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have provided specific ligands which bind to these ligases . 
For example , since the discovery of nutlins , the first small 
molecule E3 ligase inhibitors , additional compounds have 
been reported that target E3 ligases but the field remains 
underdeveloped . 
[ 0005 ] One E3 ligase with therapeutic potential is the von 
Hippel - Lindau ( VHL ) tumor suppressor . VHL comprises the 
substrate recognition subunit / E3 ligase complex VCB , 
which includes elongins B and C , and a complex including 
Cullin - 2 and Rbxl . The primary substrate of VHL is 
Hypoxia Inducible Factor la ( HIF - 1a ) , a transcription fac 
tor that upregulates genes such as the pro - angiogenic growth 
factor VEGF and the red blood cell inducing cytokine 
erythropoietin in response to low oxygen levels . We gener 
ated the first small molecule ligands of Von Hippel Lindau 
( VHL ) to the substrate recognition subunit of the E3 ligase , 
VCB , an important target in cancer , chronic anemia and 
ischemia , and obtained crystal structures confirming that the 
compound mimics the binding mode of the transcription 
factor HIF - la , the major substrate of VHL . 
[ 0006 ] Cereblon is a protein that in humans is encoded by 
the CRBN gene . CRBN orthologs are highly conserved from 
plants to humans , which underscores its physiological 
importance . Cereblon forms an E3 ubiquitin ligase complex 
with damaged DNA binding protein 1 ( DDB1 ) , Cullin - 4A 
( CUL4A ) , and regulator of cullins 1 ( ROC 1 ) . This complex 
ubiquitinates a number of other proteins . Through a mecha 
nism which has not been completely elucidated , cereblon 
ubquitination of target proteins results in increased levels of 
fibroblast growth factor 8 ( FGF8 ) and fibroblast growth 
factor 10 ( FGF10 ) . FGF8 in turn regulates a number of 
developmental processes , such as limb and auditory vesicle 
formation . The net result is that this ubiquitin ligase complex 
is important for limb outgrowth in embryos . In the absence 
of cereblon , DDB1 forms a complex with DDB2 that 
functions as a DNA damage - binding protein . 
[ 0007 ] Thalidomide , which has been approved for the 
treatment of a number of immunological indications , has 
also been approved for the treatment of certain neoplastic 
diseases , including multiple myeloma . In addition to mul 
tiple myeloma , thalidomide and several of its analogs are 
also currently under investigation for use in treating a 
variety of other types of cancer . While the precise mecha 
nism of thalidomide's anti - tumor activity is still emerging , it 
is known to inhibit angiogenesis . Recent literature discuss 
ing the biology of the imides includes Lu et al Science 343 , 
305 ( 2014 ) and Krinke et al Science 343 , 301 ( 2014 ) . 
[ 0008 ] Significantly , thalidomide and its analogs e.g. 
pomolinamiode and lenalinomide , are known to bind cere 
blon . These agents bind to cereblon , altering the specificity 
of the complex to induce the ubiquitination and degradation 
of Ikaros ( IKZF1 ) and Aiolos ( IKZF3 ) , transcription factors 
essential for multiple myeloma growth . Indeed , higher 
expression of cereblon has been linked to an increase in 
efficacy of imide drugs in the treatment of multiple 
myeloma . 
[ 0009 ] An ongoing need exists in the art for effective 
treatments for disease , especially hyperplasias and cancers , 
such as multiple myeloma . However , non - specific effects , 
and the inability to target and modulate certain classes of 
proteins altogether , such as transcription factors , remain as 
obstacles to the development of effective anti - cancer agents . 
As such , small molecule therapeutic agents that leverage or 
potentiate cereblon's substrate specificity and , at the same 

FIELD OF THE INVENTION 

[ 0003 ] The description provides imide - based compounds , 
including bifunctional compounds comprising the same , and 
associated methods of use . The bifunctional compounds are 
useful as modulators of targeted ubiquitination , especially 
with respect to a variety of polypeptides and other proteins , 
which are degraded and / or otherwise inhibited by bifunc 
tional compounds according to the present disclosure . 

BACKGROUND 

[ 0004 ] Most small molecule drugs bind enzymes or recep 
tors in tight and well - defined pockets . On the other hand , 
protein - protein interactions are notoriously difficult to target 
using small molecules due to their large contact surfaces and 
the shallow grooves or flat interfaces involved . E3 ubiquitin 
ligases ( of which hundreds are known in humans ) confer 
substrate specificity for ubiquitination , and therefore , are 
more attractive therapeutic targets than general proteasome 
inhibitors due to their specificity for certain protein sub 
strates . The development of ligands of E3 ligases has proven 
challenging , in part due to the fact that they must disrupt 
protein - protein interactions . However , recent developments 



US 2020/0155689 Al May 21 , 2020 
2 

time , are “ tunable ” such that a wide range of protein classes 
can be targetted and modulated with specificity would be 
very useful as a therapeutic . 

BRIEF SUMMARY OF THE INVENTION 

[ 0010 ] The present disclosure describes bifunctional com 
pounds which function to recruit endogenous proteins to an 
E3 Ubiquitin Ligase for degradation , and methods of using 
the same . In particular , the present disclosure provides 
bifunctional or proteolysis targeting chimeric ( PROTAC ) 
compounds , which find utility as modulators of targeted 
ubiquitination of a variety of polypeptides and other pro 
teins , which are then degraded and / or otherwise inhibited by 
the bifunctional compounds as described herein . An advan 
tage of the compounds provided herein is that a broad range 
of pharmacological activities is possible , consistent with the 
degradation / inhibition of targeted polypeptides from virtu 
ally any protein class or family . In addition , the description 
provides methods of using an effective amount of the 
compounds as described herein for the treatment or amelio 
ration of a disease condition , such as cancer , e.g. , multiple 
myeloma . 
[ 0011 ] As such , in one aspect the disclosure provides 
novel imide - based compounds as described herein . 
[ 0012 ] In an additional aspect , the disclosure provides 
bifunctional or PROTAC compounds , which comprise an E3 
Ubiquitin Ligase binding moiety ( i.e. , a ligand for an E3 
Ubiquitin Ligase or “ ULM ” group ) , and a moiety that binds 
a target protein ( i.e. , a protein / polypeptide targeting ligand 
or “ PTM ” group ) such that the target protein / polypeptide is 
placed in proximity to the ubiquitin ligase to effect degra 
dation ( and inhibition ) of that protein . In a preferred embodi 
ment , the ULM is a cereblon E3 Ubiquitin Ligase binding 
moiety ( i.e. , a “ CLM ” ) . For example , the structure of the 
bifunctional compound can be depicted as : 

derived moieties . In additional embodiments , the CLM 
comprises a phthalimido group or an analog or derivative 
thereof . In still additional embodiments , the CLM comprises 
a phthalimido - glutarimide group or an analog or derivative 
thereof . In still other embodiments , the CLM comprises a 
member of the group consisting of thalidomide , lenalido 
mide , pomalidomide , and analogs or derivatives thereof . 
[ 0016 ] In certain embodiments , the compounds as 
described herein comprise multiple CLMs , multiple PTMs , 
multiple chemical linkers or a combination thereof . 
[ 0017 ] In any aspect or embodiment described herein , the 
ULM ( ubiquitination ligase modulator ) can be Von Hippel 
Lindau E3 ubiquitin ligase ( VHL ) binding moiety ( VLM ) , 
or a cereblon E3 ubiquitin ligase binding moiety ( CLM ) , or 
a mouse double minute 2 homolog ( MDM2 ) E3 ubiquitin 
ligase binding moiety ( MLM ) , or an IAP E3 ubiquitin ligase 
binding moiety ( i.e. , a “ ILM ” ) . In any aspect or embodi 
ments described herein , the bifunctional compound includes 
at least one additional E3 ligase binding moiety selected 
from the group consisting of VLM , VLM ' , CLM , CLM ' , 
MLM , MLM ' , ILM , ILM ' , or a combination thereof . For 
example , there can be at least 1 , 2 , 3 , 4 , or 5 additional E3 
ligase binding moieties . 
[ 0018 ] In an additional aspect , the description provides 
therapeutic compositions comprising an effective amount of 
a compound as described herein or salt form thereof , and a 
pharmaceutically acceptable carrier . The therapeutic com 
positions modulate protein degradation in a patient or sub 
ject , for example , an animal such as a human , and can be 
used for treating or ameliorating disease states or conditions 
which are modulated through the degraded protein . In cer 
tain embodiments , the therapeutic compositions as described 
herein may be used to effectuate the degradation of proteins 
of interest for the treatment or amelioration of a disease , e.g. , 
cancer . In yet another aspect , the present disclosure provides 
a method of ubiquitinating / degrading a target protein in a 
cell . In certain embodiments , the method comprises admin 
istering a bifunctional compound as described herein com 
prising an CLM and a PTM , preferably linked through a 
linker moiety , as otherwise described herein , wherein the 
CLM is coupled to the PTM and wherein the CLM recog 
nizes a ubiquitin pathway protein ( e.g. , an ubiquitin ligase , 
preferably an E3 ubiquitin ligase such as , e.g. , cereblon ) and 
the PTM recognizes the target protein such that degradation 
of the target protein will occur when the target protein is 
placed in proximity to the ubiquitin ligase , thus resulting in 
degradation / inhibition of the effects of the target protein and 
the control of protein levels . The control of protein levels 
afforded by the present disclosure provides treatment of a 
disease state or condition , which is modulated through the 
target protein by lowering the level of that protein in the cells 
of a patient . 
[ 0019 ] In an additional aspect , the description provides a 
method for assessing ( i.e. , determining and / or measuring ) a 
CLM's binding affinity . In certain embodiments , the method 
comprises providing a test agent or compound of interest , for 
example , an agent or compound having an imide moiety , 
e.g. , a phthalimido group , phthalimido - glutarimide group , 
derivatized thalidomide , derivatized lenalidomide or deriva 
tized pomalidomide , and comparing the cereblon binding 
affinity and / or inhibitory activity of the test agent or com 
pound as compared to an agent or compound known to bind 
and / or inhibit the activity of cereblon . 

PTM CLM 

[ 0013 ] The respective positions of the PTM and CLM 
moieties as well as their number as illustrated herein is 
provided by way of example only and is not intended to limit 
the compounds in any way . As would be understood by the 
skilled artisan , the bifunctional compounds as described 
herein can be synthesized such that the number and position 
of the respective functional moieties can be varied as 
desired . 
[ 0014 ] In certain embodiments , the bifunctional com 
pound further comprises a chemical linker ( “ L ” ) . In this 
example , the structure of the bifunctional compound can be 
depicted as : 

PTM L CLM 

where PTM is a protein / polypeptide targeting moiety , L is a 
linker , and CLM is a cereblon E3 ubiquitin ligase binding 
moiety . 
[ 0015 ] In certain preferred embodiments , the E3 Ubiquitin 
Ligase is cereblon . As such , in certain additional embodi 
ments , the CLM of the bifunctional compound comprises 
chemistries such as imide , amide , thioamide , thioimide 
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[ 0020 ] In still another aspect , the description provides 
methods for treating or emeliorating a disease , disorder or 
symptom thereof in a subject or a patient , e.g. , an animal 
such as a human , comprising administering to a subject in 
need thereof a composition comprising an effective amount , 
e.g. , a therapeutically effective amount , of a compound as 
described herein or salt form thereof , and a pharmaceutically 
acceptable carrier , wherein the composition is effective for 
treating or ameliorating the disease or disorder or symptom 
thereof in the subject . 
[ 0021 ] In another aspect , the description provides methods 
for identifying the effects of the degradation of proteins of 
interest in a biological system using compounds according 
to the present disclosure . 
[ 0022 ] The preceding general areas of utility are given by 
way of example only and are not intended to be limiting on 
the scope of the present disclosure and appended claims . 
Additional objects and advantages associated with the com 
positions , methods , and processes of the present disclosure 
will be appreciated by one of ordinary skill in the art in light 
of the instant claims , description , and examples . For 
example , the various aspects and embodiments of the inven 
tion may be utilized in numerous combinations , all of which 
are expressly contemplated by the present description . These 
additional advantages objects and embodiments 
expressly included within the scope of the present disclo 
sure . The publications and other materials used herein to 
illuminate the background of the invention , and in particular 
cases , to provide additional details respecting the practice , 
are incorporated by reference . 

are 

BRIEF DESCRIPTION OF THE DRAWINGS 

sure . Those of ordinary skill in the art may make modifica 
tions and variations in the embodiments described herein 
without departing from the spirit or scope of the present 
disclosure . All publications , patent applications , patents , 
figures and other references mentioned herein are expressly 
incorporated by reference in their entirety . 
[ 0026 ] Presently described are compositions and methods 
that relate to the surprising and unexpected discovery that an 
E3 Ubiquitin Ligase protein , e.g. , cereblon , ubiquitinates a 
target protein once it and the target protein are placed in 
proximity by a bifunctional or chimeric construct that binds 
the E3 Ubiquitin Ligase protein and the target protein . 
Accordingly the present disclosure provides such com 
pounds and compositions comprising an E3 Ubiquintin 
Ligase binding moiety ( “ ULM ” ) coupled to a protein target 
binding moiety ( " PTM " ) , which result in the ubiquitination 
of a chosen target protein , which leads to degradation of the 
target protein by the proteasome ( see FIGS . 1A and 1B ) . The 
present disclosure also provides a library of compositions 
and the use thereof . 
[ 0027 ] In certain aspects , the present disclosure provides 
compounds which comprise a ligand , e.g. , a small molecule 
ligand ( i.e. , having a molecular weight of below 2,000 , 
1,000 , 500 , or 200 Daltons ) , which is capable of binding to 
a ubiquitin ligase , such as IAP , VHL , MDM2 , or cereblon . 
The compounds also comprise a moiety that is capable of 
binding to target protein , in such a way that the target protein 
is placed in proximity to the ubiquitin ligase to effect 
degradation ( and / or inhibition ) of that protein . Small mol 
ecule can mean , in addition to the above , that the molecule 
is non - peptidyl , that is , it is not generally considered a 
peptide , e.g. , comprises fewer than 4 , 3 , or 2 amino acids . In 
accordance with the present description , the PTM , ULM or 
PROTAC molecule can be a small molecule . 
[ 0028 ] Unless otherwise defined , all technical and scien 
tific terms used herein have the same meaning as comm monly 
understood by one of ordinary skill in the art to which this 
invention belongs . The terminology used in the description 
is for describing particular embodiments only and is not 
intended to be limiting of the invention . 
[ 0029 ] Where a range of values is provided , it is under 
stood that each intervening value , to the tenth of the unit of 
the lower limit unless the context clearly dictates otherwise 
( such as in the case of a group containing a number of carbon 
atoms in which case each carbon atom number falling within 
the range is provided ) , between the upper and lower limit of 
that range and any other stated or intervening value in that 
stated range is encompassed within the invention . The upper 
and lower limits of these smaller ranges may independently 
be included in the smaller ranges is also encompassed within 
the invention , subject to any specifically excluded limit in 
the stated range . Where the stated range includes one or both 
of the limits , ranges excluding either both of those included 
limits are also included in the invention . 

