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B.ENZOXAZEPIN PIIK INHIBITOR COMPOUNDS AND METHODS OF USE

The disclosureinvention relates penerally to compounds with anti-cancer activity and more specifically 1o

compounds which inhibit PI3 kinase activity. The disclosureinvention also relates to methods of using the
compounds for in vitro, in situ, and in vive diagnosis or treatment of mammaiian cells, or

associated pathological conditions.

The present disclosureinvention provides benzoxazepin compounds, and pharmaceutical formulations

‘thereof, which are potentially useful in the treatment of diseases, conditions and/or disorders

modulated by PI3 kinases.

The present disclosure provides compounds of Formula 1

including stercoisomers, geometric isomers, tautomers, or pharmaceutically acceptable salts

. - . " 3. . [: E '
thercof, wherein: 7' is CR' or N; 7% is CR*orN; 27 is CRor N; 2 is CRor Ny and B is a
pyrazolyl, imidazolyi, or triazolyl ring fused to the benzoxazepin ring. The vatious substituents

are as defined herein.

More specifically, the present disclogureizventian provides compounds of Formula I:

stercoisomers, geometric isomers, tautomers, and pharmaccuticalty acecptabic salts thereof,
whereln:

7' s CR'orN;

72 s CR*or N;

78 isCRYor N,
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(;~Cap heteroaryl, each of which are optionally substituted with one or more groups
ind.eperidenﬂy selected from F, Cl, Br, I, -CHs, -CH;CHs, -CH(CHi ), -CH,OH, -CH,0CHa,
-CH,CH,OH, -C(CH3)%0H, -CH,C(CH,),OH, -CH,CH(CH;)OH,
-CH,CO,H, -CH,CO2CHs, -CHoNH;, -(CH)N(CHs )z, ~CH2CeHs, -CN, -CF3, -COH,
-C(0)CH;, -C(O)CH(OH)CH3, -CO,CH;, -CONHy, -CONHCH;3, -CON(CHa )z,
-C(CH1),CONHy, -NHz, -NOy, -N(CHs), -N(CH3)C(CH;),CONH.,
-N(CH;)CH,CHS8(0),CHs, -NHCOCH;, “NHS(0),CHs3, =0 (oxo), -OH, -OCHs,
_OCH,CH;, ~OCH;CH,OH, ~OP(O}OH), ~SCH3, —S(0)2CHs, -3(Q)NHz,
-S(0),N(CHz),, ~-CH2S(0)NHCH3, —CH2S(0),CH,CHa, —S(O),NHCH;,
-§{0)2CH;CHs, pyrrolidin-1-y}, 2-oxopyrrolidin-1-yl, cyclopropyl, cyclopentyl, oxetanyl,
4-methylpiperazin-1-yl, and 4-morpholinyl; or

210 and R'! when attached to a nitrogen atom together with the nitrogen atoms to which they are
attached form a Co—Ca heterocyclyl ring or C—Cao heteroaryl each of which are optionally
substituted with one or more groups independently selected from F, CL, Br, 1, —CHa,
~CH,OH, ~CH,C¢Hs, —CN, —CF3, “CO,H, —-CONH,, ~CONHCH;, —INO2,
-N(CH3),, -NHCOCHS, ~NHS(0),CHa, —OH, ox0, “OCHj, ~OCH,CHs, —S(O)NH,,
_§(0),CHj, -CH(CHs),, -CH,CF;, -CHCH,OH and -C(CH;);OH; and

R® s selected from H, F, Cl, Br, 1, -CHs, ~CHCHj, ~CN, —CF3, ~CHN(CH:)2, ~CH20H,
—CO,H, —CONH;, -CON(CHs)z, -NO2, and —5(0)2CHa.

More specifically, the present disclosureinvention provides compounds of Formula L

7 O

1
7
s
I &% i

RO
stereoisomers, geometric isomets, tautomers, and pharmaceutically acceptable salts thereof,
wherein:
7z isCR'orN;
7r s CRYor N;
7} isCRPorN;
7¢ sCR'orN;
B isapyrazolyl, imidazolyl, or triazolyl ring fused to the benzoxepin ring and selected from

