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POLYMORPHIC FORMS AND SALTS OF A GLP-1R AGONIST

CROSS-REFERENCE TO RELATED APPLICATIONS
This apphication claims priority to, and the benefit of, International Application No.
PCT/CN2Z023/084794, filed on March 29, 2023, the entire contents of which are incorporated
herein by reference.
BACKGROUND

Diabetes 13 a major public health concern because of its increasmg prevalence and
associated health risks. The disease is characterized by lugh levels of blood glucose resplting
from defects in insulin production, msulin action, or both. Two major forms of diabetes are
recognized, Tvpe | and Type 2. Type | diabetes (T1D) develops when the body’s immune
system destrovs pancreatic beta cells, the only cells in the body that make the hormone msulin
that regulates blood glucose. To survive, people with Type 1 diabetes must have insohin
admuustered by mjection or a pump. Type 2 diabetes mellitus (T2DM) usually begins with
either insulin resistance or when there s nsufficient production of msulin to maintain an
acceptable glucose level.

Currently, various pharmacological approaches arc  available for treating
hyperglycenua and subsequently, T2DM (Hampp, C. et al. Use of Antidiabetic Drugs in the
U.S., 2003-2012, Diabetes Care 2014, 37, 1367-1374). One of them is glucagon-like peptide-
1 receptor (GLP-1R) agomists {e.g., liraglutide, albiglutide, exenatide, hxisenatide, dulaglatide,
semaglutide), which enhance secretion of insulin by acting on the pancreatic beta~cells.
Marketed GLP-1R agomsts are peptides administered by subecutancous injection. Liraglatide
1s additionally approved for the treatment of obesity.

GLP-1 is a 30 amino acid long incretin hormone secreted by the L-cells i the intestine
m response to mgestion of food. GLP-1 bas been shown to stunulate msulin secretion in a
physiological and glucose-dependent manner, decrease glucagon secretion, inlubit gastric
emptying, decrease appetite, and stimulate proliferation of beta-cells. In non-clinical
experiments GLP-1 promotes continued beta-cell competence by stimulating transcription of
genes mmportant for glucose-dependent iusulin secretion and by promoting beta-cell neogenesis
{Meier et al. Biodrugs. 2003 17 (2): 93-102).

in a healthy individual, GLP-1 plavs an important role regulating post-prandial blood
glucose levels by stimulating glucose-dependent insulin secretion by the pancreas resulting in

mereased glucose absorption n the peniphery. GLP-1 also suppresses glucagon secretion,
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leading to reduced hepatic glucose output. In addition, GLP-1 delays gastric emptyving and
slows small bowel motility delaying food absorption. In people with T2DM, the nommal post-
prandial rnise in GLP-~1 s absent or reduced (Vilsboll T, et al. Diabetes. 2001 50; 609-613).

Holst (Physiol. Rev. 2007, 87, 1409} and Meier {(Nat. Rev. Endocrinol. 2012, 8, 728)
describe that GLP-1 receptor agonists, such as hraglutide and exendin-4, have 3 major
pharmmacological activities o tmprove glycemic control in patiends with T2DM by reducing
fasting and postprandial glucose (FPG and PPG) (1) increased glucose-dependent insulin
secretion {improved first- and second-phase), (1) glucagon suppressing activity under
hyperglyeemic conditions, (i1t} delay of gastric emptying rate resulting 1o retarded absorption
of meal-derived glucose.

There remains a need of developing GLP-1 receptor agonists for an easily-
administered prevention and/or treatment for cardiometabolic and associated discases. The

present disclosure provides solid forms of a GLP-1R agonist.

SUMMARY

Disclosed herein solid forms of 2-{({4-(6-{{4-cvanc-2-fluorcbenzyljoxypyndin-2-
vhpipendin-1-vhmethyvl)-1-(thiazol-5-yimethyl)- I H-benzo{d imidazole-6-carboxylic acid
{Comapound 1}, including schd forms of Compound 1, salts of Compound 1 and solid forms
thereof, inclading crystalline forms of Compound 1 and salts thereof, as well as polymorphs
of Compound 1 and salts of Compound 1.

Also disclosed are methods for making the salis and solid forms and methods for
using the salts and solid forms of Compound 1. In some embodiments, the solid form of
Compound 1 is a form of the free form of the compound, such as polvmorph of the free form
of the compound. In other embodiments, the solid form of Compound 1 is a salt, and may be
a polymorph of the salt.

Also disclosed herein are methods for using the forms of Compound 1, such asa
method for using form of Compound 1as a GLP-1R agonist, including, without Hmitation the
use of Compound | as a therapy 1n a disease or disorder modulated by GLP-1R.

The foregomng and other objects, features, and advantages of the mvention will
become more apparent from the following detailed deseription, which proceeds with

reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 provides an XRPD pattern of Meglunune salt Type A
2
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FIG. 2 provides a TGA curve of Meglimine salt Type A
FIG. 3 provides a DSC curve of Meglumine salt Type A
FIG. 4 provides a DVS plot of Meglunune salt Type A
FIG. 8 provides an XRPD pattern of Fumarate Type A
FI1G. 6 provides a TGA curve of Fumarate Tyvpe A

FiG, 7 provides a DSC curve of Fumarate Type A

F1G. 8 provides a DVS plot of Fumarate Type A

FIG. 9 provides an XRPD pattern of Potassium Salt Tvpe A
FIG. 19 provides a TGA corve of Potassiam Salt Type A
FIG. 11 provides a DSC curve of Potasstum Salt Tvpe A
FIG. 12 provides a DVS plot of Potassium Salt Type A
FIG. 13 provides an XRPD pattorn of Tris salt Tvpe €
FiG, 14 provides a TGA curve of Tris salt Type C

FIG, 15 provides a DSC curve of Tnis salt Type €

FIG. 16 provides a DVS plot of Tris salt Type C

FIG. 17 provides an XRPD pattern of HCL salt Type A
FIG. 18 provides a TGA curve of HC salt Type A

FIG. 19 provides a DSC curve of HCl salt Type A

FIG. 28 provides an XRPD pattern of Sulfate Type A
FiG, 21 provides a TGA curve of Sulfate Type A

FiG. 22 provides a DSC curve of Sulfate Type A

FIG. 23 provides an XRPD pattern of Sulfate Tvpe B
Fis. 24 provides a TGA curve of Sulfate Type B

FIG. 25 provides a DSC curve of Sulfate Tvpe B

FIG. 26 provides an XRPD pattern of Sulfate Tvpe C
FIG. 27 provides a TGA curve of Sulfate Tvpe €

Fi1G. 28 provides a DSC carve of Sulfate Type C

FiG, 29 provides an XRPD pattern of Phosphate Type A
FIG. 38 provides a TGA curve of Phosphate Type A
FIG. 31 provides a DSC curve of Phosphate Type A
FIG. 32 provides an XRPD pattern of Tartrate Type A
FIG. 33 provides a TGA curve of Tartrate Type A

FIG. 34 provides a DSC curve of Tartrate Type A

FIG. 35 provides an XRPD pattern of Meaylate Type A
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. 36 provides a TGA curve of Mesylate Type A

37 provides a BSC curve of Mesylate Type A

38 provides an XRPD pattern of Tosvlate Tvpe A

3% provides a TGA curve of Tosylate Type A

48 provides a DSC carve of Tosvlate Type A

41 provides an XRPD pattern of Tosviate Type B

42 provides a TGA curve of Tosvlate Type B

43 provides a DSC curve of Toaylate Type B

. 44 provides an XRPD pattern of Arginine salt Type A
. 48 provides a TGA curve of Argiiune salt Type A

. 46 provides a DSC curve of Argimine salt Tvpe A

. 47 provides an XRPD pattern of Arginine salt Type B
. 48 provides a TGA curve of Arginine salt Type B

49 provides a DSC curve of Argimine salt Type B

30 provides an XRPD pattern of Lysine salt Type A
51 provides a TGA carve of Lyvsine salt Type A

52 provides a DSC curve of Lysine salt Type A

53 provides an XRPD pattern of Lysine salt Type B
54 provides a TGA curve of Lysine salt Type B

8% provides a DSC curve of Lysine salt Type B

56 provides an XRPD pattern of Sodium sali Type A
57 provides a TGA curve of Sodium salt Type A

58 provides a BSC curve of Sodnum salt Type A

59 provides an XRPD pattern of Potassium salt Type B
61 provides a TGA curve of Potassium salt Tvpe B

61 provides a DSC curve of Potassium salt Tvpe B

62 provides an XRPD pattern of Cholime salt Type A
63 provides a TGA curve of Choline salt Type A

64 provides a DSC curve of Choline salt Type A

65 provides an XRPD pattern of Ammonium salt Tvpe A
66 provides a TGA curve of Anynonium salt Type A
&7 provides a DSC curve of Ammonturn salt Type A
68 provides an XRPD pattern of Ammonium salt Type B
69 provides a TGA curve of Ammoniim salt Type B
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78 provides a DSC curve of Ammonium salt Type B
71 provides an XRPD pattern of Tris salt Type A

72 provides a TGA curve of Tris salt Type A

73 provides a DSC curve of Tris salt Type A

74 provides an XRPD pattern of Tris salt Tvpe B

78 provides a TGA curve of Tris salt Type B

76 provides a DSC curve of Tris salt Type B

77 provides an XRPD pattern of Meglumine salt Type B
78 provides a TGA curve of Meglumine salt Tvpe B
79 provides a DSC curve of Meglumine salt Tvpe B
86 provides an XRPD pattern of Meglumine salt Tvpe €
81 provides a TGA curve of Meglumine salt Type C
82 provides a DSC curve of Meglumine salt Type €
83 provides an XRPD pattern of Freeform Type A
84 provides a TGA curve of Freeform Type A

85 provides a BSC curve of Freeform Type A

. 86 provides an XRPD pattern of Freeform Type B
87 provides a TGA curve of Freefoom Tyvpe B

88 provides a DSC curve of Freeform Type B

89 provides an XRPD pattern of Freeform Type C
90 provides a TGA curve of Freeform Type C

91 provides a DSC curve of Freeform Tyvpe C

92 provides a BVS plot of Freeform Type €

23 provides an XRPD pattern of Freeform Type D
94 provides a TGA curve of Freefoom Type D

98 provides a DSC curve of Freeform Type D

96 provides an XRPD pattern of Freeform Type E
97 provides a TGA curve of Freeform Type E

98 provides a DSC curve of Freeform Type E

99 provides an XRPD pattern of Freeform Tyvpe F
190 provides an XRPD pattern of Freeform Type G
161 provides a TGA curve of Freeform Tyvpe G

162 provides a BSC curve of Freeform Type G

. 183 provides an XRPD pattern of Freeform Type H

>



15

WO 2024/206647 PCT/US2024/021994

FiG.
FiG.
FIG.
FiG.
FiG.
FiG.
¥iG,
FiG.
FiG.
FiG.
FiG.
FiG.
¥iG,
FiG,
FiG.
FiG.
Fis.
FiG.
FiG.
FiG.
FiG,
Fid.
FiG.
FiG.
FIG.
FiG.
FiG,
FigG,
FiG.
FiG.
FiG.
FIG.
FiG.

FiG

184 provides a TGA curve of Freeform Type H

185 provides a BSC curve of Freeform Type H

146 provides an XRPD pattermn of Freeform Type |

167 provides a TGA curve of Freeform Type 1

1908 provides a BSC curve of Freeform Type |

199 provides an XRPD pattern of Freeform Type J

116 provides a TGA curve of Freeform Tyvpe §

111 provides a DSC curve of Freeform Type |

112 provides an XRPD pattern of Freeform Tyvpe K

113 provides a TGA curve of Freeform Type K

114 provides a DSC curve of Freeform Type K

115 provides an XRPD pattern of Freeform Type L

116 provides a TGA curve of Freeform Type L

117 provides a DSC curve of Freeformn Type L

118 provides an XRPD pattern of Frecform Tyvpe M
118 provides 3 TGA carve of Freeform Type M

120 provides a PSC curve of Freeform Type M

121 provides an XRPD pattern of Freeform Type N

122 provides a TGA curve of Freeform Tyvpe N

123 provides a DSC curve of Freeform Type N

124 provides an XRPD pattern of Freeform Type O

128 provides an XRPD pattern of Freeform Tvpe P

126 provides a TGA curve of Freeform Type B

127 provides a BSC curve of Freeform Type P

128 Form conversion diagram of Compound | meglumine salt
129 Form conversion diagram of Compound 1 freeform
130 provides a 'H NMR spectram of Meghimine salt Type A
131 provides a 'H NMR spectrum of Fumarate Type A
132 provides a 'H NMR spectram of Potassium salt Type A
133 provides a 'H NMR spectrum of Tris salt Type C
134 provides a 'H NMR spectrum of H{C1 salt Type A
138 provides a 'H NMR spectrum of Sulfate Type A
136 provides a 'H NMR spectnum of Sulfate Type B

. 137 provides a 'H NMR spectrum of Sulfate Type €
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138 provides a 'H NMR spectrum of Phosphate Type A
139 provides a 'H NMR spectrum of Tartrate Tvpe A

140 provides a 'H NMR spectrum of Mesylate Type A
141 provides a 'H NMR spectrum of Tosylate Type A
142 provides a 'H NMR spectrum of Tosylate Tyvpe B

143 provides a'H NMR spectram of Arginine salt Type A
144 provides a'H NMR spectrum of Arginine salt Type B
145 provides a 'H NMR spectram of Lysine salt Type A
146 provides a 'H NMR spectrum of Lysine salt Type B
147 provides a 'H NMR spectrum of Na salt Type A

148 provides a 'H NMR spectrum of K salt Type A

149 provides a 'H NMR spectrum of Choline salt Type A

152 provides a 'H NMR spectrum of Tris salt Type A
153 provides a 'H NMR spectrum of Tris salt Type B

156 provides a 'H NMR spectrum of Freeform Type A
187 provides a "H NMR spectrum of Freeform Type B
158 provides a "H NMR spectrum of Freeform Type C
159 provides a 'H NMR spectrum of Freeform Type D
160 provides a 'H NMR spectrum of Freeform Type E
161 provides a 'H NMR spectrum of Freeform Tvpe G
162 provides a 'H NMR spectrum of Freeform Type H
163 provides a "H NMR spectrum of Freeform Type 1
164 provides a 'H NMR spectram of Freeform Type ]
165 provides a "H NMR spectrum of Freeform Type K
166 provides a 'H NMR spectrum of Freeform Type L
167 provides a 'H NMR spectrum of Freeform Type M
168 provides a 'H NMR spectrum of Freeform Type N
169 provides a 'H NMR spectrum of Freeform Type P
178 VT-XRPD patterns of Meglumine salt Type A

. 171 VH-XRPD pattems of Meglumine sali Type A

7

150 provides a 'H NMR specirum of Ammonium saft Type A

151 provides a’H NMR spectrum of Ammonium salt Type B

154 provides a '"H NMR spectrum of Meglumine salt Type B
135 provides a 'H NMR spectrum of Meglumine salt Type C
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FIG. 172 VT-XRPD patterns of Meglumine sak Type B
FIG. 173 Overlay of the calculated XRPD of the Compound I meglomine salt Type
A single crystal structure model and the experimental XRPD of the single crystal and the

meglumine salt Type A reference

DETALILED DESCRIPTION
I Definitions

The following explanations of terms and methods are provided to better describe the
present disclosure and to guide those of ordinary skill n the art i the practice of the present
disclosure. The singular forms “a,” “an,” and “the” refer to one or more than one, unless the
context clearly dictates otherwise. The term “or” refers to a simgle element of stated
altemative clements or a combination of two or more elements, unless the context clearly
mdicates otherwise. As used herein, “comprises” means “includes.” Thus, “comprising A or
B.” means “including A, B, or A and B,” without excluding additional elements. All
references, including patents and patent applications cited herein, are incorporated by
reference in their entirety, unless otherwise specified.

As used herein, the termo “subject” includes human and nov~human animals, as well as
cell lines, cell caltures, tissues, and organs. In some embodiments, the subject is a mammal.
The manmimal can be ¢.g.. a human or appropriate non-human mammal, such as primate,
mouse, rat, dog, cat, cow, horse, goat, camel, sheep or apig. The subject can also be a bird or
fowl. In some embodiments, the subject is a human,

As used herein, the term “subject in need thereof” refers to a subject having a disease
or having an mcreased risk of developing the disease. A subject in need thereof can be one
who has been previously diagnosed or identified as having a discase or disorder disclosed
herein. A subject in need thereof can also be one who 1s suffering from a disease or disorder
disclosed herein. Altematively, a subject in need thereof can be one who has an increased
risk of developing such discase or disorder relative to the population at large (1.¢., a subject
who 1s predisposed to developing such disorder relative to the population at large}. A subject
i need thereof can have a refractory or resistant a disease or disorder disclosed herein (e, a
discase or disorder disclosed herein that does not respond or has not vet responded to
treatment). The subject may be resistant at start of treatment or may become resistant during

treatment. In some embodiments, the subject 1n need thereof received and failed all known

PCT/US2024/021994
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effective therapies for a discase or disorder disclosed herein. In some embodiments, the
subject in need thereof recetved at least one prior therapy.

As used herein, the term “treating” or “treat” describes the management and care of
patient for the purpose of combating a disease, condition, or disorder and includes the
administration of a compound of the present disclosure, or a phammaceutically acceptable salt,
polymorph or solvate thereof, to alleviate the symptoms or complications of a disease,
condition or disorder, or to climinate the discase, condition or disorder. The term “treat” can
also mclude treatment of a cell in vitro or an aniroal mwodel. 1t s to be appreciated that
references to “treating” or “treatment” inchude the alleviation of established symptoms of a
condition. “Treating” or “treatment” of a state, disorder or condition therefore mcludes: (1}
preventing or delaying the appearance of chinical symptoms of the state, disorder or condition
developing in a haman that may be afflicted with or predisposed to the state, disorder or
condition but does not vet experience or display clinical or subchinical syrptoms of the state,
disorder or condition, {2) inhibiting the state, disorder or condition, i.¢., arresting, reducing or
delaving the development of the discase or a relapse thereof (in case of maintenance
treatment) or at least one chinical or subclinical symptom thereof, or (3 relieving or
atteruating the disease. 1.¢., causing regression of the state, disorder or condition or at least
one of its clinical or subclinical syraptoms.

It is 1o be understood that one skilled in the art may refer to general reference texts for
detailed descriptions of known techriques discussed herein or equivalent techunigues. These
texts mclude Ausubel ef al, Current Protocols in Molecular Biology, John Wiley and Sons,
Inc. {2005); Sambrook ef ol , Moleculor Cloning, A Laboratory Manual (3% edition), Cold
Spring Harbor Press, Cold Spring Harbor, New York (2000}, Coligan er al., Current Protocols
in Immunclogy. John Wiley & Sons, N.Y ; Enna er af., Current Frotocols in Pharmacelogy,
Remington's Pharmacentical Sciences, Mack Publishing Co., Easton, PA, 18" edition {1990).
These texts can, of course. also be referred to 1n making or using an aspect of the disclosure.

It is to be understood that the present disclosure also provides phammaceutical
compositions comprising any compound described berein in combination with at least one
pharmaceuntically acceptable excipient or carrier.

As used herein, the term “pharmaceutical composition” is a formulation containing the
corapounds of the present disclosure 1o a form suitable for admunistration to a subject. In one
embodiment, the pharmaceutical composition s in bulk or in anit dosage form. The unit dosage
form is any of a variety of forms, mcluding, for example, a capsule, an IV bag, a tablet, a sigle

9
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pump on an aerosol inhaler or a vial. The guantity of active ingredient {e.g., a formulation of
the disclosed compound or salt, hydrate, solvate or isomer thercof) in a unit dose of
coraposition is an cffective amount and s varied according to the particular treatment involved,
One skilled 1n the art will appreciate that it is sometimes necessary to make vanations to the
dosage depending on the age and condition of the patient. The dosage will also depend on the
route of administration. A varnety of routes are contemplated, including oral, pulmonary,
rectal, parenteral, transdermal, subcutancous, miravenous, intramuscular, udraperitoncal,
inhalational, buccal, sublingual, intrapleural, intrathecal, mtranasal, and the like. Dosage forms
for the topical or transdermal administration of a compound of this disclosure include powders,
sprays, ointments, pastes, crcams, lotions, gels, solutions, patches and inhalants. In one
embodiment, the active compound is mixed under sterile conditions with a pharmaceutically
acceptable carrier, and with any preservatives, buffers, or propelants that are required.

As used herein, the term “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compositions, carriers, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of haman bemngs
and amimals without excessive toxicity, irrttation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

As used herein, the tenm “pharmaceutically acceptable excipient” means an exeipicnt
that is useful in preparing a pharmaceutical composition that is generally safe, non-toxic and
neither biologically nor otherwise undesirable, and meludes excipient that is acceptable for
veterinary use as well as human phaovaceutical use. A “pharmaceutically acceptable excipient”
as used in the specification and claims includes both one and more than one such excipient.

it is to be understood that a pharmaceutical composition of the disclosure is formulated
to be compatible with s mmtended route of admmistration. Examples of routes of
admuustration include parenteral, ez, mtravenous, miradermal, subcutancous, oral {e.g.,
mgestion), inhalation, travsdermal (topical), and fransmucosal admimistration. Solutions or
suspensions used for parenteral, intradermal, or subcutancous application can inchude the
following components: a stertle diluent such as water for injection, saline solution, fixed oils,
polvethylene glveols, glycenne, propylene glveol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethvlencdiaminetetraacetic acid; buffers such as acetates,
citrates or phosphates, and agents for the adjustment of tonicity such as sodwum chloride or

dextrose. The pH can be adjusted with acids or bases, such as hvdrochloric acid or sodium

10
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hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or
multiple dose vials made of glass or plastic.

it is to be understood that a corapound or pharmaceutical composition of the disclosure
can be adnunistered to a subject in many of the well-known methods currently used for
chemotherapeutic treatment. For example, a compound of the disclosure may be imjected into
the blood stream or body cavities or taken orally or applied through the skin with patches. The
dose chosen should be sutficient to constitute cffoctive treatment but not so high as to cause
unacceptable side effects. The state of the discase condition {e.g., a disease or disorder
disclosed herein) and the health of the patient should preferably be closely monttored during
and for a reasonable peried after treatmont.

As used herein, the term “therapeutically effective amount”, refers to an amount of a
phanmaceutical agent to treat, ameliorate, or prevent an identified disease or condition, or to
exhibit a detectable therapeutic or inhibitory effect. The effect can be detected by any assay
method known in the art. The precise effective amount for a subject will depend upon the
subject’s body weight, size, and health; the nature and extent of the condition; and the
therapeutic or combination of therapeotics selected for admimstration. Therapeutically
effective amounts for a given situation can be determined by experimentation that is within
the skill and judgment of the clinician.

Technigues for formulation and administration of the disclosed compounds of the
disclosure can be found in Remingion: the Science and FPraciice of Pharmacy, 19" edition,
Mack Publishing Co., Easton, PA (1995). o an embodiment, the compounds described herein,
and the pharmaceutically acceptable salts thereof, are used in pharmaceutical preparations m
combination with a pharmaceutically acceptable carrier or difuent. Switable pharmaceutically
acceptable carriers include inert solid fillers or diluents and stenile aqueous organic sohutions.
The compounds will be preseot in such pharmaceutical compositions in amounts sufficient to
provide the desired dosage amount i the range described herein.

All percentages and ratios used herein, unless otherwise mdicated, are by weight.
Other features and advantages of the present disclosure are apparcut froro the different
examples. The provided examples iHustrate different components and methodology useful in
practicing the present disclosure. The examples do not limit the claimed disclosure. Based
on the present disclosure the skilled artisan can identify and employ other components and
methodology useful for practicing the presecnt disclosure.

All pubhications and patent documents cited herein are incorporated herein by
reference as if each such publication or document was specifically and individually mdicated

11
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to be incorporated herein by reference. Citation of publications and patent documents is not
intended as an admission that any is pertinent prior art, nor does it constitute any admission
as to the countents or date of the same. The mvention baving vow been described by way of
wrttten description, those of skill in the art will recognize that the mnvention can be practiced
i a variety of embodiments and that the foregoing description and examples below are for
purposes of iHustration and not limitation of the claims that follow.

As used herein, the toro “about” represents a value that is i the range of = 10% of
the value that follows the term “about.” Reference to “about” a value or parameter herein
imchudes {and describes) vartations that are directed to that value or parameter per se. For
example, description referring to “about X7 mcludes description of “X7. As it relates to any
of the peaks of X-ray powder diffraction sct throughout this apphication, “about” refers to =

0.2 of the 28 value in degrees.

H. Compounds

Disclosed herein are solid forms of 2-((4-{6-{{d-cyano-2-flucrchenzylloxy)pyridin-2-
vhpipendin-1-vbmethyl}- I-(thiazol-5-vimethyvi)- I H-benzo[d hmdazole-6-carboxylic acid
{(Compound 1} and salt theroef. Also disclosed are methods for making the solid forms of
Compound 1 and salts thereof and methods of administering solid forms of Compound 1 and
salts thereof.

The structure of Compound 1 is shown below:

Compound 1.

{n some crabodiments, a solid form of the compound is a crystalline form {e.g., of
Compound 1) or a salt thercof.

In some embodiments, the solid form s a solid form of Compound 1. In some
embodiments, the solid form is a crystalline form of Compound §. In some embodiments, the
solid form 1s a polymorph of Compound 1, such as a polymorph of the free form compound

or a polvmorph of the salt.

PCT/US2024/021994
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In some embodiments, the sohid form of the compound is a salt of the compound. In
some embodiments, the solid form is a crystalline form of a salt of Compound 1. In some
embodiments, the solid form of the compound is a crystalline salt form of the compound,

such as an acid or base addition salt form.

HE.  Salts and Solid Forms

Salts

In some embodiments, the solid form of Compound 1 comprises a salt of Compound
1. Suitable salts include pharmaceutically acceptable salts of Compound 1.

{n some embodiments, the salt of Compound 1 may be formed from a suitable
pharmaceutically acceptable acid, including, without Himitation, inorganic acids such as
hvdrochloric acid, hvdrobromic acid, sulfuric actd, nitric acid, phosphoric acid, and the like,
as well as organic acids such as fumaric acid, formie acid, acetic acid, trifluoroacetic acid,
propionic acid, giyeolic acid, gentisic acid, lauric acid, stearic acid, pyruvic acid, oxalic acid,
maleic acid, malonic acid, succinic acid, tartaric acid, citric acid, benzoie acid, cimnanmie acid,
mandelic acid, benzene sulfonic actd, isethionic acid, methanesulfonic acid, ethanesulfonic
acid, p-toluenesulfonic acid, salicylic acid, xinafoic acid and the like. The Compound 1 salt
may be formed from a suitable alkali or alkaline earth mctal such as sodium, lithium,
potassium , calcium, and magnesium | as well as nontoxic ammonivm, quaternary
ammonium, and amine ¢ations, including, but not limited to ammonium,
tetramethylammonium, tetracthviammonium, methviamine, dimethylamine, timethylamine,
tricthylamine, and ethylamine. The Compound 1 salt may be formed from an amino sugar
such as meglumine, an amino acid such as lysine or arginine, or an amine such as choline, or
tristhydroxymethyDaminomethane (Tris). Additional information concering
phammaceutically acceptable salts can be found i, for example, §. M. Berge, eral.,
“Pharmaceutical Salts,” J. Pharm. Sci, 1977, 66:1-19 which 1s meorporated herein by
reference.

The salts of Compound | disclosed herein can have any suitable stoichiometric ratio
of the salt former {acid or base) to Compound 1. In one embodiment, the molar ratio of the
salt former {acid or base} to Compound lis from about (.5 to about 2.0, such as forms
whereimn the salt has a stoichiometric ratio of the salt former (acid or base} to Compound | of
from about 0.5 to about 2, such as about 0.5, about 1 or about 2,

Crystalline Forms of Compound 1 Sult and Free Form

Fumarate Tvpe A

13
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In some embodunents, the present disclosure provides solid forms of Fumarate Type
A, ¢.g., crystalline forms of Fumarate Type A. In some embodiments, the Fumarate Type A
XRPD profile 18 substantially similar to that shown 1o FIG. 5. In some embodunents, the
Fumarate Type A TGA profile is substantially similar to that shown in FIG. 6. In some
embodiments, the Famarate Type A DSC curve s substantially similar to that shown m FIG.
7. In some embodiments, the Fumarate Type A DVS profile is substantially similar to that
shown in FIG. 8. In some embodiments, the Fumarate Type A 'H NMR profile is
substantially stimilar to that shown in FIG. 131, In some embodiments, the Fumarate Type A
is characterized by 8 PSC curve having an endotherm at 210.9 °C.

in some embodiments, the solid form of Fumarate Type A is crystalline Fumarate
Type A characterized by two or more, or three XRPD signals selected from the group
consisting of 8.7 °28, 20.7 °26, and 19.5 °28 (0.2 °20; £0.1 °26; or +0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Fumarate Type A is crystalline Fumarate
Type A characterized by XRPD signals at 8.7 28, 20.7 °26, and 19.5 26 (0.2 °26; 0.1 °26;
or 0.0 °20; Cu Kol radiation).

In some embodiments, the solid form of Fumarate Type A is crystalline Fumarate
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.7 °26, 20.7 26, 19.5 °26, 17.5 °20, and 21.9 °206 (0.2 °26; =0.1 °26; or
+0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Famarate Tvpe A is
crystalline Famarate Type A characterized by XRPD signals at 8.7 °28, 20.7 °28, 19.5 °26,
17.3°28, and 21.9 °28 (£0.2 °28; 0.1 *20; or £0.0 °28; Cu Kal radiation).

In some embodirnents, the solid form of Fumarate Type A 1s crystalline Fumarate
Tyvpe A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.7 °26, 20.7 28, 19.5 °26, 17.5 °28, 21.9 °28, 20.5 °28, and 15.6 °26
{=0.2 °28; £0.1 728; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Fumarate Type A 15 ervstalline Fumarate Tvpe A characterized by XRPD signals at 8.7 720,
20.7°20, 19.5°26, 17.5 928, 21.9 °26, 20.5 °26, and 15.6 °26 (0.2 °20, =0.1 °26; or 0.0
°26; Cu Kal radiation).

In some embodiments, the sohid form of Fumarate Type A is crystalline Fumarate
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.7 °28, 20.7 °26, 19.5 °26, 17.5°20,21.9°20, 205 °20, 15.6°20, 143
o268, 13.1 7206, and 18.6 °26 (0.2 °26; =0.1 °28; or £0.0 °26; Cu Kat! radiation). In some
embodiments, the solid form of Fumarate Type A 1s crystalline Fumarate Type /
characterized by XRPD signals at 8.7 926, 20.7 °206, 19.5°26, 17.5°28,21.9 °28, 20.5 28,

14
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15.6°20, 145 720, 13.1 720, and 18.6 20 (0.2 °20; +0.1 °248; or £0.0 °206; Cu Kul

radiation).

{n sorae crobodiments, the crystalline Fumarate Tvpe A 1s characterized bv one, two,
three, four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, cighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,

twenty-five, twenty-six, twenty-seven, twenty-eight, twenty-nine, thirty, thirty-one, thirty-

PCT/US2024/021994

two, ot thurty-three XRPD signals selected from those set forth in Table 1

Table 1: Fumarate Type A XRPD Signals

Signal Ne. Pos. [°28] d-spacing [A] Rel. Int. {%0]
1 438 202 951
2 778 1136 13.97
3 871 10.15 100
4 917 964 8.82
5 13.08 6.77 15,7
6 14.46 6.12 18.03
7 15.58 5.69 i8.81
8 16.57 5.35 13.42
9 17.45 5.08 46.39
10 18.07 491 477
i 18.39 4.82 903
12 18.62 476 14.63

19,51 455 51.33
14 20.03 4.43 109
15 20.47 434 20,51
16 20.69 429 60.76
17 21.28 4.1% 485
ig 21.86 4.07 37.28
19 2278 3.99 7.38
20 22.65 3.93 11.35
21 23.59 377 412
22 24.76 3.6 10.57
23 25,62 3.48 438
24 26.01 3.43 982
25 26.98 331 33§
26 27.37 3.26 8.7
27 27.75 3.22 6.23
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28 29.13 3.07 322
29 30.64 2.92 4.41
30 32.04 2.79 1.94
31 32.83 2,73 4 96
32 33.6 2.67 1.25
33 36.96 2.43 (.98

Potassium Salt Type A

In some embodiments, the present disclosure provides solid forms of Potassium Type
A, ¢.g., crvstalline forms of Potassium Type A. In some embodiments, the Potassiom Type A
XRPD profile is substantially similar to that shown in FIG. 9. In some embodiments, the
Potassium Tyvpe A TGA profile is substantially similar to that shown in FIG. 10, in some
embodiments, the Potassium Type A DSC curve 1s substantially simular to that shown in FIG.
11. In some embodiments, the Potassiom Type A DVS profile is substantially similar to that
shown in FIG. 12, In some embodiments, the Potassium Type A 'H NMR profile is
substantially similar to that shown 1o FIG. 132, 1o some cmbodiments, the Potassium Type A
is characterized by a DSC curve having an endotherm at 241.9 °C.

In some embodiments, the solid form of Potassium Type A is crystalline Potassium
Type A characterized by two or more. or three XRPD signals selected from the group
consisting of 16.1 728, 19.3 928, and 17.7 °28 (£0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal
radiation). In some embodiments, the solid form of Potassium Type A is crystalline
Potassium Type A characterized by XRPD signals at 16.1 °26, 193 °28, and 17.7 °28 (0.2
°20; £0.1 °20; or £0.0 °28; Cu Kgl radiation).

In some embodiments, the solid form of Potassium Type A is crystalline Potassium
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 16.1 °26, 193 °28, 17.7 °268, 26.9 °26, and 18.9 °28 (£0.2 °28; £0.1 °26;
or 0.0 °28; Cu Kol radiation). In some embodiments, the solid form of Potassium Type A s
crystalline Potassium Type A characterized by XRPD signals at 16.1 °268, 193 °20, 17.7 °28,
26.9°26, and 18.9 °20 (0.2 °20; £0.1 °28; or £0.0 °26; Cu Kal radiation}.

In some embodiments, the solid form of Potassium Type A is crystalline Potassium
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 16.1 °26, 19.3 °286, 17.7 °28, 26.9 °20, 18.5 920, 26 .5 °26, and 14.5 °28
(0.2 °26; 0.1 °26; or £0.0 °26; Cu Kol radiation}. In some embodiments, the solid form of

Potassium Type A is crystalline Potassium Type A characterized by XRPD signals at 16,1
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°26,19.3°28,17.7°28, 269 °26, 189 720, 26 .5 °28, and 14.5 720 (0.2 °20; £0.1 °28; or
+0.0 °28; Cu Kal radiation)}.

{n some crabodiments, the solid form of Potasstum Type A is crystalline Potassium
Type A characterized by two or more, or three or more XRPD signals selected from the

5 growp consisting of 16.1 926, 19.3 °28, 17.7 °26, 26.9 °20, 18.9°28, 26.5 °28, 143 20, 21.1
°28,25.1°26, and 21.7 °26 (0.2 °26; 0.1 °28; or 0.0 °26; Cu Kal radiation). In some
embodiments, the solid form of Potassium Type A is erystalline Potassium Tvpe A
characterized by XRPD signals at 16,1 °28, 193 °28, 17.7 °28, 26.9 °26, 189 °28, 26.5 728,
143°28,21.1 920, 25.1 °20, and 21.7 20 {£0.2 *28; +0.1 °248; or 0.0 °20; Cu Kol

10 radiation).

In some embodiments, the crystalline Potassium Type A 1s charactenized by one, two,
three, four, five, six, seven, eight, nine, fen, eleven, twelve, thirteen, foarteen, fifteen, sixteen,
seventeen, cighteen, ninetecn, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, or twenty-six XRPD signals selected from those set forth i Table 2.

15

Table 2: Potassivm Salt Type A XRPD Signals

i”i\%gal Pos. [°20] | d-spacing JA] | Rel. Int. [%]
1 33 2681 2182
2 6.44 1373 14.3
3 7.17 12.32 10.59
4 g4 1053 6.2
5 9.63 918 29.76
6 10.86 g.15 10.08
7 1164 76 1%.1%
g 12.85 6.89 13.92
9 14.07 6.3 24.77
10 14.52 6.1 38.22
11 16.06 552 100
12 17.6% 5.02 6373
13 18.85 471 5591
14 19.29 46 91.79
15 2042 435 26.67
16 211 421 37.74
17 217 41 31 49
18 2238 3.97 2547
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19 2393 3.72 279
20 24.59 3.62 1918
21 23.06 3.55 36.55
22 25.67 347 22.52
23 26.48 3.37 42.54
24 26 .94 3.31 59.96
25 2784 32 2145
26 29.67 3.01 1814

HCl Salt Type A

{n some crabodiments, the present disclosure provides solid forms of HCE Tvpe A,
e.g., crystalline forms of HCI Tvpe AL In some embodiments, the HC Type A XRPD profile
is substantially similar to that shown in FIG. 17, In some embodiments, the HCI Type A TGA
profile is substantially similar to that shown in FIG. 18, In some embodiments, the HCI Type
A DSC curve 1s substantially similar to that shown in FIG. 19, In some embodiments, the
HCl Type A TH NMR profile is substantially similar to that shown in FIG. 134, In some
cembodiments, the HCT Type A is characterized by a DSC curve having endotherms at about
116 9°C, about 134.7. and about 172.5°C.

in some embodiments, the solid form of HC Type A 15 crystalline HO Tvpe A
characterized by two or more, or three XRPD signals selected from the group consisting of
17.7°20, 108 °28, and 22.1 °26 (0.2 °20; 0.1 °20; or £0.0 “28; Cu Kol radiation). In some
embodiments, the solid form of HCE Type A 1s erystalhine HCl Type A characterized by
XRPD signals at 17.7 °26, 10.8 °28, and 22.1 °26 (0.2 °26, £0.1 °26; or +0.0 °28; Cu Kal
radiation).

{o some crabodiments, the solid form of HC Type A 15 crystalling HCl Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.7 920, 10.8°28, 22.1 °20, 18.1 °28, and 23.9 °28 (0.2 °26; £0.1 °20; or 0.0
°28; Cu Kal radiation). In some embodiments, the solid form of HCE Type A is crystalline
HCI Type A characterized by XRPD signals at 17.7 ©20, 10.8 726, 22.1 °26, 18.1 °28, and
23.9°28 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal radiation}.

in some embodiments, the solid form of HCl Type A is crystalline HCl Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.7 720, 10.8°26, 22.1 °20, 18.1°28,23.9°28,21.5 728, and 132 °20 (3:0.2
226 +0.1 °28; or £0.0 °28; Cu Kol radiation). In some embodiments, the solid form of HCH

Type A is crystalline HCl Type A characterized by XRPD signals at 17.7 28, 10.8 °20, 22.1

18
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°26, 18.1°28,23.9°28,21.5 °26, and 13.2 °28 (0.2 °28; £0.1 °20; or £0.0 °28; Cu Kal
radiation).

{n some crabodiments, the solid form of HC Type A 15 crystalling HCl Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.7 ©20, 10.8 °28, 22.1 °26, 18.1°26,23.9°28, 21.5 °20, 13.2 °28, 27.2 °26,
26.7 °28. and 30.3 °28 {(£0.2 °26; £0.1 °28; or £0.0 °28; Ca Kal radiation). In some
cmbodiments, the solid form of HCl Type A is crystalline HCl Type A charactedized by
XRPD signals at 17.7°20, 10.8°28,22.1 °28, 18.1°26,23.9 720, 21.5°28, 13.2°28,272
°26, 26.7 °28, and 30.3 °26 (0.2 °26; 0.1 720, or £0.0 °28; Co Kol radiation).

in some cmbodiments, the crystalline HCE Tvpe A is characternized by one, two, three,
four, five, six, seven, cight, nine, ten, cloven, twelve, thirteen, fourteen, fificen, sixteen,
seventeen, cighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, twenty-seven, twenty-eight, twenty-nine, thirty, thirtv-one, or thirty-

two XRPD signals selected from those set forth in Table 3.

Table 3: HCI Salt Type A XRPD Signals

S;{fim Pos, [°28] d-spacing [A] Rel. Int. [%]

! 821 10.77 16.12
2 964 918 343
3 10.16 8.71 6.91

4 10.75 8§23 34 86
s 1157 765 742
6 12.13 73 13.29
7 13.23 6.69 172
8 13.72 645 12.58
9 14.99 591 338
10 16.97 500 959
1 17.65 502 100

12 18.09 491 2947
13 18.57 478 10.48
14 19.32 439 11.22
15 2006 443 812
16 20.43 435 55

7 21.52 413 18.03
18 22.03 403 29.47

1o
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19 2279 39 6.63
20 2347 3.84 6,73
21 23.91 372 18.39
22 248 359 9.1

23 2518 3.54 8.5

24 26.09 342 12.99
25 26.71 334 15.03
26 2723 328 17.07
27 27.86 32 633
28 28.93 3.09 4.08
29 30.25 295 13.34
30 30.89 2.89 2753
31 3153 2.84 12.09
32 36.01 249 2.01

Sulfate Tvpe 4

in some embodiments, the present disclosure provides solid forms of Sulfate Tvpe A,

2

¢.g., crystalline forms of Sulfate Tvpe A. In some embodiments, the Solfate Type A XRPD
profile is substantially similar to that shown in FIG. 20, In some embodiments, the Sulfate
Type A TGA profile is substantially similar to that shown in FIG. 21, In some embodiments,
the Sulfate Type A BSC curve is substantially similar to that shown in FIG. 22, In some
embodiments, the Suifate Type A *H NMR profile is substantially similar to that shown in
16 FIG. 135, Insome embodiments, the Sulfate Type A is characterized by a DSC curve having
endotherms at about 70.1 °C, about 116.6 °C and about 150.7 °C.
in some embodiments, the solid form of Sulfiate Type A is crystalline Sulfate Type A
characterized by two or more, or three XRPD signals selected from the group counsisting of
3.4°28,17.1°28, and 17.8 °28 (0.2 °26; £0.1 “28; or £0.0 °26; Cu Kal radiation). In some
15 embodiments, the solid form of Sulfate Type A is erystalling Sulfate Type A characterized by
XRPD signals at 3.4 °26, 17.1 °20. and 17.8 °20 (0.2 °26; +0.1 °20; or £0.0 °26; Cu Kal
radiation).
In some embodiments, the sohd form of Sulfate Type A 15 crystalline Sulfate Type A
characterized by two or more, or three or more XRPD signals selected from the group
20 consisting of 3.4 928, 17.1 °26, 17.8 °28, 5.5 °28, and 22.0 °208 (£0.2 °20; =0.1 °26; or £0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Sulfate Type A 1s crystalline
Sulfate Type A characterized by XRPD signals at 3.4 °26, 17.1 °28, 17.8 °28, 3.5 920, and
22.0°26 (0.2 °20; £0.1 °26; or 0.0 °28; Cu Kal radiation).

20



10

15

WO 2024/206647 PCT/US2024/021994

In some embodiments, the sohd form of Sulfate Type A 1s crystalline Sulfate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.4 726, 17.1 °28, 17.8°28, 5.5 °26, 22.0 °29, 10.3 °26, and 13.3 “20 (0.2 °28;
+0.1 °28; or 0.0 °26; Cu Kol radiation). In some embodiments, the solid form of Sulfate
Type A is crystalline Salfate Type A characterized by XRPD signals at 3.4 °248, 17.1 °28,
17.8°268,5.5°28,22.0°28, 105 °20, and 15.3 °26 (0.2 °26; +0.1 °20; or 0.0 °28; Cu Kol
radiation}.

In some embodiments, the solid form of Sulfate Type A 1s crystalline Sulfate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.4 928, 17.1 °26, 17.8 °208,5.5°26,22.0 728, 10.5°26, 153 °20,21.0°28, 25.1
926, and 13.6 °28 (£0.2 °28; 0.1 °28; or £0.0 *28; Cu Kal radiation). In some embodiments,
the solid form of Sulfate Type A 1s crystalline Sulfate Type A characterized by XRPD signals
af 3.4°20,17.1°20, 17.8 °26, 5.5 °28,22.0 °28, 10.5 °20, 13.3 °26, 21.0 °26, 25.1 °28, and
13.6°28 (£0.2 °28; =0.1 °26; or £0.0 28; Cu Kol radiation).

In some embodunents, the cryvstalline Sulfate Type A s charactenzed by one, two,
three, foar, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourieen, or fificen

XRPD signals selected from those set forth i Table 4.

Table 4: Sulfate Type A XRPD Signals

S| pos. 1026] | despacing [A] Relig /iim‘
1 144 2567 100
P 549 161 62 74
3 1647 845 3% 75
2 1357 652 1382
5 153 579 1637
6 17.06 52 733
7 17.84 197 6378
8 1933 459 1047
5 20,96 424 58
10 2701 4.04 3417
T 2339 377 e
2 2507 355 1572
13 2577 346 s
14 7545 314 500
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| 15 | 3054 2.93 10.20

Sulfare Type 5

In some embodiments, the present disclosure provides solid forms of Sulfate Type B,
¢.g., crystalline forms of Sulfate Type B. In some embodiments, the Sulfate Type B XRPD

5 profile is substantially simiar to that shown 1o FIG. 23. In some embodiments, the Suifate
Type B TGA profile 1s substantially similar to that shown in FIG. 24, In some embodiments,
the Sulfate Type B DSC curve is substantially similar to that shown in FIG. 23, In some
embodiments, the Sulfate Type B 'H NMR profife is substantially similar to that shown in
Fi(3. 136. In some embodiments, the Suifate Type B 1s characterized by a DSC curve having
16 endotherms at about 131.5 °C and about 169.8 °C.

In some embodiments, the solid form of Sulfate Type B is crystalline Sulfate Tvpe B
characterized by two or more, or three XRPD sigrals selected from the group consisting of
3.7°26, 17.7°20, and 5.5 "28 (0.2 “26; 0.1 °28; or 0.0 °28; Cu Kol radiation}. In some
embodiments, the solid form of Sulfate Tyvpe B is crystalline Solfate Type B characterized by
XRPD signals at 3.7 °26, 17.7 °28, and 5.5 °20 (0.2 °28; 0.1 °28; or 0.0 °28; Cu Kal

Pt
[

radiation).

In some embodiments, the solid form of Sulfate Type B is cryvstalline Sulfate Tvpe B
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 3.7 °20, 17.7 °26, 5.5 °20, 10.9 °20, and 18.4 °28 (0.2 °28; £0.1 °26; or 0.0

26 °20; Cu Kol radiation). In some embodiments, the solid form of Sulfate Type B 1s crvstalline
Sulfate Type B characterized by XRPD signals at 3.7 °268, 17.7 °28, 5.5 °26, 10.9 °28, and
18.4 726 (0.2 °26; =0.1 °26; or £0.0 °28; Cu Kol radiation).

in sorae crobodiments, the solid form of Sulfate Type B is crvstalline Sulfate Type B

characterized by two or more, or three or more XRPD signals selected from the group

25 consisting of 3.7 °28, 17.7 °26, 5.5 °28, 10.9 °26, 18.4 °20, 16.7 28, and 7.3 °28 (+0.2 °28;
+0.1 °28; or £0.0 °26; Cu Kol radiation)}. In some embodiments, the solid form of Sulfate
Tvpe B is crystalline Sulfate Type B characterized by XRPD signals at 3.7°26,17.7°28,55
°26,10.9°28, 184 °28, 16.7 26, and 7.3 “26 (0.2 28, £0.1 °28; or 0.0 °20; Cu Kol
radiation).

30 in some embodiments, the solid form of Sulfate Type B s crystalline Sulfate Tyvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.7 928, 17.7 °26, 5.5 °28, 10.9 726, 184 °28, 16.7 °20, 7.3 °28, 13.2 °28, 0.0

°26, and 0.0 °26 (=02 °26; £0.1 °26; or £0.0 °26; Cu Kal radiation). In some embodiments,

22
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the solid form of Sulfate Type Bis crystalline Sulfate Type B characterized by XRPD signals
at3.7°28,17.7°248,55°20, 10.9°28, 184 °26, 16.7°28, 73 726, 13.2 °26, .0 °208, and 0.0
O26 (0.2 °28; =0.1 °28; or £0.0 "26; Cu Kol radiation).

In some embodiments, the crystalline Sulfate Type B 1s characterized by one, two,

5 three, four, five, six, seven, or eight XRPD signals selected from those set forth in Table 5.

Table 5: Sulfate Type B XRPD Signals

S;%zai Pos. °26] | d-spacing [A] | Rel Int. [%)]

1 367 241 100
2 5 46 16.18 81.58
3 731 12.09 40

4 109 812 80.17
5 13.16 6.73 2558
6 16.65 532 6138
7 17.73 5 84.23
& 1.43 451 7782

Sulfate Type C
In some embodiments, the present disclosure provides solid forms of Sulfate Type C,
16 eg., crystalline forms of Sulfate Type €. In some embodiments, the Sulfate Type C XRPD
profile is substantially sinular to that shown in FIG. 26. In some embodiments, the Sulfate
Type C 1H NMR spectrum is substantially similar to that shown in FIG. 137, In some
cmbodiments, the Sulfate Type € TGA profile 1s substantially similar to that shown i FIG.
27. In some embodiments, the Sulfate Type C DSC curve 15 substantially similar to that
15 shownin FIG. 28. In some embodiments, the Sulfate Type C 'H NMR profile is substantially
similar to that shown m FIG. 137, In some embodiments, the Sulfate Type C is characterized
by a DSC curve having an endotherm at about 93.2 °C.
In some embodiments, the solid form of Sulfate Tyvpe € is crystalline Sulfate Type C
characterized by two or more, or three XRPD signals selected from the group consisting of
200 17.9°28, 16.6°28, and 22.5 °26 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kol radiation). In some
embodiments, the solid form of Sulfate Type C 1s crystalline Sulfate Type C characterized by
XRPD signals at 17.9 °26, 16.6 °20, and 22.5 °26 (0.2 26 =0.1 °28; or £0.0 °20; Cu Kol

radiation}.
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In some embodiments, the sohid form of Sulfate Tyvpe € 15 crystalline Sulfate Type C
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.9 720, 16.6 °26, 22.5 °20, 19.5 °28, and 9.5 °28 (0.2 °28; £0.1 °28; or =0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Sulfate Type C is erystalline
Sulfate Type { characterized by XRPD signals at 17.9 228, 16.6 °20, 22.5 °28, 19.5 °26, and
§.5°20 (0.2 °26; £0.1 °28; or +0.0 °26; Cu Kal radiation).

In some embodiments, the solid form of Sulfate Type C is crvstalline Sulfate Type C
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.9 °26, 16.6 °28,22.5 20, 19.5 °28, 9.5 °26, 3.5 °28, and 7.2 °28 (:0.2 °28;
+0.1 °28; or 0.0 °26; Cu Kol radiation}. Tn some embodiments, the solid form of Sulfate
Type C is erystalline Sulfate Tvpe € characterized by XRPD signals at 17.9 °28, 16.6 “26,
22.5°28,19.5°28,95°28,3.5°28, and 7.2 °28 (0.2 °28; +0.1 °28; or £0.0 °28; Cu Kal
radiation}.

In some embodiments, the solid form of Sulfate Type C is crystalline Sulfate Type €
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.9 °28, 16.6 °28, 22,5 726, 19.5 °28, .5 °28, 3.5 °28, 7.2 °29, 0.0 °26, 0.0 °28,
and 0.0 °20 (0.2 °20; £0.1 °28; or 0.0 °28; Cu Kal radiation). In some embodiments, the
solid form of Sulfate Tvpe € 1s crystalline Sulfate Type C characterized by XRPD signals at
17.9°28, 16,6 °28,22.5 °20, 19.5 °26, 9.5 °20, 3.5 °20, 7.2 °28, 0.0 °28, 0.0 °28, and 0.0 °28
(0.2 °268; £0.1 °28; or 0.0 °26; Cu Kal radiation).

In some emboduments, the crystalline Sulfate Type C is characterized by one, two,

three, four, five, six, or seven XRPD signals selected from those set forth m Table 6.

Table 6: Sulfate Type C XRPD Signals

5‘{;%235 Pos. [°20] | d-spacing JA] | Rel Int. [%]
i 352 3511 34 45
2 722 12.24 30.29
3 947 934 40.96
4 16.63 533 05 73
3 17,58 496 100
6 19.47 456 74.22
7 2254 3.93 82.89

24
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Phosphate Tvpe A

In some embodiments, the present disclosure provides solid forms of Phosphate Type
A, e.g., crystalline forms of Phosphate Type A. In some crobodiments, the Phospbate Type A
XRPD profile is substantially similar to that shown in FIG. 29, In some embodiments, the
Phosphate Type A TGA profile is substantially similar to that shown in FIG. 30, In some
embodiments, the Phosphate Type A BSC curve is substantially similar to that shown mn FIG.
31. In some embodiments, the Phosphate Type A *H NMR profile is substantially similar to
that shown in FIG. 138, In some embodiments, the Phosphate Tvpe A 1s characterized by a
DSC carve having endotherms at about 133.9 °C and about 159.3 °C.

in some erabodiments, the solid form of Phosphate Type A is crystalline Phosphate
Type A characterized by two or more, or three XRPD signals selected from the group
consisting of 12.6 °28, 22.5 °28, and 12.0 928 {+0.2 °29; +0.1 °28; or +0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Phosphate Type A is crystatline
Phosphate Type A characterized by XRPD signals at 12.6 28, 22.5 °20, and 12.0 26 (0.2
°26; £0.1 “29; or £0.0 °28; Cu Kal radiation).

In some embodiments, the solid form of Phosphate Type A is crystalline Phosphate
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 12.6 °26, 22.5°26, 12.0°26, 7.5 °20, and 22.1 °26 (0.2 °26; =0.1 °26; or
+0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Phosphate Type A is
crystalline Phosphate Type A characterized by XRPD signals at 12.6 26, 22.5 °28, 12.0 °28,
7.5°20, and 22.1 °26 (0.2 °28; £0.1 °26; or £0.0 728; Cu Kal radiation).

In some embodiments, the sohid form of Phosphate Type A is crystalline Phosphate
Tyvpe A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 12.6 °26, 22.5°26, 12.0 26, 7.5 °20, 22.1 °26. 9.9 °28, and 21.7 °28
{=0.2 °28; £0.1 728; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Phosphate Type A is crystalline Phosphate Type A characterized by XRPD signals at 12.6
©26,22.5°28,12.0°28, 7.5°26,22.1°26,9.9°28, and 21.7 °26 (0.2 °28; 0.1 °28; or £0.0
°26; Cu Kal radiation).

In some embodiments, the solid form of Phosphate Type A is crystalline Phosphate
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 12.6 °26, 22.5°28,12.0°28, 7.5°28,22.1 °26,99°28,21.7°26, 13.0
o268, 20.5 720, and 24.0 °26 (0.2 °26; =0.1 °28; or £0.0 °26; Cu Katl radiation). In some
embodiments, the solid form of Phosphate Type A 1s crystalline Phosphate Tvpe A
characterized by XRPD signals at 12.6 °26, 22.5 °20, 12.0 °28, 7.5 °26, 22.1 °28, 9.9 °20,
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21.7°28, 150728, 20.5 28, and 24.0 728 (0.2 °26; £0.1 °28; or £0.0 °26; Cu Kal
radiation).

{n sorae crabodiments, the crvstalline Phosphate Type A s characterized by one, two,
three, four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, cighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,

twenty-five, or twenty-six XRPD signals selected from those set forth in Table 7.

Table 7: Phosphate Type A XRPD Signals

Si\:‘*—’:ﬁm Pos. [°268] | d-spacing [A] | Rel Int. {%]
1 6.04 14.63 15.86
2 747 1184 6322
3 893 99 17.99
4 991 892 56.7
s 11.06 8 37.18
6 1195 741 66.73

12.58 7.04 100
8 13.53 654 13.15
9 14.13 6.27 3825
10 14,59 6.07 2415
it 14.95 503 46.37
12 16.47 53§ 2172
13 1736 511 13.71
14 19.02 4.67 27.85
is 20 444 31.69
i6 20.47 434 44.18
17 21.08 421 23.68
13 2173 4.09 46.77
19 22.12 402 60.83
20 2251 395 87.44
2 23197 371 411
27 2532 332 3194
23 26.44 137 272
24 27.02 308 1137
23 28 63 312 872
26 3045 294 6.12
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Tartrate Tvpe 4

in some embodiments, the present disclosure provides solid forms of Tartrate Type A,
¢.g., crystalling forms of Tartrate Type A. In some embodiments, the Tartrate Type A XRPD
profile is substantially similar to that shown in FIG. 32, In some embodiments, the Tartrate
Type A TGA profile is substantially similar to that shown in FIG. 33. In some embodiments,
the Tartrate Type A DSC curve is substantially similar to that shown in FIG. 34, In some
embodiments, the Tartrate Type A 'H NMR profile is substantially similar to that shown in
FIG. 139, In some embodiments, the Tartrate Type A is characterized by a DSC curve
having endotherms at about 122.8 °C and about 189.0 °C.

in some embodiments, the solid form of Tartrate Type A is crystalline Tartrate Type
A characterized by two or more, or three XRPD sigoals selected from the group consisting of
19.3°28, 198 °28, and 21.5 °26 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal radiation). In some
embodiments, the solid form of Tartrate Type A is ervstalline Tartrate Type A characterized
by XRPD signals at 19.3 °268, 19.8°20, and 21.5 °20 (=0.2 °20; £0.1 28; or £0.0 °26; Cu
Kal radiation}.

In some embodiments, the sohid form of Tartrate Type A 1s erystalline Tartrate Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 19.3 28, 19.8°20, 21.5°26, 3.4 °28, and 14.2 °28 (0.2 °28; £0.1 °28; or =0.0
“26; Co Kol radiation). In some embodiments, the solid form of Tartrate Type A is
crystalline Tartrate Type A characterized by XRPD signals at 19.3 °26, 19.8 °28, 21.5 728,
3.4°20, and 14.2 °26 (0.2 °28; £0.1 °26; or £0.0 728; Cu Kal radiation).

In some embodiments, the sohid form of Tartrate Type A 1s crystalline Tarirate Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 19.3 °28, 19.8 720, 21.5°26, 3.4 °20, 14.2°28, 11.3 °28, and 23.1 °26 (0.2 °26;
£0.1 °28; or 0.0 °26; Cu Kal radiation). In some embodiments, the solid form of Tartrate
Type A 13 crystalline Tartrate Type A characterized by XRPD signals at 19.3 °26, 19.8 °28,
21.5°28,34°20, 142 °26, 11.3 °208, and 23.1 °26 (0.2 20, £0.1 °26; or £0.6 °26; Cu Kal
radiation).

In some embodiments, the solid form of Tartrate Type A 1s crystalhine Tartrate Type
A characterized by two or more, or three or more XRED signals selected from the group
consisting of 19.3 °26, 19.8 °26, 21.5 20, 3.4 °20, 14.2°26, 11.3 °28,23.1 °20, 14.7 ©20,
257 °20, and 24.8 °20 (0.2 "28; £0.1 °28; or =0.0 °28; Cu Kal radiation). In some

embodiments, the solid form of Tartrate Type A is erystalline Tartrate Type A characterized
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by XRPD signala at 19.3°20, 19.8°28, 21.5°26,3.4 720, 142 °26, 11.3°28,23.1°28, 147
°26, 25.7 °28, and 24 .8 °26 (0.2 °26; 0.1 “26; or 0.0 °28; Co Kol radiation).

{n sorae crobodiments, the crystalline Tartrate Type A is charactenized by one, two,
three, four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, cighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,

twenty-five, twenty-six, twenty-seven, twenty-cight, twenty-nine, or thirty XRPD signals

selected from those set forth in Table §.

Table 8: Tartrate Type A XRPD Signals

b;;%:f“ Pos. [°26] | d-spacing [A] R“;;/,flf‘*'
1 34 7597 3601
2 6.63 1334 10.22
3 504 8 89 2% 76
4 10.58 836 i3
5 1134 78 3738
6 1278 771 145
7 12,69 697 18 34
5 i3 6.6 1546
5 1372 643 20.36
10 1432 623 3322
¥ 1472 602 3213
P 1637 541 377
13 1779 4.99 18.49
14 1857 178 1256
s 19.26 461 100
% 1579 149 7261
17 2145 414 70
3 37 68 167 2198
19 307 383 322
20 7404 16.05
0N 2475 36 2651
73 3572 146 29 10
23 26 81 39 2525
24 3737 376 1469
75 38 44 114 663
% 2679 3 1134
7 3338 277 § 7

28
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28 32.82 273 827
29 34.68 2.59 5.06
30 3599 2.5 8.03

Mesylate Type 4
In some embodiments, the present disclosure provides solid forms of Mesylate Type
A, ¢.g., crystalline forms of Mesylate Type A. In some embodiments, the Mesvlate Tvpe A
5 XRPD profile is substantially sinular to that shown in FIG. 35. o some embodiments, the
Mesvlate Tvpe A TGA profile 1s substantially similar to that shown mn FIG. 36 In some
embodiments, the Mesylate Type A BSC curve is substantially similar to that shown in FIG.
37. In some embodiments, the Mesylate Type A 'H NMR profile is substantially similar to
that shown in FIG. 140, In some embodiments, the Mesviate Type A is characterized by a
10 DSC curve having an endotherm at about 1313 °C.
in some emabodiments, the solid form of Mesylate Type A is crystalline Mesyiate
Type A characicrized by two or more, or three XRPD signals selected from the group
consisting of 22.9 28, 19.1 °28, and 18.5 "28 (0.2 °20; £0.1 °28; or +0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Mesvlate Tvpe A is crystalline Mesylate
15 Type A characterized by XRPD signals at 22.9 °28, 19.1 °28, and 18.5 °28 (0.2 °28; 0.1
°28; or £0.0 728; Cu Kal radiation).
in some embodiments, the solid form of Mesvlate Type A is crystalline Mesylate
Type A characterized by two or more, or three or more XRPD signals sclected from the
group consisting of 22.9 °26, 19.1 °26, 18.5 °26, 22.7 °28, and 26.7 °20 (0.2 °26; 0.1 °26;
20 or+0.0 °28: Cu Kol radiation). In some embodiments, the solid form of Mesylate Type A is
crystatline Mesylate Type A characterized by XRPD signals at 22.9 °28, 19.1 °26, 18.5 °28,
22.7°28, and 26.7 °28 (£0.2 °20; £0.1 °20; or 0.0 °26; Cu Kal radiation).
In some embodiments, the solid form of Mesviate Type A s crystalline Mesylate
Tvpe A characterized by two or more, or three or more XRPD signals selected from the

grovup consisting of 22.9 °26, 19.1 °28, 18.5 °28, 22.7 °20, 26.7 °20, 10.9 °26, and 20.1 °28

b
(o]

(0.2 °28; £0.1 °28; or 0.0 °20; Cu Kol radiation}. In some embodiments, the sclid form of
Mesylate Tvpe A 1s crystalline Mesylate Type A characterized by XRPD signals at 22.9 °26,
19.1°268, 18.5°28,22.7°28,26.7 °26, 10.9 20, and 20.1 °26 (0.2 °26, 20.1 °28; or £0.0
°28; Cu Kal radiation).

30 In some embodiments, the solid foom of Mesylate Type A is crvstalline Mesylate

Tvpe A characterized by two or more, or three or more XRPD signals selected from the
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group consisting of 22,9 °26, 19.1 °28, 18.5 °28,22.7 %26, 26.7 728, 14.9°28, 20.1 °28, 5.8
°26, 12.7°28, and 25.7 °26 (0.2 °28; £0.1 °26; or 0.0 °26; Co Kal radiation). In some
crobodiments, the solid form of Mesvlate Type A is erystalline Mesvlate Tvpe A
characterized by XRPD signals at 22.9 226, 19.1 7268, 185 °28, 22,7 °28, 26.7 °28, 10.9 °28,
5 20.1°20,5.8°28,12.7°28, and 257 ©28 (0.2 °28; £0.1 °28; or £0.0 “28; Cu Kal radiation).
In some embodiments, the crystalline Mesvlate Type A is characterized by one, two,
three, four, five, six, seven, cight, ning, fon, cleven, twelve, thirteen, fourteen, fificen, sixicen,
seventeen, eighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, twenty-seven, twenty-cight, twenty-nine, or thirty XRPD signals

10 selected from those set forth m Table 0.

