wO 2020/076432 A1 |0 H000 0 KO0 00 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '
Organization
International Bureau

(43) International Publication Date %
16 April 2020 (16.04.2020)

‘O 00 000 0 0 0
(10) International Publication Number

WO 2020/076432 Al

WIPO I PCT

(51) International Patent Classification:

A61K 31/155 (2006.01) A61K 31/443 (2006.01)
A61K 31/553 (2006.01) A61K 31/4745 (2006.01)
AG61P 35/00 (2006.01) A61K 31/519 (2006.01)
A61K 31/4196 (2006.01) A61K 31/5375 (2006.01)

(21) International Application Number:
PCT/US2019/049086

(22) International Filing Date:
30 August 2019 (30.08.2019)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/742,636 08 October 2018 (08.10.2018)  US
(71) Applicant (for US only): GENENTECH, INC. [US/US];
1 DNA Way, South San Francisco, California 94080 (US).

Applicant (for all designated States except US): F. HOFF-
MANN-LA ROCHE AG [CH/CH], Grenzacherstrasse
124, Basel, 4070 (CH).

(71)

(72) Inventors: GREENE, Susan; 1 DNA Way, South San
Francisco, California 94080 (US). JOO, Stephanie; 1
DNA Way, South San Francisco, California 94080 (US).
SCHUTZMAN, Jennifer, 1 DNA Way, South San Fran-

cisco, California 94080 (US).

Agent: ANDRUS, Alex et al.; 7851 Metro Parkway, Suite
325, Bloomington, Minnesota 55425 (US).

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR, KW, KZ,LA,LC,LK,LR,LS,LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
of inventorship (Rule 4.17(iv))

Published:
with international search report (Art. 21(3))

(54) Title: METHODS OF TREATING CANCER WITH PI3K ALPHA INHIBITORS AND METFORMIN

(57) Abstract: Described herein are methods of treating PIK3CA-mutant cancer patients by administering metformin and a PI3K alpha

inhibitor.



10

15

20

3a

WO 2020/076432 PCT/US2019/049086

METHODS OF TREATING CANCER WITH PI3K ALPHA INHIBITORS AND
METFORMIN

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority benefit of United States Provisional Application, Serial
P ¥ 3 F

No. 62/742,636 filed on § October 2018, which is corporated herein in #s entirety.

FIELD OF THE INVENTION
The invention relates generally to treatment of PIK3C A-mutant cancer patients by

administering metformin and a PI3K alpha inhibitor,

BACKGROUND OF THE INVENTION

Phosphatidytinesitel 3-kinase (PI3K) ts & Hpid kinase that upon activation by growth
factor receptors and integrins regulates cell proliferation, survival, and migration. PI3K
catalyzes the phosphoryiation of phosphatidylinesitol-4, 3-bisphosphate (PIF2) to generate
phosphatidyvlinositol-3 4, 5-triphosphate (PIPY), a second messsnger involved in the
phosphorviation of AKT and other componenis in the AKT/mTOR pathvway {Cantley LOC
Science (20023 206(3373% 16551657, Guertin DA, et al (2007) Cancer Cell 12:9-22), PI3K
and s downstream effectors, ART and mTOR, are magor nodes in the PRK/AKT/mTOR
signaling pathway and are oritical for celi-eycle modudation, cell growth, metabolism, motility,
and survival {Rameh, ot sl (1999 7, Biof Chenr, 274:8347-8330; Cantrell DA (2001) .7 Cedl Sef
14014391445, Hanahan D, et al (2011} Celf 1440646674 Vanhaesebroeck B, et af (3012)
Nat Rev Mol Cell Biol 13195203},

PI3K is 3 heterodimer consisting of p8S and pl 10 subunits (Otsa et af {1991) Cell 65:91-
1 Hites etad (1992) Cell 70:419-429). Fourdistinet Class T PI3Ks have been identified,
destgnated PIIK w (alpha),  (heta), & (delfa), and v {gavnma), cach consisting of a distinet 110
k{2a catalytic subunit and a regulatory subunit p&3. These four isoforms are the product of four
genes: PIRICA, PIKICR, PIX3CH, and PIK3C. Three of the catalytic subunits, Lo pl i
alpha, pl110 beta and pl10 delia, vach interact with the same regulatory subunil, p85: whereas
pl 0 ganvma interacts with a distinet regulatory subunit, pl01, The patterns of expression of
cach of these PI3Ks In humar cells and tissues are distinet. In sach of the PI3K alpha, beta, and
delia subtypes; the p8S subunit acts to localize PIAK o the plasma membrane by the inferaction
of fts SH2 domain with phosphorylated tyrosine residues {present in an appropriate sequense

gontexty in target proteing (Rameh st al (1993 Cell, 83:821-30; Volinia et al (1992) Gicagene,
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T:789-93)

Drysregulation of the PRK/AKT/mTOR signaling pathway through mudtiple different
miechanisms has been deseribed in solid tumor malignancies, including activating and
wansforming mutations, as well ay amplification, of PIKICA that encodes the pl10 alpha
subunit of PRK (Gustin LP et al {2008} Cury Cancer Drug Targess &733-748; Yoan TL,
{2008} Oncogene 27:5497-3310; Courtney KD, ot al 2010 J Clin Oncol 210751083,
Activating mutations 1 the PIK3CH gene ocowr primarily in exons @ and 20 (Chotspot™ regions),
which encode the helical and kinase domains of PI3K alpha protein (Bachman KE, ot al (2004)
Cancer Biof Ther 3772-5; Samuels Y, ot al {2004) Science 304:554).

Up to 70%: o breast cancers bave sone form of moleaudar aberration of the
PRKAAKTATOR pathway {Cancer Genome Atlas Network 2012). Hyperactivation of the
PREK/AAKTMTOR signaling pathway was shown o promote both de nove and acquired
reststance fo endocrine therapy in BER+ breast cancer cell ines and xenograft models (Sabnis G,
et al (2007 Clin Cancer Rey 13273127873, and simultancous blocking of the
PEIK/AKT/mTOR pathway enhances anti-tumor activity (Boulay A, et al (20058) Clin Cancer
Res 11:8319-5328), indicating blocking PRK/AKT/MTOR pathway stgnaling moay have a
therapeutic benefit in patients with ER-+ breast cancer.

The PRK/AKT/PTEN pathway is an attractive target for cancer drug development singe
such agents would be expected to inhibit cellular proliferation, o repress sighals from stromal
cells that provide for sureival and chemoresistance of cancer cells, to reverse the repression of
apoptosis and surmount intrinsic resistance of cancer cells to eytotoxic agents. There is a need
for additional modulators of PR3 Ko (alphs isoform) that are useful for treating cancers,
particularly an inhibitor of PI3K e that is selective for mutant PI3Ka exprossing tumors refative
o nonemutant PR Ko expressing cells. There is especially a need for such an agent that
selectively inhihits the PR Ko isoform relative to the PIRKA, PI3KA, and PE3Ky isofinms, which
may be expected to result in an enhanced therapeutic window.

Hyperglycemia is a dose-limiting toxicity associated with treatment with PIIK alpha
inhibitors (Juric I et 2l 2013) Proceedings of the 104th Annual Mesting of the American
Assoetation for Capeer Researchy 2013 Apr 6- 18 Washington, DC. Philadelphia (PAY: AACR;
Cancer Res 201 35.73(8 SupplpAbstract nr LB-64). Management guidelines for
hyperglycemia with PI3K pathway inhibitors have recommended metformin as the first-
fine treatment (Hostalek U, et sl {2015} Drpgs 75:107 11094 Busaidy et ol 2012y J Clin
Creed 30:2919-28). Mitigation or management of a hyperglyeemie effect may provide

additional opportunities for treatment of cancer with PK alpha inhibitors. Maximizing

N
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therapeutic benefit, while minimizing treatment-related toxieities, is particularly important in

HR+HER2 negative breast cancer whure trcatment times can be'long,

SUMMARY OF THE INVENTION

The invention provides metheds of treating patieats with cancer with a PI3K alpha
inhibitor, after treatment with the anti-hyperglveamic medication metformin 1o mifigate or
manage hyperglycemia,

Arn aspect of the lvention is a method for the treatment of cancer in 4 patient comprising
adsinisiering a therspeutically effective amount of a PI3K gipha inhibitor selectad from the
group consisting of alpelisth (BY1.719), taselisth (GDCO032), buparlisth (BKM 128}, dactolisib
{(BEZ235), pictilisib (GDOOR4 1), pedatolisih (PF-05212384, PKES&T), HE-173, PIK-TS, A6S,
YM201630, omipalisth {GSK2 126438, GSK43&), GSK 039613, copanhisdh (BAY 88-6946),
apitolisib (GRCOIRN), voxialisib (NL763, SAR245409), serabelisib (MINTHIT, TAKSHY,

INKEEET), and Z8TKA74, or a pharmaceutically acceptable salt thereof, wherein the patient has

heen previously treated with metformin.

DETAILED DESCRIPTION QF EXEMPLARY EMBODIMENTS

Reforence will now be made in detail to cortain embodiments of the tnvention, examples
of which are ilastrated in the accompanying structures and Tormudas, While the mmvention will
be deseribed in conjunction with the cnumerated embodiments, it will be understood that they
are not iitended to Hmitthe invention fo those enhodiments, O the contrary, the invention is
intended to cover all altomatives, modifications, and equivalents which may be included within
the scope of the present invention as defined by the claims, One skilled in the art will recognive
many methods and materials similar or equivalent to those described herein, which could be
gsed in the practice of the pregent fnvention, The present fnvention i3 in no way imited o the
methods and matedals described. Inthe event that one or more of the incorporated Hterature,
patents, snd similar muterials ditfors from or contradicts this application, including but not

Hinited to defined terms, term usage, deseribed techniques, or the like, this application controls.

DEFINITIONS
The term “PI3K alpha inbubitor™ refers to 8 compound with activity iy modulating the
alphy () isoform of PI3K, inchuding wild type snd mutant fvms,

] EE I

The words "counprise,

"o

comprising,” "include.” "including,” and "includes”™ when used
1y this specification and claims are intended fo spectfy the presence of stated fentures, intogers,
conpouents, or steps, but they do vot preciude the presence or addition of one or more other

foatures, integers, components, steps, or groups thereod,
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The terms "treat” and “treatment” refer 1o both therapentie treatment and prophylactic or
preventative measures, wherain the object is to pravent or stow doven (lessen) an undesired
physiclogieal change or disorder, such as the growth, developnsent or spread of cancer, For
purposss of this invention, beneficial or desired clinical results include, but ave not limited to,
alleviation of svmptoms, diminishment of extent of dissase, stabilized {1Le., not worsening) stale
of disease, delay or slowing of disease progression, amelioration or palliation of the disease
state, and remission {(whether partial or total), whether deteetable or undetectable. "Treatment”
can also mean prodonging survival as compared to expected survival i not recaiving treatment,
Thosedn need of treatment include those aiready witly the condition or disorder as well ax those
prone o have the condition or disorder ov those tn which the condition or disorderis to be
prevenied.

The phrase "therapeutically effective amount”™ means an amount of a compound of the
present imvention that () treats the particolar disease, condition, ov disorder, (1) atlenuvates,
amelioraies, of eliminates one of more symptoms of the particular disease, condition, or
disorder, or (i) provents or delays the onset of one or more symptoms of the pasticular diseass,
condition, or disorder described herein. In the case of cancer, the therapeutically effective
amount of the drag may reduce the number of cancer cells; reduce the tumor size; inhibit (Le
shnw to some extent and preferably stop) cancer cell infiltration into peripheral organs; inhibit
(1., show 1o soane extent and preferably stop) tumor metastasts; inhibit, to some extent, tumeor
growth; andfor reliove to some extent one or more of the symptonms associated with the cancer.
To the extent the drug may prevent growth andior Kill existing cancer cells, it may be cytostatic
andfor cytotoxiz. For canceor therapy, efficacy can be measured, for example, by assessing the
time to disease progression {TTP) and/or determining the response rate (RR)

The teom "detection” includes any means of detecting, inchuding direct and badirect
detection,

The terns "prognosis” is used herein torefor to the prediction of the likelibood of cancer-
attributable death ov progression, including, for example, recorrente, wetastatic spread, and drug
resistance, of & neoplastic disease, such ag canger,

The term “prediction” (and variations such as predicting) Is used hovein to vefer to the
hikehhood that a patient will respond vither favorably ov unfavorably to a drag orset of drugs. In
ong embodiment, the prediction relates to the extent of those responses. I another embodiment,
the prediction relates to whether andfor the probability that a patient will survive following
treatment, forexample treatment with a particular therapeatic agent andfor surgical remooval of
the primary tinor, andfor chemotherapy for a certain period of time withowt cancer regurrence,

The predictive methods of the invention can be used clinically to make treatment decisions by



16

20

30

35

WO 2020/076432 PCT/US2019/049086

choosing the most appropriate treatnment modslities for any particular patient. The predictive

methods of the present invention are valuable tools in predicting 14 patient iy Hikely to respond

favorahly to a treatment regimen, such gs a given therapeutic regiven, including for exaniple,
administration of & given therapeutic agent or combination, surgical intervention, chemuotherapy,
ele., or whether long<term survival of the patient, following a therapeutic regimen is likely,

The term "increased resistance” 1o a particular therapeutic agent or lrealment option,
when used i aceordance with the invention, means decreased response 10 a standard dose of the
drug or to 3 standard treatment protocol.

