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SOLID STATE FORMS 

Abstract 

The present disclosure provides crystalline and amorphous forms of 6-fluoro-

7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-((2S)-2-

methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one, including 

several anhydrous, hydrate and solvate forms, and solid state forms thereof, 

pharmaceutical compositions, and methods of treating a disease mediated by KRAS 

G12C inhibition. 

FIG. 1
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SOLID STATE FORMS 

CROSS REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims the benefit of United States Provisional Application 

No. 62/851,044, filed on May 21, 2019, which is incorporated by reference herein in its 

entirety. 

 The present application is a divisional of Australian patent application 

no. 2020280024, which was the national phase entry of PCT/US2020/033831, the entire 

specifications of which are incorporated herein by cross-reference 

FIELD 

[0002] The present disclosure provides a crystalline form of 6-fluoro-7-(2-fluoro-

6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-((2S)-2-methyl-4-(2-

propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one, (hereinafter “Compound 1”), 

including several crystalline forms of an anhydrous form, a hydrate form, several solvate 

forms, and physical forms thereof, pharmaceutical compositions, and a method of treating 

a disease mediated by KRAS G12C inhibition. 

BACKGROUND 

[0003] Compound 1 is a selective inhibitor of KRAS G12C useful for the treatment 

of cancers, including treatment of lung cancer, such as non-small cell lung cancer 

(NSCLC), pancreatic cancer, and colorectal cancer. United States Patent Application 

Publication Number 2018/0334454A1, published on November 22, 2018, discloses 

Compound 1. 

[0004] Many compounds can exist in different crystal forms, or polymorphs, which 

exhibit different physical, chemical, and spectroscopic properties. For example, certain 

polymorphs of a compound may be more readily soluble in particular solvents, may flow 

more readily, or may compress more easily than others. See, e.g., P. DiMartino, et al., J. 

Thermal. Anal., 48:447-458 (1997). In the case of drugs, certain solid forms may be more 

bioavailable than others, while others may be more stable under certain manufacturing, 

storage, and biological conditions. This is particularly important from a regulatory 

standpoint, since drugs are approved by agencies such as the U.S. Food and Drug 

Administration only if they meet exacting purity and characterization standards. Indeed, 

the regulatory approval of one polymorph of a compound, which exhibits certain solubility 

and physico-chemical (including spectroscopic) properties, typically does not imply the 

ready approval of other polymorphs of that same compound. 
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SOLID STATE FORMS

CROSS REFERENCES TO RELATED APPLICATIONS
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BACKGROUND
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[0005]

and physical forms thereof, pharmaceutical compositions, and a method of treating a disease

of formulations for the treatment of these chronic illnesses, and may yield numerous formulation,

manufacturing and therapeutic benefits.

[0007] The present disclosure provides crystalline and amorphous forms of 6-fluoro-7-

(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-(2S)-2-methyl-4-(2-

characteristic of crystalline material with distinct diffraction peaks between 3° 2-theta to 40° 2-

theta.
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33

Figure 6 shows DSC data for crystalline anhydrous form I of Compound 1.

[0014] Figure 7 shows TGA data for crystalline anhydrous form I of Compound 1.

[0015] Figure 8 shows ¹³C SSNMR data for crystalline anhydrous form I of Compound

1.

[0016]

[0017] Figure 10 shows XRPD data for the crystalline anhydrous form II of Compound

1.

[0019] Figure 12 shows TGA data for crystalline anhydrous form II of Compound 1.

[0021] Figure 14 shows ¹F SSNMR data for crystalline anhydrous form II of Compound

1.

[0023]

[0025]

[0026] Figure 19 shows DSC data for the crystalline hydrate form of Compound 1.

[0027] Figure 20 shows TGA data for the crystalline hydrate form of Compound 1.

[0028]

1.

[0030]

1.

[0031] Figure 24 shows TGA data for the crystalline THF Solvate Form I of Compound

1.
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[0033]

Figure 28 shows XRPD data for the crystalline MEK Solvate Form I of

1.

1.

[0038] Figure 31 shows XRPD data for the crystalline EtOAc Solvate Form I of

Figure 32 shows XRPD data for the crystalline DMF Solvate Form I of

Compound 1.

[0040] Figure 33 shows DSC data for the crystalline DMF Solvate Form I of Compound

1.

[0041] Figure 34 shows TGA data for the crystalline DMF Solvate Form I of Compound

1.

Figure 36 shows DSC data for the crystalline DCM Solvate Form I of Compound

1.

[0044] Figure 37 shows TGA data for the crystalline DCM Solvate Form I of Compound

Figure 38 shows XRPD data for the crystalline Acetone Solvate Form I of

[0047]
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Figure 41 shows XRPD data for the crystalline Acetone Solvate Form II of

[0049] Figure 42 shows DSC data for the crystalline Acetone Solvate Form II of

[0050]

Compound 1.

[0051]

[0052] Figure 45 shows DSC data for the crystalline p-Dioxane Solvate Form I of

Compound 1.

[0054]

[0057] Figure 50 shows XRPD data for the crystalline IPA Solvate Form I of Compound

1.

[0058]

Figure 52 shows TGA data for the crystalline IPA Solvate Form I of Compound

1.

[0060] Figure 53 shows XRPD data for the crystalline EtOH Solvate Form I of

[0061]

1.

[0062] Figure 55 shows TGA data for the crystalline EtOH Solvate Form I of Compound

1.

[0063]

Compound 1 (Top to bottom - THF, MeCN, MEK, DCM, acetone, MeOH, IPA, EtOH).
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Definitions

[0064] The term "Compound 1" means 6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-

HO

F

F

N

O

N N N

N N

O

Exact Mass: 560.23

[0065] Certain of the compounds disclosed herein may exist as atropisomers, which are

The compounds disclosed herein include all atropisomers, both as pure individual atropisomer
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N
F OH

(S)
N

Me

N F

O M
iPr

For example, Compound 1 is N atropisomer M and may exhibit

restricted rotation. The M-atropisomer of Compound 1 is also known as AMG 510. Canon, J.,

et al., Nature 575(7781):217-223 (2019), Fig. 1a.

[0066]

restricted rotation.

N
F OH

(S)
N

Me
N N

N P F

O
iPr

N

AcOH

DMSO
equivalent

ESI or ES

Et ethyl

Et2O

EtOAc ethyl acetate
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88

EtOH ethanol

g gram(s)

h hour(s)

HPLC high pressure liquid chromatography

IPA Isopropyl alcohol

iPr isopropyl

LC/MS

LG
m/z mass divided by charge

Me methyl

acetonitrile

MeOH Methanol

MEK
metal species for cross-coupling (e.g., MgX, ZnX,

Met

mg
milligrams

min minutes

milliliters

MS

NaHMDS

NBS N-bromosuccinimide

n-BuLi n-butyllithium

NCS N-chlorosuccinimide

NMR
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Pd(PPh)

Ph

PR or PG or Prot. group

rbf round-bottomed flask

RP-HPLC

RT or rt or r.t.

sat. or satd. saturated

SFC

(2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl) [2-

SPhos Pd G3 or SPhos G3

methanesulfonate

SSNMR

TBAF

tetrafluoroborate

tert-butanol

TEA or Et3N

trifluoroacetic acid

THF

UV
ultraviolet

[0067]

the specification as if it were individually recited herein. The use of any and all examples, or

exemplary language (e.g., "such as") provided herein, is intended to better illustrate the invention

and is not a limitation on the scope of the invention unless otherwise claimed. No language in
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1010

the specification should be construed as indicating any non-claimed element as essential to the

[0068] The term "anhydrous form of Compound 1" means a form of Compound 1

substantially or completely free from water and particularly water of crystallization. Those

time with variable temperature, pressure, and other environmental influences. All slight

[0069] The term "co-crystal" means a crystalline material comprising two or more

compounds at ambient temperature (20 °C to 25 °C., preferably 20 °C.), of which at least two are

held together by weak interaction, wherein at least one of the compounds is a co-crystal former

and the other is Compound 1. Weak interaction is being defined as an interaction which is

neither ionic nor covalent and includes for example: hydrogen bonds, van der Waals forces, and

[0070]

range order and as such does not show distinct X-ray diffraction peaks, i.e. a Bragg diffraction

halos.

[0071]

[0072]

20
26

20
14

84
   

   
26

 F
eb

 2
02

6

1
0

2
6
 
F
e
b
 
2
0
2
6

s
k
i
l
l
e
d
 
i
n
 
t
h
e
 
a
r
t
 
a
p
p
r
e
c
i
a
t
e
 
t
h
a
t
 
t
h
e
 
e
x
a
c
t
 
n
u
m
b
e
r
 
o
f
 
w
a
t
e
r
 
m
o
l
e
c
u
l
e
s
 
m
a
y
 
v
a
r
y
 
s
l
i
g
h
t
l
y
 
a
t
 
a
n
y

2
0
2
6
2
0
1
4
8
4



 

             

           

           

          

             

           

 

            

               

             

             

        

          

             

         

          

         

       

          

       

            

          

          

           

        

            

            

         

       

      

          

1111

in clinical trials, AMG 510 demonstrated anti-tumor activity in the first dosing cohorts and

lacking. Id.