Table 9: Mesylate Type A XRPD Signals

ngai Pos. [°20] d-spacing [A] Rel. Int. {90}
1 579 1528 3779
2 .67 10.2 14 .86
3 10.86 8.13 4376
4 12.74 6.95 35.69
5 13.28 6.67 6.13
6 13.84 64 137
7 i4.78 596 2174
8 16.42 54 25.52
9 17.34 5.11 1364
10 18.48 4.8 5278
1§} i9.i4 4.64 5534
12 19.5 455 2875
i3 20.09 442 3875
14 2075 428 1943
13 2118 472 1947
16 21.68 41 2225
17 22.69 3.92 4652
18 22.94 3.88 100
19 24.49 3.64 19.08
260 24.82 3.5% 19.06
21 2572 3.46 30.87
22 26.7 334 45.66
23 2787 32 1556
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24 28.42 3.14 8.27
25 2947 3.03 1129
26 30.08 297 5.04
27 31 2.88 12.86
28 32.29 2.77 6.6
29 33.11 2.71 3.51
30 36.02 2.49 3.7
Tosylare Type A

in some embodiments, the present disclosure provides solid forms of Tosylate Type
A, ¢.g., crystalline forms of Tosylate Type A. In some embodiments, the Tosylate Type A
XRPD profile is substantially sinular to that shown 1o FIG. 38, Io some embodiments, the
Tosvlate Type A TGA profile is substantially similar to that shown in FIG. 39, In some
embodiments, the Tosvlate Type A DSC curve is substantially similar to that shown in FIG.
40. In some embodirents, the Tosvlate Type A 'H NMR profile is substantially similar to
that shown in FIG. 141, In some embodiments, the Tosvlate Tvpe A 1s characterized by a
DBSC corve having endothenms at about 76.6 °C and about 117.8 °C.

in some embodiments, the solid form of Tosylate Type A is erystalline Tosylate Type
A characterized by two or more, or throe XRPD siguals selected from the group consisting of
5.6°28,21.5°28, and 12.9°28 (0.2 °28; £0.1 “26; or £0.0 °26; Cu Kal radiation). In some
embodiments, the solid form of Tosylate Type A 1s cryvstalline Tosylate Type A characterized
by XRPD signals at 5.6 °26, 215 °28, and 12.9 °28 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal
radiation).

In some cmbodiments, the sohid form of Tosylate Type A is erystalline Tosylate Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 5.6 726, 21.5°28, 12.9°28, 17.7 °26, and 16.6 °28 (£0.2 °28. £0.1 °28; or =0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Tosviate Tvpe A is
crystalling Tosylate Tvpe A characterized by XRPD signals at 5.6 °28, 21.5 928, 12.9 °28,
17.7°28., and 16.6 °20 (0.2 °28; 0.1 °20; or 0.0 °20; Cu Kal radiation).

In some embodiments, the solid form of Tosylate Type A 1s erystalline Tosylate Type
A characterized by two or more, or three or more XRED sigaals sclected from the group
consisting of 5.6 728, 21.5°26, 12.9 °28, 17.7 °26, 16.6 °28, 199 °28, and 15.1 °28 (=02 °26,
+0.1 °28; or 0.0 °26; Cu Ka! radiation). To some embodiments, the solid form of Tosvlate

Type A is crystalline Tosviate Type A characterized by XRPD signals at 5.6 728, 21.5 °28,
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12.9°28, 17.7 728, 16.6 728, 19.9 °20, and 15.1 °26 (0.2 °28; +0.1 °28; or +0.0 °28; Cu Kal
radiation).
{n sorae crobodiments, the crystalline Tosvlate Type A is characterized by one, two,

three, four, five, six, or seven XRPD signals selected from those set forth in Table 10

Table 10: Tosylate Type A XRPD Signals

Signal No. Pos. [°28] d-spacing JA] | Rel. Int. [%%]
1 557 15.86 100
2 12.94 6.84 4175
3 15,42 5.86 176
4 16.5% 435 36.67
3 1773 3 38.3
6 19.9 446 31.5
7 2154 4.13 64.72

Tosylate Type B
in some embodiments, the present disclosure provides solid forms of Tosylate Type
B. e.g., crystalline forms of Tosylate Type B. In some embodiments, the Tosylate Type B
10 XRPD profile is substantially simular to that shown in FIG. 41, In some embodiments, the
Tosylate Type B TGA profile is substantially similar to that shown in FIG. 42 In some
embodiments, the Tosylate Type B DSC curve is substantially similar to that shown in FIG.
43, In some embodiments, the Tosvlate Type B 'H NMR profile is substantially similar to

that shown i FIG. 142, In some embodunents, the Tosylate Tvpe B 1s characternized bv a

J—
(4

DBSC corve having endothenms at about 125.8 °C and about 128.2 °C.

in some embodiments, the solid form of Tosylate Type B is crystalline Tosviate Type
B characterized by two or more, or three XRPD signals selected from the group consisting of
6.5°28,5.1°28, and 12.9°28 (0.2 °26; £0.1 °28; or £0.0 “28; Cu Kal radiation}. In some
embodiments, the solid form of Tosvlate Type B is crystalline Tosviate Type B characterized
20 by XRPDsignals at 6.5 ©28, 5.1 °26, and 12.9 °20 (£0.2 °20; 0.1 °26; or 0.0 °28; Cu Kal
radiation).

in some embodiments, the sohid form of Tosylate Type B is crystalline Tosylate Type
B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.5 928, 5.1 °20, 12.9°26, 11.3°28, and 22.2 °28 (£0.2 °208; =0.1 °26; or £0.0
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°26; Cu Kol radiation). In some embodiments, the solid form of Tosvlate Type B is
crystalline Tosylate Type B characterized by XRPD signals at 6.5°28, 5.1 °28,12.9°28, 113
°28, and 22.2 °268 (£0.2 °28; £0.1 °26; or £0.0 720, Cu Kal radiation).
In some embodiments, the solid form of Tosviate Type B is erystalline Tosylate Type
5 B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.5 °20, 5.1 °20, 12.9°26, 11.3 °28, 22.2 °28, 20.7 °26. and 18.9 °28 (0.2 °28;
+0.1 728; or £0.0 °26; Cu Kal radiation). In some embodiments, the solid form of Tosylate
Tvpe B is crystalline Tosviate Type B charactenized by XRPD signals at 6.5 726, 5.1 °28,
12.9°20, 11.3 °20, 22.2 °28, 20.7 °26, and 18.9 °20 (+0.2 °28; +0.1 °28; or +0.0 °26; Ca Kal
10 radiation).
In some embodiments, the solid form of Tosvlate Type B is crystalline Tosviate Tyvpe
B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.5 °20, 5.1 °20, 12.9°206,11.3 °26,22.2 °20, 20.7°26, 189°20,133°28,77
°28, and 22.9 °26 (£0.2 728, £0.1 °28; or £0.0 °28; Cu Kal radiation}. In some embodiments,
15 the solid form of Tosvlate Type B is crystalline Tosvlate Tvpe B characterized by XRPD
signals at 6.5 °28, 5.1 °20, 12.9°20, 11.3°26,22.2 °28,20.7 726, 18.9 °20, 13.3 °28, 7.7 °26,
and 22.9 °26 (£0.2 °26; 0.1 °20; or £0.0 °26; Cu Kal radiation).
{n sorae crobodiments, the crystalline Tosviate Type B 15 characterized by one, two,
three, four, five, six, seven, eight, nine, ten, cleven, twelve, thirteen, or fourteen XRPD

20 signals selected from those set forth in Table 1.

Table 11: Tosylate Type B XRPD Signals

b‘éﬁfi Pos. [°26] d‘sﬁimg Rel. Int. [%]
1 512 17.25 8583
2 6.46 13.68 100
3 7.67 11.53 30.16
4 1132 782 59 58
5 129 6.56 61.69
6 13.31 6.65 31.89
7 1534 578 16.88
8 1581 56] 19.29
9 18.85 471 33.53
10 2067 43 44.46
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11 22.19 4.01 49 45
12 22.86 389 26.2
13 2474 3.6 14.03
14 25,59 348 11.92

Arginine Sait Type 4

{n sorae crabodiments, the present disclosure provides solid forms of Arginine Tyvpe
A, e.g., crystalhine forms of Arginine Type A. In some embodiments, the Arginine Type A
XRPD profile is substantially similar to that shown in FIG. 44, In some embodiments, the
Arginine Type A TGA profile is substantially similar to that shown in FIG. 45 In some
embodiments, the Arginine Type A DSC curve 15 substantially similar to that shown in FIG.
46. In some embodiments, the Arginine Type A 'H NMR profile is substantially similar to
that shown in FIG. 143, In some embodiments, the Arginine Type A is charactenzed by a
DS8C curve having endotheoms at about 92.4 °C.

in some embodiments, the solid form of Arginine Type A 1s crystaliine Arginine Type
A characterized by two or more, or three XRPD signals selected from the group consisting of
17.1°26, 18.4 °26, and 19.5 °20 (0.2 °20; 0.1 °28; or £0.0 °26; Cu Kal radiation). In some
embodiments, the solid form of Arguune Type A 1s crystalline Arginune Type A
characterized by XRPD signals at 17.1 °20, 18.4 °28, and 19.5 20 (0.2 °28; 0.1 “26; or
+0.0 °28; Cu Kol radiation)}.

{n some cmbodiments, the solid form of Argimine Tvpe A is crystalline Arginine Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 °20, 18.4 °20, 19.5°26, 19.2 °28, and 23.1 °20 (0.2 °26; 0.1 928, or 0.0
°28; Cu Kal radiation). In some embodiments, the solid form of Arginine Type A is
crystalline Arginine Type A charactenized by XRPD signals at 17.1 720, 18.4 °28, 19.5 °28,
19.2°28, and 23.1 °28 (0.2 °28; £0.1 28, or £0.0 28, Cu Kal radiation}.

in some embodiments, the sohid form of Arginine Type A 1s crvstalline Arginine Type
A characterized by two or more, or three or more XRPD signals seiected from the group
consisting of 17.1 728, 184 920, 19.5°26, 19.2 °28, 23.1 °26, 6.8 7208, and 27.5 928 (0.2 °26;
+0.1 °28; or +0.0 °26; Cu Kol radiation). In some embodiments, the solid form of Arginine
Type A is crystatline Arginime Type A characterized by XRPD signals at 171 °28, 18.4 °28,
19.5°28, 192 728, 23.1 728, 6.8 °28, and 27.5 °20 (0.2 °28; =0.1 °26; or 0.0 °28; Cu Kal

radiation).
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In some embodiments, the solid form of Argimine Type A 1s crystalline Arginine Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 728, 18.4 728, 19.5°20, 192 °28, 23.1 °20, 6.8 °20, 275 °28, 0.0 °28, 0.0
28, and 0.0 726 (0.2 °28; £0.1 °26; or £0.0 720, Cu Kal radiation). In some embodiments,

5 the sohd form of Arginine Type A is crystalline Argimine Type A characterized by XRPD

signalg at 17.1 °20, 18.4 °26, 19.5°28, 192 °28,23.1 °26, 6.8 °28, 27.5 °26, 0.0 °28, 0.0 °20,
and 0.0 °28 {(£0.2 °20; £0.1 "28; or £0.0 °28; Cu Kal radiation).

In some embodiments, the cryvstalline Arginine Tvpe A 1s characterized by one, two,
three, four, five, six, or seven XRPD signals selected from those set forth in Table 12

10

Table 12: Arginine Type A XRPD Signals

5}%;‘;5‘5 Pos. [°28] | d-spacing [A] | Rel. Int. [%]

i 6.82 12.96 21.13
2 17.08 519 100
3 18.35 483 4983
4 1917 463 30.01
E 19.48 456 3154
6 2314 3.84 2231

2747 325 2019

Arginiine Type B
In some embodiments, the present disclosure provides solid forms of Arginine Type
B. e.g., crystalline forms of Arginine Type B. In some embodiments, the Arginine Type B
15 XRPD profile is substantially sipular to that shown 1o FIG. 47, To some embodiments, the
Arginine Type B TGA profile 1s substantially similar to that shown m FIG. 48, In some
embodiments, the Arginine Type B DSC curve is substantially similar to that shown m FIG.
49, In some embodiments, the Arginine Type B 'H NMR profile is substantially similar to
that shown in FIG. 144, In some embodiments, the Arginine Type B 1s characterized by a
26 DSC corve having an endotherm at abouot 1408 °C.
in some embodiments, the solid form of Arginine Type B is crystalline Arginme Type
B characterized by two or more, or three XRPD signals selected from the group consisting of
10.3°28, 18.2 °28, and 16.6 °26 (£0.2 °20; £0.1 °26; or £0.0 °28; Cu Kal radiation). In some

embodiments, the solid form of Arginine Type B is crystaliine Arginine Type B characterized
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by XRPD signals at 14.3 °20, 18.2 °28, and 16.6 220 (0.2 °28; £0.1 °28; or £0.0°26; Cu
Kol radiation).

{n sorae crobodiments, the solid form of Arginine Tvpe B is crystalline Argimne Type
B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.3 28, 18.2 °28, 16.6 °26, 20.2 °28, and 25.2 °26 (0.2 °26; 0.1 728, or 0.0
°28; Co Kal radiation). In some embodiments, the solid form of Arginine Type B is
crystalline Arginine Type B characterized by XRPD signals at 10.3 °26, 18.2 %28, 16.6 °20,
2.2 °268, and 25.2 °28 (0.2 °26; £0.1 "20; or £0.0 "28; Cu Kal radiation).

in some embodiments, the sohid form of Arginine Tvpe B is crystalline Arginine Type
B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.3 °28, 18.2 °28, 16.6 °26, 20.2 °28, 252 °28, 15,6 20, and 24 5 °26 (0.2
226, +0.1 °28; or £0.0 °28; Cu Kol radiation). In some embodiments, the solid form of
Arginine Type B is crystalline Arginine Type B characterized by XRPD signals at 10.3 28,
182°28, 166 728, 20,2 728, 252 °26, 15.6 °20, and 24.5 °26 (0.2 728, =0.1 °28; or £0.0
°28; Cu Kol radiation).

In some embodiments, the sohid form of Argimine Type B is crystalline Arginine Type
B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.3 728, 18.2 728, 16.6 °26, 20.2 °28, 252 °28, 15.6 720, 24.5 28, 26 .0 °28,
133928, and 21.9 920 (0.2 °28; £0.1 °28; or 0.0 °20; Cu Kal radiation}. In some
embodiments, the solid form of Arginine Type B is crystaliine Arginine Type B characterized
by XRPD signals at 14.3°20, 18.2°28, 16.6°20, 20.2 926,252 720, 15.6 °26, 24 .5 °28, 26.0
°26, 13.3°28, and 21.9 °20 (0.2 °26; £0.1 "26; or 0.0 °28; Cu Kol radiation).

in some embodiments, the crystalline Argimine Type B is characterized by one, two,
three, four, five, six, seven, eight, nine, ten, or eleven XRPD signals selected from those set

forth in Table 13,

Table 13: Arginine Type B XRPD Signals

5‘1\%235 Pos. [°26] d-spacing [A] Rel. Int. {%]
1 10.26 8.63 100
2 11.02 8.03 23.35
3 133 6.66 28.97
4 15.58 5.69 40.53
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5 16.58 535 4383
6 18.16 4.88 69.24
7 20.19 4.4 4261
8 2} .88 4.06 2515
9 24 .48 3.64 33.16
10 2524 3.33 41 .45
11 2598 343 2941

Lysine Salr Type 4
in some embodiments, the present disclosare provides solid forms of Lysine Type A,

e.g., crystalline forms of Lysine Type A. In some embodiments, the Lysine Type A XRPD

W

profile 1s substantially similar to that shown in FIG. 50. In some embodiments, the Lysme
Type A TGA profile 1s substantially similar to that shown in FIG. 51, In some embodumnents,
the Lysine Type A DSC curve 1s substantially similar to that shown in FIG. 32, In some
embodiments, the Lysine Type A 'H NMR profile is substantially similar to that shown in
Fi(3. 145, In some embodiments, the Lysine Type A is charactenized by a DSC curve having
16 endotherms at about 74.2 °C and about 174.0 °C.

In some embodiments, the solid form of Lysine Type A 18 crystalline Lvsine Tvpe A
characterized by two or more, or three XRPD signals selected from the group consisting of
7.3°28,22.0°28, and 10.9°20 (£0.2 °26; £0.1 °28; or £0.0 °26; Cu Kal radiation}. In some
embodiments, the solid form of Lysine Type A is crystaliine Lysine Type A characterized by

XRPD signals at 7.3 °208, 22.0 °28, and 10.9 °20 (0.2 °26; 0.1 °20; or £0.0 “268; Cu Kal

[
o4

radiation).
in some embodiments, the solid form of Lysine Type A is crystalline Lysine Type A
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 7.3 °20, 22.0 °26, 10.9 °28, 21 .4 °28, and 14.5 °28 (0.2 °26; 0.1 °20; or 0.0
206 °26; Cu Kal radiation). o some embodiments, the solid form of Lysine Type A s crystalline
Lyvaine Tvpe A characterized by XRPD signals at 7.3 26, 22.0 °20, 10.9°28, 21 4 °28, and
14.5°28 (0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation).
In some embodiments, the solid form of Lysine Type A is crystalline Lysine Type A
characterized by two or more, ot three or more XRPD signals sclected from the group
25 consisting of 7.3 928, 22.0°26, 10.9°28, 21 4 °28, 145 °28,24.2 728, and §2.1 “28 {£0.2 26,
+0.1 °28; or +0.0 °26; Cu Kol radiation}. In some embodiments, the solid form of Lysine

Type A is crystailine Lysine Type A characterized by XRPD sigoals at 7.3 °20, 22.0 °28,
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10.9°20,21.4 720, 14.5 7208, 242 °20, and 12.1 °20 (0.2 °20; £0.1 °28; or +0.0 °28; Cu Kal
radiation).
{n some crabodiments, the solid form of Lystne Type A 15 crystalline Lysine Type A
characterized by two or more, or three or more XRPD signals selected from the group
5 consisting of 7.3 928, 22.0°26, 10.9°20, 21 4 °28, 145 °20,24.2 °28, 12.1 °20, 24.9 °20,

26.6 °26, and 0.0 °20 (0.2 °26; £0.1 °26; or £0.0 °28; Co Kol radiation). In some
embodiments, the solid form of Lysine Type A is crystalline Lysine Type A charactenized by
XRPD signals at 7.3°28,22.0°28, 10.9 °20,21.4 720, 14.5 720, 242 °20, 12.1 °28, 24 .9 °24,
26.6°28, and 0.0 °20 (0.2 °28; £0.1 °26; or 0.0 °20; Cu Ka1 radiation).

10 {n some embodiments, the crystalline Lysine Type A s characterized by one, two,

three, four, five, six, seven, eight, or mine XRPD signals selected from those set forth in Table

14.
TFable 14: Lysine Type A XRPD Signals
Signal No. Pas. [©28] d-spacing [A] Rel. Int. %]
1 729 12.13 106
2 10.94 8.09 5975
3 121 7.31 16.04
4 14.45 6.13 18.14
3 2138 4.16 55.6
) 21.97 4.05 70.7
7 2417 3.68 16,57
8 24.94 3.57 13.95
9 26.59 335 11.38
i35 Lysine Salr Tvpe B

fn some embodiments, the present disclosure provides solid forms of Lysine Type B,
¢.g.. crystalline forms of Lysine Type B. In some embodimends, the Lysine Type B XR¥D
profile is substantially svutlar to that shown 1o FIG. 53, In some embodiments, the Lysine
Tvpe B TGA profile is substantially similar to that shown in FIG. 34, In some embodiments,

206 the Lysine Type B DBSC cuarve is substantially similar to that shown in FIG. 55, In some

embodiments, the Lysine Type B 'H NMR profile is substantially similar to that shown in
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FIG. 146, In some embodiments, the Lysine Type B is characterized by a DSC curve having
an endotherm at about 207.7 °C.

{n sorae crobodiments, the solid form of Lysine Type B is erystalline Lysme Type B
characterized by two or more, or three XRPD signals selected from the group consisting of
3.9°28, 11.6°28, and 15.5 °28 (0.2 °26; +0.1 °26; or £0.0 “26; Cu Kal radiation}. In some
embodiments, the solid form of Lysine Type B is crystalline Lysine Type B characterized by
XRPD signals at 3.9 °26, 11.6 °20, and 15.5 °26 (0.2 °26; £0.1 °28; or £0.0 °28; Ca Kal
radiation).

In some embodiments, the solid form of Lysine Type B s crystalline Lysine Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 3.9 °28, 11.6°26, 15.5°268,23.3 °28, and 7.8 °28 (0.2 °28; 0.1 °26; or £0.0
226; Cu Kol radiation). In some embodiments, the solid form of Lysine Type B is crystalline
Lysine Type B characterized by XRPD signals at 3.9 °28, 11.6°28, 155728, 233 °20, and
7.8°26 (=02 °26, =01 °28; or 0.0 °26; Cu Kol radiation).

In some embodunents, the sohd form of Lysine Type B 1s crystalline Lysine Tvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 728, 11.6°26, 155 °20, 23.3 °28, 7.8 °28, 27 .2 °28, and 194 °28 (0.2 °28;
+0G.1 °28; or 0.0 °26; Cu Kal radiation). To some embodiments, the solid form of Lysine
Type B s crystalline Lysine Type B characterized by XRPD signals at 3.9 °28, 11.6°28, 185
©26,23.3°20, 7.8°26, 272 °20, and 19.4 °26 (0.2 °20; 0.1 °20; or 0.0 26, Cu Kol
radiation).

In some embodirents, the solid form of Lysime Type B is crvstalline Lysine Tyvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 728, 11.6°26, 15.5°20,23.3°268, 7.8 °20,27.2°28, 194 °208,31.2°28. 352
928, and 0.0 °26 (£0.2 °26; £0.1 °26; or £0.0 °26; Cu Kal radiation). In some embodiments,
the solid form of Lysine Type B 1s crystalline Lysine Type B characterized by XRPD signals
af 3.9°20, 11.6 °28, 15.5°26, 23.3°26, 7.8 °28,27.2 °20, 194 °20, 31.2 °26, 35.2 °28, and
0.0°20 (=02 °26; =0.1 °28; or 0.0 °26; Cu Kal radiation).

In some embodiments, the crystalline Lysine Type B 1s characterized by one, two,
three, foar, five, six, seven, eight, or ning XRPD signals selected from those set forth in Table

15.
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Table 15: Lysine Type B XRPD Signals

S’}ggai Pos. [928] d-spacing [A] Rel. Int. [%]
1 3.94 22.43 100
2 7.79 11.34 543
3 11.63 761 10.79
4 15.52 571 972
3 19.44 457 326
6 233 382 658
7 27.24 327 355
8 31.23 2.86 1.91
9 3523 2.33 141

Sodium Type 4
in some embodiments, the present disclosure provides solid forms of Sodium Type A,

e.g., crystalline forms of Sodiom Type A In some embodiments, the Sodium Type A XRPD

W

profile 1s substantially similar to that shown in FIG. 56, In some embodiments. the Sodium
Tyvpe A TGA profile is substantially similar to that shown 1 FIG. 537, Tn some embodiments,
the Sodram Type A DSC profile is substantially sinilar to that shown in FIG. 58, In some
embodiments, the Sodiwm Type A 'H NMR profile is substantially similar to that shown in
FiG. 147, Yo some embodiments, the Sodium Type A is characterized by a DSC curve
10 baving endotherms at about 92.2 °C and about 135.5°C.

In some embodiments, the solid form of Sodiam Type A 1s crystalline Sodumm Type
A characterized by two or more, or three XRPD signals selected from the group counsisting of
10.0°28, 165728, and 21.7 °26 (£0.2 °28; =01 °28; or 0.0 °28; Cu Kol radiation). In some
embodiments, the solid form of Sodium Type A is crystalline Sodium Type A characterized

by XRPD signals at 10.0 928, 16.5 °28, and 21.7 °26 (0.2 °28; 0.1 °28; or 0.0 °26; Cu

Ju—
[

Kol radiation).
n some embodiments, the solid form of Sodiam Type A 1s crvstalime Sodium Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.0 °28, 16.5°28, 21.7 °26, 9.4 °28, and 12.4 °28 (0.2 °28; £0.1 °26; or 0.0
20 °26; Cu Kal radiation). o some embodiments, the solid form of Sodium Type A is
crystalline Sodium Type A characterized by XRPD signals at 10.0 °28, 16.5°28, 21.7 °28,

04720, and 12.4°26 (#:0.2 °26; £0.1 926, or £0.0 °28; Cu Kal radiation).
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In some embodiments, the solid form of Sodium Type A is crystalline Sodwm Tyvpe
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.0 28, 16.5 °20, 21.7°26, 9.4 °28, 12.4 °20, 8.4 °28, and 24.3 °20 (0.2 °28;
+0.1 °28; or 0.0 °26; Cu Kol radiation}. In some embodiments, the solid form of Sodiam
Type A is orystalline Sodiam Tvpe A characterized by XRPD signals at 10.0 928, 16.5 °20,
28.7°28.94°28,12.4°28,8.4°28, and 24.3 °20 (0.2 °26; £0.1 °28; or 0.0 °28; Cu Keal
radiation}.

In some embodiments, the solid form of Sodium Type A is erystaliine Sodiuvm Tyvpe
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.0 728, 16.3°20, 21.7°26,9.4°28, 12,4 °20,8.4°20, 243 °28, 19.4°28, 89
926, and 6.3 926 (0.2 7268, £0.1 °26; or £0.0 728, Cu Kol radiation). In some embodiments,
the sohid form of Sodium Type A is erystalline Sodivm Tvpe A characterized by XRPD
signals at 10.0°20, 16.5°26, 21.7 °26, 9.4 °26, 12.4 °20, 8.4 °20, 24.3 °28, 194 °28, 8.9 °28,
and 6.3 °28 (£0.2 °28; £0.1 °28; or £0.0 °26; Cu Kal radiation).

In some emboduments, the cryvstalline Sodium Type A is characterized by one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fouricen, fifteen, sixteen,
seventeen, eighteen, ninetesn, twenty, tweniy-one, twenty-two, or twenty-three XRPD signals

selected from those set forth m Table 16.

Table 16: Sodium Type A XRPD Signals

S“irfﬁal Pos. [°28] | d-spacing [A] | Rel Int. [%]
1 417 212 4355
2 485 18.21 38.68
3 627 14.09 45.92
4 837 10.56 5265
5 591 9.92 46.59
6 935 946 5571
7 10.04 851 100
8 11.69 757 18.98
9 12.44 701 5324
16 13.62 65 30.72
¥ 14 05 63 30.17
12 159 557 24 53
13 16.47 538 68.95




WO 2024/206647 PCT/US2024/021994

14 18.16 483 32.38
15 19.41 4.57 5123
16 18.97 4.45 36.68
17 2141 415 45,34
18 21.69 4.1 58.86
1§y 22.13 4.02 35.3

20 2427 3.67 51.7
21 2596 343 14,49
22 28.14 3.17 4.87
23 30.23 2.96 54

Fotassium Type B
In some emboduments, the present disclosure provides solid forms of Potassium Type

B, ¢.g., crystalline forms of Potassium Type B. In some embodiments, the Potassium Type B

[

XRPD profile is substantially similar to that shown in FIG. 59. In some embodiments, the
Potassium Type B TGA profile is substantially sumilar to that shown 1o FIG. 60. In some
embodiments, the Potassium Type B DSC profile is substantially similar to that shown in
FIG. 61, In some embodiments, the Potassium Type B 'H NMR profile is substantially
similar to that shown in FI{z. 148, In some embodiments, the Potassium Type B is
16 characterized by a DSC curve having endotherms at about 150.6 °C, about 224.0 °C, and
about 232.8 °C.
In some embodiments, the sohid form of Potassium Type B is crystalline Potassium
Type B characterized by two or more, or three XRPD signals selected from the group
consisting of 143 28, 17.2°28, and 5.8 °28 (x0.2 °20; £0.1 °26; or £0.0 °28; Cu Kal
153 radiation}. In some embodiments, the solid form of Potassiam Type B is crystalline
Potassium Type B characterized by XRPD signals at 14.3 °26, 17.2 °28, and 5.8 °26 (0.2
°28; £0.1 26, or £0.0 °28; Cu Kal radiation).
In some emboduments, the sohd form of Potassium Type B is crystalline Potassiom
Type B characterized by two or more, or three or more XRPD signals selected from the groop
20 consisting of 143 °28, 17.2 726, 3.8 °28, 12.5 °20, and 8.6 °208 (+0.2 °20; +0.1 °26; or 0.0
°26; Cu Kol radiation). In sone embodiments, the solid form of Potassmm Type B is
crystalline Potassium Type B characterized by XRPD signals at 143 °28, 17.2 °28, 5.8 °20,
12.5°20, and 8.6 °20 (£0.2 °268; 0.1 °28; or +0.0 °28; Cu Kol radiation).
In some embodiments, the solid form of Potassium Type B is crystalline Potassium
25 Type B characterized by two or more, or three or more XRPD signals selected from the group

consisting of 14.3 26, 17.2°28, 5.8 920, 12.5 °28, 8.6 °28, 21.1 °28, and 11.4 °28 (+0.2 °28;
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+0.1 728, or £0.0 226, Cu Kal radiation}. In some embodiments, the solid form of Potassium
Type B is crystalline Potassiom Type B characterized by XRPD signals at 14.3 ©28, 17.2 °24,
38°268,12.5°20,8.6°20,21.1 728, and 11.4 °20 (0.2 °26; £0.1 °28; or 0.0 °28; Cu Kal
radiation}.

In some embodiments, the solid form of Potassium Type B is crystalline Potassaom
Type B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 14.3 °28, 17.2°20, 5.8 °20, 12.5°26, 8.6 °20, 21.1 °28, 11,4 °28,22.3 728, 205
°26, and 23.0 °20 (£0.2 °28; £0.1 °28; or £0.0 °28; Cu Kol radiation). In some embodiments,
the solid form of Potassium Type B s erystalline Potassium Type B characterized by XRPD
signals at 14.3 728, 17.2°20, 5.8°20, 123 °26, 8.6 728, 21.1 °26, 114 °20, 223 °28, 20.5
226, and 23.0 °28 (£0.2 °28; 0.1 °28; or £0.0 *28; Cu Kal radiation).

In some embodiments, the crystalline Potassium Type B is characterized by one, two,
three, four, five, six, seven, cight, mine, ten, cleven, twelve, thirteen, fourteen, fifteen, sixicen,
seventeen, eighteen, nineteen, twenty, twenty-ong, or twenty-two XRPT) signals selected

from those set forth in Table 17.

Table 17; Potassium Type B XRPD Signals
Signal o . .

No. Pos. [°208] | d-spacing [A] | Rel. Int. [%]

1 575 1538 34.45

2 8.56 16.33 2525

3 11 .44 7.73 2287

4 1247 7.1 3145

5 1431 65,19 100

6 154 575 13.09

7 16463 553 10,32

8 1642 54 11.04

9 17.17 517 3997
10 18.09 49 10.61

i1 1853 4.79 13.82
12 1931 46 121

13 19.85 4.47 16 .91

14 2052 433 19.15

15 2107 422 2423
16 2227 3.99 20.29
17 2295 3.87 18.71
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18 2511 3.55 581
19 262 3.4 17.83
24 28.66 3.12 16.37
21 2989 299 4.02
22 31.18 2.87 4.05

Choline Salt Type 4

In some embodiments, the present disclosure provides solid forms of Choline Type A,
¢.g.. crystalline forms of Choline Type A, In some embodiments, the Choline Type A XRPD

5 profile is substantially suniar to that shown 1o FIG. 62. In some emboduments, the Choline
Tyvpe A TGA profile 15 substantially similar to that shown 1n FIG. 63 In some embodiments,
the Choline Type A DSC profile ts substantially similar to that shown m FIG. 64, In some
embodiments, the Choline Type A 'H NMR profile is substantially similar to that shown in
FIG. 149 In some embodiments, the Choline Type A is characterized by a DSC curve having
16 endotherms at about 184.5 °C and about 210.4 °C.

In some embodiments, the solid form of Choline Type A is crystalline Choline Type
A characterized by two or more, or three XRPD signals sclected from the group cousisting of
10.8°28, 176 728, and 15.8 726 (0.2 °28, 0.1 °26; or £0.0 °28; Cu Kal radiation). In some
embodiments, the solid form of Choline Type A is erystalline Choline Type A characterized

by XRPD signals at 16.8 °28, 17.6 °28, and 15.8 °28 (0.2 °28; £0.1 °28; or 0.0 °26; Cu

Pt
2

Kal radiation).
In some embodiments, the solid form of Choline Type A s crystatline Choline Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.8 °28, 17.6°20, 15.8°26,22.3 "28, and 21.7 °20 (=0.2 °26: =0.1 °28; or £0.0
206 °28; Cu Kol radiation). In some embodiments, the solid form of Choline Tvpe A is
crystalline Choline Tvpe A characterized by XRPD signals at 10.8 °26, 17.6 °28, 15.8 °28,
22.3°26, and 217 °20 (0.2 °20; £0.1 °28; or =0.0 °20; Cu Kal radiation).
in sorae erobodiments, the solid form of Choline Type A is crystalline Choline Type
A characterized by two of more, or three or more XRPD signals selected from the group
consisting of 10.8 °28, 17.6°20, 158°26,22.3 °28,21.7°26, 17.9 °28, and 23 8 °26 (=02

[ o]
(1]

°28; £0.1 °20; or £0.0 °28; Cu Kgal radiation). In some embodiments, the solid form of
Choline Type A is crystalline Choline Type A characterized by XRPD signals at 10.8 °28,
17.6°28, 158 920, 22.3°20, 21.7 °26, 17.9 °28, and 23 8 °206 (+0.2 °26; 0.1 “206: or 0.0

°26; Cu Kol radiation).
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In some emboduments, the sohid form of Choline Type A 1s crystalhine Choline Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.8 °20, 17.6°28, 15.8°°26, 22.3 °20, 21.7°28, 179 °20, 23.8 728, 198 °28,
20.5°28, and 24.7 720 (0.2 °28; £0.1 °28; or 0.0 °28; Cu Kal radiation}. In some
5 embodiments, the solid form of Choline Type A is erystalline Choline Type A characterized
by XRPD signals at 10.8 °20, 17.6°20, 158°26,22.3°26,21 7 °20,17.9°28,23.8°28, 198
°20,20.5°20, and 24.7 °20 (0.2 °20; £0.1 °20; or £0.0 °28; Cu Kol radiation).
In some embodiments, the crystalline Choline Type A is charactenized by one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
1¢  seventecn, eighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, twenty-seven, twenty-cight, twenty-nine, thirty, thirty-one, thirty-
two, thirty-three, thirty-four, thirty-five, thirty-six, or thirty-seven XRPD signals selected

from those set forth in Table 18.

Table 18: Choline Type A XRPD Signals
Signal o . Y
No, Pos. [°28] | d-spacing [A] | Rel. Int. [%]
i 792 1117 20.36
2 4.05 978 17.95
3 .63 519 7.04
4 10.78 8.2 100
hJ 11.53 7.67 15.32
6 13,17 5,72 12.95
7 137 6.46 14.27
& 14.8 599 6.07
G 15.83 56 67.67
10 16.93 5.24 537
i1 17.62 5.03 97.31
12 17.94 4.94 56.22
i3 187 4.75 15.06
14 19.29 4.6 10.69
13 19.84 447 27.56
16 20.43 4.34 275
17 2(.9 428 459
I8 21.69 41 58.68
19 22.03 403 23.12
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20 22.33 3.88 61.38
21 22.79 3.9 14.24
22 2313 3.84 18.47
23 23.83 3.73 443
24 24.07 3.7 17.18
25 24.72 3.6 26.87
26 25.08 355 18.73
27 2557 3.48 20.66
28 26.29 3.39 14.99
29 26.68 334 6.74
30 27.18 328 11.94
31 28.84 3.1 6.14
32 2932 3.05 8.36
33 302 2.96 7.86
34 30.83 2.5 7.87
35 3147 2.84 7.45
36 3274 2.74 2.06
37 36.77 2.44 324

Ammoninm vpe A

in some embodiments, the present disclosure provides solid forms of Ammonivm
Type A, e.g., crystalling forms of Ammonium Type A, In some entbodiments, the
Ammounwum Type A XRPD profile s substantially similar to that shown in FIG. 65, In some
embodiments, the Ammonium Type A TGA profile 1s substantially similar to that shown in
FIG. 66, In some embodiments, the Ammonium Type A DSC profile is substandially similar
to that shown in FEG. 67. In some embodiments, the Ammonium Type A 'H NMR profile is
substantially similar to that shown in FIG. 150, Tn some embodiments, the Ammonium Type
A 1s characterized by a DSC curve having endotherms at about 132.8 °C, about 1562 °C, and
about 1922 °C.

{n sorae crabodiments, the solid form of Ammoniura Type A s crystalline
Ammonium Type A characterized by two or more, or three XRPD signals selected from the
group consisting of 11.7 °26, 22.0 °20, and 13.6 °26 (0.2 *20; 20.1 °26; or £0.0 °26; Cu Kol
radiation}. In some embodiments, the solid form of Ammonium Type A is crystalline
Ammomium Type A characterized by XRPD signals at 11.7 726, 22.0 °28, and 13.6 °26 (0.2
°26; 0.1 °26; or £0.0 °28; Cu Kal radiation).

in some crabodiments, the solid form of Aramontum Type A 15 crystaliine

Ammountum Type A characterized by two or more, or three or more XRPD signals selected
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from the group consisting of 11.7 %28, 22.0 °28, 13.6 °28, 25.3 °28, and 23.5 °28 (0.2 °28;
+0.1 °28; or £0.0 °26; Cu Kal radiation}. In some embodiments, the solid form of
Ammontum Type A is crystalline Amamontm Type A characterized by XRPD signalsat 11.7
°26,22.0°28, 13.6 °28, 253 °26, and 23.5 °28 (+0.2 °28; 0.1 °28; or +0.0 °28; Cu Kal
radiation}.

In some embodiments, the solid form of Ammonium Type A is crystalline
Ammomium Type A characterized by two or more, or three or aore XRPD sigoals selected
from the group consisting of 11.7 °26, 22.0 °20, 13.6 °28, 25.3 °26, 23.5 728, 16.0 °28, and
287 °268 (£0.2 °28; +0.1 °20; or £0.0 929; Cu Kol radiation). In some embodiments, the solid
form of Amvnonium Type A is erystalline Ammontum Tyvpe A characterized by XRPD
signals at 11.7 928, 22.0°26, 13.6 °26, 253 °28,23.5°28, 16.0 728, and 21.7 °26 (0.2 °26;
+0.1 °28; or 0.0 °26; Cu Kol radiation).

In some embodiments, the solid form of Ammonium Type A is crystalline
Ammonium Type A characterized by two or more, or three or more XRPD signals selected
from the group consisting of 11.7 26, 22.0°28, 13.6°28, 253 °28,23.5°28, 160 °28, 217
°26,26.4 °28,24 .3 °28, and 16.5 °28 (0.2 °28; £0.1 °28; or £0.0 “20; Cu Kal radiation). In
some embodiments, the solid form of Anunonium Type A is crystalline Ammonium Type A
characterized by XRPD signals at 11.7 °26, 22.0 728, 13.6 °26, 25,3 °28, 23.5 °28, 16.0°28,
21.7°28, 26.4 °28, 24 3 °28, and 16.5 °20 (0.2 °28; £0.1 °28; or 0.0 °28; Ce Kal
radiation}.

In some embodiments, the crystalline Anumonium Type A is characterized by one,
two, three, four, five, six, seven, eight, nine, fen, eleven, fwelve, thirteen, fourteen, fifteen,
sixteen, seventoen, eighteen, nincteen, twenty, twenty-one, twenty-two, twenty-three, twenty-
four, twenty-five, twenty-six, twenty-seven, twenty-eight, twenty-nine, thirty, thirty-one,
thirty-two, thirty-three, thurty-four, or thirty-five XRPD signals sclected from those set forth
mn Table 19,

Table 19: Ammonium Type A XRPD Signals

g‘f:‘“ Pos. [220] | d-spacing [A] | Rel. Int. [%]
1 633 13.93 a7
3 § 43 10.49 10.65
3 597 992 1214

47



WO 2024/206647

PCT/US2024/021994

4 10.02 382 3.57
3 1041 8.5 39

6 11.69 7.37 100

7 12.18 727 9.28
8 12,72 6.96 8.69
9 13.61 6.5 3336
10 1425 6.21 13.65
i1 14.38 595 3.43
12 15.96 555 2463
13 16.45 539 18.65
14 16.69 5.31 9.28
15 17.82 498 542
16 19.08 4.65 1122
17 1939 458 12.6
i8 19.97 4.45 044
19 2026 438 9.4

20 20.6 431 8.71
21 214 415 1648
22 21.67 4.1 1997
23 2198 4.04 74.5
24 229 3.88 13.27
25 2343 379 3793
26 2427 3.67 18.76
27 24 89 358 16.97
28 233 3.52 4545
29 26.39 3.38 19.8
30 2695 331 15.22
3 2792 32 3.32
32 3048 2.96 2.91
33 2.38 275 2.86
34 3395 2.64 2.72
35 3741 2.4 1.05

Ammonium Type B

In some embodiments, the present disclosure provides solid forms of Ammoniam

Type B, e.g., crystalline forms of Ammoniom Tyvpe B. In some embodiments, the

p=3

Ammoum Type B XRPD profile is substantially similar to that shown in FIG. 68. o some

embodiments, the Ammmonium Type B TGA profile 1s substantially similar to that shown

FIG. 69, In some embodiments, the Ammonium Type B DSC profile is substantially similar

to that shown m FIG. 70. In some embodiments, the Anvmonium Type B 'H NMR profile is
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substantially similar to that shown in FIG. 151, In some embodiments, the Ammonium Type
B is characterized by a DSC curve having endotherms at aboat 140.7 °C and about 185.6 °C.

{n sorae crobodiments, the solid form of Ammonturn Type B 1s crystaliine
Ammonium Type B characterized by two or more, or three XRPD signals selected from the
group consisting of 10.7 °26, 17.6 °20, and 18.4 °20 (0.2 “26; 0.1 °28; or +0.0 °20; Cu Kal
radiation}. In some embodiments, the solid form of Ammonium Type B is erystathine
Ammomum Type B characterized by XRPD signals at 10.7 °26, 17.6 °20, and 18.4 °20 (0.2
°26; £0.1 728; or £0.0 °28; Cu Kal radiation).

In some embodiments, the solid form of Ammonium Type B is crystalline
Ammontum Type B characterized by two or more, or three or more XRPD signals selected
from the group congisting of 10.7 °28, 17.6 720, 18.4 728, 19.3 °26, and 15.4 °28 (+0.2 *28;
+0.1 °28; or 0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Ammonium Type B is crystalline Ammonium Type B characterized by XRPD signals at 10.7
©26,17.6°20, 18.4°28, 193 °26, and 15.4 °28 (0.2 °28; =0.1 726, or £0.0 728; Cu Kal
radiation).

In some embodiments, the sohid form of Ammontum Type B 1s crystalline
Ammonium Type B characterized by two or more, or three or more XRPD signals selected
from the group consisting of 10.7 °26, 17.6 720, 18.4 726, 193 °28, 154 °20, 21.5 °28, and
23.8°20 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal radiation}. In some embodiments, the sohid
form of Ammonium Type B is crystalline Ammontum Type B characterized by XRPD
signals at 10.7 °28, 17.6°26, 18,4 °20, 193 °26, 154 °26, 21.5 °28, and 23 .8 °20 (0.2 °26;
+0.1 728, or £0.0 °26; Cu Kal radiation}.

In some embodiments, the solid form of Ammontum Type B is crystatline
Ammonium Type B characterized by two or more, or three or more XRPD signals selected
from the group consisting of 10.7°28, 17.6°28, 1847268, 19.3°20, 15.4°26,21.5 °28, 23 8
o268, 18.0 728, 9.6 °26, and 10.9 728 (0.2 °28; +0.1 °28; or £0.0 °28; Cu Kol radiation}. In
some embodiments, the solid form of Ammonnun Type B is crystalline Ammoniim Type B
characterized by XRPD signals at 10,7 °28, 17.6 °28, 184 °28, 193 °26, 154 728, 21 5 °286,
23.8°28, 180728, 9.6 °28, and 10.9 728 (0.2 "28; £0.1 °28; or 0.0 °28; Cu Kal radiation}.

In some embodiments, the crystalline Ammonium Type B 1s characterized by one,
two, three, four, five, six, seven, cight. nine, ten, eleven, twelve, thirteen, fourteen, fiftcen,
sixteen, seventecn, cighteen, nincicen, twenty, twenty-one, twenty-two, twenty-three, tweoty-

four, twenty-five, twenty-six, twenty-seven, twenty-cight, twenty-mine, thirty, thirty-one,
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thirtyv-two, thirtv-three, thirty-four, thirtv-five, thirty-six, or thirty-seven XRPD signals

selected from those set forth in Table 20.

Fable 20: Amimonium Type B XEPD Signals
Signal - . ,
No, Pos. [°28] d-spacing [A] | Rel. Int, {%]
1 921 9.6 491
2 9.61 9.21 19.14
3 10.71 8.26 100
4 10.94 8.09 19.06
5 11.52 7.68 6.1
6 12.27 7.21 14 .97
7 13.68 647 12.92
8 14.02 6.32 3.65
9 1479 5.99 3.13
10 15.36 577 32.48
i1 15.84 559 3.3
12 17.6 5.04 68.34
13 18.03 4.92 19.93
14 18.44 4.81 53.03
15 19.05 4.66 14.56
16 19.26 4.61 3579
17 19.77 4 .49 4.28
18 20.02 443 356
19 2148 4.14 26.33
20 22 4.04 14.27
21 22.2% 3.99 1R
22 231 3.85 4.56
23 2382 3.74 224
24 24.14 3.69 4.06
23 24.69 3.61 6.48
26 2511 358 225
27 2628 3.39 1545
28 26.66 334 6.86
29 2734 329 18
30 23.86 3.09 6.58
31 30.2 2.96 2.08
32 30.83 2.9 4.39
33 3113 2.87 11.47
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34 3147 2.84 3.63
35 32.45 276 3.84
36 332 2.7 1.12
37 3749 2.4 2.5

Tris Type A

{n some crabodiments, the present disclosure provides solid forms of Trs Type A,
e.g., crystalline forms of Tris Type A. In some embodiments, the Tris Type A XRPD profile
1s substantially similar to that shown in FIG. 71. In some embodiments, the Tris Type A TGA
profile is substantially sumilar to that shown in FIG. 72. In some embodiments, the Tris Type
A DSC profile 1s substantially stmilar to that shown i FIG. 73, In some embodiments, the
Tris Type A 'H NMR profile is substantially similar o that shown in FIG. 152, In some
cmbodiments, the Tris Type A is characterized by a DS curve having endotheras at about
133.1°C, about 182.0, and about 191.2 °C.

in some embodiments, the solid form of Tris Type A 1s crystalline Tris Type A
characterized by two or more, or three XRPD signals selected from the group consisting of
3.9°28, 155°28, and 7.7 28 (0.2 °26; £0.1 °28; or 0.0 °28; Cu Kol radiation). In some
embodiments, the solid form of Tris Type A is crystalline Tris Type A characterized by
XRPD signals at 3.9 °28, 15.5 °28, and 7.7 ©28 (£0.2 ©28; £0.1 °28; or £0.0 "28; Cu Kal
radiation).
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 28, 15.5°26, 7.7 °28, 19.2 26, and 14.7 °28 (0.2 °28; +0.1 °26; or £0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Tris Type A is crystalline
Tris Tvpe A characterized by XRPD signals at 3.9 °26, 155 °20, 7.7 °20, 19.2 °28, and 14.7
°28 (3.2 °28; £0.1 °28; or +0.0 °28; Cu Kal radiation).

in some embodiments, the solid form of Tris Tvpe A is crystalline Tris Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 928, 15.5°26, 7.7 °26, 19.2 °28, 14.7 728, 22.0 °20, and 20.2 28 (0.2 °20,
+0.1 °28; or +0.0 °26; Cu Kol radiation). In some embodiments, the solid form of Tris Type
A is crystaliine Tris Type A characterized by XRPD signals at 3.9 °20, 155 °28, 7.7 °28, 19.2
°28, 14.7°28,22.0 °28, and 20.2 °28 (=0.2 °28; £0.1 *28; or £0.0 28, Cu Kal radiation).

In some embodiments, the solid form of Tris Type A 1s crystathine Tris Type A

characterized by two or more, or three or more XRPD signals selected from the group

W
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consisting of 3.9°28, 1557926, 7.7 °26, 19.2 °20, 14.7°28,22.0°28,20.2 °26, 17.9°28, 229
26, and 8.9 °26 (0.2 °20; £0.1 “26; or 0.0 °28; Co Kal radiation). In some embodiments,
the solid form of Tris Type A 15 crystathine Tris Type A characterized by XRPD signals at 3.9
26, 155726, 77 °20, 19.2°28, 147 °24.22.0°26,20.2 720, 17.9°28, 22.9°28, and 8.9 °20
(0.2 °26; £0.1 “28; or £0.0 “26; Cu Kal radiation).

In some embodiments, the crystalline Tris Type A is characterized by one, two, three,
four, five, six, seven, cight, mune, ton, eloven, twelve, thitteen, fourteen, or fiticen XRPD

signals selected from those set forth in Table 21,

Table 21: Tris Type A XRPD Signals
Signal Ne. | Pos. [°28] | d-spacing JA] R‘;‘yj in t.

I 385 22.95 160

2 7.67 11.52 8938
3 8.92 591 38.57
4 1152 7.68 32.03
5 14.66 6.04 64,30
6 155 572 93 86
7 {788 496 4776
] 1924 4.61 803

9 2022 439 52.13
10 22 4.04 63.89
i1 22 .85 3.9 407
12 2584 3453 25 85
13 27 .66 323 2458
14 2852 3.03 1916
I3 3515 255 5.43

Tris {ype B

in some embodiments, the present disclosure provides solid forms of Tris Type B,
e.g., crystalling forms of Tris Type B. In some embodiments, the Tris Type B XRPD profile
is substantially similar to that shown in FIG. 74, In some embodiments, the Tris Tvpe B TGA
B DSC profile 1s substantially similar to that shown 1o FIG. 76, In some embodiments, the

Tris Type B'H NMR profiic is substantially similar to that shown in FIG. 153, In some

=
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embodiments, the Tnis Tvpe B is charactenized by a DSC curve having endotherms at about
104.8 °C and about 191.6 °C.

characterized by two or more, or three XRPD signals selected from the group consisting of
18.8°26, 12.1 °28, and 17.9 °206 (0.2 °28; £0.1 “28: or +0.0 °28; Cu Kol radiation). In some
embodiments, the solid form of Tris Type B is crystalline Tris Type B characterized by
XRPD signals at 18.8 °26, 12.1 °20, and 17.9 °26 (0.2 °20; =0.1 °28; or£0.0 °28; Cu Kol
radiation).

In some embodiments, the solid form of Tris Type B is crystalline Tris Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 188 28, 12.1 °28, 17.9°26, 15.7 °28, and 21.4 °20 (0.2 °28; 0.1 “28; or £0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Tris Type B is crystalline
Tris Type B characterized by XRPD sigoals at 18.8 °26, 12.1 °28, 17.9°28, 15.7 °28, and
21.4°28 (0.2 °28; 0.1 °26; or £0.0 28, Cu Kol radiation).

In some embodiments, the solid form of Tris Type B is crystalline Tris Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.8 20, 12.1 920, 17.9°26, 15.7°20, 214 °20, 11.3 °20, and 6.5 °28 (0.2 °26;
B is crystalline Tris Type B characterized by XRPD signals at 18.8 °268, 12.1 726, 17.9 °20,
15.7°28,21.4°26, 11.3 728, and 6.5 °20 (0.2 °28; £0.1 °28; or 0.0 °28; Cu Ka! radiation).

In some embodiments, the solid form of Tris Type B 1s crystalline Tris Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.8 °268, 12.1°28, 17,9726, 15.7°20, 214 °28, 11.3°28,6.5°28,22.6 °26, 84
°28, and 19.9 °28 (£0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation). In some embodiments,
the schid form of Tris Type B is crystalline Tris Type B characterized by XRPD signals at
18.8°28, 12.1°26,17.9°28,15.7°26,21.4 720, 113728, 6.5°28,22.6°28, 84 728, and 19.9
026 (0.2 °26; 0.1 °26; or £0.0 °268; Cu Kal radiation).

In some emboduments, the crystatline Tris Type B is characterized by one, two, three,
four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen, or

seventeen XRPD signals selected from those set forth i Table 22.

Table 22: Tris Type B XRPD Signals

L
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Signal Nao. Pos. [°20] d-spacing [A] | Rel Int. [%%]
i 4 .45 19.84 25.65
2 6.45 137 41.01
3 8.44 10.47 37.98
4 935 @45 19.89
3 11.25 7.87 472.35
6 121 731 88 .88
7 14,18 6.25 10.55
8 15.67 5.66 46.03
9 17.93 495 56,84
10 iR.79 472 160
11 1991 446 32.87
12 21.35 416 4278

3 22.63 393 38.7
14 24.28 3.67 2475
5 25.44 35 20.85
16 26.44 337 14.47
17 2574 3 11.02

Tris Salt Type

in some erabodiments, the present disclosure provides solid forms of Tris Type €.
c.g., crystalline forms of Trs Type C. In some embodiments, the Tris Type € XRPD profile
1s substantially sirmilar to that shown in FIG. 13, In some embodiments, the Tris Type C TGA
profile 18 substantially similar to that shown in FIG. 14, In some embodiments, the Tris Type
C BSC profile is substantially similar to that shown 1n FIG. 15, In some embodiments, the
Tris Tvpe C DVS profile s substantially sunilar to that shown m FIG. 16, In some
embodiments, the Tris Type C 'H NMR profile is substantially similar to that shown in FIG.
133, In some embodiments, the Tris Type € is characterized by a DSC curve having an
endotherm at about 192.6 °C.

In some embodiments, the solid form of Tris Type € is crystatline Tnis Tvpe €
characterized by two or more, or three XRPD signals selected from the group consisting of

7926, 18.3°28, and 11.6 °20 (0.2 °26; =0.1 °28; or 0.0 °28; Cu Kal radiation). In some

embodiments, the solid form of Tris Type C is crystalling Tris Type C characterized by
XRPD signals at 7.7 ©28, 19.3 °28, and 11.6 °20 (0.2 °26; £0.1 28, or £0.0 °26, Cu Kal

radiation).

L
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In some embodiments, the sohd form of Tris Tvpe € is erystalline Tois Type €
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.7 28, 19.3°26, 11.6 °20, 19.5 °28, and 15.4 °20 (£0.2 °28; £0.1 °26; or 0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Tris Type C is erystalline

5 Tris Type C charactenized by XRPD signals at 7.7 929, 19.3 °20, 11.6°26, 19.5 °28, and 154
°26 (0.2 726, +0.1 °26; or £0.0 °268; Cu Kol radiation).

In some embodiments, the solid form of Tris Type C s crystalline Trs Type €
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.7 °28, 19.3 720, 11.6 °20, 19.5 °28, 15.4 °26, 3.9 °28, and 18.0 °28 (0.2 °24;

10 0.1 °28; or 0.0 °28; Cu Kal radiation). In some embodiments, the solid form of Tris Type
C is crystalline Tnis Tyvpe € characterized by XRPD signals at 7.7 ©26, 19.3 28, 11.6 °28,
19.5°28, 154 °28,3.9°28, and 18.0 °28 (0.2 °28; £0.1 °26; or 0.0 °28; Cu Kal radiation}.

In some embodiments, the solid form of Tris Type C is crystalline Tas Tyvpe €
characterized by two or more, or three or more XRPD signals sclected from the group

15 consisting of 7.7°28, 193 °26, 116728, 19.5°28, 15.4°20,3.9°28, 180 °28,89°26,21.9
26, and 23.1 °28 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal radiation). In some embodiments,
the sohid form of Tris Type € is crystalline Tris Type € characterized by XRPD signals at 7.7
928, 193720, 11.6°26, 19.5°20, 154 °28,3.9°26, 180728, 8.9°26,21.9°28, and 23.1 °20
(0.2 °26; £0.1 928, or 0.0 “26; Cu Kal radiation).

20 In some embodiments, the crystaliine Tris Type C is characterized by oung, two, three,
four, five, six, seven, eight, mine, ten, cleven, twelve, thitteen, fouricen, fifteen, sixteen,
seventeen, eightcen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-~four, or

twenty-five XRPD signals selecied from those set forth in Table 23.

Table 23: Tris Salt Type C XRPD Signals

Signal Pos. [°26] d-spacing [A] Rel. Int. [%]
i 386 288 2417
P 77 1149 100
3 586 508 1365
a 563 o 14 508
5 11355 7.66 36
5 1475 601 304
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15.44 574 34.43
S 159 557 10.92
9 18.02 492 14.64
16 18,41 4.82 5,08
11 19.28 4.6 48.95
12 19.48 4.56 3527
13 20.54 432 388
14 2186 4.07 11.96
15 22.37 3.97 16.52
16 23.14 384 11.72
17 25.46 3.5 53
18 26.5 336 8.97
9 27.35 326 6.15
20 2933 3.05 6.41
21 29 43 2.99 6.13
22 311 2.88 243
23 32.69 274 407
24 35.03 2.56 533
25 36.96 2.43 2.28

Meglumine Sali Tvpe A

in some crabodiments, the present disclosure provides solid forms of Meglumine
Type A, c.g., erystalline forms of Meglumine Type A, In some embodiments, the Meglumine
Type A XRPD profile 1s substantially similar to that shown m FIG. 1. In some embodiments,
the Meglumine Type A TGA profile is substantially similar to that shown in FIG. 2. In some
embodiments, the Meglumine Type A DSC profile is substantially similar to that shown in
FIG. 3. In some embodiments, the Meglumine Type A DVS profile is substantially stmilar to
that shown in FIG. 4. In some embodiments, the Megiumine Type A 'H NMR profile is
substantialfy similar to that shown in FIG. 130, In some embodiments, the Meghimine Type
A is characterized by a DSC curve having awn endotherm at about 163.9 °C.

In some embodiments, the solid form of Meghimine Type A is crystalline Meglumine
Type A characterized by two or more, or three XRPD signals selected from the group
consisting of 20.8 °28, 17.4 °20, and 12.8 °26 (0.2 °28; £0.1 °28; or 0.0 °26; Cu Kal
radiation). In some embodiments, the sohd form of Meglumine Tyvpe A is crystalline
Meglamine Tvpe A characterized by XRPD signals at 20.8 °26, 17.4 °20, and 12.8 °28 (0.2
°26; =0.1 °28; or £0.0 °26; Cu Kol radiation).

{n some cmbodiments, the solid form of Meglumine Type A s crystalline Meglumine

Type A characterized by two or more, or three or more XRPD signals selected from the

L
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group consisting of 20.8 °26, 174 °28, 12.8 °28, 8.4 “28, and 13.0 °28 (0.2 °28; 0.1 °28; or
+0.0 °28; Cu Kal radiation}. In some embodiments, the solid form of Meglumine Type A is
crystaliine Meglumine Type A characterized by XRPD signals at 20.8 °28, 174 °26, 12.8
226, 84 728, and 13.0 726 (£0.2 720, 0.1 °28; or +0.0 °28; Cu Kol radiation}.

in some embodiments, the solid form of Meghimine Type A i3 crystalline Meghumine
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 20.8 °26, 174 °28, 12.8 °208, 8.4 °208, 13.0°26, 14.8 °20, and 22 5 °26
(0.2 26, £0.1 °28; or +0.0 °28; Cu Kal radiation}. In some embodiments, the solid form of
Meglamine Tvpe A 1s cryvstalline Meglomine Type A characterized by XRPD signals at 20.8
°76, 17.4 728, 12.8 °28, 8.4 °28, 13.0°28, 14.8 °26, and 22.3 °28 (0.2 °28; =01 °28, or £0.0
226; Cu Kol radiation).

In some embodiments, the solid form of Meghumine Type A is erystalline Meghumine
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 20,8 °26, 174 °28, 12.8 °28, 8.4 °20, 13.0°28, 14.8 °28, 22.5°28, 19.2
°26, 18.1 °28, and 24.0 °26 (0.2 °28; £0.1 “26; or £0.0 °28; Cu Kol radiation). In some
embodiments, the solid form of Meglumine Type A 3 crystalline Meghumine Type A
characterized by XRPD signals at 208 °20, 174 °20, 12.8 7268, 8.4 °28, 13.0 °20, 14.8 °20,
22.5°26,19.2°28, 18.1 °28, and 24.0 °28 (=0.2 °20; £0.1 *28; or £0.0 °28; Cu Kal
radiation}.

in some embodiments, the crystalline Meglumine Type A is characterized by one.
two, three, four, five, six, seven, cight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen,
sixteen, seventeen, eighteen, nineteen, twenty, twenty-one, twenty-two, twentyv-three, twenty-~

four, twenty-five, or twenty-six XRPD signals selected from those set forth in Table 24,

Table 24: Meglumine Type A Table XRPD Signals

Signal Ne. Pos. [°26] d-spacing [A] Rel. Int. [%%]
| 8.42 1051 78.83
2 121 7.31 313
3 12.79 692 87.89
4 12.93 6.84 5329
5 14.82 5.98 30.04
6 i6 554 11.96
7 1743 5.09 98.22

W
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& 18.14 4.89 39.86
9 18.64 4,76 343
10 1922 462 45.67
1 2021 439 15,32
12 20.36 436 2511
i3 20,82 427 160
14 21.62 411 37.16
13 22.47 3.96 4792
16 23.08 385 3521
17 2401 371 37.74
18 24332 3.66 36.52
19 2652 336 23.09
20 27.03 3 16.88
21 2758 323 23.42
22 2874 3.11 592
23 2958 3.02 .47
24 32.63 274 6.14
253 3377 2.63 917
26 35.79 2.51 3.87

Meglumine Type B

in some crabodiments, the present disclosure provides solid forms of Meglumine
Type B, e.g., cryvstalline forms of Meglumine Tvpe B. In some embodiments, the Meglumine
Type B XRPD profile is substantially similar to that shown in FIG. 77, In some
embodiments, the Meghmmine Type B TGA profile is substantially sinular to that shown in
FIG. 78. In some embodiments, the Meglumine Type B DSC profile is substantially similar
to that shown in FIG. 79. In some embodiments, the Meglumine Type B 'H NMR profile is
substantially stmilar to that shown in FIG. 154, In some embodiments, the Meghumine Type
B is characterized by a DSC curve having endotherms at about 80.9 °C, about 132.2° and
about 167.1 °C.

In some embodiments, the solid form of Meghmmine Type B is crystalline Meglumine
Type B characterized by two or more, or three XRPD signals selected from the group
counsisting of 4.0 °28, 19.7 °26, and 11.6 °26 (0.2 °20; 0.1 °28; or £0.0 °28; Cu Kal
radiation). In some embodiments, the sohid forn of Meglumine Tyvpe B is crystalline
Meglamine Tvpe B characterized by XRPD signals at 4.0 °28, 19.7 °26, and 11.6 °28 (0.2
°26; =0.1 °28; or £0.0 °26; Cu Kol radiation).

{n some cmbodiments, the solid form of Meglumine Type B is crystallive Meglumine

Type B characterized by two or more, or three or more XRPD signals selected from the group

L
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consisting of 4.0 °28, 19.7 °26, 11.6 720, 15.1 °28, and 11.8 °20 (0.2 °20; 0.1 °28; or 0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Meghumine Type B s
crystalline Meglumine Type B characterized by XRPD signals at 4.0 °20, 19.7°28, 11.6 °28,
151928, and 11.8 728 (0.2 °28; £0.1 °28; or 0.0 °28; Cu Kal radiation}.

in some embodiments, the solid form of Meghmmine Type B is crystalline Meglumine
Type B characterized by two or more, or three or more XRPD signals selected from the group
cousisting of 4.0 °208, 19.7 °26, 11.6 728, 15.1 °26, 11.8 °20, 15.8 °28, and 7.9 °28 (0.2 °28;
+0.1 728; or £0.0 °26; Cu Kal radiation}. In some embodiments, the solid form of
Meglamine Tvpe B is orystalline Meghumine Type B characterized by XRPD signals at 4.0
°76, 197728, 11.6°28, 151 °26, 11.8 °28, 15.8°28, and 7.9 °28 (0.2 °28; =01 °28, or £0.0
226; Cu Kol radiation).