“Patient response” can be assessed using any endpoint indicating a benefil to the patient,
mcluding, without [imitation, (1} inhibition, to some extent; of tumor growth, including slowing
deswvn or complete growth arvest; (2) reduction in the number of tumor cells; (3) reduction in
tsnror st (4) inhibition {e.g, reduction, slowing down or complete stopping) of tumor el
infiftration fnto adjacent peripheral organs and/or tissues: (5) inhibition {eg., reduction, slowing
down or complete stopping) of metastasis; {6) enhancement of anti-timor immung response,
winich may, but does not have to, result in the regression or rejoction of the tumory () relief, (o
sorne extent, of ong of more symptoms associated with the tumor; (8} increase tn the Jength of
survival following treatment; andfor (9} deoreasad montality at o given point of time following
freatment.

A “biomarker” is a characteristic that ix objectively measured and evaluated as an
indicator of normal biclogical processes, pathogenie processes, or pharmacologieal responses w

a thevapeutic intervention. Biomarkers may be of several types: predictive, prognostic, or

pharmacodynamics (PN, Predictive biomarkers predict which patients are ikely to respond oy

benelit from a particelar therapy. Prognostic biomarkers prediot the likely course of the

patient’s discase and may guide treatment, Pharmacodynamic biomarkers confim drug activity,

and enables nptimization of dose and administration schedule,

“Change” or “maodulation” of the status of g biomarker, including a PIK3CA mutation or
set of PIK3CA mudations, as i occors e vitro or i vivo i detected by analysis of a biological
sample using one or more methods commonty employed in establishing pharmacodynamicg
{FD), including: (1) sequencing the genomic DNA or reverse~transeribed PCR products of the
bisdogical samplel whereby one or more mutations are detected; (2} svaloating gene expression

levels by quantitation of message fovel or assessment of copy number; and (3) sralysis of

proteins by inmmunohistochemistry (THCY, mmunceytochemistey, ELISA, or fitass spectrometsy

whereby degradation, stabilization, or post-translational modifications of the proteins such as
phosphorviation or ubiguitination 1s detected.

The terms "cancer” and "cancerous® refer to or describe the physiclogical condition in
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mamnals that is typically characterized by unrcgulated cell growth, A Mumor™ comprises one
or more cancerous cells, Examples of cancer inchude, bat are not imited to, carcinoma,
bymphoma, blastoma, sarcoms, and leukemia or lymphoid malignancivs. More panticular
sxanydes of such cancers nclude squamous cell cancer (e g, epithelial squamous cell cancer),
lung cancer including small- cell lung cancer, non~-small cell hmyg cancer ('™NSCLEC™),
adenocarcinoma of the tung and squamous carcinema of the lung, cancer of the peritoneum,
hepatoceliular cancer, gastric or stenach cancer including gastrointestinal cancer, pancreatic
cancer, ghioblastoma, cervical cancer, ovarian cancer, ver cancer, bladder cancer, hepatoma,
breast cancer, colon caneer, rectal cancer, colorectal cancer, endometrial or slerine carcinoma,
salivary gland carcinoma, kidoney or renad cancer, prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcinoma, penile carcinoma, as well as head and neck cancer, Gastrie
cancer, as used herein, includes stomach cancer, which can develop iu any part of the stomach
and may spread throughout the stomach and o othor organs; pavticularly the esophagus, tungs,
tymph nodes, and the Bver.

A “chemotherapeutic agent™ is a binlogical (Jarge molecule} or chemical {small
msieculey compound useful in the treatment of cancer, regardless of mechanism of action.

The term "mammal” inclades, but 15 not mited to, lunans, nuiee, wats, guinea pigs,
monkeys, dogs, vats, horses, cows, pigs and sheep.

The term "package nsent” 18 used to refor to nstnwtions customarily incleded in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, contraindications and/or warnings concerning the use of such
therapeutic praducts.

The phrase "pharmaceotically acceptable salt” as used hevein, refors o pharmaceutically
acceptable orgamic or inorganic salts of a compound of the nvention. Exeniplavy salts include,
but are not Himited, to sulfate, citrate, acetate, oxalate, chloride, bromide, iodide, nitrate,
hisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate,
oleate, tanuate, puntothenate, bitartvate, ascorbate, saccinate, maleate, gentisinate, funarate,
gluconate, ghicurongte, ssccharate, formate, benzoate, glutamate, methanesulfonate “mesylate”,
cthancsulfonate, benzenesulfonate, p-tolusnesalfonate, and pamoate (e 1 “methylene-bis ~(2-
hydroxy-3-naphthoate)) salts. A pharmacestically acceptable salt may wvolve the incluston of
ancther molecule such gs an acetate ton, @ sticcinate ion or other counter ion. The counter fon
may be any organic or inorganic moiety that stabilizes the charge on the parent compound.
Furthermore, a pharmaeceutically acceptable salt may have more thanone charged atom in its
strrchare. Instances where multiple charged atoms are part of the pharnsaceutically acceptable

salt can have nultiple coynter tons, Hence, a pharmaceutically acceptable salt can have one or

g
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mote charged atoms andfor ooe or more counder fon,

The desived pharmaceutically acceptable salt may be prepared by any suitable method
avatlable in the wrt. For example, treatment of the free base with an inorganie acid, suchoas
hydrechloric acid, hydrobromic acid, sulfuric soid, nitric acid, methanesulfonic acid, phosphoric
acid and the ke, or with an organic acid, such as acetic acid, maleic avid, suceinte acid,
mandelic acid, fomaric acid, malonie acid, pyruvie aeid, exalic acid, glycolic deid, salicylic acid,
a pyranosidyl acid, such as glucuronic acid or galacturonic acid, an alpha hydroxy acid, such as
Sitric acid or tartaric acid, an aming acid, such as aspartic acid or glutamic acid, an aromatic
acid, such as benzoic acid or chmamit acid, a sulfonic acid, such as p-loluenesulfonic acid o
ethanesulfonic acid, or the like. Acids which are generally considered suitable for the formation
of pharmacentically useful or acceptable salts from basic pharmaccutical compounds are
diseussed, for example, by P Stahl et al, Camille G (eds)y Handbook of Pharmaceutical Salts
Properties. Selection and Use, (2002) Zurich: Wikey-VCH: S. Berge et al, Journal of
Pharmaceutical Sciences (1977 66(13 1 19; P, Gould, International J. of Pharmacentics {1986}
33201 217; Anderson et al, The Practics of Medicinal Chemistey (1996), Academic Press, New
York; Remington’s Pharmaceutical Sciences, 18% ed., (1995) Mack Publishing Co., Faston PA;
and i The Orange Book {(Food & Drag Administration, Washington, D.CL on theie website).
These disclosures are incorporated herein by reference thereto,

The phrase "pharmacewtically acceplable” indicates that the substance or conposition
muost be compatible chenically andfor toxicologically, with the other ingredients comprising a
fornuiation, anddor the mammal being treated therewith,

The tepm "synergistic” as used horein refors to a therapeutic combination which is more
effective than the additive effects of the two or more single sgents. A delermination of a
synevgistic intevaction bebween g compound of GDC-0077 or & pharmaceutically aceeptable salt
thereof, and one or more chemutherapeutic agent may be based on the resulis obiained from the
assays described herein. The results of these assays can be analvzed using the Chou and Talalay
combination method and Dose-Effect Analysis with CaleaSyn® software in ovder to obain a
Combination Index (Chou and Talalay, 1984, dehv. Enzvme Regul. 22:27-53). The combinations
provided by this invention have been evaluated in several assay systems, and the data can be
analyzed utilizing a standaed program for quantifying synergism, additivism, and antagonism

oY

among anticancer agents deseribed by Chou and Talalay, i "New Avenues in Developments!
Cancer Chemotherapy,” Academic Press, 1987, Chapter 2, Combination Index values less than
{18 indicates synergy, values greater than 1.2 indicate autagonism and values between 0.8 and
1.2 indicate additive effects. The corabination therapy may provide "synergy” and prove

.} 3

synergistic”, Le., the effect achieved when the active ingredients used together is greater than

wd
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the sum of the offects that results from using the compounds separately. A synargistic effect

may be attained when the active ingrediants arer (1) co-formalated and administered or defiverad

simulianeously in g combined, unit dossge formulation; {2) delivered by alternation or in

parallel as separate formulations; or {3} by some other regimen. When delivered in altsrnation

therapy, a svnergistic effect nay be attained when the compounds ave administered or delivered

sequentially, €.g., by diffevent injections in separate syringes or it separate pills or tablets. In
general, dmmg’ s altornation therapy, an effective dosage of each gotive ingredient s administered

sequentiatly, Le., serially, whereas in combination therapy, effective dosages of two or more
artive ingredients are administered together. Combinglion-effvcts were evaluated using both the
BLISS indepondence model and the highest single agent (HSA)Y model (Lehdr et al 2007,
Molecular Systems Biotogy 3:80), BLISS scores quantity degree of potentiation trom single
agents and a BLISS score > O suggests greater than simple additivity. An HSA score > 8
suggests a combination effeet greater thay the wakimum of the single agent responses at

corresponding concentrations.

CLINICAL TRIAL DRUGS

There are five investigational medicinal products (IMP)Y 1o be used inthis teiad GDC-
0077, pathociclib BRANCE®R, Phzer Col), ketrozole (FEMARA, Novartis), fulvestrant
{FASLODEX®, AstraZenceq), and metformin,

GDODOTT:
GDC-0077 is a potent, orally bivavaitable, chaical-stage, seleetive inhibitor of the

Clags T PI3K alphasoform, with > 300-fold less potent biochemical inhibition for other Class |
PI3K beta, delta, and gamma isoforms and increased potency in tumor cells bearing niutant
PISK over wild typs (WT) PIRK cells (Braun, M. et al *Discovery of GDC-0077: A highly
selective inhibitor of PI3K-alpha that induces degradation of matani-p ! 1 alpha protein™

Absiraets of Papers, 254th ACS National Meeting & Exposition, Washingion, DC, US4, Augusi
2824, 204 7, MEDI-22; Garland, K. of al "Discovery of novel class of alpha selective PI3K
inhthitors” dbsreaens of Fapers, 238tk 40N Nattoaal Meeting & Exposition, Washington, DX,
US4, August 20-24, 20017, MEDE103; Hong, R el 8] *GDC-0077 s a selective PI3K alpha
inhibitor that demonsirates robust efficacy in PIK3CA mutant breast cancer medels as a single
agent and in combination with standard of care thevapies”™ 2017 San Anitenin Breosy Caneer
Svinpasfian, Dec. 549 2017 San Antome, TX, Abstract Publication Number: PD4-14; Bdgar, Ko
ot al “Preclinical charscterization of GDU-0077, a specific PI3K aiphta inhibitor i early chinteal

development” Carcer Revearch 77(13 Supplementy; Abstract 156 - July 2017),

L4
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GDOQ0TT (CAS Registry Number 2006037 [-02-8, Genentech, Inc,, US 9630393, named
as (N2 2SO 4-(difluoromethyl)- 2-oxooxazntidin-3-v1)-5 6-hih vdrobenzol fHimidazof 1 2-
Ji 14 Joxazepin-9-yhanino propananiide, has the structure:

07 N, N

FHbi\f?
F -0 GDC-0077

GDC-0077 exerts ils activity by binding to the ATP binding site of PI3K, therehy

O

inhibiting the phosphorylation of membrane-bound 4, 5-phosphatidslinositol bisphosphate (PIP2)
to- 3.4, 5-phosphatidylinositol riphosphate (PIP:). Inhibiting the phosphorviation of PIP: to PH
deoreases downstream activation of AKT and pS6, resulting in decreased cellutar proliferation,
metabolism, and angiogenesis, Nonchinical studies demonstrate that GDC0077 specifically
degrades mutant pl 10 alpha, nhibits proliferstion and induces apoptosis of FIKICA-mutant
breast cancer cell lines, inhibits tumor growth in homan breast xenogralt models harboring
PIKICA mutations, and reduces downstrenm PRK-pathway markers, including pAKT

{phosphorylated form of AKT), pPRAS4A0, and pS6.

