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SILANOL BASED THERAPEUTIC PAYLOADS

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of, and priority to, U.S. provisional
application serial numbers 62/477,695, filed on March 28, 2017; 62/349,274, filed on June 13,
2016; and 62/347,700, filed on June 9, 2016; the contents of each of which are hereby

incorporated by reference herein in their entirety.

BACKGROUND

[0002] Devices and methods for delivery of desired components to a site of interest
remain a growing need. A variety of methods and routes of administration have been
developed to deliver pharmaceuticals or diagnostics, such as small molecular drugs, imaging
agents and/or other biologically active compounds (e.g., peptides, hormones, proteins, and
enzymes) and many routes of administration are known for delivering desired pharmaceuticals
to a patient. However, as greater knowledge is leamed regarding toxicity of drugs and the
ability to elicit specific responses by delivery of a pharmaceutical only to a specific portion of
the body, controlled release of pharmaceuticals after their administration has become a highly
important area of research.

[0003] For example, the therapeutic efficacy of active agents is often limited by the
inability to selectively deliver the drugs to the cell, e.g., most of the currently available
anticancer drugs are highly cytotoxic and can kill normal cells along with cancerous cells.
Thus, when high doses of drugs are used, there can be severe side effects. As a result, most of
the currently used anticancer drugs have a rather limited therapeutic index. Such a limit on
dosage can prevent complete eradication of cancer cells in a patient, and may lead to recurrence
of the cancer in many patients. The limit in dosage can also predispose the recurring cancer to
drug resistance, thus worsening the prognosis for the patient.

[0004] More generally, technologies which can specifically deliver drugs to affected
tissues in diseases involving viral, bacterial, inflammatory, metabolic, and neurologic

imbalances represent an important therapeutic breakthrough. Often, therapeutics for these
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diseases very strictly requires a large therapeutic window to be considered for clinical study.
Introduction of moieties which deliver these therapeutics directly and specifically to the
diseased tissues or to the disease-causing agents lowers the specificity requirements of the
therapeutic itself. Accordingly, there is an ongoing need for new therapeutic approaches that
permit the selective delivery of active agents to diseased cells, thereby providing improved

therapeutic indices.

SUMMARY

[0005] The present disclosure provides, for example, a method of delivering a
therapeutically effective amount of a silanol drug moiety to a patient in need thereof,

comprising administering to the patient a drug conjugate represented by:

| I
Lig—L'-A— Y2—S|i-O-SIi—Y—D
n

wherein Lig, L', A, Y2 Y, D ,and n are defined herein. For example, the drug conjugate may

release the silanol drug moiety in a pH dependent fashion.

[0006] In some embodiments, for example, a disclosed drug conjugate may represented
by:
N s, &L
| S \,slu—o-slu—Y—D )
— 1___A
N=N

wherein Lig, L', A, L% Y, D and n are defined herein.

[0007] The present disclosure also provides, for example, silanol based therapeutics
(e.g., a therapeutic payload) that may be used, for example, as part of a drug conjugate that can
include for example, a targeting moiety, and a disclosed silanol based compound. For example,
provided herein are compounds that include a silanol moiety (e.g., a silanol terminus that may
be used as a basis of a drug-target conjugate) and a therapeutic or drug moiety. In an
embodiment, provided herein is a therapeutic agent that includes a) a silanol moiety bound
directly or via a linker, to a drug moiety (e.g., capable of effecting a target cell or tissue) and/or
b) a silanol moiety that replaces one or more carbons or heteroatoms of an existing therapeutic

agent, thereby facilitiating e.g., a drug conjugate.
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[0008] For example, provided herein is a therapeutic agent that includes a silanol
terminus, and optionally divalent spacer moiety, and a drug moiety, for example, a silanol
based payload represented by the formula:

R1

|

HO-Si—Y-D

R2

and pharmaceutically acceptable salts, cocrystals, stereoisomers, metabolites, tautomers,

solvates, and hydrates thereof, wherein R', R%, Y. and D are defined herein.
DETAILED DESCRIPTION

[0009] The present disclosure is directed, at least in part, toward methods of delivering
a therapeutically effective amount of a silanol drug moiety to a patient in need thereof,

comprising administering to the patient a drug conjugate represented by:

| I
Lig—L'-A— Y2—S|i—O—SIi—Y—D
n

wherein
Lig is a targeting moiety;
L' is a linker moiety;
A is an adaptor moiety or a bond;