[0074] The term "cancer" means a hyperproliferative disorder in a mammal, such as a

carcinoma, bile duct cancer, bladder cancer, bone cancer, brain stem glioma, brain tumor, breast

cardiac tumors, chronic lymphocytic leukemia (CLL), chronic myelogenous leukemia (CML),

CNS cancer, endometrial cancer, ependymoma, esophageal cancer, esthesioneuroblastoma,

histiocytoma of bone, gall bladder cancer, gastric cancer, gastrointestinal carcinoid tumor,

gastrointestinal stromal tumors (GIST), germ cell tumor, gestational trophoblastic tumor, hairy

cell leukemia, head and neck cancer, heart cancer, liver cancer, Hodgkin lymphoma,

hypopharyngeal cancer, intraocular melanoma, islet cell tumors, pancreatic neuroendocrine

tumors, kidney cancer, laryngeal cancer, lip and oral cavity cancer, liver cancer, lobular

carcinoma in situ (LCIS), lung cancer, lymphoma, metastatic squamous neck cancer with occult

primary, midline tract carcinoma, mouth cancer, multiple endocrine neoplasia syndromes,

multiple myeloma/plasma cell neoplasm, mycosis fungoides, myelodysplastic syndromes,

myelodysplastic/myeloproliferative neoplasms, multiple myeloma, merkel cell carcinoma,
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non-small cell lung cancer (NSCLC), oral cancer, lip and oral cavity cancer, oropharyngeal

cancer, ovarian cancer, pancreatic cancer, papillomatosis, paraganglioma, paranasal sinus and

nasal cavity cancer, parathyroid cancer, penile cancer, pharyngeal cancer, pleuropulmonary

transitional cell cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer, skin cancer,

transitional cell cancer of the renal pelvis and ureter, trophoblastic tumor, unusual cancers of

childhood, urachal cancer, urethral cancer, uterine sarcoma, vaginal cancer, vulvar cancer, or

viral-induced cancer. In some embodiments, said method relates to the treatment of a non-

cancerous hyperproliferative disorder such as benign hyperplasia of the skin (e. g., psoriasis),

[0076] The term "therapeutically effective amount" means an amount of a compound that

or prevents or delays the onset of one of more symptoms of a particular disease or condition.

[0077] The term "pharmaceutically acceptable" means that the referenced substance,

present disclosure, or a particular excipient, are suitable for administration to a patient.

converts to thermodynamically more stable polymorph) or both (e.g., tablets of one polymorph
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are more susceptible to breakdown at high humidity). Different physical properties of

[0079] Polymorphs of a molecule can be obtained by a number of methods known in the

recrystallization, desolvation, rapid evaporation, rapid cooling, slow cooling, vapor diffusion and

sublimation. Polymorphs can be detected, identified, classified and characterized using well-

microscopy, scanning electron microscopy (SEM), electron crystallography and quantitative

analysis, particle size analysis (PSA), surface area analysis, solubility, and rate of dissolution.

[0080]

peak or other special feature that one skilled in the art would recognize as not attributable to

used to describe a polymorph of a compound means a solid form of the compound that comprises

compound and less than about 10% by weight of the other polymorphic forms of the compound,

compound and less than about 5% by weight of the other polymorphic forms of the compound,

compound and less than about 3% by weight of the other polymorphic forms of the compound.

[0082] The terms "treating", "treat" or "treatment" and the like include preventative (e.g.,
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about one, two, three, or four associated water molecules. In some embodiments, the hydrates of

the present disclosure include from at least one to ten associated molecules of water. Those

skilled in the art appreciate that the exact number of the associated water molecules may vary

cancers, the methods comprise administering an effective amount of any of the above described

compounds (or a pharmaceutical composition comprising the same) to a subject in need thereof.

In certain embodiments the lung cancer is a non-small cell lung carcinoma (NSCLC), for

example adenocarcinoma, squamous-cell lung carcinoma or large-cell lung carcinoma. In some

compositions can be administered all at once, as for example, by a bolus injection, multiple

for example, using transdermal delivery. It is also noted that the dose of the compound can be

[0086] In addition, the compounds of the present disclosure can be administered alone, in
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a tablet, while another is administered via injection or orally as a syrup. All combinations,

weight of crystalline anhydrous form I of Compound 1 can be administered with the remaining

including but not limited to colorectal cancer, pancreatic cancer and lung cancer, such as non-

[0089]

form, an amorphous form, or co-crystal of Compound 1 for the preparation of a medicament

useful for treating cancer, such as colorectal cancer, pancreatic cancer and lung cancer, such as

[0090] Since one aspect of the present disclosure contemplates the treatment of the

comprises directions for the use of the separate components. The kit form is particularly

veterinarian.
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relatively stiff material covered with a foil of a preferably transparent plastic material. During the

the tablets or capsules to be packed. Next, the tablets or capsules are placed in the recesses and

are sealed in the recesses between the plastic foil and the sheet. Preferably the strength of the

applying pressure on the recesses whereby an opening is formed in the sheet at the place of the

[0092]

the active agents.

[0093] In another specific embodiment of the disclosure, a dispenser designed to

the dispenser is equipped with a memory-aid, so as to further facilitate compliance with the

which, for example, reads out the date that the last daily dose has been taken and/or reminds one

when the next dose is to be taken.
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[0094] The compounds of the present disclosure and other pharmaceutically active

compounds, if desired, can be administered to a patient either orally, rectally, parenterally, (for

example, intravenously, intramuscularly, or subcutaneously) intracisternally, intravaginally,

present disclosure and other pharmaceutically active compounds, if desired, can be administered

to a patient orally.

suitable aqueous and nonaqueous carriers, diluents, solvents, or vehicles include water, ethanol,

vegetable oils (such as olive oil) and injectable organic esters such as ethyl oleate. Proper fluidity

can be maintained, for example, by the use of a coating such as lecithin, by the maintenance of

[0096] These compositions may also contain adjuvants such as preserving, wetting,

emulsifying, and dispersing agents. Microorganism contamination can be prevented by adding

various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic

acid, and the like. It may also be desirable to include isotonic agents, for example, sugars,

[0097] Solid dosage forms for oral administration include capsules, tablets, powders, and

extenders, as for example, starches, lactose, sucrose, mannitol, and silicic acid; (b) binders, as for

example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose, and acacia;

carbonate; (a) solution retarders, as for example, paraffin; (f) absorption accelerators, as for
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sodium lauryl sulfate, or mixtures thereof. In the case of capsules, and tablets, the dosage forms

may also comprise buffering agents. In one embodiment the dosage form contemplated in this

disclosure is a solid dosage for, such as a tablet for oral administration.

glycols, and the like.

[0099] Solid dosage forms such as tablets, dragees, capsules, pills, and granules can be

prepared with coatings and shells, such as enteric coatings and others well known in the art. They

active compound or compounds in a certain part of the intestinal tract in a delayed manner.

the above-mentioned excipients.

as for example, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,

cottonseed oil, groundnut oil, corn germ oil, olive oil, castor oil, and sesame seed oil, glycerol,

ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline

cellulose, aluminum metahydroxide, bentonite, agar-agar, and tragacanth, or mixtures of these
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[0102] Compositions for rectal administration are preferable suppositories, which can be

prepared by mixing the compounds of the present disclosure with suitable non-irritating

excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax, which are

include ointments, powders, sprays and inhalants. The active compound or fit compounds are

admixed under sterile condition with a physiologically acceptable carrier, and any preservatives,

sufficient. The specific dosage and dosage range that can be used depends on a number of factors,

and the pharmacological activity of the compound being administered. The determination of

dosage ranges and optimal dosages for a particular patient is within the ordinary skill in the art.

In one embodiment the total daily dose administered to a patient is 180 mg, 360 mg, 720 mg, or

960 mg. The total daily dose can be administered orally with multiple tablets containing, e.g.,

mg of Compound 1 each). In one embodiment the total daily dose administered to a patient is

in unsolvated as well as solvated forms with pharmaceutically acceptable solvents such as water

(hydrate), ethanol, and the like. The present disclosure contemplates and encompasses both the

solvated and unsolvated forms.
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encompassed by the present disclosure, unless stated otherwise.

[0108] Those skilled in the art will understand that the anhydrous free forms, hydrates, salts

and co-crystals of Compound 1 may exist in one or more ionization states. which typically exists

otherwise.

or synthesized using in vivo techniques, such as through metabolism, fermentation, digestion,

and the like. It is also contemplated that the compounds of the present disclosure may be

synthesized using a combination of in vitro and in vivo techniques.

identical to those recited herein, but for the fact that one or more atoms are replaced by an atom

[0111] Compounds of the present disclosure that contain the aforementioned isotopes and/or

³H and ¹C are incorporated, are useful in drug and/or substrate tissue distribution assays.

reagent.
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[0112] All patents and other publications recited herein are hereby incorporated by reference.

[0113] The examples and embodiments presented below are illustrative of the invention

disclosed herein and are not intended to limit the scope of the claims in any manner.

6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-(2S)-2-

methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one(Compound 1).

form I of embodiment 1, wherein the anhydrous form I is the M atropisomer.

[0116] 3. In another embodiment, the present disclosure provides the crystalline anhydrous

form I of embodiment 1, wherein the crystalline anhydrous form I is characterized by the powder

X-ray diffraction pattern substantially as shown in Figure 5.

form I of embodiment 1, wherein said crystalline anhydrous form I is characterized by at least

12.0, 12.6, 12.8, 13.6, 14.2, 15.0, 15.4, 18.0, 18.6, 18.7, 19.0, 19.9, 20.0, 22.9, and 25.0.

[0119] 6. In another embodiment, the present disclosure provides the crystalline anhydrous

endotherm with an onset of about 293°C.

[0120] 7. In another embodiment, the present disclosure provides the crystalline anhydrous

form of embodiment 1 having a thermogravimetric analysis thermogram comprising a weight

loss of about 0.2% when heated from about 25 °C to about 275 °C.

[0121] 8. In another embodiment, the present disclosure provides the crystalline anhydrous

form of embodiment 1, wherein said crystalline anhydrous form I is characterized by ¹³C solid
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47, 50, 54, 107, 110, 111, 123, 124, 127, 128, 132, 145, 146, 150, 154, 156, 158, 160, 162, 166,

167.7 and 168 ppm.

10.

[0124] 11.

15.
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[0131] 18. In another embodiment, the present disclosure provides the method of

embodiment 17, wherein the suitable solvent is water.