Fulvesteant:

Fulvestrant is an ER anfagonist and an effvctive treatment for postmenopausal patients
with HR+ breast cancer that s relatively well tolerated. The expected toxicities for GDUA00T7
and fulvestrant are not overlapping. 1t is important 1o test GDC-0077 in combination with both
fetrozole and fulvestrant, as these endocrine therapies have differont mechanisms of action,
different PK propertios, and different potential for drug-drug interactions (DDIs) with
GDO-0077,

Fabvestrant (FASLODEX®!, AstraZeneca, CAS Reg. No. 129453-61-8) is approved by
the FDA for treatinent of hormoue receplor-positive (HR+) melastatic breast cancer in
postraenapausal women with disgase progression following anti-estrogen therapy (Kansra
{20035 Mol Cell Endocripel 23%(1-2127-36; Flemming et al (2009 Breast Cancer Kes Treat,
May; 1ES(23255-68; Valachis et al Q010) Crit Rev Oncol Hemauad, Mar73(3)220-7).
Fulvesirant is an estrogen receptor {ER) antagonist with no agonist effects, which works both by
down-regutating and by degrading the estrogen receptor (Croxtall (2011} Drugs 7133633803,
Fulvestrant is aleo a selective estrogen receptor down-regulator (SERD)

1-7-00-[{4,4.5,5.5-

s

Folvestrant s named as (7o, 178
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peatafiucropentylisaliinylinonviestra« 13,301 0)-triene-3,1 T=diol and has the structare

tamoxiten (Howell ot al. .('2(}0{}} Cancetr 8881728} Fulvestrant ‘(‘}:S(} mg ones m@n{hiy} WaS
approved by the FDA in 2002 and by the EMA in 2004 for the treatmont of HR-positive MBC in
postmenopausal women with disease progression following anti-estrogen therapy. In

s

multicenter Phase TH studies, fulvestrant was found to be at least equivalent to anastrozode {a
non~-sterotdal ALY in the second-line setting (Howel et all 2002).7 Clin Oneod 20:3396-3403;
Crshorne CK, et al 200237 Clin Oncol 20:3386-95). Fulvestrant is also ag achive as tamoxifen
for the first-line treatment of advanced breast cancer (Howell et al. (2004} 1 Clin Oncol 22:1605-
1613} and displays a level of activity In patfents in the post-Al metastatic diseass setting similar

o that of the non-steroidal Al exemestane {Chia etal. 20087 Clig Oncpl 26:1664-1670),
High-dose fulvestrant (500 mg once mouthly) has been demonstrated to be at least as effective
as anastrozefe in torms of chinigal bepefit rate (CBR) and overall response rate and to be
associated with significantly longer time {o progression for the finst-line treatment of women
with advanced HR~positive breast cancer (Robertson et al. {2009) J Clin Oneol 37:4330-4535).
High~dose fulvestrant recently demonstrated superior progression-free survival (PES) in women

with ER-positive advanced breast cancer treated with 300 myp veraus patients reated with 230

mg (D1 Leo etal. QOO J Ciin Onepl 2843539446000, Fulvestrant (250 mg and 500 mg) was

well tolerated in these studies and produced fewer estrogenic effects than did twmoxifen and

resulted in less arthralgia than did the Al snastrozole (Osheme ef al, (2002} 7 Clin Oneol
20:3386-3393). These results led 1o the approval of 500 myg fulvestrant given once a month as
the currently approved recontmended dose fiythe United States and the Eoropean Union (in
2010} for postmencpansal women whose disease has spread after treatment with an AL These
studies demonstrate that fulvestrant is an important treatnment option for patisats with advanced

breast cancer and, as such, is considered appropriate control therapy 1or the prosent study,

Patboeiclib:
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Palbociclib is a selective Inhibitor of the cvelin-dependent kinases CDK4 and CDKS
{Finvvet al 2009) Breast comeer research » BCR 1T GORRT7; Rocoa et al (2014) Bxpert Opin
Fharmacother 13 (30407-20; US 6936612, LIS 7863278; U8 7208489, US 74561068}
Patbociclib can be prepared and characterized as described in US 7345171, IBRANCE® is
approved for the treatment of breast cancer.

Palbociclib (PD-0332991, IBRANCER, Plizer, Inc,, CAS Reg. No. 571190-30-23,
named as G-acetyl-S-cyclopentyl-S-methyl-2-(3-(piperazin-1-ylpyridin-2-ylaminolpyride]2,3-

dipyrimidin-7{(8H)-one, has the structure:

HN
/\.
K/ =3

Palbocichb s 1 CDRAG inhibnlor and, dn combingtion with letrozole or Tulvestrant, an

Q

affective treatmoent for postmenopausal patients with HR+ (posttive) AHER 2 (negative) breast
gancsr: b combination with letrozole or falvestrant, the main toxicity of patboaielib is
seatropenia {Fion ot al (2013) Loancer Oneol 16:25-35; Tumer et al Q013N Engl J Med
37320819}, In combination with ketrorole, 36% of patients required > 1 dose reduction of
palbociclit; dose holds und eyele delays were reported in 70% and 68% of patients, respectively
{Finnet al (2016} J Clin Oncol 3{suppl; abstr 307)). In combination with fulvestrant, 34%
of patients requived = 1 dose raduction of patbodiclib; dose holds and cvele delays were
reported in 34% and 36% of patients, respeatively (Cristofanilli ot al. {2016} Lancer

=
'l
b

Opeol 17425393, Myclosuppression is @ potential toxicity of GDRC-0077. In one embodiment
of the study, patients enrolied in the GDC-0077 dose-escalation and dose-cobort expansion in
combination with palbociclib and letrovole ar in combination with palbociclib and
fulvestrant have adequate soreening of peatrophil, Bemoglobin, and platelet counts and have

CBC with differential monitored frequently throughout stady treatment.

Letroroles

Letrozole is an effective treatiment for postmenopausal patients with HR+ breast cancer
that is relatively well tolerated, The expected toxicities for GDC-0077 and letrozole are not
overfapping. Letrorole (FEMARA®, Novartis Pharn ) is an oral non-steroidal sromatase
inhibitor for the treatment of hormonallv-responsive breast cancer after surgery (Bhatnagar et al

(1990}, Steroid Biochem. and Mol Biol 37:1021; Lipton et al (1995} Cancer 7T32132; Goss,
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P.E. and Smith, R.E. 2002) Expert Rev. dnticancer Ther, 2:249-200; Lang <t a1 {1993} The
Javrnal of Steroid Biochow. and Mol Biol, 44 (46342 18, EP 236940 US 4978672).
FEMARA® is approved by the FDA for the treatment of local or metastatic breast cancer that is
hormone receplor positive (HR+) or has an unknown receptor status in postmenopausal women,
Letrozole is named as 448401 H2 d-triazob--ylimethylene)dibenzonitrile (CAS Reg.

Nz, TIZE09-51-5), and has the structures:

Na =M
C N AN P
|
‘\{\\/’A‘\/{ Sy
/N,\
]
LN

Metformin;

Metformin, a biguanide drag, (GLUCOPHAGER, Bristol Myers Squibb Co.) ts a first-
Hae, orally administersd, prescription drug for tréating type 2 disbetes in all newly diagnosed
patients, unless there 1s evidence of renal impairment or other contratdications. (Doanning, 1. st
al, Diaberes Res Clin Pracr. (2014) 103, 538-540), GLUCOPHAGES (metfrmin
hvdrochloride) Tablats and GLUCOPHAGER XR {(metformin hydrochloride, Met HCL CAS

Reg. No, 1115-.70-4) Extended-Release Tablels are oral anti-hyperglycemic drogs used in the

management of type 2 diabetes, GLUCOVANCES (Glyburide and Metformin HCL Bristol
Myers Squibb Co.) Tablets contain 2 oval antthyperglycemic drugs used in the management of
type 2 diabetes, glyburide and metformin hydrochloride.

The anti-hyperghyeomie medication metformin is an established standard-of-care
treatment for Type 2 dinbetes and 15 recommended for diabetes prevention in patients who are
uhese or pre-diabetic and as first-line treatment for hyperglveemia associated with PI3K
pathway fhibitors (American Diabetes Association 2015 Hostalek U, et al 2Q015) Drugy
75107 11094 Bosaidy NEL, etal 202y J Clig Oneed 30291929281,

Mettoemin (pKa = 124, CAS Reg. No. 637-24-9), also known as N, N-
dimethylimidodicarbonimidic diamide and 1 1-dimethylbiguanide, is disclosed in Wemner, BA.
et alo /o Chem, Soc (1922) 12117901794, The compound and its preparation and use are also
disclosed, for example, in US 3174941,

It 1 postulated that metformin decreases hepatic glucose production aud improves
insulin sensitivity by increasing peripheral glucose uptake and utilization. Metformin can
effectively inhibit hepatic glucose production and increase the sensitivity of peripheral tissues to

insufin with excellent safety. Clinkeal studics also showed that metformin can be used in
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obesity, polycystic ovarian syndrome, type 1 diabeles meltitus, as well as adokescent’s obesity
with salin-registance, (Nestler, LE., New Eag Jow: Med {(2008) 3384754, Park, M.H. et ad,
Diubetes Care (2009) 32:1743-1745; Van Der Aa, M., etal, Numrition & Dicbetes (2018) 6,
s228),

CLINICAL TRIAL

A multicenter, international, open-label, Phase Tivial is designed to evaluate the safety,
tolerability, and pharmacokinetics of GDC-0077 administered orally as a single agent in patients
with locally advanced or metastatic PIK3C4-mutant solid tumors, including breast cancer, and
i combinatimy with dandard-of-care endocrine and targeted therapies for the treatmentof
tocally advanced or metastatic FIKICd-mutant hormone-receptor positive (HR4) / buman

epidermal growth facter receptor {BGFR) 2 nepative (HER2-) breast cancer,

In one erbodiment of the stady, Target Popalation Inclusion and Exclusion Criteria are:

e Determination of PIR3C 4d-niutant humor status may be hased on resolts from archival or
fresh tumeor tissue or ctDNAL Patientz may be enrolled on the basis of local or central

test results that indicate a PIRSCY mutation. PIRICY mutations are defined as follows:
HIGETRAY/L, ES4ZK, BAAK/DGAA, Q34aKVRAVE, N3SK, TU420R, GI049R, RBRQ,
MI0431L Confirmed detection of PIXICY satations should be determined in a Clinical
Laboratory Improvement Amendments {CLIA eertified or equivalent laboratory.

e« HE+ (hormone receptor positive) is defined as expression of estrogen receptor {ERY in
= 1% of cells, or HR+ by local laboratory or regional definition.

e HER2- (negative) is defined as 1 HER2 immoenohistochemistry (IHC) score of O or 1+,
or-an IHC score of 2+ accompanied by a negative {flucrescenee, chromuogenic, orsilver
tn site hybridization test i:}dicafting the absence of HER2 gene amplification, ora
HERZ/CEPTT ratio of < 2.0, or local clinieal guidelines,

» 1 more than one test result i avatlable for hormone receptors or HERZ, and not all

results meet the ncloston oriterion definitiong, all results should be discussed with the
Medical Monitor (o extablish eligibility of the patient.
Postmenopausal is defined as one of the following:

»  Age > 60 vears

¢ Age <60 vears and 12 months of amenorhea plus follicle sthmulating hormone and
plasma estradicd fevels within postmenopausal range by local laboratory assessment in
the absence of vral contraceptive pills, honmone replacement therapy, or

sonadotropinreleasing hotmone (GnR ) agonist or antagonist

P
[
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Prior bilateral cophorsctomy
Patients must meet the following inchusion criteria for study entry:
Signed Informed Consent Form
Age = 18 vears
Evaluable or measurable disease per Response BEvaluation Criteria n Solid Tumors
(RECIST), Version 1.1
Eastern Cooperative Oncology Group (ECOG) performance status of Q or |
Life expectancy of 2 12 weeks
Adequate hematologic and orgay fimetion within 14 days prior {o Inttiation of stady
treatment, defined by the following:
Absolule neutrophil count 2 1200/l (except Arms B, B, and F, see below)
Hemoglobin = 8 ¢/dlL
Platelet count 2 HIO000/ul
Fasting glucose < M0 mg/dl. and glvcosyvlated hemoglobin (HbATC) < 7%
Total bilirubin £ 1.5 = upper Himit of normal {ULN)
Sergm albamin = 2.5 pidL
AST and ALT £ 2.3 » ULN with the tollowing exception:
Patients with documented Hver metastases may have AST andfor ALT = 5.0 » ULN,
Serum creatinine £ 13 x ULN ov erestinine clearance = 50 miJovn on the basis of the
Cockeroft-Gault glomeralar filtration rate estimation:
{140 — gged x {welght in kg) » (0.88 i fomale)
72 x {serum creatinine in wmgddl)
INR < 1S x ULN and aPTT < L5 x ULN
» For patients requiving anbicoagulation thevapy with warfarin, a stable INR

between 3--3 is required. I anticoagulation i required for a prosthetic heart

valve, then stable INR between 2.5-3.8 is permitied.
Confirmation of adequate tumor tissue sample (refer to stage-specific criteria below and
to the laboratory manual For instractions)
For women of childbearing potential {Stage I, Army A and Stage 1L, Arms Fand Fonly)k
agreement to romain abstinont (refrain Irom heterosexual Inforcourse) or 4se 8 nop-~
hormonal contraceptive method with a tailare rate of « 1% per vear, and agreement to
refram from dobating eges, during the freatment partod and for at least 60 days after the

tast dose of study treatment (based on focal preseribing information for fulvestrant,
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patients may be advised to use an effective means of contraception for up fo 1 year after
the fast dose of Tulvestrani).