In some embodiments, the solid form of Meghunine Type B is crystalline Meglumine
Type B characterized by two or more, or three or more XRPD signals selected from the group
counsisting of 4.0 °268, 19.7°26, 11.6 728, 15.1 °20, 11.8°20, 15.8 °20, 79 °20, 13.6 728, 20.0
°20, and 23.7 °20 (0.2 720; £0.1 °28; or £0.0 °28; Cu Kal radiation}. In some embodiments,
the solid form of Meghimine Type B is crystalline Meglumine Type B charactenized by
XRPD signals at 4.0 °28, 19.7°28, 11.6 920, 15.1 °28, 11.8 °208, 158 °20, 7.9 °26, 13.6 “28,
20.0°20, and 23.7 720 (0.2 "28; £0.1 °28; or =0.0 °28; Cu Kai radiation).

In some embodiments, the crystaliineg Meglumine Type B is characterized by one,
two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen,
sixteen, seventeen, cighteon, ninetecn, twenty, twenty-one, twenty-two, twenty-three, twenty~
four, twenty-five, twenty-six, twenty-seven, twenty-eight, twentv-nine, thirty, thirty-one,
thirty-two, thirty-three, thirty-four, thirty-five, thirty-six, thirty-seven, thirty-eight, thirty-

nine, forty, forty-one, or forty-two XRPD signals selected from those set forth 1n Table 25,

Table 25: Meglumine Type B XRFPD Kignals
Signal . ine (A ; o
No. Pos. [°28] d-spacing A} Rel. int. [%6]

1 3.98 222 100

2 7.29 12.13 4.98

3 7.88 1122 36.66

4 8.51 10.39 11.59

5 8.97 887 3.36
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& 11.59 7.64 5532
7 118 7.3 38.67
8 12.253 722 2.63
o 13.62 6.5 16.63
10 14.57 6.08 535
11 £5.08 5.88 43.04
12 1575 5.63 37.77
13 169 525 13.42
14 1843 4381 2.18
15 18.76 4.73 14.41
16 19.37 4.58 938
17 19.71 4.5 G7.59
18 16.99 4.44 1391
16 20.65 43 11.61
20 20.91 425 7.36
21 21.08 4.22 7.18
22 21.56 412 6.8

23 21.94 4.03 397
24 22.53 3.94 3.29
25 23.08 3.86 3.46
26 23.69 3.76 15.73
27 24.29 3.66 1.37
23 24 .96 3.57 8.17
29 254 3.51 2.81

30 25.66 3.47 247
31 26.253 3.39 6.59
32 2644 337 6.73
33 2771 3.22 172
34 2839 3.14 2.897
35 29.66 3.01 2.15
36 30.15 2.96 677
37 31.01 2.88 124
38 3176 2.82 0.78
3G 32.37 2.77 155
40 32.99 2.71 1.28
41 3343 2.68 6.01
42 33.86 2.65 1.7
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Meglumine Type C

in some embodiments, the present disclosure provides solid forms of Meglunune
Type C, e.g., crvstalline forms of Meglumine Type C. In some embodiments, the Meglumine
Type C XRPD profile is substantially similar to that shown in FIG. 80. In some
embodiments, the Meghmine Type C TGA profile is substantially similar to that shown in
FIG. 81, In some embodiments, the Meglamine Type € DSC profile is substantially similar
to that shown in FIG. 82, In some embodiments, the Meglumine Type C'H NMR profile is
substantially stimilar to that shown in FIG. 155, In some embodiments, the Meglumine Type
C is characterized by a DSC curve having an endotherm at about 166.7 °C.

in some cmbodiments, the solid form of Meglumine Type € is crystalline Meglumine
Type C characterized by two or more, or three XRPD signals selected from the group
consisting of 12.7 °28, 20.2 °28, and 17.1 928 {+0.2 °29; +0.1 °28; or +0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Meglumine Type C is crystalline
Meglumine Type C characterized by XRPD signals at 12.7°28, 202 °268, and 17.1 °28 (0.2
°26; £0.1 “29; or £0.0 °28; Cu Kal radiation).

In some cmbodiments, the sohd form of Meglumine Type C is crystalline Meglumine
Type C characterized by two or more, or three or more XRPD signals selected from the group
consisting of 12.7 720, 20.2°28, 17.1 °20, 21.4 °28, and 24.4 °28 (x0.2 °26; £0.1 °28; or 0.0
226; Cu Kol radiation). In some embodiments, the solid form of Meglamine Tvpe C is
crystalline Meglumine Type C characterized by XRPD signals at 12.7 °26, 20.2 °28, 17 .1
°28, 21.4°28, and 24 4 °26 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kol radiation).

In some embodiments, the sohd form of Meglumine Type C is crystalline Meglumine
Tyvpe € characterized by two or more, or three or more XRPD signals selected from the groap
consisting of 12.7 °20, 20.2 °26, 17.1 °20, 21.4 °28, 24.4 °20, 8.4 °20, and 8.6 °28 (0.2 °26;
+0.1 °28; or £0.0 °26; Cu Kal radiation). In some embodiments, the solid form of
Meglumine Type C 1s ervstalline Meglumine Type C characterized by XRPD signals at 12.7
©26,20.2°20,17.1°20,21.4°26, 244 °20, 8.4 °26, and 18.6 728 (0.2 °28; 0.1 °28; or 0.0
°26; Cu Kal radiation).

In some embodiments, the solid form of Meglumine Type C 1s crystalline Meghumine
Type C characterized by two or more, or three or more XRPD signals selected from the groop
consisting of 12,7 °26,20.2 728, 17.1 °26,21.4°20, 24,4 °28, 8.4 °28, 18.6°28, 13.4 °28,
22.9°20, and 19.4 720 (0.2 "28; £0.1 °28; or =0.0 °28; Cu Kal radiation). In some
embodiments, the solid form of Meglumine Type C is crystalline Meglumine Type C
characterized by XRPD signals at 12.7 726, 20.2 20, 17.1 °20, 21.4 °26, 24 4 °28, 8.4 24,

61



10

WO 2024/206647

PCT/US2024/021994

18.6°20, 13.4 720, 22.9 7208, and 19.4 20 (0.2 °20; 0.1 °248; or £0.0 °206; Cu Kul

radiation).

{n some crabodiments, the cryvstalline Meglumine Type C is characterized by one,

two, three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, or fourteen XRPD

signals selected from those set forth in Table 26.

Table 26: Meglumine Type € XRPD Signals
S;:;‘E:fﬂ Pos. [°28] ‘i“s?g?“g Rel. Int. [%]
i 8.41 10.51 6452
2 12.68 6.98 100
3 13.36 6.63 44.44
4 13.96 6.35 18.62
§ 14.67 .04 37438
6 17.14 517 85.35
7 18.6 477 60.05
8 1936 4.59 4178
g 20.19 44 87.59
10 2138 416 72.64
11 2285 3 .88 4184
12 2444 3.64 658,14
i3 2482 3.59 32.08
14 26 09 342 20.98

Freeform Type A

in some emboduments, the present disclosure provides solid forms of Frecform Type

A, ¢.g., crvstalline forms of Frecform Type A. In some embodiments, the Freeform Type A

XRPD profile is substantially similar to that shown in FIG. 83. In some embodiments, the

Freeform Type A TGA profile is substantially similar to that shown in FIG. 84, In some

cembodiments, the Freeform Type A DSC profile is substantially similar to that shown in FIG.

85, In some embodiments, the Freeform Tvpe A 'H NMR profile is substantially similar to

that shown in FIG. 156, In some embodiments, the Freeform Type A is characterized by a

DSC curve having endotherms at about 103.6 °C, about 161.5 °C, and about 185.6 °C.

In some embodiments, the sohid form of Freeform Tvpe A 1s crvstatline Freeform

Type A characterized by two or more, or three XRPD signals selected from the group
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consisting of 3.6 °28, 7.1 “28, and 17.6 %26 (0.2 °28; 0.1 °28; or +0.0 °26; Cu Ku1
radiation). In some embodiments, the sohid form of Freeform Type A is crystalline Freeform
Type A characterized by XRPD signals at 3.6 °28, 7.1 °26, and 17.6 °208 (0.2 °26; =0.1 °28;
or 0.0 °28; Cu Kol radiation).

in some embodiments, the solid form of Freeform Type A is crystalline Freeform
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 3.6 °28, 7.1 °28, 17.6 °20, 6.5 °26, and 12.6 °20 (x0.2 °28; £0.1 °28; or
+0.0 °28; Cu Kal radiation). In some embodiments, the solid form of Freeform Tvpe A s
crystalline Frecform Tyvpe A characterized by XRPD signals at 3.6 28, 7.1 °28, 17.6°28, 6.5
o268, and 12.6 °28 (£0.2 °28; £0.1 °26; or £0.0 *28; Cu Kal radiation).

in some embodiments, the solid form of Freeform Type A is crystaliine Freeform
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 3.6 °28, 7.1 °20, 17.6 °28, 6.5 °26, 12.6 °26, 10.6 °2¢, and 14.1 °28{x0.2
°28; £0.1 °20; or £0.0 °28; Cu Kol radiation). In some embodiments, the solid form of
Freeform Tvpe A s crystalline Freeform Type A characterized by XRPD signals at 3.6 °28,
7.1720,17.6°20,6.5°28,12.6°28, 10.6 °28, and 14.1 °28 (0.2 °268; 0.1 °28; or 0.0 “26;
Cu Kol radiation).

{n some crabodiments, the crystalline Freeform Type A is characterized by one, two,

three, four, five, six, seven, or eight XRPD signals selected from those set forth in Table 27

Table 27: Freeform Type A XRPD Signals
3"‘&%:“1 Pos, [°28] d"s?g?“g Rel. Int. [%]

§ 36 24 .53 100

2 6.46 13.67 32.04
3 7.09 12.47 68.78
4 10.59 8.36 2277
5 12.6 7.03 2294
6 14.09 6.29 21.51
7 15.94 5.56 15.55
8 1761 504 57.92
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Freeform Type B

in some embodiments, the present disclosure provides solid forms of Freeform Type
B. e.z., crystalline forms of Freeform Type B. In some embodunents, the Freeform Type B
XRPD profile is substantially similar to that shown in FIG. 86. In some embodiments, the
Freeform Type B TGA profile is substantially similar to that shown in FIG. 87. In some
embodiments, the Freeform Type B DSC profile is substantially similar to that shown in FIG.
88. In some cmbodiments, the Freeform Type B 'H NMR profile is substantially similar to
that shown in FIG. 157, In some embodiments, the Freeform Type B is characterized by a
DS carve having endotherms at about 132.7 °C, about 147.9 °C, and about 189.0 °C.

in some embodiments, the solid form of Freeform Tvpe B is crystalline Freeform
Type B characterized by two or more, or three XRPD signals selected from the group
consisting of 16.5 °28, 21.7 °28, and 21.4 928 {+0.2 °29; +0.1 °28; or +0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Frecform Type B is crystalline Freeform
Type B characterized by XRPD signals at 16.5 °28, 21.7 °26, and 21.4 °28 (0.2 °28; =0 1
°26; or £0.0 728; Cu Kal radiation).

In some cmbodiments, the sohid form of Freeform Type B is crystalline Freeform
Type B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.5 720, 21.7°208, 21.4 °28, 8.9 °26, and 24.2 °28 (0.2 °28. £0.1 °28; or =0.0
226; Cu Kol radiation). In some embodiments, the solid form of Freeform Type B is
crystalline Freeform Type B characterized by XRPD signals at 16.5 °28, 21.7 °26, 21 4 °28,
920, and 24 .2 °26 (£0.2 °28; 0.1 °28; or 0.0 °28; Cu Kal radiation).

In some embodiments, the sohd form of Freeform Type B is crystalline Freeform
Tyvpe B characterized by two or more, or three or more XRPD signals selected from the groap
consisting of 16.5 7208, 21.7°20,21.4 26, 8.9 °20, 24.2 °28, 221 °28, and 12.7 °26 (0.2 °26,
+=0.1 °28; or £0.0 °26; Cu Kal radiation). In some embodiments, the solid form of Freeform
Type B 18 erystalline Freeform Type B characterized by XRPD eignals at 16.5 °28, 21.7 °28,
21.4°20,89°28,242°26,22.1 °20, and 12.7 °26 (0.2 728, £0.1 °26; or £0.0 °28; Cu Kol
radiation).

In some embodiments, the solid form of Freeform Type B is crvstalline Freeform
Type B characterized by two or more, or three or more XRPD signals selected from the groop
consisting of 16.5 °20,21.7°26,21.4°20, 89°20, 242 °26,22.1°20,12.7°28, 194 °20, 8 4
o268, and 13.6 °26 (£0.2 °28; £0.1 °26; or £0.0 "28; Cu Kal radiation). In some embodiments,

the solid form of Freeform Tyvpe B is crystalline Freeform Type B characterized by XRPD
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signals at 165 °268,21.7°26,21.4 720, 8.9°20,24.2°28,22.1°28,12.7°26, 194 720,84
°26, and 13.6 °20 (0.2 °28; 0.1 °26; or +0.0 °28; Cu Kal radiation}.

{n sorae crabodiments, the crvstalline Freeform Type B is characterized by one, two,
three, four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, cighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, twenty-seven, twenty-eight, twenty-nine, thirty, thirty-one, thirty-

two, ot thirty-three XRPD signals sclected from those st forth v Table 28,

Table 28: Freeform Type B XRPD Signals
S‘g‘fﬁf‘i Pos. [°26] d'“;j{?“g Rel. Int. [%]
1 6.36 139 3896
2 7.36 12.02 5.65
3 8§43 10.4¥ 5791
4 §.92 992 782
3 951 9.3 14 05
6 1166 7.5% 19.5
7 12.73 695 70.64
8 12 .99 6.82 2724
9 13.62 6.5 5655
10 1451 6.1 3725
11 149 594 49.09
12 1592 5.57 3721
13 16 .46 5.39 100
14 17.81 498 3918
15 1843 481 32.03
16 19.08 465 49 61

17 194 457 63

18 28 444 4727
19 20.85 4.26 24.79
20 21 41 415 789
21 2169 4.1 93351
22 2213 402 7547
23 23.01 386 12.89
24 2347 3.79 2682
25 2424 3.67 77.16
26 256 3.48 i8.9
27 2594 343 304
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28 2795 3.19 16.67
29 28.87 3.09 5.27
30 30.11 297 11.3
31 3173 2.82 7.44
32 3252 2.75 8.76
33 3398 2.64 4.73

Freeform Type C

In some embodiments, the present disclosure provides solid forms of Freeform Type
C, e.g., crystathine forms of Freeform Type €. In some embodiments, the Freeform Type C
XRPD profile is substantially similar to that shown in FIG. 89. In some embodiments, the
Freeform Type € TGA profile is substantially similar to that shown m FIG. 90. In some
embodiments, the Freeform Type € BSC profile 1s substantially simular to that shown in FIG.
S1. In some embodiments, the Freeform Type C DVS profile is substantially similar to that
shown in FIG. 92, In some embodiments, the Freeform Type € 'H NMR profile is
substantially similar to that shown in FIG. 158, In some cmabodiments, the Frecform Type C
is characterized by a DSC curve having an endotherm at about 188.7 °C.

In some cmbodiments, the sohid form of Freeform Type € is crystalline Freeform
Type € characterized by two or more, or three XRPD signals selected from the group
consisting of 17.6 28, 10.7 920, and 18.0 °28 (£0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal
radiation). In some embodiments, the solid form of Freeform Type € 1s crystalline Freeform
Type C characterized by XRPD signals at 17.6 °28, 10.7 °28, and 18.0 °26 (0.2 °26; +0.1
°28; or £0.0 “20; Cu Kol radiation).

In some embodiments, the solid form of Freeform Type € is crvstalline Freeform
Type € characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.6 °20, 10.7 °26, 18.0°20, 22.0 °28, and 21.5 °28 (0.2 °26; +0.1 °28; or 0.0
°26; Cu Kol radiation). In some emboduments, the solid form of Freeform Type Cis
crystalline Freeform Type C characterized by XRPD signals at 17.6 °28, 10.7 °26, 18.0 °28,
22.0°26, and 21.5 °20 (0.2 °20; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

In some cmbodiments, the solid form of Freeform Type C is crystalline Frecform
Type C characterized by two or more, or three or more XRPD signals selected from the group
conststing of 17.6 °28, 10.7 °28, 18.0°20,22.0°20, 21.5 928, 13.7 °28, and 23 .8 °20 (+0.2
°26; 0.1 °20; or £0.0 26, Cu Kol radiation). In some embodiments, the solid form of

Freeform Type € 1s erystalime Freeform Type C characterized by XRPD signals at 17.6 °28,

PCT/US2024/021994
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10.7°28, 18.0 726, 22.0 728, 21.5 °20, 13.7 °20, and 23 8 °20 (0.2 °20; £0.1 °28; or 0.0
°26; Cu Kol radiation).

{n some crabodiments, the solid form of Freeform Type € 1s crystalline Frecform
Type C characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.6 920, 10.7 °28, 18.0°20, 22.0°28, 21 5 °28, 13.7 °26, 23.8 °28, 19.3 °26,
14.9°28, and 27.1 °28 (0.2 °28; £0.1 °208; or 0.0 °28; Ca Kal radiation). In some
embodiments, the solid form of Freefornm Type C is crystalling Freeform Type C
characterized by XRPD signals at 17.6 °28, 10.7°28, 18.0 °28, 22.0°26, 21.5 °28, 13.7 °28,
23.8°28,19.3 °20, 10.9 °20, and 27.1 20 {02 *28; +0.1 °248; or +0.0 °20; Cu Kol
radiation}.

In some embodiments, the erystalline Freeform Type C is characterized by one, two,
three, four, five, six, seven, eight, mine, fen, eleven, twelve, thirteen, foarteen, fifteen, sixteen,
seventeen, cighteen, ninetecn, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, or twenty-seven XRPD signals sclected from those st forth in Table

29,

Table 29;: Freeform Type € XRPD Signals
Sﬁﬁf‘i Pos. [°26] d‘“{’g?mg Rel. Int. [%]

1 050835 921 7.48

2 107018 8.27 61.62
3 10.9353 8.09 1123
4 115114 7.69 426
5 13.6661 65.48 151

6 14.0147 6.32 315
7 14,7798 5.99 4.02

8 16.9046 524 277

g 17.5905 5.04 100
10 18.0325 492 2135
i 19,2556 4.61 12.04
12 28.001 4.44 4.16

3 21,4649 4.14 176
14 219861 4.04 2.7
13 222747 3.99 6.27
16 23122 3.85 2.59
17 23,8041 3.74 14.67
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18 24 6489 3.61 3.49
19 25.079 3.55 3.7
20 26.2668 3.39 8.75
21 266318 3.34 7.67
2 271174 3.29 10.39
23 28 8328 3.1 3.64
24 30.1707 2.96 4.39
25 31121 2.87 5.14
26 314773 2.84 577
27 32.4419 276 1.97

Freeform Tvpe D
In some emboduments, the present disclosure provides solid forms of Freeform Type

B, e.g., crystalline forms of Freeform Tvpe D. In some embodiments, the Freeform Type D

[

XRPD profile is substantially similar to that shown in FIG. 93. In some embodiments, the
Freeform Type D TGA profile is substantially similar to that shown 1o FIG. 94. In some
embodiments, the Freeform Type D DSC profile is substantially similar to that shown in FIG.
95, In some embodiments, the Freeform Type D 'H NMR profile is substantially similar to
that shown in FIG. 159, In some embodiments, the Freeform Type D is characterized by a
16 DSC curve having endotherms at about 145.6 °C and about 148.6 °C.
In some embodiments, the sohid form of Frectorm Type D s crystalline Freeform
Type D characterized by two or more, or three XRPD signals selected from the group
consisting of 8.7 28, 17.5 °28, and 13.1 28 (£0.2 268, £0.1 °26; or £0.0 °28; Cu Kol
radiation}. In some embodiments, the solid form of Freeform Type I is erystalline Freeform
15 Type D characterized by XRPD signals at 8.7 °28, 17.5 “20, and 13.1 °28 (0.2 °28; +0.1 °26;
or 0.0 °28; Co Kal radiation).
In some embodiments, the sohid form of Frecform Type D is crystatline Freeform
Tvpe D characterized by two or more, or three or more XRPD signals selected from the
grovup consisting of 8.7 °26, 17.5 °28, 13.1 26, 21.9 °20, and 4.4 °28 (0.2 °28, 0.1 °28; or
20 0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Freeform Type D is
crystaliine Freeform Type 3 characterized by XRPD signals at 8.7 °28, 17.5 °26, 13.1 728,
219928, and 4.4 °26 (£0.2 °268; £0.1 °28; or £0.0 °28; Cu Kal radiation}.
In some embodiments, the solid form of Freeform Type D is erystalling Freeform
Type D characterized by two or more, or three or more XRPD signals selected from the
25 group consisting of 8.7 °20, 17.5°26, 13.1°26,21.9°20, 4.4 °26, 10.5 °28, and 24.2 °20

(0.2 720, +0.1 °28; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
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Freeform Type D is crystalline Freeform Type D characterized by XRPD signals at 8.7 °28,
17.5°28,13.1 26, 21.9 920, 4.4 °28, 10.5 °28, and 24.2 °28 (0.2 °28; £0.1 °28; or +0.0 “26;
Cu Kol radiation},

In some embodiments, the solid form of Freeform Type D is crystalline Freeform
Type D characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.7 °26, 17.5°26, 13.1 °20, 219928, 4.4 °28, 10.5 °28,24.2 °26, 169
°28,20.4 °28, and 17.8 °20 (0.2 26, £0.1 °26; or £0.0 °28; Cu Kol radiation}. In some
embodiments, the solid form of Freeform Tyvpe D 18 crvstalline Freeform Tvpe D
characterized by XRPD signals at 8.7 °26, 175 °28, 13.1 °26, 21.9 926, 4.4 °26, 10.5 °28,
24.2°28, 16.9°28, 204 °28, and 17.8 °28 (=02 °28; £0.1 "28; or £0.0 °26; Cu Kal
radiation}.

In some embodiments, the erystalline Freeform Type D is characterized by one, two,
three, four, five, six, seven, cight, mine, ten, cleven, twelve, thirteen, fourteen, fifteen, sixicen,
seventeen, ighteen, ninetecn, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twenty-five, twenty-six, or twenty-seven XRPD signals selected from those set forth in Table

30.

Table 30: Freeform Type D XRPD Signals
Signal o . o
No. Pos. [°26] d-spacing A} | Rel. Int. |%)]
i 4.37 2021 272
2 8.73 10.13 100
3 10.15 871 0.66
4 10.51 842 2.59
3 i1.3 7.83 0.81
6 13.1 6.76 16.39
7 13.64 6.49 0.53
8 16.04 5.52 0.61
9 1689 525 1.65
10 749 5.67 63 84
11 17.8 4.98 1.17
12 18,46 4.81 $6.37
3 1957 454 0.88
14 19.79 4.49 0.38
15 20.44 4.34 1.56

69



fu—
[

WO 2024/206647 PCT/US2024/021994

16 2191 4.06 15.52
17 227 3.92 0.85
18 2379 3.74 0.29
19 24.16 3.68 1.74
20 2451 3.63 0.84
21 2512 3.55 0.37
22 25.54 3.49 0.25
23 25591 3.44 0.26
24 28.24 3.16 0.84
Z5 28.65 3.12 0.29
26 2942 3.04 0.32
27 3083 29 0.56

Freeform Type E

in sorae crobodiments, the present disclosure provides solid forms of Freeform Type
E, e.g., crystalline forms of Frecform Tvpe E. In some embodiments, the Freeform Type E
XRPD profile is substantially similar to that shown in FIG. 96. In some embodiments, the
Freetorm Type E TGA profile is substantially suuilar to that shown in FIG. 97, In some
embodiments, the Freeform Type E DSC profile 1s substantially similar to that shown in FIG.
98. In some embodiments, the Freeform Type E TH NMR profile is sabstantially similar to
that shown in FIG. 160. In some embodiments, the Freeform Type E is characterized by a
DSC curve having endotherms at about 127.3 °C.

in some embodiments, the solid form of Freeform Type B 1s crystalline Freeform
Type E charactenized by two or more, or three XRPD signals selected from the group
counsisting of 16.3 °28, 21.8 °20, and 24.1 °26 (0.2 °28; £0.1 °28; or 0.0 °26; Cu Kal
radiation). In some embodiments, the sohd form of Freeform Type E s crystalline Freeform
Type E characterized by XRPD signals at 163 28, 21.8 °28, and 24.1 °28 (0.2 °28; 0.1
°28; or 0.0 °28; Cu Kal radiation).

{o some crabodiments, the solid form of Freeform Type K 1s crystaliine Freeform
Type E charactenized by two or more, or three or more XRPD signals selected from the group
consisting of 16.3 28, 21.8 °28, 24.1 °26, 20.0 °28, and 22.2 °26 (0.2 °26; 0.1 20, or 0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Freeform Type E is
crvstalline Freeform Tvpe E characterized by XRPD signals at 163 °20, 21.8 °28, 24.1 28,
20.0°26, and 222 °20 (0.2 °20; £0.1 °20; or 0.0 °20; Cu Kal radiation).

in some embodiments, the solid form of Freeform Type E is crystalline Freetorm

Type E characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 163 ©28, 21.8 °28, 241 °26, 20.0 208, 22.2 °28, 6.3 °28, and 12.7 °28 (0.2 °286;
+0.1 °28; or £0.0 “26; Cu Kal radiation}. In some embodiments, the solid form of Freeform
Type E is crystalime Freeform Type E characterized by XRPD signals at 16.3 *26, 21.8 °28,
24.1°28,20.0°28,222°28,63 728, and 12.7 °26 (0.2 °28; =01 °26; or £0.0 °28; Cu Kal
5 radiation}.
In some embodiments, the solid form of Freeform Type E is crystalline Freeform
Type E characterized by two or more, or three or more XRPD signals selected from the group
consisting of 163 °28, 21.8 °28, 24,1 °26,20.0 720, 222 °28, 6.3 °28, 12.7°28, 8.4 °20, 184
o260, and 9.1 °20 (0.2 °26; 0.1 “26: or £0.0 °28; Co Kal radiation). In some embodiments,
10 the schd form of Freefornm Type E is erystalline Freeform Type E characterized by XRPD
signals at 16,3 720, 21 8 °28, 24,1 °20,20.0°28,22.2 °26, 6.3 °20, 12.7°26, 8.4 °28, 1R 4
226, and 9.1 °26 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal radiation).
in some embodiments, the crvstalline Freeform Type E is characterized by one, two,
three, four, five, six, seven, cight, nine, ten, cleven, twelve, thirteen, fourteen, fifteen, sixicen,
15 seventeen, eighteen, mineteen, twenty, twenty-one, or twenty-two XRPTY signals selected

from those set forth in Table 31.

Table 31: Freeform Type E XRPD Signals
20l pos.(220] | d-spacing [A] o
1 6.3 14.04 5311
2 8.4 10.53 41.67
3 913 9.69 40.47
4 11.59 7.63 19.84
5 1273 6.95 451
& 13.82 6.41 34 43
7 14.54 6.09 2751
8 14.87 596 29.67
9 1589 5.58 3123
16 16.28 5.44 100
i 18.36 4.83 4135
12 18.99 4.67 3324
i3 1995 4.45 63.89
14 2072 429 16.03
15 21.76 4.08 785
16 2215 4.01 5937
17 2328 382 26.97
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18 24 .06 3.7 74.17
i9 24 58 3.62 35.82
20 2573 3.46 20.93
21 30.11 297 7.67
22 32.19 278 7.2

Freeform Tvpe I

In some embodiments, the present disclosure provides solid forms of Freeform Type
F, e.g.. crystalline forms of Freeform Type F. In some embodiments, the Freeform Type F

5 XRPD profile is substantially similar to that shown n FIG. 99,

In some embodiments, the solid form of Freeform Tvpe F 1s erystalline Freeform
Type F characterized by two or more, or three XRPD signals selected from the group
consisting of 18.0 728, 10.8 °20, and 14.4 20 (£0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal
radiation). In some embodiments, the solid form of Freeform Type F is crystalline Freeform

10 Type F characterized by XRPD signals at 18.6 °28, 10.8 °26, and 14.4 °28 (0.2 °28; +0.1

°28; or £0.0 °28; Cu Kal radiation).

In some embodiments, the solid form of Freeform Type F 1s erystalline Freefonm
Tvpe F characterized by two or more, or three or more XRPD signals selected from the group

consisting of 18.0 °20, 10.8 °28, 14.4 °20, 23.1 °28, and 8.9 °20 (0.2 °20; +0.1 °28; or 0.0

15 °28; Cu Kol radiation). In some embodiments, the solid form of Freeform Type F is
crvstalline Freeform Tvpe F characterized by XRPD signals at 18.0 °28, 10.8 °20, 14.4 °28,
23.1°20, and 8.9 °20 (0.2 °28; 0.1 °26; or £0.0 °26; Ca Kal radiation).

in some embodiments, the crystalline Freeform Type F is characterized by one, two,
three, four, or five XRPD signals selected from those set forth in Tabie 32,
20
Table 32: Freeform Type F XRPPD Signals
Signal o o i o
N, Pos. [P28] d-spacing [A] | Rel. Int. {%%]
1 8.93 3.9 18.98
2 10.84 §.16 52 45
3 1436 6.17 4047
4 18 493 100
3 23.07 3.83 2728
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Freeform Type G

in some embodiments, the present disclosure provides solid forms of Freeform Type
G, e.g., crystalling forms of Freeform Type G. In some embodiments, the Freefomm Type G
XRPD profile is substantially similar to that shown i FIG. 100, In some embodiments, the
Freeform Type G TGA profile is substantiatly similar to that shown in FIG. 101, In some
embodiments, the Freeform Type G DSC profile is substantially similar to that shown in FIG.
102. In some embodiments, the Freeform Type G'H NMR profile is substantially similar to
that shown in FIG. 161, In some embodiments, the Freeform Type G 1s charactenzed by a
BSC curve having endotherms at about 107.6 °C and about 178.6 °C.

in some embodiments, the solid form of Freeform Tvpe G is crystalline Freeform
Type G characterized by two or more, or three XRPD signals selected from the group
consisting of 6.3 928, 22.1 °26, and 9.2 °20 (£0.2 °26; 0.1 °28; or +0.0 °28; Co Kal
radiation}. In some embodiments, the schid form of Frecform Type G is crystalling Freeform
Type G characterized by XRPD signals at 6.3 928, 22.1 °28, and 9.2 °28 (=0.2 26 0.1 °28;,
or 0.0 °20; Cu Kol radiation).

In some cmbodiments, the sohid form of Freeform Type G is erystalline Freeform
Tyvpe G characterized by two or more, or three or more XRPD signals selected from the
group consisting of 6.3 °26, 22.1 726, 9.2 °28, 163 °26, and 19.9 °28 (=0.2 °28; 0.1 "28; or
+0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Freeform Type G is
crystalline Freeform Type G characterized by XRPD signals at 6.3 °28,22.1 °28, 9.2 °28,
16.3°28, and 19.9°28 (£0.2 °28; 0.1 *20; or £0.0 °28; Cu Kal radiation).

In some embodiments, the sohid form of Frecform Type G 1s erystalline Freeform
Tyvpe (G characterized by two or more, or three or more XRPD signals selected from the
group consisting of 6.3 928, 22.1°28, 9.2 °28, 16.3 °26, 19.9°20, 18.4 °28, and 12.7 °28
{=0.2 °28; £0.1 729; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Freeform Type G 1s erystalline Freeform Type G characterized by XRPD signals at 6.3 °28,
22.1°28,92°28, 163 726, 19.9 °20, 18.4 °20, and 12.7 °20 {=0.2 °26; +0.1 °26; or +0.0 °28;
Cu Kal radiation}.

In some embodiments, the solid form of Frecform Type G 1s crystatline Freeform
Type G characterized by two or more, or three or more XRPD signals selected from the
group consisting of 6.3 °28, 22.1°26, 9.2 °20, 16.3°20, 19.9°20, 184 °20, 12.7°26, 24 1
o268, 139720, and 19.0 °26 (0.2 °26; =0.1 °28; or £0.0 °26; Cu Katl radiation). In some
embodiments, the solid form of Freeform Type G is crystalline Freeform Type G
characterized by XRPD signals at 6.3 °20, 22.1 °20, 9.2 °28, 16.3 °28, 19.9°28, 18.4 20,
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12.7°28,24.1 726, 13.9 720, and 19.0 720 (0.2 °28; £0.1 °28; or =0.0 °20; Cu Kal
radiation).

{n some crabodiments, the crystalline Freeform Type & 1s characterized by one, two,
three, four, five, six, seven, eight, mine, ten, eleven, twelve, thirteen, fourteen, fifteen, or

~
2

sixteen XRPD signals selected from those set forth in Table 33.

Table 33: Freeform Type G XRPD Signals
Signal Ne. | Pos. [°28] d—s?gi]fmg R(?{;/E Em'
i 5.32 13.98 100
2 7.6 11.63 3841
3 8.44 10.48 4374
4 9.19 9.62 90.17
3 12.74 6.95 64.96
6 13.86 6.39 55.57
7 14.77 6 3274
8 16.26 545 87.04
9 18.42 482 72.84
10 19.01 4.67 5346
It 19.91 4.46 &5.2
12 221 4.02 9594
3 232 3.83 2777
14 24.08 37 650.25
5 2477 36 17 .64
16 25.635 3.47 26.62

Freeform Type H

{n sorac erabodiments, the present disclosure provides solid forms of Freeform Type
H, e.g., crystalline forms of Freeform Type H. In some embodiments, the Freeform Tvpe H
XRPD profile is substantially similar to that shown in FIG. 103, In some embodiments, the
Frecform Type H TGA profile is substantially similar to that shown in FIG. 104, In some
cmbodiments, the Freeform Type H DSC profile is substantially stmular to that shown in FIG.
105, In some embodiments, the Freeform Type H'H NMR profile is substantially similar to
that shown in FIG. 162, In some cmbodiments, the Freeform Type H 1s characterized by a

DSC curve having endothenms at about 138.1 °C and about 190.6 °C.
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In some embodiments, the solid form of Freeform Type H is crystalline Freeform
Tyvpe H characterized by two or more, or three XRPD signals selected from the group
consisting of 17.4 208, 12.5 °20, and 22.9 20 (£0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal
radiation). In some embodiments, the solid form of Freeform Type H is erystalline Freeform
Type H characterized by XRPD signals at 17.4 °28, 12.5 °28, and 22.9 °28 (0.2 °28; +0.1
°28; or £0.0 °28; Co Kal radiation).

in some emboduments, the sohid form of Freeform Type H s crystalline Freeforn
Tvpe H characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.4 °26, 12.5°28,22.9 °28, 12.2 20, and 20.3 20 (0.2 °28; +0.1 °26,
or 0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Freeform Type His
crystalline Freeform Type H characterized by XRPD signals at 17.4 °20, 12.5 °26,22.9 °26,
12.2°28, and 20.3 °28 ¢£0.2 °28; £0.1 °28; or £0.0 °28; Ca Kal radiation}.

In some embodiments, the solid form of Freeform Type H 18 erystatline Frecform
Type H characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.4 °26, 12.5°20,22.9°28, 12.2°28,20.3 28, 7.0 °28, and 6.2 °28
(0.2 720, +0.1 °28; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Freeform Type H is crystalline Freeform Type H characterized by XRPD signals at 17 .4 °26,
12.5°28,22.9°20, 12.2°20,20.3 °26, 7.0 °28, and 6.2 °20 (0.2 °20; £0.1 °26: or £0.0 °20;
Cu Kal radiation}.

in some embodiments, the solid form of Freeform Type H is erystatline Freeform
Tvpe H characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.4 °26, 12.5°20,22.9°20, 12.2 720, 20.3 °20, 7.0 °28, 6.2 °24, 143
°26, 10.4°28, and 24.0 °20 (0.2 °20; 0.1 °28; or £0.0 °26; Co Kal radiation). In some
cembodiments, the solid form of Freeform Type H is crystalline Freeform Type H
characterized by XRPD signals at 17.4 °20, 12.5 720,229 °28, 12.2 °26, 20.3 °28, 7.0 °26,
6.2°20, 14.3 °24, 10.4 °28, and 24.0 °20 (0.2 °28; £0.1 °20; or £0.0 28; Cu Kal radiation).

In some embodiments, the crystalling Freeform Type H is characterized by one, two,
three, four, five, six, seven, cight, nine, ten, cleven, twelve, thirteen, fourteen, fificen, sixicen,

seventeen, eighteen, or mincteen XRPD signals selected from those set forth in Table 34,
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Table 34: Freeform Type H XRPD Signals
S‘;:’f:“ Pos. [°26] d"s?ﬁmg Rel. Int. [%]

i 6.24 1417 42.33
2 5.96 127 432
3 10.44 8.47 40.53
4 12.24 7.23 5436
b 12.53 7.06 73.59
6 13.92 6.36 25.1
7 1434 6.18 4095
8 15.83 56 3373
9 1743 5.09 160

10 2029 438 44 13
il 2092 425 17.94
12 22.87 3.89 6559
13 2337 381 2516
14 24 01 3.71 403 .41
i5 2682 332 1852
16 2796 319 14.06
17 2902 3.08 8.3

18 30.45 2.94 335
i9 32.99 272 34.6

Freeform Type ]

PCT/US2024/021994

in some embodiments, the present disclosure provides solid forms of Freeform Type

1, e.g., crystalline forms of Freeform Type I In some embodiments, the Freeform Type |

XRPD profile is substantially similar to that shown m FIG. 106, In some embodiments, the

Freetorm Type | TGA profile is substantially similar to that shown in FIG. 107, In some

embaodiments, the Freeform Type 1 DSC profile s substantially strailar to that shown m FIG.

108, In some embodiments, the Freeform Type T'H NMR profile is substantially similar to

that shown in FIG. 163, In some embodiments, the Freeform Type I is characterized by a

BSC curve having endotherms at about 115.5 °C and about 188.2 °C.

in somae emobodiments, the solid form of Freeform Type 1 is crystalline Freeform Type

{ characterized by two or more, or three XRPD signals selected from the group consisting of

17.2°28,6.9°28, and 10.4 °28 (0.2 °26; =0.1 °20; or £0.0 °28; Cu Kal radiation). Tn some

embodiments, the solid form of Freeform Type T 1s erystalline Freeform Type 1 characterized
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by XRPD signals at 17.2 °20, 6.9 °28, and 10.4 °28 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal
radiation).

{n sorae crobodiments, the solid form of Freeform Type | is erystalline Freefoom Type
1 characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.2 °20, 6.9 °26, 10.4 °28, 18.0°28, and 3.5 °28 (0.2 °28; +0.1 °26; or £0.0
°26; Cu Kol radiation). In some embodiments, the solid form of Freeform Type Lis
crystalline Frecformn Type 1 characterized by XRPD signals at 17.2 °28, 6.9 728, 10.4 °26,
18.0°28, and 3.5 °26 (0.2 °28; 0.1 °26; or £0.0 “28; Cu Kal radiation).

In some embodiments, the solid form of Freeform Tvpe 1 is crystathine Freeform Type
1 characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.2 728, 6.9 °206, 10.4 °26, 18.0°28, 3.5 728, 12.4 °28, and 23.0 °20 (x0.2 “28,
+0.1 °28; or 0.0 °26; Cu Kol radiation). In some embodiments, the solid form of Freeform
Type Lis crystalline Frecform Type | characterized by XRPD signals at 17.2 ©28, 6.9 °26,
10.4°26, 18.0°20, 3.3 °28, 12.4 °28, and 23.0 °20 (0.2 °26; 0.1 °26; or £0.0 °28; Cu Kal
radiation).

In some embodiments, the solid form of Freeform Tvpe 1 is crystalline Freeform Type
1 characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.2 728, 6,9 °26, 10.4 °26, 18.0°28, 35728, 12.4°28,23.0°28, 13.8°28, 208
226, and 0.0 “26 (0.2 “26; 0.1 °20; or £0.0 °20; Cu Kal radiation). In some embodiments,
the solid form of Freeform Tvpe 1 is crystalline Freeform Type I characterized by XRPD
signals at 17.2 °28, 6.9 °20, 104 20, 18.0°26,3.5°28, 12.4°26,23.0°20, 135 °28,208
°26, and .0 °26 (0.2 °20; 0.1 °26; or £0.0 °28; Cu Kol radiation).

In some embodiments, the crystalline Freeform Type 1 18 charactenized by one, two,
three, four, five, six, seven, eight, or ning XRPD signals selected from those set forth in Table

35

Table 35: Freeform Type I XRPD Signals
Signal o . o
No Pas, [928] d-spacing JA] | Rel Int, [3%]
1 348 2537 10.52
2 6.92 12.77 201
3 10.37 853 17.65
4 12.38 715 823




10

15

20

WO 2024/206647 PCT/US2024/021994

3 13.8 6.42 3.28
) 17.15 517 100
7 1802 4.92 1171
8 20.84 4.26 4.89
9 22.99 3.87 5.91

Freeform Type J

In some embodiments, the present disclosure provides solid forms of Freeform Type
I, e.g., coystalline forms of Freeform Type J. In some embodiments, the Freeform Type J
XRPD profile is substantially similar to that shown in FIG. 109, In some embodiments, the
Freeform Type § TGA profile is substantially similar to that shown in FIG. 110, In some
embodiments, the Freeform Type § DSC profile is substantially similar to that shown in FIG.
111, In some embodiments, the Freeform Type J'H NMR profile is substantially similar to
that shown in FIG. 164, In some embodiments, the Freeform Type § is characterized by a
DSC corve having endotherms at about 111.3 °C and about 187.7 °C.

{n sorae crabodiments, the solid form of Freeform Type I 15 crystalline Freeform Tvpe
I characterized by two or more, or three XRPD signals selected from the group consisting of
18.9°26, 7.5 °28, and 23 4 °28 (0.2 °26; £0.1 °28; or £0.0 “20; Cu Kal radiation). In some
embodiments, the solid form of Freeform Type J is crystalline Freeform Type § characterized
by XRPD signals at 18.9°20, 7.5 °28, and 23.4 °28 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal
radiation).

I some erabodiments, the solid form of Freeform Tvpe 1 is crystalline Freeform Type
¥ characterized by two or more, or three or more XRPD signals selected from the group
consisting of 189 728, 7.5°26, 23.4 °28,22.7 °28, and 19.6 °28 (0.2 °28; +0.1 °26; or 0.0
228; Cu Kol radiation). In some embodiments, the solid form of Freeform Type Fis
crystalline Freeform Type ¥ characterized by XRPD signals at 18.9 928, 7.5 °28, 23.4 °28,
22.7°28, and 19.6 °28 (£0.2 °28; £0.1 “28; or £0.0 °28; Cu Kal radiation).

In some embodiments, the sohid form of Freeform Type 1is crystalline Freeform Type
Fcharacterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9 720, 7.5 °26, 234 °20,22.7°26, 19.6°20, 11.8 °20, and 15.8 °26 (0.2 °26;
+0.1 °28; or 0.0 °26; Cu Kol radiation). In some embodiments, the solid form of Freeform
Type J is crystalline Freeform Type J characterized by XRPD signals at 18.9 °28, 7.5 °20,
23.4°20,227°28, 19.6°28, 11.8 °26, and 158 °26 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal

radiation).

78



WO 2024/206647 PCT/US2024/021994

In some embodiments, the sohid form of Freeform Type 1 is crystalline Freeform Type
F characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9 720, 7.5 °20,23.4 °28,22.7°20, 19.6°20, 11.8 °20, 15.8°208, 15.1 °28, 3.8
228, and 20.7 °28 (£0.2 °28; £0.1 °20; or £0.0 728; Cu Kal radiation). In some embodiments,

5 the solid form of Freeform Tvpe 1 is crystalline Freeform Type I characterized by XRPD

signals at 18.9°28, 7.5 928, 23 4°208,22.7 °26, 19.6°20, 11.8 °20, 15.8°26, 15.1 °28, 3 %
©26, and 20.7 268 (£0.2 “28; £0.1 °268; or £0.0 °28; Cu Kal radiation).

In some embodiments, the cryvstalline Freeform Type §is characterized by one, two,
three, four, five, six, seven, eight, pine, ten, eleven, twelve, thirteen, or fourteen XRPD

16 signals sclected from those set forth in Table 36,

Table 36: Freeform Type J XRPD Signals
Sigaal o .

No. Pos. [°20] d-spacing [A] | Rel. Int, [%]
1 379 2333 698
2 7.53 11.74 25.04
3 9.34 047 59
4 11.79 7.51 12 89
5 1512 5.86 G883
& 15.84 3.6 10.02
7 18.87 4.7 100
8 19.55 454 1337
9 20.74 428 6.23
10 22.67 3.92 16.01
11 23.41 38 16.96

2 2533 352 3.69
13 283 3.13 3.99
14 3496 257 143

Freeform Type K
In some embodiments, the present disclosure provides solid forms of Freeform Type

K, e.g., crystalline forms of Freeform Type K. In some embodiments, the Freeform Type K

Ju—
(4

XRPD profile is substantially similar to that shown in FIG. 112, In some embodiments, the
Freeform Type K TGA profile is substantially similar to that shown in FIG. 113, In some

embodiments, the Freeform Type K DSC profile 15 substantially similar to that shown in FIG.
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114. I some embodiments, the Freeform Type K 'H NMR profile is substantially similar to
that shown i FIG. 165, In some embodiments, the Freeform Type K is charactenzed by a
DBS8C curve having endothenms at about 61.1 °C and about 106.0 °C.

In some embodiments, the solid form of Freeform Type K is ervstalline Freeform
Type K characterized by two or more, or three XRPD signals selected from the group
consisting of 8.2 °28, 16.6 °26, and 11.6 °26 (0.2 °20; 0.1 °28; or £0.0 °28; Cu Kal
radiation}. In some embodiraents, the solid form of Freeform Type K is crystatline Frectorm
Tyvpe K characterized by XRPD signals at 8.2 °28, 16.6 °26, and 11.6 °28 (£0.2 °26; +:0.1 °28;
or £0.0 °20; Cu Kol radiation}.

{n some cmbodiments, the solid form of Freeform Type K is cryvstalline Freeform
Type K characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.2 °20, 16.6 °28, 11.6 °26, 17.2 °28, and 16.2 °28 (0.2 °26; 0.1 °20; or
+0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Freeform Type Kis
crystalline Freeform Type K charactenized by XRPD signals at 8.2 26, 16,6 °28, 11.6 °28,
17.2°28, and 16.2 °28 (£0.2 °28; £0.1 °28; or £0.0 “29; Cu Kal radiation}.

In some cmbodiments, the sohid form of Freeform Type K is erystalline Freeform
Type K characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.2 28, 16.6 728, 11.6°26, 17.2°20, 16.2°26, 234 °206, and 11.3 °26
(0.2 °26; £0.1 °28; or £0.0 “26; Cu Kal radiation). In some embodiments, the solid form of
Freeform Type K is crystalline Freeform Type K characterized by XRPD signals at 8.2 °28,
16.6°20, 11.6°28, 17.2 728, 16.2 °20, 23,4 °26, and 11.3 °26 (=02 °26; 0.1 °26; or £0.0
°28; Cu Kol radiation).

In some embodiments, the solid form of Frecform Tyvpe K is crystalline Freeform
Type K characterized by two or more, or three or more XRPD signals selected from the
group consisting of 8.2 720, 16.6 720, 11.6°26, 17.2°20, 16.2°26,23.4°20, 11.3°20,23 8
°26,24.7 728, and 21.9 °26 {&0.2 °26; £0.1 °28; or 0.0 °20; Cu Ku! radiation). In some
embodiments, the solid form of Freeform Type K is crystalline Freeform Tvpe K
characterized by XRPD signals at 8.2 °28, 16.6°28, 11.6°26, 17.2 726, 16.2 °26, 23 4 °28,
11.3°26,23.8728,24.7°28, and 21.9 728 (0.2 °28, £0.1 °28; or 0.0 °28; Cu Kal
radiation).

In some embodiments, the crystalline Freeform Type K is characterized by one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, eighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four,
twventy-five, twenty-six, twenty-seven, twenty-gight, twenty-nine, thirty, thirty-one, thirty-
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two, thirty-three, thirty-four, thirty-five, thirty-six, thirty-seven, thirty-eight, thirty-nine, or

forty XRPD signals selected from those set forth in Table 37

Table 37: Freeform Type K XRPD Signals

SEl 1 pos 1920 | d-spacing [A] o
i 575 1536 455
2 52 1078 100
1128 784 1306
g 1159 764 83 96
5 1235 6.8 301
6 1362 65 1253
7 1438 6.08 65
3 1522 582 10,75
g 1591 557 14
10 162 547 550
i 16.63 533 8035
D 1718 516 65 85

3 17.89 496 1449
14 844 481 5.0
15 1934 459 2773
6 1967 451 (167

7 19,58 e 2241
I8 2039 136 1581
19 2083 426 1756
%0 2145 414 2265
21 2183 407 215
2 2242 597 1793
23 2308 385 3179
2 2339 338 5245
2 2379 374 3602
26 2417 368 5.63
27 2469 361 3398
28 2436 358 2689
29 2561 348 1043
30 261 541 539
31 2687 332 519
52 2746 325 1544
33 2903 308 483
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34 29.6 3.02 5.63
35 3109 2.88 1171
36 32 2.8 2.68
37 32.72 2.74 1.8
38 342 2.62 3.57
39 35.8% 3
440 3671 2 1.81

Freeform Type L.

In some cmbodiments, the present disclosure provides solid forms of Freeform Type
L, e.g.. cryvstalline forms of Freeform Type L. In some embodiments, the Freeform Type L
XRPD profile is substantially similar to that shown in FIG. 115, In some embodiments, the
Freeform Type L TGA profile is substantially similar to that shown in FIG. 116, In some
embodiments, the Freeform Type L DSC profile is substantially similar to that shown in FIG.
117. In some embodiments, the Freeform Type L 'H NMR profile is substantiaily similar to
that shown in FIG. 166, In some embodiments, the Freeform Type L is characterized by a
DSC curve having endothenms at about 64.7 °C, about 89.0 °C and about 188.3 °C.

in some embodiments, the solid form of Freeform Type L is erystalline Freetorm
Type L characterized by two or more, or three XRPD signals selected from the group
consisting of 17.1 720, 6.8 °20, and 10.2 28 (0.2 °20; 0.1 °20; or £0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Freeform Type L is crystalline Freeform
Type L characterized by XRPD siguals at 17.1 °28, 6.8 °26, and 10.2 °28 (£0.2 °28; £0.1 29,
or +0.0 °20; Cu Kol radiation).

In some embodiments, the solid form of Freeform Tvpe L is erystalline Freeform
Type L characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 720, 6.8 °20, 10.2 °28, and 13.5 °28 (0.2 °26; 0.1 26, or £0.0 °28; Cu
Kal radiation). In some embodiments, the solid form of Freeform Type L is crvstailine
Freeform Type L characterized by XRPD signals at 17.1°28, 6.8 °20, 10.2 °20, and 13.5 °20
(0.2 °28; +0.1 °28; or 0.0 °26; Cu Kol radiation).

In some embodiments, the cryvstalline Freeform Tyvpe L is characterized by one, two,

three, or four XRPD signals selected from those set forth in Table 38.

Table 38: Freeform Type L XRPD Signals
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Signal o s Rel. Int.
No. Pos. [°26] d-spacing [A] (%]
i 678 13.05 2574
2 10.23 8.65 1947
3 13.51 6.35 596
4 17.07 5.2 100

Freeform Type M

In some embodiments, the present disclosure provides solid forms of Freeform Tyvpe
M, ¢.g., crystalline forms of Freeform Type M. In some embodiments, the Freeform Type M
XRPD profile is substantially similar to that shown in FIG. 118, In some embodiments, the
Freeform Type M TGA profile is substantially similar to that shown 1n FIG. 119, In some
embodiments, the Freeform Type M DSC profile is substantially similar to that shown in
FIG. 120, In some embodiments, the Freeform Type M 'H NMR profile is substantially
similar to that shown i FIG. 167, In some embodiments, the Freeform Type M is
characterized by a DSC curve having an endotherm at abouot 188.7 °C.

In some embodiments, the solid form of Freeform Tvpe M is crystalline Freeform
Type M characterized by two or more, or three XRPD signals selected from the group
consisting of 152 28, 18.6 920, and 17.8 "28 (£0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal
radiation). In some embodiments, the solid form of Freeform Type M is erystalline Freeform
Type M characterized by XRPD signals at 152 °28, 18.6 26, and 17 .8 °208 (£0.2 °20; £0.1
°26; or £0.0 28; Cu Kol radiation).

In some embodunents, the sohid form of Freeform Tvpe M 1s crystalline Freeform
Type M characterized by two or more, or three or more XRPD signals selected from the
group consisting of 15.2 °26, 18.6 °28, 17.8 °248, 19.5 °26, and 23.2 °28 (£0.2 °28; £0.1 °26;
or £0.0 °28; Cu Kol radiation). In some embodiments, the solid form of Freetorm Type M s
crystalline Freeform Type M characterized by XRPD signals at 15.2 °28, 18.6°28, 17.8 228,
19.5°28, and 23.2 °28 (0.2 °28; +0.1 °28; or 0.0 °28; Cu Keal radiation}.

in some embodiments, the solid form of Freeform Type M is erystalline Freeform
Type M characterized by two or more, or three or more XRPD signals selected from the
group consisting of 15.2 °26, 18.6°28, 17.8 ©26, 195 720, 23.2 928, 7.1 °28, and 11.6 °26
{£0.2 °20; £0.1 °28; or £0.0 °20; Cu Kol radiation}. In some embodiments, the solid form of

Freeform Type M 1s crystalline Freeform Type M characterized by XRPD signals at 15.2 728,
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18.6°20, 17.8 720, 19.5 728, 232 °26, 7.1 °28, and 11.6 °20 (0.2 °20; £0.1 °28; or 0.0 °24;
Cu Kol radiation}.

{n some crabodiments, the solid form of Freeform Type M is crystalline Freeform
Type M characterized by two or more, or three or more XRPD signals selected from the
group consisting of 15.2 °26, 18.6 920, 17.8 °20, 19.5°20,23.2°28, 7.1 °20, 11.6 °20, 14.2
°28, 3.6 °28, and 26.4 °20 (0.2 °26; +0.1 °28; or 0.0 °26; Cu Kol radiation}. In some
embodiments, the solid form of Freeform Type M 1s erystalline Freeform Tvpe M
characterized by XRPD signals at 152 °20, 18.6°28, 17.8 °28, 19.5°26,23.2 °28, 7.1 °26,
11.6°20, 142 928, 3.6 °20, and 26.4 920 (£0.2 °28; £0.1 °26; or 0.0 °20; Cu Kal radiation}.

{n some cmbodiments, the crystalline Freeform Type M is characterized by one, two,
three, four, five, six, seven, eight, mne, ten, eleven, twelve, thirteen, fourteen, fifteen, sixteen,
seventeen, cighteen, nineteen, twenty, twentv-one, twenty-two, or twenty-three XRPD signalgs

selected from those set forth in Table 39,

Table 39: Freeform Type M XRPD Signals
Signal S . : )
No. Pos. [°26] d-spacing {A] Rel. Int. [%]
1 3.57 24.74 20,68
2 7.09 12.46 2332
3 8.98 9.85 16.27
4 107 8.27 15.69
5 11.57 7.65 2222
6 14.18 6.24 21.18
7 13.23 582 100
8 16.08 551 12.88
G 16.91 524 13.24
10 17.76 4.99 61.12
11 18.59 477 80.32
12 19.45 4.56 2817
13 2041 435 9.96
14 20.94 4.24 16.01
15 21.44 4.15 7.12
16 22.03 4.03 2013
7 23723 383 2392
18 2533 352 18.56
1% 26.35 3.3% 2041
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20 285 3.13 5.93
21 29.13 3.07 787
22 30.09 2.97 5.07
23 36.43 247 4.79

Freeform Type N

{o some crabodiments, the present disclosure provides solid forms of Freeform Type
N, e.g., crystalhine forms of Freeform Type N. In some embodiments, the Freeform Tvpe N
XRPD profile is substantially similar to that shown m FIG. 121 In some embodiments, the
Frecform Type N TGA profile is substantially similar to that shown in FIG. 122, In some
embodiments, the Freeform Type N DSC profile is substantially similar to that shown in FIG.
123, In some embodiments, the Freeform Type N 'H NMR profile is substantially similar to
that shown in FIG. 168, In some embodiments, the Freeforn Type N is charactenzed by a
DSC curve having endotherms at about 99.6 °C, about 111.5°C, and about 187.4 °C.

in some embodiments, the solid form of Freeform Type N is crystalline Freeform
Type N characterized by two or morg, or three XRPD signals selected from the group
consisting of 17.2 °28, 22.5 °28, and 11.1 °28 (0.2 °28; £0.1 °28; or 0.0 °26; Cu Kal
radiation). In some embodiments, the sohid form of Freeform Type N is crystaliine Freeform
Type N characterized by XRPD signals at 17.2 728, 22.5 °20, and 11.1 728 (0.2 °28; +0.1
°28; or +0.0 °28; Cu Kol radiation).

{n some crobodiments, the solid form of Freeform Type N is erystalline Freeform
Type N characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.2 926, 22.5 926, 11.1 °28, 19.8 °20, and 11.5 °26 (+0.2 °26; £0.1 “26;
or 0.0 °28; Co Kal radiation). In some embodiments, the solid form of Freeform Type N is
crystalline Freeform Tyvpe N charactenized by XRPD signals at 17.2 728, 22.5 °28, 11.1 °26,
19.8°28, and 11.5°28 (0.2 °28; £0.1 28, or £0.0 28, Cu Kal radiation}.

in some embodiments, the solid form of Freeform Tvpe N is crystalline Freeform
Type N characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.2°26,22.5°20, 11.1°26, 19.8°28, 11.5°20, 19.1 °28, and 3.3 °26
(0.2 °28; £0.1 728; or £0.0 °26; Cu Kol radiation}. In some embodiments, the sohd form of
Freetorm Type N is crystalline Freeform Type N characterized by XRPD signals at 17.2 °268,
22.5°28, 11,1726, 19.8 728, 11.5 °26, 19.1 °28, and 3.5 °20 (0.2 °20; £0.1 °28; or £0.0 °26;

Cu Kol radiation}.

PCT/US2024/021994
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In some embodiments, the solid form of Freeform Type N s crystalline Freeform
Type N characterized by two or more, or thres or more XRPD signals selected from the
group consisting of 17.2°26,22.5°26, 11.1°26, 198°20, 11.5°28, 19.1 °26,3.5728,23.9
226,209 728, and 26.9 °26 (0.2 226, £0.1 °28; or 0.0 °26; Cu Kul radiation). In some

5 embodiments, the solid form of Freeform Type N is crystalline Freeform Type N

characterized by XRPD signals at 17.2 ©26, 22.5°26, 11.1 °28, 19.8°26, 11.5 °28, 19.1 °28,
3.5°26,23.9 720, 20.9 728, and 26.9 720 (0.2 “28; £0.1 °28; or =0.0 °28; Cu Kal radiation).

In some embodiments, the crystalline Freeform Type N is characterized by one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen, sixicen,

10 orsevenieen XRPD signals selected from those set forth in Table 40.

Table 40: Freeform Type N XEPD Signals
S;%:’ai Pos. °20] dms?ge%mg ngi% E}m.
i 348 2537 1428
2 687 12.87 10.92
3 11.12 7.95 23.19
4 15 7.7 1925
5 1361 651 578
6 1475 6.01 544
7 3.69 5.68 417
8 1717 516 10O
9 19.13 464 1852
i 1975 4 49 {983
11 20.91 428 12.19
i2 21.99 404 1647
13 225 395 3515
i4 23.93 372 2.83
15 24.61 362 16.03
i6 26.93 331 11.12
17 2951 303 8.71

Freeform Type O
{n sorae crobodiments, the present disclosure provides solid forms of Freeform Type
15 G, e.g., crystalline forms of Freeform Type O. In some embodiments, the Freeform Tyvpe O

XRPD profile is substantially similar to that shown i FIG. 124
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In some embodiments, the solid form of Freeform Type O 1s crystalline Freeform
Type O characterized by two or more, or three XRPD signals selected from the group
consisting of 17.1 720, 13.7 °20, and 14.9 °20 (0.2 °28; £0.1 °28: or £0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Freeform Type O is crystalline Freeform
Type O characterized by XRPD signals at 17.1°28, 13.7 °28, and 14.9 °28 (0.2 °28; +0.1
°28; or £0.0 °28; Co Kal radiation).

in some emboduments, the sohid form of Freeform Type O 15 crystalline Freeforn
Tvpe O characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.1 °26, 13.7°26, 14.9 °28, 17.6 “20, and 18.1 °26 (+:0.2 °28; +0.1 °26;
or 0.0 °28; Cu Kol radiation}. In some embodiments, the solid form of Freeform Type O ts
crystalline Freeform Type O characterized by XRPD signals at 17.1 °20, 13.7 °26, 14.9 °26,
17.6°28, and 18.1 928 ¢£0.2 °28; £0.1 °28; or £0.0 °28; Ca Kal radiation}.

In some embodiments, the solid form of Frecform Type O 18 erystatline Freeform
Type O characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.1 °26, 13.7°28, 14.9°28, 17,6 °26, 18.1 728, 20.7 °28, and 23.1 °28
(0.2 720, +0.1 °28; or £0.0 °26; Cu Kol radiation). In some embodiments, the solid form of
Freeform Type O is crystalline Freeform Type O characterized by XRPD signals at 17.1 °26,
13.7°28, 14.9°20, 17.6 °20, 18.1 °26, 20.7 °20, and 23.1 °26 (0.2 °26; =0.1 °26; or £0.0
228 Cu Kol radiation).

In some embodiments, the sohid form of Freeform Type O is crystalline Freeform
Tvpe O characterized by two or more, or three or more XRPD signals selected from the
group consisting of 17.1 °26, 13.7°28, 14.9°28, 17.6 °26, 18.1 720, 20,7 °28, 23.1 °28, 9.0
26, 144 °28, and 6.8 °26 (0.2 °28; £0.1 °29; or £0.0 726 Cu Kal radiation). In some
cembodiments, the solid form of Freeform Type O is crystalline Freeform Type G
characterized by XRPD signals at 17.1 °20, 13.7 720, 149 °28, 17.6 °26, 18.1 °28, 20.7 °20,
23.1°20,9.0°28, 144 °28, and 6.8 °26 (0.2 °28; £0.1 °28; or £0.0 °28; Cu Kal radiation).

In some embodiments, the crystalline Freeform Type O is characterized by one. two,
three, four, five, six, seven, cight, nine, ten, cleven, twelve, thirteen, fourteen, fificen, sixicen,
seventeen, eighteen, nineteen, twenty, twenty-one, twenty-two, twenty-three, or twenty-four

XRPD signals selected from those set forth in Table 41
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Table 41: Freeform Type O XRPD Signals
Signal Pos. I° C ey

No. os. [°28} | d-spacing {A] | Rel. Int. [9%)]
1 6.82 12.97 16.5

2 8.98 983 1995
3 10.23 8.65 16.36
4 il6 7.63 8.75

3 12.15 7.28 1062
6 13.63 6.49 42.6

7 14 .44 6.13 19.03
8 14.86 5.96 40.16
9 17.08 5.19 100
10 17.63 5.03 32.08
11 18.06 491 23.24
12 2068 4.3 22.9

3 2149 413 8.92
14 2216 4.01 3.11
15 23.14 384 216
16 239 372 4.62
17 24779 3.59 11

18 25.46 35 7.64
19 2672 334 12.9
20 2748 3.25 7.77
21 28.04 3.18 6.73
22 30.18 2.96 5.93
3 32.59 2778 1.98
24 37.07 2.43 2.17

Freeform Tvpe P

In some embodiments, the present disclosure provides solid forms of Freeform Type

P e.g.. crystalline forms of Freeform Type P. In some embodiments, the Freetorm Type P

XRPD profile 15 substantially similar to that shown in FIG. 125, In some embodiments, the

Freetorm Type P TGA profile 1s substantially similar to that shown n FIG. 126, In some

embodiments, the Freeform Type P DSC profile is substantially similar to that shown in FIG.

