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U S. Application No.60/713,112 filed August 31, 2005
the entire disclosure of which is incorporated herein
by reference. 5 FIELD OF THE | NVENTI ON The present
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tetM (ribosomal protection) are resistant to
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di scl oses the preparation of 10 Aureonycin. RTM by
fermentation which have anti bacterial activity.

QQarwhpyfobattealGardn%ﬂe%, H2ainophitus ahddMysdBemadins Al 88ers, B. S.
| q@pr.ove tQ the te atron preparation.
Be@g) F g%oagﬁwq\ii% ' a?%.o?m@.k%: Mgw |crﬂb|_oﬂ % {ﬂ 31?5@7@99?-3 cl oses
g etr acwl:;iairﬁmjla_dsfrds\egﬂ t&@ﬁyﬁﬁ@%ﬁ?po@td iéz— dgﬁét%%ﬁ%)-d%methyl-

rei ssued as U.S. Pat,. . , . an
Pg%qﬁégfﬁg%a%cﬁr}e,inp\@ aﬁ,gpr_loqyﬁl!neg(’s%'\l@;%f@’t. I\gq Se148s2l2, U.S. Pat.
t &lor a_&m,zaﬁeamﬂap.islv agt.ras&wlze,qbe glrseumfbélovi)pﬂcl)\%'ve{j sgrains
t , [ .infections. ackwood et al . . S,
phFoR A8 Bl G R PR bedle pav SRy BrdhaB Sab i agt Gidertux
\L/Jvm Sthpmdesesss)mre ;eg;gét?tg@ hmdclyambi A(Ilsb,)’straﬁ‘%tc%a?ﬂyin@ttetm -

. .3, i scl oses tetracycline
cgrrﬁrjggglﬁélspr&%?%?{%ﬁé%gésﬁ?%gq W&Y(ﬁ'ﬂﬁ anti bacteri al
act i vi Dyggdi Urth Rett. Nd..2,483, 055, Eﬂaglosév%ﬁhe ﬁ)ré’péiatﬁﬁ%f
nds iC

di r |.Lne. conpo have .
PSR R kRl AR HO(S ot BoSiealRebuvcaronien et
NY.S. Fet.NS @cncys%fsd discloss espréverhards e %rﬁ%@lya_ﬂibr PeSparation.

n t s ,.ant acteri L
LN, 000 P (o R B2 oA b AGkT b Bt oot
aetmlfgt)e%?a‘td\do. PrépHata, w’s@eﬂiasrmgett’at?NWRE PeR53Mad Bétisi et al.,
e . 518, 306 di scl pses .

o fay it mdoize. ARaeses oot Y el unien pregpseru fo
atreatingtbacterial infegtiorRaBlachiwoobetdR. ] U4 Pt N 3o, 09 discloses

. ' f .25 tet | ] eS| t
o SR ERIS Hetiafhud P Eh Eh BOSR® iR BRbIRR LIS Bl Bhl . Pat
bN@C&B%%%@iedDS&BdB’pwgﬁhé «_:Dmmnuﬁ_dm o/hiobrhawé bozi-spectrum
t : . . , not
Ao by Bl B g S N p et B e ShenBaoie
hearepceds whioh hayaibresd-seesimmtaatibaaderih At sAg. SHE 58] RatdNo,
i 4 I tituted-9-
STBeert Ebostry BB heRY MRS R Ral: BEERrRLL ravvess
heiieagietaldctiyitye Zamhiao, Hri. ifahdtee 8i380,56¢ tdistdsgs aesquist €or
t ' i ' f
AR I8 ) YL G PRL G ETASREME0RERy
flgiragys viltieh pegtsess inavivd ditivactegaltastidtyer come 2 WO

2007/ quﬁ@%ﬁ%@@?.@?ﬁépgﬁéﬁod ctéfrsbglﬁ.tc%ﬁﬂqe/g: | inrgﬂ'stance of

i nci dence of resistance. The pr
pebeevelRe registant hacteli istdissinset nTsumetiog invotves utilizinde blocking

. e
oot e eyt Lagtseh, M9GER o Elf, O ol (9 A e
Tt dissioenmealtetiscyclineenpioonds whicly Heersebes Wavdactivity against
YeastahosBEMeNY! SLRFHLES 6%, BE NG2E4¥% 908 re 7-substituted-o-

substitutedamino-6-demethyl-6-deoxytetracyclines which have broad spectrum
antibacterial activity.

Despite the advances being made to overcome the resistance of tetracycline
resistant bacteria, there remains a need for newer and better antibiotics to overcome
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10 gl ycylcyclines represented by Formula | which have
anti bacterial activity; wth nethods of treating

wonb@oei®as di seases in hunmans and ot her ani naPeTmiS2006/033516

adm ni stering these new conmpounds; w th pharnaceuti cal
preparations containing these conpounds; and with
novel processes for the production of conpounds of
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1 to 12 carbon atons, optionally substituted

vvlth 1 to 3 substituents |ndependently sel ected from
t he group hal ogen, am no, cyano, cycloal kyl of 3 to 6
carbon _atons, alk of 1 to 12 carbon atons, phenyl,
WMQ?W,O%W%%W%WH ONo 12 carbon atoms, N-alkyl of
1 to 12 carbon atorrB N-cycl oal kyI of 3 to 6 carbon
aﬁj,orrs, 5 heterocycl of 3 to ring atomns, ¥
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wherein:

A is a moiety 0 or is absent;

R, is selected from hydrogeri, -OH, amino, -NR;Rs, halogen,
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15 substituents independently sel ected from hal ogen,
nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,

wabkbanog7s9am no, al kyl am no, di al kyl am no, car begyius2006/033516

al koxycarbonyl, aryl-C(O-, CH3-C(O-NH, aralkyl,
aryl oxy, heterocyclyl and phenyl, and al kynyl of 2 to
12 carbon atons optionally substituted with 1 to 3
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@hér@zi,h&dmylb@rmoay OB to PPEArBBR kloynss MRSkyI Bt €6112 carbon atoms, N-
cycloalkyl of 3 to 6 carbon atoms, heterocyclyl of 3 to 8 ring atoms, aryl, aryloxy and
N-(alkyl of 1 to 12 carbon atoms)-aryl, wherein said aryl, aryloxy and aryl of N-(alkyl
of 1 to 12 carbon atoms)-aryl may optionally be substituted with 1 to 3 substituents
independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(Q)-, CHs-
C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl, alkenyl of 2 to 12 carbon atoms
optionally substituted with 1 to 3 substituents independently selected from the group
phenyl, heteroaryl, halogen, amino, cyano, alkyl, hydroxyl, alkoxy, aryl, alkynyl and
N-(alkyl of 1 to 12 carbon atoms)-aryl, wherein said aryl and aryl of N-(alkyl of 1 to 12
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phenyl, hydroxyl, alkoxy of 1 to 12 carbon atons,

N-al kyl of 1 to 12 carbon atons, N cycloal kyl of 3 to
6 carbon atons, heterocyclyl of 3 to 8 ring atons,
aryl, aryl oxy and N-(al kyl of 1 to 12 carbon
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PCT/ US2006/ 033516 cyano, a%wy‘r, hydr oxy) 4 al kyl ,
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N-(al kyl of 1 to 12 carbon atons)-aryl, wherein said

aryl, aryloxy and aryl of N (alkyl of 1 to 12 carbon
watomp7asyl, may be optionally substituted w POTASE@6B33516

substituents 25 independently sel ected from hal ogen,

nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,

al koxy, am no, al kyl am no, di al kyl am no, carboxyl,

cgzl? fﬂo%a{/lg&%%»gé% %ﬁ) hgfaor%ky ﬁ% aﬁ:(n@ 5 am:?& a; éﬂWlamlno
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R S Ao R e
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hé(gro%(}s |¥é alkéq{: %@J of &MY 1486at‘1:§qn%199 salq pﬁyé 't|8ﬁ8!l?@»ubstltuted

car’bonyl kenyl
voith Qtotaasmnmantsomﬁemod@twmeowfroyn halogen, ﬂtU?t gyeno, alkenyl,

OB SIER LAk A Attt 14

atmixiy carbadnyy, SYHHO), @Jetﬂ(OaNynqmlkwf aylaxy, heterogyddgnd phenyl,
i of P Ed ff%_lzélé oaﬁ%gj ?ryp?iﬁlbﬁéﬂy?rgbsg’(ufae@navﬁtthy 08
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mSmatecaSB%;memrml optionallycubalitkipr 2o het%araice'&oaﬂr?mlona”y
seﬁﬁogﬁﬁt dheterocyclyl of 3 to 8 ring atons, aryl,
aryloxy’ and N-(al kyl of 1 to 12 carbon atorrs) aryl
wherein said aryl, aryloxy and aryl of N (alkyl 10 of
1 to 12 carbon atorrs)-aryl may optionally be

substituted with 1 to 3 substituents mdependdn R/
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%B%Xﬁ)ﬁé‘ Naélﬁiyl Bh‘? ‘EB’IIZ c&BEn a0 Al Kitloald/l &F 3t carbon

car at ons; R8 are each |nd Eende

gpma) ktprasyclyl of 6 tq§ “@ara&iﬁs ANBRES 010 8714 b%atomeﬂ‘t"oxy and
ﬁR&lkﬂ%@H'tbf 1E%E%nta@aﬁ c}tbﬁyl Wwér@mtém I, OGSy aidamyltod N-(alkyl of
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kot i, A RETIT AT il PUBISOL Y. BHBF AR CF
fbmHB rRar) r%xbx@fheﬁé%@clyné{ Hewsn Bl BB tC TBTRaTbOYE atoms

MR kA e R e I

1 to 3 substituents independently selected from halogen, nitro, cyano, alkenyl,
hydroxy!, alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino, carboxyl,

alkoxycarbonyl, aryloxy and phenyl, alkenyl of 2 to 12 carbon atoms optionally
substituted, heteroaryl optionally substituted, ary! of 6, 10 or 14 carbon atoms
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30

nmet hyl propyl, 2-nethyl propyl or 1, 1 -dinethylethyl or
a pharmaceutically acceptable salt thereof. 30

wanoei7erssenbodi ment of this invention provi desPCT/US2006/033516

conmpounds of Fornmula | wherein RL is -NR7/R8, R7 is
met hyl or ethyl, R8 is nmethyl, ethyl, n-propyl,

1- et hyl ethyl, n-propyl, 1-nethyl propyl, or

2- et hyl ropyl or a pharnaceutlcally acceptable salt

CREPNEYY Subs’fwwwmzof 2do 1RcaTbor2twBs opEmaty substitutadher
%V?Q@Qkﬁ%% GQTngtaﬁcbrﬁ wm*m B c@a@ngﬁﬁ%lkgpm%ﬁnaﬂt

For nula wherei n is -N and R8 are takKen
together with the nltrogen atomto whi ch each is

& iasdaded msm r@d?odeﬁ ﬁkﬂ%ﬁbﬁf eslcdisbe é%‘ys%@fllonWlertut%d

har maceut i cal acceptab 5 salt thereof

ddp &e%ﬂbswflerﬂtﬁ ﬂ@epﬁ%qwlv éﬁeﬁtﬁé\fpﬂb@e SEHPoiRieReno AMIno,

EparBIbicidalm 61’ @'td‘G Rarboh %tdrhso "alk9| d?h% W@%%%dnca%bw ¥ phenyl
%ccegxlabl e sal her eof . enmbodi nent

¥rertli glkopy Bf\ﬂ F?e%z %%b@ﬁﬁ% Hfa”Wbenh'ioa1a cajpeit é‘iOHWSANr s
aydisuliRf Bf 8 6 ¥aMon Qtdhs, Reftiicdy Egpﬁ@tb%ﬂl{r{gyat%g entaBhRxy and

J\?&‘M hfereof 15 A further odi nen
R IopPoARIsateBR Bk TN 259 RO TyowhR kA of N-Galkyl
ab$ &2 edrban ﬁfbﬂﬁs{)%@ﬁ Mdg/@'tlbﬂ&lll?‘b‘é%%ﬁhbt@d St tb@:ﬁ%@ﬁtuents

Af b his invention provid
B¢ dﬁ?&@y g? e%&fi ﬁﬁerfhh%b%ﬁ‘e REPnCYRI0; a,i@eriyg ha{d'i%viewylmaloalkyl

éﬂ@oﬁy Benifd, @|ky%5mﬁ<5 dal W@#&dggggk%%gﬁiyﬁ%@ﬁ@w CHa-

WD 2007/ 027599 PCT/ US
§&§ ﬁﬁorﬂ{? Ikl nyylatrdisteraeycivhard phriwheng sygpalty! @63 to 6 arbon
gmounds of Fornula I wherein R3is a moiety 0 O O

R6 Rlo 5 R5

Rr and Rg are each independently H or alkyl of 1 to 12 carbon atoms or R; and Rg
when optionally taken together with the nitrogen atom to which each is attached form
a 3 to 8 membered heterocyclyl ring;

Ro is aralkyl of 7 to 16 carbon atoms optionally substituted or alkyl of 1 to 12 carbon
atoms;

R1o is H or alkyl of 1 to 12 carbon atoms;
or a pharmaceutically acceptable salt thereof.

An embodiment of this invention provides compounds of Formula | wherein Ry is -
NR7Rs, Ry is hydrogen, Rs is methyl, ethyl, n-propyl, n-butyl, 1-methylethyl, 1-
methylpropyl, 2-methylpropyl or 1,1-dimethylethyl or a pharmaceutically acceptable
salt thereof.

Another embodiment of this invention provides compounds of Formula | wherein R,
is -NR7Rs, Ry is methyl or ethyl, Rs is methyl, ethyl, n-propyl, 1-methylethyl, n-propyl,
1-methylpropyl, or 2-methylpropyl or a pharmaceutically acceptable salt thereof.



or a pharmaceutically acceptable salt thereof. An

enbodi nent of this invention provides conpounds of
woeaommz9hy wherein R3is a 10 noiety RS Y 0 Or&b/URIM6/033516

15 and R6 and R10 are H or a pharmaceutically

acceptabl e salt thereof. An additional enbodi nent of

this invention provides conpounds of Formula | wherein

R3 is a nmoiety 20 9 WD 2007/ 027599 PCT/ US2006/ 033516

OO OR6 Ro R5 and R6 and R10 are Hor a

A’#@@P&ﬁ%di&ghi ?T_tﬁ‘@ GRBREM Sroviabd cdrhsseet of FerAuld vhérem R,
embodi nent of thi

s invention provides co oungs of .
i RalRs a Ry angh Be atiertaken topathpiowiyi thg rwfgﬂeﬁ@étggtt@ W, |c|1);>ach is

dg‘%ﬁlﬁﬁ Rhhe $al § meheref hetdBoyily Alg b & @RaIMARLNEHIrRBEeptable

S I nvention provides conmpounds of Formula |
5  oafiéhespel. A is the nmoiety, R& Y N O 15 R3is the
noiety RS YOt 0 R6 R1I0 and R5 is aryl of 6 carbon

atoms or a pharnmaceutically acceptabie. s t hereaf . .
Arptreriemboivnen ph B preRtiopPrevies q%mP@HP%ﬁ# %%fw?%de@“efem Re

iQPi'TBPé'g%rn?afceﬁ%dl&'aécégtéM@é@i tRedof.s the noiety 10 WO
2007/ 027599 PCT/ US2006/ 033516 R4 |

10 Another embodiment of this invention provides compounds of Formula | wherein A is

a moiety

or a pharmaceutically acceptable salt thereof.
15
A further embodiment of this invention provides compounds of Formula | wherein A is

absent or a pharmaceutically acceptable salt thereof.

A further embodiment of this invention provides compounds of Formula | wherein Rs

20  is a moiety

“,

o) Rg R

25  or a pharmaceutically acceptable salt thereof.
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N ON~ O R3isthe nmoiety, 5 R5 O 0R6 RO 10 R4
is 1,1-dinmethylethyl and R5 is aryl of 6 carbon atons

wono@/phse maceuti cal | y acceptabl e salt thereof PCTAIS2006/033516

addi ti onal enbodi ment of this invention provides
conpounds of Formula I 15 wherein: A is a noiety 20
R& YN OR is -NR7R5i 11 WO 2007/ 027599
E&Qﬁhh@%ﬁ(oﬂaﬁ’éﬂ@oduﬁanﬂ o tHhy ﬁﬁ/@rﬁlﬁﬁh F?{Rﬁdésﬁcdrﬁ&%% of ForRula |
)---- RS YOORR6 10 5 O or R 4is
gmeé%@sd'%meév/ kyl of 1 to 12 car bon atons optionally
substituted with 1 to 3 substituents independently
sel ected fromthe group hal ogen, am no, cyano,
cycl oal kyl of 3 to 6 carbon atons, alkyl of | to 12
carbon atons, phenyl 9. hydroxyl, 10 al koxy of 1 to 12
carbon atons, N al kyl n at ons,
N-cycl oal kyl of 3 to 6jcarb et erocycl yl of
3to 8 ring atons, aryl vvhereln said aryl
and aryloxy is optional® with 1 to 3
substituents i ndependently ? om hal ogen,
nitro, cyano, alkenyl, hydrpxyl, alkyl, hal oal kyl,
al koxy, am no, al kyl am no, ®j al kyl am no, carboxyl,

| k b I I h l[: 15 R5 i | ect ed
B SR S SRR oo |5 e
substituted with 1 to 3

An embodiment of this invention provides compounds of Formula | wherein R; is a
moiety

and Rg and R,y are H or a pharmaceutically acceptable salt thereof.

An additional embodiment of this invention provides compounds of Formula | wherein

Rs is a moiety



substituents independently selected fromthe group
hal ogen, am no, cyano, cycloalkyl of 3 to 6 carbon

wabtom27abkyl of 1 to 12 carbon atoms, phenyl, PCT/US2006/033516

10

15

20

hydroxyl, al koxy of 1 to 12 carbon atonms, N al kyl of
1 to 12 carbon atons, N-cycloalkyl of 3 to 6 carbon 20
atons, heterocyclyl of 3 to 8 ring atons, aryl of 6,
10 or 14 carbon atoms, and aryloxy wherein said aryl,
aryloxy and aryl of N (alkyl of 1 to 12 carbon
atons)-aryl, may be @gptionally substituted with I to
3 substltuents i ndepe ntlyssel ectedy from hal ogen,
nitro, cyano, alkenyl, roxXyl, alk hal oal kyl ,
al koxy, am no, alkylanin [ 'no car boxyl ,
al koxycar bonyl , aryl-( - C( ONNH-, aralkyl,
aryl oxy, 25 heterocycly |, Ragal kyl of 7 to
16 carbon atons optionally spbstittted, aroyl,
-CH2( CO) OCH2aryl, said aryl tionally substituted
with 1 to 3 substituents independently selected from
hahddeand ¢ are, H oyapbarnacketingly atgeptainey$alt takiepf.,
hal oal kyl , al koxy, am no, al kyl am no, dial kyl am no,
car boxyl, al koxycarbonyl, aryloxy and 12 WO
2007/ 027599 PCT/U82006/033516 phenyl , heteroaryl
opt I arb

?\ofprgﬂ% étngfbo%Hﬁ?ﬁt of @%/er?tt r(?\Ilde% o%%o@lbpslgf 4 ?ar II Iberem Rj
alsoRsor eamarneeama ly @gcebtablelqdlttlaérbgﬂ and adanantyl
5 R6 is hydrogen; R7 and R8 are each independently H
or alkyl of 1 to 12 carbon atons; RO is aral kyl of 7
to 16 carbon atons optionally substituted or al kyl of

0 .

o oRRor Aot 3 81 iy By o flesonfboungs oyl wherei
eﬁﬁ@ﬂﬁﬁﬁﬁ?@ of the invention are the follow ng
specifically preferred conpounds of Formula |I or
pharmaceutically acceptable salts t hereof: 20

({L(2-{[ (7S, 1 R4

CaS) - 9- (am nocar bonyl ) -
11-tetrahydroxy- 10, 12
12- oct ahydr ot etracen-
oxoet hyl ) (butyl ) am no] car
2- et hyl propanoate, ({[(2-
@aS) - 9- (am nocar bonyl ) -
11-t et rahydroxy- 25
18?%%_%|Q% -5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et r acen- 2-
anr y oxoethyl)(butyl)an1no]carbonyl}oxy)nethyl
4- met hoxybenzoat e,
({[(2-{[ (7S, 10aS) - 9- (am nocar bonyl .- 4, 7- bi s(di met hyl am
ino)-1,8,10a, 11-tetrghydroxy,30 %1L
10, 12- di oxo- 5, 5a, 6, 6a. 10,10
12- oct ahydr ot et racen- 2- ylff am noy\2-
oxoet hyl ) (but yl ) am no] carfponyl Yox &nethyl
4- net hyl benzoate, 13 O Rs 10 and

(di merhyl am no) -1, 8, 10a,

5a, 6 7,10, 10a,
'na?\z//

nyl } oxy) nmet hyl
[(7S, |
2 bi s(di met hyl’ani no) - 1, 8, 10a,

Rs is aryl of 6 carbon atoms or a pharmaceutically acceptable salt thereof.

A further embodiment of this invention provides compounds of Formula | wherein A is
the moiety

10
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WD 2007/ 027599 PCT/ US2006/ 033516 ({[(2-{[(5aR, 6aS, 7S,
10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di net hyl am no) -1, 8, 10a

woQ 2d07/00299 ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 2O®US2006/033516

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (butyl ) am no] car bonyl } oxy) nmet hyl

4-fl uorobenzoate, 5

({[(2-{[ (5aR, 6aS, 7S, | 0aS) - 9- (am nocar bonyl )-4, 7- bi s(d
nmet hyl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10 12- di oxo- 5, 5&,6, 6a, 7, 10, 10a,

12- oct ahydrotetracen-2-yl]am o} 2

oxoet hyl ) (propyl)amin ]carb yl }o net hyl
4- et hyl benzoat e,
({[(2-{[(5aR, 6aS, 7S, 10aS) 9- (am hocar bonyl ) -4, 7- bi s(di

nmet hyl am no) -1, 8, 10a, 11

t et rahydroxy- 10, 12- di oxo-&, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yi ] am no}- 2-

oxoet hyi ) (propyl ) am no] car bonyl } oxy) net hyl

&, TEhbexoidenzoat e,

({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl )-4, 7- bi s(d
nmet hyl am no) -1, 8, 10a, 11-
tetrahydroxy- 10, 12- di oxo- 5, 5a, 6, 6a,

7,10, 10a, 12- oct ahydr ot etracen-2-yl Jam no}-2 15
oxoethyl)(propyl)an1Qp]carbo
cycl obut anecar boxyl at 6as, 7S, |

as) - 9- (an1nocarbony|) 4,17- bi s( t hyl am no) - 1, 8, 10a,
11- tetrahydroxy-10, 12- d| xo-5,5a\6, 6a, 7,

10, 10a, 12- oct ahydr ot et r acen- Zﬁyl]aﬁwnq} 2-

oxoet hyl ) (propyl ) am i no] car bonyl } oxy) net hyl

4-f| uorobenzoate, 20

({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(d

ﬁ{‘gh&@}\‘g@e%?@%?gl é)lw 5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yl ] am no}- 2-
%?segr?/yof)é garlggr}/ at)o%rg or;o %angcn l’u}:ﬁﬁ(/ya)cgeept)tgé(le sgl't Yh%lreaotfe
({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(d

t hyl.am n
PR DR ek R i bvention meovides eofppopiggs of Formuia |
12 octahydrotetracen 2-yl ] am no} - 2-
ethyl)(propyl)an1no]carbonyl}oxy)nethyl
- yi propanoat e,
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
thyla i no)-1,8,10a,11 30 tetra
258969?n@0,12-dioxo-5,5a,6,6a,
7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-
oxoet hyl ) (propyl ) am no] car bonyl } oxy) et hyl
phenyl acetate, 14 WO 2007/027599 PCT/ US2006/ 033516

({[(2- {[(5aR 6as, 7S, 4
10aS) - 9- (am nocar bonyl )- 4, 7- |s(d| ylan1no) 1,8,1
Ca, 11- tetrahydroxy- 1 12- di_g)o- 5 , 6a, 7, 10, 10a

12- octahydrotetracen M Nor2-
oxoethyl)(butyl)an1no]car onyl } oxy) et hyl
phenyl acet at e,

({[(2-{[ (5aR, 6aS 7S, 1Oan39 (ami nocar bonyl ) - 4, 7- bi s(di
net hyl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

o ioN%hydr ot et racen- 2- yI ] ani no} - 2-

oxoet hyl ) (butyl)am no]carbonyl } oxy) net hyl pival at e,
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- Qﬁnlnocarbonyl) 4, 7-bi s(di
met hyl ami no) -1, 8, 10a, 11 10 tetra

hydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7,10, 10a,
12-octahydrotetracen-2-y|]anino}-2-
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oxoet hyl ) (butyl ) am no] car bonyl } oxy) met hyl hept anoat e,
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di

worbdTykzasw no) - 1, 8, 10a, 11- PCT/US2006/033516

tetrahydroxy- 10, 12- di oxo- 5, 5a, 6, 6a,

7,10, 10a, 12- oct ahydrot etracen-2-yl ] am no}-2 15

oxoet hyl ) (butyl ) am no] car bonyl } oxy) net hyl

cycl obut anecar boxyl at e,

({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(d
1, 8, 104a, 11-

@E%néhggédxy 10 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

Rds gt rabigtr ot et racen- 2-yl ] anmi no}-2- 20

oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl hept anoat e,

({[(2-{[(5aR, 6aS, 7S, |

CaS) - 9- (am nocar bonyl ) - 4'P

11- tetrahydroxy-10, 12-di ox

[ s(did'ret hyl anhno) - 1, 8, 10a,
anp, 6a,

-2- 25

7,10, 10a, 12- octphydrot et r acen- 2-
nzoat e, R4
as, 7S, 10aS) - 9- (am nocar b%‘hyl) 4, 7-bi s(di

oet hyl
?‘ﬁ-%t { 0Out
({1 (2q{[ (5ak
nmet hyjjam ng) - 1\ 8, 10a, 11-

t et r a@ydr dey - 18992- di 0%5-5, 5a, 6, 6%, 7, 10, 10a,
12- oct ahydrot etracen-2-yl ] am no}- 2-

oxoet hyl but yl ) am no] car bony!l t hyl
El4 i%' sel@?éte?dé‘rwm )alllkgflcﬁﬂ 59119|ca[b@nya@%)ns optlonalby substituted with 1to 3

gt%fa#ﬂ[s(lrg’z?el)%eﬁ(?%wtqge%%%g?)fro?n {HRYrEQS RGN lainirtb, Eydtics (di

d;)@tqaﬁwy@fr&)wﬁ agbarpatemsxalky obA e 15 garbon atoms, phenyl, hydroxyl,
IB(&%Q”@% CSN-13-12! B bdme - N-cycloalkyl of 3 to

an 12-4
AR Bl e
gl{c{ é@/ o&k‘l s@%@oﬁé@ sﬁsﬂigéé)wn% { RN §eLBBARYhdepéndellySeicted

tr@nmm@nomvo 1®Yang.- %Qﬁvxbhssdrgéylea"@& halogdvi,gdfoxy, amino,
é'fl% ﬁlLr%h}ﬁ%ﬁ&Fa‘?ﬁlﬁc?%%Fbo% Yélk@@ca@)bnﬂ arylox% and phenyi;

t opyl ) am no car bonyl } oxy) et
1 1 - bi phenyl - 4-car boxyl ate, 5

s(s7e1e{&té %ﬂxgl Jfa t@a%ﬁ)ar&n( ABinB pasRaN ¥l stidutdd hits (do 3

m no

5@%3@@@45@@{1@@3@/ qﬁlqg@gfsorggweagrgu%halogen amino, cyana, cycloalkyl
b5 38 %Qﬁb% aRﬁﬁsaléWf&Hetbr@Q%Fbo?\ étbr}warﬂﬁéﬂ}/l Rydroxyl, alkoxy of 1 to
Y

I
g)z(ggéqon@mmsp @Sﬁwg{*{'@ r%g %%;%%R%tgn% 3?\3 cyctloa}fkyl of 3 to 6 carbon

(a{o[rf(szhé{e('o'i@ayﬁﬁ% %S (%%%%m@ 4rrgr BOC@BP 0N hbed albnts, abdaryloxy

am no
W@?f%{hwﬁ @f(&gl: aﬂjmi}gaqﬂ %Moofé\l @gyéofeﬂatw1 Zlcéarl_;t%atoms) -aryl, may be
%ét‘ @I Y SsRbREMAGEN DS éUb]sﬁtﬁbﬂt@}mc%pendently selected from halogen,

mtq%:tp;]ar{@ug ;B@ngq%{lnglkyl EI IP%\I}ZIyl{ ?IF% amnrYo alkylamino,

%I%%?)ah%h& ﬁéhl@@da)bo%yVam s:(cd NeHhZ(@yNH)ardlkd, dryloxy,
tetr ydr oxy

hgte&qygb{y@ncb@r@rwgi@@l\kyéow ]oa}ﬁ ﬁ:ﬂg or2a5toms o%‘tlgnélly sugst]tﬁ)ted aroyl,
E?b):(—géﬂiv kiarary ebtcHang @Mﬂ)s}tlmteid wtthy lto 3cebstiteents

Iy @ge%%%tfg% éﬂssng)é}g)%ﬁrob AN aifkertyt Myt MEhOY haBhiky,
Ja%%; iR Qall?l&ﬁm@,, @alkylarhihol BarbdRA atitaxyatbotybtardornarkt

am no}
oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyi
cycl ohexanecar boxyl at e,
({[(2- {[(7S 10aS) - 9- (am nocarponyl ) - 4, 7- bi s(di met hyl am
ino)-1, 8, 10a, 11-tetrahydr oxy-
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30

10, 12-di oxo- 5, 5a, 6, 6a, 7, 10, 1
Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

woxoeEtinyd9d ( but yl ) am no] car bonyl } oxy) net hyl PCT/US2006/033516

cycl ohexanecar boxyfate, 25 ({[(2-{[(5aR, 6aS, 7S,

10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) -1
8,10a, 11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,
12-oct ahydrot etracen-2-yl ] am no} - 2-

sheer hhelergand Ppligraty sopirted myy bRy ) het Hysarbon atoms optionally
t
R QLRSI B S RSP

REem@N®ti no) - 1, 8, 10a, 11-
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
12- oct ahydr ot et racen-2-yl ] am no} - 2-
Gedeb¥fPIgbHut yl ) ami no] car bonyl } oxy) met hyl
3, 3-di et hyl but anoate, 16 WO 2007/ 027599
PCT/ US2006/ 033516
[ [apd Re[ars arcreiasemendenhS) 0o alkdraf A de d Riserpn)atans:- bi s( di
nmet hyl am no) -1, 8, 10a, 11-
tetrah drox -10, 12- di oxo-5, 5a, 6, 6a, 7, 10
Reipae e’lﬁ-(ﬁ?@@ﬁl QOylfs]ogmqﬁHy sgbstltuted or alkyl of 1to 12 carbon
ngﬁghyl)(propyl)an1no]carbonyl}oxy)n1ethy|
|nethylbutanoate 5
(% @ {[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11-
t et r ahydr ox 10 12-di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
fza@@@mwﬁ@aéw paeRRiaE yalf féﬂﬁf 496] - 2-
oxoet hyl ) (but yl ) am no] car bonyl } oxy) net hyl
cycl opentyl acet at e,
({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(d

W@Hhé’r‘ ahbdthedts 3f Heanehtid® aﬁeethé fPolIowmg specifically preferred

drox 10, 12-di oxo- 5, 5a, 6,

mB@‘t'%jrﬁFarFGfr@E“Pé@éﬁ grriﬂc]alétmap‘\b?cogptable salts thereof:
oxoethyl)(butyl)an1no]carbonyl}oxy)nethyl
adamant ane- 1- car boxyl at e,
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl )-4, 7-bi s(d

H(F;[(il{/[ 781 %)=l (athidoc@ohih-4,7- bls(dlmethylammo) 1 8 10a,11-tetrahydroxy-

T Y R A

oxosthy1) bty Paraipy] haBnId§Fh&ayd-hekyli@idnphte,

cycl opentyl acet at e,
({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(d

ro@(lthamoas) 9-1aBinbO&baddyi)-4,7- bls(dlmethylamlno) 1 8 10a,11-tetrahydroxy-

13&[%%5%@1%71i%ﬂb@*%oﬁsﬁw{s@e?@cen 2ndmfior2-

@X@ahmbl)tg/mmw]c)amaanngmaﬁétgﬂw -hethpkyrRinBiyhte,

adamant ane- 1- car boxyl at e,
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bIS(d
met hyl am no) - 1, 8, 10a, 11-

ﬁ;&a{@? %ﬂ ]é%? i%)lpéégd 4}5 grsﬂ q@gneg"lyrdmmb 1‘P g 10a,11-tetrahydroxy-

g&getmo)ﬁ ,sia,gteabm yh Q)aa, mgnoﬂanwrbmbémzw)]mmwz-
-.al t ut . anqQat e
A BB BRI faadinety 4rRbYbPBERR) - 4. 7- bi s( ai

nmet hyl am no) -1, 8, 10a, 11-
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12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

4- (dodecyl oxy) benzoat e,

({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9-1gam nocar bonyl ) -4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11-
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

PCT/US2006/033516

oxoet hyi ) (tert-butyl)am no] carbonyl } oxy) net hyl 4- (acety

| am no) benzoate, ({[(2-{[(5aR, 6aS, 7S,

10aS) 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) - 1, 8, 10a
tetrahydr oxy-10, 12- dIOXO 5, 5a, 6, 6a, 7, 10, 104,

%ia&f RNt B S 7o) St pEaP B 7 s astggmino)-

128)1 by, aceal@h%r@ay boledaﬁ)@@ 256 66[7( D, {04, FaBect@rgirdtStraden-2-
4, 7-bi s(di met hyl am no) -1, 8, 10a,

SR e ?Y)éig?”lﬂt%xo 5.

5a 6, 6a, 7, 10, 10a, 12- oct ahydr ot et r acen- 2- yl]am no} - 2-

lgtﬂgld‘l v)ﬂ‘éeéert bmé/rg%ap%nor]veﬁtlorn grgyg\g %)ﬁx\)vmg stcmcaIIy

p(féf[er(ré?d {:cbrﬁﬁcaﬁhdﬁaﬁFaﬁxdea&) prRmhacautiosiar dvesyiabredalts biesddti
nmet hyl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
(l2-{fctRopd7s, mﬁ%@nﬂﬁwa}lﬁmvw@r}?—@s(dimethylammo)-1 ,8,10a,11-

R e S s e e

ohdethyl)(batgl)arhinb}daesongiihgiinatanittsiophertci® cameorylbtepn ar e
the followi ng specifically preferred conpounds of
Forrmula | or pharnaceutically acceptable salts
(f{(zeff(8aR 6aS[1Y, | (R @aﬁ?no?:ﬁrbdnyl -4,7-bis(dimethylamino)- 1 8 10a 11-

ocarb
Byt 10 PG R 5 10 0pE 4GBk s BlES 2 dplor2
oXQetbxdi(ampgllr)amlab]cadmmylzexyyhétayn thioplesreb ngrbprptste et hyl
4-fl uorobenzoate, [({[(5aR 6aS, 7S, |
®aS) - 9- (am nocar bonyl ) -4, 7-bi s(di ret hyl am no)-1, 8,1
@82-1BaR,6aS,73,10a8)-2-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

AN A1 581657 o 58, P2 SrohyclOrchBRert 35 A5HAYSL

oybdthyh (nwpygarbionjca)oxy}orgirhsth@, thiopheret Sighiberdatat e,
[({[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7-bi s(di neth
ylam no)-1,8,1 Qa, 11-

({{E@t{{ (5 Gr8xAB, 133 S)B-@ninawabydhyl)-8, Blis (djrethyiemino)-1,8,10a,11-

telt?ahgﬁﬁoﬁg)i ¢ Hgt LSNPS 80 6%, 714,358 R2LEARPABE LY.L TRE M) 2-

OBQQ’C[WY'Bbﬂy%@,@&a!LEEMQ}GW)mamvlrtbloalnm&b?rbcbxﬂatbl s(di meth

yl am no)-1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7,10, 1 QOa,

({2-{6eRIREITE KaHSe@rirocpHiar)-Hdbiaidioetyy pming)-fet, 4, 11-

tff@?@%‘*@“@%@%@@ A N R T ey
IHbytyharginelzarbpnylioxy)methyl 2-furoate, and

tetrahydroxy 10, 12- di oxo-5, 5a, 6, 6a, 7,

10, 10a, 12- oct ahydr ot etracen- 2-
(§2HER NSRS L HIAR) ety nmsaripny>-4 7-bib diroeihyiumined & &0a,11-
tétfa{h[n/‘l&!réﬁ r@&\g d7<§<ol§§§§-56%-7( T BOFALLARYIr tefradeRb S 1 4hTBS-5-
W@@thﬂ}iyr@pmwnImglcaaboaylw«y)rﬁetsﬂ dfugditer, 10, 10a, 12- oct ahyd
rotetracen-2- yl]am no}carbonyl)oxy] net hyl

2- et hyl but anoat e,
Futher SaRdiasnts of thedsjendon ars the éeliobingyapecificallyirefedpeet h

cHBBIRR) o Fofindi98 ot pharmaceutically acceptable salts thereof:
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
12- oct ahydrotetracen-2 30 yl]am no}carbonyl ) oxy] net hyl

woOhoapheee- 2- car boxyl ate, 25 WD 2007/ 027599 PCT/US2006/033516

PCT/ US2006/ 033516

[ ({[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl )-4, 7-bi s(di neth
ylam no)-1,8,1 QCa, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd

Bt e st e TR B ep bpR bk s a ey amino)-1.8.10a,11-
%S)ah)%r())@m %wmm@r@(&sa 6,8a,7; 1ka>| ’ﬂXaCh zn@ttawd&sfbaaéﬁenlz AahiiRe}-2-
7°)fﬂ? H%) E@?é\ﬂiﬁ‘ﬁg%@}y} ﬁwﬁproplonate
El]an1no}carbpnyl)oxy%nfagyl 4 tert- bu?gl?ﬁgz?ngOMAn
B TSEPRS S rEPRF pdamnogerbBiiEbhra @ratbrarina-1 Sapa 1-
pletrahpdrexit- n@;aiz-ldiéaxa@m 88171 05 @al R-ddigty@iedtetracen-2-yllamino}-2-
oé%%@*t%&%wa@ PBRA R PSHmS Y] AR RARPIAE, 10
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

1&%%3[&%*{%’?58?5”@%‘%5%@#&%??3?% PSgEuayo) 1.8.10a.11-

Heiraoydrexy21 @ $2-hioxy528:66,64,3,10,10a,12- octahydrotetracen-2-yl]aminq}-2-
e B R LT N R AR
tetrahydroxy 10, 12- dIOXO 5, 5a, 6, 6a, 7, 10, 10a,

1 t

BT ey BB Py aed BBk i ttaryino)-1.8.10a.11-
nietrehydnatye] 0, 2B-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
Sré)h%)?/r]ybkng %ﬁty@géiwgg 0‘rjls'?}oxy)r(‘ua{n yInAP ﬁt%rggg o)at 4, 7-bi s(di

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

1 - 2=yl i

SRS e BRRC Py At BB sttt 8.10a,11-
| etrahycboxyrtd, €2-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
(AR BB R OR hof B PR R MM ats, 7> ()
tetrahydroxy 10, 12- di oxo0-5, 5a, 6, 6a, 7, 10, 10a,

1§%éamaa%p%/%§ty§qgg§§§ §%rpnaélr>]%i%§%ﬂ@g4r1?lb}sédln5et thylaggio)-1,8.10,11-

4te pghnydodxyel (hiZdipkbefegabay, 10,10a,12-octahydrotetracen-2-yllamino}-2-
(Sl vhhenaih faninbhatidPhox)hal ERpBkCAat, 7 ' (¢!

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

SISO e AR o o

XYii%bZ?dl@f(Qrﬁeﬁ%@Gazﬁﬂ ldﬁyﬂ&t(ﬂ:’cahyﬁﬁntmcen -2- yl]amlno} 2-

@%%f“%?%%%’ R R R S

Qa, 11- tetrahydroxy 10, 12- di oxo0-5, 5a, 6, 6a, 7, 10, 10a,

g%ﬁéﬁﬁ%?{@g'§?§qg a rﬁﬁé%&j?@%ﬂl}@%%ﬁa s(()dlm)e’}ng/ ahmlno) 1,8,10a,11-
Tetigh xyq1 0L 3- ﬁlgm-éﬁg,ﬁ;@a BadLylDat1e; ocfahydrotetracen 2-yllamino}-2-

(

S e S o T L S s e T
11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

gui nol i ne- 2- car boxyl at e, 20
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({[(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hyl am no)-1, 8,1
woa)rbh2109t et r ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7peLOUsR@ME/033516

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl

1- benzof ur an- 2- car boxyl ate, and

2- haR, 6aS, 7S, 10aS) - 9- b I -b d

(ﬁ%ét{&wékéﬁ%)s 055)-9- (@ﬁwpf)arbon&%" S B ahing-1 Bl o A
tét@m@sﬁxﬁﬁ 0X2=dlékol 54l e@w ’ﬁo P@a, ﬁz 6étaﬁycﬂf@teﬂraé’en 2-yllamino}-2-

cta ydr ot etrac
Oa%@x'KW;R%HWBQWWM%KM%aﬂw?@ﬁgs TeAeRANY Bteret hy
| -1 H pyrrol e-2- carboxylate. Further enbodi mants of
t he are the foll ow cificall rred
AN R R A A AN VR A A I
téiﬁihy@rokylﬂeo a0fdioxé05,5a,6,6a,7,10,10a,12- octahydrotetracen -2- yl]ammo} 2-

25.0x0- 1, 3-di oxol -4-yl) met hyl 2
cASTTBO BHohGASalty ) ooy Y LTS

bi s(di met hyl am no) -1, 8, 10a, 11-t etrahydroxy-10, 12-di oxo

B I S8 0Ty PG Db B TS r bam

178, 18);1,1 @-g’_tra"ﬁydwiéy-Z?,cvzngoko-_séiaag@,%,al 10408l VI edthiyldretefdden -

y@?@'(\a‘%@f(ééﬁlﬂﬂ?’?ﬁ%}‘gﬁf:%%@ﬁf,el1- t et r ahydr oxy- 10, 12- di oxo
-5, 5a, 6, 6a, 7, 10, 10a, 12-

n}eghy?g-({gg%{’z gt éaiémﬂﬁ%) }é (L%o%%@eyl?%c}% ?(ﬁgé%@ylgm no?1 %a{B% 11-

t2rahdrék- 10&5)&(9@(515? 8@ear 11, ) 2-4ctaffydrotetracen-2-yljamino}-2-
| am no) -1,
ogqe%g{tﬁby&b?agh%%tgxy_ 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 1

2 30

R, R B ARl BB B PBY DA
tqt@hydroret 0,0 2ydidxerty 53,6 Ba@xt, 1031 2bctaloydrétefrb¢ereR-Hdmino}-2-
ooty @ratnien)iclin ARG bdrtanoate,

Qa, 11- tetrahydroxy 10, 12- di oxo0-5, 5a, 6, 6a, 7, 10, 10a, 12-

R eaR 5. PP A s B A N S B 192 -

te(t@hpd«ox%:] pHealdxol], 3a,8i6ax010, tBayi &uﬁamdro@tr@{:e(ﬂayﬂammo} -2~

%%%)%tehw %&%‘g?gﬁ%'}%@ﬂhy gfc tha(\jwregarboM’ath_ di oxo

55a66a71010a12
(R RANE95 9! ABRT ORI 7RIABHIhABHIE ) Sardaere
teiehyadroxet 6,0 Rydidxerd; $3,6 Bagxd, 103t Hodalndrdteirbdare?-plfdmino}-2-
PPl HRTRIRERRR drideeeRgeser0, 12-0
i oxo-5, ba, 6, 6a, 7, 10, 10a, 12-
({ﬁ%t{ﬁ‘%ég%%%%% YP n_Lr]ogQPbBR%lj Zg%ﬁﬁ%@(% {r%b))l %afo%‘%'ﬁa
tetrairptraxyd $0,1 é@n@@eﬁ;@&aﬁl Eby, FotGaul 20ctéhydrotettScdR42 -] ar@no} -2-
M(teﬁ%ﬁa%nﬁcarbonyl}oxy)methyl (4-fluorophenoxy)acetate,
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s R10 20 (I1) wherein: R4 is selected from hydrogen,
al kyl of 1 to 12 carbon atons, optionally substituted

wa@a3o00moets9d t o 3 substituents independently sel eCTa82006/033516

fromthe group hal ogen, am no, cyano, cycloal kyl of 3
to 6 carbon atons, alkyl of 1 to 12 carbon atons,
phenyl, hydroxyl, al koxy of 1 to 12 carbon atons,
N- al kyI of 1 to 12 carbon atoms, N- cycloal kyl of 3 to
(ﬁ(%{ﬂﬁbﬁrﬁa@tlﬁmoa%&mn@a@rmw% ABbisEirgethylaging)dss 10a,11-
tg?{%wg S oafﬁYgNﬁ%ds el KYb, 19% 13 o(: }é’rowaleeﬁlz-yl amino}-2-

erein sa’d an aryl of
dxoéiaylk(\yért-BmmemOICaTbsz‘MNb@@ihﬁtCMﬁ'ﬁbTe%{ elafy
optionally be substituted with 1 to 3 substituents
I ndependently sel ected from hal ogen, nitro, cyano

(H(XB(aR, 648/ T3, 085%)-9-nrgocarbrayb, |S$dlm2@y‘@mmo) -1,8,10a,11-
té{?%ydpcﬁc&%)% 2 8% %Q%GééB%]@ 1@1&Wdro@éﬂa@@n 2-yl]ammo} -2-

d|a Ianlno car koxycar bonyl ,

SR AW ol T B N A,

het erocycl yl and phenyl, al kenyl of 2 to 12 carbon
atons optionally substituted with | to 3 substltgﬁg %
(I(HSeRdiat. T, 1828 e {asmnesasbevhe GPi(EMgRYfapIN0)-1,8,10a,11-

tgﬁé@fd?&{yy f@llof?%%rba @é'é nao, 1% aﬁ%ctai?dﬂit&bacenlwﬂraamd}a

to 12 carbon
@mtm))étaﬁ»putyl)ammo arbcwl}wyamﬂhylaqmnw?wta@ﬁ N (al kyl of
1 to 12 carbon atons)-aryl may optionally be

substituted with 1 to 3 substituents .indepen
095, T REB G ATIMARAT DoY) GRS TR R o) 83102, 11-

%%9*3@6%@1@ Mloxol%aéa%bgylm 1@biﬂ@xobtawmd1@trao@hl@wwm|m 2-

m no, car boxy al_koxycar bonyl , aryl-C(O)-
@E@i‘\”@()@)fdﬂbﬁyl)amrﬂwmf‘yg?w)@ﬁw’l H’i‘é@'%‘?ocycl yI 10 and’
phenyl, al kynyl of 2 to 12 carbon atons optl onal |y
substituted with 1 to 3 substjtuent ende
Gardisions o Ore) Gr(mipoRPBRUH TEHEe B aEe R ke -
g ¥J<y-1@ﬁ‘§~d%x5@(5/a 6,84Y! |100an61,2 d&aWdrdtétr@ﬁntﬂ}w i DopE2-
sal g/ll onal I'y 'substitute

@mﬁthteérhu JRrAtRaIeBRMIPYY) 86l WH é%'f"?%ﬂ%‘ ﬁéﬁaaboé‘}ﬁ‘a‘e

nitro, cyano, alkenyl hydroxyl aIkyI hal oal kyl ,

al kox ani no, | am no, di ar boxyl,,

AR P BB ST 1088} DrBEeparboes 5 R hﬁ%?*&P§¥81OJ°‘5”’

%"trléh%%x H‘@h?fdﬂ%qj 54,6889, mmam octbhy(cﬁd)tb‘griacavf-2-1l]armnd}22

car bon atoms %M \H/W il onﬁlhlg substituted

axasihv) (teg- @tyl)@gﬁ@q ¢arhemtiexy) 8}3@ TEREYY% el ect ed from

halogen nitro, cyano, alkenyl, hydroxyl, alkyl,

hal oal kyl , al kox m no, k 'no.diIkI i, RO
SR b A e oy 2 B B o, -

?ert;%lhwfloxy-aw braw@ 184 8607y 10, ¥da, ﬂ:ndctphﬂjwﬂetramraﬂ-kzydammb} -2-

ban atgms 0 0 a'%y {ﬁ‘ tuted ar oyl

srosin Gt S BOTPIaE BRRIGHY) Bl uted, SRS,

het er oar yI optionally substituted and

het er oar arbonyl optionall Stit

CedpanbeS I T BmiEeatoty B PR Bl ST L

%i%%ﬁo&d&-@dn\@ldldikolasé) 6:%a,7,10,10a, 12-octahydrotetracen 2-yl]ammo} -2-

oxoethyl)(tert-butyl)yaminojcarbonyl}oxy)methyl 2,6-difluorobenzoate,
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substituents independently selected fromthe group
hal ogen, am no, cyano, cycioalkyl of 3 to 6 carbon

watom27abkyl of 1 to 12 carbon atoms, phenyl, PCT/US2006/033516

hydroxyl, alkoxy of 1 to 12 carbon atons, N-alkyl of
1 to 12 carbon atons, N-cycloalkyl of 3 to 6 carbon
atons, heterocyclyl of 3 to 8 ri ng atons, aryl of 6,

%@(22{[(5&% g%gf@{b han muﬂfcwb% )-2hdh n%[tﬁ%x%o&‘%fs 1]Oat’Pl

wher el Sal

T N D BRI Lo.5.60 10705 ] BoLiaRY el acany by Taraipa)-2-
BRoStRY (R Y) FMRSTEL AR Wiy} 2RodbaHRR: t uent s

[ ndependent 'y sel ect e froWnLa I"ogen, nitro, cyano,
al kenyl , hydroxyl, al kyl, hal oal kyl, al koxy, am no,

e o gt usO AR RO e

@gh@ﬁywqu 1 Qﬂ&rd@o -5,59,0166x10, W, &—@@tyeyqrpteﬁﬁ@rerp%wlno} -2-
S5 B AEDLOC e,

optlonally substituted with | to 3 substltuents

{[GEE{P%F’&%ISJ 7S S@é@cg @aqln.ﬁé%a@hﬂeﬁepswwnahg»anqu@npa 10a,11-

aI ken gdr oxyl , hal o
ek gD, a7, Kt i beta i agarme HiAyinol-2

@Rdlét@%)(te&%tﬁ%ﬂb{é]carﬁbrﬁﬂ}@w idthy? 1 1QbibRe ARG S/ RIS
optionally ‘substitute heteroaryl optionally

substituted, aryl of 6, 10 or 14 carbon atons

qmzl{gm byss'lsbﬁiast)@t @FhincRBIBAY)- 4¢fb|£(dh€étﬂﬁarﬁﬁ%§l% 10a 11-

tionally subst i tuted
g ORi-y P B, S0 6p da e, EA- g PV ibia ragamBgTINnG)-2
éﬁ:@@l)(@ﬁ&ﬁltﬁmﬁoﬁér@mm )RRE 22 Mimé?ﬁylﬂertzeat&

carbon atoms optionally su stituted wth to
substituents i ndependently sel ected fromthe gr oup

NabIUSIR, 6@8178010a8‘§-1@3(§@1m0@éh%bﬁﬂ} K)Tl-blé{fjln%’etﬁﬁar@m@a?-ﬁ [3010a, 11-

b to
ﬁf@f&gsé(yw-@ﬂ E&{W o"i% 53 6@8(:7%20 fogﬁsﬁ%ﬂcfa*ﬂﬁ@tetrﬂp% ~kyllanginoi2-
bmeli%ll)@t@ﬁbﬂftylﬁmm@carbbnﬂ}bﬁ)b)ﬁ%ltﬂw h-isorébokodnzeatebon

atons, heterocyclyl of to 8 ring atons, aryl,
aryl oxy and 15 N-(al kyl of l1to 12 carbon atoms) aryl ,

WieK k4R 6a8 & Sar0aS)-oganiressrbang)-a7is @fmé‘oh;(l@hlﬁ)éb 1, 801f0al11-

2,.car ns, be subst|tuted
tfeni SR 8 e eera sk WW@E@@Q Andotelpeair ey 1amiBe-2-
badetigyd)ite rtrbuty @mity]earbonyiibkg mgthy! BUE-BNEthox@bkiydoate,
hal oal kyl , al koxy, am no, al kyl am no, di al kyl am no,
carboxyl, al koxycarbonyl, aryl-C(O-, CH3- C(O -NH,
dl(2H{Kk54R, 6a8 y50p08S)-Debinoesbbi)-arcigibemwthylarang)-1,8,10a,11-

e} P10 96 b Sy SR d A R ool i >

xoeBy!Rbit-Husylfdmiteerpbnydpky) eyl §, SSthhémbkyﬁe@ndo%t h
nitro or a noiety of the formula O.'" R12 30

({l(2-{[(5aR,6a8,78,10aS)-9-(aminocarbonyi)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJlamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl (2E)-3-phenylprop-2-enoate,
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R12 is alkyl of I to 6 carbon atons. 30 WO 2007/ 027599
PCT/ US2006/ 033516 The conpounds having Forrmula Il are
wazef7k7:as chemical internediates for making PO®US2006/033516

conpounds having fornmula | and the pharmaceutically
acceptable salt thereof wherein: Ais a noiety 5 R{4
NN YO and R3is the noiety RS O p R6 Ro 10 where
R4 and R5 are as defined above. An enbodi ment of the

({l@vEBaR 6aSFiSolafe9-eoinsaresyibt TEyB @imethyiamigear! & HPaRk!-

I I -
ABSTEt g oot 2 acpepr et

Oﬁ@@hﬁﬁ%%ﬂbﬁmﬁmar@@nﬂ yimeian{d-en provi des conpounds
R4 | kyl of
bgg{(tgﬁ{é’cgr[}?ﬁgﬁ}ygb%%@ﬂg it fke is alkyl of 1 to 6 carbon

_ optionally substituted and R11 is
benzyl optionally substituted with nitro. 20 An

(ﬁ@bﬂg%ﬁ%‘%ﬁf 7%16 ééﬁng \érﬁrﬁtgda%ngn QVi. skséﬂlrﬁ@tﬁgaggﬁrbs 168, 10a,11-

t@fajwéroxm 0; 12-dioxsu R, Oeieal’ p@io@ g2-|qctaﬂyqrgtqtrﬁig§n— - rIamlno} 2-
oRERAH EDbOart REICHRYARIH I vl lest RATBeHAsRs Of

_ erein RS 51s 1to car bon
atons, R4 is t-butyl, Qis -OR,, R11 is 31 WO

g%f 59&%%%%3’@4@%2%%66&3&%\%@ 7Oms@1;aeth @amm;?.l 8,50a,11-

car

tﬂh@YﬂWéﬁtob@ndljé*%@ﬁé@s%cé%égﬁag s e
o?t@eth?lt)(@é“rfiblﬂl%rﬁlrnS]c&boﬁVl?d@metﬁﬂ@@Lm?@twf)bérﬁ’@ate,
Wi ng speci

I nvention provides the ically
preferred conpounds of Fornmula Il or pharnmaceutically

(??Q?@aﬁtéa% Bahbss) I—@(ﬁnﬁiﬁéearlﬂ&xyﬁ -4,7- bls(dlmethylammo) 1,8,10a,11-

b I
tpwwycgwﬁ% 243&%@ et Y b Y B R ot RS SanhonY,

oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 4-(dodecyloxy)benzoate,

({[(2-{l(5aR,6aS,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 4-(acetylamino)benzoate,

({[(2-{[(5aR,6a8,75,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl anthracene-9-carboxylate,

{[(2-{(5aR,6aS,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1 ,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,8,6a,7,10,10a,1 2-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyfjoxy)methyl 4-benzoylbenzoate, and

({[(2-{[(5aR,6aS,7S,1 0a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahyd rotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl diphenylacetate.
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but yl benzoat e,

\Voz@bhb%mbben2y|oxy) 2-oxoethyl](tert- bUtV')a”b?thmmwmnsm
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car bonyl }oxy) met hyl 2, 2- di net hyl but anoat e,

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| } oxy) met hyl 2- net hyi propanoat e,

({[[2-(benzyl oxy) - 2- oxoethyl] (tert but yl

b I
@mog%efﬁ&éqmgfgtgp&he mventlon are the following specifically

prébfréd 6&@E6Uﬂd§>@ﬂ=oﬂrn@é®6i Pherineb&UiticalBud acbp RBlenLlts Hdpeuty
| } oxy) net hyl 4-net hyl benzoat e,

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
[Q{E(QQWBQSVBWOaB%I(QW@bﬁrbOE { -4,7- bls(dlmethylammo) -1,8,10a,11-

} é’qu%ﬂﬁy{z %P’é}%?@ﬁ oy b 5kt i am, ng] car bony

yﬂérﬁw[n%}dd@wbmm)eth%mﬂ@@bbwzbéfeert butyl ) am no] car bony

'} oxy) met hyl cycl ohexanecar boxyl ate, 30 32 WD
2007/ 027599 PCT/ US2006/ 033516

({E{(MFZ%@eszwasw)(a&nr@&@mbhw Mttﬁsr(ammﬂmwémmm n@] @arfony
t?%aﬁyé O(%éﬂ%?‘l’%?% 5% %ehi i@??i ? 2 etEBYEpieaRe A car bony

yijaonp)daebdnyl) oy inbtgr B benreayiBenzobte,
({[[2 (benzyl oxy) - 2- oxoet hyl] (tert-butyl)am no]ca
rbonyl ) oxy) net hyl 3- nmet hyl but anoate, benzyl

[@%ﬁélﬁﬁéls,Usitwg)sae-&(énﬁwg(ocmbap)em,vwigeiateymmmbmm@w}m ar
YRR, 215 56,8007, 101090200 BV ISBER 3] car bony

vilgdokp)omebdngl) o dmethyi pivalsepnet hyl ) benzoat e,
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| }oxy)met hyl 15 cycl opr opanecar boxyl at e,

[({ 4R 64 DFBZNEX-P) (aimxadbhy -4, ts(inattydmhian)-ng] Wartdeny

tine-1- r hox t 0]
R SRS BB kR 10 S L BT oIFRRe %3] car bony
vildming)anetidnyl o émetgio® 8-eljmethylbutanoate,

({[[2-(benzyl oxy) - 2- oxoet hyl | (t ent - but yl ) am no] car bony
| }oxy) met hyl cycl obut anecar boxyl ate, 25
[(({$4R64DEBZNDEY-P) airpeadbhyl)-4,7 tes(tinmtt wWddhiao)-h8] ©a,11-

tétpa%%rlok&)%%@éilc;Q/oi-S,%é,6?é/a?},%1,%3,11Q H2RAY D@ReFracen-2-

yllamino}carbonyl)oxylmethyl 2,2-dimethylbutanoate,

[({[(5aR,6a8,7S,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
yllamino}carbonyl)oxylmethyl 2-ethylbutanoate,

[({[(5aR,6aS,7S,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
ylJamino}carbonyl)oxylmethyl thiophene-2-carboxylate,
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benzyl
N-(tert-butyl)-N[({[(4-fluorophenoxy)acetyl]oxy}nmetho

wepywantonyl ] gl yci nate, 30 benzyl PCT/US2006/033516

N-(tert-butyl)-N({[(cycl ohexyl acetyl)oxy] nmet hoxy}carb
onyl ) gl yci nate,
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony

PURIBASS 180 7
P%{F/ R RTI 18aes %ﬁmé&ywﬁmoﬁb@ diriethfemit) 4,8 20 P

NStreRydronat g 3-diexp i@p@réﬁy 19 ey entghyiEateisagencar bonyl

) g|angh @ér%owl)oxy])methyl cyclopentylacetate, and
({[[2- (benzyl oxy) - 2-'oxoet hyl’] (tert-butyl)am no] car bony

