In some examples, the compounds described herein exhibit a value of B-arrestin
(GLP1R) EC50 > 1 uM.
In some examples, the peptide-based chemical entities:
e exhibit a value of cCAMP (GLP1R) EC50 of less than about 10 nM, 5 nM,
5 or 1 nM (e.g., less than about 1 nM);
e exhibit a value of cAMP (GIPR) EC50 of less than about 100 nm, 50 nM,
or 10 nM (e.g., less than about 10 nM) or are GIPR antagonists;
e cxhibit a value of B-arrestin (GLP1R) EC50 > 1 uM; and
e stimulate glucose clearance in vivo (GTT test) without causing aversion

10 (nausea)

In one example, the featured peptide-based chemical entities include compounds of
Formula (1), or a pharmaceutically acceptable salt thereof:

Q R2R?”O
w

R** °N N~
| al |

R’ R* (Formula 1)

15 in which R*, R%, R?, R?’, a1, R* and W can be as defined anywhere herein.



8a

In one aspect, the present disclosure refers to a compound, or pharmaceutically
acceptable salt thereof, wherein the compound is selected from the group consisting of:

o) ! o)
HO \H/\/\/\/\/\/W\/\)j\oH
o}
0 N 0
o) N/\/ \/\O/\n/ \/\O/\/ \)J\
H
F
o)
/\)L HsC CHs
F EGTFTSDYSI )Q”/LDKIAQ AFVQWLIAGGPSSGAPPPS-NH,
HyC" G, M
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o]

HO \H/\/\/\/\/\/\/\/\/\)J\OH

(o)

H
o N/\/O\/\O/\H/N\/\O/\/OJJ\

HaC_ CHs
/@ /\)LEGTFTSDYg\ LDKlAQ\ AFVQWLIAGGPSSGAPPPS-NH,

H3C CH3
0] H 0
O

o N/\/OV\O/\H/NV\O/\/O\)J\NH

HsC_ CHs
@ /\)J\EGTFTSDYSI )QWLDKlAQ AFVQWLIAGGPSSGAPPPS-NH,

HsC™ CH, H
o]
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o N/\/O\/\O/YN\/\O/\/O\)kNH

HiC._ CHj

_N AQ. EFIEYLIEGGPSSGAPPPS-NH
@ . %TSM Lo ¢ o :

H3C CHs, (6}

e O
NH2

ZT

OH
0]

/\/O\/\O/\H/N\/\O/\/O\)J\NH
(o]

/\)J\EGTFTSDYSI %J\LDKIAQ\ AFVQWLIAGGPSSGAPPPS-NH,
HaC' CH, I

, and
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ZT

OH

o

N/\/O\/\O N\/\O/\/O\)J\NH

HsC CH,
% /\)LEE\E&H/TSDY& LDKlAQ AFVQWLIAGGPSSGAPPPS-NH,
(6] .

In one aspect, the present disclosure refers to a compound, or pharmaceutically

acceptable salt thereof, wherein the compound is selected from the group consisting of:
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Compound 101,
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Compound 102,
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Compound 257, and



8kkkk

Compound 280.
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In one example, pharmaceutical compositions are featured that include a chemical
entity described herein (e.g., a compound described generically or specifically herein or a
pharmaceutically acceptable salt thereof or compositions containing the same) and one or
more pharmaceutically acceptable excipients. In one aspect, the present disclosure refers
to a pharmaceutical composition comprising the compound, or pharmaceutically
acceptable salt thereof, disclosed herein and one or more pharmaceutically acceptable

excipients.