[ 0030 ] The following terms are used to describe the pres 
ent invention . In instances where a term is not specifically 
defined herein , that term is given an art - recognized meaning 
by those of ordinary skill applying that term in context to its 
use in describing the present invention . 
[ 0031 ] The articles “ a ” and “ an ” as used herein and in the 
appended claims are used herein to refer to one or to more 
than one ( i.e. , to at least one ) of the grammatical object of 

[ 0023 ] The accompanying drawings , which are incorpo 
rated into and form a part of the specification , illustrate 
several embodiments of the present disclosure and , together 
with the description , serve to explain the principles of the 
invention . The drawings are only for the purpose of illus 
trating an embodiment of the invention and are not to be 
construed as limiting the invention . Further objects , features 
and advantages of the invention will become apparent from 
the following detailed description taken in conjunction with 
the accompanying figures showing illustrative embodiments 
of the invention , in which : 
[ 0024 ] FIGS . 1A and 1B . Illustration of general principle 
for PROTAC function . ( A ) Exemplary PROTACs comprise 
a protein targeting moiety ( PTM ; darkly shaded rectangle ) , 
a ubiquitin ligase binding moiety ( ULM ; lightly shaded 
triangle ) , and optionally a linker moiety ( L ; black line ) 
coupling or tethering the PTM to the ULM . ( B ) Illustrates 
the functional use of the PROTACs as described herein . 
Briefly , the ULM recognizes and binds to a specific E3 
Ubiquitin Ligase , and the PTM binds and recruits a target 
protein bringing it into close proximity to the E3 Ubiquitin 
Ligase . Typically , the E3 Ubiquitin Ligase is complexed 
with an E2 ubiquitin - conjugating protein , and either alone or 
via the E2 protein catalyzes attachment of ubiquitin ( dark 
circles ) to a lysine on the target protein via an isopeptide 
bond . The poly - ubiquitinated protein ( far right ) is then 
targeted for degration by the proteosomal machinery of the 
cell . 

DETAILED DESCRIPTION 

[ 0025 ] The following is a detailed description provided to 
aid those skilled in the art in practicing the present disclo 
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the article unless the context clearly indicates otherwise . By 
way of example , “ an element ” means one element or more 
than one element . 
[ 0032 ] The phrase “ and / or , " as used herein in the speci 
fication and in the claims , should be understood to mean 
“ either or both ” of the elements so conjoined , i.e. , elements 
that are conjunctively present in some cases and disjunc 
tively present in other cases . Multiple elements listed with 
" and / or ” should be construed in the same fashion , i.e. , " one 
or more ” of the elements so conjoined . Other elements may 
optionally be present other than the elements specifically 
identified by the “ and / or ” clause , whether related or unre 
lated to those elements specifically identified . Thus , as a 
non - limiting example , a reference to " A and / or B ” , when 
used in conjunction with open - ended language such as 
“ comprising ” can refer , in one embodiment , to A only 
( optionally including elements other than B ) ; in another 
embodiment , to B only ( optionally including elements other 
than A ) ; in yet another embodiment , to both A and B 
( optionally including other elements ) ; etc. 
[ 0033 ] As used herein in the specification and in the 
claims , “ or ” should be understood to have the same meaning 
as “ and / or ” as defined above . For example , when separating 
items in a list , “ or ” or “ and / or ” shall be interpreted as being 
inclusive , i.e. , the inclusion of at least one , but also including 
more than one , of a number or list of elements , and , 
optionally , additional unlisted items . Only terms clearly 
indicated to the contrary , such as “ only one of or “ exactly 
one of , ” or , when used in the claims , “ consisting of , ” will 
refer to the inclusion of exactly one element of a number or 
list of elements . In general , the term " or ” as used herein shall 
only be interpreted as indicating exclusive alternatives ( i.e. , 
“ one or the other but not both ” ) when preceded by terms of 
exclusivity , such as “ either , " " one of , ” “ only one of , ” or 
“ exactly one of . ” 
[ 0034 ] In the claims , as well as in the specification above , 
all transitional phrases such as “ comprising , " " including , " 
" carrying , ” “ having , ” “ containing , ” “ involving , ” “ holding , " 
“ composed of , ” and the like are to be understood to be 
open - ended , i.e. , to mean including but not limited to . Only 
the transitional phrases " consisting of " and " consisting 
essentially of ” shall be closed or semi - closed transitional 
phrases , respectively , as set forth in the United States Patent 
Office Manual of Patent Examining Procedures , Section 
2111.03 . 
[ 0035 ] As used herein in the specification and in the 
claims , the phrase " at least one , ” in reference to a list of one 
or more elements , should be understood to mean at least one 
element selected from anyone or more of the elements in the 
list of elements , but not necessarily including at least one of 
each and every element specifically listed within the list of 
elements and not excluding any combinations of elements in 
the list of elements . This definition also allows that elements 
may optionally be present other than the elements specifi 
cally identified within the list of elements to which the 
phrase “ at least one ” refers , whether related or unrelated to 
those elements specifically identified . Thus , as a nonlimiting 
example , “ at least one of A and B ” ( or , equivalently , “ at least 
one of A or B , ” or , equivalently “ at least one of A and / or B ” ) 
can refer , in one embodiment , to at least one , optionally 
including more than one , A , with no B present ( and option 
ally including elements other than B ) ; in another embodi 
ment , to at least one , optionally including more than one , B , 
with no A present ( and optionally including elements other 

than A ) ; in yet another embodiment , to at least one , option 
ally including more than one , A , and at least one , optionally 
including more than one , ( and optionally including other 
elements ) ; etc. 
[ 0036 ] It should also be understood that , in certain meth 
ods described herein that include more than one step or act , 
the order of the steps or acts of the method is not necessarily 
limited to the order in which the steps or acts of the method 
are recited unless the context indicates otherwise . 
[ 0037 ] The terms " co - administration ” and “ co - administer 
ing " or " combination therapy ” refer to both concurrent 
administration ( administration of two or more therapeutic 
agents at the same time ) and time varied administration 
( administration of one or more therapeutic agents at a time 
different from that of the administration of an additional 
therapeutic agent or agents ) , as long as the therapeutic 
agents are present in the patient to some extent , preferably 
at effective amounts , at the same time . In certain preferred 
aspects , one or more of the present compounds described 
herein , are coadministered in combination with at least one 
additional bioactive agent , especially including an antican 
cer agent . In particularly preferred aspects , the co - adminis 
tration of compounds results in synergistic activity and / or 
therapy , including anticancer activity . 
[ 0038 ] The term " compound ” , as used herein , unless oth 
erwise indicated , refers to any specific chemical compound 
disclosed herein and includes tautomers , regioisomers , geo 
metric isomers , and where applicable , stereoisomers , includ 
ing optical isomers ( enantiomers ) and other stereoisomers 
( diastereomers ) thereof , as well as pharmaceutically accept 
able salts and derivatives , including prodrug and / or deuter 
ated forms thereof where applicable , in context . Deuterated 
small molecules contemplated are those in which one or 
more of the hydrogen atoms contained in the drug molecule 
have been replaced by deuterium . 
[ 0039 ] Within its use in context , the term compound 
generally refers to a single compound , but also may include 
other compounds such as stereoisomers , regioisomers and / or 
optical isomers ( including racemic mixtures ) as well as 
specific enantiomers or enantiomerically enriched mixtures 
of disclosed compounds . The term also refers , in context to 
prodrug forms of compounds which have been modified to 
facilitate the administration and delivery of compounds to a 
site of activity . It is noted that in describing the present 
compounds , numerous substituents and variables associated 
with same , among others , are described . It is understood by 
those of ordinary skill that molecules which are described 
herein are stable compounds as generally described hereun 
der . When the bond is shown , both a double bond and single 
bond are represented or understood within the context of the 
compound shown and well - known rules for valence inter 
actions . 
[ 0040 ] The term “ Ubiquitin Ligase ” refers to a family of 
proteins that facilitate the transfer of ubiquitin to a specific 
substrate protein , targeting the substrate protein for degra 
dation . For example , cereblon is an E3 Ubiquitin Ligase 
protein that alone or in combination with an E2 ubiquitin 
conjugating enzyme causes the attachment of ubiquitin to a 
lysine on a target protein , and subsequently targets the 
specific protein substrates for degradation by the protea 
some . Thus , E3 ubiquitin ligase alone or in complex with an 
E2 ubiquitin conjugating enzyme is responsible for the 
transfer of ubiquitin to targeted proteins . In general , the 
ubiquitin ligase is involved in polyubiquitination such that a 
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second ubiquitin is attached to the first ; a third is attached to 
the second , and so forth . Polyubiquitination marks proteins 
for degradation by the proteasome . However , there are some 
ubiquitination events that are limited to mono - ubiquitina 
tion , in which only a single ubiquitin is added by the 
ubiquitin ligase to a substrate molecule . Mono - ubiquitinated 
proteins are not targeted to the proteasome for degradation , 
but may instead be altered in their cellular location or 
function , for example , via binding other proteins that have 
domains capable of binding ubiquitin . Further complicating 
matters , different lysines on ubiquitin can be targeted by an 
E3 to make chains . The most common lysine is Lys48 on the 
ubiquitin chain . This is the lysine used to make polyubiq 
uitin , which is recognized by the proteasome . 
[ 0041 ] The term “ patient ” or “ subject ” is used throughout 
the specification to describe an animal , preferably a human 
or a domesticated animal , to whom treatment , including 
prophylactic treatment , with the compositions according to 
the present disclosure is provided . For treatment of those 
infections , conditions or disease states which are specific for 
a specific animal such as a human patient , the term patient 
refers to that specific animal , including a domesticated 
animal such as a dog or cat or a farm animal such as a horse , 
cow , sheep , etc. In general , in the present disclosure , the 
term patient refers to a human patient unless otherwise 
stated or implied from the context of the use of the term . 
[ 0042 ] The term “ effective ” is used to describe an amount 
of a compound , composition or component which , when 
used within the context of its intended use , effects an 
intended result . The term effective subsumes all other effec 
tive amount or effective concentration terms , which are 
otherwise described or used in the present application . 

the interaction of the respective moieties with their targets 
facilitates the degradation of the target protein by placing the 
target protein in proximity to the ubiquitin ligase protein . An 
exemplary bifunctional compound can be depicted as : 
[ 0047 ] ( II ) PTM - CLM 
[ 0048 ] In certain embodiments , the bifunctional com 
pound further comprises a chemical linker ( “ L ” ) . For 
example , the bifunctional compound can be depicted as : 
[ 0049 ] ( III ) PTM - L - CLM 
wherein PTM is a protein / polypeptide targeting moiety , L is 
a linker , and CLM is a cereblon E3 ligase binding moiety . 
[ 0050 ] In certain embodiments , the compounds as 
described herein comprise multiple PTMs ( targeting the 
same or different protein targets ) , multiple CLMs , one or 
more ULMS ( i.e. , moieties that bind specifically to another 
E3 Ubiquitin Ligase , e.g. , VHL ) or a combination thereof . In 
any of the aspects of embodiments described herein , the 
PTMs , CLMs , and ULMs can be coupled directly or via one 
or more chemical linkers or a combination thereof . In 
additional embodiments , where a compound has multiple 
ULMs , the ULMs can be for the same E3 Ubiquintin Ligase 
or each respective ULM can bind specifically to a different 
E3 Ubiquitin Ligase . In still further embodiments , where a 
compound has multiple PTMs , the PTMs can bind the same 
target protein or each respective PTM can bind specifically 
to a different target protein . 
[ 0051 ] In another embodiment , the description provides a 
compound which comprises a plurality of CLMs coupled 
directly or via a chemical linker moiety ( L ) . For example , a 
compound having two CLMs can be depicted as : 
[ 0052 ] ( IV ) CLM - CLM or 
[ 0053 ] ( V ) CLM - L - CLM 
[ 0054 ] In certain embodiments , where the compound com 
prises multiple CLMs , the CLMs are identical . In additional 
embodiments , the compound comprising a plurality of 
CLMs further comprises at least one PTM coupled to a CLM 
directly or via a chemical linker ( L ) or both . In certain 
additional embodiments , the compound comprising a plu 
rality of CLMs further comprises multiple PTMs . In still 
additional embodiments , the PTMs are the same or , option 
ally , different . In still further embodiments , wherein the 
PTMs are different the respective PTMs may bind the same 
protein target or bind specifically to a different protein target . 
[ 0055 ] In additional embodiments , the description pro 
vides a compound comprising at least two different CLMs 
coupled directly or via a chemical linker ( L ) or both . For 
example , such a compound having two different CLMs can 
be depicted as : 
[ 0056 ] ( VI ) CLM - CLM ' or 
[ 0057 ] ( VII ) CLM - L - CLM ' 
wherein CLM ' indicates a cereblon E3 Ubiquitin Ligase 
binding moiety that is structurally different from CLM . In 
certain embodiments , the compound may comprise a plu 
rality of CLMs and / or a plurality of CLM's . In further 
embodiments , the compound comprising at least two differ 
ent CLMs , a plurality of CLMs , and / or a plurality of CLM's 
further comprises at least one PTM coupled to a CLM or a 
CLM ' directly or via a chemical linker or both . In any of the 
embodiments described herein , a compound comprising at 
least two different CLMs can further comprise multiple 
PTMs . In still additional embodiments , the PTMs are the 
same or , optionally , different . In still further embodiments , 
wherein the PTMs are different the respective PTMs may 
bind the same protein target or bind specifically to a different 

