
-SOr-Ci-e aJkyl; 

m is 0 or 1; and 

n is 0, 1, 2, 3, or 4; 

wherein each alkyl, alkylene, heteroalkylene, alkenyl, alkenylene, 
12 3 heteroalkenyiene, alkynyl, cycloalkyl, aryl, aralkyi, heteroaryl, and heterocyclyl in R , R , R , 

R4, R6, Rx, Rla, Rlb, Rlc, RId, R5a, R5b, R5c, R5d, R5e, R5f, and R5g is optionally substituted with 

one or more, in one embodiment, one, two, three, or four, substituents Q. wherein each 

substituent Q is independently selected from (a) oxo, cyano, halo, and nitro; (b) Ci_6 alkyl, 

C2-6 alkenyl, C2-6 alkynyl, C3.10 cycloalkyl, C6-14 aryl, C7-is aralkyi, heteroaryl, and 

heterocyclyl, each of which is further optionally substituted with one or more, in one 

embodiment, one, two, three, or four, substituents Qa; and (c) -C(0)Ra, -C(0)0Ra, 

-C(0)NRbR°, -C(NRa)NRbRc, -ORa, -0C(0)Ra, ~0C(0)0Ra, -0C(0)NRbRc, 

-OC(=NRa)NRbRc, -0S(0)Ra, -0S(0)2Ra, -0S(0)NRbRc, -0S(0)2NRbRc, -NRbR°, 

-NRaC(0)Rd, -NRaC(0)0Rd, -NRaC(0)NRbRc, ~NRaC(=NRd)NRbRc, -NRaS(0)Rd, 

-NRaS(0)2Rd, -NRaS(0)NRbRc, -NRaS(0)2NRbRc, -SRa, -S(0)Ra, -S(0)2Ra, -S(0)NRbRc, 

and -S(0)2NRbRc, wherein each Ra, Rb, Rc, and Rd is independently (i) hydrogen; (ii) 

C1-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-K) cycloalkyl, C(Vi4 aryl, C7.15 aralkyi, heteroaryl, or 

heterocyclyl, each of which is further optionally substituted with one or more, in one 

embodiment, one, two, three, or four, substituents Qa; or (iii) Rb and R° together with the N 

atom to which they are attached form heterocyclyl, which is further optionally substituted 

with one or more, in one embodiment, one, two, three, or four, substituents Qa; 

wherein each Qa is independently selected from the group consisting of (a) 

oxo, cyano, halo, and nitro; (b) Cj_6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3.10 cycloalkyl, 

Cg-14 aryl, C7.15 aralkyi, heteroaryl, and heterocyclyl; and (c) ~C(0)Re, -C(0)0Re, 

-C(0)NRfRg, -C(NRe)NRfRg, -OR", -0C(0)Re, -0C(0)0Re, ~OC(G)NRfRg, 

-OC(=NRe)NRfR2, ~0S(0)Rc, -0S(0)2Re, -0S(0)NRfRg, -0S(0)2NRrRg, -NRfRg, 

-NReC(0)Rh, ~NRcC(0)0Rh, -NReC(0)NRfR8, -NRcC(=NRh)NRfRs, -NRcS(0)Rh, 

-NReS(0)2Rh, -NReS(0)NRfRg, -NReS(0)2NRfRg, ^SRC, -S(0)Re, -S(0)2Re, -S(0)NRfRg, 

and -S(0)2NRfRg; wherein each Re, Rf, Rg, and Rh is independently (i) hydrogen; (ii) 

C1.6 alkyl, C2.6 alkenyl, C2-6 alkynyl, C3.10 cycloalkyl, C6-14 aryl, C7.15 aralkyi, heteroaryl, or 

heterocyclyl; or (iii) Rf and R8 together with the N atom to which they are attached form 

heterocyclyl. 
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rOOOSal in a first aspect, there is provided a compound of Formula I: 

R1 

Rl 
\ I w 

>6 

,3 X^Y R5NdR5e 1V\^ X A (H-^/R5C 

o^y H R5S R5b 
R4 

ID 
or an cnantiomer. a mixture of eriantiomers. a mixture of two or more diastereomers, or an 

isotonic variant thereof: or a nharmaceuticallv acceptable salt, solvate., or hydrate thereof: 

wherein: 