In one example, methods for modulating (e.g., agonizing, partially agonizing, or
antagonizing) GLP-1R and/or GIPR activities are featured that include contacting GLP-1R
and/or GIPR with a chemical entity described herein (e.g., a compound described
generically or specifically herein or a pharmaceutically acceptable salt thereof or
compositions containing the same). In one aspect, the present disclosure refers to a method
of modulating GLP-1R or GIPR activity, comprising contacting GLP-1R or GIPR with the
compound or pharmaceutically acceptable salt thereof disclosed herein or the
pharmaceutical composition disclosed herein, wherein the method is carried out in vitro.
Methods include in vitro methods, e.g., contacting a sample that includes one or more cells,
each independently comprising one or more of GLP-1R and/or GIPR with the chemical

entity. Methods can also include in vivo methods;
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e.g., administering the chemical entity to a subject (e.g., a human) having a disease,
disorder, or condition in which modulation of GLP-1R and/or GIPR signaling is beneficial for
the treatment of the underlying pathology and/or symptoms and/or progression of the disease,
disorder, or condition (e.g., diabetes; e.g., NASH; e.g., obesity). In vivo methods include, but
are not limited to modulating (e.g., increasing) insulin levels and modulating (e.g., decreasing)
glucose levels in a subject (e.g., a human). In some of the foregoing examples, said methods
of modulating are achieved without substantially stimulating B-arrestin signaling; e.g., without
stimulating the recruitment of B-arrestin to a G-protein coupled receptor (e.g., GLP-1R); e.g.,
without stimulating the formation of a complex (e.g., a signaling complex) between B-arrestin
and a G-protein coupled receptor (e.g., GLP-1R). In some of the foregoing examples, said
methods of modulating are achieved without causing aversion or nausea.

In one aspect, the present disclosure refers to use of the compound or pharmaceutically
acceptable salt thereof disclosed herein or the pharmaceutical composition disclosed herein in
the manufacture of a medicament for improving glycemic control in a subject with type 2
diabetes mellitus, wherein the medicament is to be subcutaneously administered to the subject
in need thereof.

In a further example, methods of treatment of a disease, disorder, or condition are
featured, in which modulation of GLP-1R and/or GIPR signaling is beneficial for the treatment
of the underlying pathology and/or symptoms and/or progression of the disease, disorder, or
condition. The methods include administering to a subject in need of such treatment an
effective amount of a chemical entity described herein (e.g., a compound described generically
or specifically herein, a pharmaceutically acceptable salt thereof, or compositions containing
the same).

In another example, this disclosure features methods of treating a subject having a
disease, disorder, or condition in which modulation of GLP-1R and/or GIPR signaling is
beneficial for the treatment of the underlying pathology and/or symptoms and/or progression
of the disease, disorder, or condition. The methods include administering a chemical entity
described herein (e.g.,, a compound described generically or specifically herein, a
pharmaceutically acceptable salt thereof or compositions containing the same) in an amount
effective to treat the disease, disorder, or condition.

In a further example, methods of treatment are featured that include administering to a
subject chemical entity described herein (e.g., acompound described generically or specifically
herein, a pharmaceutically acceptable salt thereof, or compositions containing
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In one aspect, the present disclosure refers to use of the compound or pharmaceutically
acceptable salt thereof disclosed herein or the pharmaceutical composition disclosed herein in the
manufacture of a medicament for treating obesity in a subject, wherein the medicament is to be
subcutaneously administered to the subject in need thereof.

In one aspect, the present disclosure refers to use of the compound or pharmaceutically
acceptable salt thereof disclosed herein or the pharmaceutical composition disclosed herein in the
manufacture of a medicament for treating diabetes in a subject, wherein the medicament is to be
subcutaneously administered to the subject in need thereof.

