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Claims

1. Compounds of Formmuia L:

5 wherein:
7Z' isCR'orN;
Z? isCR%or N;
7} isCRYorN;
- ZY isCRYorN;

the structures:
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RY, R*, R®, and R* are indepehdently selected from H, F, CL Br, I, -CN, -COR'®, -CO,R",
15 -CEONRYOR Y ~C(=NR'HNR R, ~C(=0INRR"", -NO;, -NR'*R"",

ene)NR“R}/-NR'H(C;C; alkyleng)NRPR", -NR'(C1~Caalkylenc)OR ¥,

-NR'/(C4#£Cy; alkylene)C(=0)NR'’R"", ~OR'%, =8(0);R"?, ~C(=0)NR'*(C;~Czalkyl-

ene) IR, ~C(=0)NRM(C1~Cyy alkylene)NRC(=0)OR ", —C(=0)NR(C,~C; alkyl-
20 epINRPC(=0)R!, —C(=0)NR'(C,~C}; alkylene)R'®, C;—Cy5 alkyl, C,—Cs alkenyl,

C—Cs alkynyl, C3—Cy; carboeyelyl, Co—Cap heterocyelyl, Cs—Cagp aryl, C1—Cyy heteroaryl,
—{C3—Cy; carbocyclyD—(Ci—Cyy alkyl), —(Co—Cy heterocyclyD)—{Ci—Cy; alkyl), ~(Ce—Coo
aryD}—(C;—Cyz alkyl), ~(Ci—Cyy heteroary)—(Ci—Cy» alkyl), «Ci—Cyz alkylene)HCs-Cry
carbocyclyl), —(Ci—Cy; alkylene)—(Cy—Cao heterocyclyl), ~(Ci—Ciy alkylene)~{C—Cag
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heterocyely)~(Ca—Cyp heterocyelyl), —(Ci—Ch, alkylene)—{Cr—~Cac heterocyclyl)-(Ci—Ciz
carbocyelyl), ~{(Ci~Ciz alkylene)—~(Cy~Cag heterocyclyl)-C(=0)~(Cr~Cyo heterocyclyl),
-(C1-Craalkylene)—Ci~Cyoheteroaryl), ~(C)—Cralkylene)-(Cz—Cooheterocyclyh—~(Ci—€h2
alkyl), «(C\—Cs; alkylene)~(Cs—Cop aryl)—(C;—Ciz alkyl), |(Ci1~Cyz alkylene)—(Ci-Cro
5 heteroaryl)—(C;~Csz alkyl), «(Cy~Ci2 alkylene)-C(=0)~(C2-Cyo heterocyclyl), ACi-Ciz
alkylene)C(=0)OR'’, ~(C,—~C1; alkylene)-NR'°R"!, —{C;~C; alkylenc)NR ZC(=0)R",
—~(C,—C2 alkylene)OR ', ~(C1—Cyz alkylene)-NR'"—(C;~Ci» alkylene)-
aryl), —(C;-Ci alkylene)-NR'*—~(C~C;; alkylene)~(Ci—Cao heterocydlyl), «(Ci—Cr alkyl-
ene)-NR'*~(C,~Cy; alkylene)-NHC(=0)~(C;-C heteroaryl), —(€1-Ci alkylene)-
10 (Ca~Cyo heterocycly)-NR'R', and ~(C1—Cy, alkylene)~(C2Cro heterocyclyl)~(Ci—Crz
alkyl)-NR'R",

1—Cog hetero-

where alkyl, alkenyl, alkynyl, alkylene, carbocyclyl, hegérocyelyl, aryl, and heteroaryl are
optionally substituted with one or more groups indepéndently selected from F, Ci, Br, 1, RIO,
~SR, ~$(O%R', —S(0)NR’R, -NR''R"!, -MR*C(O)R'®, -CO,R'®, ~C(O)R",
15 ~CONR''R!, ox0, and ~OR’®;
A isselected from —C(=0)NR’R®, ~NR’R®, €—Cy aryl, C3~Cyp heterocyelyl and C;—Cao

heteroaryl wherein aryl, heterocyclyl aid heteroaryl are optionally substituted with one or
more groups independently selected’from F, Cl, Br, 1, -CN, ~COR'®, —CO,R",
~C(=0)NR'DOR, ~CENRIRR R Y, ~C(=0)NR'RY, -NO,, -NR'’R",