X, Y. and Z are each independently N or CRX. with the proviso that at least 
V two of X. Y, and Z are nitrogen atoms: where R is hydrogen or CM, alkyl; 

- 'j 

R and R" are each independently (a) hydrogen, cyano. halo, or nitro; 

alkyl. CN-n alkenyl C?_/> alkynyl, CS.m cycloalkyl. C<s_i4 aryl, C?.H aralky 

or heterocyclyl: or (c) -C(Q>R'". -CfCnOR1". -C(OiNRlbRlc. -C(NRII")NR"'R'C. ̂ ORia, 

-OaOIR", -OCfCrtOR". -OC(Q)NR"'.R'C. -OCf=MRl'')NR">Rlc. -0S(0)R". -OSfCXbR". 

^OS(Q)NRlbR''!. -OS(Q')-)NRibR'c. -NR^R1'. -NR'"CfO)Rul. -NR"C{QK)Kld. 

-NR1"€(0)NRlbRk. -NR"Ci"=NRkl)NK'hR'c. -NR"S(0)R"'. -NR"S(ObR'<i. 

-NR'"S(OWR"'R'C. -NR""'S(0)^NR"'RIC. -SR1", -SfO'lR"1. -SiO),R'". -S(0)NR.'bRlc. or 

~S{Q)-iNRlbR1'': wherein each R1", R'°. Rlc. and R'° is independently fi) hydrogen; 

(ii) Cj.f, alkvl, Cl.r, alkenyl. a 3.10 eveiOaiK VI. Wi_) 4 di VI. -[ 5 

or heterocvcly]; or (iii) Rlh and Rlc together with, the N atom to which they are attached form 

heterocyclyl: 

R ' and R4 are each independently hydrogen oi - Ci.6 alkyl; or R' and R4 are 

linked together to form a bond. €ialkvlene. Ci.f, heleroalkvlene. C?-6 alkenvlcne, or 

C?-ft heteroalkenvlene; 

R''5 is (a) hydrogen or halo; (b) Ci.^ alkvl. €•?_/-, alkenvL €?../, a 

C^-m cyeloalkvL C^-u aryl €7-H aralkyi. heteroaryl. or heterocyclyl: or (c) -C(Q)R 

-C(Q)QRla. -C(Q)NRtbR!l -CfNRla)NRlbRlc, -ORla, -QC{Q)Rla, -OC(Q)ORla, 

-OCfO)NR!hRlc, -OC(=NR1 a)NR'bR1 c. -OS(Q)Rl\ -OS(OV>Rla, -0S(0)NRlbRlc., 
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-VIMXJ,oaix 'R'c, -NR'"R'C. -Nft"aOsRkl. -NR"CfOX)R1'1.-NR1" 

-NR"'Cf=NR"1)NR'bR'c.-NR"'S(0)Ru{,-NR"'S(0),R111. -NRlaSfO)NRlbRk. 

-NRlaS(Q')-iNR'bR'c, -SR1". -SCOIR1". -SfO'bR1". -S(C))NRlbR'c. or-SiO),NR"'Rlc: 

R* is (a) halo; (b) €i-<% alkvl. C?j, alkenyl. C->A alkynvt, Ci-m 

2J-i•< aralkyi. heteroaryl. or heterocyclyl: or (c*[ -C(Q)R'". —CfO'lOR1*', 

-gO)NR'bRk. -CfNR'")NR'bRlc. -0Rla. -OCiOtt". -OCfCftQR1". -OCfO)NR"'R'":. 

-OCf=NR")NR'bR-0S(~0)R'". -OStO'bR1". -OSfO)NR"-Rlc. -OSfO)2NR'bRk -NR'"R' 

NR'aC(0)Rk'. -NR'"C(OK?Rkl. -NRlaC(Q')NR"'R'c. -NRl"C(=NR''')NR'bRlc. 

