BENZOXAZEPIN PI3K INHIBITOR COMPOUNDS AND METHODS OF USE

The disclosure relates generally to compounds with anti-cancer activity and more specifically to
compounds which inhibit P13 kinase activity. The disclosure also relates to methods of using the
compounds for in vitro, in situ, and in vivo diagnosis or treatment of mammalian cells, or

associated pathological conditions.

5 The present disclosure 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 |

10 including stereoisomers, geometric isomers, tautomers, or pharmaceutically acceptable salts
thereof, wherein: Z* is CR! or N; Z%is CR? or N; Z®is CR®or N; Z*is CR* or N; and B is a
pyrazolyl, imidazolyl, or triazolyl ring fused to the benzoxazepin ring. The various substituents

are as defined herein.

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

15 P |

stereoisomers, geometric isomers, tautomers, and pharmaceutically acceptable salts thereof,

wherein:
Z' isCR!'orN;
Z?> isCR%orN:

20 Z°® isCR®orN:
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Z' isCR'orN;
B is a pyrazolyl, imidazolyl, or triazolyl ring fused to the benzoxepin ring and sclected from

the structures:

B R e R

N(\i_g“ (c), Wi/('\’ (), NJ(;\;\EN (g)
A A

A
R', R* R, and R" arc independently selected from H, F, CL, Br, I, -CN, —COR'*, —CO,R ",

-C(=OINR')YOR, ~C(=NRNRR!, —C(=OINR'R", -NO,, -NR''R"",
NRPCEOR', -NR7C(=0)OR", -NRPC=ONR' R, -NR"*C(=0)(C~Cralkyl-
ene)NR'RY -NRY(C~C s alkylene)NR'RY, -NR'%(C~C)2alkylene)OR ',
NR™(C—Cy1 alkylene)C(=ONRRT, —OR', —S(0)1R'", ~C(=0)NR'(C,~C}5alkyl-
ene)NRPRM, —~C(=0INR'(C,~C 5 alkylene)NRC(=0)OR ", ~C(=0/NR'(C,~C >
alkylene)NR'C(=0R"!, ~C(=OWR'(C~C 1 alkylene)R'". C,~C1s alkyl. Co—Cy alkenyl,
Co~Cy alkynyl. C:—Cy; carboeyelyl, Co—Cyy heterocyelyl, Co-Cap aryl. C—Ca heteroarvl,
------- (C:~Cyy carboeyelyD—~C—Cyy alkyDy, ~(Co—Cyy heterocyelyhy—(C—Cra alkyl), ~(Co—Cag
aryD—(C~Cyy alkyl), (C1—Cag heteroaryl)~(C—Cyp alkyl), «(Ci~Cys alkylene)«(C—Cyy
carbocyclyl), (Ci~Cy; alkylene)—(Co—Cyy heterocyelyl), —(Cy~Cyy alkylene)—(Cr—Cag
heterocycly)—Cr~Cy heterocyelvl), «(C—Cy alkylene)~«(Co~Cop heterocyeliyD—(C—-Cin

carbocyclyl), «(C—C; alkviene)~(Co-Cag hctcrocyciyi)~(ﬁ(?‘—'~0)~( C>—Cog heterocyelyl),

he tcroc.vc;yi O =Cra alkylh, —(C—Cy» alkylene)—{CeCag aryD—(Cy—Cy3 alkyl)., ~(C~Cy2
alkylene)~(C—Cag heteroaryD—~(Ci—Cyo alkyl), ~(Cy—C» alkylene ) -C(=0)~(Cy~Cag
heterocyelyly, —(Cy- Cy» alkylene)C(= OJOR", ~+Cy-Cya alkylene)- NRRY . AC-Cia
alkviene)NRC(=0)R"", ~(C,~C ) alkylenc)OR'’,

~C,—C» alkylene)-NR''—~(C~C 15 alkylene)~(Cy~Cag heteroaryly, —(C—Cya
akkyionc)—?‘{iﬁ”" —~C—Cy» alkylene}~C,—Chy heteroeyelyly, ~(C—Cy
alikcylene)-NR"~(C~C 1 alkylene)-NHC(=0)~(C~Coy heteroaryly, «(C,—Cs
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alkylene)—(Cy~Ca hctcrocvcfvl)-—NR“" R, and —~(C—Cyy alkylene)—{Cr—Cyy

where aikyi, aERCny], aikynyi, alkylene, carbocyclyl, heterocyelyl. aryl, and heteroaryl are
optionally substituted with one or more groups independently selected fram F, C1, Br, 1, R
““““ SR, ~S(0)LR", ~S(ORNRR, -NRR' -NRPC(OR ', —CO-R ™,

~C(OR', ~CONR'R"", 0x0, and ~OR"";

is selected from —C(=0)NR’R?®, -NR'R®, C4~Cg aryl, Ca—Cy heterocycelyl and C—Cay
heteroaryl wherein aryl, heterocyclyl and heteroaryl are optionally substituted with one or
more groups independently sclected from F, CL, Br, I, —=ON, ~COR'’, -CO,R",
—C=0)NROR, ~C(=NR')NR'R"" ~C(=0)NR'"R"’, -NO,, ~NR'R ",
~NR"C(=0)R", -NR"C(=0)OR", -NR"’C(=0)NR''R"', -~NR"’C(=0)(C,~C)2alkyl-
ene)NRRM, -NR'*(C~C)y alkylene)NR'R' -NRM(C}-C)aalkylene)OR ',
NR'™(C-Chaalkylene)C(=0)NR "R, ~OR ™, ~S(0),R'", ~C(=OINR'(C,~C, alkyl-
ene)NR'RM, »--C(ﬂO)NR”)(Cx---CIo alkyi‘cne‘NR“}C{EO‘)OR" ----- ~C(ﬂO'NR”’(C;mC‘,;»

Co—Cy alkynyl. Ci-Cyy carbocyelyl, C2~Cyq heterocycelyl, Co—Cop aryl. Ci—Cog heteroaryl,
(C2-Cyy carbocyelyl) (Cy - Craalkyly. {Cs- Cop heterocyelyly(Cy - Cry alkyl), - (Co-Cay

aryy—(C—Cy» alkyl), ~(Cy—Cay heteroaryy~C,—C > alkyl), —(C1—Cy» alkylene)}~(Ca—C,

carbocyclyl), —(C—Cyy alkylene)~(Co—Cyg hutt,mcyciy —~(C—Cy alkyleney—~(Co—Cay

carbocyclyl), ~(C—Cyy alkylene)~Co—Crg hctcrocyc y1)~C(=0)~(C3—Cay heterocyelyl).
~(C1~Cy3 alkylene)~(C—Cag heteroaryl), —(Ci—Cya alkylene)—(Ca—Ca
heterocyelyl)—(C—Cha alkyl), ~(C—Cy» alkyleney~(Co—Coy ary—(C1—Cyy alkyl)., ~(C1-Cy
alkvlene)—(C—Cay heteroaryh—(Cy—Cy alkyl), ~(Ci—Cn alkylene j—C(=O)~(Cr—Cy
heterocyelyl), «C—Ca alkylene)C(=0)OR ", «C1—C) alkylene)-NR"R', «(C—Cy,
alkylene)NRZC(=0IR", ~(C,~C» alkylene)OR'”,

(Ci-Ciz alkyicnc}—NR“’M((f ~Cya alkviene)~(Ci—Cyq heteroaryl), «(C-Cy
alkylene)-NR''~(C~Cy» alkylene)~(C—Cao heterocyelyl). ~(C—Cis
alkvlcne\)—]\é};{“aw{(j,wC; Hwkcnc)—\HC( =03+{C—Co heteroaryl), +(C~Cis
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where alkyl, alkenyl, alkynyl, alkylene, carbocyelyl, heterocyclyl, aryl, and heteroaryl are
optionally substituted with one or more groups independently selected from F. C1, Br, I, R,
~SR', —S(0)R", NR''R"", -=NR""C(O)R’, =CO,R"’, ~C(O)R’,

-CONR''R", and ~OR'";

is sclected from H. and C,—Cy;, alkyl, optionally substituted with onc or morce groups
independently selected from F, CL. Br. I, -CN, -CO-H. -CONH,, -CONHCH:, ~NH,.
—NQOs, -N(CH:z)2, -NHCOCH;, -NHS(0).CH:, ~OH, ~OCH;, -OCH,CHs, ~S(O)»NH,,
and ~S(O)CHs:

is selected from C—Cyz alkyl, Ci—Cy, carboceyelyl, C,—Coyg heterocyelyl, Ci—Cag heteroaryl,
and Cs—Coyq aryl, cach optionally substituted with one or more groups independently
sclected from F, Cl, Br, I, ~CH;, ~CH-OH, -CH.CsHs, ~CN, ~CF:. —CO-H.

—C(O)CHs, =NH3, ~NO», =N(CH:),, -NHCOCH:, -NHS(O),CH:, —OH, oxo, ~OCHj;,
~OCH-CHa, ~8(0)NH,, ~$(0):CH:, ~C(=0)NR'(C,~C )5 alkylene)NR'“R!, phenyl,
pyridinyl, tetrahydro-furan-2-yl, 2,3-dihydro-benzofuran-2-yl, 1-isopropyl-pyrrolidin-3-
yimethyl. morpholin-4-yl. piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-
3-one, pyrrolidin-1-yl. thiomorpholin-4-yl. S-dioxothiomorpholin-4-yl, -C=CR'?,

-CH=CHR", and —C(=O0NR'R"": or

R’ and R® together with the nitrogen atom to which they are attached form Co-Cyq heterocyelvl

or C~Cay, heteroaryl, optionally substituted with one or more groups selected from F. CL
Br, I. CHi:, C(CHap, —CH>OH, -CH,CH,OH. -CH-Cg¢Hs, pyridin-2-vl,
6-methyl-pyridin-2-vl, pyridin-4-yl. pyridin-3-yL pyrimidin-2-yl pyrazin-2-yl, tetra-
hydrofuran-carbonyl, 2-mcthoxy-phenyl, benzoyl, cyclopropylmethyl. (tetrahydrofuran-2-
yhimethyl, 2,6-dimethyl-morpholin-4-yl, 4-methyl-piperazine-carbonyl, pyrrolidine-1-
carbonyl, cyclopropanccarbonyl. 2,4-difluoro-phenyl, pyridin-2-ylmethyl, morpholin-4-yl,
—CN, —CFz, =CO;H, -CONH,, -CONHCHas, -CON(CHas),, -COCF;. -COCH-,
-COCH(CH:),. -NO,, NHCHz, ~N(CHz)z, ~N(CH,CH3)2. -NHCOCH;, ~-NCH:COCH;5,
~NHS(O}CHa, —OH, “OCH:, ~OCH:CHs, -CH,OCH;:, -CH2CHOCHs:,
~CHLS(O)LNHCH:, —~CH>S(O)0RCH>CH, —S(O 3 NHCHA ~S{O»-CH->CHa. -S(O),NH..
-S(0OYN(CH1); and ~S(0)CHa;

RY™ R' and R" arc independently selected from H, Ci-Cy» alkyl ~(C-Cya alkylene)-(Co-Cag

heterocyelyl), «(C-Chz alkylene)-(Co-Cop aryl), -(C-Ca alkylene)-(C:-Cy5 carbocyelyl),

Co—Cy alkenyl, Co—Cy alkynyl, C3~Cy5 carboevelyl. Co—Cag heteroevelyl, Co—Coy aryl. and
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C;—Ca heteroaryl, cach of which arc optionally substituted with one or more groups
independently sclected from F, Cl, Br, I, -CHs, -CH-CH;, -CH(CHz),. -CH>OH, -CH,OCH-,
-CH,CH,OH, -C{CH:),0H, -CH.C(CH:)»OH, -CHCHICHHOH,
-CH,CO-H, ~-CH-COCHx, ~CHaNHy, (CHy b N(CHa)o. -CH-CeHs, -CN, -CFs, -CO-H.
~C{OYCHs, ~-C(OYCH(OH)CH:, -CO>CH;x, -CONH,, -CONHCH:, -CON(CHa);,
-C(CH;:).CONH,, -NH3, -NO3, -N(CHa}, -N{CH:)C{CH1),CONH,,
-N(CH)CHCHaS(0)CH:, -NHCOCH;3, -NHS(O),CHa, =0 (oxo0), -OH, -OCHs,
-OCH;CH3, ~OCH,CH,OH, “OP(O)OH),, —-SCH;, ~S(O)»CHs, —S(O),NH,,
-S(O)N(CH:),, -CH2S(0)NHCH;, ~CH»S(0).CH,CH3, —S(O);NHCHj;,
-S(0).CH:CHz, pyrrolidin-1-yl, 2-oxopyrrolidin-1-yl, cyclopropyl. cyclopentyl, oxetanyl,
4-methylpiperazin-1-yi, and 4-morpholinyl; or

R'" and R'" when attached to a nitrogen atom together with the nitrogen atoms to which they are
attached form a C,—Cy heterocyelyl ring or Ci—Coyq heteroaryl cach of which are optionally

substituted with onc or more groups independently selected from F, C, Br, I, -CH,

~CH,0H, -CH,CyHs, -CN, -CFx, ~CO»H, -CONH;, ~CONHCHj5, ~NO»,
~N(CH3z)2, ~NHCOCH;:, ~-NHS(0):CH=x, —-OH. oxo. ~OCHz, =OCH>CH:. -S(O),NH,,

----- S(0),CHz, -CH(CH: ), ~-CHLCFA, -CHACHLOH and -C(CH:)OH: and
R s selected from H, F, CL Br, I, =CHa, ~CH>CHax, —CN, ~CFs, —CH,N(CH1)s, —CH,OH,
“'(_‘OzH., (‘O\‘H'», (‘()]\‘((\”1)2, “‘NO:{, and - Q(O)QCHz

Mare specifically, the present invention provides compounds of Formula I

A
7 N
i,
~? ]

RO
stereoisomers, geometric isomers, tautomers, and pharmaceutically aceeptable salts thereof,
wherem:
z' s CR'or N:
77 s CRYor N;
Z' isCRorN:
7' s CRYorN;
B s a pyrazolyl, imidazolyl, or triazolyl ring fused to the benzoxepin ring and selected from

the structures:
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WK% (@), NN (). W%N ©), “&(\Z (d).
N~N N==

A A
< I T <,

\ N (o). "“QE 0. AN

A A

R’, R?, R", and R* arc independently yciected from H, F, CL, Br, I, <CN, =COR", -CO-R ',

~CEONRMORY, ~CENRNRRY, -C=OINRRM!, ~NO,, -NRRY,
“NR"C(=0)R"?, -NR"*C(=0)OR"!, -NR"C(=0)NR'"R" | -NR"C(=0)(C,—C -alkyl-
ene)NR'RM NR'(C—C 12 alkylenc)NRRY, -NR')(C,-Cyaalkylene)OR, -
NR'(C~C)5 alkylene)C(=0)NR'R"!, ~OR", —S(0),R"?, -C(=0)NR'*(C~C},
alkylene)NR'R' | ~C(=0)NR'*(C,—C); alkylene)NR'C(=0)OR’", ~C(=ONR'*%(C,-C)>
alkylene)NR''C(=0)R", ~C(=0)NR'(C~C5 alkylenc)R'’, C,—Cy, alkyl, C,—Cy alkenyl,
Co—Cy alkynyl, C—Cyy carboeyelyl, Co—Cag heterocyelyl, Co—Cop aryl. C—Cag heteroaryl,
~Cy~Cyy carbocyelyD—(C—C) 3 alkyl), ~(Co—Cyy heterocyely—Ci—Cyy alkyl), ~(Coe—Chp
aryl}—~C—Cyz alkyl), —(Cy—Cyg heteroaryh)~Ci—Chy alkyh, «(C—Cyy alkylene)~«C—-Ch»
carbocyelyl)y, —(C)-Cy, alkylene)~(Ca-Cag hctcrocyclyi)” ~CCyy alkylene)~(Cy—C oy
heterocyclyl)—(Cr—Chp heterocyelyl), —~(Cy~ alkylene)~(Co—Cyy heterocyelyh)—(C—Cys
carbocyclyl), ~C)~Cy alkylene)-+(Cyr~Cop heterocyclyly-C(=0)-(C—-Cag heterocyelyly,
~(Cy—=Cy7 alkylene)~C~Coy heteroaryl), —(Ci—Cya alkylene)—(Cr—Cy
heteroeyelyl3—~(Cy—Cra alkyl), —~(Cy~Cya alkylene)—~(Co—Cog ary—~(C—C 5 alkyl), «(C—Cy
atkylenc)y~(C—Cag heteroaryl) - (C—Cyy alkyly, —(C—Cys alkylene )~ C(=0(Co-Cayg
heterocyelyly. «(C—C s alkylene)C(=0)OR ", «(C,—Cy, alkylene)-NR''R'", ~(C,~C}s
alkylenc)NRC(=0R', «(C,—C1; alkylene)OR', «(C,—C; alkviene)-NR''~(C—C

alkylene)-(C,~Cap heteroaryl), ~(C—Ca alkylene)-NR'~(C,~Cy, alkylene){(Cy~Cag
heterocyelyl), —(C—Cyp aEkyicnc}-—NR O\ =Cys alkylene )l -NHC(=0)-(C—Cyy
heteroaryl), —(C~Cys alkylene}~(Cy—Cay heterocyelyl-NR'R', and ~(C,~C3
alkylene)—(C,—C o heterocyely)—(C—C o alkyl)-NR'R",
where alkyl, alkenyl, alkynyl, alkylene, carbocyelyl, heterocvelyl, aryl, and heteroaryt are

optionally substituted with one or more groups independently selected from F. CL Br. I, R,
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SR, —S(0RR", —§(0)RNRRY, -NRR"!, -NR"*C(OIR’, ~CO-R ", ~C(O)R",
~CONR'"R'" oxo0. and —~OR';

A s selected from ~C(=0)NRR®, =NRR?, C4~Csy aryl, C1—Coy heterocyelyl and C,—Cayg
heteroary! wheremn aryl, heterocyclyl and heteroaryl are optionally substituted with onc or