[0132] 19. In another embodiment, the present disclosure provides a method of treating a

disease mediated by KRAS G12C inhibition, the method comprising administering to a patient

embodiment 14.

[0134] 21. In another embodiment, the present disclosure provides the method of

[0135] 22.

embodiment 21, wherein the cancer is lung cancer, pancreatic cancer or colorectal cancer.

[0136] 23.

embodiment 22, wherein the cancer is lung cancer.

[0137] 24.

embodiment 23, wherein the lung cancer is non-small cell lung cancer.

[0138] 25.

[0139] 26.

methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one of embodiment 25,

[0140] 27.

[0141] 28. In another embodiment, the present disclosure provides the amorphous form of

embodiment 25 having a differential scanning calorimetry thermogram comprising an

endotherm with an onset of about 144 °C.
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[0143] 30. In another embodiment, the present disclosure provides the amorphous form

of embodiment 25, wherein said form is characterized by ¹F solid state NMR as depicted in

Figure 4.

[0144] 31.

at approximately -86, -96, -116, -127, -146 and - -156 ppm.

[0146] 33.

34. In another embodiment, the present disclosure provides a pharmaceutical

36. In another embodiment, the present disclosure provides a method for

1 and a suitable solvent to form an amorphous form of Compound 1.

37.

embodiment 36 wherein the suitable solvent is methanol.

[0151] 38. In another embodiment, the present disclosure provides a method of treating a

39.
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[0153] 40. In another embodiment, the present disclosure provides the method of

embodiment 39, wherein the cancer is lung cancer, pancreatic cancer or colorectal cancer.

41.

form II of 6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-

1).

[0157] 44.

[0158] 45. In another embodiment, the present disclosure provides the crystalline

[0159] 46. In another embodiment, the present disclosure provides the crystalline

anhydrous form II of Compound 1 of embodiment 43, wherein said form is characterized by at

least three peaks, at least five peaks, or at least seven peaks selected from a powder X-ray

[0160] 47. In another embodiment, the present disclosure provides the crystalline

[0162] 49.

°C.
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50.

[0164] 51. In another embodiment, the present disclosure provides the crystalline anhydrous

form II of embodiment 43, wherein said form is characterized by ¹³C solid state NMR,

comprising peaks at approximately 16, 18, 19, 20, 23, 25, 31, 32, 38, 40, 43, 46, 51, 57, 105,

107, 110, 117, 120, 123, 124, 125, 128, 132, 149, 152, 155, 158, 159, 163 and 166 ppm.

anhydrous form II of embodiment 43, wherein said form is characterized by ¹F solid state NMR

[0166] 53.

anhydrous form II of embodiment 43, wherein said form is characterized by ¹F solid state NMR,

[0167] 54.

[0169] 56. In another embodiment, the present disclosure provides a pharmaceutical

acceptable excipient.

composition of embodiment 56, wherein the composition is a single dose.

propanyl)-3-pyridinyl)-4-(2S)-2-methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-

[0172] 59.
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anhydrous form II of Compound 1.

[0173] 60. In another embodiment, the present disclosure provides the method of

the crystalline anhydrous form II of embodiment 43.

[0176] 63.

[0177] 64. In another embodiment, the present disclosure provides the method of

embodiment 63, wherein the cancer is lung cancer.

embodiment 64, wherein the lung cancer is non-small cell lung cancer.

1).

67. In another embodiment, the present disclosure provides the crystalline

[0181] 68.

substantially as shown in Figure 15.

[0182] 69. In another embodiment, the present disclosure provides the crystalline

least three peaks, at least five peaks, or at least seven peaks selected from a powder X-ray
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[0183] 70. In another embodiment, the present disclosure provides the crystalline

[0184] 71. In another embodiment, the present disclosure provides the crystalline

anhydrous form III of embodiment 66 having a differential scanning calorimetry thermogram

comprising an endotherm with an onset of about 194°C.

anhydrous form III of embodiment 66 having a thermogravimetric analysis thermogram

°C.

[0186] 73.

74.

[0188] 75.

composition comprising the crystalline anhydrous form III as in any one of embodiments 66, 67,

68, 69, 70, 71, 72, 73 or 74, or a mixture thereof, and a pharmaceutically acceptable excipient.

In another embodiment, the present disclosure provides the pharmaceutical

[0190] 77. In another embodiment, the present disclosure provides a composition

propanyl)-3-pyridinyl)-4-(2S)-2-methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-

embodiment 78 wherein the suitable solvent is acetone.
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in need thereof a pharmaceutically effective amount of a pharmaceutical composition comprising

the crystalline anhydrous form III of embodiment 66.

82.

embodiment 81, wherein the cancer is lung cancer, pancreatic cancer or colorectal cancer.

In another embodiment, the present disclosure provides the method of

[0198] 85. In another embodiment, the present disclosure provides a crystalline hydrate form

methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-ope (Compound 1).

[0199] 86. In another embodiment, the present disclosure provides the crystalline

[0201] 88. In another embodiment, the present disclosure provides the crystalline

three peaks, at least five peaks, or at least seven peaks selected from a powder X-ray diffraction

[0202] 89. In another embodiment, the present disclosure provides the crystalline

X-ray diffraction pattern comprising peaks at diffraction angle 2 theta degrees at approximately
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[0203] 90. In another embodiment, the present disclosure provides the crystalline

hydrate form of embodiment 85 having a differential scanning calorimetry thermogram

In another embodiment, the present disclosure provides the crystalline

[0206] 93. In another embodiment, the present disclosure provides a pharmaceutical

[0207] 94. In another embodiment, the present disclosure provides a pharmaceutical

88, 89, 90, 91, 92 or 93, or a mixture thereof, and a pharmaceutically acceptable excipient.

[0209] 96.

comprising an amorphous form of 6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-

propanyl)-3-pyridinyl)-4-(2S)-2-methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[23-

d]pyrimidin-2(1H)-one and the crystalline hydrate form of embodiment 85.

[0210] 97.

of Compound 1.

[0212] 99. In another embodiment, the present disclosure provides a method of treating a
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[0214] 101. In another embodiment, the present disclosure provides the method of

embodiment 100, wherein the cancer is lung cancer, pancreatic cancer or colorectal cancer.

[0215] 102.

embodiment 101, wherein the cancer is lung cancer.

[0216] 103.

[0217] 104.

form of 6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridiny1)-4-

1).

[0218] 105. In another embodiment, the present disclosure provides the crystalline

[0219] 106. In another embodiment, the present disclosure provides a pharmaceutical

[0220] 107.

composition comprising at least one crystalline form of 6-fluoro-7-(2-fluoro-6-hydroxyphenyl)-

and a pharmaceutically acceptable excipient.
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ALTERNATIVE EMBODIMENTS

at 9.0, 12.0, 12.6, and 19.0 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using

using an x-ray wavelength of 1.54 Å.

wherein the compound is characterized by a powder X-ray diffraction pattern comprising at least

seven peaks selected from 8.8, 9.0, 10.8, 12.0, 12.6, 12.8, 13.6, 14.2, 15.0, 15.4, 18.0, 18.6, 18.7,

[0229] Provided herein as Embodiment 8 is the compound of any one of Embodiments 1-3,
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wavelength of 1.54 Å.

shown in Figure 5 as measured by x-ray powder diffraction using an x-ray wavelength of 1.54

Å.
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[0238] Provided herein as Embodiment 17 is the compound of any one of Embodiments 1-16,

approximately -49, -60, -79, -90, -109, -120, -138, -150, -168, and -179 ppm.

[0239] Provided herein as Embodiment 18 is the compound of any one of Embodiments 1-16,

[0240] Provided herein as Embodiment 19 is the compound of any one of Embodiments 1-18,

wherein the compound is substantially pure.

[0241] Provided herein as Embodiment 20 is a pharmaceutical composition comprising the

[0242] Provided herein as Embodiment 21 is the pharmaceutical composition of Embodiment

[0243] Provided herein as Embodiment 22 is the pharmaceutical composition of Embodiment

20 or 21, wherein the dosage form is a solid dosage form.

[0244] Provided herein as Embodiment 23 is the pharmaceutical composition of Embodiment

22, wherein the solid dosage form is a tablet.

[0245] Provided herein as Embodiment 24 is the pharmaceutical composition of any one of

Embodiments 20-23, wherein the pharmaceutical composition comprises 120 mg of the

compound.

[0246] Provided herein as Embodiment 25 is a compound of any one of Embodiments 1-19

or the pharmaceutical composition of any one of Embodiments 20-24 for use as a medicament.

or the pharmaceutical composition of any one of Embodiments 20-24 for use in treating cancer

[0248] Provided herein as Embodiment 27 is the compound or the pharmaceutical

composition for use of Embodiment 26, wherein the cancer having a KRAS G12C mutation is

non-small cell lung cancer.
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composition for use of Embodiment 26, wherein the cancer having a KRAS G12C mutation is

colorectal cancer.

[0254] Provided herein as Embodiment 33 is the use of Embodiment 31, wherein the cancer

cancer having a KRAS G12C mutation is lung cancer, pancreatic cancer, or colorectal cancer.