-NR'aSfOm'd. -NR1aSCO>)Rld. -NR1 aS( Q)NR1 bR1 c. -N R1 "SfQRNR'hRk'. -SRla. «» 

S(0)NRlbRu'. or~~S<ORNR'bRic; 

'R5'" is -(CR5'R5g)n-jCi-..i4 

Rx1 and R:"' are each independently (a) hydrogen or halo; un c,,jiifij r. 

C?~6 alkenyl. Ow-, alkvnvl.. cycioalkvL 

or (c) -CfO)Rla. ~~OQ)ORbi. -^-CfO)NRlbRic. ^C(NRi;i)NR'°Ru:.-OR'a. -OC(Q)Rl 

-QCfO)ORia. -QC('Q)NRihRlc, -QCf=NRla)NR'bRic. -~QS(0)RSa. OS(QbRia. 

-OSfO)NRlbRU:, -QSfO).NRlbR]c. -NRlbRlc. --NRlaCrQ)Rld, -NRlaaOK)R'd. 

-NRjaCf(3)NRlbR!c.-NRkia-NRld)NRibRie^NRlaS(Q)R[d^NRlaSrO^Rkl 

~NRlaSfO)NRlbRic, -NRlaS(OV>NRlhRlc. -SRU\ -S(Q)Ria. -S;OkR!a. -S(Q)NRibRk:. or 

RM and R" are cach independently (a) hydrogen or halo: i m i,«-6_a 

C-?-A alkenyl CX* alkvnvl C~>.jo cycloalkyl Q,, 14 aryl C7.1S aralkyi heteroaryl or heterocyclyl: 

or I'c) -CfO)Rla. -CfQ)OR'". -C(Q)NR.'t,R'c. -C(NR'")NRlbR'c. -OR.'". -OCfOIR'". 

-OCCO)ORla. -0C{Q)NR"'R";. -OC(=NR "WRV0. -OS(0>R". -OSfORR1". 

-0S(0)NR.'bR'c. —OS(Q)-?NR.'bR[c. -NR'hRlc. -NR'"CfO)RkI. -NR"C(0~)0R"1. 

~N'RlaC(0)NR"'Rlc. ~NR'"C(=NR"')NR"'RIC. -HRlaS(0')Rld, -NR"'S(0~)-,R"'. 

-NR"Sft))NRlbRk. -NR1 "S(ObNRlbR'c. -SR1". -S(Q1Rla. -SfOMt'a. -S{Q)NRibRlc: or 
bRk; or (a) when one occurrence of R31 and one occurrence of R5e are attached to 

the same carbon atom, the R3 and R~s together witli the carbon atom to which they are 

attached form a Cvm cycloalkyl or heterocyclyl: 

R(> is hydrogen. C;alkvl -S-Cialkyl -S(Q)-Ci.6 alkvl or 

-SO-^-Ci-6 alkyl 

ii is 0 or 1: and 

n is 0. I. 2, 3. or 4: 
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wherein each alkvl. alkvlene. heteroalkvlene. alkenvl. aikenylene, 
| O 'I hcteroaikenvleri.e, alkvnvl cycloalkyl, aryl aralkyi heteroaryl, and heterocyclyl in R , R~. R , 

K4, R'\ Rx, Ria, Rih. R1e, Rkl. R5a. R5h. R:k. R5d. R 'l R5f, and R5g is optionally substituted with 

one or more, in one embodiment, one, two, three, or four, substituents 0, wherein each 

substituent 0 is independently selected from (a) oxo. cyano, halo, and nitro; (h) Ci_.f, alkyl. 

C?.ft alkenyl C?.* alkynyl C.I.in evcloalkvl C^.j& aryl C-_i> aralkyi heteroaryl and 

heterocyclyl. each of which is further optionally substituted with one or more, in one 

embodiment, one, two, three, or four, substituents Qa; and (c) ~ CfQ'sR^ -C(Q)ORa, 

-C(Q)NRbRc. -CfNR')NRbR''. -OR!1. -OCCOIR". ~OC(Q)OR°. ~OC(Q)NRbRc. 

~OC(=NR")NRbR''. -OS(C))Ra. -QS((TbRa. -0S(0)NRt,Rc. -OSrOVNRV. -NRbRc. 