5 more groups independently selected from F, CL Br, I, -CN, -COR ', ~COsR',

----- CEOINROR, <CENRMNRRY, ~C(=0INR'R'T, =NO,, -NR'R"",
-NRPC(=0)R'’, -NR¥C(=0)OR". ~NR"C(=0)NR'’R"!, ~NR?C(=0)(C;—C1
alkylene)NRR' -NR'¥(C,~C); alkylene)NRR', -NR™(C—~C 2
alkylene)OR', -NR'(C -5 alkylene)C(=ONRRY | ~OR'’, -S(O)R ",

10 —C(=O0NR(Cy~Cy; alkylene)NRR', ~C(=0)NR'(C,~C- alkylene)NR''C(=0)OR ",
—C(=0)NR'(C,—C}> alkylene)NR C(=0)R", —C(=0INR'(C,—C 1 alkylene)R', C;-C}»
alkyl, C,—Cy alkenyl, Co—Cy alkynyl, C:—C, carbocycelyl, Co—Cyg heterocyelyl, Co—Cg aryl,
C—Cyp heteroaryl, «(Ci—Cy; carbocyclyh—C—Cy; alkyly, —(Co—Cyy heterocyely—C—Cy
alkyl), ~(Co—Cap aryD)—~C—Cy; alkyl), —(C—Cy heteroaryl)«C—Cry alkyh), —(C—Cyy

13 alkviene)~(C:—C s carboeyelyl), —~(C—Cy; alkyleney~Cy—Cay heterocyelyl), «(C—Chs
alkvilene)~(Cy~Cay heterocyvelyvly~(Co—-Cry heterocvelyvl), —Cy-Cyy alkylene)—~(Cr—Cay
heterocyclyl)— Ca-Cyo carbocyelyl), —(Cy—Cyy alkylene )~ Co-Cay
heterocyely)-C(=0)—(C:—Cy4 heterocyelyl), ~(C,—Cyy alkylene)~(Ci—Chy heteroaryi).
~(C1—Cyy alkylene )~ Cr—Cag heterocyclyly~(Ci—Cy2 alkyl), —(Ci-Cha alkylene)—(Ce—Cagp

20 aryl-(C—Cy» alkyl), ~(C-Cys alkylene)-(Cy~Coy heteroaryly-(Ci~Cyy alkyh), —(C—Cy»

atkvlene)~C(=0)—(Co-Cyy heterocyelyly, «Ci—Ciy aik\rlf:nc}f(u())()Rm. —(C—Cya

alkylene)-NR'R", ~(C~C 1y alkylene)NRC(=0)RY, «Cy~Cys alkylene)OR'Y, ~(C—=C»
aiky%cnc)---NR”’--~-(C;~-C;3 alkylene ) {C~Cyp heteroaryly, -(C-Cha
aIky!cnc)—?\‘Rm——(Cr—C alkylene)—~(C—Cyy heterocyelvl), «(C—Ch

heterocyely)—~C—Cy, akkyi)—NR”’R’ .

where alkvl, alkenyl, alkynyl, alkylene, carbocvelyl, heterocyelyl. aryl, and heteroaryl are
optionaliv substituted with one or more groups independently selected from F, CL Br, I, R,
30 R —S(O)R", -NRR'. NRPCOR, ~COR' . —C(OR™. ~CONR'R", and
--OR“’;
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1s selected from H, and C—Cy» alkyl, optionally substituted with one or more groups

~NO3, -N(CHa),, -NHCOCH;, -NHS(0),CHs, ~OH, ~OCH-:, ~OCH,CHzs, ~S(O},NH-,
and —S(O)zCH;:

and Cg—Crp aryl, cach optionally substituted with one or more groups independently
selected from F, CL, Br, 1, -CHs, -CH,OH, -CH.CHs, -CN, —CF:, —CO-H. —C{O)CH;,
~NHj, =NOz, -N(CH2:),, ~-NHCOCH:, ~NHS(0),CHz, -OH, oxo, -OCH;:, -OCH-CH;,
~S(0)NHa, ~S(0),CHz, ~C(=0)NR'(C,~C\; alkylene)NR'RY | phenyl, pyridinyl.,
tetrahydro-furan-2-yl, 2,3-dihydro-benzo furan-2-yl, 1-isopropyl-pyrrolidin-3-ylmethyl,
morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yi-3-one,

pyrrolidin-1-yl, thiomorpholin-4-yl. S-dioxothiomorpholin-4-yl, -C=CR", -CH=CHR",

R” and R together with the nitrogen atom to which they are attached form C,—Cay heterocyclyl

or ('1—C heteroaryl, optionally substituted with one or more groups selected from F. CL
Br, I, CH:, C(CHa)s, ~CH2OH, -CH2CHL0H, ~CH.CoHs, pyridin-2-vl, 6-methyl-pyridin-
2-yL pyridin-4-yl, pyridin-3-yl, pyrimidin-2-yl, pyrazin-2-yl, tetrahydrofuran-carbonyl, 2-
mcthoxy-phenyl, benzoyl, cyclopropylmethyl, (tetrahydrofuran-2-ylymethyl, 2.6-dimethyl-
morpholin-4-yi, 4-methyl-piperazine-carbonyl, pyrrolidine-1-carbonyl,
cyclopropanccarbonyl, 2.4-difluoro-phenyl, pyridin-2-yimethyl, morpholin-4-yi, -CN,
—CFi. —CO-H, =CONH;, -CONHCHa, -CON{CHa)», -COCFs;. -COCHz, -COCH(CH:), -
NO2, NHCHz, -N(CHz}),, -N{CH,CH:),, -NHCOCH:, -NCH:COCH: ~NHS(O),CHx,
—OH, ~OCH;:, -OCH,CH;, -CH-OCH;:, -CH>CH>OCH:, —CH.S(0),NHCH;,
—CH,S$(0):CH2CH3, —S(O)NHCHs, —S(0)CH2CHs, —S(0);NHs, -S(O)N(CH3), and
S(O)CHy;

R R" and R are independently selected from H. C—Cy; alkyl, ~(C—C,» alkylene)—~(Ca-Coy

heterocyelyl), ~(C—Cyy alkyleney—(Ce~Cry aryl), ~(Cy~Cy alkyleney~(Ci~Cra carboeyelyl).

CH,CO-H, =CH2CO-CHi, —CHaNHo, «(CH2 1 N(CHa o, ~CHLCHs, —CON, —CFz, —COH.
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—C(O)CH3, —C(O)CH(OH)CHj3, —CO,CHj3, —CONH,;, -CONHCHj3, CON(CH3),,
—C(CH3),CONH,, —NH;, -NO,, -N(CH3),, -N(CH3)C(CH3),CONHo, -
N(CH3)CH,CH,S(0),CH3, -NHCOCHj3;, -NHS(0),CH3, =O (ox0), —OH, —OCHj3, -
OCH,CHj3, -OCH,CH,0H, —OP(O)(OH),, —SCH3, —S(0),CH3, —S(O)>NHo,, -
S(0),N(CH3),, -CH,S(0),NHCH3, —CH,S(0),CH,CHj3, —S(0O),NHCH3, -S(0),CH,CH3,
pyrrolidin-1-yl, 2-oxopyrrolidin-1-yl, cyclopropyl, cyclopentyl, oxetanyl, 4-methyl-
piperazin-1-yl, and 4-morpholinyl; or

R'% and RY together with the nitrogen atom to which they are attached form a C,—C; hetero-
cyclyl ring or C;—Cy heteroaryl each of which are optionally substituted with one or more
groups independently selected from F, Cl, Br, I, -CH3, -CH,OH, —CH,C¢Hs,
—CN, —CF3;, =CO,H, —CONH,, -CONHCH3, -NO,, —=N(CH3),, -NHCOCH3,
—-NHS(0),CH3, —OH, oxo, —OCH3, ~OCH,CH3, —S(O),NH,, —S(0),CH3, -CH(CHz),,
-CH,CF;, -CH,CH,0H and -C(CHj3),OH; and

R" s selected from H, F, Cl, Br, I, -CH3, -CH,CH3, —CN, —CF3, -CH,N(CH3),, -CH,0OH,
—CO;H, -CONH,;, —CON(CH3),, —NO,, and —=S(0O),CH3.

In one aspect, the present disclosure relates to a compound having the structure:

Reference will now be made in detail to certain embodiments of the invention, examples of
which are illustrated in the accompanying structures and formulas. While the invention will be
described in conjunction with the enumerated embodiments, it will be understood that they are
not intended to limit the invention to those embodiments. On the contrary, the invention is
intended to cover all alternatives, 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 recognize
many methods and materials similar or equivalent to those described herein, which could be used

in the practice of the present invention. The present invention is in no way limited to the



Ya-

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 techniques, or the like, this application controls.

The term “alkyl” as used herein refers to a saturated linear or branched-chain monovalent

5 hydrocarbon radical of one to twelve carbon atoms (Cj~C3), wherein the alkyl radical may be
optionally substituted independently with one or more substituents described below. In another
embodiment, an alkyl radical is one to eight carbon atoms (C;~Cg), or one to six carbon atoms

(C1—Cy). Examples of alkyl groups include, but are not limited to, methyl (Me, -CHa), ethyl (Et,
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-CH,CHs), 1-propyl (n-Pr, n-propyl, -CH,CH>CHa), 2-propy! (i-Pr, i-propyl, -CH(CH:),), 1-
butyl (n-Bu, n-butyl, -CH,CH,CH,CH3), 2-methyl-1-propy! (i-Bu, i-butyl,

-CHyCH(CHz)z), 2-butyl (s-Bu, s-butyl, -CH(CH:)YCH,CH3), 2-mcthyl-2-propyl (+-Bu, t-butyl, -
C(CH3)a), I-pentyl (n-pentyl, -CH>CHLCH>CH-CHa), 2-penty! (-CH(CH:)CH,CHLCH:3),
3-pentyl (<CH(CHCHz)z), 2-methyl-2-butyl (-C(CH1)>CH2CHz), 3-methyl-2-butyl
(-CH{CH3)CH(CHz)2), 3-methyl-1-butyl (-CH,CH,CH(CHs)2). 2-methyl-1-butyl
(-CH,CH(CH:)CH>CH2), I-hexy! (-CH,CHoCH,CH2CH>CHs), 2-hexyl
(-CH(CH»)CH,CH:CH;CHa), 3-hexyl (-CH(CH>CHa Y CH,CH2CH3)), 2-methyl-2-penty!
(-C(CH:)»CHCH2CHa). 3-methyl-2-pentyl (-CH(CH:)YCH(CH3)CH>CHs). 4-methyl-2-pentyl (-
CH(CH)CH;CH(CHa)y), 3-methyl-3-pentyl (-C(CHx)(CH>CHa),), 2-methyl-3-pentyl
(-CH(CHCHA)CH(CHx)), 2,3-dimethyl-2-buty! (-C(CH),CH(CH:),), 3,3-dimethyl-2-butyl (-
CH(CH)YC{CHa)a, 1-heptyl, 1-octyl, and the like.

The term “alkvlene” as used herein refers to a saturated linear or branched-chain divalent
hydrocarbon radical of one to twelve carbon atoms (C—C),), wherein the alkylene radical may
be optionally substituted independently with one or more substituents described below. In
another embodiment. an alkylene radical is one to cight carbon atoms (C,~Cs), or onc to six
carbon atoms (Ci- Cg). Examples of alkylene groups include, but are not limited to. methylene (-

CH»-), cthylene (-CH2CHoz-). propylence (-CH>CH2CHs-). and the like.

The term “alkenyl™ refers to lincar or branched-chain monovalent hydrocarbon radical of two to
cight carbon atoms (C,—Cy) with at least onc site of unsaturation, i.c., a carbon-carbon, sz
double bond, wherein the alkenyl radical may be optionally substituted independently with one
or more substituents deseribed herein, and includes radicals having “cis” and “trans” orientations,

Z” orientations.  Examples include. but are not limited to. cthylenyl or

vinyl (-CH=CH:), allyl (-CH-CH=CH,), and the like.

or alternatively, "E” and

The term “alkenylene” refers to lincar or branched-chain divalent hvdrocarbon radical of two to
cight carbon atoms (C»—Cy) with at lcast one sitc of unsaturation, i.c., a carbon-carbon, sp”
double bond. wherein the alkenyl radical may be optionally substituted, and includes radicals

having “cis” and “trans” oricntations. or alternatively. “E” and “Z” orientations. Examples

the like.
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The term “alkynyl” refers to a hincar or branched monovalent hydrocarbon radical of two to cight
carbon atoms (C,~Cy) with at least onc sitc of unsaturation, i.¢., a carbon-carbon, sp triple bond,
wherein the alkynyl radical may be optionally substituted independently with one or morce
substituents described herein. Examples include, but are not limited to. cthynyl (-C=CH),

propynyl (propargyl. -CH.C=CH), and the like.

The term “alkynylene™ refers to a lincar or branched divalent hydrocarbon radical of two to eight
carbon atoms (C>—Cy) with at least one site of unsaturation, i.c.. a carbon-carbon, sp triple bond,
wherein the alkynyl radical may be optionally. Examples include, but are not limited to,

ethvnylene (-C=C-), propynylene (propargylene, -CH.C=(-}, and the like.

=

The terms “carbocycle”, “carbocyclyl”, “carbocyclic ring” and “cycloalkyl” refer to a mono-
valent non-aromatic, saturated or partially unsaturated ring having 3 to 12 carbon atoms (C:—Cy2)
as a monocyclic ring or 7 to 12 carbon atoms as a bicyclic ring. Bicyclic carbocycles having 7 to
12 atoms can be arranged, ¢.g., as a bicyclo [4,5]. [5,5], [5.6] or [6.6] system, and bicyclic
carbocycles having 9 or 10 ring atoms can be arranged as a bicyclo [5,6] or [6,6] system, or as
bridged systems such as bicyclo[2.2.1Theptane. bicyclo[2.2 2]octanc and bicyelo[3.2.2]nonance.
Examples of monocyclic carbocyeles mclude. but are not limited to. cyclopropyl, cyclobutyl,
cyelopentyl, I-cyclopent-1-enyl, I-cyclopent-2-enyl. 1-cyclopent-3-cnyl, cyclohexyl. 1-
cyelohex-T-enyl, I-cyclohex-2-enyl. 1-cyclohex-3-enyl, cyclohexadienyl, cycloheptyl

cvelooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, and the like.

“Aryl” means a monovalent aromatic hydrocarbon radical of 6-20 carbon atoms (Co~Cay)

derived by the removal of one hydrogen atom from a single carbon atom of a parent aromatic
ring system. Somc aryl groups arc represented in the exemplary structures as “Ar”. Aryl
includes bicyclic radicals comprising an aromatic ring fused to a saturated, partially unsaturated
ring, or aromatic carbocyclic ring. Typical aryl groups include. but arc not limited to, radicals
derived from benzene (phenyly, substituted benzenes, naphthalene, anthracene, biphenyl, indenyl,
indanyl, 1.2-dihydronaphthaiene, 1.2.3.4-tctrahydronaphthyl, and the like. Aryl groups are

optionally substituted independently with one or more substituents described herein.

“Arylene” means a divalent aroratic hydrocarbon radical of 6-20 carbon atoms (Ce—Cag) derived
bv the removal of two hydrogen atom from a two carbon atoms of a parent aromatic ring system.
Some arvlene groups are represented i the exemplary structures as “Ar”. Arylenc includes

bicvelic radicals comprising an aromatic ring fused to a saturated. partially unsaturated ring, or
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aromatic carbocyclic ring. Typical arylene groups include, but are not limited to, radicals
derived from benzene (phenylenc), substituted benzenes, naphthalene, anthracene, biphenylene,
indenylene. indanylene, 1,2-dihydronaphthalene, 1,2.3.4-tetrahydronaphthyl, and the like.

Arylene groups are optionally substituted

The terms “heterocycle™, “heterocyelyl” and “heterocycelic ring” are used interchangeably herein
and refer to a saturated or a partially unsaturated (i.e., having one or more double and/or triple
bonds within the ring) carbocyclic radical of 3 to about 20 ring atoms in which at lcast one ring
atom is a heteroatom selected from nitrogen, oxygen, phosphorus and sulfur, the remaining ring
atoms being C, where one or more ring atoms 1s optionally substituted independently with one or
more substituents deseribed below. A heterocyele may be a monocycle having 3 to 7 ring
members (2 to 6 carbon atoms and 1 to 4 hetcroatoms selected from N, O, P, and S) or a bicycle
having 7 to 10 ring members (4 to 9 carbon atoms and ! to 6 heteroatoms sclected from N, O, P,
and S), e.g.: a bicyclo [4.5], [5.5]. [5.6], or [6.6] system. Heterocycles are described in Paquette,
Leo A.; “Principles of Modern Heterocyclic Chemistry”™ (W A, Benjamin, New York, 1968),
particularly Chapters 1, 3,4, 6, 7, and 9; “The Chemistry of Heterocyclic Compounds, A series
of Monographs™ (John Wiley & Sons, New York, 1950 to present), in particular Volumes 13, 14,
16, 19, and 28: and J. Am. Chem. Soc. (1960) 82:5566. “Heterocyely!l” also includes radicals
where heterocycele radicals are fused with a saturated, partially unsaturated ring, or aromatic
carbocyclic or heterocyclic ring. Examples of heterocychic rings include, but are not limited to,
morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-3-one, pyrroli-
din-1-yl, thiomorpholin-4-yl, S-dioxothiomorpholin-4-yl, azocan-1-yl, azetidin-1-yl, octahydro-
pyrido[1,2-a}pyrazin-2-yl. [ 1.4]diazepan-1-yi, pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahvdrothiopyranyl, piperidino,
morpholino, thiomorpholino, thioxanyl, piperazinyl, homopiperazinyl, azetidinyl. oxctanyl,
thictanyl, homopiperidinyl, oxepanyl. thicpanyl, oxazepinyl, diazepinyl, thiazepinyl, 2-pyrrolinyi,
3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1.3-dioxolanyl, pyrazolinyl, dithianyl.

dithiolanyl, dihydropyranyl. dihydrothienyl. dihydrofuranyl. pyrazolidinylimidazolinyl, imidazo-

indolyl quinolizinyl and N-pyridyl urcas. Spiro moicties are also included within the scope of
this definition. Examples of a heterocyehic group wherein 2 ring atoms are substituted with oxo
(=0} moieties arc pyrimidinonyl and 1, I-dioxo-thiomorpholinyl. The heterocyele groups herein

arc optionally substituted independently with onc or more substituents described herein.
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The term “heteroaryl” refers to a monovalent aromatic radical of 5-, 6-, or 7-membered rings,
and includes fused ring systems (at least one of which 1s aromatic) of 5-20 atoms, containing one
or more heteroatoms independently selected from nitrogen, oxygen, and sulfur. Examples of
heteroary! groups are pyridiny! (including, ¢.g., 2-hydroxypyridinyl), imidazolyl, imidazo-
pyridinyl, pyrimidiny! (including, ¢.g., 4-hydroxypyrimidinyl), pyrazolyl, triazolyl, pyrazinyl,
tetrazolvl, furyl, thienyl, isoxazolyl, thiazolyl, oxadiazolyl, oxazolyl, isothiazolyl. pyrrolyl,
quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl. phthalaziny!, pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl, oxadiazolyl, triazolyl, thiadiazolyl. thiadiazolyl, furazanyl, benzofurazanyl, benzothio-
phenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furo-
pyridinyl. Heteroaryl groups arc optionally substituted independently with one or more

substituents described herein.