[0261] Provided herein as Embodiment 40 is the method of Embodiment 36, wherein the

cancer having a KRAS G12C mutation is colorectal cancer.
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[0263] Provided herein as Embodiment 42 is the compound, use, or method of any one of

[0264] Provided herein as Embodiment 43 is the compound of any one of Embodiments 1-3,

wherein the compound is characterized by a powder X-ray diffraction pattern comprising peaks

[0265] Provided herein as Embodiment 44 is the compound of any one of Embodiments 1-3,

wherein the compound is characterized by a powder X-ray diffraction pattern comprising at least

three peaks selected from 7.3, 9.8, 10.1, 10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4 ±

Å.

five peaks selected from 7.3, 9.8, 10.1, 10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4 ±

Å.

wherein the compound is characterized by a powder X-ray diffraction pattern comprising at least

seven peaks selected from 7.3, 9.8, 10.1, 10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4

Å.

wherein the compound is characterized by a powder X-ray diffraction pattern comprising peaks

measured by x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

Å.
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and 43-48, wherein the compound is characterized by a differential scanning calorimetry

and 43-49, wherein the compound is characterized by having a thermogravimetric analysis

approximately 16, 18, 19, 20, 23, 25, 31, 32, 38, 40, 43, 46, 51, 57, 105, 107, 110, 117, 120, 123,

[0274] Provided herein as Embodiment 53 is the compound of any one of Embodiments 1-3

at 6.3, 8.4, 9.5, and 16.0 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using an
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three peaks selected from 6.3, 8.4, 9.5, 10.4, 14.9, 15.4, 15.5, 16.0, and 17.6 ± 0.2 degrees 2 theta

[0280] Provided herein as Embodiment 59 is the compound of any one of Embodiments 1-3,

wherein the compound is characterized by a powder X-ray diffraction pattern comprising at least

as measured by x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

wherein the compound is characterized by a powder X-ray diffraction pattern comprising at least

seven peaks selected from 6.3, 8.4, 9.5, 10.4, 14.9, 15.4, 15.5, 16.0, and 17.6 ± 0.2 degrees 2

[0282] Provided herein as Embodiment 61 is the compound of any one of Embodiments 1-3,

at 6.3, 8.4, 9.5, 10.4, 14.9, 15.4, 15.5, 16.0, and 17.6 ± 0.2 degrees 2 theta as measured by x-ray

powder diffraction using an x-ray wavelength of 1.54 Å.

Å.

[0284] Provided herein as Embodiment 63 is the compound of any one of Embodiments 1-3

thermogram comprising an endotherm with an onset of about 194 °C.

[0285] Provided herein as Embodiment 64 is the compound of any one of Embodiments 1-3

loss when heated from about 25 °C to about 250 °C.

[0286] Provided herein as Embodiment 65 is the compound of any one of Embodiments 57-
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and 67, wherein the compound is characterized by a powder X-ray diffraction pattern comprising

at least three peaks selected from 4.0., 4.4, 4.8, 6.9, 8.0, 8.8, 9.6, 11.3, 12.4, 13.0, 13.1, 14.6,

[0291] Provided herein as Embodiment 70 is the compound of any one of Embodiments 1, 2,

at least five peaks selected from 4.0., 4.4, 4.8, 6.9, 8.0, 8.8, 9.6, 11.3, 12.4, 13.0, 13.1, 14.6, 14.9,

[0292] Provided herein as Embodiment 71 is the compound of any one of Embodiments 1, 2,

at least seven peaks selected from 4.0., 4.4, 4.8, 6.9, 8.0, 8.8, 9.6, 11.3, 12.4, 13.0, 13.1, 14.6,

[0293] Provided herein as Embodiment 72 is the compound of any one of Embodiments 1, 2,

17.3, 17.4, 17.9, and 19.5 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using

substantially as shown in Figure 18 as measured by x-ray powder diffraction using an x-ray

thermogram comprising an endotherm with an onset of about 91 °C.
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[0296] Provided herein as Embodiment 75 is the compound of any one of Embodiments 1, 2,

thermogram comprising an approximate 11% weight loss when heated from about 39 °C to about

160 °C.

compound of any one of Embodiments 67-76 and a pharmaceutically acceptable excipient.

[0299] Provided herein as Embodiment 78 is the compound of Embodiment 1 or 2, wherein

dichloromethane, acetone, p-dioxane, methanol, isopropyl alcohol, or ethanol.

[0301] Provided herein as Embodiment 80 is a compound, wherein the compound is an

pyridinyl)-4-(2S)-2-methyl-4-(2-propenoyl)-1-piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one

[0302] Provided herein as Embodiment 81 is the compound of Embodiment 80, wherein the

compound is the M atropisomer of Compound 1.

wherein the compound is characterized by the powder X-ray diffraction pattern substantially as

shown in Figure 5 as measured by x-ray powder diffraction using an x-ray wavelength of 1.54

82, wherein the compound is characterized by a differential scanning calorimetry thermogram
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84, wherein the compound is characterized by ¹F solid state NMR comprising peaks at

85, wherein the compound is characterized by ¹F solid state NMR substantially as depicted in

[0308] Provided herein as Embodiment 87 is the compound of any one of Embodiments 80-

compound of any one of Embodiments 80-87 and a pharmaceutically acceptable excipient.

the compound of any one of Embodiments 4-18, (2) the compound of any one of Embodiments

[0311] Solutions of the compounds of the disclosure were prepared in various solvents and an

anti-solvent was then added. The solids that formed were isolated and analyzed.

[0312] Alternatively, solutions of the compounds of the disclosure were prepared in various

solvents, an anti-solvent was then added and the samples were allowed to evaporate. The solids

that formed were isolated and analyzed.

[0313] Alternatively, solutions of the compounds of the disclosure were prepared in various
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SLOW COOL

complete dissolution was observed, the solvent was evaporated by vacuum at ambient or heated

Experiments that yielded glasses, were reworked by slurrying the materials with a 15 fold

addition of anti-solvent (hexane at 50 °C or water at room temperature). Any resulting solids

STRESS EXPERIMENTS

SLURRY EXPERIMENTS

[0320] Solutions of the compounds of the disclosure were prepared by adding enough solids

Examples. The mixture was then agitated in a sealed vial at either ambient or elevated
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filtration and analyzed.

ANALYTICAL TECHNIQUES

[0321] X-ray powder diffraction data was obtained using the Phillips X-ray automated powder

diffractometer (X'Pert) that was equipped with a fixed slit and a real time multi strip (RTMS)

was 0.0167 degrees; counting time was 15.240 seconds. The stage was rotated at a revolution

[0324] It is noted that peak shift of about +/- 0.2 degrees can occur in XRPD patterns and

could be caused by factors such as sample preparation and instrument alignment.
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DIFFERENTIAL SCANNING CALORIMETRY (DSC)

temperature range from 25°C to 350°C. Analysis was run under nitrogen and samples were

[0327] Approximately 100 mg of sample was packed into a 4 mm ceramic rotor using the

SSNMR packing tool. SSNMR spectra were acquired on a Bruker Avance III 500 MHz WB

frequency of 14 kHz was used for all experiments. For ¹F measurement, a 4 us pi/2 pulse was

used and ¹H decoupling was carried out using a spinal 64 sequence. A recycle delay of 1.26*T1

[0328] Within the pharmaceutical research and development field, the investigation of a

suitable solid-state form represents a crucial step. Investigating a solid-state form comprises

several decisions, mainly the investigation of an anhydrous, salt or co-crystal form and the

investigation of a polymorph of the respective anhydrous, salt or co-crystal. During a lead

main focus is on solubility. In the present case, Compound 1 has good solubility features.

Beyond the optimization of solubility, further physical chemical parameters, such as (1) melting

as drying or tabletting. The assessment of thermal behavior, which is typically done by
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drying, storage, blending, granulation, to name but a few. Hygroscopicity can be investigated by

polymorphic forms that are not equivalent. Crystal habits can influence anhydrous or salt
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[0331] Specifically, crystalline anhydrous Form II converts to crystalline anhydrous Form I

crystalline anhydrous Form I upon slurrying in water at 90 °C for 1 hour. A mixture of crystalline

anhydrous Form I and crystalline anhydrous Form II converts to crystalline anhydrous Form I

upon slurrying in heptane at 80 °C for 1 day.

[0332] Crystalline anhydrous Form III melts at 180 °C. Crystalline anhydrous Form III

converts to crystalline anhydrous Form I upon melting and recrystallization at 220 °C. A mixture

of crystalline anhydrous Form I and crystalline anhydrous Form III converts to crystalline

anhydrous Form I upon slurrying in ethanol at RT for 10 days. A mixture of crystalline

anhydrous Form I and crystalline anhydrous Form III converts to crystalline anhydrous Form I

upon slurrying in methanol at RT for 10 days.

[0334] Second, crystalline anhydrous Form I is less hygroscopic compared to crystalline

25 °C; Form II absorbed 2-2.5% wt moisture between 0 and 90% RH at 25 °C; Form III absorbed

solid state, showing no degradation peaks by HPLC or any changes in the investigated solid state

properties, including XRPD, melting point onset and heat of fusion by DSC, and volatiles content

by TGA, for 14 weeks at 25 °C / 60% RH, 40 °C/75% RH, 40 °C/ambient RH, and 60 °C/ambient

RH. Furthermore, crystalline anhydrous Form I was stable in an excipient compatibility study

[0336] Accordingly, crystalline anhydrous Form I shows advantageous and unexpected

overall properties, in particular when compared with other forms and salts identified.

fluoro-7-(2-fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-((2S)-2-
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carried out as described below. As a matter of convenience, "Compound 1" as referred to in the

[0338] Compound 1 can be made according to the procedure disclosed in US Publication

with secondary drying under vacuum at RT.

[0340] The relative peak areas of the amorphous form of the XRPD, TGA, DSC and ¹F

SSNMR are represented in Figures 1, 2, 3 and 4.

[0341] Differential scanning calorimetry (DSC) thermogram comprising an endotherm with

an onset of about 144 °C.

[0342] Thermogravimetric analysis (TGA) thermogram comprising a weight loss of about

[0343] ¹F SSNMR: -86, -96, -116, -127, -146 and -156 ppm.

