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DESCRIPTION

NOVEL DERIVATIVES OF UNCIALAMYCIN AND METHODS OF SYNTHESIS

This application claims the benefit of U.S. Provisional Application No. 61/865,896, filed on August
14, 2013, U.S. Provisional Application No. 61/868,783, filed on August 22, 2013, and U.S. Provisional
Application No. 61/937,003, filed on February 7, 2014, the entirety of each is incorporated herein by reference.

BACKGROUND

1. Field of the Invention
This disclosure relates to the fields of medicine, pharmacology, chemistry and oncology. In particular,
compounds, drug conjugates, methods of treatment, and methods of synthesis relating to uncialamycin and

analogs thereof are disclosed.

2. Related Art

Uncialamycin is an antibiotic which has shown great promise as a potential anticancer reagent. The
use of uncialamycin as an anticancer agent has been described in Nicolaou, et al., 2007 and Nicolaou, et al.,
2008, both of which are incorporated herein by reference. The compound has been shown to be a potent
antitumor cancer agent with an ICsq in the picomolar. Furthermore, the compound has been envisioned as a
potential antibody payload. Unfortunately, the current synthetic methods lack the flexibility to produce
numerous analogs and generate sufficient quantities of the desired compounds. Given the widespread and

world wide impact of cancer, new therapeutic agents are of the commercial importance.

SUMMARY

The present invention refers to subject matter as defined in the attached set of claims. Thus, in accordance

with the present disclosure, there is provided-disclosed a compound of the formula:

D

wherein: Y] is “O(CHy),Y', “NH(CH,)Y’, =S(CHy)nY', or -(CH,),NRR,, or is taken together with Z; as

defined below; wherein: Y' is hydroxy, halo, mercapto, alkyli.12), substituted alkylci12), alkenyls.1z),
substituted alkenylics.12), alkynylca-12), substituted alkynylco.i2), acylc<i2), substituted acylci-iz), acyloxyci-
12), substituted acyloxy(ci.12), alkylamino(ci.1»), or substituted alkylaminoei.i2; mis 1, 2, 3, 4, 5, or 6; and R;

and R, are each independently selected from hydrogen, hydroxy, alkylci.12), substituted alkylici.12), alkenylco.
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12), substituted heteroaryl(ci.12), heterocycloalkyl(.12), substituted heterocycloalkyl(cs.12), acyl(ci-12), substituted
acylci.12), or a hydroxy protecting group; X, and Xj are independently selected from hydrogen, alkylci.12),
substituted alkylci-12), alkenyl(co.12), substituted alkenylcs.12), alkynylico.12), substituted alkynylics.12), arylcs.
12), substituted arylce.12), aralkylcs.12), substituted aralkylicr.12), heteroarylici.iz), substituted heteroarylci.iz),
heterocycloalkyl(co-12), - substituted heterocycloalkylico.12), acylci-12), substituted acylci.i2), a monovalent
amine protecting group, or when X, and X5 are taken together form a divalent amine protecting group; X4 is
alkyl(c1.12), substituted alkylci.12), alkenylca.12), substituted alkenylico.12), alkynyl(cs.12), substituted alkynylc.
12, arylice.12), substituted arylce12), aralkylcr.iz), substituted aralkylcs.i2), heteroarylci.iz), substituted
heteroarylci.12), heterocycloalkylics.12), substituted heterocycloalkyl(ca.12), acylci-12), substituted acylci.12), or
a thiol protecting group; Y, is alkanediyl.12) or substituted alkanediyli.i»); and R; is hydroxy, amino,
mercapto, —OX;, —NX,Xj3, or =SX4, or heteroai’yl(m_m, heterocycloalkyl(cz.12), acylici-i), alkoxyci-i2),
acyloxy(ci-12), alkylaminoci.12), dialkylaminocs.12), alkylthioi;.12), amidoc;.12), or a substituted version of any
of these groups; and p and q are each independently 1 or 2; Z3 is hydrogén, hydroxy, halo, amino, cyano, nitro,
phosphate, or mercapto, or alkylci.12), alkenylcs-12), alkynylco-12), arylice.i2), aralkylicr.12), heteroarylcioiz),
heterocycloalkyl(cz-12), acylici.12), alkoxy(ci-12), aCleXY(Cle), alkylaminocy.1), dialkylamino(cs.12), amido(ci.12),
or a substituted version of any of these groups; provided that Y; is not -NHMe or -NHCH,CH,NH,; or a
pharmaceutically acceptable salt thereof. In some embedimentsexamples, the compound is further defined as:

(I1I) or av)

wherein: Y is “O(CHp)nY', “NH(CHy)1,Y', =S(CHy)Y' or -CH,NR R, wherein: Y' is alkyl(c;.12), substituted
alkylici.12), alkenylico.12), substituted alkenylio.12), alkynylco.12), substituted alkynylco.iz), acylc<io),
substituted acyl(ci.12), acyloxy(ci-12), substituted acyloxyci.iz), alkylaminoc;.iz), or substituted alkylamino;.
1y mis 1,2, 3,4, 5, or 6; Ry and R, are each independently selected from hydrogen, hydroxy, alkylci.12),
alkenylc<i2), alkynylc<i2), arylc<iz), aralkylc<iz), heteroarylc<iz), heterocycloalkyl c<i2), acylc<i2), alkoxyc<i2),
or a substituted Versiop of any of these groups; R; and R, are taken together and are a divalent protecting
group, alkanediyl;.i2), alkoxydiylci.g); or a substituted version of either of these groups; or —C(O)O(CH>),S-
Ve

Ay, or —C(O)O(CH,),S(0),—A, wherein: A; is arylce.12), substituted aryl(cs.12), or i = , wherein: A,
is alkenyl(cz.12), substituted alkenyl(co.12), alkynylcs.12), substituted alkynylcs-12), acylci-12), substituted acylci-
12), aCyloXy(ci-12), substituted acyloxyci.12), alkoxy(ci.12), substituted alkoxyci.12), alkylamino.iz), substituted
alkylaminoc;.12), dialkylaminos.12), or substituted dialkylaminoc;.12); wherein A, is not —CO,H, -CO,CH,
—OCH;, ~OCH,CHj;, —=C(O)CH3, “NHCHj3, ~NHCH,CH3, =N(CH3),, “C(O)NH,, and ~OC(O)CH3; nis 1, 2,
3, 4, or 5; R; is hydrogen, hydroxy, halo, amino, cyano, nitro, phosphate, or mercapto, or alkylci-iz),
alkenyl(cs-12), alkynyl(co-12), arylce.12), aralkyl(cs.12), heterocycloalkyl(ca.12), acylci-12), alkoxy(ci.12), acyloxyci-