The heterocycle or heteroaryl groups may be carbon (carbon-linked). or nitrogen (nitrogen-
linked) bonded where such is possible. By way of cxample and not limitation, carbon bonded
heterocyeles or heteroaryls are bonded at position 2. 3, 4. 5, or 6 of a pyridine. position 3, 4, 5. or
6 of a pyridazine, position 2. 4, 5. or 6 of a pyrimidine, position 2, 3, 5, or 6 of a pyrazine, posi-
tion 2, 3. 4. or 5 of a furan. tetrahydrofuran, thiofuran, thiophene. pyrrole or tetrahydropyrrole.

) S ovF e sz v il o i\. }'. 1"‘ 14 S f« TR A I
position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4. or 5 of an isoxazole,
pyrazole, or isothiazole. position 2 or 3 of an aziridine, position 2, 3, or 4 of an azetidine.

position 2, 3. 4. 5, 6. 7, or & of a quinoline or position 1. 3. 4. 5, 6.7, or & of an 1soquinoline.

By way of cxample and not hmitation, nitrogen bonded heterocveles or heteroaryls are bonded at
position 1 of an aziridine, azetidine. pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline, imidazole,
imidazolidine. 2-imidazoline. 3-imidazoline. pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline.
piperidine, piperazine, indole, indoline, 1H-indazole, position 2 of a 1soindole, or 1soindoline,

position 4 of a morpholinc, and position 9 of a carbazole. or B-carboline.

The terms “treat” and “treatment” refer to both therapeutic treatment and prophylactic or pre-
ventative measures, wherein the object is to prevent or slow down (lessen) an undesired
physiological change or disorder. such as the development or spread of cancer. For purposes of
this invention, beneficial or desired clinical results include, but are not limited to, alleviation of
symptoms. diminishment of extent of discase. stabilized (1.¢., not worsening) state of discase,
delay or slowing of discasc progression, amelioration or palliation of the discasc state, and

remission (whether partial or wotal), whether detectable or undetectable. “Treatment” can also
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mean prolonging survival as compared to expected survival if not receiving treatment. Those in
need of treatment include those alrecady with the condition or disorder as well as those prone to

have the condition or disorder or thosc in which the condition or disorder is to be prevented.

The phrase “therapeutically effcctive amount™ means an amount of a compound of the present
invention that (1) treats or prevents the particular discase, condition, or disorder, (ii) attenuates,
ameliorates, or climinates one or more symptoms of the particular discase, condition, or disorder,
or (i1} prevents or delays the onsct of one or more symptoms of the particular discase, condition,
or disorder described herein. In the case of cancer, the therapcutically effective amount of the
drug may reduce the number of cancer cells; reduce the tumor size; inhibit (i.c., slow to some
extent and preferably stop) cancer cell infiltration into peripheral organs: inhibit (1.e., slow to
some extent and preferably stop) tumor metastasis; mhibit, to some extent, tumor growth; and/or
relicve to some extent one or more of the symptoms associated with the cancer. To the extent
the drug may prevent growth and/or kill existing cancer cells, it may be cytostatic and/or
cytotoxic. For cancer therapy, cfficacy can be measured, ¢.g., by assessing the time to discase

progression (TTP) and/or determining the response rate (RR).

The terms “cancer” refers to or deseribe the physiological condition in mammals that is typically
characterized by unregulated cell growth. A “tumor” comprises one or more cancerous cells.
Examples of cancer include. but arc not limited to, carcinoma. lymphoma, blastoma, sarcoma,
and leukemia or lymphoid malignancies. More particular examples of such cancers include
squamous cell cancer (e.g., epithelial squamous cell cancer), lung cancer including small- cell
lung cancer, non-small cell lung cancer (“NSCLC”}. adenocarcinoma of the lung and squamous
carcinoma of the lung, cancer of the peritoneum, hepatocellular cancer, gastric or stomach cancer
mcluding gastrointestinal cancer, pancreatic cancer, ghoblastoma. cervical cancer, ovarian
cancer, hiver cancer, bladder cancer, hepatoma, breast cancer, colon cancer. rectal cancer,
colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma. kidney or renal
cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma. penile

carcinoma, as well as head and neck cancer.

A “chemotherapeutic agent” is a chemical compound useful in the treatment of cancer.
regardless of mechanism of action. Classes of chemotherapeutic agents include, but are not
himited to alkyating agents, antimetabolites, spindle powson plant alkaloids, cytoxic/antitumor

antibiotics, topoisomerasce inhibitors, antibodics, photosensitizers, and kinase hibitors.

Chemotherapeutic agents include compounds used in “targeted therapy™ and conventional
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chemotherapy. Examples of chemotherapeutic agents include: erfotinib (TARCEVA®),
Genentech/OS! Pharm.), docetaxel (TAXOTERE®, Sanofi-Aventis), 5-FU (fluorouracil, 5-
fluorouracil, CAS No. 51-21-8), gemcitabine (GEMZAR®, Lilly), PD-0325901 (CAS No.
391210-10-9, Pfizer), cisplatin {cis-diamine.dichloroplatinum(1t), CAS No. 15663-27-1),
carboplatin (CAS No. 41575-94-4). paclitaxcl (TAXOL®, Bristol-Myers Squibb Oncology,
Princeton, N 1), trastuzumab (HERCEPTIN®, Genentech), temozolomide (4-methyl-5-oxo-
2.3.4.6.8-pentazabicyclo [4.3.0] nona-2,7.9-triene- 9-carboxamide, CAS No. 85622-93-1,
TEMODAR®, TEMODAL®, Schering Plough). tamoxifen ((2)-2-[4-(1.2-diphenylbut-1-
enyl)phenoxy]-N N-dimethylethanamine, NOLVADEX®, ISTUBAL®, VALODEX®), and
doxorubicin (ADRIAMY CIN®), Akti-1/2, HPPD, and rapamycin.

More examples of chemotherapeutic agents include: oxaliplatin (ELOXATIN®, Sanofi),
bortezomib (VELCADE®, Millennium Pharm.), sutent (SUNITINIB®, SU11248, Pfizer),
letrozole (FEMARA®), Novartis), imatinib mesylate (GLEEVEC®, Novartis), XL-318 (Mek
inhibitor, Exclixis, WO 2007/044515), ARRY-886 (Mck inhibitor, AZD6244, Array BioPharma,
Astra Zencca), SF-1126 (PI3K mnhibitor, Semafore Pharmaceuticals), BEZ-235 (PI3K inhibitor,
Novartis), XL-147 (P13K inhibitor, Exclixis), PTK787/ZK 222584 (Novartis), fulvestrant
(FASLODEX®), AstraZencca). leucovorin (folinic acid), rapamycin (sirolimus, RAPAMUNE®,
Wyeth), lapatinib (TYKERB®, GSK572016. Glaxo Smith Kline), lonafarnib (SARASAR™,
SCH 66336, Schering Plough), sorafenib (NEXAVAR®. BAY43-9006, Bayer Labs), gefitinib
(IRESSA®, AstraZencca), irinotecan (CAMPTOSAR®, CPT-11, Pfizer), tipifarnib
(ZARNESTRA™ Johnson & Johnson), ABRAXANE™ (Cremophor-free), albumin-engincered
nanoparticle formulations of paclitaxcl {American Pharmaceutical Partners, Schaumberg, 11,
vandetanib (rINN, ZD6474, ZACTIMA®, AstraZeneca), chloranmbucil, AG147&, AG1571 (SU
5271: Sugen). temsirolimus (TORISEL®, Wyeth), pazopanib (GlaxoSmithKline). canfosfamide
{(TELCYTA®, Tclik), thiotepa and cyclosphosphamide (CYTOXAN®, NEOSAR®)); alkyi
sulfonates such as busulfan, improsulfan and piposulfan: aziridines such as benzodopa,
carboquone. meturcdopa, and urcdopa: ethylenimines and methylamelamines including
altretamine, tricthylenemelamine, tricthylenephosphoramide, tricthylencthiophosphoramide and
trimethylomelamine: acctogenms (cspecially bullatacin and bullatacinone); a camptothecin
{including the synthetic analog topotecan): bryostatin: callystatin: CC-1065 (including its
adozelesin, carzelesin and bizelesin synthetic analogsy; cryptophyeing (particularly eryptophycin
1 and cryptophycin §): dolastatin; duocarmycein (including the synthetic analogs, KW-21%9 and

CB1-TM1); cleutherobin: pancratistatin: a sarcodictyin; spongistatin: nitrogen mustards such as
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chlorambucil, chlomaphazine, chlorophosphamide, estramustine, ifosfamide, mechlorethamine,
mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine, prednimustine,
trofosfamide. uracil mustard: nitrosourcas such as carmustine, chlorozotocin, fotemustine,
lomustine, nimustine, and ranimnustine; antibiotics such as the enediyne antibiotics (e.g.,
calichcamicin, calichcamicin gammall, calichcamicin omegall (Angew Chem. Intl. Ed. Engl.
(1994) 33:183-186); dynemicin. dynemicin A: bisphosphonates, such as clodronate; an
esperamicin: as well as ncocarzinostatin chromophore and related chromoprotein enediyne
antibiotic chromophores), aclacinomysins, actinomycin, authramycin, azaserine, blcomycins,
cactinomycin, carabicin, carminomycin, carzinophilin. chromomycinis, dactinomycin,
daunorubicin, detorubicin. 6-diazo-5-0xo-L-norlcucine, morpholino-doxorubicin, cyanomorpho-
lino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin, csorubicin,
idarubicin, nemorubicin, marcellomycin. mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quclamycin, rodorubicin,
streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-mctabolites such as
methotrexate and 5-fluorouracil (5-FU): folic acid analogs such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur, cyt-
arabine, dideoxyuridine, doxifluridine, cnocitabine, floxuridine: androgens such as calusteronc,
dromostanolone propionate, cpitiostanol, mepitiostane, testolactone; anti-adrenals such as
aminoglutethimide, mitotane. trilostane; folic acid replenisher such as frolinic acid; aceglatone:
aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil: bisantrene;
edatraxate; defofamine; demecolcine; diaziquone: elfornithine: clliptinium acctate: an epothilone:
etoglucid: gallium nitrate: hydroxyurea; lentinan: lonidainine: maytansinoids such as maytansine
and ansamitocins: mitoguazone: mitoxantrone: mopidanmol: nitracrine; pentostatin: phenamet:
pirarubicin; losoxantronc: podophyllinic acid; 2-cthylhydrazide: procarbazine: PSKw
polysaccharide complex (JHS Natural Products, Eugene, ORY: razoxanc: rhizoxin: sizofiran;
spirogermanium; tenuazonic acid: triaziquone; 2.2°. 2 -trichlorotricthylamine: trichothecenes
(espectally T-2 toxin. verracurin A, roridin A and anguidine): urcthan: vindesine: dacarbazine:
mannomustine: mitobronitol: mitolactol: pipobroman: gacytosine: arabinoside (“Ara-C”).
cyclophosphamide: thiotepa: 6-thioguanine: mercaptopurine; methotrexate: platinum analogs
such as cisplatin and carboplatin; vinblastine: ctoposide (VP-16): ifosfamide:. mitoxantronce:
vineristine: vinorelbine (NAVELBINE®); novantrong; teniposide; edatrexate: daunomycin:

aminopterin: capecitabine (XELODA®:, Roche): ibandronate: CPT-11: topoisomerase inhibitor
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RES 2000: difluoromethylornithine (DMFOY); retinoids such as retinoic acid; and

pharmaceutically acceptable salts, acids and derivatives of any of the above.

Also included in the definition of “chemotherapeutic agent™ are: (i) anti-hormonal agents that act
to regulate or inhibit hormone action on tumors such as anti-estrogens and sclective estrogen
receptor modulators (SERMs), including, ¢.g., tamoxifen (including NOLVADEX®; tamoxifen
citrate), raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY 117018,
onapristone, and FARESTON® (toremifine citrate); (i1) aromatase inhibitors that inhibit the
enzyme aromatase, which regulates estrogen production in the adrenal glands, such as, e.g., 4(5)-
imidazoles, aminoglutethimide, MEGASE® (megestrol acctate). AROMASIN® (exemestanc:
Pfizer), formestanie, fadrozole, RIVISOR® (vorozole), FEMARA® (letrozole: Novartis). and
ARIMIDEX® {anastrozole; AstraZencca): (111) anti-androgens such as flutamide, nilutamide,
bicalutamide, leuprolide, and goserelin: as well as troxacitabine (a 1.3-dioxolane nuclecoside
cytosine analog): (iv) protein kinase inhibitors such as MEK inhibitors (WO 2007/044515%, (v)
lipid kinasc inhibitors: (vi) antisensc oligonucleotides, particularly those which inhibit
expression of genes in signaling pathways implicated in aberrant cell proliferation, ¢.g., PKC-
alpha, Raf and H-Ras, such as oblimersen (GENASENSE®), Genta Inc.): (vii} ribozymes such as
VEGF cexpression inhibitors (¢.g., ANGIOZYME®) and HER2 expression inhibitors; (viii)
vaccines such as gene therapy vaceines, ¢.g., ALLOVECTIN®, LEUVECTIN®), and VAXID®;
PROLEUKIN® rIL-2: topoisomerase 1 inhibitors such as LURTOTECAN®:; ABARELIX®
rmRH: (1x) anti-angiogenic agents such as bevacizumab (AVASTIN®, Genentech); and

pharmacecutically acceptable salts, acids and derivatives of any of the above.

Also included m the definition of “chemotherapeutic agent™ are therapeutic antibodies such as
alemtuzumab (Campath), bevacizumab (AVASTIN®, Genentech): cetuximab (ERBITUX®),
Imclone): panitumumab (VECTIBIX®, Amgen). rituximab (RITUXAN®, Genentech/Biogen
Idec). pertuzumab (OMNITARG™, 2C4, Genentech). trastuzumab (HERCEPTIN®), Genentech),
tositumomab (Bexxar, Corixia). and the antibody drug conjugate, gemtuzumab ozogamicin

(MYLOTARG®, Wyeth).

Humanized monocional antibodies with therapeutic potential us chemotherapeutic agents in
combination with the PI3K inhibitors of the invention include: alemtuzumab, apolizumab,
asclizumab, athizumab, bapincuzumab, bevacizumab, bivatuzumab mertansine, cantuzurnab
mertansine, cedelizumab, certolizumab pegol. cidfusituzumab, cidtuzumab, daclizumab,

cculizumab. efalizumab, cpratuzumab, erlizumab, felvizumab, fontolizumab, gemtuzumab
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ozogamicin, Inotuzumab ozogamicin, ipilimumab, labetuzumab, lintuzumab, matuzumab,
mepolizumab, motavizumab, motovizumab, natalizamab, nimotuzumab, nolovizumab,
numavizumab, ocrelizumab, omalizumab, palivizumab, pascolizumab, pecfusituzumab,
pectuzumab, pertuzumab, pexelizumab, ralivizamab, ranibizumab, reslivizumab, reslizumab,
resyvizumab, rovelizumab, ruplizumab, sibrotuzumab, siplizumab, sontuzumab, tacatuzumab
tetraxetan, tadocizumab, talizumab, tefibazumab, tocilizumab, toralizumab, trastuzumab,

tucotuzumab celmoleukin. tucusituzumab, umavizumab. urtoxazumab, and vistlizumab.,

A “metabolite’ is a product produced through metabolism in the body of a specified compound
or salt thercof. Metabolites of a compound may be identified using routine techniques known in
the art and their activities determined using tests such as those described herein. Such products
may result ¢.g. from the oxidation, reduction, hydrolysis, amidation, deamidation, esterification,
deesterification, enzymatic cleavage, and the like, of the administered compound. Accordingly,
the invention includes metabolites of compounds of the invention, including compounds
produced by a process comprising contacting a compound of this invention with a mammal for a

period of time sufficient to yield a metabolic product thereof.

The term “package msert™ is used to refer to instructions customarily included 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

products.

The term “chiral” refers to molecules which have the property of non-superimposability of the
mirror image partner. while the term “achiral” refers to molecules which are superimposable on

their mirror image partner,

The term “stereoisomers™ refers to compounds which have identical chemical constitution, but

differ with regard to the arrangement of the atoms or groups in space,

“Diastereomer” refers to a stercoisomer with two or more centers of chirality and whose mole-
cules are not mirror images of one another. Diastercomers have different physical properties, e.g.
melting points. boiling points. spectral propertics, and reactivitics. Mixtures of diastercomers
may separate under high resolution analytical procedures such as electrophoresis and

chromatography.
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“Enantiomers” refer to two stercoisomers of a compound which are non-superimposable mirror

images of onc another.

Stercochemical definitions and conventions used herein generally follow S. P, Parker, Ed.,
McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New York:
and Ehel, E. and Wilen, S., “Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc.,
New York, 1994. The compounds of the invention may contain asymmetric or chiral centers,
and therefore exist in different stereoisomeric forms. It is intended that all stercoisomeric forms
of the compounds of the invention, ncludmg but not limited to, diastercomers, enantiomers and
atropisomers, as well as mixtures thercof such as racemic mixtures, form part of the present
mvention. Many organic compounds exist in optically active forms. i.c., they have the ability to
rotate the plane of planc-polarized light. In describing an optically active compound, the
prefixes D and L. or R and S, are used to denote the absolute configuration of the molecule about
its chiral center(s). The prefixes d and [ or (+) and (-) are emploved to designate the sign of
rotation of planc-polarized light by the compound. with (-) or 1 meaning that the compound is
levorotatory. A compound prefixed with (+) or d is dextrorotatory. For a given chemical
structure, these stereoisomers are identical except that they are mirror images of one another. A
specific stereoisomer may also be referred 1o as an enantiomer, and a mixture of such isomers is
often called an enantiomeric mixture. A 50:50 mixture of cnantiomers is referred to as a racemic
mixture or a racemate. which may occur where there has been no stercosclection or
stereospecificity in a chemical reaction or process. The terms “racemic mixture” and “racemate”

refer to an equimolar mixture of two enantiomeric species, devoid of optical activity.