[0344] A number of anhydrous and hydrate forms of Compound 1 were investigated (see

Table 1 below). Further characterization of these crystalline forms, such as melting point,

thermal behavior, hygroscopicity, crystal habit, particle size, polymorphic behavior, stability,

[0345] Figure 21 illustrates the overlay of crystalline anhydrous Forms I, II, III and the

variable hydrate Form I of Compound 1 (Forms I-III and variable hydrate Form I are in order

Table 1. XRPD Differentiating Peaks

Free Base Form Peaks Unique to Each Form (KA1 °)

- -

Form II 7.3 9.8 10.1 11.3 13.3 17.2

Form III 6.3 8.4 9.5 16.0 - -

6.9 8.0 9.6 12.4 -
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EXAMPLE 2: PREPARATION OF CRYSTALLINE ANHYDROUS FORM I OF

COMPOUND 1

anhydrous Form II of Compound 1 with 10 mL of water to form a slurry. The slurry was

heated to 90 °C for 2h, then stirred overnight at RT. The solids were filtered, dried under
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XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int.

8.8

12.0 17.57 27.8 3.31

5.21

12.8 7.83

13.6 70.38 28.8 8.53

13.9 8.16 29.1 2.01

13.68

14.3 15.98 29.7 9.66

30.9 1.84

15.5 11.84 31.3 1.53

10.60 5.71

18.6 20.76 32.3 1.55

41.59

19.2 13.83 33.0 2.11

19.9 34.21 33.6 3.23

20.2 2.92 34.2 3.90

20.9 8.05 34.7 0.67

21.7 14.40 35.0 1.62

22.0 9.77 35.4 1.10

22.2 16.27 35.8 2.43

22.5 18.45 36.5 0.59

22.9 21.27 37.0 4.04

23.1 14.15 37.0 2.30

23.7 15.87 37.3 0.80

23.9 10.39 37.7 0.66

25.0 19.32 38.0 1.27

25.3 4.26 38.3 2.60

25.6 1.90 38.4 4.02

25.8 6.05 39.1 0.51

26.1 7.93 39.4 1.88

26.3 4.28 39.8 0.90
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EXAMPLE 3: PREPARATION OF THE ANHYDROUS FORM II OF THE COMPOUND
1

[0351]

[0354] ¹H NMR (400 MHz, DMSO-d)  ppm 0.93 (d, J=6.63 Hz, 4 H) 1.07 (d, J=6.84 Hz, 4

5.79 (m, 1 H) 6.21 (br d, J=16.17 Hz, 1 H) 6.65 - 6.76 (m, 2 H) 6.80 - 6.92 (m, 1 H) 7.18 (d,
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Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.3 55.69 27.1 9.80

9.8 27.3

10.1 13.34 27.9 2.58

10.4 26.87 28.3 6.04

28.5 7.17

28.9

11.9 17.55 29.4 4.82

13.3 19.19 29.6 6.76

30.7

14.7 63.63 31.2 4.41

20.80

18.1 9.48 1.23

19.2 31.06 35.0 1.66

20.9 10.16 36.8 1.47

21.1 10.57 37.2 1.73

21.7 3.26 38.4 4.75

22.1 18.04 38.8 2.68

22.6 4.78

23.1 20.56

23.8 9.50

24.3 17.04

24.7 3.75

25.6 6.63

26.2 6.15
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EXAMPLE 4: PREPARATION OF CRYSTALLINE ANHYDROUS FORM III OF

COMPOUND 1

about 250 °C.

(Figure 17).

H) 1.35 (d, J=6.61 Hz, 2 H) 1.90 (s, 2 H) 2.64 - 2.80 (m, 1 H) 3.14 (br t, J=10.66 Hz, 1 H) 3.45

(m, 2 H) 4.90 (br S, 1 H) 5.76 (dd, J=10.44, 2.13 Hz, 1 H) 6.21 (br d, J=16.84 Hz, 1 H) 6.55 -

8.34 (m, 1 H) 8.39 (d, J=4.90 Hz, 1 H) 10.20 (br S, 1 H).
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Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

6.3 14.11 25.4 10.81

8.4 63.06 25.9 5.35

9.5 84.68 26.7 17.58

10.4 12.93 5.18

13.0 6.79 27.5 12.87

13.7 4.59 27.9 4.42

28.3

15.4 45.73 28.6 15.70

16.0 79.08 29.7 1.70

16.6 8.35 30.2 1.02

17.6 100.00 31.4 2.93

19.2 16.82 33.1 2.31

35.5 3.74

2.54

21.7 16.74 36.7 1.18

22.7 5.52 37.3 1.65

23.0 13.50 38.0 2.18

23.2 4.81 39.0 1.57

24.2 11.39

24.9 3.83
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EXAMPLE 5: PREPARATION OF VARIABLE HYDRATE FORM I OF COMPOUND 1

NMR, X-ray powder diffraction (XRPD) data (Figure 18), DSC (Figure 19), and TGA (Figure

20).

[0364]

H) 1.35 (d, J=6.63 Hz, 3 H) 1.90 (s, 3 H) 2.61 - 2.79 (m, 1 H) 3.15 (br t, J=11.01 Hz, 1 H) 3.40

(m, 3 H) 4.90 (br S, 2 H) 5.73 - 5.82 (m, 1 H) 6.15 - 6.21 (m, 1 H) 6.23 (br d, J=4.92 Hz, 1 H)

Hz, 1 H).

Pos. [°2Th.] Pos. [°2Th.] Rel. Int. [%]

4.0 29.36 25.3 31.05

4.4 54.43 25.8 35.64

4.8 17.94 17.4 68.45 26.4 35.12

6.9 12.94 17.9 16.60 26.7 28.61

8.0 100.00 18.1 30.16 27.8 31.13

8.8 8.55 18.6 5.51 28.7 25.99

9.6 26.66 19.3 27.13 29.2 25.20

10.8 10.41 19.5 35.91 30.6 14.61

11.3 13.06 19.8 13.20 31.5 19.08

12.4 36.89 20.4 8.31 32.2 8.81

13.0 43.60 20.8 20.25 32.7 8.36

13.1 41.65 21.0 21.40 36.7 2.96

14.2 5.04 21.5 43.72 37.2 4.34

14.6 35.20 22.8 14.71

14.9 38.07 23.0 13.61

15.2 40.25 23.6 14.15

15.7 7.44 24.1 28.65
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16.2 40.04 24.6 20.05

EXAMPLE 6: PREPARATION OF CRYSTALLINE THF SOLVATE FORM I OF

COMPOUND 1

[0365] The crystalline THF solvate Form I of Compound 1 was prepared by placing

amorphous Compound 1 in a small open vial then placing this vial inside a larger vial containing

THF and capped to vapor stress the solids at RT for 4 days.

[0366] DSC endotherm onset of about 165 °C, TGA comprising an approximate 13.4% weight

NMR 1. 1mol THF

[0369] ¹H NMR (400 MHz, DMSO-d)  ppm 0.94 (d, J=6.62 Hz, 3 H) 1.08 (d, J=6.62 Hz, 3

J=11.33 Hz, 1 H) 3.49 - 3.75 (m, 10 H) 3.87 - 4.09 (m, 1 H) 4.09 - 4.21 (m, 1 H) 4.22 - 4.47 (m,

H) 6.78 - 6.99 (m, 1 H) 7.14 - 7.22 (m, 1 H) 7.28 (td, J=8.33, 7.05 Hz, 1 H) 8.18 - 8.35 (m, 1 H)

8.39 (d, J=4.92 Hz, 1 H) 10.21 (br S, 1 H)
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XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

9.0 100.00 27.3 2.20

9.8 46.41 27.5 7.64

10.9 11.45 28.4 13.20

11.2 5.67 28.7 3.64

13.7 24.35 29.2 5.97

14.0 9.45 29.5 2.80

59.90 29.8 3.78

14.7 6.49 30.0 4.57

16.6 52.03 30.2 5.86

17.0 37.49 30.6 3.73

18.0 3.30 31.6 3.62

18.3 16.05 31.9 1.07

18.8 54.81 33.1 5.45

19.1 31.94 33.3 1.71

34.1 2.01

20.0 4.56 34.3 2.49

20.4 7.31 35.4 1.19

20.6 11.11 35.7 1.20

20.8 6.26 36.2 4.29

21.1 22.76 36.3 4.30

21.2 34.92 36.5 2.51

22.1 5.75 36.9 1.70

22.3 18.70 37.1 1.30

22.5 33.36 37.5 2.10

22.8 36.37 38.0 1.09

23.0 10.85 38.2 1.05

23.2 2.20 38.9 3.39

23.6 3.63 39.4 1.73

24.0 9.03

24.4 9.86

24.7 3.54

24.8 3.71

25.2 32.94

25.6 20.13
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25.8 21.45

26.0 7.67

26.6

EXAMPLE 7: PREPARATION OF CRYSTALLINE MECN SOLVATE FORM I OF

COMPOUND 1

[0370] The crystalline MeCN solvate Form I was prepared by slurry of compound 1 in MeCN

at RT for 14 days.

loss when heated from about 38 °C to about 170 °C. (1mol MeCN).

27).