I }oxy) met hyl pivalate, 5 ({[[2-(benzyl oxy)-2-oxoethyl ]
Rlslaeiﬁré B0A 3)0- G RGO ) 7Bk [ithe thy BRIFAY1US, 36k, 21-

oxyl a
rf‘@‘%@@’ﬁ%%‘ﬁ&‘i’foﬁ_’ W@ ERA IO} OreedrivdrotelaassiZar bony

%l}éwh ér’ﬁMhyI)’beI;MéIJWI aketdbuilfbepysdi®l e- 2- car boxyl at e,
y

I
({I[T2- benzyl 0X 2-oxoet hyl'] (tert-butyl)am no] car bony
I

I( rirér ehBayedy/df-the M@ﬁﬁdﬁﬁ/érb &ﬁeeﬂbtlovbIH@ ¥ba@iballp bfehdrRRNY

}

3

(% @uﬁgﬁgb@r mat i ggﬁzﬂt'ﬁlb’@t"?e%ﬁ?@Is?lé?ﬁhﬁﬁﬁoéar bony

| }oxy)net hyl 1 I—I-| ndoI e-2- carboxylate, 20 benzyl
'\I{%ﬁ%@’@q%g% 1@#& @Hﬁ;ﬁ i %—b&i@jép@ﬁﬁ%ég)} £81189%1-

( Ibeahydﬁobtyym mrumbis&rab@ea{ Vhom)ametcrtyéhyardﬂ@tﬁdveh@aw%mmo} 2-
(cmoregw PERTRY Y ERTinolasas BRI etk tH-BGer3-5aPRY s bony
I}oxy) met hyl 2-napht hoat e,

G R 3 SRS e mee bbb DR B AT T ad0a.t 1
(t{e{r{alﬁ.’ydw)@/m’l Dpko-B; 8@)@6& VIyIb]1(()taell2todw1fywo)c§mo@ﬁ}20ﬁ]’ahw 2-

%?F%HE 59 y@%{ﬂ%%% 3985@ }Wﬁ']qft?'t‘é 'COS'G?S‘?I’ ) am no] car bony

| }oxy)nmet hyl nicotinate, 34 WO 2007/027599

- SRR TS T05 e e sy ek T oS gE T AET P 487 I

| tpoatyy)dnedyiyd, 12-giore-6(Hal8)84,2,10,10a, 12-octahydrotetracen-2-yllamino}-2-

Eb RN SE T FGAD faRiullem nl cabony

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony

%[ﬁ(g SEE Eg%gﬂ%)l%g)oé gbeigéz%%{)c])ﬁyl -4,7-bis(dimethylamino)-1,8,10a,11-

(teteanydmnyO)mmunmc}-smatﬁ)mmho;mnetdmwhyaroiéiracen 2-yllamino}-2-
%Jo%fzhw&ér? gﬁttypgm n%ﬁ:azbo nyﬁdxy)methyl 4- pyrrohdln 1-ylbenzoate,

oxy)nethyl 1,1'-biphenyl-4- carboxylate, 15

({[(2-{[(5aR,6a8,78,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 3-methyl-1-benzofuran-2-carboxylate,
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f
WO

{[[2-(benzyl oxy) - 2-oxoethyl ] (tert-butyl)am no]carbony
}oxy)nethyl 4-(1 Hpyrrol-1- yl)benzoate, 15
£p(722(denzyl oxy) - 2- oxoet hyI ] (tert-butyl)am netTasbmey33sie
}oxy)nmet hyl 1,1'-biphenyl-2- carboxyl ate,

{[[2-(benzyl oxy) - 2- oxoet hyI ] (tert-butyl)am no] car bony
} oxy) met hyl 2, 4, 6 trinmet hyl benzoate, 20

[ 2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
{( ﬁwaﬁ,ﬁhg‘:J7S4103§§@F1a@m9@@nzlbé,t7éals(d|methylamlno) -1,8,10a,11-

I
(
|
{
l( r@?&?ﬁ‘éﬁb%&;%%%ﬁ%ltﬁ g r;wégt)eﬁgam CRRARGYo-

Q{CE )((ﬂ@étrmwl)@ﬁvr)o Qarbmé}phx»h‘]e@hyéﬂﬁnejhww-yladvlné?rwbwme
I}oxy) met hyl 3,5- d inmethoxybenzoate, 30

henyl acryllc acid
Hgﬁﬁf@a%ﬁ%&ﬁb‘tﬂﬁ)‘svﬁéﬂwma@mylbﬁFyHIS(dmeélaﬂmilngky)3 PetiH-

wt;gg%ms? HBL SR R ey
w%ﬁmylmmm]wbomd}omxéﬁ@ UﬂlaﬁOIQlecZacafbﬁwlﬁee
benzyl

0
[
0
[
8

N-{] é[s 5-bis(trifluoronethyl)phenyl]acetyl}oxy)netho
k{@ﬂ FoAHP ¥ SNOeBEPt( am@ogemynylgﬂ Y dis{imethylamino)- 1 8,10a,11-

(én{a[@dr&&ﬁﬁ‘@ Y b ookh-5250% 88 1d-t ?Z“&ct?rWdYétéﬁé@e‘hoi GRIRRGY2-

@{qe[thzw @5@%0@%&]@@%@@@@%@? @gmfynapaawafbwéat%@w
I }oxy) met hyI 2 (2 phenyl et hyl ) benzoat e,
| ) am no] car bony

f é (b enz oxoet hyl ] (tent-buty ;
§< a{[ﬁqﬁa@‘ﬁ% %b@d@r@gﬂog&r pbséh‘lé’awsédlrr@ﬂylammo 1,8,10a,11-
(tétfék&d(d%?ﬂ@ﬂzodﬁ?ﬂd-@ 58608 N0 11 04 65 ookl Aol BLORbSAERRRY-2-

- (acetyl am'no) benzoat e,
@{CﬁﬂzﬂX%@rpywl)amal@ra@a’tyé}%g)mftyéﬂﬂ%@)fhﬂh@fﬁoﬂﬁ:?c@arb@wiate-
| }oxy) net hyl ant hracene-9- 20 car boxyl ate and

{ 2- ( benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
}' FRBOH{Menis Ohiap Jygntharedielollowing gapeiiicaiy preferred

edrResLinge F SoMhuld Ner ﬂ)H?aYI%B&éLQIBaI@/raﬁ:c:&é@bl%@ahQWe%f
specifically preferred conpounds of Formula 11 or

pharmaceutically acceptable salts thereof.
(5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-{[(7S;10aR)-9-(aminocarbonyl)-4,7-

bis(dimethylamino)-1,8,10a,11-tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-
octahydrotetracen-2-yljlamino}-2-oxoethyl(propyl)carbamate,

(6-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-{[(7S,10aS)-9-(aminocarbonyl)-4,7-
bis(dimethylamino)-1,8,10a,11-tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-
octahydrotetracen-2-ylJamino}-2-oxoethyl(butyl)carbamate,

(2-oxo-5-phenyl-1,3-dioxol-4-yl)methyl 2-{[(7R,10aS)-9-(aminocarbonyl)-4,7-

bis(dimethylamino)-1,8,10a,11-tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-
octahydrotetracen-2-yljamino}-2-oxoethyl(propyl)carbamate,
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N-(tert-butyl)-N({[(4-tert-butyl benzoyl)oxy] nethoxy}c
ar bonyl ) gl yci ne, 30

woR(a7antsobut yl ) - N-{[ (i sobut yryl oxy) met hoxy] car bongis}@by33516

ci ne,

N-(tert-butyl)-N({[(cycl opentyl carbonyl)oxy] met hoxy}c
arbonyl ) gl ycine, 36 WO 2007/027599 PCT/ US2006/ 033516
N-(tert-butyl)-N({[(4-methyl benzoyl ) oxy] nmet hoxy}carbo
B4 gEshokyghenyl)-2-oxo-1,3-dioxol-4-ylimethyl 2-{[(7S,10aS)-9-(aminocarbonyl)-

LBl il {4 {1 ROH) I BV SR OB )19 165, 12
Nei@’hgtrb‘eeb'atw-y—ymam[r\@bﬂwb%yﬁmﬂw)¢etblamejf},car bonyl } gl yc

i ne,
N-(tert-butyl)-N({[(cycl ohexyl carbonyl)oxyJnet hoxy}ca
(Doxy-B eyt Ingdioxol-4-yl)methyl 2-{[(7S,10a8)-9-(aminocarbonyl)-4,7-

s&én%e W%&‘@%@)ﬁﬁf 1 éﬁgq -:%et?a'h% r%%/—qﬁ! BENSRYE bQBBATEL 9%y 1 5
Ne(ahgdrotebac%-wﬁa if{not-2-cxbeiby b yiicestammtg pnd

nmet hoxy} car bonyl ) gl yci ne,
N-(tert-butyl)-N({[(3-nmethyl but anoyl?oxy met hoxy}carb
GiA-ngthpeypienyl)-25oxo-1,3-dioxol-4-yljmethyl 2-{[(7S, 10aS)-9-(aminocarbonyl)-

Mggdﬁrp&Hg/nxmn N1(d 1 6L Y EIARARBLRAFE Y Ml XS 586 BV RTa, 12-

NC(ahEertdmacw -Pyaino}-2-qroethyudyl ipreiamaty benz oyl | oxy} me

t hoxy) car bonyl ] g | yci ne,

N-(tert-butyl)-N({[(cyclopropylcarbonyl)oxy]

et deiolitiphalaresymgn df Jis ingentioppare compounds represented by Formula

Qh)({ [ (1- adamant yl car bonyl ) oxy] nmet hoxy} car bonyl )-N-(ter
but yl ) gl yci ne,

N- (tert-butyl)-N{[(pentanoyl oxy) nmet hoxy] car bonyl } gl yc

ine, 25

N-(tert-butyl)-N({[(cycl obutyl carbonyl)oxy] net hoxy}ca

rbonyl ) gl yci ne,

N-(tert-butyl)-N({[(3-cycl ohexyaL pgopanoyl ) oxy] met hoxy

}car bonyl ) gl yci ne, N\)l\

N-(tert-butyl)- l\l—[({[(4\ﬂ/7\2§r6§henox‘§/) acetyl ] oxy} net ho

xy) car bonyl ] gl yci ne

N-(tert-butyl)-N({[(cycl o‘hexﬁll acetyl ) oxy] met hoxy}carb

onyl ) gl yci ne,

N-(tert-butyl)-N({[(2,6-di m@hyl benzoyl ) oxy] met hoxy} c

arbonyl)glycine, 37 W 2007/027599 PCT/ US2006/ 033516

N-(tert-butyl)-N({[(phenyl acetyl)oxy] methoxy}carbonyl

%E#g ne,
t%bt-butyl)-N—({[(Z,Z-dinethy(propanoyl)oxy]nethoxy
}carbonyl)glycine, 5

W’f& %.&é%tgg %H{ Wdfrgbe'?n ¥ 79 k¥ A DOK B Q¥ Y RaBMdted

Nvitht efor3 mhsyiu)enﬂs.lr[\@[p[eoqenfb«tqegﬁcteg from the group halogen, amino,
1%899(5 "QLiparyilor 835 @%QW&W%J%QEJIMBW FRTDMNOA okl Plenyl,
Nydiaxgll alkoxpiop hén§2 carbph etamso Ayalkdof | el Aerippa gktsemiN-)
ﬂgélﬂglt T%%%lc)aﬁé %L)m s he’c%ro)c?/c*ljyelzﬁfZ % to % rm% ]atr%]%sh g%l/ }aéyg?xg and
Iy pg/ttqﬂa? carppxq awms)emt yW)‘]elﬁll’(S{é[l gryl aryloxy and aryl of N-(alkyl
F NG 9b - 2rpbh CREROH D RAY R BR XY SR Wit ¥ & B8ubstikents

independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
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N-(tert-butyl)-N{[(1-napht hoyl oxy) net hoxy] car bonyl } gl
ycine, 20 N-(tert-butyl)-N{[(2-naphthoy

| oxy) met hoxy] car bonyl } gl yci ne,
N-(tert-butyl)-N[({[(1-methyl-1

H-i ndol - 3-yl ) car bonyl ] oxy} met hoxy) car bonyl ] gl yci ne,
eopy eanpingalignamino qiplkdaming: parPoxy ayent m@m‘ﬁﬁ%@@*s

I
dﬁ@?t’\gﬂ%jﬁ) ‘ %ﬁ}ld}& hetgra(/:yolyl and 3E)henyl  bonyl ) oxygj et hoxy)
afanilor\A y@mp@ atoms optlonally subs |tuted with 1 t0 3 substituents
|Me(o'§ﬁ§]%m9l§eléc)edwr&nﬁ {HePBis BhdryR HeRXYArIERABYH, GRS BYado,
aﬂw{ﬁwﬁ&oxwu@limya RV @lyaylerndiN-(alior 8bk k6% £378R% PIRBtHER«)} ¢
vﬂi’e@ém)élal)igi Cdnﬁ%r | of N alk | of 1to 12 carbon atoms)-aryl may optlonally be
N-(tert - b b?h | uor ob enzoy )oxy%}g?e%% g%‘{;ar
Sh'?ﬂ)t@‘]e? Aithel o HBIOABUS 00 71I5PIBIRIPETECISH 8% p Nitro,
ct%&é %‘ikteh?luhydlrbxW‘e{lM [r?mc(awyi falkoRy, QiR & YAIRYRAAIA S YdidiRyAthive,

oxy car bonyl ]
Cﬁft{@‘ér talkewrt)om @M ?@bWH@P rNH A3 A oKy Setareryel
e@Rﬂ ‘éﬁylbémyr{y) @ﬁ 2/ @J‘ Tﬂecarﬁon atoms optlonally substituted with 1to 3

suRpt(ty%}tﬁ, lr}ggp?nqe@itly qu}gg}/ed from %%y\c;rot% Xilggénh %mlkg %glgr?on%‘k{d
Wd(dx?lf bn@ H!kMJq) a1 of §,(10esH ydagsurbaomt sarydrespiionally sabdituted

i B SRR g tpgerErde T SBIeS TR EO9PY U RO RY PR
h@'ﬁhﬁ(%’bmgﬂ Mﬁlbé‘lﬁyl algf amino, alkylammo dialkylamino, carboxyl,

M&cjﬁrrtg@}yw%/qjﬁ,@)- C(é') ?\II-* ara Po%%”ﬁe%&yéy ]an'g pﬂenyl
NN(e(IRﬁ bt 1 mnz/l:érbbh ldnis3-abyl Haeadooptibaair ot thuiekrmthhiotoyd
r bon
PPee BheyrIdRY et Betorom hakasp BiTgpoEner Bl YS!
(Wafo%aﬂ@of&ydo}@ahﬁih@%lkylammo dlalkylammo ce;rboxyl alkoxycarbonyl,
zofu
B S SO o FBEP R Progy g A Pref. aralkyl of 7to 16
délft{c[n(e{t{sras ophidra(ly t&uﬁ)éttme@ nedh i 7 phehydrbas etops aptiphatist ho
X r Qo - ert-. ci,ne i
SRR B el et bRy P ketsearderRRY R8I
suastitoey] ] gl yci ne, 25
N-(tert-butyl)-N[({[2-(2-phenyl ethyl)benzoyl]oxy}neth

oxy) car bonyi ] gl yci ne,
N-(tert-butyl)-N[({[4-(dodecyl oxy) benzoyl ] oxy} net hoxy

A s popbier ron ShAlSr 169 £2 599n IS FRional SubsiRissYIn Ko

dubstitudnts ydegeyddntiy seledi@d fiot{ the @raup halogen, amino, cyano, cycloalkyl
oglti’ﬂé%lac rok%o?ﬂg ,o e)ﬁWI g?ﬁ I"c]oow}:é:r%{)rp 8%5), phlér%%{y%rol?(% ya!ll)o%%f 1to
1¢ deripdriatbrsz ydityt oz bid YDoarporestoomsy Nezycloalyll Jf 3Ne @t&arﬂonb
) DS 7 AR KRR, Y B EFRRS, o o
Nyl OF ¢ &0 15 canbeh etanex)-ang omtpeseincaf arfAo arpldxg and aoﬁ of N-(alkyl of
P %a{zrggggg ét%ﬁk&%rﬁ?ﬁa%%e@ét%n%@ ts&bsttiﬁﬁéfmth 1 to 3 substituents

independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(O)-, CHs-
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5 3,3-Dinethyl-butyric acid
[tert-butyl-(2-isobutoxycarbonyl oxy-2-oxo-ethyl) -

woaodyantgh oxy) - met hyl ester. 40 WD 2007/ 027599PCT/US2006/033516

PCT/ US2006/ 033516 Definitions For the conmpounds of

the invention defined above and referred to herein,
unless 5 otherwi se noted, the following terns are
defined: The term al kyl means a strai ght or branched
a(RYyNHaarelkyl, afyloky thetdreysiv b pbenyhwralby of dhall 6 garbon atoms

BUabbL AU Deby! SR RIS R, LPSRRRdB Hkintag i
dyte Beabktitberd$ ir@ependeniinsdecied fromshalegeky hitrof cyanppalidenyl,

I 2
03B, A0 Y, YR koo iRl Lok,
ikoyydadadnly Iarydﬁxy:andcphenyﬂ aglbenyl aft Dies12 ¢tarber aloysl gptiondily3
%gbsgitdt%@ﬁweg%rgéﬁs Q@?ﬁ%l!y s\kﬁét?’tg%)éyargp% 6N' 1 6%lr Iﬁx lca‘%fon ]atJnc?s
aptjonallp subtified dlkyoy! df 2tto 12 2aiban Wﬂaom)auyasqhshw

I I
SRR oo SR L0l By 3o iRy
aI kenyl , hydroxyl, 15 al kyl, hal oaI kyl , al koxy, am no,

R k%é%@é?@frorgﬁ@lj @gﬁw of ¥ ?J IP% é%rloo m};ﬁ@ﬁglﬂfb\dbstltuted

méthdrto sysioglituamtd insiepagdently ﬁelggfﬁé froemb@cgrminajogﬁn BFno,
%r?on E{/&{)_‘rablg) i | KyS td § cé‘r BRGNS, %fkl){ﬂoft@toq th%rrmt@hg nﬁI’lenI/In

i ment theln tion alk IS a nole

bydrexylo akospebbie b& @ﬁf’gon atamst Nealky! evbisd] 2rearben afomsh Iél-
{/‘a‘é@é] I ‘Bf‘i’: Y I§¥Erb'o§ 8%%#0 %gf@éﬁ%é/%f@ b AitPatbREMES, a \/\R/tlsor%(y and

e of the invention

aI (alyl ofst ig 1Reqanon gfpagpaivh eherain apid iaanaarylosyard prylefiNfalkyl
L

ofI 'ic?/‘@z FéI‘g?g%{Hﬁl%I aryﬁ I?@c{é‘/yf#t&haﬁ%ep%gﬁthieﬂ‘v%fh”gtoy ﬁfﬂ%;cqnﬁénts

mdgge entlgsﬁ@pqegﬁ@ﬂbmmgergnﬁ@t exAner aljsgmyl.drvdroxyl, alkyl, aloalkyl,

%Ik'ESE‘Ir MéYIIbyIan%ﬁon?Qk;II%mbaéé?SMI d@%réorﬁﬁ aéIF]Qf(b JOEH,-

branch e car hal n “of car bon at ors avi ng
&(O)-dlistaraling givtoxy dieternsyaivh pad Phembrndsgicply! of 3 to 6 Carbon
ipgspendent |y substituted with 1 to 3 substituents
selected fromthe group optionally independently
substituted with 1 to 3 substituents selected from

eus%@%@ﬂ'@fﬂﬁ% 12 B&ber ey, hal ogen, ami no, cyano,

, roxyl, al koxy, aryl al kynyl and N-(al kyl of

1 to 12 carbon atons) -aryl, 30 wherein said aryl and
@nggﬁﬁjtmgI&.l of 1 to 12 carbon atons) -aryl may
optional'ly be substituted with 1 to 3 substituents
i ndependent |y selected from hal ogen, nitro, cyano,
®, b@W'beniW@bﬁB%hy s@dfitted WM RiBblY b M@y Yhe BFHINA,
al kyl am no, di al kyl am no, carboxyl, al koxycarbonyl,
aryl-C(O-, CH3-C(O-NH, aral kyl, aryI oxy,
heterocyclyl 41 WO 2007/027599 PCT/U82006/033516 and
phenyl . I n sonme enbodi nents of the invention al kenyl

is avinyl noiety
H{U\ Riz

R, is alkyl of 1 to 6 carbon atoms.
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CH2=CH . 5 As used herein the term al koxy refers to
al kyl -O wherein alkyl is hereinbefore defined. Non

woioaTiRTeg9 exanpl es i ncl ude: mnet hoxy and et hoxyPCTWS2®6/033516

used herein the termaryl nmeans an aromatic noiety
having 6, 10 or 14 carbon atons preferably 6 to 10
carbon atons, optionally substituted with 1 to 3
substituents independently sel ected from hal ogen,
nitro, cyano, alkenyl, hydroxyl, alkyl, haloal kyl,

al koxy, am no, . al kyl am po, dial kyl am.ng, .carb I .

ahg GQ%‘EQ‘I"%HWVWQ&:%W-U@[&@,US%?Q/ ae@ng:%'lpt’erna?ﬁ%(té?/ fo’r making

Heydampobunbe heving suehyla 1amd sy macéuticply adoeptabte, satitrtéreof
napht hyl optionally substituted with

[ henyl or JE

M%e TEubSET8ERts. The term aral kyl as used herein of
7 to 16 carbon atons neans an al kyl substituted wth
an aryl group in which the aq%] and al kyl group are as
defined herein. Non- |limting ‘'exenplary aral kyl groups
i ncl ude benzyl and phe i ke. 20

Per hal oal kyl as used | kyl nmoiety of 1
to 6 carbon atons in whic each™hydrogen atomis
substituted with a hal ogef] atom an exenplary exanpl e
is trifluoronmethyl. 25 Ppenyl as used herein refers
20d R,0 Mermheiegd carbon aromatic ring. As used herein
the term al kynyl includes both straight chain and
branched noieties containing 2 to 12 carbon atons
havi ng at | east one carbon to carbon triple bond
optional ly substitut W t to bstituents

i ndependent |y sel ected m t hexxgr oup 30 hal ogen,

am no, cyano, al kyl of 1ilto 12/carbon atons, hydroxyl,
and al koxy of 1 to 12 cgrborgiat omg, As used herein
the term hal ogen or haloneans F, d, Br or I. 42 WO
2027¢ B2 ZhO R, BIETALISTDRE/208@516 As used herein the term
cycl oal kyl neans a saturated nonocyclic ring having
from3 to 6 carbon atons. Exenplary cycl oal kyl rings
i nclude but are not limted to cycl opropyl,
Arodrabedipkent afficd mpentiopl provades cydoohdx of Formulaakh wherein Ry s t-

A N T S R

aityd.- C(O - group in which the aryl group is as

previously defined. Non-limting exanpl es include
benzoyl and naphthoyl. 10 The term heteroaryl neans an
axrotheriecntoeltnesrd of tei inventiom poyides compagndsfof 5ognulg lrwhgjein Re

ato I i [ ' ;
AR P B G Al R MR sl A RBRIER Ryt bonay
afptiBnally sRBstituieg vdthontso.containing | to 4 heteroat ons

i ndependently selected fromO, N and S. Heteroaryl

rings may optionally be

An embodiment of the invention provides compounds of Formula Il wherein Rs is

alky! of 1 to 6 carbon atoms, R is t-butyl and Ry, is H.

A further embodiment of the invention provides compounds of Formula Il wherein Rs

is alky! of 1 to 6 carbon atoms, Ry is t-butyl, Q is -OR¢1, Ry is
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substituted wth 1 to 3 substitutents independently
sel ected fromthe group al kyl, 15 hal ogen, cyano,

waoi2007m2739ydr oxy, am no, al kyl am no, di al kyl am ROT/US2006/033516

al koxy, aryl oxy, - CH2000CH3 and carboxy. Non-limting
het eroaryl noieties optionally substituted include:
furanyl, benzofuranyl, benzothienyl, thienyl,
pyridinyl, quinolinyl, tetrazolyl, imdazo, thiazolyl
and the like. 20 Where terns(re used in comnbination,
the definition for each indi dual part of the
conbi nation applies unl @ 1 herw se. For
i nstance, aral kyl refergﬁlhzgIg ryl group, and al kyl
refers to the al kyl group a def| ned above. Al so,
aayd Bxyyis nikf/leafs! tb® @arbar atbds. gr oup. 25 The term
het eroaryl carbonyl neans a heteroaryl-C(O- group in
whi ch the heteroaryl group is as previously defined.
Theother embedimeoioyfdhey inversionsgeovidesr @impouaps efEdIaIsAll wherein Rq
satHRa eﬁgl_[lng of 3 to 8 ring atonms containing 1 to 3
het er 0at ons sel ected from nitrogen, oxygen and sul fur.
In sone 30 enbodi nents of the invention a saturated
r fs
R empemabed b TAERBor Sigh R Fetiffovwing spaeiighy prefere

pégrepeunidawf Fommsig Holr phgrimaceutivabyracqebtabiensdlts thereof.
aziridinyl, tetrahydrofuranyl and the |ike. 43 WD
2007/ 027599 PCT/ US2006/ 033516 The term
al Wf(h@nzefmy&oyoethﬂﬂm-tamwMnk'w]edfrbore,n}oozy)meymyl grtettp in

lBer’i %teal kyl and heterocyclyl group are

epen ently previously defined. Non-limting
exenplary al kyl het erocycl yl groups include noieties

o({[r[rpgb% g}%)%gp %Sﬁortremyﬁ(tflj\lbu%am\q g:a%q\ylé?xy?m%ﬂgﬁl of the
t dinedimiutanceits ns. Such  forms al though not explicitly

indicated in the above fornmula are intended to be

i ncluded within the scope of the present invention.
Fdli2-(hesedawe-2-ewetuiltiersboty)aninplsarhons}gxy)meliyic2: exi st

a$eth p% are depicted below R NCH3)2 R, N(CH3) 2
AR PSREOE | R A AN - N R3O L AAN R30 H OH

O OHHO O EH (}| H O OHO 0 The present invention

QPR AEbY ) DL RF A (18- BIRH ARESILHAL  SEIRER|L | on
cyclopentanecarboxylate,
({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methy! 4-methylbenzoate,
({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl heptanoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl propionate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl
cyclohexanecarboxylate,
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15 which conprises a conpound of this invention in
conbi nation or association with a pharmaceutically

weaceeEpmeabe carrier. In particular, the presenPCT/US2006/033516

i nvention provides a pharnmaceutical conposition which

conprises an effective anmount of a conpound of this

i nvention and a pharmaceutically acceptable carrier.

20 Proton sponge is

[{I[2 Bbenizsiody 2 Dhyd tayii( ned)hma@)amirw]wmnyl}oxy)methyl 3,5-
tramet hyl - 1, 8- napht hal enedi am ne] . Al kal

ﬁ%&%ﬁ%?éﬁ58§%ate |ncludes [ithium potassium and sodi um

carbonate. 25 DWPU is

MBI B RS AP R 1 08B bt

N- but yl - glycylcycline (N-bu egcyI) is H3Q /CH3 NHN

@%%épnfwxw%)? %93%4 ne. pro Cg)?'}%)%' @y%C NHH

thwwtwqatq, NH2 HO\CH(]—I z OHOOHO 45 WO
2007/ 027599 PCT/ US2006/ 033516 DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The conpounds of this invention
reRzybl-(frrepdyled-Eievslogpmylacayhmrelnmeshoxiaibory gyhisates :
(1) fromcommercially available starting materials or:
EXZ fromknown starting materials which can be

lo¥- %t@whﬂét@rhbwl)am%mbw%m@mtﬁwb&- or: (3)

tﬁmmr&ﬁg\fh%,meep{zgggl ates described in the schenes and
experi nment al procedures The synthesis of acyl oxy

|ntermsd| ate 8 is shown in Schene 1. Reaction of am ne

FHeNZox [@B%e%mmeﬁ'ﬂ%ﬂ)ﬁWB]&%OHM}BH/)@I%H@T 1

row deS the substituted am no ester aration
6¥C|Qﬂﬁ%°ﬁﬂ$9éﬁbﬁéld?t§te 4 is acconplished by using Proton
Sponge as base

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl adamantane-1-
carboxyilate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl pentanoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino}carbonyl}oxy)methyl
cyclobutanecarboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyi 3-
cyclohexylpropanoate,

benzyl N-(tert-butyl)-N-[({[(4-fluorophenoxy)acetyl]oxy}methoxy)carbonyl]glycinate,
benzyl N-(tert-butyl)-N-({[(cyclohexylacetyl)oxylmethoxy}carbonyl)glycinate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methy! 2,6-
dimethylbenzoate,
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internediate 4 with the tetrabutylammoniumsalt 5 of
carboxylic acids gives the benzyl protected acyl oxy
internedi ate 6. The benzyl protecting group is 15
renoved by catal ytic reduction to give carboxylic acid
7 which is activated to a m xed anhydride with
chl orof ormat e Cl CO2R, 2where R12 is alkyl of | to 6
bear di(tat-bowl)-N-J[(phewanplyboxydoethokytarbbh)gbicmateat e t o
gi ve acyl oxycarbamate internediate 8. In an alternate
route, silyl esters nay optionally be used in place of
({llaebbretyionly ) -2 oikesthpf(teri-nitd)amenio] adreoryl}oky eadthyl givalatd) t he
appropriate carboxylic acid foll owed by debl ocking 20
the silyl ester with tetrabutyl anmoni um fl uori de or
({iiegbesayloxy p2-onoetbyl(@riabdtg)athinaearbomxyjoxy)raethyd 1-henzofuran-2
?ﬁ)t ﬂntally, carboxylic acid 7 may be activated through
coupling agents not limted to di-t- butyl
di carbonate (Boc20); e.g., benzotriazole-I-yl-

(Ao g@({’tﬁ)tg?q'@%’@@mé’@b@ﬁy)methym methyl-1H-

pygoledi-carbaollael -yl -oxy-tris-pyrrolidi no-phosphoni um

hexaf | uor ophosphate (al so 25 known as PyBop);

O benzotriazole-N, N, N ,N -tetranet hyl - uroni um hexaf | uo

(ﬁ[@-(bpmzymxhhﬁe)x()ﬂm].@ert-butyl)amino]carbonyl}oxy)methyl1 1'-biphenyl-4-
i s-pyrol i di no- phosphoni um hexaf | uor ophosphat e;

Cgfb%@%%fo N- et hyl pyri di ni umiodi de (CGVPI);

di cycl ohexyl carbodi i m de (DCC); 1, 3-

R 7P TS Py pissreonyisme s

mwbhmmamje (EDC); or Car bonyl diimdazole. 30 46 WO
2007/ 027599 PCT/ US2006/ 033516 SCHEME 1 0 O Br~ 1) H
p toluene s R\NvO 2) HO 4 2 R\ , Il cl 1 R4 O RoO
(Bl2cbenaplany)-Brozoethy ¥ poieysy ! aorRaparbgryRBY Riashyd 14i-indEe-@-
chrb%%a@"' O5 010%Pd/C, H2

1

benzyl N-(tert-butyl)-N-({[(diphenylacetyl)oxy]methoxy}carbonyl)glycinate,
({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyljoxy)methy! 1-naphthoate,
({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 2-naphthoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 1-methyi-1H-
indole-3-carboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl quinoline-2-
carboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl nicotinate,
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THF, rt, 24 hr O O OBenzyl EtQAc R100 6 R4 0 R5yOXOy
J OH proton sponge/CH2CI2 0O Re Rio O7 CICO2R12 R4 O

wORb7/BRH9O C) 11 N,,~.0)-~OR12 0 R5 :Ri 00 8 PETAS2006/033516

shown in Schenme 2, reaction of activated

acyl oxycarbamate internediate 8 with

7,8-di substituted-9-am notetracycline 9 in the
presence of triethylamne and DVWU 10 gives
acyl oxycarbamate 10. 47 WD 2007/ 027599

R g R A SR S o,
tenperature, 1 hr R NCH3)2 R4 0 R2 OCH R5 O QuN~N |

XQ@énzW%y Q’ox@tl'ﬂ/l@rt@u alr ci%n'pou gxykgl$trﬁ/é2,6-

di'ti ohal ""acyl oxy rba
diflHerebenzaate,vi a routes as shown in Schenes 3 and 4.
Treat ment of chioronethyl chloroformate 3 with
et hanethiol in the presence of triethylam ne (TEA)
6[[%@3r@alpwr%t)m%@tﬂéten!fbutmﬁwﬁmbml}pw)memhzéuomoewate,
reacting carbonothioate 11 with carboxylic acid
tetrabut%lannnniun1salt 5 in tetrahydrofuran.

GHE-Grs AP Vre-exoeiipmigstirytydaminoiseraanyiioxymety] 2ri de i n
thRudPSrRSEIRRRbate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methy! 4-(1H-pyrrol-1-
yl)benzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyljoxy)methyl 1,1'-biphenyl-2-
carboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 2,4,6-
trimethylbenzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 4-
isopropoxybenzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 3,4,5-
trimethoxybenzoate,

({[[2-(benzyloxy)-2-oxoethyi](tert-butyl)amino]carbonylloxy)methyl 3,5-
dimethoxybenzoate,

3-phenyl-acrylic acid (benzyloxycarbonylmethyl-tert-butyl-carbamoyloxy)-methyl
ester,

35



10

15

20

25

30

catal ytic anmount of boron trifluoroetherate affords
chloro internediate 13 (using the nethods descri bed

wonodo2b kmann and F.J. Lund, Synthesis, DeceRUOEMUS2006/033516

1990, 1159- 1166). 15 48 WD 2007/ 027599
PCT/ US2006/ 033516 Scheme 3 CI\/O /C CH3CH2SH Cl ~O
/S| R6 3 100 TEAV/Et20 R6 Rj 0 3 11 R5yO-N+Bu4 0 5
gféoxw THE 0 R6 R100 12 S02C12, BF3. RSYO-OYCL

rﬁkbw@x@ -BoxestviiiertoytysminolsarpernBexyeethyi a-nwindite

ﬂe%yu@x.wmk@s 16 and 17 where R4 is preferably
n- butyl or n-propyl are synt hesi zed by treatment of

either 14 or 15 where R4 is preferably n-butyl or

BefyPRY{ ({95t is (trififooR <y ph 8ryR L A& ' N-(tert-

EF ypxy{g:(gr arrat es 16 a@pﬂ @espglg(?{yggé{ﬁ&ﬁ%éghéé%]@(tﬁﬁ
% iRAeR OR2 OH a HN~IKNi | NH2 HOH O OH HO O
14 Ra = n- Butyl 15 R4 = n-propyl Na2CC3/ CH3CN DwWPU
(i) Ri 13 N(CH3)2 R4 0 R OH R5yO

@ﬁ%&q%ﬁpdgﬁy -oxoethy] tert-butyl)ammo]carbonyl}oxy)methyl 4-

(heptyloxy)benzoate,

({l[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 2-(2-
phenylethyl)benzoate,

({l[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 4-
(dodecyloxy)benzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 4-
(acetylamino)benzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonylioxy)methyl anthracene-9-
carboxylate and

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methy! 4-
benzoylbenzoate.

Additional embodiments of the invention are the following specifically preferred
compounds of Formula Il or pharmaceutically acceptable salts thereof.

N-(tert-butyl)-N-({[(4-tert-butylbenzoyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(isobutyryloxy)methoxy]carbonyliglycine,

N-(tert-butyl)-N-({[(cyclopentylcarbonyl)oxy]methoxy}carbonyl)glycine,
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O OHOHOOHH O Rs R o 16 R4 = n-Butyl 17 R4 =
n-propyl 15 49 WD 2007/ 027599 PCT/ US2006/ 033516 As
wehowo27399 Schenme 5, carbamates of gl ycyl cycl i necnuse®e/033516
R4 is preferably propyl 18 nay al so be prepared by
reaction with chloro internmediate 19 in the presence
of an alkali netal carbonate preferably sodi um
carbonate, and DVPU in acetonitrile to afford
pNetert-iuegl)-Dolb Hats/ IHeA Zo@yosly]adthoxp) ooty el N_
(CH3)2 HOR2 OH Rg N 4WOFp8H I NH2 000 18
Na2CC3/ CH3CN DWPU R5 OY ci 19 0O RL N(CH3)2 R4 OR2
ON-(teRBbUBANNN] (he ptahbi2o@) e bkt 4ebtmyDgPcia8, RS i s
IC'/\lwi, ss 21 22 10 R4 is preferably propyl 15 50
WD 2007/ 027599 PCT/ US2006/ 033516 Scherme 6 R, N(CH3) 2

5  RRQert-dN)-NHI (ptdpiddidxy)methoxylcarbonyliglycine,
N-(tert-butyl)-N-({{(cyclohexylcarbonyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-({{(3,5-dimethylbenzoyi)oxy]methoxy}carbonyl)glycine,

10
N-(tert-butyl)-N-({{(4-fluorobenzoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(3-methylbutanoyl)oxy]methoxy}carbonyl)glycine,

15 N-(tert-butyl)-N-({[(cyclopentylacetyl)oxy]methoxy}carbonyl)glycine,
N-(tert-buty!)-N-[({[4-(trifluoromethyl)benzoylJoxy}methoxy)carbonyl]glycine,
N-(tert-butyl)-N-({[(cyclopropylcarbonyl)oxy]methoxy}carbonyl)glycine,

20
N-({[(1-adamantylcarbonyl)oxy]methoxy}carbonyl)-N-(tert-butyl)glycine,
N-(tert-butyl)-N-{[(pentanoyloxy)methoxy]carbonyl}glycine,

25 N-(tert-butyl)-N-({{(cyclobutylcarbonyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(3-cyclohexylpropanoy!)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-[({[(4-fluorophenoxy)acetylJoxy}methoxy)carbonyl]glycine

30

N-(tert-butyl)-N-({[(cyclohexylacetyl)oxy]methoxy}carbonyl)glycine,

N-(tert-butyl)-N-({{(2,6-dimethylbenzoyl)oxy]methoxy}carbonyl)glycine,
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OHRS OHNR HOOHO0O O OR6 RLO 23
shown in Schenme 6, reaction of chioro |nterned|ate 13
with 7,8-disubstituted-9- am notetracycline 9 in the
presence of triethylam ne and DVPU gi ves carbamte 23.
As further shown in Schene 7, conpounds of Fornula I
may generally be prepared 10 by renmoval of the benzyl

Nl(t@rtt—%% ENG( {@(bﬁé@léde@%%ﬂﬁ%ﬂoxﬂk@ﬁb@ﬁ%%&@%' oXy

i nterme |ate to ‘gi ve carboxylic acid 25 which is
actlvated to a m xed anhydride with a chioroformte

N SRR REA- N\‘(l{RQ 2ed.Rbanylﬁo;@énkaylbox?]‘méthé@}@rﬁ@mg@/cmb,oms,

for exanple iso- butyl chioroformate to give
acyl oxycarbamate internedi ate 26. Further reaction of

NL({B1 BeediSiant 21188 L On R Bk MRttt dxIeX fonPig- N tevt-b bty l)glycine,

acyl oxycar bamate m xed anhydride 15 intermediate 26 in
t he presence of triethylam ne and DMPU af f ords

- - SifoR b ll
AL o B S B TSR

3 A (Benzyl Et CAc 3 -A--'-0OH 24 25 Cl CO2R12 proton
N ﬂmgeb@h@@l@ —yI&rbrid) 6y Bihaxy B Shyl-N Q0o RSy dviexed

ydri de
N-(tert-butyl)-N-({[(4-methoxybenzoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(1H-indol-2-ylcarbonyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(diphenylacetyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(1-naphthoyloxy)methoxylcarbonyl}glycine,
N-(tert-butyl)-N-{[(2-naphthoyloxy)methoxy]carbonyi}glycine,
N-(tert-buty!)-N-[({[(1-methyl-1H-indol-3-yl)carbonyljoxy}methoxy)carbonyijglycine,
N-(tert-butyl)-N-({[(quinolin-2-ylcarbonyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(pyridin-3-ylcarbonyl)oxy]lmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(isonicotinoyloxy)methoxy]carbonyi}glycine,

N-(tert-butyl)-N-({[(2,6-difluorobenzoyl)oxy]lmethoxy}carbonyl)glycine,

N-(tert-butyl)-N-({[(2-fluorobenzoyl)oxy]methoxy}carbonyl)glycine,
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52 WD 2007/ 027599 PCT/ US2006/ 033516 Reactions are
perfornmed in a solvent appropriate to the reagents and

wort@rezd9s enpl oyed and suitable for the PCT/US2006/033516

transformation being effected. It is understood by
those skilled in the art of organic synthesis that the
various functionalities present on 5 the nol ecul e nust
BF cogsiﬁtent with the chem cal transformations

F5bR)-Nrigil-(rifhgromelbdaaneayloxymedeaneinarzenyligyeine
order of synthetic steps, protecting groups, if
&ﬁgyL%ed a ? deprotection conditions. Substituents on

s %VW\h@[ FrRyERlidl- L YikghzayBoxylmebrpacatsraydhicnes one

of the reaction conditions. Such restrictions to the

u Ituents ich are conpatible with the reaction
BRI  2 VB oRy Sy Brtha g Rarom SR L BBO Fing e

art. Sone of the conpounds of the hereinbefore
€SCl | schenes have center of asymetry. The

gdfﬁﬁ@ﬁ}ﬁgg NA@imesifylopEopylioxyimetaexyigaraenglsines wo and

often nore stereoisoneric fornms. The present

[,nvent i e asses all stereoisoners of the

Ui N RBProppBiePryRP eI melnos lsrdnwisiene. or

adm xed with other 15 stereoisoners in any proportion
t.h el . _for instance, racem c m xture of

SR LS Stime Boxiaz oot e Rimicre o R o

i sonmers. The absolute configuration of any conpound

e erm ned conventiopal X-ra ,
@?%@?%Fﬁgﬁﬁﬁg%€s”@§x%ﬂ§e Ot §m8¥w?%gomﬁmﬁﬁ¥pon may

be obtai ned as netal conpl exes such as al um num
se and conpl ex salts;

iU LT esi u mangane
W&?‘@%ﬁ'>6N'[QR%E%?'gB?ﬁ‘yéprné#teé‘og'?f&y}fﬁﬁ?fh@%%ﬁfe@w@9Ma'ﬁm ch
base adducts using nethods known to those skilled in
4 | ' rd,C, .Laroc npr ehensi ve Organi c
“P?%H?%ﬁﬁ@#ﬁ@%gjethxvéﬁeﬁa HfalRers, 411-415, 1989).
yWcefbenglixy}méthexyearpawdscioé, t he i nvention are 25
obt ai ned as inorganic salts such as hydrochloric,

hydr obrom ¢, hydroi odic, phosphoric, nitric or
N {B5-bjs(ifluapgethyhpissrytscetyliohy jawtirsgloatiny hanzeat e,

&#,f@kﬁF cysteine or other amno acids, funarate,
g Sola €, mal eate, succinate, tartrate

al kyl sul fonate or aryisulfonate. In all cases, the

e R S U PP B et cr

admnistration. 30 53 WO 2007/027599

T/ | 06,6335 ard Phar.macol ogi cal st.
R 98 A3 e P S R IR Y 55,
evaluation 5 The m nimum i nhi bitory concentration
l\(-Msr@outyl)—N—[({[4—(dodecyloxy)benzoyl]oxy}methoxy)oarbonyl]gchine,
N-[({[4-(acetylamino)benzoylJoxy}methoxy)carbonyl]-N-(tert-butyl)glycine,

N-({[(9-anthrylcarbonyl)oxyjmethoxy}carbonyl)-N-(tert-butyl)glycine and

N-({[(4-benzoylbenzoyl)oxy]methoxy}carbonyl)—N-(tert-butyl)glycine
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Antim crobial susceptibility testing. The in vitro

activities of the antibiotics are determ ned by the
wonedt7w2rdogr odi | uti on met hod as recomended by POE/US2006/033516

National 10 Conmittee for Cinical Laboratory

Standards (NCCLS) (1). Mueller-Hnton Il broth

(vHBI 1) (BBL Cockeysville, MD) is the nedi um enpl oyed

in the testing procedures. Mcrotiter plates

containing serial dilutions of each antim crobia

Adertier i ddmesitloptednyvemidhiseRE fbll@\!’\/@@%‘pé&”ﬁ&éﬂyﬁ&éﬁ?a he

rigte densij 105 CFU [

S oAR G irBrmavia e habanasedlionly ahoamiibla sals horesbur's at
350C in anbient air. The 15 mnimal inhibitory

.en ration far all Iates is defined as the
PengEE bBhare raiBroubT T RoPweuicationomyroral-
cabpineylexy)-rdthylistes. t he growt h of the organi sm as
detected by the unaided eye. 1. NCCLS. 2000. Met hods
for Dilution Antim crobial Susceptibility Tests for
20 Bacteria That G ow Aerobically; Approved Standards:
M7- A5, vol. 20. National Commtte for Cinica
Laboratory Standards, Wayne, PA. 25 Standard
Phar macol ogi cal Test Procedures Presented in Tables
| - X111 are representative conpounds of Fornula | which
were eval uated agai nst a panel of 40 sel ected
gram positive and gram negative bacteria 30 strains
by pre-incubation in water, nouse serum or human
serum Representative conpounds were first incubated
in nouse serum for an hour prior to the in vitro
testing agai nst a panel of selected gram positive and
gram negative bacteria strains. Al conpounds were
al so pre-incubated in water for an hour prior to
testing as 54 WD 2007/ 027599 PCT/ US2006/ 033516
control. Representative conmpounds of Formula | were
i ncubated in human serum prior to MC determ nation.
Represent ati ve conpounds of Forrmula I which
denmonstrated in vivo activity were further subjected
to various stability tests. A summary of the in vitro
testing data of representative exanples of Fornula I
are 5 shown in Table 1. Expanded in vitro data of
sel ected exanples (87 and 27) are shown in Table 2
and 5 respectively. MCs of representative exanpl es of
Formula | are further shown in Tables 3 and 4. Table
6 presents in vitro and in vivo activity of
representative exanples of conpounds of Formula I
agai nst Staph. aureus Smith in mce. Table 7 presents

invivo (oral, iv) and in vitro (MC) activity of
representative 10 exanpl es of conpounds of Fornula I
against E. coli in mce . Table 8 presents in vivo
(oral, iv) and in vitro (MC) activity of

representative exanples of conpounds of Fornula I,
agai nst Staph aureus Smth in mce. Table 9 presents
invitro (MC) activity of representative exanpl es of
conmpounds of Fornmula | against E. Coli in hunman serum
and water and al so al so agai nst Staph in human serum
and water.
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The term alkyl means a straight or branched alkyl moiety of 1 to 12 carbon atoms
optionally substituted with 1 to 3 substituents independently selected from the group
halogen, amino, cyano, cycloalkyl of 3 to 6 carbon atoms, alkyl of 1 to 12 carbon
atoms, phenyl, hydroxyl, alkoxy of 1 to 12 carbon atoms, N-alkyl of 1 to 12 carbon
atoms, N-cycloalkyl of 3 to 6 carbon atoms, heterocyclyl of 3 to 8 ring atoms, aryl,
aryloxy and N-(alkyl of 1 to 12 carbon atoms)-aryl, wherein said aryl, aryloxy and aryl
of N-(alkyl of 1 to 12 carbon atoms)-aryl may optionally be substituted with 1 to 3
substituents independently selected from halogen, nitro, cyano, alkenyl, hydroxyl,
alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl,
aryl-C(O)-, CH3-C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl. In some
embodiments of the invention alkyl is a moiety of 1 to 6 carbon atoms. In other
embodiments of the invention alkyl is a moiety of 1 to 3 carbon atoms. In other
embodiments of the invention alkyl is 1,1-dimethylethyl also termed t-butyl. In some
embodiments of the invention when alkyl is a methyl group wherein optional
substitution is two independent phenyl rings. Non-limiting examples of alkyl are
methyl, ethyl, n- propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl and
1,1- dimethylethyl.

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 independently substituted with 1 to
3 substituents selected from the group phenyl, heteroaryl, halogen, amino, cyano,
alkyl, hydroxyl, alkoxy, aryl, alkynyl and N-(alkyl of 1 to 12 carbon atoms)-aryl,
wherein said aryl and aryl of N-(alkyl of 1 to 12 carbon atoms)-aryl may optionally be
substituted with 1 to 3 substituents independently selected from halogen, nitro,
cyano, alkenyl, hydroxyl, alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, aryl-C(O)-, CHs-C(O)-NH-, aralkyl, aryloxy, heterocyclyl
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As used herein the term alkoxy refers to alkyl-O- wherein alkyl is hereinbefore
defined. Non limiting examples include: methoxy and ethoxy.

As used herein the term aryl means an aromatic moiety having 6, 10 or 14 carbon
atoms preferably 6 to 10 carbon atoms, optionally substituted with 1 to 3 substituents
independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(O)-, CHa-
C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl. In particular, aryl is phenyl or
naphthyl optionally substituted with 1 to 3 substituents.

The term aralkyl as used herein of 7 to 16 carbon atoms means an alkyl substituted
with an aryl group in which the aryl and alkyl group are as defined herein. Non-
limiting exemplary aralkyl groups include benzyl and phenethyl and the like.

Perhaloalkyl as used herein means an alkyl moiety of 1 to 6 carbon atoms in which
each hydrogen atom is substituted with a halogen atom, an exemplary example is
trifftuoromethyl.

Phenyl as used herein refers to a 6-membered carbon aromatic ring.

As used herein the term alkynyl includes both straight chain and branched 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, alkyi 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, Bror .
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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.

The term aroyl means an aryl-C(Q)- group in which the aryl group is as previously
defined. Non-limiting examples include benzoy! and naphthoyl.

The term heteroaryl means an aromatic heterocyclic, monocyclic ring of 5 or 6 ring
atoms containing 1 to 4 heteroatoms independently selected from O, N and S or
bicyclic aromatic rings of 8 to 20 ring atoms containing 1 to 4 heteroatoms
independently selected from O, N and S. Heteroaryl rings may optionaily be
substituted with 1 to 3 substitutents independently selected from the group alkyl,
halogen, cyano, nitro, hydroxy, amino, alkylamino, dialkylamino, alkoxy, aryloxy, -
CH,OCOCH; and carboxy. Non-limiting heteroaryl moieties optionally substituted
include: furanyl, benzofuranyl, benzothienyl, thienyl, pyridinyl, quinolinyl, tetrazolyl,
imidazo, thiazolyl and the like.

Where terms are used in combination, the definition for each individual part of the
combination applies unless defined otherwise. For instance, aralky! refers to an aryl
group, and alkyl refers to the alkyl group as defined above. Also, aryloxy refers to a
arylO- group.

The term heteroarylcarbonyl means a heteroaryl-C(O)- group in which the heteroary!
group is as previously defined.

The term heterocyclyl as used herein represents a saturated ring of 3 to 8 ring atoms
containing 1 to 3 heteroatoms selected from nitrogen, oxygen and sulfur. In some
embodiments of the invention a saturated ring of 5 or 6 ring atoms is preferred.
Representative examples are pyrrolidyl, piperidyl, piperazinyl, morpholinyl,
thiomorpholinyl, aziridinyl, tetrahydrofuranyi and the like.
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alkylheterocyclyl groups include moieties of the formulae:

D EAO b @

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
included within the scope of the present invention. For instance, compounds of
Formula (I) which exist as tautomers are depicted below:

N(CHy), N(CHa)z
O‘OO y .
o OO“
OH RO A
OH O OH O OH oy ©

The present invention accordingly provides a pharmaceutical composition
which comprises a compound of this invention in combination or association with a
pharmaceutically acceptable carrier. In particular, the present invention provides a
pharmaceutical composition which comprises an effective amount of a compound of

this invention and a pharmaceutically acceptable carrier.

Proton sponge is [1,8-bis(dimethylamino)naphthalene, N,N,N’,N'-tetramethyl-1,8-
naphthalenediamine].

Alkali metal carbonate includes lithium, potassium and sodium carbonate.

DMPU is 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone.
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The compounds of this invention may be prepared according to the following
schemes: (1) from commercially available starting materials or: (2) from known
starting materials which can be prepared as described in literature procedures or: (3)
from new intermediates described in the schemes and experimental procedures.

The synthesis of acyloxy intermediate 8 is shown in Scheme 1. Reaction of amine
R4NH,, preferably t-butylamine, with ester 1 provides the substituted amino ester 2.
Preparation of the intermediate 4 is accomplished by using Proton Sponge as base
to effect the acylation of substituted amino ester 2 with chioromethy! chloroformate 3.
Treatment of intermediate 4 with the tetrabutylammonium salt 5 of carboxylic acids
gives the benzyl protected acyloxy intermediate 6. The benzyl protecting group is
removed by catalytic reduction to give carboxylic acid 7 which is activated to a mixed
anhydride with chloroformate CICO,R1, where Rz is alkyl of 1 to 6 carbon atoms, for
example iso-buty! chloroformate to give acyloxycarbamate intermediate 8. Inan
alternate route, silyl esters may optionally be used in place of the benzyl ester of
intermediate 4, treating with the appropriate carboxylic acid followed by deblocking
the silyl ester with tetrabutylammonium fluoride or magnesium bromide to afford
carboxylic acid 7. Optionally, carboxylic acid 7 may be activated through the use of
coupling agents not limited to di-t-butyl dicarbonate (Boc:0); e.g., benzotriazole-1-yl-
oxy-tris-(dimethylamino)-phosphonium hexafluorophosphate (also known asBop);
benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate (also
known as PyBop); O-benzotriazole-N,N,N’,N'-tetramethyl-uronium-hexafluoro-
phosphate (HBTU); Bromotris-pyrollidino-phosphonium hexafluorophosphate; 2-
Chioro-N-methylpyridinium iodide (CMP!); dicyclohexylcarbodiimide (DCC); 1,3-
diisopropylcarbodiimide (DIC); 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride (EDC); or Carbonyl diimidazole.
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7
T4 o 0
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ORE Ry ©
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As shown in Scheme 2, reaction of activated acyloxycarbamate intermediate 8 with
7,8-disubstituted-9-aminotetracycline 9 in the presence of friethylamine and DMPU

10 gives acyloxycarbamate 10.
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Scheme 2

N(CHg

R OH
O
OH O OI—P% o]
9

tristhylamine, DMPU,
8 room temperature, 1 hr

N(CHa)2

R OH
wk O‘Q‘
& aPB

10

REYOKO\H/

Rs R

Additional acyloxy carbamate compounds may be synthesized via routes as shown in
Schemes 3 and 4. Treatment of chioromethyl chioroformate 3 with ethanethiol in the
presence of triethylamine (TEA) gives carbonothioate 11. Compound 12 is prepared

10 by reacting carbonothioate 11 with carboxylic acid tetrabutylammonium salt5in
tetrahydrofuran. Chlorination of compound 12 with sulfuryl chloride in the presence of
catalytic amount of boron trifluoroetherate affords chloro intermediate 13 (using the
methods described in M. Folkmann and F.J. Lund, Synthesis, December 1990, 1159-
1166).

15
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As further seen in Scheme 4 acyloxycarbamates 16 and 17 where R, is preferably n-
butyl or n-propyl are synthesized by treatment of either 14 or 15 where R, is
preferably n-butyl or n-propyl with the chloro intermediate 13 to give

10  acyloxycarbamates 16 and 17 respectively.
Scheme 4

N(CHa),

Ry )
IO
LN 1 NH,

Hooho ofb o
14 R4 = n-Butyl
15 R, = n-propyl
Na,CO4/ CH,CN/ DMPU
Rge_O._0O.__Cl
J \([)I/Ra R1o\[0r

B ver,
~ OH
NH

Ry
OO0
R5\ﬂ/0 o\n/N\)J\N .
0 e H two ofb o
1

Rs
° 16 R, =n-Butyl
17 R4 = n-propyl

2
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As shown in Scheme 5, carbamates of glycylcycline where R is preferably propyl 18
may also be prepared by reaction with chloro intermediate 19 in the presence of an

alkali metal carbonate preferably sodium carbonate, and DMPU in acetonitrile to
afford preferred compounds (21 and 22).

Scheme 5

N(CHs),

OH
MJ\O"‘ "

OH O OHO

1
8 Na,COg/ CH;CN/ DMPU

_o__cl
Rs 701/ 19

N(CHs)2

O‘Q‘W

OH O OH O
Rs is /u ©\)H
21

10

R4 is preferably propyl

15
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As shown in Scheme 6, reaction of chloro intermediate 13 with 7,8-disubstituted-9-
aminotetracycline 9 in the presence of triethylamine and DMPU gives carbamate 23.

As further shown in Scheme 7, compounds of Formula | may generally be prepared
by removal of the benzyl protecting group from benzyl protected acyloxy intermediate
24 to give carboxylic acid 25 which is activated to a mixed anhydride with a
chloroformate CICO,R4, where Ry, is alkyl of 1 to 6 carbon atoms, for example iso-
butyl chloroformate to give acyloxycarbamate intermediate 26. Further reaction of
7,8-disubstituted-9-aminotetracycline 9 with acyloxycarbamate mixed anhydride
intermediate 26 in the presence of triethylamine and DMPU affords compounds of
Formula (1).
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the molecule must be consistent with the chemical transformations proposed. This

o

may necessitate judgement as to the order of synthetic steps, protecting groups, if
required, and deprotection conditions. Substituents on the starting materials may be
incompatible with some of the reaction conditions. Such restrictions to the
substituents 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 stereoisomers 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.

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. In all cases, the salt formation occurs with the C(4)-
dimethylamino group. The salts are preferred for oral and parenteral administration.
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Methods for in Vitro Antibacterial evaluation
The minimum inhibitory concentration (MIC)

Antimicrobial susceptibility testing. The in 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 II broth
(MHBIIY(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 u final

volume. The plates are incubated for 18 - 22 hours at 35°C 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.

Standard Pharmacological Test Procedures

Presented in Tables [-XIII are representative compounds of Formula | which were
evaluated against a panel of 40 selected gram-positive and gram-negative bacteria
strains by pre-incubation in water, mouse serum or human serum. Representative
compounds were first incubated in mouse serum for an hour prior to the in vitro
testing against a panel of selected gram-positive and gram-negative bacteria strains.