The term “tautomer” or “tautomeric form” refers to structural 1somers of different energies
which arc interconvertible via a low energy barricr. For example. proton tautomcers (also known
as prototropic tautomers) include interconversions via migration of a proton. such as keto-cnol
and iminc-cnamine isomcrizations. Valence tautomers include interconversions by

corganization of some of the bonding clectrons.

The phrase “pharmaccutically acceptable salt”™ as used herein, refers to pharmaceutically
acceptable organic or inorganic salts of a compound of the invention. Exemplary salts include,
but are not limited. to sulfate, citrate, acctate, oxalate. chloride, bromide, iodide, nitrate, bisulfate,
phosphate. acid phosphate, isonicotinate. lactate, salicylate, acid citrate, tartrate, oleate, tannate,
pantothenate, bitartrate, ascorbate, succinate. malcate. gentisinate, fumarate, gluconate, gluc-

uronate, saccharate, formate, benzoate, glutamate, methancsulfonate “mesylate”, cthancsulfonate,
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benzenesulfonate, p-toluencsulfonate, and pamoate (i.c., 1,1 -methylene-bis(2-hydroxy-3-naph-
thoate)) salts. A pharmaccutically acceptable salt may involve the inclusion of another molecule
such as an acctate ion, a succinate ion or other counter ion. The counter ion may be any organic
or inorganic moicty that stabilizes the charge on the parent compound. Furthermore, a pharma-
ceutically acceptable salt may have more than one charged atom in its structure. Instances where
multiple charged atoms are part of the pharmaceutically acceptable salt can have multiple
counter ions. Hence, a pharmaccutically acceptable salt can have one or more charged atoms

and’/or one or more counter ion.

If the compound of the invention is a base, the desired pharmaccutically acceptable salt may be
prepared by any suitable method available in the art, ¢.g., treatment of the free base with an
morganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, methane-
sutfonic acid, phosphoric acid and the like, or with an organic acid, such as acctic acid, trifluoro-
acctic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid, pyruvic acid,
oxalic acid, glycolic acid, salicylic acid, a pyranosidy! acid. such as glucuronic acid or
galacturonic acid, an alpha hydroxy acid, such as citric acid or tartaric acid, an amino acid, such
as aspartic acid or glutamic acid. an aromatic acid, such as benzoic acid or cinnamic acid, a

sulfonic acid, such as p-toluenesulfonic acid or ethancsulfonic acid, or the like,

If the compound of the invention is an acid, the desired pharmaceutically acceptable salt may be
prepared by any suitable method. e.g., treatment of the free acid with an inorganic or organic
base, such as an amme (primary, sccondary or tertiary)., an alkali metal hydroxide or alkaline
carth metal hydroxide, or the hike. Hlustrative examples of suitable salts include. but are not
limited to, organic salts derived from amino acids, such as glycine and arginine, ammonia,
primary. sccondary, and tertiary amines, and cyclic amines. such as piperidine, morpholine and
piperazine, and inorganic salts derived from sodium, calcium, potassium, magnesium.

mangancsc, ron, copper. zine, aluminum and lithium.

The phrase “pharmaceutically acceptable” indicates that the substance or composition must be
compatible chemically and/or toxicologically. with the other ingredients comprising a

formulation, and’/or the mammal being treated therewith,

A “solvate” refers to an association or complex of one or more solvent molecules and & com-
pound of the invention. Examples of solvents that form solvates include, but are not himited to.

water. isopropanol, cthanol, methanol. DMSO. cthylacctate, acetic acid. and cthanolamine.
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The terms “compound of this invention™ and “compounds of the present invention” and “com-
pounds of Formula I” include compounds of Formulas 1 and stercoisomers, geometric isomers,

tautomers, solvates, metabolites, and pharmaceutically acceptable salts and prodrugs thercof.

Any formula or structure given herein, including Formula I compounds, is also intended to

represent hydrates, solvates, and polymorphs of such compounds, and mixtures thereof.

Any formula or structure given herein, including Formula I compounds, is also intended to
represent unlabeled forms as well as isotopically labeled forms of the compounds. Isotopically
labeled compounds have structures depicted by the formulas given heremn except that onc or
more atoms are replaced by an atom having a selected atomic mass or mass number. Examples
of isotopes that can be incorporated mnto compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as, but not limited
to 2H (deuterium, D), 3H (tritium), 11C, 13C, 14C, 15N, 18F, 31P, 32P. 35S, 36C1, and 1251,
Various isotopically labeled compounds of the present invention, ¢.g. those into which
radioactive isotopes such as 3H, 13C, and 14C arc incorporated. Such isotopically labelled
compounds may be useful in metabolic studies, reaction kinetic studics, detection or imaging
techniques, such as positron emission tomography (PET) or single-photon emission computed
tomography (SPECT) including drug or substrate tissue distribution assays, or in radioactive
treatment of patients. Deutertum labelled or substituted therapeutic compounds of the invention
may have improved DMPK (drug metabolism and pharmacokinetics) properties, relating to
distribution, metabolism, and excretion (ADME). Substitution with heavier isotopes such as
deuterium may afford certain therapeutic advantages resulting from greater metabolic stability,
¢.g. increased in vivo half-life or reduced dosage requirements. An 18F labeled compound may
be useful for PET or SPECT studies. Isotopically labeled compounds of this mvention and
prodrugs thereof can generally be prepared by carrying out the procedures disclosed in the
schemes or in the examples and preparations described below by substituting a readily available
isotopically labeled reagent for a non-isotopically labeled reagent. Further. substitution with
heavier isotopes, particularty deuterium (i.e.. 2H or D) may afford certain therapeutic advantages
resulting from greater metabolic stability, e.g. increased in vivo half-life or reduced dosage
requirements or an improvement in therapeutic index. It is understood that deuterium in this
context is regarded as a substituent in the compound of the formula (1), The concentration of
such a heavier isotope, specifically deuterium, may be defined by an isotopic enrichment factor.

In the compounds of this invention any atom not specifically designated as a particular isotope is
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meant to represent any stable isotope of that atom. Unless otherwise stated, when a position is
designated specifically as "H" or "hydrogen”, the position is understood to have hydrogen at its
natural abundance isotopic composition. Accordingly, in the compounds of this invention any

atom specifically designated as a deuterium (D) is meant to represent deuterium.
BENZOXAZEPIN COMPOUNDS

Exemplary embodiments of Formula 1 compounds include those wherein 7' is CR'; 27 is CR”;

7% is CR*: and Z" is CR*.

n
Y
a

Exemplary embodiments of Formula 1 compounds include those wherein Z' is No 27 is CR™ Z

is CR™; and Z" is CR®,

Exemplary embodiments of Formula | compounds include those wherein 2" is CR': 2% is N; Z2°

is CRY and Z' is CRY.

Exemplary cmbodiments of Formula I compounds include those wherein Z' is CR'; 27 is CR™:

P S el s ey
Z s N;and Z s CR™.

- . - . RS P
Exemplary embodiments of Formula 1 compounds include those wherein 7' is CR'; 27 is CR™:

7 is CRY and 2% is N,

Exemplary embodiments of Formula I compounds are those wherein B is a structure of formula

{a).

Exemplary embodiments of Formula | compounds are those wherein B is a structure of formula
(b}.

Exemplary embodiments of Formula I compounds are those wherein B is a structure of formula

{ch.

Exemplary crmbodiments of Formula I compounds are those wherein B is a structure of formula

(d}.

Exemplary embodiments of Formula I compounds are those wherein B i a structure of formula

(e
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Exemplary embodiments of Formula | compounds are those wherein B 1s a structure of formula

().

Exemplary embodiments of Formula I compounds are those wherein B is a structure of formula

(g).

Exemplary embodiments of Formula I compounds include those wherein Z' is CR'; Z7 is CR”;

7} is CRY: and 77 is CR* and B is a structure of formula (a), (bY. (d), (). (Hor ().

. IR . [N 2. 2
Exemplary cmbodiments of Formula I compounds include those wherein Z' is CR'; Z7 is CR”;

Z%is CRY; and 77 is CR* and B is a structure of formula (a). (b), (d) or {g).

Exemplary embodiments of Formula I compounds include those wherein Z' is CR'; Z7 is CR?;

7' is CR™; and 2% is CR* and B is a structure of formula (a) or (d).
Exemplary embodiments of Formula I compounds include those wherein A is —C (=0)NRR’.
Exemplary embodiments of Formula I compounds include those wherein R” is CHa.

Exemplary embodiments of Formula I compounds include those wherein R is phenyl substituted
with onc or morc groups independently selected from F. Cl, Br, L. ~CH,OH., —CH,CHs, —CN,
~CFs, ~CO:H., ~=CONHz. -CONHCHz, ~NO». -N(CHz:)>, -NHCOCH:, -NHS(O).CH:, ~OH,
—QCH;, ~OCH,CH-, —=S(O)NH;. -S(0)>CHs, morpholin-4-vl, piperidin-1-vl. pipcrazinyl,
piperazin-4-yl-2-one. pipcrazin-4-yl-3-one, pyrrolidin-1-yl, thiomorpholin-4-yl. S-di-

oxothiomorpholin-4-yl, -C=CR", and -CH=CHR'".

Exemplary embodiments of Formula I compounds include those wherein R and R® together with
the nitrogen atom to which they are attached form morpholin-4-yl. piperidin-1-yi, piperazinyl.
piperazin-4-yl-2-one, piperazin-4-yl-3-one, pyrrolidin-1-yl, thiomorpholin-4-y!, S-dioxothio-
morpholin-4-yl, azocan-1-yl, azetidin-1-yl. octahydropyrido[ 1.2-a]pyrazin-2-yl. [ 1.4}diazepan-1-

vl or indohinyl

Exemplary embodiments of Formula I compounds include those wherein A is —C(=0Q)NR’R®
wherein R” is CHa and R® is phenyl substituted with one or more groups independently selected

fromF, CL Br., 1. ~CH-OH, ~CH.CgHs, ~CN, ~CF:, ~COyH. ~CONH,, ~CONHCH:, NO»,
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morpholin-4-yl, piperidin-1-yl, piperazinyl, piperazin-4-yl-2-one, piperazin-4-yl-3-one,

Exemplary cmbodiments of Formula I compounds include those wherein A s ~C(=0)NR'R®

wherein R” is CHz and R? is phenyl substituted with one or more F.

Exemplary embodiments of Formula I compounds include those wherein A is C;—Cyphetero-
cyclyl or C—Cyg heteroaryl substituted with ~CH,OH, ~CH,CO,H, ~CH(CH:)CH,OCH;, —~CHs,
~CH(CHz)2, -CH,CH(CHzs)y, ~CHLCF3, —C(=0)CH3, ~C(=0)NHCHz, —C(=0)N(CHz);, —~CO:H,
~CO,CH;, ~CH:CO,CHz, —NH,, -NHC(=0)CH;, —OH, ~OCH:, —S(0);CH;, I-methylpiperid-
4-yl, 4-methylpiperazin-1-yl, 4-morpholinyl, (4-methylpiperazin-1yl)carboxamide, -CH»(1H-

1,2,4-triazol-5-y1), cyclopropyl, cyclopropylmethyl, or cyclobutyl.

Exemplary embodiments of Formula I compounds include those wherein A is a €~y hetero-
aryl selected from pyridyl. isoxazolyl, imidazolyl, pyrazolyl, pyrrolyl, thiazolyl, pyridazinyl
pyrimidinyl, pyrazinyl, oxazolyl, oxadiazolyl. 1.3.4-oxadiazol-2(3H)-one, furanyl, thienyl, 1,2,3-
triazolvl, 1,2.4-triazolyl, 1.2 4-triazol-5(4H)-one, 4,5-dihvdro-1,2 4-triazin-6( 1 H)-one. tetrazolyl,

pyrrolo[2.3-blpyridinyl. indazolvl, 3.4-dihydroquinolinyl. and benzo[d]thiazole.

Excmplary ernbodiments of Formula 1 compounds include those wherein A is sclected from the

Structures:
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where R’ is independently sclected from H, F, CL, Br, I, -CH;, ~CH,CHs, ~CH(CH:)s, ~C(CHz)z.
~CH>CH(CHs),, —CHL,OH, —CH-CO-H, ~CH(CHCH-OCHs, —CN, —CF+, —~CH-CFy, =CH»>NHa,
~CHCH2NH,, -C(=0YCH;s, - CHC(=OWNHCH:, ~-C(=0)NHCH:, -CO-H, ~CH.CO-CHa.

~NH,. -OH, ~OCHa, —SCH;, =S{0nCH:, cyclopropyl, cyclopropyimethyl, I-methyipiperid-4-yl,

4-methylpiperazin-1-vl, 4-morpholinyl, morpholin-4-vi-ethyl, benzyl, and phenyl, where benzyl
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and phenyl are optionally substituted with one or more groups selected from F, CI, Br, 1.
—CH,;0H, -CH>CO»H, —CN, =CH:NH,, —CH;s, —~C(=0)CHa. ~C(=0)NHCH;, —-CO,H,
~CHCO2CHa, =NH,, “OCHz, —=S(0),CH;, 1-methylpiperid-4-yl, 4-methylpiperazin-1-vl, and 4-

morpholinyl; and where the wavy line indicates the site of attachment.

Exemplary embodiments of Formula I compounds include those wherein A is a group of formula

().

N N N
\ : (1)
N-‘--

RQ

where R is independently selected from H, F, Cl, Br, I -CHi, —CH,CH;, —CH(CH:),, ~C(CHz3)x,
~CH>CH(CHz),, —-CH>OH, -CH,CO-H. ~CH(CH:)CH,0OCH;:, —CN, —CFi1. ~CH,CFs, ~CH2NH,,
—CH>CHyNH;, ~C(=0)CH:, — CHC{=0)NHCHz:, ~C(=0)NHCH;:, -CO-H, —CHC0O,CHs,
—NH,, ~OH. ~OCH,, =SCHs, =S(O),CHs, cyclopropyl, cyclopropylmethyl, 1-methylpiperid-4-vl,
4-methylpiperazin-1-yl, 4-morpholinyl, morpholin-4-yl-ethyl, benzyl, and phenyl, where benzyl
and phenyl arc optionally substituted with onc or more groups selected from F. CL, Br, L,
~CH-OH, -CH>COH, —CN, -CH2NHs, -CHiy. —C(=0)CH:. -C(=O)NHCH;, ~CO-H,
~CH>CO,CHa:, -NHa, ~OCHz, -S(O).CH:, 1-methylpiperid-4-yl, 4-methylpiperazin-1-yl, and 4-

morpholinyl; and where the wavy line indicates the site of attachment.

Exemplary embodiments of Formula I compounds include those wherein A 1s a group of formula
(i) where R” is independently selected from —CH;, ~<CH(CHs),, ~NH, and phenyl, where phenyl

is optionally substituted with one or more groups sclected from F and CL

Exemplary embodiments of Formula I compounds include those wherein A is sclected from the

structures:
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where the wavy line indicates the site of attachment.

Excmplary embodiments of Formula I compounds include those wherein A is a group of formula

(i), (i), (v, (VY or (v

(i1), v (ii1), N VN (v},
A;\e \N N\( ;'\3-.<

j: (V. :E (vi)

NN NN
o N/ FoN=/
Excmplary embodiments of Formula I compounds include those wherein A is a group of formula

i1y or (vi).

Fxcmplary cmbodiments of Formula | compounds include those wherein Z' is CR': Z7 is CR™;
o e 3 4 1 . - ) . .
7 is CR: and 7% is CR™: B is a structure of formula (ayor {d) and A is a group of formula (11} or

(vi}.
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Exemplary embodiments of Formula I compounds include those wherein Z'is CR': 27 is CR%

7% s CRY and Z* is CRY; B is a structure of formula (a) and A is a group of formula (vi).

Excmplary cmbodiments of Formula I compounds include those wherein Z'is CR': 27 is CRY;

73 is CRY and Z' is CR: B is a structure of formula (d) and A is a group of formula (vi).

5 Excmplary embodiments of Formula | compounds include Formula Th compounds:

N
\
A

Ih

wherein R', R%. R, and R* and A have the meanings as defined for compounds of Formula 1

above.

Exemplary embodiments of Formula Th compounds include those

10 wherein R'. R, R, and R* are independently selected from H, Br. ~C(=0)NR''R", Co—C1q
heterocyelyl, or +(Co-Cag heterocvelyly—(C—Cyy alkyl), where alkyl is optionally substituted
with =S{ORR'% A is selected from C1—Coy heteroaryl wherein heteroaryl is optionally substi-
tuted with onc or more —(Cs—Chy aryl): where aryl 1s optionally substituted with one or more
groups independently selected from F and Ct: and R' and R'! are independently sclected from

I35 hydrogen and C—Cy» alkyl

Exemplary embodiments of Formula Ih compounds include those wherein R’ is hydrogen, R” is
hydrogen, Br, -C(OYNH- or 1-(2-methancsulfonyl-cthyl)-azetidin-3-yl, R is hydrogen or piperi-
din-4-yl, R" is hydrogen and A is 2-[2-(2 4-difluorc-phenyl)-2H-{ 1.2 4]triazo}-3-yl or 2-chloro-

phenyh-2H-{ 1.2, 4}triazol-3-yi

20 Exemplarv embodiments of Formula | compounds include Formula 11 compounds:
piars



WG 2011/036280 PCT/EP2010/064208

231
R‘

R2 O\>

R¥ l N
R4 N /

. 2 3 .
wherein R, R*, R™, and R* and A have the meanings as defined above for Formula I compounds.