20 “NRC(=0)R', -NR"2C(=@)OR", -NRC(=0)NR'’R", NR"C(=0)(C,-C1ralkyl-
ene)NRRY, -NR'Y(C;AC1n alkylene)NR''R", NR(C,-Ciralkylene)OR',
NR'}(C,-CryalkylenglC(=ONR R Y, ~OR™, —S(O),R'’, ~C(=0)NR'*(C;~C); alkyl-
ene)NRR™, m(f())NRw(crcu alkylene)NR'*C(=0)OR, -C(=0)NR'(C,~Cy,

: 'alkylene)NRm 4 mO)R1 !l -C=ONR(C—Crz alkylene)R'®, C;—Ciz alkyl, C2-Cs alkenyl,

25 Co-Cs alky

1, C3—Cyy carbocyelyl, Co—Cy heterocyelyl, Cs—Cao aryl, Ci—Cyg heteroaryl,

darbocyelyl), ~(C1—Crs alkylene)—(Co—~Cao heterocyclyl), (Ci—Cyz alkylene)~Co-Cao
heterocyclyl)—~(Cy—Cag heterocyelyl), —(C1—C2 alkylene)—(C;—Cyy heterocyclyl)~(Cs—Ciz
carbooyclyl), —{C1—Ci; alkylene)—(Cr—Cyg heterocyelyh)-C(=0)—(Co—Ca heteroéyclyl),
—(C1~Cy3 alkylene)—~(Ci—Cao heteroaryl), -(C1—Ciz alkylene)—(Cy—Cap heterocyclyl)-
(C1~C1; alkyl), ~(Ci—Cy; alkylene)~(Ce—Cyp ary}~(C1—C; alkyl), «(Ci—Cy2
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alkylene)—~(C;~Cao heteroaryl)—(C1—C;z alkyl), ~(C1—Ciz alkylene)-C(=0)~(Cy—Cx
heterocyclyl), <(Ci—Ci a]ky]ene)C(:O)ORm, ~(Ci—Ciz alkylenc)-NR'R', <(C,-Cp2
alkylene)NRZC(=0)R"’, C;—Cy; alkylene)OR™, -(C)-C;; alkylene)-NR'*~(Cy-
alkylene)—(Cr~Cay heteroaryl), «(C1~Ciz alkylene)-NR'*~C~Cr, alkylene)~(C
heterocyclyl), —(Ci—Ciy alkylene)}-NR~(C;~Cy; alkylene)-NHC(=0)-(CyCas hetero-
aryl), «(C;—C; alkylene)~(Co—Cag heterocyclyl)-NR'’R', and ~(C;~C. lkyiene)_
(Co~Cao hetero-cyclyl)—(C,—Cyy allkyD-NRR™ y

where alkyl, alkenyl, alkynyl, alkylene, carbocyclyl, heterocyclyiyi, and heteroaryl are
optionally substituted with one or more groups independently s cted from F, CL, Br, I, R*,
-8R, —S(ORR'", -NR'R", -NR*C(O)R'%, -CO;,R"’, C, HRY, .CONR'R!", and
_ORI();

is selected from H, and C;—C;; alkyl, optionally subs with one or more groups
independently selected from F, CJ, Br, I, -CN, ~GO;H, ~CONH;, ~CONHCHS, - NH,
~NO3, —N(CHzs),, ~NHCOCH;, ~NHS(O),CH, H, ~QCH;, ~OCH,CHs, —S(0),NH,,
and ~S(0),CH; /