12)» alkylaminoci.iz), dialkylamino(c;.12), amido.12), or a substituted version of any of these groups; Ry is
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hydrogen, alkyl(c;.12), @ monovalent amine protecting group, or substituted alkylci.12); Rs, Rs, and Ry are each
independently hydrogen, hydroxy, amino, mercapto, —OX;, -NX,X3, or —SXy; or alkyli.12), alkoxy(ci-12),
acyloxy(ci-12), alkylaminoc;.1z), dialkylamino(c;.12), alkylthioei.12), amidoci.12), or a substituted version of any
of these groups; wherein: X; is a hydroxy pfotecting group; X, and X; are independently selected from
hydrogen, a monovalent amine protecting group, or when X, and X; are taken together form a divalent amine
protecting group; X, is a thiol protecting group; Rg is hydroxy, amino, or mercapto; or alkoxy(ci-iz),
acyloxy(ci-12), alkylaminoc.i2), dialkylaminoc,.12), alkylthio(.12), amidoci.12), or a substituted version of any
of these groups; Ry, Ryg, and Ry, are each independently selected from hydrogen, hydroxy, amino, mercapto,
—0X, —NX,Xjs, or —=SXy, or alkylci.12), alkenylco-12), alkynylco-12), arylcs.12), aralkyl(c7.12), heteroarylci.iz),
heterocycloalkylcz.12),  acylci-12),  alkoxyci-12),  acyloxyci-iz), v alkylamino(ci.iz), dialkylaminocy-i2),
alkylthio(c;.12), amido(ci.12), or a substituted version of any of these groups; or Y,~Riy; wherein: X is alkylci-
12), substituted alkylci.i2), alkenylo.12), substituted alkenylis.12), alkynylico.iz), substituted alkynylc.iz),
arylice.12), substituted arylcg.i2), aralkyleriz), substituted aralkylcr.z), heteroaryli.iz), substituted
heteroaryl(ci.12), heterocycloalkyl,.12), substituted heterocycloalkyl(cs.12), acylci-12), substituted acylci.1z), or a
hydroxy protecting group; X, and X3 are independently selected from hydrogen, alkylci.12), substituted
alkylici12), alkenylico.2), substituted alkenylio.1z), alkynylca.z), substituted alkynylco.i2), arylcs.iz),
substituted aryle.12), aralkylr.12), substituted aralkylr.iz), heteroarylci.iz), substituted heteroarylci.iz,
heterocycloalkyl(co.12), substituted heterocycloalkylcs.12), acylici-12), substituted acylci.iz), a monovalent
amine protecting group, or when X, and X; are taken together form a divalent amine protecting group; X4 is
alkyl(ci-12), substituted alkylci.12), alkenylc,.12), substituted alkenyl(cs.12), alkynylcs.12), substituted alkynylco.
12, aryle.12), substituted arylce.12), aralkylcr.1z), substituted aralkylcs.12), heteroarylci.iz), substituted
heteroaryl(ci.12), heterocycloalkylc;.12), substituted heterocycloalkylcs.12), acylci-12), substituted acylci.12), or
a thiol protecting group; Y, is alkanediyli.1y or substituted alkanediylc;.i); or R, is hydroxy, amino,
mercapto, —OX;, —“NX,X;, or —SX4, or heteroarylc;.12), heterocycloalkylcr.12), acylciiz), alkoxy(ci-iz,
acyloxy(ci-12), alkylaminogi.1z), dialkylaminocs.-12), alkylthio(ci.12), amidoci.12), or a substituted version of any
of these groups; or provided that Y; is not -NHMe, -NHC(O)C¢H4NH,, —NHC(O)CH,NH,,
—NHC(O)CH(CH,OH)NH,;, —-NHC(O)CH(NH,)CH,CH,CH,CH,NH,, or —NHCH,CH,NH,; or a
pharmaceutically acceptable salt thereof. In some embedimentexamples, the formula is further defined as:

V)

wherein: Y; is ~O(CH,),Y', -NH(CH,),Y', —S(CH»),Y’, or —(CH,)uNRR,, or taken together with Z; as
described below; wherein: Y' is hydroxy, halo, mercapto, alkenyl(c;.12), substituted alkenyl(co.12), alkynylica-12),
substituted alkynylco-12), acylic<iz), substituted acylciiz), acyloxyciiz), substituted acyloxyci.iz),
alkylaminoc;.12), or substituted alkylamino(ci.12); mis 1, 2, 3, 4, 5, or 6; and R, and R, are each independently

selected from hydrogen, hydroxy, alkylci.12), substituted alkylci.12), alkenylcs.12), substituted alkenyl(cs.12),

4



10

15

20

25

together form a divalent amine protecting group; and X, is a thiol protecting group; and Rg is hydroxy, amino,
or mercapto; or a pharmaceutically acceptable salt thereof. In some embedimentsexamples, the formula is
further defined as:

(VID)

wherein: R; and R, are each independently selected from hydrogen, hydroxy, alkylci.12), substituted alkylci.
12) aryle.12), substituted arylce.12), aralkylcr.12), substituted aralkylcs.12), acylci.12), substituted acylci.iz), a
monovalent  amine  protecting  group, —C(O)O(CH,),S-C¢Hs, —C(O)O(CH,),S(0)-C¢Hs,  or
—C(0O)O(CH,),S(0),—C4Hs, a monovalent amine protecting group, or R; and R, are taken together and form a
divalent amine protecting group, or alkylci-12), arylice.12), aralkylicr.12), acylici-12), or a substituted version of
any of these groups; Rj is hydrogen, hydroxy, halo, or alkoxy(ci.12) or substituted alkoxyci.12); and ois 1, 2, or
3; or a pharmaceutically acceptable salt thereof. In some embedimentsexamples, the formula is further

defined as:

(V1D

wherein: Ry is hydrogen, alkylc;.12), a monovalent amine protecting group, or substituted alkylci-12); Rs, Re,
and R; are each independently hydrogen, hydroxy, amino, mercapto, ~OX;, “NX,X3, or —SXy; or alkylc1.12),
alkoxy(ci-12), acyloxyci-12), alkylaminoci.12), dialkylamino(cs.12), alkylthioei-12), amidoci.12), or a substituted
version of any of these groups; wherein: X; is a hydroxy protecting group; X, and X3 are independently
selected from hydrogen, a monovalent amine protecting group, or when X, and X; are taken together form a
divalent amine protecting group; X, is a thiol protecting group; Rg is hydroxy, amino, or mercapto; or
alkoxy(ci-12), acyloxy(ci-12), alkylaminogi.1z), dialkylaminoc;.12), alkylthioci.12), amidoci.12), or a substituted
version of any of these groups; Ry, Ry, Ry1, and Ry, are each independently selected from hydrogen, hydroxy,
amino, —NX,X3, or heteroarylci.iz), heterocycloalkylcy12), acylciaz), alkoxyciiz, acyloxyciz), ‘
alkylaminoc;.12), dialkylamino(c.12), amidogs.12), or a substituted version of any of these grdups; or Y,—Ry3;
wherein: X; and X; are independently selected from hydrogen, a monovalent amine protecting group, or when
X, and X3 are taken together form a divalent amine protecting group; Y, is alkanediylci.12) or substituted
alkanediylci.12); or Rys is hydroxy, amino, or ~NX,X3, or alkylaminoc;.12), dialkylaminoc.12), amidoci.12), or
a substituted version of any of these groups; or p and ¢ are each independently 1 or 2; a pharmaceutically