the structures:
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~C{0)CHs, ~C(0)CH(OH)CHs, —C0,CH,, ~CONH,, -CONHCH3, ~CON(CHz),
~C(CH;3),CONHy, -NHa, -NO», ~N(CHa ), ~N(CH:z)C(CH,),CONHy, -
N(CH;3)CH,CHaS(0)CHa, _NHCOCH;, -NHS(0);CHs, =0 (ox0), ~OH, ~OCHs, -
OCH,CHs, ~OCH,CH,0H, ~OP(0)(OH)2, —SCH, ~8(0),CH;, ~S(O},NH,, -
S(0),N(CHa)z, -CHpS(0).NHCH3, ~CH,S(0);CH2CHs, —~S(O)2N}E~1CH3, -$(0),CH,CHs,
pyrrolidin-1-yl, 2-oxopyrrolidin-1-yi, cyclapropyl, cyclopentyl, oxetanyl, 4-methyl-

piperazin-1-yl, and 4-morpholinyl; or

R0 and R together with the nitrogen atom to which they are attached form a Co—Cap hetero-

eyclyl ring or C1—Cag heteroaryl each of which are optionally substituted with one or more
groups independcntiy selected from F, Cl, Br, I, -CH;, ~CHOH, —CH,CsHs,

~CN, —CF3, ~CO,H, —~CONH,, ~CONHCH3, “NO;, ~N(CHjz)z, -NHCOCHs,
_NHS(0),CHs, ~OH, oxo, “OCH3, ~OCHCHa, —S(0)NHz, ~S(O),CHs, ~-CH(CHa),
-CH,CF;, -CH,CH,0H and -C(CH3);0H; and

is selected from H, F, CL, Br, I, ~CHs, ~CHzCHs, —CN, —CFs, —CHN(CH;)z, ~CH20H,
-.CO,H, ~CONH,, ~CON(CHa)s, ~NO;, and ~5(0).CHs.



Sa

In & first aspect, there is provided compounds of Formula It

stereoisomers, geometric isomers, fautomers, and pharmaceutically acceptable salts thereof, -

wherein:
7' s CR'or N
7' sCRPorN;
7®  isCRYorN;
Z* isCRYorN;
B isa pyrazolyl, or imidazolyl ring fused to the benzoxepin ring and selected from the
structures.
iy ..-TN
,&% »:&N N N nf\(w
LY @, A LN @), A0
Nmn\ N== N N
A A A A

“{”\i_g* (8),
A

R' R* RY, and R* are independently selected from H, F, CI, By, I, -CN, ~COR'®, ~CO,R'°,

-C=0INRGOR Y, ~C=NRIONR R, ~C=0)NR'IR", -NO,, -NR¥R ',
NRECE=OR', -NRZCE=O)ORY, -NRPZCEOINRTR, -NR *C(=0)(C | ~Caalkyl-
ene)NROR", -NR(C;—C1z alkylene)NR R, -NR'H(C-Caalicylene)OR ',

NRHC-C o alkylene)C=0MNRR, —OR®, —§{0),R ", —C(=0INR ¥(C~Cpalkyi-
ene)NR'ORY, ~C(=0)NR'%(C,~C}; alkylene)NRC=0)0R Y, ~CE=0INRIY(C-C oy alkyl-
ene)NR'°C=0)R !, ~C(=0)NR'%(C\~Cy; alkylens)R 'Y, C;-Cy; alkyl, Co—Cs atkenyl, Co-Cq
alkynyl, C;—Cip carbocyelyl, Co=Cao heteracyclyl, Ce~Cyp aryl, Ci~Cyy heteroaryl,
~(C3—C13 carbocyelyl)—{C;~C;; alkyl), ~(Co~Cyp heterocyehyl)~(C;~Ciz alkyl), {(Ce~Cx
ary)—{C1—Cia alkyl), ~{C1=Ca heteroaryl}~(C;~Cs; atkyl), ~(C1~Cya aikylene)-(Cs—Cia
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carbocyetyl), —(C;~Cia alkylene)}—(Co—Cao hetsrocyctyl), ~{(C~Cy; alkylene}~(Ca—Cap
heterocyoty—~{Co—Cao hctcrocyclsrl), ~{C;~C1s alkylene)~(Cy-Cyp heterooycly)—{Cs-Ciz
carboeyelyl), ~(C—Ch; alkylene}~(Co—Cag heterocyel yl)""‘CG"O)—(C’q"*Czo heterooyelyl),
~(C}-Craalkylens)~{Ci~Caoheteroaryl), —(C~Crealkylene}—~{Cs~Cagheterocycly}-(Ci—Ciz
alkyl), —(Ci~C12 alkylene)-(Ce-Cag aryh)—(Ci-Ciz alky!l), ~{(C~Cs alkylens)~(Ci—Cu
heteroaryl)—(Ci—Ciz alkyl), ~(Ci~Cr alkyiene)~C(=0}—(Cy—-Cx heteroeyelyl), {(Ci—Ci
alkyleng)C=0YOR®, ~(C~Ciz alkylene)-NR°R'!, ~(Ci—~Crp alkylene)NR *C(=O)R",
~{CCy alkyleng)OR'®, ~(Ci~Ciy elkylene)-NR'°~(C~Cya alkylene}-(Ci—~Cag hetero-
aryl), {C1~Ci2 alkyiene)—NRw—-(Cl-—Cm alkylene)—(Ci—Cag heteracyclyl), «(Ci—C;z alkyl-
ene)-NR'%~(C1—Cyp alkylene)-NHC(=0}~{Ci~Cyp heteroaryl), ~{Ci~Cyz alkylene)-(Co-Cao
heterocyotyl)-NR'®R", and ~(C~Ch. alkylene){Ca~Cap heterocycly~(Ci~Cra
alkyl)-NR'RY, '