In one aspect, the present disclosure refers to use of the compound or pharmaceutically
acceptable salt thereof disclosed herein or the pharmaceutical composition disclosed herein in the
manufacture of a medicament for treating metabolic syndrome, impaired glucose tolerance, insulin
resistance, non-alcoholic steatohepatitis (NASH), fatty liver disease, steatohepatitis, mild cognitive
impairment (MCI), Alzheimer's disease (AD), Parkinson's disease (PD), anxiety, dementia,
traumatic brain injury, Huntington's chorea, tardive dyskinesia, hyperkinesia, mania, Morbus
Parkinson, steel-Richard syndrome, Down's syndrome, myasthenia gravis, nerve trauma, brain
trauma, vascular amyloidosis, cerebral hemorrhage | with amyloidosis, brain inflammation,
Friedrich's ataxia, acute confusion disorder, amyotrophic lateral sclerosis (ALS), glaucoma,
Creutzfeldt-Jakob Disease, bovine spongiform encephalopathy, chronic wasting syndrome,
osteoporosis, poor bone strength, osteopenia, Paget's disease, osteolytic metastasis in cancer
patients, or osteodystrophy in liver disease; or altered bone metabolism caused by renal failure or
hemodialysis, bone fracture, bone surgery, aging, pregnancy, and malnutrition in a subject, wherein
the medicament is to be subcutaneously administered to the subject in need thereof.

In another example, this disclosure features methods for screening a candidate
compound for treatment of a disease, disorder, or condition, in which modulation of GLP-1R
and/or GIPR is beneficial for the treatment of the underlying pathology and/or symptoms
and/or progression of the disease, disorder, or condition; the method comprising:

(a) contacting the candidate compound with (i) a B-Arrestin-coupled GPCR receptor
signaling complex or (ii) one or more GPCR receptor signaling complexes that are not
complexed with B-arrestin (e.g., uncoupled GLP-1R and/or uncoupled GIPR); and

(b) detecting (i) the disruption of the b-arrestin coupled complex; or (ii) detecting the
formation of the signaling complex in the absence of b-arrestin coupling; wherein the candidate
compound modulates (e.g., agonizes, partially agonizes) GLP-1R and/or GIPR.

In certain examples, the methods further include selecting a candidate compound that
exhibits a value of B-arrestin (GLP-1R) ECso > 1 pM.

The methods can further include identifying the subject.

The methods can further include administering one or more other therapeutic agents
(e.g., in combination with a chemical entity described herein).

Examples can include one of more of the following advantageous properties.

In some examples, the compounds described herein exhibit a value of AUC Score of
0-25% of vehicle, which corresponds to a finding of maximal decrease in glucose excursion
compared to control.

In some examples, the compounds described herein exhibit a value of cCAMP (GLP-
1R) ECs of less than about 1 nM, which is indicative that the compound is a relatively potent
GLP-1R agonist.

In some examples, the compounds described herein exhibit a value of cCAMP (GLP-
1R) Emax of greater than about 80%, which is indicative that the compound is an agonist that
can fully activate GLP-1R.
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WHAT IS CLAIMED IS:
1. A compound, or pharmaceutically acceptable salt thereof, wherein the compound is

selected from the group consisting of:

N
HO \”/\/\/\/\/\/\/\/\/\)j\OH
© O
0 N o N
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F (0] O
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H3C CH3 H H H
o )
H O
HO \H/\/\/\/\/\/\/\/\/\)J\OH

o /\/O\/\o/\n/N\/\O/\/O\)LNH

H C CH3
/@(\k /\)J\EGTFTSDYSI\N ><H/|_DK|AQ\N AFVQWLIAGGPSSGAPPPS-NH;

HoC' CH, 1 Ho g H 9
0] H 0
HO \”/\/\/\/\/\/\/\/\/\)J\OH
o)

N/\/O\/\O/\ﬂ/ N \/\O/\/OJL NH

HaC_CHs
/©§(u\ /\)J\EGTFTSDYSI )QWLDKlAQ AFVQWLIAGGPSSGAPPPS-NH,
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CHs
H3C NH2
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HO OH
o)
N/\/O\/\O/\H/N\/\O/\/O\)J\NH
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! o)
HO OH
o)
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F O
VL G ot
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The compound or pharmaceutically acceptable salt of claim 1, wherein the compound is:

O H O
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HsC_ CHs
@ /\)J\EGTFTSDYSI\ )Q[rLDKlAQ AFVQWLIAGGPSSGAPPPS-NH,