127. In some embodiments, the Preeform Type P H NMR profile is substantially similar to

that shown i FIG. 169, In some embodiments, the Freeform Type P is characterized by a

DSC curve having endotherms at about 80.8 °C, about 166.5°C, and about 188.7 °C.
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In some embodiments, the solid form of Freeform Type P is crystalline Freeform
Type P characterized by two or more, or three XRPD signals selected from the group
consisting of 189 728, 17.5 °20, and 10.9 20 (0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal
radiation}. In some embodiments, the solid form of Freeform Type P is crystalline Freeform
Type P characterized by XRPD signals at 18.9°28, 17.5 °20, and 10.9 °28 (0.2 °28; +0.1
°28; or £0.0 °28; Co Kal radiation).

in some emboduments, the sohid form of Freeform Type P is crystalline Frecfomn
Tvpe P characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9 °260, 17.5°28, 10.9°26, 21.1 °28, and 22.3 °20 (0.2 °26; +0.1 °28; or +0.0
°26; Cu Kol radiation). In sone embodiments, the solid form of Freeform Type Pis
crystalline Freeform Type O characterized by XRPD signals at 18.9°20, 17.5 °26, 10.9 °26,
211928, and 22.3 28 (0.2 °20; £0.1 °28; or 0.0 °28; Cu Kal radiation}.

In some embodiments, the solid form of Freeform Type P is crystalline Freeform
Type P characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9°26, 17.5°28, 10.9°26, 21.1°28, 22.3 °20, 18.1 °20, and 21.5 °20 (0.2
°26; 0.1 920; or £0.0 °28; Cu Kal radiation). In some embodiments, the solid form of
Freeform Type P is crystalline Freeform Type P characterized by XRPD signals at 18.9 %268,
17.5°28, 16.9°20, 21,1 °20,22.3 °26, 18.1°20, and 21.5 °26 (0.2 °26; =0.1 °26; or £0.0
“26; Ce Kol radiation).

In some embodiments, the sohid form of Freeform Type O is crystalline Freeform
Tvpe P characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9°24, 17.5°28, 10.9°20,21.1°28, 223 °20, 18.1 °28, 21.5 °28, 17.0 °28,
10.1°28, and 22.9 °20 (0.2 °28; +0.1 °20; or 0.0 “20; Cu Kal radiation). In some
cmbodiments, the solid form of Freeform Type O is crystalline Freeform Type P
characterized by XRPD signals at 18.9°20, 17.5°20, 109 °28, 21.1 °26, 22.3 °28, 18.1 °20,
285°26,17.0°208, 10.1 °28, and 22.9 °20 (0.2 °20; £0.1 "20; or £0.0 °28; Cu Kal
radiation}.

In some embodiments, the crystatline Freeform Type P is characterized by one, two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fouricen, fifteen, sixteen,
seventeen, eighicen, mneteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four, or

twenty-five XRPD signals selected from those sot forth in Table 42.

Table 42: Freeform Type P XHPD Signals
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SRl pos 20] | d-spacingfA] | Rel. Int. [%]
i S04 578 1055
2 10.05 T 674
032 841 1347
4 1085 813 6413
5 1135 766 21458
5 1375 644 2417
7 1403 631 30,08
8 1446 613 1505
5 1696 523 4792
10 173 507 70.78
n 1% 08 401 5022
E 189 460 100
3 N a1 3541
i 3145 314 158
13 2169 il 1408
13 2225 3 54.43
17 2289 350 4459
T 3373 375 3149
19 2542 35 13.66
20 26 44 337 2033
2 %15 307 1454
5% 330 309 738
23 3187 281 1166
74 33.46 268 562
75 3519 55 514

IV. Pharmaceutical Compositions and Fermulations

{n some aspects, the present disclosure provides a pharmaceutical composition
comprising a form of Compound 1 disclosed herein as an active mgredient.

As used horein, the term “composition” is intended to encompass a product
comprising the specified mgredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingredionts in the specified
amounts.

The forms of Compound 1 of the present disclosure can be formulated for oral
adrowistration in forms such as tablets, capsules (each of which includes immediate release,

sustained release or timed release formulations), pills, powders, gramudes, elixirs, tinctures,
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suspensions, svrups and emulsions. The compounds of present disclosure on can also be
formulated for intravenous (bolus or in-fusion), intraperitoneal, topical, subcotaneous,
mtraruscular or transdermal (e.g.. patch) admmistration, all using forms well known to those
of ordinary skill in the pharmaceutical arts,

The formulation of the present disclosure may be in the form of an agueous solution
comprising an aqueous vehicle. The agueous vehicle component may comprise water and at
least one pharmaceutically acceptable excipient. Suitable acceptable excipicnts nclude those
selected from the group consisting of a solubility enhancing agent, chelating agent,
preservative, tonicity agent, viscositv/suspending agent, buffer, and pH modifying agent, and
a puxture thercof.

Any suitable solubility enhancing agent can be used. Exaroples of a solubility
enhancing agent include cyclodextrin, such as those selected from the group consisting of
hvdroxypropyl-f-cyclodextrin, methyl-f-eyclodextrin, randomly methvlated-fi-cyclodextrin,
cthylated-f~cyclodextrin, triacetyl-f-cyclodextrin, peracetylated-B-eyclodexirin,
carboxymethyl-B-cvelodextrin, byvdroxyethvl-P-cyclodextrin, 2-hydroxy-3-
{tnmethyviammoniojpropyl-B-cyelodexirin, glucosvl-B-cyclodextrin, sulfated B-eyclodextrin
{S-B-CD}. makosyi-f-eveloadextrin, f-cyclodextrin sulfobutyl ether, branched-B-cyvclodextrin,
byvdroxypropyl-y-cvclodextrin, randomly methyviated-y-cyclodextrin, and trimethyl-y-
cyclodextnin, and mixtures thereof.

Any suitable chelating agent can be used. Examples of a suitable chelating agent
nchude those selected from the group consisting of cthylenediaminetetraacetic acid and metal
salts thereof, disodium edetate, trisodim edetate, and tetrasodium edetate, and mixtures
thereof.

Any suitable preservative can be used. Examples of a preservative include those
selected from the group consisting of quatemary anmuonium salts such as benzalkonium
hahides (preferably benzalkoniom chlonde), chlorhexidine gluconate, benzethonium chloride,
cetyl pyadimium chloride, benzyl bromide, phenyhmercury nitrate, phenylmercury acetate,
phenyimercury neodecanoate, merthiolate, methylparaben, propylparaben, sorbic acid,
potassium sorbate, sodium benzoate, sodium propionate, sthyl p-hydroxybenzoate,
propylaminopropyl biguanide, and butyl-p-hydroxybenzoate, and sorbic acid, and mixtares
thereof.

The aqueous vehicle may also include a tonicity agent to adjust the tomicity (osmotic

pressure}. The tonicity agent can be selected from the group consisting of a glycol {such as
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propylene glycol, dicthylene glyeol, tricthylene glyeol), glveerol, dextrose, glycerin,
mannitol, potassium chioride, and sodium chloride, and a mixture thereof.

The aqueous vehicle may also contain a viscosity/suspending agent. Suitable
viscosity/suspending agents include those selected from the group consisting of cellulose
derivatives, such as methyl cellalose, cthyl cellulose, hydroxyethyleelhulose, polyethylene
glycols (such as polyethylene glycol 300, polyethylene glycal 400}, carboxymethyl cellulose,
hvdroxypropylinethyl cellulose, and cross-linked acrylic acid polymers {carbomers), such as
polymers of acrylic acid cross-linked with polyvalkenyl ethers or divinyl glycol {Carbopols -
such as Carbopol 934, Carbopol 934P, Carbopol 971, Carbopol 974 and Carbopol 974P), and
a puxture thercof.

In order to adjust the formulation to an acceptable pH (typically a pH range of about
5.0 to about 9.0, more preferably about 5.5 to aboat 8.5, particulardy aboot 6.0 to about 8.5,
about 7.0 to about 8.5, about 7.2 to about 7.7, about 7.1 to about 7.9, or about 7.5 to about
8.0}, the formulation may contain a pH modifying agent. The pH modifying agent is
typically a nuneral acid or metal hvdroxide base, selected from the group of potassium
hydroxide, sodium hydroxide, and hydrochloric acid, and mixtares thercof, and preferably
sodium hydroxide and/or hydrochloric acid. These acidic and/or basic pH modifying agents
are added to adjust the formulation to the target acceptable pH range. Hence 1t may not be
necessary (o use both acid and base - depending on the formulation, the addition of one of the
acid or base may be sufficient to bring the mixture to the desired pH range.

The agueouns vehicle may also contain a bufferimg agent to stabilise the pH. When
used, the buffer is selected from the group consisting of a phosphate buffer (such as sodium
dihydrogen phosphate and disodium hydrogen phosphate}, a borate buffer (such as boric acid,
or salts thereof including disodium tetraborate}, a citrate butfer (such as citric acid, or salts
thereof including sodium citrate), and s-ammnocaproic acid, and mixtures thereof,

The formulation may further comprise a wetting agent. Suitable classes of wetting
agents include those selected from: the group consisting of polvoxypropyilene-
polyoxyethylene block copolymers {(poloxamers}, polvethoxylated ethers of castor otls,
polyoxyethylenated sorbitan esters {polysorbates), polymers of oxyethylated octyl phenol
{Tvioxapol}, polyoxyl 40 stearate, fatty acid giyeol esters, fatty acid glyceryl esters, sucrose
fatty esters, and polyoxvethviene fatty esters, and mixtares thereof.

Oral compositions geoerally include an inert diluent or an edible phamaceutically
acceptable carrier. They can be enclosed in gelatin capsules or compressed into tablets. For
the purpose of oral therapeutic administration, the active compound can be mcorporated with
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excipients and used i the form of fablets, troches, or capsules. Oral compositions can also
be prepared using a fhud carrier for use as a mouthwash, wherein the compound in the flud
carrier 1s applied orally and swished and expectorated or swallowed. Phammaceutically
compatible binding agents, and/or adjuvant materials can be included as part of the
composition. The tablets, pills, capsales, troches and the like can contain any of the
following ingredients, or compounds of a similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatiy an exeipiont such as starch or lactose, a disintegrating
agent such as alginic acid, Primogel, or com starch; a lubricant such as magnesium stearate or
Sterotes; a glidant such as colloidal siicon dioxide; a swectening agent such as sucrose or
saccharin; or a flavouring agent such as peppermu, methy! salicylate, orange flavoring.

According o a further aspect of the disclosure there 1s provided a pharmaceutical
composition which comprises a compound of the disclosure as defined hereinbefore, or a
phammaccutically acceptable salt, hydrate or sclvate thercof, in association with a
phammaceutically acceptable diluent or carrier.

The compositions of the disclosure may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or otly suspensions, enudsions,
dispersible powders or granules, syrups or elixirs), for topical use {for example as creams,
ointments, gels, or agueous or oily solutions or suspensions), for admimstration by inhalation
{for example as a finely divided powder or a liguud aerosol), for administration by
mnsufflation (for example as a finely divided powder} or for parenteral administration {for
example as a sterile agqueous or oily solution for intravenous, subcutancous, intramuscular,
mtraperitoneal or miramuscular dosing or as a suppository for rectal dosing).

The compositions of the disclosure may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known i the art. Thus, compositions intended
for oral use may contam, for example, one or more colouring, sweetening, flavouning and/or
preservative agents.

An effective amount of a compound of the present disclosure for use in therapy is an
amount sufficient to treat or prevent a GLP-1R related condition referred to herein, slow s
progression and/or reduce the symptoms associated with the condition.

An effective amount of a compound of the present disclosure for use in therapy 1s an
amount sufficient to treat a GLP- IR related condition referred to herem, slow its progression
and/or reduce the symptoms associated with the condition.

The size of the dose for therapeutic or prophylactic purposes of a form of Compound
1 disclosed herein will naturally vary according to the nature and severity of the conditions,
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the age and sex of the amimal or patient and the route of admunistration, according to well-

known principles of medicine.

V. Administration

The forms of Compound 1 disclosed herein, or pharmaceutical compositions
comprising the same, may be administered alone as a sole therapy or can be admunistered in
addition with one or more other substances and/or treatments. Such conmjoint treatment may
be achieved by way of the stimultancous, sequential or separate administration of the
individual components of the treatment.

For example, therapeutic effectivencss may be enhanced by adminustration of an
adjuvant (.e. by itself the adjuvant may only have minimal therapeutic benefit, but in
combination with another therapeutic agent, the overall therapeutic benefit to the individueal 1s
enhanced). Alternatively, by way of ecxample only, the benefit expericnced by an individual
may be ncreased by administering the form of Compound | with another therapeutic agent
{which also includes a therapeutic regimen} that also has therapeutic bencefit.

In the instances where the compound of the present disclosure is administered in
combination with other therapeutic agents, the compound of the disclosure need not be
adroinistered via the same route as other therapeutic agents, and may, because of different
physical and chemical characteristics, be administered by a different route. For example, the
compound of the disclosure may be administered orally to generate and maintain good blood
fevels thereof, while the other therapeutic agent may be administered intravenously. The
mitial admunistration may be made according to established protocols known in the art, and
then, based upon the observed effects, the dosage, modes of admimstration and times of
administration can be modified by the skilled clinician.

The particular choice of other therapeutic agent will depend upon the diagnosis of the
attending physicians and their judgment of the condition of the individual and the appropriate
treatment protocol. According to this aspect of the disclosure there is provided a combination
for use 1 the treatment of a disease m which GLP-1R activity 1s implicated comprising a
compound of the disclosure as defined hereinbefore, or a phammaceutically acceptable salt
thercof, and another suttable agent.

According to a further aspect of the disclosure there is provided a pharmaceutical
composition which comprises a compound of the disclosure, or a pharmaceutically acceptable
salt thereof, in combination with a suitable, in association with a pharmaceutically acceptable
diluent or carrier.
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In addition to s use in therapeutic medicine, the forms of compound 1 disclosed
herein may also be usefol as pharmacological tools in the development and standardization of
m vitro and i vivo test systems for the evaluation of the effects of modulators of GLP-1R
activity in laboratory animals such as dogs, rabbits, monkeys, mini-pigs, rats and mice, as
part of the search for new therapeutic agents.

In any of the above-mentioned pharmaceutical composition, process, method, use,
roedicament, and mavutactunng features of the mstant disclosure, any of the alternate
embodiments of macromolecules of the present disclosure described herein also apply.

The forms of Compound 1 of the disclosure or pharmaceutical compositions
coraprising these forms may be administered to a subject by any route of administration,
whether svstemically/ peripherally or topically (i.e., at the site of desired action).

Routes of admimstration include, but are not limited to, oral (e.g. by ingestion);
buccal; sublingual; transdermal (including, ¢ 2., by a patch, plaster, ¢tc.}; transmucosal
{(including, ¢.z., by a patch, plaster, etc.); intranasal {¢.g., by nasal spray or powder); ocular
{c.g., by eye drops); pulmonary {¢.g., by inhalation or insufflation therapy using, e.g., via an
aerosol, e.g., through the mouth or nose}; rectal {e.g., by suppository or enema}; vaginal {e.g.,
by pessary); parenteral, for example, by injection, including subcutancous, indrademmal,
mtramuscular, intravenous, Udra-aticral, intracardiac, mirathecal, intraspinal, intracapsular,
subcapsular, traorbital, intraperitoneal, intratracheal, subcuticular, intraarticular,
subarachnoid, and intrasternal; by implant of a depot or reservoir, for example,

subcutancously or intranuscularly.

V1. Methods of Treatment

I some aspects, the present disclosure provides a method of modulating GLP-1R
activity {e.g., in vifro or in vive), comprising contacting a cell with an effective amount of a
form of Compound 1 disclosed herem.

In some aspects, the present disclosure provides a method of modulating GLP-IR
activity {¢.g., ir2 vitro ot inn vive}, comprising contacting a cell with a form of Compound |
disclosed heren.

In some aspects, the present disclosure provides a method of modulating GLP-1R
activity {e.g., i vifro or in vive), comprising contacting a cell with a form of Compound 1

disclosed herein.
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In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder disclosed herein in a subject in need thereof, comprising administering to
the subject a therapeutically effective amount of a form of Compound 1 disclosed herein.

In some aspects, the present disclosure provides a method of treating a discase or
disorder disclosed herein in a subject in need thereof, comprising administering to the subject
a therapeutically effective amount of a form of Compound 1 disclosed herein, or a
phamaceutical composition of the present disclosure.

In some aspects, the present disclosure provides a method of treating or preventing a
disease or disorder disclosed herein in a subject in need thereof, comprising administering to
the subject a form of Compound | disclosed hercin.

In some aspects, the present disclosure provides a method of treating a discase or
disorder disclosed herein in a subject in need thereof, comprising administering to the subject
a form of Compound 1 disclosed herein, or a pharmaceutical composition of the present
disclosure.

In some emboduments, the disease or disorder is associated with an implicated GLP-
IR activity. In some embodiments, the disease or disorder is a discase or disorder in which
GLP-1R activity is implicated.

in sorae crobodiments, the discase or disorder is diabetes, NASH, jnsulinoma, obesity,
and/or hyvperglycemia.

in some aspects, the present disclosure provides a method of treating or preventing
diabetes, NASH, insulinoma, obesity, and/or hyperglyeenia i a subject in need thereof
comprising admimstering to the subject a therapeutically effective amount of a form of
Compound | disclosed herein, or a pharmaceutical composition of the present disclosure.

I some aspects, the present disclosure provides a method of treating diabetes, NASH,
msulinoma, obesity, and/or hvperglycemia i a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of a form of Compound 1
disclosed herein, or a phammaceutical composition of the present disclosure.

In some aspects, the present disclosure provides a method of treating or preventing
diabetes, NASH, insulinoma, obesity, and/or hyperglyveenua in a subject in need thereof,
comprising admimsiering to the subject a form of Compound 1 disclosed herein, or a
pharmaceutical composition of the present disclosure.

{n sorae aspects, the present disclosure provides a method of treating diabetes, NASH,

msulinoma, obesity, and/or hyperglycemia in a subject in need thereof, comprising
3 3 3 B3 '} ) g
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administering to the subject a form of Compound | disclosed herein, or a pharmaceutical
composition of the present disclosure.

{n some aspects, the present disclosure provides a form of Compound | disclosed
herein for use in modulating GLP-1R activity {¢.g., in vifro or in vivo).

in some aspects, the present disclosure provides a form of Compound 1 disclosed
herein for use in modulating GLP-1R activity {e.g., i vifro or in vive}.

in some aspects, the present disclosure provides a form of Compound 1 disclosed
herein for use in freating or preventing a disease or disorder disclosed herein.

in some aspects, the present disclosure provides a form of Compound | disclosed
berein for use in treating a disease or disorder disclosed herein.

In some aspects, the present disclosure provides a form of Compound 1 disclosed
herein for use in freating or preventing diabetes, NASH, insalinoma, chesity, and/or
hyvperglycenia in a subject in need thereof.

In some aspects, the present disclosure provides a forn of Compound 1 disclosed
herein for use in treating diabetes, NASH, mnsulinoma, obesity, and/or hyperglycemiam a
subject in need thereof.

In some aspects, the present disclosure provides use of a form of Compound 1
disclosed herein in the manufacture of a medicament for modulating GLP-1R activity (e g, in
Vitro or in vive).

In some aspects, the present disclosure provides use of a form of Compound 1
disclosed herein in the manufacture of a medicament for treating or preventing a discase or
disorder disclosed herem.

In some aspects, the present disclosure provides use of a form of Compound 1
disclosed herein in the manufacture of a medicament for treating a disease or disorder
disclosed herein.

in some aspects, the present disclosure provides use of a form of Compound |
disclosed herein in the manufacture of a medicament for treating or preventing diabetes,
NASH, msulinora, obesity, and/or hyperglycemia in a subject in need thereof.

In some aspects, the present disclosure provides use of a form of Compound |
disclosed herein in the manufactare of a2 medicament for treating cancer in a subject in need
thereof.

The present disclosure provides compounds that function as modulators of GLP~IR

activity.
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In some embodiments, the compounds of the present disclosure are agomists of the
GLP-1 receptor.

{n some crabodiments, the modulation of the GLP-IR receptor is activation of the
GLP-1R receptor.

Effectiveness of compounds of the disclosure can be determined by ndustryv-aceepted
assays/ disease models according to standard practices of elucidating the same as described
the art and are found in the current general knowledge.

The present disclosure also provides a method of treating a discase or disorder in
which GLP-1R activity is imphicated i 2 patient in need of such treatment, said method
coraprising administering to said patient a therapeutically effective amount of a compound, or
a phamaceutically accoptable salt thereof, or a pharmaceutical composition as defined
herein.

In accordance with the present application, a discase or condition to be treated and/or
prevented is selected from the group consisting of cardiometabolic and associated diseases
imchiding diabetes (T1 D and/or T2DM, including pre~diabetes), wdiopathic T D (Type 1 b),
latent autoimmune diabetes in adults (LADAY, early-onset T2DM (EOD), youth-onset
atypical diabetes (YOAD), maturity onset diabetes of the young (MODY), malnutation-
related diabetes, gestational diabetes, hyperglveemia, insulin resistance, hepatic insulin
resistance, impaired glucose tolerance, diabetic neuropathy, diabetic nephropathy, kidney
disease {(e.g., acute kidney disorder. tubular dysfunction, proinflammatory changes to the
proximal tubules), diabetic retinopathy, adipocyie dysfunction, visceral adipose deposition,
sleep apnea, obesity (including hypothalamic obesity and monogenic obesity) and related
comorbidities {e.g., ostecarthritis and urine mcontinence), cating disorders (including binge
cating syndrome, bulimia nervosa, and syndromic obesity such as Prader-Willi and Bardet-
Biedl syodromes), weight gain from use of aother agents {e.g., from use of steroids and
antipsychotics), excessive sugar craving, dvslipidenna (including hyperlipidenna,
hvpertrighyceridenua, increased total cholesterol, high LDL cholesterol, and fow HDL
cholesterol}, hyperinsulinernia, liver diseases such as NAFLD, steatosis, NASH, fibrosis,
cirrhosis, and hepatocellular carcinoma, cardiovascular disease, atherosclerosis (including
coronary artery discase), peripheral vascular disease, hypertension, endothelial dyvsfunction,
impaired vascular comphiance. congestive heart failure, myocardial mfarction {¢.g. necrosis
and apoptosis), stroke, hemorrhagic stroke, ischemic stroke, trammatic brain tyury,
pulmonary hypertension, restenosis after angioplasty, intermittent claudication, post-prandial
lipena, metabolic actdosis, ketosis, arthritis, osteoporosis, Parkinson’s Discase, left

98



10

WO 2024/206647

ventricular hypertrophy, peripheral arterial discase, macular degeneration, cataract,
glomerulosclerosis, chronic renal failure, metabolic syndrome, syndrome X, premenstrual
syndrome, angina pectoris, thrombosis, atherosclerosis, transient ischemic attacks, vascular
restenosis, impaired glucose metabolism, conditions of impaired fasting plasma glucose,
hyperuricemia, gout, ercetile dvsfunction, skin and connective tissue disorders, psortasis, foot
wlcerations, ulcerative colitis, hyper apo B lipoproteimemia, Alzheimer’s Disease,
schizopbrena, mmpaired coguition, inflasuvatory bowel discase, short bowel syndrome,
Crohn’s disease, colitis, firitable bowel syndrome, Polyeystic Gvary Syndrome and addiction
{c.g., alcohol and/or drag abuse), prevention or treatment of Polyeystic Ovary Svndrome and
treatment of addiction {¢.g., alcohol and/or drug abuse).

n some embodiments, provided herein is a method of treating a cardiometabolic
disease 1 a subject {¢.g., a human patient) in need thereof, compnising administering to the
subject a therapeutically effective amount of a compound described herein, or a
phammaceutically acceptable salt thereof.

In some emboduments, provided herein is a method of treating diabetes in a subject
{¢.g., a human patient} in need thereof, comprising admimstering to the subject a
therapeutically effective amount of a form of Compound 1 described hercin. Exemplary
diabetes melude, but are not linuted to, T1 D, T2DM, pre-diabetes, idiopathic T1 D, LADA,
EOD, YOAD, MODY, malnutrition-related diabetes, and gestational diabetes.

in some embodiments, provided herein is a method of treating a liver disorderina
subject {c 2., a human patient) in need thereof, comprising admmistering to the subject a
therapeutically effective amount of a compound described herein, or a pharmaceutically
acceptable salt thereof. Exemplary biver disorders include, without imitation, hiver
mflarmmation, fibrosis, and steatohepatitis. In some cmbodiments, the liver disorder is
selected from the list consisting of primary biliary cirrhosis (PBC), primary sclerosing
cholangitis (PSC), drug induced cholestasis, mtrahepatic cholestasis of pregnancy, parenteral
mutrition associated cholestasis (PNAC), bacterial overgrowth or sepsis associated
cholestasis, antoimmune hepatitis, viral hepatitis, alcobolic liver discase, nonalcoholic fatty
hver disease (NAFLD), nonalcobolic steatohepatitis (NASH), graft versus host disease,
transplant liver regeneration, congenital hepatic fibrosis, choledocholithiasis, granulomatous
liver disease, intra- or extrahepatic malignancy, Sjogren’s syndrome, sarcoidosis, Wilson’s
disease, Gaucher’s disease, hemochromatosis, and oti-antitrypsin deficiency. In some
embodiments, the liver disorder is selected from the list consisting of hiver inflanumation,
tiver fibrosis, alcohol induced fibrosis, steatosis, alcoholic steatosis, primary aclerosing
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cholangitis (PSC), primary biliary eirthosis (PBC), non-alcoholic fatty liver disease
{(NAFLD}, and non-alcoholic steatchepatitis (NASH}. In some embodiments, the iver
disorder 15 selected from the group consisting of liver fibrosis. alcohol induced fibrosts,
steatosis, alcoholic steatosis, NAFLD, and NASH. In one embodiment, the iver disorder s
NASH. In another embodiment, the liver disorder is liver inflammation. In another
embodiment, the liver disorder is liver fibrosis. In another embodiment, the hiver disorder is
alcohol induced fibrosis. In another embodiment, the liver disorder is steatosis. In another
embodiment, the hiver disorder is alcoholic steatosis. In another embodiment, the liver
disorder is NAFLD. In one embodiment, the treatment methods provided herein impedes or
slows the progression of NAFLD to NASH. In one embodument, the treatment methods
provided herein impedes or slows the progression of NASH., NASH can progress, e.g., to one
or more of hver cirrhosis, hepatic cancer, ete. In some embodiments, the liver disorder 1s
NASH. In somc embodiments, the paticnt has had a liver biopsy. In some embodiments, the
method further coraprising obtaining the results of a liver biopsy.

In accordance with the present application, a compound described herein, or a
pharmaceutically acceptable salt thereof, can be administered by any suitable route in the
form of a pharmaceutical composition adapted to such a route, and m a dose effective for the
treatment ntended. In some embodiments, it is a compound of any embodiment of Formula
{1} or a sub-gormuda thereof, or selected from the compounds of Table 1, ora
phammaceutically acceptable salt thereof. The compounds and/or compaositions described
herein may be admunistered orally, rectally, vaginally, parenterally, or topically.

In some embodiments, the compounds and/or compositions may be administered
orally. Oral admimstration may involve swallowing, so that the compound enters the
gastrointestinal tract, or buccal or sublingual administration may be employed by which the
comapound enters the bloodstream directly from the mouth.

in some embodiments, the compounds and/or compositions may be administered
directly into the bloodstream, into muscle, or info an internal organ. Suitable means for
parenteral admimstration include intravenous, intraarterial, intraperitoneal, intrathecal,
miraveniricular, intraurethral, intrastemal, intracranial, miramuscular and subcutansous.
Suitable devices for parenteral administration include needle (inchuding microneedle)
injectors, needle~free injectors and infusion technigues.

{n sorae crabodiments, the compounds and/or compositions may be admmistered
topically to the skin or mucosa, that 1s, dermally or transdermally. In some embodiments, the
compounds and/or compositions may be admimstered intranasally or by inhalation. In some
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embodiments, the compounds and/or compositions may be adnunistered rectally or vaginally,
In some embodiments, the compounds and/or compositions may be administered directly to
the eye or ear.

The compounds and/or compositions described herein can be used alone, or in
combination with other therapeutic agents. The administration of two or more agents “in
combination” means that all of the agents are adnunistered closely enough in time that cach
moay generate a biological effect in the same time frame. The prescoce of one agent may alter
the biological effects of the other agent{(s). The two or more agents may be admunistered
simultancously, concurrently or sequentially. Additionally, simultaneous admimstration may
be carried out by mixing the agents prior to administration or by administering the
compounds at the same point in time but as separate dosage forms at the same or different
site of administration.

In some embodiments, the one or more other therapeutic agent is an anti-diabetic
agent including but not limited to a biguanide (¢ g., metfonuiny, a sulfonylurca (e.g.,
tolbutamide, ghbenclamide, gliclazide, chlorpropamude, tolazamide,
acetohexamide glyclopyramide, glimepiride, or glipizide}, a thiazolidinedione {(s.g.,
pioglitazone, rosiglitazone. or lobeglitazone}, a glitazar (¢.g , saroglitazar, aleglitazar,
muraglitazar or tesaglitazar), a meglttinide (e.g., nateglinide, repaglinide). a dipeptidyl
peptidase 4 (DPP-4) inhibitor (e.g., sitagliptin, vildagliptin, saxagliptin, linagliptin,
gemigliptin, anagliptin, teneligliptin, alogliptin. trelagliptin. dutogliptin, or omarigliptin, a
glhitazone {e.g., pinglitazone, rosiglitazone, balaglitazone, nivoglitazone, or lobeglhitazone), a
sodium-glacose linked transporter 2 (SGLT2) inhibitor {e.g., emapaglifiozin, canaglifiozin,
dapaglifiozin, ipragliflozin, Ipraglifiozin, tofogliflozin, serglifiozin etabonate, remoghflozin
ctabonate, or ertugliflozing, an SGLTLI inhibitor, a GPR40 agonist (FFARI/FFAT agonist,
¢.g. fasiglifam), glucose-dependent insulinotropic peptide (GIP) and analogues thereof, an
alpha glucosidase wlubitor {e.g. voglibose, acarbose, or muglitol}, or an msaulin or an insulin
analogue, including the phamaceutically acceptable salts of the specifically named agents
and the pharmaceutically acceptable solvates of said agents and salts.

In some embodunents, the one or more other therapeutic agent is an antiobesity agent
mehuding but not lmited to peptide YY or an analogue thereof, a newropeptide Y receplor
type 2 (NPYR2Z) agonist, a NPYRI or NPYRS antagonist, a cannabingid receptor type 1
{(CB1 R} antagomst, a lipase mlubttor {¢.g., orlistat), a human proisiet peptide (HiP). a
melanocortin receptor 4 agonist {e.g., setmelanotide), a melanin concentrating hormone
receptor 1 antagonist, a famesoid X receptor (FXR} agonist {¢.g. cbeticholic acid},
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zonisamide, phentermine {alone or in combination with topiramate), a
norgpimephrine/dopamine reuptake inhibitor (e.g., buproprion}, an opioid receptor antagonist
{c.g., naltrexone), a combination of norepimephrine/doparnine reuptake inhibitor and opioid
recepior antagonist {€.g., a combination of bupropion and nalirexone}, a GDF-15 analog,
sibutramine, a cholecystokinin agonist, amylin and analogues therof {¢.g., pramlintide}, leptin
and analogues thereof {¢.g., metroleptin}, a serotonergic agent {(¢.g., lorcaserin}, a methionine
aminopeptidase 2 (McetAP2) wnhibitor {¢.gz., beloranb or ZGN- 1061), phendimetrazine,
diethvipropion, benzphetamine, an SGLT2 nlubitor {e.g., empaghflozin, canagliflozin,
dapaglifiozin, ipraghiflozin, Ipragliflozin, tofogliflozin, serglifiozin etabonate, remoghflozin
ctabonate, or ertugliflozing, an SGLTL inhubitor, a dual SGLT2/SGLT! mnhibtor, a
fibroblast growth factor receptor (FGFR) modulator, an AMP-activated protein kinase
{AMPK)} activator, biotin, 3 MAS receptor modidator, or a glucagon receptor agomnist {alone
or in combination with another GLP-1 R agonist, e.g., hiraghatide, exenatide, dulaglatide,
atbiglutide, ixisenatide, or semaglutide), including the pharmaceutically acceptable salts of
the specifically named agents and the phammaceutically acceptable solvates of said agents and
salts.

in some embodiments, the ong or more other therapeutic agent is an agent to treat
NASH mcludiong but not limited to PF-05221304, an FXR agonist {¢.g., obeticholic acid), a
PPAR a/d agonist (&.g., clafibranor), a synthetic fatty acid-bile acid conjugate {e.g.,
aramchol), a caspase wnhibitor {e.g., emricasan}, an anti-lysyl oxtdase homologue 2 (LOXL2)
monocional antibody (¢ g., simtuzinnab), a galectin 3 whubitor (¢.g., GR-MD-02), a MAPKS
inhibitor {e.g., GS- 4997), a dual antagonist of chemokine receptor 2 ({CCR2y and CCRS (e g,
cenicriviroc), a fibroblast growth factor21 (FGF21) agonist (e.g., BMS-986036}, a
levkotriene B4 (L'TD4) receptor antagonist {e.g., tipelukast), a niacin analogue {¢.g., AR}
3037MO), an ASBT inhibitor {e.g.. voliabat), an acetyl-CoA carboxylase (ACC) wbubitor
{e.g., NDI 010976}, a ketohexokinase (KHK) mhibitor, a diacylglveervl acvltransferase 2
(DGATZ) mhibitor, a CB1 receptor antagonist, an anti- (B R antibody, or an apopiosis
signaf-regulating kinase | (ASK1) ihibitor, including the phamaceutically acceptable salts
of the specifically named agents and the pharmaceutically acceptable solvates of said agents

and salts.

EXAMPLES
Example 1. Salt and Polymorph Screening and Evaluation of Compound 1
Summary
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Starting from Frecform Tvpe A, atotal of 60 salt screening experiments were
performed using 20 acids or bases in 3 solvent systems. The obtained solids were
characterized by X-ray powder diffraction (XRPD). Based on the results. atotal of 135 salts
(24 crystal forms} and two frecform forms (Freeform Type B and C) were obtained. The
representative samples of all the salt hits and freeform crystalline hits were characterized by
thermogravimetric analysis (TGA), differential scanning calorimetry {(DSC), nuclear
moagnetic resonance {1H NMR) and high-performance liguid chromatography (HPLO). The
stotchiometry was determined by IH NMR or HPLC combined with ion chromatography
{IC).

Based on the characterization results of salt hits and freeform crystaliine foms,
Fumarate Type A, Potassium salt Tvpe A, Meglumine salt Type A, Tris salt Type C and
Freeform Type € showed desirable solid state properties, therefore, the four salt leads and
Frectorm Type € were re~-prepared at 300 mg scale for kinetic solubility, hveroscopicity and
sohid state stability evaluation. The results are summarized in Table 43.

As aresult:

1} The solubtlity of the four salt leads and Freeform Type € samples was tested in
Ho0 and bio-relevant media (simulated gastric fluid (SGF), fasted state simulated intestinal
fluid (FaSSIF) and fed state simulated mtestinal fluid (FeSSIF)) at time points of 1/2/4/24
hours. The results showed that Meglumine salt Type A exhibited higher solubility than other
salts and Freeform Type C in H2O, SGF and FaSSIF. Morcover, Meglumine salt Type A
maintained good to excelient solubiltty in H20 throughout the 24-hour process (7.0 mg/ml),
much higher than in SGF and FaSSIF. In FeSSIF, the 24-hour solubility of Tris salt Type €
was higher (0.14 mg/mL). XRPD results showed that no form change was observed for
Fumarate Type A and Freeform Type C in all the media, while form change was observed for
Meglunune salt Type A, Potassium salt Type A and Trs salt Type C after 24 hours.

2} Solubility test was performed on Meglumine salt Type A and Freeform Type Cin
pH 1.0/2.0/3.5/4.5/5 3/6 8/2.0 buffers for 2 and 24 hours at RT. As a result: Meglumine salt
Type A showed relatively bigher solubiliy (0.15~1.3 mg/mL} in pH 1.0 and 8.0 bufters. The
solubility i pH 2.0 and 6.8 buffers was 0.016-0.2 mg/mL, and that m pH 35, 45 and 5.5
buffers was <0.021 mg/mL. Freeform Type € showed relatively higher solubility (>0.13
meg/mb} in pH 1.0 butfer, while the solubdity in pH 2.0~8.0 buffers was low (<0.034

mg/ml}.

103



10

15

WO 2024/206647

3} Dvnamic vapor sorption (DVS) results showed that Fumarate Type A and Freeform
Type C were non-hygroscopic, while Potassium salt Type A, Meglumine salt Type A and
Tris salt Type C were slightly hveroscopic. No form change was observed afier DVS test.

4) Sohd-state stability results showed that no form change or significant punity
decrease was observed for Fumarate Type A, Potassium salt Type A, Meglumine salt Type
A, Tris salt Type C or Freeform Type € afier storage at 25 *C/60%RH/open and 40
*C/15%RH/open for 1 week, indicating good physical and chemuical stability under the
evaluated conditions.

According to the salt lead evaluation results, Meglumine salt Type A showed
desirable solid state stability, lower hygroscopicity, and higher solubility in HoQ, SGF and
FaSSIF. Combined with the results of PK experiments, Meglunune salt was selected as the
leading salt form for further study and a polvmorph screening study was conducted on
Meglumine salt. Meglumine salt Type A was scaled~-up on 3 g scale. Starting with the re-
prepared Meglumine salt Type A, 56 polymorph screening experiments were set up using
methods of anti-solvent addition, shury at RT/50 °C, slow evaporation, sohid-vapor diffusion,
hiquid-vapor diffusion, slow cooling and grinding. The solids obtained were characterized by
XRPD.

A total of two new Meglumine salt crystal forms were discovered from follow-up
scale-up preparation and form identification, named as Meglumine salt Type B/C. The new
forms of Meghumine salt Type B/C were characterized by TGA, DSC and 1H NMR. Based
on the characterization results, it was speculated that Meghmune salt Tvpe A and C were
anhydrates and Meglumine salt Tvpe B was a hydrate. To investigate the thermodynamic
stability relationship between Meglumine salt anhvdrates Type A and C, slurry competition
experiments were st up between Meglumine salf Type A and € m McOH/MTBE (8:13. v/v)
and DMSO/EIOAC (1.6, v/v) at RT and 50 °C. The results showed that the physical nuxture
of Meglumine salt Tvpe A and C transformed to Meglumine salt Type A after shurry
competition in DMSO/EtOAc (1:6, v/vy at RT and 50 °C, indicating that Meglomine salt
Type A was a thermodynamically more stable anhydrate from RT to 50 °C; a crystal form
similar to Meglumine salt Type B was obtained in MeOH/MTBE (8:13, v/v) at RT and 50 °C,
and 1t tumed to Meglumine salt Type B after drving ander ambient conditions. The resuolts
suggested that there might be an intermediate solvate state in MeOH/MTBE (8:13, viv),
which tumed to Meglumine salt Tvpe B after desolvation under ambient conditions, In oxder
to further mvestigate the transformation relationship between Meglumine salt Type A and
hyvdrous Meglumine salt Type B, slarry competition expenments were set up at RT vnder
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different water activities {aw}. The results showed that the mixtures of Meglumine salt Type
A and B transformed to Meghumine salt Type A in aw~0, 0.2, 0.4, 0.6, 0.8 systems after
shurry competition. The form conversion diagram of meglunune salt forms was shown m
Figure 128,

in the meanwhile, to assess the polymorph landscape of the freeform, starting from a
new batch of freeform sample (freeform D), a total of 50 polymorph screening experiments
were set up using methods of anti-solvent addition, sturry at RT/50 °C, slow evaporation,
sohid-vapor diffusion, hquid-vapor diffusion and slow cooling. The solids obtained were
characterized by XRPD. A total of 13 new crystal forms were discovered, named as Freeform
Type D~P. The Freeform Type D/E/G~VK~P were characterized by TGA, DSC and 1H
NMR. Based on the characterization results, Freeform Type C/M were speculated to be
anhydrates, Freeform Type VL/P were speculated to be hydrates, Freeform Type A/E were
specudated to be anhvdrates or hydrates, Frecform Type B/D/F/G/H/VIK/N/O were
speculated to be solvates. To tnvestigate the thermodynamic stability relationship between
anhvdrates, shurry competition experiments were set up for Freeform Tvpe A/C/M i EtOAc
and ACN at RT and 30 °C. The results showed that the physical mixture of Freeform Type
A/C/M transformed to Freeform Type C after slurry competition it EtOAc and ACN at RT
and 30 °C, indicating that Freeform Type € was a thermodynamically more stable anhydrate
from RT 10 56 °C. In order to further investigate the transformation relationship between
Freeform Type € and hydrates, slurry competition experiments were set up among Freeform
Type C/L/P/A/EN at RT under different water activitios in Acetone/H20 {aw=0~1}. The
results showed that the mixtures transformed to Freeform Type C in aw=0~0.8 systems, and
transformed to Freeform Type P in H2O, indicating the critical water activity at RT between
Freeform Type € and Type P was between .8 and 1.0,

According to the results of salt evaluation and polvmormph screening results,
Meglumine salt Type A 1s a more thermodynamically stable form between RT and 50 °C.

Table 43: Characterization and evaluation results of selected salts and Frecform Type C

Crvstal Form FreeForm Fumarate Potassium salt  Meglumine  Tris salt Type
b Type C Type A Type A salt Type A C
Szﬁelyﬁiass of _ i 1 { 5
Acid/Base
T(’?‘gfgh‘ 1.05 1.23 420 2.66 1.07
AT F1 RNy O 150 © 30 °CY 150 °C 50 °0
%.T) {150 °C) (150 °C) {150°C) (150 °C) {156°C)
DSC
endotherms 1887 2109 2419 163.9 192.6
(°C., peaky
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FreeForm Fumarate Potascivom salt  Meglumine Tris salt Type

Crystal Form Type C Type A Type A salt Type A C

Solvent Residue

o . < A Lo ot . e
by NMR (wi%) 0.6 (B1QAC) 1.5 {Acetone) 0.9 (B1OH) Not detected Not detected

aJ ER SN
HPLC Purity 96.59 96.37 96 41 96.73 96.55
{Arca¥o}
Stoichiometry
(Acid or - 0.5 0.4 1.0 8]
Base/Freeform)
My erosconicity Non- Mon- Slightly Slightly Shghtly
Y ETOSCOPICHy hygroscopic hy groscopic hy groscopic hy groscopic hy groscopic
Solid state No form change or significant purity decrease was observed after storage at
Stability 25 °C/60%RH/open and 40 °C/75%RH/open for 7 days.
o 1) InHoO, SGF and FaSSIF, Meglumine salt Tvpe A exhibited higher solubility
Kinetic ] - S , -
. than other salts and Freeform Type C;
Solubility ;

23 In FeSSIF, the 24-h solubiity of Tnis salt Type C was lugher.

Characterization of Starting Material

The starting matenal of Compound | freeform was characterized by XREPD, TGA,
DSC and TH NMR. XRPD result showed that the starting material was erystalline, named as
Freeform Type A. TGA/DSC results in revealed a weight loss of 3.60% up to 150 °C and
three endotherms at 103.6 °C, 161.5 °C and 185.6 °C {peak temperature). 1H NMR data was
collected using DMSO-d6 as solvent. The result showed that negligible organic solvent was
detected. This batch of freeform was used in salt screening experiments. After heating
Freeform Type A to 110 °C, cooling to RT and exposure to ambient conditions, an
amorphous form was obtained. Afier heating to 161 °C, cocling to RT and cxposure to
ambient conditions, Freeform Type M was obtained (Freeform Type M was an anhvdrate, the
characterization and form identification could refer to FIGs. 118-120). Based on the results of
heating experiments, the endotherm at 103.6 °C and 161.5 °C might be the signal of form
change to amorphous and recryvstallization to Freeform Type M, respectively. Based onthe
characterization, Freeform Type A was speculated to be an anhvdrate or hydrate.

pKa and LogD value of the compound was measured using starting matenal
{Frecform Type A. The results were summarized in Table 44 and Table 45. pKa value was
measured using Sirtus T30 iostruroent and the result was 4 40 (pKal) and 5.41 {(pKa2).
LogD value was measured by shake flask method. The resalt was LogD72+1.96. LogP was
calculated as 4.78% by pKa and LogD values.

The sccond batch of freeform starting raaterial was characterized by XRPD, TGA,
DSC and 1H NMR. XRPD resulf revealed that it was a new form, named as Freeform Type

B. TGA/DSC results in showed a stepwise weight loss of 10.67% up to 180 °C and two
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endotherms at 145.6 °C and 148.6 °C {peak temperature}. 1H NMR result showed that the
molar ratio of solvent THF/APE was 0.9 (10.1 wit%, close to the TGA weight loss}. After
heating Freeform Type £ 1o 180 °C and coolmg to RT, amorphous sample was obtamed
(sample melted).. Based on the characterization results, this batch of Freetorm Type D was
speculfated to be a THF solvate. This batch of freeform was used for scale up of Meglumine

salt Tvpe A and polymorph screening of frecforn.

Table 44: pKa result of starting material

pKa value
Mw # : : Average
pH metric UV metric
i 443 436 4.40
582.65
2 552 529 5.41

Table 45: LogD} and LogP results of starting material

# Cone. (mg/mL) pH Logh Average Log¥
Getanol Water LogBs.

i 0.52 (.0062 7.19 103

2 0.55 (.0058 722 1.G% 1.96 478

3 (.56 0.0051 721 1.98

Logb=Log|Conc {octanchy/Conc (agucous)}
LOgP“LOgD+Lg[ 1+ 10(;:1(& (base)-;)l{)+1 G(pﬁ -pla (acid))+1 Olipka {base}-pka (acuj})j

Summary of Salr Screening

According to the approximate solubility of Freeform Tyvpe A at room temperature
(RT), a total of 60 salt screening experiments were performed using 20 acids or bases in 3
solvent systeras via solvent-assisted reaction crystallization. In details, weigh about 20 mg of
freeform and cqual molar counterions into an HPLC vial. Add 0.5 mL solvent and stir (~1000
rpm) the mixture at RT for about 3 days. Solids were isolated for XRPD analysis. As
summarized in Table 46, 15 salts (24 crystal forms) and two frecform forms (Freeform Type
B and C) were obtained based on the XRPD comparison. All salt hits and freeform forms
were characterized by TGA, DSC, 1H NMR and HPLC purity. The stoichiometric ratio was
determined by 1H NMR or HPLU/IC, Characterization results of salt hits were listed in Table
47.

Table 46: Swomary of salt screening results
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Safet Solvent
Counterion ¥
class A:; EiDH B: Acetone C: EtQAc
0 Blank - Freeform Type B | Freeform Type € | Freeform Type C
1 HC i Freeform Type B | Frecform Type HClsalt Tyvpe A
2 HeS0s i Sulfate Type A Sulfate Type B Swulfate Type C
Phosphate Type A
3 HsPOs i Phosphate Type A | + Freeform Type | Freeform Type C
B
4 Maleic acid i Freeform Type B Gel Amorphouvs
5 L-Tartaric acid 1 Freeform Type B Tartrate Type A Tartrate Type A
& Glycolic acid i Frecform Type B | Freeform Type € | Freeform Type C
7 Fumaric actd I Fumarate Type A | Fomarate Type A Fumaiq;ec;yp@ A
8 Oxalic acid 2 Frecform Type B Gel Amorphous
. Frecform Type B | Frecform Type € | Freefomn Type C
? Mg(OH ! +base + base +base
Methanesulfonic e ] )
10 acid 2 Gel Mesylate Type A Amorphous
11§ Toluenesulfonic 2 Tosylate Type B Tosvlate Type B Tosylaie Type A
acid
12 1-Arginine i Arglmmgait Type Argmme:alt Type Freeform Type C
. _ _— . P Freeform Type C
13 L-Lysine i Lysine salt Type A | Lysine sall Type B +acid
14 NaCH 1 Na salt Type A Freeform Type C | Freeform Type C
15 KOH i K salt Type A Ksalt Type B Ksalt Type B
- PR Freeform Type B | Freeform Type € e et T
16 Ca(OH)» I + bage +base Freeform Type C
17 Chotine 1 Freeform Type B Choline iaii Type | Choline Zali Type
18 Amnomiun i Ammonium salt Ammonium salt Aramonium salt
) Ammomy Type A Type A+B Type B
. Meghumine salt Meglamine salt Meglomine salt
I ) o o & &
19 Meglumine ! Type A + base Type A Type A +base
20 | Tromethaming 2 Tris salt Type A Tris salt Type A Tris salt Type A

Table 47 Characterization results of salt hits

Saft hit Safety TGA weight DBSC endotherm | Molar ratio | Purity
{(Sample 1B} class loss (%) {°C, peak) (Acid/APYY | (Area%s)
Fumarate Type A i 1.83 (150 °0) 209.9 0.6 96.23
K salt Type A 1 1.35 (150 °C) 2424 0.5 97.31
Meghumine salt Tyvpe 2 1.42 (150 °C) 1632 1.0 96.61
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Salt hit Safety TGA weight BSC endotherm | Molar ratio | Purity
{Sample 1) class fogs (%) {"C, peak} {Aci/APD” | {Area%)
A
Tris salt Type C 2 5.81 (150 °C) 192.1 £.0 -

HClsalt Type A ] 418 (150 °C) 1 Efi.}()’,;;izdﬂ, 6.7 96,24
Sulfate Type A 1 710 (150°C) | 70.1, 116.6, 150.7 1.0 92.91
Sulfate Type B 1 3.81 (150 °C) 1315, 169.8 1 9533
Sulfate Type € i 6.72 (150 °0) 93.2 1.2 9570
Phosphate Type A 1 2.40 (156 °C) £33.9, 1593 0.7 95.62
Tartrate Type A 1 4.62 (150 °C) 122.8, 189.0 11 96.28
Mesylate Type A 2 5.91 (150 °C) 1313 0.9 96.39
Tosylate Type A 2 523 (150 °0) 766, 117.8 0.8 94.30
Tosylate Type B 2 3,86 (150 °C) 125.8, 128.2 0.9 95.87
Aginioesalt Type A |- 6.56 (150 °C) 92 4 0.5 9529
Arginine salt Type B ] 434 (150°0) 140.8 1.0 96.44
Lysine sali Type A 1 $.72 (150 °C) 742, 174.0 0.9 97.25
Lysine salt Type B 1 7.06 {150 °C) 2077 (2 92.87
Na salt Type A 1 7.00 {150 °C) 9221355 1o 96.99

K salt Type B ] 3.90 (150 °C) i;f 4601;):,,9; ; 1.0 96.93
Chotine salt Type A 1 338 (156 °C) 184.5,210.4 0.3 96.71
Aimnmuuil salt Type . 402 (130°C) L};Zi;;(&.l, ‘1 96.65
Amnomug salt Type ] 410 (150°0) 14@;/83),Oww 07 06,90
Tris salt Type A R 539 (150°C) 133_11§),E1§z.o, o 06 63
Tris salt Type B » 551 (150 °C) 104& E;&.}*. 0o 97 46

~ ) 1916

*: Exotherm, peak tomperature,
¥ Determined by 'H NMR or HPL{/IC.

Re-Preparation and Characierization of Selected Salis
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Based on the characterization results, Fumarate Type A, Potassium salt Type 4,

Meglumine salt Type A and Tris salt Type C showed relatively good solid state properties

{high crystallintty, negligible TGA weight loss, neat DSC signal, and low safety risk of

counterion}. Meanwhile, Freeform Type C extubited better solid state properties than

Freeform Type A and B (anhydrate with lower TGA weight loss and neat DSC signal),

therefore, Freeform Type C was also re-prepared. The re-prepared samples were
characterized by XRPD, TGA, DSC, 1H NMR and HPLC, and the stowchiometry was
determined by [H NMR or HPLC/IC, Detailed procedures for re-preparation are displayed in

Table 48.
Table 48: Preparation procedures of selected salis
Salt lead Procedure
{Sample TD)
1. Weigh 299.7 mg of frecform and 60.0 mg of fumarnic acid mto a 20
Fumarate Type A mb vial. Add 6 ml acetone.

2. Magnetically stir at RT for 2 days. Isolate solids by centrifugation.
3. Dy solid at RT under vacoum for 3 days.

Articie T Weigh 300.4 mg of freetorm) and 15.8 mg KOH mto

a 20 mb vial. Add 3 mL EtQH.

Potassium salt

. Arncle 1L Magnetically stir at RT for 1 day. Isolate solids by
Type A BN
/ centrifugation.
Article HL Dry solid at RT under vacuum for 1 day. A total of
281 mg of sohid was obtammed (Yield: 88%;).
1. Weigh 3002 mg of freeform and 100.8 mg meglumine into a 20
Meglumine salt mk vial. Add 6 mL acetone.
Type A 2. Magnetically stir at RT for 2 days. Isolate solids by centrifugation.
3. Drysolid at RT under vacuum for 3 days. A total of 326 mg of sohd
was obtained (Yield: 819%).
1. Weigh 300.4 mg of frecform and 64.2 mg tromethamine into a 20
mk vial. Add 7 mL acetone.
2. Magnetically stir at RT for 2 hrs and then stir with temperatare
Tris salt Type € cycling between 5~830 °C (3 eycles).
3. TYsolate solids by centrifugation. Dry solid at RT under vacuum for
1 day.
4. Heat the sample to 177 °C, keep it at 177 °C for 3 min and col to
RT. A total of 230 mg of sohid was obtamned (Yield: 76%;.
I Weigh 299.6 mg of freeform into a 20 mL vial. Add 6 mL EtOAc.
Freeform Type C 2 Magnetically stir at RT for 2 days. Isolate solids by centrifugation.
3 Dry solid at RT under vacuum for 3 dayvs. A total of 268 mg of

solid was obtained (Yield: 89%:.

Fumarate Type 4

XRPD pattern of Famarate Type A was shown in Figure 5. TGA/DSC results were

displayed in FIGs. 6 and 7, respectively. TGA result showed a weight loss ot 1.23% up to
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150 °C. DSC result showed an endotherm at 210.9 °C (peak ternperature}. The 1H NMR
result in FIG. 13 1showed that the molar ratio of acid/freeform was 0.5 and solvent

acctone/APE was 0.2 (1.5 wit%). HPLC purity of Fumarate Type A was 96.37 area%.

FPotassium Type 4

XRPD pattern of Potassium salt Type A was shown in Figure 9. HPLCAC result
showed that the molar ratio of K+/freeform was 0.4, TGA/DSC results were displayed
FiGs. 10 and 11, respectively. . TGA result showed a weight loss of 0.42% up to 150 °C.
DS result showed one endotherm at 241.9 °C {peak temperature). The 1H NMR result in
FIG. 132 showed that the molar ratio of EtOH/APE was 0.1 (0.9 wi%;). HPLC purnity of

Potassium salt Type A was 96.41 arca%.

Meglumine {ype 4

KRPD pattern of Meglunune salt Type A was shown in FIG. | TGA/DSC results
were displayed in FIGs. 2 and 3, respectively. TGA result showed a weight loss 2.66% up to
150 °C. DSC result showed an endotherm at 163.9 °C (peak temperature). 1H NMR result in
FIG. 130 showed that the molar ratio of meglimimne/frectorm was 1.0 and negligible solvent

acctone was detected. HPLC purity of Meglumine salt Type A was 96.73 arca%.

Tris Type C

HRPD pattern of Tris salt Type € was shown in FIG. 13. TGA/DSC results were
displayed in F1Gs. 14 and 15, TGA result showed a weight loss 1.07% up to 150 °C. DSC
result showed an endotherm at 192.6 °C (peak temperature). TH NMR result in FIG. 133
showed that the molar ratio of tromethamine/freeform was 1.0 and negligible solvent acetone

was detected. HPLC purity of Tris salt Type € was 96.55 arca%%.

Freeform Type C

KRPD pattern of Freeform Type € was shown i FIG. 89, TGA/DSC results were
displayed in FIGs. 90 and 91, respectively. TGA result showed a weight foss 1.05% ap to 150
°C. DBSC result showed an endotherm at 188.7 °C (peak temperature). 1H NMR result in FIG.
158 showed that the molar ratio of residual solvent EtOAc/APT was .04 (0.6 wi%). HPLC

purity of Freeform Type € was 96.59 arca%.

Evaluation of Selected Sults and Freeform Type C
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To assess the sohid state properties and developability, evaluation including solubility,
hygroscopicity and solid state stability was performed for Fumarate Type A, Potassium salt
Type A, Meglumine salt Type A and Tris salt Type €. Freeforn Type C was also evaluated

to compare properties with selected salts.

Kinetic Solubility
Solubility of Fumarate Type A, Potassium salt Type A, Meglumine salt Tvpe A, Tnis salt
Type C and Freeform Type € was measured in water and bio-relevant media (SGF, FaSSIF
and FeSSIF} at 37 °C for 1, 2, 4 and 24 hrs. Detailed procedures are as follows:

& Added ~40 mg of Fumarate Tvpe A, Potassium salt Tyvpe A, Meglumine salt Type A,
Tris salt Type C and Freeform Type C respectively into a 3-mL glass vial. Add 4 mL of
mediom {(HoO, SGF, FaSSIF and FeSSIF).

Rolled at 37 °C {~25 rpm). Sampling at 1, 2, 4 and 24 hrs.

YI

\(/

At each time-point, saropled 0.8 mL of solution or suspension mto a centrifuge tube prior
to contrifugation (12000 ypm, 37 °C, 5 nun} and filtration through 0.45 pm PTFE
membrane.

» Tested pH and concentration for the filtrate. Analyze residual solids by XRPD.
Solubility results are sununarized mTable 49, The results showed that:

- In FoQO, Meglumine salt Type A showed higher solubility than other salts and Freeform
Type €. For Meglumine salt Tvpe A, the solubility at 1, 2 and 4 hrs was >8.3 mg/mL
and decreased to 7.0 mg/ml. at 24 hrs.

- In SGF and FaSSIF, Meglumine salt Type A also showed higher solubility than other
salts and Freeform Type €. For Meglamine salt Tvpe A, the solubility in SGF and
FaSSIF was lower than in HoO. The highest solubility was observed at 2 hrs {0.72 mg/mL
and 1.3 mg/mL respectively).

- In FeSSIF, Tris salt Type € showed higher solubility (0.14 mg/mL} at 24 hrs than other
safts and Freeform Type C.

- Fumarate Type A and Freeform Type € showed the lowest solubility in all the media.

- No form change was observed for Famarate Type A and Freeform Type € in all the

media while form change was observed for Meglumine salt Type A, Potassium salt Type

A and Tris salt Type C in all the media after 24 hrs.
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Table 49: Summary of solubility results
Material ) ihr 2 hrs 4 hys 24 hrs
Medimm
S |pH|FC| 8 [pH|FC| S {pH|{FC| s |pH| FC
H.0 0003 1 38 | No {00031 39 { No {0002 38 { No | 000337 o
E}}lﬁﬂfﬂt@ SGF 0046 | 1.7 | No [ 0044 | 2.0 { No {0043 ] 1.8 §{ No | 00453 | 1.8 | No
fyped FaSSIF | 0004 1 63 | No {0004 {1 64 | No (0007 {64 §{ No | 0003162 No
FeSSIF | 0010 ] 51 | No {0009 53 | No {00091 51 | No {06020 {50} No
H-G 052 | 93 | Mo 1.7 9.4 | Yes 38 9.3 §{ Yes 4.9 9.2 | Yes
Potassium SGF 028 | 1.9 | Yes | 0069 | 2.4 | Yes | 0.039{ 2.5 | Yes | 0.050 | 2.5 | Yes
sali Type A
FaSSIF | 0.024 | 66 | No {0021 { 65 { No {00221 65 | No | 0029 { 76| Yes
FeSSIF | 0038 | 52 | No {00351 52 { No {0034 52 §{ No | 0.021 { 55| Yes
Ho(3 >86 | 9.3 >89 { 95 >83 1 93 7.0 9.4 1 Yes
Meglxmine SGF 038 | 70 | Yes | 072 {1 72 | Yes | 068 | 70 { Yes | 0.29 | 76| Yes
salt Type A
FaSSIF 090 | 7.3 | Yes 1.3 T3 i Yes | 072 1 73 1 Yes | 007 {76 | Yes
FeSKIF 017 § 54 | Yes | 017 { 56 | Yes | 008 | 55 § Yes | 0027 | 56 | Yes
HC 046 | 87 | No | 059 |1 90 | Yes | 2.5 89 i Yes | 099 |92 ] Yes
'Eﬂs ’SﬂiF SGE 015 36§ No | 003*% 1 38 | No {004% § 3.6 1 Yes | 007 {79 ] Yes
e FaSSIF 0.16 70 { Yes | 029 | 7.2 { Yes | 028 | 7.2 { Yes | 004 | 77| Yes
FeSKIF 017 | 52 | No | 013 {53 | No {002% | 52 { No | 0.14 | 65| Yes
H:0 0,020 | 88 | No | 0027 { 89 | No {0020 88 | No | 0.008 { 89| No
E:ﬁﬁf?)rifl SGF 0083 1 1.9 | No {0072 20 { No {00751 1.9 §{ No | 0078 { 18] No
pet FaSSIF | 0002 | 6.7 | No [ 0.007 | 6.7 { No {0005} 67 § No | 0003 {651 No
FeSSIF | 0006 1 52 | No {0006 52 { No {00061 506 { No {0008 {52 ] No

S: Solubility (mg/mL), calculated by ficeform. FC

: Form change.

~~: Clear solution was obtained, no solid for XRPD analysis.

*: Precipitation was observed after filtration (0.22 pm PTFE), so the result nught be lower than the

actual value.

Hygroscopicity

To investigate the solid form stability as a function of humidity, DVS isothern plot of

Fumarate Type A, Potassivm salt Type A, Meghmmine salt Tvpe A, Tris salt Type € and

Freeform Type € were collected at 25 °C between 0 and 93%RH. The results were

summarized in Table 530




10

26

WO 2024/206647 PCT/US2024/021994

The water uptake of Fumarate Type A and Freeform Type C at 25 °C/B0%RH was
0.12%, indicating they were non-hygroscopic. XRPD results revealed that no form change
was observed after DVS test.

The water uptake of Potassium salt Type A, Meghumine salt Type A and Tas salt
Type C at 25 °C/80%RH was 1.62%, 1.43% and 1.44%, respectively, indicating they were
slightly hygroscopic. XRPD results revealed that no form change was observed after DVS

test.

Table 50: Hygroscopicity results of selected salts and Freeform Type C

Water upiake at

Sample 1D 25 °C/80%RH(wt%)

For change after BVS

Fumarate Type A

0.12 No

Potassium salt Type A 062 No
Meglumine salt Type A 143 No
Tris salt Type C 144 No
Freeform Type € 0.12 No

Sofid Stare Stability

To evaluate the sohid state stability of Fumarate Type A, Potassium salt Type A,
Meglumine salt Type A, Tris sali Type € and Freeform Type C, samples were stored af 25
°C/60%RH and 40 °C/75%RH. Each sample was added into a glass vial, sealed by parafilm
with several holes, and kept under tested conditions. After one week, samples were taken for
XRPD and HPLC punty test. All the characterization data were summarized in Table 51

As a result: after storage at 25 °C/60%RH and 40 *C/75%RH for | week, no form
change or obvious purity decrease was observed for all the samples, indicating good physical
and chemical stability at the evaluated conditions.