Y? is represented by L** or -BO-L**~SL—, wherein BO is a bond or is a fused
biorthogonal linker moiety, L* is a second linker moiety, and SL is an optional catalytic

moiety;
nisl, 2,3,4,5 6o0r7;
Y is a divalent spacer moiety; and

D, for each occurrence, is a drug moiety that effects a target cell or tissue.
[0010] In some embodiments, Lig, for example, may be for example, a small molecule
moiety, a peptide, an antibody, an antibody fragment, a peptide and/or a carbohydrate.
[0011] In some embodiments, the drug conjugate may release the silanol drug moiety in

a pH dependent fashion.
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[0012] In certain embodiments, the silanol drug moiety may, for example, be

represented by:
HO—SIi—Y—D
I :
[0013] In an embodiment, SL may be chosen to release the silanol drug moiety from the

conjugated at pH less than about 7 or greater than about 7.5 at 25 °C or 37 °C.

[0014] In certain embodiments, A may be selected, for example, from the group
0]
(0] o_‘%“
o

consisting of a bond, O/\’{ and H
[0015] In certain other embodiments, BO may be selected, for example, from the group

consisting of:

H
0]
Y H

as o

NN o N=N . and-S-.
[0016] For example, BO may be:

b4
+

N$N '

[0017] In some embodiments, L*? may be selected, for example, from the group

consisting of: -(CH,-CH;-0)s-, -(OCH»-CH,)s-, -(CH»-CH»-0)s-(CH>);-, -(CH,)i-(OCH,-CH,)s-,
and C,ealkylene; wherein s is 0 to 10 for each occurrence; andiis 1, 2, or 3.

[0018] In certain embodiments, SL may be selected, for example, from the group
consisting of -NR"-C(0)-(CH,);-phenyl-(CH,),- (wherein R is hydrogen or Cy.;alkyl; j is 0, 1,
2,3 or4;and qis 0, 1 or 2); 5-6 membered heteroaryl-S-(CH,),- (wherein pis 0, 1, 2, or 3), a
bond, and -NRY-C(0)-C)_salkylene (wherein RY is hydrogen or C_alkyl).

[0019] For example, SL may be selected from the group consisting of:
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Y)\ Y st/@x ;fNJO'\/\)q "WNM

>

'I
,’\ N )I\/\,\/
H -
?;(% N
N/)\s/?(

[0020] In certain embodiments, Y may be selected, for example, from the group
consisting of a bond, C,4alkylene, C Malkylene-NRY-, C,4alkylene-C(O)-, and C,4alkylene-

C(0O)-NRY-, wherein R is hydrogen or C,.;alkyl.

[0021] For example, wherein Y may be selected from the group consisting of:

.For example, SL may be:

H
g sty MNLP\; O e
M; w and a bond.

[0022] In certain embodiments, L' may be, for example C;.3palkylene; wherein one,
two, three, four, five, six, seven or eight methylene units of L' are optionally and independently
replaced by a substituent each selected from the group consisting of phenyl, heteroaryl, -
NR"™)-, C(OINR"™)-, -N(R"™)C(0))-, -O-, (-0-CH,-CH)s-, and (CH,-CH,-0);-, wherein s is
an integer from 3-10; and R'Y is independently selected for each occurrence from the group
consisting of hydrogen and C,zalkyl.

[0023] In some embodiments, D may be selected, for example, from the group
consisting of a vinca alkaloid, an auristatin, maytansine, a pyrrolobenzodiazepine dimer, a
camptothecin, SN38, a PARP inhibitor, salinomycin, a kinase inhibitor, siRNA, and a nuclear
hormone regulator.

[0024] For example, a disclosed drug conjugate may represented by:
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6
Ne s, AL
\\r ~—Si-0O-Si—Y—D
Lig—L'—A “/\¢N | |
= N’L22 n
N=N , wherein Lig, L;, A, L*% Y and
D are defined herein.
[0025] It can be appreciated that Lig is a targeting moiety that may include one or more

ligands that selectively bind or recognize at least one of Folate Receptors, prostate specific
membrane antigen (PSMA), surface antigen in leukemia SAIL, intergrin o, 33,