Compounds and Compositions 
[ 0043 ] In one aspect , the description provides compounds 
comprising an E3 Ubiquitin Ligase binding moiety 
( “ ULM ” ) that is a cereblon E3 Ubiquitin Ligase binding 
moiety ( “ CLM ” ) . In one embodiment , the CLM is coupled 
to a chemical linker ( L ) according to the structure : 
[ 0044 ] ( I ) L - CLM 
wherein L is a chemical linker group and CLM is a cereblon 
E3 Ubiquitin Ligase binding moiety . The number and / or 
relative positions of the moieties in the compounds illus 
trated herein is provided by way of example only . As would 
be understood by the skilled artisan , compounds as 
described herein can be synthesized with any desired num 
ber and / or relative position of the respective functional 
moieties . 
[ 0045 ] The terms ULM and CLM are used in their inclu 
sive sense unless the context indicates otherwise . For 
example , the term ULM is inclusive of all ULMs , including 
those that bind cereblon ( i.e. , CLMs ) . Further , the term CLM 
is inclusive of all possible cereblon E3 Ubiquitin Ligase 
binding moieties . 
[ 0046 ] In another aspect , the present disclosure provides 
bifunctional or multifunctional PROTAC compounds useful 
for regulating protein activity by inducing the degradation of 
a target protein . In certain embodiments , the compound 
comprises a CLM coupled , e.g. , linked covalently , directly 
or indirectly , to a moiety that binds a target protein ( i.e. , 
protein targeting moiety or “ PTM ” ) . In certain embodi 
ments , the CLM and PTM are joined or coupled via a 
chemical linker ( L ) . The CLM recognizes the cereblon E3 
ubiquitin ligase and the PTM recognizes a target protein and 
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-continued 
e ) 

G 

Z , 
X 

Rn 

onto Rn 
( f ) 

X 

II Z , 

protein target . In still further embodiments , the PTM itself is 
a ULM or CLM ( or ULM ' or CLM ' ) . 
[ 0058 ] In a preferred embodiment , the CLM comprises a 
moiety that is a ligand of the cereblon E3 Ubiquitin Ligase 
( CRBN ) . In certain embodiments , the CLM comprises a 
chemotype from the " imide ” class of molecules . In certain 
additional embodiments , the CLM comprises a phthalimido 
group or an analog or derivative thereof . In still additional 
embodiments , the CLM comprises a phthalimido - glutarim 
ide group or an analog or derivative thereof . In still other 
embodiments , the CLM comprises a member of the group 
consisting of thalidomide , lenalidomide , pomalidomide , and 
analogs or derivatives thereof . 
[ 0059 ] In additional embodiments , the description pro 
vides the compounds as described herein including their 
enantiomers , diastereomers , solvates and polymorphs , 
including pharmaceutically acceptable salt forms thereof , 
e.g. , acid and base salt forms . 
[ 0060 ] Exemplary Cereblon Binding and / or Inhibiting 
Compounds 
[ 0061 ] In one aspect the description provides compounds 
useful for binding and / or inhibiting cereblon E3 Ubiquitin 
Ligase binding moiety . In certain embodiments , the com 
pound has a chemical structure that includes at least one of 
( e.g. , the compound has a chemical structure selected from 
the group consisting of ) : 
[ 0062 ] Neo - Imide Compounds 
[ 0063 ] In one aspect the description provides compounds 
useful for binding and / or inhibiting cereblon . In certain 
embodiments , the compound is selected from the group 
consisting of chemical structures : 

W 

Rn Rn 
( a2 ) 

X 

W3 
Z , 

Ofe Rn Rn 

( d2 ) 
G 

Z , 

Rn 

onto ( al ) Rn 
X ( a3 ) 

-Z , 
= Nas Z , 27-01 W 

Rn ate W 
Rn 

( b ) Rn Rn 
X G 

-Z , 

Rn R ? 

X 

N 

-Z , 

of o Rn 

wherein : 
[ 0064 ] W of Formulas ( a ) through ( e ) is independently 

selected from the group CH2 , CHR , CEO , SO2 , NH , 
cyclopropyl group , cyclobutyl group , and N - alkyl ; 

[ 0065 ] W2 is selected from C or N ; 
[ 0066 ] X of Formulas ( a ) through ( e ) is independently 

selected from the group O , S and H2 ; 
[ 0067 ] Y of Formulas ( a ) through ( e ) is independently 

selected from the group CH2 , C = CR ' , NH , N - alkyl , 
N - aryl , N - hetaryl , N - cycloalkyl , N - heterocyclyl , O , 
and S ; 

[ 0068 ] Z of Formulas ( a ) through ( e ) is independently 
selected from the group O , and S or H , except that both 
X and Z cannot be H2 ; 

[ 0069 ] G and G ' of Formulas ( a ) through ( e ) are inde 
pendently selected from the group H , alkyl ( linear , 
branched , optionally substituted ) , OH , R'OCOOR , 
R'OCONRR " , CH2 - heterocyclyl optionally substituted 
with R ' , and benzyl optionally substituted with R ' ; 

[ 0070 ] Q1 - Q4 of Formulas ( a ) through ( e ) represent a 
carbon C substituted with a group independently 
selected from R ' , N or N - oxide ; 

( dl ) 

Z , 

Rn 

Oto Z 
Rn 
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[ 0079 ] each of x , y , and z are independently 0 , 1 , 2 , 3 , 
4 , 5 , or 6 , 

[ 0080 ] Exemplary CLMs 
[ 0081 ] In any of the compounds described herein , the 
CLM comprises a chemical structure selected from the 
group : 

CF39 ( al ) 
X X 

= -Z , 

R " , 
R " , Rn Rn 

CR'R " — , 

US 2020/0155689 A1 

[ 0071 ] A of Formulas ( a ) through ( e ) is independently 
selected from the group H , alkyl ( linear , branched , 
optionally substituted ) , cycloalkyl , Cl and F ; 

[ 0072 ] R of Formulas ( a ) through ( e ) comprises , but is 
not limited to : CONR'R " , OR ' , -NR'R " , SR ' , 

SO_R ' , SO NR'R " , CR'NR'R " 
( CRO ) , R " , -aryl , -hetaryl , -alkyl ( linear , branched , 
optionally substituted ) , -cycloalkyl , -heterocyclyl , 

P ( O ) ( OR ' ) R " , —P ( O ) R'R " , OP ( O ) ( OR ' ) R " , OP 
( OR'R " , Cl , -F , Br , -1 , CN , 
NR'SO NR'R " , -NR'CONR'R " , CONR'COR " , 
NR'CONCN ) NR'R " , C = N CN ) NR'R " , 
NRCEN / CNR " , -NRCGC - NO , NR'R " , 
SO NR'COR " , — NO2 , CO2R ' , -C ( C = N / OR ' ) 

CRYCR'R " , CCR ' , S ( C = O ) ( C = N — R ' ) 
SF , and - OCF3 

[ 0073 ] R ' and R " of Formulas ( a ) through ( e ) are inde 
pendently selected from a bond , H , alkyl , cycloalkyl , 
aryl , heteroaryl , heterocyclic , CEO ) R , heterocy 
clyl , each of which is optionally substituted ; 

[ 0074 ] n ' of Formulas ( a ) through ( e ) is an integer from 
1-10 ( e.g. , 1-4 ) ; 

[ 0075 ] mr of Formulas ( a ) through ( e ) represents a 
bond that may be stereospecific ( ( R ) or ( S ) ) or non 
stereospecific ; 

[ 0076 ] represents a single bond or a double bond ; 
[ 0077 ] mm represents a bond that may be stereospe 

cific ( ( R ) or ( S ) ) or non - stereospecific ; and 
[ 0078 ] Rn comprises 1-4 independent functional 

groups , optionally substituted linear or branched alkyl 
( e.g. , a C1 - C6 linear or branched alkyl optionally 
substituted with one or more halogen , cycloalkyl ( e.g. , 
a C3 - C6 cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , option 
ally substituted aryl ( e.g. , an optionally substituted 
C5 - C7 aryl ) , optionally substituted alkyl - aryl ( e.g. , an 
alkyl - aryl comprising at least one of an optionally 
substituted C1 - C6 alkyl , an optionally substituted 
C5 - C7 aryl , or combinations thereof ) , optionally sub 
stituted alkoxyl group ( e.g. , a methoxy , ethoxy , butoxy , 
propoxy , pentoxy , or hexoxy ; wherein the alkoxyl may 
be substituted with one or more halogen , alkyl , 
haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted 

( b ) X G 

II -Z , 
W 

Rn 
R 

( c ) X 

IL -Z , 

22/01 A 
Rn 

( dl ) 
G 

, Z , 
X 

Rn 

22/6 Y Rn 
e ) 

G 

.Z , 

Rn Xot ' N A Rn 

X X ( e.g. , optionally substituted with one or more halogen , 
alkyl , haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted Nume EZ , 

W 
Rn Rn 

( a2 ) 
X G tot 

-Z , 
Q2 
Rn 

( e.g. , optionally substituted with one or more halogen , alkyl , 
haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 cycloalkyl ) , 
or aryl ( e.g. , C5 - C7 aryl ) ) , or atoms ; and 

Rn 
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or 
G 

.Z , 

= 

Q2 

( 0094 ] w of Formulas ( a ) through ( e ) represents a 
bond that may be stereospecific ( ( R ) or ( S ) 

non - stereospecific ; 
[ 0095 ] Rn comprises 1-4 independent functional 

groups , optionally substituted linear or branched alkyl 
( e.g. , a C1 - C6 linear or branched alkyl optionally 
substituted with one or more halogen , cycloalkyl ( e.g. , 
a C3 - C6 cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , option 
ally substituted aryl ( e.g. , an optionally substituted 
C5 - C7 aryl ) , optionally substituted alkyl - aryl ( e.g. , an 
alkyl - aryl comprising at least one of an optionally 
substituted C1 - C6 alkyl , an optionally substituted 
C5 - C7 aryl , or combinations thereof ) , optionally sub 
stituted alkoxyl group ( e.g. , a methoxy , ethoxy , butoxy , 
propoxy , pentoxy , or hexoxy ; wherein the alkoxyl may 
be substituted with one or more halogen , alkyl , 
haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted 

Rn 

X G 
/ 

está Rn Rn 

Kot th 

CR'R " 
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-continued 
( d2 ) 

Rn 

( a3 ) 

EZ , 
W 

wherein : 
[ 0082 ] W of Formulas ( a ) through ( e ) is independently 

selected from the group CH2 , CHR , CEO , SO2 , NH , N , optionally substituted cyclopropyl group , optionally 
substituted cyclobutyl group , and N - alkyl ; 

[ 0083 ] Wz is selected from C or N ; 
[ 0084 ] X of Formulas ( a ) through ( e ) is independently 

selected from the group O , S and Hz ; 
[ 0085 ] Y of Formulas ( a ) through ( e ) is independently 

selected from the group CH2 , C = CR ' , NH , N - alkyl , 
N - aryl , N - hetaryl , N - cycloalkyl , N - heterocyclyl , O , 
and S ; 

[ 0086 ] Z of Formulas ( a ) through ( e ) is independently 
selected from the group O , and S or H2 except that both 
X and Z cannot be H2 ; 

[ 0087 ] G and G ' of Formulas ( a ) through ( e ) are inde 
pendently selected from the group H , alkyl ( linear , 
branched ) , OH , R'OCOOR , R'OCONRR " , CH2 - hetero 
cyclyl optionally substituted with R ' , and benzyl 
optionally substituted with R ' ; 

[ 0088 ] Q1 - Q4 of Formulas ( a ) through ( e ) represent a 
carbon C substituted with a group independently 
selected from R ' , N or N - oxide ; 

[ 0089 ] A of Formulas ( a ) through ( e ) is independently 
selected from the group H , alkyl ( linear , branched , 
optionally substituted ) , cycloalkyl , Cl and F ; 

[ 0090 ] R of Formulas ( a ) through ( e ) comprises , but is 
not limited to : CONR'R " , OR ' , -NR'R " , —SR ' , 

SO R ' , SO NR'R " , CR'NR'R " 
( CRO ) ,, R " , -aryl , -hetaryl , -alkyl ( linear , branched , 
optionally substituted ) , -cycloalkyl , heterocyclyl , 
-P ( O ) ( ORY ) R " , -P ( O ) R'R " , OP ( O ) ( OR ) R " , OP 
( O ) R'R " , Ci , -F , -Br , -1 , CN , 
NR'SO NR'R " , -NR'CONR'R " , CONR'COR " , 
NRCON - CN ) NR'R " , C = N CN ) NR'R " , 

- NRCON - CN ) R " , -NR'CEC_NO2 ) NR'R " , 
SO , NR'COR " , NO2 , CO2R ' , -C ( C = NOR ' ) 

R " , CRYCR'R " , CCR ' , -S ( = O ) ( C = N — R ' ) 
R " , SF5 and OCF3 

[ 0091 ] R ' and R " of Formulas ( a ) through ( e ) are inde 
pendently selected from a bond , H , alkyl , cycloalkyl , 
aryl , heteroaryl , heterocyclic , CEO ) R , heterocy 
clyl , each of which is optionally substituted ; 

[ 0092 ] n ' of Formulas ( a ) through ( e ) is an integer from 
1-10 ( e.g. , 1-4 ) ; 

[ 0093 ] represents a single bond or a double bond ; 

( e.g. , optionally substituted with one or more halogen , 
alkyl , haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted 

A. 
( e.g. , optionally substituted with one or more halogen , 
alkyl , haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , or atoms ; and 

[ 0096 ] each of x , y , and z are independently 0 , 1 , 2 , 3 , 
4 , 5 , or 6 . 