[0374] ¹H NMR (400 MHz, DMSO-d)  ppm 0.85 - 1.00 (m, 3 H) 1.07 (d, J=6.82 Hz, 3 H)

3.35 - 3.56 (m, 1 H) 3.57 - 3.84 (m, 2 H) 3.86 - 4.09 (m, 1 H) 4.09 - 4.19 (m, 1 H) 4.19 - 4.47

2 H) 6.78 - 6.94 (m, 1 H) 7.11 - 7.21 (m, 1 H) 7.21 - 7.31 (m, 1 H) 8.16 - 8.36 (m, 2 H) 8.39 (d,
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Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.2 72.45 25.3 10.74

10.0 37.15 26.5 21.93

10.2 8.87 26.8 9.15

11.2 91.77 27.4 8.80

11.3 15.89 27.5 12.09

11.6 8.89 28.0 11.68

12.41

13.7 3.17 28.6 11.67

14.2 25.71 28.8 8.71

14.5 100.00 29.1 10.79

15.7 1.02 29.7 3.00

16.6 15.62 30.1 3.21

16.9 66.32 30.5 13.17

17.4 4.61 31.0 9.44

18.0 14.01 31.2 3.79

18.7 56.63 32.2 5.20

18.9 49.31 32.3 7.29

20.1 21.31 34.0 1.40

20.4 16.05 34.4 2.91

20.8 4.63 34.9 3.17

21.0 5.42 35.2 3.57

21.7 73.71 35.4 2.40

22.3 5.02 36.2 0.94

22.5 5.69 36.6 2.12

22.7 34.41 37.0 4.21

23.0 6.77 37.7 3.05

23.4 15.57 37.9 5.41

23.6 15.11 38.0 3.75

24.1 37.36 38.5 2.87

25.0 8.92 38.9 3.18
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EXAMPLE 8: PREPARATION OF CRYSTALLINE MEK SOLVATE FORM I OF

COMPOUND 1

[0376]

[0377] NMR 0.8mol MEK.

[0378]

30).

[0379]

H) 1.35 (d, J=6.62 Hz, 3 H) 1.90 (s, 3 H) 2.04 - 2.10 (m, 2 H) 2.36 - 2.49 (m, 2 H) 2.60 - 2.93

d, J=12.82 Hz, 1 H) 4.22 - 4.46 (m, 4 H) 4.91 (br S, 2 H) 5.72 - 5.83 (m, 2 H) 6.00 - 6.21 (m, 1

8.16 - 8.35 (m, 1 H) 8.39 (d, J=4.92 Hz, 1 H) 10.22 (br S, 1 H).
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Table 8: XRPD data of the Crystalline MEK solvate Form I of Compound 1

XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.0 47.52 25.8 25.93

8.8 70.25 26.3 8.43

9.8 56.17 26.8 6.92

10.4 100.00 27.0 2.12

10.9 22.80 27.2 3.88

11.2 11.60 27.4 8.69

11.8 9.64 27.6 7.15

13.6 31.04 27.9 1.14

14.1 78.89 28.2 6.71

19.18 28.3 13.70

16.6 79.53 28.6 8.63

16.8 30.39 29.0 18.29

17.0 26.79 29.6 7.09

17.2 47.48 30.1 14.00

17.5 3.12 30.3 2.13

18.1 5.01 30.7 3.85

18.7 35.48 31.71 4.92

18.9 65.12 0.54

19.2 48.49 32.5 0.62

19.4 10.83 32.8 4.00

2.69

20.4 6.72 33.5 5.80

20.7 15.78 34.1 5.30

20.9 6.30 34.7 1.61

21.2 80.14 35.0 0.76

22.1 8.83 35.5 2.20

22.4 32.98 36.0 5.55

22.6 48.82 36.2 7.66

22.7 34.64 36.6 1.43

22.9 13.33 37.0 0.51

23.7 9.34 37.5 3.76

24.1 18.80 38.1 1.54

24.5 27.07 38.4 1.60

24.8 11.35 38.7 2.93

25.0 28.12 39.3 0.73

25.3 17.14 39.6 4.20

25.7 36.16
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OF COMPOUND 1

[0380]

[0381]

Pos. [°2Th.] Rel. Int. [%]

7.1 8.9 4.0

9.0 55.8 34.8 1.2

9.8 36.0 2.4

10.5 24.5 1.8

11.0 24.8 3.9

11.3 10.9

11.9 2.9

12.5 2.2 25.8 35.3 37.0 2.7

13.7 1.9

14.2 17.1 2.7

14.7 27.0 3.0

16.7 51.6 4.3

17.0 39.5 27.7 4.7 3.3

17.4 3.1

18.1 3.6

18.3 2.5

18.9 3.6

19.2 1.3

19.5 2.2

19.7 30.5 30.9 5.5 4.1

20.0 3.4

20.4 2.2

20.7 2.6

21.3 32.6 2.3

22.1 33.1

22.6

22.8 34.0
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EXAMPLE 10: PREPARATION OF THE DMF SOLVATE FORMI OF COMPOUND 1

[0383] The crystalline DMF solvate Form I of Compound 1 prepared above was characterized

(Figure 34).

[0384] DSC endotherm onset of about 74°C, TGA comprising an approximate 17% weight

loss when heated from about 36 °C to about 195 °C.

[0386]

XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.8 100.0 24.3 12.6

8.1 60.0 24.9 11.5

9.0 19.1 25.4 12.7

12.4 17.5 26.8 17.8

13.3 7.5 27.3 11.1

30.4

15.0 7.4 28.6 38.6

16.1 11.4 29.4 12.3

16.8 26.5 30.4 6.0

17.3 31.6 6.2

18.9 34.0 3.3

19.9 58.6 35.7 1.9

20.8 37.9 2.6

21.8 11.0 42.2 2.2

23.3 17.0
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EXAMPLE 11: PREPARATION OF THE CRYSTALLINE DCM SOLVATE FORM I OF

COMPOUND 1

[0387] The crystalline DCM solvate Form I of Compound 1 was prepared by dissolving

antisolvent until precipitation occurred. Solids were isolated after stirring at RT for 1h.

4.90 (br S, 1 H) 5.65 - 5.86 (m, 2 H) 6.08 - 6.28 (m, 1 H) 6.63 - 6.76 (m, 2 H) 6.86 (dt, J=16.46,

1 H) 10.20 (br S, 1 H).

[0389] The crystalline DCM solvate Form I of Compound 1 prepared above was characterized

by proton NMR, X-ray powder diffraction (XRPD) data (Figure 35), DSC (Figure 36), and TGA

(Figure 37).

[0390] DSC endotherm onset of about 174°C, TGA comprising an approximate 7.2% weight

loss when heated from about 40 °C to about 200 °C. (0.5mol DCM) from 40-200°.

[0391] NMR 0.5mol DCM

Pos. [°2Th.] Rel. Int. [%]

7.1 9.3

9.5 5.3

10.1 6.6

10.9 8.7

11.7 9.1 23.2 12.1 17.3

11.6 6.6

13.8 3.7

14.0 4.0

14.3 24.4 7.2

14.6 25.0 7.7

15.2 2.4

16.6 25.8 1.9

16.8 8.3

17.6 18.3 34.8 2.8

17.8 86.9 26.7 19.1 35.7 2.3

18.6 35.9 27.2 14.4 36.9 2.4
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18.9 65.9 27.3 13.4 37.3 6.5

6.0 28.0 14.5 38.8 2.4

20.2 31.9 28.3 22.0 39.1 3.6

21.0 13.2 29.0 9.0

FORM I OF COMPOUND 1

[0392] The crystalline acetone solvate Form I of Compound 1 was prepared by a slurry of

amorphous Compound 1 in acetone/water (50:50) at RT or a slurry of Compound 1 in

acetone/water (50:50) at 2-8°C for 15 days.

[0393] The crystalline acetone solvate Form I of Compound 1 prepared above was

characterized by proton NMR, X-ray powder diffraction (XRPD) data (Figure 38), DSC (Figure

39), and TGA (Figure 40).

[0394] DSC endotherm onset of about 72°C, TGA comprising an approximate 21.4% weight

loss when heated from about 38 °C to about 130 °C. (0.7mol acetone and 5.3mol water).

[0395] NMR 0.7mol acetone.

[0396] ¹H NMR (400 MHz, DMSO-d)  ppm 0.84 - 1.00 (m, 3 H) 1.07 (d, J=6.61 Hz, 3 H)

1 H) 3.45 - 3.57 (m, 1 H) 3.67 (br d, J=11.72 Hz, 2 H) 3.97 - 4.06 (m, 1 H) 4.08 - 4.21 (m, 1 H)

4.32 (br d, J=13.85 Hz, 2 H) 4.90 (br S, 1 H) 5.54 - 5.80 (m, 2 H) 5.99 - 6.26 (m, 2 H) 6.52 - 6.75
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XRPD Peak Table

Pos. [°2Th.] [%] Pos. [°2Th.] Rel. Int. [%]

5.6 1.4 24.0

7.8 100.0 24.7 11.9

8.1 38.3 25.0 10.8

9.0 13.1 25.6 15.7

11.2 2.3 26.1 11.1

22.1 26.6 10.6

12.6 4.9 26.9 22.9

14.9 10.7 28.1 22.0

15.0 10.1 28.4 8.6

16.6 7.7 29.4 10.9

12.4 30.2 13.5

17.0 9.4 31.3 7.7

10.8 31.9 5.6

18.0 2.1 32.6 4.9

18.8 26.4 33.2 2.9

19.8 16.6 33.6 7.3

20.2 24.2 35.0 3.8

20.7 17.3 35.8 3.3

21.4 5.0 36.6 2.9

21.6 14.4 36.9 3.8

22.6 2.7 37.3 5.3

23.1 4.1 37.8 4.0

23.2 6.4 38.7 4.5

23.4 7.3 39.3 3.2

23.9 12.0
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EXAMPLE 13: PREPARATION OF THE CRYSTALLINE ACETONE SOLVATE

FORM II OF COMPOUND 1

42), and TGA (Figure 43).

loss when heated from about 100 °C to about 200 °C. (0.8mol acetone).