A woman is considered to be of childbearing potential if she is
postmenarcheal, has not reached a postmenopausal state {2 12 continrous
months of amesorrhea with no identified cause other than menopause), and
has not undergone surgical stevilization (removal of ovaries and/or uterus).

s Exanyples of non-honmonal contraceptive methods with a failure rate of «
1% per year inclade bilatera! tubal ligation, male steribization, and copper
intrauterine devices.

s The reliability of sexual abstinence should be evaluated in relation to the
duration of the clintcal trial and the preforred and vsual lifestvie of the
pationt. Periodic abstinence (2.8, calendar, ovudation, symptothermal, or
post-ovilation methods) and withdrawal are not acceptable methods of
contraception,

fn ong embodiment of the study, Inclusion Criteria Specific to Patients Baovolling in

Stage 1, Amm E wren

Female pationts with histologically documented locally advanced or metastatic
PHOCA-mutant HR+HER2- breast cancer

Privperimencpausal pationts must be treated with GnRE or LHRH agonist therapy
beginning at least 4 weeks prior Day 1 of Cycle 1 and continuing for the duration of
study treatnent.

Absolute newtrophil count 3 1500/01

Iy one embodiment of the study, Inclusion Criteria Spexific o Patients Enrolling in

Stage H, Arm Fare:

Female patients with hstologically docomented locally advanced or metastabie
PICIC A-mutant HRA/HER2 - breast cancer

Prefperimenopausal patients must be treated with GoRH or LHRH agounist therapy
heginning at Teast 4 weeks prior Day 1 of Cyele | and contimuing for the duration of
study treatment,

Absolute neutrophil count = 1300/l

Patients with BMI = 30 kg/m® or HbA Lo > 5.7% and < 7% at baseline.

In one embodinent, female patients with HR+ /7 HER2- Locally Advanced / Metastatic

Breast Cancer will mest the enterin,

*®

PIKICA mutation i iumor tssue or ofNA

A
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gl

Postmenopausal or prefperi-menopausal on LHRY agonist

Progression during o within 12 mo. of completion of adjuvant endoerine therapy
No prior systemic therapy for metastatic disease

No prior folvestrant, SERD, PI3K, AKT, or mTOR 1nhibitor treatment

In one embodiment of the study, patients who meet any of the following eriteria will be

exchided frony study entry:

10 »

15

25

Inflanmmatory or metaplastic breast cancer
Any history of leptomeningeal disease
Type Tor 2 diabetes requiring anti-hyperglycenie medication
Inability or wnwillingness to swallow pills
Malabsorption syodrome or other condition that would interfere with enteral absorption
Known and untreated, or active cantral nervous system (UNS) metastases {progressing or
requiring anticonvalsants or corticosteroids for synmptomatic controd),
Patients with a history of treated CNS metastases are eligible, provided they mestall of
the following criteria
»  Moegsurable or evaluable disease putside the ONS
«  No ongoing requirement for corticosteroids as therapy for ONS metastases,
with certicosteroids discontinued for 2 7 weeks prior to eorollment and no
ongoing symploms attributed to ONS metastases
» Radiographic demonstration of improvement upon the corpletion of
CNS-directed therapy snd no evidence of interim progression between the
complation of ONS-directed thatapy and the screening radiographic study
¢ The screening ONS vadiographic stady is = 4 weeks sinee completion of
radiotherapy
e No history of intracranial hemotrbage or spinal cord hemorrhiage
Uncontrolled pleural effuston or aseites reguinng recurrent dramage procedures
hiweekly or more frequenily. Indwelling pleural or sbdominal catheters may be allowed
provided the patient has adequately recovered from the procedure, is hemodynamically
stable and symiptomatically improved, and with prior approval from the Medical Monitor
Serious infeotion requiting 1V antibiotics within 7 days prior to Day T of Cycele 1
Any concarrent ocular or intraccular condition {e.g., cataract or disbetic retinopathy}
that, i the opinton of the investigator andfor study ophthalmelogist, would require
sedical or surgical infervention diving the study period to praventor treat vision loss

that might result from that condition

P
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Active inflapumatory (.., uveitis or vitritis) or infections (e.g., conjunctivitis, keratitis,
scheritis, or endophthalmitis) conditions in either eve or history of iiopathic or
autoimmune-associated wvetlis in either eyg
Patients requiving any daily supplemental oxygen
History of or active inflanumatory disease (e.g., Urohn’s disease or ulcprative colitis) or
any active bowel inflammation {including diverticulitis)
o Patients carrently receiving immanosappressants {e.g., sulfasalazines) are
considered to have active disease and are, therefore, inehigible,
Symptomatic hypercalcemia reguiring continued use of bisphosphonate or denosumab
therapy
*» Bisphospbonate and denosumals therapy for bone metastases or
osteoperaa/osteoporosis is allowed.
Clinically significant bistory of iver disease, fucluding viral or Other hepatitis, current
aleoho! abuse, or cirrhosis
Known HIV infection
Apy other discases, active or uncontrolled pulmonary dysfunction,
metabolic dysfunction, physical examination finding, or clinical laboratory finding
Siving reasonable suspicion of a disease ov coudition that contraindicates the use of an
investigational drug, that may affect the intorpretation of the resulis, orrenders the
pattents at high risk from treatinent comphications
Stenificant traumatic fgary or major surgical procedare within 4 weeks prior to imtiation
of GDU-0077.
Treatment with chemotherapy, immunotherapy, or biologic therapy as snti-cancer
therapy within 3 weeks prior to initigtion of study treatment, or endocrine therapy
{e.g., tamoxiten, letvozole, anastrozole, sxemestans, fulvestranty within 2wveeks
prior to initiation of study wreatment, except for the hollowing:
e Stage |, Amm A Premencopausal patients with breast cancer may continue GuRH
agonist therapy on study as long as this was intfiated 2 4 woeks prior to Day |
of Cyele 1.
o Kinase inhibitors, approved by regulatory anthorifies, may be used up to
2 weeks prioy t inftation of stedy reatoent, mrovided any drug-related foxicity
has complefely resolved and prior approval 1s obtained from the Medical

Monitor.

N 2



15

20

30

WO 2020/076432 PCT/US2019/049086

o Treatment with an investigational agent within 3 weeks or five half-lives prior to
initiation of study reatment, whichever is shorter,

« A shorter washout perted may be allowed, 1 the patient has adeguately
recovered from any clinfcally relevant toxicity aud with prior approval from the
Medical Monitor,

Radiation therapy {other than palHative radiation to bony metastases) as cancer therapy
within 4 weeks prior o initiation of study treatment

T
L)

Palliative radiation to hony metastases within 2 weeks prior to imtiation of GDRC-00
Unresolved toxicity from prior thevapy, except for glopecia and Grade £ 2 peripheral
neuropatiyy

Inahility to comply with study and follow-up procedures

History of other malignancy within § years prior to scregning, except for appropriately
treated carcinoma in situ of the corvix, non-melanoma skin carcinoms, or Stage [ wierine
canger

History of or active ventricular dysehythmias or congestive hoart fathure requiving
medication or coronary heart discase that is symptomatic,

Clinically signifivant electrolyte abnormalities (2.2, hypokalemin, hypomagnesenia,
hypoealeemia)

Congenital long QT syndroms or QT mterval corvected using Friderivia’s formula
{QTCF) » 4780 ms demonstrated by at least two ECGs > 30 minutes apart, ov family
history of sudden unexplained death or long QT syndrome

Currernt treatment with medications that are well known to prolong the QT interval
Allergy or hypersensitivity to components of the GDC-0077 formudation, pathogiclib
{Stage Fand Stage 1, Arm B}, letrozole (Sage Taond Stage T, Avms B and O, or

fulvestrant (Stage 1L Avm D)

Stage H, Arms E and Fr GDC-0077 0 combination with palbociclib and fulvestrant:

Stage H, Arms B and Fwill inform the safety, tolerability, and pharmacokinetics of

GDC-0077 i combmation with patbocichib and tulvestrant. The combination of palbociciib and

fulvestrant has been associgted with a significant improvement in progression~free survival

{PES} compared with fulvestrant plus placebo in patients with HRAHER2- metastatic breast

cancer {Cristofanili et al. 2016) and, thus, is an important standard-ofcave treatment for

patients.

Stage H, Avn ¥ Addition of metformin 1o obese or pre-dinbetic patients:

P
o0
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Stage H, Arm F owill covoll patients who are obese or pre-diabetic, defined ax patients
with body-mass ndex = 30 kg/m? or scrvening HbA Lo > 3.7%, who will receive metformin
tngether with palbocictib and fulvestrant, followed by the addition of GDC-0077, Harlier
admindstration of metformin & intended to allow safficient thme to up-titrate metforndn in a
tolerable manner to an effective dose and thus Himit the occurrence of hyperglycemia to mild
gvents that may be effectively managed with metformin alone, thereby Hmiting dose reductions
or interruptions of GDC-0077. Patlents with Type | or 2 dizbetes requiring anti-hyperglyeemic
medication and patients with elevated fasting glucose > 140 mg/dl or HbA e > 79 at baseling
continue to be excluded from the study. In Stage H, Aroy F, patients will receive metformin 300
myg total daily dose Starting st Cyele 1, Bay 1 and increase metformin in incrementy of 300 myg
every 3 days {4+ 3 days) as tolerated up to a total datly dose of 2000 mg by Cvele 1, Dav 15 when
GDEC-0077 administration will begin, Fasting glucose feveds will be assessed at baseling, and
fasting ghucose and insulin fevels will be monitored during the study. Symptoms associated with
hyperglycemia inchude polydipsia, polvuriy, polyphagis, blarry vision, or acidosis.

Stage 1, Arm E (GDRC-O0TT 4n combination with paltbociclib and fulvestrant)y: This
portion of the study will enroll patients with Tocally advanced o metastatic PIK3CA -muotant
HRAHERZ breast cancer. The combination of palhocichib and fulvesttant has emerged as 8
stamdard-of-care troatment option based on results from the PALOMA-S study that demuonstrated
significant improvement in PFS with the addition of pathociclib to fulvestrant in patients with
HR+HER2- metastatic breast cancer that had progressed on priov endocrine therapy
{Cristefaniili M ot al (2016) Lancet Oneod ;_?;435.“4393_

Stage H, Arm F{GDC-0077 in combination with palbocichib, fulvestrant, and
metforminy: The anti-hyperglycemic medication metformin is an established standard-of-care
treatment for the management of Type 2 disbetes, with anacceptable safety and tolerability

profile. lwaddition, data from clinical trials demonstrate 8 benefit of metformin in dinbetes

prevention such that the American Diabetes Assoctation reconymends metformin be considered

for diabedes prevention in abrisk patients, including those withy obesity and pre~diabetes,
Cormon metfornin side effects are gastromntestinal in natore and can be mininyzed by use of an
extended-release instead of an immediate-release formudation, fow starting dose, and slow wp-
titration to effective dose over 1-2 wegks. Importantly, in the absence of deficient caloric intake
or strevous exercise without sutficient caloric intake, wetformin does pot cause hypoglyeemia
in patients with or without Type 2 diabetes hased on its mechanism of action and lack of

Py

hyperinsulinemia {GLUCOPHAGE®

UL, Package lnsert; Ameriean Diabetes Association 2018,

Hostalek et al Dyuge (20135 75:1071-94),
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Thus, in this portion of the study, chese or pre-diabetic patients, defined as body-mass
fdex (BMD = 30 kg'm® or soreening HbA e 2 5.7%, will receive metforniin together with
palhocichib and fulvestrant followed by the addition of GDC0077. Earlier administration of
metformin is intended fo allow suificient time to up-titrate metforniin in a tolerable manansy to an