[ 0097 ] In certain embodiments described herein , the CLM 
or ULM comprises a chemical structure selected from the 
group : 

Formula ( g ) 

NH 

CF3 , Na 

W 
Rn 

wherein : 
[ 0098 ] Wof Formula ( g ) is independently selected from 

the group CH2 , CMO , NH , and N - alkyl ; 
[ 0099 ] R of Formula ( g ) is independently selected from 

a H , methyl , alkyl ( e.g. , a or C1 - C6 alkyl ( linear , 
branched , optionally substituted ) ) ; 

[ 0100 ] mm of Formula ( g ) represents a bond that 
may be stereospecific ( ( R ) or ( S ) ) or non - stereospecific ; 
and 
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-continued 

NH 

Rn 

[ 0101 ] Rn comprises 1-4 independent functional 
groups , optionally substituted linear or branched alkyl 
( e.g. , a C1 - C6 linear or branched alkyl optionally 
substituted with one or more halogen , cycloalkyl ( e.g. , 
a C3 - C6 cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , option 
ally substituted aryl ( e.g. , an optionally substituted 
C5 - C7 aryl ) , optionally substituted alkyl - aryl ( e.g. , an 
alkyl - aryl comprising at least one of an optionally 
substituted C1 - C6 alkyl , an optionally substituted 
C5 - C7 aryl , or combinations thereof ) , optionally sub 
stituted alkoxyl group ( e.g. , a methoxy , ethoxy , butoxy , 
propoxy , pentoxy , or hexoxy ; wherein the alkoxyl may 
be substituted with one or more halogen , alkyl , 
haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted 

NH 

.. 

Rn 

NH 

Rn 

S 

V NH 

Rn ( e.g. , optionally substituted with one or more halogen , 
alkyl , haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , optionally sub 
stituted NH 

Rn Xot NH 

Rn 

NH 

( e.g. , optionally substituted with one or more halogen , 
alkyl , haloalky , fluoroalkyl , cycloalkyl ( e.g. , a C3 - C6 
cycloalkyl ) , or aryl ( e.g. , C5 - C7 aryl ) ) , or atoms . 

[ 0102 ] In any of the embodiments described herein , the W , 
X , Y , Z , G , G ' , R , R ' , R " , Q1 - Q4 , A , and Rn of Formulas ( a ) 
through ( g ) can independently be covalently coupled to a 
linker and / or a linker to which is attached one or more PTM , 
ULM , CLM or CLM ' groups . 
[ 0103 ] More specifically , non - limiting examples of CLMs 
include those shown below as well as those “ hybrid ” mol 
ecules that arise from the combination of 1 or more of the 
different features shown in the molecules below . 

Rn 

NH 

Rn 

NH NH 

Rn Rn 

NH NH 

NIM . 0 

Rn Rn 



US 2020/0155689 A1 May 21 , 2020 
10 

-continued -continued 

NH NH 

- ?? 
Rn Rn 

-?? NH 

ya NH 
Rn Rn 

NH NH 

NH 
Rn Rn 

NH 

NH 
Rn Rn 

NH NH 

N O 

NH 
Rn Rn 

NH NH 

N 

NH 
Rn Rn 

NH 

0 -NH 
Rn 

Rn 

NH 

-?? 

O NH 
Rn 

Rn 
OH 
/ N De NH 

Rn 
Rn OH 

N 
NH 

NH 
NH Rn 

Rn 



US 2020/0155689 A1 May 21 , 2020 
11 

-continued -continued 

NH NH 

NH NH 
Rn Rn 

NH NH 

NH NH 
Rn Rn 

NH 

O 

NH -NH Rn Rn 

NH NH 

S 

NH -?? Rn Rn 

?? NH 

NH NH Rn Rn 

NH NH 

-NH NH 
Rn Rn 

-NH NH 

-NH NH 
Rn Rn 

NH NH 

-?? NH 
Rn Rn 

NH NH 

NIE , 

Alk -?? - ?? 
Rn Rn 



US 2020/0155689 A1 May 21 , 2020 
12 

-continued -continued 

NH 

-NH VI 
Rn 

Rn 

NH HN 

NH 
Rn 

Alk 

Rn 

N 

NH 
Rn 

OH 
Alk 

Rn 

-?? 
Rn 

-?? 

-NH Rn 
Rn 

NH Rn 
Rn 

NH 
N 

N O 

-?? S Rn Rn 

Rn 
Rn 

NIE . 

Rn Rn 



US 2020/0155689 Al May 21 , 2020 
13 

-continued -continued 

N 

Rn 
Rn 

HV 

Rn 
Rn 

OH 

N. 

Rn 

HM Rn 

YN Rn 

Rn 

X2 Rn 

ZI 

Rn 

Rn 

= Rn 

Rn 

Rn 

Rn 



US 2020/0155689 Al May 21 , 2020 
14 

-continued -continued 
F 

NH 

Rn 

Rn 

NH 

Rn 
Rn 

NH 

NH 
Rn 

Rn 

NH 

Rn Q Rn Pau Rn 
NH NH 

NH que NH 

N 

Rn 

NH 
-?? 

0 

Rn 
Rn 

NH 

NH 

Rn 

Rn 

NH NH 

N 

Rn Rn 



US 2020/0155689 A1 May 21 , 2020 
15 

-continued -continued 

NH NH 

NIT 

Alk Rn Rn 

NH 

a N Rn 

Rn 
NH 

NH 

Rn 

Rn S 

NH 

NH 
N 

Rn 

Vint Rn 
NH 

S 
NH 

Rn 

Rn 
NH 

Rn 

NH 
Rn 

NH 
Rn 

Rn NH 

NH 

NINI Rn 

OH 
Rn 

NH 

Rn 

Rn 

NH 
NH E Rn 

Rn 



US 2020/0155689 A1 May 21 , 2020 
16 

-continued -continued 

NH NH 

NH 
Rn Rn 

NH 

NH 
Rn Rn 

NH NH 

NH 
Rn Rn 

-?? NH 

N 

NH 
Rn Rn 

NH 

NH 
Rn 

Rn 

-NH 

-NH 
Rn Rn 

OH 

NH 

S 

NH NH 
Rn Rn 

NH NH 

N 

-?? NH 
Rn Rn 

NH NH 

N S 

NH NH 
Rn Rn 

NH 
NH 

NH 
Rn NH 

Rn 



US 2020/0155689 A1 May 21 , 2020 
17 

-continued -continued 

NH NH 
N 

NIM 

NH NH 
Rn Rn 

?? NH 

O 

-?? NH 
Rn Rn 02 

NH NH 

-?? -NH 
Rn Rn 

NH NH 

NIT . 

Alk -NH -NH 
Rn Rn 

NH NH 
O 

-?? NH 
Rn Rn 

N 
NH 
? O 

NH -?? Rn 
Rn 

OH 

N NH 

0 

-?? NH 
Rn Rn 

NH 
NH 

N S 

NH -?? Rn 
Rn 

NH 

N 

NH 
Rn NH 

Rn 



US 2020/0155689 Al May 21 , 2020 
18 

-continued -continued 
N S 

' N 

Rn Rn 

11 . 

Rn Rn 

VII 

Rn Rn 

Alk 

Rn Rn 

Alk 

Rn Rn 

N 

Rn Rn 

Rn Rn 
OH 

Rn Rn 



US 2020/0155689 Al May 21 , 2020 
19 

-continued 
H 

-continued 

NH 

Rn HN 

N 
= 

NH 
Rn 

Rn HZ NEN HN -0 . 

YN Rn go 
Rn 

Rn 

Duo 

[ 0104 ] The term “ independently ” is used herein to indicate 
that the variable , which is independently applied , varies 
independently from application to application . 
[ 0105 ] The term “ alkyl ” shall mean within its context a 
linear , branch - chained or cyclic fully saturated hydrocarbon 
radical or alkyl group , preferably a C , -C10 , more preferably 
a C.-C. , alternatively a C , -Cz alkyl group , which may be 
optionally substituted . Examples of alkyl groups are methyl , 
ethyl , n - butyl , sec - butyl , n - hexyl , n - heptyl , n - octyl , n - nonyl , 
n - decyl , isopropyl , 2 - methylpropyl , cyclopropyl , cyclopro 
pylmethyl , cyclobutyl , cyclopentyl , cyclopentylethyl , cyclo 
hexylethyl and cyclohexyl , among others . In certain embodi 
ments , the alkyl group is end - capped with a halogen group 
( At , Br , Cl , F , or I ) . In certain preferred embodiments , 
compounds according to the present disclosure which may 
be used to covalently bind to dehalogenase enzymes . These 
compounds generally contain a side chain ( often linked 
through a polyethylene glycol group ) which terminates in an 
alkyl group which has a halogen substituent ( often chlorine 
or bromine ) on its distal end which results in covalent 
binding of the compound containing such a moiety to the 
protein . 
[ 0106 ] The term “ Alkoxy ” refers to an alkyl group singu 
larly bonded to oxygen . 
[ 0107 ] The term “ Alkenyl ” refers to linear , branch 
chained or cyclic C2 - C10 ( preferably C2 - C6 ) hydrocarbon 
radicals containing at least one C = C bond . 
[ 0108 ] The term “ Alkynyl ” refers to linear , branch 
chained or cyclic C2 - C1o ( preferably C2 - C ) hydrocarbon 
radicals containing at least one C = C bond . 
[ 0109 ] The term “ alkylene ” when used , refers to 

( CH2 ) n group ( n is an integer generally from 0-6 ) , 
which may be optionally substituted . When substituted , the 
alkylene group preferably is substituted on one or more of 
the methylene groups with a C , -C . alkyl group ( including a 
cyclopropyl group or a t - butyl group ) , but may also be 
substituted with one or more halo groups , preferably from 1 
to 3 halo groups or one or two hydroxyl groups , 0 ( C - C6 
alkyl ) groups or amino acid sidechains as otherwise dis 
closed herein . In certain embodiments , an alkylene group 
may be substituted with a urethane or alkoxy group ( or other 
group ) which is further substituted with a polyethylene 
glycol chain ( of from 1 to 10 , preferably 1 to 6 , often 1 to 
4 ethylene glycol units ) to which is substituted ( preferably , 
but not exclusively on the distal end of the polyethylene 
glycol chain ) an alkyl chain substituted with a single halo 
gen group , preferably a chlorine group . In still other embodi 
ments , the alkylene ( often , a methylene ) group , may be 
substituted with an amino acid sidechain group such as a 
sidechain group of a natural or unnatural amino acid , for 
example , alanine , B - alanine , arginine , asparagine , aspartic 
acid , cysteine , cystine , glutamic acid , glutamine , glycine , 

Rn 
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???? Rn 
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Rn HN 
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or 

phenylalanine , histidine , isoleucine , lysine , leucine , methio 
nine , proline , serine , threonine , valine , tryptophan or tyro 
sine . 
[ 0110 ] The term " unsubstituted ” shall mean substituted 
only with hydrogen atoms . A range of carbon atoms which 
includes C , means that carbon is absent and is replaced with 
H. Thus , a range of carbon atoms which is Co - Co includes 
carbons atoms of 1 , 2 , 3 , 4 , 5 and 6 and for Co , H stands in 
place of carbon . 
[ 0111 ] The term “ substituted " or " optionally substituted " 
shall mean independently ( i.e. , where more than substituent 
occurs , each substituent is independent of another substitu 
ent ) one or more substituents ( independently up to five 
substitutents , preferably up to three substituents , often 1 or 
2 substituents on a moiety in a compound according to the 
present disclosure and may include substituents which them 
selves may be further substituted ) at a carbon ( or nitrogen ) 
position anywhere on a molecule within context , and 
includes as substituents hydroxyl , thiol , carboxyl , cyano 
( C - N ) , nitro ( NO2 ) , halogen ( preferably , 1 , 2 or 3 halogens , 
especially on an alkyl , especially a methyl group such as a 
trifluoromethyl ) , an alkyl group ( preferably , C1 - C10 , more 
preferably , C.-C. ) , aryl ( especially phenyl and substituted 
phenyl for example benzyl or benzoyl ) , alkoxy group ( pref 
erably , C1 - C6 alkyl or aryl , including phenyl and substituted 
phenyl ) , thioether ( C1 - C6 alkyl or aryl ) , acyl ( preferably , 
C1 - C6 acyl ) , ester or thioester ( preferably , C1 - C6 alkyl or 
aryl ) including alkylene ester ( such that attachment is on the 
alkylene group , rather than at the ester function which is 
preferably substituted with a C1 - C6 alkyl or aryl group ) , 
preferably , C1 - C6 alkyl or aryl , halogen ( preferably , F or 
CI ) , amine ( including a five- or six - membered cyclic alky 
lene amine , further including a C1 - C6 alkyl amine or a 
C1 - C6 dialkyl amine which alkyl groups may be substituted 
with one or two hydroxyl groups ) or an optionally substi 
tuted - N ( C. - C . alkyl ) C ( O ) ( OC , -C alkyl ) group ( which 
may be optionally substituted with a polyethylene glycol 
chain to which is further bound an alkyl group containing a 
single halogen , preferably chlorine substituent ) , hydrazine , 
amido , which is preferably substituted with one or two 
C - C6 alkyl groups ( including a carboxamide which is 
optionally substituted with one or two C - C6 alkyl groups ) , 
alkanol ( preferably , C , -C6 alkyl or aryl ) , or alkanoic acid 
( preferably , C.-C. alkyl or aryl ) . Substituents according to 
the present disclosure may include , for example 