acceptable salt thereof. In some embedimentsexamples, the formula is further defined as:
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IX)

wherein: Ro, Rjg, Ry, and Ry, are each independently selected from hydrogen, hydroxy, amino, —NX,X;, or
alkoxyci-12), alkylaminoci.12), dialkylamino;.12), amidoci.12), or a substituted version of any of these groups;
or Y,—Ry3; wherein: X, and X3 are independently selected from hydrogen, a monovalent amine protecting
group, or when X, and Xj are taken together form a divalent amine protecting group; Y is alkanediylci.i2) or
substituted alkanediylici.12); or Rys is hydroxy, amino, or ~NX,Xj, or alkylaminoci.iz), dialkylamino(.12),
amidoc;.12), or a substituted version of any of these groups; and p and q are each independently 1 or 2; or a

pharmaceutically acceptable salt thereof. In some embedimentsexamples, the compound is further defined as:

X)

wherein: Z, is hydrogen, an amine protecting group, acylci.12), substituted acylici.i2), “C(O)O(CH;),S-As,
—~C(0O)O(CH,),S(0)-A3, or “C(O)O(CH,),S(0),—As, wherein: Aj is arylce.12) or substituted arylce12); Rs is
hydrogen, hydroxy, halo, amino, cyano, nitro, phosphate, or mercapto, or alkylci-12), alkenylics.12), alkynylco-
12, aryle.12), aralkylr.12), heteroarylci.iz), heterocycloalkylco.iz), acylciiz), alkoxy(ci-i2), acyloxyi-iz),
alkylaminoc;.12), dialkylaminocy.12), amido(ci.12), or a substituted version of any of these groups; o is 1 or 2;
R4 is hydrogen, a inonovalent amine protecting group, alkyl(ci.12), or substituted alkylci-12); Rs, R, and Ry are
each independently hydrogen, hydroxy, amino, mercapto, —OX;, —NX,Xs, or —SX4; or alkylci.12) or
substituted alkyl(ci.12); wherein: X, is a hydroxy protecting group; X, and X3 are independently selected from
hydrogen, a monovalent amine protecting group, or when X, and X; are taken together form a divalent amine
protecting group; X4 is a thiol protecting group; Rg 1s hydroxy, amino, or mercapto; or a pharmaceutically

acceptable salt thereof. In some embedimentsexamples, the compound is further defined as:

XD

wherein: Z, is hydrogen, an amine protecting group, acylce.12), substituted acylicg.12), ~C(O)O(CH,),S-A;,
—C(0)O(CH,),S(0)-A3, or —C(O)O(CH,)nS(0),—Aj3, wherein: Aj is aryl(ce.12) or substituted arylice.12); Rs is
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hydrogen, hydroxy, halo, amino, cyano, nitro, phosphate, or mercapto, or alkylci.12), alkenylc.12), alkynylca.
12), arylce-12), aralkylcr.12), heteroarylci i), heterocycloalkylco-i2), acylci-12), alkoxyci-12), acyloxyci-iz),
alkylaminoc.12), dialkylaminoc,.12), amidoc;.12), or a substituted version of any of these groups; o is 1 or 2;
or a pharmaceutically acceptable salt thereof. In some embedimentsexamples, the formula is further defined
as:

(VID)

wherein: X, is a hydroxy protecting group; R; and R, are each independently selected from hydrogen, alkylc;-
12), or substituted alkylci.12); and Rs is hydrogen, alkoxy(ci.i2), or substituted alkoxy(ci.12); and o is 2; or a
phafmaceutically acceptable salt thereof. In some embedimentsexamples, the formula is formula 1. In some
embeodimentsexamples, the formula is formula II. In some embodimentsexamples, Y| is taken together with
Z, and is —alkanediylc<s)~NZ,—alkanediylc<). In some embodimentsexamples, Y, is taken together with Z,
and is —CH,CH,~NZ,—CH,CH,—. In some embedimentsexamples, Z, is hydrogen. In other
embedimentsexamples, 7, is an amine protecting group. In some embedimentsexamples, the amine
protecting group is 2-(trimethylsilyl)ethoxycarbonyl or t-butoxycarbonyl. In some embedimentsexamples, 7,
is —C(O)O(CH,),S-C¢Hs. In some embedimentsexamples, Z, is —C(O)O(CH,),S(0),-C¢Hs. In some
embedimentsexamples, 7, is hydrogen. In some embedimentsexamples, Y; is “O(CHy),Y', ~S(CH,)Y', or —
(CHy)uNRR,. In some embedimentsexamples, Y1 is —(CHy),NR;R,. In some embedimentsexamples, m is 1,
2, or 3. In some embodimentsexamples, m is 1 or 2. In some embedimentsexamples, R; is “C(O)YO(CH,),S-