where alkyl, alkenyl, alkynyl, alkylene, carbocyclyl, heterocyelyl, eryl, and heteroary! are
optionally substituted with one or more groups independently selected from F, Cl, Br, §,
R ~SR', —S(OLR', ~S{ORNRPRY, -NRPRY, -NRZCOR", ~CO,R", ~C(OR™,
~CONR'RM. oxo, and ~OR'%;

is selecred from -~C(=O)NR5R6, “NR°R¢, Co~Cap heterocyely! and C;~Cap heteroaryl
wherein heterocyctyl and heteroaryl are optionally substituted with one or more groups
independentiy selected from F, C, Br, [, ~CN, —COR'™, —CORY,

~C(=0NRHOR, ~C{=NRNR R, ~C(=O)NR 'R}, -NO,, -NR"R"),
_NRUZCEOIR', ~NRPC(E=O)OR !, -NR*C(=O)NRR", -NR”C{=O)(C1;CuaIky}-
ene)NR R, -NR'}(Ci~Cys alkylene)NR'RY, SNR3(C4-Ciaalkylene)OR',
NRCi-Croalkylene)C(=0)NR''R ", ~OR "%, ~S(O)R ", ~C=OINRYC~C 5 alkyl-
ene)NR R, ~C(=0)NR '(Ci~C:; alkylene)NR *C(=0)OR’ b ~CE=0NRYCi~Cra
alkyleng)NR *CORY, ~C(=0)NR™(C-Cp: alkylene)R "%, Ci-Ciz alkyl, C2-Cs atkenyl,
C,~Cg alikynyl, C3~Cyz carboeyelyl, Co-Cap heterocyelyl, Ce—Cap aryl, C;~Cap heteroaryl,
—(C3—C1z carboeyelyl)—(Ci~Crz alkyl), -(Co-Cao heterooyclyl}-(Ci-Ciz alkyl), ~(Ce~Cao
aryD—(C;-Cj2 alkyl), ~(C1—Cao heteroaryl)—(C;—Ciz alkyl), ~(Ci—C;; alkylene)—(C;-Cip
carboeyeiyl), ~(Ci~Cr alkylene)~{Cy—Caq heterocyelyl), ~{Ci~Cyz aiky!ene)—(C:;-ng
heterooyelyl)—{(Cz—Cap heterosyclyl), «Ci-C» alkylene)-(Ci-Cxn heterocyelyl)~(Cs-Cia



9¢

carboeyely!), —(Cy~C)y alkylene)~{Co~Cap heterocyclyl)~C(=0)~(Cy—Cx heterocyelyl),
—{C1~Cy2 alkyiene}—{C—Ca betcrﬁaryi), ~{Ci~Cyz alkylene)—(Cy—Cag heterooyelyl)-
{(C~Cy2 alkyl), ~(C—Cyy alkylene)—~(Cs—Cyp aryl}~(C;~Ciy atkyl), ~(C1~Cra
alkylene}—(C~Cag heterparyl -{C1—C1z alkyl}, ~(Ci~Ci; alkylene)-CE=0—{Co-Cogp
heterocyclyl), —(C~Cia alicylene)C(=0)OR'Y, ~(Cy-Cy, alkylene)~-NR¥RY, «(C,-Cy,
alkvlene)NR 2Ci=0)R", ~(C1—C12 alkyleng)ORY, -(C-Cpe aikytcne}-NR"“—(cpc:u
alkylens}—(C—Csyg heteroary!), —(Ci~Cy, alkylcna)mNwa(CrCu atkylene}—~{(Ci~Cqp
heterocyelyl), ~(Ci~Cyy alkyleng)-NR°~(C-Cy, alkylene)~NHC(=0)~(C~Cap hetero-
aryl), ~{(C1~C;» alkylene)~(Cz~Cao heterocyciyl)-NRR Y, and —(C—~Cy» alkylene)~(Ca-Cap
hetero-cycly~(Ci—Cis alkyD-NRR}Y, :