Exemplary embodiments of Formula 1i compounds are those wherein R' R? R, and R* are
independently selected from H, F, —C( -"—’O)NR“'; R, —~{Co—Copheterocycly—Ci—Craalkyl),

5 ~(Ci~Caoheteroaryl)—(C~Coalkyl), where alkyl is optionally substituted with one or more
groups independently selected from —--NRWR”, oxo and ~OR'™: A is C,~Cag heteroaryl wherein
heteroaryl is optionally substituted with one or more groups independently selected from
~NR'R, C,=Caalkyl and C¢—~Cay arvl; where aryl is optionally substituted with one or more Cl;

and R'% and R'! arc independently sclected from H and C)—C)» alkyl

10 Excmplary embodiments of Formula 1i compounds are those wherein
R'  is hydrogen:

it - ~
R™ s hydrogen. F or a group of formula
HO

M CH,

N OCH“ N :!3;
4 HO = HeN’Q/E" = o HO NN
NJ\ A RN \l T Nl
» Lt ° s s
H

O
\/'\wx HO MNa
O,
15 R s hydrogen or -C(O)NHx;
R* s hydrogen and
A s L-sopropyl-1H-[ 1,2 4]triazol-5-yl, 1-1sopropyl-3-methyl-1H-{1.2 4}triazol-5-v1L, I-

isopropyl-3-amino-1H-[1,2,4]triazol-5-vl or 1-(2-chlorophenyl-1H-[ 1.2 4]triazol-5-y1.

Excmplary embodiments of Formula I compounds include Formula [ compounds:



WO 2011/636280 PCT/EP2016/064208

A 1j
wherein R, R?, R*, R* and A have the meanings as described above for compounds of Formula 1.

Exemplary embodiments of Formula Ij compounds are those wherein R', R%, RY, and R arc
independently selected from H and +Co—Cogheterocyelyly—(C—Cyralkyl) where heterocyelyl s

5 optionally substituted with one or more —OR'™: A is selected from ~C(=ONRR® and C;~Cay

Excemplary embodiments of Formula Ij compounds are those wherein
R' s hydrogen,

4

10 R 1s hvdrogen.

R™ s hydrogen or a group of formula

HO/XN/j ’

R* s hydrogen and

A is a group of formula

] x
>\N)3\I g\g O
A
= CH
N or F 3

Excmplary cmbodiments of Formula I compounds include Formula Tk compounds:

N
Ni Y4 (Tk)

A

Exemplary embodiments of Formula I compounds include Formula Im compounds:
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O
N7 3
|
3 / N
N’\e (Im)

A

R

N

Exemplary embodiments of Formula I compounds include Formula In compounds:

N/ (In)

(Ip)

A

AN (Iq)

Excmplary embodiments of Formula I compounds include Formula Ir compounds:

X

O

z
=

N (Ir)

2z

~

10 wherein A has the meanings as described above for Formula T compounds.
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Exemplary embodiments of Formula Ir compounds are those wherein A is C1—Cao heteroaryl
wherein heteroaryl is optionally substituted with one or more groups independently sclected

from C;—Cy; alkyl, ¢.g. A is a group of formula
>\ )\\N
N
\N':J ’

The invention relates generally to benzoxazepin compounds of Formula I with anti-cancer
activity, and more specifically with PI3 kinase inhibitory activity. Certain hyperproliferative
disorders arc characterized by the modulation of P13 kinase function, ¢.g. by mutations or over-
expression of the proteins. Accordingly, the compounds of the invention may be usceful in the
treatment of hyperproliferative disorders such as cancer. The compounds may inhibit tumor

growth in mammals and may be useful for treating human cancer patients.

The invention also relates to methods of using the benzoxazepin compounds of Formula 1 for in
vitro, in situ, and in vivo diagnosis or treatment of mammalian cells, organisms, or associated

pathological conditions.

Another aspect of the invention provides methods of inhibiting P13 kinase activity. comprising

contacting & P13 kinase with an effective inhibitory amount of a compound of Formula 1.

Determination of the P13 kinase activity of a Formula 1 compound is possible by a number of
direct and indirect detection methods. Certain exemplary compounds described herein were
assayed for their pl10a (alpha), and other isoform. PI3K binding activity (Example 901} and in
vitro activity against tumor cells (Example 902). Certain exemplary compounds of the invention
had PI3K binding activity 1Cs, values less than 10 nM. Certain compounds of the invention had

tumor ccll-based activity ECsg values Iess than 100 nM.

In one aspect the present invention provides a method for inhibiting or modulating lipid kinase
activity, comprising contacting the lipid kinase with an cffective inhibitory amount of a com-
pound as defined herein. In one aspect the present invention provides a method for inhibiting or
modulating PI3K activity, comprising contacting the PI3K with an cffective inhibitory amount of
a compound as defined hercin. In one aspect the present invention provides a method for inhibit-
ing or modulating PI3K p1 10 alpha subunit activity. comprising contacting the PI3K p110 alpha

subunit with an cffective inhibitory amount of a compound as defined herein.
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In one aspect the present invention provides a method for inhibiting or modulating lipid kinase
activity, ¢.g. P13K activity in a mammal, comprising administering to the mammal a therapeu-

tically effective amount of a compound as defined herein.

The cytotoxic or cytostatic activity of Formula [ exemplary compounds was measured by:
establishing a proliferating mammalian tumor cell line in a cell culture medium, adding a
Formula I compound. culturing the cells for a period from about 6 hr to about 5 days: and
measuring cell viability (Example 902). Cell-based in vitro assays were used to measure viabili-

ty, Le. proliferation (1Cse), cytotoxicity (ECsq), and induction of apoptosis (caspase activation),

The in vitro potency of Formula I exemplary compounds was measured by the cell proliferation
assay, CellTiter-Glo™ Luminescent Cell Viability Assay, commercially available from Promega
Corp., Madison, WI (Example 902). This homogeneous assay method is based on the recombi-
nant expression of Coleoptera luciferase (US 3583024: US 5674713; US 5760670) and deter-
minges the number of viable cells in culture based on quantitation of the ATP present, an indicator
of metabolically active cells (Crouch ot al (1993 J. Immunocl. Meth. 160:81-88: US 6602677).
The CellTiter-Glo™ Assay was conducted in 96 or 384 well format. making it amenable to auto-
mated high-throughput screening (HTS) (Cree et al (1995) AntiCancer Drugs 6:398-404). The
homogencous assay procedure involves adding the single reagent (CellTiter-Glo™ Reagent)
directly to cells cultured in serum-supplemented medium. Cell washing, removal of medium and
multiple pipetting steps are not required. The system detects as few as 15 cells/well in a 384-

well format in 10 min afier adding recagent and mixing,

The homogencous “add-mix-measure” format results in cell lysis and generation of a lumine-
scent signal proportional to the amount of ATP present. The amount of ATP 15 directly propor-
tional to the number of cells present in culture. The CeliTiter-Glo® Assay generates a “glow-
type” luminescent signal, produced by the luciferase reaction, which has a half-life generally
grecater than five hr, depending on cell type and medium used. Viable cells are reflected in
relative luminescence units (RLUY. The substrate. Beetle Luciferin, 1 oxidatively
decarboxylated by recombinant firefly luciferase with concomitant conversion of ATP to AMP
and gencration of photons. The extended half-life climinates the need to use reagent mjectors
and provides flexibility for continuous or batch mode processing of multiple plates. This cell
proliferation assay can be used with various multiwell formats, ¢.g. 96 or 384 well format. Data
can be recorded by luminometer or CCD camera imaging device. The luminescence output is

presented as relative hight units (RLU). measured over time.
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The anti-proliferative effects of Formula I exemplary compounds were measured by the
CellTiter-Glo™ Assay (Example 902) against several tumor cell lines. Potency ECsg values were
established for the tested compounds. The range of in vitro cell potency activities was about 100
nM to about 10 oM, Certain tested compounds had ECsg values of less than 1 micromolar (1 uM)

n stopping proliferation of certain tumor cell lines.

Certain ADME properties were measured for certain exemplary compounds by assays including:
Caco-2 Permeability (Example 903), Hepatocyte Clearance (Exampie 904), Cytochrome P450
Inhibition (Example 905), Cytochrome P450 Induction (Example 906), Plasma Protein Binding
(Example 907), and hERG channel blockage (Example 908).

Certain exemplary compounds were tested for efficacy by a dose escalation studics by
administration in tumor xenograft Taconic nude mouse models (Example 909). The breast
cancer cell line MDA-MB-361.1 mouse model was administered certain exemplary Formula |
compounds along with Vehicle (MCT, negative control). The tumor growth delay was measured
when dosed orally daily for 21 days at 30 and 100 mg/kg. Body weight change over the course
of treatmemt was measured as an indicator of safety. Treatment of the MDA-MB-361.1 mouse
modcl with certain exemplary Formula [ compounds caused tumor growth stasis, inhibition, or

regression when dosed orally daily for 21 days.

Exemplary Formula I compounds No. 101-294 in Table 1, No. 295-533 in Table 2, and No. 534-
570 in Table 3 were made, characterized, and tested for inhibition of PI3K alpha (1Cs, p110
alpha less than I micromolar. uM} and selectivity according to the methods of this mvention,
and have the following structures and corresponding names (ChemDraw Ultra, Version 9.0.1,
CambridgeSoft Corp., Cambridge MA}. For example, compound 101 had an 1Csy 0f 0.77
micromole: compound 102 had an ICsy of 0.003 micromole: compound 103 had an ICs of 0.058
micromole: compound 154 had an ICs, of 0.00091 micromole: compound 170 had an 1Cso of
0.022 micromole: compound 171 had an 1Cso of 0.00066 micromole: compound 186 had an ICy,
of 0.0001%8 micromole; compound 200 had an [Cs of 6.0020 micromole: compound 248 had an
I 0f 0.00037 micromole: compound 251 had an 1Csy of 6.0014 micromole: compound 253

had an 1Csq of 0.0044 micromole: and compound 288 had an 1Csy 0f 0.20 micromole.
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[0001] Table 1.
No. | Structure Name
101 O N-(2.4-difluoropheny D-N-methyl-
@ 4,5-dihydrobenzo[b]pyrazolo[1.5-
N d]{ I .4Joxazepine-2-carboxamide
1\
N oo
F.‘
N O
\
F
102 O 2-(1-(2-chlorophenyl)-1H-1.2.4-
w triazol-5-y1)-5,6-
O N dihydrobenzo|flimidazol[1,2-
\H, F\{ p d1[ I 4Joxazepine-10-carboxamide
=N
N
Cl
103 1 Br O 2-(1-(2.4-difluoraphenyl)-1H-1,2.4-
triazol-5-y1)-8-bromo-4,5-
dihydrobenzo-2H-oxepino{4.5-
N dlpyrazole
N‘f\\
F~< \> SN
N
" =
F
104 O 2-(1-(2-chlorophenyl)-1H-1,2,4-
O trigzol-5-y1)-3.,6-
H2N 3 dihydrobenzo flimidazo[1.2-
N d]{ 1.4Joxazepine-9-carboxamide
!
N/
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238
105 i-iN 2-(1-1sopropyl-1H-1,2,4-triazol-5-
N | N y1)-8-(pyrazol-4-y1)-4.5-
dihydrobenzo-2H-oxepino{4,5-
dlpyrazole

T\
i
)\N N
| | =/

106 | Br O 2-(1-isopropyl-1H-1.2.4-triazol-3-
yl)-8-bromo-4.5-dihydrobenzo-2H-
oxepino[4,5-d]pyrazole

R
B
N==/
107 O 2-(1-(2,4-difluorophenyl)-1H-1.2.4-
O triazol-5-yl)-4,5-dihydrobenzo-2H-
HoN e ek
oxepino[4,5-djpyrazole-&-
A - carboxamide
No
@t
NS
PN

108 O 2-(4-1sopropyl-4H-1.2.4-triazol-5-

yh-9-(pyrazol-4y1)-4,5-
S dihydrobenzo-2H-oxepino[4.5-
HN Ni \ dipyrazole
N A
)\N N
N=/
109 O 2-(1-isopropyl-1H-1.2,4-triazol-5-
\> vi)-5,6-
HN N dihydrobenzo{flimidazo{].2~
0 P\{ { d}[1.4Joxazepine-10-carboxamide
SN
N
>
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110 O 2-(1-1sopropyi-1H-1.2 4-triazol-5-
H y1)-9-N-methyl-4,5-dihydrobenzo-
N 2H-oxepino{4.5-d]pyrazolc-9-
6 I\ carboxamide
N«
K
SN
-
=
111 0] 2-(1-1sopropyl-1H-1.2 4-triazol-5-
H y1)-9-N-(2-hydroxycthyl)-4.5-
Ho™ N dihydrobenzo-2H-oxepino[4.5-
O T\ dlpyrazole-9-carboxamide

112 2 0 (2-(1-isopropyl-1H-1.2.4-triazol-5-
0=8 -3.6-
yb-2,
Lo N dihydrobenzo[ flimidazo[1,2-
S f p d}[1.4loxazepin-10-yD)(S-
N dioxothiomorpholino )methanone
o
N
\ =l
113 OH (4-(2-hydroxypropan-2-
O yhpiperidin-1-y1)(2-(1-isopropyl-
w 1H-1.2,4-triazol-5-y1)-5.6-
N N dihydrobenzo[flimidazo[1.2-
5 Nf ) d][1.4Joxazepin-10-yhmethanone
>
N
N =
114 0 9-(1-isopropyl-1H-pyrazol-3-y1)-
N o 6.7-dihydroimidazo[1.2-
RN dlpyrido[3.2-b][ 1 4]oxazepine-3-
NZ carboxamide
N7
- N
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115 0 2-(1-1sopropyl-1H-pyrazol-5-yl)-
3 5.6-dihydrobenzo[flimidazo]1.2-
O I N djl1.4Joxazepine-10-carboxamide
NH, N
b
N/
116 0 N-(2-hydroxy-2-methylpropyl)-2-
OH H (1-isopropyl-1H-1,2,4-tr1azol-3-vyi)-
/i\/ N N 4,5-dihydrobenzo[blpyrazolof1,5-
3 r& N d} 1.,4Joxazepine-9-carboxamide
o
N
" =l
117 Q (2-(1-isopropyi-1H-1,2,4-triazol-5-
o:‘é/ﬁ 0 yI)-4.5-
K/ N dihydrobenzo[b]pyrazolo[1.5-
N7\ d}f1.4Joxazepin-9-yI)( S-
O N dioxothiomorpholino)methanone

118 | HO O {4-hydroxypiperidin-1-yI}2-(1-
\O isopropyl-1H-1.2 4-triazol-5-yl)-
N 4.5-dihydrobenzoblpyrazolo[1,5-

N
1\ dlf 1.4Joxazepin-9-ylymethanone

119 O N-(2-(mcthylsulfonyljethyi)}-2-(1-
O H \> (2,2 2-trifluorocthyly-1H-1.2 4-
O*g/\/ N N tr1azol-5-yi)-3.6-
| / dihydrobenzo{flimidazof1.2-

O
N { dif 1. 4joxazepine-10-carboxamide
SN
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120 /L o (4-isopropylpipcrazin-1-y1)(2-(1-
N’\ w (2,2,2-trifluorocthyl)-1H-1,2,4-
K/N triazol-5-y1)-5.6-
i N dihydrobenzo[flimidazoll,2-
O N\i d]f1,4joxazepin-10-yhmethanone
NN
e
FF
121

2 O N-(1-hydroxy-2-methyipropan-2-
H j y1)-2-(1-(2.2 2-trifluorocthyl)- 1H-
HO/XNYQFN i,2‘4-triazoi-5~yi\)—5',6-
NI dihydrobenzo|f]imidazo[1,2-

d][ 1.4]Joxazepine-10-carboxamide

122 HO\/\N/\ O {(4-(2-hydroxyethyl)piperazin-1-
‘\,N \\> yD(2~(1-(2.2.2-trifluorocthyl)-1H-
', N 1.2 4-triazol-3-y)-5.6-

O N dihydrobenzo{fiimidazo{!.2-
dif 1. 4Joxazepin-10-yhmethanone

~N
K
e
F F
123 0 morpholino(2-(1-(2,2,2-
@ \> trifluoroethyl)-1H-1.2.4-trnazol-5-
N N y1)-3.6-
0 N! y dihydmbcnzo{f]imidazo{i.2-
dl[1,4]Joxazepmn-10-ylymethanone
N
N
s
FF
124 Cig (2-(I-isopropyi-1H-1.2 4-triazol-5-
O ylj-4.5-
N/\ dihydrobenzo[b]pyrazolo[ 1.5-
K/ N dif 1.4Joxazepin-9-yI{4-(2.2.2-
N A\ > . .
} wrifluorocthyl)piperazin-1-
O N

yhmethanone
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dihydrobenzo[blpyrazolo[1.5-
d}[ 1. 4]Joxazepine-9-carboxamide

125 N-(1-(2-hydroxyecthyl}-1H-pyrazol-
Ho 4-y1)-2-(1-1s0propyl-1H-1,2.4-
N’j/ \ triazol-5-yly-4,5-

N

126 o 2-(1-isopropyl-1H-1.2 4-triazol-5-
H y1}-N-(isoxazol-3-yl)-4,5-
NN N dihydrobenzo[b]pyrazolo{1.5-
OJ 0 ) | ' '

d]f1,4Joxazepine-9-carboxamide

127 O N-(1H-pyrazol-4-y1)-2-(1-(2.2.2
H rifluorocthyl)-1H-1,2, -ma?ol—:;-
N 13-4.5-
= N7\ }}.} 4.5 .
HN ! dihydrobenzo[blpyrazolof1.5-
NZ O N

d}f1.4Joxazepine-9-carboxamide

128 o 2-{4-((2-(1-(2.2 2-trifluorocthyl)-
HO\/\N/\\ ﬁ 1H-1.2 4-triazol-3-yl)-4,5-
(L NN dihyvdrobenzo{blpyrazolo{1.5-

dif I.4joxazepin-9-
yhmethylipiperazin-1-yljethanol

129 | HO O {4-hydroxypiperidin-1-yI2-(1-
\O 3 (2.2 2-trifluorocthyl)-1H-1.2.4-
N N triazol-5-yI}-5.6-
O N’ y, dihydrobenzo[flimidazo{1,2-
djf l.4joxazepin-10-yhimethanone
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130 9-(piperidin-4-y1)-2-(1(2,2.2-
trifluorocthyh)-1H-1,2 4-triazol-3-
N yl)-4,5-
"\ dihydrobenzo[b]pyrazolo[1,5-
N d][1,4Joxazepine
\N
F F
131 O N-((2-(1-(2,2,2-trifluorocthyl)-1H-
H\Q 1.2, 4-triazol-5-y1)-4,5-
NN Ny dihydrobenzo[blpyrazolo[1.5-
z ! d][1.4]oxazepin-9-
=N ylymethylypyrazin-2-aminc
N
F{ =
F F
1321 2-hydroxy-1-(4-((2-(I-sopropyl-