Ay or =C(O)O(CH,),S(0),—A;, wherein: A, is arylc<iz), substituted arylc<iz), or | = , wherein: A, is
acyloxy(c<i2), substituted acyloxyc<iz), alkoxyc<iz), substituted alkoxyc<iz, alkylaminoc), substituted
alkylaminoc<;2), dialkylaminoc<)y), or substituted dialkylaminoc<), wherein A, is not —~CO,H, —~CO,CHj,
—QCH;, ~OCH,CHj3, —C(O)CHj3, “NHCHj3;, -NHCH,CH3;, ~N(CHj3),, ~C(O)NH,, and ~OC(O)CHj; and n is 1,
2,3,4,or5. In some embedimentsexamples, R, is hydrogen. In other embedimentsexamples, R; is alkylc<iz)
or substituted alkylc<i). In some embedimentsexamples, Ry is alkylc<). In some embedimentsexamples,
R; is methyl. - In other embedimentsexamples, Ry is a monovalent amine protecting group. In some
emboedimentsexamples, R; is  2-(trimethylsilyl)ethoxycarbonyl or t-butoxycarbonyl. In other
embodimentsexamples, R; is —C(O)O(CH,),SC¢Hs. In other embeodimentsexamples, R; is
=C(0O)O(CH,),S(0),C¢Hs. In other embedimentsexamples, R is taken together with R, and is a divalent
pfotecting group. In some examplesembedimentsexamples, R; and R, is phthalimide or substituted
phthalimide. In some embedimentsexamples, R, is hydrogen. In other embedimentsexamples, R, is
alkylc<izy or substituted alkylc<z. In other embedimentsexamples, R, is alkylc<n. In some
embedimentsexamples, R, is methyl. In other embedimentsexamples, R, is a monovalent amine protecting
group. In some embedimentsexamples, R, is 2-(trimethylsilyl)ethoxycarbonyl or t-butoxycarbonyl. In other
embodimentsexamples, R, is —~C(O)O(CH,),S-A; or —C(O)O(CH,),S(0),—A;, wherein: A; is
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\/A2
arylic<iz), substituted arylc<iz), or | = , wherein: A, is acyloxyc«y), substituted acyloxy(c<iz),
alkoxy(c<i2), substituted alkoxy(c<iz), alkylaminosz), substituted alkylaminogc), dialkylamino<), or
substituted dialkylaminoc<12), wherein A, is not —CO,H, —CO,CH;, —OCH;, —OCH,CH;, —C(O)CHj,
—NHCH,;, -NHCH,CH;, —N(CHj3),, —C(O)NH,, and —OC(O)CH;; and n is 1, 2, 3, 4, or 5. In other
embedimentsexamples, R, is —C(O)O(CH,),SCeHs. In other embodimentsexamples, R, is
—C(O)O(CH,),8(0),C¢Hs. In other embedimentsexamples, R, is taken together with R; and is a divalent
protecting group. In some embedimentsexamples, Ry and R, are phthalimide or substituted phthalimide. In
some embedimentsexamples, Ry is hydrogen. In other embedimentsexamples, Rs is alkoxyc<iz). In some
embodimentsexamples, R; is methoxy. In some embedimentsexamples, R4 i1s hydrogen. In other
embedimentsexamples, R4 is a monovalent amine protecting group. In some embedimentsexamples, Ry is —
C(O)CH,CH=CH,. In some embedimentsexamples, Rs is alkylc<iz). In some embodimentsexamples, Rs is
methyl. In some embedimentsexamples, R is hydroxy. In some embedimentsexamples, Ry is hydroxy. In
some embodimentsexamples, Rg is hydroxy. In some embedimentsexamples, Ry is amino. In other
embedimentsexamples, Ro is alkylc<. In some embedimentsexamples, Ry is methyl. In other
embodimentsexamples, Ro 18 Yo—Rj;. In some embedimentsexamples, Y, is alkanediylc<iz). In some
embedimentsexamples, Y, is —CH,—. In some embeodimentsexamples, Ry, is amino. In other
embodimentsexamples, Ry, is -NX,X;3. In some embedimentsexamples, X, and Xj are taken together and
form a phthalimide. In other embedimentsexamples, X, and X; are taken together and form a substituted
phthalimide. In other embodimentsexamples, X, is hydrogen. In some embedimentsexamples, X; is t-
butoxycarbonyl. In some embedumentsexamples, Ryo is amino. In other embedimentsexamples, Ry is
alkylic<iz). In some embedimentsexamples, Ry is methyl. In other embedimentsexamples, Ry is Y,~Ryp. In
some embedimentsexamples, Y, is alkanediylc<iz). In some eﬁbed%me&%sexamples, Y, is =CH,—. In some
embodimentsexamples, Ry, is amino. In other embedimentsexamples, R, is -NX,X3. In some
embeodimentsexamples, X, and X; are taken together and form a phthalimide. In other embedimentsexamples,
X, and X; are taken together and form a substituted phthalimide. In other embedimentsexamples, X, is
hydrogen. In other embeodimentsexamples, X; is t-butoxycarbonyl. In some embodimentsexamples, Ry is
hydrogen. In some embedimentsexamples, carbon atom 17 is in the R configuration. In some
embedimentsexamples, carbon atom 17 is in the S configuration. In some embodimentsexamples, the

compound is further defined as:

NH, O OH

or a pharmaceutically acceptable salt thereof. In some embedimentsexamples, the compound is further

defined as:



O OH

or a pharmaceutically acceptable salt thereof. In some embedimentsexamples, the compound is
further defined as:

NPhth O OH

11
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or a pharmaceutically acceptable salt thereof.

In another aspeetexample, the present disclosure prewvides—discloses a pharmaceutical composition
comprising a compound and an excipient. In some embedimentsexamples, the composition is formulated for
oral, intraadiposal, intraarterial, intraarticular, intracranial, intradermal, intralesional, intramuscular, intranasal,
intraocular, intrapericardial, intraperitoneal, intrapleural, intraprostatical, intrarectal, intrathecal, intratracheal,
intratumoral, intraumbilical, intravaginal, intravenous, intravesicular, intravitreal, l‘iposomal,‘ local, mucosal,
parenteral, rectal, subconjunctival, subcutaneous, sublingual, topical, transbuccal, transdermal, vaginal, via a
catheter, via a lavage, via continuous infusion, via infusion, via inhalation, via injection, via local delivery, or
via localized perfusion administration.

In yet another aspeetexample, the present disclosure prowides—discloses a method of preparing a

compound of the formula:
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alkenyl(co-12), alkynylo12), arylice.iz), aralkylcr.i2), heteroarylci.1z), heterocycloalkylc.12), acylci-12),
alkoxy(c1-12), acyloxy(ci-12), alkylaminoc.12), dialkylaminocs.12), alkylthio(ci.12), amidoci.1z), or a substituted
version of any of these groups; or Y,—R;3; wherein: X, is a hydroxy protecting group; X, and X; are
independently selected from hydrogen, a monovalent amine protecting group, or when X, and X3 are taken
together form a divalent amine protecting group; X4 is a thiol protecting group; Y, is alkanediylc.12) or
substituted alkanediylc;.12); or Ry3 is hydroxy, amino, mercapto, —OX;, ~NX,X3, or —SXy, or heteroaryl ce.12),
heterocycloalkylco-12),  acylci1z),  alkoxyciiz), acyloxyciiz, —alkylaminoer.iz, —dialkylaminogs.i),
alkylthio(ci.12), amidoci.12), or a substituted version of any of these groups; and p and q are each independently
1 or 2; in the presence of a strong non-nucleophilic base in a solvent under conditions sufficient to cause a
reaction. In some embodimentsexamples, Y| is ’not -NH,, -NHMe, or —NHCH,CH,NH,. In some
embodiment, the base is lithium bis(trimethylsilyl)amide, sodium bis(trimethylsilyl)amide, potassium
bis(trimethylsilyl)amide, lithium diisopropyl amide, sodium diisopropyl amide, potassium diisopropyl amide,
lithium tetramethylpiperidide, lithium t-butoxide, sodium t-butoxide, or potassium t-butoxide, lithium hydride,
sodium hydride, or potassium hydride. In some embedimentsexamples, the base is lithium
bis(trimethylsilyl)amide. In some embedimentsexamples, the solvent is tetrahydrofuran. In some
embodimentsexamples, the method further comprises admixing the compound of formula IV or formula V
with the base before contacting the compound of formula III with the compound of formula IV or formula V.
In some embedimentsexamples, the compound of formula III is dissolved in THF and added via cannula. In
some embodimentsexamples, the method further comprising dissolving the compound of formula I or formula