All compounds were also pre-incubated in water for an hour prior to testing as
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demonstrated in vivo activity were further subjected to various stability tests. A
summary of the in vitro testing data of representative examples of Formula | are
shown in Table 1. Expanded in vitro data of selected examples (87 and 27) are
shown in Table 2 and 5 respectively. MICs of representative examples of Formula |
are further shown in Tables 3 and 4. Table 6 presents in vitro and in vivo activity of
representative examples of compounds of Formula | against Staph. aureus Smith in
mice. Table 7 presents in vivo (oral, iv) and in vitro (MIC) activity of representative
examples of compounds of Formula | against E. coli in mice . Table 8 presents in
vivo (oral, iv) and in vitro (MIC) activity of representative examples of compounds of
Formula I, against Staph aureus Smith in mice. Table 9 presents in vitro (MIC)
activity of representative examples of compounds of Formula | against E. Coli in
human serum and water and also also against Staph in human serum and water.
Table 10 presents in vivo single oral dose (SOD) and single intravenous dose (S1V)
EDs, data for representative examples of compounds of Formula | against Staph.
Smith and E. Coli #311 in mammals.
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)? of representative éxamples of formula

Minimum inhibitory concentration MIC (ug/ml)
E.coli E.coli Staph Staph
(Mouse
Ex Number |Serum) [(Water) (Mouse Serum)|(Water)

1 0.5-1 16-64 1-4 1-8

2 1-4 32-64 1-8 2-8

3 1-2 >64 1-4 4-32
4 0.5-2 64->64 0.5-2 2-16
5 1-2 16-64 0.25-2 0.5-4
6 1-2 8-64 0.5-2 1-4

7 0.25-2 2-16 0.5-4 0.5-4
8 1-2 16->64 0.5-4 1-8

9 0.5-2 4-64 <0.06-2 0.12-2
10 0.25-2 4-32 0.25-2 0.12-2
11 0.25-2 4->64 0.25-4 0.25-4
12 0.5-2 16-64 0.5-4 1-16
13 1-4 8-16 1-4 2-8
14 32->64 64->64 1-8 2-8
15 32->64 32->64 2-16 4-16
16 16->16 64->64 2-8 4-8
17 0.5-2 32-64 1-4 2-32
18 0.5-2 4-8 1-4 1-4
19 0.5-2 32->64 0.5-4 1-8
20 0.5-2 >64 1-4 64->64
21 0.5-8 >64 1-4 32->64
22 1-8 >64 0.5-4 2->64
23 1-8 >64 0.25-4 0.5-8
24 0.5-2 >64 0.25-4 0.5->64
25 1-2 32->64 0.25-2 0.5-4
26 1-4 64->64 0.25-1 0.25-4
27 0.5-1 32->64 0.12-2 0.12-2
28 0.25-1 >64 0.5-4 4-64
29 0.5-1 >64 0.25-2 1-4
30 0.5-1 32->64 0.25-2 1-8
31 0.5-1 16->64 0.25-2 0.5-4
32 0.5-1 1-4 0.25-2 0.5-4
33 0.5-2 32->64 0.12-2 0.12-2

 Range of MIC (minimum inhibitory concentration) for E. coli and Staph., including
MRSA which are selected from those E. coli and Staph., presented in Tables [-XIl.
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CONNWao CONNGCo COCO'ch Nd
aX Q2WJE 2MOOOOLOOaAa) r

QW

U)
Thble BICWNCO M M M -

W co

Z LONUM

"d

a) O0OO0O00OU a
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L- OX

NNNco NcOco NNd NNNUd

M Mr- - Mco CO M CO C €D
> a) E J coMinimurginhitgtory ZWN@UOGCBV" @Q?g')- t d|~Y
00 N CDEcwlio0 dB.cab mc cdStaph a) O -[SEBPR E WE X >
U Zw  |(Mouse
Number {Serum) |[(Water) (Mouse Serum)|(Water)

34 0.5-1 4-16 0.25-4 0.25-4
35 4-8 8-64 2-4 2-4
36 2-8 8-32 2-4 4-16
37 2-4 4-32 1-4 2-4
38 0.5-4 64->64 0.5-2 1-8
39 1-4 16-32 1-4 2-16
40 1-2 16->64 0.25-2 0.25-2
41 0.5-4 16-64 0.5-4 1-8
42 4-16 >64 2-4 4-8
43 0.25-2 >64 0.5-2 32->64
44 2-8 >64 2 2-4
45 0.5-2 16->64 0.25-1 0.5-2
46 0.5-2 64->64 0.25-1 0.25-2
47 0.5-2 >64 1-2 2-4
48 0.25-2 32->64 0.12-2 0.12-2
49 0.25-2 8->64 0.12-1 0.12-2
50 1-2 32-64 0.25-2 0.25-4
51 1-2 >64 0.25-2 1-4
52 0.5-1 4-16 0.5-1 2-4
53 0.25-1 16-64 0.25-1 0.5-2
54 0.5-1 >64 0.5-2 1-4
55 0.5-8 64->64 1-2 2-8
56 0.25-2 8>64 0.25-1 1-4
57 0.5-4 >64 0.5-2 4-16
58 >64 >64 2-4 4-8
59 32->64 >64 4 4-8
60 32->64 64->64 2-8 4-16
61 0.5-1 8->64 0.25-0.5 0.5-2
62 0.5-2 4->64 0.5-1 0..25-1
63 0.5-2 >64 0.5-2 2-16
64 <0.12 <0.12- 1 <0.12-0.25 <0.12-0.5
<0.12 -
65 0.5 16 <0.12-0.5 <0.12 -1
66 >128 >128 1-16 2-16
<0.12 -

67 0.25 8-32 <0.12-0.25 <0.12 -1
68 | <0.12-1 2-8 <0.12-0.25 <0.12 - 1

2 Range of MIC (minimum inhibitory concentration) for E. coli and Staph., including
MRSA which are selected from those E. coli and Staph., presented in Tables [-XIII.
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Number [Serum) |(Water) (Mouse Serum)|(Water)
<0.12 -

69 0.5 8-64 <0.12-0.25 <0.12-1

70 4-8 >64 1-4 2-4

71 0.12-0.25 >64 0.5-1 32-64

72 0.5-1 >64 0.5-1 4-8

73 0.5-1 >64 1-4 4-8

74 0.25-1 >64 0.5-4 64->64

75 16->64 >64 8-16 16-32

76 16->64 >64 8-16 8-32

77 8->64 >64 2-4 4-32

78 16-64 >64 8 8-32

79 16->64 >64 4 4-8

80 16->64 64->64 4-8 4-16

81 0.5-1 8-16 0.5-2 4-8

82 64->64 >64 4-16 4-8

83 64->64 >64 8-32 2-16

84 2-4 >64 0.5-2 0.5-4

85 1-2 >64 1-2 4-16

86 8-16 >64 2-8 8

87 64->64 >64 32-64 >64

88 0.5-2 8-16 1-4 4-16

89 0.25-1 4-8 0.5-1 1-4

90 2-4 >64 0.25-2 1-16

91 0.5-2 >64 0.12-0.25 0.25-2

92 4-8 >64 4 8-32

93 1-4 64->64 1-2 32-64

94 32-64 >64 16-32 >64

95 >64 >64 16->64 >64

96 0.25-1 64->64 0.25-1 4-16

97 4-8 >64 1-4 4-8

98 1-4 >64 0.5-2 2-4

99 1-2 >64 0.5-2 2-4

100 2 64->64 0.5-1 2-4

101 1 16-32 0.5-2 4-16

102 0.5-1 >64 0.5-1 64->64

103 8-16 >64 8-16 64->64

104 8-16 >64 16-64 64->64

105 2 >64 1-2 16->64
@ Range of MIC (minimum inhibitory concentration) for E. coli and Staph.,
including MRSA which are selected from those E. coli and Staph.,
presented in Tables I-XIII.
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107 >64 0.5-1 2-8 0.5-1

108 0.5-2 0.5-4 0.25-2 1-8

109 0.25-1 1-4 0.5-2 4-8

110 0.5-4 1-8 1-32 2->64

111 0.25-1 1-4 0.5-8 1-16

112 1-4 2-8 2-8 4-16

113 1-4 2-16 4-16 4-32

2 Range of MIC (minimum inhibitory concentration) for E. coli and Staph., including
MRSA which are selected from those E. coli and Staph., presented in Tables I-XIil.

Table 2. In vitro activity (MIC) of Example 87.

Example 87

N(CHs} MCHa)z
OH
O end LT

oH O OHO O

water Mouse serum  Human serum

E. coli, tet(A-D), efflux >64 0.25-0.5 >64
E. coli, tet (M,S,0) Tet >64 0.25-0.5 >64
(M)

E. coli (susceptible) >64 0.5 >64
E. coli (IMP) 32 <0.06 16
S. aureus, tet (M) 64 0.5 16
S. aureus, tet (K), 64 1 32
efflux

S. aureus 32 1 16
(susceptible)®

Enterococcus spp. 0.25-32 0.12-0.5 0.25-8
Streptococcus spp. 0.5-2 <0.06 1-2
C. albicans >64 >64 >64

2 Strain used for the in vivo testing
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Representative examples of compounds of Formula | were further evaluated for oral
efficacy, stability in physiological pH in mouse serum and human plasma.

Table 3. In vitro activity (MIC)? of representative examples of compounds of Formula

Minimum inhibitory concentration (MIC), g/mL

Ex. No. E. coli E.coli  Staph. Staph. (water)
(mouse (water) (mouse
serum) serum)
1 0.5-1 16-64 1-4 1-8
2 1-4 32-64 1-8 2-8
3 1-2 >64 1-4 4-32
4 0.5-2 64->64 0.5-2 2-16
12 0.5-2 16-64 0.5-4 1-16
13 1-4 8-16 1-4 2-8
17 0.5-2 32-64 1-4 2-32
18 0.5-2 4-8 1-4 1-4
20 0.5-2 >64 1-4 64->64
21 0.5-8 >64 1-4 32->64
22 1-8 >64 0.5-4 2->64
23 1-8 >64 0.25-4 0.5-8
29 0.5-1 >64 0.25-2 1-4
30 0.5-1 32->64 0.25-2 1-8
34 0.5-1 4-16 0.25-4 0.25-4
36 2-8 8-32 2-4 4-16
38 0.5-4 64->64 0.5-2 1-8
39 1-4 16-32 1-4 2-16

10 ®Range of MIC (minimum inhibitory concentration) for E. coli and Staph., including
MRSA which are selected from those E. coli and Staph., presented in Tables I-XIII.
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Table 4. In vitro activity (MIC)? of representative examples of compounds of Formula

5 |
Minimum inhibitory concentration (MIC), ug/mL
Ex. No. E. coli E.coli  Staph. Staph. (water)

(mouse (water) (mouse
serum) serum)

5 1-2 16-64  0.25-2 0.5-4

6 1-2 8-64 0.5-2 1-4

7 0.25-2 2-16 0.5-4 0.5-4

8 1-2 16->54  0.5-4 1-8

9 0.5-2 4-64 0.06-1 0.12-2

10 0.25-2 4-32 0.25-2 0.12-2

11 0.25-2 4->64 0254 0.25-4

19 0.5-2 32->64 0.54 1-8

24 0.5-2 >64 0.25-4 0.5->64

25 1-2 32->64 0.25-2 0.5-4

26 1-4 64->64  0.25-1 0.25-4

27 0.5-1 32->64 0.12-2 0.12-2

28 0.25-1 >64 0.5-4 4-64

31 0.5-1 16->64 0.25-2 0.5-4

33 0.5-2 32->64 0.12-2 0.12-2

35 4-8 8-64 2-4 2-4

40 1-2 16->64  0.25-2 0.25-2

41 0.5-4 16-64 0.5-4 1-8

2 Range of MIC (minimum inhibitory concentration) for E. coli and Staph.including
MRSA which are selected from those E. coli and Staph., presented in Tables I-XIIL.
10

100



E wto J O0O-- NNNLOONEQOOOA WEEEH2U
W >Z Ea) LNf) 0 0 LC) N(N uj U NLO Lo NO QQ
wO2070289D A z 13 U EOWZ 0 m00 O = U 2 rRCKUS200£/033516
J(O) QddCNLONNO It Co mNEOOOA -10
WozoZ Za) 100dNNNIt EArlo QJ EE Oa =
zZinch)OOd a) NNr LO T- LI) OEEOOA
N

- E
LL O2 =s U W Ln V00O O0OI r ~ NNQ A
Table 5. In V|tro actlwty (MIC) of Example 27

Example 27

N(CH), N(CH).

Grpon d¥coees

OHOOHOO

water Mouse serum Human serum
E. coli, tet(A-D), 64->64 0.5-1 4-16
efflux
E. coli, tet 0.5 0.5 4-8
(M,S,0) Tet (M)
E. coli 0.5 0.5 16
(susceptible)
E. coli (IMP) 0.25 0.25 0.5
S. aureus, tet (M) 0.12 0.12 0.25
S. aureus, tet (K), 1 1 1
efflux
S. aureus 0.12 0.12 0.5
(susceptible)?
Enterococcus 0.12-1 0.12-1 0.5-2
spp.
Streptococcus <0.06- <0.06-0.12 0.12-2
spp. 0.12
C. albicans >64 >64 >64

2 Strain used for in vivo testing

Representative examples of compounds of Formula |
were tested for the oral efficacy using S. aureus Smith in mice. The summary of in
vivo and in vitro activities of selected compounds are listed in Table 6.
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EDso, mg/kg (Staph

ug/mL (Staph aureus

aureus Smith) Smith)
Ex. No. SoD® Sive MIC?
42 5.68 1.43 8
44 4 0.75 4
45 59 0.66 1
47 14 1.2 4
48 10.1 1.1 0.25
49 16 0.92 0.25
50 16.88 1.65 0.5
52 10.69 1.29 2
53 5.08 0.73 1
54 8.4 0.83 0.5
87 12.82 0.83 32

& MIC (minimum inhibitory concentration)

® SOD (Single oral dose)

¢ SIV (Single intravenous dose)

Representative examples of compounds of Formula | were tested in vivo against

gram-negative bacteria (E. coli) in mice. Results of the tests (MIC, oral and V) are
list in Table 7.
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Cc w coli) coli)
Ex. No. SoDP SIve MIC
5 >64 3.17 >64
42 30.3 3.1 >64
44 42.8 2.85 >64
45 64 1.8 64
48 29.8 1.7 >64
49 49 2.2 64
50 29.8 1.7 >64
52 437 3.78 8
53 46.88 225 32
54 29.2 2.16 >64
87 60.4 3.6 >64

& MIC (minimum inhibitory concentration)
®SOD (Single oral dose)
¢ SIV (Single intravenous dose)
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Table 8. In vivo (oral, iv) and in vitro (MIC)® activity of representative examples of
compounds of Formula |, against Staph aureus Smith in mice .

EDs; mg/kg (Staph  ug/mL (Staph aureus

aureus Smith) Smith)
Ex. No. SOD” SIv® MIC
1 4.7 0.6 4
5 8.51 0.5 1
19 8.05 0.31 1
26 8.79 0.43 0.5
27 3.9 0.44 0.12
28 6.61 0.6 32
33 4.91 0.48 0.12
35 3.5 0.43 4
36 5.15 0.84 8
38 5.3 0.6 2
40 4.65 0.39 0.5

& MIC (minimum inhibitory concentration)
P SOD (Single oral dose)
¢ SlV (Single infravenous dose)

104



00X WOU OOCO00 00 00 dt ,t "t 00 d 00 00 00
d -t NgNd Q@ (0Oco CLnA wWEzCOM JW 0vV
wa27M2tsw~t d d Nd d ~t <t d ~t d dd d N,tPrPoD/uUs206/033516
fo (1) nn Jp02WS5WE Lo "t It Qv it it v
,tdddvit It It NIt It It vd OzU a nn O
a) wgE w00 00 zOWz WU XLLJF Hzdwlt
OON dd~t ddddlIt 't 0000d) OWa An=>E
O-W m
Table 9
Minimum inhibitory concentration (MIC), ug/mL.
Ex No. E.coli E.coli Staph Staph
(Human Serum) (Water) (Human Serum) | (Water)
4 8-32 32->64 0.5-4 2-8
19 8-32 16->64 0.12-1 0.25-4
27 4-16 64->64 0.25-2 0.5-4
42 >64 >64 2-4 4-8
43 >64 >64 4-64 32->64
44 >64 >64 2-4 2-4
45 4-16 16->64 0.12-1 0.5-2
46 4-16 64->64 0.25-1 0.25-2
47 16->64 >64 1-4 2-4
48 8->64 32->64 0.12-2 0.12-2
49 4-32 8->64 0.12-1 0.12-2
50 4-16 32-64 0.25-2 0.25-4
51 32-64 >64 0.25-2 1-4
52 4-16 4-16 0.5-4 2-4
53 8-16 16-64 0.5-2 0.5-2
54 16-32 >64 0.5-2 1-4
55 32->64 64->64 1-4 2-8
56 4-32 8->64 0.25-2 1-4
57 >64 >64 1-8 4-16
58 >64 >64 4 4-8
59 >64 >64 2-4 4-8
60 32->64 64->64 2-8 4-16
61 4-32 8->64 0.5-1 0.5-2
62 2-8 4->64 0.5 0.25-1
63 64->64 >64 1-4 2-16
102 64->64 >64
105 64>64 8->64
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Oral - MON
10 mg/kg
021 BT
0.2 &b
og

o%BA | Cmax AUC T1/2 |Cmax AUC
0.04

13.2 |0.C5

17.6
7

9.3
3.6

IV - MONKEY
2 mg/kg
3.3

9.1
20
0.77

Table 10 (cont)
1.6%
0.5%
2.5%
111

Oral - DOG
10 mg/kg
0.67
0.22
0.74

T1/2\Cmax AUC
14.9 | 0.1
10.7 \ 0.018
7.8 | 0.09

2 mg/kg
AUC
8.3
9.8

IV -DOG

10.8
1.9
0.55

7
8

\ ExNo| Cmax
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When the compounds of the invention are employed as antibacterials, they can be
combined with one or more pharmaceutically acceptable carriers, for example,
solvents, diluents and the like, and may be administered orally in such forms as
tablets, capsules, dispersible powders, granules, or suspensions containing, for
example, from about 0.05 to 5% of suspending agent, syrups containing, for
example, from about 10 to 50% of sugar, and elixirs containing, for example, from
about 20 to 50% ethanol, and the like, or parenterally in the form of sterile injectable
solutions or suspensions containing from about 0.05 to 5% suspending agent in an
isotonic medium. Such pharmaceutical preparations may contain, for example, from
about 25 to about 90% of the active ingredient in combination with the carrier, more
usually between about 5% and 60% by weight.

An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of
body weight may be administered one to five times per day via any typical route of
administration including but not limited to oral, parenteral (including subcutaneous,
intravenous, intramuscular, intrasternal injection or infusion techniques), topical or
rectal, in dosage unit formulations containing conventional non-toxic
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 carriers 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
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The preferred pharmaceutical compositions from the standpoint of ease of
preparation and administration are solid compositions, particularly tablets and hard-
filled or liquid-filled capsules. Oral administration of the compounds is preferred.
These active compounds may also be administered parenterally or intraperitoneally.
Solutions or suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant such as hydroxy-propyicellulose. Dispersions can also be prepared in
glycerol, liquid, polyethylene glycols and mixtures thereof in oils. Under ordinary
conditions of storage and use, these preparations contain a preservative to prevent
the growth of microorganisms.
The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and
must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacterial and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures
thereof, and vegetable oil.

The present invention further provides a method of treating bacterial

infections in warm-blooded animals including man, which comprises providing to the
afflicted warm-blooded animals an antibacterially effective amount of a compound or

a pharmaceutical composition of a compound of the invention.
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Lrhd-fyerinwilNo®thore fully described in conjunction with the following specific
examples which are not to be construed as limiting the scope of the invention.

Reference Compound 1
(Tert-butyl-chloromethoxycarbonyl-amino)-acidic acid benzyl ester.

CI\/O Q o

”\/U\
T
To a solution of tert-butylamino-acetic acid benzy! ester in dichloromethane is added
two equivalents of [1,8-bis(dimethylamino)naphthalene, N,N,N',N’-tetramethyl-1,8-
naphthalenediamine]. The reaction mixture is than cooled in an ice bath and one
equivalent of chloromethyl chloroformate is added. The reaction is then warm to

room temperature and continue to stir for 24 hr. It is then washed with water and then
brine.

Reference Compound 2
3,3-Dimethyl-butyric acid (benzyloxycarbonylmethyl-tert-butyl-carbamoyloxy)-methyl

Tert-butylacetic acid and 1.0 M tetrabutylammonium hydroxide in methanol is stirred
for an hour, methanol is removed and THF is added. To this solution is then added
benzyl N-(tert-butyl)-N-[(chloromethoxy)carbonyl]glycinate and stirred at room
temperature for 24 hr, Solvent is removed and residue is diluted with ether, then
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Reference Compounds 3-55 (Table A)

Substantially following the method described in detail hereinabove in Reference
Compound 2 using (tert-butyl-chloromethoxycarbonyl-amino)-acidic acid benzyl ester
from Reference Compound 1 and the appropriate carboxylic acid, the reference
compounds 3-55 of this invention listed below in Table A are prepared.

Table A
Ref. Name Spectra
Cpd.
No.
3 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-tert-butylbenzoate 456.23
4 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS m/z 01-
butyl)amino]carbonyl}oxy)methyl 2,2-dimethylbutanoate 400386LMS;
5 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 2-methylpropanoate 366.24;
HRMS: caicd for
C19H27NO6 +
Na+, 388.17306;
found (ESI+,
[M+NA]1+),
388.17295;
6 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl cyclopentanecarboxylate | 392.23,;
7 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methy! 4-methylbenzoate 414.24,
MS (ESI) m/z
436.23;
HRMS: calcd for
C23H27NO6 +
Na+, 436.17306;
found (ES!+,
[M+NA]1+),
436.17291;
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Ref. Name Spectra

Cpd.

No.

8 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyljoxy)methyl heptanoate 408.24,

9 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl propionate 352.17;

HRMS: calcd for
C18H25NO6 + H+,
352.17546; found
(ESI+, [M+H]+),
352.17551,

10 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl cyclohexanecarboxylate | 406.26;

11 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 3,5-dimethylbenzoate 428.25;

MS (ESI) m/z 428.25; MS (ESI) m/z
MS (ESI) m/z 87.54; 87.54,

12 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-fluorobenzoate 418.2;

MS (ESI) m/z
440.2;

13 | {[[2-(benzyloxy)-2-oxoethyl](tert- ‘ MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 3-methylbutanoate 380.27;

HRMS: calcd for
C20H29NO6 +
Na+, 402.18871;
found (ESI+,
[M+NA]1+),
402.18882;

14 | benzyl N-(tert-butyl)-N- MS (ESI) m/z
({[(cyclopentylacetyl)oxy]lmethoxy}carbonyl)glycinate 406.2;

15 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS
butyl)amino]carbonyl}oxy)methyl 4- (CI(ISOBUTANE))
(trifluoromethyl)benzoate m/z 468.13;

16 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl cyclopropanecarboxylate | 364.26;

17 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl adamantane-1- 458.3;
carboxylate

18 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl pentanoate 380.2;

116




00 =
"tor

WOD0I090 LC) O V r cj

a) 6

Ch E? OXvaW OZao Z OO0OCQ
r Nr NLg N 0OO LLL- Em co W
0 0OOOO0O u EOX 2i

wr COf-

d NCD (0 E (n 00000000 2 00 F O ENGO c6

Q(UNNLOM
H Sao F:.
CO N Lf) N N LO U? NpCcTISR0860033516
O CO CO Lf) M
QUc +t0 oo I-M c+0 Co U dt OLONZCY) d

CO 0 -

Ei1 O

a) ONOONN-aC C© NNGd- CL 14) Lf) LO f~CUTr
C6 00mOo(0coOCQy) 41{) 42 CO (n NI NO Cn
Ref0{0 0 fn O fn dO' W MaNewD 2007/ 027599 Spectra
Fﬁlpﬂ/ US2006/ 033516 € NJ (p LOIt ON OOOfy OA
0.
19 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl cyclobutanecarboxylate | 378.2;
MS (ESI) m/z
400.2;
20 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 3-cyclohexylpropanoate | 434.3;
MS (ESI) m/z
451.3;

HRMS: calcd for
C24H35N0O6 +
Na+, 456.23566;

found (ESI+,
[M+NA]1+),
456.23661;
21 | benzyl N-(tert-butyl)-N-[({[(4-
fluorophenoxy)acetylloxytmethoxy)carbonyllglycinate
22 | benzyl N-(tert-butyl!)-N- MS (ESI) m/z
({[(cyclohexylacetyl)oxy]methoxy}carbonyl)glycinate 420.2;
MS (ESI) m/z
442.2;
23 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyhamino]carbonyl}oxy)methyl 2,6-dimethylbenzoate 428.2;
24 | benzyl N-(tert-butyl)-N- MS (ESI) m/z
({[(phenylacetyl)oxylmethoxy}carbonyl)glycinate 414.2;
MS (ESI) m/z
436.2;
HRMS: calcd for
C23H27NOG6 + H+,
414.19112; found
(ESI+, [M+H]1+),
414.19143;
25 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl pivalate 380.1;
MS (ESI) m/z
781.3;

HRMS: calcd for
C20H29NOB6 + H+,
380.20677; found
(ESI+, [M+H]1+),
380.20649;
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No.

26 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z 440;
butyl)amino]carbonyl}oxy)methyl 1-benzofuran-2- MS (ESI) m/z
carboxylate 901.1;

HRMS: calcd for
C24H25NO7 + H+,
440.17038; found
(ESI+, [M+H]1+),
440.17005;

27 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butylYamino]carbonyl}oxy)methyl 1-methyl-1H-pyrrole-2- 403.3; '
carboxylate MS (ESI) m/z

827.7;

28 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 1,1'-biphenyl-4- 476.2;
carboxylate HRMS: calcd for

C28H29NO6 +
Na+, 498.18871;
found (ESI+,
[M+NA]1+),
498.18857;

29 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-methoxybenzoate 430.3;

MS (ESI) m/z
452.3;

30 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 1H-indole-2-carboxylate | 439.1;

HRMS: calcd for
C24H26N206 +
Na+, 461.16831;
found (ESI+,
[M+NA]1+),
461.168;

31 | benzyl N-(tert-butyl)-N- MS (ESI) m/z
({[(diphenylacetyl)oxy]methoxy}carbonyl)glycinate 490.2;

32 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonylloxy)methyl 1-naphthoate 450.1;

33 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 2-naphthoate 450.1;
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acbyvity (M C a of representative exanples of fornmula
NE@ ni mum i nhi bitory concentration MC (/ag/n
= 801 |1 ({[kr-Mehky Sk Ro et (tert-MOUS € MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 1-methyl-1H-indole-3- 453.3;
carboxylate MS (ESI) m/z
905.6;
MS (ESI) m/z
927.5;

35 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)Ymethyl quinoline-2-carboxylate 451.2;

MS (ESI) m/z
901.4;

36 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl nicotinate 401.1;

37 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z 401;
butyl)amino]carbonyl}oxy)methyl isonicotinate

38 | ({[[2-(benzyloxy)-2-cxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 2,6-difluorobenzoate 436.2;

MS (ESI) m/z
893.4;
MS (ESI) m/z
453.2;

39 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z

butyl)amino]carbonyl}oxy)methyl 2-fluorobenzoate 418.2;
MS (ESI) m/z
857.5;
MS (ESI) m/z
440.2;

40 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 2- 468.1;
(trifluoromethyl)benzoate MS (ESI) m/z

490.2;

41 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-(1H-pyrrol-1- 465.1;
yl)benzoate MS (ESI) m/z

482.1;

42 | ({{[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyljoxy)methyl 1,1'-biphenyl-2- 476.3;
carboxylate MS (ESI) m/z

493.3;
MS (ESI) m/z
951.6;
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Ex Nunmber Serum (Water) (Muse Serum (Water) 1 0.5-1
16-64 1-4 1-8 2 1-4 32-64 1-8 2-8 3 1-2 >64 1-4 4-32

wa 20078225964- >64 0.5-2 2-16 5 1-2 16-64 0. 25- 2r0TA540060633516
1-2 8-64 0.5-2 1-4 7 0.25-2 2-16 0.5-4 0.5-4 8 1-2
16->64 0.5-4 1-8 9 0.5-2 4-64 <0.06-2 0.12-2 10
0.25-2 4-32 0.25-2 0.12-2 11 0.25-2 4->64 0.25-4
0.25-4 12 0.5-2 16-64 0.5-4 1-16 13 1-4 8-16 1-4 2-8

14 _32->64 64->64_1-8 2-8 15 32->64 32->64 2-16 4-16
RRef. 1)6- >16 64->64 2-8 4-MAME7 0.5-2 32-64 1-4 pSgectralg
OPY-p 4-8 1-4 1-4 19 0.5-2 32->64 0.5-4 1-8 [20 0.5-2
N4 1-4 64->64 21 Q0 5-8 >64 1-4 32->64 22 118 >64
H4%- fl({[iz fwazylowy)L-aosthwllterds- 4 0.5-8 24 0. 5- 2MBES!) miz
0. 25 utg)aniselgarbpsylipxp)nwdhy 4. @ ripaethyloermoate 26442.3;
64->64 0.25-1 0.25-4 27 0.5-1 32->64 0.12-2 QMDESI) miz
28 0. 25-1 >64 0 5-4 4-64 29 0.5-1 >64 0 25-2}4593; 30
0446 - 1({B2(hepayloniz-oxogthgll(tat 0. 5-1 16->64 0. 25{ MDESIYM/Z
32 0| Buty))aminolgarpgnyiayy Erethyl d3saprepagxyonzegie 0. 1458.3;
0.12-2 5 a Range of MC (mnimiminhibitory
céincle(fli2-grenayipxy) grogetiybitert-and St aph., i ncl udi (B@RSNZ
whi choulylgengaoleaibedylfoxplmeating Set, S?Etrlrmih@xyéﬁdzcsﬁ%npﬁ 0.3;
presented in Tables I-XI1. MS (ESl)m/Z
996.5;
MS (ESI) m/z
979.5;
46 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 3,5-dimethoxybenzoate 460.3;
MS (ESI) m/z
936.5;
MS (ESI) m/z
919.5;
47 | 3-phenyl-acrylic acid {benzyloxycarbonylmethyl-tert-butyl- | PE added cpd
carbamoyloxy)-methyl ester
48 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 3-methyl-1-benzofuran-2- | 454.2;
carboxylate MS (ESI) m/z
907.5;
HRMS: calcd for
C25H27NO7 +
Na+, 476.16797,
found (ESI,
[M+NA]1+),
476.16858;
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M ni mum i nhi bitory concentration MCa (,ug/m) E. coli
wa2ewi278p aph Staph Ex (Muse Number Serum) (YWETRIS2006/033516

(Mouse Serum (Water) 34 0.5-1 4-16 0.25-4 0.25-4 35

4-8 8-64 2-4 2-4 36 2-8 8-32 2-4 4-16 37 2-4 4-32

1-4 2-4 38 0.5-4 64->64 0.5-2 1-8 39 1-4 16-32 1-4

2-16 40 1-2 16->64 0.25-2 0.25-2 41 0.5-4 16-64

0.5-4 1-8 42 4-16 >64 2-4 4-8 43 0.25-2 >64 0.5-2

RePOd 44 2-8 >64 2 2-4Nad 0.5-2 16->64 0. 25{ $pbktfzr 2
A6p@. 5- 2 64->64 0.25-1 0.25-2 47 0.5-2 >64 1-2 2-4
1R00.125-2 32->64 0.12-2 0.12-2 49 0.25-2 8->64 0.12-1
AP 20er2P NHZ[B8- 64 0.25-2 0.25-4 51 1-2 >64] hWs2hrzD1-
-4 5@5(@1f@oﬂon4etﬂ)ﬁ ;ﬂeﬁyl]bc&ylﬂoxyﬁﬁetﬂo%ﬁcalfbdrﬁd}m D3@5p6YLMS;
D. 5- 2 (tritbGtyly 0.5-2 4 55 0.5-8 64->64| HRAML8Icd for
56 0.125-2 8>64 O 25-1 1-4 57 0.5-4 >64 0.5-2 4c26H25BNO6 +
>64 >64 2-4 4-8 59 32->64 >64 4 4-8 60 32->64Ne4-508414783;
P-8 4-16 61 0.5-1 8->64 0.25-0.5 0.5-2 62 0. bfond (ESI+,
1->64 0.5-1 0..25-1 [M+NA]1+),
572.14702;

50 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butylyamino]carbonyl}oxy)methyl 4-(heptyloxy)benzoate 514.3;

HRMS: calcd for
C29H39NO7 + H+,
514.27993; found
(ESI+, [M+H]1+),
514.28023;

51 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butylyamino]carbonyl}oxy)methyl 2-(2- 526.2;
phenylethylbenzoate

52 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-(dodecyloxy)benzoate | 584.3;

HRMS: calcd for
C34H49NO7 + H+,
584.35818; found
(ESI+, [M+H]1+),
584.3574,;

53 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl 4-(acetylamino)benzoate | 457.2;

MS (ESI) m/z
913.4;

HRMS: calcd for
C24H28N207 +
Na+, 479.17887,
found (ESI+,
[M+NA]1+),
479.17909;

54 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z
butyl)amino]carbonyl}oxy)methyl anthracene-9- 500.2;
carboxylate MS (ESI) m/z

999.5;

55 | ({[[2-(benzyloxy)-2-oxoethyl](tert- MS (ESI) m/z

butyl)amino]carbonyl}oxy)methyl 4-benzoylbenzoate 504.2;

121



63 0.5-2 >64 0.5-2 2-16 64 <0.12 <0.12-1 <0.12-0.25
<0.12-0.5 <0.12 65 0.5 16 <0.12-0.5 <0.12-1 66 >128

wo20B/02758 2-16 <0.12 67 0.25 8-32 <0.12 - OPEH/UsnodM33516

10

15

20

25

-1 68 <0.12-1 2-8 <0.12 - 0.25 <0.12 - 1 a Range of
M C (m ni mum i nhi bitory concentration) for E. coli and
Staph., including MRSA which are selected fromthose
E. coli and Staph., presented in Tables I-XIIl. 96 WO
2007/ 027599 PCT/ US2006R€f835t6 CofirglboLied 6 (Cont) M ni mum
I nhi bitory concentration MCa (,ug/m) E. coli E. coli
Staph Staph Ex (Muse Nunber Serunm) (Water) (Mouse
SériuRinatay-dufyric<@riarity-eartoxameth@dcadiari@ loxyP-nidfinyt 8stér -
1 70 4-8 >64 1-4 2-4 71 0.12-0.25 >64 0.5-1 32-64

72 0.5-1 >64 0.5-1 4-8 73 0.5-1 >64 1-4 4-8 74

0.25-1 >64 0.5-4 64->64 6= °>64 8-16 16-32 76
16->64 >64 8-16 8-32 77 (8->64 >G4 2{4 4-32 78 16-64
>64 8 8-32 79 16->64 4 gij/” <764 64->64 4-8
4-16 81 0.5-1 8-16 0753-2 4- 82 64->64 >64 4-16 4-8
83 64->64 >64 8-32 2-16 84 2-4 >64 0.5-2 0.5-4 85
1-2 >64 1-2 4-16 86 8-16 >64 2-8 8

The product from Reference Compound 2, 10% palladium on carbon in ethyl acetate
is hydrogenated in a Parr shaker at ca. 40 psi for about an hour. The catalyst is
filtered and solvent removed to give the corresponding carboxylic acid product of the
example MS(ESI) m/z 394.25.

Reference Examples 57-108 (Table B)

Substantially following the method described in detail hereinabove in Reference
Compound 56 the reference compounds 57-108 of this invention listed below in

Table B are prepared using the appropriate benzyl esters of Reference Compounds
3-55.
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87 64->64 >64 32-64 >64 88 0.5-2 8-16 1-4 4-16 89
0.25-1 4-8 0.5-1 1-4 90 2-4 >64 0.25-2 1-16 91 0.5-2
wWO@d07021290. 25 0.25-2 92 4-8 >64 4 8-32 93 1pPdATAA2086433516
1-2 32-64 94 32-64 >64 16-32 >64 95 >64 >64 16->64
>64 96 0.25-1 64->64 0.25-1 4-16 97 4-8 >64 1-4 4-8
98 1-4 >64 0.5-2 2-4 99 1-2 >64 0.5-2 2-4 100 2
64->64 0.5-1 2-4 101 1 16-32 0.5-2 4-16 102 0.5-1
>64 0.5-1 64->64 103 8-16 >64 8-16 64->64 104 8-16
>64 16-64 64->64 105 2 >64 1-2 16->64 a Range of MC
(mnimuminhibitory concentration) for E. coli and
St aph., including MRSA whi clTablkeB sel ected from those
E. coli and Staph., presented in Tables I-X111. 97 WO
2007/ 027599 PCT/ US2006/ 033516 Table 1 (Copt) M ninmum

Rbf.bj tory concentrati orNdvh&a (,ug/ M) E coli |Bpeettd
SCaph| St aph  Ex (Mouse Nunber Serum) (Water) (Muse
Selbun) (Water) 106 >64 >64 >64 >64 107 >64 0]/5-1 2-8

D. 57 1| NARB-8Utd)-R-(((Hteft- 0. 25-2 1-8 109 0. 25-1 1B (ESI) m/z

. 5- 2 Wilbooidd)Ocfimétsxedadigend 111 0.25- 138648
D.5-8 1-16 112 1-4 2-8 2-8 4-1

58 | N-(tert-butyl)-N-{[(isobutyryloxy)methoxy]carbonyl}glycine | MS (ESI) m/z
274.05;

MS (ESI) m/z
549.13;
HRMS: calcd
for
C12H21NOG6 +
H+, 276.14416;
found (ESI+,
[M+H]1+),
276.14314;

59 | N-(tert-butyl)-N- MS (ESI) m/z
({[(cyclopentylcarbonyl)oxylmethoxy}carbonyl)glycine 300.04,

MS (ESI) m/z
601.1;

HRMS: calcd
for 2
C14H23NO6 -
H+, 601.29780;
found (ESI-,
[2M-H]1-),
601.29741,

60 | N-(tert-butyl)-N-({[(4- MS (ESI) m/z
methylbenzoyl)oxy]lmethoxy}carbonyl)glycine 324.19;
HRMS: calcd
for
C16H21NOG +
Na+,
346.12611;
found (ESI+,
[M+NA]1+),
346.12625;

61 | N-(tert-butyl)-N-{[(heptanoyloxy)methoxylcarbonyl}glycine | MS (ESI) m/z
316.25;
MS (ESI) m/z
633.54;
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113 1-4 2-16 4-16 4-32 a Range of M C (m ni mum

i nhibitory concentration) for E. coli and Staph.,
wonal7wd7seg NMRSA whi ch are sel ected from t hosePET/US®I06/033516

and Staph., presented in Tables I-X111. 5 Table 2. In

vitro activity (MC of Exanple 87. Exanple 87 N(CH3h

N(CH3)2 \IT/ OH 0, ~N'"~( 1. 1 Nz OOH OH O OHO

0 O water Mouse serum Human serum E. coli, tet
efflux >64 0.25-0.5 >64 E. coli, tet (MS, O Te

(A- D) ’
t >64

REP-[0.5 >64 E. coil (susreptible) >64 0.5 >6fSphstra
Copd. (1 MP) 32 <0.06 16 S. aureus, tet (M 64 E
SNoaureus, tet (K), 64 1 32 efflux S. aureus 32 1 16
S315 G ek teR.tibyd) N‘J’{E(@rbﬁféﬁﬁ6k5§m‘é%xy @argénﬁ]%lﬁcmbz MS (ESI) m/z
D. 25-|8 Streptococcus sp abén. oRNS
>64 64 >64 a Strain used for the in vivo test M$9(E%$)m/z
WO 2007/ 027599 PCT/ US2006/ 033516 Representatiyg21.13;
exanpl es of compounds of Fornula | were furtherHRMS; calcd
eval yated for oral efficacy, stability in for
physilol ogi cal pH in nobuse serum and human pl as{rg11819NO6 +
Table 3. In vitro activity (M C)a of represent aNave
exanpl es of conpounds of Formula | M nimum i nhpéd i oo46;
concentration (MC), ,ug/nmL Ex. No. E coil E f®ali(ESI,
St aph. Staph. (water) (nouse (water) (nouse SEMHNAJ+),
seruny 1 0.5-1 16-64 1-4 1-8 2 1-4 32-64 1-8|28811017;
63 | N-(tert-butyl)-N- MS (ESI) m/z
({[(cyclohexylcarbonyl)oxy]methoxy}carbonyl)glycine 314.06;
MS (ESI) m/z
629.14;
HRMS: calcd
for 2
C15H25NO6 -
H+, 629.32910;
found (ESI-,
[2M-H]1-),
629.32842;
64 | N-(tert-butyl)-N-({[(3,5- MS (ESI) m/z
dimethylbenzoyl)oxy]methoxy}carbonyl)glycine 338.16;
65 | N-(tert-butyl)-N-({[(4- MS (ESI) m/z
fluorobenzoyl)oxy]methoxy}carbonyl)glycine 326;
MS (ESI) m/z
653;
HRMS: calcd
for
C15H18FNO6
+ Na+,
350.10103;
found (ESI+,
[M+NA]1+),
350.10131;
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3 1-2 >64 1-4 4-32 4 0.5-2 64->64 0.5-2 2-16 12
0.5-2 16-64 0.5-4 1-16 13 1-4 8-16 1-4 2-8 17 0.5-2
wGO20642159¢ 2-32 18 0.5-2 4-8 1-4 1-4 20 0. 5- BCPAS206433516
64->64 21 0.5-8 >64 1-4 32->64 22 1-8 >64 0.5-4
2->64 23 1-8 >64 0.25-4 0.5-8 29 0.5-1 >64 0.25-2
1-4 30 0.5-1 32->64 0.25-2 1-8 34 0.5-1 4-16 0. 25-4
0.25-4 36 2-8 8-32 2-4 4-16 38 0.5-4 64->64 0.5-2

-9 39 1-4 16-32 1-4 2-16 ‘J(La__Rannn of MC (mnimim-
iRehi bi tory concentrati oNgMeor E. coli and St agiePecira
iGPet Lidi ng MRSA which are selected fromthose E. col i
bhles | -All. 1599
2667 U?ﬁ%‘gg@tﬁ&:’i‘%%%ooa/ 033516 Table 4. In v.tr’réBMS: calcd
act i ymefhviutzcy)erylvelhesgerpanyelycdeanpl es of | for
conppunds of Fornmula 5 1 Mninmuminhibitory C13H23NO6 +
concentration (MC),,ug/nL Ex. No. E. coli E Negh i
Staph. Staph. (water) (nmouse (water) (mouse deX'anyt176;
seru 5 1-2 16-64 0.25-2 0.5-4 6 1-2 8-64 Q.fgunsl (ESk,
7 0.£5-2 2-16 0.5-4 0.5-4 8 1-2 16->54 0. 5-4 [{MgNAg+),
0.5-D 4-64 0.06-1_0.12-2 10 0.25-2 4-32 0 25131814395
187 o] Mieiert-QutdsN-0 25-4 0 25-4 19 o 5-2 32->64 '\(bSSESL') m/z
1-8 | H{cyslapeptidasetiopgmethoxgicabanyl)glycine
MS (ESI) m/z
629.1;
HRMS: calcd
for
C15H25N06 +
H+, 316.17546;
found (ESI+,
[M+H]1+),
316.17503;
68 | N-(tert-butyl)-N-[({[4~ MS (ESI) m/z
(trifluoromethyl)benzoyljoxytmethoxy)carbonyliglycine 376;
MS (ESI) m/z
752.9;
69 | N-(tert-butyi)-N- HRMS: calcd
({[(cyclopropylcarbonyl)oxylmethoxy}carbonyl)glycine for
C12H19NO6 +
Na+,
296.11046;
found (ESI+,
[M+NA]1+),
296.11061;
70 | N-({[(1-adamantylcarbonyl)oxy]Jmethoxy}carbonyl)-N-(tert- | MS (ESI) m/z
butyl)glycine 368.21;
MS (ES!) m/z
757.37;
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25 1-2 32->64 0.25-2 0.5-4 26 1-4 64->64 0.25-1
0.25-4 27 0.5-1 32->64 0.12-2 0.12-2 28 0.25-1 >64
wO0 2607427964 31 0.5-1 16->64 0.25-2 0.5-4 33 BCHAR2006/033516
32->64 0.12-2 0.12-2 35 4-8 8-64 2-4 2-4 40 1-2
16->64 0.25-2 0.25-2 41 0.5-4 16-64 0.5-4 1-8 a Range

of M

C (mnimuminhibitory concentration) for

E.

col i

and Staph.including MRSA which are selected from

t hose

E. coli and Staph.,

presented in Tables I-Xl11.

VCha.o
NGEHS

1ReflO0 WD 20077027599 PQ(N4rk&2006/ 033516 Tabl e

activity (MQC of Exarrple 27 Exanpl e 27
)2 OH OO 'l N - | i OHNHZ OO H H

Spedtra
\( CLB) 2
D CH OO

et er
64- >64
(M S,
col i

D. 25
D. 12
D. 5-2

Wgﬂé&ﬂ)&ﬂ)r Nlﬂ(b‘&mﬁﬂbyﬁﬁz}#ﬁ@th&y dé%dny&@ Igélgé\S

ef fl ux tet
O Tet (M E. coli 0.5 0.5 16 (susceptib
(IMP) 0.25 0.25 0.5 S. aureus, tet (M O
S. aureus, tet (K), 1 11 efflux S. aur
0.5 (susceptible)a Enterococcus 0.12-1 0

spp. Streptococcus <0.06- <0.06-0.12 0.

S (ESI) m/z
&

®s ESl) m/z
§27.9; 12

e HRMS: Eaicd
for- 1
12412H23NO6 +
H+, 290.15982;
found (ESI+,
[M+H]1+),
290.15951;

72

N-(tert-butyl)-N-
({[(cyclobutylcarbonyl)oxylmethoxy}carbonyl)glycine

MS (ES!) m/z
288.1;

MS (ESI) m/z
310.1;

HRMS: calcd
for
C13H21NOG6 +
H+, 288.14416;
found (ESI+,
[M+H]1+),
288.14435;

73

N-(tert-butyl)-N-({[(3-
cyclohexylpropanoyl)oxy]methoxy}carbonyl)glycine

MS (ESI) m/z
344.2;

MS (ESI) m/z
709.4;
HRMS: calcd
for
C17H29NOG +
Na+,
366.18871;
found (ESI+,
[M+NA]1+),
366.18863;

74

N-(tert-butyl)-N-[({[(4-
fluorophenoxy)acetyl]oxy}methoxy)carbonyljglycine

MS (ESI) m/z
356.1;

75

N-(tert-butyl)-N-
({[(cyclohexylacetyl)oxy]lmethoxy}carbonyl)glycine

MS (ESI) m/z
328;

MS (ESI) m/z
657.1;
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spp. 0.12 C. al bicans >64 >64 >64 a Strain used for
in vivo testing 5 Representative exanpl es of conpounds

wohoFeemeb a |

S. au

were tested for the oral

reus Smth in mce. The sunmmary of in

ef f I cacpCugiSE®6/033516
vivo and

invitro activities of selected conpounds are |isted
in Table 6. 101 WD 2007/027599 PCT/ US2006/ 033516

Tabl e

representative exanples of conpounds of

6. In vitro and in vivo activity of

For nmul a |

ngaf.nNst Staph. aureus Smidmei n m ce. EDS0 ny/ kygsp&ttaph
J%mA_JI(St aph aureus aureus Smth) Smth) Ex. No. SCD
SNy, M Ca 42 5.68 1.43 8 44 4 0.75 4 45 5.9 0.66 1
1776l N (rtdoutdBNIQ(2l6-1. 1 0.25 49 16 0.92 0. 25] ME(ESI) m/z
16. 88| dimBihybehzobdxilitelfbxiicambodyl)dhite 08 0. 73 13364,
747 O;r&%teﬂ-&tylﬁlﬁ- 12. 82 0.83 32 5 M C (m ni mum MS (ESI) m/z
nhi bil (ashengRBSENGERbEBBYIErSEM)oFLREl e oral dpgg) 1SIV
Singl e intravenous dose) Representative exanpl s @S|) m/z
conpojunds of Formula | were tested in vivo agal pgs.2; 10
Or am negat i ve bacteria (E. coli) in mce. Resul HRME: calcd
he tlests (MC, oral and I1V) are [list in Tabl gfof. 102
WO 2007/ 027599 PCT/ US2006/ 033516 Table 7. In YCMeH21NOG +
orall, iv) and in vitro (MC)' activity of H+, 324.14416;
representative exanples of conpounds of Fornmul fouhd (ESI+,
agai nst E. coli in mce. ED50 ng/kg (E. ug/nmL ([@M+H]1+),
coli)| coli) 324.14351;
78 | N-(tert-butyl)-N-({[(2,2- MS (ESI) m/z
dimethylpropanoyl)oxy]methoxy}carbonyl)glycine 288.1;
MS (ESI) m/z
577.1;
HRMS: calcd
for
C13H23NOS6 +
H+, 290.15982;
found (ESI+,
[M+H]1+),
290.15965;
79 | N-({{(1-benzofuran-2-ylcarbonyl)oxylmethoxy}carbonyl)-N- | MS (ESI) m/z
(tert-butyl)glycine 350;
MS (ESI) m/z
721;
HRMS: calcd
for
C17H19NO7 +
H+, 350.12343;
found (ESI+,
[M+H]1+),
350.12327,
80 | N-(tert-butyl)-N-[({[(1-methyl-1H-pyrrol-2- MS (ESI) m/z
yl)carbonylloxy}methoxy)carbonyl]glycine 313;
MS (ESI) m/z
647.1;
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Ex. No. SOD SIVMC 5 >64 3.17 >64 42 30.3 3.1 >64
44 42.8 2.85 >64 45 64 1.8 64 48 29.8 1.7 >64 49 49
wQa 200768475950 29.8 1.7 >64 52 43.7 3.78 8 53 4BCBRS2008633516

32 54 29.2 2.16 >64 87 60.4 3.6 >64 5 a M C (m ni num

i nhibitory concentration) b SOD (Single oral dose)

SIV (Single intravenous dose) 103 WD 2007/ 027599

PCT/ US2006/ 033516 Test results of in vivo activity

are shown in Table 8 for representative exanpl es of

Ccrepdunds of Formula T Ndmelable 8. Tn vivo (of8pectiav)
apgd.iin vitro (M C)8 activity of representative
exanpl es of conpounds of Formula I, against Staph

awg1eYs\N-gnm thbipRe sy cdibdry 1) 6B/ ethbRflaabotdl-RL [ (5aBBI) m/z
aureuqte;%utgggg ! BJS Smth)ag/]Ex Ngy} SODNQ{ S| VC l\/g@a,(z;l)
4.7 @ 51 O 51 19 8.05 0.31 1 26 8.[/ArRMA3alcd
0.5 (27 3.9 0.44 0.12 28 6.61 0.6 32 33 4.91|fr48

0.12| 35 3.5 0.43 4 36 5.15 0.84 8 38 5.3 0.6C21HZENOG +
4.6510.39 0.5 a MC (mninmuminhibitory Na+,
concegntration) 408.14178;
found (ESI+,
[M+NA]1+),
408.14195;

82 | N-(tert-butyl)-N-({[(4- MS (ESI) m/z
methoxybenzoyl)oxylmethoxy}carbonyl)glycine 338.1;

MS (ESI) m/z
677.3;
HRMS: calcd
for
C16H21NO7 +
Na+,
362.12102;
found (ESI+,
[M+NA]1+),
362.12095;

83 | N-(tert-butyl)-N-({[(1H-indol-2- MS (ESI) m/z
ylcarbonyl)oxy]lmethoxy}carbonyl)glycine 349.2;

: HRMS: calcd
for
C17H20N206
+ Na+,
371.12136;
found (ESI+,
[M+NA]1+),
371.12148;

84 | N-(tert-butyl)-N- MS (ESI) m/z
({l(diphenylacetyl)oxy]methoxy}carbonyl)glycine 298.2;

85 | N-(tert-butyl)-N-{[(1- MS (ESI) m/z
naphthoyloxy)methoxy]carbonyl}glycine 358.2;

MS (ESI) m/z
717.4;

MS (ESI) m/z
1076.6;
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b SOD (Single oral

dose) 10 ¢ SIV (Single intravenous

dose) 104 WD 2007/027599 PCT/ US2006/ 033516 Table 9

woRmi7ramep nhi bi tory concentration (M CQ),
(Human Serum) (Water)

E. col

(Human Serum) (Water)

8-32

i E.coli Staph Staph

16->64 O.

4 8-32 32->64 0.5-4
12-1 0.25-4 27 4-16 64->64 0.25-2 0.5-4

2-8

pg/ M. PEX/UNRN06/033516

19

42 >64 >64 2-4 4-8 43 >64 >64 4-64 32->64 44 >64 >64
2-4 2-4 45 4-16 16->64 0.12-1 0.5-2 46 4-16 64->64

Reb-
Dcpa-
BRo 64

1 0.25-2 47 16->64af 1-4 2-4 48 38->64

2 0.12-2 49 4-32 8->64 0.12-1
0.25-2 0.25-4 51 32-64 >64 0.

0.12-2 50
25-2 1-4

Sgectied
4;8616
b2 4-16

i85
>64 Q.
0. 25-12

8- >64

Q\l@teﬂ-bz,rt -N E§2_8 10 16-64 0. 5-2
4
r%f%thby5§y >64&3%]eaﬂooﬁ§ng>r@,«ﬂnel

4 1-8 16 58
0.5-1 0.5-2 62 2-8 4->64 0.5

0.5-2 54
2-8 56 4-
>64 >64 4

>64 >64 2-4 4-8 60 32->644 64->64 2-8 4-16 6

0.25-1 63

>64 1-4 2-16 102 64->64 >64 105 64>64 8->64

LRISIESI) m/z
355;’;(1 >064
ANS E@% m/z
14'ﬂ2_:']3;2

64- >64
105

87

N-(tert-butyl)-N-[({[(1-methyl-1H-indol-3-
yl)carbonylloxy}methoxy)carbonyl]glycine

MS (ESI) m/z
361.2;

MS (ESI) m/z
1085.7;

MS (ESI) m/z
723.5;
HRMS: calcd
for
C18H22N206
+ H+,
363.15506;
found (ESI+,
[M+H]1+),
363.15556;

88

N-(tert-butyl)-N-({[(quinolin-2-
ylcarbonyl)oxy]lmethoxy}carbonyl)glycine

MS (ESI) m/z
359.2;

MS (ESI) m/z
1079.7;

MS (ESI) m/z
719.4;

89

N-(tert-butyl)-N-({[(pyridin-3-
ylcarbonyl)oxylmethoxy}carbonyl)glycine

MS (ESI) m/z
309.2;
MS (ESI) m/z
929.5;
MS (ESI) m/z
619.3;

90

N-(tert-butyl)-N-

{[(isonicotinoyloxy)methoxy]carbonyl}glycine

MS (ESI) m/z
311.1;
MS (ESI) m/z
333.1;

91

N-(tert-butyl)-N-({[(2,6-

difluorobenzoyl)oxylmethoxy}carbonyl)glycine

MS (ESI) m/z
390.2;
MS (ESI) m/z

689.3;
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92 | N-(tert-butyl)-N-({[(2- MS (ESI) m/z
fluorobenzoyl)oxylmethoxy}carbonyl)glycine 326.2;
MS (ES!) m/z
980.6;
MS (ESI) m/z
653.3;
93 | N-(tert-butyl)-N-[({[2- MS (ESI) m/z
(trifluoromethyl)benzoylloxy}methoxy)carbonyliglycine 4221;
MS (ESI) m/z
753;
94 | N-(tert-butyl)-N-({[(4-pyrrolidin-1- MS (ESI) m/z
ylbenzoyl)oxy]methoxy}carbonyl)glycine 379.2;

95 | N-({[(1,1"-biphenyl-2-ylcarbonyl)oxy]methoxy}carbonyl)-N- | MS (ESI) m/z
(tert-butyl)glycine 384.3;
MS (ESI) m/z
1154.7;
MS (ESI) m/z
769.5;

96 | N-(tert-butyl)-N- MS (ESI) m/z
({[(mesitylcarbonyl)oxy]lmethoxy}carbonyl)glycine 701.5;

MS (ES!) m/z
386.2;

MS (ESI) m/z
1052.8;

97 | N-(tert-butyl)-N-({[(4- MS (ESI) m/z
isopropoxybenzoyl)oxylmethoxy}carbonyl)glycine 733.3;

MS (ESI) m/z
1100.3;

MS (ESI) m/z
412.2;

HRMS: calcd
for
C18H25NO7 +
H+, 368.17038;
found (ESI+,
[M+H]1+),
368.17069;
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Cpd.
No.

98 | N-(tert-butyl)-N-({[(3,4,5- MS (ESI) m/z
trimethoxybenzoyl)oxy]methoxy}carbonyl)glycine 398;

MS (ESI) m/z
797.2;

MS (ESI) m/z
1195.9;
HRMS: calcd
for
C18H25N0O9 +
H+, 400.16021;
found (ESI+,
[M+H]1+),
400.1610

99 | N-(tert-butyl)-N-({[(3,5- MS (ESI) m/z
dimethoxybenzoyl)oxylmethoxy}carbonyl)glycine 368.1;

MS (ESI) m/z
737.1;

MS (ESI) m/z
414,

HRMS: calcd
for
C17H23NOS8 +
H+, 370.14965;
found (ESI+,
[M+H]1+),
370.15016;

100 | N-(tert-butyl)-N-[({[(2E)-3-phenylprop-2- MS (ESI) m/z
enoylJoxy}methoxy)carbonyl]glycine 334.2;

MS (ESI) m/z
669.4;

MS (ESI) m/z
1004.6;
HRMS: calcd
for
C17H21NOG6 +
Na+,
358.12611,
found (ESI+,
[M+NA]1+),
358.12763;
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Ref. Name Spectra
Cpd.
No

101 | N-(tert-butyl)-N-[({[(3-methyl-1-benzofuran-2- MS (ESI) m/z
yhcarbonylloxy}methoxy)carbonyljglycine 725.4;

MS (ESI) m/z
1088.6;

MS (ESI) m/z
398.2;

HRMS: calcd
for
C18H21NO7 +
H+, 364.13908;
found (ESI,
[M+H]1+),
364.13956;

102 | N-{[({[3,5- MS (ESI) m/z
bis(trifluoromethyl)phenyllacetyl}oxy)methoxy]carbonyl}-N- | 458.1;
(tert-butyl)glycine MS (ESI) m/z
917.1;
HRMS: calcd
for
C18H19F6NO6
+ H+,
460.11893;
found (ESI+,
[M+H]1+),
460.11854,

103 | N-(tert-butyl)-N-[({[4- MS (ESI) m/z
(heptyloxy)benzoylloxy}methoxy)carbonyl]glycine 422.2;

MS (ESI) m/z
468.3;

MS (ESI) m/z
845.3;

HRMS: calcd
for
C22H33NO7 +
H+, 424.23298;
found (ESI+,
[M+H]1+),
424.23295;
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104 | N-(tert-butyl)-N-[({[2-(2-

phenylethyl)benzoyl]oxy}methoxy)carbonyl]glycine

MS (ESI+) m/z
414.,19088;
MS (ESI+) m/z
414.19112;
HRMS: calcd
for
C23H27NO6 +
H+, 414.19112;
found (ESI+,
[M+H]1+),
414.,19088;

105 | N-(tert-butyl)-N-[({[4-

(dodecyloxy)benzoyljoxy}methoxy)carbonyl]glycine

MS (ESI+) m/z
494.31095;
MS (ESI+) m/z
494.31123;
HRMS: calcd
for
C27H43NO7 +
H+, 494.31123;
found (ESI+,
[M+H]1+),
494,31095;

- 106 | N-[({[4-(acetylamino)benzoyl]oxy}methoxy)carbonyl]-N-

(tert-butyl)glycine

MS (ESI) miz
367.1;
MS (ESI) miz
733.1;

107 | N-({[(9-anthryicarbonyl)oxy]methoxy}carbonyl)-N-(tert-

butyl)glycine

MS (ESI) m/z
408.3;

MS (ESI) m/z
1226.7;

MS (ESI) m/z
817.5;

108 | N-({[(4-benzoylbenzoyl)oxylmethoxy}carbonyl)-N-(tert-

butylglycine

MS (ESI) m/z
414.2;
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Reference Compound 109
3,3-Dimethyl-butyric acid [tert-butyl-(2-isobutoxycarbonyloxy-2-oxo-ethyl)-
carbamoyloxy)-methyl ester.

QUKV

To a solution of Reference Compound 56 in dichloromethane at room temperature is
added 1.2 equivalent of [1,8-bis(dimethylamino)naphthalene, N,N,N’,N'-tetramethyl-

10 1,8-naphthalenediamine] and 0.95 equivalent of iso-butylchloroformate. The reaction
is stirred for 24 hour, diluted with dichloromethane, washed with dilute HCI, brine,
then water. It is dried with sodium sulfate. Solvent removed and the product is used
in the next step without further purification.

15 Reference Compound 110
3,3-Dimethylbutyric-acid ethylsulfanylcarbonyloxymethy! ester

> {JOAOJLS\/

20 To a solution of t-butylacetic acid (0.025 mol, 3 g) in methanol is added
tetrabutylammonium hydroxide (1M/methanol, 25 ml). The mixture is stirred for 1 h
and the solvent removed to a residue. The residue is dissolved in 150 ml of
methylene chloride and 150 ml of water and a solution of O-chloromethyl S-ethyl
carbonothioate (0.025 mol, 3.85 f) in 50 ml of methylene chloride added. The mixture

25 s stirred at room temperature for 24 h. The methylene chloride layer is separated,
washed with water, brine and dried over sodium sulfate. The solvent is removed

under vacuo and the residue stirred in 300 ml of ether for 24 h. The resulting white
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solid is filtered, the solid discarded and the solvent removed from the filtrate to give 6
g of a crude oil.