[0400]

1.35 (d, J=6.61 Hz, 2 H) 1.90 (s, 2 H) 2.09 (s, 3 H) 2.52 - 2.77 (m, 1 H) 3.18 (br S, 1 H) 3.45 -

3 H) 4.90 (br S, 2 H) 5.69 - 5.80 (m, 1 H) 6.15 - 6.26 (m, 1 H) 6.60 - 6.75 (m, 2 H) 6.79 - 6.94

Hz, 1 H) 10.20 (br S, 1 H).
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Table 13: XRPD data of the Crystalline Acetone Solvate Form II of Compound 1

XRPD Peak Table

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.1 60.1 25.5 17.5

9.1 38.0 25.8 29.5

9.9 47.8 26.1 13.0

10.3 15.8 26.8 4.9

10.6 56.1 27.0 12.0

10.9 13.4 27.3 4.9

11.3 15.8 27.8 13.6

11.8 8.7 28.2 9.8

12.7 28.6 12.5

13.8 27.0 28.8 5.9

14.0 17.3 29.2 11.7

14.2 59.6 29.5 4.8

14.7 13.0 29.7 5.9

16.9 26.6 30.3 7.0

17.1 14.3 30.7 7.2

17.4 29.3 30.7 4.2

17.7 7.9 31.4 5.2

18.2 12.6 31.7 6.6

18.5 17.5 32.0 4.5

18.7 33.6 33.1 2.9

19.0 100.0 33.3 7.6

19.6 4.7 34.3 4.9

19.9 32.0 35.4 0.8

20.3 3.3 35.7 2.3

20.8 29.1 36.2 1.7

21.3 46.3 36.5 6.2

22.3 37.3 37.0 2.4

22.7 50.5 37.4 1.0

23.0 32.6 37.7 2.8

23.7 5.9 37.9 4.2

24.1 16.5 38.6 2.1

24.6 17.2 39.1 2.8

24.9 5.0 39.7 3.8

25.3 18.9
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FORM I OF COMPOUND 1

- 3.78 (m, 3 H) 3.98 - 4.07 (m, 1 H) 4.09 - 4.20 (m, 1 H) 4.09 - 4.19 (m, 1 H) 4.15 - 4.43 (m, 1
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Table 14: XRPD data of the Crystalline p-Dioxane Solvate Form I of Compound 1

XRPD Peak Table

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.8 94.7 24.1 55.3

9.5 83.9 24.3 8.5

9.6 55.6 25.0 25.5

10.2 7.1 25.9 21.9

11.0 59.4 26.6 26.6

11.3 30.2 27.0 20.1

11.8 1.0 27.3 7.1

12.9 71.9 27.4 9.2

13.2 1.6 27.7 10.6

13.7 6.4 28.0 6.4

14.3 13.0 28.1 5.0

15.8 81.2 28.6 20.8

16.4 4.8 28.8 6.5

16.6 4.5 29.1 6.3

18.1 49.0 29.6 6.6

18.3 40.0 30.0 7.1

18.6 85.4 30.4 4.6

18.8 100.0 30.5 8.0

19.0 63.4 31.0 12.2

19.2 94.1 31.5 3.3

19.8 88.2 32.0 8.6

20.0 73.8 32.3 5.4

20.4 13.1 32.7 1.2

20.5 42.2 33.3 9.4

20.9 13.0 34.3 3.1

21.2 41.5 34.9 4.0

21.6 22.5 35.5 4.3

21.7 20.6 35.9 5.3

22.0 34.7 36.3 1.1

22.4 6.1 36.8 2.8

22.7 8.0 37.0 5.2

23.0 3.2 37.4 1.0

23.3 14.6 37.8 1.7

23.6 32.9 38.9 3.1

23.7 47.2 39.5 3.6
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FORM I OF COMPOUND 1

[0410] NMR 0.8mol MeOH
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Table 15: XRPD data of the Crystalline MeOH Solvate Form I of Compound 1

XRPD Peak Table

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.2 22.9 26.3 21.1

9.0 30.8 26.8 12.1

9.7 42.7 27.5 5.2

10.3 13.3 27.8 4.5

10.6 100.0 28.1 3.8

11.2 44.1 28.5 7.3

12.1 4.1 28.7 15.9

13.7 26.4 29.0 9.4

14.1 10.9 29.2 7.1

14.4 91.4 29.9 6.5

14.9 43.3 30.3 3.7

16.0 0.9 31.1 3.3

16.8 91.1 31.4 10.8

17.0 18.4 31.5 9.2

17.2 5.0 32.2 1.4

17.4 37.0 32.4 1.3

17.6 15.5 33.4 1.3

17.8 22.7 33.6 1.7

18.1 8.0 33.8 2.2

18.7 35.3 34.1 1.6

18.9 4.5 34.4 3.6

19.1 3.6 34.9 3.1

19.5 74.7 34.9 3.9

20.0 1.7 35.5 1.8

20.3 1.6 35.7 2.4

20.6 4.7 36.1 1.7

21.1 21.9 36.7 5.1

21.3 2.9 37.3 1.9

21.7 68.4 37.9 2.2

22.0 5.9 38.1 2.8

22.5 17.1 38.8 1.6

22.7 9.7 39.7 2.6

23.0 17.7 39.9 3.0

23.3 4.1

24.2 8.2

24.3 12.9

24.6 40.5

25.1 22.7

25.4 5.6

25.9 35.7
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COMPOUND 1

(Figure 52).

H) 10.21 (br S, 1 H).
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Table 16: XRPD data of the Crystalline MeOH Solvate Form I of Compound 1

XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.1 84.1 26.6 5.6

9.2 73.8 27.0 11.0

9.8 47.9 27.7 15.1

10.2 4.2 27.8 8.3

10.6 89.1 28.2 8.7

11.2 17.2 28.5 10.5

11.7 5.1 28.7 18.2

13.7 38.9 29.0 2.9

14.1 82.0 29.3 2.6

14.6 7.5 29.5 6.7

14.8 1.8 29.9 9.8

16.6 90.0 30.2 6.2

16.8 30.3 30.4 7.9

17.2 20.0 30.9 4.5

17.5 52.1 31.2 5.0

18.0 23.3 31.7 4.2

18.2 15.9 31.8 4.8

18.6 38.1 32.7 3.4

18.8 100.0 32.9 6.2

18.9 75.5 33.0 5.8

19.2 10.6 33.5 6.0

19.7 52.3 34.1 5.5

20.4 27.0 34.7 2.3

21.0 21.5 35.2 3.0

21.3 65.6 35.5 0.8

22.0 28.6 35.9 2.1

22.2 14.3 36.2 2.5

22.5 50.5 36.5 4.4

22.9 19.9 36.6 3.5

23.1 27.1 36.9 2.7

23.3 8.6 37.0 2.6

23.5 8.8 37.4 5.7

23.8 11.3 38.1 1.2

24.2 19.0 38.3 1.0

24.8 12.0 38.7 1.2

25.0 16.1 39.1 4.9

25.4 37.9 39.5 2.1

25.5 45.3

26.1 16.0
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OF COMPOUND 1

(Figure 55).
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Table 17: XRPD data of the Crystalline EtOH Solvate Form I of Compound 1

XRPD Peak Table:

Pos. [°2Th.] Rel. Int. [%] Pos. [°2Th.] Rel. Int. [%]

7.2 63.3 25.6 27.2

9.3 42.8 25.7 24.1

9.8 35.9 26.2 5.4

10.2 6.1 26.5 14.6

10.8 100.0 27.3 8.6

11.2 13.4 27.8 8.2

11.9 5.3 28.7 11.6

12.7 0.9 29.0 7.1

13.8 28.1 29.3 1.6

14.4 91.3 29.9 4.9

14.7 14.3 30.3 1.8

16.8 77.0 30.5 3.0

17.1 21.3 31.0 6.1

17.3 19.5 31.3 2.3

17.8 34.9 31.8 2.1

17.9 14.9 32.3 1.7

18.2 3.0 32.7 0.1

18.8 40.0 33.5 2.4

19.1 31.5 34.1 4.1

19.7 25.4 34.7 1.7

20.5 8.9 35.0 1.6

20.8 3.3 35.7 1.1

21.0 8.2 36.5 1.3

21.6 54.2 37.1 4.8

22.6 26.1 38.0 3.2

23.0 9.5 39.5 1.4

23.4 16.6 39.8 1.8

23.9 7.1

24.4 11.8

24.9 11.5

[0422] While the invention has been described and illustrated with reference to certain

particular embodiments thereof, those skilled in the art will appreciate that various adaptations,

changes, modifications, substitutions, deletions, or additions of procedures and protocols may

be made without departing from the spirit and scope of the disclosure. It is intended, therefore,

that the invention be defined by the scope of the claims that follow and that such claims be

interpreted as broadly as is reasonable.
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Claims:

76

Claims:

1. A compound, wherein the compound is a crystalline form of 6-fluoro-7-(2-fluoro-

6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-(2S)-2-methyl-4-(2-propenoyl)-1-

piperazinyl)pyrido[2,3-d]pyrimidin-2(1H)-one (Compound 1) or an atropisomer thereof.

2. The compound of Claim 1, wherein the compound is the M atropisomer of

Compound 1.

3. The compound of Claim 1 or 2, wherein the compound is a crystalline anhydrous

form of Compound 1.

4. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising peaks at 9.0, 12.0, 12.6, and 19.0 ± 0.2

degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

5. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising at least three peaks selected from 8.8, 9.0,

10.8, 12.0, 12.6, 12.8, 13.6, 14.2, 15.0, 15.4, 18.0, 18.6, 18.7, 19.0, 19.9, 20.0, 22.9, and 25.0 ±

0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of 1.54

Å.

6. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising at least five peaks selected from 8.8, 9.0, 10.8,

12.0, 12.6, 12.8, 13.6, 14.2, 15.0, 15.4, 18.0, 18.6, 18.7, 19.0, 19.9, 20.0, 22.9, and 25.0 ± 0.2

degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

7. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising at least seven peaks selected from 8.8, 9.0,

10.8, 12.0, 12.6, 12.8, 13.6, 14.2, 15.0, 15.4, 18.0, 18.6, 18.7, 19.0, 19.9, 20.0, 22.9, and 25.0 ±

0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of 1.54

Å.
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The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising peaks at 8.8, 9.0, 10.8, 12.0, 12.6, 12.8, 13.6,

14.2, 15.0, 15.4, 18.0, 18.6, 18.7, 19.0, 19.9, 20.0, 22.9, and 25.0 ± 0.2 degrees 2 theta as

The compound of any one of Claims 1-9, wherein the compound is characterized

about 293°C.