asialogly coprotein receptor, hydroxyapatite, delta-like protein-3 DLL3 receptor, receptor
dystroglycan, cholescystokinin receptors, somatostatin receptor, onco fetal antigens, receptor
tyrosine kinases, GPCRs, GPCRmAB targets, sigma-receptor, transferrin receptor, mannose
receptor vitamin receptors, Trop-2, Notch receptor, CD33, CD44, and CD206. For example, a
targeting moiety may be selected from the group consisting of: folic acid its derivatives,
DUPA its derivatives, RGD and its derivatives, GPCR mABs, transferrin, G11 and analogs
thereof which target EGFR, carbohydrates, aptamers, somatostatin analogs, and extracellular
ligands that induce receptor internalization upon binding. For example, targeting moieties may
be selected from the group consisting of: small molecules, peptides, peptidomimetics,
aptamers, antibodies, and carbohydrates and derivatives thereof. A targeting moiety in certain
embodiments is a protein (e.g., an antibody or antibody fragment), nucleic acid, lipid, oligomer,
glycopeptide, polysaccharide, polymer (e.g., a dendrimer), nanoparticle, or any combination
thereof. For example, a viral coat protein is contemplated, as e.g., a cognate ligand of certain
cell surface receptors.

Therapeutic Payloads

[0026] The present disclosure further provides, for example, silanol containing
therapeutic payloads, such as a payload comprising a silanol terminus, an optional divalent
spacer moiety, and a drug moiety capable of effecting a target cell or tissue. For example,
disclosed herein is a silanol based payload represented by the formula:

|$1

HO-Si—Y-D

R2

and pharmaceutically acceptable salts, cocrystals, stereoisomers, metabolites, tautomers,

solvates, and hydrates thereof, wherein:
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D is a drug moiety capable of effecting a target cell or tissue;

Y is a divalent spacer moiety selected from the group consisting of a bond and C,.
soalkylene, wherein one, two, three or four methylene units of C;yalkylene are optionally and
independently replaced by Cs.scycloalkylene, C,.jpalkenylene, C,.jpalkynylene, aryl,
spirocyclic, heteroaryl, -NR'Y-, -N(R'")C(0)-, -C(O)N(R')-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -
S-, -SO-, -80»-, -C(=S)-, -C(=NR')-, -NR"Y-C|_j5alkyl-NR'"-C(0O)-; (CH,-CH,-0)s-, -(O-
CH,-CH,)s-, -NR"Y-(CH,-CH,-0)-C  salkyl-NR'Y-C(0)-; -(0-CH,-CH,)-NR Y-C(0O)-; -S-C.
salkyl-; -NR"-C)galkyl-; -N(C)salky])-C).ealkyl-NH-C(O)-; -NH-C 1 salkyl-N(C.salkyl)-C(O)-
: -S0,-NR"Y-Cy galkyl-; -N(R')S0,-Cyalkyl-; -SO,-heterocyclyl-Co.salkyl-; -heterocyclyl-
C(0)-; -heterocyclyl-Co.salkyl-NR'Y-C(0)-; -NR'Y-Cyalkylene-heterocyclyl-C(O)-; -O-C.
salkylene-C(0)-; -O-C.jsalkylene-NR'Y-C(0)-; and -O-C.;salkylene-C(0)-NR'-; -O-C,.
calkylene-; wherein Y is optionally substituted;

wherein, independently for each occurrence, R'Y is selected from the group consisting
of H, Csalkyl, cycloalkyl, haloalkyl, halocycloalkyl, heteroalkyl, heterocycloalkyl,
heterohaloalkyl, heterohalocycloalkyl, aryl, biaryl, heteroaryl, heterobiaryl, mono or bicyclic
heterocyclic, wherein the cycloalkyl, haloalkyl, halocycloalkyl, heteroalkyl, heterocycloalkyl,
heterohaloalkyl, heterohalocycloalkyl, aryl, biaryl, heteroaryl, heterobiaryl, mono or bicyclic
heterocyclic are optionally substituted with one or more substituents selected from -COOH,
carbonyl, oxime, hydrazide, hydrazone, urea, thiourea, amidine, guanidine, sulfonamide,
acylsulfonamide, and sulfonyl amide;

s is an integer from 1-15;