where alkyl, alkenyl, alkynyi, alkylene, carbocyclyl, heterocyclyl, aryl, and heteroary] are
optionally substituted with one or more groups independently selected from F, Cl, Br, ],
R -8R, —S(ORRY, -NR'RY, -NRMCORY, ~CO,R®, -CLOIR®, -CONRI®RY, and
~OR'®:

is selected from H, and C;~Cy» alkyl, optionally substituted with one ar more groups
independently selected from F, Cl, By, [, -CN, ~CO.H, ~CONH,, ~CONHCH;, ~NH;,
~NQ3, -N{CHj;)2, “NHCOCH;, ~NHS(0)2CH;, —OH, -OCHs, ~OCHaCHs, ~S{0O)NH,,
and —S(0)2CH;

is selected from C—Cp alkyl, Cs—Cyz carbooyelyl, C;—-Cag heterocyclyl, Ci—Cap heteroaryl,
and Cg~Cyy aryl, each optionally substituied with ons or more groups independently
selected from F, Cl, Br, I, =CH;, ~CH20H, —~CH,CHs, -CN, ~CFs, —~CO:H, ~C(O)CH;,
—NHgz, ~NO;z, ~N{CHs}s, ~-NHCOCH;, ~NHS(0);CHs, ~0H, oxo, ~OCH;, ~-OCH,CHs,
~S$(0)2NH3, =S{0)CHs, ~CEOINR(C~C s alkylene)NR R, phenyl, pyridinyl,
tetrahydro-furan-2-yl, 2,3-dihydro-benzofuran-2-yl, 1-tsopropyl-pyrrolidin-3-vimethyl,
morpholin-4-y, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-3-one,
pyrrolidin-1-yl, thiomorpholin-4-yl, S-dioxothiomorpholin-4-yi, -C=CRY,

-CH=CHR", and ~C(=0)NR'°R""; or

R® and R® together with the nitrogen atom to which they are attached form Cz~Cao heterocyclyl or

C1—Cap heteroaryl, optionally substituted with one or more groups selected from F, Cl, By, I,