SiR?subR2subR3sub groups where each of Risub and R2sub is 
as otherwise described herein and R3 sub is H or a C -Coalkyl 
group , preferably Risub , R2sub , R3sub in this context is a 
C - Cz alkyl group ( including an isopropyl or t - butyl group ) . 
Each of the above - described groups may be linked directly 
to the substituted moiety or alternatively , the substituent may 
be linked to the substituted moiety ( preferably in the case of 
an aryl or heteraryl moiety ) through an optionally substi 
tuted ( CH2 ) m- or alternatively an optionally substituted 
— ( OCH2 ) m ( OCH2CH2 ) m or – ( CH2CH20 ) m 
group , which may be substituted with any one or more of the 
above - described substituents . Alkylene groups ( CH2 ) m 
or ( CH ) , groups or other chains such as ethylene 
glycol chains , as identified above , may be substituted any 
where on the chain . Preferred substitutents on alkylene 
groups include halogen or C.-C. ( preferably C - C3 ) alkyl 
groups , which may be optionally substituted with one or two 
hydroxyl groups , one or two ether groups ( 0 C ; -C6 
groups ) , up to three halo groups ( preferably F ) , or a 

sidechain of an amino acid as otherwise described herein 
and optionally substituted amide ( preferably carboxamide 
substituted as described above ) or urethane groups ( often 
with one or two Co - Co alkyl substitutents , which group ( s ) 
may be further substituted ) . In certain embodiments , the 
alkylene group ( often a single methylene group ) is substi 
tuted with one or two optionally substituted C , -C6 alkyl 
groups , preferably C. - C4 alkyl group , most often methyl or 
O - methyl groups or a sidechain of an amino acid as other 
wise described herein . In the present disclosure , a moiety in 
a molecule may be optionally substituted with up to five 
substituents , preferably up to three substituents . Most often , 
in the present disclosure , moieties which are substituted are 
substituted with one or two substituents . 
[ 0112 ] The term " substituted ” ( each substituent being 
independent of any other substituent ) shall also mean within 
its context of use C.-C. alkyl , C1 - C6 alkoxy , halogen , amido , 
carboxamido , sulfone , including sulfonamide , keto , car 
boxy , C7 - Co ester ( oxyester or carbonylester ) , C1 - C6 keto , 
urethane O C ( O ) -NR1subR2sub or —N ( R1 sub ) C 
( O ) O - R nitro , cyano and amine ( especially includ 
ing a C.-C. alkylene - NR1 subR2sub , a mono- or di - C , -C6 
alkyl substituted amines which may be optionally substi 
tuted with one or two hydroxyl groups ) . Each of these 
groups contain unless otherwise indicated , within context , 
between 1 and 6 carbon atoms . In certain embodiments , 
preferred substituents will include for example , -NH 
-NHC ( O ) … , O 0 , - ( CH2 ) m- ( here , m and n are 

in context , 1 , 2 , 3 , 4 , 5 or 6 ) , -S— , S ( O ) - , SO2 
–NH C ( O ) NH? , ( CH2 ) , OH , ( CH2 ) , SH , 
( CH2 ) , COOH , C.-C. alkyl , ( CH2 ) , 04C7 - C , alkyl ) , 
( CH2 ) , C ( O ) ( C1 - C6 alkyl ) , ( CH2 ) OC ( O ) - ( C - C . 

alkyl ) , ( CH ) , COO - C - C . alkyl ) , ( CH ) , NHC 
( 0 ) —Risub ( CH2 ) , C ( O ) -NR 1 subR2subs ( OCH2 ) , OH , 

( CH2O ) , COOH , C.-C. alkyl , ( OCH2 ) O- ( C , -C6 
alkyl ) , ( CH2O ) , C ( O ) ( C. - C . alkyl ) , ( OCH2 ) , NHC 
( O ) -R1sub , — ( CH2O ) nC ( O ) -NR1 subR2sub , -S ( O ) 2 - RS , 

S ( O ) -RS ( Rs is C.-C. alkyl or a ( CH2 ) m 
NR subR2sub group ) , NO2 , CN or halogen ( F , C1 , Br , I , 
preferably F or Cl ) , depending on the context of the use of 
the substituent . R?sub and R2sub are each , within context , H 
or a C1 - C6 alkyl group ( which may be optionally substituted 
with one or two hydroxyl groups or up to three halogen 
groups , preferably fluorine ) . The term “ substituted ” shall 
also mean , within the chemical context of the compound 
defined and substituent used , an optionally substituted aryl 
or heteroaryl group or an optionally substituted heterocyclic 
group as otherwise described herein . Alkylene groups may 
also be substituted as otherwise disclosed herein , preferably 
with optionally substituted C.-C. alkyl groups ( methyl , 
ethyl or hydroxymethyl or hydroxyethyl is preferred , thus 
providing a chiral center ) , a sidechain of an amino acid 
group as otherwise described herein , an amido group as 
described hereinabove , or a urethane group O_C ( O ) 
NR 1subR2sub group where R and R25 are as otherwise 
described herein , although numerous other groups may also 
be used as substituents . Various optionally substituted moi 
eties may be substituted with 3 or more substituents , pref 
erably no more than 3 substituents and preferably with 1 or 
2 substituents . It is noted that in instances where , in a 
compound at a particular position of the molecule substitu 
tion is required ( principally , because of valency ) , but no 

1 

1sub 2sub 
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substitution is indicated , then that substituent is construed or 
understood to be H , unless the context of the substitution 
suggests otherwise . 
[ 0113 ] The term “ aryl ” or “ aromatic ” , in context , refers to 
a substituted ( as otherwise described herein ) or unsubsti 
tuted monovalent aromatic radical having a single ring ( e.g. , 
benzene , phenyl , benzyl ) or condensed rings ( e.g. , naphthyl , 
anthracenyl , phenanthrenyl , etc. ) and can be bound to the 
compound according to the present disclosure at any avail 
able stable position on the ring ( s ) or as otherwise indicated 
in the chemical structure presented . Other examples of aryl 
groups , in context , may include heterocyclic aromatic ring 
systems , “ heteroaryl ” groups having one or more nitrogen , 
oxygen , or sulfur atoms in the ring ( moncyclic ) such as 
imidazole , furyl , pyrrole , furanyl , thiene , thiazole , pyridine , 
pyrimidine , pyrazine , triazole , oxazole or fused ring systems 
such as indole , quinoline , indolizine , azaindolizine , benzo 
furazan , etc. , among others , which may be optionally sub 
stituted as described above . Among the heteroaryl groups 
which may be mentioned include nitrogen - containing het 
eroaryl groups such as pyrrole , pyridine , pyridone , 
pyridazine , pyrimidine , pyrazine , pyrazole , imidazole , tri 
azole , triazine , tetrazole , indole , isoindole , indolizine , azain 
dolizine , purine , indazole , quinoline , dihydroquinoline , tet 
rahydroquinoline , isoquinoline , dihydroisoquinoline , 
tetrahydroisoquinoline , quinolizine , phthalazine , naphthyri 
dine , quinoxaline , quinazoline , cinnoline , pteridine , imida 
zopyridine , imidazotriazine , pyrazinopyridazine , acridine , 
phenanthridine , carbazole , carbazoline , pyrimidine , phenan 
throline , phenacene , oxadiazole , benzimidazole , pyrrolo 
pyridine , pyrrolopyrimidine and pyridopyrimidine ; sulfur 
containing aromatic heterocycles such as thiophene and 
benzothiophene ; oxygen - containing aromatic heterocycles 
such as furan , pyran , cyclopentapyran , benzofuran and 
isobenzofuran ; and aromatic heterocycles comprising 2 or 
more hetero atoms selected from among nitrogen , sulfur and 
oxygen , such as thiazole , thiadizole , isothiazole , benzox 
azole , benzothiazole , benzothiadiazole , phenothiazine , isox 
azole , furazan , phenoxazine , pyrazoloxazole , imidazothiaz 
ole , thienofuran , furopyrrole , pyridoxazine , furopyridine , 
furopyrimidine , thienopyrimidine and oxazole , among oth 
ers , all of which may be optionally substituted . 
[ 0114 ] The term “ substituted aryl ” refers to an aromatic 
carbocyclic group comprised of at least one aromatic ring or 
of multiple condensed rings at least one of which being 
aromatic , wherein the ring ( s ) are substituted with one or 
more substituents . For example , an aryl group can comprise 
a substituent ( s ) selected from : ( CH2 ) , OH , ( CH2 ) n 
0 - C , -C ) alkyl , ( CH2 ) 0 ( CH2 ) n ( C1 - C . ) alkyl , 
- ( CH2 ) n_C ( O ) ( C. - C . ) alkyl , ( CH2 ) n_C ( O ) O ( C. - C . ) 

alkyl , ( CH ) , OC ( O ) ( C.-C. ) alkyl , amine , mono- or di 
( C - C , alkyl ) amine wherein the alkyl group on the amine is 
optionally substituted with 1 or 2 hydroxyl groups or up to 
three halo ( preferably F , CI ) groups , OH , COOH , C.-C. 
alkyl , preferably CH3 , CF3 , OME , OCF3 , NO2 , or CN group 
( each of which may be substituted in ortho- , meta- and / or 
para - positions of the phenyl ring , preferably para- ) , an 
optionally substituted phenyl group ( the phenyl group itself 
is preferably substituted with a linker group attached to a 
PTM group , including a ULM group ) , and / or at least one of 
F , CI , OH , COOH , CH3 , CF3 , OMe , OCF3 , NO2 , or CN 
group ( in ortho- , meta- and / or para - positions of the phenyl 
ring , preferably para- ) , a naphthyl group , which may be 
optionally substituted , an optionally substituted heteroaryl , 

preferably an optionally substituted isoxazole including a 
methylsubstituted isoxazole , an optionally substituted 
oxazole including a methylsubstituted oxazole , an optionally 
substituted thiazole including a methyl substituted thiazole , 
an optionally substituted isothiazole including a methyl 
substituted isothiazole , an optionally substituted pyrrole 
including a methylsubstituted pyrrole , an optionally substi 
tuted imidazole including a methylimidazole , an optionally 
substituted benzimidazole or methoxybenzylimidazole , an 
optionally substituted oximidazole or methyloximidazole , 
an optionally substituted diazole group , including a meth 
yldiazole group , an optionally substituted triazole group , 
including a methylsubstituted triazole group , an optionally 
substituted pyridine group , including a halo- ( preferably , F ) 
or methylsubstitutedpyridine group or an oxapyridine group 
( where the pyridine group is linked to the phenyl group by 
an oxygen ) , an optionally substituted furan , an optionally 
substituted benzofuran , an optionally substituted dihyd 
robenzofuran , an optionally substituted indole , indolizine or 
azaindolizine ( 2 , 3 , or 4 - azaindolizine ) , an optionally sub 
stituted quinoline , and combinations thereof . 
[ 0115 ] “ Carboxyl ” denotes the group C ( O ) OR , where R 
is hydrogen , alkyl , substituted alkyl , aryl , substituted aryl , 
heteroaryl or substituted heteroaryl , whereas these generic 
substituents have meanings which are identical with defini 
tions of the corresponding groups defined herein . 
[ 0116 ] The term “ heteroaryl ” or “ hetary? ” can mean but is 
in no way limited to an optionally substituted quinoline 
( which may be attached to the pharmacophore or substituted 
on any carbon atom within the quinoline ring ) , an optionally 
substituted indole ( including dihydroindole ) , an optionally 
substituted indolizine , an optionally substituted azaindoliz 
ine ( 2 , 3 or 4 - azaindolizine ) an optionally substituted ben 
zimidazole , benzodiazole , benzoxofuran , an optionally sub 
stituted imidazole , an optionally substituted isoxazole , an 
optionally substituted oxazole ( preferably methyl substi 
tuted ) , an optionally substituted diazole , an optionally sub 
stituted triazole , a tetrazole , an optionally substituted ben 
zofuran , an optionally substituted thiophene , an optionally 
substituted thiazole ( preferably methyl and / or thiol substi 
tuted ) , an optionally substituted isothiazole , an optionally 
substituted triazole ( preferably a 1,2,3 - triazole substituted 
with a methyl group , a triisopropylsilyl group , an optionally 
substituted— ( CH2 ) m0 C , -C alkyl group or an option 
ally substituted - ( CH2 ) m - C ( O ) -0 C.-C. alkyl group ) , 
an optionally substituted pyridine ( 2- , 3 , or 4 - pyridine ) or a 
group according to the chemical structure : 
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-continued 

N 
RHET RHET 

yo 

wherein 
[ 0117 ] Sis CHRSS , NRURE , or 0 ; 
[ 0118 ] RHET is H , CN , NO2 , halo ( preferably Cl or F ) , 

optionally substituted C.-C. alkyl ( preferably substi 
tuted with one or two hydroxyl groups or up to three 
halo groups ( e.g. CF3 ) , optionally substituted O ( C , -C . 
alkyl ) ( preferably substituted with one or two hydroxyl 
groups or up to three halo groups ) or an optionally 
substituted acetylenic group C = C — R , where R , is H 
or a C.-C. alkyl group ( preferably C. - C , alkyl ) ; 

[ 0119 ] RSS is H , CN , NO ,, halo ( preferably F or CI ) , 
optionally substituted C.-C. alkyl ( preferably substi 
tuted with one or two hydroxyl groups or up to three 
halo groups ) , optionally substituted OC - C6 alkyl ) 
( preferably substituted with one or two hydroxyl 
groups or up to three halo groups ) or an optionally 
substituted -C ( O ) ( C -Co alkyl ) ( preferably substi 
tuted with one or two hydroxyl groups or up to three 
halo groups ) ; 

[ 0120 ] RURE is H , a C.-C. alkyl ( preferably H or C -C3 
alkyl ) or a -C ( OC - C . alkyl ) , each of which groups 
is optionally substituted with one or two hydroxyl 
groups or up to three halogen , preferably fluorine 
groups , or an optionally substituted heterocycle , for 
example piperidine , morpholine , pyrrolidine , tetrahy 
drofuran , tetrahydrothiophene , piperidine , piperazine , 
each of which is optionally substituted , and 

[ 0121 ] Yº is N or C - R'c , where R'C is H , OH , CN , 
NO2 , halo ( preferably Cl or F ) , optionally substituted 
C2 - C6 alkyl ( preferably substituted with one or two 
hydroxyl groups or up to three halo groups ( e.g. CF3 ) , 
optionally substituted O ( C. - C . alkyl ) ( preferably sub 
stituted with one or two hydroxyl groups or up to three 
halo groups ) or an optionally substituted acetylenic 
group C = C — Ra where Ra is H or a C1 - C6 alkyl 
group ( preferably C , -Cz alkyl ) . 