R' and R? are each selected independently from the group consisting of -OH, C,.alkyl, -
0-Calkyl, Caealkenyl, Corsalkynyl, Csecycloalkyl, -C .salkyl-NR?R®, phenyl, heterocyclyl,
and heteroaryl; wherein Cjsalkyl, -O-Cisalkyl, Cogalkenyl, Cagalkynyl, Csscycloalkyl, -Ci-
6alkyl-NRaRb, phenyl, heterocyclyl, and heteroaryl are optionally substituted by one or more
substituents selected from the group consisting of halogen, cyano, hydroxyl, amino, -NH(C;.
salkyl), -N(Csalkyl),, oxo, -COOH, -C(0)O-C,.salkyl, -O-C(0O)-C,salkyl, -NHC(O)C,salkyl,
-C(O)NH,, -C(O)NHC6alkyl, -C(O)N(C;galkyl),, -NHC(O)CF3, POsH, OPO;H, -C(O)-NR*-
S0,-C)salkyl, -SO3H, -SO,-NR?R®, -NR*-S0,-C salkyl, and -SO,-NR*-C salkyl;

or any pairwise combination of R, Rz, Y, and D may, independently, together with the

atoms to which they are attached, each form a 4-10 membered carbocyclic or heterocyclic or
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spirocyclic ring, wherein the 4-10 membered heterocyclic ring may optionally contain one or
more additional heteroatoms selected from O, S, SO, SO», or N; wherein the 4-10 membered
carbocyclic or heterocyclic ring is optionally substituted; each ring formed may optionally be

fused to another through a single shared atom or single shared bond; and

R? and R are independently selected, for each occurrence, from the group consisting of
hydrogen, Cisalkyl, C,salkenyl, and phenyl; wherein C;salkyl, C,alkenyl, and phenyl may be
optionally substituted; or R* and R®, together with the nitrogen to which they are attached, form
a 4-8 membered heterocyclic ring, optionally containing an additional heteroatom selected from

0, S, SO, SO,, or N; wherein the 4-8 membered heterocyclic ring is optionally substituted.

[0027] In certain embodiments, R' and R? each may be the same or different.

[0028] In some embodiments, R' and R* may be each independently selected from C,.
salkyl. For example, R' and R? may be methyl.

[0029] In certain embodiments, silanol based payloads disclosed herein may be a
silanol based analog of a disease-modifying agent, e.g., selected from the group consisting of
antigens, proteins, cytotoxic agents, metabolic modulators, anti-inflammatory agents, anti-viral
agents, antibiotics, pathway modulators, sSiIRNA, mRNA, miRNA, and endosomal escape
enhancers. For example, a silanol based payload disclosed herein may be a silanol based
analog of a therapeutic agent selected from the group consisting of check-point inhibitors,
kinase inhibitors, proteasome inhibitors, topoisomerase inhibitors, tubulin inhibitors, rapamycin
analogs, auristatin F analogs, maytansinoid analogs, duocarmycin analogs, calicheamicin
analogs, and DM4 analogs, for example, selected from camptothecin analogs, doxorubicin
analogs, vinca alkaloid analogs, taxane analogs (docetaxel, paclitaxel), rapamycin analogs,
platinum based chemotherapeutics, and tubulysin analogs. The silanol based payload, in some
cases, may be a molecule that is, e.g., modulating cellular pathways by binding to a
biomolecule, such as, for example, a protein or a specific protein domain, a component of a
biological cell such as ribosome (composed of proteins and nucleic acids), or an enzyme active
site. For example, a disclosed silicon based payload may be capable of binding to an

intracellular biomolecular target.

[0030] In various embodiments, a disclosed silanol based payload may be a therapeutic
moiety. The therapeutic moiety can be, for example, a cytotoxic moiety. A cytotoxic moiety

may be an analog of SN-38, bendamustine, a VDA, doxorubicin, pemetrexed, vorinostat,
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lenalidomide, irinotecan, ganetespib, docetaxel, 17-AAG, 5-FU, abiraterone, crizotinib, KW-
2189, BUMB2, DC1, CC-1065, adozelesin, or (a) fragment(s) thereof.

[0031] In various embodiments, a disclosed silanol based payload may be an analog of
an DNA alkylating agent or a fragment thereof (e.g., temozolomide, mitozolomide, nitrogen
mustards, estramustine, or chloromethine).

