound of
the formula
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wherein the variables are as defined in claim 1;
or

5 b. reacting a chloro compound of formula

wherein the variables are as defined in claim 1; with an amine R'R?NH to form a
substituted amine of the formula
10

NH,

or
c) converting a basic compound of formula | as defined in claim 1 to a
15 pharmaceutically acceptable salt thereof or vice versa.

40. A process for preparing a compound of formula:
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NH,

wherein the variables are as defined in claim 34 which comprises:

5
a) reacting a 9-(2-chloromethylcarbonylamino)substituted-6-demethyl-6-
deoxytetracycline of the formula
NH;y
10
NH,
15
or
b) hydrolyzing a substituted amine of formula
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NH,

wherein the variables are as defined in claim 29,
with acid to give a compound of the formula

and if desired converting the product to a pharmaceutically acceptable salt thereof.

10
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