[ 0122 ] The term “ Heterocycle ” refers to a cyclic group 
which contains at least one heteroatom , e.g. , N , O or S , and 
may be aromatic ( heteroaryl ) or non - aromatic . Thus , the 
heteroaryl moieties are subsumed under the definition of 
heterocycle , depending on the context of its use . Exemplary 
heteroaryl groups are described hereinabove . 
[ 0123 ] Exemplary heterocyclics include : azetidinyl , ben 
zimidazolyl , 1,4 - benzodioxanyl , 1,3 - benzodioxolyl , benzo 
xazolyl , benzothiazolyl , benzothienyl , dihydroimidazolyl , 
dihydropyranyl , dihydrofuranyl , dioxanyl , dioxolanyl , eth 
yleneurea , 1,3 - dioxolane , 1,3 - dioxane , 1,4 - dioxane , furyl , 
homopiperidinyl , imidazolyl , imidazolinyl , imidazolidinyl , 
indolinyl , indolyl , isoquinolinyl , isothiazolidinyl , isothiaz 
olyl , isoxazolidinyl , isoxazolyl , morpholinyl , naphthyridi 
nyl , oxazolidinyl , oxazolyl , pyridone , 2 - pyrrolidone , pyri 
dine , piperazinyl , N - methylpiperazinyl , N - methylpiperazinyl , piperidinyl , 
phthalimide , succinimide , pyrazinyl , pyrazolinyl , pyridyl , 
pyrimidinyl , pyrrolidinyl , pyrrolinyl , pyrrolyl , quinolinyl , 
tetrahydrofuranyl , tetrahydropyranyl , tetrahydroquinoline , 

thiazolidinyl , thiazolyl , thienyl , tetrahydrothiophene , oxane , 
oxetanyl , oxathiolanyl , thiane among others . 
[ 0124 ] Heterocyclic groups can be optionally substituted 
with a member selected from the group consisting of alkoxy , 
substituted alkoxy , cycloalkyl , substituted cycloalkyl , 
cycloalkenyl , substituted cycloalkenyl , acyl , acylamino , 
acyloxy , amino , substituted amino , aminoacyl , aminoacy 
loxy , oxyaminoacyl , azido , cyano , halogen , hydroxyl , keto , 
thioketo , carboxy , carboxyalkyl , thioaryloxy , thioheteroary 
loxy , thioheterocyclooxy , thiol , thioalkoxy , substituted thio 
alkoxy , aryl , aryloxy , heteroaryl , heteroaryloxy , heterocy 
clic , heterocyclooxy , hydroxyamino , alkoxyamino , nitro , 

SO - alkyl , SO - substituted alkyl , SOaryl , -SO - het 
eroaryl , SO2 - alkyl , SO2 - substituted alkyl , SO2 - aryl , 
oxo ( O ) , and SO2 - heteroaryl . Such heterocyclic groups 
can have a single ring or multiple condensed rings . 
Examples of nitrogen heterocycles and heteroaryls include , 
but are not limited to , pyrrole , imidazole , pyrazole , pyridine , 
pyrazine , pyrimidine , pyridazine , indolizine , isoindole , 
indole , indazole , purine , quinolizine , isoquinoline , quino 
line , phthalazine , naphthylpyridine , quinoxaline , quinazo 
line , cinnoline , pteridine , carbazole , carboline , phenanthri 
dine , acridine , phenanthroline , isothiazole , phenazine , 
isoxazole , phenoxazine , phenothiazine , imidazolidine , imi 
dazoline , piperidine , piperazine , indoline , morpholino , pip 
eridinyl , tetrahydrofuranyl , and the like as well as N - alkoxy 
nitrogen containing heterocycles . The term “ heterocyclic ” 
also includes bicyclic groups in which any of the heterocy 
clic rings is fused to a benzene ring or a cyclohexane ring or 
another heterocyclic ring ( for example , indolyl , quinolyl , 
isoquinolyl , tetrahydroquinolyl , and the like ) . 
[ 0125 ] The term " cycloalkyl ” can mean but is in no vay 
limited to univalent groups derived from monocyclic or 
polycyclic alkyl groups or cycloalkanes , as defined herein , 
e.g. , saturated monocyclic hydrocarbon groups having from 
three to twenty carbon atoms in the ring , including , but not 
limited to , cyclopropyl , cyclobutyl , cyclopentyl , cyclohexyl , 
cycloheptyl and the like . The term “ substituted cycloalkyl ” 
can mean but is in no way limited to a monocyclic or 
polycyclic alkyl group and being substituted by one or more 
substituents , for example , amino , halogen , alkyl , substituted 
alkyl , carbyloxy , carbylmercapto , aryl , nitro , mercapto or 
sulfo , whereas these generic substituent groups have mean 
ings which are identical with definitions of the correspond 
ing groups as defined in this legend . 
[ 0126 ] The term “ hydrocarbyl ” shall mean a compound 
which contains carbon and hydrogen and which may be fully 
saturated , partially unsaturated or aromatic and includes aryl 
groups , alkyl groups , alkenyl groups and alkynyl groups . 
[ 0127 ] The term “ lower alkyl ” refers to methyl , ethyl or 
propyl 
[ 0128 ] The term “ lower alkoxy ” refers to methoxy , ethoxy 
or propoxy . 
[ 0129 ] More specifically , non - limiting examples of CLMs 
include those shown below as well as “ hybrid ” molecules or 
compounds that arise from combining 1 or more features of 
the following compounds : 
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-continued 

NH 
1 

NCH2 + N 0 

W 1 Rn 
R1 

HO 

HO 

wherein : 
[ 0130 ] W is independently selected from the group 
CH2 , CHR , CEO , SO2 , NH , and N - alkyl ; 

[ 0131 ] R ' is selected from the group absent , H , CH , CN , 
C1 - Cz alkyl ; 

[ 0132 ] R² is H or a C , -Cz alkyl ; 
[ 0133 ] R3 is selected from H , alkyl , substituted alkyl , 
alkoxy , substituted alkoxy ; 

[ 0134 ] R * is methyl or ethyl ; 
[ 0135 ] Ris H or halo ; 
[ 0136 ] Ris H or halo ; 
[ 0137 ] R of the CLM is H ; 
[ 0138 ] R ' is H or an attachment point for a PTM , a 
PTM ' , a chemical linker group ( L ) , a ULM , a CLM , a 
CLM ' , 

[ 0139 ] Q1 and Q2 are each independently C or N 
substituted with a group independently selected from H 
or C - Cz alkyl ; 

[ 0140 ] is a single or double bond ; and 
[ 0141 ] Rn comprises a functional group or an atom . 

[ 0142 ] In any of the embodiments described herein , the W , 
R ' , R2 , Q1 , Q2 , Q3 , Q4 , and Rn can independently be 
covalently coupled to a linker and / or a linker to which is 
attached one or more PTM , ULM , ULM ' , CLM or CLM ' 
groups . 
[ 0143 ] In any of the embodiments described herein , the 
R ' , R ?, Q1 , Q2 , Q3 , Q4 , and Rn can independently be 
covalently coupled to linker and / or a linker to which is 
attached one or more PTM , ULM , ULM ' , CLM or CLM ' 
groups . 
[ 0144 ] In any of the embodiments described herein , the 
Q1 , Q2 , Q3 , Q4 , and Rn can independently be covalently 
coupled to a linker and / or a linker to which is attached one 
or more PTM , ULM , ULM ' , CLM or CLM ' groups . 
[ 0145 ] In any aspect or embodiment described herein , Rn 
is modified to be covalently joined to the linker group ( L ) , 
a PTM , a ULM , a second CLM having the same chemical 
structure as the CLM , a CLM ' , a second linker , or any 
multiple or combination thereof . 
[ 014 ] Exemplary Linkers 
[ 0147 ] In certain embodiments , the compounds as 
described herein include one or more CLMs chemically 
linked or coupled to one or more PTMs ( e.g. , PTM and / or 
PTM ' ) , ULMs ( e.g. , ULM , ULM ' , and / or CLM ' ) via a 
chemical linker ( L ) . In certain embodiments , the linker 
group L is a group comprising one or more covalently 

connected structural units ( e.g. , -A ] ... ( A ) , - or - ( A ” , - ) , 
wherein A is a group coupled to PTM , and Aq is a group 
coupled to at least one of a ULM , a ULM ' , a CLM , a CLM ' , 
or a combination thereof . In certain embodiments , AP , links 
a CLM or CLM ' directly to another ULM , PTM , or com 
bination thereof . In other embodiments , A ” , links a CLM or 
CLM ' indirectly to another ULM , PTM , or combination 
thereof through A , 
[ 0148 ] In any aspect or embodiment described herein , the 
linker group L is a bond or a chemical linker group repre 
sented by the formula - ( A % ) ,, wherein A is a chemical 
moiety and q is an integer from 1-100 , and wherein L is 
covalently bound to the PTM and the ULM , and provides for 
sufficient binding of the PTM to the protein target and the 
ULM to an E3 ubiquitin ligase to result in target protein 
ubiquitination . 
[ 0149 ] In certain embodiments , the linker group is - ( A ™ ) , - , 
wherein 

[ 0150 ] - ( A ) , - is a group which is connected to at least 
one of a ULM moiety , a PTM moiety , or a combination 
thereof ; 

[ 0151 ] qof the linker is an integer greater than or equal 
to 1 ; 

[ 0152 ] each Al is independently selected from the group 
consisting of a bond , CRR , O , S , SO , SO ,, NR23 
SONR23 , SONR13 , CONR13 . NRL3CONR 
NRL3SO NR24 , CO , CRI = CR2 , C = C , SIR R22 
P ( ORI POORI , NR3CNCN ) NR24 , NR 30 
NCN ) , NR3CCCNO , NR4 , C3.ucycloalkyl 

optionally substituted with 0-6 R 1 and / or R22 groups , 
C5-13 spirocycloalkyl optionally substituted with 0-9 
RŽI and / or R22 groups , C3-1 heterocyclyl optionally 
substituted with 0-6 R 1 and / or R22 groups , C5-13 spiro 
heterocycloalkyl optionally substituted with 0-8 RI 
and / or RL2 groups , aryl optionally substituted with 0-6 
Ril and / or RL2 groups , heteroaryl optionally substi 
tuted with 0-6 RI and / or R22 groups , where RÃI or RL ?, 
each independently are optionally linked to other 
groups to form cycloalkyl and / or heterocyclyl moiety , 
optionally substituted with 0-4 R25 groups ; and 

[ 0153 ] R1 , R2 , RL3 , RN and RZS are , each indepen 
dently , H , halo , C1 - galkyl , OC1 - galkyl , SC1 - galkyl , 
NHC1 - galkyl , N ( C1 - galkyl ) 2 , C3-11 cycloalkyl , aryl , het 
eroaryl , C3-11 heterocyclyl , OC1-8cycloalkyl , SC1-8cy 
cloalkyl , NHC -scycloalkyl , N ( C - scycloalkyl ) 2 , NC 
8cycloalkyl ) ( C1 - galkyl ) , OH , NH2 , SH , SO2C1 - galkyl , 
P ( O ) ( OC1 - galkyl ) ( C1 - galkyl ) , P ( O ) ( OC1 - galkyl ) 2 , 
CC - C1 - galkyl , CCH , CH = CHC - galkyl ) , C ( C . 
salkyl ) -CH ( C1 - galkyl ) , C ( C1 - galkyl ) = C ( C1 - galkyl ) 2 , 
Si ( OH ) 3 , Si ( C1 - galkyl ) z , Si ( OH ) ( C1 - galkyl ) 2 , COC - 
salkyl , CO2H , halogen , CN , CF3 , CHF2 , CH2F , NO2 , 
SFS , SO NHC -galkyl , SO N ( C - galkyl ) 2 , SONHC 
salkyl , SON ( C1 - galkyl ) 2 , CONHC1 - galkyl , CON ( C1 
salkyl ) , N ( Cl - galkyl ) CONH ( C1 - galkyl ) , N ( C - galkyl ) 
CON ( C1 - galkyl ) 2 , NHCONH ( C1 - galkyl ) , NHCON ( C1 
salkyl ) 2 , NHCONH2 , N ( C1 - galkyl ) SO NH ( C1 - galkyl ) , 
N ( C1 - galkyl ) SO , N ( C - galkyl ) , NH SO NHC 
salkyl ) , NH SO N ( C1 - galkyl ) 2 , NH SO NHz . 

[ 0154 ] In certain embodiments , q of the linker is an integer 
greater than or equal to 0. In certain embodiments , q is an 
integer greater than or equal to 1 . 
[ 0155 ] In certain embodiments , e.g. , where q is greater 
than 2 , A , is a group which is connected to a ULM or ULM ' 
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X 1 ( CH2 ) O ( CH2 ) n - N N = ( CH2 ) 2 – NH 

( CH2 ) nO ( CH2 ) n a - ( CH2 ) , 

7 
- ( CH2 ) mO ( CH2 ) n N- ( CH2 ) – NH 

+ - ( CH2 ) mO ( CH2 ) n - N - ( CH2 ) . 