[0032] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of peptidyl-prolyl isomerase ligands,
e.g., FK506 (tacrolimus), rapamycin and cyclosporin A; steroid hormone receptor ligands, e.g.,
naturally occurring steroid hormones such as estrogen, progestin, testosterone, as well as
synthetic derivatives and mimetics thereof; small molecules that bind to cytoskeletal proteins,
e.g., antimitotic agents, such as taxanes, colchicine, colcemid, nocadozole, vinblastine, and
vincristine, actin binding agents, such as cytochalasin, latrunculin, halloidin; lenalidomide,
pomalidomide, camptothecins including SN-38 | topotecan, combretastatins, capecitabine,
gemcitabine, vinca alkaloids, platinum-containing compounds, metformin, HDAC inhibitors
(e.g., suberoylanilidehydroxamic acid (SAHA)), thymidylate synthase inhibitors such as
methotrexate, pemetrexed, and raltitrexed; nitrogen mustards such as bendamustine and
melphalan; 5-fluorouracil (5-FU) and its derivatives; and agents used in ADC drugs, such as
brentuximab, vedotin, trastuzumab emtansine (T-DM1), and gemtuzumab ozogamicin
(Mylotarg).

[0033] In various embodiments, a disclosed silanol based payload may an analog of a
therapeutic agent selected from the group consisting of central nervous system depressants,
e.g., general anesthetics (barbiturates, benzodiazepines, steroids, cyclohexanone derivatives,
and miscellaneous agents), sedative-hypnotics (benzodiazepines, barbiturates, piperidinediones
and triones, quinazoline derivatives, carbamates, aldehydes and derivatives, amides, acyclic
ureides, benzazepines and related drugs, phenothiazines), central voluntary muscle tone
modifying drugs (anticonvulsants, such as hydantoins, barbiturates, oxazolidinediones,
succinimides, acylureides, glutarimides, benzodiazepines, secondary and tertiary alcohols,
dibenzazepine derivatives, valproic acid and derivatives, GABA analogs), analgesics (morphine
and derivatives, oripavine derivatives, morphinan derivatives, phenylpiperidines, 2,6-methane-
3-benzazocaine derivatives, diphenylpropylamines and isosteres, salicylates, 7-aminophenol
derivatives, 5-pyrazolone derivatives, arylacetic acid derivatives, fenamates and isosteres) and

antiemetics (anticholinergics, antihistamines, antidopaminergics); central nervous system



10

15

20

25

30

WO 2017/214491 PCT/US2017/036728

10

stimulants, e.g., analeptics (respiratory stimulants, convulsant stimulants, psychomotor
stimulants), narcotic antagonists (morphine derivatives, oripavine derivatives, 2,6-methane-3-
benzoxacine derivatives, morphinan derivatives) nootropics;
psychopharmacological/psychotropics, e.g., anxiolytic sedatives (benzodiazepines, propanediol
carbamates) antipsychotics (phenothiazine derivatives, thioxanthine derivatives, other tricyclic
compounds, butyrophenone derivatives and isosteres, diphenylbutylamine derivatives,
substituted benzamides, arylpiperazine derivatives, indole derivatives), antidepressants
(tricyclic compounds, MAO inhibitors).

[0034] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of respiratory tract drugs, e.g., central
antitussives (opium alkaloids and their derivatives); immunosuppressive agents;
pharmacodynamic agents, such as peripheral nervous system drugs, e.g., local anesthetics (ester
derivatives, amide derivatives); drugs acting at synaptic or neuroeffector junctional sites, e.g.,
cholinergic agents, cholinergic blocking agents, neuromuscular blocking agents, adrenergic
agents, antiadrenergic agents; smooth muscle active drugs, e.g., spasmolytics (anticholinergics,
musculotropic spasmolytics), vasodilators, smooth muscle stimulants; histamines and
antihistamines, e.g., histamine and derivative thereof (betazole), antihistamines (H1-
antagonists, H2-antagonists), histamine metabolism drugs; cardiovascular drugs, e.g.,
cardiotonics (plant extracts, butenolides, pentadienolids, alkaloids from erythrophleum species,
ionophores,-adrenoceptor stimulants), antiarrhythmic drugs, antihypertensive agents,
antilipidemic agents (clofibric acid derivatives, nicotinic acid derivatives, hormones and
analogs, antibiotics, salicylic acid and derivatives), antivaricose drugs, hemo styptics; chemo
therapeutic agents, such as anti-infective agents, e.g., ectoparasiticides (chlorinated
hydrocarbons, pyrethins, sulfurated compounds), anthelmintics, antiprotozoal agents,
antimalarial agents, antiamebic agents, antileiscmanial drugs, antitrichomonal agents,