~NR"C(Q)R''. -NR"C(0)0R". ~NR"CfO)NRbRc. ~NRaC(=NRJ)NRbR<:. -NR"S(Q).Rd. 

-NR3S(OVRd.. -NR"SfO)NRt>Rc. -NR"S(Q),NRbRc. -SR". -S(Q)R1'. -S(OV>R". -S(Q)NRbRc. 

and ~S(Q)^NRbRc, wherein each R", Rb. R.1". and R.d is indenendentiy (i) hydrogen: 

(ii) Cj-6 alkyl, alkenyl €•).(, alkvnvl Cvu> cycloalkyl. Cs.u aryl C-?_^ aralkvl. heteroarvl 

or heterocyclyl each of which is further optionally substituted with one or more, in one 

embodiment, one, two, three, or four, substituents Qa; or (iii) Rb and 1C together with the N 

atom to which thev are attached form heterocyclyl which is further optionally substituted 

with one or more, in one embodiment, one, two, three, or four, substituents O'l 

wherein each O" is independently selected from the group consisting of (a) oxo. 

cyano. halo, and nitro; (b) C t,6 alkvl CX, alkenyl Co_f, alkvnvl Cyso cycloalkyl Q,.u aryl 

C7-15 aralkvl heteroaryl and heterocyclyl; and (c) -C(Q)Rl -C(OK)R'. -CjO)NR!R% 

-C(NRe1NRfRg. -0R\ -OC(Q1Re. X)CfQ)ORe, --QC(Q)NRrR'\ ^QC(=NRe)NRrRl 

-OSfO)Rl -OS(OloRl --QS(Q)NRFRg, -OSfO):)NRrKg. - NRrRs. -NRcC(Q)R1l 

-NR'CfOQR1', -•NReC(OYNRiRg. -NRcC(=NR1l)NRtRg. -NReSfO)Rh. -NRcS(GRRh, 

~NReS(Q)NRfRg, -NReS(0)?NRfR&. -SRe, -SfO)Rl -S(Q)?Re, -SfO)NRrKg. and 

-S(0)-;NRiRg: wherein each Rl Rf. R-. and R1' is independently (1) hydrogen; (ii) C,alkvl. 

C-2-f> alkenyl C?,6 alkynyl evcloalkvl Gs_u aryl CT-IS aralkvl heteroarvl or heterocyclyl 

or (iii) R' and Rg together with the N atom to which thev are attached form heterocyclyl 

[0006] In one embodiment, m is 0; and R5a and R5b are each independently (a) halo; 



(b) Ci-6 alkyl, C2-6 alkenyl, C2-6 alkynyl, C3-10 cycloalkyl, C6-14 aryl, C7-15 aralkyi, heteroaryl, 

or heterocyclyl; or (c) -C(0)Rla, -C(0)0Rla, -C(0)NRtbRlc, ~C(NRIa)NRlbR,c, ̂ ORla, 

-0C(O)Rla, ~0C(0)0Rla, -0C(0)NRIbR,c, -OC(=NRla)NR,bRlc, -0S(0)Rla, -0S(0)2Rla, 

-0S(0)NRlbRlc, -0S(0)2NRlbRlc, -NRlbRlc, -NRlaC(0)Rld, -NRlaC(0)0Rld, 

-NRlaC(0)NRlbRlc, -NRlaC(=NRld)NRlbRlc, -NRlaS(0)Rld, -NRlaS(0)2Rld, 

-NR1*S(0)NRlbRlc, -NRlaS(0)2NRlbRlc, -SRla, -S(0)Rla, -S(0)2Rla, -S(0)NRlbRlc, or 

-S(0)2NRlbRlc. 

[0007] Also provided herein are pharmaceutical compositions comprising a 

compound disclosed herein, e.g., a compound of Formula I, or an enantiomer, a mixture of 

enantiomers, a mixture of two or more diastereomers, or an isotopic variant thereof; or a 

pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof; and one or more 

pharmaceutically acceptable excipients. 

rOOOTa] ID a second aspect, there is provided a pharmaceutical composition comprising 

the compound as defined above, or an enantiomer. a mixture of enantiomers. or a mixture of 

two or more diastereomers thereof: or a pha.rmaceittiea.11v acceptable salt, solvate, or hydrate 

thereof: and one or more pharmaceutical!y acceptable excipients. 