2 

( CH2 ) m 
N + 

moiety ( such as CLM or CLM ' ) , and A ’ , and A ” , are 
connected via structural units of the linker ( L ) . 
[ 0156 ] In certain embodiments , e.g. , where q of the linker 
is 2 , A ? q is a group which is connected to A ?, and to a ULM 
or a ULM ' moiety ( such as CLM or CLM ' ) . 
[ 0157 ] In certain embodiments , e.g. , where q of the linker 
is 1 , the structure of the linker group L is -A 1- , and A ” is 
a group which is connected to a ULM or ULM ' moiety ( such 
as CLM or CLM ' ) and a PTM moiety . 
[ 0158 ] In certain embodiments , the linker ( L ) comprises a 
group represented by a general structure selected from the 
group consisting of : 

[ 0159 ] NR ( CH2 ) n- ( lower alkyl ) - , -NR ( CH2 ) n 
( lower alkoxyl ) - , -NR ( CH2 ) n- ( lower alkoxyl ) 
OCH , - , -NR ( CH2 ) n- ( lower alkoxyl ) - ( lower alkyl ) 
OCH2 NR ( CH2 ) .- ( cycloalkyl ) - ( lower alkyl ) 
OCH , NR ( CH2 ) ,, - ( hetero cycloalkyl ) - , -NR 
( CH2CH2O ) .- ( lower alkyl ) -0_CH , -NR 
( CH2CH2O ) .- ( hetero cycloalkyl ) -0_CH2 -NR 
( CH2CH2O ) ,, - Aryl - 0 CH , NR ( CH2CH2O ) . 
( hetero aryl ) -0 CH2– NR ( CH2CH2O ) n- ( cyclo 
alkyl ) -O- ( hetero aryl ) -0 CH2- , -NR ( CH2CH2O ) n 
( cyclo alkyl ) -O - Aryl - 0 CH2- , NR ( CH2CH2O ) n 
( lower alkyl ) -NH - Aryl - 0 CH2 -NR ( CH2CH2O ) 
- ( lower alkyl ) -O - Aryl - CH2 , -NR ( CH2CH2O ) . 
cycloalkyl - O - Aryl- , NR ( CH2CH2O ) n - cycloalkyl - O 
( heteroaryl ) l- , -NR ( CH_CH2 ) , - ( cycloalkyl ) -O 
( heterocycle ) -CH2 , NR ( CH2CH2 ) n- ( heterocycle ) 
( heterocycle ) -CH , N ( R1R2 ) - ( heterocycle ) -CH2 ; 
where 
[ 0160 ] n of the linker can be 0 to 10 ; 
[ 0161 ] R of the linker can be H , lower alkyl ; 
[ 0162 ] R1 and R2 of the linker can form a ring with 

the connecting N. 
[ 0163 ] In certain embodiments , the AP group is repre 
sented by a general structure selected from the group con 
sisting of : 

[ 0164 ] N ( R ) - ( CH2 ) mO ( CH2 ) , O ( CH2 ) .- 0 
( CH2 ) p - O ( CH2 ) a O ( CH2 ) , - OCH2- , 0- ( CH2 ) 

O ( CH2 ) n O ( CH2 ) . O ( CH2 ) O ( CH2 ) a 0 
( CH2 ) , - OCH2- , 0 ( CH2 ) m_O ( CH2 ) ,, ( CH2 ) 

O ( CH2 ) , O ( CH2 ) , O ( CH2 ) , 0 % ; N ( R ) 
( CH2 ) mO ( CH2 ) , O ( CH2 ) .O ( CH2 ) , O ( CH2 ) 

O ( CH2 ) , — 0 % ; ( CH2 ) mO ( CH2 ) .— O ( CH2 ) 
O ( CH2 ) pO ( CH2 ) , O ( CH2 ) , O ( CH2 ) 

mO ( CH2 ) n O ( CH2 ) . O ( CH2 ) , O ( CH2 ) , O 
( CH2 ) , - OCH2 

o 

( CH2 ) m 

a - ( CH2 ) m + 
- ( CH2 ) m 

( CH2 ) m 

9 

- ( CH2 ) mO ( CH2 ) , N - ( CH2 ) , O ( CH2 ) p - ( CH2 ) m 

+ 
( CH2 ) m - N N ( CH2 ) , — NH 1 O 

O man - ( CH2 ) m ( CH2 ) n ) 
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NH 

-O ( CH2 ) mO ( CH2 ) „ O ( CH2 ) 2O ( CH2 ) 2OCH2 ; a 
NH 

t -O ( CH2 ) mO ( CH2 ) , OCH2 ; 

O ( CH2 ) mO ( CH2 ) , OCH2 ; and 

HN 

( CH2 ) mOCH2 ; 

a 
wherein 

O ( CH2 ) .O ( CH2 ) , O ( CH2 ) , O ( CH2 ) . — 
[ 0165 ] m , n , o , p , q , and r of the linker are independently 

0 , 1 , 2 , 3 , 4 , 5 , 6 ; 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , or 20 ; 

[ 0166 ] when the number is zero , there is no N - O or 
00 bond + 

HN -C ( CH3 ) = 0 ( CH2 ) , O ( CH? ) , 0 ( CH2 ) OCH ) ; [ 0167 ] R of the linker is H , methyl and ethyl ; 
[ 0168 ] X of the linker is H and F X 

NH 

-O ( CH2 ) O ( CH2 ) , O ( CH2 ) , O ( CH2 ) , OCH ; 
- ( CH2 ) mOCH2 

NH 

-O ( CH2 ) mO ( CH2 ) , O ( CH2 ) 2O ( CH2 ) 2OCH2 ; 

[ 0169 ] where m of the linker can be 2 , 3 , 4 , 5 ; 

XXX MX 
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[ 0170 ] where each n and m of the linker can independently 
be 0 , 1 , 2 , 3 , 4 , 5 , 6 . 

[ 0171 ] In any aspect or embodiment described herein , the 
AP group is selected from the group consisting of : 
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wherein each m and n is independently selected from 0 , 1 , 
2 , 3 , 4 , 5 , or 6 . 

[ 0172 ] In any aspect or embodiment described herein , A ? 
group is selected from the group consisting of : 
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wherein each m , n , o , p , q , and r is independently 0 , 1 , 2 , 
3,4,5,6,7,8,9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , or 20 . 

[ 0173 ] In any aspect or embodiment described herein , the 
AP group is selected from the group consisting of : 
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[ 0174 ] In additional embodiments , the linker ( L ) com 
prises a structure selected from , but not limited to the 
structure shown below , where a dashed line indicates the 
attachment point to the PTM or ULM moieties : 

( YLI ) o - 2 
WLI WL2 or 

mohen 
( YLI 10-2 

WLI WL2 

mobor groups taken 
wherein : 

[ 0175 ] Wži and W22 are each independently absent , a 
4-8 membered ring with 0-4 heteroatoms , optionally 
substituted with Rº , each Rº is independently a H , 
halo , OH , CN , CF3 , CZ - C6 alkyl ( linear , branched , 
optionally substituted ) , C , -C . alkoxy ( linear , branched , 
optionally substituted ) , or 2 R2 groups taken together 
with the atom they are attached to , form a 4-8 mem 
bered ring system containing 0-4 heteroatoms ; 

[ 0176 ] yli is each independently a bond , C.-C. alkyl 
( linear , branched , optionally substituted ) and optionally 
one or more C atoms are replaced with O ; or C1 - C6 
alkoxy ( linear , branched , optionally substituted ) ; 

[ 0177 ] n is 0-10 ; and 
[ 0178 ] a dashed line indicates the attachment point to 

the PTM or ULM moieties . 
[ 0179 ] In additional embodiments , the linker ( L ) com 
prises a structure selected from , but not limited to the 
structure shown below , where a dashed line indicates the 
attachment point to the PTM or ULM moieties : 

alkynyl , C1 - C6 alkyl ( linear , branched , optionally sub 
stituted ) , C7 - C , alkoxy ( linear , branched , optionally 
substituted ) , OC -zalkyl ( optionally substituted by 1 or 
more - F ) , OH , NH ,, NRÝRY , CN , or 2 R2 groups 
taken together with the atom they are attached to , form 
a 4-8 membered ring system containing 0-4 heteroa 
toms ; 

[ 0181 ] Y?l is each independently a bond , NRYZ1 O , S , 
NRYL2 , CRYLIRYL2 , CO , C = S , SO , SO2 , C , -Coalkyl 
( linear , branched , optionally substituted ) and optionally 
one or more C atoms are replaced with O ; C -C alkoxy 
( linear , branched , optionally substituted ) ; 

[ 0182 ] Q ' is a 3-6 membered alicyclic or aromatic ring 
with 0-4 heteroatoms , optionally bridged , optionally 
substituted with 0-6 R? , each R2 is independently H , 
C1-6 alkyl ( linear , branched , optionally substituted by 1 
or more halo , C1-6 alkoxyl ) , or 2 R2 
together with the atom they are attached to , form a 3-8 
membered ring system containing 0-2 heteroatoms ) ; 

[ 0183 ] R ¥ 1 , R ¥ 22 are each independently H , OH , C - 6 
alkyl ( linear , branched , optionally substituted by 1 or 
more halo , C1-6 alkoxyl ) , or R ' , R2 together with the 
atom they are attached to , form a 3-8 membered ring 
system containing 0-2 heteroatoms ) ; 

[ 0184 ] n is 0-10 ; and 
[ 0185 ] a dashed line indicates the attachment point to 

the PTM or ULM moieties . 
[ 0186 ] In additional embodiments , the linker group is 
optionally substituted ( polyethyleneglycol having between 
1 and about 100 ethylene glycol units , between about 1 and 
about 50 ethylene glycol units , between 1 and about 25 
ethylene glycol units , between about 1 and 10 ethylene 
glycol units , between 1 and about 8 ethylene glycol units and 
1 and 6 ethylene glycol units , between 2 and 4 ethylene 
glycol units , or optionally substituted alkyl groups interdis 
persed with optionally substituted , O , N , S , Por Si atoms . In 
certain embodiments , the linker is substituted with an aryl , 
phenyl , benzyl , alkyl , alkylene , or heterocycle group . In 
certain embodiments , the linker may be asymmetric or 
symmetrical . 
[ 0187 ] In any of the embodiments of the compounds 
described herein , the linker group may be any suitable 
moiety as described herein . In one embodiment , the linker is 
a substituted or unsubstituted polyethylene glycol group 
ranging in size from about 1 to about 12 ethylene glycol 
units , between 1 and about 10 ethylene glycol units , about 2 
about 6 ethylene glycol units , between about 2 and 5 
ethylene glycol units , between about 2 and 4 ethylene glycol 
units . 

[ 0188 ] In another embodiment , the present disclosure is 
directed to a compound which comprises a PTM group , 
which binds to a target protein or polypeptide , which is 
ubiquitinated by an ubiquitin ligase and is chemically linked 
directly to the ULM group ( such as CLM ) or through a 
linker moiety L , or PTM is alternatively a ULM ' group ( such 
as CLM ' ) which is also a ubiquitin ligase binding moiety , 
which may be the same or different than the ULM group as 
described above and is linked directly to the ULM group 
directly or through the linker moiety ; and L is a linker 
moiety as described above which may be present or absent 
and which chemically ( covalently ) links ULM to PTM , or a 
pharmaceutically acceptable salt , enantiomer , stereoisomer , 
solvate or polymorph thereof . 

( RP ) 0-6 ( YLI ) 0-2 WL2 or 

WLI O 

( R20-6 
( YLI ) o - 2 WL2 

WLI Q ? 

mho 
wherein : 

[ 0180 ] Wil and W12 are each independently absent , 
aryl , heteroaryl , cyclic , heterocyclic , C1-6 alkyl and 
optionally one or more C atoms are replaced with O , 
C1-6 alkene and optionally one or more C atoms are 
replaced with O , C1-6 alkyne and optionally one or 
more C atoms are replaced with O , bicyclic , biaryl , 
biheteroaryl , or biheterocyclic , each optionally substi 
tuted with Rº , each R is independently a H , halo , OH , 
CN , CF3 , hydroxyl , nitro , C = CH , C2-6 alkenyl , C2-6 
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[ 0189 ] In certain embodiments , the linker group L is a 
group comprising one or more covalently connected struc 
tural units independently selected from the group consisting 
of : 

aspects where the PTM group is a ULM group , the target 
protein for degradation may be the ubiquitin ligase itself ) . In 
certain preferred aspects , the linker may be linked to an 
optionally substituted alkyl , alkylene , alkene or alkyne 
group , an aryl group or a heterocyclic group on the ULM 
and / or PTM groups . 
[ 0191 ] In additional embodiments , q is an integer from 1 
to 100 , 1 to 90 , 1 to 80 , 1 to 70 , 1 to 60 , 1 to 50 , 1 to 40 , 
1 to 30 , 1 to 20 , or 1 to 10 . 
[ 0192 ] In certain embodiments , the linker ( L ) is selected 
from the group consisting of : 

X 
* 

N 
* * uporn moen 

* 

* 
* 

R ! } 

mehr N * 

R ! OH 

mu The X is selected from the group consisting of O , N , S , S ( O ) 
and SO2 ; n is integer from 1 to 5 ; R?l is hydrogen or alkyl , 