Table 51: Summary of solid state stability evaluation

Sample ID Conditien Purity {Area%)  Form change
Tnitial 96.37 -
Fumarate Type A o O NG B LT P o 1n I
25 °C/60%RH/Open/T week 96.13 No
40 °C/73%RH/Open/l week 96.37 No
Potassium salt Initial 96.41 -
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Sample 1B Condition Purity {Area%)  Form change
Tvpe A 25 *C/60%RH/Open/| week 96 47 No
40 °C/T5%RH/Open/t week 96.58 No
Meglumine salt fnitial v6.73 N
Type A 25 °C/66%RH/Open/1 week 96.9% No
40 °C/73%RE/Opervl week 96.88 No
Initial 96.55 -
TrssaltType € 5o g00eRH/Open/] week 96 76 No
40 °C/75%RH/Open/1 week 96.82 No
Initial 96.59 -
Froeform Type € 55 0609 RH/Open/] week 96.58 No
40 °C/75%RH/Open/1 week 96.69 No
Table 52: HPLC results of Fumarate Type A after stability evaluation
Area (Yo}
#Peak RRY —— - :
Funitial 215 °Ciot%RH 40 °CIT3%RH

1 0.73 0.13 0.14 113

2 (.80 <0.05 0.05 <{0.05

3 0.83 1.91 1.9% 1.89

4 .96 0.09 0.10 .69

5 .99 <0.05 0.06 <0.03

6 1.00 56.37 965,13 96,37

7 1.05 0.27 0.2% 0.29

8 1.10 0.87 0.59 (.87

9 112 0.035 0.06 3.03

10 1.13 0.24 0.23 (.26

11 1.34 0.06 0.07 0.06

Table 53: HPLC results of Potassium salt Type A after stability evaluation

Area {%)

#Peak RRT
Enitial 25 °CI60%RH 40 *CIT5%RH
1 0.70 .05 0.06 0.05
2 0.73 0.16 0.15 .14
3 (.83 1.84 1.8¢ 1.78
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Avea {%o)

#Peak RRT
Enitial 258 °Cie0%RH 40 *CIT5%RH
4 (.90 0.09 0.09 .09
5 0.99 0.05 0.06 <0.03
6 1.00 56.41 96.47 96.58
7 105 0.27 027 0.28
8 1.10 0.70 0.67 (.66
9 11 0.05 0.05 0.06
10 1.12 0.06 0.06 (.06
it 1.15 0.22 0.21 .22
12 134 0.10 0.10 8.07

Table 54: HPLC results of Meglumine salt Type A after stability evaluation

Area (%)

#Peak RRY
Initial 25 °Ci60%RH 40 °C/75%RH

1 8.70 0.07 0.07 (.06
2 .73 0.13 0.14 8.15
3 .80 0.05 0.03 (.05
4 (.83 1.95 13 1.96
5 0.90 0.12 0.12 G.11
& (.99 011 <(.05 <0.05

1.60 96.73 96.98 $6.88
8 1.05 0.28 028 (.28
Y 116 0.24 023 034
10 1.12 0.05 <0.05 <0.05
it 115 NS 0.11 0.13
12 134 0.16 0.08 (.05

Table 55: HPLC vesults of Tris salt Type C after stability evaluation

Area (%)

#Peak RRT
Enitial 25 °Clo0%RH 40 °C/75%RH
1 0.73 0.14 0.14 .14
2 079 0.23 0.23 .25
3 .83 2.02 1.99 1.98
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Avea {%o)

#Peak RRT
Enitial 258 °Cie0%RH 40 *CIT5%RH
4 .85 0.08 0.07 <(.05
5 0.90 0.06 0.06 (.06
J (.93 0.09 0.09 (.09
7 .99 0.07 <005 <(.05
8 1.00 56,55 95.76 96.82
9 1.05 0.24 0.24 .24
10 1.10 0.24 0.15 (.19
it 112 0.06 0.08 3.05
12 1.15 0.13 011 .12
i3 1.34 .11 0.07 8.06

Table 56: HPLC results of Tris salt Type C after stability evaluation

Area (Ye}

#Peak RRT e -
Initial 15 °C/60%RH 40 °C/75%RH
1 0.70 0.05 0.06 0.03
2 0.73 0.13 0.13 0.13
3 0.80 0.03 0.05 0.05
4 0.83 1.89 1.91 1.92
5 0.90 0.10 0.10 0.10
6 0.99 0.09 0.08 <6.05
7 1.00 96.59 96.58 96.69
5 1.08 0.27 0.27 0.28
9 110 0.49 0.51 0.50
10 112 0.06 0.05 0.05
11 115 0.16 0.16 0.16
12 1.34 0.12 0.11 0.07

pH Solubility

Since Meglumine salt Type A was chosen for further study based on, ¢.g., the higher
solubility in Ha(), SGF and FaSSIF. solubility test in pH buffers was then performed on
Meglumine salt Type A for 2 and 24 bours at RT. Solubility of Freeform Type € in pH

o

buffers was also measured for comparison. The procedures were listed below:
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i Weighed ~6 mg of Meglumine salt Type A or Freeform Type € samples mto a

3-mL glass vial. Add 2 mL of the corresponding medium.

2. Mixed well and stired at RT {1000 rpm). Check the pH and adjust it back to
the target pH after dosing.
3. Sampled after 2 hours and 24 hours. The supematant was isolated by

centrifugation {12000 rpm, 5 min} and filtration (0.22 wm, PTFE) for pH and HPLC test.

The results were sununarized m Table 537.

Table 57: pH solubility results of Meglumine salt Type A and Freeform Type C

Starting Medium | 2 ‘Hﬂurs ‘ 2'4' Hours
material - Sﬂlu?&ﬁ:iy pH Soiaﬂ')alaﬁy oH
{mgimi) {mg/mi)
pH 1.0 buffer 13 i1 0.15 11
pH 2.0 buffer 0.20 21 0016 2.1
Meglumine salt pH 3.5 buffer 0.021 3 0.0075 35
Tvpe A pH 4.5 buffer 0.0037 46 0.0001 45
pH 5.5 buffer 0.0028 5.6 <LOO* 56
pH 6.8 buffer 0.095 6.9 0.19 6.8
pH 8.0 buffer 0.64 8.0 1.3 3.0
pH 1.0 buffer 0.18 1.6 0.13 1.0
pH 2.0 buffer 0.034 21 0017 2.1
Freeform Type pH 3.5 buffer 0.016 3.5 0.0003 3.8
C pH 4.5 buffer N 43 <LOO 4.5
pH 5.5 buffer <LOQ 55 <LOQ 5.4
pH 6.8 buffer 0.0001 68 06.0003 6.7
pH 8.0 buffer 0.0066 8.0 €.0067 7.9

*LOQ = 0.0001 mg/mb

Characterization of Meglumine Salt Forms

Based on salt evaluation results, Meghmmine salt Type A showed relatively good solid
state stability and low hygroscopicity, and exhibited higher solubility in HoO, SGF and
FaSSIF and was sclected as the salt candidate for following polymorph study. Starting from
Compound 1 Meglumine salt Type A, polymorph screening experiments were performed
pader 30 conditions using different solvent-mediated crystallization or solid conversion
methods. XRPD comparison result showed only Meglumine salt Type A was obtained. A
new meglumine salt form (Meglunune salt Type B) was observed during scale up in
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MeOH/MTBE. Meglumine salt Type C was obtained during form identification of
Meglamine salt Type B.

Meghonine Type A

Meghmmine salt Type A was obtained via procedures as follows. Weigh 3 g frecform
Type D and 879 8 mg of meghumine into a 60 mL glass vial. Add 30 mL acetone and stir the
mixture at RT for | day. Isolate the suspension by suction filtration and drv sohid at RT uoder
vacuum for 1 day. XRPD and TGA/DSC results were shown n Figure 5 2 and Figure 5 3.
TGA result showed a weight loss of 1.51% up to 150 °C. DSC result showed an endotherm at
163 .3 °C {peak temperature). 1H NMR result in Figure 5 4 showed that the molar ratio of
meghumine/freeform was 1.0 and neghigible solvent acetone was detected.

Varied temperapire XRPD (VT-XRPD) results were shown in FIG. 170, Slight form
change {as highlighted inn the figurc) was observed afier heating Meglumine salt Type A to
120 °C under N2 protection. Meglumine salt Type A was re-obtained after cooling to 30 °C
under N2 protection. Vaned humidity XRPD (VH-XRPD} results were shown m FIG. 171,
No obvicus difference was observed for Meglomine salt Type A at 25 °C/90%RH and 23
°C/10%RH. Based on VT-XRPD and VH-XRPD results, Meglumine salt Type A was
speculated to be an anhvdrate. The single crvstal structure determination result revealed that
there was a small cavity in Meglumine salt Type A. In Example 3, the single crystal sample
may contain 0.15 water of crystallization (1.¢. the molar ratio of AP to water is 1:0.15 in this
single crystal structure), suggesting the possibility of water or organic solvent molecule in the
crystal structure.

The 1/2/4/24 hours solubility of Meglumine salt Type A in SGF and FaSSIF was
measured at 37 °C with adjusting pH to that of the blank medium. Detailed procedures are as
follows.

1y Added ~40 mg of sample into a S-mL glass vial. Add 4 mL of medium. Adjust
pHto 1.8 or 6.5 using HCL (I M) or NaOH {1 M).

2} Rolled at 37 °C (~25 rpm). Sample at 1, 2, 4 and 24 hrs.

3} At each time-point, sarmple 0.8 mL of solution or suspension into a centrifuge
tube prior to centrifugation (12000 rpm, 37 °C, 5 min) and filtration through 0.45 ym PTFE
membrane.

4) Adjusted pH of the rest of suspension to 1.8 or 6.5 using HCU(I M) or NaOH
(1 M.
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The solubility results were summarized 1o Table 57a. In SGF, the solubility at T hr
was .73 mg/mL and decreased to 0.14 mg/mi at 24 hrs. In FaSSIF, the solability at 1 hr was

$.029 mg/ml and decreased to 0.006 mg/ml at 24 hus.

Table 57a: Sclubility resalt of Meglumine salt Type A in SGF and FaSSIF

Tnitial ibr 2 brs 4 brs 24 hrs

pH ) pH* 8 pH* 5 pH* g pH*

Medium

SGF 2.4 0.73 1.7 0.16 18 0.12 1.8 014 1.9

FaSSIF 6.7 0.029 6.8 6084 1 65 | 0011 | 635 | 0006 | 66

Meglumine Type B

Meglunune salt Type B (was characterized by XRPD, TGA, DSC and 1THNMR.
XRPD and TGA/DSC result were shown in Fi(zs. 77, 78, and 79, respectively. TGA result
showed a weight loss of 5.69% to 150 °C. DSC results showed three endotherms at 0.9 °C,
132.2°C and 1671 °C (peak temperature} and an exotherm at 148.5 °C {peak temperature}.
TH NMR result was shown in FIG. 154 showed the molar ration of meghmine/frecform was
1.0 and residual solvent McOH/APT and MTBE/API was 0.2 {0.8 wi%;} and .02 (0.2 wt%).
VT-XRPD was performed for Meglumine salt Type B and the result was shown m FIG. 172,
Form change was observed afier N2 purging for 20 min at 30 °C. No farther form change was
observed after heating to 100 °C and cooling to 30 °C with N2 protection. After exposure to
ambient conditions, Meglumine salt Type B was re-obtained. Based on VT-XRPD resuits,
Meglunune salt Type B was speculated to be a hyvdrate. XRPD results showed that after
heating Meglumine salt Tvpe B to 132 °C or 150 °Cand cooling to RT with exposure to

ambient conditions, a new form was obtained, which was named as Meglomine salt Type C.

Megilumine Type C

Meglumine salt Type € was obtained via heating Meglumine salt Tvpe B 1o 132°C
and cooling o RT. XRPD and TGA/DSC results were shown in FIGs. 80, 81, and 82,
respectively. TGA result showed a weight loss of 2.35% to 150 °C. DSC result showed an
exotherm at 131.4 °C (peak temperature) and an endotherm at 166.7 °C (peak temperature}.
TH NMR resalt was shown in FIG. 155, The molar ratio of meglumine/freeform was 1.0 and
residual solvent MTBE/APL was 0.01 (0.2 wt%), which might be surface-adsorbed or

occluded solvent. Based on the characterization results, Meglumine salt Type C was

120



10

15

WO 2024/206647

PCT/US2024/021994

speculated to be an anhvdrate due to the gradual TGA weight loss and neat DSC signal before

the exotherm.

Inter-conversion Relationship among Meghumine Sult Forms

Inter-conversion relationship between anhydrates

To determine the inter-conversion relationship among anhydrates of Meglumine salt,
slurry competition experiments were set up for anhydrates Meglunune salt Type A and Type
Cin MeOH/MTBE (8:13, vAv) and DMSG/EIOAC (1.6, v/v) . The detailed procedures are as
following:
b Weigh around 10 mg Meglunune salt Type A into an HPLC vial. Add 1 mL
corresponding solvent.
2} Magnetically stir at RT or 50 °C for 1 day. Filter through 0.45um PTFE filter to
obtain clear solution.
33 Add ~5 mg of Meglumine salt Type A and Type B to the clear solution. Magnetically
stiv at RT or 50 °C for § days, and then add ~5 mg Meglumine salt Tvpe .
4} Magnetically stir at RT or 50 °C for T day. Test XRPD of the wet cake.

The shurry competition results are summarized 1n Table 58, The mixture of
Meglumine salt Type A/B/C converted to a new form after slurry i MeOH/MTBE (8:13,
v/vy at RT and 50 °C. Compared with Meglumine salt Type B, the new form showed
differences at ~13.53° and 18~22° and it tumed to Meglumine salt Type B after drying under
ambient conditions. 1t is speculated that an intermediate solvate was formed in MeOH/MTBE
{8:13, v/v}, which could tum to Meglomme salt Type B after desolvation under ambrent
conditions. The mixture of Meglumine salt Type A/B/C converted to Meglumine salt Tvpe A
after shurry 1n DMSO/EtOAc (1:6, viv) at RT and 50 °C, mdicating that Meglumine salt Type

A was the thermodynamically more stable form between RT and 50 °C.

Table 38: Summary of slurry competition among Meglumive salt Type A/B/C

Starting Form Solvent {v/v) Temperature Result
MeOH/MTBE (8:13) RT o
T , New form*
Meohumine sali | MeOH/MTBE (8:13) 50°C
Type A/B/C | DMSO/EtOAC (1:6) RT Meglumine salt
DMSO/EtDAC (1:6) 50°C Type A

* Turned to Meglumine salt Type B uader ambient conditions.
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Inter-conversion relationship between hvdrate and anhydrate
To determine the inter-conversion relationship between hydrate Meghuoune salt Type
B and the thermodynamically more stable anhydrate Meglumine salt Type A, slurry
5 competition experiments were set up for anhyvdrate Meglumine salt Type A and hydrate
Meglumine salt Type B under different water activities (aw~0, 0.2, 0.4, 0.6, 0.8) at RT. The
detailed procedures are as following:
1) Weigh around [0 mg Meglamine salt Type A mto an HPLC vial. Add 1 mL
corresponding solvent.
10 gy Magnetically stir at RT for 1 day. Filter through 0.45wm PTFE filter to obtain
clear solution.
3) Add ~5 mg of Meglumine salt Type A and Type B to the clear solution.
4) Magnctically stir at RT. Test XRPD of the wet cake.
The sturry competition results were suramarized i Table 39, The mixture of
15 Meglamine salt Type A/B converted to Meglumne salt Type A after sharry in aw=0~0.8

systems at RT.

Table 59: Summary of slurry competition between Meglumine salt Type A and B

S;a rting Solvent (viv} Aw Result
orm
EtOH ~0.0 | Meglomine salt Type A
BtOH/H0 (984:16) | ~02 | Meglumine salt Type A
Megluouine 1w 60,0 (950:50) | ~0.4 | Megluming salt Type A
salt Type A/B — :
EOH/H0 (857 143) | ~0.6 | Moglumine salt Type A
EtOA/H0 (976:24) | ~0.8 | Meglumine salt Type A

20 Characterization and Identification of Freeform Forms
Starting from Compound 1 Freeform Type D, polymorph screening experiments were
performed under 50 conditions using different solvent-mediated crystatlization or solid
transition methods. The obtamed solids were characterized by XRPD. According to XRPD

comparison results, a total of 16 crystal forms were discovered, named as Type A~P. The

b
2

characterization results of all the forms were listed in Table 60.
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Table 60: Characterization results of Compound 1 freeform forms

Form TGA weight | DSC endotherm Rc?duaiv Speculated
{Sample 1D} fass {%%6) {°C, peak} saiy ent by form
) ’ B MNMR (wt%)
Frecform Type
C 0.72 (130 °C) 187.2% (.2 {Acetone) Anhydrate
Freeform Type
M 2.00 {1350 °C) 187.2% Not detected Anhydrate
Fresfomn Type L1y oo 13000y | 113.7%, 186.7% Not detected Hydrate
Freeform Type o ye o ot :
’ 3.25 (80 °C) 64.7, 89.0, B e
L 3.25 (150 °C) 120,97, 188 3 3.8 (Acetone) Hydrate
Freeform Type
P 444 (120°C)y | 80.8, 1663, 1887 | Notdetected Hydrate

Freeform Type

103.6, 1615,

Anhydrate or

A NEy o N atocte
A 3.60(150°C) 185 6 Not detected hydrate
Frecform Type e
E 3.27 (150 °C) 127.3 0.3 (MeOH) A‘f“‘fd“ﬁ? or
hydrate
Frecform Type _—
3 3 .
B 3.63{170°C) 1'2‘129}27'9’ 3.1 {ECH) EtOH solvate
Freeform Type Isomorphic
B 10.67 (180 °C) 1456, 1486 10.1 {THE) o p N
solvate
Freeform Type < ran o .
I 1.25 ($0°C) . . R Isomorphic
G 11.72 (250 °C) 611, 106.0 8.3 (DMSO) solvate
Freeform Type 0 . .
P 0.96 (90 °C) g 4n N o Anisole
H 11.25 {240 °C) 107.6,178.6 8.3 {Awmsole) solvate
Freeform Type - . P
o 130 {100 °C) 132.0%, 144 .47, 86T . , o
] §.03 (190 °C) 188.0% 3.9 (DCM) DOM solvate
Freeform Type N
K 12,61 (120°C) 99.6% 184 6% 12,1 (DMSO) DI&E;«;O
solvate
Freeform Type 00 & 106 & -
R . 99.6, 106,57 Toluene
T o T e are
N §3.50 (120°C) 15 1874 13.7 (Toluene) oot
Freeform Type
F Change to Freeform Type I after storage at RT. DCM solvate
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Residual

Form TGAweight | DSC endotherm i Speculated
{Sample 1D} foss (%) {°C, peak} solvent by form
i i T ” NMR {(wi%}
h‘sefoga Type Change to Freeform Type K after drying at RT under DMSO
vacuun. solvate

# Onsel temperature, : Exotherm, peak temperature.

Anhydrate

al

Freeform Type (

¥4

Freeform Type € was obtained via slurry of Freeform Type A in acetone at RT for 3
days and dryving at RT under vacuum. XRPD and TGA/DSC results were shown m FiGs. 89,
90, and 91, respectively. TGA result showed a weight loss of (0.72% to 150 °C. DSC result
showed a sharp endothermic peak at 187.2 °C (onset temperature). |H NMR result in FIG.
158 showed the molar ratio of residual solvent Acetone/freetorm was 0.02 (0.2 wi%), which
16 might be adsorbed on the surface of sample. Based on the characterization results, Freeform
Type C was speculated to be an anhydrate due to the low TGA weight loss (lower than the

theoretical water content of hemi-hydrate {1.5%:)) and neat DSC signal {only one endotherm).

Freeform Tvpe M
15 Frecform Type was obtained via heating hyvdrate Freeform Tvpe I to 130 °C and
cooling to RT. XRPD and TGA/DSC results were shown m FiGs, 118, 119, and 120,
respectively. TGA result showed a weight toss of 2.00% {0 180 °C. DSC result showed a
sharp endothermic peak at 187.2 °C {onset temperature). 1H NMR resalt in FIG. 167 revealed
negligible solvent was detected. Based on the characterization results, Freeform Type M was
20 speculated to be an anhydrate due to the low and gradual TGA weight loss and neat DSC

signal {only one melting signal was observed).

Hydrate

Freeform Type l

o
(o

Freeform Type I was obtained via shury of starting material Freeform Type B in
toluene at 50 °C for 11 days and drying at RT under vacuum for 1 day. XRPD and TGA/DSC
results were shown m FIGs. 106, 107, and 108, TGA result showed a stepwise weight of
11.68% up to 130 °C. DSC result showed two endotherms at 113.7 °C and 186.7 °C {(onset
temperature). 1H NMR result in FIG. 163 revealed that negligible solvent tohiene was

3¢ detected, suggesting the TAG weight loss was caused by loss of water. After heating
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Freeform Type Fo 130 °C and cooling to RT, anhydrate Freeform Type M was obtained.
Based on the results, Freeform Type T oxhibited stepwise TGA weight loss and corresponding
endotherm and converted to anbydrate after loss of water over 130 °C. Therefore, Freeform
Type T was speculated to be a hvdrate.

Freeform Tvpe L

Freeform Type L was obtained via slow evaporation of acctone sohution of starting
matenial Freeform Type D at RT. XRPD and TGA/DSC results were shown in FiGs. 115,
116, and 117. TGA result showed a weight loss of 3.253% to 80 °C and 3.25% between 80 °C
and 150 °C. DSC result showed three endotherms at 64.7 °C, 89.0 °C and 188.3 °C (peak
temperature) and an exotherm at 120.9 °C {peak temaperature). 1H NMR result in FIG. 166
revealed the molar ratio of Acetone/APT was 0.18 (1.8 wit%), which might be surface-
adsorbed. Heating experiments were performed for identification of Freeform Type L. XRPD
comparison results showed no form change was observed after heating to 65 °C and cooling
to RT: Amorphous with several weak peaks (might be attributed to Freeform Type M) was
observed after heating to 90 °C and cooling to RT with exposure to ambient conditions.
Freeform Type M was obtained after heating to 150 °C and cooling to RT. 1H NMR result
showed that the molar ratio of residual acctone/APT decreased to 0.1 (1.0 wit%). Based on the
results, Freeform Type L was speculated to be a hydrate. The endother at 89 °C nught be
the signal of loss of water and form conversion to amorphous and the exothenm at 12098 °C

might be the signal of recrystallization to Freeform Type M.

Freetorm Tvpe P

Freeform Type P was obtained from slurry competition of Freeform Type A/C/E/G/L
in H20 at RT and drying at RT under vacuum. XRPD and TGA/BSC results were shown in
FiGs. 125, 126, and 127, respectively. TGA result showed a weight loss of 4.44% 10 120 °C.
DSC result showed three endotherms at 80.8 °C, 166.5 °C and 188.7 °C {peak temperature).
1TH NMR result in FIG. 169 revealed that negligible organic solvent was detected. After
heating Freeform Type P to 115 °C and cooling to RT, no form change was observed. After
heating to 167 °C and coohing to RT, anhydrate Freeform Type € was obtained. TGA/DSC
results of the sample after heating to 100 °C were consistent with Type P before heating. A
weight loss of 3.01% to 120 °C and three endotherms at 66 4 °C, 166.6 °C and 188 .4 °C (peak
temperature) were observed, Freeform Type P extubited a stepwise TGA weight loss and
corresponding DSC endotherm. Moreover, Freeform Type P was obtained after slurry
competition in H20. Therefore, Freeform Type P was speculated to be a hyvdrate. The
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endothernm at 80.8 °C might be the signal of loss of water and form conversion (form changed
after loss of water over 100 °C and back to Type P after adsorption of water at ambient
conditions}. The endotherm at 164.5 °C mught be the signal of form conversion to Freeform

Type C.

Anhydrate/Hydrate
Freeform Type 4
The characterization and identification of Freeform Tyvpe A were sunumanzed above,

Based on the results, Freeform Type A was speculated to be an anhydrate or hydrate.

Freeform Type F

Freeform Type E was obtained via adding anti-solvent H2Q into MeOH sohution of
Frectorm Type D and drying at ambient conditions. XRPD resulf was shown i FIG. 96
TGA/MSC results in FIGs. 97 and 98, respectively, showed a weight loss of 3.27% and one
endotherm at 1273 °C {peak temperature). 1H NMR result was shown in FIG. 160. The
molar ratio of residual solvent MeOH/APT was 0.06 (0.3 wt%;), which might be surface-
adsorbed. Afier heating Freeform Tyvpe E to 150 °C and cooling to RT, the sample melted.
Based on the characterization results, Frecform Type E was speculated to be an anhydrate or

hvdeate.

Solvate

Freeform Type B

Freeform Type B was obtained wvia sturry of Freeform Type A in EtOH at RT for 3
days and drving at RT under vacuum . XRPD and TGA/DSC results were shown in FiGs. 85,
87, and 8%, respectively. TGA result showed a stepwise weight loss of 3.63% up to 170 °C.
DSC result showed three endotherms of 132.7 °C, 147.9 °C and 189.0 °C (peak temperature).
1H NMR result was shown m FIG. 157, The molar ratio of EtOH/APT was 6.4 (3.1 wt%,
close to TGA weight loss). After heating Freeform Type B to 130 °C, cooling to RT and
being exposed to ambient conditions, XRPD result showed that amorphous was obtamned.
After heating to 150 °C and cooling to RT, the sample melted. Based on the characterization

resukts, Freeform Type B was speculated to be an EtOH solvate.

Freeform Tvpe D
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Freeform Type D were obtained via slurry of Freeforms Type D in 2-MeTHF and 1 4-
Bioxane/H20 (1:1, v/v} at 30 °C for 25 days and drving at RT under vacuuam overnight.
XRPD results were shown in Figure 93, |H NMR results were shown in FIG. 159, For
Freeform Type D, the molar ratio of 2-MeTHF/APT was 0.7 (9.5 wit%). For Freeform Type I,
the molar ratio of 1.4-Bioxane/API was 0.8 (10.9 wt%). It is speculated that these two
batches of Freeform Type D were 2-MceTHF solvate and 1,4-Dioxane solvate, respectively.
Since Freefors Type D was THF solvate, Type I was potentially an isomorphic form with

similar erystal structure to allow participation of various guest molecules.

Freoform Type G

Freeform Type G was obtained via slarry of Freeform Type D in DMSO/H20 (1:4,
v/vy at RT. XRPD and TGA/DSC resulis were shown in FiGs. 100, 101, and 102,
respectively. TGA rosult showed a weight of $.96% up to 90 °C and 11.253% between 90 °C
and 240 °C. DSC result showed two endotherms at 107.6 °C and 178.6 °C (peak temperature).
TH NMR result in FIG. 161 showed that the molar ratio of DMSO/freeform was 0.9 (83
wit%}. After heating Freeform Type G to 128 °C and cooling to RT, XRPD result showed
anhvdrate Type € was obtained. Based on the results, Freeform Type G was speculated to be
a DMSO solvate.

Another batch of Freeform Type G was evaluated. TGA/BSC results in Figure 7 39
showed a stepwise weight foss of 3.88% to 150 °C and one endotherm at 132.6 °C {peak
temperature). 1H NMR result showed negligible organic solvent detected. Afier heating
Freeform Type G 1o 150 °C and cooling to RT, amorphous sample was obtained {sample
melted). Based on the characterization resulis, this batch of Freeform Type G showed a
stepwise TGA weight loss without residual organic solvate, therefore, it was speculated to be
a hydrate. According to the characterization results of two baiches of Freeform Type G, it
was potentially an 1somorphic form with similar erystal structure to allow participation of

various guest molecules

Freeform Type H
Freeform Type H was obtained via shirry of Freeform Type B in anisole at 50 °C for
11 days and drying at RT under vacuum overnight. XRPD and TGA/DSC results were shown
in FiGs. 103, 104, and 105, respectively. TGA result showed a weight of 1.56% up to 100°C
and &.03% between 100 °C and 190 °C. DSC result showed two endotherms at 132.0°C and
188.0 °C {onset temperatare) and an exotherm at 144 4 °C (peak teraperature). 1IH NMR
127
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result was shown i FIG. 162, the molar ratio of solvent anisole/APT was ~0.5 (8.3 wt%).
After heating Freeform Type H to 135 °C or 150 °C and then cooling to RT, anhydrate Type
M was obtained. Basced on the result, Freeform Type H was speculated 1o be an Aunisole
solvate. The endotherm and exotherm at 132.0 °C and 144.4 °C nught be the signal of form

conversion to Freeform Type M.

Freeform Type J

Freeform Type T was obtained via solid vapor diffusion of starting matenial Freeform
Type D in BCM atmosphere at RT for 7 days. XRPD and TGA/DSC results were shown in
FiGs. 109, 110, and 111, respectively. TGA result showed a stepwise weight of 12.61% up to
120 °C. DSC result showed two endotherms at 99.6 °C and 184.6 °C {(onset temperature). 1H
NMR result was shown in FIG. 164, the molar ratio of solvent DCM/APE was ~G.8 (5.9
wit%}. After heating Freeform Type § to 120 °C and cooling to RT, anhydrate Type M was
obtained. Based on the characterization results, Freeform Type § was speculated to be a DCM
solvate. The endotherm at 99.6 °C was the signal of loss of solvent and form conversion to

Freeform Type M.

Freeform Type K

Freeform Type K was obtained via solid vapor diffusion of starting material Freeform
Type D in BMSO atmosphere at RT for 7 days. XRPD and TGA/DSC resulis were shown in
FiGs. 112, 113, and 114, respectively. TGA result showed a weight of 1.25% up 1o 90 °C
and 11.72% between 90 °C and 250 °C. DSC result showed two endotherms at 61.1 °C and
106.0 °C (peak temperature). 1H NMR resalt was shown in FIG. 165, the molar ratio of
solvent DMSO/APE was ~1.0 (12.1 wit%, close to the second stage weight loss)y. For Freeform
Type K after beating to 70 °C, no form change was observed. After heating to 159 °C and
cooling to RT, sample melted. The sample after heating to 70 °C was charactenized by
TGA/DSC and 1TH NMR. TGA result showed a weight of 12.14% up to 90 °C and 12.85%
between 90 °C and 250 °C. DSC result showed an endothem at 104 .8 °C (onset temperature}.
TH NMR result showed the molar ratio of solvent DMSO/APT was still 1.0 (12,1 wit%).

Based on the characterization results, Freeform Type K was a DMSQO solvate.

Frecform Type N
Freeform Type N was obtained via slurry of starting matenal n toluene at 30 °C for 7
days. XRPD and TGA/DSC results were shown 1n FIGs. 121, 122 and 123, respectively.
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TGA result showed a weight of 13.50% up to 120 °C. DSC result showed three endotherms at
99.6°C, 111.5°C and 187.4 °C {peak} and an exotherm at 106.3 °C (peak). 1H NMR result
was shown in FIG. 168, the molar ratio of residual AP was 1.0 (13.7 wit%, close to the TGA
weight loss). After heating to 95 °C and cooling to RT, amorphous with several weak
diffractions were obtained. After heating to 105 °C and 130 °C, anhvdrate Freeform Type M
was obtained. Based on the results, Freeform Type N was speculated to be a Toluene solvate.
The signal before 187.4 °C might be caused by loss of solvent and form conversion to

Freeform Type M.

Freeform Type F

Freeform Type F was obtained via slurry of Freeform Type D o DCM at RT. After
storage at ambient conditions overnight, Froeform Type F converied to Type J. XRPD results
were shown 1n FIG. 99. As Freeform Type § was a DCM solvate, it is speculated that

Freeform Type F was also a DCM solvate.

Freeform Type O

Freeform Type O was obtained after adding anti-solvent tolucne mnto DMSQO solution
of Freeform Type D and drying at ambient conditions. After drying at RT under vacuum for 1
day, diffraction peaks of Freeform Type K were observed. XRPD results were shown in FIG.
124. As Freeform Type K was a DMSQO solvate, it is speculated that Freeform Type O was
also a DMSO solvate.

Inter-conversion Relationship among Freeform Forms
To determine the inter-conversion relationship among anhwvdrates of freeform, slurry
corapetition experiments were set up for anbydrates Freeform Type C/M and ashvdrate or

hvdrate Freeform Tvpe A in EtOAc and ACN | The detailed procedures are as following:

1. Weighed around 9 mg Freeform Type € into an HPLC vial. Add 1 mL corresponding
solvent.
2. Magnetically stired at RT or 30 °C for 4 hours. Filter through 0.45pm PTFE filier to

obtain clear solation.

3. Added equal amount {(~3 mg} of Freetorm Type A, Freeform Type €, Freeform Type
M and Freeform Type G 1o the clear solution.

4. Magnetically stired at RT or 50 °C for 4 days. Tested XRPD of the wet cake.
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The slurry competition results are summarized in Table 61. The mixture of Freeform Type
A/C/GM converted to Freeform Type C after slarry in EtOAc and ACN at RT and 50 °C,
indicating that Freeform Type C was the thermodynamically more stable fonm between RT
and 50 °C.

Table 61: Summary of slurry competition among Freeform Type A/C/M

Starting Form Solvent Temperature Result
EtOAc RT Freeform Tope C
Freeform Tvpe EtQAc 50°C Freeform Type C
AIC/GM ACN RT Freeform Tvpe €
ACN 56°C Freeform Tipe C

Inter-conversion Relationship among Hydrates and Freeform Type C

To determine the inter-conversion relationship between hydrates of freeform and the
thermodynamically more stable anhydrate Frecform Type C, shirry competition experiments
were set up for anhvdrate Freeform Type €, hydrates Freeform Type L/G and anhydrates or
hydrates Freeform Type A/E under different water activitics {(aw) in Acctone/H20 at RT. The

detatled procedures are as following:

L Weighed around 7 mg Freeform Type € into an HPLC vial. Add I mb corresponding
solvent.

2. Magnetically stived at RT for 16 hours. Filter through 0.45um PTFE filter to obtain
clear solution.

3. Added equal amount {(~5 mg} of Freeform Type A. Freeform Type C, Freeform Tyvpe,

Freetform Type L and Frecform Type E+G to the clear solution.
4, Magnetically stired at RT. Tested XRPD of the wet cake.

The slurry competition results are summarized in Table § 2. XRPD comparison
results are shown from Figure 8 3 to Figure 8 5. The mixture of Freetform Type A/C/E/G/L
converted to a new form of Freeform Type P in H2O (aw=1) after 76 dayvs. Freefoom Tvpe P
was added to aw=0~0.8 systems. As a result, Freeform Type € was obtained. The shury
competition results indicated that the oritical water activity at RT between anhvdrate

Freeform Type C and hydrate Freeform Type P was between 0.8 and 1.

Table 63: Sammary of shirry competition among Freeform Type A/C/E/G/L
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Starting Form Selvent (v/v) Aw Result

Acetone ~(3.0 Freetform Type €
Acetone/Hz0 (98416} ~0.2 Freeform Type €
Fresform Type o ) - S -
. h Ace a/H» 050 5¢( ~A} 4 eef{o; vie
ASCTE/GIL/P Acetone/H( (950:50} 0.4 Freeform Type €
Acetone/H( (857:143) ~(1.6 Freeform Type C
Acetone/th( (604:396) ~{}.8 Freeform Type C

Freeform Type i . I o
ACIE/GIL H20 1.0 Freeform Type P

Approximate Solubility
5 Approximate solubility of Compound 1 freeform Type A, freeform Type D and

meglumine salt Type A was measured in different solvents at RT. For each experiment,

approximately 2 mg of sample was added into a 3-mL glass vial. Corresponding solvents

were then added stepwise (50/30/200/700/1000 uL) into the vials until the solids were

dissolved visually or a total volume of 2 ml. was reached. Solubtlity results sununparized 1o

10 Table 64 to Table 66 were used to guide the solvent selection in polvmorph screening design.

Table 64: Approximate solubility of Freeform Type A

Solvent Solability (mg/mL} Solvent Solubility (mg/mL)
MeOH 6.7<8<20.0 CPME F1<S<2.1
EtOH 21<8<79 1,4-Dioxane 1.9<8<6.3
IPA 11<8<2.2 Anisole Pi<S<21
Acctone 6.7<85<20.0 ACN LO<8<19
MIBK 1.0<8S<2.0 DCM 7.3<8<22.0
EtOAc 2.0<8<6.7 CHCl 6.3<8<19.0
[PAc LO<8<1.9 n-Heptane S$<1.0
MTBE §<1.0 Toluene S<id
THF S>38.0 DMSO 5>40.0
2-McTHF 1 9<8<6.3 HO0 S<i.i

Table 65: Approximate solubility of Freeform Type D

Solvent Solubility (mg/ml) Solvent Solubility (mg/mL}
MeOH 6.0<8<18.0 CPME $<0.9
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Solvent Solubility (mg/mL) Solvent Solubility (mg/mi)
EtOH 2.7<6<6.3 1,4-Dhoxane S<i.i
iPA S<ild Anisole S<i.0
Acctone 70<8<21.0 ACN FI<8<22
MIBK 2.0<8<6.7 DCM 2.1<8<7.0
EtDAc 2.1<8<7.0 CHCE $<i.1
IPAc 0.9<8<1.8 n-Heptane §<1.0
MTBE S<ii Toluene S<i.0
THF 2.2<8<7, DMSO S5>44.0
2-MeTHF S<i.0 O S<i1

Table 66: Approximate solubility of Meglumine salt Type A

Selvent Solubility (mg/mL) Solvent Selubility (mg/ml}
MeOH 6.7<8<20.0 CPME S<1.0
EiOH 11<8<2. 1.4-Bioxane 1.0<5<1.9
1PA S<t.1 Anisole S<1.1
Acetone S<i i ACN §<1.0
MIBK S<i.0 DCM S<il
EtQAc S<i1 CHCL S<1.0
iPAC 5<1.0 n-Heptane S<i.6
MTBE S<i.0 Toluens $<1.2
THF S<id DMSO 22.0<8<44.0
2-MeTHF S<i.0 Ha0O S>44.0

LogD Test Method
3 Preparation of phosphate pH 7.5 buffer

0.1 M KHoPOs solution: added 1.36 g of solid KHaPOy into a 100-mL volumetric
flask, dissolve with ultrapure water and dibute to volume.

0.1 M KoHPO; solution: added 1.74 g of solid KoHPO4 indo a 100-mL volumetric
flask, dissolve with ultrapure water and dilute to volume.

10 Transfered 100 mE of 0.1 M K:HPO4 solation and 30 mL of 0.1 M KHoPO4 to 2 250-

mk, beaker and mix well. Adjusted to pH 7.4 with the KH:POs sohution to obtain the aqueous
pH 7.4 buffer. Pre-equilibrateed n-octanol and agueous buffer (phosphate pH 7.4 buffer) by
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adding 10 mL n-octanol and 10 mL agqueous buffer into a glass vial and keep it rolling for 24
hes.

Setiing up experiment:

Weighed approxamately 1.0 mg solids into a 3-mL glass vial which contained 2.0 mL
of satarated n-octanol and accelerate dissolution by ultrasound sonication. Added 1.0 mL of
complementary saturated agueous buffer into the vial. Prepare samples i triplicate. Sealed
the glass vial and mix on a rotary mixer at 235 °C for 24 hrs.

Data analysis;

The phases were separated. The pH of the agueous phase was measered by pH meter,
and the concentrations of compounds in each phase were deternuned by HPLC. Samples in n-
octano! phase were diluted 10 times by ACN. Distribution coefficient, referred to as Dow,
was caleolated as the coneentration of the test compound in the n-octanc] phase divided by

the corresponding concentration in the agucous phase.

Characterization of the Salis

HCI Sait

HCl salt Type A was obtained via slurry freeform and HC (molar ratio of 111,
acid/frecform) in EtOAc at RY for 3 days. The XRPD paticm was displayed m FIG. 17. The
TGA/DSC carves of HCL salt Type A were displayed in FIGs. 18 and 19, respectively, which
showed a weight loss of 4.18% up to 150 °C and 3 endotherms at 116.9, 154.7 and 172.5°C
{peak). The THNMR result in FIG. 134 showed molar ratio of EtOAc/APY was 0.05 (0.7
wi%). HPLU/AC results showed the purity was 96.24 area% and the molar ratio was 0.7 (Cl-

Hrectorm).

Suffare

Sulfate Type A/B/C were obtained via shurry freeform and HaS504 (molar ratio of 111,
acid/frecform) in BtOH, Acetone and EtOAc, respectively, at RT for 3 davs. The XRPD
pattems were displayed i FIGs. 20, 23, and 26 for A, B, and C, respectivelv,

The TGA/DSC curves of Sulfate Type A were displaved in FIGs. 21 and 22, which
showed a weight loss of 7.10% up to 150 °C and three endotherma at 70.1, 116.6 and 150.7
°C {peak}. The 1H NMR result in FIG. 135 showed molar ratio of EtGH/APT was 0.09 (0.6
wi%). HPLC/IC results showed the purity was 92.91 arca% and the molar ratio was 1.0

(5G. fFreeform).
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The TGA/DSC curves of Sulfate Type B were displayed in FIGs. 24 and 25, which
showed a weight loss of 3.81% up to 150 °C and two endotherms at 131.5 and 169.8 °C
{peak}. The signal of acctone was observed 1o the 1H NMR (FIG. 136, smce the signal of
acetone was overlapped with the API peak, the exact content of residual solvent was not
determined). HPLC/IC results showed the purity was 93.33 arca% and the molar ratio was
1.1 {SOs*/frecform).

The TGA/DSC curves of Sulfate Type C were displayed 1o FIGs. 27 and 28, which
showed a weight loss of 6.72% up to 150 °C and one endotherm at 93.2 °C (peak). The 1H
NMR result in FIG. 137 showed molar ratic of EtOAc/API was 0.2 (3.0 wi%). HPLCAC

results showed the purity was 95.70 area% and the molar ratic was 1.2 (80477 freeform).

Phosphate

Phosphate Type A was obtained via shurry Freoform Type A and HaPO4 (molar ratio
of 1:1, acid/frecform) in EtOH at RT for 3 days. The XRPD pattern was displayed in FIG. 29
. The TGA/DSC curves were displayed in FiGs. 30 and 31, which showed a weight loss of
2.40% up to 150 °C and two endotherms at 133.9 and 159.3 °C (peak). The 'H NMR result in
FIG. 138 showed molar ratio of EtOH/APT was 0.2 (1.3 wit%). HPLC/IC results showed the

purity was 95.62 area% and the molar ratio was 0.7 (PO« /Freeform).

Tartrate

Tartrate Type A was obtained via slurty freeform and tartanc acid (molar ratio of 1:1,
acid/FB) in Acetone at RT for 3 days. The XRPD pattern was displaved in FIG. 32, The
TGA/DSC curves of Tartrate Tvpe A were displayed 1 FIGs. 33 and 34, respectively, which
showed a weight loss of 4.62% up to 150 °C and two endotherms at 122 .8 and 189.0°C
{peak). The IH NMR result in FIG. 139 showed the molar ratio of acid/frecform was |.1 and
the molar ratio of Acetone/API was (.1 (0.8 wt%). HPLC results showed the purity was

§6.28 area%.

Fumarate

Fumarate Type A was obtained via shurry Freeform Type A and fumarie acid (molar
ratic of 1:1, acid/freeform} in Acetone at RT for 3 days. The XRPD pattern was displaved in
Fi(z. 5 The TGA/DSC curves of Fumarate Type A were displayed in FIGs. 6 and 7,
respoctively, which showed a weight loss of 1.83% up to 150 °C and one endotherm at 209.9

°C {peak). The 1H NMR result in FIG. 131 showed the molar ratio of acid/frecform was 0.6

PCT/US2024/021994
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and the molar ratio of Acetone/API was 0.2 (1.4 wi%). HPLC results showed the purity was

96.23 arca.

Mesylate

Procedure of preparation of Mesylate Type A was listed below: Clear solution was
obtained via sturry Freeform Type A and methanesolfonic acid (molar ratioc of 111,
acid/trecform} in Acctone at RT for 3 days and shurry at 5/-20 °C. Solid was obtained via
anti-solvent addition using n-Heptane. The XRPD patiern was displaved in FIG. 35, The
TGADSC curves of Mesylate Type A were displayed in FIGs. 36 and 37, which showed a
weight loss of 5.91% up to 150 °C and one endotherm at 131.3 °C (peak). The IHNMR
result in FIG. 140 showed the molar ratio of acid/freeform was 0.9 and the molar ratio of

Acetone/APE was 0.06 (0.5 wit%). HPLC results showed the purity was 96.59 area%.

Tosviate

Tosvlate Type A was obtained via shurry Freeform Type A and p-toluenesulfonic acid
{molar ratio of 1:1, acid/freeform) in EtOAc at RT for 3 days. Tosylate Type B was obtained
via slurry Freeform Tyvpe A and p-toluenesulfonic acid (molar ratio of 111, acid/frecform) n
ErGH at RT for 3 days, sturry at 3 °C for 3 days and shurry at -20 °C for 4 days. The XRPD
patterns were displayed in FIGs. 38 and 41, for A and B respectively.

The TGA/DSC curves of Tosylate Type A { were displayed in FIGs. 39 and 40,
respectively, which showed a weight loss of 5.23% up to 150 °C and four endothenms at 76.6
and 117.8 °C {peak). The 1H NMR result in FIG. 141 showed the molar ratio of acid/freeform
was (.8 and no obvious solvent signal was observed. HPLC results showed the purity was
6430 area%.

The TGA/DSC curves of Tosvlate Type B were displayed in FIGs. 42 and 43, which
showed a weight loss of 5.86% up to 150 °C and two endotherms at 125.8 and 128 .2°C
{peak). The 1H NMR result in Figure 142 showed the molar ratio of acid/frectorm was 0.9
and the molar ratio of EtOH/APT was 0.8 (4.9 wi%)}. HPLC results showed the purity was

85 87 arca%.

Arginine

Arginine salt Type A were obtained via shurry Freeform Type A and arginine {molar
ratio of 1.1, acid/freeform) in Acetone at RT for 3 days. Arginine Type B was obtained via
slurry freeform Type A and arginine (molar ratic of 111, acid/FB} in EtOH at RT for 3 days

13

(4



10

15

WO 2024/206647 PCT/US2024/021994

and temperature cycling from 50-5 °C. The XRPD patterns were displayed in FIGs. 44 and
47, for A and B respectively.

The TGA/DSC curves of Arguune salt Type A were displayed m FIGs. 45 and 46,
which showed a weight loss of 6.56% up to 1530 °C and one endotherm at 92.4 °C (peak). The
1H NMR result in FIG. 143 showed the molar ratio of acid/freeform was 0.5 and the molar
ratio of Acetone/APIwas 0.1:1 (1.2 wt%). HPLC resufts showed the purity was 9529 area%.

The TGA/DSC curves of Arginine salt Type B were displayed in FIGs. 48 and 49,
which showed a weight loss of 4.34% up to 150 °C and one endotherm at 140.8 °C {peak}.
The 1H NMR result in FIG. 144 showed the molar ratio of acid/frecform was 1.0 and the
malar ratio of EtOH/APT was 0.8 (8.1 wit%). HPLC results showed the purity was 96.44

arca%.

Lysine

Lysine salt Type A/B were obtained via slurey Freeform: Type A and lysine (111,
acid/freeform} in EtOH and Acetone, respectively, at RT for 3 days. The XRPD pattems were
displayed in FIGs. 50 and 33 for A and B respectively.

The TGA/DSC curves of Lysine salt Type A were displaved in FiGs. 51 and 532, which
showed a weight loss of 5.72% up to 150 °C and two cndotherms at 74 .2 and 174.0 °C (peak).
The 1H NMR result in FIG. 145 showed the molar ratio of acid/freeform was 0.9 and the
signal of EtOH was detected.

The TGA/DSC curves of Lysine salt Type B were displaved i FiGs. 54 and 55,
which showed a weight loss of 7.06% up to 150 °C and one endotherm at 207.7 °C {peak).
The 1H NMR resalt in FIG. 146 showed the molar ratio of acid/frecform was 1.2 and the
molar ratio of Acetone/APE was 0.4 (3.3 wi%). HPLC results showed the purity was 92.87

area%.

Sodium

Na salt Type A was obtained via slurry Freeform Type A and NaOH {molar ratio of
1:1, freeform/base} in EtOH at RT for 3 days. The XRPD pattern was displayed in FIG. 56.
The TGA/DSC curves of Na salt Type A was displaved m FIGs. 37 and 38, respectively,
which showed a weight loss of 7.00% up to 150 °C and two endothemms at 92.2 and 135.5°C
{peak). The IH NMR result tn FIG. showed molar ratio of BtOH/APT was 0.3 (2.6 wt%).
HPLCAC results showed the purity was 96.99 area% and the molar ratio was 1.0 (freefonm/

Na').
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Potassium

K salt A/B were obtained via slurry Freefom Type A and KOH (111, base/frecform)
m EOH and Acetone, respectively, at RT for 3 days. The XRPD patterns were displayed
FIGs. 9 and 59, A and B respectively.

The TGA/DSC curves of K salt A were displayed m Fi(s. 10 and 11, which showed
aweight loss of 1.35% up to 150 °C and onc endothenm at 242 4 °C {(peak). The 1H NMR
result in F1G. 132 showed mwolar ratio of Et{OH/APT was 0.09 (0.7 wi%6). HPLC/IC results
showed the purity was 97.31 area% and the molar ratio was 0.5 (K'/ freeform).

The TGA/DSC curves of K salt B were displayed in FIGs. 60 and 61, which showed
a weight loss of 3.90% up to 150 °C and three endotherms at 130.6, 224.0 and 232 8 °C
{peak). The IH NMR result in FIG. 148 showed molar ratio of Acetone/API was 0.03 (0.2
wt%). HPLC/AC resulis showed the purity was 96.93 arca% and the molar ratio was 1.0 (K'/

freeformy).

Choline

Choline salt Type A was obtained via slurry Freeform Type A and choline {molar
ratio of 1:1, freefornvbase) in Acetone at RT for 3 days. The XRPD pattern was displayed in
FIG. 62. The TGA/DSC curves of Choline salt Tvpe A was displaved in FIGs. 63 and 64,
which showed a weight logs of 3.38% up to 150 °C and two endotherms at 184.5 and 2104
°C {peak). The 1H NMR result in FIG. 149 showed the molar ratio of Base/freeform was 0.3
and the molar ratio of Acetone/API was 0.07 (0.7 wt%). HPLC results showed the purity was

96.71 area%.

Armonium

Ammontum salt A/B)Y were obtained via slurry Freeform Type A and ammonia (111,
base/frecform) in FtOH and EtOAc, respectively, at RT for 3 days. The XRPD patterns were
displayed in FIGs. 65 and 68, A and B respectively.

The TGA/DSC curves of Ammonium salt A were displaved in FIGs. 66 and 67,
which showed a weight loss of 4.02% up to 150 °C and three endotherms at 132.8, 156.2 and
192 2 °C (peak). The 1H NMR result in FIG. 150 showed molar ratio of EtOH/APY was 0.25
{1.9 wi%). HPLC/AAC results showed the purity was 96.99 arca% and the molar ratio was 1.1
(NH4"/ frecform}.

PCT/US2024/021994



10

15

WO 2024/206647

PCT/US2024/021994

The TGA/DSC curves of Ammomium salt B were displayed in FIG. 69 and 70, which
showed a weight loss of 4.10% up to 150 °C and two endotherms at 140.7 and 189.0°C
{peak). The IH NMR result in FIG. 151 showed molar ratio of EtOAC/APE was 0.05 (0.7
wt%%}. HPLC/AC results showed the purity was 96.90 area% and the molar ratio was 0.7

(NH4"/ frecform}.

Meglumine

Meglumine salt Type A was obtained via slarry Freeform Type A and meghumine
{molar ratio of 1.1, freeform/base) i Acetone at RT for 3 days. The XRPD pattern was
displaved in FIG. 1. The TGA/DSC curves of Meglumine salt Type A was displaved in
FiGs. 2 and 3, which showed a weight loss of 1.42% up to 150 °C and one endotherm at
163.2 °C {peak). The 1H NMR resolt in FIG. 130 showed the molar ratio of base/frecform
was |.0 and no signal of Acctone was observed. HPLC results showed the purity was 96 .61

area%,

Tris

Trig salt A were obtained via slurry Freeform Type A and trometamal {molar ratio of
111, base/frecform} m EtOAc at RT for 3 days and temperature from 50-5 °C. Trs salt B
were obtained via slurry Freeform Type A and trometamol (molar ratio of 111,
base/freeforn) in Acctone at RT for 3 days and temperature from 50-5 °C. Tris salt € were
obtained via beating Tris salt B to 120 °C and cooling down 1o RT. The XRPD patterns were
displayed in FIGs. 71, 74, and 13, A, B, and C respectively.

The TGA/DSC cuarves of Tris salt A were displayed in FIGs. 72 and 73, which
showed a weight loss of 5.39% up to 150 °C and three endotherms at 1331, 182 0 and 1912
°C {peak). The TH NMR result in FIG. 152 showed the molar ratio of base/freeform was 1.0
and the molar ratio of EtOAc/APT was 0.06 (0.7 wi%). HPLC results showed the purity was
96.65 arca%. PLM result showed that Trs salt A was irregular particle.

The TGA/DSC curves of Tris salt B were displayed in FIGs. 75 and 76, which
showed a weight loss of 5.51% up to 150 °C and two endotherms at 104.8 and 191.6°C
{peak). The TH NMR result in FIG. 153 showed the molar ratio of base/frecform was 0.9 and
the molar ratio of Acctone/API was 0.06 (0.5 wt%). HPLC results showed the purity was
97.46 arca%. PLM result showed that Tris salt B was irregular lamellar crvstal,

The TGA/DSC curves of Tris salt € were displayed m FIGs 14 and 15, which
showed a weight loss of 5.81% up to 150 °C and one endotherm at 192.1 °C (peak}. The 1H

138
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NMR result m FIG. 133 showed the molar ratio of base/freeform was 1.0 and no obvious

solvent signal was observed.

Preparation of Bio-relevant Media and pH Buffers

FPreparation of Bio-relevant Media

Simnulated Gastrie Fluid (SGF)

0.1 g of Na(l and 8.05 g of Triton X~100 were weighed into a 30-mL volumetric
flask. Purified water was added to dissolve the solid. 67.5 uL. HCI (38%, 12M) was added
after the solid was dissolved completely. pH was then adjusted to 1.8 using HCL (1 M) or

NaQH (1 M). Purified water was added to the volume.

Fasted-State Simulated Intestinal Fluid (FaS§iF)

0.17 g of anhydrous NaH2P04, 0.021 g of NaOH and 0.31 g of Nall were weighed
mto a 50~k volumetric flask. ~48 mL punified water was added to dissolve the solid. pH
was adjusted to 6.5 using IM HCl or 1M NaOH. Punficd water was then added to the

volume. 0.11 g of SIF powder was added into the vohauetric flask.

Fed-State Simulated ntestinal Fluid (FeSSIF)

0.41 mL of acetic acid, 0.20 g of NaOH and 0.59 g of Na{'l were weighed into a 50-
mk, volumetac flask. ~48 mL purified water was added to dissolve the solid. pH was adjusted
10 5.0 using IM HCl or 1M NaOH. Purified water was then added to the volume. .56 g of

SIF powder was added into the volumetric flask.

Preparation of pH Buffers
pH 1.0 Buffer (KCI-HCH
Transfered 2.5 mL of 0.2 M K1 into a 10-mL volumetric flask, and adjusted the pH

to 1.0 with 0.2 M HCI. Diluted to the target volume with puritied water and mixed well.
pH 2.0 Buffer (KCI-HCH
Transfered 2.5 mb of 0.2 M KClinto a 10-mL volumetric flask, and adpusted the pH

t3 2.0 with 0.2 M HCY Diluted to the target volume with purified water and mixed well.

pH 3.5 Buffer (KCI-HCD
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Transfered 2.5 mL of 0.2 M KClinto a 10-mL volumetric flask, and adjusted the pH

to 3.5 with 0.2 M HCL Diluted to the target volume with purified water and mixed well.

pH 4.5 Buffer (NaAc-HAc)
5 Weighed 18.02 mg of NaAc into a 10-mL volumetric flask, and added appropriate
volume of purified water to dissolve the solids. Adjusted the pH to 4.5 with 2 M HA¢, and

added purified water to the target volume and maix well.

pH 5.5 Buffer (NaAc-HAc)
10 Weighed 36.07 g of NaAc 3H20 mto a 10-mL volumetric flask, and added
appropriate volume of purified water to dissolve the sohds. Adjusted the pH1to S35 with2 M

HAc, and added purtfied water to the target volume and mix well.

pH 6.8 Buffer (KHPOs-NaOH)
15 Transfered 2.5 b of 0.2 M KHoPO4 nto a 10-mL volumetric flask, adjusted the pH

to 6.8 with 0.2 M NaQOH. Added purified water to the target volume and mixed well.

pH 8.0 Buffer (KH2PO4-NaOH)
Transfered 2.5 mL of 6.2 M KHoPO4 into a 10-mL volumetric flask, adjusted the pH

20 to 8.0 with (.2 M NaOH. Added purified water to the target volume and mix well.

Polymorph Screening for Meglumine Salt
A total of 530 polymorph screening experiments were performed for meglomine salt
Type A using different crystallization or solid transformation methods. The methods wtilized

25 and results were summarized in Table 67 and Meglumine salt Type A was observed.

Table 67: Summary of polymorph screening experiments of Meglumine salt

Method Ex;i(;igfen ¢ Result
Anti-solvent addition 7 Meglumine salt Type A
Slarry at RT 15 Meglumine salt Type A. gel
Sturry at 50 °C 10 Megiwmine salt Type A, arsorphous
Slow evaporation 2 Amorphous
Vapor-solid diffusion 6 meglumine salt Type A
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Method . Sﬁi;ifjen g Result
Vapor-solution diffusion b Amaorphous, gel
Slow cooling 2 Meglumine salt Type A, amorphous
Grinding 3 Meglumine salt Type A
Total 50 Meghimine salt "E;jc A, amorphous,

Awnti-solvent Addition
About 20 mg of meglumune salt Tvpe A was dissolved in 0.5 ~1.0 mL solvent to
obtain a clear solution and the solution was magnetically stirred followed by addition of anti-

solvent until precipitant appeared. The samples were isclated via centrifugation. The solids

5
were isolated for XRPD analysis. Results m Table 68 showed that Meglumine salt Type A
was obtaned.
Table 68: Swmmary of anti~solvent addition experiments
Solvent Anti-solvent Result
MIBK Meghimine
MeOH PAC Meglumine salt Tvpe A*
CPME Meglumine salt Type A*
MTBE Meglumine salt Tvpe A*
DMSO ACN Meghimine salt Tvpe A
DCM Meglonuine salt Type A
H:0O IPA Meglumine salt Type A"
10
Sturry ar RT

About 20 mg of meglumine salt Type A was suspended in 0.5 mL of solvent in an
HPLL glass vial. After the suspension was stirred magnetically (~1000 rpm) for ~7 days at
RT. the remaining solids were centrifuged (106000 rpm, 2 min) for XRPD analysis. Results
15 summarized in Table 69 indicated that Meglummne salt Type A and gel-like samples were

obtamed.

Table 69: Summary of slutry conversion experiments at RT

Solvent (v/v} Resuit

MeOH Meglumine salt Tvpe A¥
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Selvent (v/v)

Result

EtOH
Acetone
MIBK
EtOAc
MTBE
THF
1 4-Dioxane
ACN
BCM

EtOH/m-beptane (1:1)

IPA/IPAC (I D)

DMSO/CPME (1: 1)
MeOH/ Anisole (1. 1)
ACNALO (92:8, 20~0.83

Meglumine salt Type A
Meghumnine salt Type A
Meglumine salt Type A
Meglamine salt Type A
Meglumine salt Type A
Meglamine salt Type A
Meglumine salt Type A
Meglumine salt Type A
Meglumine salt Type A
Meglunune salt Type A
Meglumine salt Type A
Gel*

Meglumine salt Type A*

Meglumine salt Type A

*: Clear solation was cbtained after shurey at RT for 4 days, shirry at §°C for 2 days, shurry at -20°C

for 1 day and evaporation in the air.

Slurey at 30 °C

5 About 20 mg of meglumme salt Type A was suspended 1n 0.5 mL of solvent in an

HPLC glass vial. After the suspension was stirred {1000 rpm) for about 7 days at 30 °C, the

remaining solids were centrifuged (10000 rpm, 2 min) for XRPD analysis. Results

summarized 10 Table 70 indicated that Meglumine salt Type A was generated.

10 Table 70: Summary of slurry converston experiments at 50 °C

Solvent (v/v}

Result

iPA
MEK
IPAC
2-MeTHF
Anisole
CHCEs
Toluene
EtOH/Acetone (1:1}
THF/HO (4113

142

Meglunune salt Type A
Megluoine salt Type A
Meghimine salt Type A
Meglumine salt Type A
Meghimive salt Type A
Meglumine salt Type A
Meghumine salt Type A
Meglamine salt Type A

Amorphous*®
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Solvent (viv} Result
DMACEDAC (1:2) Meglumine salt Type A

Slow Evaporation
Slow evaporation experiments were performed under 2 conditions. Briefly, ~20 mg of
meglumine salt Type A was dissolved i 2.0 mL of solvent in a 3-mL glass vial. The

resufting sofutions were subjected to slow evaporation at RT with vials sealed by Parafilm®

[

and poked with 4 pinholes. The solids were tsolated for XRPD analysis and the results

summarized in Table 71 indicated that amorphouas was obtained.

Table 71: Suramary of slow evaporation experiments

Solvent Result

MeOH Amorphous
EtOH Amorphous

10
Solid Vapor Diffusion
Solid vapor diffusion experiments were conducted using 6 different solvents.
Approximately 20 mg of megluroine salt Type A was weighed into a 3-mL vial, which was
placed nto a 20~-mL vial with 4 mL of volatile solvent. The 20-mL vial was sealed with a cap
15 and kept at RT for 7 days allowing solvent vapor to interact with sample. The solids were
tested by XRPD and the results summarized in Table 71a showed that Meglumine salt Tvpe
A was obtained.

Table 7la: Summary of slow evaporation experiments

Solvent Result
EiOH Meglumine sait Type A
Acetone Meglumine salt Type A
EtOAc Meglumne sait Type A
THF Meglumine sait Type A
DCM Meghumine salt Type A
DMSO Meglumine salt Type A

20 Liquid Vapor Diffusion

Approximate 20 mg of meglunune salt Type A was dissolved 1 0.6-1.0 mL of
appropriate solvent to obtain a clear solution in a 3-mL vial (0.45 um PTFE filter was used
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for filtration if ot completely dissolved). This solution was then placed jnto a 20-mL vial
with 4 mb of volatile solvent. The 20-mE vial was sealed with a cap and kept at RT allowing
sufficient time for organic vapor to interact with the solution. The precipitants were isolated
for XRPD analysis. The results summarized in Table 72 showed that Meglamine salt Type /

5 were observed.

Table 72: Sunwnary of hquid vapor diffusion experiments

Solvent Anti-solvent Result
MTBE Amorphous*
Acetone o .
HO Amorphous*®
PAC Gel*
1.4-Dioxane Toluene Gel*
iPA Gel*

Siow Cooling
10 Slow cooling experiments were conducted in 2 solvent systems. About 20 mg of
meglumine salt Type A was suspended in 1.0 mb of solvent in a 3-mk. glass vial at RT. The
suspension was then heated to 50 °C, equilibrated for about 2 hrs and filtered to a new vial.
Filtrates were slowly cooled down to 5 °C at 2 rate of 0.1 °C/min. The obtained solids were
kept 1sothermal at 5 °C and then solids were tested by XRPD. Results sunumarnized 1n Table

15 73 indicated that Meghimine salt Type A were obtained.

Table 73: Summary of slow cooling experiments

Solvent Result
IPA Amorphous®
Acetone Meglumine salt Type A*

"1 No solid was obtained after cooling to 5 and storage at -20 °C for 3 days. The sample was
transferred to evaporation in the air.

Grinding

Grinding expertinents were performed with or without solvent addition. Approxiumate
20 mg of meglurine salt Type A was weighed into the mortar. 10 pL solvent was added wto
the mortar. The solids were grinded for 3 mun. The solids were isolated for XRPD analysis.

25 Resulis summanzed m Table 74 showed that ondy Meghumine salt Type A was obtained.
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Table 74 Sumysary of Grinding Experiments
Solvent Result
NA Meghunine salt Tvpe A
HO Meglumine salt Type A
EtOH Meghooine salt Type A

Polymorph Screening for Freeform

A total of 30 polymorph screening experiments were performed on Compound 1

5 freeform Type D using different solvent mediated crystallization or solid phase transition
methods. The methods ntilized and orystal forms identified are sammarized m Table 75.
Table 75 Summary of polymorph screening experiments for Compound 1 Freeform
Method No. of Experiments Results
Anti-solvent Addition 8 Frocform Type C/E/O/,
amorphous, gel
Sturry at RT 10 Freeform Type B/C/DVEF/G
Sharry at 50 °C 10 Frecform Type B/C/D/H/
Slow Evaporation 6 Frectorm Type B/C/E//L
Solid Vapor Diffusion 6 Freeform Type A/DA/K
Ligund Vapor Diffusion 6 Freeform Type B/C/E/TK
Slow Cooling 4 Fref:ﬁ;zxﬂ:ﬁ;%g;}ij/ﬁ@,
Total 50 Fm@fmm "{‘ype Bv!
amorphous, ecl
10 Anti-solvent addition
For each experiment, about 20 mg of starting material was weighed into a 20-mbL
glass vial, followed by the addition of 0.5-1.0 ml. corresponding solvent to dissolve the
compound. The samples were filtered using a PTFE membrane (pore size of 0.45 wm) into a
new glass vial. A clear solution was obtained and magnetically stirred at the speed of 1000
15

rpim. Subsequently, the relative anti-solvent was added to the solution to induce precipitation.
The solids were 1solated for XRPD analvsis. Results sumumarnized in Table 76 showed that

freeform Type C/E/O/E+H], amorphous and gel were obtained.