antitry panosomal agents, sulfonamides, antimycobacterial drugs, antiviral chemotherapeutics,
and cytostatics, 1.e., antineoplastic agents or cytotoxic drugs, such as alkylating agents, e.g.,
mechlorethamine hydrochloride (nitrogen mustard, mustargen, HN2), cyclophosphamide
(Cytovan, Endoxana), ifosfamide (IFEX), chlorambucil (Leukeran), Melphalan (phenylalanine
mustard, L-sarcolysin, Alkeran, L-PAM), busulfan (Myleran), Thiotepa
(triethylenethiophosphoramide), carmustine (BICNU, BCNU), lomustine (CeeNU, CCNU),

streptozocin (Zanosar); plant alkaloids, e.g., vincristine (Oncovin), vinblastine (Velban, Velbe),
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paclitaxel (Taxol); antimetabolites, e.g., methotrexate (MTX) , mercaptopurine (Purinethol, 6-
MP), thioguanine (6-TG), fluorouracil (5-FU), cytarabine (Cytosar-U, Ara-C), azacitidine
(Mylosar, 5-AZA); antibiotics, e.g., dactinomycin (Actinomycin D, Cosmegen), doxorubicin
(Adriamycin), daunorubicin (duanomycin, Cerubidine), idarubicin (Idamycin), bleomycin
(Blenoxane), picamycin (Mithramycin, Mithracin), mitomycin (Mutamycin), and other
anticellular proliferative agents, e.g., hydroxyurea (Hydrea), procarbazine (Mutalane),
dacarbazine (DTIC-Dome), cisplatin (Platinol) carboplatin (Paraplatin), asparaginase (Elspar),
etoposide (VePesid, VP-16-213), amsarcrine (AMSA, m-AMSA), mitotane (Lysodren), or
mitoxantrone (Novatrone).

[0035] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of anti-inflammatory agents; antibiotics,
such as: aminoglycosides, e.g., amikacin, apramycin, arbekacin, bambermycins, butirosin,
dibekacin, dihydrostreptomycin, fortimicin, gentamicin, isepamicin, kanamycin, micronomcin,
neomycin, netilmicin, paromycin, ribostamycin, sisomicin, spectinomycin, streptomycin,
tobramycin, trospectomycin; amphenicols, e.g., azidamfenicol, chloramphenicol, florfenicol,
and theimaphenicol; ansamycins, e.g., rifamide, rifampin, rifamycin, rifapentine, rifaximin; 8-
lactams, e.g., carbacephems, carbapenems, cephalosporins, cehpamycins, monobactams,
oxaphems, penicillins; lincosamides, e.g., clinamycin, lincomycin; macrolides, e.g.,
clarithromycin, dirthromycin, erythromycin; polypeptides, e.g., amphomy cin, bacitracin,
capreomycin; tetracyclines, e.g., apicycline, chlortetracycline, clomocycline; synthetic
antibacterial agents, such as 2.4-diaminopyrimidines, nitrofurans, quinolones and analogs
thereof, sulfonamides, or sulfones.

[0036] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of antifungal agents, such as: polyenes,
e.g., amphotericin B, candicidin, dermostatin, filipin, fungichromin, hachimycin, hamycin,
lucensomycin, mepartricin, natamy cin, nystatin, pecilocin, perimycin; synthetic antifungals,
such as allylamines, e.g., butenafine, naftifine, terbinafine; imidazoles, e.g., bifonazole,
butoconazole, chlordantoin, chlormidazole, thiocarbamates, e.g., tolciclate, triazoles, e.g.,
fluconazole, itraconazole, or terconazole.

[0037] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of anthelmintics, such as: arecoline,

aspidin, aspidinol, dichlorophene, embelin, kosin, napthalene, niclosamide, pelletierine,
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quinacrine, alantolactone, amocarzine, amoscanate, ascaridole, bephenium, bitoscanate, carbon
tetrachloride, carvacrol, cyclobendazole, or diethylcarbamazine.

[0038] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of antimalarials, such as: acedapsone,
amodiaquin, arteether, artemether, artemisinin, artesunate, atovaquone, bebeerine, berberine,
chirata, chlorguanide, chloroquine, chlorprogaunil, cinchona, cinchonidine, cinchonine,
cycloguanil, gentiopicrin, halofantrine, hydroxychloroquine, mefloquine hydrochloride, 3-
methylarsacetin, pamaquine, plasmocid, primaquine, pyrimethamine, quinacrine, quinidine,
quinine, quinocide, quinoline, or dibasic sodium arsenate.