Reference Compound 111

o]

A

To a stirred solution of 3,3-dimethylbutyric acid ethylsulfanylcarbonyloxymethyl ester
10  (Reference Compound 110) (0.025 ml, 6 g) in methylene chloride at -20°C (dry
ice/carbon tetrachloride) is added sulfuryl chloride ().025 mol, 3.5 g). After 10 min,

Cl

0.1 ml of boron trifluoride etherate is added. The mixture is stirred at 0°C for 1 h, at
room temperature for 30 min. The volatiles are removed by distillation to yield 4.9 ¢
of the desired acid chloride.

15
Following the procedure of Reference Compound 111 the corresponding acid
chloride used in Examples 112 to 120 was prepared.
Reference Compound 112
20 benzyl N-(butoxycarbonyl)-N-(tert-butyl)glycinate

\/\/O\(N\)j\o

o)
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NLD EOr O 0 ZNN X WW 2007/027599
PCT/ US2006/ 033516 When t he conpounds of the invention

wanre7@apivoyed as anti bacterials, they can be eomhiSzm®d 033516

with one or nore pharmaceutically acceptable carriers,
for exanple, 5 solvents, diluents and the |ike, and
may be adm nistered orally in such forns as tablets,
capsul es, dispersible powders, granules, or
suspensi ons contai ni ng, for exanple from about 0.05
to 5% of suspendi ng |ning, for
exanpl e, from about ?%ggghgb O%ﬁgEZ? and elixirs
cont ai ni ng, berzyeXatel-leyty!f-Neaobatbrydar2dyhgly&iste

et hanol, and the like, or parenterally in the form of
sterile injectable 10 sol utions or suspensions
containing fromabout 0.05 to 5% suspendi ng agent in
an isotonic medium Such pharmaceutical preparations
may contain, for exanple, about 25 to about 90%
of the active ingrgdient in|co i nation with the
carrier, nore us I t n 0 5%-and 60% by

wei ght. An effect’ive anoufpt of corfpounfl om 2. 0 ng/ kg
of body weight to 100.0 C ei ght may
be adm nistered one to five tines per day via any
typical route of admnistration including but not
limted to oral, parenteral (including subcutaneous,

i ntravenous, intranuscular, intrasternal injection or
i nfusi on techni ques) RefeighemCompounctsttal , in dosage

uni ¢ 1 or mul atipss \eaa slgh r&ﬂ%n‘?é%ﬂ?!%@ér‘b%g} 2 OXi

phar maceut i cal accepta arri ants and
vehicles. It will be understood, 20 however, that the
speci fic dose | evel and frequency of dosage for any
particular patient nmay be varled and wi Il depend upon
a variety of factors inclu Ino the activity of the

speci fic conpound_egpl oygd, tHe netabollc stability
and |l ength of action th 3

wei ght, general healt sex, diet,

adm ni stration, rate of excretion, drog bi nat i on,
the severity of the particular 25 condition, and the
host undergoi ng therapy. These active conpounds may be
adm nistered orally as well as by intravenous,

i ntramuscul ar, or subcutaneous routes. Solid carriers
include starch, lactose, dicalcium phosphate,

m crocrystalline cel lpyd é’r%ﬁce @Hﬁlggm E2p%s) kaol in, while
liquid carriers |ncIu e sterile water, yethylene
gl ycol s, non- |onNdbﬁﬁ%WEEW§h®§qﬁﬂ@béUDBW@nso oi |'s such
as corn, peanut and sesane oils, as are appropriate to
the nature of the

\/\/O\”/“QJ\OH
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active ingredient and the particul ar form of
adm ni stration desired. Adjuvants custonmarily

wenpl7oped9i n t he preparation of pharnaceuti cal PCT/US2006/033516

conpositions may be 112 WD 2007/ 027599

PCT/ US2006/ 033516 advant ageously i ncl uded, such as
flavoring agents, coloring agents, preserving agents,
and antioxidants, for exanple, vitamn E, ascorbic
acid, BHT and BHA. The preferred pharnmaceutica
conpositions fromthe standpoint of ease of
preparation and adm nistration are solid conpositions,
particul arly tabl ets Refdrehas Gompolind i €81 or

liquid-filled capsyles. Cﬁ l,, adm ni str of the
conpounds is prefeﬁ*§8¢b¥ gﬁga§g¥WV%° gﬂﬁﬁgﬂﬁgmway

al so be adm nistered parenterally or
intraperitoneally. Solutions or suspensions of these
active conpounds as a free base or pharmacol ogically
acceptabl e salt can be prepared iin water suitably
mxed wwth a surfactant suc
hydr oxy- propyl cel | ul ose. Di sper3#ons cam al so be
prepared in 10 glygcerol, liquid, [polyetihyl ene glycols
and m xtures therepf in qbls. Ungler ordiljnary
conditions of s e, ations
contain a preservative to prgpent the gro of

m croorgani sms. The pharnmaceyfical forns suitable for

I nj ectabl e use include steril®e aqueous solutions or

di spersions and sterile powders for the extenporaneous
preparation of 15 sterile injectable solutions or

di spersions. In all cases, the fornlnust be sterile

and nust be fluid to Xt en

syringability exists.§$:§reaﬁ é? %@BQ%%% e under t he
condi ti ons of maMiEaduiu)EN-dmdthoxmadmaybgldcineist be
preserved agai nst the contam nating action of

m cr oorgani sns such as bacterial and fungi. The
carrier can be a solvent or dispersion nedium
cont ai ni ng, for exanple, water, ethanol, polyol 20
(e.g., glycerol, propylene glycol and |iquid

pol yet hyl ene gl ycol), suitabl n1xtu6es t hereof, and
vegetabl e oil. The present inpentionpfurther provides
a method of treating bacteria i nfegtions in

war m bl ooded ani met—s—i ich conprises
providing to the afflict oodetrni mal s an
anti bacterially effective|lanount of a conpound or 25 a
phar maceuti cal conpositiod of a conpound of the
invention. 113 WD 2007/027599 PCT/ US2006/ 033516 The
i nvention will be norReferghty Cdeworidé&tB i n conj uncti on

be. constr bod By B bipy SRR S HRER TGRS S
Ref erence Conpound 1

(Tert-butyl -chl oronet hoxycar bonyl - am no) -aci di c acid
benzyl ester, ClL '"*' ~0"~r O

N
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O NO10 To a solution of tert-butylam no-acetic acid
benzyl ester in dichloronethane is added two
weqguinafent s of [1, 8-bi s(di net hyl am no) napht haPemais2006/033516
N, N, N ,N -tetranet hyl -1, 8- napht hal enedi am ne]. The
reaction mxture is than cooled in an ice bath and one
equi val ent of chloronethyl chioroformate i s added. The
reaction is then warmto roomtenperature and
continue to stir forRefgranee Coppodnd At% washed with
wat er ar LRS- fL oSERRHY g cinate
N G e o
(benzyl oxycar bonyl net hyl -t ent - but yl - car banoyl oxy) - met h
yl 20 ester 0 001~ 0 0 o N Tert-butylacetic acid and
1.0 Mtetrabutyl ammoni um hydroxi de in nmethanol is
stirred 25 for an hour,\?‘ﬁbhanol is renoved and THE

is added. To this|solution isf{therj added benzyl
N-(tert-butyl)-N [, chleqr amet [ L }gl yci nate
and stirred at roomTengerature $or 24 Hr. Solvent is

renoved and residue is diluted with ether, then 114
WO 2007/ 027599 PCT/ US2006/ 033516 washed with water,
then brine. It is dried over magnesi um sul f at e,

filtered and solvent renoved. M5 (ESI) mz 394.25 5

Ref erence Conpounds %, %}e,gmnq)oﬁ)]d sphystantial ly
foll owi ng the net hod gescri bed in detail he\')ei nabove

in Ref er snbetoxysemssuhid-(BricRublgN-(methoxycarbonylglycinate

(tert-butyl-chl oronet hoxycarbonyl -am no)-acidic acid
benzyl ester 10 from Reference Conpound 1 and the
appropriate carboxylic acid, the reference conpounds
3-55 of this invention ljisted belowin Table A are
prepared. Table A 15_Bjt_.Nane Spectra Cpd. No. 3

({[[2-(benzyl oxy) - 2-oxoet hyl || (tekit- M5 (ESI) nmz but
| amino carbon | WOHT/W - > m’}jbénzoate 456. 23

o]

Reference Compound 121
(5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 4-nitrophenyl carbonate

=
>

NE=0
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4 ({[[2-(benzyl oxy)-2-oxoethyl](tert- MS nmz 01-

but (am no carbon | ox nmeth | 2, 2-di net hyl but anoat e
woQeBdat®s;, 5 ({[[2-(benzyl oxy) - 2-oxoet hyl ] (t eCTASMB6/033516

(ESI) mz

but yl ) am no] car bonyl } oxy) net hyl 2- net hyl pr opanoat e

366. 24; HRMS: calcd for C19H27NO6 + Na+, 388. 17306;

found (ESI+, [M+-NA]1+), 388.17295; 6

(Trhd grotibert 3HeoRSEretice Eaeinplel 4 geparetV/BsinGHhe canlditionbdescribed

B3 Bl oBm Bhany Pl e T LI NG (Es1)

nm z butyl)am no] carbonyl } oxy) met hyl 4-met hyl benzoat e

414.24; M5 (ESI) mz f36 23,C HRI\/[Sd %%I cd for

C23H27NOB + Na+, 436739596 COMRoHRd ( [ MeNA] 1
5 +), 436.4m283henyl5oXAE5-BRENI- 087&%1—@W6%68&516

Ref. Nanme Spectra Cpd. No.

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert- M5 (ESI) mz

but yl ) am no] car bonyl } oxy) net hyl hept anoate 408.24; 9

({[[2-(benzyl oxy) - 2- oxoet hyl |,(tert- M5 (ESI) mz

but yl ) am no] car bonyl } oxy) yl propionate 352.17;

HRVS: calcd for C18H25 +yH+, 352.17546; found

(ESI+, [M:H +), 352 1] \\w\.

10 The product of the Reference Example was prepared using the conditions described
by R. Sakamoto et al, Chem. Pharm. Bull. 32(6), 2241-2248(1984).

Reference Compound 123
[5-(4-methoxyphenyl)-2-oxo-1,3-dioxol-4-ylimethyl 4-nitrophenyl carbonate
15

20 The product of the Reference Example was prepared using the conditions described
by R. Sakamoto et al, Chem. Pharm. Bull. 32(6), 2241-2248(1984).

25
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10 ({[[2-(benzyl oxy)-2-oxoethyl](tert- M5 (ESI) mz
but yl ) am no] car bonyi } oxy) net hyl cycl ohexanecar boxyl ate

waQe72875921 ({[[ 2- (benzyl oxy) - 2- oxoet hyl ] (t er t PCKEBS2006/033516

(ESI) mz

but yl ) am no] car bonyl } oxy) net hyl 3, 5- di net hyl benzoat e

428.25; MsS (ESI) nlz 428.25; M5 (ESI) mlz WM (ESI)

mz 87.54; 87.54; 12

({[[2-(benzyl oxy) - 2- oxoethyl ] (tert- M5 (ESI) nmz

but yl ) am no] car bonyl } I 4-f | benzoate 418. 2;

VB (ESI) miz 440.2: F§e§¥|)ence mpounou%zp

(4-{elrtZoutyiennzid-dinelhy 23 Bxdietchy, 7 {djdxer4-azavVB-6ibinde ol 2/1 (2E)-3-
t I% n] no] car bonyl } oxy) net hyl 3- met hyl but anoat e

MYFYARVE: calcd for C20H29NGE + Na+, 402.18871;

found (ESI+, |

N-(tert-butyl)- (ESI) nl z

({[ (cycl opent yl | W@@w g+yC| nat e

406.2; 15 ({[[2-(benhzylioxy)-2ioxoethyl](tert-

but yl )am no] car bonyl }ox9) nmet h 4- (C (1 SCBUTANE))

(trand- bluﬁaﬁrﬁl?ceidw ZBhaﬂEh@Qta@d MlEMA68abLdylarhMonium hydroxide (22.2

HﬁH}ﬁ %%GMSEE%SHW? Pt ?r\é? (%r?dr he rpﬁhgncﬁ Qremoved THF is

addkeapr mmwwrohowdm 6%6@\§B|Iﬁéthyl 2-(tert-

b%{t%%@jrgben | 0)}§ Wn}/l ei%ﬁ%%%tg zt%ﬁﬁwﬁ?éﬁg%thg{ﬁétuge is stirred
Caaglbmwﬁéirg;baaﬂ.l% fof EZB &r. ((;mrsby/bm(lly)erﬂemmhyé }éesiri]?laet nl: dMiBed with
ProTRE Fs bl Sab R B B R e A B ReANe R s

Spiedtavar megaesiudo sulfa’t@, filtered and concentrated under reduced pressure to

(idid 8P RaY) M ey yogsdy! | (tert- VS (ESH) miz

NA] 1 +), 402 8882 14 benzyl

Using substantially the same procedure as described above for Reference
Compound 124 the following reference compounds were prepared from the

appropriate carboxylic acids:

Reference Compound 125
4-tert-butyl-10,10-dimethyl-3,6-dioxo-2,7-dioxa-4-aza-10-silaundec-1-yl anthracene-

O’ Lot
O O\/O\H/N\)J\O/\/SII—

9-carboxylate

) O
MS (ESI) m/z 510.3
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but yl ) am no] car bonyl } oxy) net hyI cycl obut anecar boxyl at e
378.2; M5 (ESI) nmlz 400.2;

wOLp(722(I9eNnZzYy| OXY) - 2- 0x0et hyl ] (tert- M5 (ESI) RCT/US2006/033516

but yl ) am no] car bonyl } oxy) nmet hyl 3- cycl ohexyl propanoat e
434.3; M5 (ESI) mz 451.3; HRWVS: calcd for
C24H35NO6 + Na+, 456.23566; found (ESI+, [M:NA] 1
+), 456.23661; 21 benzyl N-(tert-but yI )-N-[({[(4
fluoro henox acet | ox methox carbon I cinate 22

benzyl N-(tert-butyl ) E%P})
({[ (cycl ohexyl acet yl )o er]eh(g? &8 grﬁ é%fsnyl )gl yci nate
420. 2;4-teNBDHutES30D)10rdimettyi 2,602, 7-dioxa-4-aza-10-silaundecyl 4-

({[[2- (benzyl oxy) - 2- oxo s M5 (ESI) mz but

| ami no carbon | ox met‘li6 n&g}léérg; %eet hyl benzoat e 428. 2,

24 benzyl N-(tert-butyl)-N M5 (ESI) nfz

( yl ) oxy] met hoxy} car bonyl ) gl yci nate 414. 2;
Apgégggﬁ?'¥%$§&E436. 2; HRMS: calcd for C23H27NO6 + H+,
414.19112; found (ESI+, [BEkadhdle), 414.19143; 25
({[[2-(benzyl oxy) - 2-oxoethyl](tert- M5 (ESI) nfz

but yl ) am no] car bonyl } oxy) net hyl pivalate 380.1; M

( HRRY[(7$,20a9)8%(BnindiRBINyOa, C-tis{dimeth@ROHRYNGS, 10a,fi-tetrahydroxy-

10,12-dioxo-5,5a,6,64a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl 2-methylpropanocate

OH 9] OH Q
OH

| A AN

O\/;_)N \ OH
/\ /\

To a solution of n-Butylglycylcycline in acetonitrile/DMPA (1:5), sodium carbonate is

added. The reaction mixture is stirred for 5 min and propanoic acid, 2-methyl-
[(chlorocarbonyl)oxy]methyl ester prepared according to the methods described in M.
Folkmann and F.J. Lund, Synthesis, December 1990, 1159-1166, is added. Stirring is
continued for about 30 to 45 minute (or monitored by MS (ES)). Upon completion of
the reaction, 0.5 mL of methanol is added and the mixture poured slowly into a
mixture of isopropanol and ether. 1.0M HCI in ether is added and the solid is filtered.
The solid is dissolved in water and is extracted with methylene chloride to give the
product of the Example. MS (ESI) m/z 730.28 (M+H);
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380.20677; found (ESI+, [MH 1+), 380.20649; 117 WO
2007/ 027599 PCT/ US2006/ 033516 Ref. Name Spectra Cpd.

woOla007/02&899 { [ [ 2- (benzyl oxy) - 2- oxoet hyl ] (tert- NMBCTESEY06/033516

m z 440; butyl)am no] car bonyl } oxy) net hyl

1- benzofuran-2- M5 (ESI) mz carboxylate 901.1; HRVE:
calcd for C24H25NO7 + H+, 440.17038; found (ESI+,

[ MtH] 14), 440. 17005; 27

(RollpW&inG hresngrpbedure o2 Exarnge Hy did therdorre S ndESI 9ciditidoride prepared

ut vl.) am nol car bonyl 2 oxy) net h -nmethyl.: 1.
Wi SRS ARRERI AR o B, 5. Pagsiost 1900
28 59{111 2 ab b hizyt)iglyyyleyhiox oelt-pyd dy(dyey ey cling tiid=sillpwimy Examples
%Jeyla)eam nor%(gar bonyl } oxy) met hyl 1, 1' -bi phenyl - 4-

S P BOxyl ate HRVB: calcd for C28H29NOB + Na+,
498.18871; found (ESI+, [M-NA] 1 +), 498.18857; 29
({[[2- (benzyl oxy) - 2- oxoethyl] (tert- MS (ESI) niz
but yl ) am no] car bonyl } oxy) net hyl 4- met hoxybenzoat e
430.3; M5 (ESI) mz 452.3; 30
({[[2-(benzyl oxy) - 2- oxoet t- M5 (ESI) mz
but yl ) am no] car bonyl } oxy) rhr%)%al]n(ﬁlg%

H{i( 24161 % 1 22 D)el-teonipd carteorg B9, Thbis (dRvBhylealineg- 1t & f 0a, 11-tetrahydroxy-
%,A‘]'égcﬁ!}?oqgﬁﬁﬁajj 0,10a,12-octahydrotetracen-2-ylJamino}-2-

oxoethyl)(butyl)amino]carbonyl}oxy)methyl 4-methoxybenzoate

NH,

o)

~

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]lmethyl 4-methoxybenzoate and N-butylglycylcycline to give the
product of the Example.
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Na+, 461.16831; found (ESI+, [MNA] 1 +), 461.168;
31 benzyl N-(tert-butyl)-N M5 (ESI) miz { (di hen

woOaoewE027599x net hox }carbon | | cinate 490.2; 3BCT/US2006/033516

({[[2- (benzyl oxy) - 2- oxoethyl ] (tert- M5 (ESI) mz but

| amino carbon | ox nmeth | 1-na hthoate 450.1; 33
({[[2-(benzyl oxy) - 2-oxoethyl](tert- M5 (ESI) nfz

but yl ) am no] car bonyl } oxy) net hyl 2-napht hoat e 450. 1;

118 WD 2007/ 027599 PCT/ US2006/ 033516 Ref. Name

Spectra Cpd. No. 34 Example 3

({[[2-(benzyl oxy) - 2-oxoethyl](tert- M5 (ESI) nfz

but yl ) am no] car bonyl }oxy) net hyl 1-nmethyl -1 Hi ndol e- 3-
4B2-{R7S, 1088 Poxarhinbearhny( &R bisditedYranfino)- VB, 1083 tetdg/droxy-

7,5;. 35 2-{benzyl oxy)-2-oxoethyl](tert- M (ESI)
AP 22405 S EL G by Py R R RGAT 2 a2
qubafj(netylargiaceasyhAlaxy adthy 4-NBth(iEShloid z  901. 4; 36
({[[2-(benzyl oxy) - 2- oxoethyl | (tert- M5 (ESI) mz
but yl ) am no] car bonyl } oxy) net hyl nicotinate 401.1; 37
({[[2-(benzyl oxy) - 2-oxoethyl](tert- M5 (ESI) nlz 401,
but yl ) am no] car bonyl } oxy) net hyl isonicotinate 38

({[[2- (bgnzyl oxy) - 2- oxoet hyt] (tert- M X&ESLY ni z

butyl)a o] car bonyl } oxy) fret hyl 2, 6-di f | uoéobenzoat e
436. 2; (ESI) mz 8934, M5 (ES|) mZ 453,2; 39
({[[2- (benzyl oxy) o 2- 0xge S {f 12z

N I NH,

/loj\
Ir=

QH ) OH 0 0

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl 4-methylbenzoate and N-butylglycyicycline to give the
product of the Example.

MS (ESI) m/z 778.3 (M+H)+);
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but yl ) am no] car bonyl } oxy) net hyl 2-f | uor obenzoate 418. 2;
MS (ESI) mz 857.5; WM (ESI) mz 440.2; 40

wOLp(722(IeNnzYyl OXY) - 2- oxoet hyl ] (tert- M5 (ESI) RCT/US2006/033516

but yl ) am no] car bonyl } oxy) net hyl 2- 468. 1;
(trifluoronethyl)benzoate M5 (ESI) nfz 490.2; 41
({[[2-(benzyl oxy) - 2-oxoethyl](tert- M5 (ESI) nifz

but yl ) am no] car bonyl }oxy) net hyl 4-(1 H pyrrol -

465.1; yl)benzoate M5 (ESI) mlz 482.1; 42
({[[2-(benzy|oxy)-2-oxoet2% tert M5 (ESI) mz

but yl ) am no] car bony! } oxy) 1 - bi phenyl -

476.3; carboxylate Ms (ESI) m z 493. 3; M (ESI) mz

égéz ﬁ@sgk]%os"% 288%sf. &gzn%%&a?&ﬂyb’%?%%’ Q23R RmiRs 1,8, 1641

(teTr4tBrd(dgntdy1 mwe-z ;oay60eH, Ny D 104 @ RioctaliEd (okBtacend2zyllamino}-2-

B LB ARG FUMBHGYA-fuctoBertoateet Ny benzoat e

({[[2 (benzyl oxy) - 2-oxoeth§/|](tert- VB (ESI) mz

but yl ) am bonyl | b t

95803 45 L{ 115 (befhayl bxy) 1 OXLZ?E;F]"&%%”Z‘&% °
}axy) d ;

(ESI) m z :
e 490.3; M5 (ESI) w% w;

but yl ) am no] car bo
O OH O OH (o] (o]

F
The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxylmethyl 4-fluorobenzoate and N-butylglycylcycline to give the
product of the Example.

MS (ESI) m/z 782.3 (M+H)+);

Example 5
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-methylbenzoate
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46 ({[[ 2- (benzyl oxy)-2-oxoethyl](tert- M5 (ESI) mz
but yl ) am no] car bonyl } oxy) net hyl 3, 5- di net hoxybenzoat e

woam73275905 (ESI) mz 936.5; M (ESI) mlz 9pOTAS2006/033516

3- phenyl -acrylic acid

(benzyl oxycar bonyl net hyl -tert-butyl - PE added cpd
car banoyl oxy) - net hyl ester 48

({[[2- (benzyl oxy) - 2- oxoethyl ] (tert- M5 (ESI) mz
but yl ) anivglCar bonyl } oxy) net hyl

3- net hyl - ofuran 2- 454.2; carboxylate M5 (ESI)
m z 907.5; alcd for C25H27NO7 + Na+,
476. 16797, ound (ESI [ MENA] 1+), 476.16858; 120

WO 2007/ 027599 PCI/ US2006/ 0\35 6 Ref. NaQE/Spect ra
Cpd. No. 49 benzyl Y N-{[({[3N5- M5 mz 01-

bi s(trifluorongfhyl) o%y) ms? thy] car bonyl
}- N 305267LM5; er to- but / MR eal cd for
C25H25F6NO6 + Nat, 572. 147 )

[ MENA] 1+), 572 AT
({[[2-(benzyl oxy) - 2- oxo-
but yl ) am no] car bonyl } oxy) net eyl 4- ¢ heptapl oxy) benzoat e
514.3; HRMS: calcd for C29H39NO7 + H+, 514.27993;

f ound

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl 4-methylbenzoate and N-propylglycylcycline to give the
product of the Example.
MS (ESI) m/z 764.3 ((M+H)+);

Example 6

({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-methoxybenzoate

O

~

NH;

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]lmethyl 4-methoxybenzoate and N-propylglycylcycline to give
the product of the Example.

MS (ESI) m/z 780.3 ((M+H)+);
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(ESI+, [M+H 1+), 514.28023; 51
({[[2-(benzyl oxy) - 2-oxoethyl ] (tert- M5 (ESI) nfz

wouaborlopasew no] car bonyl }oxy) met hyl 2-(2- 526.2; pphnasyioen33sie

h I benzoate 52 ({[[2-(benzyl oxy)-2-oxoethyl](tert- M
(ESI) mz

but yl ) am no] car bonyl } oxy) net hyl 4- (dodecyl oxy) benzoat e
584.3; HRMS: calcd for C34H49NO7 + H+, 584.35818;
found (ESI+, [M+H 1+), 584.3574; 53

({[[2- (benzyl oxy) - 2- oxoet iyl ’eeft- M5 (ESI) mz

but yl ) am no] car bonyl } oxy) met hyl 4- (acet yl am no) benzoat e
457.2; M5 (ESI) mz 913.4; HRMS: cal cd for

SRRt Wiy AT B et Bl -

MBrahESOXY-iD 4 2-diaxoyd, bahitad), Hhi%?&pc}tgbxxp)rqt@tragqn 2 yl amino}-2-

999 5;
B R BBy B Godet i T
but yl ) am no] car bonyl } oxy) net hyl 4- benzoyl benzoat e
504.2; 121 WD 2007/ 027599 PCT/ US2006/ 033516 Reference
Compound 56 3, 3-Di net hyl -butyric

(tert- butyl car boxymet hyl - car bapoyl oxy)\ge’[ h@ ester.
0 0~~0~0 0 \ /N X OH ,

gk

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxy]methyl cyclobutanecarboxylate and N-propylglycylcycline to
give the product of the Example.

MS (ESI) m/z 728.3 ((M+H)+);
Example 8
{[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-fluorobenzoate
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5 /'l The product from Reference Conpound 2, 10%
pal | adi um on carbon in ethyl acetate is hydrogenated

wono@/Raw9 shaker at ca. 40 psi for about an headr/usiiee/033s16

catalyst is 10 filtered and sol vent renoved to give

t he correspondi ng carboxylic acid product of the
exanple MS(ESI) nlz 394.25. 15 Reference Exanpl es
57-108 (Table B) Substantially follow ng the nethod
described in detail hereinabove in Reference Conpound

¢ i nvent i
e PEedsi St reF R A piobedtE F Exbf 1 YRR ©°
Hetoroparbanyg)orgineytyl és‘bemeoioa%am éhpr@pylgiypyigmﬂee tpgive the
2007/027599 PCT/ US2006/ 033516 Table B
Efé)g”"tl\‘fiﬁ{aléba&'??a Cpd. No. 57 e
N-(tert-butyl)-N({[(4-tert- M5 (ESI) nfz

n ) hoxy}carbonyl)glycine 366. 18 58
Qté((f%gh %%9[%)&%]}??0 sobut yryl oxy) net hoxy] car bonyl } gl y
cine M5 (ESI) mlz 274.05; WMs (ESI) mlz 549.13;

HRVS: calcd for Cl 21-121 NO6 + H+, 276. 14416;
found (ESI+, [M+H 1+), 276.14314; 59
N-(tert-butyl)-N M (ESI Example 9

({[ (cycl opentyl car bonyl ) oxy] met hoxy} car bonyl ) gl yci ne

300.04; M (ESI) mz 601.1; HRMS: calcd for 2
([2- {[(5aR 6aS,7S,10aS)-9- (amlnocarbonyl) -4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl pivalate

H,C,

The title compound is prepared by the procedure of Example 1, using Propanoic
acid, 2,2-dimethyl-, [(chlorocarbonyl)oxy]methyl ester and N-propylglycylcycline to
give the product of the Example.

MS (ESI) m/z 730.3 (M+H)+);
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Cl4H23NO6 - H+, 601.29780; found (ESI-, [2MH 1-),
601.29741; 60 N-(tert-butyl)-N({[(4- MS (ESI) nz

warbiTykimnzoyl ) oxy] met hoxy} car bonyl ) gl yci ne 322CTAS2006/033516

HRVS: calcd for Cl 61-121 NO6 + Na+, 346.12611;
found (ESI+, [M+NA]1l+), 346.12625; 61
N-(tert-butyl)-N{[ (heptanoyl oxy) net hoxy] carbonyl } gl yc
ine M5 (ESI) mz 316.25; M (ESI) mz 633.54; 5
123 WD 2007/ 027599 PCT/ US2006/ 033516 Ref. Nane
Spectra Cpd. No. 62

N-(tert-butyl)-N{[ (propionyl oxy)net hoxy] carbonyl } gl yc
ine MS (ESI) mz 260.05; ExdBpIEE®I ) mz 521.13;

HRVS: calcd for CL1HI9NOG + Na+, 284.11046; found
(ESI, [ M:NA]+),
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a, 12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 2-methylpropanoate

The title compound is prepared by the procedure of Example 1, using propanoic

acid, 2-methyl-,[(chlorocarbonyl)oxylmethyl ester and N-propylglycylcycline to give
the product of the Example.

MS (ESI) m/z 716.3 ((M+H)+),
Example 11
{[(2-{[(5aR,6aS,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl phenylacetate
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284.11017; 63 N-(tert-butyl)-N M5 (ESI) mz
({[ (cycl ohexyl car bonyl ) oxy] net hoxy} car bonyl ) gl yci ne

wG@2d07087599M5 (ESI) mlz 629.14; HRMS: cal cd POT/UR2006/033516

C15H25NO6 - H+, 629.32910; found (ESI-, [2MH 1-),
629. 32842; 64 N-(tert-butyl)-N({[(3,5- M5 (ESI) niz
dineth I benzo | ox nmethox carbon | | cine 338.16; 65

N-(tert-butyl)-N({[(4- M5 (ESI) mz
f1 uor obenzoyl ) oxy] met hoxy} car bonyl ) gl yci ne 326;

o e

Wod 2[00Teroeatbedy e mes i e8£03 85 NeproRdflycyleyeiineSiedive the product
%% %}% 66 N-(tert-butyl)-N({[(3- HRWVS: cal cd
ﬁy moanoyl ) oxy] met hoxy} car bonyl ) gl yci ne for
C13H23NO6 + Na+, 312.14176;
MS (ESI) m/z 764.3 ((M+H)+

Example 12
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl phenylacetate

The title compound is prepared by the procedure of Example 1, using using
benzeneacetic acid, [(chlorocarbonyl)oxy]methyl ester and N-butylglycylcycline to
give the product of the Example.

MS (ESI) m/z 778.3 (M+H)+);
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found (ESI+, [M:NA] 1 +), 312.14197; 67

N-(tert-butyl)-N M5 (ESI) mz

wOLp(7apTivepent yi acet yl ) oxy] nmet hoxy} car bonyl ) gl pcirns2006/033516

314; M5 (ESI) mz 629.1; HRMS: calcd for

C15H25NO6 + H+, 316.17546; found (ESI+, [MH 1+),
316.17503; 68 N-(tert-butyl)-N[({[4- M5 (ESI) mz
(trifluoromethyl)benzoyl] oxy} net hoxy) carbonyl ] gl yci ne
376; M5 (ESI) mz 752.9; 69 N-(tert-butyl)-N HRVE:
cal cd

({[ (cycl opropyl car bonyl ) oxy] net hoxy} car bonyl ) gl yci ne
for CL2HI9NO6 + Na+, 296.11046; found (ESI+,

[ MENA] 1 +), 296.11061; Ffample 13

N-({[ (1- adamant yl car bonyl ) oxy] met hoxy} car bonyl )-N-(ter
t- M5 (ESI) mz butyl)glycine 368.21; M (ES') mz
ABZ-{[875R, 625, 790026 P/ HARDOL LBGTY-4/B MG 2B 3 fekhinoRe B, 10a,11-

R e T TR P ey S R

oxvetiyB ({UBB)amind]zarbonylloxy)methyl pivalate

N NS =

a2

>_OI
x
=
iz
iz
LI
Q
T

C
O—==
Z
o]
I \
O
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I
O
5

OH

The title compound is prepared by the procedure of Example 1, using propanoic
acid, 2,2-dimethyl-, [(chlorocarbonyl)oxy]methyl ester and N-butylglycylcycline to
give the product of the Example.

MS (ESI) m/z 744.3 (M+H)+),

Example 14

benzyl 2-{[(5aR,6a8,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl(propyl)carbamate

.

/\/N\/“\u

Nz
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288; Ms (ESI) mz 577.1; HRMS: calcd for
C13H23NO6 + H+, 290.15982; found (ESI+, [MH 1 +),

wa7aeee; 72 N-(tert-butyl)-N M5 (ESI) m z PCT/US2006/033516

({[ (cycl obut yl car bonyl ) oxy] met hoxy} car bonyl ) gl yci ne
288.1;, MS (ESI) mz 310.1; HRMS: calcd for Cl1
3H21 NO6 + H+, 288.14416; found (ESI+, [MH 1 +),
288.14435; 73 N-(tert-butyl)-N({[(3- M5 (ESI) mz

Thetitttheomyqund papepbedxy] the ploorgyre af Brampledl, yeing denzyl

4. 2: ESI),. m.z ek X .
coabimels - e Pryshaine YR iSRS or Sy gagpopete
and DMBRLIn 88| trilé4o blvé titer probudt wf )heNEaf{l€.4- M5 (ESI)

m z fluorophenoxy)acetyl]oxy}nmet hoxy)carbonyl]glycine
356.1; 75 N-(tert-butyl)-N M5 (ESI) niz
MS (ESI) m/z 706.3 (M+H)+);

HRMS: calcd for CsgHaaNsOq0 - HCI, 741.2777; found (ESI), 706.31133;
Example 15
ethyl 2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-

oxoethyl(propyl)carbamate

The title compound is prepared by the procedure of Example 1, using ethyl
chloroformate  and N-propylglycylcycline in the presence of sodium carbonate and
DMPU in acetonitrile to give the product of the Example.

MS (ESI) m/z 644.3 (M+H)+);
HRMS: calcd for CaiHaNsOso - HCI, 679.2620; found (ESI+), 644.29398;
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({[ (cycl ohexyl acet yl ) oxy] net hoxy} car bonyl ) gl yci ne 328;
MS (ESI) mz 657.1; 126 WD 2007/ 027599

wWOCTI7WSZ2006/ 033516 Ref. Nanme Spectra Cpd. NoPCT/T82006/033516

N-(tert-butyl)-N({[(2,6- M5 (ESI) miz dineth |benzo
| ox nethox carbon | | cine 338.2; 77
N-(tert-butyl)-N M5 (ESI) mz

({[ (phenyl acet yl ) oxy] met hoxy} car bonyl ) gl yci ne 322. 1;
M5 (ESI) mz 645.2; HRWVS: calcd for Cl 6H21 NO6 +
H+, 324.14416; found (ESI+, [M+ H 1 +), 324.14351;
78 N-(tert-butyl)-N({[(2,2- M5 (ESI) mz

di net hyl propanoyl ) oxy] net ksatypleaitbonyl ) gl yci ne 288. 1;
M5 (ESI) mz 577.1; HRMS: calcd for CL3H23NOG +
H+, 290.15982; found (ESI+, [MH 1 +), 290.15965;
T®butyl 2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis( dlmethylamlno

YA S L P e

nilaming2:oxoethyl(propyl) carbamate

The title compound is prepared by the procedure of Example 1, using isobutyl
chloroformate and N-propylglycylcycline in the presence of sodium carbonate and
DMPU in acetonitrile to give the product of the Example.

MS (ESI) m/z 672.3 (M+H)+);
MS (ESI) m/z 336.9 ((M+2H)2+);
HRMS: calcd for C33H4sNs040 - HCI, 707.2933; found (ESI+), 672.32618

Example 17
({[(2-{[(5aR,6aS,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl heptanoate
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HRVS: calcd for C17H1I9NO7 + H+, 350.12343; found
(ESI+, [MH 1 +), 350.12327; 80

woRw7atsobut vyl ) - N-[ ({[ (1- nmet hyl - | H pyrrol - 2- NMBCTESEY06/033516

m z yl)carbonyl]oxy}net hoxy)carbonyl]glycine 313; M
(ESI) mz 647.1; 127 WD 2007/027599 PCT/ US2006/ 033516
Ref. Name Spectra Cpd. No. 81
N-({[ (1, 1'-bi phenyl -4-yl car bonyl ) oxy] net hoxy} car bonyl )
-N- M5 (ESI) mz (tert-B tyl)glégéine 6.2; HRVE:
calcd for C21 H23NDG + +, 408." 14767 fouﬁd\g(’l‘:c§i’+,
[MNA] 1 +),  408.14195; 82 N-(tert-butyl )EN (4[{4- M
(ESI) mz nethoxybenzoyl )pxy]aoet hg car by "IN
338.1; M5 (ESL) myz §77. ;\)14{5 S _
6H25|3c7@\4\ma)%‘/362./1’z]r02; f N Y E

! I OH

OH O OH © o

The title compound is prepared by the procedure of Example 1, using heptanoic
acid, [(chlorocarbonyl)oxy]methyl ester and N-butylglycylcycline to give the product
of the Example.

MS (ESI+) m/z 772.2 (M+H);
HRMS: calcd for CagHssNsOqz * 2.00 HCI, 843.3224; found (ESI+), 772.37696;

Example 18

({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl cyclobutanecarboxylate

H3C

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxy]lmethyl cyclobutanecarboxylate and N-butylglycylcycline to give
the product of the Example.
MS (ESI) m/z 742.3 ((M+H)+);

HRMS: calcd for CggH47N5042 - 2.00 HCI, 813.2755; found (ESI+), 742.32898;
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[ MENA] 1 +), 362.12095; 83 N-(tert-butyl)-N({[(1
Hindol-2- M5 (ESI) nfz

wehoe@roeraey| ) oxy] met hoxy} car bonyl ) gl yci ne 349. 2pCTHRMBE/033516

calcd for Cl7H2ON2O6 + Na+, 371.12136; found
(ESI+, |[MtNA]1+), 371.12148; 84 N-(tert-butyl)-N- M
(ESI) mz

({[ (di phenyl acet yl ) oxy] met hoxy} car bonyl ) gl yci ne 298. 2;
85 N-(tert-butyl)-N{[(1- M5 (ESI) nlz

napht hoyl oxy) nmet hoxy] car bonyl } gl yci ne 358.2; M (ESI)
mz 717.4; M (ESI) mz 1076.6; 128 WO 2007/ 027599
PCT/ US2006/ 033516 Ref. N&xamBpet@ra Cpd. No. 86
N-(tert-butyl)-N-{[(2- M5 (ESI) nfz

napht hoyl oxy) nmet hoxy] car bonyl } gl yci ne 360.1; M5 (ESI)
nf{it2-{[5eR,8aS,83,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

S NG A B S b
Ro¢tRg) (prapyRammogsroony}ous)ro&sy)heptancate23. 5;  HRVE:
cal cd

The title compound is prepared by the procedure of Example 1, using Heptanoic
acid, [(chlorocarbonyl)oxylmethyl ester and N-propylglycylcycline to give the
product of the Example.

MS (ESI) m/z 758.4 (M+H)+);
HRMS: calcd for Cs;HsNsQ4, - HCI, 793.3301; found (ESI+), 758.36175;

Example 20
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl 4-tert-butylbenzoate

H,C
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for Cl8H22N206 + H+, 363.15506; found (ESI +,
[MtH 1 +), 363.15556; 88
woR7atsobut yl ) - N- ({[ (qui nolin-2- M5 (ESI) nlzPCT/US2006/033516
yl car bonyl ) oxy] net hoxy} car bonyl ) gl yci ne 359.2; M
(ESI) mz 1079.7;, M (ESI) mz 719.4; 89
N-(tert-butyl)-N({[(pyridin-3- M5 (ESI) nfz
yl car bonyl ) oxy] net hoxy} car bonyl ) gl yci ne 309.2; M
(ESI) mz 929.5; WM (ESI) mz 619.3; 90

%t@% tﬁorgg{bé(rjl& IS 'B‘re)ﬁ?ec( E}Eih)e )ﬂ CC;erdBre oflE}xa[ane 8&91 1
l{,(Shl@EfBla)quWoxyBﬁethgﬂ 4-@tt-itylbenzoatewngl N- U\lt}(lg{l{/c(yzgyﬁhnel\ts give the
%ﬁﬁ uto%ﬁ%ﬁ%(%?f) oxy] met hoxy} car bonyl ) gl yci ne 390. 2;

5 M (ESI) mlz 689.3; 129 WO 2007/ 027599
PCT/ US2006/ 033516 Ref. Nane Spectra Cpd. No. 92
N-(tert-butyl)-N({[(2- M5 (ESI) nlz
M GESbem§20. 20T Et hoxy} car bonyl ) gl yci ne 326.2; M5

HRRhe: & foPUHOINO . - HCI, 855.3458; found (ESI+), 820.37684;
10 Example 21

({[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl 1,1'-biphenyl-4-carboxylate

15
HaG

ch\N _CH, Hy

<
b

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxylmethyl biphenyl-4-carboxylate and N-butylglycylcycline to give
20  the product of the Example.
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M5 (ESI) mz 653.3; 93 N-(tert-butyl)-N-[({[2- M5
(ESI) m z

woOroi7fotie oret hyl ) benzoyl ] oxy} net hoxy) car bony| pgirgsze/033516

422.1; M5 (ESI) mz 753; 94
N-(tert-butyl)-N-({[(4-pyrrolidin-1- M5 (ESI) niz

yl benzoyl ) oxy] net hoxy} car bonyl ) gl yci ne 379.2; 95
N—(%[(l,l‘-biphenyl-2-y|carbonyl)oxy]nethoxy}carbonyl)
M (B8) rEsB40.3(MH)e)t - but yl ) gl yci ne 384.3; M5 (ESI)

ﬂ%l\tflgﬁa?cgcu@ F),J_i\%r\(sé%' ?—Eg{ §75ﬁ§@%; Rund BEsI+), 840.34337;

({[ (resi tyl car bonyl ) oxy] met hoxy} car bonyl ) gl yci ne

701.5; Ms (ESI) mz 386.2; WM (ESI) mz 1052.8; 97
N-(tert-butyl)-N({[(4- M5 (ESI) nlz

i sopr opoxybenzoyl ) oxy] met Heagple@2bonyl ) gl yci ne 733. 3;

MS (ESI) mz 1100.3; WMs (ESI) mz 412.2; HRVE:

calcd for CI8H25NO7 + H+, 368.17038; found (ESI+,

[ (i2-[(5eR§2S, 78482379 6aminecubeny!)2o 0-pis(dimethylamino)-1,8,10a,11-

REeHhYReRP0433Rd% -5, 58 b; 62N 1 P 85 bEBhydrotetracen-2-ylJamino}-2-

oxoethyl)(butyl)amino]carbonyl}oxy)methyl 3,5-dimethylbenzoate

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxy]methyl 3,5-dimethylbenzoate and N-butylglycylcycline to give
the product of the Example.

MS (ESI) m/z 792.3 (M+H)+);
HRMS: calcd for C4oHNsO1, * 2.00 HCI, 863.2911; found (ESI+), 792.34378;

Example 23
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl thiophene-2-carboxylate
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10

15

Cpd. No. 98 N-(tert-butyl)-N({[(3,4,5- M5 (ESI) mz
tri met hoxybenzoyl ) oxy] met hoxy} car bonyl ) gl yci ne 398; M

WOBSI7jo2r9g  797.2; MsS (ESI) mz 1195.9; HRVSPCTAISEZ®6/033516

for C18H25NOD® + H+, 400.16021; found (ESI+, [MH 1

+), 400.1610 99 N-(tert-butyl)-N({[(3,5- M5 (ESI)

nm z di met hoxybenzoyl ) oxy] met hoxy} car bonyl ) gl yci ne

368.1;, MsS (ESI) mz 737.1; N5 (ESI) mz 414,

HRVB: cal cd ' CL7H23N®B~N4~ O+, 370:C44968  found

(ESI+, [MtH 1 #), 370.15016; 10@ =

N-(tert-butyl)-NY({[(gE)- q BrOps2 VB AHESI ) m z

enoyl ] oxy} nmet hoxy) ¢car bnyl ] M5 (ESI)

mz 669.4; V\NE Z Y : ~
H

@) 0

7 s

The title compound is prepaied by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl thiophene-2-carboxylate and N-butylglycylcycline to give
the product of the Example.

MS (ESI) miz 770.1 (M+H)+);
HRMS: caled for CagHasNsO42S - HCI, 805.2396; found (ESI+), 770.27084;

Example 24

({[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyt 1,1'-biphenyl-4-carboxylate
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Cl 7H21 NO6 + Na+, 358.12611; found (ESI+, [ MtNA]

1 +), 358.12763; 131 WO 2007/027599 PCT/ US2006/ 033516
weebo7/zzee Spectra Cpd. No. 101 PCT/US2006/033516

N-(tert-butyl)-N[({[(3-nethyl-1-benzofuran-2- M

(ESI) mz vyl)carbonyl]oxy}nmethoxy)carbonyl]glycine

725.4; Ms (ESI) mz 1088.6; M (ESI) mz 398.2;

HRVS: calcd for C1 8H21 NO7 + H+, 364.13908; found

(ESI, [MH 1 +), 364.13956; 102 N-{[({[3,5- M5

(rRekille BD i by t dure of Example 1, usj
bi s(lt?i f%ﬁ%‘#ngn‘tse F]epla)repclqeym};xle pgoccgt we}%xyarr?gtehdxuslngar bonyl

j(cmrwam%yl)owlr@tgylanyl -Garbey s apgESi-propyiglysyizydine to give

HRVEro&@ 6fiheEBENpI8HLOF6NCS  + H+, 460.11893; found
(ESI'+, [MFH]e 1 +), 460.11854;

5
MS (ESI) m/z 826.4 ((M+H)+);
MS (ESI) m/z 414 ((M+2H)2+);
HRMS: caled for Cy4sH47NsO1, - HCI, 861.2988; found (ESI+), 826.32782;
10

Example 25

({[(2-{[(5aR,6aS,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
15 tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl thiophene-2-carboxylate

20
The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methy! thiophene-2-carboxylate and N-propylglycylcycline to
give the product of the Example.

25
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103 N-(tert-butyl)-N[({[4- M5 (ESI) nlz

(heptyloxy)benzoyl]oxy}neth xy) car bonyl ] gl yci ne 422. 2;
wOB0(7ESIPIM z 468.3; NS (ESI) nmlz 845.3; HRVBUS2006/033516

calcd for C22H33NO7 + H+, 424.23298; found (ESI +,

[MtH 1 +), 424.23295; 132 WO 2007/ 027599

PCT/ US2006/ 033516 Ref. Nane Spectra Cpd. No. 104

N-(tert butyl)-N-[({[2-(2- M5 (ESI+) mz

M B8 e TR (Y1) T Xy} met hoxy) car bonyl ] gl yci ne

z 414.19112; HRMS: calcd for
@%@ﬁ%@z?’*\%@ﬂ” 9112: found (ESI+ [MH 1 +),
HEMI: 988, fol O5HMNNO St 4—511;391)2239[ folpd {ESIB),(7E812682m z
(dodecyl oxy) benzoyl ] oxy} met hoxy) car bonyl ] gl yci ne
494.31095; MsS (ESI+) mlz 494.31123; HRMS: cal cd
5 for C27H4A3NO7 +

Example 26

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
10 oxoethyl)(propyl)amino]carbonyl}oxy)methyl 3,5-dimethylbenzoate

CHj

HsC

15  The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl 3,5-dimethylbenzoate and N-propylglycylcycline to give
the product of the Example.

20 MS (ESI) m/z 778.3 ((M+H)+);
HRMS: calcd for CsgHy7NsO4, - HCI, 813.2988; found (ESI+), 778.32984;
Example 27

({[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

25  tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl thiophene-3-carboxylate
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H+, 494.31123; found (ESI+, [MH 1 +), 494.31095;
106

woRp(7{op7A99 acet yl am no) benzoyl ] oxy} net hoxy) car beayius2dd6/033516

M5 (ESI) mz (tert-butyl)glycine 367.1; M5 (ESI) mz
733.1; 107 N-({[(9-a
nt hryl car bonyl ) oxy] net hoxy} carbonyl )-N-(tert- M5 (ESI)
mz butyl)glycine 408.3; WM (ESI) mz 1226.7; M
(ESI) mz 817.5; 108
N-({[ (4- benzoyl benzoyl ) oxy] met hoxy} car bonyl )-N-(tert-
M5 (ESI) mlz butyl)glycine 414.2; 133 WO 2007/ 027599
33516 Reference Conpound 109
3, 3- Di it hyl\)- but y(5i c acid
#Sobut oxycar bonyl oxy- 2- oxo- et hyl ) -
car banoyl oxy)-fethyl ester. 50 01~-00 T 00 O > >r
N To a sol ution.0of RefeHghce Cowpound S8;0.0 _CHs
di chl or onet hane\aé room ﬁ]\er/cka)lt ure is ad\olgdd/ 1.2
equi valent of [1,

hy -
[

N,NN,N-t

0. 95 equi val enf of 0-
reacti on_iks stnrred)for 24

di chllaconet hdne, shed mﬁt*’/
water. It is dried witH sodilums S
renoved and the product is @5ed Qn tHeHnexP step
wi t hout further purification. 15 Reference Conpound
110 3, 3-Di net hyl butyric-acid

et hyl sul f anyl car bonyl oxynet hyl ester 0 20 To a
solution of t-butylacetic acid (0.025 nol, 3 g) in
met hanol is added

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]lmethyl thiophene-3-carboxylate and N-propylglycylcycline to
give the product of the Example.

MS (ESI) m/z 756.3 (M+H)+);

HRMS: calcd for CssH41Ns04,S - HCI, 791.2239; found (ESI+), 756.2547;
Example 28

({[(2-{[(5aR,6a8,78,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a, 12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-tert-butylbenzoate
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t et rabut yl ammoni um hydroxi de (1 M nethanol, 25 nl).

The m xture is stirred for 1 h and the sol vent
woenetpo a residue. The residue is di ssol ve#CTnS1®6/033516

m of nethylene chloride and 150 m of water and a

solution of O-chloronmethyl S-ethyl carbonothioate

(0.025 nol, 3.85 f) in 50 m of nethylene chloride

added. The mi xture 25 is stirred at roomtenperature

for 24 h.,dhg*met hyl ene chloride |ayer is separated,

washed wi t h>hat g brine and dried over sodium
t is renoved under vacuo and the

: 0o of ether for 24 h. The

resulting white 134 WO 2007/ 027599 PCT/ US2006/ 033516
solidis filtered, t sol ifePgj.stlar ded Heig e sol vent
renmoved fromthe filtr te to give 649 04‘ = crude oil.
Ref er ence Conpound® 0 =
solution of 3, 3-dine hyI uty
et hyl sul fanyl,¢
Conmpound 110) (0.025 m, 619g) | TR
-20C (dry icel/carbon tetrachl%ri d’e) i% added %ul furyl
chloride ().025 nol, 3.5 g). After 10 min, 0.1 m of
boron trifluoride etherate is added. The mixture is
stirred at OCfor 1 h, at roomtenperature for 30
rhe: titlereempeiingtis Peparadebyr therprasddig of Exempleat, iusingt o

|
T i e T ONL T
&er di thg Exem@le. chl ori de used in Exanples 112 to
120 was prepared. Reference Conmpound 112 20 benzyl

N- ( but ox arbonéI 251 N-(tert-butyl)glycinate O ONO
BS1E&S! zzft@@ﬂ@ 599; PCT/ US2006/ 033516 Ref er ence

N- sv? ert- %L%I%)RW-( %-I)sok))ut oxycar bonyl(? (gEg/m nat e

HRMS: calcd for C41Hs1NsO42 - HCI, 841.3301; foun I+), 806. 36024
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wo20®2Red er ence Conpound 115

O | O Reference Conpound 114 10 benzyl
N-(tort-butyl)-N (nethoxycarbonyl)glycinate 0 -0 NJ~

N- (but oxycarbonyl )-N-(tert-butyl)glycine 0 ON OH 20
O 136 WD 2007/027599 PCT/ US2006/ 033516 Reference
Conpound 116
N-(tert-butyl)-N(isobutoxycarbonyl)glycine 5 O ON
OH O 10 Reference Conpound 117

N-(tent-butyl)-N(nmethoxy Jglycine OONOCH O
15 Reference Conpound 118E%'Q@B§t90xycar bonyl

N- (but oxycarbonyl )-N-(tert-butyl)glycinate 0 O Ij~A -Y
| ([ BPu 3R 623,75, 10aS)-9-(aminocarbonyl)-4, 7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl thiophene-3-carboxylate

H,C HCo _-CHs Hy

0 0]

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxylmethyl thiophene-3-carboxylate and N-butylglycylcycline to give

the product of the Example.

MS (ESI) m/z 770.3 (M+H)+);

HRMS: calcd for CssHasNs042S - HCI, 805.2396; found (ESI+), 770.27028;
Example 30

({l(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl 2-furoate
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10

15

WO 2007/ 027599 PCT/ US2006/ 033516 Reference Conpound
119 i sobut oxycar bonyl

woRt7arts9but yl ) - N- (i sobut oxycar bonyl ) gl yci nat e PCTIUS2@6/033516

/ON ~AO1-y 5 Reference conmpound 120
I sobut oxycar bonyl

N-(tert-butyl)-N (nethoxycarbonyl)glycinate 10 10l O
-ON J~ 0 15 Reference Conpound 121

(5- et hyl - 2- oxo- 1, 3-di oxol -4-yl ) met hyl 4-nitrophenyl
carbonate 0 0)(0 0 >=0 0 NCO 'O 138 WO 2007/027599
PCT/ US2006/ 033516 The product of the Reference
Exanpl e was prepared using the conditions described
by R Sakanmoto et al, Chem Pharm Bull. 32(6)
2241-2248(1984). Reference Co ound 122

4- ni t r ophenyc{2- oxo- 5- pAény}~T 3- dl&ﬁﬂN49@I)nethy
carbonate O 10 The product oﬂltheiRefere ce
Exanpl e was prepaged ysi ng-Ahe

by R Sakanmoto et |al, ||Che R
2241-2248(198% ’
[ 5- (4- met hoxyphgnyl ) - 2- ok o- bt hyl
4-ni trophenyl bonat e

0 o]

7 o

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl 2-furoate and N-butylglycylcycline to give the product of

the Example.

MS (ESI) m/z 752.2 ((M-H)-);
HRMS: calcd for CsgHasNsO43 - HCI, 789.2624; found (ESI+), 754.29242;
Example 31

{[(2-{[(5aR,6a8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1 ,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
oxoethyl)(propylyamino]carbonyl}oxy)methyl 2-furoate
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15 0 20 The product of the Reference Exanple was

prepared using the conditions described by R
weakmmt®oet al, Chem Pharm Bull. 32(6), PCT/US2006/033516

2241-2248(1984). 25 139 WD 2007/ 027599

PCT/ US2006/ 033516 Reference Conpound 124

4-tert-butyl-1 0, 1

0- di et hyl - 3, 6- di oxo- 2, 7-di oxa-4-aza-1 O-sil aundec-1

-yl (2E)-3 nyl acrylate 0111~01UN A -,Si- 0 500

Trans-ci nn cCith(23.12 mol) and 1.0 M

t et rabut yl anfoni hydroxide (22.2 nmmol) in methano

are stirred for e hour nd e net hanol i.s renoved.

THE is added. To this sgfghrﬁﬁﬂis adggg\N/Cﬁa

2-(trinethy|shéyl)e hyl =

butyl ((chloro Fjax

nol ) and the m Xture|lis S

t enper at ur g £

residue i8 diluted withH ether. [fhe rlesgy fli ng [sol ution

is washed with water and briawe. dhe @Hganoc | &yer is

dri ed over magnesium sul fate, filtered and

Eng ntrat ed ynder reduced pressure to ileld 5.01 g

? q $e KEENPQEs)is pieparpsigdyshe procedyngf Exppknt. iuginpy t he

Retiieropadeay)uxgnasthyl F0roakeshdd NOM8pjIQY cyr&fcfif LR hve thg product

nd 124 the follow ng reference’ conpounds wer
> gftgg%%@ omthe appropriate carboxylic acids:

Ref erence Conpound 125 20 4-tert-butyl-1 0, 1

-dimget hyl- 3, 6-di oxo-2, 7-di oxa-4-aza-1 0-sil aundec-1
9@('E§§trﬂ’%a?§§n®-(%%ar boxylate 0 N ~e~i i Ol-1-10- O
O M (ESI) mz 510.3 25 140 WO 2007/ 027599

PCT/ US2006/ 033516

10 Example 32

1-({[(2-{[(7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)ethyl acetate

15

O CHz O OH O OHOHO O

The title compound is prepared by the procedure of Example 1, using 1-

20 [(chlorocarbonyl)oxylethyl acetate and N-butylglycylcycline to give the product of the
Example.
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Ref erence Conpound 126
4-tert-butyl -10, 10-di net hyl - 3, 6- di oxo- 2, 7-di oxa- 4- aza-

waQewikawmdecyl 4- benzoyl benzoate 5 MS ( ESI) paiaiS2006/033516

536.2 Exanple 1 ({[(2-{[(7S, |

@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,
11-tetrahydroxy- 10

10, 12- di oxo-5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et racen- 2-
MBKEﬁdwdF7261dXUBﬁﬁyl)(butyl)anrno]carbonyl}oxy)nethy

RN BTG OEo0 ikl -Jioo

n- Butyl gl ycyl cycline in acetonitrile/ DMPA (1:5),
sodi um car bonate is addegxmﬂm§3geaction mxture is
stirred for 5 mn and propanoic acid, 2-nethyl-

[ (chl orocarbonyl ) oxy] met hyl ester prepared according

ng N nt%g%%anﬁéﬁrbﬁﬁﬂ 47 b%drr%@thg%Hﬁ%nlnB I"Mgéj ; i atelcrahydroxy-

0, 121dioprg 5.52.6 6817t 1 (hlReyl! %@@tawﬁdﬂr%nr%ylmlﬁ?m e ( or

f
?&%@ﬁg&gp %n@ﬂ&%ﬁbm}toh!a!not@gw é‘g{fé‘gﬂi%&bﬁ/e m xture
poured slowy into a mxture of isopropanol and
ether. 1.OM HCQ in ether is added and the solid is
filtered. The solidis dlssolved vvater and is
extracted with methyl ene chl E%(?
product of the Exanpl 6Hz3 M5 (
141 WO 2007/ 027599 Pctguszooe/o
procedur ¢
chl ori de prep 3 E O 1
and F.J. Lund, Synt hegis, Dedenfg 99HOH 15 1166
and N-butyl gl ﬁ:yl cycl Pne or N pr opyT gl ycyl cycline the
foll ow ng Exanples 2-41 are prepared 5 Exanple 2

%é%ii%&%n"@réaarr%ﬁfﬁd)tzvr,h%.%?csgtar PRS0 6, 1
Cyclahexargaasiylliongd, [fahlorocarbonyl oxy]methyl ester

é%%o@%@%%fc?clﬁ%tg R the b its BeAiiy dr ot et racen- 2-

MS (ESI) m/z 756.08 (M+H);
HRMS: calcd for Ca;H49Ns042, 755.3378; found (ESI+), 756.34507;

Example 34
({[(2-{[(7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-tetrahydroxy-

10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl cyclohexanecarboxylate
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oxoet hyl ) (butyl ) am no] car bonyl } oxy) et hyl

4- met hoxybenzoate v NOH 1O ON / NHZ OH OOHO
WO00@027590 O / O The title conpound is prepar edPOY/USE®6/033516

procedure of Exanple 1, using 15

[ (chl orocar bonyl ) oxy] et hyl 4-nmet hoxybenzoate and

N- butyl gl ycyl cycline to give the product of the

Exanpl e. 142 WD 2007/ 027599 PCT/ US2006/ 033516 Exanpl e

3 ({I(2-{[(7S, | CHa

QaS) - 9- (am nocar boryd.) - 4, 7- bz s\sg\,éet hyqumng)Hs,l 8, 10a,

11-tetrahydroxy- 5 10,/12-di oxo-5, 5a, 6, 6a, 7—10 1

Ga, 12- oct ahydrot et racens 2-\ ] apa

oxoethyl) yl)am ) car banyl foxy

4rrethy|b§‘l\#’@ O N N o'z oH 0

0O 0 O 10 Theptitle oon”pounH | DHrepas y tthe

procedure of Exanple 1, using

[ (chl orocar bonyl ) oxy] et hyl 4-nmet hyl benzoat e and

N-butyl gl ycyl cycline to give the product of the

SRR Smbd s patas g BePone i phahe 1. boinG

5 eYqerexangBaRGUSdS, [(chlorocarbonyl)oxylmethyl ester and N-
B RO B LI brbach b eSSl Y1 i n0) - 1.8, 1

MS (ESI) m/z 70.64 (M+H);
HRMS: calcd for CasHsiNsO1, - HCI, 805.3301; found (ESI+), 770.36093:
10

Example 35

({[(2-{[(5aR,6a8,78,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-

15 oxoethyl)(propyl)amino]carbonyl}oxy)methyl 3,3-dimethylbutanoate

HsC

The title compound is prepared by the procedure of Example 1, using butanoic acid

7

3,3-dimethyl-, [(chlorocarbonyl)oxy]methyl ester and N-propylglycylcycline to give
20  the product of the Example.
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woxeEtony39y ( but yl ) am no] car bonyl } oxy) net hyl

5 tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1
Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

4-fl uorobenzoate N N OPOH Il ONI / NH2 HH N
roOHO OHO O OOF The title conmpound is prepared
by the procedure of Exanple 1, using 10

[ (chl orocar bonyl ) oxy] met hyl 4-fl uorobenzoate and
Mshutzydogsoarghioms| i ne to give the product of the

TR ofio £E e HER 7783438000 esiy? 7 3B,

@aS) - 9- (am nocar bonyl ) -4, 7-bi s(di met hyl am no)-1, 8, 1
Oa, 11- tetra hyd roxy- 10,&2- d Ii gﬁ‘lo- 5, ba, 6,6a,7,10,1
OGa, 12-octahyd rotet racen-’?—@ﬁ? i no}-2- 20

oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl 4- net hyl benz

RS G R BT BTHIE RSB B

{eyrahyuzoxr 6, ¢2Hdoso-df, 568 Bajz| 1€, 10a, Ibsdatahydrotetracen-2-ylJamino}-2-

chl ar.o bonyl ) oxylyet.hyl, 4: . n and
R SRS FET R A PRy M Ao SRARERERERRo: “F e
Exanple. M5 (ESI) mz 764.3 ((M+H)+); Exanple 6 10
({[(2-{[(5aR, 6aScys, 1
GaS) - 9- (amy bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,
11- tetrahydroxy- 4, 12- di oxo-5, 5a, 6, 6a, 7, 10,1
QOa, 12-oct ahydro en-2-yl]am no} - 2-
oxoet hyl ) (propyl )am no] carbonyl } oxy) net hyl

The title compound is prepared by the procedure of Example 1, using Butanoic acid,
3,3-dimethyl-, [(chlorocarbonyl)oxy]lmethyl ester and N-butylglycylcycline to give the

product of the Example.