5  effective dose and thus Himit the occurrence of hyperglycemia while in the study to mild events
that may be effectively managed with metformin alone, thereby limiling dose reductions or
interruptions of GDU-0077, Patients will receive metformin at g total daily dose of 300 mg
starting at Cyede 1, Day 1 and increase metforniin in increments of 300 mg every 3 days (2
dayst as tolerated up to g total daily dose of 2000 mg by Uyele 1, Day 1§ when GRCARITT

16 admimistration will begin,

STUDRY OBJECTIVES
The study will evaluate the safety, tolerability, pharmacokinetics, pharmacodynamic

o sy
FRY)
&d

{PD) effects, and preliminary activity of GDC-0G77 in paticuts with locally advanced or
metastatic PIK3CH-mutant solid tunors, including breast cancer, and in combination with
15 standard-of-care cadocrine and targeted therapies for the treatment of locally advanced or
metastatic PIKICAamutant hormone receptor-positive (HR+Yhuman epidormat growth factor
receptor 2 negative (HERZ2-) breast cancer,
v one embodiment of the stady, specific objectives and corresponding endpoints for the

study are outhined an Table L

20 fablel  Exemplary Objectives and Corresponding Endpoints

Safety Objective Corresponding Endpuoints
{Primary Study Objective)

& To evaluate the safety and tolerability | » Incidence and natare of DLTs
of GDC-0077 administered alone
{Stage I} ov in combination with
patbociclhib and letrozole (Stages |
and 1), letrorole (Sages {and 11,
fulvestrant (Stage 1), palbociclib and
fulvestrant {Stage 1), or e Change front basehine in targeted vidal signs
palbociclib, fulvestrant and
metformin (Stage 1Y), including
estimation of the maxinnem tolerated
dose {MTD; or maxinnam administered
dose {MAD]) and characterization of
dose-himiting toxicities (DLTs) o
identify a recommendsed Phase Il dose

» {ncidence, nature, and severity of adverse
svents (AE) graded according to National
Cancer Institute Common Terminology Criteria
for Adverse Bvents (NCT CTCAE) v4.0

« Change from baseline in targeted clinical
Taboratory tost results, inchuding
clectrocardiograms {(ECGs)
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Pharmacokinetic Objectives

Corresponding Bndpoints

¢ To characterize the pharmacokinetic
{PK} profile of GDC-00T7
administered as a single agent (Stage 1)
or in combination with palbociclib and
fetrozole (Stages Tand 1D, letroznle
{Stages §and 1), fulvestrant (Stage 1),
palbociclily and fulvestrant (Stage
i, or pathoeiclib, fulvestrant, and
metformin (Stage )

« To characterize the PK profile of
patboeictib, letrozade, or Rlvestrant
administered tn combination with
GDC-B077

e Plasma conventration of GDCO077
administered as a single agent (Stage 1) or in
combination with ;)dﬂ\(}udxb and fetrozole
{Stages and H}, letvozole (Stages Land H),
fulvestrant (Stage 1), palbociclib and
fulvestrant (Stage ), or palboeichib,
fulvestrant, and metformin {Stage ) at
specified time points. The following PK
paramefers will be determined as appropriste:

Area under the carve {AUC)Y
et}

Maxinmn plasma concentration {(Cae)

hal-h

Minimuny plasma concentration (i)

Additional plasma PK paramsters as
watranted

PK parameters of pathocichib, letrozole, and
fulvestrant and comparison to available
historical andfor literature vahies

Exploratory Pharmacokinetic Objectives

Corresponding Endpoiats

- -

¢ To charactetize any GDC0077
metabolites

» To evaluate potentiad relationships
between drag exposare and the safety
and activity of GRC-0077

« To evalaate the effect of food on the
pharmacokingetics of GDC-OUTT

« To assess potential PR intersctions
between GDC-0077 and patbociclib,
letrozole, or fulvestrant

« Lirine concentration of GDU-0077 sl spetified
time points

-~ Determination of renal excrstion fraction
and urinary clearance

+ Plasima and urine metabolite profiling

= Refationship betwaen plasma coneentration or
PK pavameters for GDC-Q077 and safety
endpoinis

« Relationship bebween plasma conceniration or
PR parameters for GDC-0077 and activity
endpoints

« Relationship between plasma concentrations or
PK parameters for GRC-O077 dunng the fed
and fasted states as assessed in the folvestrant
combination aom {Arm 1)

» Masma concentration or PK parameters for
GRC-0077 administered in combination with
pathocichib, letrozole, or fulvestrant compared
with GDUC-0077 administered a5 a single agent
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Activity Objectives

Corresponding Bndpoints

¢ To make a preliminary assassment of
the anti-turmor activity of GDRCO077
administered as a single agent or in
comnbination with palbocichib and
letrorale, lotrnzole, fulvestrant,
palbociclib and Talvestrant, or
palbociclil, fulvestrant, and
metformin in patients with locally
advanced or metastatic PIK3CA-mutanm
hormone-receptor positive
{(HR+Yhaman epidermal growth factor
receptor 2 negative (HER2-) breast
caneer

¢ To evaluate changes in tumor
{18 -fluorodeoxyglucese {(FRG)
uptake as assessed by positron emission

tenography (PET)

« Objsetive response. defined as a complete or
partial response (PR) on two conseoutive
oceasions 4 weeks apait, as determined by
the nvestigator through use of RECIST v

« Durstion of response (DOR), defined as the
time from the first occwrrence of a docwmented
objective response 1o disease progression, as
determingd by the inveshigator through use of
RECIST vi 1, or death, whichever necors first

« Clinical benefit rate (CBR) defined as the
percentage of patients schieving confivmed
RECIST v1.] defined complete response (CR),
partial response, and/or stable disease (non-
complete response/non-progressive disease
for patients with non-measurable disease at
baseline) = 24 weeks

Progression-free survival (PFS), defined as the
sime from the first study treatment (Day 1y o
the first ocourrence of disease progression, as
determined by the investigator through use of
RECIST vi1, or death, whichever soours first

Change in maximum standard uptake value
{(SUV) of tumor regions of interest from
baseline (within 14 days prior to dosing

on Bay 1 of Cyele 1) o approgimately 2 weeks
of GDC-0077 treatment

Exploratory Biomarker Objective

Corresponding Endpoints

o To identify biomarkers that are
predictive of response to GDC-0O77
{i.e.. predictive biomarkers), are
associated with progression o a mive
severe discase state (1e, progaostic
biownarkers), are associated with
acquired resistance 1o GDC-0077 are
associated with susceptibility to
developing adverss gvents, can provide
evidence of GDC-O07T activity
{i.e., pharmacodynamic biomarkers), or
can incresse the knowledge and
wnderstanding of disease hiology

» Correlation of efficacy with molecutar matkers
redated to the mechanizm of action of GDC-
G077 that inchude the following:

~ Alterations tn DNA and RNA, including
DNA muotational status, RNA expression
fevels, DNA copy number and protein
expression

Alteration i umor tissue biomarkers
ingluding but net himited PTEN

~ Assessment of biomarkers {e.g., PIKICAY in
circulating tumor DNA (©tDNA) from
peripheral blood, aswell ay additional
cancer-type speeific mutations {e.g., ESR1
mutations)
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Muaodulation of phosphatidylinositol 3-kinase
{PI3K; e p-56}and biologyv-related (e.g.,
Ki67) pathways through anabysis of paired
pre~dose and onstreatment fresh biopsies

~ Biomarker profiling of progression biopsies
to identify mechanisms of resistance o
GDCGT77
» Relationship between biomarkers in blood and
tissue (including germibine and somatic
mutations) and safety, PK, sctivity, or other
biomarker endpeints

ASSESSMENT AND ANALYSIS

Clingead toxicity may not be a velisble sarrogate of target modulation by GDCAGT7
Therefore, PD biomarkers may be measured in tissue to determine whether climieally achievable
exposures are sufficient for producing the desired effont an the intended molecular target.

Breast cancer i 2 heterogepemis dineass, and FISCA muotation status. ias been shown to
vary among patients (Cancer Genome Atlas Network 20121 Inone enabodiment of the study
and in addition 1o PIKICA mutation status, patient samples are assessed for additional
biomarkers in an effort to identify factors that may correlate with the safety and efficacy of
freatment with GDC-0G77. Predictive blomarker sanples may be collected prior to dosing to
identify those pativnts with PIK3Cd~driven pathogenesis whe are most Tikely to respond to
GDRO-0077. PD biomarkers will be assessed to demonstrate evidence of biologie getivity of
GDEC-0077 in patients, lo support sclecion of a recominended dose and dose reghmen, and to
nform potential revisions to the PK sample collection schedule.

Blood samples will be collected at baseling, on study, and al disease progression. Tumor
tissue will be collected at baschine and, if desmed clinically feasible, on study sndlor at the time
of disease progression. DNA extraction will enable analysis via next-generation sequencing
{NOS) o identify germbine mutations andfor somatic mutations that are predictive of response to
study drug, are associated with progression 1o 8 more severe disease state, are associated with
aoquired resistance to study drig, are assoviated with susceptibility to developing adverse

avents, or can increase the knowledge and understanding of disease blology.

In other embodiments, biomarker and patient sample assessments may include: Tissue
and Clreulating Biomarker Assessments, FIKICA Mutation Status; Phavmacodynamic Pathway

Modulation; Phosphatase Tensin Homelog {(PTEN)Y Expression Analysiss Estrogen Receptor and
Progesterone Receptor {(PR) Analysis; Sequencing of Genes Related to Resistance to PI3K

fnhibitors; RNA and DNA Anglysiz; Plasma Sample for Somatic Tumor Mutation Analysis;
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Tumor Biopsy Sample af the Time of Discase Progression; QT e Cardiotoxiaity

Assessmenty; and FDG-PET Evaluahion.

METHODS OF TREATMENT WITH GDC-0077

The clinieal trial and study design deseribe methods of treating patients with cancer by
first administering metformin, followed by GDC-0077, Additional therapeutic agents may be
part of the treatiment segimen,

The invention inclades a method for the treatment of cancer in a patient congpising
administering g therapeutically effective amount of & PI3K alpha inhibitor, or a pharmaceutically
accepiable salt thereot, wherein the patient has been previously treated with metformin.

The PI3K alpha inhibitor 13 selected from the group consisting of alpelisih (BYLT19,
CAS Reg. No. 1217486-01-7), taselisib (GDCO032, CAS Reg. No. 1282512-48~4}, huparlisib
(BKM120, CAS Reg, No. 944396-07-0), dactolisib (BEZ235, CAS Reg. No. 915019-65-7),
pietilicth (GDOOM L, CAS Reg. No. 957054-30-7), gedatohistb (PF-03212384, PKESBT, CAS
Reg. Mo, 1197160-78-3), HS-173 {CAS Reg. No. 12761 10-06-5), PIK-75 (CAS Reg. No.
372196-T7-5) AG6 {CAS Rep. No. 1166227-08-2), YM201636 (CAS Reg. No. 371942-69-T),
onipalisib (GSK2 126458, GSK438, CAS Reg. No. 186062-66-9), GSKI{(59615 (CAS Reg.
No. 9388520142}, copantisib {BAY 80-6846, CAS Reg. No. 1032568-63-0), apitolisth
{GDCOS80, RGT422, CAS Reg. No, 1032754-93-0), voxtalisib (XL763, SAR245409, CAS Reg.
No. 1349796-36-60), serabelisth (MENTIIT, TAK-TE7, INKTHT, CAS Repo No, 1268454-23-4},
and ZSTE474 (CAS Reg No. 4751 186-4),

The invention inclodes o method for the treatment of cancer in 8 pationt comprising
adnuinistering 8 therapeutically effective amount of GDC-0077, or a pharmaceutically accepiable
salt thereot, wherein the patient has been previously treated with metformin, and GDC-0077 has

the struchurs

H
\\XN Ow
0% “NH, =
Iy
£ N -
T an exemplary embodiment, GDCD077 is adnunistered once per day to the patient.

In an exemplary embodiment, the therapeutically effective amount of GDXC-0077 i

about 1 myg to ghout 15 my, administered once per day.
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is

In an exemplary embodiment, the therapeutically effective amount of GDRCG77
about 6 myg.

{n an exemplary embodiment, the therapeutically effective amcunt of GDC-0077 18
about ¥ myg.

In an exemplary embodiment, the patient has locally advanced or metastatic PIKICH-
mutant solid tumors.

In an exemplary embodiment, the patient has a cancer selvoted from the group consisting
of breast cancer, non-smatl cell lung cancer, ovarian canver, endometrial cancer, prostate cancer,
and ulerine cancer,

In an exemplary embodiment, the patient has breast cancer.

Iy an exenplary cmbodiment, the paticnt has focally advanced or metastatic PIKICH-
mutant hormone-receptor positive breast cancer.

I an exemplary embodiment, the breast cancer is HERZ2-negative.