Table 76: Sumumary of anti-solvent addition experiments
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Solvent Aunti-selvent Results
H,0 Amorphous
DMSO Toluene Fl'@(?fo(!;l Type
Anisole Gel”
CHCL Freef?f; Type
McOH H.O Freeform Type B
MTBE Frecform Type E
n-Heptane Freeform Type €
Acetone

CPME

Freeform Type
%

C

*: No solid was oblained afler anti-solvent addition and slurry at 5/~20 °C for one day. The samples

were transferred 1o evaporation in the air;

# No solid was obtained after anti-solvent addition and sturry at 5/-20 °C for one day. The samples
were transferred to evaporation in the air and vacuume-evaporation at 50 °C.

Sturry at RT

Sturry conversion experniments were conducted at RT m different sotvent systers. For

cach experiment, about 20 mg of starting material was suspended in 0.5 mL corresponding

solvent in an HPLC glass vial. After the suspension was magnetically stirred at RT (~1000

10 rpm) for ~7 dayvs, the remaining solids were isolated for XRPD analysis. Results summarized

mn Table 77 showed that freeform Type B/C/DVE/F/G were obtained.

Table 77: Svmmary of shury conversion experiments at RT

Solvent {v/v}

Results

Acetone
1,4-Dioxane
DBCM
ACN
EtOAc
IPA/Acetone (1.1}
DMSO/ML0 (1:4)
MeOH/MTEE (1. 1)
EtOH/HLO (ae~0.3)
EtOH/H0 (a0~0.7)

Freeform Type C
Freeform Type D
Freeform Type F
Frecform Type C
Freeform Type C
Freeform Type €
Freeform Tyvpe G
Freeform Type E
Freeform Type B

Frecform Type B
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Murry at 30°C

Slurry conversion experiments were conducted at 50 °C w different solvent systeras.
For cach experiment, about 20 mg of starting material was suspended in 0.5 mL
corresponding solvent in an HPLC glass vial. After the suspension was magnetically stirred at
50 °C (~1000 rpm) for ~7 days, the remaining solids were isolated for XRPD analysis.

Resulis sumumarnized in Table 78 mdicated that frecform Type B/C/D/H/T were produced.

Table 78: Summary of slarry conversion experiments at 30°C

Solvent {viv} Results
IPA Frectorm Type C
PAc Freeform Type C
Auntsole Freeform Type H
2-MeTHF Frecform Type B
Toluene Frecform Type 1
MEK Freeform Tyvpe C
EtDAc/ACN (1 1) Freeform Type €
1 4-Dhoxane/HO (1: 1) Freeform Tope D
THE/CHCL (10D Freeform Type D
EfOH/CPME (1 D) Freeform Type B

Slow Evaporation

Slow evaporation esperiments were performed under six conditions. For each
experiment, around 20 mg of starting material was weighed into a 3-mL glass vial.
Corresponding solvent was added, and a solution was obtained. The samples were filtered
using a PTFE membrane {(pore size of 0.45 pom) into a new 3-mL glass vial. The vial was
covered with Parafilin with 4 pinholes to let the solvent evaporate slowly at RT to induce
precipitation. The tsolated solids were tested by XRPD. As summarized in Table 79, freeform

Type BAC/E/J/L were generated.

Table 79: Suramary of slow ¢vaporation experniments

Solvent {(v/v}) Solid Form

EtOH Freeform Type B
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Selvent {viv) Solid Form
Acetone Freeform Type L
EtQAc Freeform Type €
DCM Freetorm Type ¥
ACNHLO (1D Freeform Type C
MeOH/CHCL (1.1 Freeform Type E

Sofid Vapor Diffision
Solid vapor diffusion experiments were conducted using six solvents. For cach

experiment, about 20 mg of starting matenial was weighed nto a 3-mL vial, which was

5 placed into a 20-mE vial with 3 mL of corresponding solvent. The 20-mL vial was sealed
with a cap and kept at RT to allow the solvent vapor to interact with the solid sample. The
isolated solids were tested by XRPD. The results sumamarized i Table 80 indicated that
frecform Tyvpe A/D//K were obtained.

10 Table 80: Summary of solid vapor diffusion experiments
Selvent Solid Form
H0 Freeform Type D (peak shift)
IPA Freeform Type A + peak
Acctone Freetorm Type D
DBCM Freeform Type §
1.4-Dioxane Freeform Type D
DMSO Freeform Type K

Liquid Vapor Diffusion
For cach experiment, about 20 mg of starting material was weighed mto a 3-mL vial.
0.6~1.0 mL solvent in the table was added to get a clear solution. The vial was scaled into the
15 20-ml glass vial with 4 mL of relative anti-solvent and the system was kept at RT to allow
the solvent vapor fo interact with the solution. The isolated solids were tested by XRPD. The

results summanized in Table 81 indicated that freeform Type B/C/E/VI/K were obtained.

Table 81: Summary of hiquid vapor diffusion experiments
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Selvent Anti-solvent Results
DCM n-Pentane Freetorm Type J
EtOH Freeform Type B

n-Hexane .

Acetone Freeform Type |
EtQAc Froeform Type C*
MeOH MTBE Frecform Type E*

Freeform Type K +

DMSO peal

*: No solid was observed after hquid vapor diffusion for 12 days and the sample was transterred to

evaporation in the air.

Siow Cooling

5 For cach experiment, about 20 mg of starting material was suspended in 1.0 mL of

corresponding solvent in a 3-mL glass vial at RT. The suspension was transferred to slurry at

50 °C on a magnetic stir plate with the speed of 1000 rpm. The sample was equilibrated at 50

°C for 2 hrs and filtered using 2 0.45 um PTFE membrane. Subsequently, the filtrate was

siowly cooled down from 30 °C 1o 5 °C at a rate of 0.1 °C/min. The sample was stored at S °C

10 before XRPD analysis. The results summarized in Table €2 mdicated that freeform Type

B/C/D and amorphous were obtained.

Table 82: Summary of slow cooling experiments

Solvent Results
ACN Amorphous®
EtOH Freeform Type B
2-McTHF Freeform Type D {peak shift)y*
EtQAc Freeform Type C*

*: Clear solution obtained frow slow cooling was transferred to storage at 20 °C.
15

Instruments and Methods

XRPD

For XRPD analysis, PANalvtical Empyrean and X' Pert3 X-ray powder diffract meters were

20 used. The XRPD parameters used are listed i Table 83,
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Parameters

Reflection XRPD

VT/VH XRPD

¥X-Ray wavclength

X-Ray tube setting
Divergence slit
Scan mode
Scan range {26/}
Step size (26/%)
Scan step time (s}

Test time

Cu, Ko
Kol (A): 1340598
Ko2 (A): 1.544426

mtensity ratio Ka2/Keal: 0.50

45KV, 40 mA
1/8°
Continuous
30~ 4¢P
0.0263
46 67

Smin (4 s

45 kV, 40 mA
Automatic
Contingous

37~ 4¢°
0.0167
33.02

WmniZs

TGA and DSC

TGA data were collected using a TA Discovery 3500 TGA from TA Instruments.

5 DSC was performed using a TA Discovery 2500 DSC from TA Instruments. Detailed

parameters used are listed in Table 84.

Table 84: Parameters for TGA and DSC test

Parameters TGA BsC
Method Ramp Ramp

Sample pan
Temperature
Heating rate

Purge gas

Aluminum, open
RT-300°C
10 °C/mn

N2

Aluminur, crimped/open
25°C-250°C
10 °C/min
N

10 DVS

DVS was measured via a SMS (Surface Measurement Systems) DVS Intrinsic. The

relative humidity at 25 °C were calibrated against deliquescence point of LiCl, Mg{NGs)2 and

K. Parameters for DVS test are listed 1n Table 83,

15 Table 85: Parameters for TGA and DSC test
Parameters Valoes
Temperature 25
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Sample size 10-20 mg
Gas and flow rate N2, 200 mL/min
dm/dt 0.002%/min
Min.dm/dt stability duration 10 min
Max. equilibrium time 180 min
RH rance RT~95%RH~0%RH~95%RH {(frecform Type A}
ans 0%RH~95%RH~0%RH (other samples)

RH sten size 10% {90% RH-0% RH-90% RH)
IV tep St 5% {95% RH-90% RH and 90% RH-95% RH)

PLM
PLM picture was captured on Axio Lab. Al upright microscope, purchased from Carl

Zeiss German.

5
Sofution NMR
Solution NMR was collected on Bruker 400M NMR Spectrometer using DMS(-d6.
HPLC

10 Agilent 1260 HPLC were utilized and detailed chromatographic conditions are histed

int Table €6 and Table 87.

Table 86: HPLC methods for punty test

Agilent 1260 (DAD)
Genimi C18, 150=4.6 mm, 3.4 pm

Parameters

Coloma
A G.037% TFA in Ho0
B 0.018% TFA in ACN
Time {min) YeB
0.0 i0
Mobile phase 16.00 80
19.00 100
2500 100
21.01 10
23.00 10
Rum time 23 .0 min

Flow rate 1.0 mi/min
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Parameters Agilent 1260 {(DAD)
Injection volume 3ul
Detector wavelength 220 nm
Column temperature 40°C
Sampler temperature RT
Biluent ACNH0 (111, v/iv}

Table 87: HPLC methods for solubility test

UPLC Agilent 1260 (DAD)
Column Genimi C18, 150x4.6 mm, 3.4 pm
A 0.037% TFA m HO
B 0.018% TFA m ACN

Time (min}) B
Mobile phase 000 2
5.00 6
6.00 60
6.01 24
8.00 210
Run time 8.0 min
Flow rate 1.0 mi/min
Injection volume 2 ul
Detector wavelength 220 am
Column temperature 40°C
Sampler temperature RT
Biluent ACNARO (11, v/v)
iC

ThermoFisher [CS-1100 1on chromatography was utilized and detailed IC parameters
were listed in Table 88 and Table 89

Table 83: I{ parameters for stoichiometnc test {anion}

Ic ThermoKFisher ICS-1108
Column Diionex IonPac™ AS1I8 RFIC™ {4 x 250 mm)
Mobile phase 25 mM NaQGH
Infection volome 25 ul
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ic ThermoFisher ICS-1100
Flow rate 1.0 mL/min
Cell teroperature 35°C
Colamn teraperature 35°C
Carrent 80 mA
Run time 25 mung

Table 89: IC parameters for stoichiometric test {cation}

18 ThermoFisher [C5-1180
Colunmn Dionex fonPac™ C512A RFIC™ (4 x 250 mm)
Mobile phase 25 mM methancsulfonic acid
Injection volume 25 uk
Flow rate 1.0 mL/mn
Cell temperature 35°C
Cohumn temperature 35°C
Current 80 mA
Run time 7.0 min

5  Example 2. Manufacturing Process of Compound 1 Meglamine Salt Type A

A manufacturing process was developed successfully to prepare Compound | meglumine salt

Tvpe A. The key conclusions during development are shown below:

. Type A was selected as the target form for mamsfactaring process development.

. Solubility studies indicated that Compound | meglumine salt had high solubility inin
10 dunethylsulfoxide (DMSO) at 56°C and solubility decreased with further addition of cthyl
acetate (EA). Therefore, anti-solvent cryvstatiization (DMSO as solvent and HA as anti~
solvent) was promising.
» Chemical stability studics indicated that Compound 1 meglemine salt was generally

stable at high temperatures in both the solution and solid states.

[
¥

. Type A was thermodynamically more stable in different ratio of DMS(V/EA svstem at
different temperature, while Type B was thermodynamically more stable in MeOH/MTBE
systern (see Table 97).

s Type B could be converted to Tvpe A by shurryving in EA or other organic solvents at

25°C or 50°C.

[y
(A3
[¥%]
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. The crystallization process was finalized in DMSO/EA = 4V/24V after detailed
studies. Stress tests indicated that the equvalent of meglomine was suggested to be 1.0-1.5 to
ensure the vield of erystallization. Other stress tests indicated that cerystallization 1o
DMSO/EA (4V/24V) system was robust,

5 e Jet-milling with different condition could deliver solids of varying PSD (Do 5-20
).
Table 97: Competitive expenments of Tvpe A and Type B in different solvent system at

different temperature

input forms

Experiment ID Solvent sysiem T{°Cy XR¥D (1 d)
{3:1 vatio}

PE10226-18-FPA-] EtOH

PS19226-18-FPA-2 LA

PS10226-18-FPA-3 MeCON Torm A

PS10226-18-FPA-4 Acetons .

£810226-18-FPA-3 THE *

P810226-18-FPA-6 MeOH/MTBE (6v/2v)

P510226-18-FPA-7 MeOH/MTIBE (5v/6v) Form B

PS19226-18-FPA-8 MeOH/MTRE (6v/15

Form A/B

PS10226-18-FPA-14

PS10226-18-FPA-15

PE10226-18-FPA-16

MeOH/MTRE {6v/2v)

MeOH/MTBE {6v/6v)

MeOH/MTBE {(6v/15v)

PS10226-18-FPA-9 HiOH

PS10226-18-FPA-10 BA

PE10226-18-FPA-11 MeCN Form A
PS10226-18-FPA-12 Acetone -
P519226-18-FPA-13 THF .

form B

16 The manufacturing process of Compound | meglumine salt Type A 1s shown below:
i Dissolve Compound 1 (1X) and meglamine (1.0-1.1 eq.} in 7V BDMSO/EA (Iv/lviat
30°C
2. Polish filter
3. Rinse with 1V DMSO/EA (Iv/iv)
15 4 Adjust to 50°C

5. Charge 10V EA
6. Add 0.5% seed (Compound | meglumine salt Type A)
7. Stirfor2 h
8. Add IOVEAforSh
200 9 Stirat 50°C for 2 h

10 Coolto 5°C for 9 hil.Stirfor 6-12 h
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12, Filter the suspension
13, Wash wet cake with 44V EA
4. Dryunder vacuuwm at 30°C for 6-24 b
Scale up production batch at 3.5 kg was carried out. After work up, 6.3 kg of
Compound 1 meglumine salt Type A as off-white powder was obtained with 99.4% purity in

85.8% 1solated vield.

Example 3. Single Crystal Structure Determination of Compound 1 Meghumine Type A

Summary

The needle-like single crystal sample of Compound | meglumine salt Type A was
crystallized from MeOFH by slow evaporation method using the meglumine salt Type A
sample as staring material. SCXRD characterization indicated the single crystal belonged to
monochinic crystal system and P21 space group. The unit cell dimensions were deternuned as
{a=983990(10) A, b= 11.0578(2) A, ¢ = 35.6500(4) A, 0 =90°, §=92.3940(10)°, y = 90°,
V =23875.61(9) A3}. Single crystal structure determination showed the asymmetric unit of
the erystal structure was comprised of two Compound 1 anions (-1 charge), two meglumine
cations {1 charge) and a water molecule with occupancy of 0.3 {i.¢. the total number of
water molecule 1s 0.3}, which mdicated the acid/base molar ratio of the Compound |
meglamine salt Tyvpe A is 1.1, and the compound 1 meghumine salt Type A single crystal
structure contained 0.15 crystalline water.

The single crystal sample of Compound | meglumine salt Type A used for SCXRD
characterization was obtained from slow evaporation crystallization method. The experiment
details are elaborated below.

To a 3 mL glass vial were added 48.5 mg Compound 1 meglumine salt Type A
starting material and 0.5 ;. MeOH. The sample suspension was magnetically stirred for ~20
bhrs, after which 1t was filtered by syringe and syrmge filter (0.45 um PTFE filter membrane).
The filtrate was transferred to a clear 4 mb shell vial (44.6 mm x 14.65 num). The shell vial
was covered by PE-Plug with one pinhole on it and enclosed into a 20 mL glass vial with 3
mi PEG-400 (absorbent). The 20 mL glass vial was sealed by cap and placed in fame hood
to perform liquid vapor diffusion in a confined space. After 1 day, a cluster of needle-like
crystal was obtained. XRPD characterization indicated the obtained needle-like single crystal

was Compound tmeglurnine salt Type A.

Single Crystal Structure Determination

15

(4
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A suitable single crvstal with suntable size and good diffraction qualitywas cut out and
selected from the needie-like crystal sample and characterized by single-crystal X-ray
diffraction. The structure of the single erystal was deternuned successfully. The crystal
systemn of the single crystal was monochinic and the space group was P21, The unit cell

5 dimensions were determined as {a = 9.83990(10) A, b = 11.0578(2) A, ¢ = 35.6500(4) A, «
=G(°, B = 92.3940(10)°, y = 90°, V = 3875.61(9) A3}. Other crystallographic data and the
refinement parameters are listed in Table 118

The asymmetric untt of the single crystal structure was comprised of two Compound

1 (-1 charge), two meglumine cations (+1 charge) and a water molecule with occupancy of

10 0.3 (e the total mumber of water molecule 15 0.3), which mdicated the acid/base molar ratio
of the Compound 1 meglumine salt Type A 15 111, and the Compound 1 meglunune salt Type
A single crystal structure contamed 0.15 crystalline water. 1t is worth noting that the
wdentification of water molecules in this crvstal stracture is mainly based on: 1) In the process
of single crystal structure solving and refinement, it was found that after modeling all the

15 atoms of the Compound lanions and meglumine cations, there was still an obvious residual
clectron density peak (Q1=1.0 ¢ A-3) in the difference fourier map. This latgest residual
electron peak usually suggested that a potential solvent molecule (water molecule) may exist
i the crystal structure. 23 Further Solvent Mask analysis showed that the largest residual
electron density peak 1 was located in a small lattice void (void volume = 20 A-3) of the

26 single crystal structure and the number of clectron in this void was about 3 ¢-, which was
equivalent fo the clectron number of 0.3 water molecules (every water molecule contains 10
electrons). Therefore, the Q1 peak was assigned as the oxygen atom (O1W) of water
molecule and the atomic occupancy was refined as (.3, After modeling the water molecule 1o

the simgle crvstal structure model, the residual factor (R1) of final structure model 1s

3
(o4

sigmficantly improved (from 4.51% to 3.96%;, and other refinement parameters are all
reasonable. These indicated the rationality of the existence of the water molecule in the
structure.

The atomic thermal ellipsoid plots (ORTEP drawing) of the two Compound lanions
{erystaliographically independent) in the above asymmetric untt diagram are shown in Figure

36 34 and Figure 3 5, respectively. The sigle crvstal structure data confimmed the stereo-
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chemical structure of the Compound Imeglumine salt. The absolute configurations of chural
atoms in the meglimine cation were determined as {C2{R), C3(8), C4(5), C5(8)}7 .

The unit cell diagram of the Compound | meghumine salt Type A single crystal structure
shows that adjacent Compound 1 anions and meglumine cations are connected with each
other by hydrogen bonds. The corresponding hydrogen bond information are listed in Table
119. Figure 173 shows the calculated XRPD pattern of the Compound 1 meglumine salt Type
A single crystal structure model and the experunental XRPD patters of the single crystal
sample and the Compound Imeglumine salt Tyvpe A reference. The comparison result showed

that they were in good agreement with each other.

Tables of non-hydrogen atomic positional parameters, anisotropic displacement factor

coctficients, bond distances, bond angles, torsion angles, hyvdrogen atom coordinates and

soecupancy information are provided below.

~

Table 118 Crystallographic data and refinement parameters of the Compound 1 meghimme

salt Tvpe A single crystal

Empirical formula

CagHaaFN-OsS « 0.15H0

Formula weight

777.86

Temperature 298 74(10) K
Wavelength Cu/Ka (= 1.54184 A)

Crystal system, space group

Monochnic, P21

Unit cell dimensions

a = 9.83990¢10) A
b=11.0578(2) A
o =336500(4) A

o= 90°
£=1923940(10)
’y == 900

Volume 3875.61(9) A?

Z, Calculated density 4, 1333 gleny’

Absorption coefficient 1.296 mm™

FO00)

1640.0

Crysial size

0.10 x 0.03x 0.01 mm?®

N

! The Flack parameter x{) was refined to 0.008(8). The standard uncertainty (u) < 0.04. The ixi was closed

to 0 and ix} < 3p (m general, [
determination. In addition, e
P3(true) = 1.000, P3{rac-tw

structure detemination. (Reference: Flac

<{.1). This Flack para
ian statistics on B
= {.0E+00, P3(false) =

voet differences (Hooft y =

k HID. AciaCry

0.0E+00) alse indicate the val
st. A39(1983), 876-881; Flack H.D,

nieter showed the validity of the absolute structure
04(7), P2(trus) = 1.000,
idity of the absolute

Bernardineili, G.. CHIRALITY. 20Q2008), 681-690; Hode RW. W, Straver, L.H. and Spek, AL L

Appl. Cryst. 41(2008), 96-103).
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2 Theta range for data collection

4.962 10 144.248

Limiting ndices

-12<h=12
-12<k<13

-43 <1< 43

Reflections collected/Independent
reflections

836496/14708 {Rine=0.0381, Ragma = 0.0301]

Refinement method

Full-matrix least-squares on F2

Completeness 96.68 %
Data / restraints / parameters 14708/1/1015
Goodness-of-fit on /7 1.056

Final ¥ indices {1 > Zsigma(l}}

K= 00396, wky = 0.1064

Final R indices {all data]

Ry=0.0420 wiz = 0.1080

Largest diff. peak and hole

0.31/-0.3847

Flack parameter

0.008(8)

Bayesian statistics on Bijvoet differences’

Hooft v = 0.004(7), P2{truc)=1.000,
P3{truc) = 1.000, P3(rac-twin) = 0.0E+00,
P3false) = 0.0E+00

Table 119 H-bond table of the Compound I meglumine salt Tvpe A single erystal structure

model
Type B-H-A d(D-HYA  d-AYA  dD-AYA  (D-H-A)Y
Intramolecudar NID-HIDA--035D (.89 2.3 2 .806(3) 169
Intermolecular NID-HIDA--NSA™ 0.89 247 2.977(3) 150
Intermolecular  GIC-HIC-0O2D 0.82 1.94 2.734(3) 163
Intermolecular  OID-HID-03C (.82 1.93 2.682(3) 152
Intramoleconlar  NID-HIB--02A4% 0.89 2.57 3.054(3) 113
Intermolecular NID-HIB-(3A™ 0.89 1.92 2.792(3) 167
Intermolecnlar  O2C-H2C--05D% 0.82 2.60 2.8Gi(3) 165
Intermolecular  O2D-F2D--02CH 0.82 198 2.801(3}) 177
Intermolecular NI1C-HICA-(Q3B% (.89 1.85 2.720(3) 166
mtermolecular  O3C-H3C-- 03D 0.82 96 2.775(3) 171
Intenmolecular  O3D-H3D--03CY 0.82 248 2.992(3) 172
Intramolecalar  NIC-HICB-03C 0.89 241 2.822(33 108
Itermolecular NIC-HICB--NSB™ (.89 2.14 2.949(3) 150
Intermolecnlar  O4C-H4C- 01D 0.82 2.04 2.790(3) 152

2 Caleulated by PLATON (version: 140621). Reference: Hooft, R.-W W, Straver, L.H. and Spek, A L. J.
Appl. Cryst. 41(2008), 96-103.
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Type D-He-A HD-HYA  d(H-AYA dD-AYA (D-H--AYC
Intermolecnlar  O4D-H4D-QI1CH .82 2.01 2.711(3) 144
Intermolecular  QSC-HSC--Q2A 0.82 1.84 2.640(3) 164
Intermolecular  O3D-HSD--(2B 0.82 1.83 2.638(3) 167

sion: 140621}, (Analysis of Potential Hydrogen Bonds with
HYFR(A0.12 Ang., D-HA > 100.0 Deg). Symmeiric

: 12y P, -1y, 2 2y, L2y, P(1x, 124y, 1-
-, =324y, 1-2):

Calenlated by PLATON program (ver
(D AYRENRAF 050 Ang., d
operation code VG, 324y,
. N
z};m(ﬁ—x, -2y, t-z),

Single Crystad Diffraction Data Collection

A suttable single crystal with suitable size and good diffraction quality was cut out
and selected from the needle-like single crvstal sample of the Compound 1 meglunune salt
Type A and wrapped with Paratone-N (an oil based crvoprotectant). The selected single
crystal was mounted on a Cryoloop and fixed on the goniometer head with a random
orientation. Preliminary examination and data collection were performed on a Rigaku
XtaLAB Synergy R (Co/Ko X-ray radiation, A= 1 54184A) diffractometer at room
temperature.

Cell paramceters and orientation matrixes for data collection were retrieved and refined
{T-vector algorithm) by CrysAlisPro (version: 1.171.42 5 1a) software using the setting angles
of 26530 reflections m the range 2 481° <6 < 72.124° The data were collected to a mimmum
diffraction angle (8) of 2.447 ° and a maxinmum diffraction angle (8} of 72.009°. The
completeness of data collection is 96.68%. The mean Uo of the collected data is 33.2 and the

bighest resolution is truncated at 0.81 A,

Single Crystal Diffraction Data Reduciion

Frames were mtegrated with CrysAlisPro {version: §.171 42 51a). A total of 83696
reflections m the range 2 481° <8 < 72.124° were collected, of which 14708 were unique.
Lorentz and polanization corrections were applied to the data. An empirical absorption
correction was performed using CrysAlisPro (version: 1.171.42.51a) using spherical
barmonicsas implemented 10 SCALE3 ABSPACK. The absorption cocfficient p of this
material is 1.296 mm-1 at this wavelength (A== 154184 A) and the minimum and maximom
transmissions are $.71658 and 1.00000, respectively. Intensities of equivalent reflections
were averaged. The average agreement factor of all cquivalent reflections (Rint) was 3.81%

based on intensity.
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Methods of Single Crystal Structure Solving and Refinement

The structure was solved in the space group P21 with the ShelXT {(version: 2018/2)
structure solution program using [utrinsic Phasimg method and refined with ShelXL (Version
2018/3) refinement package using full-matrix least-squares on F2 contained in Olex2
(version: 1.5}, All non-hydrogen atoms were refined anisotropically. The nitrogen-bonding
and oxygen-bonding hydrogen atoms were found from Fourier map, and refined isotropically
and positionally. Other hydrogen atoros were calculated geometrically and refined using the

riding model.

Saftware jor Calowlation of XRPD Pattern
The calculated XRPD patiorn was generated for Cu radiation using Mercury {(version:
4.3.1} program and the atomic coordinates, space group, and unit cell parameters from the

single crystal structure.

Software for Single Crvstal Structure Visualization
The crystal stroctare representations were generated by Olex2 {version: 1.3) and
Diamond (version: 3.2k). The thermal ellipsoids drawing was generated by ORTEP-IH

{version: 2014.1) software.

Instruments and Parameters

The PLM mmage of the Compound | meglumine salt Type A single crystal sample
was captured using OLYMPUS §ZX-7 stereoscopic microscope. The XRPD data were
collected by PANalytical Empyrean X-ray diffractometer at room temperature. The single
crystal X-ray diffraction data was collected by Rigake Xtal AB Synergy R diffractometer at
room temperature. The SCXRD strument and the XRPD mstrument parameters arc shown

i Table 120 and Table 121, respectively.

Table 120 SCXRD wnstrument parameters

Instrument Rigake Xtal.AB Synergy R

Photonlet R (Cu) X-ray Source
{Co/Ke: 1.54184 A)
Detector Hypix 6000C detector
Goniometer Four-circle Kappa Goniometer

Cryostream-800 Plas
{80~300K)

X-ray sources generator

Low Temperature Devices

160
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Software package CrysAlisPro

Table 121 XRPD instrument parameters

Instrument PANalytical Empyrean
Model Reflection mode
Cuk,

Koi(A): 1.540598
Koo(A): 1.544426
Koo/Koy intensity ratio: .50

X-Ray wavelength

X-Ray tube setiing 45KV, 40mA
Divergence shit {%) 1/8
Scan mode Contimious
Scan range (¢ ZTheta) 3~40
Counting time {s) 466635
Step size (7 2Theta) (.0263
Test time (ums) About 5 min

Table 122 Fractional atomic coordinates (<104} and equivalent isotropic displacement

parameters (A2 x 103) for the Compound 1 meglumine salt Type A single crystal structure

model

Atom x ¥ z Ufeq}
SiB 2833.4(1%) 12638.3(11} 7916.8(3) 79.6{3)
SiA 12665.3(14) 273TAY 2062.5(3) 89.5(4)
O5C 8168.6(19) 334,901 4221.7(6} 41.8(4)
03D 8965.5(17) 87474018 4874.0(5) 42.844)
02C 6373.2(18) 2235.2(1%) 3417.5(6) 45.4(4)
O3A 11688(2) 1422.3(19) 3351.4(6) 48.9(5)
05D T834(2) 10037.8(18) S775.8(6) 48.2(5)
03C 8496.6(19) 3845.0(1%) 4757,2{6} 48.6(5)
01C 6150(2) 4828(2) 8328.6(1) 52.6(5)
01D 9139.6(18) 6079.6(18) 4531.7(6} 45.8{4)
04C 9382(2) 15852(2) 4799.4(6} 54.3(5)
02D 6293.7(1%) 6483(2) 4761.8(6} 53.7(5)
2B S033(2} 9849(2) 6149.8(T) $61.2{6)
N3A 13712 -5365(2) 2491.1(6} 43.3(5)
04D 6270.3(19) 9567.3(19} 5G54.7(Ty 51.9(5)
O3B 3344¢2) 3614.5(1%) 6521.2(6) 51.7(5)
N3B 3862(2) 14294(2} 5654.9(6} 41.1{5)
NIiD 8674(2) 8536{2) $230.4(6} 42.8{5)
O2A 10122{3) 99142} J778.8(T) 64.5(6)
N4A 13136(2) -2968(2) 2963.7(6} 38.3(5)
N4B 1955(2) 12817(2} $988.2(6} 48.4(5)
NIiC 686%9(2) 1417¢2) 3774.5(6} 37.7¢4)
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Atom X ¥ zZ Hieg)
N3A 121492} -4285(2) 3344.3(6) 41.5(5)
N3B 198242 15267(2) 7493.5(Ty 43.3(5)
C228 3483(3; 13137(2) 6354.6(T) 36.3(5)
C218 278 12266(2) 1756.6(7) 35.7(5)
C28B 4637(3) 11568(2) 6254.3(T) 38.4(5)
CaC Te8UD 188%(2) 4317.8(7) 33.2(3)
C20A 12872(3) -4153¢3) 3065.2(T) 40.1(6)
C20A 11358(2) -645(2} 3498.0(T) 36.0(5)
C21A 12351(2) -2277(2} 3197.8(7) 35.0(5)
248 1868(3; 11836(3) TE92.5(8) 49.9(7)
278 4448(3; 12782(3) 6308.7(7} 39.4(5)
Col 6191(2} 1848(3) 4191. 8T} 38.2(5)
FIB 5748{4; 11663(4) 8842.3(11) 136.6(14)
C4C 79392} 171442} 4737.3(7} 37.49(5)
C30A 12135%(3) -1846(2} 3227.4(T} 37.1(5)
C3iB 41173} 93513y 6365.4(8} 39.4(5)
NZA 19676(3) -6064(3) 1325.5(8) 6177
C3C TESUL 2966{2} 4889.8(T} 35.3(5)
O1A 9400(4) -5277(3) 826.2(8) 98.2{11})
{298 39143 19682(2} 6445.8(T} 36.3(5)
C31A H575(3) 690(3} 3546.8(7) 40.6(6)
€238 1078(3) 12393(3) TI67.5(8) 48.3(T)
C5D 7734(2) 9126(2) 5508,1(T) 37.6(5)
CI9A 13685(3) -S174(3) 1873.8(8) 46.8(6)
C4D 6939(2) 86012} 5243.9(8} 38.4(5)
O1B S556(4) 15195(4) 81758.1(%) 97.9(11})
CI4A 11967(4) -6841(3} 1869.9(9} S8.1{7)
C22A 11748(3) -3124(3) 3433.3(7) 37.7(5)
C2C 7492(2} 2876(2} 5311.5(T) 38.2{5)
C30B 2968(3) 11828(2) 6704.3(T) 37.2{5)
C3D 7906(2} 7856(2) 4984.6(7) 34.8(5)
C20B 2156(3) 14128(2) 6812.1(T) 40.5(6)
2D T176(2} 7405(3) 4639.5(7) 41.4{(5)
N2B 4285(3} 15878(3; 8674.1(8} 65.9(8)
CiC 7327(3) 4228¢3) 5474.0(8) 47.9(6)
CI3A 11382(4) ~5995(3} 1476.08(9} 58.7(8)
N6B 2760(5} 18349(4) 79911123 89.1(14H)
C28A 10630(3) -1496(3} 3728.7(8} 43.5(6)
CeD 8124(3) 8162¢3} 5858.4(8) 45.2(6)
Ci3A 11876(3) ~58733) 2115.6(9} 53.2{7)
Ci7A 13965(3) -6124(4) 2277.1{18} 62.4(3)
C27A 108743} -2718(3) 37061 (%) 45.7(6)
Ci7B 3338(3) 13847(3) 7431 .4(8) 52.7(7)
FIA 92014} -173%(4) 1152.8(11) 138.5(16)
C23A 13956(3) -24%1(3) 2665.5(8) 46.2(6)
CiC 4660(3) 1212(3) 3625918} 55.6(8)
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Atom X ¥ zZ Hieg)
CiD 81713 6888(3) 4366.0(8) 49.8(7)
Ci8B 3929(3) 16616(3) 7886.8(9) 38.3(7)
C198 1440(3; 15111(3) 7108.1(% 49.1(7)
CI6A 11723(3) -3518(3) 2505.5(%) 32.5(7)
C24A 13113(3) -1542¢3) 2350.6(8) 48.4(7)
C1i5B8 15894y 16135(4) 8112.9(1) 67.0(16)
{8A 9213(5; -4225(5) 1845111 86.8(12)
C258 1980(4) 18647(4) 7678.6(11} 71.5(10)
CTD 18093(3) 8869(4) 6232.2(11) 62.6{(%)
CISA 13388(3) -6282{4} 1876.3(%) 64.2(9)
C13B 3559(4; 16867(4) 8821.7(1% 63.8(5)
{168 1048(3; 15989(4) 7785.8(10 $635.3(18)
C14B 2991{4; 16741(3) 8127.1{%) 56.8(8)
NeA 12188(5) -468(4} 1951.6(12} 83.2(12)
268 3264(5) 11306(6) 8137.5(12) 88.2{14)
C2B 8166{4} 11678(5) 9624.4(12) 79.712)
C25A 13052(4) -768¢4) 224914 H 73.5(16)
C3A 83494} -3375(4) 8G5.3(11} 70.9(108)
C4B 6583(5) 12081(5) 9126.2(13) 82.3{(12)
LA 18163(5) -GE190(5} 982.2(11} 83.6{13}
o8 4790(5) 16102(5) 9017.59(11) 83.8(13)
C5B 6632(4) 13303(5) 9186.7(11) T4.8(11)
ClA 6033(%) -344(5) 121.6(013) 87.5(13)
C3B 7314(5} 11239(5) 9337.5(14) 92.9(14)
C4A 8383(%) ~2165(8} 867.5(12} 81.7(12)
C8B S764(5) 14139(5) 8551.7(12) 88.3(12)
Ci2B 3362(6} 17957(5; 8717.1(13) 182.6{(18)
NIiB 3556(6) 149232(6) 18668.2(16) 124.08(18)
CI2A 11380(6) -8048(3) 1280.8(12 91.8(16)
C3A 7642(%) -1329(3} 653.2(14) 98.2(13)
C2A 6808(4) ~1767(3} 363.7(12} 79.3(12)
NiA 5415(6) -349(53 ~TT4(14) 118.5(17)
CiB 8946(6) 10844(6) 9861.5(14) 98.7(15)
C6A 7455(6} -3771(5) 5312.4(i6} 183.8(18)
C7B 8276(6) 12896(6) 9691.5(15) 99.2(16}
6B 7492(5} 13651(5) 9475.4(15) 98.8(16)
CHIA 110158 -8137(6} 818.1(16} 135(3)
C10A 10299(8) ~7216(7) 765.7(1%} 138(3)
C26A 11592(5} -1417(6) 1831.2(13; 93.6{15)
CTA 6723(6} -2971(5) 303.3(16} 181.9(17)
CioB 4631(8) 17132(7} 9234.4(15} 136(3}
CiiB 3%10(9) 18G49(7} S088.1(17) 151¢{4}
O1w 11HI2(15) 8297(13 T023(4) 105(4)

Ueq 15 defined as 1/3 of the trace of the orthogonalised Uj; tensor.
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Table 123 Anisotropic displacement parameters (A2 x 103} for the Compound 1 megluntine

salt Type A single crystal structure model

Atom Uy U2 Uz Uss U 7
SIB 0250 | 73907 | 66605 | 65() | 22605 | -5.5(6)
STA 116509, | 74907 | 7386y | 86(5) | -38.6(6) | -16.0(6)
0SC_ | 43.7(10) | 31.6(10) | 50.3(10) | 3281 | S.1() 5.107)
{30 32.2{8) 41.000 531183 5.2{(8) 4.8(7) 13T
02C 30.2(9) | 426(11) | 54.9(11) | 4.8(8) 7.2(8) 2.5(8)
O3A | S90(11) | 329(18) | 4411y | -2.1(8} 7.5(9) 6.6(9)
05D 56.9(11) | 3L3(1L) | 57.2(12) | -2.1(8) | 13501 | 2.58)
03C $0.2(9) | 408(11) | 653(12) | 10.3(9) | -L4(B) | -2.3(8)
O1C | 47.000) | 44.3(12) | 664131 | -5.3(9 5.5(9) 8.5(9)
01D 40.2(9) | 37.9(11) | 563(11) | -L4(8) | -4.8() 1.28)
04C 454(10) | 665(15) | 498(10) | 7210} | -1L3(8) | 202(10)
02D 383(9) | S08(13) | 70.9(13) | 0.3(18) | 13300 | -65(9)
028 | 69.8(13) | 34.6(12) | 814015 | -6.1(10) | 28.8(12) | -5.1(1%)
N3A | 44.3(11) | 435(14) | 4L8(2) | 7608) | -L79) | 4.4(10)
04D 389(9) | 315010 | 78.2014) | 4.5(18) | -5.6(9) 4.9(8)
O3B S72(11) | 332010 | 65.6(12) | -14(0) | 1340 | -3.1(9)
NSB | SLA(L2) | 325012) | 39800 | 0.7 489 | 1200
NID | SL1(12) | 308(12) | 46.7(12) | -2.3(9) 3609 | 2.5(10)
O2A | as(isy | 378(12) | 839(16) | -94(11) | 36.7(13) | -34(11)
NaA U ane(in) | 38.0013) | 36.0010) | -1.9(3) 0.3(8) 2.7(9)
NAB | 41811 | 40.0013) | 39210 | 8.809) 0.5(9) 3.6(9)
NIC 3520100 | 28711 | 48.6(12) | 460} | -6.1(8) 3.9(8)
NSA s | srean [ 3eaan | 120y | 280) 1.6(9)
NAB | ARA(ih) | 449014y | 4B7(13) | BA(0Y | 099 | 7.6(10)
COB | 426(12) | 30203) | 385312 | 2.40) | 769 | -2.3(10)
C2IB | 372010 | 348(014) | 34.5(11) | -8.20) | 619 | 24(10)
C28B | 42.5(12) | 338(14) | 38.8(12) | -BA(10) | 1.3018) | -2.5(10)
C3C | 3a7(11) | 243(12) | 40.8(12) | L8(5) 3.3(9) 0.8(9)
C20A | 45.6(13) | 35.9(14) | 38.1(12) | 26(11) | B.118) | 3.4(11)
CI9A | 374010 | 332414 | 37.3(12) | 25(18) | -38(91 | -2.0(10)
CITA | 3680110 | 343(13) | 33.3010) | 2.0(10) | 4451 | -0.6(10)
C24B | 48.5(15) | 55.8(19) | 45.9(15) | 65(13) | 7.2(12) | -3.0(13)
C27B | 48.4(13) | 3LO(13) | 38.7(12) | 2000 | 01(18) | -5.3(10)
CoC 3L.9(11) | 39.8(15) | 45.8(13) | -05(11) | L4% | 0.5(18)
F1B 16703} 11(3) 125(2) 24(2) T8(2) 27(2)
CaC | 37.4012) | 315(14) | 41.9(13) | 4.8(10) | 0.3(9) | 62(16)
C30A | 40.1(12) | 356(14) | 333(12) | 0.9(10) | -35(9) | -4.0(10)
C3IB | 408(12) | 317014y | 45.6(13) | L6(10) | -0.9(10) | -2.3(10)
NoA L 70.0(18) | 85.3(18) | 48.0(14) | -2.5(12) | -8.9(12) | 8.3(14)
3¢ 1312000 | 305(13) | 43.8(12) | 139 | -3.1(9) 1.40)
O1A 14103) 92(2) | 615(16) | -5.5(15) | -34.6(17) | 46(2)
C9B | 41.2(12) | 302(14) | 36.8(12) | -0.5(18) | 7.60) | 6.0(10)
C3TA | 42403 | 36.3(15) | 42.8(13) | 39(11) | 2.4(11) | -49(1)
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(238 41.4(13) | 54.7(19) | 36.3(15 | 2.9(13) 34010 | 0132
3D 37112} | 294(13) | 46.5(13) | 1.3(10) 6.9(10) 2.6(10)
CI9A S1.5(1%) | 42.4(17) | 45.6(15) | -5.7(12) | -8.1{12) | 1L#12)

C4D 32.2(11) | 295(13) | 53.704) | 33(1D 4.1(10) | -0.4(10)
01B 134(3) 96(2) 60.6(16) | -2.53(16) | -285(17) | 31

Cl4A 79(2) 41307 | 443015 | -62(12) | -6.6(14) | 7.1(18)
C22A 44.0(13) | 329(14) | 387012} | -09(10) | -4.318) | -2.6(10)
C2C 306011 | 412(15) | 42.2(13) | -2.3(10) | -5.8(9) 3.7(10)
308 39312 | 314014) | 404012 | 49(10) | -4.008) | -45010)
3D 97103 | 31.9(13) | 42.6(12) | 3.2(10) 0.6(9) L2
208 46.6(13) | 325(14) | 414013 | -1.4(10) | -10.4(18) | 40011
C2D I | 40705 | 453013 | 4100 | LA | 4811
N2B 85(2) 63.2(19) | 48.8(14) | -36(13) | 9.2(13) | 6.4(16)
CIC 45.4(14) | 46.6(17) | 50.9018) | -11.4(12) | -8.7(10) | 40(12)
Ci3A 79(2) 49(2) 471(16) | -4.7(13) | -8.7(14) | 4.3(16)
NéB 165(3) 80(3) 81(2) 27(2) 11(2) 6(2)

C28A 49.0(14) | 37708 | 44304 | 2141 | 810y | 213D
C6D 35.6(15) | 32.5(15) | 474014 | -23(11) | -1.132) | 8.6(11)

CI3A 34.6(16) | 52.9(19) | 52.1(18) | -10.0(14) | L1(13) | -7.1(14)
CI7A 54.5(17T) 76(3) 56.0(17) | -18.4(17) | 02013 | 17507
C27A 35.6(15) | 37.0(15) | 452(14) | 351D 95(12) | -4.4(12)
C17B 52.5(16) 56(2) 49.4(15) | -7.6(14) | 1.1(12) | -3.8(14)

F1A 178(3) 105(2) 127(3) _32(2) 91(3) 37(2)
C23A 39.7(12) | 53.4(18) | 45.6(14) | 2.8(12) 3.8(10) 0.9(12)
C7C 42.3(14) | 49.0(19) 7402y | -15.1(15) | -159(13) | -0.4(13)
CiD 34.6(16) | 46.8(17) | 44.8(14) | -1.6(12) | -6.4(12) | 8.4(13)

C18B 3L.0(16) 50(2) 54.9(17) | -7.5(1% | -37(13) | -5.2(14)
C198 SLO(I5) | 47.8(18) | 47.8(16) | -49(12) | -7.8(12) | 10.8(13)
Ci6A 52.9(15) 57(2) 48.5(1%) | 9214 | 3211 | -1.2(14)
C24A 50.1(14) | 52.9(19) | 42.8(14) | 4.5(12) 8811 | -2.1(13)

C158 64(2) 83(3) 54.2(18) | -15.8017) | 115 | 166018
C3A 93(3) 83(3) 62(2) H2) -15.3(19) 19(2)
C25B 83(3) 65(3) 64(2) 16.0(18) | -4.1(18) 9(2)
7D 51.6(16} 54(2) 8202) | 17407 | L1615 | -2.3(14)
Ci84 61.2(18) 82(3) 495(17) | -14.807) | 45(14) | 138018
C13B 78(2) 58(2) 54.1(18) | -9.4(16) | -7.4(16) | 11407
C16B 50.9017) 83(3) 62.119) | -21.1(18) | 04014} | 16607
Cl14B 76(2) 45.3(18) | 48.7(16) | -4.8(13) | -6.9(14) | 6.3(15)
N6A 168(3) 85(3) 83(2) 34(2) -15(2) 2
C26B 97(3) 105(4) 61(2) 212 172 43)
C2B 772} 87(3) 73(2) 172y | -11.5(19) 10(2)
“ISA 87(3) 62(2) 71(2) 18.2(18) | -7.2(19) -14(2)
C3A 73(2) 76(3) 63(2) 14.2(19) | -8.95(17) 8(2)
C4B 54(3) 89(4) 72(2) 0(2) -21(2) 10(2)
C9A 115(3) 83(3) 3L.319) | -5.019) -22(2) 22(3)
CSB 168(3) 84(3) S8(2) -4(2) -19(2) 20(3)
3B 73(2) 89(3) 66(2) 13(2) -6.5(18) 5(2)
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CiA 92(3) 89(4) 36(3) 13(2) -15(2) 15(3)
3 163(3) 79(3) 93(3) 13) -20(3) 14(3)
C4A 87(3) 89(3) 67(2) -1(2) -20(2) 12(2)
C8B 94(3) 83(3) 63(2) 5(2) -10.9(19) 13(2)
C12B 148(5) $3(3) 74(3) -30(2) -34(3) 44(3)
NiB 133(4) 129{4) 108(3) 29(3) -23(3) 36(3)
C12A 137(4) 70(3) 66(2) -25(2) -24(2) 37(3)
C3A 168(3) 75(3) 85(3) 22) -25(2) 15(3)
C2A 75(2) $8(3) 732 152 | 12709 8(2)
NIA 137(4) 119(4) 100(3) 17(3) -28(3) 44(3)
CIB 98(3) 104(4) 34(3) 15(3) -14(2) 13(3)
CoA 123(4) T4(3) 167(4) 18(3) -50(3) -10(3)
C7B 99(3) 95(4) 99¢3) 1903} -44(3) -11(3)
C6B 112(4) 79(3) 101(3) 19(3) -41(3) -10(3)
CiiA 225(8) 105(5) 82(3) -51(3) -85(4) 72(5)
Ci0A 213(7) 127(5) 69(3} -39(3) 65(4) 72(5)
C26A 163(3) 107(4) 68(2) 22(3) -25(2) -1(3)
C7A 112(4) 81(4) 107(4) 18(3) -52(3) -12(3)
Cl10B 200(7) 134(5) 68(3) -44(3) 837(4) 69(5)
CliB 236(%) 120(5) 92(4) -63(4) -66(3) 76(6)
01w 122(10) 104(9) 92(8) V(7 18(7) 13(8)

The amasotropie displacement factor exponeunt takes the form: -2a-{ha* Uy + 2hka*b* i+ ],

Table 124 Bond lengths for the Compound 1 meglumine salt Type A single crvstal structure

model
Atom Atom Length/A Atom Atom Length/A
SiB {248 1717(%) O1A C8A 1.417(6}
SiB {268 1.715(%) O1A CYA 1.363(5)
SiA C24A 1.706(3} 298 C368 1.396(4)
S1A {C26A 1.711{6) CsD C4D 1.546(4)
Q5C C5C 1.438(3) 50 el 1.521(4)
O30 C30 1.428(3; 40 C3D 1.531(4)
Q20 CrC 1.435(3) 1B OB 1.361(6)
O3A C3A 1.258(3) 18 {88 1.415(6)
35D C513 1.416(3} {14A Ci3A 1.505(4)
03¢ C3C 1.428(3} {14A Ci5A 1.524(5)
01 CiC 1.414(3} {14A Ci8A 1.528(%)
gD Cih 1.418(3; {22A C37. 1.399(4)
040 C4C 1.439(3} 2 CiC 1.513(4)
02D CID 1.419(4} Cin 2D 1.526(4)
2B C31B 1.254{4} {20B {198 1.492(4)
N3A Ci%A 1.472{4} 1D Cib 1.522¢4)
N3A Ci7A 1.457{(4} N2B 138 1.352(5)
N3A Ci6A 1.462{4} N2B 9B 1.311(58)
04D C4D 1.411(3} Ci3A CiZA 1.374(5)
(3B C31B 1.259(3) N6B {258 1.367(%)
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N3B C228 1.396{4} N6B {268 12747
N3B 268 1.328¢4} {28A C27A 1.375(4)
NiD Ceh 1.491{4) CI15A CIi6A 1.515(4)
NiD C7D 1.476{4) C17A CIiBA 1.525(5)
0O2A C31A 1.250(4) C17B 188 1.516(4)
N4A C20A 1.370(4) FilA C4A 1.354(5)
N4A C21A 1.386(3} C23A C24A 1.496(4)
N4A C23A 1.464(4) 188 C148 1.518(5)
N4B C218 1.388(3) C24A C25A 1.348(%)
N4B 238 1.464(4) 188 168 1.520(5;
N4B 208 1.374(4) 158 148 1.833(5)
NIC CoC 1.492(3) {8A C5A 15095
NiC CIC 1.481(3) C13B8 148 1.303(5%)
N3A {20A 1.317(4} C13B Ci2B 1.372(6}
N5A C22A 1.384(4} N6A {25A 1.366{5)
N3B {178 1.474(4} N6A C26A L2737
N3B C18B 1.463(4) {28 3B L377(N
N3B {168 1.462(4} {28 1B 1.446(6}
228 {218 1.389(4} {28 7B 1.373(8)
228 {278 1.385(4} {SA C4A 1L.357(7)
{218 {308 1.383(4} {SA C6A 1.382(6}
{288 £27 1.378(4} 4B 5B 1.36%7}
{288 {298 1.409(4) 4B 3B 1.380(7)
CsC el 1.516(3) %A Ci10A 1.382(7y
C5¢C C4C 1.528(4} {98 CioB 1.376(8}
{20A C1%A 1.4%94(4} 5B 8B 1.586(6}
{29A {3GA 1.392(4) 5B 6B 1.374(6}
{29A C31A 1.513(4) CIiA C2A 1.448(6}
{29A C28A 1.416(4) CIiA NiA 1.127(6}
C21A C30A 1.389¢(4) C4A C3A 1.387(6}
C21A C22A 1.405(4) C12B CiiB 1.385(7)
{248 {2138 1.502(4) NiB C1B 1.134(7)
C24B {258 1.348(6) C1zA C11A 1.396(6)
FiB 4B 1.358(5) C3A C2ZA 1.37%(7)
C4C {3C 1.829(4; C2A C7A 1.333(8)
C31B 258 1.514(4 CoA CTA 1.374(7)
NZA C13A 1.341(5) g 6B 1.384(7)
NZA COA 1.312(5%; CiiA C10A 1.340(8)
C3C CiC 1.539(4) 10B C1iB 1.359(5)
Table 125 Bond angles for the Compound | meglumine salt Type A single crvstal structure
model
Atom Atom Atom ] Angle/” Atom | Atom Atom Angle/°

C268 SiB 248 8892} 2D 3D 4D 112.5(23
C24A S1A C26A 89.4(2} NSB C208 N4B 112.7(23
Cl7A N3IA CI1%A 110.2(2) NSB C208 C198 124.3(3
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CI7A N3A 16A | 110.2(3) | N4B C20B | CI19B | 123.0(3)
CI6A N3A | CISA | 110202 | O2B 2D C3D | 108.2(2)
€208 NSB C22B | 105.1(2) | Q2D 1D CiD | 110.2(2)
7D NiD C6D | 1146(2) | CID 2D C3D | 111.9(2)
C20A N4A C21A | 107.3()) | CSB NZB C13B | 118.04)
C20A N4A | C23A | 12751 | OIC C1C C2C | 11280
C21A N4A C23A | 1252(2) | N2A CI3A | Cl4A | 117.3(3)
€218 N4B C23B | 12583(2) | N2A CI3A | C12A | 121.9(3)
€208 N4B C21B | 107.02) | C12A | CI3A | Ci4A | 1208(3)
€208 N4B C23B | 12772 | C268 NGB C25B | 109.3(4)
CiC NIC C6C | 11483 | C27 C28A | C29A | 1227(3)
C20A NSA C22A | 105.12) | NID 6D C5D | 113.1(2)
C19B N3B C17B | 109.8(2) | C16A | CI5A | Ci4A | 111403
Ci6B N3B C17B | 110.5(3) | N3A C17A | CI8A | 110.4(3)
Ci6B N3B CI19B | 110.32) | C28A | (27A | CI2A | 118.6(3)
N3B C228 | C21B | 1104(2)  N3B C17B | CI8B | 111.2(3)
C27B_ | C22B NSB | 1295(2) | N4A C23A | C24A | 1126(2)
C27B | C2:B | CUB | 1201(2) @ OID C1D C2D | 114.1(2)
N4B C2B | (2B | 1052(2) | C17B | CI8B | C14B | 111.5(3)
N4B C21B | C30B | 132.2(3)  N3B C19B | C20B | 111402
C30B | C21B | C22B | 122.6(2) @ MN3A CI6A | Ci15A | 1114(2)
C27B | C28B | C29B | 122.32) | C23A | C24A SIA | 124.4(2)
05C ¢ C6C | 106.6(2) | C23A | (24A StA | 108.1(3)
05C C5C C4C | 108.5(2) | C28A | C24A | C23A | 1275(3)
C6C C5C C4C | 113.922) | CI6B | CISB | Cl4B | 1109(3)
N4A C0A | C19A | 12383} | OlA CBA C5A | 106.4(3)
NSA C20A | N4A | 112.7(2) | C24B | (25B N6B | 117.3(4)
NSA C20A | CI95A | 1243(3) | CI7A | CISA | Ci4A | 111.4(3)
C30A | C29A | C31A | 1205(2) @ N2B CI3B | C14B | 1165(3)
C30A | C29A | C28A | 1196(3) | NIB C13B | C12B | 1215(3)
C28A | C29A | C31A | 1199(2)  C12B | CUB | CH4B | 12168
NAA C21A | ©38A | 1328(2) | N3B Ci6B | CI5B | 110.7(3)
NAA C21A | C22A | 1645(2) | CI8B | Cl4B | CI5B | 108.4(3)
C30A | C21A | C22A | 1227(2) | CI13B | C14B | CI8B | 112503
C238 | C24B S1B 1239(3) | CI138 | Ci4B | CI5B | 112.5(3
C258 | (4B S1B 108.3(3) | C26A NGA C254 | 109.1(4)
C258 | (C24B | C23B | 1278(3) | N6B C6B SIB | 116.2(3)
C288 | C27B | C22B | 17.6(2) | C3B 2B CIB | 120.5(5)
NIC CsC C5C | 109.18(19) | (7B 2B C3B | 120.7(4)
04C C4C C5C 1 104.70019) . C7B 2B CiB | 118.8(5)
04C C4C C3C | 108.7(2) | C24A | C23A N6A | 117.5(4)
C3C C4C C3C | 1153(Q) | C4a C5A C8A | 1208(4)
C21A | C30A | C29A | 117.6(2) | Cd4A C5A C6A | 1165(4)
02B C31B O3B | 1241(3) | CsA C5A C8A | 122.7(5)

2B C31iB €298 118.6(2) FiB {48 {3B 118.8¢4)
3B {31iB C29B 117.3(2) FiB {48 3B 117.6(5}

oA N2A C13A 1317.7(3) 5B {48 C3B 124.4(4)
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3C C3C C4C | 1098(2) | N2A C9A O1A | 119.1{4)

3C "3C C2C | 1108(2) | N2A C9A CI0A | 124.4(4)
C4C C3C C2¢ | 11112 | O1A C9A CI0A | 116.4(4)
C9A O1A C8A | 117743 | OIB 9B CIOB | 116.3(4)
C28B | C298 | C3iB | 1202(2) @ NIB CoB O1B | 119.3(4)
C30B | C298 | C28B | 1204(2) | NIB CoB CI0B | 124.4(5)
C30B | C298 | C31B | 1194(2) | (4B 5B C8B | 121.2(4)
O3A C31A | C29A | 118.1(2)  C4B 58 C6B | 116.3(4)
OIA C31A4 | O34 | 1240(3) CoB 3B C8B | 122.6(8)
024 C314 | C29A | 1175(2) | NIA C1A ClA | 176.7(6)
N4B C13B | C24B | 1128() (2B C3B C4B | 117.2(%)
05D ) Cab | 11252 | FlA C4A C5A | 118.4(4)
05D C5D Col | 1103(2) | FiA C4A C3A | 11178
CoD 3D C4D | 109.2(2) | CSA C4A C3A | 123.9(4)
N3A CISA | €20A | 111.32) | O1B CSB CSB | 106.7(3)
04D 4D C3p | 107.9(2) | CI3B | Ci2B | CLIB | 1186(5)
04D 4D CiD | 110.7(2) | Cl13A | Ci2A | CLIA | 1182(4)
C3D 4D C3D | 110.48(19) | C2A C3A C4A | 117.5(8)

9B 1B C8B 117143 {34 C2ZA ClA 120.5(5}
CI3A C14A CISA 113.1(3} CTA CZA CiA 119.4(5}
CI3A Ci4A {18A 111.9(3} TA CZA C3A 12814}

CI35A | CIl4A | CI8A | 108.3(3)  NIiB CiB C2B | 176.%(T)
NSA C22A | €A | 11052 | C7A C6A C5A | 120.1(5)
NSA C22A | €27/ 130.3(3) (2B 7 C6B_ | 119.6(5)
C27A | C22A | C€21A | 1193(3) (5B CsB C7B | 121.8(%)
02C C2C C3C | 108.6(2) | CI0A | CUA | CI2A | 1204(5)
02C C2C CIC | 109.%2) | CliA | CI6A CoA | 117.3(4)
Cic c2C C3C | 113.5(2) | NoaA C26A S1A | 116.0(3)
C298 | C30B | C2B | 11692 | (24 CTA C6A | 1208(5)
03D 3D C4p | 11L22) | CLIB | C10B (9B | 117.6(4)
03D 3D €10 | 1163(2) | CIeB | CUB | C12B | 1199(%)
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Table 126 Torsion angles for the Compound 1 meglumine salt Type A single erystal structure

model
Atom Atom Atom Atom Angle/’
SiB ~24B €23B N4B 67.9(3}
S1B {248 €258 N6B 14(5)
S1A C24A {23A N6A -1.3(3)
OsC Cs5C C6C NIC -63.5(3}
05C 3¢ C4C 04C 57133
0s5C 53¢ C4C C3C 176.48(19)
O30 3D C2D oz 170.5(2)
O30 3D C2D CiD 48 .8(3}
02C C2C CIC 01C -63.6(3)
05D 5D C4D 04D 40,0603}
o502 5D C4D C3B 161.242)
05D C5D CeD NiD -44 7(3}
03¢ C3C C2C 02C 170.25(19)
03C C3C C2C CIiC 48 .8(3)
04C C4C C3C 03C 45.1(3)
04C C4cC 3C C2C “T7.7(2)
2D 2D CiD OiD -68.6(3)
028 C31B 298 C28B 5.8(4)
0O2B C31B 298 C30B ~175.6(3)
N3A C17A C18A CIl4A -38.5(5}
04D C4D C3D 03D 63.3(3)
04D C4b C3D C2p -61.2(3)
3B {31B £298 C28B -174.1(2)
O3B C31B 298 C30B 4.5(4)
N3B {228 218 N4B -1.3(3}
N3B {228 €218 “30B 177.7(2y
N3B {228 27 C28B -179.6(3}
N3B {208 CIoB N3B -105.0(3}
N4A {20A CI%A N3A -70.2(3)
N4A {21A C30A C29A 179.3(2)
N4A C21A C22A N3A 0.03}
N4A C21A C22A C27A -179.5(2)
N4A C23A {C24A SIA -64 3(3)
N4A C23A {C24A C23A 113.2(4)
N4B {21B €308 C298 -179.5(2)
N4B {208 198 N3B 73.6(4)
N3A C20A CI19A N3A 109.0(3)
N3A C22A C2TA C28A -178.6(3)
N3B C17B CI8B C14B =57 4{4)
C228 N5B C208 N4B 0.1(3)
C228 N5B £208 C198 178 .8(2)
C228 CZ1B C30B 298 1.7(4)
C21B N4B €238 248 68.2{4)
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Atom Atom Atom Atom Angle/”
C21B N4B £208 N3B -0.9033
C21B N4B C208 C198 -179.7(2)
C21B CI2B €278 C288 1243
C288 C29B C30B C218 1.0(4)
C5C C4C C3C 03C 12.0(3)
CsC CaC C3C C2C 165 U2y
C20A N4A C21A {C30A 179.1(3)
C20A N4A C21A C22A -0.2(3)

“20A N4A C23A C24A 1313
C20A NSA C22A C21A (.3(3)
C20A NSA C22A C2TA 179.6(3)

29A C28A C27A S22A -2.2{4}
C21A N4A C20A N3A .4(3)
C21A N4A {20A CI9A 179.7(2)
C21A N4A {23A C24A -56.9(3)
C21A C22A {27A C28A 0.7(4)
{248 5B €268 NeB 0.1(4)
{278 228 C21B N4B 178.0(2)
{278 228 C21B 308 -2.9(4)
{278 {288 €298 {318 17592
{278 {288 298 £308 -2. 14

C6C 53¢ C4C Q4C 173.9(2)

CeC C3C C4C C3C -64 7(3}

FiB {48 C5B CRB 14T

FiB 48 C5B CoB -179.8(5)

FiB 4B C3B C28 179.9(5)

C4C CsC CeC NIC 17642

C4C C3C C2C 02C 07 5(2}

C4C C3C C2C CIiC 1701
C30A C29A C31A O3A -4.0(4)

C30A {29A C31A O2A 176.2(3)
C30A C28A {284 C27A 1.8(4)

C30A 21A C22A NSA ~179.4(2)

C30A 21A C22A C27A 114

3B {298 C30B C2iB -177.6(2)
N2A C13A Cl2a CHIA -0.5(H
N2A COA ClgA CliA -(.6(12}

£3C o2C CIiC O1C 57.6(3)
O1A CBA {35A C4A ~155.9(5)
O1A C3A C3A Co6A 23.5(71

O1A COA CI10A Cl1A -178.2(7y
C29B {288 27 C22B 1.5{43

C31A {28A “30A C21A -180.0(2)
C31A {294 {284 C27A -178 2(3)
C23B N4B £218 C228 ~176.7(2)
C23B N4B €218 C30B 4 4{4}
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Atom Atom Atom Atom Angle/”
C23B N4B £208 N3B 177 002}
C238 N4B C208 C198 -1 {4
C238 C24B 258 N6B -179.9(3)
CSh C4D C3D Q3D -56.2(3)
5D C4D C3D 2D 179.3(2)
Ci9A N3A C17TA CI8A -178.0(3)
CI19A N3A CI6A CISA 178.1(3)
C4D 5D CoD NiD -169.7(2)
C4D C3D CID o2p ~64.5(3)
C4AD C3D Cip Cib 173.9(2)
O1IB 9B Ci0B CliB 177.9(8)
Cl14A CI3A CI2A ClIA 180.0(6)
Cl4A Cl3A C16A 3A 57.5(4)
C22A N3A {20A N4A -0.4(3)
C22A N3A {20A CI%A -179.7(2)
C22A C21A {30A C29A -1.5(4)
C3D 2D Cib Gib 51,903}
{208 N3B €228 C21B {1.5(3}
{208 N3B €228 {278 -178.5(3)
{20B N4B €218 {228 1.3(3)
{208 N4B €218 308 -177.6(3)
{208 N4B 238 {248 -109.4(3)
N2B C13B C14B 188 -35 1{5}
N2B C13B C148 {1538 87.7{(4y
N2B 138 C128 CiiB -0.8(10)
N2B CoB C10B CiliB -0.6(13)
Ci3A NZA COA O1A 177.7(4)
Ci3A NZA C9A CI0A 0.1{%
Ci3A Cl4A C15A CIl6A ~-178.3(3)
CIi3A Cl4A Cl18A CITA 179.7(3)
CIi3A C12A Cl1A CI0A {.0(12)
C28A C28A C30A C21A 0.0{4)
C28A 28A C31A O3A 176.0(2)
C28A 20A C31A O2A -3.8(4)
Con Csh C4D 04D 163.9(2)
oD C5D CAD C3D -75.0(3)
CIi5SA Ci4A CI13A N2ZA 33.9(5)
CI5A {14A CI13A CI2A -146.6(4)
CI3A {C14A CI8A C17A 54.3(4)
CI7A N3A CI19A C20A 165.0(3}
CI17A N3A CI16A CI5A -60.1{4)
C17B N3B €198 C20B 73.5(3)
Ci7B N3B 168 C1i3B -39 4(4)
Cl7B C18B 148 C1i5B 54.5(4)
C17B {188 148 C1i3B 179.6(3)
FlA C4A C3A C2A -179.9(5)
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Atom Atom Atom Atom Angle/”
C23A NAA C204A N3A -179.6(2)
C23A N4A C20A C19A -0.3(4)
C23A MNAA C21A C30A -1.0(4)
C23A NAA C21A C22A 179.7(2)
C23A C244 CI25A N6A -179.6(4)
CiC NiC CoC Cs5C 169.2(2}
Ci9B N3B €178 C18B -179.4(3)
C19B N3B €168 CI1SB 178.9(3)
CIi6A N3A C19A C20A ST3.2{3)
CI6A N3A CI17A CI8A 60.2(4)
C24A SIA C26A N6A -0.3(5)
C8A O1A COA N2A 0.6(7)
C8A O1A COA C10A 178 4(6)
CEA C5A C4A FlA -0.7(7)
CEA C5A C4A C3A 178.4(5)
CRA C5A oA CTA 179.3(6)
{258 {248 €238 N4B -110.7(4)
{2358 Né6B C26B SIB {1.6(6)
C7D NID CeD {O1), -76.9(3)
CIi8A Cl4A CI3A NZA -88.8{4}
CIi8A Cl4A CI3A CI2A 90.8(5)
CI18A CIl4A C13A C1l6A -53.6{4}
Ci3B NZB 9B OB -178.3(4)
Ci3B NZB 9B 108 0.1
C13B 128 Cl1B £108 0.3(13}
Ci6B N3B Ci7B CI8B 58.7(4)
Ci6B N3B Ci9B 208 -164.4(3)
CieB C158 148 Ci8B 55 U4y
Ci6B 158 C14B 138 179.7(3)
Ci4B C15B C16B N3B 58.6(5)
Cl4B CI3B 128 CliB 179.8{6)
C26B SiB {248 C23B -179.6(3)
C26B SiB 248 €258 -0.8(33
C26B N6B 258 C24B -1.3(63
2B C7B 6B C5B -1.8{%
C23A N6A CI6A S1A -0.4{6)
CSA C4A C3A C2A 1.0(8)
{SA C6A C7A C2A 2.5(18%)
4B CsB 8B O1B 153.6(5)
4B CsSB 6B €78 0.3(8}
COA NZA CI3A Cl4A 180.0(4
COA NZA CI13A CI2A 0.4
CO9A O1A {8A C3A 179.7{(4)
9B g1B 8B €SB 179.9(43
£oB N2B 138 C14B 180.0(4)
o8 N2B 138 C128 0.6(7}
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Atom Atom Atom Atom Angle/”
OB C10B CiiB C128 0.3(14)
C3B C4B C3B C2B -1.0(8)
CIA C2A CTA C6A 176.6(6)
C3B 2B g 6B 1.9(%)
C3B C4B C5B C8B =177 8(5)
C3B C4B 5B CeB 1.1(8}
C4A C5A CoA CTA -0.7(%)
C4A C3A C2A CIA -178.3(5)
C4A C3A C2A CiA .8(8)
CsB OB 9B N2B .3(8)
CsB QI8 0B C10B -178.2(6)
CsB 3B 6B C7B 179.2(5)
Ci2B CI3R CI4B Ci8B 144 3(3)
{12B CI13B C14B C15B -92 9{6)
CI1ZA CliA C10A CI9A 0.3¢13)
C3A C2A C7A COA -2.5{10}
ClB {28 C3B C4B 179.2(3}
ClB 2B 78 C6B -177.9(5)
CoA C5A C4A Fl1A 179.3(5)
CoA {5A C4A C3A -1.0(8)
C78 €28 C3B C4B -0.6(%)
C6B 3B 8B O1B =25 2{(6)
C26A STA C24A C23A 179.2(3)
{C26A STA C24A C25A 0.8(3)
C26A No6A 25A C24A 1.1{6)

Table 127 Hydrogen atom coordinates (A x 104) and isotropic displacement parameters (A2

x 103} for the Compound Imeglomine salt Type A single crystal structure model

Atom X ¥ Z Jeqh
H5C 882607 403 .25 4089 33 63
H3D 867332 9195 42 4706.1 63
H2(C 65660 .03 157636 549074 68
H5Dy 631737 G744 48 5860.58 72
H3C G239 39 3733 31 4864 .32 73
HiC 6352 48 526251 315297 79
HIiD 8743 8 5527 39 4635.14 68
H4C 956053 1464 46 3024.46 81
H2D 5501 .83 6681 .56 4715.01 81
H4D 557377 031683 494573 78
HIDA 814829 6133.67 6307.34 51
HIDB 862303 7934 59 639529 51
HICA 639198 2083.07 3669 91 45
HICB 63584 .93 799 86 3706.73 45
H28B 531137 11305.97 6090 .83 46
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H5CA 817758 212631 4178.23 40
H278 483279 3349.47 61677 47
H6CA 5370436 89743 1309.12 47
H6CB 579405 2309.63 426534 47
H4CA 7457 97 1094 47 437738 44
H30A 12562.01 -495.73 3072.06 45
H3CA 664625 3170.63 4773.73 4z
H23A 500.95 1178255 7147 .43 39
H23B 493 .86 13020.92 7361.35 59
H3DA 857462 Q48729 5503.56 45
HI9C 146193 -3002 .95 2861.99 56
HIoD 13553.94 -3908 87 3018.64 56
H4DA £259.99 4023 44 5327.86 46
HI4A 12045.52 -76435.68 1983.97 66
H2CA 8336.2 262353 54182 46
H30B 247955 10460.73 6835.87 45
H3DA 8335 41 7292 61 5128.03 42
HIDA 6630.19 8033.7 4511.42 50
HICC 7280.76 416577 57446 58
HICD 8121.79 4708.23 54208 58
H28A 10025 41 -1220.65 35033 52
HeDA 73287 7604.76 389585 54
HeDB 8801.87 7598.66 3744 .96 54
HI5C 10933.96 -3286.53 1989 79 64
HI5D 10195.91 -6457.63 2134.17 64
HI7C 14056.95 -6908.69 239711 75
HI7D 14860 -5758.8 227273 75
H2Z7A 10469.18 -3258 48 3867.24 35
HI7A 3246.67 16630.18 7369.82 63
H178 3937.12 15353.96 7348 18 63
H23C 14499 99 -3140.1 236728 55
H23D 14572 43 -1883.04 2770.52 35
HICA 4674.92 47939 3366.67 83
H7CB 414324 1943.89 3647 55 83
HICC 4247 38 581.536 3767 01 83
HIiDC 7660.69 6468 .27 4167 1 39
HIiDD 8650.34 73519 425236 39
HIBA 4799 4 1641832 7876.92 66
HigB 4085.05 15222 68 3000.64 66
HioA 1541.97 15860.98 6970 .96 39
HioB 476.9 14925 .66 711145 59
HisC 11144 16 -5400.41 265248 63
Hish 11800.13 ~6690.32 2628 62 63
HISA 1657.01 15346.8 8231.94 80
HI15B 960.22 1662127 8251.09 80
HBAA 10083.16 -38585.78 111288 96
HEAB 875947 -4425 69 127338 96
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H235B 1543.74 10056.83 7531.74 86
H7DA 10191 87 9532.53 6030.32 94
H7BB 1069239 829538 6200.6 94
H7BC 10316.6 9361.6 6466.93 94
Hi8C 13989.25 -6797.72 1738.44 77
HIsD 13345.73 -3500.79 175258 77
HIGA 1657 15596.91 770756 78
H16B 933.18 16779.04 7594 .95 78
Hi4B 288748 17544.29 8013.45 68
H26B 38343 11284 87 8352.17 106
H25A 1357G.85 -184.02 2376.71 &8

H3B 723803 10415.81 928818 1i0
H8BA 621953 14377 83 872548 86
H8BB 4500.03 13783.55 8880.27 96
H12B 286599 1859346 8608.12 123
HIZA 120775 -8683.25 1388.41 110

H3A 770424 -505.04 702 .82 108

HoA 7450.62 -4592 68 457.8 124

HB 586383 {3176.22 9881.05 119

HoB 7553 14514.07 9527.09 119
HIIA 11134.07 -3839.99 780.11 167
HIOA 5908.64 -7265.7 524 .08 166
H26A 10961.07 -1396.87 1629.53 112

H7A 6131.8 -3261.63 11439 122
HI0B 5003.69 17154 .61 9478.09 163
H1iB 3785.09 18750.52 9218.09 182
HIWA 11535.25 392621 7099 53 158
HIWB 10512 81 3491.47 6835.58 158

Table 128 Atomic occupancy of the water molecule in the Compound 1 oeglumine salt Type

A single erystal structure model

Atom

Oecupancy

Atom

Oecupancy

Atom

{ecupancy

O1W

8.3

HIWA

8.3

HIWB

0.3

Example 4: Crystallization Process Development of Compound 1 Freeform C

The manufacturing process of Compound 1 freeform € is shown below:

1.