MS m/z 00-304762LMS;
HRMS: calcd for Cs7Hs¢NsO4, - HCI, 793.3301; found (ESI+), 758.36071;

Example 37
{[(2-{[(5aR,6aS,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 2,2-dimethylbutanoate
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O 1HH=0O0OOMH ON J>NHZ \ H HOOH OO 15
The title conpound is prepared by the procedure of

waxzenTphe9d, using [ (chlorocarbonyl)oxy] nmet hyl PCT/US2006/033516

4- met hoxybenzoat e and N-propyl gl ycylcycline to give
the product of the Exanple. 20 M5 (ESI) mz 780.3
((MrH) +); 145 WD 2007/ 027599 PCT/ US2006/ 033516
Example 7 ({[(2-{[(5aR, 6aS, 7S, 1

GaS) - 9- (am ngear bonyl ) -4, 7- blfﬁ‘édl,n%t s hy | a0 Q’%S 10a,
11- 5 tetrahydroxy-10, 12-di oxo- 5) 5a, 6,184, 7H1—

0, 1Ca, 12€ Pat efraeen: 2-
oxoet hyl ) ( psopyl ) am n’\f&
cycl obut anecar

QxyTate W s P 2
\1~1 (/N 11 11 \*<// ~\H off ®0OlH d OcoHD The
title conpound is prepared by tH& pr‘bceo‘?ﬁre of Bkanpl e
1, using [(chIorocarbonyl)oxy]nethyl

I r hC eto
o R R Rraa S P B o REBRI AR U 70 4
%@M@Fq)caybonsfbk@fyim@hﬁ 2(% pmzatm{lmsma@aw - pltopylglycylcyclme to give
GR5) pr8ad R IOk HRABL , 7-bi s(di met hyl am no) -1, 8, 10a,
11- 20 tetra hyél y 10 12- di oxo- 5, 5a,6,6a, 7,10, 1
QOa, 12- oct ahydrot etracen-2-yl ] am no} - 2-
m@ﬁpfgd) BQW&WAS) am no] car bonyl } oxy) net hyl
4- 11

uor obenzoate F ~
HRMS: calcd for CasHagNsO42 - HCI, 779.3145; found (ESI+), 744.3452;

Example 38

({[(2-{[(5aR,6a8,78,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl cyclopentylacetate '

G/\n/ovo -
0 0 Hooho oPb &

The title compound is prepared by the procedure of Example 1, using

[(chlorocarbonyl)oxy]methyl cyclopentylacetate and N-butylglycylcycline to give the
product of the Example.

MS (ESI) m/z 770.7 (M+H);
HRMS: calcd for CssHs1NsO1, - HCI, 805.3301; found (ESI+), 770.36062;
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,[YOCH3 HBC/CH3 O H3CI-1 N/ NHH 1 00=04Y 1
1 NDNH2 H3CHOH OH40 OH OO 146 WO 2007/027599

wWOeCTI7WSZ2006/ 033516 The title conpound is prepRCeaSke6/033516

t he procedure of Exanple 1, using

[ (chl orocar bonyl ) oxy] met hyl 4-fl uorobenzoate and

N- propyl gl ycyl cycline to give the product of the
Exanple. 5 M5 (ESI) mz 768.3 ((MtH)+); Exanple 9 10
({[(2-{[(5aR, 6aS, 7S, 10aS) Fafmp 3ocar bonyl ) -4, 7- bi s(di
met hyl am no)-1,8,1 Ca, 11- tetrahydroxy-10, 12-d

I oxo-5, 5a, 6, 6a, 7, 10, 1

CH(2Y{P5aR 6alsyrS, maﬂ)rga@ﬁnﬁ&aydohﬁllmmbls@hmethylammo -1,8,10a,11-

0 r a n h i v
TR, R R B . PRy o2 o ool 2
OboéthyINbutly)dmNclEarddd@} dxylrbetO d0afldn@ne- TFegrbbxyidte
conmpound i s prepared by the procedure of Exanple 1,
usi ng Propanoic acid, 2,2-dinethyl-,

chl or ocar bonyl ) oxy] net hyl t and )

§ L Y S pro&hﬂ:t/ of the

N- pr opyl gI ycylgycline to 20 give the
@e (Egﬁ—-(ﬂz 730.3 ((

-H
O OH o] OH

[
H

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl adamantane-1-carboxylate and N-butylglycylcycline to
give the product of the Example.

MS (ESI) m/z 822.9 (M+H);
HRMS: calcd for C42HssNsO4, - HCI, 857.3614; found (ESI+), 822.39184;

Example 40
({[(2-{[(5aR,6a8,78,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl cyclopentylacetate
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147 WO 2007/ 027599 PCT/ US2006/ 033516 Exanple 10 5
({[(2-{[(5aR 6aS, 7S, |

wQ@a)7#Q739am nocar bonyl ) -4, 7- bi s(di net hyl am no) PCTAS1006/033516

OGa, 11- tetrahydroxy-1 0,1 2-dioxo-5,5a,6,6a,7,1 0,1

Oa, 12- oct ahydrotetracen-2-yl ] am no} - 2-

oxoet hyl ) (propyl )am no] car bonyl } oxy) net hyi

2 net hyl ropanoateCHS COHIC N/CH3 H3Q N
Thetle gonppaund ig prepatgd t)y--the Brogaqlquepf Example 1, usis€ H OH
ml&o@ﬂbgn@oxﬁx eTI’ﬁW cydiddetyReRA B 'P@pr?l@%ﬁQyéWe tdGve the

rocedure anpl e 1, using propanol c
OfsH e PEEm!®r ocar bony | ) oxy] net hyl est er and
N- pr opyl gI ycyl cycline to give the product of the

BB G 2 By 2 7103 (W) Bxampl e 11

IR BIS: Qalcard | , ,
o o O R e AT anded |

Oa, 12- oct ahydrotetracen-2-yl ] am no} - 2-

oxoet hyl ) (propyl) am no] cakemyeé hoxy) met hyI

phenylacetate OHC/CH3 H3CQ\ CH3 | NN HH=_ 0O~
OHO /N1 /| NHZ HBCHOH OHO OHO O 148

({[(2-{[(5aR,6aS,78,10aS) 9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl adamantane-1-carboxylate

The title compound is prepared by the procedure of Example 1, using
[(chlorocarbonyl)oxy]methyl adamantane-1-carboxylate and N-propyliglycylcycline to
give the product of the Example.

MS (ESI) m/z 808.8 (M+H);
HRMS: calcd for C4HssNsO12 - HCI, 843.3458; found (ESI+), 808.37604:;

Example 42
({l(2-{[(5aR,6a8,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 3,3-dimethylbutanoate
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WD 2007/ 027599 PCT/ US2006/ 033516 The title conpound
is prepared by the procedure of Exanple 1, using

woenwaneageti ¢  acid, [(chlorocarbonyl) oxy] net Rgi/Usst06/033516

and N-propyl gl ycylcycline to give the product of the
Exanple. 5 M5 (ESI) mz 764.3 ((M+H)+ Exanple 12 10
({[(2-{[(5aR, 6aS, 7S, 1

@aS) - 9- (am nocar bonyl ) -4, 7-bi s(di met hyl am no)-1, 8, 1

OGa, 11 - tetrahydroxy-1 0, 1 2-dioxo-5,5a,6,6a,7,10,1

QOa, 12- oct ahydrot etracen-2-yl ] am no}- 2-

oxoet hyl ) (butyl ) am no] car bonyl }\Qxy)/met hyI P @S
phenyl acetate O H3C~ , CH3 H3c~ Il NN H l’E\j_ 00

Il /o0 ¢ Jo NHZ HOQO

na\i/§p ared by
usi{ng uging benzgeneacetic @

rbonyl)oxyf me t no- N by glys A Pk
gi ve the produc%/t he Exampl e. 5 ( ;

((MHH) +); 149 WO 2007/ 027599 PCT :

Exanple 13 5 ({[(2-{[(5aR 6aS, 7S, |

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahyd roxy-10,12-d ioxo-5, 5a, 6, 6a, 7,10, 1 Qa,

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (butyl)am no] carbonyl }oxy) net hyl pivalate N

\N HOH O\~ HO-/ NN NH2

To a solution of 9-amino-minocycline monosulfate (0.0055 mol, 3.135g, 1 equivalent)
in a mixture of 12 ml of acetonitrile and 50 ml of DMPU is added 1.66 g (3
equivalents)of triethylamine and Reference Compound 109 (0.012 mole, 4.88g),
3,3-Dimethyl-butyric acid [tert-butyl-(2-isobutoxycarbonyloxy-2-oxo-ethyl)-
carbamoyloxy)-methyl ester. The reaction is stirred at room temperature for 2 hour, 1
mL methanol is added, stirred for 5 min. and the mixture is poured onto a mixture of
500 ml of ether and 100 ml of isopropanol. Solid is collected and purified by
extraction to give 1.5 g of the product of the Example.

MS (ESI) m/z 758.55 (M+H);
HRMS: calcd for Ca7HsiNsO4 - HCI, 793.3301; found (ESI+), 758.36201;

Example 43
Prepared according to Scheme Il
({l(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-tert-butylbenzoate
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OOOHO 10 OOHOOH O The title conmpound is
prepared by the procedure of Exanple 1, using

woroepannide acid, 2, 2-di et hyl -, PCT/US2006/033516

[ (chl orocar bonyl ) oxy] net hyl ester and

N-butyl gl ycyl cycline to give the product of the
Exanple. 15 M5 (ESI) mz 744.3 ((MtH) +); Exanple 14 20
benzyl 2-{[(5aR 6aS, 7S, | HaCuo.CHz  HgCu, .CHg
QaS) - 9- (@ _Bdcar bonyl ) - 4 ¢4 bi s(df met byl a®i no)-1, 8, 1

On, 11- t i ahysixoxy- 1649d-dhi o Se By 63 P10, 1
Qa, 12- oct ahydt aqacen- Ayl ﬁ
oxoet hyl (propyl’) carba nate 1N

. = NH2
0 BHIO 0O HO
OHO CHOO 25 180 WO 2007/ 027590 Pt uS2086/ 033516

The title conpound is prepared by the procedure of
I : [ b I f
RE Rraes TRy a el mated P P sBAfTRR fMeserenes Compound
1G9 fhranat eroductofIdR Feantiadie fusthiet contacted with @eanniheminocycline
.oduct of..th I | MEH) +) ;
Biehe caftubrio RaTRISRR B Madrda B 69 Sdnpldi )
(ESI), 706.31133; Exanple 15 10 ethyl

@é{é&?gga@%%ﬁéﬁw y1)-4, 7-bi s(di net hyl anino)-1, 8, 1

KARMEL calcé foratiyidy:NxG . 1ACH B58i345%8-6ursh(ES|-6a820. 30074,

(a, 12-oct ahydrotetracen- 2-yl ] am no}-2- oxoethyl (pro
pyl )carba mate H3Cl--1 N/ CH3 H3C. N/CH3 HH H3CO
O=O ONI N2 H3IC H Example 44

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methy! 2,2-dimethylbutanoate

The title compound is prepared by reacting the product of the reaction of N-(tert-
butyl)-N-({[(2,2-dimethylbutanoyl)oxy]methoxy}carbonyl)glycine using the conditions
of Reference Compound 109 with 9-aminominocycline using the conditions of

Example 42 to give the product of the Example.

MS (ESI) m/z 758.63 (M+H);
HRMS: calcd for Ce/HsiNsO12 - HCI, 793.3301; found (ESI+), 758.36119;
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15 OHO0O OH O O The title conpound is prepared by the
procedure of Exanple 1, using ethyl chloroformte and

wokpr7opyi9gl ycyl cycline in the presence of sodi BOT/US2006/033516

carbonate and DWMPU in acetonitrile to give the

product of the Exanple. 20 MS (ESI) mz 644.3

((MtH) +); HRWVS: cal cd for C31H41N5010 - HOA, 679. 2620;
found (ESI+), 644.29398; 151 WD 2007/ 027599

PCT/ US2006/ 033516 Exanple 16 5

i sobutyl 2-{[ (5aR, 6aS, 7S, I% 1924 am nocar bonyl ) - 4, 7- bi
s(di methylam no)- 1,8,1 O, 11 -tetrahydroxy 10 1
2-di oxo-5,5a,6,6a,7,1 0,1 QCa, 12-oct ahydrot et racen- 2-

yi ] ani no} - 2- oxoet fw@%e&x&&eag*@@%ﬁ@n&u HSCI I-I N, CH3
H3Cl --1 N CH3 H%
@xe- {[aaamm?mofaﬁ@ (arﬁ@owbp@fl)c%ﬁr?dﬁﬁ%‘eﬂy'%%@a? d sy &
lteﬁ? %Jﬁ 8.4k B B6E, 7110 16%i 1@90dt§r%|=5t¥t|racen 2-yllamino}-2-

mateandN— y fycyccmelnth
m@ﬁwﬁﬁéﬁ@mﬁ)émlﬂﬁﬂﬁaf@?wg @g@eﬁ‘r&{ﬂz Pﬂarﬁ’@@ﬁ onitrile
to give the product of the Exanple. 15 M5 (ESI) mz
672.3 ((MrH) +); M (ESI) mz 336.9 ((M2H) 2+); HRWVES:
cal cd for C33H45N5010 ' HC, 707.2933; found (ESI +),
672.32618 20 Exanple 17 ({[yGBZ;{[c(i-@aRrQaS,,

CaS) - 9- (am nocar bonyl )_, &, gHb| s(di met,tpyl ﬁnlﬂno) 1, 8, 10a,
11- tetrahydrgxy- 10, 59 OH1 Oa,
12- oct ahydr ot tT gaceny Hfa\ NH,
oxoet hyl) (mﬂ(%gam/no ta Poxy m@%b i anoat e
152 WD 2007/ 0271099 PCo/ US2006/ 08B5D6 o]

Reference Compound 58 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 730.38 (M+H);
HRMS: calcd for CasHa7Ns012 - HCI, 765.2988; found (ESI+), 730.33002;

Example 46
{[(2-{[(5aR,62a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,1 0a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl cyclopentanecarboxylate
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H3CIN N/ CH3 H3C- N/CH, HH=_ OH | ~ OONNHZ
H3C ~~ YH= OH 00 OHO OHOOThe title conpound

woOo@reep@ ed by the procedure of Exanple 1, usPa@/uUS2006/033516

hept anoi ¢ acid, [(chlorocarbonyl)oxy] nethyl ester and
N- butyl gl ycyl cycline to give the product 5 of the
Exanple. M5 (ESI+) mz 772.2 (MtH); HRMS: cal cd for
C38H53N5012. 2. 00 HCl, 843.3224; found (ESI+),

772. 37696; Exanmple 18 ({[(2-{[(5aR, 6aS, 7S, 1

GaS) - 9- (am A b I)-4,7-bis(dirrethylarrino)-l,8,10a,

11- 15 tetrah |
%acen chxl L@m no} 2—10\ _C

Oa, 12- oct ahydr ot
oxoet hyl ) (but yl ) amyno] car bohyl }oxy met hyN

cycl obut anecar goxylpat e H3C dd! N
,CH HHOH 0W=lydo P ‘e H OH O O 20
The title ound i 9| prep ! gdur f
Exanpl e 1, q_gglp Chtof over t 3 \ A

cycl obut anecar %ﬁw ate 'and ycI ilne to

give the prodt of the Ex3 ' Mz 742.3
((MtH) +); 25 HRMS: cal cd for 036H47N5012 2 00 HCO,

S35 QAT 5 0 BB RS0

dd8)and-tha piadoctofiseidykeaction 7s hirbéocaniadigd with B@midorBindeline

}%Ingf:tﬁé %9’3%"9‘{“%@5%8@% 42 L?é%eﬁh%%?%ugﬁo@hélgx%&e

MS (ESI) m/z 754.09 ((M-H)-);
HRMS: calcd for Cs7H4gNsO4, - HCI, 791.3145; found (ESI+), 378.67644;

Example 47

({[(2-{[(5aR,6a8,73,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,62a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-methylbenzoate

HaG HaCx, -CHs N-CH

gsWSs sV,

oH 6 o’'B
Reference Compound 60 is reacted under the conditions of Reference Compound

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

174



10

15

20

25

H3
wORB7TNBIZAS99H3IC H OH OH

pro

ch

oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl hept anoat e

o H3C OH3C N /CH, QN/CH3 HH1 OH 00 YOI ~
OOH OO 10 The title eOomUS2V6/033516
is prepared by the ocedure of Exanple 1, using

Hept anoi ¢ acid, [(chlorocarbonyl)oxy]methyl ester and

N- propyi gl ycyl cycl ine to give the product of the

Exanple. 15 M5 (ESI) mz 758.4 ((MH)+); HRMS: cal cd

fid6 (ESHHEZNM3052 (M+HE , 793. 3301; found (ESI+),

cﬁé 6%‘2%%63?@’&%‘%% 7?03?%[@{%’&4 &éﬁw Zﬁ,ﬁ'ﬁégss 1, 8, 10a,

- tetrahydroxy-10, 12-di oxo- 5, 5a, 6, 6a 7, 10,
Oa 12- oct ahydr ot etracen- 2- amn
oxoet hyl ) (butyl ) am no] car b%)?"fbl'p}l 4@) rret hyl
4-tert-butyl benzoate CH3 H3C NV CH3 H3C NV CH3 H3C CH3
HHOOH H3C OO N NHZ -.by 25 OO OH O CH
010 O 154 Vo 2007) 6392487 BbP s iheRle the 1itl e
({i(@}d(ﬁauﬂ% #aS, P8 4 Pal e (dyinbtebamyt)ek thbisédimktHylcanpd e ,8,10a,11-
S B crbe PERERL RO LML TBL Mlcciantotacenez g2

tMetmr)@embutybz&mtrio;;:aEbcmmd)w)méthyl heptanoate

HaC\N/CHs HiC_ _-CHs

/\/\/\”/HSCY\)I\

o)

Hs

Reference Compound 61 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 772.45 (M+H):
HRMS: calcd for CasHssNsO12 - HCI, 807.3458; found (ESI+), 772.37695;

Example 49
Prepared according to Scheme Il
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl propionate
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wazo7H{pt29{ [ (5aR, 6aS, 7S,

10

15

20

M5 (ESI+) nmlz 820.2 (MtH); HRMS: cal cd for C42H53N5012
- HCl, 855.3458; found (ESI+), 820.37684; 10 Exanple
PCT/US2006/033516
10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no)-1, 8,1
(e, 11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10,1

Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

oxoet hyl ) (butyl ) am no] car bonyl } oxy) et hyl

1, 1' - bi phenyl - 4- car boxyl ate 15 H3C H3C~ N / CNI N
/CH3 HHOH OONI _ I™N#" N = H T} +0 (ONO)
O O The title coppound is p epared by o h% procedure of
Exanple 1, usin (ghl or geayy pH

blphenyl 4- car bo ylate an I line to
th he BXxa 5 iy NHz
2 07/ 275\9§eP US 006/ ?'0335 B 340. 3

( ( MtHp+) ; cal cd for CH4H4S , 0875. 3145;
found (ESI +) 840. 34337; 5 Eanple 22
2- {[(5aR 6as, 7S, 1
%er £raTARRUAEIEBHS r9actedungies thgi Geaeitigns:efi Rrfgrencg Cempound
%é-aﬂd tﬂeeér{)é’tn‘)l’ dF 1 rebclon & f!?d‘tﬁgr ‘é?Sﬁtaéteéfwtﬁ Pamihomirtdedcline

, 12- oct ahydr ot et racen-2-yl ] am no} - 2-

ou@@@ KA gqneitiegs pipxana)ie 42 ER)@I'W }Wﬁl&t |{/ihe Example.

3, 5-di net hyl benzoate 10 CH H3C H3CN H3 H3C,NCH3 3 H
O-0 N4=zHNH2 3 y NHC OH OH O CHO The title
conmpound i s prepared by the procedure of Exanple 1,

using 15 [(chl orocar bmgﬁgggw/}m?g |3X|\/I+H)
3, 5-di et hyl benzoat e an

N but C t '
the prididMst caled 1o Satbeelieblie. HC! Yo Oby 5 bSahd (E8F 91 6181,
Example 50
{[(2-{[(5aR,6a8,7S,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methy! cyclohexanecarboxylate

NH,

Reference Compound 63 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.
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M5 (ESI) mz 792.3 ((MtH)+); HRMS: cal cd for
CA0H4A9N5012. 2. 00 HO , 863.2911; found (ESI+),
20 Example 23 ({[(2-{[ (5aR, 6aS, 7SpPCT/US2006/033516
@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1

Ca, 12- oct ahydr ot etracen-2-yl ] am no}-2- 25

oxoet hyl ) (butyl ) am no] car bonyl } oxy) et hyl

t hi ophene- 2- car boxyl ate 156 WD 2007/ 027599

PCT/ US2006/ 033516 H3C H3CIIl ,CH3 N H3C~- N/CH HH
= OH ONN2 NHOMH roOHOOHOO Oo0 s The
tMS|(ES¢)Oﬂ7lZ(YlTD(BGI($/1+[H£paI ad by the procedure of Exanple

Y Sl e oy BCL LSRRI G ctrat4nee o

give 5 the product of the Exanple. M (ESI) mz 770.1

((M:tH) +); HRMS: cal cd for 3%35?0128 - ,
805. 2396; found (ESI+), 77 10 Exanpl e 24

({[(2-{[(5aR, 6aS, 7S, 1

GaS) - 9- (am nocar bo di,met hyl ani no) - 1, 8, 10a,
11-)15 §etra hydr oQ;yfe%reEf‘C&?@“ t(gg gé/rgeg]a )7 10,1

CH[(2- 2[(5&?( 6y, dBoi0at)- aitemmﬁeqrbbwh-‘h@}mad|methylamino)-1 ,8,10a,11-

SN PR 0L 630N SR 2 e >

H3>©ethI)(té]ﬁ{butﬂiahimd])@rﬁbﬂyl}wmkwm 5Mire{dylbei3foate

3 H3C ,CH3

JW ¥

OH O OH O

Reference Compound 64 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 792.32 (M+H);
HRMS: calcd for CsoHsgNsOs2 - HCI, 827.3145; found (ESI+), 792.34613;

Example 52
{[(2-{[(5aR,6a8,73,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-fluorobenzoate
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OHOHO OHOO 157 WO 2007/ 027599 PCT/ US2006/ 033516
The title conpound is prepared by the procedure of

waxzenTphe9d, using [ (chlorocarbonyl)oxy] nmet hyl PCT/US2006/033516

10

15
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25

bi phenyl - 4- car boxyl ate and N-propyl glycylcycline to
give the product of the Exanple. 5 M5 (ESI) nmlz 826.4
((MtH) +); M5 (ESI) mlz 414 ((Mt2H) 2+); HRWVS: cal cd
for CA3HA7N5012 ' HCI, 861.2988; found (ESI+),
826.32782; 10 Exanple 25 ({[ (ICL[ (G&R, 6HS{SCHE
0aS) - 9- (ami nocar bonyl % 7,05ss( di thyHamme) - 1, 8, 10a,
11- 15 tetr l droxy 4@ - 0 OXG OHpa,

12- oct ahydr bmk
oxoet hyl ) ( pregyN) arﬁ‘ﬁo on)g
t hi ophene- 2- car boxyl ateol O BIBIC(} (ar. eB3C~ N
/ICH3 HHI 0O0OH "~~NI I N2 HBCH= OH OHO
OHO0O O 20 The title conpound is prepared by the
procedure of Exanple 1, using

[ (chl orocar bonyl ) oxy] nmet hyl thi ophene-2-carboxyl ate

and N-propylglycylcycline to give the product of the
Erefepdree Cimpdibd\66 iQ%Zfeﬁ&ﬁE@BthB@EhdﬁM/Rlﬂ@@mﬁe CivBpound

gﬁ%ﬂ%é)p’zgdﬁu&%m(éal}g@at%n is ur%h%?lcgntacted W|t§ "9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 782.3 (M+H);
HRMS: calcd for CegHasFN5sO12 - HCI, 817.2737; found (ESI+), 782.30406

Example 53

Prepared according to Scheme 2
{[(2-{[(5aR,6aS,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyi)(tert-butyI)amino]carbonyl}oxy)methyl 3-methylbutanoate

HsC

CHs
H3C¥ o

N

Reference Compound 66 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.
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HRVS: cal cd for C35H41N5012S - HCl, 791.2239; found
(ESI+), 756.2532; 5 Example 26 ({[(2-{[(5aR, 6aS, 7S, 1
bi s(di met hyl am no) PLTAS1006/033516
(Oa, 11- tetrahydroxy- 10, 12-di oxo-5, 5a,6,6a,7,10,1 Ca, 1
2-oct ahydrot etracen-2-yl]am no}-2- 10
oxoet hyl ) (propyl ) am no] car bonyl ) oxy) net hyl 3, 5- di et hyl
benzoate CH3 1 0 H3COH3IC N/ CH3 H3C,~. X N/CH3 1
@jmlzﬁﬁmﬂﬂ)y NNH2 HOHOOH OO0 15 The title

UE'?%“ @h?@p%@éfebeﬁw FiGky ARt 1 P E b PR bat o

and N-propyl gl ycylcycline to g| ve the product of the
Exanple. 20 M5 (ESI) mz 7EZ;8 g H) +); HRMS: cal cd
for C39H47NS012 - HCOl, 813F%BRC Sfound (ESI +)
778.32984; Exanple 27 ({[(2-{[(5aR, 6as, 7S,

TS PR TR aeebacpbbh £ acllef Qb

Oaatrbaywomm@,drz@imrme 63;7y10, 808, T ctahydeteradey-2-¢ amino}-2-

p m hene- 3- car boxyl at e
UL AR T DR Tl
N,CH3 H3CNIl N,CH3 HH _0 YOO OHd I I NNH H3C
J>-N= OH OHO OHOO 5 10 The title conpound is
prepared by the procedure of Exanple 1, using [(ch

| oroca rbo nyl)oxy] methyl thieptiene- 3- ca‘r\b@ﬁyl ate

and N-propyl g ycxl cygl i ng to . g i
Oj/ >l/ OH (¢} OH o o]

Reference Compound 67 is reacted under the conditions of Reference Compound

g

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 770.4 (M+H);
HRMS: caled for CssHs1NsO4, - HCI, 805.3301; found (ESI+), 770.35888;

Example 55
Prepared according to Scheme 2
({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-(trifluoromethyl)benzoate
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gi ve the product of the Exanple. 15 M5 (ESI) mz 756.3

((MtH) +) ; HRMS: cal cd for C35H41N5012S - HC
w0210722399 found (ESI+), 756.2547; Exanpl e 28PR0/US2006/033516

({[(2-{[(5aR, 6aS, 7S, |

@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,

11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yl ] am no} - 2-

oxoethyl)(propyl)an1nogcarbonyhps«ﬁyﬁﬁthV#l N-C

4-tert-bytyl benzoate 253160HWO 2007/ 02A59H
PCT/ US20. 16 CH%C HBC O R 'EE N
/CHB H H = o | 0

The title corpo d\i‘/s h’]”ep red byt hé
Exanpl e 1, using5 [(cHhdorocar bongH) &y]‘ﬁ’étl@l o
4-tert-butyl benzoate and N-propyl gl ycylcycline to give
the product of the Exanple. M5 (ESI) niz 806.4

(Refibriioe CompbBUr{cERS )5 redictedi 03ded the oargiipns pf Referaqrpsiompound

cd for {0
308 e s S e LB i R g s hocvoine
5 Ensmlgphesc@rﬁjlt(o[nb(oZE{@r(nElaRZﬁag;vpﬁwe product of the Example.
@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1,
8,10a,11- 5 tetra hydroxy-10,12-dioxo-5,5a,6,6a, 7,

s Ewnﬂf%ﬁzﬂaﬂdyub ;ot etracen- 2-yl ] ani no} - 2-

a o] car bonyl } oxy) et hyl
Wﬁ?i%%‘i@ R Rélo% ‘ate H3C H3C~ , CH, H3C~ / CH3
HRMS: calcd for ngH44F3N5O12 HCI, 867.2705; "found (ESI+), 832.30055;

10
Example 56

({[(2-{[(5aR,6a8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,1 0a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
15 oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl cyclopropanecarboxylate

HiCuy-CHa  HaCuy-CH

HaC N” N
CH, H BX_on
HaC o)
0_O._N NH
~ = 2
hig N OH
0 o) OH O OH O O

Reference Compound 69 is reacted under the conditions of Reference Compound
20 109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 728.34 (M+H); b

HRMS: calcd for CasHasNsO12 - HCI, 763.2832; found (ESI+), 728.31289;
25
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NN HHOH OONNH, HOHY roOHOOHOO OOs
10 The title conpound is prepared by the procedure of

waxzenTphe9d, using [ (chlorocarbonyl)oxy] nmet hyl PCT/US2006/033516

10

15

20

25

t hi ophene- 3-car boxyl ate and N butyl gl ycylcycline to
give the product of the Exanple. 15 Ms (ESI) m z
770.3 ((MtH) +); HRMS: cal cd for C36H43N5012S - HCI,
805. 2396; found (ESI+), 770.27028; 20 Exanple 30
({[(2-{[(5aR, 6aS, 7S, |

®aS) - 9- (am nocar bonyl ) - 4, 7-bi Sél I}'Et hyl am no) -1, 8, 10a,
11- tetrahydroxy- 10, 12- di ox&%BP8276, 6a, 7, 10,1

Oa, 12- oct ahydrotetracen-2-yl ] am no} 2-

t hyl) (butyl th 2froate25
065 WD 2007 057505 BEPPUSCHBIEIET e rac
HB 2N 52 668 AS) 10a8)-94(amninochrbidhl/1)-4 QMdIM@Fr\WadﬂnQﬂ1 J8o1061‘|1-
a_lér@gw%y—gb,?%—)gg%g{}og@t%}ké?rﬁ)gmé\?@oct hyolo cgte rgcge%- —yl}_(amlng}-z-

oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl adamantane-1-carboxylate

Reference Compound 70 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 822.5 (M+H);
HRMS: calcd for CyzHssNsO4, - HCI, 857.3614; found (ESI+), 822.39237

Example 58
butyl 2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl(tert-butyl)carbamate
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[ (chl orocar bonyl ) oxy] met hyl 2-furoate and
N-butyl gl ycyl cycline to give the product of the

werzenTphe9910 Ms (ESI) mz 752.2 ((MH)-); HRVSPCTAISZ®6/033516

10

15

20

25

30

for C36H43N5013 - HCl, 789.2624; found (ESI+),

754.29242; Exanple 31 15 ({[(2-{[(5aR 6aS, 7S,

10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di net hyl am no) -1, 8, 10a

, 11- tetrahydroxy-10, 12-di oxo-5,5a,6,6 a, 7, 10,1 Qa,

1Tﬂe titté aorhyaslindds etapacs! by-tRe prdcaturersd Example 42, using 1 equivalent

BB 58 SR HAE RO o bt S bea NefpedRRa roony)-
ON (3 Chutd)dly dihat©RBfdBhceExtgT2 It Cio-givd\thdl dbilicB ofthbl exéinple.
OOHOO The title conmpound is prepared by the

procedure of Exanple 1, using
[ S (ES poaradsrd (M-eXy ] met hyl 2-furoate and

LR iINGDS e ARk R B R 24487
2-
%)a(s§[(9 (gEn(zgca:rbonyl) 4, 7 b| S[gld|569t hyl am no) -1, 8, 10a,

11- tetrahyd roxy-10, 12- d 5a, 6, 6a,
7,10, 10a, 12- oct ahyd rotetra ce n-2-yl] ami no}-2-

JEP USRS T B RSO e il il

01.8H®a0 THe@rhYOrOHEHD! 2 dibke-5t52t,6,8a,¢ d Apdari@-ocahyd epetramen-2-

VIR e by B T and

N- butyl gl ycyl cycline to give the product of the

HaC

CHa Hsci/

ch)\/o\"/N

0 OH O OHO O O

The title compound is prepaied by the procedure of Example 42, using 1 equivalent
of 9-amino-minocycline and 2 equivalents of isobutoxycarbonyl N-(tert-butyl)-N-
(isobutoxycarbonyl)glycinate, Reference Example 119 to give the product of the
example.

MS (ESI) m/z 686.3 (M+H);
MS (ESI) miz 1371.7 (2M+H);
HRMS: calcd for CasHerNsOs - HCI, 721.3090; found (ESI-), 684.32433;

Example 60
methyl 2-{[(5aR,6a8,7S,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a, 12-octahydrotetracen-2-ylJamino}-2-
oxoethyl(tert-butyl)carbamate
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Exanpl e. 164 WO 2007/ 027599 PCT/ US2006/ 033516 M5
(ESI) mz 716.14 (M+H); HRMS: cal cd for C34H45N5012,

wo2e0730699 found (ESI+), 716.31469; Exanpl e 3BCH/US2006/033516

({I(2-{[(7S, | o |
@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,
1 1-tetrahydroxy-

10, 12- di oxo-5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et racen- 2-
yl ] am no} - 2-

oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl

cycl ohexanecar boxylate 10 CH3 CH3 H3C, N H3C N, CH3
OH O O0--110 N, J~ N\ I \HsCl J8HZ (HO Ha O OHOHO O
The title conpound HiGs @ epar by mherJ"-'ocedure of
Exanpl e 1, using E0% AQH
[(chlorocarb n gxy h
N- propyl gl ycyl3cy \(tu\
Exanpl e. NB(ESI)OMZ 75 H MyH) ;oHERYS: ccal cd for
C37H49N5012, 755. 3378; f ound (ESI +), 756.34507; 20
Exanple 34 ({[(2-{[(7S, |

Ca) titR- do&mona@ & hrepared b4 te iwoéédﬂréfst ma EIQ) us1ng§1 &G valent
10, 12-di oxo-5

d 10a
B NPl Te, a2 SV ARG ob s iass carbony! K(ertbutyi-N-

oxegtidxytarbbmily-mate Réfersnee wb&n 2R gwb the product of the
F%?l ohexanecar boxyl ate 165 WD 007/ 027599

006/ 033516 CH3 1-13C H3CN H3C.N,CH3 O OH O/
ON~N\V 1T wos- NH2 0 0O HOHO O The title conpound is

H\/lg%_e—_léﬁ mlz%dlg?wpmcedure of Exanple 1, using
MS (ESI) m/z 322.6 (M+2H);
HRMS: caled for C31Hs1N5O040 - HCI, 679.2620; found (ESI-), 642.27736;

Example 61

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl pentanoate

HaC
CH
HC—Y O

HSC/\/\“/OVO\H/ N\/”\H
o) @)

Reference Compound 71 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.
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5 cycl ohexanecar boxylic acid,
[ (chl or ocar bonyl ) oxy] net hyl ester and N

wouaooriogtgeyl cycline to give the product of thePExaspioe/033516

M5 (ESI) mz 70.64 (MtH); HRMS: cal cd for C38H51N5012
- HCl, 805.3301; found (ESI+), 770.36093; 10 Exanple
35 ({[(2-{[(5aR, 6aS, 7S, 1

@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di nmet hyl am no) -1, 8, 10a,
1MS tES|y iy T DEY-H)0, 12- di oxo 5, ba, 6, 6a, 7, 10,

G e e R B A A I PEITE hy|

butanoate CH3 H3C --( CH3 O H3CIII N, CH3 H3Cl -1
,CH3 HH O~O—— I\ 1 NH2 H3C~~N
HOH OHO0 OH O O The tltaxgmé%grl:ép@zound i's prepared by

5 the procedure of Exanple 1, using butanoi c aci d,

10

15

20

25

3, 3-di et hyl -, [(chbpg%?ead'gc%gyd%%y%% ester and

N- propyl gl ycyl cycl i ne Ve roduct of the
EX¢(2pll(6aR,B&6, mwm@ﬁwﬁgrm@w@szm@r@aaﬁmm% &1Ga,11-

00,304 I

s dahy e P o Sy M Elas T ARS R ragi e yamino) 2
( {0§<(><2thyfl{((éﬁ’akﬂjtﬁmlﬁﬂcaﬂbonyl}oxy)methyl cyclobutanecarboxylate

®aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1

Oa, 12- oct ahydr ot et racen- 2- yl]blfﬁ\r,hoPHQ HaC. ~CHs

oxoet hyl ) (butyl ) am no]€ar I}oy) netmyIH T
3, 3-di net hyl but anoath3 Zae '

mc~_N/%& i N\/ILN (_)H ' NH,

OH O OH O O

Reference Compound 72 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 742.4 (M+H);
Example 63
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 3-cyclohexylpropanoate

HiC.. .CHs  HsC.. .CHs
Hj N N
CH HOHY oy
oy 9 9098
ovo\n,N\/U\N A NH,
o o H v 6 oD o
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1 0OOH HCN_NH2 HOH 10 HOOH OO The title
conpound is prepared by the procedure of Exanple 1,

wagberg2B9p anoi ¢ acid, 3, 3-di net hyl -, PCT/US2006/033516

10

15

20

25

[ (chl orocar bonyl ) oxy] net hyl ester and

N-butyl gl ycyl cycline to give the product of the
Exanple. 15 M5 nfz 00-304762LMS; HRMS: cal cd for
C37H51N5012 - HC, 793.3301; found (ESI+), 758.36071;
Exanmpl e 37 20 ({[(2-{[(5aR, 6aS, 7S, |

Thol i R AR -120¢ oL b SR e cififoune

G049 2na thegirydirad bEsaid ceanti@r iglflirdmar cohtated with 9-aminominocycline

oxaet hyl rapyl)am n b 0 t hyl

D195 G MasenDliBlY bl S 42 1e N A s kg rampie.

PCT/ US2006/ 033516 CH H3C~N'CH3 H3C', NCH3 3 HH =_
7 Ol\ O~~N~- NHZ H3CH= O

%@@C@Fﬁ%&% 1e compound is prepared by the

procedure of Exanple 1, using

[ (chl or ocar bonyl ) oxy] net hytxgmﬁ-g%hmet hyl but anoat e and

N- propyl gl ycyl cycline to grve the product of the
Exanple. M5 mlz 00-304763LMs5; HRMS: cal cd for

ORI sy oy A o1 -

CeBphgdroayr 0.0 2 alidxorby 59,6 62,7, 1], Klac Zrecthalyidaoteiagent2-gangag)-2-

ol B Ay Rt it

Reference Compound 74 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 812.4 (M+H);
MS (ESI) m/z 406.7 (M+2H);
HRMS: calcd for CagHisFNsO43 - HCI, 847.2843; found (ESI+), 812.31518;

Example 65
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl cyclohexylacetate
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oxoet hyl ) (butyl ) am no] car bonyl } oxy) et hyl
cycl opentyl acetate 15 HSC,N,CH3 HBC NCH3 H3ICHH- O

WO N ( NH2 O O H OH O HO HHO O 20 The PCTius2006/033516

10

15

20

conmpound i s prepared by the procedure of Exanple 1,
using [ (chlorocarbonyl)oxy] methyl cycl opentyl acetate
and N-butyl glycylcycline to give the pr oduct of t he
Exanple. 25 M5 (ESI) nmz 770. Z'bé % F%II\/% l.cd for
C35H51N5012 - HCI, 805H;8301; net { ESI “K79.'86062;
168 WO 2007/ 027599 Pq:[/ 086/ 033516 __EBxahle N
({[(2-{[(5aR 6aS, 7S, 1 0

QaS) - 9- ( apiqgear boqyld< ANT Bk @ - - 302,
11- tetr @ oxyt 10, 12-idi oxo- §, 6, OHlo, 1l Ca, 1
2-octa hyvrotet?a cen®2-yl] am i"rﬁo?— 2.OM

oxoet hyl ) (butyl)am no] car bonyl } oxy) net hyl

adamant ane- 1-carboxylate N NQ H OH TNH2 O0--/ NN

(R@fe@er@e@dJrﬁpc[quHSCE Teestad urider thempoditiong of Refersace Gopound
[ (R PAPEEIRES by e clon s rifhichSatdeied yith o gminominocycine

ansjng\nmwluglbys;w E)gaﬂhpl@ 42 taogive theeprothect pf heuanmpie.t he
Exanple. M5 (ESI) mz 822.9 (MtH); HRMS: cal cd for

C42H55N5012 - HOA, 857.3614; found (ESI +), 822.39184;

1MSE>Eéih)ph(z7m2(@\{lm {[(5aR 6aS, 7S,

M 6t %%@J@D&% HO, 38;2% 3§(S§ fﬂgﬁ(ggégﬂj 3@%3%?& 10a,
Oa, 12- oct ahydr ot et racen 2-yl]am no}-2- 20

oxoet hyl ) (propyl ) am no] car y) net hyl
cycl opentyl acetate H3C. N E%éﬁéc -~N/CH3 000 O
",-r OF13C/ ~/N~H NHZ #g=X OH O OH O O

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 2,6-dimethylbenzoate

CHs O
Reference Compound 76 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 790.4 (M-H);
HRMS: calcd for CagHagNsO12 - HCI, 827.3145; found (ESI+), 792.34423;
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waberg27999 chl or ocar bonyl ) oxy] et hyl

10

15

20

169 WD 2007/ 027599 PCT/ US2006/ 033516 The title
conpound is prepared by the procedure of Exanple 1,
cycl opent yPataiSai06/033516
and N-propyl gl ycylcycline to give the product of the
Exanmple. 5 M5 (ESI) mz 754.2 ((MH-); HRMVS: calcd

for C37HA9N5012 HCl, 791. 3145; found (ESI+),

756. 34433; Exanple 41 10 ({[(2-{[(5aR 6aS, 7S, |

@aS) - 9- (am nocar bonyl ) - 4, =xang(e6Tret hyl am no) -1, 8, 1

Ga, 11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1

Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

o024 [tB4R), 698, 8P yI0x a)-tarhinacdrboryl )} o %p)siditmiestylamino)-1,8,10a,11-

SRR AIEI S S0P ATE B E3E b Pl AR AN -2
GhkoetHphi(tet-Outylhmirtaj¢adrieonyopomathyi ghepylepeteted by t he
procedure of Exanple 1, using

[ (chl orocar bonyl ) oxy] met hyl adanant ane- 1-car boxyl ate

and N-propyl gl ycyl cycline to M0 giGfe t HsSpeditet of

t he Exanple. M5 (ESI) &8s8. 8 ( HHRMS" calcd for
C4, H63N50, 2 - HCl, 84BC3458;0 f oy : 604;

25 Exanpl e 42 02- {d 5/R dh NH
0as) - 9- (onyl) 4, 7 bi N dipret iy 1 - 18, 10a,
1 1- tetraydro®-1 0, D 2- di oxo- a0, 6%i‘|701 @1

Oa, 12- oct ahydr ot et racen-2-yl]am no}- 2-
oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
3R&feck e tGonhdmuwine (TG as &a]:féﬂ WBe2ib6 tbodiieiaof Reference Compound

PW%Z%QGI O(%_c‘?eb %ud reaction i5 fu'?'the%ntg)ctgd_lwnhl 9|_gr4nnemﬂo'ég/éhne

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 778.3 (M+H);
HRMS: calcd for CagHarNsO42 - HCI, 813.2988; found (ESI+), 778.3299;

Example 68
{[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl pivalate

Reference Compound 78 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.
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25

5 To a solution of 9-am no-m nocycline nonosul fate
(0.0055 nol, 3.135g, | equivalent) 10 in a m xture of

wa200ro2z9 acetonitrile and 50 nl of DWVPU i s added/us2@6/033516

g (3 equivalents)of triethylamne and Reference
Compound 109 (0.012 nole, 4.88g),
3,3-Dinethyl -butyric acid
[tert-butyl-(2-isobutoxycarbonyl oxy-2-oxo-ethyl) -
6@&@%%byhb&¥b5ﬂ%¢MWI ester. The reaction is stirred at
%‘5? %dwma 3145; Blindetdanql4isadaalded,
SOTTe . an the mxture i s poured onto a
m xture of 15 500 m of ether and 100 m of
I sopropanol. Solid is coltgghﬁgagnd purified by
extraction to give 1.5 g of the product of the
Exanple. M (ESI) mz 758.55 (MrH); HRMS: cal cd for

CITHBINSO12 - HOl, pSRbordibchEsien) . 758 36201;
20 Exan@l e 43 Pre ared accordin
¢

({RH52R E8aR B6H §- (amlnocarbonyl)% bls(dlmetﬂelamlno) 1,8,10a,11-
%&@yéro&?% ﬂ@%@méb ek, 771 D 64, 61 Betbhydrat@traeén-z-yaarma} -2-

RN T E SRR P NN

oxoet hyl ) (tert-butyl)am no]carbonyl}oxy) nethyl
4-tert-butyl benzoate 171 V‘D}_é_%g?/ 599, -
PCT/ US2006/ 033516  H3G, NCH3 HS%3

CHGH8 H OH H3C 3 T 9 &UsN-N 00 H OH
O OHOHO 38y ence und? @ er t he
conditio Qf Ref grente _BGagpo ; A outect

of said rea09 onlis fur &
9- am nom nocycl i%e 5 ing the cd oc% E§<)anpl e
42 to give the product of the Exanple. I\/S(ESI) m z

g%gergﬂgsgw {;_r% '?B?%SSI r‘é?!:tgg 5@&’%@@8&1@%&%? Rﬁ{)éﬂo&rCompound

(1{q9(32}d{t[1<§ Beoitu6tas sAM, reaaction is further contacted with 9-aminominocycline

(%agh S npgq{éacff%‘%%%llg 1Af]I2 tb- dﬂ}estﬁg product of the Example.

tetrahydroxy 10, 12- di oxo0-5, 5a, 6, 6a, 7, 10, 1

(ﬁsigﬁgﬁl?%gmgﬁmacen 2-yl]ami no}- 2-

tert 1) ani no] car bonyl } oxy) net hyl 2, 2-d
i MBH(BSI) bz 403At(M+2E);,CH3 H3CI 11 ,CH3 H3CQ\ /CH3 | CH3 N

N%RMS. caled for CaoHysN5045 - HC, 839.2781; found (ESI+), 804.30779;
Example 70
{[(2-{[(5aR,6a8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 1-benzofuran-2-carboxylate

HaCuy-CHa  HaCuy-CH

N
HsG CHs
H3CA( :
/ \
o_o_nN_N
N hid
CH; O 0
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HHOOOOd H3C\- OOHIC NI \' I NH2 v "N H3CH
OH CHB OHOMH OO The title conpound is prepared by

woeeamteTy9t he product of the reaction of N (tePCTA82006/033516

10

15

20

25

butyl)-N({[ (2, 2-di met hyl but anoyl ) oxy] nmet hoxy} car bonyl
)glycine using the conditions of Reference Conpound

109 with 9-am nom nocycline using the conditions of
Exanpl e 42 to give the product of the Exanple. M

(ESI) mz 758.63 (MtH); 25 HRMS: cal cd for

C37H51N5012" HCI, 793.3301; found (ESI+), 758.36119;

172 WD 2007/ 027599 PCT/ US2006/ 033516 Exanple 45
PRefesered Gunopmruhdrd® is ceaSteldameelthd cofflifiand] ¢f(RaieteGaessCdBpound

1 - O 1 o bonyl ) - ' ' - .

08, RSB B0 by 3bal BN AT Bt
Casid@ theatoabidnobEExeause 42 to/diyathermpddit of the Example.

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

2- met hyl pr opanoate H3C. , CH3 HSC CHs H3C CH3 N H H
WE&DH@/ZH@@'4 O©4H)H3C 0-0 N-N | _NH2 y HOH 10

HE cong %ns”%gﬁgs{zer enc 1%%%@§E%§ ,fﬁgrﬁﬁgéfﬂeunder

product of said reaction is further contacted with

9- am nom nocycl i ne using itions of Exanple 42
to give the product of theégna&n%?g 15 M5 (ESI) n z

730.38 (MtH); HRVS: cal cd for C35H47N5012 -

7?? %[?%3} g£§{9§d1§%§gb*(%m|n@£%§%ﬁ)oﬁ?7 bus%&’rr@i%@hﬁof‘@ 8,183,11-
Cegphgiroxni M&dmor@% 6.4a,7, 18}, Hadi Zreatdipidsateinageni2-glamino}-2-
%xo]e%hyl) (tert-butyl)amino]carbonyl}oxy)methyl 1,1'-biphenyl-4-carboxylate

OH O OHOHO 0
Reference Compound 81 is reacted under the conditions of Reference Compound

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 838.2 (M-H);

MS (ESI) m/z 113 (TFA-H);
HRMS: calcd for CasHagNsO1z - HCI, 875.3145; found (ESI+), 840.34496;
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 1
Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

woxeEtRyd9y (t ert - but yl ) ami no] car bonyl } oxy) met hy PCT/US2006/033516
cycl opent anecar boxyl ate 173 WO 2007/ 027599
PCT/ US2006/ 033516 ,::~y OO H3C. N/ CH3 H3C N, CH3
190~ OHCN NH2 HIiOXHCHB HCHB OHO OH OO
Ref erence Compound 59 is reacted under the conditions
of Reference Conmpound 109 and the product of said
reaction is further contag{ggd,uizbh 9-am nom nocycline
5 using the conditions of Exanple 42 to give the
product of the Exanple. Ms (ESI) niz 754.09 ((MH)-);

F@%ﬁ’ﬁégg 7%0(6025 6%%%Qé%oﬂylﬁ'@mbli%éﬂﬁémnbw Bch0a,11-

5 tetrahydroxy-10,12-dioxo-5, 5a 6 6a,7, 1r831 0a,12- octahydrotgrgcenRQ-yl?ammgi 2-
3l Bxrbdnyhofy Rictyd i medthosyBBhAR)e 1. 8, 10a,
%@tﬁﬁé’%ra%%ﬁéml 0, riﬁ}g%? oxquj5 5a, 6yga , 10,1
QOa, 12- oct ahydrotetracen-2-yl ] am no}-2- 15
oxoet hyl) (tert-butyl)am no] car basgd }.OKy) me:Qy| AHyet hyl

benzoate H3C H3C. N . CHB:E3GH.N . HHBC Q  ~~3
4;4- OH )\ NN TN 6 H 2RO 0Nk ePEhce

Conpouid eacted finder flhe | NH,

Ref erence Co pacl d"Nhe~pr ogiucty” gl saifd

reaction is furthgr contacted Wit h ¢ a0i nam nocyd i ne
using the conditions of Exanple 42 to give the product
of the Exanple. 174 WD 2007/ 027599 PCT/ US2006/ 033516

10 WRfdrESte CompoutBeBi4 réadted unddRNE: carditiods pbReference Compound

@g [dy?egér%guézsglsiée%@go gﬂon agc d7\§1th’3$gﬁ§nom|nocychne

(Using2hd EgriiiRne @SEXSnple 42 to glve the product of the Example.

CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,
11-

MS (ES!) m/z 792.3 (M-H);

15 HRMS: calcd for CagHaNsO45 - HCl, 829.2937; found (ESI+), 794.32511;
Example 73

Prepared according to Scheme I
20  ({[(2-{[(5aR,6aS8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 1H-indole-2-carboxylate

Hs  HsC.. .CH
G HsCu-CHs | Hiloy O
. e OH
H3C
©\/>\ﬂ/ N NH,
N
H 0O o : OH O OH O O

25
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
12- oct ahydrot etracen-2-yl]am no}- 2-

woxeEtRyd9y (t ert - but yl ) ami no] car bonyl } oxy) met hy PCT/US2006/033516

hept anoate 10 H3C', N ,CH3 H3CNI N,CH,  H 00 OH To
O _ _NHa OHC-NH3ICH/ = J-NCH3 CHOOH OO

Ref erence Conpound 61 is reacted under the conditions

of Reference Conmpound 109 and the product of said
rRefeiteinod Cospound Be is reacied ohéel thve condticasion Rnfanexmdbcbmmund

1 usin t he o | tion 4 Vi

L o bREEPR el BB REREPLydRed b Bfocycine
HRIN@ the &bnditudr&rofﬁiaﬁﬁmm&we th€proddio7of3ds BExarmplend
(ESI+), 772.37695; 20 Exanple 49 Prepared according

to Scherme Il ({[(2-{[(5aR 6aS, 7S, |
CMS)(ESL)(ndzriBﬁ&éa(Nbbi)yl )-4, 7-bi s(di met hyl am no) -1, 8, 10a,

HRs! e%;@%%@ﬂ/ 0 %&y g]%é 9381 Fung RE 850 3B7h; OB

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) met hyl

propi onate 175 WD 2007/ 027, US2006/ 033516 N
\N emuDS HHOH 0 (oqm%%%‘p%q‘g-y OHOOHO O

Ref er ence Conpound 62 is reacted under the conditions

r%[gfﬁ{on s’ g)ug m|f18<,951 %@&{ﬁb%{@ﬁgﬁwg}%ﬂﬁ% af’ '10611_

Setrghyaigoxyhts, %d@x@ﬁd—ﬁi@ Od.7 BRARpl18- oa:tawdrogetweﬂﬁeyllammo} -2-

RERESh Rt b OB R B Ra T TP fesls 'Y Gl

(ESI +), 716.31461;

Reference Compound 84 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 852.4 (M-H);
HRMS: calcd for CysHs1NsQ42 - HCI, 889.3301; found (ESI-), 852.3463,;
Example 75
Prepared according to scheme 6
[({[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
yllamino}carbonyl)oxy]lmethyl thiophene-2-carboxylate

191



10

15

20

25

10 Exampl e 50 ({[(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,

wa2e07tet9ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 1PCT/US2006/033516

QOa, 12- oct ahydrotetracen-2-yl ] am no}-2- 15

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

cycl ohexanecar boxylate (D--~ro ON NHHOOO O

NHz H OH N 400HOO Ref erence Conpound 63 is reacted

under the conditions of Reference Conpound 20 109 and

the product of said reactigmris further ygont agted with

9- am nom nocycline using t%e\N:/on iti onsgg\fg_’ﬁxé’rrpl e 42

to give the product of the Exapple 176 20075027599
RVS

PCT/ US2006/ 033®%16 M5 (&Sl) ; :
cal cd for C38HHINSQL2 - J|HCI ESI-;I,
H

768. 3454 Exafpl eo
2 ({[(2-{ R, 6aSs, 7S, OH

10aS) - 9- (am nocar bonyl ) - 4, 7- bi%{ di fret hyfani%o) - ¢, 8, 10a
,11- 10 tetra hydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7,10, 1
Ca, 1 2-octa hyd rotetrace n-2-yl]a m no)-2-

oxoet hyl ) (tert-butyl)am no] carbonyl ) oxy) net hyl

3The HijensanrRaube iy rgparcddg. the mragedB e oREGMBPIe/42) u$in@C O |
ge(éﬂ\elérg%;ﬂgo E%rrpglund %?F{J dﬁ%‘é%’?&@%ﬁé@ﬁ t cg%‘ilﬁedlﬁteﬁegeﬁg °
ofomepik e taaing dieRrodud of the®xemelepr oduct of sai d
-reaction is further contacted with 9-am nom nocycline
usi ng the conditions of Exanple 42 to give the product
OMSt(%§|)ER/5r§§5@.(|\/iZU)iI\/IS (ESI) mz 792.32 (MrH); HRVE:

ggggxg;i %%gc;j %%ﬁ%ﬁgﬁ@ - HOCbo28335:3ddRi (EspHNEs 1. FS8 1)

Example 76

Prepared according to scheme 6
[({[(5aR,6a8,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
ylJamino}carbonyl)oxy]methyl 4-fluorobenzoate

The title compound is prepared by the procedure of Example 42, using

[(chlorocarbonyl)oxy]methyl 4-fluorobenzoate in place of the Reference Compound

109 to give the product of the example.