In an cxemplary embodiment, the patient is further administered pathociclib,

In an exemplary embodiment, the patient is furiher administerad fulvestrant,

In an exenmplary embodiment, the patient is further administered letrozole.

o an exemplary embodimeny, the patient is farther administered palboeiclib and
fubvestrant,

In an exemplary smbodiment, the patient is obese or pre-diabetic,

In an oxemplary embodiment, the dose oy regimen of metformin is adjusted 1o moderate,
stabilize, or diminish hyperglycemia in the patient prior to administration of GDC-0077,

In an exemplary embodiment, the blood sugar level of the patient is monitored during
treatment with metfornyn,

T an exemplary embodiment, the patient 1s administered 500 mg or wore of metfornun
daitv.

I an exemplary embodiment, the patient i administered from 300 myg to 2000 my
metformin daily for sbout 15 days before administration of GDUC-0077.

In an exemplary embodiment, the patient is adminisiered from 300 myg to 2000 mg
metformin daily beginning with the first dose administration of GDC-0077.

Ty an exemplary embodiment, the patient is administered from 300 mg to 2000 mg
metformin datly forabout 13 days before adminisivation of palhocielib and fulvestrant,
followed by administration of GDC-0077,

In an exemplary-smbodiment, the patient is administered metformin, palbociclib, and

a3
Pl

fubvestrant daily forabout 135 days before administration of GDC-00

G
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In an exemplary entbodiment, the patient 15 further administered an additional
thorapeutio agent selected from the group consisting of an anti-inflammatory agent, an
immunomodalatory sgent, chemotherapeutic agent, an apoptosis-enhancer, 8 neurotropic factor,
an agent for freating cardiovascular disease, an agent for treating liver disease, an anti-viral
agent, an agent for treating blood disorders, an agent for treating diabetes, and an agent for
treating imnwimodeficiency disorders

In an exemplary embodiment, the additiona] therapeutic agent is selected frony the group
consisting of g‘mclitmei, anastrozole, exemestane, cyclophosphanside, epirubicin, fulvestrant,
fetrorcde, palboviclib, gemeiiabing, trastuzemab (HERCEPTING, Genentech), trastuzamab
emiansine (KADCYLAR, Genentech), pegfilgrastim, filgrastim, lapatinth, tamoxifen, docetaxel
toremifene, vinorethine, capecitabine, and ixabepilons.

I an exemplary smbodiment, the addittonal therapentic agent is a selective estro

"i 1
f':‘/

receptor modulator (SERM Y or g sefective estrogea-receptor degrader (SERDY.

In an exemplary emtbodiment, the additional therapentic agent is a CDK 4/6 inhibitor,

In an exemplary embodiment, the CDK 46 inhibitor is selecied from palbociclib,
ribockelib, and abomaciclib (LY 283519, VERZENIO®, £H Lillv)

fan exemplary embodimeny, the additional therapeutic agent 18 selected from the group
consisting of a phosphoinositide 3-kinase (PI3KYmTOR pathway inhibitor selected from
everoiimus, temsirolimas, dactolisib (BEZ235), alpelisib (BYL719), taselisth (GDO0032),
buparhisib (BKM 20, BOT226, ipatasertib {GDCO0ER), apitolisth (GDCOVRM), pletilisih
(GDCO94 1), serabelisib (MINT N7, TAKSLET INKTHET), INKI28 (MLNOIZE), O81027, €G-
223, AZDROSS, SAR245408, SAR245409, PFO46R1502, WY EI23132, GSK2126438, GSK-
2636771, BAYROGO46, PF-OS2{2384, SFLIE6, PX&AS, AMG3 19, ZSTK 474, Callol
{idelalisib), PWT33597, CLLB06, AZD-2014 and CUDCQG7,

EXAMPLES
Formulation, Packaging, and Handling
GDCAA0TT (CAS Registry Namber J06057 {-02-8) Drug Product s provided as a tablet

in two tablet strengths: Domg and 5 mg. The g tablet is 8 white to offewhite, plain or
speckied, triangle or round-shaped tablet, and the S-mg tablet is a white to pink, plain ov
speckied, round-shaped tablel, The excipients in GRCOOTT Drug Product include
microcrystatline ceiiuh‘m, factose, magnesium stedrate, and sodiam starch glyeolate

The stavting dose of GDRC-00TT o be evaluated in the single-agent, dose-escalation
portion of this study is about 6 1o 9 my administered daily by mouth (PO} Patients may be

instracted as 1o the nwbar and strength of taldets 1o ke, according to thelr assigned dose level
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ard schedule. In one embodiment of the study, GDOS0077 {3 faken on an empty steanach (e,
approximately 1 hout before or 2 hours after a meal) and at approximately the same ime each
day+ 2 hours.

GDC-0077 may be administered as a single agent {Stage 1, Arm Ay and b combination
with the following standard-of-care therapies for HR+ breast cancer: patbootelib and fetrozole
{Stages Dand I, Arms B), letrozole {(Sages Tand I, Avm O, Dubvestrant (Stage H, Az D),
and patbociclib and fulvestranmt (Stage 11, Arm E and Arm F). In addition, patients
enrolled in Stage 1, Arm F owill also receive metformin as part of the study treatment,

Palhociclib may be ased as 73-myg, 100-mg, and 123-mg capsules. hrone embodiment
of the study, pathociolity is administered at #y label-recommended starting dose of 125 myg PO
daily on Davs T - 21 of gach 28-day evele. Patients will be instructed to take pathociclib with
food and at approcimately the same time each day & 2 hours, unless otherwise instructed.

Letrozode is available as 2.5-mg tablets in a bottle or blister pack. In one smbodiment of
the study, letrozole i administered at 2.5 mg PO daily. Unless otherwise instructed, patients
will take letrozole doses on an emptly stomach (L., 1 hour before or 2 bours after a meal) and at
approximately the ssme time cach day 1 2 hows,

Fulvestrant iz available as sterile single-patient prefilled syringes containing 30 my/ml.
fulvestrant as 8 S-mL injection fna cartont. In one embodiment of the study, fulvestrant S00 mg
is administered intramuscularty inthe buttocks fu the cling on Days Tand 15 of Cyele |, For
subseguent cvcles, patients will receive fubvestrant iy the clinic on Dav 1 of each cycle oy
approximately every 4 weeks.

Metformin (FORTAMET®R, GLUCOPHAGES, GLUCOPHAGE XRE,
GLUMEBETZA®, RIOMETE ) may be supplied as 300-mg extended-release tablets in a
bottle, or supphied by the study sites. In one erbodinent of the stady, retformin is
admiinistered at 4 total daily dose of 300 myg PO starting at Cyele 1, Day | and increased by 500

mg overy 3 days (02 days) as tolerated up to a total daily dose of 2000 mg PO by Cyele 1, Day

Daosage, Adminstration, and Comphance

o Stage I, Arm A the starting dose of GRCO0T7 13 6 mp PO QD. On Day | of Cyele {,
a single dose of GDC-0077 will be administered 1o paticots in a olinfcal setting that can
accopvnoedate frequent blood draws over a pertod of up 10 48 hours after the motoing dose s
adnunistered. QD dosing of GDC-0077 will begin on Day 8 of Cyele 1. The length of Cyele

will be 35 days, and all subseguent eyeles {Cyeles 2 2) wall be 28 days in length,

sy
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In Stage 1, Arm A backfil coborts, Avms 8 and C, and Stage I, Arms B, C, and D, QD
dusing of GDC-0077 will begin on Day 1 of Cyele | and cach cyele (Cyeles 2 1) will be 28 days
i kength,

Patients will take GDC-0077 at the sanw time of day + 2 hours, unless otherwise

instrucied. Patients will be instructed as to the number and strength of tablets to take, according

tn thiedr asstgned dose level and schedule. Pationty will heasked o record the time and date that

they take each dose in g medication diary,

Unless otherwise instructed, GDC-0077 should be taken on an empty stomach (i,
spproximately | hour before or 2 hours affer 8 meal), except on days of extensive PK sampling
{Days 1 and 15 of Cyele 1) when administration will be ander fasted conditions, For
administration under fasted conditions, patients will fast overnight for af least § howurs before
dosing and 3 hours post-dose and will refratn fromm drinking water from 1 hour before and until
{ hour after dosing, with the exception of GDC-0077 administration when the tablets will be
swallowed whole (not chewed} with 240 mb (8 fhuid ounces) of water.

PK samples will be collected at the same time s other blood tests are performed,
including fasting lipid panels. Pationts will be instructed to hold the moming dose of GRC-DOTT
wntil after PK blood samples have bren oblained.

e 3

For patients enrolled in dose-escalation coborts, Cyele 1 of Stage L, Arm A will be 33

days in length and will begin with a PX evaluation, during which all patients will receive s

oy
77

single fasting dose of GDC-0077 on Day | at their assigned dose level. The initiad dose will be
followed by a 7-day washout and frequent PK samphing up to 48 bours to determine the
single-dose PR properties of GDC-0077 in humans. Urine samples will be collected up to 8
hours after the first dose o determine urlnary climination of GRC-0077. In Cycle 1, continuous
GBRCAQ077 QD dosing will begin on Day & and will continue for 4 weeks (Days 8-35).
Subsequent cycles (Cyeles = 2) will be 28 days in length (4 weeks of QD dosing with
GRO-B0T7TY. For pationts envolied i backfill cohorts, datly dosing of GDCO-0077 will begin on
Day 1 of Cyelel, and all cycles will be 28 days in length.

Beginning with Cycle 1 of Stages L and 11 Arm B (GDC-0077 Dose-Esealation and
Dose-Cohort Hxpansion in Combination with Palbociclib and Letrozole), all eyeles will be 28
days in length. Patients will receive GDC-007TT at their assigned dose level on Days 1-28 along
with palbocielib PO QD on Days 1-21, and Ietrozole PO {}{} on Pays 128 of each 28-day
gyvele, Patients will take GDC-0077, letrozole, and palbocichb with food per the local
mescribing information fin patbociclib, O study visit days, GDC-0077, patbogiclib, and

fetrozole will be administered i the clinie, and patients shoudd be instructed to fast

o
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{overnight for 2 8 hours} prior (o the pre-dose hlood draw. Loval laboratory resulis,
ncluding UBC, chemistry panel, and glucose, may be reviewed prior 1o dosing.

I the event patbociclib administration is held due to an adverse event in a given cyele,

the neat dosing cyele should pot begin unti] administration of patbocichib can be remned. As

such, the corvent oyele may be extended past 28 days, and the patient msty continug 1o receive
GRC-0077 and letrozete, Day ol the next oyele should correspond o the time point at which
administration of palbocichib s rexumed. At that time, palbocichb may be administered with
GDC-0077 and fetrozole.

Beginning with Cycle 1 of Stages { and 1, Arm C (GDC-0077 Dose-Escalation and
Dose-Cohort Expamim iﬂ Combination with Letrozale), all cycles will be 28 days in length.
Patignts will receive GDC-0077 at their assigned dose lovel on Days 128 along with letrozole
2.5 mg PO QD on Days 1-28 of cach 28-day cycle. Patients will take the GDC-007T and
tetrozole doses on an empty stomach {L.¢., 1 hour before or 2 howes sfter a weal), excepton Day
{of Cyeles 1 and 2 when pationis will receive the doses under fasted conditions. On study visit
days, GDC-0077 and letrozole will be administerad in the clinic.