Il in an organic solvent and reacting the compound of the formula:

(V) or (VIID)

wherein: Y| is ~O(CHy)Y', “NH(CH,)nY', —=S(CHy),,Y", or -(CH,)NR;R,, or is taken together with Z, as
described below; wherein: Y’ is hydroxy, halo, mercapto, alkyli.12), substituted alkylci.i2), alkenylca.12),
substituted alkenyl(co.12), alkynylcs.12), substituted alkynylc,.12), acylci-12), substituted acylii.12), acyloxyci-
12), substituted acyloxyci.12), alkylaminoc;.12), or substituted alkylaminoci.i2; mis 1, 2, 3, 4, 5, or 6; and R
and R, are each independently selected from hydrogen, hydroxy, alkyl(ci.12), substituted alkyli.12), alkenylc,.
12), substituted alkenylco.12), alkynylics-12), substituted alkynylico-12), aryl(ce.12), substituted arylce.12), aralkyl(cs.
12), substituted aralkyli7.12), heteroarylci.iz), substituted heteroaryli;.12), heterocycloalkylcy 12y, substituted
heterocycloalkyl(ca.12), acylici-12), substituted acyl(ci.12), acyloxy(ci.i2), substituted acyloxy(ci.12), alkylaminoc;.
12,  substituted alkylamino(cgz); a monovalent amine protecting group, —C(O)O(CH,),S-A,
~C(0)O(CH,),S(0)-A;, or —C(O)O(CH»),S(0),—A;, wherein: A; is arylce.i2), substituted arylce-12), Or

, wherein: A; is alkenylc.12), substituted alkenyl(co.12), alkynylcs.12), substituted alkynyl(co.12),
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—0OCH;, —“OCH,CHj;, —C(0O)CH3, -NHCH;, “NHCH,CHj3, ~N(CHj3),, ~C(O)NH,, and ~OC(O)CH;; Z, is absent,
hydrogen or taken together with Y, as defined above; R; is hydrogen, hydroxy, halo, amino, cyano, nitro, phosphate,
or mercapto, or alkylci.12), alkenylco 1), alkynylica.12), arylice.1zy, aralkylicr.1z), heteroarylicy.iz), heterocycloalkylc,.
12)> acylici-12), alkoXy(ci.12), acyloxyci.iz, alkylaminog.iz), dialkylaminos.12), amidogy.iz), or a substituted version
of any of these groups; o is 1 or 2; Rs, R, and R; are each independently hydrogen, hydroxy, amino, mercapto,
-0X,, —NX,;X3, or —SX4 or alkylciag, alkoxyciia, acyloxyci.iz, alkylaminog.iz, dialkylaminocs.iy),
alkylthio(ci.12), amidocy.12), or a substituted version of any of these groups; wherein: X is a hydroxy protecting
group; X, and X; are independently selected from hydrogen, a monovalent amine protecting group, or when X; and
X; are taken together form a divalent amine protecting group; X4 is a thiol protecting group; Ry is hydroxy, amino,
or mercapto; or alkoxyci.12), acyloxyci.12), alkylamino.iy), dialkylamino(c.1z), alkylthiowci.1z), amidogi.z), or a
substituted version of any of these groups; and Ry, Ryg, R;;, and Ry, are each independently selected from hydrogen,
hydroxy, amino, mercapto, —0X;, ~NX2X3, or —SX4, or alkylcy.12), alkenylico.12), alkynylica.12), arylice.12), aralkylcs.
12), heteroarylcy.12), heterocycloalkylics.12), acylici-12), alkoxy(cr.12), acyloxy(ci-iz), alkylaminoc;.iz), dialkylamino,.
12), alkylthio(cy.12), amidoci.12), or a substituted version of any of these groups; or Y,—Ry3; wherein: X; is alkylci-12),
substituted alkylici.12), alkenylic).1z), substituted alkenylicy 1z, alkynylca.jz, substituted alkynylics.iz), arylce.iz,
substituted arylce.12, aralkylcriz, substituted aralkylcsr.yy), heteroarylcr.yg), substituted heteroarylcy.iz,
heterocycloalkylcy.15), substituted heterocycloalkylics.12), acylici.12), substituted acylci.iz), or a hydroxy protecting
group; X, and X; are independently selected from hydrogen, alkylci.i), substituted alkylci.iz), alkenylco.iz),
substituted alkenylics.12), alkynylca.iz), substituted alkynylco.1z), arylceiz), substituted arylce.iz), aralkylcr.ia,
substituted  aralkylc7.;2), heteroarylc).1p), substituted heteroarylcy.1z, heterocycloalkylcs 1z, —substituted
heterocycloalkyl(cz.12), acylci.12), substituted acylci.12), a monovalent amine protecting group, or when X, and X3
are taken together form a divalent amine protecting group; Xy is alkylci.12), substituted alkylc;.12), alkenylca.1z),
substituted alkenyl(cs.12), alkynylcs.1z), substituted alkynylcs.z, arylcs.i), substituted arylce.iz), aralkylicr.iz,
substituted  aralkylcr.1p), heteroarylci.iz, substituted heteroarylcy.1z, heterocycloalkylcs 12y, substituted
heterocycloalkylca.12), acylci.12), substituted acylci.1z), or a thiol protecting group; Y is alkanediylc;.iz or
substituted alkanediylc,.15); and R;3 is hydroxy, amino, mercapto, —~OX;, —NX,X;, or —=SX4, or heteroarylci.iz),
heterocycloalkyl(co-12), acylci-12), alkoxyci-12), acyloxyci.iz), alkylaminoci.yy), dialkylaminois.1z), alkylthioc 1z,
amido;.12), or a substituted version of any of these groups; and p and q are each independently 1 or 2. In some
embedimentsexamples, the palladium salt further comprises a palladium phosphine complex or a palladium salt in
the presence of a ligand or other metal complexes or salts. In some embodimentsexamples, the palladium salt is
Pd(PPhs)s. In some embedimentsexamples, the base is triethylamine, diisopropylethylamine, ethylenediamine, 1,8-
diazabicyclo[5.4.0Jundec-7-ene, or morpholine. In some embodimentsexamples, the base is morpholine. In some
embodimentsexamples, the solvent is tetrahydrofuran. In some embedimentsexamples, the method further
COMPrises removing one or more protecting groups.
In yet another aspeetexample, the present disclosure prevides-discloses a conjugate of the formula;
(As~L)r—Ag (XVID)

wherein: As is a compound of claim 1; L is a linker; ris 1,2, 3,4,5,6,7,8,9, 10, 11, or 12; and A¢ is a cell
targeting moiety. In some embedimentsexamples, L comprises a polypeptide cleavable by an intracellular enzyme.