Ho\)L 1H-1.2 4etriazol-3-yl)-4,5-
\/@ dihydrobenzo[bipyrazolo{1.5-

dif I .4Joxazepin-9-

vimethyDpiperazin-1-yhethanone

133 0. 0 2-(1-1sopropyl-1H-1,2.4-triazol-5-
\S'\/\ yH-N-(2-(methylsulfonyljethyl)-
\B 3.,6-dihydrobenzo[flimidazo[1.2-

d}i 1.4Joxazepme-9-carboxamide

134 0 O 2-(1-(2-chlorophenyi)-1H-1.2.4-
0{\0 O " _ - n o
/S\/\N triaZ(vE»JnyI)-l\-(_-

H {methylsulfonylethyl)-35,6-

dihydrobenzo{flimidazo[1.2-

N :
N* \/ﬁ d]{1.4Joxazepine-9-carboxamide
=N
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135 0
HO N
KN 2
SN

N
Q-

Cl

2-(1-(2-chlorophenyl)-1H-1.2.4-
triazol-5-y1)-N-(1-hydroxy-2-
methylpropan-2-y1)-5.6-
dihydrobenzo[flimidazo[1,2-
d]{1,4]Joxazepine-10-carboxamide

136 /LN o
QN'N\J

Cl

(2~(1-(2-chlorophenyl)-1H-1.2.,4-
triazol-5-yl)-5,6-
dihydrobenzo[flimidazo[1,2-
d]{1.4Joxazepin-10-y1)(4-
1sopropylpiperazin-1-ylymethanone

137 O
“r@g
HO N
/>< O I\EI{
F =N
N
“Q“ -

2-(1-(2.4-difluorophenyl}-1H-1.2.4-
triazol-5-y[)-N-( 1 -hvdroxy-2-
methylpropan-2-y1}-3,6-
dihydrobenzo[f}imidazo[1,2-

d]{ I.4Joxazepine-10-carboxamide

138 O 2-(4-cyano-1-1sopropyi-1 H-
O pyrazol-3-yh)-5.6-
H2N 3 dihydrobenzolflimidazof1,2-
N d}{ 1.4]Joxazepine-9-carboxamide
W
//N
)
N-—'
139 0 | 2-(1-(2-chlorophenyl)-1H-1.2.4-
~\ 0 - triazol-3-y1)-N-methyl-5.6-
o w . dihydrobenzo[flimidazo[1.2-

dil'1.4Joxazepine-9-carboxamide
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140 0 N-(2-hydroxyethyl)-N-isopropyl-
[:[ 4.5-dihydrobenzo[blpyrazolo[1.5-
Ny d]{1.4loxazepine-2-carboxamide
1
N

OH
141 O 4-((2-(1-isopropyl-1H-1,2 4-triazol-
HN/\ \/@: 5-yl)-4.5-
O)\/N N dihydrobenzo[blpyrazolo[1.5-
N \\ d}f1,4Joxazepin-9-

yhmethyl)piperazin-2-one

142 o 2-(4-(2-(1-(2.2 2-trifluorocthyl)-
1H-1,2,4-triazol-5-y1)-4.5-
N dihydrobenzo[blpyrazolo[1,5-
AN N d)[1.4]exazepin-9-yhpiperidin-1-

HO yhethanol
N
N
F \N"'J
F F
143 O 2-(4-(2-(1-(2.2.2-trifluoroethyl)-
IH-1,2.4-tnazol-3-yl)-4,5-
o N dihydmbcnzo{'b]pyrqzq lo[ l'.5.~
)k/ N NI d]J{ 1.4joxazepin-9-yhypiperidin- 1 -
HoN yhacetamide
i N
F ‘NJ
F F
144 0 9-(azetidin-3-y1)-2-(1-1sopropyl-

1H-1.2,4-triazol-5-y1}-4.5-
dihydrobenzo[blpyrazolof{1.5-
o NN dI[1.4]oxazepine
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145 0 2-(1-1sopropyl-1H-1,2 4-triazol-5-
HD y1}-9-(pipcrazine-1-carbonyl)-4,5-
N A dihydrobenzo-2H-oxepino[4.5-
O NI‘N dpyrazole
A
-
=
146 O 2~(4-isopropyl-4H-1,2 4-triazol-5-
yi)-4.5-dihydrobenzo-2H-
oxepino[4,5-d]pyrazole
R
Nki\
o
\=N
147 o 2-(1-isopropyl-1H-1,2 4-triazol-5-
HO\ y y1)-9-N-(1-(2-hydroxycthyl)- 1 H-
N‘/\j/ 7\ pyrazol-4-yl)-4,5-dihydrobenzo-
N O Ney 2H-oxepino{4,5-d]pyrazole-9-
X, | carboxamide
>
-
14K G 2-{1-1sopropyl-1H-1,2 4-triazol-5-
y1)-9-(1-(methylsulfonyhazetidin-
o Ny 3~_—yl)~4.5- o
W N N dihydrobenzo[b]pyrazolof1.5-
- P d][1,4Joxazepine
e
N
‘N”[
149 0 1-(3-(2-(1-sopropyl-1H-1.2.4-
trizzol-5-yl)-4.5-
N dihydrobenzo[blpvrazolo{1.5-
Os N é\\ dif 1.4Joxazepin-9-yhazetidin-1-
Y yljethanone
o
N
N =
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150 O 2-hydroxy~1-(3-(2-( 1-isopropyl-
1H-1,2 4-triazol-5-y1)-4.5-
N dihydrobenzo[blpyrazolof1.5-
Og N L d)[1,4Joxazepin-9-yhazetidin-1-
Y ylyethanone
HO >‘\ )
N
N
‘N’"J
151 0 2-hydroxy-1-{(4-(2-(1-(2,2,2-
trifluorocthyl)-1H-1,2 4-triazol-5-
HO N N yl)-4,5-
/\r N \ | dihydrobenzo [bpyrazolo[1.5-
O d][1,4]oxazepin-9-yl)piperidin-1-
yl)ethanone
F NN
K
FF
152 o) 9-(1-(2-
%
N N yh-2-(1-(2,2,2-trifluorocthyl)-1H-
- ('?)/\/ f\j\\ 1,2, 4-triazol-5-y1)-4.5-
dihydrobenzo{bpyrazolo[1.5-
- NS d}[1,4Joxazepine
K=
FF
153 {((3S.5R)-3.5-dimethylpiperazin-1-
N 0 yI)2-(1-(2.2,2-trifluorocthyl)-1H-
(k/ N 1.2 4-triazol-5-y1)-5.6-
l N dihydrobenzo|flimidazo[1.2-
o} N { dJi 1.4Joxazepin-10-ylymethanone
SN
N
A
FF
154 O 2-(1-(2-chlorophenyly-1H-1.2.4-
triazol-5-y1)-9-piperid-4-yl-4.5-
dihydrobenzo-2H-oxepimo{4.5-
R djpyrazole
HN N\N
)ﬁm
N
o
Ci |
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I yhacetamide
07" NH,

155 2-(3-(2-(1-1sopropyl-1H-1.2.4-
triazol-5-yl)-4.5-
dihydrobenzo[b]pyrazolo{1.5-
di[ I.4Joxazepin-9-yhazetidin-1-

N =
= N

156 N O N-{azetidin-3-y1)-2-(1-1sopropyl-
1H-1.2,4-triazol-5-yl)-4.5-

F dihydrobenzo[blpyrazolo[1.5-
N : :
HN/j ! \

d]{ 1, 4Joxazepine-9-carboxamide
N
>
=

ZL

dihydrobenzo{blpyrazolof1.5-
d]{1.4Joxazepine

157 O 2-(1-isopropyl-1H-1,2,4-triazol-5-
y1-9-(1-(2-
C‘J\ | N4 ;r;;ih;/_]su]fonyi)cfhyf)azchd1n-3-
/S"N N s ’
O
i)

158 O N-methyl-2-(1-(2.2.2-
~ O trifluorocthyh)-1H-1,2 4-triazol-5-
N -
H w y1)-5,6-
N dihydrobenzo[fiimidazo[1.2-
Nl Y d}{1.4loxazepine-9-carboxamide
N =N
F ‘N)
F F
159 O 2-(1-isopropyl-1H-1.2 4-triazol-5-
~\ o) yh-N-methyl-5,6-
H \> dihydrobenzo[f]imidazo[1.2-

dif I.4]oxazepine-9-carboxamide
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160 O 2-(1-1sopropyl-1H-1,2.4-triazol-5-
w y1)-10-(1H-pyrazol-4-yl)-5.6-
NG ] N dihydrobenzo{fjimidazo[1,2-
v i Vi ne
o N{ d]{1,4]Joxazepine
i
N
" =l

161 N O~ 2-(1-(2-chlorophenyl)-1H-
Ho > imidazol-2-y1)-N-(1-hydroxy-2-
HO/>< N F N methylpropan-2-y1)-3.6-
o Nl { dihydrobenzo[flimidazo[1.2-
d}[1,4]Joxazepine-10-carboxamide
ans

Cl

dihydrobenzo{flimidazo{1.2-
d]i!.4Joxazepin-10-y1)(4-(2-
hydroxycthylypiperazin-1-
SN

F N _J ylymethanonce
Nﬂ""

162 HO\/\N/\ O (2-(1-(2,4-difluorophenyl)-1H-
bN@ 1.2.4-triazol-5-y1)-5.6-
N
0 N

N-(1-hydroxy-2-methylpropan-2-

O
HO\X N O y1)-2-( 1-1sopropyl-1H-1.2.4-triazol-
H w 5-yi)-5.6-
I N dihydrobenzo[f]imidazof[1,2-
N

\{\ dif 1.4loxazepine-9-carboxamide

=N
N

164 O N-(1-hydroxy-2-mcthylpropan-2-
H w y1)-2-(1-(S-dioxo-
HO/X N N tetrahydrothiophen-3-yh)-1H-1,2.4-
0 Ni Y tr.iazoi-S-y])-S,()'-_ »
dihydrobenzo[flimidazof1.2-
=N

d}{ I.4Joxazepinc-10-carboxamide
O=g N
o’ N
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165 0 2-(1-(2~chlorophenyl)-1H-1,2.4-
HO\>( O triazol-5-y1)-N-( | -hydroxy-2-
w methylpropan-2-yh-5.6-
dihydrobenzo[f]imidazof1,2-

é Y, d][1.4Joxazepine-9-carboxamide
N )
\N)
cl
166 O 2-(1-isopropyl-1H-1.2,4-triazol-5-
y1)-9-(1-{pyridin-4-
NT I N yimethylyazetidin-3-y1)-4,5-
X N NI dihydrobenzo[b]pyrazolof1.5-
d]f1.4Joxazepine

167 O 2-(1-isopropyl-1H-1.2 4-triazol-5-
ﬁ y1)-N-(1-isopropylazetidin-3-y1)-
lj N7} 4T§-dihydrobcnzo [blpyrazolo[1,5-
\r N O N d]i I.4Joxazepine-9-carboxamide
0
N
.N_;j
168 O 2-(1-1sopropyl-1H-1.2.4-triazol-3-
AOsy, 0 yh-N-methoxy-3,6-
H \3 dihydrobenzo[flimidazo[ 1.2~

d}i 1. 4Joxazepine-9-carboxamide

169 0 2-(3-(2-(}-isopropyl-1H-1.2.4-
triazol-5-y1)-4,5-
N dihydrobenzo[b]pyrazolo[1.5-
N ! N dif 1.4Joxazepin-9-yhazetidin-1 -

ylcthanol
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170 O 2-(3-(2-(1-1s0propyl-1H-1,2,4-
triazol-5-vi)-4,5-
N dihydrobenzo[b]pyrazolo[1,5-
N ¢ d][1.4Joxazepin-9-yljazetidin-1-yl)-
. N q}[ 1 ] pin- ny> yh)
2-methylpropan-1-ol
g
N
‘N’J
171 1 o, P 2-(1-(2,4-difluorophenyl}-1H-1.2.4-

/S\/\N triazoi»S—yI}—S—( 1 -(2-
0 {methylsulfonylethylazetidin-3-
vi}-4,5-dihydrobenzo-2H-
B oxepino{4,5-dpyrazole
N

172 | HoN 2-(3-{2-[2-(2,4-Difluoro-phenyl)-
N .
Y\ 2H-[1.2 4}triazol-3-y1]-4.5-dihydro-
2H-6-oxa-1,2-diaza-
benzo{clazulen-8-yi}-azetidin-1-

O

T\ yl)-acctamide
N%
N
F SN
N
Q W=
F
173 O N-hydroxy-2-( 1-isopropyl-1H-
Oy O 1.2,4-triazol-3-y1)-5,6-
H w dihydrobenzo[flimidazo[1.2-
N d}f.4Joxazepine-9-carboxamide
NE{
=N
>_‘Nu -
N
174 0 2-(1-(2,4-difluorophenyly- 1 H-1.2,4-
~u N 0 tr'iazol-S-y})—N-n.rzct.hyi-i,(w-
Ho |l dihydrobenzo[flimidazo[1,2-
PN N d][1.4]Joxazepine-9-carboxamide
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175 O 2-[2-(2,4-Difluoro-phenyl)-2H-
[1.2.4)}trazol-3-y1}-9-[1-(2-
methanesulfonyl-cthyl)-piperidin-

NN “{‘r;“ 4-y1}-4.5-dihydro-2H-6-0xa-1.2-
g diaza-benzo{elazulene
00 . N)§N
\N"’
F
2-14-{2-(2-1sopropyl-2H-
§] t N\ [ . .
176 HO™ o [1.2.4]triazol-3-y1)-4,5-dihydro-2H-
/ 6-oxa-1.2-diaza-benzo{clazulen-8-
yl]-pyrazol-1-yl} -cthanol
R
B8
~N
-
\N_,/J
177 o 1-(4-{2-[2~(2,4-Difluoro-phenyl)-
2H-[1.2,4]triazol-3-yl}-4,5-dihydro-
2H-6-0xa-1,2-dlaza-
I\ benzo[clazulen-9-yl}-piperidin- -
HO N N‘ﬁ\ vh)-2-methyl-propan-2-ol
N/
F
178 2-(4-{2-[2-(2.4-Difluoro-phenyl)-
2H-[1,2.4}triazol-3-yl]-4.5-dihydro-
2H-6-0xa-1.2-diaza-
benzo{clazulen-9-yl}-piperidin-1-
yl)~acctamide
179 o 2-{4-{2-{2-(2.4-Difluoro-phenyl)-

2H-[1.2,4]triazol-3-yl]-4,5-dihydro-
2H-6-oxa-1.2~diaza-

T\ benzofclazulen-9-vit-piperidin-1-
HO™ N N Ney ylj-cthanol
e
N
‘N”"
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180 | HO 1-(4-(2-(1-1sopropyl-1H-1.2.4-

)‘—-\ triazol-5-y[)-5.6-

dihydrobenzo[f]imidazo[1.2-

N’\ \ o dif1.4Joxazepin-9-yh)-1H-pyrazol-
\5 1-y1)-2-methylpropan-2-ol
| N
Nt
=N
N\N )
181 | HzN 2-{3-[2-(2-Isopropyl-2H-
\g/\N o} [1,2.4]triazol-3-y1)-4,5-dihydro-2H-
6-oxa-1,2-diaza-benzo{clazulen-§-
yl]-azetidin-1-yl}-acetamide
R
N-py

182 o Na 2-(4-(2-(1-isopropyl-1H-1.2.4-
AN P O - triazol-5-y1)-5.6-
3 - dihydrobenzo[flimidazo[1.2-
I N dj{ 1 4Joxazepin-9-yi)- 1 H-pyrazol-
Nt/

I-yhethanol
=N

183 | HO N - 1-(3-{2-[2-(2,4-Difluoro-phenyl)-

7(\ O 2H-[1.2,4]triazol-3-yl}-4,5-dihydro-
2H-6-0xa-1.2-d1aza-
benzofclazulen-&-vit-azetidin-1-
T N\ vh-2-methyl-propan-2-ol
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methyl 2-(1-isopropyl-1H-1.2,4-
triazol-5-y1)-5.6-
dihydrobenzo|f]imidazo[1.2-

d]f 1.4Joxazepine-9-carboxylate

185 methyl 2-(1-(2,2.2-trifluorocthyl)-
1H-1.2,4-triazol-3-y1)-5,6-
dihydrobenzo[flimidazo[1,2-

d}{1.4Joxazepine-9-carboxylate

186 2-(4-(2-(1-1sopropyl-3-methyl-1H-

1.2 4-triazol-5-y1)-5.6-
dihydrobenzo{flimidazof1,2-

dlf 1. 4loxazepin-9-yl)-1 H-pyrazol-
1 -yhethanol

187 10-bromo-2-(1-isopropyl-1H-1.2.4-
triazol-5-y1)-5.6-
dihydrobenzo{fjimidazo[1,2-

d]{ 1.4}Joxazepine

188 o [4-12-[2+(2.4-Difluoro-phenyly-2H-
HO. . .
[1.2.4]triazol-3-yl}-4.5-dihydro-2H-
A\ 6-oxa-1,2-diaza-benzo[elazulen-9-
N B i yli-1-2-methanesulfonyl-cthyl)-
‘ - piperidin-4-yl]-methanol
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189 2-(4-{2-12-(2,4-Difluoro-phenyl)-
2H-[1.2,4}triazol-3-yl}-4,5-dihydro-
2H-6-0xa-1.2-diaza-
benzofelazulen-9-yi}-piperidin-1-
y1)-2-methyl-propan-1-ol

-{(4-{2-(1-isopropyl-3-methyl-1H-
1.2.4-tr1azol-5-y1)-5.6-
dihydrobenzo{flimidazof[1.2-
d][1.4Joxazepin-9-yl)-1H-pyrazol-
1-y1)-2-methylpropan-2-ol |