* 

N umbru 
is a mono- or bicyclic aryl or heteroaryl optionally substi 
tuted with 1-3 substituents selected from alkyl , halogen , 
haloalkyl , hydroxy , alkoxy or cyano ; 

non 

uhur N 

mar you 

uhur mirn 

is a mono- or bicyclic cycloalkyl or a heterocycloalkyl 
optionally substituted with 1-3 substituents selected from 
alkyl , halogen , haloalkyl , hydroxy , alkoxy or cyano ; and the 
phenyl ring fragment can be optionally substituted with 1 , 2 
or 3 substituents selected from the group consisting of alkyl , 
halogen , haloalkyl , hydroxy , alkoxy and cyano . In an 
embodiment , the linker group L comprises up to 10 cova 
lently connected structural units , as described above . 
[ 0190 ] Although the ULM group and PTM group may be 
covalently linked to the linker group through any group 
which is appropriate and stable to the chemistry of the linker , 
in preferred aspects of the present disclosure , the linker is 
independently covalently bonded to the ULM group and the 
PTM group preferably through an amide , ester , thioester , 
keto group , carbamate ( urethane ) , carbon or ether , each of 
which groups may be inserted anywhere on the ULM group 
and PTM group to provide maximum binding of the ULM 
group on the ubiquitin ligase and the PTM group on the 
target protein to be degraded . ( It is noted that in certain 

mbro o 
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[ 0193 ] In additional embodiments , the linker group is 
optionally substituted ( poly ) ethyleneglycol having between 
1 and about 100 ethylene glycol units , between about 1 and 
about 50 ethylene glycol units , between 1 and about 25 
ethylene glycol units , between about 1 and 10 ethylene 
glycol units , between 1 and about 8 ethylene glycol units and 
1 and 6 ethylene glycol units , between 2 and 4 ethylene 
glycol units , or optionally substituted alkyl groups interdis 
persed with optionally substituted , O , N , S , Por Si atoms . In 
certain embodiments , the linker is substituted with an aryl , 
phenyl , benzyl , alkyl , alkylene , or heterocycle group . In 
certain embodiments , the linker may be asymmetric or 
symmetrical . 
[ 0194 ] In any of the embodiments of the compounds 
described herein , the linker group may be any suitable 
moiety as described herein . In one embodiment , the linker is 
a substituted or unsubstituted polyethylene glycol group 
ranging in size from about 1 to about 12 ethylene glycol 
units , between 1 and about 10 ethylene glycol units , about 2 
about 6 ethylene glycol units , between about 2 and 5 
ethylene glycol units , between about 2 and 4 ethylene glycol 
units . 
[ 0195 ] Although the CLM ( or ULM ) group and PTM 
group may be covalently linked to the linker group through 
any group which is appropriate and stable to the chemistry 
of the linker , in preferred aspects of the present disclosure , 
the linker is independently covalently bonded to the CLM 
group and the PTM group preferably through an amide , 
ester , thioester , keto group , carbamate ( urethane ) , carbon or 
ether , each of which groups may be inserted anywhere on the 
CLM group and PTM group to provide maximum binding of 
the CLM group on the ubiquitin ligase and the PTM group 
on the target protein to be degraded . ( It is noted that in 
certain aspects where the PTM group is a ULM group , the 
target protein for degradation may be the ubiquitin ligase 
itself ) . In certain preferred aspects , the linker may be linked 
to an optionally substituted alkyl , alkylene , alkene or alkyne 
group , an aryl group or a heterocyclic group on the CLM 
and / or PTM groups . 
[ 0196 ] In certain embodiments , “ L ” can be linear chains 
with linear atoms from 4 to 24 , the carbon atom in the linear 
chain can be substituted with oxygen , nitrogen , amide , 
fluorinated carbon , etc. , such as the following : 

* 

+ 
+ 
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[ 0197 ] In certain embodiments , “ L ” can be nonlinear 
chains , and can be aliphatic or aromatic or heteroaromatic 
cyclic moieties , some examples of “ L ” include but not be 
limited to the following : 

mbay 
orkest 

HN har -0 - X - Y * - * + 
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oligopeptides and polypeptide sequences of sufficient length 
that they can bind to a PTM group according to the present 
disclosure . Any protein in a eukaryotic system or a microbial 
system , including a virus , bacteria or fungus , as otherwise 
described herein , are targets for ubiquitination mediated by 
the compounds according to the present disclosure . Prefer 
ably , the target protein is a eukaryotic protein . In certain 
aspects , the protein binding moiety is a haloalkane ( prefer 
ably a C , -C10 alkyl group which is substituted with at least 
one halo group , preferably a halo group at the distal end of 
the alkyl group , i.e. , away from the linker or CLM group ) , 
which may covalently bind to a dehalogenase enzyme in a 
patient or subject or in a diagnostic assay . 
[ 0202 ] PTM groups according to the present disclosure 
include , for example , include any moiety which binds to a 
protein specifically ( binds to a target protein ) and includes 
the following non - limiting examples of small molecule 
target protein moieties : Hsp90 inhibitors , kinase inhibitors , 
androgen receptor inhibitors , HDM2 & MDM2 inhibitors , 
compounds targeting Human BET Bromodomain - contain 
ing proteins , HDAC inhibitors , human lysine methyltrans 
ferase inhibitors , angiogenesis inhibitors , nuclear hormone 
receptor compounds , immunosuppressive compounds , and 
compounds targeting the aryl hydrocarbon receptor ( AHR ) , 
among numerous others . The compositions described below 
exemplify some of the members of these nine types of small 
molecule target protein binding moieties . Such small mol 
ecule target protein binding moieties also include pharma 
ceutically acceptable salts , enantiomers , solvates and poly 
morphs of these compositions , as well as other small 
molecules that may target a protein of interest . These bind 
ing moieties are linked to the ubiquitin ligase binding moiety 
preferably through a linker in order to present a target 
protein ( to which the protein target moiety is bound ) in 
proximity to the ubiquitin ligase for ubiquitination and 
degradation . 
[ 0203 ] Any protein , which can bind to a protein target 
moiety or PTM group and acted on or degraded by a 
ubiquitin ligase is a target protein according to the present 
disclosure . In general , target proteins may include , for 
example , structural proteins , receptors , enzymes , cell sur 
face proteins , proteins pertinent to the integrated function of 
a cell , including proteins involved in catalytic activity , 
aromatase activity , motor activity , helicase activity , meta 
bolic processes ( anabolism and catabolism ) , antioxidant activity , proteolysis , biosynthesis , proteins with kinase 
activity , oxidoreductase activity , transferase activity , hydro 
lase activity , lyase activity , isomerase activity , ligase activ 
ity , enzyme regulator activity , signal transducer activity , 
structural molecule activity , binding activity ( protein , lipid 
carbohydrate ) , receptor activity , cell motility , membrane 
fusion , cell communication , regulation of biological pro 
cesses , development , cell differentiation , response to stimu 
lus , behavioral proteins , cell adhesion proteins , proteins 
involved in cell death , proteins involved in transport ( includ 
ing protein transporter activity , nuclear transport , ion trans 
porter activity , channel transporter activity , carrier activity , 
permease activity , secretion activity , electron transporter 
activity , pathogenesis , chaperone regulator activity , nucleic 
acid binding activity , transcription regulator activity , extra 
cellular organization and biogenesis activity , translation 
regulator activity . Proteins of interest can include proteins 
from eurkaryotes and prokaryotes including humans as 
targets for drug therapy , other animals , including domesti 

NH - X - + NH * 
-X - Y 

NH 

wherein : 
[ 0198 ] “ X ” in above structures can be linear chain with 
atoms ranging from 2 to 14 , and the mentioned chain 
can contain heteroatoms such as oxygen ; and 

[ 0199 ] “ Y ” in above structures can be O , N , S ( O ) n ( n = 0 , 
1 , 2 ) . 

[ 0200 ] Exemplary PTMs 
[ 0201 ] In preferred aspects of the present disclosure , the 
PTM group is a group , which binds to target proteins . 
Targets of the PTM group are numerous in kind and are 
selected from proteins that are expressed in a cell such that 
at least a portion of the sequences is found in the cell and 
may bind to a PTM group . The term “ protein ” includes 
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cated animals , microbials for the determination of targets for 
antibiotics and other antimicrobials and plants , and even 
viruses , among numerous others . 
[ 0204 ] In still other embodiments , the PTM group is a 
haloalkyl group , wherein said alkyl group generally ranges 
in size from about 1 or 2 carbons to about 12 carbons in 
length , often about 2 to 10 carbons in length , often about 3 
carbons to about 8 carbons in length , more often about 4 
carbons to about 6 carbons in length . The haloalkyl groups 
are generally linear alkyl groups ( although branched - chain 
alkyl groups may also be used ) and are end - capped with at 
least one halogen group , preferably a single halogen group , 
often a single chloride group . Haloalkyl PT , groups for use 
in the present disclosure are preferably represented by the 
chemical structure ( CH2 ) , - Halo where v is any integer 
from 2 to about 12 , often about 3 to about 8 , more often 
about 4 to about 6. Halo may be any halogen , but is 
preferably Cl or Br , more often Cl . 
[ 0205 ] In another embodiment , the present disclosure pro 
vides a library of compounds . The library comprises more 
than one compound wherein each composition has a formula 
of A - B , wherein A is a ubiquitin pathway protein binding 
moiety ( preferably , an E3 ubiquitin ligase moiety as other 
wise disclosed herein ) and B is a protein binding member of 
a molecular library , wherein A is coupled ( preferably , 
through linker moiety ) to B , and wherein the ubiquitin 
pathway protein binding moiety recognizes an ubiquitin 
pathway protein , in particular , an E3 ubiquitin ligase , such 
as cereblon . In a particular embodiment , the library contains 
a specific cereblon E3 ubiquitin ligase binding moiety bound 
to random target protein binding elements ( e.g. , a chemical 
compound library ) . As such , the target protein is not deter 
mined in advance and the method can be used to determine 
the activity of a putative protein binding element and its 
pharmacological value as a target upon degradation by 
ubiquitin ligase . 
[ 0206 ] The present disclosure may be used to treat a 
number of disease states and / or conditions , including any 
disease state and / or condition in which proteins are dysregu 
lated and where a patient would benefit from the degradation 
of proteins . 
[ 0207 ] In an additional aspect , the description provides 
therapeutic compositions comprising an effective amount of 
a compound as described herein or salt form thereof , and a 
pharmaceutically acceptable carrier , additive or excipient , 
and optionally an additional bioactive agent . The therapeutic 
compositions modulate protein degradation in a patient or 
subject , for example , an animal such as a human , and can be 
used for treating or ameliorating disease states or conditions 
which are modulated through the degraded protein . In cer 
tain embodiments , the therapeutic compositions as described 
herein may be used to effectuate the degradation of proteins 
of interest for the treatment or amelioration of a disease , e.g. , 
cancer ( such as prostate cancer ) and Kennedy's Disease . In 
certain additional embodiments , the disease is prostate can 

pharmaceutically acceptable carrier , additive or excipient , 
and optionally an additional bioactive agent , wherein the 
composition is effective for treating or ameliorating the 
disease or disorder or symptom thereof in the subject . The 
method according to the present disclosure may be used to 
treat a large number of disease states or conditions including 
cancer , by virtue of the administration of effective amounts 
of at least one compound described herein . The disease state 
or condition may be a disease caused by a microbial agent 
or other exogenous agent such as a virus , bacteria , fungus , 
protozoa or other microbe or may be a disease state , which 
is caused by overexpression of a protein , which leads to a 
disease state and / or condition . 
[ 0209 ] In another aspect , the description provides methods 
for identifying the effects of the degradation of proteins of 
interest in a biological system using compounds according 
to the present disclosure . 
[ 0210 ] The term “ target protein ” is used to describe a 
protein or polypeptide , which is a target for binding to a 
compound according to the present disclosure and degrada 
tion by ubiquitin ligase hereunder . Such small molecule 
target protein binding moieties also include pharmaceuti 
cally acceptable salts , enantiomers , solvates and polymorphs 
of these compositions , as well as other small molecules that 
may target a protein of interest . These binding moieties are 
linked to CLM or ULM groups through linker groups L. 
[ 0211 ] Target proteins which may be bound to the protein 
target moiety and degraded by the ligase to which the 
ubiquitin ligase binding moiety is bound include any protein 
or peptide , including fragments thereof , analogues thereof , 
and / or homologues thereof . Target proteins include proteins 
and peptides having any biological function or activity 
including structural , regulatory , hormonal , enzymatic , 
genetic , immunological , contractile , storage , transportation , 
and signal transduction . In certain embodiments , the target 
proteins include structural proteins , receptors , enzymes , cell 
surface proteins , proteins pertinent to the integrated function 
of a cell , including proteins involved in catalytic activity , 
aromatase activity , motor activity , helicase activity , meta 
bolic processes ( anabolism and catabolism ) , antioxidant 
activity , proteolysis , biosynthesis , proteins with kinase 
activity , oxidoreductase activity , transferase activity , hydro 
lase activity , lyase activity , isomerase activity , ligase activ 
ity , enzyme regulator activity , signal transducer activity , 
structural molecule activity , binding activity ( protein , lipid 
carbohydrate ) , receptor activity , cell motility , membrane 
fusion , cell communication , regulation of biological pro 
cesses , development , cell differentiation , response to stimu 
lus , behavioral proteins , cell adhesion proteins , proteins 
involved in cell death , proteins involved in transport ( includ 
ing protein transporter activity , nuclear transport , ion trans 
porter activity , channel transporter activity , carrier activity , 
permease activity , secretion activity , electron transporter 
activity , pathogenesis , chaperone regulator activity , nucleic 
acid binding activity , transcription regulator activity , extra 
cellular organization and biogenesis activity , translation 
regulator activity . Proteins of interest can include proteins 
from eukaryotes and prokaryotes , including microbes , 
viruses , fungi and parasites , including humans , microbes , 
viruses , fungi and parasites , among numerous others , as 
targets for drug therapy , other animals , including domesti 
cated animals , microbials for the determination of targets for 
antibiotics and other antimicrobials and plants , and even 
viruses , among numerous others . 

cer . 

[ 0208 ] In alternative aspects , the present disclosure relates 
to a method for treating a disease state or ameliorating the 
symptoms of a disease or condition in a subject in need 
thereof by degrading a protein or polypeptide through which 
a disease state or condition is modulated comprising admin 
istering to said patient or subject an effective amount , e.g. , 
a therapeutically effective amount , of at least one compound 
as described hereinabove , optionally in combination with a 






























































































































































































































































































































































































































































































