192



10

15

20

25

25 ({[(2-{[(5aR 6aS, 7S, 1
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,

wa2e07tet9ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, PCT/US2006/033516

10, 10a, 12- oct ahydr ot etracen- 2-yl ] am no} - 2-
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl
4-fl uorobenzoate 177 WD 2007/ 027599 PCT/ US2006/ 033516

H N |CH3 s CHB HH- OH F/ H3C~ O
"@@%@’%&m )’Oy HOHOOHOOS5 Reference

ChiRbes1 rvd|cdFori Gs-HRAR@ - HO a4 t18e7,comdt (HIMRE 666.22024:
Ref erence Conpound 109 and the product of said
reaction is further contacted with 9-am nom nocycli ne
using the conditions of Exanple 42 to give the product
of the Exanple. M5 (ESI) mlz 782.3 (M+tH); 10 HRVE:
calcd for C38H44FN5012 - HC, 817.2737; found (ESI+),
782.30406 Exanple 53 PrepBxaablaggordi ng to Schene 2
15 ({[(2-{[(5aR, 6aS, 7S, 1
@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
- tetrahydroxy- 10Pkpadidexocedingao 6clferde 67, 10, 1

11 :
R R L R P b Phg 9 Bayyevagy .10

3tetrabywyot G hddtoso 33862 K, 10HDaH2@AMNHyarotdrddda-2- H -

143G \\ O=QU N/ \ NH2 CCH3 O O H
mag%@oﬁyl)f&]g@ﬁfg cm SUFP126 i s reacted under

the conditions of Reference Conpound 109 and the
product of said reaction is frt Q@,qa cont@@legcqamith
9-am nom nocycline 25 using theé consti onsNof Exanpl e

42 to give the product of the plez 178 A0 on

2007/ 027599 PCT/ U 006/ 033516 [ ] Ad. 37
(M+H) ;. HRVB: .o 19N ! \314&,
found (ESI +) 1. 34481, Ex :

7S, | OH © OH O 0
®aS)-9- (am nocr bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- :

The title compound is prepared by the procedure of Example 42, using
[(chlorocarbonyl)oxy]methyl 3,5-dimethylbenzoate in place of the Reference
Compound 109 to give the product of the example.

MS (ESI) miz 679.2 (M+H);
HRMS: calcd for CasHzeN4O+s - HCI, 714.2304; found (ESI+), 679.26076:

Example 78
Prepared according to scheme 6
[({[(5aR,6a8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-
yllamino}carbonyl)oxy]methyl pivalate
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10,1
Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

woxeEtnyd9y (t ert - but yl ) ami no] car bonyl } oxy) met hpCT/US2006/033516

10

15

20

25

cycl opentylacetate 10 N N HHNO( \ ( \NHa C7 \/~
/ N=HOHd OH OOH O O Reference Conmpound 67 is
reacted under the conditions of Reference Conpound

109 and the product of said reaction is further
contacted with 9-ani nom nolysljaféh 15 ubithg tHe
condi tions of Exanple 42 to gijve therroduc‘i of the
Exanple. M5 (ESI) mz 770 ‘ d-Pior
C38H51N5012 - , 805. 01 ‘ D. 35888;
20 ExanplHeC S 2
({1(2-{[ (B foasrs, 0 S
0aS) - 9- (am noear bonyl ) - 4, 7 bi sfdi net hybam rm) - 108, 10a,
11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a,7,10,1 Ca, 1
2-oct ahydrot etracen-2-yl]am no}-2- 25
oXbetite/tonipaind-ipprephiedrtiyribd peacbdurglof Exgmpiet42y Lising

4 j ;

Fiioeobah SRR ERERE § ot R R teR Sthaqun 0 to
- givethepreB @t Of the @xa@iled~0 N~ / \ - N2 NHHO O OO
OH O OHO Ref erence Conpound 68 is reacted under the
condi ti ons of Reference Conpound 109 and the product

oMSs(&SH m@@@ﬂi%@/‘ﬁl’@ further contacted with
|
SORIRSLESEICLACR o, HE) PpLhEy o ol ey

8322(M+H) |vr5(55|) m z 4166(M+2H) HRVE:  cal cd
for C39HA4F3N5012 - HCl, 8 o found (ESI+),
832.30055: 10 Blardrfi8 79

Prepared according to scheme 6
[({[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
yllamino}carbonyl)oxy]methyl 3,3-dimethylbutanoate

CHy O
HSCM /lk
HsC 0" o

I=

The title compound is prepared by the procedure of Example 42, using
[(chlorocarbonyl)oxylmethyt 3,3-dimethylbutanoate in place of the Reference
Compound 109 to give the product of the example.

MS (ESI) m/z 643.3 (M-H);
HRMS: calcd for Cg1H4N4O44 - HCI, 680.2460; found (ESI+), 645.27632;
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WO 2007/0899 ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a,

Exanmple 56 ({[(2-{[(5aR, 6aS, 7S,
10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di net hyl am no) -1, 8, 10a

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no}-2- 15

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

cycl opr opanecar boxylate H3C. ,CH3 H3C. ,CH3 H3C CH3 N
HNOH H3C O-OUN ~-NNH2 JOIOHOHOOH OO

Ref erence Conpound 69 is reacted under the conditions

of Reference Conpound 20 %%31“@?9 t he product of said

reaction is further contac ' R 9- am nom nocycl i ne

using the conditions of Exanple 42 to give the product

of the Exanple. M5 (E mz 72 HRVS: cal cd
for C35HAEN5OL2 - réﬁepapfgfcﬁ%’ﬂ?%t%SJﬁed“‘?éS|
TRB(5ARTES, 7S, 262 )8H(MMIn@BOTrYD- ﬂ%@us@@ﬁéﬂbﬁzﬁmﬁﬁms& 50511-

AR FoR AT ZRRES B0684 91 B0 B RErRoflacen-2-

CdB)mife}canvony gy Jowatipy P-24dimeliyutinmateny| am no) - 1, 8, 10a,
11- tetra hyd roxy-10,12-d ioxo-5, 5a,6, 6a,7,10,1 Qa,
12-octahyd rotetracen-2-yl]am no