RBeginning in Cyele 1 of Stage L A D {GDO-G07T Dose Cohort Expansion in
Combination with Fulvestrant), pattents will recgive GDC-0077 at or below the MTD or MAD
determined in Stage I Arm €, Onee the GDU-0077 dose in combination with fulvestrant is
doemed tolorable over the first eyole of treatment in & patients (safety run~in}, sdditional patients
will be enrolled. Dartng Cyele 1, pationts will be assigned in an alternating fashion to cither

Day 1 (odd-numbered patients) or Day 8 {even-numbered patients) for the food-effect

assesstnent. On Day 1 (odd-numbered patients) or Day § {eves-numbered patients), GDC0077
will be adninistered under fed conditions. For dosing ander fed conditions, patients will fast
overnight for 2 § howrs before the standard high-tat meal provided at the study site (see
laboratory manual). Patients should start a standard high-fat moeal 30 minutes prioy to
administration of GDCOHTT. Patients-should corsume the whole meal in < 30 mingtes. G-

0077 should be administered 30 minutes sfler start of the mest with 240 wi. (§ ounces} water.
No food should be allowed antil 2 3 hours post-dose. Water is not allowed for | hour before
and 1 bour after drug administration, with the exception of 240 mL {8 flaid ounces) of water
intake required for administration of GRC-0077, On Day 1 {even-numbered patients) or Day §
{odd-numbered patientsy and Day 15, GDC-0077 will be administered under fasting conditions.
Patients will fast overnight for g least & hows before dosing and 3 hours post-dose; patients will
vefrain from drinking water from | hour before and until 1 hour after dosing, with the exeeption
of GRC-00TT adminisiration when the tablet will be swallowed whole with 240 mi (8 fluid
aonces) of water, Oncthe day of GDC-0077 dosing in the olinic, pationts will recerve a standard
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fow-fat meal 2t 3 hours post-dose. Unless otherwise instructed, all other doses will be taken on
an emply stomach {approxisately 1 howr before or 2 howrs after a mealy

Patients will receive fulvestrant 300 mg, administered intramuscolarly in the buttocks
stowly {12 minutes per injection) as two Seml injections {one in cach buttock), in the olinic on
Dravs Tand 13 of Cyele 1. Forsubsequent eyeles {Cyeles = 2), patients will receive fulvestrant
vig Intramascular injectiony as described above in the olinic on Day | of each vycle, Patients
who received fubvestrant within 4 weeks of inttiating study treatment will receive fudvestrant 300
mg on Day 1 of cach Cvele starting i Cyele 1

Beginning with Cyele | of Stage H, Amm E (GDC-0077 Dose-CUohort Expansion in
Combination with Palbociclib and Fulvestrant), ¢ycles will be approximately 28 days in length
Patients will receive GDO-U0TT al thelr assigned dose tevel on Days 128 along with
patbocichib PO (orally) QD (datly) on Days 1-21, and fulvestrant vig intranmuseular injection In
the clinic on Days 1 and 15 of Cycle 1. For subsequent cycles {Cyeles 22), patients will
receive fulvestrant via intramuscular injections i the ¢linie approximately every 4 weekas,
Patients who recetved fulvestrant within 4 weeks of inftiating study trestment will receive
fulvestrant on Day 1 of Uyele 1, and approximately every $wesks thereafier,

Patients will take GDOC-HU77 and palbociclib with food per the local prescribing
information for palbocichib. On study visit days, GDO-0077 and palbociclib will be
administered in the clinie and patients should be instrocted (o fast {overnight for'z 8 hours) prior
tothe pre-dose blood deaw. In the event patbociolib administration is held due 1o an adverse
event in a given eycle, the nest dosing eycle should not begin until administration of palbociclib
can be resumed. As such, the current oyele may be extended past 28 days, and the patient may

g
i

continue to receive GDC-0077. Day 1 of the next evele should coveespond to the time point at
which administration of patbociclib is resumed. At that time, patbocichb may be adminastered
with GRC-0077. Fulvestrant will continue to be administered approximately every 4 weeks,
independently from the start of the eyele
Beginning with Cyele 1 of Stage H, Avm F (GDCONTT Dose-Cohort Expansion in

Combination with palbociclib, fulvestrant, and metformin), cycles will be approximately 28
davs in length. Patiemts will receive palbociclib PO QD on Days 1-21 beginning in Cycle 1 and
fidvestrant via intramuscular injection in the clinic om Days 1 and 15 of Cyele 1. For subseqguent

cles (Cyeles 2 2), pationts will receive fulvestrant via intramuscular injections in the clinic
a.ppm’ximataiy every 4 weeks, Patients wheo recetved fulvestrant within 4 weeks of inttiating
study treatment will recoive fudvestrant on Day © of Cycle 1 and approximately cvery 4 woeks

thereafler. In addition, patients will alse receive metforminat a total daily dose of 560 mg

o
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starting at Cyole 1, Day 1, with an increase by 300 mg approximately every 3 days (2 days) as
folerated up to a total daily dose of 2000 mg by Cyele 1, Day 13, Patients will raceive
GDC-Q077T at their assigned dose level starting on Day 13 of Cyele 1. For subseguent cyeles
{Uyele = 23, patients will receive GRC-0077 on Days 1-28,

Patients will take GDCA0077, palbociclib, and metformin with food per the Tocal
preseribing information for patbocichib and metformin, On study visit days, GDU-0077 and
palbociclib will be administered in the clinic and patients should be instructed o fast {overnight
for > R Bours) prior to the pre-dose blood draw. In the event palbooichib administration is held
due to an adverse event in a given oyvele, the next dosing eycle should not begin antil
administration of pathoeielib can be resamed, As such, the awvent eycle may be axiended past
28 days, and the patient may continue to recetve GDC-0077 and metformin, Day | of the next

cyele should correspond to the time point at which administration of palbociclily is resumed, At

that time, palbociclib may be admdaistersd with GDC-0077 and metformin, Fulvestrant will

continue to be adnupisiered approximately every 4 weeks, independently trom the slart of the

ple3  Study Design
This clinical trial is an openelabel, multicenter, Phase 1 study designed to evaluate the

ey
)( )(

safety, tolerabibity, and pharmacokinetios of GDCIHOTT admirdstered ovally as a single agent i
patients with locally advanced or metastatic PIKICd-mutant solid wors, including breast
eancer, and i combination with standard-of-care endocrine and targeted therapies for the
treatment of locally advanced or metastatic PIKFCA-mutant hormone-receptor posttive (HR+}/
hurnan epidermal growth factor receptor 2 negative (HER2-) breast cancer,

Patients will be enrolled in two stages: a dose-escalabion stage (Stage Ty and an
expansion stage (Stage 1}, Patients will be assigned to one of six regimens: GDC-Q077 as g
single agent{ Arm A, GDU-0077 in combination with palbocichily and letrozole {Arm B,
GDC-007T m combination with letrozole {Arm O, GDC-HOTT 10 combination with fulvestrant
{Arm D), GDC-0077 in combination with palbocichib and fulvestrant {Amm By, and
GDC-0077 in combination with palbociehib, fudvestrant, and metformin (Arm F),
Cyele 1 m the dose-escalation cohorts of Arm A will be 35 days in length; all other eycles will
be 28 days in length.

Stage T oses a3+ 3 dosc-escalation design to assess the safety, tolerahility, and
pharmacokinetics of GDRC-0077 administered as a single agent in locally advanced or
metastatic PIR3C d-mutant solid tumors, including breast cancer. The stavting dose of

GDC-O077 in the single-agent dose escalation will be 6 mg. After the dose-Hmiting toxieity
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{(DBLT) evaluation of at least two dose fevels of single-agent GOXC-0077 has been completed in
Arm A and all relevant single-agent safoly and pharmacokinetic (PK) data have been
thoroughly reviewed with the investigators, the safety, tolerability, and pharmacokinetics of
GDRC-0077 administered in combination with the standard-of-care regimen of palbocichib and
fetrozole (Arms Bl or letrozole alone {Arm C) will be evaluated using the same 3 + 3 dose-
esealation design in locally advanced or metastatic FIKICA-mutant HRAHER2- breast
cancer, The starting dose of GRC-0077 in conmbination with pathocichib and letrozole (A By
will be 3 mg, one dose fevel lower than the starting dose in the GDCA0077 single agent dose
gscalation {Arm A} The starting dose of GRO-QOTT in combingtion with letrozele (Arm €}
will not excesd the starting dose of 6 mg in the GDC-O0T77 single-apent dose escalation (A
AYand, based on available PK and safety data, may be lower than the starting dose for Anm A,
During the dose-esealation stage, roborts of 36 p_a.tients each will be evaluated &t c:sm}ai‘ing
administered dose (MAD) for GDC-0077 as asmg‘iz‘: agent and in combination with paibociciib
and letrozele, or letrozols.

To acquire additional PK and satety data, and tumor pharmacodynamic (PD) data related

to the mechanism of action ol GDCOGTT, pationts with locally advanced or metastatic

PIK3C L-onutant breast cancer (Amt A) or PIRSCA-mutant HR+ /HERZ- breast cancer {Arm O)

may be enrolled to backfill cohorts (Stage I, Arm A or C) at dose levels that have been shown
not o exceed MTD based on the dose-escalation eriteria described below, Tumor biopsies
prior to starting treatment and after approximately 2 weeks of pnee daily (D} study treatment
administration ars requived for patients enrolied to backfill coborts. The Sponsor’s decision to
open backfill cohorts at specific dose levels will be based on avatlable PK and safety data.
Backfill cohorts may enroll up to approximately 3 ~ 6 patients per dose level 1o be evaluated
and may not be opened at all dose fevels evaluated iu dose escalation. Additional patients may
be enrofled to replace patienis whose pre-treatment or on-treatment hiopsies have insutficient

tumor tissue, For the purposes of dose-escalation decisions, patienty snrolled in backfill cohorts

wilt not be included as part of the DL T-evaluable population

Onee the MTD or MAD for GDC-0077 in combination with patbooiehb and fetrozole
hay been established (Stage 1, Avm B), approximately 20 additiona patients may be enrolled in
a dose~cobiort expansion (Stage 1L Arm B) fo further assess the safety, tolerability,
pharmacokinetics, and preliminary anti-tumor activity of GDCOO77T administered at or below
the MTD or MAD fo combination with patbocielily and letrozole from Stage Lin locally

advanced or metastatic. PIK 3CA-mudant HR+HER2- hreast cancér
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Once the MTD or MAD for GDC-O0TT in contbhination with letrozole has been
establishad (Stage L Arm O), additional patients may be enrolfed in a dose-cohort expansion
{Stage L, Arm C) to further assess the safety, tolerability, pharmacokinetics, and preliminary
anti-tumar activity of GDC-0077 administered at or below the MTD or MAD in combination
with letrozole fromy Sage Uin locally advanced or metastatic PIK3Cd-mutant HR3HER2-
hreast cuneer,

Onee the MTE or MAD for GIXC-HTT has beon established in Stage 1, Arm C, patients
may be envolled in a dose-cohort expansion (Stage 1, Army D) o assess the safety, tolerability,
pharmacokinetics, and preliminary anti-tumor gotivity of GDC-0077 administored at or below
the MTD or MAD determined in Stage 1, Arm C in combination with fulvestrant in locally
advanced or metastatic PIRICA-mutant HRHERZ - breast cancer. In Stage H A D, the
first & patients envolled (safety run-in) will be evaluated for safety and tolerability during the
first Cvele of treatment (DBays 1-28) prior to enrolling additional patients.

In addition, once the MTD or MAD for GDCO077 has been established in Stage L, Am
B. approximately 20 patients each may be enrolied in dose<cohort expansions {(Stage L, Arm E
and Arm FY to assess the safety, tolerability, pharmacokinetics, and preliminary anti-tumor
activity of GDC-0077 (administerad at or below the MTD or MAD dotermined in Stage |, A
B} in combination with palboeiclib and fulvestrant in locally advanced or metastatic PIK3CA-
mutant HRE HERZ- breast cancer. A Fowill enroll obese and pre-diabetic patients, who
will receive the anti-hyperglyeemic medication metformin starting at Cyele 1, Day 1 and GDC-
(077 starting at Cyele 1, Day 135, Obese and pre-diabetic patients will be defined as those
patients with body mass fndex {(BMD 2 30 kgim® or scresning HbA Lo 2 5.7% at baseline. In
Stage I, Arm E and Arm F, the first 3 patients in each cohort {safety run-in} for a total of 6
patrents will be evaluated for safety and tolerability during the first Cyele of treatment (Days
128} prior to enroliing additional patients 1 either amm,

The study consists of a screening period of up fo 28 days, & treatment perjod, and a
safety follow-up pertod of 30 days, or until invtiation of another anti-cancer therapy, whichever
oceurs first. All patients will be closely monitored for sdverse events throughost the study and
for at least 30 days after the last dose of study treatment, or until inftation of another
anti-cancer thevapy, whichever oceurs first. Adverse events will be graded according to the
National Cancer Institute Conunon Terminology Criteria for Adverse Events (NCTCTCAE),
Version 4.0,

To characterize the PK propertion of GDC-0077, blond samples will be taken at various

time points before and after dosing.
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In the sbsence of upacceptable oxicitics and unequivocsat discase progression as
determined by the investigator, patients may continue treatment with GRC-OU77 uatil the end
of the study.

Dose-Escalgtion Stage: Paticnts will be envolled in the dose-sscalation stage
{Stage I} across three arms,. Cohorts of at least 3 patients sach will be treated at escalating doses
of GDC-007T us a single agent ot as part of a combination regimen o accordance with the
dose~-escalation rles described below, Enroliment of the first 2 patients in all dose-escalation
cohorts will be separated by af least 24 hours. Patients will be closely monitored for adverse
events during a DLT assessment window, The DUT sssessment window for Stage I, Arm A
(GDC-0077 single agent) is defined as Davs 135 of Cyele 1. TheDLT assessment window
for Stage 1, Arm B (GDCHOOT77 1 combination with patbociclib and tetrozole) or Aym C{GDC-
(077 in combination with letrozole) i defined as Days 1-28 of Cyele 1. Adverse events
identified as DLTs, as defined below, will be reported to the Sponsor within 24 hows.