H3C CH3
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3. A compound, or pharmaceutically acceptable salt thereof, wherein the compound is

selected from the group consisting of:
Reuy
Y, j‘j e )i'wm)i'wﬁ
HN HZN
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Compound 101,
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Compound 102,
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Compound 104,
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Compound 108,
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Compound 112,
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Compound 114,
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Compound 116,
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Compound 118,
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Compound 120,
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Compound 128,
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Compound 130,
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Compound 146,
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Compound 172,
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Compound 180,
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Compound 186,
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Compound 252,
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4. The compound or pharmaceutically acceptable salt of claim 3, wherein the compound is:
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Compound 254.
5. The compound of any one of claims 1-4.
10 6. The pharmaceutically acceptable salt of any one of claims 1-4.

7. A pharmaceutical composition comprising the compound, or pharmaceutically acceptable

salt thereof, of any one of claims 1-6 and one or more pharmaceutically acceptable excipients.
15 8. A method of modulating GLP-1R or GIPR activity, comprising contacting GLP-1R or
GIPR with the compound or pharmaceutically acceptable salt thereof of any one of claims 1-6 or

the pharmaceutical composition of claim 7, wherein the method is carried out in vitro.

0. The method of claim 8, wherein the method agonizes GLP-1R and/or GIPR.
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10. Use of the compound or pharmaceutically acceptable salt thereof of any one of claims 1-6
or the pharmaceutical composition of claim 7 in the manufacture of a medicament for improving
glycemic control in a subject with type 2 diabetes mellitus, wherein the medicament is to be

subcutaneously administered to the subject in need thereof.

11. Use of the compound or pharmaceutically acceptable salt thereof of any one of claims 1-6
or the pharmaceutical composition of claim 7 in the manufacture of a medicament for treating
obesity in a subject, wherein the medicament is to be subcutaneously administered to the subject

in need thereof.

12. The use of claim 10 or 11, wherein the subject has one or more comorbidities, optionally

pre-diabetes, hypertension, or dyslipidemia.

13.  The use of claim 11 or 12, wherein the subject has type 2 diabetes mellitus.

14. Use of the compound or pharmaceutically acceptable salt thereof of any one of claims 1-6
or the pharmaceutical composition of claim 7 in the manufacture of a medicament for treating
diabetes in a subject, wherein the medicament is to be subcutaneously administered to the subject

in need thereof.

15.  The use of claim 14, wherein the diabetes is type 2 diabetes mellitus.

16. The use of any one of claims 10-15, wherein the medicament is to be administered to the

subject in combination with a diet therapy or an exercise therapy.

17. Use of the compound or pharmaceutically acceptable salt thereof of any one of claims 1-6
or the pharmaceutical composition of claim 7 in the manufacture of a medicament for treating
metabolic syndrome, impaired glucose tolerance, insulin resistance, non-alcoholic steatohepatitis
(NASH), fatty liver disease, steatohepatitis, mild cognitive impairment (MCI), Alzheimer's
disease (AD), Parkinson's disease (PD), anxiety, dementia, traumatic brain injury, Huntington's
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chorea, tardive dyskinesia, hyperkinesia, mania, Morbus Parkinson, steel-Richard syndrome,
Down's syndrome, myasthenia gravis, nerve trauma, brain trauma, vascular amyloidosis, cerebral
hemorrhage | with amyloidosis, brain inflammation, Friedrich's ataxia, acute confusion disorder,
amyotrophic lateral sclerosis (ALS), glaucoma, Creutzfeldt-Jakob Disease, bovine spongiform
encephalopathy, chronic wasting syndrome, osteoporosis, poor bone strength, osteopenia, Paget's
disease, osteolytic metastasis in cancer patients, or osteodystrophy in liver disease; or altered
bone metabolism caused by renal failure or hemodialysis, bone fracture, bone surgery, aging,
pregnancy, and malnutrition in a subject, wherein the medicament is to be subcutaneously

administered to the subject in need thereof.

18.  The use of any one of claims 10-17, wherein the subject is a human.
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