11. The compound of any one of Claims 1-10, wherein the compound is

0.2% when heated from about 25 °C to about 275 °C.

12. The compound of any one of Claims 1-11, wherein the compound is

approximately 12, 13, 16, 21, 23, 31, 33, 38, 42, 44, 47, 50, 54, 107, 110, 111, 123, 124, 127,

128, 132, 145, 146, 150, 154, 156, 158, 160, 162, 166, 167, and 168 ppm.

13. The compound of any one of Claims 1-11, wherein the compound is

approximately 12, 13, 16, 21, 23, 31, 33, 38, 42, 44, 47, 50, 54, 107, 110, 111, 123, 124, 127,

128, 132, 145, 146, 150, 154, 156, 158, 160, 162, 166, 167, and 168 ppm.
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16. The compound of any one of Claims 1-11, wherein the compound is

characterized by ¹³C solid state NMR substantially as depicted in Figure 8 as measured by x-ray

powder diffraction using an x-ray wavelength of 1.54 Å.

17. The compound of any one of Claims 1-16, wherein the compound is

characterized by ¹F solid state NMR comprising peaks at approximately -49, -60, -79, -90, -109,

18. The compound of any one of Claims 1-16, wherein the compound is

19. The compound of any one of Claims 1-18, wherein the compound is substantially

pure.

20.

19 and a pharmaceutically acceptable excipient.

composition is a dosage form for oral administration.

22. The pharmaceutical composition of Claim 20 or 21, wherein the dosage form is a

solid dosage form.

23. The pharmaceutical composition of Claim 22, wherein the solid dosage form is a

tablet.

24. The pharmaceutical composition of any one of Claims 20-23, wherein the

pharmaceutical composition comprises 120 mg of the compound.

25. A compound of any one of Claims 1-19 or the pharmaceutical composition of any

one of Claims 20-24 for use as a medicament.
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26. A compound of any one of Claims 1-19 or the pharmaceutical composition of any

one of Claims 20-24 for use in treating cancer having a KRAS G12C mutation.

29. The compound or the pharmaceutical composition for use of Claim 26, wherein

30. The compound or the pharmaceutical composition for use of Claim 26, wherein

the cancer having a KRAS G12C mutation is colorectal cancer.

31.

cancer, pancreatic cancer, or colorectal cancer.

33. The use of Claim 31, wherein the cancer having a KRAS G12C mutation is non-

35. The use of Claim 31, wherein the cancer having a KRAS G12C mutation is
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38. The method of Claim 36, wherein the cancer having a KRAS G12C mutation is

small cell lung cancer.

39. The method of Claim 36, wherein the cancer having a KRAS G12C mutation is

pancreatic cancer.

40. The method of Claim 36, wherein the cancer having a KRAS G12C mutation is

colorectal cancer.

41. The compound, use, or method of any one of Claims 25-40, wherein the

42.

43. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising peaks at 7.3, 9.8, 10.1, 11.3, 13.3, and 17.2 ±

0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of 1.54

by a powder X-ray diffraction pattern comprising at least three peaks selected from 7.3, 9.8,

10.1, 10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4 ± 0.2 degrees 2 theta as measured by

x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

45. The compound of any one of Claims 1-3, wherein the compound is characterized

10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4 ± 0.2 degrees 2 theta as measured by x-ray

powder diffraction using an x-ray wavelength of 1.54 Å.

46. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising at least seven peaks selected from 7.3, 9.8,
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10.1, 10.4, 11.3, 11.5, 11.9, 13.3, 14.3, 14.7, 17.2, and 18.4 ± 0.2 degrees 2 theta as measured by

x-ray powder diffraction using an x-ray wavelength of 1.54 Å.

13.3, 14.3, 14.7, 17.2, and 18.4 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction

48. The compound of any one of Claims 1-3, wherein the compound is characterized

characterized by a differential scanning calorimetry thermogram comprising an endotherm with

an onset of about 193 °C.

50. The compound of any one of Claims 1-3 and 43-49, wherein the compound is

about 1% to about 1.8% when heated from about 25 °C to about 250 °C.

characterized by ¹³C solid state NMR comprising peaks at approximately 16, 18, 19, 20, 23, 25,

31, 32, 38, 40, 43, 46, 51, 57, 105, 107, 110, 117, 120, 123, 124, 125, 128, 132, 149, 152, 155,

158, 159, 163, and 166 ppm.

characterized by ¹F solid state NMR, comprising peaks at approximately -59, -62, -89, -92, -

54. The compound of any one of Claims 1-3 and 43-52, wherein the compound is
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56. A pharmaceutical composition comprising the compound of any one of Claims

43-55 and a pharmaceutically acceptable excipient.

57. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising peaks at 6.3, 8.4, 9.5, and 16.0 ± 0.2 degrees 2

58. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising at least three peaks selected from 6.3, 8.4, 9.5,

10.4, 14.9, 15.4, 15.5, 16.0, and 17.6 ± 0.2 degrees 2 theta as measured by x-ray powder

10.4, 14.9, 15.4, 15.5, 16.0, and 17.6 ± 0.2 degrees 2 theta as measured by x-ray powder

60. The compound of any one of Claims 1-3, wherein the compound is characterized

61. The compound of any one of Claims 1-3, wherein the compound is characterized

by a powder X-ray diffraction pattern comprising peaks at 6.3, 8.4, 9.5, 10.4, 14.9, 15.4, 15.5,

16.0, and 17.6 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray

wavelength of 1.54 Å.

62. The compound of any one of Claims 1-3, wherein the compound is characterized

by the powder X-ray diffraction pattern substantially as shown in Figure 15 as measured by x-

20
26

20
14

84
   

   
26

 F
eb

 2
02

6

8
2

2
0
2
6
2
0
1
4
8
4
 
2
6
 
F
e
b
 
2
0
2
6



8383

63. The compound of any one of Claims 1-3 and 57-62, wherein the compound is

characterized by a differential scanning calorimetry thermogram comprising an endotherm with

an onset of about 194 °C.

64.

characterized by having an approximate negligible weight loss when heated from about 25 °C to

65. The compound of any one of Claims 57-64, wherein the compound is

substantially pure.

67. The compound of Claim 1 or 2, wherein the compound is a crystalline hydrate

form of Compound 1.

68. The compound of any one of Claims 1, 2, and 67, wherein the compound is

13.1 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray wavelength of

1.54 Å.

69. The compound of any one of Claims 1, 2, and 67, wherein the compound is

characterized by a powder X-ray diffraction pattern comprising at least three peaks selected from

4.0., 4.4, 4.8, 6.9, 8.0, 8.8, 9.6, 11.3, 12.4, 13.0, 13.1, 14.6, 14.9, 15.2, 16.6, 17.3, 17.4, 17.9, and

70.

characterized by a powder X-ray diffraction pattern comprising at least five peaks selected from

1.54 Å.

20
26

20
14

84
   

   
26

 F
eb

 2
02

6

8
3

2
6
 
F
e
b
 
2
0
2
6

2
0
2
6
2
0
1
4
8
4



8484

17.9, and 19.5 ± 0.2 degrees 2 theta as measured by x-ray powder diffraction using an x-ray

72. The compound of any one of Claims 1, 2, and 67, wherein the compound is

characterized by a powder X-ray diffraction pattern comprising peaks at 4.0., 4.4, 4.8, 6.9, 8.0,

73. The compound of any one of Claims 1, 2, and 67, wherein the compound is

characterized by the powder X-ray diffraction pattern substantially as shown in Figure 18 as

an onset of about 91°C.

11% weight loss when heated from about 39 °C to about 160 °C.

77. A pharmaceutical composition comprising the compound of any one of Claims

67-76 and a pharmaceutically acceptable excipient.

form of Compound 1.

79. The compound of Claim 78, wherein the compound is a solvate with

tetrahydrofuran, acetonitrile, methyl ethylketone, ethyl acetate, dichloromethane, acetone, p-

dioxane, methanol, isopropyl alcohol, or ethanol.
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80. A compound, wherein the compound is an amorphous form of 6-fluoro-7-(2-

fluoro-6-hydroxyphenyl)-1-(4-methyl-2-(2-propanyl)-3-pyridinyl)-4-(2S)-2-methy1-4-(2-

propenoyl)-1-piperazinyl)pyrido[2,3-d|pyrimidin-2(1H)-one (Compound 1) or an atropisomer

81. The compound of Claim 80, wherein the compound is the M atropisomer of

82. The compound of Claims 80 or 81, wherein the compound is characterized by the

powder X-ray diffraction pattern substantially as shown in Figure 5 as measured by x-ray

powder diffraction using an x-ray wavelength of 1.54 Å.

83.

characterized by a differential scanning calorimetry thermogram comprising an endotherm with

an onset of about 144 °C.

84. The compound of any one of Claims 80-83, wherein the compound is

characterized by a thermogravimetric analysis thermogram comprising a weight loss of about

85. The compound of any one of Claims 80-84, wherein the compound is

characterized by ¹F solid state NMR comprising peaks at approximately -86, -96, -116, -127, -

146, and - -156 ppm.

86. The compound of any one of Claims 80-85, wherein the compound is

characterized by ¹F solid state NMR substantially as depicted in Figure 4.

87. The compound of any one of Claims 80-86, wherein the compound is

substantially pure.

88. A pharmaceutical composition comprising the compound of any one of Claims

89. A pharmaceutical composition comprising (1) the compound of any one of

Claims 4-18, (2) the compound of any one of claims 43-54, (3) the compound of any one of
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