Patients who discontinue from the study prior to completing the DLT assessment
window for reasons other than a DUT will be considerad non-evaluable for dose-escalation
decistons and MTE or MAD assessments, and will be replaced by an additional patient at that
smme dose level, In Stage 1, Arm A, patients who nuiss nwwe than 3 doses of GRC-0077 during
the DLT assessment window for reasons other than a DLT will also be replaced. Patients who
miss more than 3 doses of GDC-0077 or letrozole (Stage 1, Arm B or ), or more than 7 doses
of pathociclih (Stage L Avm B) during the DLT assessment window for reasons other than a
DLT will also be replaced. Patients who receive supportive care during the DL assessment
window that confounds the evaluation of DLTs (not including supportive care described below
as part of the DLT definition) may be replaced at the discretion of the Medical Monitor. To
define the DILT for GROCO07T in combination with pathogiclih and letrorole, patients should
sot be prophylactically prescribed growth factor support during the DLT assessoent window,

Expansion Stage: A numbey of paticnts will be enrolled in the expansion stage
{Stage ). {n Stage I, Arm B, patients with lecally advanced or metastatic PIK3CA-mutant
HR+MHER2~ breast cancer will be treated at or below the GDC-0077 MTD or MAD in
combination with patbociclib and Ietrozole determined i Stage I, Arm B 1o obiain additional
safety, tolerability, and PK data, and preliminary evidence of clindcal activity. In Stage I, Ama
C, patients with Jocally advanced or metastatic PIKACA-motant HRHER2- breast cancer will
be treated at or below the GDOOG7T MTD or MAD determingd i Stage [, Amm Ui
combination with letrozole to obtain additional safety, tolevability, and PK data, and

prefiminary evidence of clinieal sctivity.
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In Stage I, Arm 13, pationts with locally advanced or matastatic PIK3CA-mutant
HRAHER2 - breast cancer will be treated at or below the GDU-G077 MTD or MAD
determined i Stage |, Arm O in combingtion with fudvestrant 1o obtain sdditional safety,
folerability, and PK data, and preliminary evidence of ¢linical activity, o Stage 1L Avn D, the
fivst & patients envolled (safety run-in) will be evaluated for safety and tolerability during the
first Cyele of treatment {Days 1-28} priov to envolling additional patients,

fy Stage 1 Ao B, patients with focally advanced or metastatic PIR3C A-nustant
HR+HER2-breast cancer will be treated with GDC-0077 {at or below the GRC-Q0T7 MTD or
MAD determined in Stage L Arm B) in combination with patbociclib and fulvestrant to obtain
additional safety, tolerability, and PK data, and preliminary evidence of clinical activity, The
first 3 paticnts enrolled (safery run-in) fur a total of & patients between Arms E and F will be
evigluated for safety and tolerability during the fust oycle of treatment (Davs 1-28) prior o
enrolling additional patients.

In Stape H, A F, obese or pre-disbetic paticnts with locally advanced or metastatic
PIK3C A-matant HR/HER2 breast cancer will be treated with GDC-0077 {at or below the
GROC-007T MTD or MALD determiined in Stage L Arm B} in combination with patbocielib,
fulvestrant, and metformin to obtain additional safety, tolerability, and PX data, and preliminary
evidence of chinical activity, Obeseand pre-diabetic patients will be defined as those patients
with BMI 2 30 kg/m® or serecning HhA Lo » 5.79% at baseline. Palbociclib, fulvestrant, and
aretformin will startat Cyele 1, Day 1 and GDC-00T7 will start ar Cyvele 1, Day 15, The first 3
patients envolled (safety run-in) for atotal of 6 patients between Arms B and F will be evaluated
for safety and tolerability during the first Cyele of treatment (Days 1-28) prior to envolling
additional patients,

I the frequency of Grade 3 or 4 toxicitics or other snacceptable toxietties at the mitigd
expansion-stage dose level suggests thaf the safety or tolerability of the selected GDCOOTT
dose in the combination regimen is unacoeptable, acerual at that dose level will be halted and
patients who continue on study trestment-will be allowed to reduce the GDC-0077 dose.
Consideration will then be given to enrolling patients in an expansion cohort at a lower dose

favel.

Exanpled Statistical Methods

Primary Analysis: Safety may be assessed through sununaries of adverse events,
ghanges in laboratory test results, and changes in vilal signs, All patients who receive any

amount of study treatment will be included in the safety analyses.

N
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GDOO07T exposure, including the proportion of patients with dose modificstions, will
be summarized by assigned dose level and cohort.

All collected adverse event dats will be Hsted by study site, patient number, and cycle,
All adverse events cocurring on or after treatment on Day | owill by sununarized by mapped
term, appropriate thesaurus levels, and NCLOTCAE vd (toxicity grade. In addition, alf sertons
adverse events, including deaths, will be listed separately and summarized.

QT data will be analyzed using the E14 guidslines and may include analyses of
central tendency, categorical snalyses, analysis of the relationship bebween drug exposure and
QTAYTe interval changes, and morphologic analyses of ECG wavefonms,

Determination of Sample Sizer The final analysis will be hased on patient data collected
through patient discontinuation or study discontinuation, whichever occurs first. In gengoral,
data will be summarized as warranted, and listings will be used in place of tables when the
samples stves are small, Continuous variables will be sunmmarized asing means, standard

deviations, median, and ranges; categorical variables will be summarized using counts and

percentages.,

This study 1s Imtended 1o obtain preliminary safety, PK, PR, and aetivity information in
the safery-evaluable population. The sample sixes do not reflect any explicit power and type |

error considerations

Although the forepoing invention has been described in some detall by way of
ithustration and example for purposes of clarity of understanding, the descriptions and examples
should not be construed as Hmiting the scope of the iovention. The disclosures of all patent and

entific literatore ciled herein are expressly incorporated in their entivety by referenc
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WE CLATM:

1. A mathod for the {reatiment of cancer in a paticnt comprising administering 2
therapeativally effective amount of a PI3K alpha mhibitor selected from the group consisting of
alpelisih (BYL719), taselisth (GDOOG32), buparhisib (BRMI20), dactolisib (BEZI3S), pictilisib
{GDCOY4 LY, gedatolisib (PF-05212384, PKI-587), HS-173, PIK-T5, A66, YM201636,
omipatisib (GSKZ126438, GSK438), GEK1039613, copaniisib {BAY &0-0846}, apitolisib
(GDCOWBM, voxtalisih (XL.765, SAR245409), serabelisth (MINTH 7, TAK-117, INK1117),
andd Z8TKA74, or ¢ pharmacentically scceptable salt thereof, wherein the patient has been

previously treated with metformin.

2. The method of claim [wherain the PI3K alpha inhilstor Is alpelisib (BYL719)
3 The method of claim | wherein the PI3K alpha inhibitor is administered once per

day to the patient,

4. The method of elaim 3 wherein the therapeutically effective amount of the PIRK
alpha inbibitor is abowt 1 wg to about 15 myg, admbustered once per day,

s The method of claim 4 wherein the therapeutivally effedtive smount of the FIIK
alpha inhibitor §s about 6 mg.

6. The method of clatm 4 wherein the therapeutically effective amount of the PBBK
alpha inhibitor is sbout 9 mg.

7. The method of elaim 1 wherein the patient has locally advanced or metastatic
PIK3CA-mutant solid humors.

8. The method of claim 1 whereln the patient has a cancer selected from the group
consisting of breast cancer, non-siall cell lung cancer, ovarisn cancer, enshywoetrial cancer,
progate cancer, and ulerine cancer.

9. The wethod of clatm B wherein the patient hag breast cancer,

1, The method of elaim © wherein the patient has locally advanced or metastatic
PIKICA-mutant hormone-receplor positive breast cancer,

11, The method of claim 9 wherein the breast cancer is HER 2-negative,

12, The method of claim 1 wherein the patient is further administered palbociclih,

13, The method of claim | wherein the patient is further administered fulvestrant,

14, Themethod of claimy whierein the patient is further adiministered letrozoles,

15, The method of claim § wherein the patient is further administered patbociclib and
fulvestrant,

16, The method of claim | wherein the patient is obese or pre-diabetic,

377
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17. The method of clainy  wherein the dose or regimen of metformin 8 adjusted to
moderate, stabilize, or diminish hyperglycemia in the patient prior to administration of the PI3K

alpha inhibitor.

18, The method of claim 1 whersin the blood sugar lovel of the patient is menitored
during treatment with metformin,

19, The method of claim | wherein the patient is adounistered 5300 g or move of
metforniin daily,

200 The method of claim | wherein the patient is admimistered from SO0 myg to 2000
g metformin datty for about 15 days before administration of the PI3K alpha tuhibitor.

21, The method of claim L wherein the patient is adwministered from SO0 mg 1o 2000
mg moetformin daily beginning with the first dose sdministration of the PI3K alpha inhibitor,

22, The method of vlaim 1 wherein the patient is administered from 500 mg 10 2000
mg metfornin daily for about 15 days before admimmstration of palbociclib and folvestrant,
followed by administration of the PI3K alpha inhibitor.

23, The method of claim | wherein the patient is admunistered matformin,
patboeciclib, and fulvestrant daily for about 15 days before administration of the PI3K alpha
inhibitor.

24, The method of claim 1 whetein the patient is further adminisiered an additional
therapeutic agent selected from the group consisting of an anti-inHlammatory agent, an
inwnunomodulatory agent, chemotherapeotic agent, an apoptosis-enhaneer, a nearotropic factor,
an agent for reating cardiovascudar disease, an agent for treating hver disease, an gnti-viral
agent, an agent for treating bleod disorders, an agent for treating diabetes, and an agent for
treating innnunodeniciency disorders.

25, The method of clatm 34 wherein the additional therapeutic agent is sclecled from
the group consisting of pactitaxel, anastrozolke, exemestane, eyvclophosphamide, epirubicin,
fulvestrant, letrozole, palbocichb, gemeitabine, trastuzumab, trastuzumab emtansine,
pegfilgrastio, filgrastin, lpatinth, tamosifon, docataxel, toremifene, vinoretbing, capecitabing,
and ixgbepilone.

26, Themethod of claim 24 wherein the additional therapeutic agent Is a selective
eatrogen recepior modudator (SERM) or a selective estrogen-receplor degrader (SERD).

27, The mothod of claim 24 wherein the additional therapeutic agent is a CDR 46
inhibitor,

28, The method of claim 27 wherein the CHK 46 whibitor ts selected from
patbooictib, ribociclib, and abemacichib,

29, The method of claim 24 wherein the additional therapeutic agent is a
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phosphoinositide 3-Kinase (FRK)mTOR pathway inhibitor selected from the group consisting
of everolimus, temsirelimus, dactolisib (BEZ2335), alpehstb (BYL719), taselisih (GDCO032 ),
huparsib (BKM120y, BGT226, ipstasertth (GDCOO6R), apitolisib (GDCQIRY), pictilisib
{GDCOB4 1), serabelisibh {MINTHIT, TARSTHT INKTHEZ) INKZE (MENGIZR), O81027, CC-
223, AZDEOSS, SARZA5408, SARZ45400, PRO46S1502, WYE125132, GSK2 126458, 38K~
2636771, BAYS0694a, PF-03212384, SF1126, PXB66, AMG319, Z8TR474, Callol
{idetalisihy, PWT33597, CU-906, AZD-2014 and CUDC-HO7,

30, lse of a therapeutically effective ammount of a FI3K alpha nhibitor selected from
the group consisting of alpelisih (BYLT 19}, tuselisib (GDCH032), im*pzu‘ii&ib {BKM120)
dactolisth (REZ235), pictilisth {GDCO941 ), pedatolisih (PF-OS212 KI-SET). HR-173, PIK-
75, A6, YM201636, omipalisib (GSK2 126458, GSK438), GSK 10359615, copanlisib (BAY 80-
6946}, apitolistb (GDCOUSH, voxtalisib (X765, SAR245409), serabelisib (MINTIT?, TAK-
HEF, INKTULTY, and Z8TKA, or o phamaceotically acceptable salt thereof| i the manufictare
of a medicament for the treatment of cancer, wherein the treatment has previousty Included treatment
with metformis,

At A therapeutically effective amount of a PI3K alpha inhibitor selected from the
group consisting of alpelisib (BYL719), tasclisih (GDOO032), buparlisih (BKM120), dactadisib
{ﬁfﬁ;&ZBb}, picn isib {L;i}(lﬂ?ﬁ%i}, gedamimh (PE03212384, PKIESRT) HS-173, PIK-75, A6G,
apitolisib ((}ULG@SG 3, voxtalisih (XL765, ?33‘3\,&3454&9}, serabelisib {MENTIHT, TAKHT
INKILET), and Z5TK474, or a pharmaceutically acceptable salt thercod, for use in the treatment

of cancer, wherein the treatment has previously imehded treatment with metformin,
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