2. Charge 3.65V IPA;

3.

4. Stirfor 2 k

5. Charge 18.75 VIPA for 105 h,
6. Stiratfor 1 h;

7. Coolto 5°C for 5.5 h;

R StiratS°Ciorlilh

9.

Dissolved Compound 1 m DMSO/IPA (2.5V/2.5V) at 60°C;

Filter and wash with 4V IPA for 4 times and dry.

176

Charge a suspension of 2% nulled seed (Type C) in 0.1V IPA;
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The process was validated at 25 g and 800 g scale. Compound | freetorm C was obtained

with 99.3% purity in 82% isolated vield.

177



10

15

WO 2024/206647 PCT/US2024/021994
NUMBERED EMBODIMENTS
L A solid form of Compound 1.
2. The solid form of any one of the previous embodiments, wherein the solid form of

Compound 1 is cryvstalline.

3. The solid form of any one of the previcus embodiments, wherein the sohid form of

Compound 1 is a salt.

Soiid forms of Compound ] Meglumine Type A
4. The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline meghumine type A salt.

4A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type A is a crystalline polvmorph of Compound 1 Meglamine
Type A characterized by two or more, or three XRPD signals selected from the group
consisting of 20.8 28, 17.4 °20, and 12.8 "28 (0.2 °28; £0.1 °28; or =0.0 °28; Cu Kal

radiation}.

4B8. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Tvpe A 15 a crystalline polvmorph of Compound 1 Meglamine
Tyvpe A characterized by signals at 20.8 °26, 17.4 °26, and 12.8 °20 (0.2 °26; 0.1 “28; or

+0.0 °28; Cu Kol radiation).

>

4C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type A 13 a erystalline polymorph of Compound 1 Meghumine

Type A characterized by two or more, or three or more XRPD signals selected from the

group consisting of 20.8 °20, 17.4°20, 12.8 °28, 8.4 "20, and 13.0 °26 (0.2 °268; =0.1 °28; or

+0.04 °28; Cu Kal radiation).

41 The solid form of any one of the previous embodiments, wherem the solid formm of
Compound 1 Meglumine Type A is a erystalline polymorph of Compound | Meglunune
Type A characterized by two or more, or three or more XRPD signals selected from the
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group consisting of 20.8 °26, 17.4 °20, 12.8 °20, 8.4 °28, 13.0 °26, 14.8 °26, and 22.5 °26

(0.2 °20; £0.1 °28; or 0.0 °26; Cu Kol radiation).

4E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Meglumine Type A is a crystaliine polymorph of Compound | Meglumine
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 20.8 °26, 17.4 °20, 12.8 °20, 8.4 °20, 13.0 °26, 14.8°26,22.5°28, 19.2
°268, 18.1 °28, and 24.0 °26 (0.2 °26; £0.1 "26; or £0.0 °28; Cu Kol radiation).

4F. The solid form of any ove of the previous embodinents, wherein the solid form of
Compound | Meglumine Type A is a crystalline polymorph of Compound | Meglumine

Type A characterized by a XRPD diffractogram substantially similar to that shown in FEG. L

4G, The solid form of any one of the previous embodiments, whercin the solid form of
Compound 1 Meglumme Tyvpe A 15 a crystalline polvmorph of Compound | Meglurnmne

Type A characterized by any combination of the XRPD peakas set forth in Table 24,

4H. The solid form of any one of the previous embodiments, wherem the solid form of
Compound 1 Meglumine Type A i3 a erystalling polymorph of Compound 1 Meghumine

Type A characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 130

41. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type A is a crystalline polvmorph of Compound 1 Meglumine

Type A characterized by a DSC curve having an endotherm at about 163.9 °C.

Saolid forms of Compound | Fumarate Type A
5. The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline fumarate type A salt.

5A. The solid form of any one of the previous erebodiments, wherein the solid form of
Compound 1 Fumarate Type A is a crystalline polvmorph of Compound 1 Fumarate Type A
characterized by two or more, or three XRPD signals selected from the group counsisting of

8.7°28,20.7°28, and 19.5°28 (=02 °28; 0.1 °28; or £0.0 °26; Cu Kol radiation).
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5B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Fumarate Type A is a crystalline polymorph of Compound 1 Fumarate Type A
characterized by signals at 8.7 ©26, 20.7 °20, and 19.5 °20 (=0.2 °26; £0.1 °26; or £0.0 °28;

Cu Kal radiation),

5C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Fumarate Type A is a erystalline polymorpb of Compound 1 Fumarate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 8.7 928, 20.7 726, 19.5 °28, 17.5 °20, and 21.9 °20 (0.2 °20; 0.1 °28; or 0.0

°28; Cu Kol radiation).

5. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Fumarate Type A is a erystalline polymorph of Compound 1 Fumarate Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 8.7 °28, 20.7 226, 19.5 720, 17.5 °28, 21.9°20, 20.5 °26, and 15.6 °20 (0.2 °26,

+0.1 “28; or £0.0 °26; Cu Kal radiation).

SE. The solid form of any one of the previous crabodiments, wherein the solid form of
Compound 1 Fumarate Type A is a erystalline polymorph of Compound 1 Fumarate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 8.7 °28, 20.7 °26, 195 720, 17.5°268, 21.9°20, 20.5 °28, 15.6 °20, 14.5 728,

13.1°28, and 18.6 °28 (0.2 °28; £0.1 °28; or £0.0 "28; Cu Kal radiation}.

5F. The solid form of any one of the previous embodiments, wherein the sohid form of
Compound | Fumarate Tvpe A is a crystalline polymoorph of Compound | Fumarate Type A

charactenized by a XRPD diffractogram substantially similar to that shown in FIG. 5.

5QG. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Fumarate Type A is a crystalline polymorph of Compound 1 Fumarate Type A

characterized by any combination of the XRPD peaks set forth in Table 1.

5H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Fumarate Type A is a crystalline polymorph of Compound | Fumarate Type A
characterized by a 1H NMR spectram substantially similar to that shown i FIG. 131
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51 The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1| Fumarate Type A 15 a crystalline polyroorph of Compound | Fumarate Type A

characterized by a DSC curve having an endotherm at 2109 °C.

Solid forms of Compound 1 Potassium Type 4
6. The solid form of any one of the previous emboduments, wherein the solid form of

solid form 1 15 a crystalline potassium tvpe A salt.

6A. The solid form of any one of the previous embodiments, wheren the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound | Potassium Type
A characterized by two or more, or three XRPD signals selected from the group consisting of

16.1°26, 193 °26, and 17.7 °20 (0.2 °20; 0.1 °28; or +0.0 °26; Cu Kol radiation).

6B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Tvpe A is a crystalline polvmorph of Compound 1 Potassium Type
A characterized by signals at 16.1 °268, 193 °20, and 17.7 °20 (0.2 °20; 0.1 28, or 0.0

°28; Cu Kol radiation).

6C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type A is a crystalline polvmorph of Compound 1 Potassium Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.1 °20, 193 °28, 17.7 %26, 26.9 °28, and 18.9 °20 (0.2 °26; +0.1 °28; or +0.0
°28; Cu Kol radiation).

6. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound 1 Potassium Type
A characterized by two or more, or three or more XRPE signals selected from the group
consisting of 16.1 °28, 193 °28, 17.7 928, 26.9 728, 18.9°20, 26.5 °28, and 14.5 °20 (0.2

°26; 0.1 °20; or £0.0 °28; Cu Kal radiation).

oE. The solid form of any one of the previous crabodiments, whercin the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound | Potassium Type
A characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 16.1 °20, 19.3 °28, 17.7 °20, 26.9 728, 18.9°20, 26.5 °28, 14.5°28, 21.1 °28,

25.1°26, and 21.7 °26 (0.2 °26; £0.1 °20; or £0.0 “26; Cu Kal radiation).

6F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Potassium Type A is a erystailine polymorph of Compound 1 Potassium Type

A characterized by a XRPD diffractogram substantially similar to that shown in FIG. 9.

6(. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound 1 Potassium Type

A characterized by any combination of the XRPD) peaks set forth in Table 2.

6H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound 1 Potassium Type

A characterized by a 1H NMR spectrum substantially stmilar to that shown m FIG. 132

6l. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type A is a crystalline polymorph of Compound | Potassium Type

A characterized by a DSC curve having an endotherm at 241.9 °C.

Solid forms of Compound 1 Tris Type C
7. The solid form of any one of the previous embodunents, wherein the solid form of

solid form 1 1s a crystalline Tris type C salt,

7A. The solid form of any onc of the previous embodiments, wherein the solid form of
Compound | Tris Type C 15 a crystalline polymorph of Compound 1 Tris Type C
characterized by two or more, or three XRPD signals selected from the group consisting of

7026, 193 °28, and 11.6 °20 (0.2 °26; 0.1 °28; or 0.0 °28; Cu Kol radiation).

7B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type € is a erystaliine polymorph of Compouond 1 Tris Type €
characterized by signals at 7.7 ©28, 19.3 °28, and 11.6 °28 (x0.2 °26; 0.1 °26; or £0.0 °26;

Cu Kal radiation).
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7C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type € is a erystaliine polymorph of Compound 1 Tris Type C
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.7 928, 193 °26, 11.6 °28, 19.3 °28, and 15.4 °26 (0.2 °28; 0.1 °28; or £0.0

“26; Cu Kol radiation).

7D. The solid form of any one of the previous erobodiments, wherein the solid form of
Compound 1 Tns Type C is a crystalline polymorph of Compound | Tris Tyvpe C
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.7 726, 193 °28, 11.6°28, 19.3 °26, 15.4 °28,3.9 °26, and 18.0 728 (£0.2 728,

+0.1 °28; or £0.0 °26; Cu Kol radiation).

7E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tns Type C is a crystalline polymorph of Compound | Tris Type €
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.7 °28, 193 726, 11.6 °28, 19.5°20, 154 °26,3.9°28, 18.0°20,8.9°28, 219
°26, and 23.1 °20 {(£0.2 °28; £0.1 °26; or £0.0 °20; Cu Kal radiation).

7E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type € is a crystalline polvmorph of Compound | Tris Type C

characterized by a XRPD ditfractogram substantially similar to that shown in FIG. 13

7G. The solid form of any one of the previous embodiments, wherem the solid form of
Compound | Tns Type C is a crystalline polymorph of Compound 1 Tris Type €

characterized by any combination of the XRPD peaks set forth in Table 23,

7H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type C is a crystalline polymorph of Compound | Tris Type €

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 133,
71. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tris Type € 15 a crystalime polymorph of Compound 1 Tris Type C

characterized by a DSC curve having an endotherm at about 192.6 °C.
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Solid forms of Compound 1 HCI Type 4
8. The solid form of any one of the previcus embodiments, wheretn the solid form of

solid form 1 is a erystalline HCltype A salt,

8A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 HCE Type A is a crystalline polymaorph of Compound 1 HCE Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

17.7°28, 10.8 268, and 22.1 26 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal radiation).

8B. The solid form of any one of the previous embodunents, wherein the solid form of
Compound | HCI Type A is a crystalline polymorph of Compound | HC Type A
characterized by signals at 17.7 °28, 10.8 °26, and 22.1 °26 (+0.2 °28; £0.1 °28; or +0.0 °28;

Cu Kal radiation).

&C. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 HCI Type A is a crystalline polyvmorph of Compound | HC Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.7 28, 10.8 °28, 22.1 °26, 18.1 °28, and 23.9 °20 (=0.2 °26; £0.1 °28; or 0.0

“28; Ce Kol radiation).

8. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 HCI Type A is a erystalline polvmorph of Compound | HCI Tyvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.7 °20, 10.8 °26, 22,1 20, 18.1 °28, 23.9°20, 21.5 °28, and 13.2 206 (0.2

28, £0.1 °28; or £0.0 °26; Cu Kul radiation).

8E. The solid form of any ong of the previous embodiments, wherein the solid form of
Compound 1 HCI Type A is a cryvstalline polvmorph of Compound 1 HCE Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.7 °20, 10.8 °28, 22.1 °20, 18.1 °28, 23.9°20, 21.5 °26, 13.2 °28, 27.2 26,

26.7°26, and 30.3 °268 (£0.2 °20; £0.1 °28; or =0.0 °28; Cu Kal radiation).
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8F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 HCI Type A is a crystalline polvmorph of Compound | HCI Type A

characterized by a XRPD diffractogram substantially similar to that shown 1o FIG. 17,

8G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 HCE Type A is a crystalline polymaorph of Compound 1 HCE Type A

characterized by any combination of the XRPD peaks st forth 10 Table 3.

8H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | HCI Type A 15 a crystalline polvmorph of Compound | HCl Type A

characterized by a 1H NMR spectrum sabstantially similar to that shown n FIG. 134,

81, The sclid form of any onc of the previous cmbodiments, wherein the solid form of
Compound 1 HCI Type A is a crystalline polyvmorph of Compound 1 HCE Tvpe A
characterized by a DSC curve having endotherms at about 116.9 °C, about 154.7, and about

172.5°C.

Salid forms of Compound | Suifate Type A
9. The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline sulfate type A salt.

SA. The solid form of any one of the previons embodiments, wherein the solid form of
Compound 1 Sulfate Type A 1s a crystalline polymorph of Compound 1 Sulfate Type A
characterized by two or more, or three XRPD signals selected from the group cousisting of

3.4°20,17.1°28, and 17.8 °20 (0.2 °28; £0.1 °208; or £0.0 °26; Cu Kol radiation).

9B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type A 15 a crystalline polymorph of Compound 1 Sulfate Type A
characterized by signals at 3.4 26, 17.1 728, and 17.8 °26 (0.2 °26; 0.1 °26; or £0.0 °28;

Cu Kol radiation}.

9. The solid form of any one of the previous embodunents, wherein the solid form of
Compound 1 Sulfate Type A is a crystalline polymorph of Compound 1 Sulfate Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 3.4 °28, 17.1 °20, 17.8 20, 5.5 °20, and 22.0 °20 (0.2 °28; =0.1 °28; or 0.0

°26; Cu Kol radiation).

SD. The solid form of any one of the previous embodiments, wherein the solid form of

5  Compound I Sulfate Type A is a crystalline polymorph of Compound 1 Sulfate Type A
characterized by two or more, or three or more XRPD signals sclected from the group
cousisting of 3.4 °20, 17.1 °26, 17.8 728, 5.5 °26, 22.0 °28, 10.5 °28, and 15.3 °28 (0.2 °28;

+0.1 728, or £0.0 °26; Cu Kal radiation).

10 9E. The solid form of any one of the provicus embodiments, wherein the solid form of
Compound | Sulfate Type A is a crystalline polymorph of Compound 1 Sulfate Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.4 °26, 17.1°20, 17.8 28, 5.5°26,22.0°20, 10.5°28, 153 °26,21.0°28, 231
°28, and 13.6 °26 (0.2 728, £0.1 °28; or £0.0 °28; Cu Kal radiation}.

15
OF. The solid form of any one of the previons embodiments, wherein the solid form of
Compound 1 Sulfate Type A is a crystalline polymorph of Compound 1 Sulfate Tvpe A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 20

0 9G. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Sulfate Type A 1s a crystalline polymorph of Compound 1 Sulfate Type A

characterized by anv combmation of the XRPD peaks set forth 1n Table 4.

GH. The solid form of any one of the previous embodiments, wherein the solid form of
25 Compound I Sulfate Type A is a crystalline polymorph of Compound 1 Sulfate Tvpe A

characterized by a 1H NMR spectram substantially similar to that shown n FIG. 135,

91 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type A 1s a crystalline polymorph of Compound 1 Sulfate Type A

30 characterized by a DSC curve having endothenms at about 70.1 °C, about 116.6 °C and about
150.7°C.
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Solid forms of Compound 1 Sulfate Tvpe B
10, The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 is a crystalline sulfate tvpe B salt.

10A. The solid form of any one of the previcus embodiments, wherem the solid form of
Compound 1 Sulfate Type B is a crystalline polvmorph of Compound 1 Selfate Type B
characterized by two or more, o7 three XRPD siguals selected from the group consisting of

3.7°26, 17.7°20, and 5.5 "28 (0.2 “26; 0.1 °28; or 0.0 °28; Cu Kol radiation}.

10B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Sulfate Type B 1s a crystalline polvmorph of Compound 1 Sulfate Type B
characterized by signals at 3.7 °26, 17.7 °28, and 5.5 °286 (0.2 °28; £0.1 °28; or £0.0 726, Cu

Kal radiation).

10C. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Tvpe B is a crystalline polymorph of Compound 1 Sulfate Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.7 28, 17.7°26, 5.5 °28, 10.9 °26, and 18.4 °28 (0.2 °26; 0.1 °28; or 0.0

228 Cu Kol radiation).

1013, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Tvpe B is a crystalline polymorph of Compound 1 Sulfate Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.7 °26, 17.7 28, 3.5 °26, 10.9°20, 18.4 °20, 16.7 28, and 7.3 *26 (0.2 °26;

+0.1 °28; or £0.0 °26; Cu Kal radiation).

10E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Suifate Type B 1s a crystalline polymorph of Compound | Sulfate Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.7 °28, 17.7 °20, 3.5 °28, 10.9°26, 18.4 °20, 16.7 °28, 7.3 °28, 13.2 °28, 0.0

°26, and 0.0 °20 (0.2 °20; £0.1 °26; or 0.0 °26; Cu Kal radiation).
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10F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Tvpe B is a crystalline polymorph of Compound 1 Sulfate Type B

characterized by a XRPD diffractogram substantially similar to that shown 1o FIG. 23.

10G. The solid form of any one of the previcus embodiments, wherem the solid form of
Compound 1 Sulfate Type B is a crystalline polvmorph of Compound 1 Selfate Type B

characterized by any combination of the XRPD peaks st forth 10 Table 5.

10H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type B 1s a crystathine polvmorph of Compound 1 Sulfate Type B

characterized by a 1H NMR spectrum sabstantially similar to that shown n FIG. 136,

101, The solid form of any one of the previous embodiments, wherein the solid forn of
Compound 1 Suifate Type B 1s a crystalline polyvmorph of Compound | Sulfate Type B

characterized by a DSC curve having endotherms at about 131.5 °C and about 169.5 °C.

Salid forms of Compound 1 Suifate Tvpe C
11, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline sulfate type € salt.

11A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Tvpe C 15 a crystalline polymorph of Compound 1 Sulfate Type €
characterized by two or more, or three XRPD signals selected from the group consisting of

179728, 16.6 °28, and 22.5 °206 (£0.2 °20; £0.1 °26; or £0.0 °26; Cu Ko radiation}.

11B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type € is a crystalline polyvmorph of Compound 1 Sulfate Type C
characterized by signals at 17.9 °26, 16.6 °28, and 22.5 °208 (£0.2 °28; £0.1 °26; or £0.0 =28,

Cu Kal radiation}.
11C. The solid form of anv one of the previcus embodiments, wherein the solid form of
Compound 1 Sulfate Type € is a crystathine polvmorph of Compound 1 Sulfaiec Tyvpe C

characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 17.9 °28, 16.6°28, 22,5 °26, 19.5 728, and 9.5 °20 (£0.2 °20; 0.1 °28; or 0.0
°26; Cu Kol radiation).

11D, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type C is a crystalline polvmorph of Compound 1 Selfate Type C
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.9 °28, 16.6 °20, 22.5°26, 195520, 9.5°28, 3.5 °28, and 7.2 °28 (0.2 °20;

+0.1 728, or £0.0 °26; Cu Kal radiation).

UE. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type € 15 a crystathine polvmorph of Compound | Selfate Type C
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 17.9 °20, 16.6 °28, 22.5°20, 19.5 °28, 9.5 °26, 3.5 °208, 7.2 28, 0.0 °28, 0.0 °20,

and 0.0 °28 (£0.2 °28; £0.1 °28; or £0.0 °26; Cu Kal radiation).

11F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type 15 a ervstalline polvmorph of Compound 1 Sulfate Type C

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 26.

131G, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type C is a crystalline polymorph of Cormopound | Sulfate Type C

characterized by anv combmation of the XRPD peaks set forth 1n Table 6.

11H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Salfate Type € 15 a crystathine polvmorph of Compound 1 Sulfate Tvpe C

characterized by a 1H NMR spectram substantially similar to that shown n FIG. 137,

{11, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sulfate Type C is a ervstalline polymorph of Compound 1 Sulfate Type C

characterized by a DSC curve having an endotherm at about 93.2 °C.

Salid forms of Compound | Phosphate Tvpe 4
12, The solid form of any one of the previous embodiments, wherein the solid form of
solid form 1 is a crystalline phosphate tvpe A salt.
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12A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Type A s a crvstalline polymorph of Compound | Phosphate Type
A characterized by two or more, or three XRPD signals selected from the group consisting of

12.6°28, 22.5 °28, and 12.0 °28 (£0.2 °28; 0.1 °28; or +0.0 °28; Cu Kol radiation).

12B. The solid fora of any one of the previous embodiments, wherein the solid fomm of
Compound 1 Phosphate Tvpe A 1s a crystalline polvmorph of Compound T Phosphate Tvpe
A characterized by signals at 12.6 °28, 22.5 °28, and 12.0 °26 (0.2 °20; 0.1 “28; or +0.0

°28; Cu Kol radiation).

12¢. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Type A is a crystalline polymorph of Compound I Phosphate Type
A characterized by two or more, or three or more XRPE signals selected from the group
consisting of 12.6 °28,22.5°28, 12.0°20, 7.5 °20, and 22.1 728 (0.2 °28, £0.1 °28; or 0.0
°28; Cu Kol radiation).

121, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Type A is a crystalline polymorph of Compound 1 Phosphate Type
A characterized by two or more, or three or more XRPD signals selected from the group
counsisting of 12.6 °20, 22.3°28, 12.0°28, 7.5 °20,22.1 °20,9.9°28, and 21.7 °28 (0.2 °28;

+0.1 728, or £0.0 °26; Cu Kal radiation).

12E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Type A s a crystalline polymorph of Compound | Phosphate Type
A characterized by two or more, or three or more XRPD signals selected from the group
consisting of 12.6 °28, 22.5°28, 12.0°26, 7.5°28,22.1 °26,9.9°208, 21.7°28, 15.0°28, 203

©26, and 24.0 °28 (£0.2 "28; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

12F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Type A is a crystalline polymorph of Compound | Phosphate Type

A characterized by a XRPD diffractogram substantially similar o that shown m FIG. 29
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12G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Phosphate Tvpe A is a crystalline polvmorph of Compound I Phosphate Type

-
i

A characterized by any combmation of the XRPD) peaks set forth 1o Table 7.

12H. The solid form of any one of the previcus embodiments, wherem the solid form of
Compound 1 Phosphate Type A is a crystalline polymorph of Compound I Phosphate Type

A characterized by a 1H NMR spectrum substantially stmilar to that shown m FIG. 138,

121, The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Phosphbate Type A is a crystalline polymorph of Compound | Phosphate Type

A characterized by a DSC curve having endotherms at about 133.9 °C and about 159.3°C.

Solid forms of Compound 1 Tartvate Type A
13, The solid form of any one of the provious embodiments, wherein the solid form of

sohid form 1 15 a crystalline tartrate type A salt.

13A. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound | Tartrate Type A is a crystalline polymorph of Compound 1 Tartrate Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

19.3°28, 198 °28, and 21.5 °206 (0.2 °28; 0.1 °26; or £0.0 °26; Cu Kol radiation).

{38, The sohd form of anv one of the previcus embodiments, wherein the sohid form of
Compound | Tartrate Type A 18 a crystalline polymorph of Compound 1 Tartrate Type A
characterized by signals at 19.3 °28, 19.8 °28, and 21.5 °28 (0.2 °28; +0.1 °28; or £0.0 °28.

Cu Kal radiation).

13, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tartrate Type A 15 a crystalling polymorph of Compound 1§ Tartrate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 19.3 °20, 19.8 °28, 21.5 720, 3.4 °28, and 14.2 °20 (0.2 °20; +0.1 °28; or 0.0

°28; Cu Kol radiation}.

13D, The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Tartrate Type A 13 a crystalline polymorph of Compound 1 Tartrate Tyvpe A

191
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characterized by two or more, or three or more XRPD signals selected from the group
consisting of 19.3 28, 19.8°28,21.5°26,3.4°20, 14.2 °26, 11.3 °28, and 23.1 °28 (0.2 °26,

+0.1 °28; or 0.0 °26; Cu Kal radiation).

13E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tartrate Type A is a crystalline polymorph of Compound 1 Tartrate Type A
characterized by two or more, o7 three or more XRPD signals sclected from the group
congisting of 19.3°28, 19.8°28,21.5°26,3.4°208, 14.2°28, 11.3°28, 23.1 °28, 147 720,

25.7°28, and 24.8 28 (0.2 °20; £0.1 °20; or 0.0 “20; Cu Kal radiation).

{3F. The solid form of any one of the previous embodiments, wheren the solid form of
Compound 1 Tartrate Type A 13 a crystalline polymorph of Compound 1 Tartrate Tyvpe A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 32.

13G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound I Tartrate Type A is a crystalline polymorph of Compound 1 Tartrate Type A

characterized by any combination of the XRPD peaks set forth in Table &.

13H. The solid form of any one of the previous cmbodiments, wherein the solid form of
Compound | Tartrate Type A is a crystalline polymorph of Compound 1 Tartrate Type A

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 139,

131 The sohd form of any one of the previcus embodiments, wherein the solid form of
Compound | Tartrate Type A is a crystalline polymorph of Compound 1 Tartrate Type A

characterized by a DSC curve having endothenms at about 122.8 °C and abowt 189.0 °C.

Solid forms of Compound I Mesylate Type 4
14, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 15 a crystalline mesvlate type A salt.

14A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Mesvlate Tvpe A 1s a crvstalline polymorph of Compound | Mesyviate Type A
characterized by two or more, or three XRPD signals selected from the group consisting of
22.9°28, 19.1 °28, and 18.5 °20 (£0.2 °268; 0.1 °28; or +0.0 °28; Cu Kol radiation).

192
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14B. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound | Mesylate Type A is 3 crystalline polyvmorph of Compound 1 Mesviate Tyvpe A
characterized by signals at 22.9 928, 19.1 °28, and 18.5 28 (0.2 °28; £0.1 °28; or +0.0 °28;

Cu Kal radiation}.

14C. The solid fora of any one of the previous embodiments, wherein the solid form of
Compound 1 Mesvlate Type A is a crystalline polvmorph of Compound | Mesvlate Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 22.9 “28, 19,1 °20, 18.5°26, 22.7 °28, and 26.7 °20 (=0.2 °26; £0.1 °28; or £0.0

226; Cu Kol radiation).

145, The solid form of any one of the previsus embodiments, wherein the solid form of
Compound | Mesvlate Type A 15 a crystalline polymorph of Compound | Mesvlate Type A
characterized by two or more, or three or more XRPD signals selected from the group
congisting of 22.9 °28, 19,1 °28, 18.5 726, 22.7 °20, 26.7 °28, 10.9 °28, and 20.1 °20 (0.2

°26; 0.1 °28; or £0.0 26, Cu Kol radiation).

14E. The sohid form of any one of the provious embodiments, wherein the solid form of
Compound 1 Mesylate Type A is a crystalline polvmorph of Compound | Mesylate Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 22.9 °24, 19.1 °28, 18.5°20,22.7 °28, 26.7 °20, 10.9 °28, 20.1 °28, 5.8 26,

12.7°28, and 25.7 °20 (0.2 °28; +0.1 °20; or 0.0 720, Cu Kal radiation).

14F. The solid form of any oune of the previous embodiments, wherem the solid form of
Compound | Mesvlate Tvpe A 15 a crystalline polvmorph of Compound 1 Mesylate Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 35

14G. The sohid form of any one of the previous emnbodiments, wherein the solid form of
Compound 1 Mesvlate Type A is a erystalling polvmorph of Compound 1 Mesyvlate Type A

characterized by any combination of the XRPD peaks set forth in Table 9.

PCT/US2024/021994
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14H. The solid form of any one of the previous emsbodiments, wherein the solid form of
Compound 1 Mesylate Type A is a erystalline polymorph of Compound 1 Mesyvlate Type A

characterized by a 1H NMR spectrurn substantially similar to that shown n FIG. 140,

141, The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Mesylate Type A is a crystalline polymorph of Compound | Mesvlate Type A

characterized by 3 DSC curve having an endotherm at about 131.3 °C.

Solid forms of Compound 1 Tosylate Type A
15, The sohid form of any onc of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline tosylate type A salt.

15A. The solid form of any one of the previsus embodiments, wherein the solid form of
Compound | Tosylate Type A is a crystalline polymorph of Compound 1 Tosyiate Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

5.6°20,21.5°20, and 12.9 °28 (0.2 "28; +0.1 °28; or +0.0 °28; Cu Kol radiation}.

15B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type A s a crystalline polymorph of Compound 1 Tosylate Tvpe A
characterized by signals at 5.6 °26, 21.5 °28, and 12.9 °26 (0.2 °26; £0.1 °28; or £0.0 °28;

Cu Kal radiation}.

15C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tosylate Type A s a crystalline polymorph of Compound 1 Tosylate Type A
characterized by two or more, ot three or more XRPD signals selected from the group
consisting of 5.6 %28, 21.5°26, 12.9°28, 17.7 °28, and 16.6 °20 (0.2 °28; £0.1 °28; or £0.0

°28; Cu Kal radiation).

150 The sohid form of any one of the previous emnbodiments, wherein the solid form of
Compound 1 Tosylate Type A s a crystalline polymorph of Compound 1 Tosylate Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 5.6 °20, 21.5°20, 12.9°20, 17.7 °26, 16.6 °20, 19.9 °20, and 15.1 726 (0.2 °26;

+0.1 °28; or £0.0 °28; Cu Kol radiation}.
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15E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type A is a crystalline polymorph of Compound 1 Tosyiate Type A
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 5.6 720, 21.5°28, 12.9°28, 17.7°28, 16.6 °26, 19.9 728, 15.1 °28, 0.0 °28, 0.0

226, and 0.0 “20 (0.2 “28; 0.1 °26; or £0.0 °20; Cu Kol radiation}.

15F. The solid form of any one of the previous emmbodiments, wherein the solid form of
Compound | Tosylate Type A is a crystalline polymorph of Compound 1 Toaviate Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 38.

153G, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type A s a crystalline polymorph of Compound 1 Tosylate Tvpe A

characterized by any combination of the XRPD peaks set forth in Table 10

15H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type A is a crystalline polymorph of Compound 1 Toaylate Type A

characterized by a 1H NMR spectniun substantially similar to that shown in FIG. 141

151. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type A is a crystalline polymorph of Compound 1 Tosyiate Type A

characterized by a DSC curve having endotherms at about 76.6 °C and about 117.8 °C.

Solid forms of Compound i Tosylate Type B

16.  The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 1s a crystalline tosylate type B salt.

16A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type B is a erystalline polymorph of Compound 1 Tosylate Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

6.5°26,35.1°28, and 12.9°28 (0.2 °28; +0.1 °28; or £0.0 °28; Cu Kal radiation}.

168, The solid form of any one of the previous embodiments, wherein the solid form of

Compound | Tosvlate Type B is a crystalline polymorph of Compound | Tosvlate Type B

et
o
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characterized by signals at 6.5 926, 5.1 720, and 12.9 26 (0.2 28, +0.1 °28; or +0.0 °26; Cu

Kol radiation).

160 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tosylate Type B is a crystalling polymorph of Compound 1 Tosylate Type B
characterized by two or more, or three or more XRPD signals sclected from the group
cousisting of 6.5 °208, 5.1 720, 12.9 °26, 11.3 °26, and 22.2 720 (0.2 °28; =0.1 °26; or 0.0

°26; Cu Kol radiation).

16D, The solid form of any one of the previcus emboduments, wherein the solid form of
Compound | Tosylate Tvpe B is a erystalline polymorph of Compound | Tosviate Tvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.5 °20, 5.1 °20, 129726, 11.3°28, 22.2 °28, 20.7 °20, and 18.9 °28 (0.2 °26;

+0.1 °28; or £0.0 °26; Cu Kal radiation).

16E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tosylate Type B is a crystalline polvmorph of Compound | Tosyvlate Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 6.5 28, 5.1 °208, 12.9°28, 11.3°26,22.2 928, 20.7 °28, 18.9°28, 13.3°28,7.7

°28, and 22.9 726 (0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation}.

{6F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tosylate Type B is a crystalline polvmorph of Compound | Tosylate Type B

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 41

160, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type B is a crystalling polvmorph of Compound 1 Tosylate Type B

characterized by any combination of the XRPD peaks set forth in Table 11,

16H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tosylate Type B is a crystalline polvmorph of Compound | Tosylate Type B

characterized by a 1H NMR spectrurn substantially similar to that shown n FIG. 142,
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161. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tosylate Type B is a crystalline polvmorph of Compound 1 Tosvlate Tvpe B

characterized by a DSC curve having endotherms at about 125 .8 °C and about 128.2 °C.

Soiid forms of Compound 1 Arginine Type 4
17.  The solid form of any one of the previous embodiments, wherein the solid form of

sohid form | 15 a crystalline arginine type A salt.

17A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Arginine Type A is a crystalline polymorph of Compound | Arginine Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

17.1°28, 184 °28, and 19.5 °206 (£0.2 °28; 0.1 °26; or +0.0 °28; Cu Kal radiation).

178. The solid form of any one of the previous embodiments, wherein the sohid fomm of
Compound 1 Arginine Tyvpe A 15 a cryvstalline polvmorph of Compound | Arginine Tvpe A
characterized by signals at 17.1 °28, 18.4 28, and 19.5 °28 (0.2 °28; 0.1 °26; or £0.0 °29;

Cu Kol radiation).

17C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type A is a crystalline polymorph of Compound 1 Arginine Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.1 °28, 18.4°28, 195 °20, 19.2 °28, and 23.1 "26 (0.2 °26; 0.1 °28; or 0.0

°26; Cu Kol radiation}.

17D, The solid form of any one of the previous emboduvents, wherem the solid form of
Compound 1 Arginine Type A 15 a erystalline polymorph of Compound | Arginine Type A
characterized by two or more, or three or more XRPD signals sclected from the group
cousisting of 17.1 °20, 18.4°28, 19.5°20, 192728, 23.1 °20, 6.8 °20, and 27.5 °20 (0.2 °26;

+0.1 728, or £0.0 °28; Cu Kal radiation).

17E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Arginine Type A 15 a crystalline polymorph of Compound | Arguune Type A

characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 17.1 °20, 18.4 °28, 19.5°20, 19.2°20, 23.1 °26, 6.8 °26, 27.5°28, 0.0 °28, 0.0
°26, and 0.0 °26 (0.2 °28; £0.1 “26; or +0.0 °28; Ca Kol radiation).

17F. The solid form of any one of the previous embodiments, wheren the sohid form of
Compound | Arginine Type A is a crystalline polymorph of Compouand 1 Arginine Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 44

17G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Tyvpe A is a crystalline polvmorph of Compound 1 Arginine Type A

characterized by any combination of the XRPD peaks set forth in Table 12.

17H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Arginine Type A is a crystaliine polymorph of Compound 1 Arginine Type A

characterized by a 1H NMR spectrum substantially simular to that shown i FIG. 143,

171. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Argimine Type A is a crystalline polymorph of Compound | Arginine Type A

characterized by a DSC curve having endotherms at about 92.4 °C.

Solid forms of Compound 1 Arginine Type B
18, The solid form of any one of the previous embodiments, wherein the solid form of

sohid form 1 1s a crystalline argimine tvpe B salt.

18A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Arginine Type B is a crvstalline polyvmorph of Compound | Arginine Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

10.3°28, 182 °26, and 16.6 °20 (0.2 °20; 0.1 °26; or £0.0 °26; Cu Kol radiation).

188. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B 1s a crystalline polymorph of Compound 1 Arginine Type B
characterized by signals at 10.3 °26, 18.2 °26, and 16.6 728 (0.2 °28; +0.1 °28; or £0.0 °28;

Cu Kal radiation).
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18C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B is a erystalline polymorph of Compound 1 Arginine Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 10.3 28, 18.2 °28, 16.6 °28, 20.2 °28, and 25.2 °20 (£0.2 °26; £0.1 28, or £0.0

“26; Cu Kol radiation).

1853, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Tvpe B is a crystalline polymorph of Compound | Arginine Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.3 28, 18.2°20, 16.6°26, 20.2 °28, 252 °26, 15.6 °20, and 24.5 °26 (0.2

226, 0.1 °28; or £0.0 °28; Cu Kul radiation).

18K The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B 15 a crystalline polymorph of Compound | Arginine Type B
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 10.3 °20, 18.2 °28, 16.6 28, 20.2 °28, 25.2 920, 15.6 °26, 24.5 °28, 26.0 °28,

13.3°26, and 21 9 °20 (0.2 °20; £0.1 °20; or £0.0 °26; Cu Kal radiation).

18F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B is a crystalline polymorph of Compound | Arginine Type B

e
i
H

characterized by a XRPD ditfractogram substantially similar to that shown in FIG. 47

18G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B is a crystalline polymorph of Compound 1 Arginine Type B

characterized by any combination of the XRPD peaks set forth in Table 13,

18H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Arginine Type B 15 a crystalline polymorph of Compound | Arginine Type B

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 144,

181. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Arginine Type B 1s a crystalline polyvmorph of Compound 1 Arginine Type B

characterized by a DSC curve having an endotherm at about 140.8 °C.
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Solid forms of Compound 1 Lysine Tvpe 4
19 The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 is a erystalline Lysive Type A salt.

19A. The solid form of any one of the previcus embodiments, wheremn the solid form of
Compound 1 Lysine Type A is a crystalline polymeorph of Compound 1 Lysine Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

7.3°26,22.0°20, and 10.9 726 (0.2 226, £0.1 °28; or 0.0 °28; Cu Kl radiation).

19B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Lysine Type A 1s a crystalline polymorph of Compound | Lysine Type A
characterized by signals at 7.3 °26, 22.0 °28, and 16.9 °26 (0.2 °28; 0.1 °26; or £0.0 °28;

Cu Kal radiation).

19C. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type A is a crystalline polvmorph of Compound I Lysine Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.3 920, 22,0 °26, 10.9 °28, 21.4 °26, and 14.5 °28 (0.2 °28; £0.1 °28; or =0.0

228 Cu Kol radiation).

1913, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type A 1s a crystalline polymorph of Compound 1 Lysine Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.3 28, 22.0 °26, 10.9 °20, 21 .4 °26, 14.5°26,24 2 °28, and 12.1 °26 (=02 °26;

+0.1 °28; or £0.0 °26; Cu Kal radiation).

19E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type A is a crvstalline polymorph of Compound 1 Lysine Tvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 7.3 °28, 22.0 720, 10.9 °20, 21.4 °20, 14.5°28,24.2 °20, 12.1 °28, 24.9 26,

26.6°26, and 0.0 7268 (0.2 °28; 0.1 °26; or £0.0 °208; Cu Kgl radiation).

200
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19F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type A is a crystalline polymorph of Compound I Lysine Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 50.

19G. The solid form of any one of the previcus embodiments, wherem the solid form of
Compound 1 Lysine Type A is a crystalline polymeorph of Compound 1 Lysine Type A

characterized by any combmation of the XRPD peaks st forth 1o Table 14,

19H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Lysine Type A ts a crystalline polyrmorph of Compound | Lysine Type A

characterized by a 1H NMR spectrum sabstantially similar to that shown i FIG. 143,

191, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type A is a crystalline polymorph of Compound 1 Lysine Tvpe A

characterized by a DSC curve having endotherms at about 74.2 °C and about 174.0 °C.

Salid forms of Compound 1 Lysine Type B
20, The solid form of any one of the previous ernbodiments, wherein the solid form of

solid form 1 is a crystalline Lysine Type B salt.

20A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type B is a crystalhine polymorph of Compound 1 Lysine Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

3.9°268, 11.6°28, and 15.5 °20 (0.2 °26; 0.1 °28; or 0.0 °26; Cu Kol radiation}.

208, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysing Type B is a crystalline polymorph of Compound 1 Lysine Type B
characterized by signals at 3.9 °26, 11.6 726, and 15.5 °26 (=02 °26; =0.1 °26; or £0.0 °26;

Cu Kal radiation}.
20C. The solid form of anv one of the previcus embodiments, wherein the solid form of
Compound 1 Lysine Type B is a crystaline polymorph of Compound 1 Lysine Type B

characterized by two or more, or three or more XRPD signals selected from the group

201
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consisting of 3.9°28, 11.6 726, 155720, 23.3 °28, and 7.8 °26 (0.2 °20; £0.1 °28; or 0.0
°26; Cu Kol radiation).

20D, The solid form of any one of the previous embodiments, wherein the sohid form of
Compound | Lysine Type B 15 a crystalline polymorph of Compouand 1 Lysine Type B
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 3.9°28, 11.6°28, 155728, 23.3°20, 7.8 °28, 27.2 °28, and 19.4 °28 (0.2 °28;

+0.1 728, or £0.0 °26; Cu Kal radiation).

20E. The sohd fomm of any one of the previous embodiments, wherein the solid form of
Compound | Lysine Type B is a crystalline polymorph of Compound | Lysine Type B
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 3.9 °20, 11.6 °20, 155 °28,23.3 728, 7.8 °20, 27.2°20, 194 °26,31.2°28,352
°28, and 0.0 °26 (0.2 °26; £0.1 °26; or £0.0 °28; Cu Kal radiation).

20F. The solid form of any one of the previoas embodiments, wherein the solid form of
Compound 1 Lysine Type B is a crystalline polymorph of Compound 1 Lysine Type B

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 53.

2045, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type B is a crystalline polymorph of Compound 1 Lysine Type B

characterized by any combination of the XRPD peaks set forth in Table 15,

20H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type B is a crystalline polymorph of Compound 1 Lysine Type B

characterized by a 1H NMR spectram substantially similar to that shown n FIG. 146,

20f. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Lysine Type B 1s a crystalline polymorph of Compound 1 Lysine Tvpe B

characterized by a DSC curve having an endotherm at about 207.7 °C.

Salid forms of Compound | Sodium Type A
21, The solid form of any one of the previous embodiments, wherein the solid form of
solid form 1 is a crystalline Sodnum Type A salt.

202
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21A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sodmm Type A 15 a crystatline polymorph of Compound 1 Sodium Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

10.0°20, 16.5 °20, and 21.7 °20 (£0.2 °28; 0.1 °28; or +0.0 °28; Cu Kol radiation).

218. The solid fora of any one of the previous embodiments, wherein the solid form of
Compound 1 Sodium Type A is a erystalline polymorph of Compound 1 Sodium Type A
characterized by signals at 10.0 °28, 16.5 28, and 21 .7 °28 (0.2 °28; 201 °20; or £0.0 °29;

Cu Kal radiation).

21 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sodium Type A is a crystalline polymorph of Compound 1 Sodium Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 10.0 °28, 16.5°28, 21.7°26,9.4 °20, and 12.4 720 (0.2 °28, £0.1 °28; or 0.0

°26; Cu Kol radiation).

21D The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Sodiam Type A is a crystalline polymorph of Compound 1 Sodium Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 10.0 °28, 16.5°20, 21.7°26, 9.4 °20, 12.4 °28, 8.4 °28, and 24.3 °28 (0.2 °28;

+0.1 728, or £0.0 °26; Cu Kal radiation).

21E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sodium Type A is a crystalline polymorph of Compound 1 Sodium Tyvpe A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.0 °28, 16.5°28, 21.7°26, 9.4 728, 12,4 °20, 8.4 °208, 243 °28, 194 °28, 8.9
°28, and 6.3 °20 (0.2 °20; £0.1 °26; or £0.0 °28; Cu Kal radiation).

21F. The solid form of any one of the previoas embodiments, wherein the solid form of
Compound | Sodim Type A is a erystelline polymorph of Compouand 1 Sodium Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 56.
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21G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Sodium Type A is a erystalline polymorph of Compound 1 Sodium Type A

characterized by any combination of the XRPD peaks set forth in Table 16,

21H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Sodium Type A is a crystalline polvmorph of Compound 1 Sodium Type A

characterized by a3 1H NMR spectrum substantially sioular to that shownin FIG. 147,

211 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Sodmm Type A is a crystatline polymorph of Compound 1| Sodium Type A

characterized by a DSC curve having endotherms at about 92.2 °C and about 135.5 °C.

Solid forms of Compound 1 Potassium Type B
22, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 s a crystalline Potassiurn Type B salt.

22A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potasstum Type B is a crystalline polymorph of Compound 1 Potassium Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

14.3°28, 17.2°28, and 5.8 °28 (0.2 °26; =0.1 °20; or 0.0 °20; Cu Kal radiation).

228, The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type B 1s a crystalline polymorph of Compound 1 Potassiom Type B
characterized by signals at 14.3 °28, 17.2 28, and 5.8 °26 (0.2 *20; 0.1 °26; or +£0.0 °28;

Cu Kal radiation).

22¢. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type B 15 a crystalling polymorph of Compound 1 Potassium Tvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 14.3 28, 17.2°28, 5.8 °28, 12.5 °20, and 8.6 206 (+0.2 °28; +0.1 "26; or 0.0
°28; Cu Kol radiation}.

22D, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type B is a crystalline polymorph of Compound 1 Potassium Type B
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characterized by two or more, or three or more XRPD signals selected from the group
consisting of 14.3 °28, 17.2°28, 5.8 °20, 12.5 °20, 8.6 °28, 21.1 °28, and 11.4 °28 (0.2 °28;

+0.1 °28; or 0.0 °26; Cu Kal radiation).

22E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type B is a crystalline polymorph of Compound 1 Potassium Type B
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 14.3°28, 17.2°28, 5.8 °28, 12.5°28, 8.6 °28, 21.1 °28, 11.4°20,22.3 °28, 205
°26, and 23.0 °20 (0.2 °20; £0.1 °28; or £0.0 °28; Cu Kal radiation).

22F. The solid form of any one of the previous embodiments, wherem the sohd form of
Compound 1 Potassium Type B is a crystalline polymorph of Compound 1 Potassium Type B

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 59

22G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Potassium Type B 1s a crystalline polymorph of Compound 1 Potassiom Type B

characterized by any combination of the XRPD peaks set forth i Table 17,

22H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Potassium Type B is a crystalline polymorph of Compound 1 Potassium Type B

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 148,

221 The sohd form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Potassium Type B is a crystalline polymorph of Compound 1 Potassiom Type B
characterized by a DSC curve having endothenms at about 150.6 °C, about 224 .0 °C, and

about 232 .8 °C.

Solid forms of Compound 1 Choline Type A
23, The solid form of any one of the previcus emboduments, wheremn the solid form of

solid form 1 15 a erystalline Choline Type A salt.

23A. The solid form of any one of the previous embodiments, wheremn the solid form of

Compound | Choline Type A i3 a crystalline polymorph of Compound 1 Choline Type A

b
b
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characterized by two or more, or three XRPD signals selected from the group consisting of

10.8°268, 17.6 °20, and 15.8 °26 (0.2 °28; +0.1 °26; or +0.0 °28; Cu Ka1 radiation).

23B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Choline Type A is a crystalline polymorph of Compound 1 Choline Type A
characterized by signals at 10.8 °28, 17.6 °26, and 15.8 °208 (+0.2 °28; £0.1 °26; or +0.0 °28;

Cu Kal radiation).

23C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Choline Type A is a crystalline polymorph of Compound 1 Choline Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.8 °28, 17.6°28, 15.8°26, 22.3 °28, and 21.7 °28 (0.2 °26; 0.1 20, or £0.0

°26; Cu Kal radiation).

230, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Choline Type A 15 a crystalline polymorph of Compound I Choline Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.8 720, 17.6 208, 15.8°20, 22.3°28, 21.7°26, 17.9 °20, and 23.8 °26 (0.2

220: 0.1 °20; or £0.0 °20; Cu Kol radiation).

23E. The solid form of anv one of the previous embodiments, wherein the solid form of
Compound 1 Choline Type A is a crystalline polymorph of Compound 1 Choline Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.8 °20, 17.6 726, 15.8°20,22.3°20, 21.7°20. 17.9 °206, 23.8 °28, 19.8 °28,

20.5°268, and 24.7 720 (£0.2 *28; £0.1 °28; or =0.0 °28; Cu Kal radiation).

23F . The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Choline Type A 15 a crystalline polymorph of Compound | Choline Type A

characterized by a XRPD diffractogram substantially similar to that shown mn FIG. 62
23G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Choline Type A is a crystalline polymorph of Compound 1 Choline Type A

characterized by any combination of the XRPD peaks set forth in Table 18,
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23H. The solid form of any one of the previous emsbodiments, wherein the solid form of
Compound 1 Choline Type A is a crystalline polymorph of Compound I Choline Type A

characterized by a 1H NMR spectrurn substantially similar to that shown n FIG. 149,

231. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Choline Type A is a crystalline polymorph of Compound 1 Choline Type A

characterized by a DSC curve baving endotherms at about 184.5 °C and about 210.4 °C.

Solid forms of Compound 1 Ammonium Tyvpe 4
24, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is a crystalline Ammonium Type A salt.

24A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammoniom Type A is a erystalline polymorph of Compound 1 Anmmmonium
Tvpe A characterized by two or more, or three XRPD signals selected from the group
consisting of 11.7 °28, 22 .0 °28, and 13.6 °28 (0.2 °28; 0.1 °28; or 0.0 °20; Cu Kal

radiation).

24B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1| Ammoniom Type A is a erystalline polymorph of Compound 1 Ammoniom
Tvpe A characterized by signalsat 11.7 °26, 22.0 °28, and 13.6 20 (x0.2 °28; £0.1 °28; or

+0.0 728; Cu Kal radwation).

24C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammontum Type A is a erystalline polymorph of Compound | Ammontum
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 11.7 °26, 22.0 °20, 13.6 °20, 253 °20, and 23.5 °20 (0.2 °20; £0.1 °26;

or £0.0 °20; Cu Kal radiation).

240, The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonium Type A is a crystalline polymorph of Compound 1 Ammonium
Type A characterized by two or more, or three or more XRPL) signals sclected from the
group consisting of 11.7 926, 22.0 726, 13.6 °28, 25.3°28, 23.5°20, 16.0°28, and 21.7°28
(0.2 °28; +0.1 °28; or £0.0 °26; Cu Kal radiation).
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24E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammontum Type A 1s a crystalline polymorph of Compound | Aramontum
Type A characterized by two or more, or three or more XRPD signals selected from the
group consisting of 11.7 °26, 22.0 20, 13.6 °20, 25.3 °28, 23.5 °28, 16.0°28, 21.7 720, 26.4

°28,24.3 °28, and 16.5 °28 (0.2 °26; £0.1 °28; or £0.0 °26; Cu Kol radiation).

24F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound I Ammonium Type A is a crystalline polymorph of Compound 1 Ammonivum
Type A characterized by a XRPD diffractogram substantially suuntlar to that shown m FIG.

)

o

244, The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammoniom Type A is a erystalline polymorph of Compound 1 Anmmmonium

Tyvpe A characterized by any combination of the XRPD peaks set forth 1 Table 19,

24H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammontum Type A 1s a crystalline polymorph of Compound | Ammontum

Type A characterized by a3 1H NMR spectrum substantially similar to that shown in FIG. 150

241. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonium Type A is a erystalline polymorph of Compound 1 Ammonium
Tyvpe A characterized by a DSC curve having endotherms at about 132.8 °C, about 1562 °C,

and about 192.2 °C.

Solid forms of Compound 1 Awmonium Type B
25.  'The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 15 a crystalline Aromonna Tvpe B salt,

25A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonin Type B is a crystalline polyvmorph of Compound | Ammonium
Type B characterized by two or more, or three XRPE signals selected from the group
consisting of 10.7 728, 17.6 %28, and 18.4 "28 (0.2 °28; £0.1 °28; or +0.0 °28; Cu Kal
radiation}.
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258. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonumn Type B is a crystaltine polymorph of Comapound | Amumonium
Type B characterized by signals at 10.7 °28, 17.6 °28, and 18.4 °28 (0.2 °28; +0.1 °28; or
+0.0 °28; Cu Kol radiation}.

25C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Ammmonium Type B is a erystalline polymorph of Compound | Ammmomium
Tyvpe B characterized by two or more, or thrce or more XRPD signals selected from the group
consisting of 10.7 °260, 17.6 °28, 18.4 20, 19.3 °28, and 15.4 °20 (0.2 °26; +0.1 °28; or +0.0
°28; Cu Kol radiation).

25D, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Ammoniam Type B is a crystalline polymorph of Compound 1 Ammonium
Type B characterized by two or more, or three or more XRPD signals selected from the group
counsisting of 10.7 °20, 17.6 °28, 18.4°20, 193 728, 154 °20, 21.5 °20, and 23.8 °20 (=02

°28; £0.1 °28; or £0.0 °28: Cu Kal radiation).

25E. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonturn Type B is a crystalline polymorph of Compound | Ammonium
Type B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 10.7 °28, 17.6 °28, 18.4 °26, 193 °20, 154 °28, 21.5 °20, 23.8 °20, 18.0 °286,
9.6°20, and 10.9 °26 (0.2 °28; £0.1 °26; or 0.0 "28; Cu Kal radiation).

25F. The solid form of any one of the previous embodiments, wherem the solid form of
Compound 1 Ammoniwm Type B is a crystalline polvmorph of Compound | Ammonium
Type B characterized by a XRPD diffractogram substantially similar to that shown in FIG.

68.

25G. The solid forny of any one of the previous embodiments, wherein the solid form of
Compound 1 Ammonium Type B s a crystatline polvmorph of Compound | Ammonium

Type B characterized by any combination of the XRPD peaks set forth in Table 20.

25H. The solid form of any one of the previous embodiments, wheremn the solid form of

Compound 1 Ammonium Type B is a crystalline polymorph of Compound | Ammonium

Type B characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 151
209
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25%. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Ammonuurn Type B is a crystaltine polymorph of Comapound | Amumonium
Type B characterized by a DSC curve having endotherms at about 140.7 °C and about 189.0
°C.

Solid forms of Compound 1 Tris Type A
26.  The solid form of any one of the previous embodiments, wherein the sohid form of

solid form 1 18 a crystalline Tris Type A salt.

26A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type A i3 a crystatiine polymorph of Compound 1 Tris Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

3.9°20, 155720, and 7.7 "20 (202 °20; £0.1 °20; or =0.0 °28; Cu Kal radiation).

268. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type A is a crystalline polymorph of Compound 1 Tris Type A
characterized by signals at 3.9 °26, 15,5 °20, and 7.7 °20 (0.2 °28; £0.1 *28; or =0.0 °28; Cu

Kal radiation).

26C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tns Type A is a crystalline polymorph of Compound 1 Tris Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 728, 15,5 °26, 7.7 °28, 19.2 °20, and 14.7 °26 (0.2 °26; +0.1 °28; or 0.0

928, Cu Kol radiation).

2613, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type A is a crystaliine polymorph of Compound 1 Tris Type A
characterized by two or more, or three or more XRPD signals selected from the group
congisting of 3.9 °28, 155 726, 7.7 °28, 19.2 °26, 14.7 ©28, 22 .0 °28, and 20.2 °28 (+0.2 °24;

+0.1 °28; or 0.0 °26; Cu Kal radiation).