[0039] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of antiprotozoan agents, such as: acranil,
tinidazole, ipronidazole, ethylstibamine, pentamidine, acetarsone, aminitrozole, anisomycin,
nifuratel, tinidazole, benzidazole, or suramin.

[0040] In various embodiments, a disclosed silanol based payload may be an analog of
a therapeutic agent selected from the group consisting of docetaxel or paclitaxel, BEZ235;
temsirolimus; PLX4032; cisplatin; AZD8055; and crizotinib.

[0041] In various embodiments, a disclosed silanol based payload may be an analog of
topotecan or irinotecan.

[0042] In various embodiments, a disclosed silanol based payload may be an analog of

siRNA, mRNA or miRNA optionally in combination with endosomal escape enhancers.

[0043] In various embodiments, a disclosed silanol based payload may be an analog of
an antigen.
[0044] In various embodiments, a disclosed silanol based payload may be an analog of

a therapeutic agent selected from the group consisting of mechanistic target of rapamycin
(mTOR) inhibitors, e.g., apitolisib and everolimus; BCR-ABL fusion gene agents, e.g.,
dasatinib, potanibib and gleevec; pan-cyclin-dependent kinase (pan-CDK) inhibitors, e.g., (R)-
roscovitine and (S)-CRS; selective cyclin-dependent kinase (CDK) inhibitors, e.g., palbociclib,
abemaciclib, ribociclib and SNS-032; Bruton tyrosine kinase (BTK) inhibitors, e.g., ibrutinib,
Janus kinase (JAK) inhibitors; Aurora kinase inhibitors, e.g., VX-680; tyrosine kinase
inhibitors, e.g., axitinib; MET proto-oncogene/receptor tyrosine kinase (c-MET) inhibitors,
e.g., AMG458; vascular endothelial growth factor (VEGF) agents, e.g., motesanib; epidermal
growth factor receptor (EGFR) agents, e.g., IRESSA, tykerb and sunitinib; EFGR T790M
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agents, e.g., WZ4002, AZD9291 and CO-1686; B-Raf proto-oncogene (serine/threonine
kinase) agents, e.g., sorafenib; Rho-associated protein kinase (Rho/ROCK) inhibitors, e.g.,
fasudil; Weel kinase agents, e.g., AZD1775; poly ADP ribose polymerase (PARP) inhibitors,
e.g., olaparib and rucaparib; B-cell lymphoma 2 (Bcl-2) agents, e.g., navitoclax and venetoclax;
tubulin-effecting agents, e.g., paclitaxel, vinblastine, deacetyl vinblastine, tubulysin B,
auristatine (e.g., monomethylauristatine E), colchicine, combretastatin and eribulin; DNA-
crosslinking agents, e.g., cyclophosphamide, oxaliplatin, carboplatin, chlorambucil,
mechloethamine, melphalan, mytomycin C, pyrrolobenzodiazepines, cisplatin and derivatives,
and bulsafan; DN A-intercalating agents, e.g., doxorubicin; topoisomerase I inhibitors, e.g.,
camptothecin, SN-38 and exatecan (DX-8951f); estrogen receptor antagonists, e.g., tamoxifen;
BRD4/cMYC inhibitors; HSP70/HSP90 inhibitors, e.g., triptolide and ganetinib; proteosome
inhibitors, e.g, epoxomicin, carfilzomib, velcade and salinosporamide; peroxisome proliferator-
activated receptor gamma (PPAR-y) agonists, e.g., pioglitazone; proprotein convertase
subtilisin/kexin type 9 (PCSK9) RNAI analogs; zetia analogs; TGRS (non-systemic takeda G-
protein receptor 5) agents; non-systemic p-opioid antagonists, e.g., naloxol; and
bisphosphonate analogs, e.g., zoledronate, triazole zoledronate, ibandronate and risedronate.

[0045] In an embodiment, a disclosed silanol based payload may be represented by:

[0046] In various embodiments a disclosed silanol based payload may be combined
with a second disclosed silanol based payload, and the resulting silanol based payload
combination may act as a synthetic lethal combination or as a synergistic combination.

[0047] In various embodiments a disclosed silanol based payload may be a
conditionally activated payload (CAP): this conditionally activated payload will be charged at
pH7.4 resulting in poor cellular effects; however, targeted delivery, and endosomal or
microenvironmental release will activate the payload and result in potent cell kill.