is sclected from Cy~Cyz alkyl, C3—Cyp o3 cyclyl, Cy~Cyo beterocyelyl, C,—Cyp heteroaryl,
and Cg—Cyg aryl, each optionally subs uted with one or more groups independently
sclected from F, CL, Br, I, -CHs, ~ “H,OH, ~CH,CsHs, —CN, —CF3, ~CO-H, ~C(O)CH,,
—NH;, —=NO3, ~N(CH3),, ~NH¢Z CH},, ~NHS(0),CHs, —OH, oxo0, —OCHj, ~OCH;CHj,
~S(0),NHz, -8(0),CH;s, —¢ (=0)NR'*(C,~Cy, alkylene)NR'’R, phenyl, pyridinyl,
tetrahydro-furan-2-yl, 2,3 di'hydro-benzofuran-%yl, 1-isopropyl-pyrrolidin-3-yimethyl,
morpholin-4-yl, pipe; 'inui-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-3-one,
pyrrolidin-1-yl, tl 'orpholin—4—yL S-dioxothiomorpholin-4-yl, -C=CR",

-CH=CHR", 3 A ~C(=0NR'R"; or

R’ and R® togethg 'with the nitro gen atom to which they are attached form Cy~Cyo heterocyclyl

2 i, pyridin-4-yl, pyridin-3-yl, pyrimidin-2-yl, pyrazin-2-yl, tetrahydrofuran-carbonyl, 2-

y ethoxy-vphenyl, benzoyl, cyclopropylmethyl, (tetrahydrofuran-2-ylymethyl, 2,6-dimethyl-

morpholin-4-yl, 4-methyl-piperazine-carbonyl, pyrrolidine-1-carbonyl, cyclopropanecarb-
onyl, 2,4-difluoro-phenyl, pyridin-2-ylmethyl, morphelin-4-yl, -CN, —CF3, —-CO:H,
—CONH,, -CONHCH3, ~CON(CH3),, -COCF;3, -COCHa, -COCH(CHj3)2, -NO,, NHCH;,
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—N(CH3)z, -N(CH;CHa),, -NHCOCH3, -NCH3;COCH3, -NHS(0),CH;, —OH, —-OCHs,
~OCH;CHs, -CH,OCH;, ~-CHyCH,OCH;, ~CH3S(0),NHCH3;, ~CH,S(0),CH.CHa,
—S(0);NHCHjs, —S(O)CH,CHs, -S(0);NH;, -S(03N(CHa), and —S(O)CHs;
R', R and R" are independently selected from H, C;-Ciy alkyl, (C;-Cz alkylene)-(C,-

35 heterocyclyl), -(C,-C; alkylene)-(Cs-Cyg arvl), -(C1-Cyz alkylene)-(Cs-Cy» carbogaiclyl),
Cy—Cs alkenyl, C,—Cs alkynyl, C3—Cy» carbocyclyl, Co~Cop heterocyclyl, Co—ro aryl, and
Ci~Cy heteroaryl, each of which are optionally substituted with one or mefe groups mde-
pendently selected from F, Cl, Br, 1, -CH;, ~-CH,CH,, -CH(CH3),, -CH;OH, -CH,OCHs,
-CH,CH,OH, -C(CHs).0OH, -CH,C(CH;),0H, -CHCH(CH3)OH, -€H,CO;H,

10 -CH,CO,CHs, ~CHNHa, -(CH2):N(CHa),, -CH2CsHs, -CN, -CE4, -CO,H, -C{O)CH;,
-C(O)CH(OH)CHs, -CO,CH3, -CONH;, -CONHCH;, -CON#CH3)2, -C(CH:z),CONH,,
-NH:, -NO,, -N{CHs)., -N(CH3)C(CH3),CONH,, -N(CHACH,CH,S(0),CH3, -NHCOCHa,
-NHS(0),CHas, =0 (ox0), -OH, -OCH,;, -OCH,CH3;, -OCH,CH,0H, ~OP(O)}OH),, ~SCH3,
—-S(0),CH3;, —S(0),NH,, -S(0);N{CHas)3, -CH,S(();NHCH3;, -CH,S(0),CH,CHs,