[

191 O 2-(1-isopropyl-1H-1,2 4-triazol-5-
y1-9-(1-(2-
CS' \ (methylsulfonyl)ethyhazetidin-3-

O yh)-5.6-
w dihydrobenzo[flimidazo{1,2-
dif I.4Joxazepine

192 O 2-(3-(2~(1-1sopropyi-1H-1,2.4-

Hz”‘(\ triazol-5-yl)-5,6-
O dihydrobenzo[flimidazo{1,2-
3 dif}.4joxazepin-9-yhazetidin-1-
ylyacetamide




WO 2011/636280 PCT/EP2010/064208

-56-
193 HoN (1-aminocyclopropyl}(3-(2-(1-
z sopropyl-1H-1.2,4-tnazol-5-ylj-
0PN 5.6-dihydrobenzo[flimidazo{1.2-
O d}{1.4Joxazepin-9-vlazetidin-1-
w yhymethanone
IN
N{
N SN
N
/A
194 | Br O 9-bromo-2-( 1-isopropyl-1H-1,2,4-
W triazol-5-yh-5.6-

dihydrobenzo{flimidazo[1.2-

N
Nl Vs d}{1.4Joxazepine
=N

195 > / 1-(4-(2~(1-isopropyl-4-methyl-1H-
imidazol-2-y1}-5.6-

HO N ‘ dihydrobenzo[flinudazof 1.2-
Na o) ' d)[1.4Joxazepin-9-yl)- 1 H-pyrazol-
\> - 1-yD-2-methylpropan-2-ol
N
/
N/

2-(4-(2-(1-isopropyl-3-methyl-1H-
1.2 .4-triazol-5-yl1}-5.6-
dihydrobenzo[flimidazof1.2-
d}f1.4Joxazepin-9-yl}-1H-pyrazol-
1-yl}-2-methylpropanamide

196
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197 Oy L 2-(3-(2-(1-1sopropyl-1H-1.2.4-
\N’S\/\N triazol-5-yi)-5.6-
| o dihydrobenzofflimidazo{1,2-
\> d]i 1.4Joxazepin-9-yhazetidin-1-yl)-
f N N.N-dimethylethancsulfonamide
N\{
o
N
-
198 \ 2-(3-(2-(1-isopropyl-1H-1,2.4-
N o triazol-5-yl)-5.6-
\ﬁ dihydrobenzo[flimidazo{1.2-
N o d][1,4Joxazepin-9-yhazetidin-1-yh)-
‘\ N.N-dimethylacetamide
N
|
N
N
A
N’J
196 9-(4,4-dimcthyi-4,5-dithydrooxazol-
’;‘ o 2-y1)-2-(1-isopropyl-1H-1.2.4-
o w triazol-5-yh-5.6-
N dihydrobenzo[fjimidazof1,2-
i d}[ 1.4Joxazepine
N{
e
N, _
N
200 § 0 N-isopropyl-2-(3-(2-(1-isopropyl-
1H-1.2 4-triazol-5-yl)-5.,6-
dihydrobenzo[flimidazo[1.2-
N o d]i1,4loxazepin-9-yhazetidin-1-
'_X yhacetamide
N
N’{
e
N
\N’J
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5%

201 HO\/\N 2-(3-4{2-[2-(2,4-Difluoro-phenyl)-
0 2H-[1.2 4]triazol-3-y1]-4,5-dihydro-
JH-6-0xa-1,2-diaza-
benzo[elazulen-8-yl}-azetidin-1-
T\ yh-cthanol

202 1-(4-(2~( 1-1sopropyl-1H-1,2.4-
triazol-5-yl)-5,6-
dihydrobenzo[flimidazo{1.2-
d}[1.,4Joxazepin-9-yl)- 1 H-imidazol-
1-yi)-2-methylpropan-2-ol

203 3-(2-(1-sopropyi-1H-1.2,4-triazol-
5-yh-5.6~
dihydrobenzo[flimidazo[1.2-

dif 1, 4Joxazepin-10-yhpyridin-
2(tHy-onc

204 G-(1-(2-{3~-fluoroazctidimn-1-
yhethylsulfonyl)azetidin-3-yl)-2-
(1-1sopropyl-1H-1.2. 4-triazol-5-yi)-
5.6-dihydrobenzo{flimidazo{1,2-
dj{1.4]Joxazepine

2-(3-(2-(1-sopropyl-1H-1.2.4-
triazol-5-yl)-5.6-
dihydrobenzo{flimidazo[1,2-

d]{ 1.4Joxazepin-9-yhazetidin-1-yl)-
2-methylpropanamide
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~39.

206 | Mo N 2-(4-(2-(1-(2,2 2-trifluorocthyl)-
—_\"N = 0 1H-1,2,4-triazol-5-y1}-5,6-
\> dihydrobenzo[flimidazo[1.2-
N d}[1,4Joxazepin-9-yl)-1H-pyrazol-
N;\f I-yhethanol

F N =N
FA(‘ =
F

207 | HO™N_ /=N 2-(4-(2-(1-isopropyl-1H-1.2.4-
N = 0 triazol-5-y1)-5.6~
\B dihydrobenzo{flimidazo[1,2-

; N d]{ 1.4]Joxazepin-9-yli)-1 H-imidazol-
N { 1-yhethanol
N
N
D
208 OH 2-(5-(2-(1-isopropyl-1H-1.2.4-
i triazol-5-y1)-5,6-
N _ ¢ dihydrobenzo[flimidazo{ 1 .2-
\) dj[1.4Joxazepin-9-yl)-1H-imidazol-
N t-yljethanol
I
N
N
>
209 O 2-(1-(2-morpholinocthyl)-1H-
w imidazol-2-v13-10-(1 H-pyrazol-4-
% N yl)-5.6-
N | ! Y dihydrobenzo{f]limidazo[1,2-
HN N Y .
- d][1.4Joxazepine
\N :

210 2-(I-1sopropyl-3-methyl-1H-1.2.4-
riazol-5-y1)-9-(1-(2-
morpholinoethyl)-1H-pyrazol-4-
y1)-5.6-
dihydrobenzo[flimidazo[1.2-
dj[1.4]Joxazepine
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211 | HO Ne= 2-(4-(2~(3-amino-1-isopropyl-1H-
T\ = o 1.2, 4-triazol-5-y1)-5,6-
w dihydrobenzolflimidazo[1,2-
i N djf 1. 4Joxazepin-9-yh)-1H-pyrazol-
N\i 1-yhethanol
=N
-
",
212 | 2-(3-(2-(1-isopropyi-1H-1,2,4-
HN O triazol-5-yH-5,6-
dihydrobenzolflimidazo]1,2-
d]{ l.4loxazepin-9-yhazetidin-1-y1}-
N me Acatarmi
O’x N-methylacetamide
l N
N/
-
N
\ |
213 { N 1-(4~(2-(3-amino-1-isopropyl-1H-
MO o 1.2 4-triazol-5-y1)-3.6-
\B dihydrobenzo[flimidazo{1,2-
N djf 1.4 Joxazepin-9-yl)-1H-pyrazol-
Ni \{ 1-yl)-2-methylpropan-2-ol
i
NNk,
214 > / 1-(4-(2-(1-isopropyl-1H-imidazol-
A -
2-yh-5.6-
HO N \ dihydrobenzo[flimidazo|1,2-
NS O d][1.4Joxazepin-9-y1)-1H-pyrazol-
w 1-yl}-2-methylpropan-2-ol
N
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215 0 2-(4-(2~(1-isopropyl-1H-1.2.4-
HoN N.N~ triazol-5-y1)-5,6-
7 03 dihydrobenzo{flimidazo[1,2-
d)j1.4]Joxazepin-9-yl)-1H-pyrazol-
N 1-y1)-2-methylpropanamide
N
{w
}*N\NI)

216 2-(4-(2-(1-isopropyl-1H-1,2.4-
triazol-5-y1)-5,6-
dihydrobenzo[flimidazo[1,2-

d]{ 1.4Joxazepin-9-yl)-1H-pyrazol-
1-y[}-2-mcthylpropanoic acid

217 JAES 2-{ 1-isopropyl-1H-1,2 4-triazol-5-

HN 0 yv1)-9-(1H-pyrazol-4-y1y-5.6-
\B dihydrobenzo[flimidazo{1,2-
; N d)i1.4joxazepine
N\<\
=N
N 2
N
218 o 3-(2-(1-(2.2.2-trifluorocthyl)-1H-
9 \> 1.2.4-triazol-5-y1)-5,6-
HN N dihydrobenzo[flimidazo[1,2-
- ‘ Nf Y dll 1.4Joxazepin-10-yhpyridin-
2(1H)-onc
F N SN
F ‘N‘ﬁj
F
219 1 HN N 3-(2~(1-1sopropyl-1H-1.2 4-triazol-
~ ! o 5-yl)-3.6-
\3 dihydrobenzo{flimidazo{1.2-
N d}f 1.4joxazepin-9-yhpyridin-2-
! amine
N{
>
N
L=
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220 | HQ 2-(4-(2~(1-1sopropyl-3-methyl-1H-
8 1.2 4-triazol-5-y1)-5,6-
dihydrobenzo[f]imidazo[1,2-
N \ d)[1,4Joxazepin-9-y1)-1H-imidazol-
<\N O\> t-ybethanol
i N
N{
=N
.
‘N‘;K
221 X’ N 2-(2-(9~(1-(2-hydroxy-2-
HO N methylpropyl)-1H-pyrazol-4-yl)-
3.6-dihydrobenzo[f]imidazo[1,2-
d}{ 1.4Joxazepin-2-y1)-1H-imidazol-
P -yh-N-methylacetarmde
N
N
HN \=/
70
222 ( N N N-diethyl-2-(4-{2~( 1 -isopropyl-
NIN P O IH—E.2.4~triazoi-':'>-_y§)-5.6-
< dihydrobenzo[fjimidazof1.2-
N dlf | 4Joxazepin-9-yh-1H-pyrazol-
Nf { 1-yhethanamine
0
N
‘N"J
223 | HaN( N 5-(2-(1-1s0propyl-1H-1.2.4-triazol-

5-vl)-5.6-
dihydrobenzo[fhimidazof1.2-

d]l 1. 4Joxazepin-9-yhpyrimidin-2-
amine
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-63-
224 |1 N 9-(1H-imdazol-5-y1)~2-(1-
¢ |\ N isopropyl-1H-1.2.4-triazol-5-y1)-
N 3 5.6-dihydrobenzo[ flimidazo[1.2-
N d]i1.4loxazepine
W,
N
)’ \N/)
251 R 2-(1-1sopropyl-1H-1.2.4-triazol-5-
5,3\/\ y1)-9-(1-(2-

(methylsulfonyDethylpiperidin-4-

]
3 y1)-5.6-

N dihydrobenzo|flimidazo{1,2-

\ { d][1,4Joxazepine
=N

o triazol-5-y1)-5,6-
\B dihydrobenzol flimidazo[1,2-
N dif1.4Joxazepin-9-yhpiperidin-1-

P\E \/ﬁ vhacctamide
=N

226 H2NY\N 2-(4-(2-(t-isopropyl-1H-1.2 4-
O

227 O 2-hydroxy-1-(4-(2-(1-isopropyl-
HOXKN TH-1.2 4 triazo}-5-y1)-5.6-
o dihydrobenzo{flimidazo[].2-
x d}[1.4Joxazepin-9-yhpiperidin-1-
yi}-2-methylpropan-1-one

228 OH (2S)-2-hvdroxy-1-(3-(4-(2-( I~
isopropyl-3-methyl-1H-1.2.4-
triazol-5-y1)-5,6-
dihydrobenzo|fjimidazo[1,2-

d][ 1. 4Joxazepin-9-y1)-1 H-pyrazoi-
i I-yhazetidin-1-yhpropan-1-onc
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-64-
229 HO’\_‘N/*“'N 2-(4-(2-(3-amino-1-isopropyl-1H-
= 0\» 1,2 4-triazol-5-y1)-5.6-
K dihydrobenzolflimidazo[1.2-
f d){ 1. 4Joxazepin-9-yl}- 1H-imidazol-
N\ﬁ 1-yhethanol
=N
-
NANHQ
230 1 L N,N« 2-(3-(4-(2-(1-1sopropyl-3-methyl-
NN 0\3 1H-1,2,4-triazol-5-y1)-5,6-

dihyvdrobenzo[flimidazof1,2-

z i d}[1.4Joxazepm-9-yh)-1H-pyrazol-
\ﬁ 1-ylyazetidin-1-yhethanol
=N

231 O 3-(5,6-dihydrobenzo{f]imidazo{1,2-
\> dl[ 1,4]Joxazepin-2-yl)-1-isopropyl-
N 1H-1,2,4-triazol-3-aminc
|
N/
N
-
. ﬁk
NH,
232 O 2-(1-sopropyl-3-methyl-1H-1.2.4-
w triazol-5-y1)-5.6-
N dihydrobenzo|flimidazo{1.2-
N!{ d}[1,4]oxazepine
s
N
233 o 2-(1-isopropyl-1H-1.2 4-triazol-5-
[\i w ylj-5.6-dihydroimidazo]1.2-
AN\ N dJpyrido[4,3-f][ I 4Joxazepine
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2-(1-1sopropyl-1H-1.2 4-triazol-5-
y1)-10-(4-methylpiperazin-1-yl)-

39
()
=

/
o
A

NN 5.6-dihydroimidazo[1.2-
N N { dlpyrido[4.3-f][1,4Joxazepine
(3
N
=
235 | N 2-(1-isopropyl-3-methyl-1H-1,2,4-
,[: | o triazol-5-y1)-9-(pyrimidin-5-y1)-
3 5,6-dihydrobenzo(f]imidazo[1.2-
N d]{1.,4loxazepine
N/
SN
-
-
236 N 9-(5-fluoropyridin-3-yl)-2-(1-
) 0 isopropyl-3-methyl-1H-1,2.4-
F ‘3 triazol-5-yl)-5,6-
N dihydrobenzo[flimidazo[ 1.2~

Ni { d]{1.4Joxazepine
i

237 | Ny 0 2-(3-amino-1-isopropyl-1H-1.2.4-
w triazol-5-y1)-5.6-
N dihydrobenzo|f]imidazo{ 1,2~
Nl { d]{1.4Joxazepine-9-carbonitrile
!
N NH,
238 ﬁ N N-(5-(2-(-isopropyl-3-mcthyl-1H-
ﬁ( z | 1,2.4-triazol-5-y1}-5,6-
O . O dihydrobenzo[flimidazo[1.2-
w d}{ 1.4Joxazepin-9-vhpyridin-2-

yhacetamide
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239 | ¢l O 9-chloro-2-(1-isopropyl-1H-1,2,4-
\> triazol-5-yl)-5.6-
N, dihydrobenzoff][1,2,4]triazolo{1,5-
N’ \i\i d}{1.4Joxazepine
b
N
-

240 | o, O 9-bromo-2-(1-isopropyl-3-
' w (mcthylthio}-1H-1,2 4-triazol-5-y1)-
i N 3,6-dihydrobenzo[f]imidazo[1.2-

dj[1,4]oxazepine

7 N
N);fisl
S\
241 N 5-(9-(5-fluoropyridin-3-y1)-5,6-
~ | o dihydrobenzolflirmdazo{1,2-
F w d][1.4]oxazepin-2-y})-1-isopropyl-
N 1H-1.2,4-triazol-3-amine
N[{
N
N
e
NH,
242 N 2-(1-1sopropyl-1H-1.2,4-triazol-3-
«N ‘ 0 viy-9-(1-(tetrahydro-2H-pyran-2-
3 1)1 H-imidazol-5-y1)-5.6-

dihydrobenzo[flimidazof1,2-

O N
Q\{\ d)[1.4Joxazepine

3-(4-(2-(1-isopropyl-3-methyl-1H-
1.2, 4-triazol-5-yD)-5.,6-
dihydrobenzo[flimidazo[1.2-

djf t.4Joxazepm-9-yl)-1H-pyrazol-
t-yh-2-methylpropanamide
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67~

244 N

A

2-(1-1sopropyl-3-methyl-1H-1,2,4-
triazol-5-yN-9-(pyridin-3-y1)-5,6~
dihydrobenzo[f]imidazo[1.2-

d]f 1.4Joxazepinc

5-(2-(1-1sopropyl-3-methyl-1H-
1.2,4-triazol-5-y1)-5,6-
dihydrobenzo{flimidazo[1.2-
d}[1.4Joxazepin-9-y1)-N.N-
dimethylpyrimidin-2-amine

246 O\>

5-(5.6-dihydrobenzoffiimidazo{1.2-
d][1.4]Joxazepin-2-yh)-1-isopropyl-
N-methyl-1H-1,2.4-triazol-3-aminc

247

N-1sopropyl-2-(4-(2-(1-isopropyl-
1H-1,2,4-triazol-3-y1)-5,6-
dihydrobenzo[fhimidazo{1.2-

dif I.4Joxazepin-9-yljpiperidin-1-
vlyacetamide

248 | H
,N%{N

2-(4-(2~{I-1sopropyl-1H-1.2.4-

L triazol-5-v1)-5,6-
- dihydrobenzo[flimidazo[ 1,2-
- d][1.4Joxazepin-9-yhpiperidin-1-

vh-N,2-dimcthyipropanamide
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B8
249 0\\8,,0 2-(4-(2~(1-isopropyl-1H-1,2.4-
SNTINTN triazol-5-y1)-5.6-

O dihydrobenzo[f]imidazo[1,2-
\B dif],4loxazepin-G-yhHpiperidin-1-

N y1)-N,N-
N\{ dimcthylethanesulfonamide
=N

2-(4-(2-(1-isopropyl-3-methyl- 1 H-
1.2.4-triazol-5-y1)-5.6-

[
N
<
O
Z
xT
IX)

N dihydrobenzo[f]imidazo{1,2-
0 d][1.4]oxazepin-9-yhpiperidin-1-
3 ylyacetamide
; N
N/
SN
-
=
251 O N 2~(4-(2-( 1 -1sopropyl-3-methyl-TH-
’"*O'gLN’ 1.2,4-triazol-5-y1)-5.6-
dihydrobenzo{flimidazof1.2-

djf 1.4Joxazepin-9-yi)-1H-pyrazol-
1-vl)-2-methylpropanoic acid

252 F-(4-(2-(1-1sopropyl-3-methyl-1H-
HOkNF:N o 1.2 4-triazol-5-y1)-5,6-
= \B dihydrobenzo{flimidazo[1.2-
d}{1.4Joxazepin-9-yl)-1H-imidazol-

7 1-yl)-2-mcthylpropan-2-ol
N\f
o

3-(9-fluoro-5.6-
dihydrobenzo[flinidazo{1,2-
d}f |, 4Joxazepin-2-yl)-1-isopropyl-

Nj \ﬁ 1H-1.2 4-triazol-3-amine

9]
j¥4
tad
-
O
=z _J
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-6G-

AES
HO’\’N. P

2-(4-(2-(3-methyl-1H-1.2,4-triazol-
5-yl)-3.6-
dihydrobenzo[f]imidazo[1.2-

dj[ 1. 4Joxazepin-9-y)- 1 H-pyrazol-
I-yhethanol

3]
wh
L

1 A

2-(4-(2-(1-isopropyi-1H-1.2.4-
triazol-5-yl)-5,6-
dihydrobenzo[f]imidazo[1,2-
d]{ 1,4]oxazepin-9-yl)-2-methyl-
1H-imidazol-1-yljethano!