[0008] Furthermore, provided herein is a method for treating, preventing, or 

ameliorating one or more symptoms of a PI3K-mediated disorder, disease, or condition in a 

subject, comprising administering to the subject a therapeutically effective amount of a 

compound disclosed herein, e.g., a compound of Formula I, or an enantiomer, a mixture of 

enantiomers, a mixture of two or more diastereomers, or an isotopic variant thereof; or a 

pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. 

[0009] Provided herein is a method for treating, preventing, or ameliorating one or 

more symptoms of a PI3K8-mediated disorder, disease, or condition in a subject, comprising 

administering to the subject a therapeutically effective amount of a compound disclosed 

herein, e.g., a compound of Formula I, or an enantiomer, a mixture of enantiomers, a mixture 

of two or more diastereomers, or an isotopic variant thereof; or a pharmaceutically acceptable 

salt, solvate, hydrate, or prodrug thereof. 
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[0010] Provided herein is a method for treating, preventing, or ameliorating one or 

more symptoms of a proliferative disease in a subject, comprising administering to the 

subject a therapeutically effective amount of a compound disclosed herein, e.g., a compound 

of Formula I, or an enantiomer, a mixture of enantiomers, a mixture of two or more 

diastereomers, or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, 

hydrate, or prodrug thereof. 

fOQlOal In a third aspect, there is provided the use of a compound as defined above or 

the pharmaceutical composition as defined above in the manufacture of a medicament for the 

treatment, prevention, or amelioration of one or more symptoms of a PBK-mediated disorder, 

disease, or condition in a subject. 
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[0011] Provided herein is a method for modulating PI3K activity, comprising 

contacting a PI3K with an effective amount of a compound disclosed herein, e.g., a 

compound of Formula I, or an enantiomer, a mixture of enantiomers, a mixture of two or 

more diastereomers, or an isotopic variant thereof; or a pharmaceutically acceptable salt, 

solvate, hydrate, or prodrug thereof. 

[0012] Provided herein is a method for modulating PI3K5 activity, comprising 

contacting PI3K5 with an effective amount of a compound disclosed herein, e.g., a compound 

of Formula I, or an enantiomer, a mixture of enantiomers, a mixture of two or more 

diastereomers, or an isotopic variant thereof; or a pharmaceutically acceptable salt, solvate, 

hydrate, or prodrug thereof. 

[0013] Provided herein is a method for selectively modulating PI3K5 activity, 

comprising contacting PI3K5 with an effective amount of a compound disclosed herein, e.g., 

a compound of Formula I, or an enantiomer, a mixture of enantiomers, a mixture of two or 

more diastereomers, or an isotopic variant thereof; or a pharmaceutically acceptable salt, 

solvate, hydrate, or prodrug thereof. 

fOOl3a1 In a fourth aspect, there is provided an in vitro method for modulating PL3K 

enzymatic activity, comprising contacting a PI3K enzyme with the compound as defined 

above or the pharmaceutical composition as defined above. 

DETAILED DESCRIPTION 

[0014] To facilitate understanding of the disclosure set forth herein, a number of 

terms are defined below. 

[0015] Generally, the nomenclature used herein and the laboratory procedures in 

organic chemistry, medicinal chemistry, and pharmacology described herein are those well 

known and commonly employed in the art. Unless defined otherwise, all technical and 

scientific terms used herein generally have the same meaning as commonly understood by 

one of ordinary skill in the art to which this disclosure belongs. 
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[0016] The term "subject" refers to an animal, including, but not limited to, a primate 

(e.g., human), cow, pig, sheep, goat, horse, dog, cat, rabbit, rat, or mouse. The terms "subject" 

and "patient" are used interchangeably herein in reference, for example, to a mammalian 

subject, such as a human subject, in one embodiment, a human. 

[0017] The terms "treat," "treating," and "treatment" are meant to include alleviating 

or abrogating a disorder, disease, or condition, or one or more of the symptoms associated 