CHs, C{CHa)s, —CH20H, -CHoCHOH, -CH,CsHs, pyridin-2-yl, 6-methyl-pyridin-2-y},
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pyridin-4-yl, pyridin-3-yl, pyrimidin-2-yi, pyrazin-2-yl, tetrahydrofuran-carbonyl, 2-
methoxy-phenyl, benzeyl, cyclopropylmethyl, (tetrahydrofuran-2-ylymethyl, 2,6-dimethyl-
morpholin-4-yl, 4-methy!-piperazine-carbonyl, pyrrofidine- 1 -carbonyl, cyclopropanecarb-
onyl, 2,4-difiuoro-phenyl, pyridin-2-ylmethyl, morpholin-4-yl, ~CN, —CF3, ~-CO,H,
=CONH,, “CONHCH;3, -CON{CH3}s, -COCF;, -COCH;, -COCH(CHas), -NO3, NHCH3,
~MN{CHz}z, “N{CH2CHs)z, ~NHCOCH;, ~NCH,COCH;, ~-NHS(0),CH;, —OH, ~OCH;,
~0CH:CH;, “CHz0CH;, ~CHaCH20CH,, ~CH,S5(0)NHCH;3, ~CH3S(0),CH,CHa,
=S{0);NHCHj3, -S(OhCHCH3, -S(O)RNH,, -S(O)LN(CH;), and -S(0O),CH;;
R, R" and R"™ are independently selected from H, Cy-Cra alkyl, -(Ci-Cio alkylene)-{Cy-Cop
- heterocyclyl), «(Ci-Ci alkylene)-(Ce-Cap aryl), ~(C;-Cia alkylene)-{C;3-Cyz carbooyclyl),
Co-Cy alkenyl, Co~Cy alkynyl, C3—Cy; carbocyelyl, Co~Cag heterocyelyl, Cp-Coyp aryl, and
Ci~Cyp heteroaryl, each of which are opticnally substituted with one or more groups inde-
pendentiy selected from F, Cl, Br, I, -CHs, «CH>CHs, ~CH{CH;)s, -CH20H, -CHaOCH-,
-CH,CH2CH, -C{CH,;,0H, -CHC{CH:}>0H, -CHCH(CH;)OH, -CH,CO4H,
~CHaCORCH;, -CHaNHg, -(CH2)2N(CHaz)a, -CHaCeHs, -CN, -CF;, -CO,H, -C(O)CH,,
-C{G)CH(GH)CH;3, -C0,CH;, ~CONE,, -CONHCHj3, -CON{CHa)a, ~C(CH:),CONHa,
~NHg, -NO;, ~N(CHz}y, -N(CH;)C(CH3)2CONHy, -N(CH3)CH2CH;8(0),CH;, -NHCOCHs;,
-NHS(0);CHs, =0 {ox0), -OH, -OCHa, ~-OCH,CH;, ~OCH;CH,0H, —OP(0)OH), ~8CHs,
~8{0)2CHj, —S{O}NHa, -S(O1N{CH;},, -CH,8{0}NHCH;, ~CHa8(0).CH.CH,
—8(0)2NHCH;, -5(0):CH,CH, pyrrolidin-1-yi, 2-oxopyrrolidin-1-yl, cyclopropyi,
cyc%opsntj,"l, axetanyl, 4-methylpiperazin-1-yl, and 4;marpho.}inyi; or
R'% and R" when sttached to 2 nitrogen atom together with the nitrogen atoms to which they are
attached form a Cy~Cy heterocyelyl ring or C;~Cyp hetercaryl each of which are optionally
substituted with one or more groups independently selected from F, Cl, Br, [, -CHa,
~CH,0H, ~CHaCgHs, —CN, ~CF3, —C0;H, ~CONH,, ~CONHCHj3, ~NO3, ~N{CH3),,
~NHCOCH;, ~NHS(0),CHj, —OH, oxo, ~0CH;, ~OCH2CH3, —5{0),NH;, -8(0),CHs,
-CH(CHs),, -CHLCFy, -CH;CH;OH and -C{CH;),0H; and .
R is selected from H, F, C1, Br, I, ~CHs, ~CH,CHj, ~CN, —CF3, ~CH,N(CHa)s, ~CH,0H,
~CO4H, ~CONH,, ~CON(CHa}z, ~NO,, and ~8{0),CH;.
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In 2 second aspect, there is provided a pharmaceutical composition comprised of a compound as defined

above and a pharmaceutically acceptable camier, glidant, diluent, or excipient, optionally further

comprising an additional therapeutic agent selected from a chemotherapeuttc agent, an anti-inflammatory

agent, an immunomodulatory agent, a neurotropic factor, an agent for {reating 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.

In a third aspect, there is provided the use of a compound as defined above in the manufacture of a

medicament for the prophylactic or therapeutic treatment of cancer.

In a fourth aspect, there is provided a compound as defined above for use in the prophylactic or therapeutic

treatment of cancer,

In a fifth aspect, there is provided a kit for treating a PI3K-mediated condition, comprising (a) a first

pharmaceutical composition comprising a compound as defined above; and (b) instructions for use.

Reference will now be made in detail to certain embodiments of the disclosureinventien, examples of

which are illustrated in the accompanying structures and formulas. While the disclosureinvention will be
described in conjunction with the enumerated embodiments, it will be understood that they are

not intended to limit the disclosureisvention to those embodiments. On the contrary, the disclosureinvention is
intended to cover all alternatives, modifications, and equivalents which may be included within

the scope of the present disclosureinvention as defined by the claims. One skilled in the art will recognize.
many methods and materials similar or equivalent to those described herein, which could be used
in the practice of the present disclosureisvention. The present disclosurginvestion IS in no way }imited to the
methods and materials described. In the event that one or more of the incorporated literature,
patents, and similar materials differs from or contradicts this application, including but not

limited to defined terms, term usage, described technigues, or the like, this application controls.

The term “alkyl” as used herein refers to a saturated linear or branched-chain monovalent
hydrocarbon radical of one to twelve carbon atoms (C;~Cyz), wherein the alkyl radical may be
optionally substituted independently with one or more substituents described below. In another
embodiment, an atkyl radical is one to eight carbon atoms (C;~Cs), or one to six carbon atoms

(C1—Ce). Examples of alkyl groups include, but arc not Himited to, methyl (Me, ~CHaz), ethyl (Et,