[0048] In some embodiments the targeted delivery of these conditionally activated
payloads will result of a cellular EC50 of < 80 nM, in some embodiments the targeted delivery

of these conditionally activated payloads will result of a cellular EC50 of < 20 nM, the targeted
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delivery of these conditionally activated payloads will result of a cellular EC50 of < 10 nM, the
targeted delivery of these conditionally activated payloads will result of a cellular EC50 of < 1
nM, the targeted delivery of these conditionally activated payloads will result of a cellular
EC50 of < 0.1InM.In certain embodiments, targeted delivery of a disclosed silanol based
payload may result in improved intracellular concentrations and, for example, may overcome
exposure challenges. In some embodiments, the presence of the silanol moiety, i.e., HO-
Si(R")(R?)-, may not negate the potency of the drug moiety, D. In an embodiment, a disclosed
silanol based payload may have improved cell permeability and, for example, may permeate to
neighboring cells.

Methods

[0049] Also provided herein are methods of delivering a diclosed silanol based payload
to a cell or to a tissue, comprising contacting the cell or tissue with a drug conjugate

represented by:

R® R

| |
Lig—L'~A—\Y?-Si-O-Si—Y—D

R' R n

wherein

Lig is a targeting moiety;
L' is a linker moiety;
A is an adaptor moiety or a bond;

Y? is represented by L** or -BO-L**~SL—, wherein BO is a bond or is a fused
biorthogonal linker moiety, L* is a second linker moiety, and SL is an optional catalytic
moiety;

R, R%, R and R* are each independently selected from C,alkyl;

nisl, 2,3,4, 5,6o0r7;

Y is the divalent spacer moiety; and

D, for each occurrence, is a drug moiety.
[0050] In certain embodiments, Lig, for example, may be, e.g., a small molecule

moiety, a peptide, an antibody, an antibody fragment, a peptide and/or a carbohydrate.
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[0051] In some embodiments, a therapeutically effective amount of a contemplated
silanol based payload may be administered (e.g., by administering a contemplated drug
conjugate) to a patient in need thereof. In some embodiments, a disclosed silanol based
payload may have a molecular weight between 50 Da and 2000 Da, in some embodiments
between 50 Da and 1500 Da, in some embodiments, between 50 Da and 1000 Da, and in some
embodiments, between 50 Da and 500 Da. In certain embodiments, a targeting moiety may
have a molecular weight of less than 2000 Da, in some embodiments, less than 1000 Da, and in
some embodiments less than 500 Da.

[0052] Disclosed silanol based payloads may be administered (e.g., by administering a
contemplated drug conjugate) to patients (animals and humans) in need of such treatment in
dosages that will provide optimal pharmaceutical efficacy. It will be appreciated that the dose
required for use in any particular application will vary from patient to patient, not only with the
particular compound or composition selected, but also with the route of administration, the
nature of the condition being treated, the age and condition of the patient, concurrent
medication or special diets then being followed by the patient, and other factors which those
skilled in the art will recognize, with the appropriate dosage ultimately being at the discretion
of the attendant physician. For treating clinical conditions and diseases noted above, a
compound (e.g., a contemplated silicon based payload and/or drug conjugate) may be
administered orally, subcutaneously, topically, parenterally, by inhalation spray or rectally in
dosage unit formulations containing conventional non-toxic pharmaceutically acceptable
carriers, adjuvants, and vehicles. Parenteral administration may include subcutaneous
injections, intravenous or intramuscular injections, or infusion techniques.

[0053] Treatment can be continued for as long or as short a period as desired. The
compositions may be administered on a regimen of, for example, one to four or more times per
day. A suitable treatment period can be, for example, at least about one week, at least about
two weeks, at least about one month, at least about six months, at least about 1 year, or
indefinitely. A treatment period can terminate when a desired result, for example a partial or
total alleviation of symptoms, is achieved.

[0054] In another aspect, silanol based payloads and/or drug conjugated disclosed
herein may be formulated together with a pharmaceutically acceptable carrier provided. In
particular, the present disclosure provides silanol based payloads and/or drug conjugates

disclosed herein formulated together with one or more pharmaceutically acceptable carriers.
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These formulations include those suitable for oral, rectal, topical, buccal, parenteral (e.g.,
subcutaneous, intramuscular, intradermal, or intravenous), rectal, vaginal, or aerosol
administration, although the most suitable form of administration in any given case will depend
on the degree and severity of the condit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>