oxoet hyl ) (tert-butyl)am no] & W&}oxy')‘aﬁehhw
adamant ane- | - car boxyl ate N~ \
~~~ | NHZ \V/ o\NOH @O
Compound 70 i'sCre ct/qg}j%r
Ref er ence @ohpownd o 10% antht h
reaction is furgher contact ed ]

15 using the conditions of Exanple 42 to gl ve the
product of the Exanple. M5 (ESI) niz 822.5 (M+H);
HRVS: cal cd for C42H55N5012 - HClI, 857.3614; found

(Fﬁsel tJlrt}e’ Coégn"zlp?dusrlgzls'e’grepgr%d%)y(/a%ﬂglpreocggure of Example 42, using

[(chlorocarbonyl)oxylmethyl 2,2-dimethylbutanoate in place of the Reference
Compound 109 to give the product of the example.

MS (ESI) m/z 645.2 (M+H);
HRMS: calcd for CaiHsoN4O41 - HCI, 680.2460; found (ESI+), 645.27637;

Example 81

({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJlamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 1-naphthoate

O 0 OH O OHOHO o)
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butyl 2-{[(5aR, 6aS, 7S, 1
CaS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hyl am no)-1, 8,1

wQaowh27vet r ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 18C1/US2006/033516

Oa, 12- oct ahydrotetracen-2-yl ] am no} - 2-

oxoet hyl (tert-butyl)carbanrate 25 v N HOH 1A ~0 N
Al I \H HOH OOHOOH OO 181 WO 2007/027599
PCT/ US2006/ 033516 The title conpound is prepared by
the procedure of Exanpl e 42, using 1 equivalent of

g aen&; ogﬁpg ? @@@% t\ég ﬁgﬁélﬁon%f of Reference Compound
N4 @9 and Hnletm@d@ogbﬁ/samwaetlmé durthec eoritactag éth Difininomirioegcline

(i kSl U5 B B 00 e 8o

found (ESI+), 686.34079; Exanple 59 10

;@gﬁ%ﬂ{ﬁ/ﬁg&?@ pq\s 7S, 1 CaS) - 9- (am nocar bonyl ) -4, 7- bi

8,1 Ca, 11-tetra
hMBMSX galtd faZ.dilpNegd 5, BE), 8482988; TourkDES!+), 814.33029;
12- oct ahydrot etracen- 2-
yl ] am no}- 2- oxoet hyl (tert-butyl)carbamate H 3C
H3C. NCH3 H3C. NCH3 CH H3~CaxampBO8l H OH s H3C~O NN \
I\ Il Ni2 HH OOd OOHOO 0 15 The title conpound
is prepared by the procedure of Exanple 42, using 1
e(i(2«itdadngas, 658 19aa)f91ﬁmnmpmrbymn)r4xé-baaﬁdirr@tre/obﬁmina) &At19a,11-

etrb@%&?b&f e gﬁ;’; el% é%] Z,:@ 1%é&e30é%kgdr%§tracen 2- 31I1La§n|noc} -2-
g@xpethméelﬁfbgwgm!r@ﬂcarb@yﬂoxxémaﬂml 2napBheaEs| ) mz 686.3
(MtH); MsS (ESI) m z 1371.7(2M+H);

HsC CHs

Hﬁu eooo "

OH O OHO

Reference Compound 86 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 812.5 (M-H);
HRMS: calcd for CaoHaNsOs2 - HCI, 849.2988; found (ESI+), 814.33004;

Example 83
({l(2-{[(5aR,6aS,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 1-methyl-1H-indole-3-carboxylate
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HRVB: cal cd for C34H47N5010 - HCI, 721.3090; found
(ESI-), 684.32433; 25 Exanple 60 nethyl

wa-2§(7(idaR9 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- brefaiSa®ti33516

yl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydrot etracen-2-yl]am no}-2 30

oxoet hyl (tert- butyl)carbanate 182 WD 2007/ 027599

PCT/ US2006/ 03@5@6 -cHrgc N, G -Beiin, CHCg -G8 H 40H
H3C-\ O - OfN, I CHY NH2 10 H_EH CHCHO—IQHO 5
The titl rrpundls3 pated Ey % Y dyre of
Exanpl e ngol N'gl/&n 4. D& nocnied i ne

and 2 equi val enfs of i Hobut ox{}car bon)
N-(tert-butyl)-& (rretﬁoxycarbon;ﬂ"ﬁg@ycph*at% Ref er ence
Exanpl e 120 to give the product of the exanple. 10 M

ESI) mz 644.3 (MH); . M5 (ESI) mlz 322 M-2H)
e P omppUHY O BRANED ToeT ondfipgs Qégsée“ffk‘f‘g?%ompound
|(16§Ianh thPrddddiict8aid rbxaish liefuftherldontcld@nift ¢-aafthdmmibodiBline
&zi8p-tae eanditinns & BATPe-42 19 giyedpiPredtplyAf e FsgmAles, 104,

11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10,1

ctah acen- 2-yl ] am no} - 2-
ﬁ%i‘%}@ f%g%%@ﬁ% I ) am no] car bonyl } oxy) net hyl
nﬂMSn@aécﬁfoH&Qmmsﬁ-B HSC852. 8047 ; fdud € (EBB), B18.82484C H3C
OHOONJL \ I\ I NH2 N 20 0 HOH O OHO HO 0 Reference
Compound 71 is reacted under the conditions of
Ref erence Conpound 109 argkanipte 4 oduct of said

reaction is further contacted with 9-am nom nocycli ne
25 using the conditions of Exanple 42 to give the

G aREaS, T 1 ExS)rp| eenmdc&aommowusmémglammo) 1,8,10a,11-

ftgrr s @2 OOG{IQS%:[%OXO-EKI%E 6( %Sg)l %%% 1 Z @?&d r’{%’g - -yl]gl%lin%?-Z-

BB isat-butyanipbiafnylloxy)methyl qumollne -2- carboxylate

CHy  HyCu.CHg

HC ~ ”
Y CHs N H O HZ o4
e HCy/ ™ o :
Sy ovo\n/N\)L \ ! NH,
H OH
o! ol OH O OH O O

Reference Compound 88 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 813.5 (M-H);
HRMS: calcd for C41H4sNsO42 - HCI, 850.2941; found (ESI+), 815.32509;
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5 Prepared according to Schenme Il ({[(2-{[(5aR, 6aS, 7S,
|

wQ@a)7#Q739am nocar bonyl ) -4, 7- bi s(di net hyl am no) PATRS1D8/033516

11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl

cycl obut anecar boxylate 10 H C H3C, N, CH3 H3C. NCH3 3

CHB HH H3CG OH O~O NI - I N-12 Il y HOHOO O™
O OH O Reference Conpound 72 ii égact ed under the
condi ti ons of Reference GBPRE°° 109 and the pr oduct

of said reaction i frepareteccarding csednw & h
9- am nom nocycline 15 using the conditions of Exanple
42 to give the product of the Exanple. M5 (ESI) niz

TUR54R BB H)S, | BSyoplaeni G ar0y - [72s @ rEaR6as)-1%, 10a,11-

-9- (am rbopyl )+ - ki Let hyl.am.no)-1, 8, 10a,
PR a L ERRRE B G T 1By Rl AR A b
Wjadta}d2bont )akydetiye Reftgtuishoatd am no} - 2-
oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl
3-cycl ohexyl propanoate H3C, .CH3 H3C. .CH3 H3C CH3 N
H11I0HN NH2 25 0 0 OH O OHHO 0 184 WD 2007/ 027599
PCT/ US2006/ 033516  Ref er engg,cCorpoundy (3 i/@Hﬁeact ed
under the conditions of Referelce Ogrrpq_wibl 09 and

t he product of saig reactg')on ' fll

9- am nom nocycl i nejj usi ngjjt hg

to give thepyps Cgrf’\bh%*

796.4 (MH); Exagple 64 10 H{[pg-{J (53¢ &

GaS) - 9- (am nod&Y bonyl ) - 4, 7- bi s(di met hy no) - 1, 8, 10a,
11- tetrahyd roxy-10,12-d ioxo-5, 5a,6,6a,7,10,1

(e, 12-oct ahyd rotetracen-2-yl]am no}- 2-

oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl

(e At UoARERIRrB54EEHS the procedure of Example 42, using

[(chlorocarbonyl)oxy]methyl 2-ethylbutanoate in place of the Reference Compound

109 to give the product of the example.
MS (ESI) m/z 643.4 (M-H);

MS (ESI) m/z 1287.7 (2M-H);
HRMS: calcd for CaHsoN4Os1 - HCI, 680.2460; found (ESI+), 645.27618;
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N~NHH3FOONHZ | Jiir v1 VI I OH ~O\/ VNH
OH OOOHO O™ OO 15 Reference Conpound 74 is

woeemteetsdgnder the conditions of Reference Conpoumg2006/033516

109 and the product of said reaction is further
contacted wth 9-am nom nocycline using the

condi tions of Exanple 42 to give the product of the
Exanple. 20 M5 (ESI) mz 812.4 (MtH); Ms (ESI) m z
406.7 (M+2H); HRMS: cal cd for C39H46FN5013 - HO,
847.2843; found (ESI +) 8 1 Exanpl e 65 25
({[(2-{[(5aR 6aS, 7S, "Exaipie 8

QaS) - 9- (am nocar bori?lb))aréd'acbmrdmgnmredzﬁmyrheam no) -1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5,5a,6,6 a, 7, 10,1

Oa, 12- oct ahydr ot etracen- 2-yl ] am no} - 2-

oxb6aR Pt @a) 8- (a)irotarmny e Yebig(dloatiy amtrioyd1,8,10a,11-

EAENG BEE T n e S B Od e toRghey 2 5>
C}H@qu}carbbnyl Jokylntdghyl CyoldheOiilaDeti¥OH O Ref er ence
Conmpound 75 is reacted under the conditions of

Ref erence Conmpound 109 and the roduct of said

reaction is further contactethwyih 9-Hafi-peftinocycline
5 using the conditions of Exanple 42 td

gi v he
product of tHe Exaﬂ)rple MB( @@l

HRVS: cal cd Y H5,3L\l5 2 0 prHnd
(ESI +), 784. 3762 Clo %xar&bl e 66 D
({[(2-{[ (5aR, 6aS, 781 OH O OH O O

CGaS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hyl am no)-1, 8,1
(a, 11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1

QOa, 12- oct ahydrot etracen-2-yl ] am no}- 2-
dmetttl@wo)w{doaha ispreydrpay ied gracdiny bl Bxampreubylsing 6- d

En?ﬁorgc bonyﬂoxy?me\?wyl cyclopentylacetate in place of the Reference Compound
109 to give the product of the example.

MS (ESI) m/z 655.3 (M-H);
MS (ESI) m/z 1311.7 (2M-H);
HRMS: calcd for CsoHaoN4O4 - HCI, 692.2460; found (ESI+), 657.27572;

Example 87
Prepared according to scheme 6

[({[(5aR,6a8,78,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-
yllamino}carbonyl)oxy]methyl 4-tert-butylbenzoate
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HC H3C, NCH3 HBC,NNCH3 3 _ CH3 H3CC O HH OH
p~00yN)LN;" NH2 CH3 O H OH O OHOHO 0 Reference

waanpearn®9 76 i s reacted under the conditions oPCT/US2006/033516

Ref erence Conmpound 109 and the product of said
reaction is further contacted with 9-am nom nocycline
20 using the conditions of Exanple 42 to give the
product of the Exanple. M5 (ESI) nfz 790.4 (MH);
HRVS: cal cd for CA0H49NS5012 - HCI, 827.3145; found
(ESI +), 792.34423; 186 WD 208Y¢/027599 -
PCT/ US2006/ 033516 Exanpl e 67 (f[(2- {[(*SaR ga§ 7S,
®aS) - 9- (am nocarbonyl) , 7- bi s(di methyE 8

QCa, 11- tetrah

~0
e H3C,

eference Compound 10 109 and the product of said
reaction is further contacted with 9-am nom nocycli ne
usi ng the conditions of Exanple 42 to give the product

ofhd te cﬁ)ﬁﬁm&h@as dYBpareSlh % tthe 15roZ€cﬁJr§ of Méﬂ)\ple WBM%m@ al cd

found (E
ﬁ&éﬂ'%%% ony BXésvstﬁ@ﬂ ‘ét%“sb'etylﬁvwzqa fg @aﬂi@%ﬁt%&iference
@&hpSuridargonecavd gyrodubt 6f e skainprt hyl ani no) - 1, 8, 10a,
1 1- tetrahydroxy-1

0, 12-di oxo- 5, 5a, 6, 6a, 7, 10, 1Ca, 12- oct ahydr ot etracen- 2-y
| M8RESN /27029 (M-H);

ISIER b G it 8L e 3 O HH Y oH HaC

GHRIVIB3 €altBfor 0 HY,NNAR | - HCI, 742.2617; found (ESI+), 707.29336;

Example 88
({[(2-{[(5aR,6aS,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl nicotinate

@Tovoﬁﬂ

Reference Compound 89 is reacted under the conditions of Reference Compound

NHz

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 763.5 (M-H);
HRMS: calcd for Cs7Ha4NsO4 - HCI, 800.2784; found (ESI+), 765.30896;
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~OY~-N/ \ - 0 OH OH O OHOHO Ref erence Conpound 78 is
reacted under the conditions of Reference Conpound 25

waQ87ants he product of said reaction is furthecT/US2006/033516

contacted wth 9-am nom nocycline using the
conditions of Exanple 42 to give the product of the
Exanpl e. 187 WD 2007/ 027599 PCT/ US2006/ 033516 Ms
(ESI) mz 744.5 (MtH); HRMS: cal cd for C36H49N5012 -
HCl, 779.3145; found (ES|+), 744.34434; Exanple 69 5
Prepared according to Sch%na [ é [(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) - 4, B t hyl am no) - |
,8,10a, 11- tetrahydroxy-10, 12-di oxo- 5, 5a, 6, 6a, 7, 10, 1

AR YRS BT e SERR.c 0e 1

r tatralydeaybtik §2-dipgo-5(bati3Ea, Rl 10HB a H2@ dNCEiydrotdiBCe 842- }ﬂ}an’rrﬂi}}Z—

PRI lat sl et b B didirt e O °

condi tions of Reference Conpound 109 and the product

of said reaction is further q._%[}t ac@.ed vql.,gch _CHs
of

9- am nomi nocycl i ne ].-técus ng eNTon |_|t| Exanpl e

;o arrpl%rm ({H2-gf (eAR 8355
10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di et hy an1no) 1, 8, 10a
, 11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7, 10,1

(Refb2no6 Campdiad eb iseabed unbidrit Beddifons4? Reference Compound

TR b iaibis el et Plana: fies b el Scinorinecsine

QthgNh&l cBhtlitions of Example 42 to give the product of the Example.
HRMS: calcd for Cs37H44NsO4, - HCI, 800.2784; found (ESI+), 765.3117;
Example 90
({[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJlamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 2,6-difluorobenzoate

NH,

Reference Compound 91 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 798.2 (M-H);
HRMS: calcd for CasHasF2NsO4, - HCI, 835.2643; found (ESI+), 800.29464;
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304=0-0NNH2Z N CH3 OO0 HOHOOHO 0 188 WO
2007/ 027599 PCT/ US2006/ 033516 Reference Conpound 80

wo2o07@atved under the conditions of Reference €omps2ee/033516

109 and the product of said reaction is further

contacted wth 9-am nom nocycline 5 using the

condi tions of Exanple 42 to give the product of the

Exanple. M (ESI) mz 767.4 (M+H); HRMS: cal cd for

C37H46N6012i 766.3174; found (ESI+), 767.32406; 10

Example 71 ({[(2-{[(5aR 6 V4

OaS) 9- (am nocar bonyl ) - 4, g@f@k%?%et hyl am no) -1, 8, 10a,
- tetrahyd roxy-10,12-d i oxo-5, 5a, 6,6a,7,10,1 Qa,

T Y T

Tettahydiqreioyl 2-@uom5ﬁa>eﬁaar 40,16a HZOctah@iiBtetrat 8G2-ygatino}-2-

SR el AR ot co-

under the conditions of Reference Conpound 20 109 and
the product of said reactl onykLS, f@p%herH eont@gted with
9- am nomi nocycl i ne ng he cd‘h ENS oﬂ Exarrpl e 42

18 '
({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocarbonyl -4, 7-bi s(di
nmet hyl am no) -1, 8, 10a, 11- 5
t et rahydr oxy- 10 12-di oxo-5, 5a, 6, 6a, 7, 10, 1

12
SERGH SETEPLTh R [ SaF A b A1 g phBefRypnce Compound
4r0geind by peazoasf @aiddtadtobtiBruHBEr Mokitte BRAtIOBIAntthdhinocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 780 (M-H):
HRMS: caled for CasHaaFNsO+z - HCI, 817.2737; found (ESI+), 782.30558;

Example 92
({[(2-{[(5aR,6a8,7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 2-(trifluoromethyl)benzoate

OH O OH O O
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l - -1 HHCOO 3GO/ \ N\ M2 OONN OOHOO
O OHOHO O 10 Reference Conpound 82 is reacted under

woheo7marsddt i ons of Reference Conpound 109 andPCinaiS2006/033516

product of said reaction is further contacted with

9- am nom nocycline wusing the conditions of Exanple 42
to give the product of the Exanple. M5 (ESI) mlz 792.3
(MH; 15 HRVS: calcd for C39H47N5013 - HCI, 829.2937;
fI‘@J@thén(:ESbﬁpouﬁf&Qs Feddted ubaarthe EOrVdﬁldﬂseJmRreMence Compound

ord| to Schene, |1 2- S, 7S, . .
S GE plBE RGP R 1 & Grtaides, VP A namigogisine

u’blng the tcoadiifiehsoof\Exhthple4 Towie- the 53305106@‘ the Exdfple.
Oa, 12- oct ahydr ot etracen-2-yl ] am no}- 2-
oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) met hyl 1
HHRMSotae? far &,iHxB:NaD g - HCL,367.2X05;1fdurdd (EXT+), 8813.30613%;
CHS NHHNOH 3CO1ON-AN/\ - N2 HHO OHHO
ONHO O O 25 190 WD 2007/ 027599 PCT/ US2006/ 033516
Ref erence Conpound 83 is reacted under the conditions
of Reference Conpound 10 andt product of said
reaction is further contact®&l’ vﬁ 9- am nom nocycl i ne
using the conditions of Exanple 42 to give the product

R R e i Sup e ag i 0a. -
8618af8/218%Y: 10, Ediopd-6,526,84)7 (1 0 [1021 2{octEhiRiGbS aten-B- yl]amlno} -2-
ko LR AP s 'y Boabd BLANEAT. M ded 12

Ca, 12-octahyd rotetracen-2-yl]am no}-2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

di phenyl acetate 1-13C, CH3 1-13C, ,CH3 \ H 3C CH3 N
=1~ NHOONj \ N2 Hg Gy Ol HCoy CHe

SSavveiieoseen

OH O OHO

Reference Compound 94 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 833.4 (M+H);
HRMS: calcd for Cs,Hs:NsO12 - HCI, 868.3410; found (ESI-), 831.3565;

Example 94
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 1,1'-biphenyl-2-carboxylate
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10

15

20

OOHOHOOHO O 15 Reference Conpound 84 is reacted
under the conditions of Reference Conpound 109 and

woheo7prTdgct of said reaction is further contaeCeasmosh33sie

9- am nom nocycline wusing the conditions of Exanple 42
to give the product of the Exanple. 20 M5 (ESI) m z
852.4 (MH); HRMS: calcd for CA5H51N5012 - HCl,
889.3301; found (ESI-), 852.3463; Exanple 75 25
Prepared according to scheme 6Y{[(5aR 6a\§;ﬂ/8 I

GaS) - 9- (ami nocar bonyl ) -4, 7- bi s(d rret hyél amgng) - 1,8, 10a,
11- tetr@hyyroxy-10,1 | 0X0- 5¢% i {
Ga, 12-0 drof etracen- 2- NH,

HOO\ OH OON ( / I NH2 H OH OH O OH O
| e conpound is prepared by the procedure
of Exanple 42, using [(chlorocarbonyl)oxy]nethyl

t hi ophene- 2- carboxyl ate in place of the Reference

@é@@h&f&cd@ odr@j G5 ¥@eddisd @ﬁdéﬁtr@cdhﬁlltbl’i@oﬂ%@t’érﬁrﬁe (Mﬁlpound
(1ES| @f g@lg %tl@@gﬁﬁ?ﬁ erézgiy ai:%g nécg)cyg ine

0

Keipg Qﬁ@éfor@m@% @F BEgarhle S12he GRe hel prob (dt[of ﬂﬁmlé S, 1
CaS) - 9- (am nocar bonyl ) -4, 7-bi s(di net hyl am no)-1, 8,1

OGa,1 1- tetra hyd roxy- 10, 1 2-d ioxo-5,5a, 6, 6a
S EdDavA3ns amdr ot et r acen 2-

YRR R BE RPN B ! 896, 145! R (0515 b 34Bs5H

Example 95
{[(2-{[(5aR,6aS,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 2,4,6-trimethylbenzoate

CH3 H H =T
WedTeosee
H3C‘Q\(OVOTN\/U\N OH .
H
Cl—g 0] OH O OH O O

Reference Compound 96 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 804.5 (M-H);
HRMS: calcd for CaHs:NsO12 - HC, 841.3301; found (ESI+), 806.36101;
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wo adTloer@gar bonyl ) oxy] et hyl

HOHO0O OHOH4 00 F 20 The title conpound is prepared
by the procedure of Exanple 42, using

4-fl uor obenzoat e PATIS26/033516
of the Reference Conpound 109 to give the product of
t he exanple. 25 192 WD 2007/027599 PCT/ US2006/ 033516
M5 (ESI) mz 667.2 (MH); HRMS: calcd for C32H33FN4011
- HCl, 704.1897; found (ESI+), 669.22024; 5 Exanple
77 Prepared according to schene 6 [({[(5aR 6aS, 7S, 1
®aS) - 9- (am nocar bonyl ) -4, 7- b|3€dé§ethylan1no) 1,8,1
QGa, 11- 10

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10x, 12- oct ahyd

R T DS A o M e e amine ) &t Bt -

I tetrahydrox@H 0, Fi-3iGx&6Y5alé, Nﬂ? ,10,0ba A2 QdtByr ot tiddn-RSy[ahno}-2-

SR8 ba bR aRRk Ry o FeBheBobEnoars™ ™ ©

3, 5-di net hyl benzoate in place of the Reference
Conpound 109 to give the product of the exanple. M
(ESI) mz 679.2 (MtH); 20 HRVS: cal cd for C34H38N40" -
HCl, 714.2304; found (ESLH, 679‘13236g7®'|3 Ek’a(f’(m/@WS
Prepared according to sch% s 25

[({[(q%% 6aS, 7S. 10aS) - 9'¢al nasar he 4PHet h
yl am n 115 N N

tet rahy@ag‘/dhﬁ(o\[ﬁ 5‘;;2]\”5 Y5 2
Ca, 12- 0ct ahydr ot et® acen- OH O OH'O O

yl ] am no} car bonyl ) oxy] et hyI pi val ate 193 WO

2007/ 027599 PCT/ US2006/ 033516
Reference Compound 97 is reacted under the conditions of Reference Compound

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 820.2 (M-H);
HRMS: calcd for C4qHsiNsO1s - HCI, 857.3250; found (ESI-), 820.34117;

Example 97
({[(2-{[(5aR,6a8,78,10a8S)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 3,4,5-trimethoxybenzoate

H N
T2 O
HaCsg 0 o) H o4 o od o
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H3C NCH3 HBC N,CH3 HH O O\ ? OH H3C OO NI \
I NHZ I—BCHC]—|CH3C]—|OC]—|OO The title corrpoundls

wonrepaned by the procedure of Exanple 42, usi ngCT/US2006/033516

[ (chl orocarbonyl )oxy] met hyl pivalate in place of the

Ref erence Conmpound 109 to 5 give the product of the
exanple. M5 (ESI) mz 631.2 (MtH); HRMS: calcd for
C30H38N4011 - HC, 666.2304; found (ESI+), 631.26094;
IRefEcanP bembﬁuﬁlﬁ 09 & redctad andet thg comitmB @ffReference Compound

gf(él[.ﬁ(q?igﬁé ao?h%tsc&];g%f ac?tlo% n}ur’t‘lngfrJl cgoth e@(eg wl%h 5 amm(gmmocycpne

tusingathy dondifiorsf Examhpaxd 0, e, the Grodicilér tAd Bxddplect ahyd
rotetracen-2 15

yl ] am no} car bonyl ) oxy] net hyl 3, 3- di met hyl but anoate H3C
NE GES!) HBE85R2.LQM3H), H_ H =_ CH3 OO | \ OH H3C H3C

s b b, hE BRI BallEslhibe e

[ (chl orocar bonyl ) oxy] met hyl 3, 3-di nmet hyl but anoate in

pl ace of the Reference %;%ourdgq;w to give the
product of the exanple. z 643.3 (MH); 25

HRMVS: cal cd for C31HA0N4O11 - , 680.2460; found

SIS ERT A et er %o?p%’ﬁé’?"p e S

detradrydraky Bl O] (X fiokaR 56 8%a(B,10,10a,12-octahydrotetracen- 2 yl]amlno} 2-

R D e

Ca, 12- oct ahydr ot etracen- 2-
yl ] am no} car bonyl ) oxy] net hyl 2Hge. d| _BRY, hy||_|%ét ar@%t e
H3C
3

0]

g 0 o) H OH O OHO 0

o)

HaC”

HaC-

Reference Compound 99 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 822.1 (M-H);
HRMS: calcd for C4oH4oNsO014, 824.3349; found (ESI+), 824.3351;

Example 99
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl (2E)-3-phenylprop-2-enoate
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25

HCIl N,CH3 HBC N ,CH3 HNHZ O O #95XH H3C OO N H
CH3 OHO OH OO 10 The title conpound is prepared by

woheo7prtoedur e of Exanpl e 42, using PCT/US2006/033516

[ (chl orocar bonyl ) oxy] met hyl 2, 2-di net hyl but anoate in
pl ace of the Reference Con'pound 109 to give the
product of the exanple. 15 M5 (ESI) nlz 645.2 ( MtH);

HRVS: cal cd for C31H40N4O011 - I_|—|§I und
(ESI +), 645.27637; Zﬂsi(gﬁl e “81IN ((ﬁg(az,?s[l_(ﬂa %as, 7S,
|

Qas) - 9- bony|HsC d
11-)tet g %%ayl'\b&ﬁ\%( @
'I_I} oxy)%t ﬁ)yl

acen 2-y1 ] am mb} -
oxoet hyl ) (tert-butyl)am no] car bony
1- napht hoate 25 HC HBC NNCH3 H3C,N,CH3 3 ~/CH3 H H
H3C I OH OHON-NI/ - NI-12 OOHOH O CHOHO O 195
WO 2007/ 027599 PCT/ US2006/ 033516 Reference Conpound
S@fargnqee@\@ﬂwmﬂn@@rls repstasomgiet tf@rf@n6$lor%$fé?eéﬁn@@ce Compound
urt ﬁ&‘ﬂ% r&@@ct%ﬁgalﬁ I’r‘%]o%l‘l’@fﬁﬁhé?fcoﬁt%b%drvﬂm -b@fhon$inocycline

er “COnt act 9- am nomi nocycline _using theé
seindithg eanslitions ekﬁm@e 4219 @Ivg itheeProfect9f Bieuanytle T he
Exanple. 5 M5 (ESI) mz 812.5 (MH); HRMS: calcd for
CA2HA7TNS012 - HC, 849.2988; found (ESI+), 814.33029;
MRS emg278803 (NH{H2- { [ (5aR 6aS, 7S, |
ﬂﬁhs LARTONEGAL ROV - Hcdt, 82526 HoIRY EE@IaW?@Q)sS%& 10a,
“"Yetrahydroxy- 10, 12- di oxo- 5, ba, 6, 6a, 7, 10, 1
Ca,12 oct ahydrot etracen-2-yl ] am no}- 2-

oxoet hyl ) (tert-butyl)am nalfssibeny! } oxy) net hyl
2- napht hoat e H3C H3C, N- CH3 CNCH3 CH3 H"7 7

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a, 12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 3-methyl-1-benzofuran-2-carboxylate

|
%OVOTN\*

Reference Compound 101 is reacted under the conditions of Reference Compound

NH,

109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 816.5 (M-H);
HRMS: calcd for C44H47N5045 - HCI, 853.2937; found (ESI+), 818.3234,
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4tc\ OO-LH2 15 0 0 OH O OH o O Reference Conmpound 86
is reacted under the conditions of Reference Conpound

waQ87ants he product of said reaction is furthecT/US2006/033516

contacted wth 9-am nom nocycline using the
conditions of Exanple 42 to give the product of the
Exanple. 20 M5 (ESI) mz 812.5 (MH); HRMS: calcd for
C42HA7N5012 - HCl, 849.2988; found (ESI+), 814.33004;
25 Example 83 ({[(2-{[(5aR 6aS, 7S, 1

®aS) - 9- (am nocar bonyl ) - 4, Z- bi et hyl am no)-1,8,1
Qa, 11- t et rahydr oxy- 10, 12'%6?’8%98,15& 6, 6a, 7, 10, 1
(Oa, 12- oct ahydrotetracen-2-yl ] am no}-2- 30

BRSSP RV R bR BT s B s e 1-
RﬂTdWS@@GDOE?S&&ﬁ)-S,GE&B,G&,?,@,HB@ﬂ &o@d&y&ﬁ@tﬂ&@éﬁé?{lﬁ’]ﬁt‘lﬁ‘norz
SaeSihirBendblobidme e s miatbiine Rl BhS N iGcetate

Ref erence Conmpound 109 and the product of said _
reaction is further contacted V\{L'gd'l Ocam nﬂgb!ﬁ%@' i ne

5 using the conditions \jc 1€ W57t e
product of the Exanpl e, ) 3 M H). OH
HRMVS: caljced for C41H48 12 - {HC jund
(ESI -) 835732484, 0400 : NH;

§as, &S, 1 O
rbonyl ) - 42 7- bi s( di methyT antho)> 1, 8, 10a,

11- tet rah% ;:y- 10, 12-di oxo- 5, 5a, 6, 6a, 7, 10, 1

Ca, 12- oct ahydrot etracen-2-yl ] am no} - 2-

oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) net hyl

HEIB PPt PO Py e e GinalBhe S R gmpoun

A9 endrieHToduCtRE Baid ¢erdioCimfichencaBgacter widng-aetnamidesycline

t Lt r : t he

SPEIRe RS o R RO SR it e Bttt 1

9-am nom nocycl i ne

MS (ESI) m/z 912 (M-H);

HRMS: calcd for Cy4HysFeNsO12 - HCI, 949.2736; found (ESI+), 914.30367;

Example 102
({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-(heptyloxy)benzoate

AN
HaC © H3Cl(
oo NN
0
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using the conditions of Exanple 42 to give the product

of the Exanple. M5 (ESI) nmz 813.5 (MH); HRMVS: calcd
w6a007041396N6012 - HCl, 850.2941; found (ESI +) PCT/US2006/033516

815.32509; 25 197 WD 2007/ 027599 PCT/ US2006/ 033516

Exanpl e 85 Prepared according to schene 6 5

[({[(5aR, 6aS, 7S, | 0aS) - 9- (am nocar bonyl )-4, 7-bi s(di nmeth

yl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 1

%ﬁf&%n n%‘égﬁé fr‘§§ E‘}?Qct%% undei th% %or]dxtlopg r% I;gfer%&m
Me pkddugt o7f said-re&;eﬁon(lls fmrthe(pomabﬁed With=-9{grEnomido¢y3ine

prg? ﬁu%@@r&f@smb tzifto?ﬂ)%ﬂ%ijodu%t HirPRL&HpRY the

5 [(chl orocarbonyl )oxy] nmet hyl 2-ethyl butanoate in place

d 15 109 t [ th duct
o8 B PO ESl) iz 643.4 (M) NE (ESI)

al\/@z@cdzfqr DR NsORNES |, 863881 & aundIEBHONIBIAT 791HCI

680. 2460; found (ESI+), 645.27618; 20 198 WD
2007/ 027599 PCT/ US2006/ 033516 Exanple 86 Prepared
according to schene 6 5 [({[(5aR, 6as, 7S, 1

10 @aS)-9-(am nocarbonyl ) -4, 7-bi s(di net hyl am no) -1, 8, 10a,
1 1- tetrahydroxy-10, 12- dIOXO 5,54,6,6a,7,1
0, 1Ca, 12- oct ahydr ot et r aceRxample 103
yl ] am no} car bonyl ) oxy] net hyl cycl opentyl acetate

H3C. NCH3 HBC NCH3 HH OH KJ1O 0111 ¢'1 N~ - NH2 H
A D CARFDSH7 S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
15  oxoethyl)(tert-butyl)amino]carbonyloxy)methyl 2-(2-phenylethyl)benzoate

HeCu CH3 .CH,
HaC

.
<

20  Reference Compound 104 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 866.5 (M-H);
25  HRMS: calcd for CasHssNsO4z - HCI, 903.3458; found (ESI), 868.37357;
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The title conpound is prepared by the procedure of
Exanpl e 42, using [(chlorocarbonyl)oxy] nmethyl

woyalopend yl acetate in place of the Reference €ompseed033516

109 to give the product of the exanple. 15 M5 (ESI)
mz 655.3 (MH); M (ESI) mz 1311.7 (2MH); HRVE:
calcd for C32H40N4O11 - HC, 692.2460; found (ESI+),
657. 27572; 20 Exanple 87 Prepared according to schene
6 [({[(5aR, 6aS, 7S, |
QaS) - 9- (ami nocar bonyl ) - 4Efarbple (184 met hyl ami no) - 1, 8, 10a,
11- 25 tetra hydroxy-10, 12-di oxo-5, 5a,6,6a,7, 10,1
(a, 12- oct ahydr ot etracen- 2-

zfa(memaasawsmms )} taplinetehydnyl-4 bis(dinetylapitmdad: ¢0a Y

7/0 7 PCE / )
WA RS AR o BB O
dxbethpl) @eretutyarainoeaeply/goxy Amethwidn n‘giodecyloxy)benzoate
[ (chl orocarbonyl )oxy] methyl 4-tert- butyl benzoat e | n

pl ace of the Reference 5 Con'pound 10
product of the exanple. MS (ESI%Snt

( ESI pood 2 1A16- 9~ 2\ RVE: 16
HCl, 742.2617; found ?@)’ro 767
({[(2-{[(5aR, 6aS, 7S, 1

e
CaS) - 9- (am nocar bonyl ) -4, 7- b| S(dl nmet hyI am no) 1,8, 1
(e, 11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1
QOa, 12-oct ahydrotetracen-2-yl]am no}-2- 15
oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
nicotinate H1J- _ NIl = O 00 N | _ I NH
Reference Compound 105 is reacted under the conditions of Reference Compound

109 and the product of said reaction is further contacted with 9-aminominocycline

using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 946.7 (M-H);
HRMS: calcd for CsoHesNsO1s - HCI, 983.4659; found (ESI-), 946.48106;

Example 105
({[(2-{[(5aR,6aS8,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,1 1-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-

oxoethyl)(tert-butyl)amino]carbonyljoxy)methyl 4-(acetylamino)benzoate

HaC

210



10

15

20

25

30

Y\\// HOHO O OHO OHO O Reference Conmpound 89 is
reacted under the conditions of Reference Conpound

waQ87ants he product of said reaction is furthecT/US2006/033516

contacted wth 9-am nom nocycline 20 using the
conditions of Exanple 42 to give the product of the
Exanple. M5 (ESI) mlz 763.5 (MH); HRMS: calcd for
C37H44N6012 - HC, 800.2784; found (ESI+), 765.30896;

Z@ﬁe%cé%ﬁi;ﬁﬂr’n’@@% RCEAdISE QAdEr ORs3EdritioRs @ ReRr&®e Compound

@%‘; E‘éﬁ{ ﬁ%‘&g‘?ﬁ@ﬁjﬁ?c’%’”ﬁ rBpHrIniaisd with Reminoginegygline
Lkinghtht ebnditidnstf Exmp@, 4Ltodjivexthe préaicbefiRe Example.

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-

oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl
|MsmESk)mln8u&1+(B|CH)\l CH3 H3C.N,CH3 H3C CH3 HH N

58 oGk i b4 Do esE) 8&5'@25‘@1 the

condi tions of Reference Conpound 109 and the product
of said reaction is further contacted with

9- am nom nocycline wusing the conditions of Exanple 42
to give the product of thExdwelegbe. HRVS: cal cd for

%ﬁg@%g?ég%sg?ﬁ?é5?%’(‘%@%88@/%7%9 qs'%a°‘ e)thyla7rg?10 3’?‘ % 10a,11-

el hydrdxatiorciediokm Bk )6, 64, 7,1 01 64,d R-wetahy dretatraegn-2-yBarhino}-2-

ol LA R A P kb

oxoet hyl ) (tert-butyl)am no]carbonyl }oxy) net hyI 2 6 d

OH O OHOHO O

Reference Compound 107 is reacted under the conditions of Reference Compound
109 and the product of said reaction is further contacted with 9-aminominocycline
using the conditions of Example 42 to give the product of the Example.

MS (ESI) m/z 864.3 (M+H);
HRMS: calcd for CaeHsoNsO4 - HCI, 899.3145; found (ESI-), 862.32855;

Example 107
({[(2-{[(5aR,6a8,78,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-benzoylbenzoate
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using the conditions of Exanple 42 to give the product
of the Exanple. 25 M5 (ESI) nmz 798.2 (MH); HRVS:

woabwd2fe C38HA3F2N5012 - HCl, 835.2643; found®CfESkoby/033516

800. 29464; 201 WD 2007/ 027599 PCT/ US2006/ 033516
Example 91 ({[(2-{[(5aR 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di nmet hyl am no) -1, 8, 10a,

11- 5 tetrahydroxy-1 0, 1 2-diox 6, 02c7 0. 1
Qa, 12- shydr ot et r acenHg: yldé_g }\lé% Qﬁ\u, &
oxoet hyEg/ utyl)amn rbo A ] _OH
2-fl uorobenz

2 Ro e
IEP\[\/N C'

O\ OH OIN-

10 Reference Conpund 9251 s reattegd under 4

condi tions of Refeérence npound 5'9 and he product

of said reaction is further contacted with

&e L parg i 108 is l=é°dcfé9 Jnti@rﬂ%@r(‘:gh&lh&%sofcﬁef&éﬂé@bﬁmﬁaund
glvet e product of the Exanple

@@aroqkmq)procﬂwt/ef sgidresgtionis f@ﬁﬁmn&arﬁ'ﬁsf@izvﬂh g(rﬁﬁ*'n)omﬂocyclme
I
?%ﬁ% %‘n { Opgg%H%gfs E)@é‘\ﬂé 42 {Sgive hedstodudoehiiel EBaPble.
@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,

s (£29) hetdes. hudlxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7,10, 1
(12 oct ahydr ot et r acen-

2-

BB 99107 (oL n0b9 5y Lol O CRBATANG (55 R 37405
2-(trifluoronethyl)benzoate H3C H3C, N CH3 H3C, N. CH3
1-13CCHS HH- OH \ O-QUN'k N/ NH2Z FF OI0O HOH O
OHHO O F 202 WD 2007/ 027B89P198s2006/ 033516
Ref er ence Corrpound 93 is reacted under the conditions
of Reference 109 and the product of s
CRRR AR e I B SRt S e
B%(d?@uetr@nﬁﬁmm 81 9@31%@&@@&3042 diéxodh, B&,616267, 0,008 ¢2-

5 MS: cal Cgﬁf or 9H44F3N5012 - Hd,
86t?h2d79§traf3%ﬁﬂ']?f@§|°}r? OXS%tQV' pRy)carbamate

G

(o]
H

Ny ~

T@
o
"

NH,

Q OH 0 OH 0 (@]

To a solution of 107 mg (0.166 mmol)of N-propyl-glycylcycline (N-prop-glycyl) in
DMPU (2 ml) is added 5 equivalents of sodium carbonate (95 mg, 0.9 mmol) followed
by 2 equivalents of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 4-nitrophenyl carbonate
(95 mg, 0.33 mmol) Reference Compound 121 and stirring for 2 hr at room
temperature. The reaction mixture is filtered through diatomaceous earth and the
filtrate added to a mixture of (1:4)(20 ml) ether:isopropyl alcohol and HCI (1M in
ether) is added and the formed solid filtered, redissolved in water, the pH adjusted to
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wa2e07tet9ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a,

Exanmple 93 10 ({[(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,

Oa, 12- oct ahydrotetracen-2-yl ] am no} - 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
4-pyrrolidin-1-yl benzoate H3C H3C N, CH3 H3C, N, CH3

H3QA ,CHB HH- OH ill/ CNOO-NOOI _ N2 1500
HabOkt D atiHEkich de Revftie mettogenGarmavide do §ide 115 i 8the Bradudess the
t Qditi ons of Reference Conpound 109 and the

pro Ct’ of said reaction is further contacted with
M8 m/n@2§.6l(Mrel); usi ng the conditions of Exanple 42

t of the Exanple. 20 M5 (ESI) m z
R W%?G%&@%%‘éal cd for CA2H52NG012 - HCI |
mmsmmq:d foo DaH (&S5, )727 2301356 (ESR)anpsd.27606: 25
({[(2-{[(5aR, 6aS, 7S, 1

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy- 10, 12-di Bxam@e 184, 6, 6a, 7, 10, 1

Ca, 12- oct ahydrot etracen-2-yl ] am no}- 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl

13- methylZhexoy 1, 3Ricai-boRyketilyb2-F7 S 0B SNO-RO0Td 2PHeH-4,7-

SRR RO ga b b s R a2
togtahydivtittacenS-yija el & eoethylontpinantbmat9 and t he
product of said reaction is further contacted with

9- am nom nocycline 5 using the conditions of Exanple
42 to give the product of the Exanple. Ms (ESI) mz
838.4 (MH; HRMS: calcd for C44HA9N5012 -

875. 3145; found | +), 840.34553; 10 Exanpl'&s95
({[(2-{[ (5aRLaS,}7S, |
®aS) - 9- (am noc yl) -4, 7- brsgd N

i met hyl ami no) -1, 8, ]0a, 11- tet ahyd roxy iO 12- d

i oxo-5, ba,6,6a, 7,IT%1 ,
rotetracen-2-yl]aqg na}-
N

H

NTZ

The title compound is prepared by the procedure of Example 108, using N-butyl-
glycyleycline (N-bu-glycyl) and (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 4-nitrophenyl
carbonate Reference Compound 121to give the product of the Example.
MS (ESI) m/z 742.3 ((M+H)+);

Example 110
(2-ox0-5-phenyl-1,3-dioxol-4-yl)methyl 2-{[(7R,10aS)-9-(aminocarbonyl)-4,7-

bis(dimethylamino)-1,8,10a,11-tetrahydroxy-1 0,12-dioxo-5,5a,6,6a,7,10,10a,12-
octahydrotetracen-2-ylJamino}-2-oxoethyl(propyl)carbamate

213
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oxoet hyl ) (tert-butyl)am no] carbonyl}oxy) net hyl
2,4,6-trimethyl benzoate H3C H3C, N, CH3 H3C, N, CH3 CH3

wolt@702839 H3C CHO NN I NH2 y Tr OH O OHO O OprHIr/@S2a06/033516

a Reference Conpound 96 is reacted under the

condi tions of Reference Conpound 109 and the product
of said reaction is further contacted with

9- am nom nocycline using the condl tions of Exanple 42
to give the product gf, the Mtagptds 2 395\,(%) n z

804.5 (M Hp; HRVE: al’cd for C41H51N5012 %
841. 3301; f(%uwm (ES : 8@6. 02007/ 027599
PCT/ USZOOG/ 33816 0 Exanp! _ _ [ (4 aSN I

racen- 2 yI ] am no} 2-

but yl ) am no] car bonyl } oxy) et hyl

NS Ed R Teoget Byt RReachfe o Examily 108 e erpo-
JyylytineHINQrobighidyiPand G- fRebsHepRic@-dkoraphkyI-9,8-disxol-4-

reac nder, t condj tlons f fere ce

BB e e GRIRETGR ColPAIKDAZE TS e RIPRYET e Example.
contacted wth 9-am nom nocycline usi ng t he

condi tions of Exanple 42 to give the product of the
Exanmple. 15 M5 (ESI) mz 820.2 (MH); HRVS: calcd for
T43 KBS INDDZ 390.3HBN+HBY7. 3250; found (ESI-), 820.34117;

| e
(LRS! e ioh CotNea FRBPBET: atRhES LR T2 7- bi s
nmet hyl am no) -1, 8, 10a, 11-
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,
12- oct ahydr ot etracen-2-yl ] am no}- 2-
Example 111

[5-(4-methoxyphenyl)-2-oxo-1,3-dioxol-4-ylJmethyl 2-{[(7S,10aS)-9-(aminocarbonyl)-
4,7-bis(dimethylamino)-1,8,10a,11-tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-
octahydrotetracen-2-ylJamino}-2-oxoethyl(propyl)carbamate

The title compound is prepared by the procedure of Example 108, using N-propyl-
glycylcycline (N-prop-glycyl) and  [5-(4-methoxyphenyl)-2-oxo-1,3-dioxol-4-ylJmethy!
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oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
3,4,5-trinmethoxybenzoate H3C,N,CH3 H3C,NCH3 0 H C

waR7H2H990H H3C 3 Y H3C-O OHO N JLN \ \ - NHPCTH3£)08/033516

000y HOHOOHOHO 0 25 205 WO 2007/ 027599
PCT/ US2006/ 033516 Reference Conpound 98 is reacted
under the conditions of Reference Conpound 109 and
the product of said reaction is further contacted with
g-nifraiphenyl sathpohierRefeigsre Gorpeurdhel o dyrsthefrresushpi tbe 42
Eg?gglge the product of the Exanple. 5 M5 (ESI) niz

.2 (MH; HRMVS: calcd for C41H51N5015 - HCl,
889. 3148; found (ESI+), 854.34728; Exanple 98 10

@%E%%){’E“am nocgr bo%)f) 4, 7-bi s(di net hyl am no) -1, 8, 10a,

- tetrahydroxy- 10, 12- dIOXO 5, 5a 6,6 a, 7, 10, 1
Oa 12-octahydrotetracen- Z }-2-
oxoet hyl) (tert-butyl)am no )?écar bonyl } oxy) et hyl
3, 5-di met hoxybenzoate H3C, CH3 H3C, ,CH3 N 3 H3C 0O

g? %gé g??e'lﬁ’lw %Qﬁbl@y@é@%ﬂ N8, 10'5'@?9Qa9nr@c’é|’b@ﬁk/lp4@-‘|o

rence i S react ed

bistimethylaging)- 15@1‘1@@ éﬂmé%trewﬁﬁ@emﬁa 1213@@5\5163 @r@@ 7p?%a%ﬂ2-
ef:taﬁ?drgtefrgééﬁ Q%ar‘n?no EI&B&B%IWI)%%%%Q% th

9-am nom nocycline using the conditions of Exanple 42
to give the product of the Exanple. 20 M5 (ESI) m z

822.1 (M H); HRVBacgal cd f oo CAl 9N5_%13488@,43 3349;

found (ESI 824.33p1; Exanpie

({[(2{[(5%@% 7S, OH

OaS) 9 (am O7-b| 0)-1,8, 10a,
- tetrah . | 2

Oa 12- oct ahydr ot et r gcen- 2- w 5 - 54 0
oxoet hyl ) (t gFtybut yl') am no] car bonyl } oxy) met hyI
(2E) - 3- phen op- 2- enoat e 206 V\D 2007/ 027599

PCT/ US2006/ 033516 H3C H3C. N,CH3 H3C.N.CH3 CH3 H H CH
H3C

The title compound is prepared by the procedure of Example 108, using N-butyl-

glycyleycline (N-bu-glycyl) and 4-nitrophenyl (2-oxo-5-phenyl-1,3-dioxol-4-yl)methyl

carbonate Reference Compound 122 to give the product of the Example.
MS (ESI) m/z 804.12 (M+H);

MS (ESI) m/z 402.58 (M+2H),
HRMS: calcd for CyoHasNsO43, 803.3014; found (ESI+), 804.30946;
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O-ON-N NI-12 O 0 OH O OHOHO O Ref erence Conpound 100
is reacted under the conditions of Reference Conpound
wo 200922a199 t he product of said reaction is furPO@emUsS2006/033516

contacted wth 9-am nom nocycline using the

conditions of Exanple 42 to give the product of the

Exanple. M5 (ESI) mlz 788.3 (MH); HRMS: calcd for

CA0H47N5012 ' HC, 825.2988; found (ESI+), 790.33068;

10 Exanmple 100 ({[(2-{[(5aR, 6aS, 7S, |

®aS) - 9- (am nocar bonyl ) -4, 7-bi s(di met hyl am no)-1, 8,1

Ca,1 1- tetrahydroxy-1 0,1 2-dioxo-5,5a,6,6a,7,1 0,1

(Oa, 12-oct ahydrotetracen-2-yl]am no}-2 15

oxoet hyl) (tert-butyl)am ng}(car bqug)l } oxy) et hyl

3-net hyl - 1- benzof uran- 2-c I e HF~ OH O 0~1-~0
5 W NH2 OHOOOH O OH O O Reference Conmpound 101 is

AR LR RE T et D ARl Bl LA RS Forg R Rocatbon)-

C@M&Qﬁl@dth&dd’rﬁﬂ@—’am1 a1l teteahytiiong-1012+digxo-$16a,6,6a,7,10,10a,12-

condi t.ions of 42 t Ve th oduct of the

@?gaﬂ]aﬁ@?é{%e?éﬁ}%ﬁﬁqoﬁ %ﬂ@egjygk)ft © calcd for

CA1HATN5013 - , 853.2937; f ound (ESI +), 818.3234;
10 25 207 WO 2007/ 027599 PCT/ US2006/ 033516 Exanple 101

({[(2-{[(5aR, 6aS, 7S, |

®aS) - 9- (am nocar bonyl) 4, 7- bi s(dCHgt Hriap m Hsl, 8, 10a,

11- 5 tetrahydroxycl O 124361%0 5, 5a, 6 /7991 0,1

Qa, 12- octah%d;otetra en- 2-yl ] aNi no} - 2. N

oxoet hyl ) (t'€t - but yl Nam no] carhgn

s R R
O

NH2 |1 OH O H ou 0 oPb o

o)
\CH3

The title compound is prepared by the procedure of Examplé 108, using N-butyl-
glycyleycline (N-bu-glycyl) and [5-(4-methoxyphenyl)-2-oxo-1,3-dioxol-4-ylJmethy! 4-
15 nitrophenyl carbonate Reference Compound 123 to give the product of the Example.

20
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F F 10 Reference Conpound 102 is reacted under the
condi ti ons of Reference Conpound 109 and the product
wohowantsIp eacti on is further contacted with PCT/US2006/033516
9- am nom nocycline wusing the conditions of Exanple 42
to give the product of the Exanple. M5 (ESI) nmlz 912
(MH; 15 HRMS: cal cd for C41HA5F6N5012 - HC,
949. 2736; found (ESI+), 914.30367; Exanple 102
({[(2-{[(5aR 6aS, 7S, |
Aviepea: bonyl ) - 4, 7- bi s(di et hyl am no) - 1, 8, 10a,
ﬁ)r g |%rroxy 10, 12 di oxo-5, 5a, 6, 6a, 7, 101
(Oa, 12- oct ahydrotetracen-2-yl ] am no} - 2-
X I Aokgpr bonyl } oxy) net hyl
i /5%5,9 ‘?oxy? eggg%gtb}émlscqg@e H3C. .CH3 O H3C CH3
NHHNC]—I HHXC O | - O-O-N\N N2 O O H OH O OHOHO
O 25 208 WD 2007/ 027599 PCT/ US2006/ 033516 Reference
Compound 103 is reacted ugder t he Cg&gltl ons of
Ref erence Conpound 109 afpd the product Opr sai d
reaction is further ¢B ﬁ ‘ #fM nom nocycl i ne
usi ng the conditions of L‘, @@ ghgi e, t he product
of the Exanpl e.R8 Sl) r 8Y&H (NIH); HRVS:
cal cd for CA5H59N50L3 - HEH, D139188P6; ?ound (ESI+),
878.41791; 10 Exanple 103 ({[(2-{[(5aR, 6aS, 7S, 1
QaS) - 9- (am nocar bonyl ) - 4, 7- bi®(di met hyl am no) -1, 8, 1
(Oa, 11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 1
QOa, 12-oct ahydrotetracen-2-yl ] am no}-2- 15
oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) net hyl
Y%I.-_’é%nphenyl et hyl ) benzoate H3C. N.CH, H3C. N, CH, H3C CH,
HC O\ OH OWOUN.N/ \ N2 0O IOHOH OOHO O
20 Reference Conmpound 104 is reacted under the
condi ti ons of Refezrdfence Conpound

A

A is a moiety or is absent;

R, is selected from hydrogen, -OH, amino, -NR;Rs, halogen,

alkyl of 1 to 12 carbon atoms, optionally substituted with 1 to 3 substituents
independently selected from the group halogen, amino, cyano, cycloalkyl of 3 to 6
carbon atoms, alkyl of 1 to 12 carbon atoms, phenyl, hydroxyl, alkoxy of 1to 12
carbon atoms, N-alkyl of 1 to 12 carbon atoms, N-cycloalkyl of 3 to 6 carbon atoms,
heterocyclyl of 3 to 8 ring atoms, aryl, aryloxy and N-(alkyl of 1 to 12 carbon atoms)-
aryl, wherein said aryl, aryloxy and aryl of N-(alkyl of 1 to 12 carbon atoms)-aryl may
optionally be substituted with 1 to 3 substituents independently selected from
halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl, alkoxy, amino, alkylamino,
dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(O)-, CHs;-C(O)-NH-, aralkyl, aryloxy,
heterocyclyl and phenyl, alkenyl of 2 to 12 carbon atoms. optionally substituted with 1
to 3 substituents independently selected from the group phenyl, heteroaryl, halogen,
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109 and the product of said reaction is further
contacted with 9-am nom nocycline wusing the

woandieins of Exanple 42 to give the product 8€THISE006/033516

Exanple. M5 (ESI) mz 866.5 (MH); 25 HRVS: cal cd for
C46H53N5012 - HC, 903.3458; found (ESI), 868.37357;
209 WD 2007/ 027599 PCT/ US2006/ 033516 Exanpl e 104
({[(2-{[(5aR, 6aS, 7S,

181amp; Srahenalka syl la)koﬂy bnbi @Kﬂiyn@idﬂul(an'ylrwx 1d 18 cadan
’]’tl' ft trah droEQ% ch xo-5, 5a, 6, 6a, 7,10, 1
EsLayh kB opaR B @R SO P A o) 2-
oxb@lkyydr) 1(tbe1r2t cd@btirydat))mﬂ) ag9] ®ay bpmnﬁa}lyawkamnmtéd with 1 to 3
S B BRSO OB SRR, Py SKED hiron
| &lKkH | heHbeﬂHl QIKIRD @nl@ol@kﬁ@ﬁmbﬁmalﬁylmmUﬂdoﬂ;@,&lkcﬁycarbonyl,
reac conltlosof ce Conpoun
SR NG SRR B Rl R RS, SR b 210 12
C@smbcacatemS\Mptlhnélyan‘bﬁﬂmeaOmhﬂ td@sub&ﬂtuegtsnh@pendently selected
ndi ti ons f Exage42to g“YYME Ip &t of the
%{Hﬂ?eegmi% REIP By Ry Yoi & T“ Y iﬁt&ﬁ% OFal cd for
C50H69N5013 - HCI, 983.4659; found (ESI-), 946.48106;
Exa 105
(T E52PPeE r9%?m85§9%-a&¥wn1oea%%ﬁﬁ9m atgms. gplopgly
nea thla it et with) + tb, Bsudiixdifukhts independently selected from the group halogen,
t h X sa,.6, 6a ,
Cﬁ%ﬁl@ ‘%Y%gh% kif s Ctg)%ociﬂ% rﬁ%{[ﬁqnﬁ’o%lk% of :\l 90 Jr2 carbon atoms,
opteayhiydroxyer eikbxyt of ) i 2nazrioar ddomy) N-aly) ofet toy12 carbon atoms, N-
4-
ARER G PREROH ARIS, foteloky QTR 103 Wiy i, 61 gy an
O (@kDidO1 @ 12 TOrbAD a2M0s)/0,7 DDBreRCIAiISRO,6y108B8& ibaryl of N-(alkyl
f.erenc h
2SR O B 68509 D 0 B
risderendantiyssefantechizom dalvigan t réito, wiy o, @dkanynbydroxgd,yatkyi, rnaloalkyl,
alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(O)-, CH3-
C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl, alkenyl of 2 to 12 carbon atoms
optionally substituted with 1 to 3 substituents independently selected from the group
phenyl, heteroaryl, halogen, amino, cyano, alkyl, hydroxyl, alkoxy, aryl, alkynyl and
N-(alky! of 1 to 12 carbon atoms)-aryl, wherein said aryl and aryl of N-(alkyl of 1 to 12
carbon atoms)-aryl may optionally be substituted with 1 to 3 substituents
independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
alkoxy, amino, alkylamino, dialkylamino, carboxyl, alkoxycarbonyl, aryl-C(O)-,
CH3-C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl, and
alkynyl of 2 to 12 carbon atoms optionally substituted with 1 to 3 substituents
independently selected from the group halogen, amino, cyano, alkyl, hydroxyl, and
alkoxy;

Rs is the moiety R,
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using the conditions of Exanple 42 to give the product
of the Exanple. 5 M5 (ESI) mz 819.1 (MH); HRVS:

woabwd2fy CA40HABN6013 - HCI, 856.3046; found PEBIUSN06/033516

819. 32051; Exanple 106 10 ({[(2-{[(5aR 6aS, 7S, 1

@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, ba, 6,6a, 7, 10,1 QGa, 1
2-octa hyd rotetracen-2-yl]am no}- 2-

oxoet hyl) (tert-butyl)am no]Ogarbonyl }oxy) net hyl a nth
race ne-9-ca rboxylate H3C N C. N. CH3 CCH3 H
H~/ 3CO0Il ~_ OH\ OHO NNV _ H O OHO
CN§)15 Ref er ence npound 107 |is re nder the

N fetence Conpo Re pr oduct
of sailf reacton is further contacted wRih '
9-am ngm nocyclN ne 20 using the clonditions of Exanple
42 to give Rghe Product @ the Exarmple. M (ESI); mz
864.3 (M+H); HRVE: calcd for C46HA9N5012 - HO |’

899. 3145; found (ESI-), 862.32855; 25 Exanple 107
({[(2-{[(5aR, 6aS, 7S, 1

S_-9- am _noc bi s(di met hyl am nog) -1
%4 b poiet B gx‘fgse@/éynle'kx@f&.fe)é CBIeon HOBS, Opt@oa'Evsu%stltuted
Q&lth’lﬂt@@%%lﬂ@\lﬁﬁd@%ﬂeﬂﬁ)ﬁdﬁi@&@c}mZhe roup halogen amino,

LT A e s e

HWB#&;@EO&%@?@EI&ZQaMoﬁa&ﬁEs IN-8)i3 dfl?rffo NQGEB)oa a@eh'ﬁs H{l H

dl{g%ﬁ%‘f/le?féqte@ ‘&%bﬁ? @Sgﬁer‘)&y%%? &8 ”Ha @Foni?sh @"y? a"y'oxy and
Cm-mﬁlkjil iopNso 0f cRebe @&fm@ta@ﬂ rmmgfatﬂq sdi8 An@reylbXearty HYLETFIN-(alky!
| acC | urther c acC
ﬁ'g'rﬁ ﬁ%PdX/%Pmﬁ)ea@ ey HB’“Oc”ﬁ 'B%ﬁ%ﬁsg ?fgWB'? 1i9 3 spbituents
4|adégengem¢g/ gér&twmﬁmblogéntmteo yama latkeny VB dr&sSl,)alidl, aloalkyl,
gglép@o%wnof glhﬂgmswsﬁglk?/ggfggg §g§:§gﬁ ?a!\\légxly%ar_borhﬁl aryl-C(O)-,

CH3-C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyi,

alkenyl of 2 to 12 carbon atoms optionally substituted with 1 to 3 substituents
independently selected from the group phenyl, heteroaryl, halogen, amino, cyano,
alkyl, hydroxyl, alkoxy, aryl, alkynyl and N-(alkyl of 1 to 12 carbon atoms)-aryl,
wherein said aryl and aryl of N-(alkyl of 1 to 12 carbon atoms)-aryl may optionally be
substituted with 1 to 3 substituents independently selected from halogen, nitro,
cyano, alkenyl, hydroxyl, alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino,
carboxyl, alkoxycarbonyl, aryl-C(O)-, CHs-C(O)-NH-, aralkyl, aryloxy, heterocyclyl
and phenyl, alkynyl of 2 to 12 carbon atoms optionally substituted with 1to 3
substituents independently selected from the group halogen, amino, cyano, alkyl,
hydroxyl, and alkoxy, aryl of 6, 10 or 14 carbon atoms said aryl optionally substituted
with 1 to 3 substituents independently selected from halogen, nitro, cyano, alkenyl,
hydroxyl, alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino, carboxyl,
alkoxycarbonyl, aryl-C(O)-, CHs-C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl,
N-(alkyl of 1 to 12 carbon atums)-aryl, said aryl optionally substituted with 1 to 3
substituents independently selected from halogen, nitro, cyano, alkenyl, hydroxyl,
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10 Exanple 108 (5-nethyl - 2- oxo- 1, 3- di oxol - 4-yl ) net hyl
2-{[ (7S, | GaR)-9-(am nocarbonyl)-4, 7-

woize7dened hyl am no) - 1, PCT/US2006/033516

8, 10a, 11-t et rahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a, 1
2-

oct ahydr ot etracen-2-yl ] am no} - 2- oxoet hyl ( propyl ) car bam
ate 1500 ~~-O0H ON HOOHOOKHOHOOTO a

salkyt hetuliof, lkbky namind, dikgarin) dl@lkylamlno carboxyl, alkox carbonyl

N, GG R, hrBof Bt R Aot mofony o 76
mfﬁ_ﬂb()n ét@}’d_smwgna_l?&gb%t:tgse,cmbwaif Bhd $3 @érbzn r?ltcims or?]tnonally
CSSBHR. SR o ShiRhal stk BReRibetsshulsalbons pptionaly

asubsttuterdt i ng for 2 hr at room tenperature. The
reaction mxture is filtered through di at onaceous
earth and the filtrate added to a m xture of (1:4)(20
m ) ether:isopropyl alcohol and HCI (1 Min ether) is

Lol TR 3% b5 S 6 B M 1 o
F&(D'B‘sﬁiﬁélﬁl@(ﬁdidbbﬁﬁd@tlyabkeuteeroantH]e@KMrﬁlﬁl@gbm\féh%o cyano, cycloalky!
gjtiﬁﬂ%l ecna?w %t%@s?qhylgf I V 15 nEDaPom ﬁf}%@ﬁ?um P];eél%}g of 1 to
(\a-2dpon StokRVES-alioa bt tl td tﬂ céEBdm-léth&Qllalych)alky%f@]Ib of cziivuth
(%§¢1}E)rp~let¥r%gyc 72)??”(%8 alpg)%gqms ??frr%tWycfr 1é_%a[rtio;§toms, aryloxy and
G&@Ik;@of 4 torfl 2 cadoob atprhg)-atyl,/widrein said aryl, aryloxy and aryl of N- (alkyl of
b15§o51(5 %5'?%&%’ %t%%? %b/é]hl% bleogbtlona ye':sﬂgslwu%c? w¥[h ]I%% ugst uents
aoderiendeitystalentehir@n ynalogen,mofe, 2yaxm etkenl/|( bydrgky,calot datoalkyl,
teﬁkox?, z%wing, %!a%n’g, dljélllJyIaMinoHc%rbo%ylga_ﬁ(g&l/cgrbco]ﬁ'ylpar?/l-CeO%-,
CH3-C(O)-NH-, aralkyl, aryloxy, heterocyclyl and phenyl, aralkyl of 7 to 16 carbon
atoms optionally substituted, aroyl, -CH,(CO)OCH,aryl, said aryl optionally
substituted with 1 to 3 substituents independently selected from halogen, nitro, cyano,
alkenyl, hydroxyl, alkyl, haloalkyl, alkoxy, amino, alkylamino, dialkylamino, carboxyl,
alkoxycarbonyl, aryloxy and phenyl, alkenyl of 2 to 12 carbon atoms optionally
substituted, heteroaryl optionally substituted, aryl of 6, 10 or 14 carbon atoms
optionally substituted, alkynyl of 2 to 12 carbon atoms optionally substituted,
cycloalkyl 3 to 6 ring atoms, aryl-CH=CH-, cycloalkyl-alkyl; and adamantly;

Rs is selected from hydrogen, alkyl of 1 to 12 carbon atoms optionally substituted
with 1 to 3 substituents independently selected from the group halogen, amino,
cyano, cycloalkyl of 3 to 6 carbon atoms, alkyl of 1 to 12 carbon atoms, phenyl,
hydroxyl, alkoxy of 1 to 12 carbon atoms, N-alkyl of 1 to 12 carbon atoms, N-
cycloalky! of 3 to 6 carbon atoms, heterocyclyl of 3 to 8 ring atoms, aryl, aryloxy and
N-(alkyl of 1 to 12 carbon atoms)-aryl, wherein said aryl, aryloxy and aryl of N-(alky!
of 1 to 12 carbon atoms)-aryl may optionally be substituted with 1 to 3 substituents
independently selected from halogen, nitro, cyano, alkenyl, hydroxyl, alkyl, haloalkyl,
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The title conpound is prepared by the procedure of
Exanpl e 108, using N-butyl- glycylcycline

wORedw2rioycyl ) and PCT/US2006/033516

(5- et hyl - 2- oxo- 1, 3-di oxol -4-yl ) met hyl 4-nitrophenyl
carbonat e Reference Conpound 121 to give the product
of the Exanple. M5 (ESI) mlz 742.3 ((MtH)+); 20
Exanpl e 110 (2-oxo0-5-phenyl -1, 3-di oxol -4-yl) et hyl

2alkxy7 Bnirlo, E¥@arih| amm@&&ﬁcb@é;ﬂokyl%l?o%arbonyl aryl-C(O)-,

bg,gl g ch @Ey-ﬁr%y o%%lo_&t}é he?e}bcly%:ly} an &%y cygbé%yl 0%8 to6

ocdriadry atooiset r acen- 2- yl ] am no} - 2- oxoet hyl (propyl ) car bam

ate 213 WD 2007/027599 PCT/ US2006/ 033516 CH3

H3C,N,CH3 H3C,NCH3 O= O O/ O/NJN\ \ = N2 0 OH

CR} éhcmpar@ eHoh indepbedantiynpoorrakyl sf ’pfoe‘rmmaeﬁodoatoh’fs&)r R;and Rg
roced

Ig/e&/?p Vgﬁl?y gEer{géF%sr %Hﬁ alf?%éﬁﬂ] ﬁorﬂ %f wgﬁqeq%gp is attached form

(éswanﬁemﬂ'eeeq'hetbro%yclylcmgt 4- yl)nmethyl carbonate
Ref erence Conpound 122 to give the product of the

Example. 5 M5 (ESI) mz 790.3 ((M+H)+); HRMS: cal cd
fRRy is @8Ok BNB O BG cat86n 28 ogftionally subSiitided of @kyP&F214(8;12 carbon

1% ’Fgan'pl e 111

nmet hoxyphenyl ) - 2- oxo- 1, 3-di oxol - 4-yl ] net hyl
2R1{) 9 A ®r alkylQef S) to92(canbamadambiony | ) -
4, 7-bi s(dinethylamno)-1,8,1 Oa, 1 |
-t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10,1 Oa, 12 15
orrtaaphadmetatticalyeascBpipbleaatfodred: oxoet hyl (propyl ) car bam
ate H3C/ CH3 H3Q\ /CH3 CH3 NNOOH OONIk \ \ -
NH2 NOHOHOHOHO OO O CH3
2. A compound according to claim 1, wherein R, is -NR;Rg, Ry is hydrogen, Rs is

methyl, ethyl, n-propyl, n-butyl, 1-methylethyl, 1-methylpropyl, 2-methylpropyl or 1,1-
dimethylethyl or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1, wherein Ry is -NR7Rg, Ry is methyl or ethyl, Rg
is methyl, ethyl, n-propyl, 1-methylethyl, n-propyl, 1-methylpropyl, or 2-methylpropyl
or a pharmaceutically acceptable salt thereof.

4. A compound according to claim 1, wherein R is -NR;Rs, Ryand Rg are taken
together with the nitrogen atom to which each is attached form a 3 to 8 membered

heterocyclyl ring or a pharmaceutically acceptable salt thereof.

5. A compound according to any one of claims 1 to 5, wherein Ryis H ora
pharmaceutically acceptable salt thereof.

6. A compound according to any one of claims 1 to 5, wherein A is a moiety
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The title conpound is prepared by the procedure of
Exanpl e 108, using N-propyl 20 glycylcycline
wORbqrroaps9gl ycyl ) and PCT/US2006/033516
[ 5- (4- met hoxyphenyl ) - 2- oxo-1, 3-di oxol -4-yl ] methyl 214
WO 2007/ 027599 PCT/ US2006/ 033516 4-nitrophenyl
carbonat e Reference Conpound 123 to give the product
of the Exanple. M5 (ESI) mz 820.3 ((MH)+); 5
Exanpl e 112 (2- oxo-5-phenyl - 1R43-di oxol - 4-yl ) et hyl

2-{[ (7S, | ©aS)-9-(am nocarbonyl) - 4¢7-

bi s(di net hyl am no) - 1, 85104, 11Nt\egx?;?m oxy- 10, 12-di oxo
-5, 54, 6, 6a, 7, 10, 10a, 12- Cta rotetracen-2-yl] a
m no}-2-oxoet hyl (butyl) rba mate H3C H3C. NCH3
HBC.NCH3 OOH OO OONNT \ N-1 NN-12 0 HOH O
OHO 0 The title conmpound iQ prepared by the procedure
obr &Eplanplaec iRy acieptrblé sxlittiéredS gl ycyl cycli ne
(N-bu-glycyl) and 4-nitrophenyl

(2- oxo-5- phenyl -1, 3-di oxol -4-yl )nmet hyl carbonate

Ref e,‘!rmmmaoL@lemounddwg]ta%ny ongbf/daitrizel fors)duneteioh it Albsent or a

s BBl bt tepl o caorsieors

803. 3014; found (ESI+), 804. 30946 25 215 WO

(54 gﬁ"é?ﬁﬁaé’% 55?0% S Bt TRy Mg PR ngimoiet

2 {[(78, | QaS)-9- (anlnocarbonyl)

4, 7- bi s(di net hyl am no) -1, 8, 10a, 11- t et r ahydr oxy- 10, 12-d
i oxo-5, ba, 6, 6a, 7, 10, 10a, 12-

oct ahydr ot et racen- 2-yl ] am no} - 2- oxo yI(butyI)carbana

te 10 CH3 H3C\ H3 \[Hls}><@

or a pharmaceutically acceptable salt thereof.

10

9. A compound according to any one of claims 1 to 7, wherein Rs is a moiety
15

or a pharmaceutically acceptable salt thereof.

20 10. A compound according to any one of claims 1 to 7, wherein R is a moiety
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O0O0OOH ~~- OON\VNV I\ I NM2 NOHOHOOIOOO
CH3 The title conpound is prepared by the procedure

wofo@Ewanebe 108, using N-butyl- glycylcycline PCT/US2006/033516

(N-bu-glycyl) and
[ 5- (4- met hoxyphenyl ) - 2- oxo- 1, 3-di oxol -4-yl ] et hyl 4 15
ni trophenyl carbonate Reference Conpound 123 to give
the product of the Exanple. 20 216 WD 2007/ 027599
PCT/ US2006/ 033516 WHAT IS CLAIMED $S: 1. A conpound
represented by Formul Bs{l); OW\R )2 R2 OH |
NHa R3O AAN OH OH O OH O (1) wherein: R4 | yN A
is anoiety O or is absent]] R, i el ected from
hydrogen, -OH amino, -NR{R8, Ralogep, 15 alkyl of 1
to 12 carbon atons, optionally ¥ubstituted with 1 to 3
substituents i ndependent ly selected fromthe group

e m ar bon
e R R U Ry BB g spl ek
hydr oxyl , aI koxy of 1 to 12 carbon atons, N al kyl of
114.0a tém %Kboébc%h(?ﬁgsto d}#y%%'o@@i%m 187, 3~He9e|ﬁ r\%% Bobiety
at ons, et erocyc to 8 ring atons,
aryl oxy and N-(al kyI of 1 to 12 carbon atoms) 20 aryl ,
wherein said aryl, aryloxy and aryl of N-(alkyl of 1
to 12 carbon atorrs)-gryl may optionally be
substituted with 1t substi tuent s,i ndependent |y

sel ected from hal ogen, | kenyl ,
hydr oxyl, al kyl, hal oal am no, al kyl am no,
di al kyl am no, carboxyl, I, aryl-C(O) -

CH3-C(O) -NH, aral kyl,
phenyl, al kenyl of 2 to 12 garborfRéat ons optionally
substituted with 1 25 to 3 substituents independently
sel ected fromthe group pheﬁyl het eroaryl, hal ogen,

and Rs and Ry are H or a pharmaceutically acceptable salt thereof.

Y, et ergcycl yl and

12. A compound according to any one of claims 1 to 7, wherein Rsis Ry or a

pharmaceutically acceptable salt thereof.

13. A compound according to claim 1, wherein A is the moiety,

R3 is the moiety
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217 WO 2007/ 027599 PCT/ US2006/ 033516 am no, cyano,
al kyl, hydroxyl, al koxy, aryl, alkynyl and N (al kyl of

wa 2000/0229gar bon atons)-aryl, wherein said aryPCamg2006/033516

aryl of N-(alkyl of 1 to 12 carbon atons)-aryl may
optionally be substituted with 1 to 3 substituents

i ndependently sel ected from hal ogen, nitro, cyano,

al kenyl , hydroxyl, 5 alkyl, hal oal kyl, al koxy, am no,
al kyl am no, dial kyl ami no, c rboxylgH?ral koxycar bonyl ,
aryl-c(Q -, CH3-C(O™=° 7 Meterocyclyl and
phenyl , and al kynyl of Zfto 12 Acarbon atons
optionally substituted w
i ndependent |y sel ect ed romrghe Broowpghal ogen, ani no,
cyano, al kyl, hydroxyl, and al koxy; 10 R2 is sel ected
from hydr ogen, hal ogen, alkyl of 1 to 12 carbon atons,
optionally substituted with 1 to 3 substituents

i ndependently se|l ected fromthe roup

Bedn 8y e\R eyRPR gfomsyora @f@r@ae%\#lﬁ 6&@563’16&)‘%“6%#?

to 12 carbon atons, phenyl hydr oxyl, al koxy of | to
12 carbon atons, N-al k of 1t Eﬁ&z arbo atoms, N
c‘ﬂel%@@rﬂmurﬁfacﬁoﬁdﬁ‘%oé rBanWQ?rS shtg? @?06 Yclyl of 3
to 8 ring atons, aryl, aryloxy and 15 N-(alkyl of 1 to
12 carbon atonB)-aryI mhereug said aryl, aryloxy and
aryl of N-(al kyl of 1 to 12 farbon atons) aryl may
optionally be substituted with 1 to substituents

I ndependent|ly sel ecte itro, cyano,

al kenyl , hydroxyl, alkyl, I, al koxy, am no,

al kyl am no, dialkylanino car boxyl, al koxycarbonyl
aryl-C(O-, CH3- C(O)- o aral kyl, aryl oxy,

het er ocycl yl and phenyl, alkenyl of 2 to 12 carbon
atons 20 optionally substituted with 1 to 3
substituents independently selected fromthe group
phenyl, heteroaryl, hal ogen, am no, cyano, alkyl,

hydr oxyl, al koxy, aryl, alkynyl and N (alkyl of 1 to
12 carbon atons)-aryl, wherein said aryl and aryl of
N-(al kyl of 1 to 12 car bon atons)-aryl may optionally
& igifissmpietited with 1 to 3 substituents independently
sel ected from hal ogen, nitro, cyano, al kenyl,

hydr oxyl , al kyl, hal oal kyl, 25 al koxy, am no,

al kyl am no, di al kyl am no, carboxyl, al koxycarbonyl,
aryl-C(O-, CH3-C(O-NH, aralkyl “©aryl oxy,

het erocycl yl and phengl, and @l kyn f 2 to 12 carbon
atons optionally substit W 1 to 3 substituents
i ndependently sel ected fr n1the oup hal ogen, am no,
cyano, al kyl, hydroxyl, q% ox¥, 30 R3 is the

noi ety RO, 218 WO 2007/02@599 /U§%006/033516 OO0

R, is 1,1-dimethylethyl and

Rs is aryl of 6 carbon atoms or a pharmaceutically acceptable salt thereof.

15. A compound according to claim 1, wherein
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R5 YOOR6 RO OR6 RIOor RS R4 is selected from
hydr ogen, alkyl of 1 to 12 carbon atons, optionally

weubstnetwred 5 with 1 to 3 substituents indepeadaistdog/033516

sel ected fromthe group hal ogen, am no, cyano,
cycl oal kyl of 3 to 6 carbon atons, alkyl of 1 to 12
carbon atons, phenyl, hydroxyl, alkoxy of 1 to 12
carbon atons, N-alkyl of 1 to 12 carbon atons, N
cycloalkyl of 3 to 6 carbon atons, heterocyclyl of 3
g 8 r|n atons, aryl, aryloxy and N-(alkyl of 1 to
125 atons)-aryl, wherein said aryl, aryloxy and
aryI of N-(al kyl 10 of I to 12 carbon atons)-aryl my
optionally be substituted with 1 to 3 substituents
i ndependent|y sel ected from hal ogen, nitro, cyano,
al kenyl, hydroxyl, alkyl, hal®al kyl, al koxy, am no,
al kyl am no, di al kyl am no, carpoxyl « al koxycar bonyl
aryl-C(O-, CH3-C(O)- arpl kyl yl oxy,
het er ocycl yl and phery en f 2 to 12 carbon
atons optionally substitufled with 1 to 3 substituents
15 i ndependent |y sel ectedllfromthe group phenyl,
heteroaryl, hal ogen, ami n®, cyano, alkyl, hydroxyl,
al koxy, aryl al kynyl and N-(alkyl of 1 to 12 carbon
atons% aryl, wherein said aryl and aryl of N-(alkyl
or1 18 N8R car bon atons)-aryl may optionally be
substituted with 1 to 3 substituents independently
sel ected from hal ogen, nitro, cyano, alkenyl,
Bhxdrgens| kyl, hal oal kyl, al koxy, amino, al kyl ani no,
dr Ak e @Bilefe, 20 carboxyl, al koxycarbonyl, aryl-C(O) -
CH3-C(O -NH, aral kyl, aryloxy, heterocyclyl and
phenyl , al kynyl of 2 to 12 carbon atons optionally

substituted with 1 to 3 sulstituents independently
selected fromthe group halo i no, gﬂiﬁ al kyl ,

\ afbon at ons
h Eogen

al kenyl , 25 hydr oxyl, & oal kyl ,

al kyl am no, di al kylfam no, carboxyl

al koxygar baaayl Raryl - C(@-, CH3-CRY -NH, aral kyl,

aryl oxy, heterocyclyl and phenyl, N (alkyl of 1 to 12
carbon atons)-aryl, said aryl optionally substituted

VR4 @ séle&t@d 3ron‘$éﬂ%§ﬂto'f hye 'T'IZ %ar‘b@ﬁ %Rﬁ@?bﬁﬂl@b@%% ittPo 3

nitro, ano, roxyl’,

zﬁ@@?t/ Herts gleperde] éelefofsgé@methe@r%w halgggnoaminpt cyano,

&iyKI@éMyl 0’#"3"(6@ caﬂiéﬂ/étérﬁﬁ‘s nélkyl df @ItdWi B8rbHP atohdy, Eﬁér)@l hydroxyl
koxycar bony

eﬂ%ﬂxw Ihée éﬁfé@?@ﬁ%ms ac% PisEryo &argpwrtorm Nroxapaleyl of 3 to

BN afoRiEs h@tﬁﬁdc%]ﬁ'df)ﬁ t8 @bﬁ\b'ét&ﬁ@cbrylaé&yéryﬁk}/ %hbl‘élr@éld aryl
carbon atons op substit eroary

BB iy OQU%'WH?%@J"% Withdite Bsabgiiteats sidgpendently elected
TRinh RGN, nitfo, Sy, bikehy ChydRSky, %Ik%ﬁ'hﬁl%bﬁ?l Epkeg) %hkryd

of to 12 carbon atons optional |y substifute
1&kviemino, dialkylamino, carboxyl, alkoxycarbonyl, aryloxy and phenyl

hydroxyl, and al koxy, aryl
s&gd optionally substitutled
ndently sel

Rs is selected from alkyl of 1 to 12 carbon atoms optionally substituted with 1 to 3
substituents independently selected from the group halogen, amino, cyano, cycloalky!
of 3 to 6 carbon atoms, alkyl of 1 to 12 carbon atoms, phenyl, hydroxyl, alkoxy of 1 to
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substituents independently selected fromthe group
hal ogen, am no, cyano, cycloalkyl 10 of 3 to 6 carbon

wavamw27abkyl of 1 to 12 carbon atons, phenyl, PCT/US2006/033516

hydroxyl, al koxy of 1 to 12 carbon atons, N-al kyl of 1
to 12 carbon atoms, N-cycloal kyl of 3 to 6 carbon
atons, heterocyclyl of 3 to 8 ring atons, aryl of 6,
10 or 14 carbon atoms, aryloxy and N-(alkyl of 1 to
12 cariob atorag, dhvslkylaf 1to 1a/|qetben @tasag, iN- alkyhefd toxG/cathen

l5 .Qf,
o DO 5 D 6 Bt Mo Bt
th@p”esmi@ anf, yargexyertdeatytfaf @tﬁaﬂql @fg1ef|® 12rgarbay ateygharyl, may be
;)i%)‘?\l%}fy ’suBé’tﬂutgé%th 13tt)l§y§ubsﬂ9ér9§lrt@ébenc?e?\1tlgQélléc @Wo alogen,

car

attrpl cYano) alkeny@th@d@(@ alltqyl, halgal&yl,@koxyaaxwn@xglkylammo

BELTERBAE SRR A2 oplo SHELE ADE rton

batecbcaclyll ar@mheomlaata;kyl @fdbtgttﬁtqarlm a/tpmﬁ Omtl@r@lls Substltuted ‘aroyl,

< ﬁfébt)@éﬂ Syl %%8 @ﬁngﬁﬁfﬂa}%igjrsg% ﬁtf @;ﬂ @%h@%@%}nts
mdram@denamﬂ@cteérfr@m taatﬁ)ge@, mtfpawaypaatkw hygionix gikyl haloalkyl

Qikgﬁé%ﬁﬁﬁ@%ﬂwa\’mlﬁé i %Warﬁtﬂg d)atﬁl%}éfll alt@k%%%’dnypfarﬁo%y%naz

carbon at ons “opt i ona ubst i ter oaryl
openybnbgtespag @@tlcprtady é@stlﬂﬁ%ﬁi aaﬂ 086 ordhd caab@ikatams optionally
@utﬁg&te@ Q:gbleﬁtﬁilllsyto AtbE efyl-@likyRy |oy<%all2yllaﬂ<yilzand
on ns opti onal y substituted, = cycl oal kyl
edamagylat ons, aryl - cycloalkyl al kyl ; and
adanantly 25 R6 is selected from hydrogen, al kyl of 1
? don atoms optionally substituted with 1 to 3
substl nts i ndependently selected fromthe group
hal ogen, am no, cyano, cycloal kyl of 3 to 6 carbon
B a8 o e g habosBonts 991 90D B T2 MRSt of 1
to 12 carbon atons N 30 cycloal kyl of 3 to 6 carbon
B g DRI CL ool LBl A A A 1 12 aror
alesrsei n said aryl, aryloxy and aryl of N-(alkyl of 1
RO i %21carbon atons) aryl may optionally be substituted
Wth 1 to 3 substituents i ndependently sel ected from
hal ogen, nitro, cyano, alkenyl, hydroxyl, alkyl,
'aflé gﬁé#a/éoeun@aw a%p?&&é LORFERY PCT/ US2006/ 033516
al koxy, am no I kyl am no, di al kyl am no, carboxyl,
al koxycar bonyl, aryl-C(O) - CH3-C(O -NH, aral kyI
aryl oxy, heterocyclyl and phenyl, and cycloalkyl of 3
to 6 carbon atons; 5 R7 and R8 are each independently