26E. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type A s a crystaliime polymorph of Compound 1 Tris Type A
210
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characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.9 °28, 15,5726, 7.7 °28, 19.2 °26, 14.7 °28,22.0°28,20.2 °26, 17.9°28, 229
o268, and 8.9 °26 (0.2 °28; £0.1 °26; or £0.0 *26; Cu Kal radiation).

26F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type A is a crystaliine polymorph of Compound 1 Tris Type A

characterized by 3 XRPD diffractogram substantially similar to that shown in FIG. 71

26G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tris Type A is a crystalline polymorph of Compound 1 Tris Type A

characterized by any combination of the XRPD peaks set forth in Table 21,

26H. The solid form of any one of the previsus embodiments, wherein the solid form of
Compound 1 Tnis Type A is a crystaliine polymorph of Compound 1 Tris Type A

characterized by a 1H NMR spectrum substantially simular to that shown in FIG. 152,

261 The solid form of any one of the previous embodiments, wherein the solid form of

by a DSC curve having endotherms at about 133.1°C, about 182.0, and about 191.2 °C.

Solid forms of Cormpound 1 Tris Type B
27, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 15 a crystalline Tris Type B salt.

27A. The solid form of any one of the previous embodunents, wheremn the solid form of
Compound | Tris Type B 1s a crystaliine polvmorph of Compound 1 Tns Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

18.8°28, 12,1 726, and 17.9 °26 (£0.2 °28; 0.1 °26; or £0.0 °26; Cu Kal radiation).

278. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tus Type B is a erystalline polymorph of Compound 1 Tris Type B
characterized by signals at 18.8 °20, 12,1 °28, and 17.9 °28 (£0.2 *28; £0.1 °26; or £0.0 °28;

Cu Kal radiation).
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27C. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type B is a erystaliineg polymorph of Compound 1 Tris Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 188 28, 12.1°28, 17.9°20, 15.7°28, and 21 4 °20 (0.2 °26; £0.1 28, or £0.0

“26; Cu Kol radiation).

275, The solid form of any once of the previous embodiments, wherein the solid form of
Compound 1 Tris Type B is a erystaliine polymorph of Compound { Tris Tvpe B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 188 °28, 12.1 728, 17.9°26, 15.7°28,21.4°28, 11.3 °20, and 6.5 28 (0.2 °28;

+0.1 °28; or £0.0 °26; Cu Kol radiation).

278 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type B is a crystaliine polymorph of Compound | Tris Type B
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 18.8 °20, 12.1 °28, 17.9°20, 15.7°28, 214 920, 11.3 °28, 6.5 °28,22.6 20, 84
°26, and 19.9 °20 (0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation).

27F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Tris Type B is a crystalline polvmorph of Compound 1§ Tris Type B

characterized by a XRPD ditfractogram substantially similar to that shown in FIG. 74.

27G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tris Type B is a erystaliine polymorph of Compound 1 Tris Type B

characterized by any combination of the XRPD peaks set forth in Table 22.

27H. The solid form of any one of the previous embodiments, wherein the solid form of

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 153,

271 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Tris Type B 15 a crystalime polymorph of Compound 1 Tris Type B

characterized by a DSC curve having endothenms at about 104.8 °C and about 191.6 °C.
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Solid forms of Compound 1 Meglumine Type B
28.  The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 is a erystalline Meglomine Type B salt.

28A. The solid form of any one of the previcus embodiments, wheremn the solid form of
Compound 1 Meglumine Type B is a crystalline polymorph of Compound 1 Meglumine
Type B characterized by two or more, or three XRPD signals selected from the group
consisting of 4.0 °28, 19.7 226, and 11.6 °28 (0.2 °28; £0.1 °28; or £0.6 °28; Cu Kul
radiation).

288, The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Meglumine Type B is a crystalline polvmnorph of Compound 1 Meglumine
Type B characterized by signals at 4.0 28, 19.7 “26, and 11.6 °28 (:0.2 °28; 0.1 °26; or
+0.0 °28; Cu Kal radiation).

28C. The solid form of any one of the previous embodiments, wherein the sohid fomm of
Compound 1 Meglumine Type B is a crvstalline polymorph of Compound 1 Meglumine
Type B characterized by two or more, or three or more XRPD signals selected from the groop
consisting of 4.0 920, 19.7 °26, 11.6 °20, 15.1 °20, and 11.8 °20 (0.2 °20; £0.1 “28: or =0.0
°28; Cu Kol radiation).

28D, The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Meglumine Type B is a crystalline polymorph of Compound 1 Meglumine
Tyvpe B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 4.0 °28, 19.7 26, 11.6 720, 15.1 °20, 11.8°20, 15.8 °28, and 7.9 °28 (+:0.2 °24;
£0.1 928; or £0.0 “26; Cu Kal radiation).

28E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Meglumine Type B is a erystalline polymorph of Compound 1 Meglumine
Type B characterized by two or more, or three or more XRPD signals selected from the group
consisting of 4.0 °26, 19.7°20, 11.6 728, 15.1 726, 11.8°20, 158 °20. 79°20, 13.6°28, 20.0

©26, and 23.7 °268 (£0.2 *28; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

28F. The solid form of any one of the previoas embodiments, wherein the solid form of
Compound | Meglumine Type B is a erystalline polymorph of Compound 1 Meglumine
Type B characterized by a XRPD diffractogram substantially similar to that shown i FIG.
77.
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28G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type B is a erystalline polymorph of Compound 1 Meglumine

Type B characterized by any combination of the XREPD peaks st forth 1n Table 25,

28H. The solid form of any one of the previous embodiments, wheren the solid form of
Compound 1 Meglumine Type B is a crystalline polymorph of Compound 1 Meglumine

Type B characterized by a 1H NMR spestrum substantially simiar to that shown m FIG. 154

28%. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Meglumine Type B is a erystalline polymorphb of Compound 1 Meglumine
Type B characterized by a DSC curve having endotherms at about 80.9 °C, about 132.2° and

about 167.1 °C.

Solid forms of Compound 1 Meglumine Tvpe C
28, The solid form of any one of the previous embodiments, wherein the sohd form of

solid form 1 is a erystalline Meglamine Type C salt.

29A . The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Meglumine Type C is a crystalline polymorph of Compound 1 Meglumine
Type C characterized by two or more, or three XRPD signals sclected from the group
consisting of 12.7 °28, 20.2 °28, and 17.1 °20 (£0.2 °28; £0.1 *28; or £0.0 °20; Cu Kol

radiation).

298. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Meglumine Type C 15 a erystalline polymorph of Compound 1 Meglumine
Type C characterized by signals at 12.7°28, 20.2 °28, and 17.1 °28 (£0.2 °28; £0.1 °28; or

+0.0 °28; Ca Kal radiation).

29C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type C 13 a crystalline polymorph of Compound 1 Meghumine
Type € characterized by two or more, or three or more XRPD signals selected from the group
consisting of 12.7 720, 20.2°268, 17.1 °20, 21.4 °28, and 24.4 °28 (0.2 °26; £0.1 °26; or 0.0

226; Cu Kal radiation).
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290, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Meglumine Type C is a erystalline polymorph of Compound 1 Meglumine
Type C characterized by two or more, or three or more XRPD signals selected from the group
consisting of 12.7 728, 20.2°28, 17.1 °28, 21.4°28, 24,4 °28, 8.4 °20, and 18.6 “28 (0.2 °26;
+0.1 °28; or £0.0 °26; Cu Kol radiation).

29E. The solid form of any one of the previous cmbodunents, wherein the solid foro of
Compound 1 Meglumine Type C is a erystalline polymorph of Compound 1 Meglumine
Type C characterized by two or more, or three or more XRPD signals selected from the group
consisting of 12.7 28, 20.2°20, 17.1 °26,21.4°28, 244 °20, 8.4 728, 18.6°26, 13 4 °20,

.y i

229°28, and 19.4 720 (0.2 728, £0.1 °28; or +0.0 °28; Cu Kal radiation}.

29F. The solid form of any one of the previous cmbodiments, wherein the solid form of
Compound 1 Meglumine Type C 15 a crystalline polymorph of Compound 1 Meglumine
Tyvpe C charactenized by a XRPD diffractogram substantially sinular to that shown in FIG.

80.

29G. The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Meglumine Type C s a crystalline polymorph of Compound 1 Meglumine

Type C characterized by any combination of the XRPD peaks set forth in Table 26,

29H. The solid form of any one of the previous embodiments, wherein the solid form of

Compound 1 Meglumine Type C is a crystalline polymorph of Compound 1 Meghumine

v

Type € characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 15

291, The solid form of any one of the previons embodiments, wherein the solid form of
Compound 1 Meglumine Type C is a crystalline polymorph of Compound 1 Meglumine

Type C characterized by a DSC curve having an endothernu at about 166.7 °C.

Solid forms of Compound I Freeform Type A
30, The solid form of any onc of the previcus embodiments, wherein the solid form of

solid form 1 is crystalline Freefomm Tvpe A,

]
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30A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalline polvimorph of Compound 1 Freeform Type A
characterized by two or more, ot three XRPD signals selected trom the group cousisting of

3.6°28,7.1°28, and 17.6 °28 (0.2 °26; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

30B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalime polymorph of Compound 1 Freeform Type A
characterized by signals at 3.6 726, 7.1 720, and 17.6 20 (0.2 28, £0.1 °28; or 0.0 °26;, Cu

Kol radiation}.

30C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalline polymorph of Compound 1 Freeform Type A
characterized by two or more, or three or more XRPD signals sclected from the group
counsisting of 3.6 °28, 7.1 728, 17.6 °28, 6.5 °28, and 12.6 °26 (0.2 °20; =0.1 °26; 0r 0.0

°28; Cu Kol radiation}.

300, The solid form of any one of the previous embodiments, wheremn the solid form of
Compound | Freeform Type A is a crystalline polymorph of Compound 1 Frecform Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 3.6 °28, 7.1 °20, 17.6 728, 6.5 °26, 12.6 °26, 10.6 °26, and 14.1 °26 (0.2 °28;

0.1 728; or £0.0 °26; Cu Kal radiation).

30E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalline polvmorph of Compound 1 Freeform Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 3.6 28, 7.1 °28, 17.6 °28, 6.5 “26, 12.6 °28, 10.6 °26, 14.1 °28, 15.9°28, 0.0

°28, and 0.0 °26 (=02 °26; +0.1 °26; or £0.0 °268; Cu Kal radiation).

30F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalline polyvmorph of Compound 1 Freeform Type A

characterized by a XRPD diffractogram substantially similar to that shown 1o FIG. 83,
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30G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystalline polvmorph of Compound 1 Freeform Type A

characterized by any combination of the XRPD peaks set forth in Table 27,

30H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type A is a crystatline polymorph of Compound 1 Freeform Type A

characterized by a3 1H NMR spectrum substantially sioular to that shown in FIG. 156.

301 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type A is a crystalline polymorph of Compound 1 Frecform Type A
characterized by a DSC curve having endotherms at about 103.6 °C, about 161.5°C, and

about 185.6 °C.

Solid forms of Compound 1 Freeform Type B
31, The solid form of any one of the previous embodunents, wherein the sohid form of

solid form 1 1s crystalline Freeform Type A.

31A. The solid form of any one of the previous embodiments, wheren the solid form of
Compound 1 Freeform Type B is a crvstalline polvmorph of Compound 1 Freeform Type B
characterized by two or more, or three XRPD signals selected from the group consisting of

16.3°268,21.7°26, and 21.4 °26 (£0.2 °28; =01 °28; or 0.0 °268; Cu Kol radation).

31B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type B is a crystalline polymorph of Compound 1 Freetorm Type B
characterized by signals at 165720, 21.7 28, and 21 .4 °28 (£0.2 "28; £0.1 °28; or £0.0 °28;

Cu Kal radiation),

31C. The solid form of any one of the previous embodiments, wherein the sohid form of
Compound 1 Freeform Tyvpe B is a crystalline polyvmorph of Compound 1 Freeform Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16,53 °20, 217728, 21,4 °26, 8.9°20, and 24.2 °26 (0.2 °28; 0.1 *26; or =0.0
°28; Cu Kol radiation).
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310 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type B is a erystaliine polymorph of Compound 1 Freeform Type B
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 165 728, 21.7°28, 21,4 °28, 8.9°28,24.2°26,22.1 720, and 12.7 °26 (0.2 °26;
+0.1 °28; or £0.0 °26; Cu Kol radiation).

31E. The solid form of any one of the previous embodunents, wherein the solid form of
Compound 1 Freeform Type B is a erystaliine polvmorph of Compound | Freeform: Type B
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16,5 728, 21.7°20, 214 °26, 8.9°28, 24.2°20,22.1 728, 12.7°26, 194 °208, 8.4

226, and 13.6 °28 (£0.2 °28; 0.1 °28; or £0.0 *28; Cu Kal radiation).

31F. The solid form of any anc of the previcus embodiments, wherein the solid form of
Compound | Freeformn Type B 15 a crystaliine polymorph of Compound | Freeform Type B

characterized by a XRPD diffractogram substantially similar to that shown mn FIG. 86

31G. The solid form of any one of the previous embodiments, wheremn the solid form of
Compound | Freeform Type B is a crvstalline polymorph of Compound 1 Frectorm Type B

characterized by any combination of the XRPD peaks sot forth in Table 28,

31H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type B 15 a erystaliine polymorph of Compound | Freeform Type B

characterized by a 1H NMR spectrum substantially similar to that shown i FIG. 157,

311 The solid form of any one of the previous embodunents, wherein the solid form of
Compound | Freeform Type B is a crvstalline polvmorph of Compound 1 Freeform Type B
characterized by a DSC curve having endotherms at about 132.7 °C, about 1479 °C, and

about {89.0°C.

Solid forms of Compound 1 Freeform Type C
32. The solid form of any one of the provious embodiments, wherein the solid form of solid

form 1 15 crystalline Freeform Type C.
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32A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type € is a erystaliine polymorph of Compound 1 Freeform Type €
characterized by two or more, ot three XRPD signals selected trom the group coustisting of

17.6°28, 10.7 °28, and 18.0 °28 (0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation).

32B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freetormm Type C 15 a crystalline polymorph of Compound 1 Freeform Type C
characterized by signals at 17.6 °28, 10.7 28, and 18.0 °28 (0.2 °28; £0.1 °20; or £0.0 °20;

Cu Kol radiation).

32C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type € is a crystalline polvmorph of Compound | Freeform Type €
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.6 °28, 10.7°28, 18.0°26,22.6 728, and 21.5 °20 (=0.2 °26; =0.1 °28; or +0.0

°28; Cu Kol radiation}.

320, The solid form of any one of the previous embodiments, wherem the solid form of
Compound | Freeform Type € is a crvstalline polymorph of Compound 1 Frectorm Type C
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.6 °20, 10.7 °28, 18.0°20, 22.0°28, 21.5 726, 13.7 °26, and 23.8 °26 (0.2

028, £0.1 °28; or £0.0 °28; Cu Kol radiation).

32E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type € is a crystalline polymorph of Compound 1 Freetorm Type €
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 17.6 720, 10.7 °28, 18.0°26, 22.0°28, 215 °28, 13,7 °20, 23.8 728, 193 °28,
10.9°28, and 27.1 °20 (0.2 °28; £0.1 °20; or 0.0 °28; Cu Kal radiation).

32F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type € is a erystaliine polymorph of Compound 1 Freeform Type €

characterized by a XRPD diffractogram substantially similar to that shown 1o FIG. 89.
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2G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type € is a erystaliine polymorph of Compound 1 Freeform Type €

characterized by any combination of the XRPD peaks set forth in Table 29,

32H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type € is a crystalline polvmorph of Compound | Freeform Type €

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 158,

321 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type C is a cryvstaliine polymorph of Compound 1 Frecform Type C

characterized by a DSC curve having an endothenm at about 188.7 °C.

Solid forms of Compound 1 Freeform Type D
33. The schd fom of any one of the previous embodiments, wherein the solid form of solid

form 1 s ervstalline Freeform Tvpe B

33A. The solid form of any one of the previous embodiments, wherem the solid form of
Compound 1 Freeform Type D) is a crystalline polymorph of Compound 1 Freefomm Type D
characterized by two or more, or three XRPD signals selected from the group consisting of

8.7°28, 17.5°28, and 13.1 °28 (0.2 °26; 0.1 °28; or 0.0 °28; Cu Kal radiation).

338. The sohd form of any one of the previcus embodiments, wherein the sohid form of
Compound 1 Freeform Type D 1s a crystalhine polymorph of Compound 1 Freeform Type D
characterized by signals at 8.7 °26, 17.5 °20, and 13.1 °26 (0.2 *26; 0.1 °26; or £0.0 °28;

Cu Kal radiation).

33 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type D is a crystaline polymorph of Compound 1 Freeform Type B
characterized by two or more, or three or more XRPD signals selected from the group
congisting of 8.7 °28, 17.5 726, 13.1 926, 21.9 °28, and 4.4 °28 (0.2 °20; £0.1 “26; or +0.0
°28; Cu Kol radiation}.

33D, The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Freeform Type D is a crystaliine polymorph of Compoand 1 Freeform Type D

220
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characterized by two or more, or three or more XRPD signals selected from the group
consisting of 8.7 °28, 17.5 726, 13.1 °28, 21.9°20, 4.4 °28, 10.5 28, and 24.2 °28 (+0.2 °28;

+0.1 °28; or 0.0 °26; Cu Kal radiation).

33E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type D is a crystatline polymorph of Compound 1 Freeform Type D
characterized by two or more, o7 three or more XRPD signals selected from the group
consisting of 8.7 °28, 17.5°26, 13.1 °28,21.9°28, 4.4 °28, 10.3 °28, 242 °20, 16.9 7208, 20 4
°26, and 17.8 °20 (0.2 °20; £0.1 °28; or 0.0 °28; Cu Kal radiation).

33F. The solid form of any one of the previous embodiments, wherem the sohid form of
Compound 1 Freeform Type D s a crystatiine polymorph of Compoand 1 Freeform Type D

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 93

33G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type D is a crystalline polvmorph of Compound 1 Freeform Type B

characterized by any combination of the XRPD peaks set forth in Table 30.

33H. The solid form of any one of the previous cmbodiments, wherein the solid form of
Compound 1 Freeform Type D is a crystatline polymorph of Compound 1 Freeform Type D

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 159,

331 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type D is a crystalline polymorph of Compound 1 Freeform Type D

characterized by a DSC curve having endothenms at about 145.6 °C and about 148.6 °C.

Solid forms of Compound I Freeform Tyvpe E
34, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 1s crystalline Freeform Type E.

34A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type E is a crystalline polymorph of Compound | Freeform Type E
characterized by two or more, or three XRPD signals selected from the group consisting of
16.3°20, 21.8 °28, and 24.1 °20 (+£0.2 °268; 0.1 °20; or +0.0 °24; Cu Kol radiation).

221
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34B. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound | Freeform Type E 15 a crystalline polyraorph of Compound | Freeform Type E
characterized by signals at 16.3 928, 21.8 °28, and 24.1 °28 (0.2 °28; £0.1 °28; or +0.0 °28;

Cu Kal radiation}.

34C. The solid fore of any ovne of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type E 18 a ervstalline polymorph of Compound 1 Freeform Type E
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.3 728, 21 .8 °20, 24.1 °26, 20.06 °28, and 22.2 °20 (=0.2 °26; £0.1 °28; or £0.0

226; Cu Kol radiation).

345, The solid form of any one of the previcus cmbodiments, wheren the solid form of
Compound 1 Freeformm Type E is a erystalline polymorph of Compound 1 Freeform Type E
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.3 °20, 21.8 °28, 24.1 20, 20.0°20, 22.2 °28, 6.3 °28, and 12.7 °28 (0.2 °26;

+0.1 °28; or 0.0 °26; Cu Kal radiation).

34E. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type E is a erystalline polymorph of Compound 1 Freeform Type E
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 16,3 °20, 21 8 °28, 24,1 °26, 20.0 720, 22.2 °20, 6.3 °28, 12.7°28,8.4 720, 184

26, and 9.1 °26 (0.2 °20; £0.1 “26; or £0.0 °28; Co Kal radiation).

34F. The solid form of any one of the previous embodiments, wherem the solid form of
Compound 1 Freeform Type E 15 a crystalline polymorph of Compound 1 Freeform Type E

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 96

34G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type E is a crystalline polymorph of Compound 1 Freeform Tyvpe E

characterized by any combination of the XRPD peaks set forth in Table 31.
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34H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Tvpe E is a crystalline polymorph of Compound 1 Freeform Tyvpe E

characterized by a 1H NMR spectrurn substantially similar to that shown in FIG. 160,

341. The solid form of any one of the previous embodiments, wherein the solid form of

Compound 1 Freeform Type E is a crystalline polymorph of Compound 1 Freeform Type E

characterized by a DSC curve having endotherms at about 1273 °C.

Solid forms of Compound 1 Freeform Type F
35 The solid form of any one of the previous ernbodiments, wherein the solid form of

solid form 1 is crystalline Freeform Type F.

35A. The solid form of any one of the previcus cmbodiments, wherein the solid form of
Compound 1 Freeform Type F 15 a crystalime polymorph of Compound 1 Freeform Type F
characterized by two or more, or three XRPD signals selected from the group consisting of

18.0°26, 10.8 “20, and 14.4 °26 (0.2 °28; +0.1 °26; or £0.0 °28; Cu Ka 1 radiation).

358, The solid form of any one of the previous emboduments, wherein the solid form of
Compound 1 Freeform Type F is a ceystatline polymorph of Compouand 1 Freeform Type F
characterized by signals at 18.0 °268, 10.8 °26, and 14.4 °26 (0.2 °28; =0.1 “28; or £0.0 "28;

Cu Kal radiation}.

35C. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type F is a crystalline polymorph of Compound 1 Freeform Type F
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 18.0 728, 10.8 °20, 14.4 °26, 23.1 °28, and 8.9 °20 (0.2 °28; 0.1 °28; or £0.0

°28; Cu Kal radiation).

358, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type F is a crystalline polvmorph of Compound 1 Freeform Type F
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 180 726, 10.8 °28, 14.4 °26, 23,1 °26, 8.9 °28, 0.0 °26, and 0.0 °20 (0.2 °28;

+0.1 °28; or £0.0 °28; Cu Kol radiation).

b
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35E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Tvpe F is a crystatline polvmorph of Compound 1 Freeform Type F
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.0 920, 10.8 °28, 14.4 °20, 23.1 °28, 8.9 °26, 0.0 °28, 0.0 °28, 0.0 °26, 0.0 28,
and 0.0 °20 (0.2 °20; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

35F. The solid form of any one of the previous erbodiments, wherein the solid form of
Compound 1 Freetform Type F 15 a crystalline polymorph of Compound 1 Freeform Type F

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 99.

35G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type F is a crystatline polymorph of Compoand 1 Freeform Type F

characterized by any combination of the XRPD peaks sct forth m Table 32.

Solid forms of Compound 1 Freeform Type G
36, The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 is erystalline Freeform Type G.

36A. The solid form of any one of the previous cmbodiments, wherein the solid form of
Compound 1 Freeform Type G is a crystalline polymorph of Compound 1 Freeform Type G
characterized by two or more, or three XRPD signals selected from the group consisting of

6.3°26,22.1°28, and 9.2 °20 (0.2 7286, £0.1 °28; or £0.0 °28; Cu Ka! radiation}.

368. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type G is a erystalline polymorph of Compound 1 Frecform Type G
characterized by signals at 6.3 °26, 22.1 °20, and 9.2 °20 (0.2 °28; £0.1 °20; or +0.0 °26; Cu

Kal radiation).

36C. The sohd form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type G 1s a crystalline polvmorph of Compound 1 Freeform Type G
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.3 °20, 22,1 °20, 9.2 °26, 16.3 °20, and 19.9°26 (0.2 °20: £0.1 °26; or £0.0

226; Cu Kal radiation).
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360 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type G is a crystalline polvmorph of Compound 1 Freeform Type G
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 6.3 %28, 22,1 °26, 9.2 °28, 16.3 °26, 19.9 720, 18.4 °20, and 12.7 °28 (x0.2 °28,

+0.1 °28; or £0.0 °26; Cu Kol radiation).

36E. The solid form of any one of the previous embodunents, wherein the solid form of
Compound 1 Freeform Type G is a crystalline polvmorph of Compound 1 Freeform Type G
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 6.3 928, 22,1 26, 9.2 °28, 163 °26, 199 °28, 18.4 °26, 12.7°28,24.1°28, 139

226, and 19.0 °28 (£0.2 °28; 0.1 °28; or £0.0 *28; Cu Kal radiation).

36F. The solid form of any anc of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type G is a crystaliine polymorph of Compound 1 Freeform Type G

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 100.

36G. The solid form of any one of the previous embodiments, wherem the solid form of
Compound | Freeform Type G is a erystalline polymorph of Compound | Frecforn Type G
characterized by any combination of the XRPD peaks set forth in Table 33.

36H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type G is a crystalhine polvmorph of Compound 1 Freeform Type G

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 161,

361 The solid form of anv one of the previous embodiments, wherein the solid form of
Compound | Freeform Type G is a erystalline polymorph of Compound 1 Frecform Type G

charactenized by a DSC curve having endotherms at about 107.6 °C and about 178.6 °C.

Solid forms of Compound 1 Freeform Tyvpe H
37.  The solid form of any one of the previous embodiments, wherein the sohd form of

solid form 1 1s crystalline Freeform Type H

37A. The solid form of any one of the previous embodiments, wheremn the solid form of

Compound 1 Freeform Type H is a crystalline polymorph of Compound 1 Freeform Tvpe H

]
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characterized by two or more, or three XRPD signals selected from the group consisting of

17.4°28, 12,5 °26, and 22.9 26 (£0.2 °28; +0.1 °26; or £0.0 °26; Cu Kol radiation).

378B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type H i3 a erystalline polymorph of Compound 1 Freeform Type H
characterized by signals at 17.4 °26, 12.5 °26, and 22.9 °208 (+0.2 °28; £0.1 °26; or +0.0 °28;

Cu Kal radiation).

37C. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound | Freeform Type H is a erystalline polymorph of Compound 1 Frecform Type H
characterized by two or more, or three or more XRPD signals selected from the group
conssting of 17.4 920, 12.5°28, 22.9°20, 12.2 °28, and 20.3 °28 (0.2 °26; 0.1 20, or 0.0

°26; Cu Kal radiation).

370, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type H is a crystalline polvmorph of Compound 1 Freeform Type H
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.4 “28, 12.5°20, 22.9°26, 12.2 °28, 203 °26, 7.0 728, and 6.2 20 (x0.2 °20;

+0.1 °28; or £0.0 °26; Cu Kol radiation).

37%. The solid form of any one of the previous enmbodunents, wherein the solid for of
Compound 1 Freeform Type H is a crystalline polvmorph of Compound 1 Freeform Type H
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.4 °20, 12.5°26,22.9°20, 12.2°28, 203 °20. 7.0 °20, 6.2 °20, 14.3 °28, 104

o028, and 24.0 °28 (£0.2 °28; £0.1 °26; or £0.0 *28; Cu Kal radiation).

37F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Frecform Type H is a crystaliine polymorph of Compound 1 Freeform Type H

characterized by a XRPD diffractogram substantially similar to that shown mn FIG. 103,

37G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type H is a crystalline polymorph of Compound 1 Frecform Type H

characterized by any combination of the XRPD peaks set forth in Table 34,

PCT/US2024/021994
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37H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Tvpe H is a crystalline polvmorph of Compound 1 Freeform Type H
characterized by a 1H NMR spectrurn substantially similar to that shown n FIG. 162,

371. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type H is a crystaliine polymorph of Compound 1 Freeform Type H

characterized by a DSC curve having endotherms at about 138.1 °C and about 190.6°C.

Solid forms of Compound 1 Freeform Type I
38, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is crystalline Freeform Tvpe L

38A. The solid form of any one of the previcus cmbodiments, wherein the solid form of
Compound | Freeformn Type 11s a crystalline polymorph of Compound | Freeform Type 1
characterized by two or more, or three XRPD signals selected from the group consisting of

17.2°26,6.9 °20, and 10.4 °208 (0.2 “28; +0.1 °28; or 0.0 °28; Cu Kol radiation}.

388, The solid form of any one of the previous emboduments, wherein the solid form of
Compound 1 Freeform Type ©is a crystalline polymorph of Compound 1 Freeform Type 1
characterized by signals at 17.2 °28. 6.9 °28, and 10.4 °26 (0.2 °26; £0.1 °28; or £0.0 °28;

Cu Kal radiation}.

38C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type I is a crystalline polymorph of Compound 1 Freeform Type 1
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.2 28, 6.9 °26, 10.4 °28, 18.0 °28, and 3.5 °28 (0.2 °28; 201 °20; or £0.0

°28; Cu Kal radiation).

380 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type I1s a crystadline polymorph of Compound 1 Freeform Type 1
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.2 28, 6,9 °26, 10.4 °20, 18.0°28, 3.5 728, 12.4 °28, and 23.0 728 (0.2 °28;

+0.1 °28; or £0.0 °28; Cu Kol radiation).
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38E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type Iis a crystalline polymorph of Compound 1 Freeform Type 1
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 17.2 920, 6.9°20, 104 °28, 18.0°28,3.5 720, 12.4 °28, 23.0°28, 13.8°28,20.8

226, and 0.0 “20 (0.2 °28; £0.1 °26; or £0.0 °20; Cu Kui radiation).

38F. The solid form of any one of the previous erbodiments, wherein the solid form of
Compound 1 Freeform Type Iis a crystalline polymorph of Compound | Freeform Type 1

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 106.

38G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type ©is a crystalline polymorph of Compound 1 Freeform Type 1

characterized by any combination of the XRPD peaks set forth in Table 35,

38H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type Iis a erystalline polymorph of Compound 1 Freeform Type 1

characterized by a 1H NMR spectnun substantially similar to that shown in FIG. 163,

381 The solid form of any one of the previous embodiments, wheretn the solid form of
Compound 1 Freeform Type ©is a crystalline polymorph of Compound 1 Freeform Type 1

characterized by a DSC curve having endotherms at about 1155 °C and about 188.2°C.

Solid forms of Compound 1 Freeform Type J
39 The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is crystalline Freefoom Type J.

39A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Frecform Type ¥ is a erystaliine polymorph of Compound 1 Freeform Type J
characterized by two or more, or three XRPD signals selected from the group consisting of

18.9°26, 7.5 °20, and 23.4 “28 (0.2 “28; +0.1 °28; or 0.0 °28; Cu Kol radiation}.

398, The solid form ot any one of the previous embodiments, wherein the solid form of

Compound 1 Freeform Type J is a erystalline polymorph of Compound | Freeform Tvpe §
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characterized by signals at 18.9 °28, 7.5 “20, and 23.4 °28 (0.2 °28; £0.1 °28; or £0.0 °20;

Cu Kol radiation}.

39C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type ¥ is a crystalling polymorph of Compouand 1 Freeform Type §
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 18.9°28, 7.5 °26, 23.4 728, 22.7 °28, and 19.6 720 (£0.2 "28; £0.1 °26; or =0.0

°26; Cu Kol radiation).

390 The solid form of any one of the previous embodiments, wheremn the solid form of
Compound | Freeform Type I is a erystalline polymorph of Compound | Freeform Type J
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 18.9 °20, 7.5 °20, 234 °28,22.7 728, 196 °26, 11.8 °20, and 15.8 °20 (0.2 26,

+0.1 °28; or £0.0 °26; Cu Kal radiation).

39E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type J is a crystalline polvmorph of Compound | Freeform Type §
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 18.9°20, 7.5°26, 234 °28,22.7°28,19.6 726, 11.8°28, 158°28, 15.1 °28,38

°28, and 20.7 726 (0.2 °28; £0.1 °26; or £0.0 °28; Cu Kal radiation}.

39F. The solid form of any one of the previons embodiments, wherein the solid form of
Compound 1 Freeform Type I is a crystalline polymorph of Compound 1 Freeform Type §

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 109,

3905, The solid form of any one of the previous embodiments, wherem the solid form of
Compound 1 Freeform Type J is a crystalling polymorph of Compound 1 Freeform Type J

characterized by any combination of the XRPD peaks set forth in Table 36,

39H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type J is a crystalline polymorph of Compound | Freeform Type §

characterized by a 1H NMR spectrurn substantially similar to that shown n FIG. 164,
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391, The solid form of anv one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type s a crystalline polvmorph of Compound 1 Freeform Type J

characterized by a DSC curve having endothenms at about 111.3 °C and about 187.7 °C.

Soiid forms of Compound 1 Freeform Type K
40, The solid form of any one of the previous embodiments, wherein the solid form of

solid form | 1s crystalline Freeform Type K.

40A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type K is a crystalline polymorph of Compound 1 Freeform Type K
characterized by two or more, or three XRPD signals selected from the group consisting of

8.2°28, 16.6°28, and 11.6 °26 (0.2 °20; 0.1 °28; or £0.0 "26; Ca Kol radiation).

408. The solid form of any one of the previous embodiments, wherein the sohid fomm of
Compound 1 Freeform Type K is a crystathine polvmorph of Compound 1 Freeform Type K
characterized by signals at 8.2 “26, 16.6 °20, and 11.6 “26 (0.2 °26; 0.1 °26; or £0.0 °28;

Cu Kol radiation).

40, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type K is a crystalline polymorph of Compound 1 Freeform Type K
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 8.2 °28, 16,6726, 11.6 728, 17.2 °28, and 16.2 "20 (£0.2 °28; £0.1 °28; or 0.0
°26; Cu Kol radiation}.

40D, The solid form of any one of the previous embodunents, wheremn the selid form of
Compound 1 Freeform Type K is a crystalline polymorph of Compound 1 Freeform Type K
characterized by two or more, or three or more XRPD signals sclected from the group
cousisting of 8.2 °208, 16.6°26, 11.6 728, 17.2 °20, 16.2 °20,23.4 °20, and 11.3 °20 (0.2 °26;

+0.1 728, or £0.0 °28; Cu Kal radiation).

40E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type K is a crystalline polymorph of Compound 1 Freeformm Type K

characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 8.2 °28, 16.6 °20, 11.6 720, 17.2°20, 16.2°20,23.4°20, 11.3 °24, 23.8 26,

24.7°26, and 21.9 °28 (0.2 °26; £0.1 °20; or £0.0 “26; Cu Kal radiation).

40F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type K is a crystalline polymorph of Compound 1 Freeform Type K

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 112

40G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Tvpe K 1s a crystalline polvmorph of Compound 1 Freeform Type K

characterized by any combination of the XRPD peaks set forth in Table 37,

40H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Frecform Type K is a crystaliine polymorph of Compound 1 Freeform Type K

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 165,

401 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type K is a crystalline polymorph of Compound 1 Freeform Type K

characterized by a DSC curve having endothenms at about 61.1 °C and about 106.0 °C.

Solid forms of Compound 1 Freeform Type L
41, The solid form of any one of the previous embodunents, wheren the solid form of

sohid form 1 15 crystalling Freeform Type L.

41A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Tvpe L s a crystalline polymorph of Compound | Freeform Tvpe L
characterized by two or more, or three XRPD signals selected from the group consisting of

17.1°28, 6.8 728, and 10.2 °28 (0.2 °26; £0.1 °28; or 0.0 °28; Cu Kal radiation).

418. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type L is a crystalline polymorph of Compound 1 Freeform Type L
characterized by signals at 17.1 °268, 6.8 °28, and 10.2 °28 (x0.2 °26; 0.1 °26; or £0.0 °26;

Cu Kal radiation).

PCT/US2024/021994
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41C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type L is a crystalline polymorph of Compound 1 Freeform Type L
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 28, 6.8 °26, 10.2 °28, 13.3 °28, and 0.0 °28 (0.2 °28; 20.1 °26; or £0.0

“26; Cu Kol radiation).

41D, The solid form of any once of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type L 18 a erystalline polymorph of Compound 1 Freeform Tyvpe L
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 720, 6.8 °28, 10.2 °28, 13.3 °26, 0.0 728, 0.0 °28, and 0.0 °28 (=0.2 °26;

+0.1 °28; or £0.0 °26; Cu Kol radiation).

41K The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeformm Type L is a erystalline polymorph of Compound 1 Freeform Type L
characterized by two or more, or three or more XRPD signals selected from the group
conststing of 17.1 °20, 6.8 °20, 10.2 °28, 13.5 928, 0.0 °26, 0.0 °28, 0.0 °28, 0.0 °26, 0.0 28,

and 0.0 °20 (0.2 °20; £0.1 °28; or 0.0 °28; Cu Kal radiation).

41F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type L is a erystalline polymorph of Compound 1 Freeform Type L

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 115,

41G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type L is a crystalline polymorph of Compound 1 Freeform Type L

characterized by any combination of the XRPD peaks set forth in Table 38.

41H. The solid form of any one of the previous embodiments, wherein the solid forn of
Compound 1 Freeform Type L is a erystalline polymorph of Compound 1 Freeform Type L

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 166,

411 The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type L 15 a crystalline polyraorph of Compound | Freeform Type L
characterized by a DSC curve having endotherms at about 64.7 °C, about 89.0 °C and about

188.3°C.
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Solid forms of Compound I Freeform Type M
42, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 1s cryvstalline Freeform Tvpe M.

42A. The solid form of any one of the previcus embodiments. wherein the solid form of
Compound 1 Frectorm Type M is a crystalhine polymorph of Compound 1 Freeform Type M
characterized by two or more, or three XRPD signals selected from the group consisting of

15.2°28, 18.6 20, and 17.8 °20 (0.2 °28; +0.1 °20; or +0.0 °28; Cu Ko 1 radiation).

428. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type M is a crystalline polymorph of Compound 1 Freeform Type M
characterized by signals at 15.2 °26, 18.6 °20, and 17.8 °26 (£0.2 °28; +0.1 26 or £0.0 °28;

Cu Kal radiation}.

42C. The sohid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type M is a crystalline polymorph of Compound 1 Freeform Type M
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 15.2 °20, 18.6 920, 17.8 °26, 19.5 °28, and 23.2 °26 (0.2 °26; 0.1 °20; or £0.0

°28; Ce Kal radiation).

420 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type M 1s a crystalhine polyvmorph of Compound 1 Freeform Type M
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 152 28, 18.6°20, 178 °26, 19.5°28,23.2°20, 7.1 728, and 11.6 °28 (0.2 °26;

+0.1 °28; or 0.0 °26; Cu Kal radiation).

428 The solid form of any one of the previous embodimnents, wherein the solid form of
Compound 1 Freeform Type M 1s a crystalline polymorph of Compound 1 Freeform Type M
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 15.2 920, 18.6 °28, 17.8°20, 19.5°20,23.2°20, 7.1 °20, 11.6°28, 142 °28,3.6

°26, and 26.4 °28 (£0.2 °28: £0.1 °28; or £0.0 "28; Cu Kal radigtion).

b
3
2
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42F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type M is a crystalline polvmorph of Compound | Freeform Type M

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 118,

424, The solid form of any one of the previcus embodiments, wheremn the solid form of
Compound 1 Freeform Type M is a crystalline polymorph of Compound 1 Freeform Type M
characterized by any combination of the XRPD peaks set forth in Table 39.

42H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type M 1s a crystalline polvmorph of Compound 1 Freeform Type M

characterized by a 1H NMR spectrurn substantially similar to that shown in FIG. 167,

42%. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Frecform Type M is a crystalline polymorph of Compound 1 Frecform Type M

characterized by a DSC curve having an endotherm at about 188.7 °C.

Solid forms of Compound i Freeform Type N
43 The solid form of any one of the previcus embodiments, wherein the solid form of

solid form 1 is crystalline Freefomm Tvpe N,

43A. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type N is a erystalline polvmorph of Compound 1 Freeform Type N
characterized by two or more, or three XRPD signals selected from the group consisting of

17.2°268,225 928, and 11.1 726 (0.2 °28; 0.1 °28; or £0.0 °28; Cu Ka1 radiation).

43B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N i3 a crystalline polymorph of Compound 1 Freeform Tyvpe N
characterized by signals at 17.2 °26, 22.5 °28, and 11.1 °28(£0.2 °28; £0.1 26 or £0.0 °28;

Cu Kal radiation}.

43C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N is a crystalline polvmorph of Compound 1 Freeform Type N
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 17.2 28, 22.5°28, 11.1 °28, 19.8 °28, and 11.5 °20 (0.2 °26; £0.1 28, or £0.0

226; Cu Kal radiation).
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430, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N is a crystalline polymorph of Compound 1 Freeform Type N
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.2 920, 22.5 °28, 11.1 °20, 19.8 °28, 11.5 °28, 19.1 °28, and 3.5 °26 (0.2 “26;
+0.1 °28; or £0.0 °26; Cu Kol radiation).

43E. The solid form of any one of the previous embodiments, wherein the sohd form of
Compound 1 Freeform Type N 1s a crystalline polvmorph of Compound 1 Freeform Type N
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 17.2 728, 22.5 °28, 11.1 °26, 19.8 °28, 11.5°28, 19.1 °26, 3.5 °28, 23.9 °24,

239928, and 26.9 °20 (0.2 °20; £0.1 °28: or 0.0 °28; Cu Kal radiation}.

43F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N is a crystathine polvmorph of Compound 1 Freeform Type N

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 121

43G. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Freeform Type N is a crystaliine polymorph of Compound 1 Freeform Type N

characterized by any combination of the XRPD peaks st forth in Table 40

43H. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N 1s a crystalline polvmorph of Compound 1 Freeform Type N

characterized by a 1H NMR spectrum substantially similar to that shown in FIG. 168.

431 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type N is a erystaliine polvmorph of Compound 1 Freeform Type N
characterized by a DSC curve having endotherms at about 99.6 °C, about 111.5°C, and about
187.4°C.

Salid forms of Compound i Freeform Type O
44, The solid form of any one of the previous embodiments, wherein the solid form of

solid form 1 is crvstalline Freeform Tvpe O

b
3
(4
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44A. The solid form of any one of the previous emsbodiments, wherein the solid form of
Compound 1 Frecform Type O is a crystalline polvmorph of Compound 1 Freeform Type O
characterized by two or more, or three XRPD signals selected from the group counsisting of

17.1°28, 13.7 °28, and 14.9 °208 (0.2 °28; 0.1 °26; or £0.0 °28; Cu Kal radiation).

44B. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type O is a crystalime polymorph of Compound 1 Freeform Type O
characterized by signals at 17.1 °28, 13.7 228, and 14.9 °28 (0.2 °28; £0.1 °20; or £0.0 °20;

Cu Kol radiation).

44C. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type O i3 a crystatiime polymorph of Compoand 1 Freeform Type O
characterized by two or more, or throe or more XRPD signals sclocted from the group
consisting of 17.1 °28, 13.7°28, 149 °26, 17.6 °28, and 18.1 °20 (=0.2 °26; =0.1 °28; or +0.0

°28; Cu Kol radiation}.

44D The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type © is a crystalline polymorph of Compound 1 Freefomm Type O
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 17.1 °28, 13.7 °28, 149 °26, 17.6°20, 18.1 728, 20.7 °20, and 23.1 °26 (02

028, £0.1 °28; or £0.0 °28; Cu Kol radiation).

44E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type O is a crystalline polymorph of Compound 1 Freeform Type O
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 17.1 728, 13.7 °28, 14.9°26, 17.6°28, 18.1 °28, 20.7 °26, 23.1 28, 9.0 °28,
14.4°28, and 6.8 °20 (0.2 °28; 0.1 °28; or £0.0 °20; Cu Kol radiation).

44F . The solid form of any one of the previous embodiments, wheremn the solid form of
Compound 1 Freeform Type O is a crystalline polvmorph of Compound 1 Freeform Type O

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 124.
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44G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type O is a crystalline polvmorph of Compound 1 Freeform Type O

characterized by any combination of the XRPD peaks set forth in Table 41,

Soiid forms of Compound 1 Freeform Type P
45, The solid form of any one of the previous embodiments, wherein the solid form of

solid form | is crystalline Freeform Type P

45A. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type P is a crystalline polymorph of Compound 1 Freeform Type P
characterized by two or more, or three XRPD signals selected from the group consisting of

18.9°28, 17.5 °28, and 10.9 °26 (+£0.2 °28; 0.1 °26; or +0.0 °28; Cu Kal radiation).

458. The solid form of any one of the previous embodiments, wherein the sohid fomm of
Compound 1 Freeform Type P is a crystatline polvmorph of Compound 1 Freeform Type P
characterized by signals at 18.9 °28, 17.5 “28, and 10.9 °28 (0.2 °28; 0.1 °26; or £0.0 °28;

Cu Kol radiation).

45 The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type P is a crystatline polymorph of Compound 1 Freeform Type P
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 18.9°28, 17.5°28, 10.9°26, 21.1 726, and 22.3 “26 (0.2 °26; £0.1 °28; or 0.0

°26; Cu Kol radiation}.

45D The solid form of any one of the previous embodunents, wherein the solid form of
Compound 1 Freeform Type P is a crystalline polymorph of Compound 1 Freeform Type P
characterized by two or more, or three or more XRPD signals sclected from the group
counsisting of 18.9°20, 17.5°26, 169 °20, 21,1728, 22.3 °20, 18.1 °20, and 21.5 °20 (0.2

°26; £0.1 “28; or £0.0 °28; Cu Kal radiation).

45E. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type P 15 a crystalline polymorph of Compound | Freefom Type P

characterized by two or more, or three or more XRPD signals selected from the group
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consisting of 18.9°20, 17.5°28, 10.9°20, 21.1°28, 223 °20, 18.1 °28, 21.5 °28, 17.0 °26,

10.1 °28, and 22.9 °28 (0.2 °28; 0.1 °20; or 0.0 °26; Cu Kal radiation}.

45F. The solid form of any one of the previous embodiments, wherein the solid form of
Compound | Freeform Type P is a crystalline polymorph of Compoand 1 Freeform Type P

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 125

45G. The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Frecform Type P is a crystalline polvmorph of Compound 1 Freeform Type P

characterized by any combination of the XRPD peaks set forth in Table 42.

45H. The solid form of any one of the previcus embodiments, wherein the solid form of
Compound 1 Frecform Type P is a crystalline polymorph of Compound 1 Freeform Type P

characterized by a 1H NMR spectrum substantially sinular to that shown in FIG. 169,

451, The solid form of any one of the previous embodiments, wherein the solid form of
Compound 1 Freeform Type P is a crystalline polymorph of Compound 1 Freeform Type P
characterized by a DSC curve having endotherms at about 80.8 °C, about 166.5°C, and about
188.7°C.

46. A pharmaceutical composition comprising the solid form of any one of the previous

embodiments.

47. A method of treating a disease mediated by glucagon-tike peptide-1 receptor (GLP-1R} in
an individual in need thereof, comprising adminstering to the ndividual a therapeutically

effective amount of the solid form of any one of the previous embodiments.

48. The method of embodiment 47, wherein the disease 1s a liver disease.

49, The method of embodiment 47, wherein the liver disease is primary biliary civrhosis
{PBC). primary sclerosing cholangitis (PSC), drug induced cholestasis, intrahepatic
cholestasts of pregnancy, parenteral nutrtion associated cholestasis (PNAC), bactenial
overgrowth or sepsis associated cholestasis, autoimmune hepatitis, viral hepatitis, alcoholic

trver disease, nonaleoholic fatty liver disease (NAFLD), nonalcoholic steatohepatitis

PCT/US2024/021994
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(NASH), graft versus host discase, transplant liver regeneration, congemtal hepatic fibrosis,
choledocholithiasis, granulomatous liver discase, intra- or extrabepatic malignancy, Sjogren's
syndrome, sarcoidosts, Wilson's disease, Gaucher's disease, hemochromatosis, or oti-

antitrypsin deficiency.

50. The method of embodiment 47, wherein the disease is diabetes.

51. The method of embodiment 47, wherein the disease s a cardiometabolic discase.

52. The method of embodiment 47, wherein the disease is obesity.

53. Use of the solid form of any one of the previous embodiments, or a pharmaceutically
acceptable salt thereof. in the manufacture of a medicament for treating a discase mediated by

GLP-1R.

54. A method of decreasing food intake in an individual in need thereof, comprising

administering to the ndividual a solid form of anv one of the previous embodiments.

535, A method of increasing ghucose tolerance in an individual in need thercof, comprising

adounistering to the individual a solid form of any one of the previous embodiments.
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CLAIMS

What is claimed is:
1. A sohd form of Compound 1.
2. The solid form of claim 1, wherein the solid form of Compound 1 is crystalline.

3. The solid form of any one of the previous clamms, wherein the solid form of Compound 1 18

asalt.

4. The solid form of any one of the previous claims, wherem the solid form of solid form Lis

a crystalline meglomine type A salt.

5. The solid form of any one of the previous claims, whercim the solid form of Compound 1
Meoglummne Tvpe A 1s a crystalline polymorph of Compound 1 Meghumine Type A
characterized by two or more, or three XRPD signals selected from the group consisting of

20.8°26, 174 °20, and 12.8 °20 (0.2 °20; 0.1 °26; or 0.6 °26; Cu Kol radiation).

6. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Meglumine Type A is a erystalline polymorph of Compound 1 Meglumine Tyvpe A
characterized by signals at 20.8 °28, 17.4 °28, and 12.8 °28 (£0.2 °28; =01 °20; or £0.0 29,

Cu Kal radiation).

7. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Meglunune Type A is a erystalline polymorph of Compound 1 Meglunune Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 20.8 °28, 17.4 °20, 12.8 °26, 8.4 °28, and 13.0 °20 (0.2 °20; 0.1 °28; or 0.0
°26; Cu Kal radiation).

8. The solid form of any one of the previous elaims, wherein the solid form of Compound 1
Meglamine Type A is a crystalline polymorph of Compound 1 Meglumine Type A
characterized by two or more, ot three or more XRPD signals sclected from the group
consisting of 20.8 720, 17.4 °28, 12.8°28, 8.4 °28, 13.0°28, 14.8 °28, and 22.5 °26 (0.2 °26;
+0.1 °28; or £0.0 °26; Cu Kol radiation).

240
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9. The solid form of any one of the provious claims, wherem the solid form of Compound 1
Meglunune Type A is a crystalline polymorph of Compound | Meglunune Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 20.8 920, 17.4 °26, 12.8 °20, 8.4 °28, 13.0 °28, 14.8 °20, 22.5 °28, 19.2 °28,

18.1°26, and 24.0 °20 {£0.2 °28; £0.1 °20; or £0.0 °28; Cu Kal radiation}.

10. The sohd form of anv one of the previous claims, wherein the solid form of Compound 1
Meglamine Tvpe A 1s a crystalline polymorph of Compound 1 Meglumine Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. 1.

11. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Meglumine Type A is a crystalline polymorph of Compound 1 Meglumine Type A

characterized by any combination of the XRPD peaks set forth 1o Table 24,

12. The sohd form of any one of the previous claims, wherein the solid form of Compound 1
Meglumine Type A is a crystalline polymorph of Compound 1 Megluming Type A

characterized by a 1H NMR spectrurn substantially sundar to that shown n FIG. 130,

13. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Meghmoine Type A 1s a crystalline polymorph of Compound 1 Meglumine Type A

characterized by a DSC curve having an endotherm at about 163.9°C.

14. The sohd form of any one of the previous clanms, wherein the solid form of solid form 1

is a crystalline fumarate type A salt.

15. The solid form of any one of the previous claims, wherein the sohid form of Compound 1
Fumarate Type A i3 a orystalline polymorph of Compound 1 Fumarate Type A characterized
by two or more, or three XRPD signals selected from the group consisting of 8.7 °26, 20.7

°28, and 19.5 °20 (0.2 °20; £0.1 °28; or £0.0 °28; Cu Kal radiation}.

16. The solid form of any one of the previous claims, wherein the solid form of Compound 1

Fumarate Type A 15 a crystalline polymorph of Compound | Fumarate Type A characterized



10

15

WO 2024/206647

PCT/US2024/021994

by signals at 8.7 28, 20.7 20, and 19.5 728 (0.2 °28; 0.1 °20; or 0.0 °26; Cu Kal

radiation).

17. The solid form of any one of the previous claims, wherein the sohid form of Compound 1
Fumarate Type A i3 a orystalline polymorph of Compound 1 Fumarate Type A characterized
by two or more, or three or more XRPD signals selected from the group consisting of 8.7 °26,
20.7°28, 195720, 17.5 720, and 21.9 20 (0.2 °20; £0.1 °28; or £0.0 °26; Cu Kal

radiation).

18. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Fumarate Type A is a crystalline polyvroorph of Compound | Fumarate Type A characterized
by two or more, or three or more XRPD signals selected from the group consisting of 8.7 °20,
2007 °20, 19.5°26, 17.5°28,21.9 926, 20.5 °20, and 15.6 °26 (0.2 °20, =0.1 °26; or £0.0

°26; Cu Kal radiation).

19. The sohd form of any one of the previous claims, wherein the solid form of Compound 1
Fumarate Type A is a crvstalline polymorph of Compound | Fumarate Type A characterized
by two or moze, or three or more XRPE signals selected from the group consisting of 8.7 °28,
20.7°20, 19.5°26, 17.5°28,21.9 726, 20.5 °20, 15.6 °26, 14.5°26, 13.1 °20, and 18.6 °28

(0.2 °268; £0.1 °28; or 0.0 °26; Cu Kal radiation).

20. The sohid form of anv one of the previous claims, wherein the solid form of Compound 1
Fumarate Type A is a crvstalline polymorph of Compound 1 Fumarate Type A characterized

by a XRPD diffractogram substantially similar to that shown in FIG. 5.

21. The solid form of any one of the previous claims, wherein the solid form of Compound |
Fumarate Type A is a crvstalline polymorph of Compound 1 Fumarate Type A characterized

by anv combination of the XRPD peaks set forth in Table [

22. The sohid form of anv one of the previous claims, wherein the solid form of Compound 1
Fumarate Type A is a crystalline polymorph of Compound | Fumarate Type A characterized

by a 1H NMR spectrurn substantially similar to that shown m FIG. 131
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23. The solid form of anv one of the previous claims, wherein the solid form of Compound 1
Fumarate Type A is a crvstalline polymorph of Compound 1 Fumarate Type A characterized

by a DSC curve having an endotherm at 2109 °C.

24. The solid form of any one of the previous claims, wherein the solid form of solid form 1

is a crystalline potassium type A salt.

25. The sohid form of anv one of the previous claims, wherein the solid form of Compound 1
Potassium Type A is a crystalline polvmorph of Compound | Potassium Tvpe A
characterized by two or more, or three XRPD signals selected from the group counsisting of

16.1°28, 193 °28, and 17.7 °20 (0.2 °26; 30.1 °28; or 0.0 °28; Cu Kol radiation).

26. The solid form of any onc of the previous claims, wherein the solid form of Compound 1
Potassin Type A is a crystaliime polymorph of Compound | Potassium Type A
characterized by signals at 16.1 °28, 19.3 228, and 17.7 °28 (£0.2 °28; 201 °26; or £0.0 28,

Cu Kol radiation}.

27. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Potassium Type A is a erystalline polymorph of Compound 1 Potassiom Type A
characterized by two or more, or three or more XRPD signals sclected from the group
consisting of 16.1 °28, 19.3°28, 17.7°26,26.9 °28, and 18.9 720 (=0.2 °26; 0.1 °28; or 0.0

°28; Cu Kol radiation).

28. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Potassium Type A is a crystalline polymorph of Compound | Potassium Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.1 °20, 19.3 °28, 17.7 °20, 26 .9 °28, 18.9 %26, 26.5 °26, and 14 .5 °26 (=02

°28; £0.1 °26; or £0.0 °28; Cu Kal radiation).

29, The sohid form of any one of the previous claims, wherein the solid form of Compound 1
Potassium Type A is a crystalline polvmorph of Compound 1 Potassium Type A
characterized by two or more, or three or more XRPD signals selected from the group
consisting of 16.1 920, 19.3 °28, 17.7 °20, 26.9°28, 189 °28, 26.5 720, 14.5 728, 21.1 °28,
25.1°20, and 21.7 °28 (0.2 °28; +0.1 °28; or 0.0 °28; Cu Keal radiation).

o)
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30. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Potassium Type A is a crystaliine polymorph of Compound | Potassium Type A

characterized by a XRPD diffractogram substantially similar to that shown in FIG. &

31. The schid form of any one of the previous claims. wherein the solid form of Compound 1
Potassin Type A 15 a crystatlioe polyvmorph of Compound 1 Potassimm Type A

characterized by any combination of the XRPD peaks set forth in Table 2.

32. The solid form of any one of the previous claums, wherein the solid form of Compound 1
Potassium Type A is a crystalline polymorph of Compound | Potassium Type A

characterized by a 1H NMR spectram sabstantially similar to that shown in FIG. 132.

33. The schd form of any one of the previous claims, wherein the solid form of Compound |
Potassiom Type A 1s a crystalline polymorph of Compound 1 Potassium Tvpe A

characterized by a BSC curve having an endotherm at 241.9°C.

34. The solid form of any one of the previous claums, wherein the solid form of solid form |

1s a crystalline Tris type C salt.

35. The schd form of any one of the previous claims, wherein the solid form of Compound |
Tris Type C is a erystalline polymorph of Compound 1 Tris Tvpe C characterized by two or
more, or three XRPD signals selected from the group consisting of 7.7 926, 19.3 °28, and

11,6728 (0.2 °268; +0.1 °26; or +0.0 °28; Cu Kol radiation}.

36. The solid form of any one of the previous claims, wherein the sohd form of Compound 1
Tris Type C is a crystalline polymorph of Compound 1 Tris Type C characterized by signals

at 7.7°28, 193 °28, and 11.6 °20 (=0.2 °28; £0.1 °26; or 0.0 °28; Cu Kal radiation).

37. The sohd form of any one of the previous claims, wherein the solid form of Compound 1
Tris Type C is a erystalline polymorph of Compound 1 Tris Tvpe C characterized by two or
more, or three or more XRPD signals selected from the group consisting of 7.7 °26, 19.3 °26,

11.6°28, 19.5°28, and 154 °26 (0.2 °20; £0.1 °26; or £0.0 °28; Cu Kal radiation).

PCT/US2024/021994
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38. The sohd form of any one of the previous claims, wherein the solid form of Compound 1
Tris Type C is a crystalline polymorph of Compoond 1 Tris Tvpe C characterized by two or
more, or three or more XRPD signals selected from the group consisting of 7.7 °26, 19.3 °26,
11.6°28, 19.5°28, 15.4°28,3.9 720, and 18.0 °26 (0.2 °28; 0.1 °26; or £0.G “28; Cu Kal

radiation}.

39, The schd form of anv one of the previous claims, wherein the solid form of Compound |
Tris Type C is a crystalline polymorph of Compound 1 Tris Tvpe C characterized by two or
more, or three or more XRPD signals selected from the group consisting of 7.7 926, 19.3 °28,
11.6°26, 19.5°20, 15.4°20,39°20, 18.0°20,8.9°20, 21.9°28, and 23.1 °208 (=0.2 °28; £0.1

226; or £0.0 °28; Cu Kal radiation}.

40. The solid form of any onc of the previous claims, wherein the solid form of Compound 1
Tris Type C is a crystalline polymorph of Compound 1 Tnis Tyvpe C characterized by a XRPD

diffractogram substantially svmilar to that shown m FIG. 13,

41 The sohd form of any one of the previous claims, wherein the solid form of Compound 1

combination of the XRPD peaks set forth in Table 23.

42. The sohd form of any one of the previous claims, wherein the solid form of Compound |1
Tris Type C 1s a erystalline polymorph of Compound 1 Tris Tvpe C characterized by a 1H

NMR spectram substantially sinnlar to that shown in FIG. 133,

43, The solid form of any one of the previous clatms, wherein the solid form of Compound 1
Tris Type C1s a crystalline polymorph of Compound 1 Tris Type C characterized by a DSC

curve having an endotherm at about 192.6°C.

44, The sohd form of any one of the previous claims, wherein the solid form of solid form |

is crystaliine Freeform Type €.

45. The solid form of any one of the previous claims, wherein the solid form of Compound |

Freeform Type C1s a crystalline polymorph of Compound 1 Freeform Type C characterized

b
o
2
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by two or more, or three XRPD signals selected from the group consisting of 17.6 20, 10.7

°26, and 18.0 °20 (0.2 °28; £0.1 °26; or +0.0 °28; Cu Kal radiation}.

46. The solid form of any one of the previous claims, wherein the sohid form of Compound 1
Freeform Type € is a crystalline polymorph of Compound 1 Freeform Type C characterized
by signals at 17.6 °26, 10.7 °28, and 18.0 °26 (£0.2 °20; 0.1 °26; or £0.0 26, Cu Kal

radiation),

47. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Freeform Type € 1s a crystalhine polymorph of Compound 1 Freeform Type C characterized
by two or more, or three or more XRPD signals selected from the group consisting of 17.6
“26, 10.7 °20, 18.0 °28, 22.0 °26, and 21.5 °28 (0.2 °28; 0.1 °28; or 0.0 °28; Ca Kal

radiation}.

48. The sohid form of anv one of the previous claims, wherein the solid form of Compound 1
Freeform Type € 1s a erystalline polymorph of Compoond 1 Freeform Type € characterized
by two or more, or three or more XRPD signals selected from the group consisting of 17.6
°26, 10.7 728, 18.0°28, 22,0 °26, 21.5 °28, 13.7 °28, and 23.8 °28 (0.2 °20; 0.1 26; or
+0.0 °28; Cu Kol radiation}.

49, The sohd form of any one of the previous claims, wherein the solid form of Compound |1
Freeform Type C 13 a erystalline polymorph of Compound 1 Freeform Tyvpe C charactenized
by two of more, or three or more XRPD signals selected from the group consisting of 17.6
°26, 10,7 °26, 18.0 728, 22.0°26, 21.5 °20, 13.7 °28, 23.8 °26, 19.3 °20, 10.9°28, and 27 1
o268 (0.2 °28; =01 °26; or £0.0 728; Cu Kol radation).

50. The schid form of any one of the previous claims, wherein the solid form of Compound |
Freeform Type C 15 a crystalline polymorph of Compound 1 Freeform Type C characterized

by a XRPD diffractogram substantially similar o that shown i FIG. §9.

51 The solid form of any one of the previous claims, wherein the solid form of Compound 1
Freeform Type € 15 a erystalling polymorph of Compound 1 Freeform Type C characterized

by any combination of the XRPD peaks set forth in Table 29

PCT/US2024/021994
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52. The sohd form of any one of the previous claims, wherein the solid form of Compound 1
Freeform Type € is a erystalline polymorph of Compoond 1 Freeform Type € characterized

by a 1H NMR spectrur substantially suuntlar to that shown m FIG. 158,

33. The solid form of any one of the previous claims, wherein the solid form of Compound 1
Frecform Type € is a crystalline polvmorph of Compound 1 Freeform Type C characterized

by a DSC curve having an endotherm at about 188.7 °C.

54. A pharmaceutical composition comprising the solid form of any one of the previous

claims.

55. A method of treating a discase mediated by glocagon-like peptide-1 receptor (GLP-1R} in
an individual m need thereof, comprising administering to the individual a therapeutically

effective amount of the solid form of any ouve of the previous claims.

56. The method of ¢laim §5, wherein the disease 1s a liver disease.

57. The method of claim 55, wherein the liver discase is primary biliary cirthosis (PBC),
primary sclerosing cholangitis (PSC), drug induced cholestasis, intrahepatic cholestasis of
pregnancy, parenteral nutrition associated cholestasis (PNAC), bactenal overgrowth o1 sepsis
associated cholestasis, antoummune bepatitis, viral hepatitis, alcoholic liver discase,
nonalcoholic fatty liver disease (NAFLDY), nonalcoholic steatohepatitis (NASH), graft versus
host disease, transplant liver regeneration, congenital hepatic fibrosis, choledocholithiasis,
granulomatous liver disease, intra- or extrabepatic malignancy, Sjogren’s syndrome,
sarcotdosis, Wilson's discase, Gaucher's disease, hemochromatosis, or ofi-antittypsin

deficiency.

58. The method of claim 53, wherein the discase 1s diabetes.

59. The method of claim 55, wherein the disease is a cardiometabolic discase.

60. The method of claim 53, wherein the disecase is obesity.
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61. Use of the solid form of any one of the previous claims, or a pharmaceutically acceptable

salt thereof, in the mamufacture of a medicament for {reating a disease mediated by GLP-1R.

62. A method of decreasing food intake m an individual in need thereof, comprising

administering to the individual a solid form of any one of the previous claims.

63. A method of increasing glucose tolerance 10 an individual in need thereof, comprsing

admimnistering to the individual a solid form of any one of the previous claims.