In
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some embodimentsexamples, the enzyme is cathepsin B. In some embedimentsexamples, L comprises a self-
immolating group. In some embeodimentsexamples, L is:

HZNYO

HN

antibody whose antigen is a tumor associated antigen. In some embedimentsexamples, the antigen is mesothelin,

In some embedimentsexamples, Ag is an

glypican-3, or CD70. In some embedimentsexamples, As is a compound according to formula (I). In some
embedimentsexamples, the conjugate further comprising a structure of the formula:

H,N.__O
g

0 o}
H
LS N/\/\/\[(N\:)J\N
(o]

wherein: Ag is an antibody and ris 1, 2, 3, or 4. In some embedimentsexamples, the anubody is an anti-mesothelin,
anti-glypican-3, or anti-CD70 antibody.

In still another exampleaspeet, the present disclosure prevides-describes a pharmaceutical composition
comprising a conjugate of the present disclosure and an excipient. In some embedimentsexamples, the compound
is formulated for oral, intraadiposal, intraarterial, intraarticular, intracranial, intradermal, intralesional,
intramuscular, intranasal, intraocular, intrapericardial, intraperitoneal, intrapleural, intraprostatical, intrarectal,
intrathecal, intratracheal, intratumoral, intraumbilical, intravaginal, intravenous, intravesicularl, intravitreal,
liposomal, local, mucosal, parenteral, rectal, subconjunctival, subcutaneous, sublingual, topical, transbuccal,
transdermal, vaginal, via a catheter, via a lavage, via continuous infusion, via infusion, via inhalation, via injection,
via local delivery, or via localized perfusion administration.

In another exampleaspect, the present disclosure prevides—describes a method of treatmg a disease or
disorder comprising administering to a patient in need thereof a pharmaceutically effective amount of a compound,
conjugate, or composition of the present disclosure. In some embedimentsexamples, the disease or disorder is
cancer. In some embodimentsexamples, the cancer is of the bladder, blood, bone, brain, breast, central nervous

system, cervix, colon, endometrium, esophagus, gall bladder, genitalia, genitourinary tract, head, kidney, larynx,

liver, lung, muscle tissue, neck, oral or nasal mucosa, ovary, pancreas, prostate, skin, spleen, small intestine, large
intestine, stomach, testicle, or thyroid. In other embedimentsexamples, the cancer is a carcinoma, sarcoma,
leukemia, melanoma, mesothelioma, multiple myeloma, or seminoma. In some embedimentsexamples, the cancer
is lung cancer, gastric cancer, ovarian cancer, liver cancer, renal cancer, or breast cancer. In some
embodimentsexamples, the cancer is H226 lung cancer, N87 gastric cancer, OVCAR3 ovarian cancer, Hep3B liver

cancer, HepG?2 liver cancer,

21



10

15

20

25

30

786-O renal cancer, or ADR multidrug resistant breast cancer. In some embeodimentsexamples, the cancer
exhibit one or more tumor markers. In some embedimentsexamples, the tumor marker is mesothelin, prostate
specific membrane antigen, CD19, CD22, CD30, CD70, B7H4, protein tyrosine kinase 7, glypican-3, RG1,
CTLA-4, or CD44. In some embedimentsexamples, the tumor marker is mesothelin, glypican-3, or CD70. In
some embodimentsexamples, the method comprises administering a compound or a composiﬁon of a
compound of the present disclosure. In some embedimentsexamples, the method comprises administering a
conjugate or a composition of the present disclosure. In some embedimentsexamples, the compound
comprises an antibody. In some embedimentsexamples, the antibody binds to an antigen on the surface of the
cancer cell. In some embeodimentsexamples, the binding of the antibody to the antigen on the cell surface
triggers the internalization of the compound. In some embedimentsexamples, the internalization of the
compound triggers cleavage of a therapeutic compound from the antibody. In some embedimentsexamples,
the method further comprises administering a second therapeutic agent. In some embedimentsexamples, the
second therapeutic agent is a second chemotherapeutic agent, surgery, a radiotherapy, a genetic therapy, or an
immunotherapy. In some embedimentsexamples, the method comprises administering the compound once.
In other embodimentsexamples, the method comprises administering the compound two or more times. In
some embedimentsexamples, the disease or disorder is a bacterial infection. In some embedimentsexamples,
the bacterial infection is an infection of Staphylococcus aureus, Escherichia coli, or Burkholderia cepacia. In
some embodimentsexamples, the bacterial infection is an infection of Burkholderia cepacia.

In still another exampleaspect, the present disclosure prevides—describes a method of preparing a

compound of the formula:

O  OX (X VIID)

wherein: X;, X,, X3 are hydrogen or a hydroxy protecting group; X4 is hydrogen or an amino protecting
group; R; and R, are each independently absent, hydrogen, or R; and R, are taken together and are
alkylaminodiylci.12), substituted alkylaminodiylci.12); alkenediylc,.12), or substituted alkenediylics.12); Rs is
hydrogen, amino, carboxy, cyano, halo, hydroxy, or alkylci.12), acyliciiz, amidogi.iz), alkoxy(ci-iz),
alkylaminocy.12), dialkylaminos.12), or a substituted version of any of these groups; or ~Y—A;; wherein: Y

is alkanediyl ci.s) or substituted alkanediylci-s); A; is a linker wherein the linker has the formula:

Rs
Y i
ﬁ\m/ Z%AEE\Re

wherein: R is hydrogen, alkyl(c.6), or substituted alkylci-6); R¢ is ~C(O)—Y3—As, wherein: Y3 is alkanediylc:-
12) or substituted alkanediyli.12); and Aj is a thiol reactive group; Y, is —=C(O)—, —~C(O)~alkanediylci.12);

substituted —C(O)—alkanediyli.12), or a self immolating group; A, is a covalent bond, an amino acid residue,
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wherein: Ry, Ry, Rs, Ry, X, Xo, X3, X4, 0, 0, Y1, Yy, A, Ay, and R; are as defined above; ¢) deprotecting one
or more functional groups on the compound of formula XXII comprising reacting the compound with a
reagent which removes the protecting group under conditions sufficient to cause a reaction to form a

compound of the formula:

H,N

(XXIII)

wherein: R;, Ry, Rs, Ry, Xy, X5, X5, X4, n, 0, Yy, Yo, Aq, and A, are as defined above; d) reacting the
compound of formula XXIII with a compound of the formula:

o

J A

Xs0" Y3 7 (xx1v)

wherein: X is hydrogen or an activating agent; Y3 is alkanediyl(c;.12) or substituted alkanediyl(c;.12); and Az is
a thiol reactive group; in the presence of a base in solvent under conditions sufficient to cause a reaction to

form a compound of formula XVIII. In some embedimentsexamples, the compound of the formula is further

defined as:

o (XXV)

wherein: X, and X3 are hydrogen or a hydroxy protecting group; X, is hydrogen or an amino profecting group;
R; and R, are each independently absent, hydrogen, or R; and R, are taken together and are alkylaminodiylc;.
g); substituted alkylaminodiylic.g); alkenediylcyg), or substituted alkenediylc,.s; Rj; is hydrogen, amino,
carboxy, cyano, halo, hydroxy, or alkoxyci.1zy or substituted alkoxyciiz; or Yy is —C(O)—,
—C(O)—alkanediyl(c1.12), substituted —C(O)—alkanediylc<i2), or a self immolating group; A, is a covalent bond,
an amino acid residue, or a polypeptide; and ois 1,2, 3,4, 5,6, 7, or 8; nis 1, 2, or 3; and Y3 is a covalent
bond, alkanediylci.1z), or substituted alkanediylci.iz. In some embedimentsexamples, the compound of
formula XXV is further defined as: '
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(XXVI)

wherein: X, and X; are hydrogen or a hydroxy protecting group; X4 is hydrogen or an amino protecting group;
R; and R, are each independently absent, hydrogen, or R; and R, are taken together and are alkylaminodiylc;.
g); substituted alkylaminodiylci.gy; alkenediylcy.), or substituted alkenediylcs.s); Rs is hydrogen, amino,
carboxy, cyano, halo, hydroxy, or alkoxyci.i2) or substituted alkoxyi.i2); and n is 1, 2, or 3. In some

embodimentsexamples, the compound of formula XIX is further defined as:

(XXVID)

wherein: Ry, Ry, R3, n, X, X3, and X, are as defined above. In some embedimentsexamples, the compound of

formula XXI is further defined as:
H
")
o SOt
(0]

wherein: R; is an amine protecting group; A, is a covalent bond, an amino acid residue, or a polypeptide; and
0is 1,2,3,4,5,6,7, or 8. In some embedimentsexamples, the compound of formula XXIV is further defined

as.

(XXVIID)

0

/"OJ\ \
X0~ v
0 (XXIX)

wherein: X5 is hydrogen or an activating agent; and Y3 is alkanediyl(ci.12) or substituted alkanediylci1z). In

some embodimentsexamples, the compound of formula XXIV is further defined as:
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0 xXXX)

wherein: Y3 is alkanediylc;.1p) or substituted alkanediylci.12. In some embedimentsexamples, R, is hydrogen.
In other embedimentsexamples, R; is alkoxy(ci.12). In some embedimentsexamples, R; is methoxy. In other
embedimentsexamples, R; and R, are taken together and are alkenediylcs.12) or substituted alkenediylics-12).
5 | Insome embedimentsexamples, the formula is further defined as:

(XXXI)

I wherein: Rj, Ry, n, X, X,, X3, and Xy are as defined above. In other embedimentsexamples, R; and R, are
taken together and are alkylaminodiylcip) or substituted alkylaminodiylci.i). In some

’ embodimentsexamples, the formula is further defined as:

10 (XXXII)

wherein: Rj, R4, 1, X, X, X3, and X, are as defined above; and R is hydrogen or an amino protecting group.
In some embedimentsexamples, R3 is —Y;—A;; wherein: Y, is alkanediylc.s, or substituted alkanediylc;.s);

A, is a linker wherein the linker has the formula:

/Yz

TAJ“ Rs

15  wherein: R; is hydrogen, alkylci.q), or substituted alkylci.6); Re is ~C(O)—Y3~As, wherein: Y3 is alkanediylc:.
12) or substituted alkanediylci.12); and Aj is a thiol reactive group; Y, is —C(O)—, —C(O)~alkanediyl.12),
substituted —~C(O)—alkanediylci.12), or a self immolating group; A, is a covalent bond, an amino acid residue,

or a polypeptide; and 0 is 1, 2, 3,4, 5, 6, 7, or 8. In some enbodimentsexamples, R is

Yoo /J\
NaYkA i N

o (XXXIII)
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wherein Y;, A,, and Y; are as defined above. In some embedimentsexamples, A, is ~HN-Val-Cit-C(O)O-. In
some embedimentsexamples, Y, is a self-immolating group. In some embodimentsexamples, Y, is

/Yovﬂj kK

In some émbeéémemsexamples, R4 is methyl. In some embodimentsexamples, X, X, or X3 are hydrogen. In some

embodimentsexamples, X; is a hydroxy protecting group. In some embedimentsexamples, X, is hydrogen. In
some embedimentsexamples, X, is an amine protecting group. In some embedimentsexamples, the alkylamine;.
12y or substituted alkylaminec;.iz) of step a) is methylamine. In some embedimentsexamples, the base of step b) is a
nitrogenous base and the base is diisopropylethylamine. In some embedimentsexamples, the reagent which
removes the protecting group of step ¢) is a base and the base is piperidine. In some embeodimentsexamples, the
base of step d) is a nitrogenous base and the base is diisopropylethylamine. In some embeodimentsexamples, the
method further comprises one or more deprotection steps. In other embedimentsexamples, these compounds of the
present disclosure are envisioned to be joined to an antibody or other cell targeting moiety as disclosed in US Patent
8,798,431, US Patent Application No. 2013/0209494 and PCT Patent Application WO 2013/122823, all of which
are incorporated herein by reference.

In the embedimentsexamples of this disclosure, it is contemplated that the conditions sufficient to cause a
reaction to occur can encompass a variety of factors which effective the efficacy of the reaction. Modification of
such is envisioned within the embedimentsexamples of any of the present methods. Such conditions include the
number of equivalents of a compound, the choice of solvent, the choice of temperature, or the reaction time. In
some exampleaspests of the present disclosure, the reactions of the present disclosure can be run in any organic
solvents. In some embedimentsexamples, the solvent is an amidecy.12), an esterci.iz), an alcoholci.12), an arene;.
12), @ substituted arene(ci.1z), an alkane(c;.12), a substituted alkanei.17), a heterocycloalkaneci.1z), or an etheri.iz).
In some embeodimentsexamples, the solvent of the present disclosure is diethyl ether, acetonitrile,
dimethylformamide, tetrahydrofuran, dimethylsulfoxide, chloroform, dichloromethane, hexanes, methanol, ethanol,
pentanes, benzene, toluene, ethyl acetate, or N-methyl-2-pyrrolidone. Furthermore, the conditions can affect the
temperature of the reaction. In some embodimentsexamples, the temperature is at room temperature. In some
embedimentsexamples, the room temperature or 25 °C can also be performed at a temperature from about 10 °C to
about 40 °C or more preferably from about 20 °C to about 30 °C. In some embodimentsexamples, the temperature
can be reduced to improve the efficacy of the reaction. In some embedimentsexamples, the reduced temperature is
a temperature less than room temperature. In some embodimentsexamples, the temperature is either 0 °C or —78
°C. In some embedimentsexamples, the temperature is within 20 °C of the stated temperature and more preferably
10 °C of the stated temperature. In some embedimentsexamples, the temperature can be raised to speed the
reaction. In some embeodimentsexamples, the reaction temperature is a temperature is from about 50 °C to about
100 °C. In some embedimentsexamples, the temperature is within 20 °C of the stated temperature and more
preferably 10 °C of the stated temperature. Additionally, the reaction time may be varied to increase the efficacy of
the reaction. In some embedimentsexarmples, the reaction is from about half the exemplified time and to about

twice the exemplified time. By way of a non-limiting example, a reaction which has exemplified as reacting for 1

‘hour, the reaction

27



10

15

20

25

30

35

time is from about 30 minutes to 2 hours. Finally, the amount of equivalents added can also modify the
half the exemplified amount to about 3 times the exemplified amount. By way of a non-limiting example, the
addition of the reagent is measured based upon one of the starting material containing a carbon atom which
appears in the final product. Additionally, the equivalents of a reagent which is consumed (i.e. not catalytic)
is envisioned to not be less than 1 equivalent.