H or alkyl of 1 to 12 carbon atons or R7 and R8 when
QB! V\Oébwdana %&S}dtng 9@5@% 1 didbtddRomithd 8P oabﬁmﬁa@euncany
whi each is attached form a 3 to 8 nenbered
ﬁ‘é‘t‘v%’ftf&i@/é?'iﬁ thefeR: RO is aral kyl of 7 to 16 carbon
at ons optionally substituted or aIkyI of 1 to 12

carbon 10 atons; R10 ¥ 12 carbo
4 @ril7S,10aS8)-9- (ammocarbonyl)—4 7- bls(dlme hylammo) 1 8 103, 11-tetrahydroxy—

10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl 2-methylpropanoate,
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or a pharmaceutically acceptable salt thereof. 15 2. A
conpound according to claiml1l, wherein R is -NR R3,

we&zoi792f89dr ogen, R3 is nethyl, ethyl, n-propyPCT/US2006/033516

n-butyl, 1-nethylethyl, 1-nmethylpropyl, 2-nethyl propyl
or 1,1- dinethylethyl or a pharmaceutically acceptable
salt thereof. 3. A conpound according to claiml,

wherein R, is -NR7R8, R7 is nethyl or ethyl, R8 20 is

eEhy7S, 10aBY-b-(aminptapphyl)-4,7 i b)ﬂeﬁﬂrﬁ;‘l‘athmo)ﬁ Bm@aylﬂrtetrahydroxy-

Thaerdbibs PRk, a%ia%ﬁ%ﬁééﬁg%%tr@m 23 flamipol &

oRogby (dutglbaraind]caghdngl}adydnathl, 4-me oy benRoates - NR7R8,
R7 and R8 are taken together with the nitrogen atom
to which each is attached forma 3 to 8 nmenbered 25

Hg2eli( @Syl@bs) 9+(amooarbany) A4 7 st divridtiodd nhivio Rt 8 gljdgild Hetrahydroxy-

her n in an ne of
IS £ 808 S AP A B e R | cal 1 y
acoethy g bligl)sainb]catmngbdxy )raéthgl. 4-dettyiveomsede,accor di ng to
any one of clains 1 to 5, wherein Ais a noiety 221
WO 2007/ 027599 PCT/ US2006/ 033516 Rg Y N O or a
Hi@r{ifaaR paBTS, 10aS)c@ptirduacbongl)#, A-biefdendthyl@mind)-1,8,10a,11-

&%2%?&#@%@8%3%@@@0% %g I686n(,§y7 2(51 E?]%E] Clgt%hﬁrg%trlagen 2-yllamino}-2-

acoethy g blitgl)mainb]catmngipdxy )réethy 4cfhlqnmar|n:toatecor ding to
any one of clains 1 to 7, wherein R3is a moiety R5
Yo 10 OR6 Rio or a pharmaceutically acceptable salt
t({ier{E68R,685,78, tea§) Su(adhivapadrotyiig, t-dis @ingetoylemirfo)-dl &l Ges11-

é?tFagleroxmsrﬁ' o)@s’? F?/ 686anPlI§ (1:3 %gg Qpﬁrﬁgtﬁc& QQ(BQTE%} 2-

Y céut oA acce ereo
Axcetmdaipw@yk)mnmo]j;ar@nmowwabyié -methylbahpmatd, to 7,
wherein R3 is a noiety 222 WO 2007/027599
PCT/ US2006/ 033516

({[(2-{[(5aR,6a8S,78,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-methoxybenzoate,

({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yljamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl cyclobutanecarboxylate,

({[(2-{[(5aR,6a8S,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl 4-fluorobenzoate,

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl pivalate,
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woanp@arnd accordi ng to any one of clains |
\/\hg?ein R3is amiety OO ORRO 6 R and R6 and

R5 OOR6 RRO and R6 and Rio are Hor a
phar maceutically acceptable salt thereof. 5 11. A

R10 are H or a pharmaceutically acceptable salt
thereof. 10 12. A conpound according to any one of

' in R3 i ¢ har maceutically
B TR A T OREFAlr RocaBary - bR e R madcor a1
ttetrathyairory1,0, Viheiogd-5,58,8,6a,7 116, 1UQJ1QIdétah RebtetRt8n Y-y 3]Qm irgfd-2-

22 PCT/ USZOO6/
@O%YQ&E%D% rﬁ?&%?f tg@vﬁgxyg fhyﬁg YiRBANcsoNs or a
pharmaceutical |y acceptable salt thereof. 5 ﬁ4 A Ly
SQIPY BREALTNG LRy LD il R, GF R -
RelpalRdraxg-1D, 1P-dibxet 5al6e6)y,H 0408, 12- -octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)ammo]carbonyl}oxy)methyl phenylacetate,

({[(2-{[(5aR,6aS,7S,1 0aS8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7, 10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl phenylacetate,

{[(2-{[(5aR,6a8S,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yljamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl pivalate,

({[(2-{[(5aR,6a8,7S,1 0aS8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methy! heptanoate,

({[(2-{[(5aR,6aS,7S,1 0aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 Z-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl cyclobutanecarboxylate,

({[(2-{[(5aR,6a8,78,10a8)-9- {aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methy! heptanoate,

({[(2-{[(5aR,6a8,7S,1 0aS8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a, 11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,1 2-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methy 4-tert-butylbenzoate,
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20 R5 is aryl of 6 carbon atons or a pharmaceutically
acceptable salt thereof. 15. A conpound according to

wolairrmisoo wher ei n 224 WD 2007/ 027599 PCT/ US2008(02381M6/033516

Ais amiety R4 Y50; R is -NR/R3; R2is
hydrogen; 10 R3 is the moiety O R5 OOR6 Ro OR6
Rioor RS R4 is selected fromalkyl of 1 to 12 carbon
atons optionally substituted with 1 to 3 15

wbq{ 54ReBs Y, Tué@}@r(dmﬁdcyrb@aylmWaﬁsﬁrnﬁétmtmlr@mwm 0a,11-

ey 1 g0 e B e s 4. Y bridhv i figfer s ¥z

bysttiop ) butyl)ahikepsrbahylloxy imeiRyl darpipheayiorgarbdkyedt&y |  of
1 to 12 carbon atons, N-cycloal kyl of 3 to 6 carbon
atons, heterocyclyl of 3 to 8 ring atons, aryl, and

@@[(QL{RMR 68876, T0asMod amindcarbangl) awym@(uynétsylamtriogz-n #,108,11-

b 56 Piddhombogdn AR 0% I BRSO G REG A idmino)-2-

bxahftmx)(lbutyladrkY\b],cai’b@hﬂ}ﬁ)éyyhethyi|3I®&M1etwmemoate,

al kyl am no, di al kyl am no, carboxyl, al koxycarbonyl,

aryl oxy and phenyl; R5 is selected fromalkyl of 1 to
1{2(24{&54% Baaﬁsn’ﬂ)asmgi-(anmidcyrb@uida‘mmms(diﬂneythylhmihot)-o,831 0a,11-

tituen dent | ecte romthe oHp. .
R R s OB PERE B o1 B ik - SSlaby el Bbes g Stiipipgree-
akaatsyl)(rlokylhansiholtatbonilibxg pndibyl 1at'-biphenyllecarboxylate,
hydroxyl, al koxy of 1 to 225 WD 2007/027599
PCT/ US2006/ 033516 12 carbon atons, N-alkyl of 1 to 12

CEeHBaRBa8Y S, 10aS)-OHamiinoghrbohylB417ebi€dmaetbyamina)-08510a,11-

MR 2 Yart-4 5o P gy R T oo Brgfer 4Dy R0 F 2

araktiayl)\(propyl)axkifalckrplonygfoxy)nethyl 3, &dintethylEnaoste; ar yl ,
may be optionally substituted with I to 3
substituents independently sel ected from hal ogen, 5

(1{[(2r{[§5al%93a868 Hla&H9y(amirvgdrooryl)-4, 7abik(gimethyhmaoh:t |8, 10a,11-

B 10100Y ST 10 g SR DB SR v >
axgdtbyi)jpropwmwno]cyrcuowl}cawhinqihﬁmytbn-bambbd(ybatef 7 to 16
carbon atons optionally substituted, aroyl,

1-({[(2-{[(7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)ethyl acetate,

({l(24[(7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-tetrahydroxy-
10,12-dioxo-5,52a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(propyl)amino]carbonyl}oxy)methyl cyclohexanecarboxylate,

({[(2-{[(7S,10a8)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-tetrahydroxy-

10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-yllamino}-2-
oxoethyl)(butyl)amino]carbonyl}oxy)methyl cyclohexanecarboxylate,
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-CH2(CO) OCH2aryl, said aryl optionally substituted
wth 1 to 3 substituents independently selected from

woaabogersoni t ro, cyano, al kenyl, hydroxyl, al kpCT/US2006/033516

hal oal kyl, 10 al koxy, am no, al kyl am no, di al kyl am no,
car boxyl, al koxycarbonyl, aryloxy and phenyl,
heteroaryl optionally substituted, aryl of 6, 10 or 14
carbon atons optionally substituted, cycloalkyl 3 to

Q[(Qi{ﬂgalﬁ,lﬁéﬁﬂ S, 'HTEBQ)-QQHFFﬁHdCh armeZIDF\-)@ HI-IN%(Uimétkyihmir@mﬂ ,8,10a,11-
tyl; - ; .
AR oo dPerS sr TR o0 10d 2 395 o Bl Be B temigor2
iogoeth ) (Eybylidmirdolcarbby iay naethd 3Bveinetityinnai dage,

substituted or alkyl of 1 to 12 carbon 20 atons; R10
is H or a pharmaceutically acceptable salt thereof.

2524 R5aA 6a8TiSol0as)-Bc@airticathonyl)-¢ | 7abisidimetsghmirtopd, &, 10z 1-
:t r&hgg@xgaﬁ? FJE ?? étéacfa 14 Yoa, 5§ S&Bha &Sl ~ylJamino}-2-

m&ethﬁ)(btam)mma]cbmmy\yl)ew niethyl 3 3 dimettiingthidanozdg,- 1, 8, 10a,
11-t etrahydroxy-
10, 12- di oxo-5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et racen- 2-

YlPelftbaie, pad;7 Sobms) 18y(ajnrmeasHongli Telis@ mrthyla oy iéet day11-

%&%&@%%@?8 23@%‘?5g%ﬁ %f\éﬁ (% %74 ?—ggtgﬁydrotetracen-2-yl]amino}-2—

ca®th ) Prapylieociaclsernphyliaky ¥ndihg R-distdttylllanams)e, 1, 8, 10a,
11-tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydrot et racen- 2-yl ] am no} -2 oxoet hyl) (butyl)am
iR b&6nS [7&x10a8Oh(pminbcaroh gl [Tebig(dnathyldmino)-1,8,10a,11-

R T e B
bX@&tbyl)(lathtylmmmy}cadc@mtl}prms(tbylEcy@ap@ﬁﬁaq:e?tateo 10a,

12- oct ahydrot etracen-2-yl ] am no}- 2-

oxoet hyl ) (butyl)am no] carbonyl }oxy) met hyl 4-met hyl

Z{RQ&F@ 6a§{7is ?Oa@) Rnﬁ%grbﬁﬁylz b7 bls(ﬁhmethylammop 8, 10a 11-

9- (‘am nocar bo | am no

1qttahw0t<léﬂ P4 2@@@@%@,6 68, 1%?0%1%%‘@53(65@‘[66869@2 yl]amlno} -2-
%xé&h;ﬁﬂ&;t%iarﬁu%géabﬂ%?q YrAEtR a%labHaL%‘i’ianO&argéxylate

oxoet am no] car bonyl } oxy) net hyl
4-fl uorobenzoate, ({[(2-{[(5aR 6aS,7S, I

T2k E By o ST ebinsioasign) 4 g @i yiarinor 8, fieit 1
TotiBydi0 1@49@@@@ BQBQiaTZiCCEmGQ‘Ith@ﬁ}'d?@ﬂetracerﬂ-é-yl]ammo} 2-
%)é((?é OWI orﬁl}fno camogglio%(?/ n?etﬂg)/l cilgléggnﬁg@%tg met hyl
({[(2- {[(5aR 6as, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di

Pl RRpaSy St tash sbisipoartonyi dsbistipetagamino)-1.8,10a,11-

1élrah9ﬁ reRky-d0 abelid@cs Ba B-@ﬁlﬂ P71 00} 2-Bctahyd rotetracen-2-ylJamino}-2-

%ﬂ%&%}é@lkﬁépﬁa%ayl oxy mé{pn)/lla}d é%?\{n%ehlycarboxylate

({[(2-{[(5aR,6a8,7S,10aS)-9-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 3,3-dimethylbutanoate,
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({[(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,

wa2e07tet9ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 18aT/US2006/033516

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (propyl ) am no] car bonyl } oxy) net hyl

cycl obut anecar boxyl ate, 25 ({[(2-{[(5aR, 6aS, 7S, |

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
Ki2-{1(e4R, 6b$,dSObOja61-9-(é®+rubbanbon§B) 5,3 ks ( Gmethylammo) -1,8,10a,11-

R Sl PP s S B BT 12k B RbAcen 2 ylamino) 2

éxcﬁdtlugcb)(tektemlz;cb)atmno carbonyl}oxy methyl 4-tert-butylbenzoate,

({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11 30
({{iﬂ{{ﬁﬁg&'ﬂﬁasVSl‘@aSZ—Qe{amumcérbanlB4,Gab|s7(dmﬁ)atﬂ)@@nino) -1,8,10a,11-

] 0 .
SN fare bRt BEIT 5 & matmistross vy iqnor2
RRaEtMI)( @ﬁ@lﬁ)@)ﬁﬁﬁlﬁﬂc@ﬁﬁhyﬂﬁmwmZﬂlcﬁmethylbutanoate
({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
nmet hyl ami no)-1,8,1 Ca, 11-
({ERH{H s bal y S1Was2odpmirmcdrbbayIb4 Fehis(dibGgthydamino)-1,8,10a,11-

?e%raﬂ%}r%?{ ?6 %%ﬁcf@g‘ﬁngaré]ééa r@ﬂnd%oié 8ct?tr1])éc{r%te racen-2-yllamino}-2-

2xomb)ieprnpi)aoanacarbortyogR et aRehBprpgandate,
®aS) - 9- (am nocar bonyl ) -4, 7-bi s(di met hyl am no)-1, 8,1
(e, 11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,
{24 baRipdB FSet0a8-Oraminpchbonylp¥ 72bis(dimethylamino)-1,8,10a,11-

L .
%ﬁg&é%% tﬁ g,g g%‘@%ﬁ%&?%‘é%ﬁ?g&s} gé&b%&%lracen 2-yllamino}-2
ox®th)tearhiutdarmeiegrbprylloxybied i cynieneptanecabpxyiatg, 10a,
11- 10 tetra hydroxy-10, 12-di oxo-5, 5a, 6,6 a,
7,10, 10a, 12- oct ahydrot et racen-2-yl ] am no% 2-

Gk(@di(5aR. peB.TEy1 0pSIOr{eMinecatrgy)-4xy)isdintgihylamino)-1,8,10a,11-

E&ﬁﬁéfér? fg@g? §<o75 53,8, 6§ 7, 190 Z%a rr?zn 8%’(3'? drotefrilcezp -2-yllamino}-2
¢xcnﬁt®(l)cﬂﬁeﬁémﬁx}]aawmi@arbqnse}ommeiml ﬂthbylbgﬁzoate

hydr oxy- 10, 12- di oxo-5, 5a, 6, 6a, 7, 10 10a,

| 2- oct ahydr ot etracen- 2-yl ] am no}

kEdi(P3R pab Syl Wdawmcaww) 6>Zy9|$ﬁétnngihyl@mmab -4810a,11-

(étr[eﬁ%?r{)h( 59%2%07535&8@7 o, { &M NCEhRPA%Irhcéh-Z-yRafing)-2-

pé@&’férly@rtd@wyl)ﬁmrlczcarb@md}osy)swt@l Baptangaie.1ang
12- oct ahydrotetracen-2-yl]am no}-2 20

oxoet hyl ) (but yl ) am no] car bonyl %ox ). met hyl hept anoat e,
(FRdR5TR, @ggﬁS@ S7-§-(aminocarbonyl)-4,7-bis(dimethylamino)-1,8, 10a,11-

@r%hi{@rof(@pﬂ) '19%)36@5& )3'6@1 77T P16 - H&Ehydrét@ramz%l]én%o} 2-

tetrah I 0XO0
SO NE4LeT: bbtbyl%oan@szaréemé}ww)mﬁt@ﬂ AHeRROYbENIEE- no} - 2-
oxoet hyl ) (butyl ) am no] car bonyl } oxy) et hyl
cycl obut anecar boxyl ate, 25 ({[(2-{[(5aR 6aS, 7S, 10aS)-9
Bﬁﬁp‘;QrQ'”QI%P'@(ﬁdﬂ §eERPAAEE-910% 10a, 11-
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahyd
rotetracen-2-yl aninog-z-_ o _
s ﬁ;ii@q%ﬁa%y]ﬁ)%ﬁar HeminesaPenY Xk ¢y mis(Himethdpniany adel 0a,11-
@ra@{/ﬁrﬁ%y {lb 1oakb@a6d 8,65,7,10,10a, 12-octahydrotetracen-2- ygamlno} -2-

(ani nocar bonyl) - 4, 7- bi s(di net hyl am no) -
a?ioetmémr%wd/a@r&ﬁsna@ 12- di oxo0-5, 5a, 6, 6a,
7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-
oxoet hyl ) (but yl ) am no] car bonyl } oxy) net hyl
4-tert-butyl benzoat e, 231
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t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (but yl ) am no] car bonyl } oxy) net hyl

1, 1' - bi phenyl -4-carboxylate, 5 ({[(2-{[(5aR, 6aS, 7S, |
@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,

S B 2R o BeEas T Pafiptytminor 110011

Q?tr@egdwk)) G@UE&dxd)@FH b1 @(a{wbm[ ( Zlffl{a% %y%algjdg&ts’gaceln -2-yllamino}-2-
[ nzoat e aR, 6a

%@th@@%ﬁ% 53'?‘8@% 819 4, 7-bi s(di met hyl ani no) - 1, 8, 10a,
11 10 tetra hydroxy- 10, 12 dioxo-5,5a,6,6a,

7,10, - rot etracen- 2-vi i, N0}.- 2+ .

bobviatet S IRy e H A RP RGP Y04 Mrtdieinviamino)-

1,8110ebi fpletralydrédxyc 840, bzm;dxatsas; 6,6%,?(12;?0@{%@@8@&%%-2-
S)-9-(am r i s(di et am no) -1, 8, 10a,

ﬁafz'{@t'é'gﬁ?ﬁg%@epy% ’)fﬁmé‘zei oxoE 5, 5a, %, 6a, 7? 10, 10a,

d2plortnabyuticalyt etocptablesaltsyidreefm i no}-2 15

oxoet hyl ) (pro pyl)am no] car bonyl } oxy) nmet hyl

3, 5-di net hyl benzoat e,

(18] AZophipobaRabatind daiB) 1 Seleetet frooathb@ngup) - 4, 7- bi s(di

nmet hyl am no) -1, 8, 10a, 11-

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a,

414 2({ (347,543 76ctcml$y@|c(etmmcaxbenyl)z4yl-ljm(mmr&jf}lylémmo) -1,8,10a,11-

B 4513 ) 283 BLCAT DA QULIRL Bk o2 yamino) 2-

m@thﬂ)(blamamoa]cbmmwl)om rTetbyl stfidphresek3rtarthoxydgte,1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a,

7,10, 10a, 12- oct ahydr ot et racen-2-yl ] am no} - 2-

okadl(baRR ﬁesﬂsw Oe&FOr eintraxchtbony! -4yt thydersina)-4,8, 08, 11-

%@13@'@%}?& rznéﬂ (%cdéor 5? ? 62 1 1Oac‘(I12 oct?%qrotetrac n %yléarTBo} -2
vicatien M priopd)ansino] carbonyl}oxy)methyl thiophene-2-carboxylate,

10, 12- di oxo0-5, 5a, 6, 6a, 7, 10, 10a, 12 oct ahydr ot et racen- 2-
yl ] am no}-2- oxoet hyl )(pro pyl ) a
ﬁ&?dﬁﬁmﬁys}76x1£)a$éi9l={ymlwewb@hﬂkéﬂém@(dbwwlanm) 1,8,10a,11-

Beep Tk 181 2iorpen 575 99,110,108 [ odehaleiaes 2 Vieog >
_xLoettI@y:I)(m@pyj}amyo]cgl@onyl}oxy)methyl th|ophene -3-carboxylate,

10, 12- dIOXO 5, 5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et racen- 2
i:(] am no} - 2- oxoet hyl ) (butyl)am no] car bonyl } oxy) net hy

¢ éf{ﬁméﬁéﬂ&w%@@m@a@OM) -2(3ebig ([dprgiagamino)-1,8, 1Oa 11

R vgsin0 12 bl o, o0, 5le7 1 R 2eck ga%%fﬁ% "5 yjeige-2
Moetmél(blatwmlcwamnm irestby! Bhisphemeshcarbanatea.

12- oct ahydr ot et racen- 2-yl ] am no} - 2-
oxoet hyl ) (propyl ) am no] car bonyl } oxy) met h

3{,[@ P bhS 7B Qe B S D D T by larsine)-1.6,10,11-
é?rof(ya% g%%!%@@yé ke@ 7716%6%{% H&é@Vdra@{ra@an-éJyﬁarma} 2-

etra I ox I OXO
wxq@hnmw{arweeéawmcwmaw2zfu5qa}@@mo} 2.

oxoet hyl ) (butyl)am no] car bonyl } oxy) net hyl

3, 3-di met hyl but anoate, ({[(2-{[(5aR, 6aS,7S, |

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11

232



10

15

20

25

30

wOoxeEt2yd9y ( pr opyl ) am no} car bonyl } oxy) net hyl

10 tetra hydroxy-10, 12-di oxo-5, 5a,6,6a,7, 10,1 QCa, |
2-oct ahydrotetracen-2-yl]Jamrio}-2-

2, 2-di et hyl but anoate, ({[(2-{[(5aR, 6aS, 7S,
@aS) - 9- (am nocar bonyl ) -4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a,

7,10, 10a, 12- oct ahydrot etracen-2-yl ].anino}-2 15
éﬁ@e{){(ﬁW)ﬁ@@Jﬁyi9%%%%@]"&%&068%%5”%'6)&%'ﬁ@fﬂ?}ﬂylammo)‘1’8v1oa'11'
erehpRexLYh a88iokb %, 52,6,65,7 20{ {0eoBR d&@ydrcketrdcen-2-ylJamino}-2-
CaS)-9-(an1noqarbonyl)-4,g%@% gglnethylan1no)-1,8,10a,
QOB ERY BrRgIcBoR o NG 23 OR ee

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-

oxoet hyl ) ( but nm noj c | } oxy) et hyl

l)a rbon
a@%@%%i%w%%fﬁweé@g? R@t’)‘g/o(f {[(2-{[(5aR 6aS, 7S, |
@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,

e e
oonthylz(p;og¥g)2nigg]carbg?yl}OXé)nggh¥l I

OB 2 A5 hab S ay ikt rb Bl b s PR B | 8,108
binsiatepty o rys 8 oo, ey e 2 lani) >
SnEs R OByTRl A oTURRAGRY ] SchPRebny
adanant ane- | - carboxyl ate, ({[(2-{[(5aR 6aS, 7S, |
e A T RE G T S

?etrbﬂydra)l’ry- %@,-1 Q@ﬁcg(bﬁ;lflﬁaqﬁ,e_bﬁaﬂﬁma%‘r%lbtlitamdnﬁtbtrﬁ%enl-z-yl]amino}—2-
oxoet tert-hu am nol.car,bonyl } oxy) net
e (N b e S R S LS

PCT/ US2006/ 033516 ({[(2-{[(5aR 6aS, 7S, |

2k AR e R R i Bl SR QISR ARk B R

frabipdraky do o2 elicxackba,@,6)7] H0y1 0203} 2-8etahydrotetracen-2-yllamino}-2-

DNt Mttt ST PR FBF P s B b

10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) -1, 8, 10a

W GTRoA0 SRy et ok b5 Ty Suspigminor1.8.10a.11-

oty dnpky-( 0 4 Rididxot553,8/88/7014; to iyt hioydyptetetan-2-yllamino)-2-

G TR TRAR Bono b RRLDAHIINDRRER) |1 6. 104,

11 10 tetra hydroxy-10, 12-di oxo-5, 5a, 6, 6a,

ISR PR B BB B A iy .o on v

Rtrabydrpkypn 0 aniiakes, 5a,6 R (7214, | (b HRpGalsy dr&etracen-2-yllamino}-2-

TG AERIB S ol lab TR LA gy © © 10

10a, 12- oct ahydrot etracen-2-yl ]Jam no}-2 15

I e

@ushyrokwtD i @atiodoen §4,5 64, 77101 G, tR-netahydrateiracgn-2-ygamioa}-2-

P U ERY AR ARt Riety Srabrigesse

oxoet hyl) (tert-butyl)am no] c2rbonyl } oxy) net hyl
4- et hyl benzoat e, 20
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({[(2-{[(5aR, 6aS, 7S,
10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di net hyl am no) -1, 8, 10a

WO 2007/0899 ahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, PCT/US2006/033516

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) rret hyl
hept anoate, and 25 ({[(2-{[(5aR, 6aS, 7S,

oo YR ReE H
192tabwr§h)yd|0,r1 @t@@meﬁ;é&ﬁﬁam 1&Hat3-o&ahydrotetracen-2-yllamino}-2-
Qwﬁ)ﬂ% %(ﬁﬂlbﬁ%]gﬁb&WRBQ%ﬁ%Erﬁﬁgx rl}lg&%b‘ﬁrg%%nz&agﬁ, m 1

4- met’hoxybenzoat e accor
sel ected fromthe group 30 benzyl

&F ﬂ{f(%(igé‘sszr%ag‘:??%m%o(s%ﬂﬂf@rﬂb‘?&)ﬁanqetﬁyla?mm'o? %' 1‘6‘3%‘1
¥9éﬂiahm{9&r-é§t92 Thpx56, 8,688,751 (561 BectahytboteDacen-2-yllamino}-2-

A R IRl ooy

PCT/ US2006/ 033516 ethyl 2-{[(5aR, 6aS, 7S,

Gt o rocecinatblt oo 97 g gt
?ﬂabﬁ@%@/ 6?@!0%95595& 6,6917) kit Gaol2-Octahydowetigdanp?-pllamino}-2-
Bﬁ(de)d@g'(tﬁﬁ Wﬂll)%mr%?@ar?grﬂyﬂ@%}i@;% h(y?acia[rﬁ%ﬂ%e?nﬁ‘?g&%xyléte,

(am nocar bon di met
1 8, 10a, 11-tetrahyd roxy- 10, 12-di oxo- 5, 5a, 6, 6a, 7,

I@ﬂ(%ﬁ‘@éﬁ ﬂ@%@é@ﬂ@(éﬁﬁ@ﬁr%oanlm -4.7- bls(dlmethylamlno) 1,8,10a,11-

oxoet

no}
Eﬁra%e@m@ a&d;oyoa{@eegﬁa /6. 0 ontateidedpacene-tmino)-2-
@@@ﬂg};{ g{ dMatb0 claim 1 selected fromthe group
({I[( {[(5a 6aS 7S, 10aS) - 9- (anmi nocar bonyl ) - 4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11- tetrahyd roxy- 10, 12- d I 0X0- 5,

Bt DeaR o, ﬂ@ao%%ﬁt@@@ﬁ]a%o SAOUASR el

Ay b
?%1@6%%‘@9@2@1@{ 1%1@“@(0 56a[% T['@ggW@aEtamdrqtetracen 2-

FRBlind)=1- o084 rRORYhoaran(atB] S(di met hyl am no) - 1, 8, 10a,
11- tetrahydroxy- 10y22 di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydr ot et racen- 2-yl ] am no} - 2
mxm«yt hyl E)Matmysxeasm](&rﬁihbmé ethéllammo) -1,8,10a,11-

ene r boxyl { [
PRSI i ar o047 ﬁpa%goérqéawroaﬂmp Dyl
dxbethyl(tert—butyl)carbamate _
tetrahydroxy-10,12-d|oxo-5,5a,6,6a,7,10,10a,12-octahyd
rotetracen-2-yl]am no}- 2-

@(@ﬁtdmw ea(szvspxaé$)wrxmﬂ1§@err L&%}é} t}xA mm%) -1,8,10a,11-

eSS RGPS B S S00bl b nep 2o i 2

dkbethlyBisrabyugnamino thyl
7, t13(;t},li)(:)a 12@20t ahﬁ;%ﬁgﬁ% 5%@%@%} 2-

oxoet hyl ) (butyl)am no] car bonyl } oxy) net hyl
([(2- DGRBS S, a088XY- @hiRocarbonyl)-4, 7-bis(dimethylamino)-1,8,10a,11-

tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methy! cyclobutanecarboxylate,
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wa20@8®2t®bra hydroxy- 10, 12- di oxo- 5, 5a, 6, 6a,

({[(2-{[(5aR, 6aS, 7S, |
CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (butyl ) am no] car bonyl } oxy) met hyl 2-furoate,
and 232 WD 2007/ 027599 PCT/ US2006/ 033516
({[(2-{[(5aR, 6aS, 7S, |

Q&S){KQ@F{,&QSﬁSCHIaBQB}(bmfr@cirbbh)ﬂI 4lj7vmd (Biyheanglaraino k1 8, 10a,11-

%ﬂaéiirg%iﬁ?y e%a gﬁé% giqf (f%azs %cgfghyd’rc%etraéen 2-yl?arh|no} 2-
oxaxeityytejttutyd)ayindearbodytiaxmesty} 8xyglamdxylprogznbeteoat e,

5 or pharmaceutically acceptable salts thereof. 19. A
conpound according to claim1l selected fromthe group
(f{(e(R54R, 658,RSGH1‘5$73—(adnmocarbonyl) 4,7-bis( dlmethylamlno) -1,8, 10a 11-

Bhgo kT 2B ey 16571 i B TRl B 2y

bxc%tmdﬂiahyﬂltmaetlmcﬂcabergﬂ}pkﬂ arethyb%ﬂ&orophenoxy)acetate
oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl

propi onate, ({[(2-{[(5aR, 6aS, 7S, I
({HS){E(SBF(,aaSﬁﬁcmalsq}ﬁy(bmfrmpir-bbnw -41i7 e (Hiphedinglavoino k1 8, 10, 1-

%agﬁfé%ﬂ%g?gdﬁgisg 631 14 rﬂor%of? Q&a@@rgtet]rgcéh f‘yl amino}-2-

oxaxdiyteltfHudy Yerting] gdrpamyillory) oetHyboydighexylpoatbtey |

cycl ohexanecar boxyl ate, ({[(2-{[(5aR, 6aS, 7S, |

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
KN 2-{i=aR, ﬁh$dﬁdb0ﬁ81—9 (adirdicarbonB)-5 ;165 (Gimethyi@nibox;,8,10a,11-

-] inoY-2-

SERBIEN T0.p MBS SRty LI L Sronutsteprsy 2 tamina)2
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({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
nmet hyl am no) -1, 8, 10a, 11-
e EFaRIFa%R Y SIMaB RO pwiwearbbay b4 Fehis(dimethylamino)-1,8,10a,11-

Y I Cen-2- iNol-2-
AR AR P AL o
axddtiyo)(teienmd@nenolegbonylioxy)methyl phenylacetate,
({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
met hyl am no) -1, 8, 10a, 11- tetrahyd
H{ERAHGaR, QngS@&&S%QE{ammocarbonyl) -4,7-bis(dimethylamino)-1,8,10a,11-

ga;t(%g}/(%ro%;? éQQ ig ﬁg nﬁﬁdg{a d; ?t%ﬁydr%)t@fi‘%\%taﬁ&-yﬁémino}-z-
gxqﬁmwueﬁth%ﬁml@]ca onyl}oxy)methyl plvalate

({[(2- {[(5aR 6as, 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di

nmet hyl am no)-1,8,10a,11 30 tetra
E{ﬂaﬁ%’&qﬂ $a5.73; ma§9¢Q (smm@cerb@ayl)ﬂ Jepig(dimethylamino)-1,8,10a,11-

i ¥ -
grgggérel&{ ?GP g%%‘i g%ﬁér]?oﬁﬂn d%gony tzhydr?tetra%er] -2-yl]Jamino}-2
exatoyidatty] L@d)@namcécar e®/eRy)IBtHl 02 7Bighenyl-4-carboxylate,

PCT/ USZOO6/ 033516

(2-{[ (5aR, 6aS, 7S, 10aS) (am nocar bon bi s(di
&&&ﬂ&ﬁ@%&ﬁ%)ﬁﬂC@Si@a{ampocarbonyl) 4,7- bls(dlmet%/ylammo) 1,8,10a,11-
¥e$rtaﬁ§'<ﬂ¥§lf Y 2. Hihxb 5, 64, 9)697]51&?0a6lﬁé‘ct5h330%t$9§cen -2-ylJamino}-2-

ydrot etracen-2-y
@&Q%QM@F(Q@HWMWW@M%&)})B’@EW myepekoateet hyl
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({[(2-{[ (5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl )-4, 7-bi s(d
nmet hyl am no) -1, 8, 10a, 11-
tetrahydroxy- 10, 12- di oxo- 5, 5a, 6, 6a,
7,10, 10a, 12- oct ahydrot etracen-2-yl ] am no} - 2-
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oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyi
cycl opr opanecar boxyl at e,

wOLp(722{799 5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4pZThiss(0di033516

met hyl am no) -1, 8,10a,11 10 tetra

hydr oxy- 10, 12- di oxo- 5,

5a, 6, 6a, 7, 10, 10a, 12- oct ahydr ot et r acen- 2-yl ] am no} - 2-

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
qammmaasysqmamszairmamhw 4 2-Hig 65@:4%36@5;@551 8[10a,11-

Biahy ST AP ey ST ShTelto! & 510G @Jﬁ B2ty

OxddiniiertitnEhdny]carbbtijorpereiZd ginbanthoete; 2- 15
oxoet hyl (tert-butyl)carbanmate, isobutyl
2-{[(5aR 6aS, 7S, |

C{Ia(S){E(QaF@,SHSﬁS(;’aTalS@-@berm,car-bbhydl-dﬂrms(bmahylmho) 1,8,10a,11-
BB a5 RO 101 25 20 R B AR
wkdeding! Yie}t- Rty )eoend]ghrodmyoxyateyty) 2 ardiiroadtsnzo2t@, net hyl
2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7-bi s(di net h
ylam no)-1,8,1 Qa, 11-

({ERH{EPaRI 60R yS1Mas2-Odbmimcsrbbay B4 Fahid dib@gtiamino)-1,8,10a,11-

g)eﬁrag%]rgw Sé ﬁ%%@c{j@gf ?%g;%g@é@?%gétahyd rotetracen-2-ylJamino}-2-

oxdetiRd X fe(tBamy Bat) ] SarbomBpx@methyl Adloambenzdais,4, 7- bi s(di
met hyl am no) -1, 8, 10a, 11- tetrahydroxy-10, 12-di oxo-5;

5a, 6, 6a, 7,10, 10a, 12-octahydrotetracen-2-yl]am no}-2-
Gi@dl(FaRR, pa S &t 1dad)-2Hpenriosaioony péiTylis (dikyatngarminio)-1,8,10a,11-

FRELBIBR dutesinoAsaboa. 0 B saRansast s 5 e g
nmd’qlwlmﬂ'tmptyl)a,nand]wp(myl}ogﬂmethyl 2- (trlfluoromethyl)benzoate

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a 7,10, 10a,

12- oct ahydrot etracen-2-yl ] am no}-2

Gkadi(bgR }S(aSéﬁStmaﬁﬁﬂmmmmar]boaylbéﬁym:}(dmgthmmmo) 1,8,10a,11-

R QRLSPAS 2RSS 3 15550 N POGEL B30, 2yarine >

ox®thd)iedriutdisarinelagropavilorybiet i il FebinhearesyrbaxyRtel Oa,
11- tetrahydroxy-10, 12-di oxo-5, 5a 6, 6a, 7, 10, 10a,
12- oct ahydr ot etracen-2-yl ] am no}-2

(KBl PaR Pas I 1 aas-gHpavnosalbory béTyis(diystisemino)-1,8,10a,11-

t t -2-

G R R G
eﬁlwlkﬁﬁertﬁmtyl)gnanq]begt]yl}oxy)methyl 2,4,6-trimethylbenzoate,

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6 6a 7,10, 10a,

12- oct ahydr ot etracen-2-yl ] am no}

cHEdi{PsR Pt 1Q§1§t)39l'()3m*ﬁqf$@ﬂb@a¥|béﬂ yb@(éb(%thﬁ@m’mo) 1 £.1Qa,11-
%@Faﬂ?cﬂ%ﬁp)f@% Q%%)%t@ 5? B (6{91[79?0 I{(fga% @&tgﬁ;%rgétraéen 2-yéam|no} -2~

(‘'am nocar bon di met hyl am no)
Moeﬁayll(t@rtrwtmﬁml@sawmgnmxwml 4-ispranagybenzoate,
7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy)

C(@HIEPRIXPRaIS: Hias)-9-(aminocarbonyl)-4, b|s(dlmethyla|rrq"no) 1,8,10a,11-
(e{n{a(@ar%w 5982%07:554%%)7 o,{ A 21848HRABKIrkcéh-ZyRhrRne)-2-

am no
P&ﬂéﬂ&@ﬁ&@ylm'@ic@b@&ﬂ}ow ety 84,5-rimaihepygenzoate,
12- oct ahydrotetracen-2-yl]am no}-2 15
oxoet hyl ) (tert-butyl)am no] car bonyl } oxy) net hyl 2, 6-di nme
t hyl benzoate, ({[(2-{[(5aR 6aS, 7S, |
®aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
11- tetrahydroxy-10, 12-d
i oxo-5, ba, 6, 6a, 7, 10, 10a, 12- ogGahydr otetracen-2-yl]anin
0} - 2-
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oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
phenyl acetate, 20 ({[(2-{[(5aR 6aS, 7S, |

wQ@a)7#Q739am nocar bonyl ) -4, 7- bi s(di net hyl am no) PATRS1D8/033516

11- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a,

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-

oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl

pivalate, 25 ({[(2-{[(5aR, 6aS, 7S, |

S5, 683, M ci@aBRoy hnindcarbbhyg -4li7 Ao (biyetinglarnihe k1,8, 1084, 1-

GlabyTen 1 5 ok s Goy SERin edlaietragen-2-yilamino)-2-

oxazttiyiyte)t{oue fartng] ydrodrayifoxy) metrgt B o hwyybentbate,

1, 1' - bi phenyl - 4- car boxyl at e,

({[(2-{[(5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di
(KR Hyd=Ry6a® Y S H, %S}Q&aﬂnihoaé)rbbﬁyly 4,7-bis(dimethylamino)-1,8,10a,11-

[}XFTB V- ?%*%8%%83‘3?%? §9,’7 zfcoeﬁ’af 295tatmdrypiragen-2-yllamino}-2-

oxazttyyte)t{dueaniud]odhamyi}on)) metHyd (2) Beptehgiptdpy2-enoate,

1- napht hoat e, 235 WD 2007/027599 PCT/ US2006/ 033516
({[(2-{[(5aR 6aS, 7S, |

QS KSR, 6a$ A8 ClOnBRayhninbearbbiy (4|7 i (iyretinjlaroho 1.8, 1DAA,1-

%%rala%qert ¢ am g% g{&lf(giiig a1§ 681' ? @nq 0%0?1 %c%f%%’rotetl gCeanf‘ -ylJamino}-2-
ommﬂh)ﬁbbt(mtw)emw]ermml}nwmtwbﬁw } oxy) net hyl

‘_ @ﬁ@%‘?ﬁhﬁ&h} fﬁi)e{cg%té [4( gatl?l, S?gl r7n§t h;/I am no)-1, 8, 10a,

t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

i S a RS E ST AR BB Ty dmsampp-1.8.10m.11-

Rirahylirbky 60, cbzeimoea 58,6,66{7] (210, (BadaitaiB)t@gacdn-2-ylJamino}-2-

R SRR BRI o iR A L g iRbak, 8. 102

7,10, 10a, 12- oct ahydr ot et racen- 2-yl ] am no} - 2-
BSR4 1S B oL AL BN YR 15 100,11
eashydoyahd.haclimbenid.§ 64,7 7101 G th-osamdretairacen-2- yl&nlloa} -2-
L e i LA

oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) net hyl

s s Mg g 4 S S Th

tetrahydroxya hg.d2-ghioxo£054a.8,68i76M01 8, Bhao@altygrotetracen-2- yl]amlno} -2-

G e SRS S MR

1, 1' - bi phenyl - 2- carboxyl ate, 20 ({[(2-{[(5aR, 6aS, 7S,

Qe b SRS bR B4 SR HIARARY R
Uetr@bydrgw 1@1&@mﬁﬁﬁa}ﬁ@aﬂawewem%zoqtawmt@cen -2-yllamino}-2-
tb?t(btu%fl)tarwé’érﬁﬁyl}ﬁ%ﬁ%ﬁﬁpﬂ-}(&c}e@sﬁé{%%Sﬂé\ﬁ%oate

trimeth
({[(2 {[ (5aR, 6aS 7S, 10aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di

t r a dr%ﬁwSh Oésiggariﬂ)ﬁ(ﬁgcarbonyl )-4,7- b|s7(d|methycl)am|no) -1,8,10a,11-
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Qmmtle?t(ﬂu%ﬂ)tanmg]é’ér%@@l}@w)ﬁ% rPPQNth}a‘ééMé @PJaPé’dxylate

- sopr opoxybenzoat e, 5aR, 6aS
OaS) 9- (am nocar bonyl ) - 4 7 b| s(di nmet hyl am no) 1, 8, 10a,
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237



10

15

20

25

30

30 tetra hydroxy-10, 12-di oxo-5, 5a, 6, 6a,
7,10, 10a, 12- oct ahydrot etracen-2-yl ] am no} - 2-

woxeEtnyd9y (t ert - but yl ) ami no] car bonyl } oxy) met hpCT/US2006/033516

3,4,5-trimet hoxybenzoate, 236 WD 2007/ 027599

PCT/ US2006/ 033516 ({[(2-{[(5aR 6aS, 7S, |

CaS) - 9- (am nocar bonyl ) -4, 7- bi s(di net hyl am no) - 1, 8, 10a,
11- tetrahydroxy-10, 12-di oxo-5, 5a, 6, 6a, 7,10, 10a,
({t@-&b(@aarwi%s,é@%’%ac%iﬁnﬂn%ar@ww}l-@sw'metzy'amm% ,8,10,11-

L1 dic ' rD-yBammirdi-2-
t%ééﬁﬁ@%h@,ﬁj &.omtg)s%}e?eﬂémd),@%,bglggig}wgmimwfy \Ba i
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e dlenm e & ORI ST eTTHD Help e FRe e Tig)-1 8. 10a,11-
tét?ag)y'd% P80 s B280627 80,1061 R{oRtdh dotdRataB24Bamino}-2-
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BReh i P AR PaR IO S E Rk Y 10, 104,

12- oct ahydrot etracen-2-yl ] am no} - 2-

81 ot erppst et st Jasiatan e drote 1 3

({[(2-{[(5aR 6aS, 7S, | _ _ _

T L TR

té@al%{éﬁ@!l?ﬂ(t{, m-tabsé@;'éﬁ&s,éieaf,i?hamoa,d}2=o’b|’ca_}hydrc>)tetrat<:ﬁn-|2-

QXxo€ ert-bu m no] car bon oXy) nme
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etra%%dro Y-

ook Bos T G s BB i Raring)- gy 102.11-
S S sn e e
agyin Gfafgﬁ?ﬁ}?éﬁﬂ?gwé%%ﬂ@?&%%ﬁ hyl ani no) - 1, 8, 10a,
%1-Otegrahy?roxy-18}é$égigéo-?,?a,656a, _
UberipS (5 FRRhAm R iy B2 GaRA AR PR e 10a -
t!étréﬁl;gi_iwis@;m—ghﬁﬁ?%@ii%gaZ?Ig i 1(02 #izr-]%cézhryggorfetlr?%eg -27-- bi é( di
WGP ErERBY IR B bR e e o
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

- -2 ' - 2e .
BiserAS 1 DRI a Pl GhRfimstypmngly e 10011
Sty o) g (o ot 10
TeTioaer SR AP SR A irer Bl "y S
6a,7,10i10a,1§:gctaryg;$tetracen-2-y|]ani no} - 2-
RERRAS S S0t by ErLBSH . GRS BT 8.10a.11-
e rnoy1.5. 10
ﬁelr?ﬂ{‘&tc%%‘?%' Oawi}“%ﬁ%ézéwﬁext@“@“%ﬁéaé 7,10, 10a,
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e
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wene@/gfJam no} - 2- PCT/US2006/033516

oxoet hyl ) (tert-butyl)am no] ce. rbonyl } oxy) net hyl

di phenyl acetate. 20. A conpound according to claiml

selected fromthe group 10 [({[(5aR 6aS, 7S,

@aS) - 9- (am nocar bonyl ) - 4, 7- bi s(di met hyl am no) -1, 8, 10a,
- tetrahydroxy- 10, 12-di oxo-5, 5a, 6, 6a, 7, 10, 10a,

11
&ﬁﬁ%&;&%ﬂ%g@%é)g??%ﬁgéar OB ORISR G SN
feﬁréh_&d'!@&—?@@-}lgxx&a(&?@ﬁ,@aﬁam, TleCH-beatyidrotéiracdpi-B( di met h
am no) - -
Ml el b 0] oMo isrhege soagbRyiaten o, 10a,
12- oct ahydrot etracen-2- yl]am no}carbonyl ) oxy] net hyl
- di et hyl t A4S
B R SR BB g b B P R amingdy 4.1 8 b,
tetrah@dioxyet 0, a2-ajosko B1§a, 8,8, V2100t Gaxte-Gotateydbotéiacen; 20, 10a,
DRSS AR cFcopdo ARG P ony! ) oxv] met byl
[ ({] (5aR: 6as, 7S, 10aS) - 9- (am nocar bonyl ) -4, 7- bi s(di neth
UBPERAS P Jodd e ingsasban & bisigimetpyamppp)-1,8.10a,11-
tErabpdraky tio, d2-etaxaeeda,@,625,10,10a,12-octahydrotetracen-2-
j I .3, 3- di met hyl but te,
P e S AL R RN R e bndadbony 1 - 4. 7751 (di et
gt phrarmageltic8l)yldmefithble salts thereof.
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

12- oct ahydrotetracen-2- yl]am no}carbonyl ) oxy] net hyl
21.2Adomebhyd bertoadiogteglaiB01 B€IEEES ERNBRS RSB |

e e aat
%itr:abyqrﬁm- 121 2cltaxhybida, 6,6617[ Wt W—octéhyd,rotet,racén-z-yl]amino}-2-
s e ARk o
®as) - 9-(a£né/;ogl%)rébogyl )%IC7 gl s(gi%rrgt h'yI am no? -1, 8, 10a,
Zoct alyadr’ 1 T hony ) oxy] hethy "
@2 é@%‘%‘lédr o? etr ggeﬁ%m y?ﬁéapn)?% o} f:ba @?ne?h '%?me o 1OF 1
tetiebptiexie @1 2-didxo:6/9a6.6a,7510,10a,12-octahydrotetracen-2-yllamino}-2-

L&éeﬁ@%@gt%@l)%@éﬁ@é&]}gmwﬁi@&%@,- 4, 7-bi s(di met h

ylam
t et rahydr oxy- 10, 12- di oxo- 5, 5a, 6, 6a, 7, 10, 10a,

@%—ﬁ[&%ﬂi&%,9%,%5éggﬁgﬁgﬁo)f%%@ﬁ}lﬁ@,b%(@%@%%ﬁ%%%,1 1-

acet at

letehyBaR-6a 527X 6a%)6.9a(7alH, Hisct-ovalpdrotatracepi 2y itinmieeihe-
O g et boryoR me ! SaMEO e 0 15 oot anye
rotetracen-2- yl]am no}carbonyl)oxy] nethyl
ggfz-grgéaﬁg%%,Z?%é@?-bf(aﬁ’ifnoEE‘r%H&ﬁF@,VIHié{é‘iHe\{hﬂé}ﬁﬁB}-@,*8', ®a,11-
tetrahydroxy-10,12-dioxo-5,5a,6,6a,7,10,10a,12-octahydrotetracen-2-ylJamino}-2-
oxoethyl)(tert-butyl)amino]carbonyl}oxy)methyl 4-pyrrolidin-1-ylbenzoate,
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15 21. A conpound according to claim1l selected from
t he group
wOLp(722{799 5aR, 6aS, 7S, 10aS) - 9- (am nocar bonyl ) - 4pZThiss(0di033516
nmet hyl am no) -1, 8, 10a, 11-
t et rahydr oxy- 10, 12- di oxo-5, 5a, 6,6 a, 7,10, 10a,
12- oct ahydrot etracen-2-yl ] am no}- 2-
oxoethyl)(tert but yl ) am no] car bonyl } oxy) net hyl 1
Hi(A[sd R 62S GS[’kUJ@Sybe(bmmoB&bonyl) -4,7-bis( dlmethylammo) 1,8,10a,11-

LR GarEk 8 o Fi5oohg B35 1 AT 20880 AR rdeh 4. SRis(dis

bmetlﬁyh)f(ldrtd)uyyl)]aﬁlldcﬂeafbmgd}oﬁy bty $amethyl-0-dddhaofuran-2-carboxylate,
12- oct ahydr ot etracen-2-yl ] am no}- 2-
oxoethyl)(tert but yl ) am no] car bonyl } oxy) net hyl

([(eglbarabas, 76{{0@8}-9{(@51&1@9%&1)3}54 74bis( dlmethylamlno) 1,8,10a,11-

N R L R R R R R

biveatinyt epteudt etriraiearb@Wibky@metty} 1-2rethyl-1H- mdole 3-carboxylate,
oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl
i soni coti nate,

({(BAR54R, 688 RSC0SS)-S:(dDaBLarbohyl)v Adds(dinwtiyligrmido)1 Bj 10adi1-

BERR R D)2 he 23 %8 75 G 10a 1 20anvptptgisacen-2 Vlamino) 2
ooty Jétestdhuty )atmiradearbGryjiokgmietiy} g@nolB@-2-carboxylate,

oxoet hyl) (tert-butyl)am no] car bonyl } oxy) net hyl
4-pyrrolidin-1-yl benzoate, 239 WD 2007/ 027599
RIEFANBIR 683 ,033986)-9{(aih(n@cdib OB R BB (TiB)ethylamino)-1,8,10a,11-

- e I
GaSh oA TN o (L BEL A 90 e
Q@eﬂmﬂ)ﬂhvmu@ﬂ)etmmﬂemb@yy}b}(ﬁmﬁty} 1-benzofuran-2-carboxylate, and
oxoet hyl) (tert-butyl)am no] carbonyl } oxy) net hyl
3-met hyl - 1- benzof ur an- 2- car boxyl ate, 5
({[(B([*5R. 653 RS6188S F-3;(hminocarbonyl)-4,7-bis(dimethylamino)-1,8,10a,11-
SN0 RO RNl 101 LA AR bl >
pxaethyiiarttetbeminlearoerilondmatiyl-ginetnyiibl prole-2- carboxylate

sbonyl hyl
8%&%’%&}:&&&:& %@f,ﬁébg@égﬁa@ Séro0r }oxy) met hy
({[(2- {[(5aR 6as, 7S,
S t ' -1, 8, 10a,
A S TR TATSGREIne Y 3‘%@ (PO EeBMER QYRR Y Toa
12- oct ahydrot etracen-2-yl ] am no}- 2-

@%%Irmlé%% %‘ anB%llh' QI?ﬁ@tﬂﬁb‘:{ﬂ?ngh} 8% YhREEbny1)-4,7-

qui nol'I ne-
b@{dqrnet{wlemma@ Q’a51 TRiBhyroRaid A e dhnga.§.6a, 77101 g, 18-
K - 2 P S Raohulpropypcatbangtey o,

12- oct ahydrot etracen-2-yl]am no}-2 15

?‘rﬂ@fhm&-)o% 9rd-qiBkbIv. QIﬁﬁﬁatﬂﬁ]zC{gvé%Xé} O FBERSbny1)-4,7-

benzof uran-2-carb
D Dot B UTR) ] 651 LSy BoR AR BHA.5.50, 7710510 -
?ﬁ%@g@cﬁr% 2:][?5 e %%oeth% pulgarbamalss 1 oa.

12- oct ahydr ot etracen-2-yl ] am no}- 2-

oxoet hyl ) (tert-butyl)am no] carbonyl } oxy) net hyl -1 - net hy
| -1 Hpyrrole-2- carboxylate 20 or pharmaceutically
acceptable salts thereof. 22. A conpound according to
claim1l selected fromthe group (5-nethyl-2-o0xo0-1

3-d ioxol-4-yl)nethyl

2-{[(7S,10aR)-9-(aninocarbog%] -4,7 25

bi s(di met hyl am no) - 1, 8, 10a, ¥T=t et r ahydr oxy- 10, 12- di oxo
-5, 5a, 6, 6a, 7, 10, 10a, 12-

oct ahydr ot etracen-2-yl ] am no} - 2- oxoet hyl ( propyl ) car bam
ate, (5-nethyl-2-o0xo-1, 3-dioxol -4-yl)nethyl 2-{[(7S,

I QaS)-9-(am nocarbonyl)-4, 7-
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bi s(di met hyl am no) -1, 8, 10a, 1
-tetrahydroxy-10, 12-di oxo- 5, 5a, 6, 6a, 7, 10, 10a, 12 30

woeb@E/y@9rot etrace n-2-ylJa mi no}-2-oxoet hyPCthS2006/033516

utyl)ca rba mate, 240 WD 2007/027599

PCT/ US2006/ 033516

(2- oxo-5- phenyl -1, 3-di oxol -4-yl)nethyl 2-{[(7R, |

®aS) - 9- (am nocar bonyl ) - 4, 7-

(8-oxcd5-pRémy- Badliorg-4lyl Bnekia 211(7 Reftta 8 g damipediBodd)-di7ox o

-, 0d 6a, 7,10 a - .

R BV BT D Ace 05! e e 20 R SRR AP Sy 1% W
attehydpotetracen-2-yllamino}-2-oxoethyl(propyl)carbamate,

[ 5- (4- met hoxyphenyl ) - 2- oxo- 1, 3- di oxol - 4-yl ] met hyl

2-{[ (7S, | @aS)-9-(am nocarbonyl) -

B-(A-rhéetn Oxliphre hyl y-R-amo-108-dibx@-43@ethyl 2-{[(7S, 10aS) 9-(aminocarbonyl)-

s Db el b MRS R BB e e a2

attehydrétetracem-Syipdraing)-2-bxEetyl (pxad i )danphbinat, hy |

2-{[ (7S, 10aS) - 9- (am nocar bonyl )-4,7 10

bi s(di met hyl am no) -1, 8, 10a, 11-t etrahydroxy- 10, 12-di oxo
(BoXea5-phéayl-1,3tdipddlat- i Raethyl 2-{[(7S,10aS)-9-(aminocarbonyl)-4,7-

B airﬁ%tﬂyl%‘? HAGENL7 YA A8ky-70 95 UREEYE SDBEY!D fFI B

p&aliytrotetraceoy D higargind}-2-orcathyl(bBtyilicarbamate gnd net hyl

2-{[ (7S, I @aS)-9-(am nocarbonyl) -

4, 7-bi s(di net hyl am no) -1, 8, 10a, 11-t et rahydr oxy- 10, 12-d

[%ManémE&{p@\eﬁﬂ) 7-0%0;11Ddipgd-41B]nathd 2K{(@ Sr10a8})-P-deminocarbonyl)-

t 1

SrYendfalpy SR8 L B 12 8cke s S By 010012

puahydmcteuacne:rw-yﬂmmpobmoxwhyi(hmM)lcanbagwaw conpound

according to anyone of 20 clains 1 to 22, in

association with a pharmaceutically acceptable

capharmaceRidallyfaqeeplable datis theheofpr eventi on, treatnent or

control of bacterial infections in warm bl ooded

ani mal s whi ch conprises providing to said warm bl ooded

adi Awherraaceutier! icbmpositioratdnyprisiriget cormpoumnsaasordyfy ta anyone of
I 25 or

CORROY N ASPOLEAG0R ARIARR Aoy Becdh e Somer 20 O

a corrpound according to any one of clains 1 to 22 for

e p f

Bhot op i d (e Bt ARgRtor bk 5%%%’?%!%5&'0% n

PFermblogded ppimalwhicincopis9saZTE0g m@maﬂm BOINFAS an

%’[&@%‘Ce\(g ﬁ% P{/eQamaJrﬁQ)f Bjc%nﬂpiil:una\’gggo?cﬂojﬂg RtanyBre oRBLinf o 22,

are Ined In claim
or a pharmaceutically acceptable salt thereof.

25. Use of a compound according to any one of claims 1 to 22 for the preparation
of a medicament for the treatment of bacterial infections.

26. A compound according to Formula (l1):
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Qis -OR,, d, Br, or 1; R11 is H benzyl optionally
substituted with nitro or a noiety of the formula 10

wWO@20RH2759© and R12 is alkyl of 1 to 6 carbon aPOm&IS2008833516

27. A conpound according to claim?26 wherein R4 is
t-butyl, R5 is alkyl of 1 to 6 carbon atons, and Rl1
is benzyl optionally substituted with nitro. 28. A
compound according to claim 26 wherein R4 is al kyl of
1 to 6 carbon atons, 20 R5 is pRgnyl~optionally
substituted and R11 is benzyl optlionajjly substituted

with nitro. 29. RgQ n C cl ai m 26
wherein R5 is al kyl 1 6 garbon at , R4 is
t-butyl and R11 is H(QH25/3 ADconpound according to

claim26 wherein R5 is &kylR@f 1 to 6 carbon atons,

R4 is t-butyl, Qis 242 WO 2007/ 027599

PCT/ US2006/ 033516 O O .R12 and R12 is alkyl of 1 to 6

carbon atonms. 5 31. A conpourld accordi ng to anyone of
i 26, t erei re.H 32. A

BoelTie Ra o A K0S 4 SMnBSR BIREER T

1

I'n O clarm sel ecCt m t he group

0
ﬁ{i;la Léﬁrgﬁ?ﬁﬁrl ﬁﬁ(ly) - 2-oxoet hyl ] (tert-butyl)am no] car bony

} OX tert- butyl benzoate,

({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony
| }oxy) met hyl 2,2- 15 di et hyl but anoat e,
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no]
Rarisbbnénaykentionalhysubstitutestwithi iire paa owiely obthe formula
({[[2-(benzyl oxy) - 2-oxoet hyl ] (tert-butyl)am noj

car bonyl }oxy) met hyl cycl opent anecar boxyl at e,

({[[2- (benzyl oxy) - 2- oxoet hyl ]
(tert-butyl)am no] carbonyl }oxy) met hyl

4- met hyl benzoate, 25
({[[2- (benzyl oxy) - 2- ox0 WUE\%gRthut yl ) am no] car bony
| } oxy) met hyl hept anoat e,

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert ~but yl ) am no] car bony
| }oxy) net hyl propi onat e,

and Rz is alkyl of 1 to 6 carbon atoms.

27. A compound according to claim 26 wherein Ry is t-butyl, Rs is alkyl of 1 to 6
carbon atoms, and Ry, is benzyl optionally substituted with nitro.

28. A compound according to claim 26 wherein Ry is alkyl of 1 to 6 carbon atoms,
Rs is phenyl optionally substituted and R4 is benzyl optionally substituted with nitro.

29. A compound according to claim 26 wherein Rs is alkyl of 1 to 6 carbon atoms, R4
is t-butyl and Ry4 is H.

30. A compound according to claim 26 wherein Rs is alkyl of 1 to 6 carbon atoms, R4
is t-butyl, Qs
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W

[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
oxy)net hyl 30 cycl ohexanecar boxyl ate, 243 WO

[ 2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
xy) met hyl 3, 5- di nethyl benzoat e,

[ 2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
xy) net hyl 4-fl uorobenzoate, 5

[ 2- (benzyl oxy) - 2- oxoet hy() (t ert-butyl)am no] car bony
xy) met hyl 3- net hyl but angat benzyl

l\l—(tert-butyl)-l\l—({[(cmk"i‘ Jr et yl ) oxy] nmet hoxy} car

{
}
Q
{
}
{
}
{
}

[
0
[
0
[
0

bonyl ) gl yci nat e 10 ({[ enzyl oxy) - 2- oxoet hyl ]
(tert-butyl)am no] car bonyl oxy)nethyl 4-
(trifluoronethyi)benzoate,

({[[ 2- (benzyloxy) 2-oxoethyl ] (tert-butyl)am no]
carbonyl& )met hyl 15 cycl opr opanecar boxyl at e,

a0q Re-¢ B M%ﬁﬂd%ﬁ%G¥PQﬂ@H@mﬁyl](tert but yl ) ami no] car bony
| } oxy) met hyl adamant ane-1- carboxyl ate, 20
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony
| }oxy) met hyl pent anoat e,

61l [A%b(ﬁb%ﬂﬁd’b@b}‘am&tc%r%hébf by d6 talgoma@ahm]amrm@ Bb& H.

| } oxy) met hyl cycl obut anecar boxyl at e,
({[[2-(benzyl oxy) - 2-oxoethyl ] (tert- butyl ) am no] car bony

2. OX bRl actordidi§ tOOGINY 2PENDABPRER, th@@f&f& N-(te
rt-b utyl)-N-[({[(4-f] uorophe noxy)acetyl] oxy}

nmet hoxy)ca rbonyl]g lyci n ate, 30 benzyl

t\{lr[éi(@érizylbw ya- bxd&tr(w]Ftéﬁmwamﬁd]m@drwl}bmmbﬂ@t hepey} car b
ony| )gI yci nat e ({[[ 2- (benzyl oxy) - 2- oxoet hyl ]

PYPEOFAS ) ani  no] car bonyl }oxy) net hyl 2, 6-

di net hyl benzoate, 244 WD 2007/ 027599 PCT/ US2006/ 033516

I ,
e BareY s Pop e PRI SRR PRATRERY 2ar bony!
Yigdatejisadsoate,
({[[2 (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony

| }oxy) et hyl pivalate, 5 ({[[2-(benzyl oxy)-2-oxoet hyl ]
({2 berzyioxy ) 2oxssphyiiaehoum hmno) caebdnyiiody)petsbiur an- 2-

ca %x | at e
f'{ehy %‘E?é}??ﬁﬂ oxy) - 2- oxoet hyl ] (tert-butyl ) ani no] car bony
| }oxy)nethyl 1-nethyl-1 H 10 pyrrol e-2-carboxyl ate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl
cyclopentanecarboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 4-methylbenzoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl heptanoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl propionate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl}amino]carbonyl}oxy)methyl

cyclohexanecarboxylate,
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({[[2- (benzyl oxy) - 2- oxoet hyl ]
(tert-butyl)am no] carbonyl } oxy)nethyl 1,1'-biphenyl -4-
woanlymzyioat e, 15 PCT/US2006/033516
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({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| } oxy) met hyl 4- net hoxybenzoat e,
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony
| }oxy)methyl 1 Hindol e-2- carboxylate, 20 benzyl
N[ wgéﬁ@éhzwyy b)oxbbt!ﬁfllﬂ ((ehi- &hﬁmm@]eédbbma}owmthmﬁ car bon
ci nate (benzyl oxy) - 2- oxoet hyl ]
'?an1no]carbonyl}oxy)nethyl 1- napht hoat e,

f@éﬁﬁ%&‘%’? oq%%wlﬂ{g%{? t)r’Wal'”J' Sft) gér onﬂfc}{(wn?e%ﬂ Fuoro n!oate,

({[[2 (benzyl oxy) - 2- oxoet hyl](tert- butyl ) am no] car bony

AT b SRl sl BSREAST car bony

hethyyutaidayd, qui nol i ne- 2- car boxyl at e,
({[[2 (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| }oxy)met hyl nicotinate, 245 WO 2007/027599
PeAUISA (OEH BB DILE (cyclopentylacetyl)oxy]lmethoxy}carbonyl)glycinate,
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| }oxy) net hyl isonicotinate,

({{ p{(2er(Zpomyyi-0xoethd texdatyigmifderboryloxy)nathyhe] car bony

5 difl b t
WL[%P’TB%P{%?%%% 2- onog?rhsl ]e?tzg?t ebut yl ) ami no] car bony

I }oxy) net hyl 2-fl uorobenzoat e,

%35‘3@@% c{%hyqueﬁ;ﬁ%b@%@@ %@gég@&ggﬂwo] car bony

cYdioRefdreoagoaysie; 2- oxoet hyl ] (tert - butyl)am no] car bony

| }oxy)nmethyl 4-(1 Hpyrrol-1- yl)benzoate, 15
({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert - butyl)am no] car bony
({H[2Xlygnemiohy)-2-bxdethij(fpHdnyl Jainojearbanylbat)methyl adamantane-1-

%r[b%sslétgenzy' 0xy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
thyl 2,4,6- trinethyl benzoate, 20

({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony

TR PR S ARG ARSI R Poratey st reianisiay
| }oxy) methyl 3,4,5- 25 trinmethoxybenzoate,
(el A e By BRSNSt ol oo oo

cyclobutanecarboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 3-
cyclohexyipropanoate,

benzyl N-(tert-butyl)-N-[({{(4-fluorophenoxy)acetyl]oxy}methoxy)carbonyl]glycinate,
benzyl N-(tert-butyl)-N-({[(cyclohexylacetyl)oxy]lmethoxy}carbonyl)glycinate,

({{[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 2,6-
dimethylbenzoate,
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30 3-phenyl-acrylic acid
(benzyl oxycar bonyl net hyl -tert - butyl - car banoyl oxy) - net h

w@R00782t®, 246 WO 2007/ 027599 PCT/ US2006/ 0335B6T/US2006/033516

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] car bony
| } oxy) met hyl 3-nethyl-1- benzof uran-2-carboxyl ate,
benzyl
N-{[({[3,5-bis(trifluoronethyl)phenyl]acetyl}oxy)netho
xy] carbonyl }-N-(tert- 5 butyl)glycinate,

bR pfrgmssﬁé}i‘?o&lymmarg@y»glycmate,

(hept yl oxy) benzoat e,

e

({[[2- (benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony

PR S5 DN B ERERR Se s pensatiay >
taromyatet hyl 4- (acetyl ami no) benzoat e,

({[[2-(benzyl oxy) - 2- oxoet hyl ] (tert-butyl)am no] carbony
| }oxy) met hyl ant hracene-9- 20 carboxyl ate and

({1 2=rizhlery)y2-oxoethyE tert dretyiairircl @rtorty} oxy)inathyh b asdinyhd Hy
é% é%"%w%la benzoyl benzoate. 25 33. A conpound

¢'ai m 26 sel ected fromthe gr oup:
N-(tert- butyl) N-({[(4-tert-butyl

SR e e e
canexylatg8p
N-(tert-butyl)-N({[(cyclopentylcarbonyl)oxy] methoxy}c
ar bonyl ) gl yci ne,
NKL (@enzymwa)oxNeWﬂﬂ((ettrbmvlbwmlbdnarbym)lhb\(y)]nméhﬂ dxy}car bo
I%&P A 247 WO 2007/ 027599 PCT/ US2006/ 033516
h %&L ?yf) N-{[ (hept anoyl oxy) nmet hoxy] car bonyl } gl yc
i ne,

INH%'(t?érfozle%r)Yi-bid%tﬁ)[l](tBFt-%‘&it;ﬁ’)%i%&WB&%@%"@H%&%-%

sarpogdatebut yl ) - N- ({[ (cycl ohexyl car bonyl ) oxy] met hoxy} ca
rbonyl)egC|ne

(tert-buty Igr % (3, 5-di net hyl benzoyl ) oxy 1rrethox y}c
gemy{th(ngq gy Inl-({ phenylacetyl)oxy]methoxy}carbonyl)g ycinate,
N- (t ert-butyl)-N({[(4-fluorobenzoyl)oxy] nmet hoxy}carbo

gl yci ne
ﬁﬁ/ ?«@ertzyl@my)yz pxoetiyfi(ted-hvbt apinsicasbaiParyet horphtoeats.
onyl ) gl yci ne,
({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 2-naphthoate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl 1-methyl-1H-
indole-3-carboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl quinoline-2-
carboxylate,

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonyl}oxy)methyl nicotinate,
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N-(tert-butyl)-N({[(cycl opentyl acetyl)oxy] met hoxy}car
bonyl ) gl ycine, 15

wok(d7etsobut yl ) - N-[ ({[4- (trifluoronet hyl)benzopCrwsyjonm®33sie

t hoxy) car bonyl ] gl yci ne,

N-(tert-butyl)-N({[(cycl opropyl carbonyl ) oxy] met hoxy}c
ar bonyl ) gl ycine, 20

N-({[ (1- adamant yl car bonyl ) oxy] nmet hoxy} car bonyl )-N-(ter
t-butyl)glycine,

Métt%ntzylg%l yé %xoetii)ll]gtgﬁ %/ﬂo% i(c}/a)rbontyﬁg% lln%%rypiggr)ﬁcl:gt%la%/e?

N-(tert-butyl)-N({[(cycl obutyl carbonyl) oxy] net hoxy}ca

RGO S o e P IEI PBBRABTR MG Pret hoxy
tHitlasrobaydoped,yci ne,

N-(tert-butyl)-N({[(cycl ohexyl acetyl)oxy] nmet hoxy}carb
onyl )glycine, 30

N[ R-(learizylony )y2-pxdetiiyl [ i2-bbitydhamértdioartery oxy)nethy] 2Etdrokgrapate,
ar bonyl ) gl yci ne,

N-(tert-butyl)-N ({[(phenyl acetyl)oxy] met hoxy} car bonyl

{fiLyiod nagloxy)22+8xAMth\ 2|8 /bR T)asehoRETH doBB 6X,6Me 83562-6

k}léﬁog%rﬁ%&%y@?%f)%%({ [ (2, 2-di nmet hyl pr opanoyl ) oxy] met hoxy
N-({[ (1- benzof uran-2-yl carbonyl ) oxy] met hoxy} car bonyl ) -

hf[% @{r@y@%@l’#}%rﬁ;} ]{(ntFEtf)uﬁ@taW olearbonyljoxy)methyl 4-(1H-pyrrol-1-

yhmnroatk; 2- yl ) car bonyl ] oxy} met hoxy) car bonyl ] gl yci ne,

N-({[ (1, 1'-bi phenyl -4-yl car bonyl ) oxy] net hoxy} car bonyl )

-N-(tert-butyl)glycine, 10

MR (leertzy lowy y2-pxdetiy [ ted-bubtamindienayipodyiktiet hakbipoenyb2-
%lo)( +t¥0| ne, N-(tert-butyl)-N({[(2

gé}i ndﬁ 2-yl carbonyl ) oxy] nmet hoxy} car bonyl ) gl yci ne,

N-(tert-butyl ) N-({[ (di phenyl acetyl ) oxy] met hoxy} car bon

)I@l-[%?{ggﬁ i’ﬂ‘?’W Rl?t{hf/ qertn%lf)t mm 8?(%3%%%& ?thylrzbdnyl }al
{rimhetkylbenzoate,

N-(tert-butyl)-N{[(2- napht hoyl oxy) et hoxy] car bonyl ) gl
ycine, 20 N-(tert-butyl)-NJ[({[(21-nethyl-

H{[MU@‘IZ-VWW aomﬁbﬁyﬂeﬁ@wmwwm}@mm@ 4ci ne,

ﬁ:gf@ tf%)‘r‘&f! - N-({ (qui nol i n- 2-yl car bonyl ) oxy] net hoxy

yci ne,
N-(tert butyl)-N ({[ (pyridin-3-yl carbonyl ) oxy] nmet hoxy}

. | thy] 3,4,
%tgrt E?Sl y?bQﬁtr{nf]%égtobrﬁtyé)gmmnoc tc)&n )}Pr)t(e){) gxﬁ car5bonyl}
glmh@g'benzoate
N-(tent-butyl)-N ({[(2 6-di f 1 uor obenzoyl ) oxy] met hoxy}c
ar bonyl ) gl yci ne,

(\{{[?é(zftzylwv)ﬂ pxwtbs{ I\T@E tutyerisaearegny)lexyMmettvhd®y} car bo
t

tert uty 3-!\!—[({[2-(tr| fl uor onmet hyl ) benzoyl ] oxy} e
t hoxy) car bonyl ]glycine, 249 WO 2007/027599

Fo?-CE;F/e|=\J§-2£Q§ﬁi/cQ\%ﬁﬁdﬁnzyloxycarbonylme’chyl-tert—butyl-c:arbamoyloxy)—methyl

ester,

246



10

15

20

25

30

N-(tert-butyl)-N({[(4-pyrrolidin-1-ylbenzoyl)oxy]neth
oxy} car bonyl ) gl yci ne,

woOR(q7f01592" - bi phenyl - 2-yl car bonyl ) oxy] net hoxy} earhisepbp33516
-N-(tert-butyl)glycine, 5
N-(tert-butyl)-N({[(nesityl carbonyl)oxy] nmet hoxy}carbo
nyl ) gl yci ne,
N-(tert-butyl)-N({[(4-isopropoxybenzoyl)oxy] met hox%/} c

[%(@eyt;)lcg&yy-émxeethyllltert-butyI)amlno]carbonyl}oxy)methyl 3-methyl-

%r%%@ %§ %)8 gh—e({[(s 4 5-tri met hoxybenzoyl ) oxy] nmet ho

CI he,
N-(tert-butyl)-N({[ (3 5 di met hoxybenzoyl ) oxy] nmet hoxy}

car tert
AR S Meyerere iren)Poms R T
thow)gheabnnyl ] gl yci ne,

N-(tert-butyl)-N[({[(3- rret hyl -1 -benzof uran-2

yl ) car bonyl ] oxy} met hoxy) car bonyl ] gl yci ne,

RHZ-(behiBoas2apethyl] t@rbgOW’éTmN]llbbcsﬁ@ny‘}qwmtwl}"oxy) nmet ho
tert t 20
@%& }%EX alt%\L F\I— [ E{ [ 4- l(Jthz 3I g)i;/;]genzoyl ] oxy} met hoxy)
car bonyl ] gl yci ne,
th
L R SR KON b (et P
weeyletokpeireateoy | ] oxy} met hoxy) car bonyl ] gl yci ne,

N-[ ({[4- (acetyl am no) benzoyl ] oxy} nmet hoxy) car bonyl ] - N-(
tert-butyl)glycine,

H2- {t{emylaxwmﬁw@myﬂ6Wbytyiagmweiqa6@©y\ywamﬂ/w')4-N (tert-

nd 30
(ﬁ% M%%@hzoy?benzoyl ) oxy] met hoxy} carbonyl )-N-(tert-b
utyl)glycine. 34. A conpound according to claim 26

@f?%&%n n@tﬁ% %ﬁ@t W@é@%&@%%@ﬂ%%@@&éﬁ@émm

{acefrytarrbm 913132(0216 sobut oxycar bonyl oxy- 2- oxo- et hyl ) -
car banoyl oxy) -net hyl ester. 5 35. A nethod for the
preparati on of conpounds represent ed by Formul a

2 HeOrBp B/ oo TS DR B oA ek e -
dQo¥hpitebhe R8O - A - CO represents R4 O

({[[2-(benzyloxy)-2-oxoethyl](tert-butyl)amino]carbonylloxy)methyl 4-

benzoylbenzoate.

33. A compound according to claim 26 selected from the group:
N-(tert-butyl)-N-({{(4-tert-butylbenzoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(isobutyryloxy)methoxy]carbonyl}glycine,
N-(tert-butyl)-N-({[(cyclopentylcarbonyl)oxy]methoxy}carbonyl)glycine,

N-(tert-butyl)-N-({{[(4-methylbenzoyl)oxy]methoxy}carbonyl)glycine,
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R5yO Oy O R6 R100 and R1, R2, R4, R5, R6, and RlOare
as defined in claim1 15 or a pharmaceutically

wacowpeabe salt thereof conprising the step oPCTAIS2006/033516

reacting an activated acyl oxycarbamate internedi ate of
the formula 14 0 0 R5 yO\ /OU N ~0A0. R12 OR5 R10 O
20 where R4, R5, R6, and R10 are as defined in claim1l
and R12 is as defined in claim26 wth a

7, 8-di substituted-9-am notetracycline of the formula

ert SRR 5 e e RRRE RS, ana obr e as

defined in claim1 in the presence of

B R W ok BT ot il 0 (1) and.

if desired, 5 b. converting the conpound of Formnula

e R

represented by Fornula (1); 10 R, N(CH3)2 R2 OH O |

%r#btkyl_ﬁ%ﬁéc@ﬁg@gﬁ%g%ﬁoﬁ mghg)xy}éér})orqﬁ)gm%%,ei n.

N-(tert-butyl)-N-({[(4-fluorobenzoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(3-methylbutanoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(cyclopentylacetyl)oxy]lmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-[({[4-(trifluoromethyl)benzoyl]oxy}methoxy)carbonyl]glycine,
N-(tert-butyl)-N-({[(cyclopropylcarbonyl)oxy]methoxy}carbonyl)glycine,
N-({[(1-adamantylcarbonyl)oxy]lmethoxy}carbonyl)-N-(tert-butyl)glycine,
N-(tert-butyl)-N-{[(pentanoyloxy)methoxy]carbonyl}glycine,
N-(tert-butyl)-N-({[(cyclobutylcarbonyl}oxy]methoxy}carbonyl)glycine,

N-(tert-butyl)-N-({[(3-cyclohexylpropanoyl)oxy]methoxy}carbonyl)glycine,

N-(tert-butyl)-N-({[(cyclohexylacetyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(2,6-dimethylbenzoyl)oxy]lmethoxy}carbonyl)glycine,

N-(tert-butyl)-N-({[(phenylacetyl)oxy]methoxy}carbonyl)glycine,
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R5yO /Oy OR6 R1I0 O and R1, R2, R4, R5, R6, and R10
are as defined in claim1l or a pharmaceutically 20

wacowpeabe salt thereof conprising: reacting BATAIS206/033516

of the fornula 252 WD 2007/ 027599 PCT/ US2006/ 033516
RO NNCH3)2 ROR2OH a N2 | i V' g I HWHO OHHO
O wherein R, R2, R4, R5, R6, and R10 are as defi ned
inclaiml with a chloro internediate of the formul a
5 R5 YO OYCI O R6 R1oO in the presence of an al kali

e BRI g metyinropanoyhoxyimethoxgearbonyilycine,

and acetonitrile to afford a corrpound of the formula

’%&[(%bﬁ%%%)né:ylgargg%ogﬂmét% arrra ll}itélt%rglbh{wgwé,ﬂé)l 1

acceptable salt thereof and, if desired, converting

D8 BATMENEEy fR R Ao oitenotpacterpii paioyane
preparati on of conmpounds represented by Forrmula (I);
0 Y- DR -1 B St 01N Rarbonyl)-N-(tert-butyglycine,
N-(tert-butyl)-N-({[(4-methoxybenzoyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(1H-indol-2-ylcarbonyl)oxylmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-({[(diphenylacetyl)oxy]lmethoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(1-naphthoyloxy)methoxy]carbonyl}glycine,
N-(tert-butyl)-N-{[(2-naphthoyloxy)methoxy]carbonyl}glycine,
N-(tert-butyl)-N-[({[(1-methyI-1 H-indol-3-yl)carbonylloxy}methoxy)carbonyl]glycine,
N-(tert-butyl)-N-({{(quinolin-2-ylcarbonyl)oxy]methoxy}carbonyl)glycine,
N-(tert-buty!)-N-({[(pyridin-3-ylcarbonyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-{[(isonicotinoyloxy)methoxy]carbonyl}glycine,
N-(tert-butyl)-N-({[(2,6-difluorobenzoyl)oxylmethoxy}carbonyl)glycine,

N-(tert-butyl)-N-({[(2-fluorobenzoyl)oxy]methoxy}carbonyl)glycine,

N-(tert-butyl)-N-[({[2-(trifluoromethyl)benzoylloxy}methoxy)carbonyl]glycine,
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R30-A AN HOH OOH OO (1) 253 WO 2007/ 027599
PCT/ US2006/ 033516 wherein: R30 - A - CO represents

wWe20002R8y0 / Oy O R6R100 and R1, R2, R4, R5, RBCTAIS2006/033516

R10 are as defined in claim lor a pharmaceutically 5
acceptable salt thereof conprising the step of:
reacting a conpound of the formula R, N(CH3)2 H RZ OH
~RAN" . NNHZ HOHOOHHO O 10 wherein R1, R2,
RR(cerEdutAl-l-@s4-petalidimet -yIbenzoyl ) axylmedhbRy}aarbbhyygty cine,
intermediate of the formula QUCI R5" Il O wherein
R5 is as defined in claiml1l in the presence of an

RL(Kal, 1'-bigHeall-Z-alchhoaymxy predhoxiFcarbonyl)-N-(tert-butyl)glycine,
1, 3-dinethyl -3,4,5,6-tetrahydro-2(1 H)-pyrimdinone in
acetonitrile to give a conmpound of Formula I R N

N3ty IRNG{[RBe syl cacb dRYl) @y Mnéthdkylcarbony)gMelde, O H OH O
OH(r)HO O and, if desired, converting the conpound of

Forrmula (I) into a pharmaceutically 20 acceptable

Blatart-butgl-sle®[(4-B8propoxgeheal/ory|metrexpicaangidlyonaf a
conpound represented by Formula (1); 25 254
N-(tert-butyl)-N-({[(3,4,5-trimethoxybenzoyl)oxy]methoxy}carbonyl)glycine,
N-(tert-butyl)-N-({{(3,5-dimethoxybenzoyl)oxylmethoxy}carbonyl)glycine,

N-(tert-butyl)-N-[({{(2E)-3-phenylprop-2-enoylloxy}methoxy)carbonyl]glycine,

N-(tert-butyl)-N-[({[(3-methyl-1-benzofuran-2-
yl)carbonylJoxy}methoxy)carbonyl]glycine,

N-{[({[3,5-bis(trifluoromethyl)phenyljacetyl}oxy)methoxy]carbonyli}-N-(tert-
butyl)glycine,

N-(tert-butyl)-N-[({[4-(heptyloxy)benzoyl]Joxytmethoxy)carbonyl]glycine,

N-(tert-butyl)-N-[({[2-(2-phenylethyl)benzoylloxy}methoxy)carbonyllglycine,

N-(tert-butyl)-N-[({[4-(dodecyloxy)benzoyl]oxy}methoxy)carbonyl]glycine,

N-[({[4-(acetylamino)benzoyl]oxy}methoxy)carbonyl]-N-(tert-butyl)glycine,

N-({[(9-anthrylcarbonyl)oxy]methoxy}carbonyl)-N-(tert-butyl)glycine and

N-({[(4-benzoylbenzoyl)oxy]methoxy}carbonyl)-N-(tert-butyl)glycine.

34. A compound according to claim 26 which is
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WD 2007/ 027599 PCT/ US2006/ 033516 R, N(CH3)2 R2 OH O
ROAMNI NH2 3 HOH OHO0O OHO0O (1) wherein: 5 R30

WO 2807/023® represents R5 YO Oy O O R6 R10 an#CRIUS2(88/033516

R5, R6, and R10 are as defined in claiml or a
pharmaceutically acceptable salt thereof conprising
the step of: 10 reacting a

7, 8-di substi tut ed- 9- am notetracycline of the formula
Ri N (CH3)2 RZOH H2N | ~HII Il NH2 OH o OFi OHO O

Sl N%h?UEV‘?%%O@%%%%Q%%%%@ e as

dabameyoxy)-ro¢thylraseri n t he presence of triethyl am ne
and 1, 3-dinethyl-3,4,5,6-tetrahydro-2(1 H- 20
pyrimdinone to afford a conpound of the fornula 255
9D 200hQ2itE 8 PEfArDBR006I0gebhds reRreddqEidyF dRnulEH]); Ry
OCjt" N(i \' _(NH2 | HOHOOHORB RO Or a
pharmaceutically acceptable salt thereof and, if
desired, converting the conpound of Formula (1) into
a pharmaceutically acceptabl e salt tﬂ@@{agof 5

wherein:
R3:0 — A - CO- represents

%o

© Rs Ryo ©

and Ry, Ry, R4, Rs, Rs, and Rypare as defined in claim 1
or a pharmaceutically acceptable salt thereof comprising the step of:
a. reacting an activated acyloxycarbamate intermediate of the formula

Rs\n/ 7( \H/N\/U\ )J\ ~Rq2

© Rs Ryo ©
where Ry, Rs, Rg, and Ry are as defined in claim 1 and Ry2is as defined in claim 26
with a 7,8-disubstituted-8-aminotetracycline of the formula
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39. A nethod for the preparation of a conpound
represented by Formula (1); R NCH3)2 0O R OH X/ \

WO 2007NeiZ99 R30- AAH OH OH O OH O O (1) 10 wher ePaT1/US2906/033516

Rl1, R2, and R3 are as defined in claiml or a
pharmaceutically acceptable salt thereof conprising

15 reacting a carboxylic acid of the formula O R30\ A
OH where A, and R3 are as defined above 20 with a

chl orof ormat e Cl COR2R1R1where R12 NChlskyl of 1 to 6
carbon atoms in e pressace~Qf ~

1, 8- bi s(di net hyl am ] 1
chloride to give a @@@ of INte, fornmul a 256
WO 2007/ 027599 P USF006]03351§ g O JR30AA OAO R12

M xed anhydride and reafrt ong s dQr xegl anhydride with

a 7,8 disupstituted-9-amnotetracycline of the 5
fadeiigend Rﬁ‘réli?)d%%”i&'r\c'edﬂ Fron ]\ " NH2 OHOOHO O

wties preRénceaofd , Reinastieyl-84, 6l 6ftetradg/dedsii &l )pyrimiiéopeesdnce

et ffiag 13 A5G B Eoung iy 0 @, desie
pyri nb.di nocevedingfthecampoundmd Gomaulafl) Fde epharnfdceutally

é\lc(cgp;?a)o?e sa'ﬁzthgé'of.

36. A method for the preparation of compounds represented by Formula (1);

wherein:
R3O0 — A - CO- represents

®

N

Rs._0._O
TN

N
Rs Ryo ©

and Ry, Rz, R4, Rs, Rg, and Ry are as defined in claim 1or a pharmaceutically

acceptable salt thereof comprising:

reacting an amine of the formula
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R30-AAN T \ al NHZ HOH OHOOH OO (I) or a
phar maceutical ly acceptable salt thereof and, if

wdeasi7reethoo converting the 15 conpound of For nuPat/(uis2006/033516

into a pharnmaceutically acceptable salt thereof. 20
257

CH3
&O‘Q‘w
oHo ot §

wherein R;, Ry, R4, Rs, Rs, and Ry are as defined in claim 1 with a chloro
intermediate of the formula

Rs._O. _O_ _ClI

T T
O Rs Ry©
in the presence of an alkali metal carbonate, 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
pyrimidinone and acetonitrile to afford a

compound of the formula

N(CHa),

O‘O‘w

TART oh o oft o

or a pharmaceutically acceptable salt thereof and, if desired, converting the
compound of Formula (I) into a pharmaceutically acceptable salt thereof.

37. A method for the preparation of compounds represented by Formula (1);
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wherein:
R3O0 — A - CO- represents

Rg._O._0O

© Rs Ry
and Ry, Ry, R4, Rs, Rg, and Ry are as defined in claim 1or a pharmaceutically
acceptable salt thereof comprising the step of:

reacting a compound of the formula

N(CHa),

H
MJ\O"‘O
o 0 oo

wherein R4, Ry, and R, are as defined in claim 1 with a chloro intermediate of the
formula

Rs/o\n/c:s

o]
wherein R is as defined in ciaim 1 in the presence of an alkali metal carbonate, and

1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone in acetonitrile to give a
compound of Formula |

N(CH;),

R Oosw“

OH 0 OoH'D
and, if desired, converting the compound of Formula () into a pharmaceutically

acceptable salt thereof.

38. A method for the preparation of a compound represented by Formula (I);
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wherein;
5 R3O - A-CO-represents

YT

Rg Rio

and Ry, Ry, Rs, Rg, and Ry are as defined in claim 1

or a pharmaceutically acceptable salt thereof comprising the step of:

10  reacting a 7,8-disubstituted-9-aminotetracycline of the formula

N(CHy):

Ry
Ry *_OH
ST T
OH O Ol-Pl-b o]
15  with a chloro intermediate of the formula

O O
R Rio
where Ry, R;, Rs, Rs, and Ry are as defined in claim 1

in the presence of triethylamine and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
20 pyrimidinone to afford a compound of the formula

255



WO 2007/027599 PCT/US2006/033516

N(CHy),

R4 )
oRe *_OH
I I

R~ OO
\g/]i Hoowo o o
6 10

R R

or a pharmaceutically acceptable salt thereof and, if desired, converting the
compound of Formula (1) into a pharmaceutically acceptable salt thereof.

S
39. A method for the preparation of a compound represented by Formula (I);
0

10
wherein:
A, R4, Ry, and R; are as defined in claim 1
or a pharmaceutically acceptable salt thereof comprising :

15

reacting a carboxylic acid of the formula

O

RsO—,

where A, and Rs are as defined above

OH

20 with a chloroformate CICO,;R, where Ry, is alkyl of 1 to 6 carbon atoms in the
presence of 1,8-bis(dimethylamino)naphthalene in methylene chloride to give a
mixed anhydride of the formula
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O O

R3O\ /Lk /lk /R12

A O O

Mixed anhydride

and reacting said mixed anhydride with a 7,8-disubstituted-9-aminotetracycline of the
5 formula

OH O OH O O

where Ry, and R, are as defined above
in the presence of triethylamine and 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-
10 pyrimidinone to afford a compound of Formula (l)

or a pharmaceutically acceptable salt thereof and, if desired, converting the
15  compound of Formula (I) into a pharmaceutically acceptable salt thereof.

20
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