15 —S(0),NHCH3, -S{0),CH,CHjs, pyrrolidin-1-yf, 2-oxopyrrolidin-1-yl, cyclopropyl,
cyclopentyl, oxetanyl, 4-methylpiperazin-14yl, and 4-morpholinyl; or

R'* and R"" when attached to a nitrogen atonyfogether with the nitrogen atoms to which they are
attached form a C;—Cag heterocyclyring or C;—Cyo heteroaryl cach of which are optionally
substituted with one or more o.-n' independently selected from F, ClI, Br, I, ~CHs,

20 ~CH,0H, ~CH,CgHs, ~CN, ACFs, ~CO2H, ~CONH,, ~CONHCH3, ~NO,, ~N(CH)s,
~NHCOCHs, ~NHS(0),£H;, ~OH, oxo, ~OCH;, ~OCH2CH;, ~5{(0):NH;, -8(0),CHs,
-CH(CHs);, -CH2CF3/~CH>CH,OH and -C(CH3).OH; and

R" s selected from H¢F, CL, Br, I, -CH;, ~CH2CH;, —CN, ~CF3, ~CH,N(CHz)a, ~CH,OH,
—CO,H, -CON,, ~CON(CHs),, ~NO,, and —S(0),CHs.

25 2. The compoyfids of claim 1 wherein Z' is CR'; Z* is CR*; Z* is CR'; and Z* is CR",
3. The coffipounds of claim'1 or 2 wherein B is a structure of formula (a), (b), (d), (¢), (f) or (g).

4. The compounds of any one of claims 1 to 3 wherein A is ~C(=0)NR’R® wherein R is CH;

£ad R is phenyl substituted with one or more F or a group of formula (i1), (1), (iv), (v) or {vi):
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8. A pharmaceutical composition comprised of a compound of any one of claims 1 to 7 and a

pharmaceutically acceptable carrier, glidant, diluent, or excipient, optionally further comprising

an additional therapeutic agent selected from a chemotherapeutic agent, an anti-inflammatory ,
agent, an immunomodulatory agent, a neurotropic factor, an agent for treating cardiovascul
disease, an agent for treating liver disease, an anti-viral agent, an agent for treating bloog ’

disorders, an agent for treating diabetes, and an agent for treating immunodeficiencydisorders.

9. A method of treating cancer in a mammal comprised of administering to said’marmmal a

therapeutically effective amount of a compound of any one of claims 1 to
10. The use of a compound according to any one of ¢laims 1 to 7 for ating cancer.

11. The use of a compound according to any one of claims 1 to | ¥in the manufacture of a

medicament for the prophylactic or therapeutic treatment of gancer.

12. A compound according to any one of claims 1 to 7 fr use in the prophylactic or therapeutic

treatment of cancer.

13. A kit for treating a P13K-mediated condit, comprising (a) a first pharmaceutical

composition comprising a compound of a  one of claims 1 to €; and (b) instructions for use.
14. A process for the preparation of g/€ompound according o ary one of claims 1 to 6

15. The invention as hereinbef described.
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Claims

1. A compound having the structure:

Br O\>
N

N/

Ho O

2. A pharmaceutical composition comprised of a compound of claim 1 and a pharmaceutically
acceptable carrier, glidant, diluent, or excipient, optionally further comprising an additional
therapeutic agent selected from a chemotherapeutic agent, an anti-inflammatory agent, an
immunomodulatory agent, a neurotropic factor, an agent for treating 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 immunodeficiency disorders.

3. The use of a compound of claim 1 in the manufacture of a medicament for the prophylactic or

therapeutic treatment of cancer.

4, A compound of claim 1 for use in the prophylactic or therapentic treatment of cancer.

5. A kit for freating a PI3K-mediated condition, comprising (a) a first pharmaceutical

composition comprising a compound of claim 1; and (b} instructions for use.

6. A process for the preparation of a compound according to any one of claims 1 to 6.
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