It is contemplated that any method or composition described herein can be implemented with respect
to any other method or composition described herein.

The use of the word “a” or “an” when used in conjunction with the term “comprising” in the claims

EEN13

and/or the specification may mean “one,” but it is also consistent with the meaning of “one or more,” “at least
one,” and “one or more than one.” The word “about” means plus or.minus 5% of the stated number.

Other objects, features and advantages of the present disclosure will become apparent from the
following detailed description. It should be understood, however, that the detailed description and the specific
examples, while indicating specific embodiments of the disclosure, are given by way of illustration only, since
various changes and modifications within the spirit and scope of the disclosure will become apparent to those

skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE FIGURES

The following drawings form part of the present specification and are included to further demonstrate
certain aspects of the present disclosure. The disclosure may be better understood by reference to one or more

of these drawings in combination with the detailed.

FIG. 1 — Synthesis of uncialamycin analogs
FIG. 2 — Uncialamycin and some examples of aminomethyl uncialamycin and other amine containing
uncialamycin analogs.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

The present disclosure provides new analogs of uncialamycin and provides improved methods of
synthesizing uncialamycin and analogs. These compounds have been shown to have picomolar ICsq in cancer
cells. Furthermore, these analogs are functionalized with an amine group which can be used to modify cell

targeting moieties to generate novel therapeutics such as but not limited to an antibody-drug conjugate.

I Uncialamycin and Formulations Thereof

The compounds provided by the present disclosure are shown, for example, above in the Summary
section and in the claims below. They may be made using the methods outlined in the Examples section.
Uncialamycin and its analogs can be synthesized according to the methods described, for example, in the
Examples section below. These methods can be further modified and optimized using the principles and
techniques of organic chemistry as applied by a person skilled in the art. Such principles and techniques are
taught, for example, in March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure (2007),

which is incorporated by reference herein.
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70. The conjugate of claim 69, wherein the antigen is mesothelin, glypican-3, or CD70.

71. The conjugate of claim 64, wherein A; is a compound according to formula I.
72. The conjugate of claim 64, further comprising a structure of the formula:
HN.__O

HN
0 0]
H
T
o
o PN

5 wherein:

IZ

Agis an antibody and ris 1, 2, 3, or 4.

73. The conjugate of claim 72, wherein the antibody is an anti-mesothelin, anti-glypican-3, or anti-CD70
antibody.
74. A pharmaceutical composition comprising a conjugate according to any one of claims 64-73 and an
10 excipient. ‘
75. The pharmaceutical composition of claim 74, wherein the compound is formulated for oral,

intraadiposal, intraarterial, intraarticular, intracranial, intradermal, intralesional, intramuscular,
intranasal, intraocular, intrapericardial, intraperitoneal, intrapleural, intraprostatical, intrarectal,
intrathecal, intratracheal, intratumoral, intraumbilical, intravaginal, intravenous, intravesicularl,
15 intravitreal, liposomal, local, mucosal, parenteral, rectal, subconjunctival, subcutaneous, sublingual,
topical, transbuccal, transdermal, vaginal, via a catheter, via a lavage, via continuous infusion, via
infusion, via inhalation, via injection, via local delivery, or via localized perfusion administration.

76. Use of a compound or composition of claims 1-49 or 64-75 in the manufacture of a medicament for A
method-oftreating a disease or disorder, the use comprising a pharmaceutically effective amount of
20 compound or composition of the claims 1-49 or 64-75 to be administered adsministering-to a patient in

need thercof-aphammacentieally-effective amountofacompound-orcompositionof theclaims 140 o
64-75.

77. The method-use of claim 76, wherein the disease or disorder is cancer.

78. The use method-of claim 77, wherein the cancer is lung cancer, gastric cancer, ovarian cancer, liver
25 cancer, renal cancer, or breast cancer.

79. The use method-of claim 77, wherein the cancer exhibit one or more tumor markers.
80. The use method-of either claim 79, wherein the tumor marker is mesothelin, glypican-3, or CD70.

81. The use method-of claim 76, wherein the use methed-comprises administering-a compound of claims
1-49 to be administered.

30 | 82. The use method-of claim 76, wherein the use methed-comprises administering-a compound of claims
64-75 to be administered.
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83.

84.

85.

The use methed-of claim 76, wherein the use method-further comprises administering—a second
therapeutic agent to be administered.

The use method-of claim 83, wherein the second therapeutic agent is a second chemotherapeutic
agent, surgery, a radiotherapy, a genetic therapy, or an immunotherapy.

The use methed—of claim 76, wherein the disease or disorder is a bacterial infection.
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86. The use method-of claim 85, wherein the bacterial infection is an infection of Staphylococcus aureus,
Escherichia coli, or Burkholderia cepacia.

87. A method of preparing a compound of the formula:

XV
wherein:

X1, X5, X3 are hydrogen or a hydroxy protecting group;

X4 is hydrogen or an amino protecting group;

R, and R, are each independently absent, hydrogen, or

R; and R, are taken together and are alkylaminodiyl(c;.12), substituted alkylaminodiylci.i2);
alkenediylcs.12), or substituted alkenediylcs-12);

R; is hydrogen, amino, carboxy, cyano, halo, hydroxy, or

alkYI(C].Q), acyl(cl_lz), amid0(01_12), alkOXY(c1_12), alkylamino((;l_l 2)» dialkylamino(cz_lz), or a
substituted version of any of these groups; or

—Y;—A;; wherein:
Y, is alkanediyl;.g) or substituted alkanediyl;.g); and

A, is a linker wherein the linker has the formula:

oMo A
Nl R
wherein:
Rs is hydrogen, alkylci.¢), or substituted alkylci-);
Rg is ~C(O)—Y3~A;, wherein:
Y is alkanediylci.12) or substituted alkanediyl(c;.12); and
Aj is a thiol reactive group;

Y, is -C(O)—, —C(O)—alkanediyl(ci-12); substituted
—C(O)—alkanediyl(c;.12), or a self immolating group;

A, is a covalent bond, an amino acid residue, or a polypeptide; and

0is 1,2,3,4,5,6,7, or 8;
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