2-(1-isopropyl-1H-1.2. 4-triazol-5-
y1)-9-(2-methyl-1-(2-{tetrahydro-
2H-pyran-2-yloxyjethylj-1H-
imidazol-4-y[)-5.6-
dihydrobenzo[fhimidazof1.2-

dif 1,4joxazepine

5-(2-(1-1sopropyl-3-methyl-1H-
1.2.4-trrazol-5-y1)-5,6-
dihydrobenzo{flimidazo{1.2-

djf I.4Joxazepin-9-yhpyrimidin-2-
amine

5-(2-(T-sopropyl-3-methyl-1H-
1.2.4-triazol-5-y13-5.6-
dihydrobenzo(f]imidazo[1,2-

- d]{1.4Joxazepin-10-yhpyridin-
- 2(1H)-one
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-70-

260

261 O

N-(azetidin-3-yl}-2-(1-1sopropyl-
1H-1.2,4-triazol-3-y1)-5,6-
dihydroimidazo{1.2-d]pyrido[4,3-
fi[1.4)oxazepin-10-amine

262 A0
I

3-(2-(1-1sopropyl-1H-1,2.4-triazol-
5-yl)-3.6-dihvdroimidazo[1,2-
dlpyrido{4,3-f}{1.4]Joxazepin-10-
ylamino)propane-1.2-dio]

3-(2-(1-1sopropyl-3-methyl-1H-
1.2, 4-triazol-5-v1}-3.6-
dihydrobenzo[flimdazo[ 1.2~
djl 1.4Joxazepin-10-yljpyridine-
J{1H)-one

264
265 1-(4-(2-(1-isopropyl-1H-1,2.4-
N =N triazol-5-y13-5.6-
{ = O dihydrobenzo|flimidazof{1,2-
wd \3 di[1.4Joxazepin-9-yl)-2-methyi-
N TH-imidazol-1-yh-2-methylpropan-
N¥ { _Z~ol
=N
N
e
266

267
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-71-

268 3-(2-(1-1sopropyl-3-mcthyl-1H-
1.2 4-triazol-5-y1}-5.6-
dihydrobenzo[flimidazo[],2-
di[1,4]oxazepin-10-yhpyridin-
2(1H})-one

269 3-(2-(1-sopropyl-1H-1,2 4-triazol-
5-y1)-5.6-dihydroimidazo[1.2-
dpyridof4.3-f]] 1,4Joxazepin-10-

yhpyridin-2(1H)-one

270 2-(5-(9-cyclopropyl-5,6-
dihydrobenzo[flimidazo[1,2-
d}[ 1.4Joxazepin-2-yl)-3-methyl-

1H-1,2,4-triazol-1-yhpropan-1-ol

271 N 2-(1-isopropyl-1H-1.2 4-triazol-5-

"q ‘ o) yh-9-(2-methyi-1H-imidazol-5-yi)-
3 5.,6-dihydrobenzo[f]imidazo{1,2-

N d]i1.4]oxazepine

272 \ 1-(4-(2-(1-isopropyl-1H-1.2.4-

& triazol-3-y)-5,6-
HO{( N Ow dihydrobenzo{fjimidazo{1.2-
g d}{1.4Joxazepin-9-yl)-1-methyl-
] N 1H-imidazol-2-yhj-2-methylpropan-
N{ 2-0l
=N
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Ny

Fa

1o
-]
()
I
O

1-(4-(2-(3~(hydroxymethyl)-1-
)r\ isopropyl- 1H-1,2 4-triazol-5-y1)-
N 5.6-dihydrobenzo{flimidazo{1.2-
dji 1,4}oxazepin-9-yi)-1H-pyrazol-
1-yh)-2-methylpropan-2-ol

HO
274 t N-tert-butyl-2-(4-(2-( 1 -1sopropyl-
\\r Y N 1H-1,2,4-triazol-3-y1)-3,6-
0 03 dihydrobenzo{flimidazo{1,2-
d}i 1,4Joxazepin-9-yhpiperidin-1-

1 yljacetamide
N{
=N

275 g 2-(4-(2-(1-1sopropyl-3-methyl-1H-
~N0 1.2 4-triazol-3-y1)-5.6-
dihydrobenzo[flimidazof1.2-
N dif 1, 4Joxazepin-9-yhpiperidin-1-
Ow yh)-N-methylacetamide
N
]
N\f
o
N
Y ’K
276 H N-cthyl-2~(4-(2-(1-isopropyi-3-
SN0 methyl-1H-1.2,4-triazo-5-y1)-5.6-
: N dihydrobenzo{fjimidazo{1,2-

d}i 1.4joxazepin-9-yhpipenidin-1-
Ow yhacetamide
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277 H N-isopropyl-2-(4-(2-(1-1s0propyl-
Y 0 3-methyl-T1H-1,2 4-triazol-3-y1)-

f 5.6-dihydrobenzo{f]imidazo[.2-
d][I.4loxazepin-9-yhpiperidin-1-
OW yhacetamide

278 | 2-(4-(2-(1-sopropyl-1H-1,2 4-
/N\{.(\N triazoi-5-y1)-3,6-
e} 0 dihydrobenzo{flimidazo[1,2-
\B d}[1.4]oxazepin-9-yh)piperidin-1-
v)-N,N-dimethylacctamide

279 Q 2-(4-(2-(1-isopropyl-1H-1.2.4-
s triazol-5-yl}-5,6-
O o dihydrobenzo{fhmidazo[1,2-
\> d}{ 1, 4Joxazepin-9-yhpiperidin-1-
; N yli-N-methylacetamide
=N
>¢N‘N’) ,
280 o ' 2-(l-isopropyl-1H-1.2 4-triazol-3-
@ yI)-4.5-
N dihydrobenzo[b]{1.2.4)triazolo[ 1.5~
! \N d}[ 1,4]oxazepine
Ni A P
(3
N
‘N”J
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“T4.
281 0 10-fluoro-2-(1-isopropyl-3-methyl-
W 1H-1,2 4-triazol-5-y1)-3.6-
F N dihydrobenzo{flimidazo[1,2-
N} Y, d}f1.4Joxazepine

=N
0

282 \ 9-(1.2-dimethyl-1H-imidazol-4-y)-
_/(N ) 2-(I-isopropyl-1H-1,2.4-triazol-5-
\N O yh-3.6-
3 dihydrobenzo{flimidazo[1.2-
N d}{ 1.4Joxazepine
|
.
SN
N
>
283 Q S~(10-fluoro-5.6-
h> dihydrobenzo[flimidazo[1,2-
E N d]l 1. 4Joxazepin-2-yl)-1-isopropyl-
/ 1H-1.2 4-triazol-3-aminc
N/
SN
N
Sy
NH,
284 | F @) 9.10-diftuoro-2-(1-isopropyl-3-
w methyl-1H-1.2.4-triazol-5-y1)-5,6-
F N dihydrobenzo|fjimidazof1,2-

N’{ d}[1.4Joxazepine

2-(4-(2-(1.3-dimethyl-1H-1.2.4-
triazol-5-y1)-5,6-
dihvdrobenzo[flimidazo[1.2-
di[1.4Joxazepin-9-yl)-1H-pyrazol-

N
\f 1-yhethanol
=N

2
v o]
wh

I

J
Z‘z

\

s O
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286 | Oy 2-(1-1isopropyl-1H-1,2,4-triazol-5-
y1-9-(1-(2-methoxyethyDypiperidin-
4-yh-5.6-

dihydrobenzo[flimidazo[ 1,2~
dj{1.4Joxazepine

e

287 | HoN O 2-(4-(2~(1-1sopropyl-1H-1.2.4-
triazol-5-y1)-5.6~
N dihydrobenzo| flimidazof1.2-

o d}{ 1.4]Joxazepin-9-yhpiperidin-1-
3 yI)-2-methylpropanamide
N
Vi

2-(4~(2-(1-1sopropyl-3-methyl-1H-

\L 1.2.4-triazol-5-y1)-5,6-
dihydrobenzo[flimidazof1.2-

d]{1.4Joxazepin-9-yhpiperidin- |-

O\» yhethano!

288 | HO

pd

289 HN O i 2-(4-(2-(1-1sopropyl-3-methyl-TH-
1.2.4-triazol-3-y1)-5,6-
IN dihydrobenzo|flimidazo[1.2-
o dJf 1,4]Joxazepin-9-yhpiperidin-1-
w y1)-2-methylpropanamide
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76~
290 N 1-(5-(2-(1-1sopropyl-1H-1.2.4-
HO 7\ o triazol-5-yl)-5,6-
N ‘» dihydrobenzo{f}imidazo[1,2-
H d][1,4Joxazepin-9-yl)-1H-imidazol-

] N 2-yl)-2-methylpropan-2-o}
N \i
ey

sN,__,J
291 N 9-(1,2-dimethyl-1H-imidazol-5-y1)-
-"</ | 0 2-(1-1sopropyl-1H-1.2 4-iriazol-5-
N 3 y1)-5.6-
N dihydrobenzo[flimidazo[1.2-
r\f { d][1.4Joxazepine
=N
N
i
292 | HO 1-(4-(2-(1-1sopropyl-1H-1,2.4-
X\ ht triazol-5-y1)-5.6-

G
\B dihydrobenzo|flimidazo|1.2-
- dlf T.4Joxazepin-9-ylypiperidin-1-

N :
;\i vl}-2-methylpropan-2-ol
N
=N

293 HO\/\N 2-(4-(2-(1-1sopropyi-1H-1.2.4-
o ! triazol-5-y1)-5.6-
‘> ' dihydrobenzo[flimidazo[1.2-
d}f 1.4Joxazepin-9-vhpiperidin-1-

N
Dethanol
== N

294 2-(1-1sopropyl-1H-1.2 4-triazol-3-
yh)-9-(tetrahydro-2H-pyran-4-yl)-

3 5.6-dihydrobenzo{ flimidazof 1.2~
N d}{ 1.4]Joxazepine
N’{ '
SN
>‘ N _J |




WO 2011/636280 PCT/EP2016/664208
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[0002] Table 2.
No. Structure Name
295 O methyl 2-(2-cthoxyphenyl)-3.6-
~g O\> dihydrobenzo[flimidazo[1.2-
g d}{!.4Joxazepine-9-carboxylate
Ny
\/O
296 0 methyl 2-(3-isopropylphenyl)-3,6-

o 0 dihydrobenzo|flimidazo[1,2-
3 dl[1,4]Joxazepine-9-carboxylate
N
]

297 0 methyl 2-(2-ethylphenyl)-5.6-
~0 o w dihydrobenzo| flimidazo[1.2-
N d]f1.4Joxazepine-9-carboxylate
N
29% O methyl 2-(2-isopropylphenyl)-3,6- |
~o 0 dihydrobenzo[flimidazo[1,2-
w d}[1.4]Joxazepine-9-carboxylate
N
N/
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278~
299 O methyl 2-(3-
~o 0 (trifluoromethylphenyl)-5.6-
dihydrobenzoff]imidazo{],2-
; N d]{1.4Joxazepine-9-carboxylate
N/
F
F
F
300 | HN 0 2-(2-(1-isopropyl-3-methyl-1H-
S 3 1.2, 4-triazol-5-y1)-5.6-
N dihydrobenzo{flimidazo{1.2-
Ni \f d][1,4Joxazepin-9-ylhacctarmde
>~
Nﬂ"
301 N 2-(5-(2-(1-isopropyl-1H-1,2,4-

— | o triazol-3-y1)-5,6-
\3 dihvdrobenzo[f]imidazo{1,2-
dJ[1,4Joxazepin-9-yI)-2-methyl-

f’ N
HO E\EI \i iH-imidazol-1-yl)ethanol
oS

‘=
302 HO 1-(4-(2-(1-isopropyl-3-
4*\ (methoxymethyly-1H-1.2 4-triazol-
N ‘ 5-y1)-5,6-
Na 0 dihydrobenzo[ flimidazof1.2-
\3 d][1.4Joxazepin-9-yl)-1H-pyrazol-
N 1-yD)-2-methylpropan-2-ol
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.79.
303 HN (3R.4R)-4-(2-(1-1sopropyl- 1 H-
) o 1,2 4-triazol-5-yl)-3,6~
“ 3 dihydrobenzo[f]imidazof1.2-
HO N d][1.4]Joxazepin-9-yl)piperidin-3-
|
Nl\ﬁ o
N
N
} ‘N’J
304 ] racemic-cis/trans-2-(3-hydroxy-4-
AN O (2-(1-1sopropyl-1H-1,2,4-triazol-5-
T y1)-5.6-
N dihydrobenzo|fjimidazo[1,2-
O d]{1.4loxazepin-9-yljpiperidin-1-
HO 3 y-N,N-dimethylacetamide
! N
N7
3
N
=l
305 Br O 2-(5-(9-bromo-3.6-
x dihydrobenzo[{]imidazo{1.2-
£ N d}[1.4]Joxazepin-2-yh-1-isopropyl-
N \f 1H-1.2.4-triazol-3-yljacetamide
N
S
N’u
NH,,
306 NN O 5-(2-(i-isopropyl-1H-1.2 4-triazol-
i \B 5-y1}-3.6-dihydroimidazo{1,2-
AN NN\ N d]pyrido[4.3-f][1,4Joxazepin-10-
N N‘f { vhpyridin-2(1H)-onc
=N
>‘N\Na
307 N7 0 4-(2-(1-isopropyl-1H-1.2,4-triazol-
o | w 5-y1}-5,6-dihydroimidazo[1.2-
YN N dIpyrido[4,3-f][ 1 4]Joxazepin-10-
HN\) N{ vhpiperazin-2-onc
~h
>*“‘~Na
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_&0-

308 HzNY\ 2-(4-(2-(1-1s0propyl-3-
(mcthoxymethyl)-1H-1,2 4-triazol-
5-y1)-5.6-

N dihydrobenzo{flimidazo[1,2-
/ d}[1.4Joxazepin-9-yhpiperidin-1-
vhacctamide
b
NJB
O
309 O 2-(1-isopropyl-3-
W (methoxymethyl)-1H-1,2 4-triazol-
N 5-yl)-5,6-
N! p dihydrobenzo[flimidazo[1,2-
d]{1.4Joxazepine
- 2
N.’
O\
310 | o 2-(1-isopropyl-1H-1.2 4-triazol-3-
O \> y1)-9-methoxy-5.6-
P dihydroimidazo[1,2-d]pyrido[3.4-

i N f1[1.4]Joxazepine
N{
o

3t F O 9-fluoro-2-(1-1sopropyl-3-methyl-
w 1H-1,2.4-triazol-5-vy1)-5.,6-
N dihydrobenzof flimidazo[1.2-
Nf{ d][1.4]Joxazepine
.

5-(9,10-difluoro-5.6-
dihvdrobenzofflimidazo{1.2-
dlf1.4Joxazepin-2-yi)-1-isopropyl-

N { [H-1.2 4-tnazol-3-amine
i

(]

(=}

m -

.:(‘ O
z_J
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313 | Br O 9-bromo-2-(3-cyclopropyl-1-
w isopropyl-1H-1,2 4-triazol-5-yl)-
N 5,6-dihydrobenzo[flimidazo[1.2-
N{\{ d]!.4Joxazepine
-
r\f\v
314 | N 9-(1-cthylpiperidin-4-y1)-2-(1-
0O 1sopropyl-1H-1.2 4-triazol-5-y1}-
3 3,6-dihydrobenzo[flimidazo{1.2-
N d}{1.4]Joxazepine
l {
N
ri
P
315 0 (5-(5.6-
} dihydrobenzo|flimidazo|1.2-
I N d]f1,4Joxazepin-2-yl)-1-isopropyl-
N ‘{ 1H-1.2.4-triazol-3-ylymethanol
=N
i
NJ\
OH
316 O 3-(2-(1-isopropyl-3-methyi-1H-
e O 1.2.4-triazol-5-y1)-5.6-
2 \B dihvdrobenzo{flimidazof1,2-
{ N d}[1.4]Joxazepin-9-yljpropanamide |
N{ ;
Fo
N
!N’&
317 9-chloro-2-(1-isopropyl-1H-1.2,4-

triazol-5-yl}-5,6-
dihydroimidazo[1.2-d]pyrido{3.4-
{]{1.4]oxazepine




WO 2011/636280 PCT/EP2G10/064208

_R2-
318 0 1-(5-(5.6-
\> dihydrobenzo[flimidazo[1,2-
N dil1.4Joxazepm-2-yl)-1-isopropyl-
N/ | 1H-1.2,4-triazol-3-y1)}-NN-
¢ dimethylmethanamine
N -
>, ‘N N
319 | racemic-cis-2-(3-hydroxy-4-(2-(1-
N0 isopropyl-111-1.2 4-triazol-5-yl)-
3.6-dihydrobenzo[flimidazo[1.2-
N d}f1.4Joxazepin-9-yijpiperidin-1-
Ow v1)-N,N-dimethylacetamide
HO
f N
N\f
(3
N
.NfJ
320 I racemic-trans-2-(3-hydroxy-4-(2-
AN 0 (1-1sopropyl-1H-1,2 4-triazof-5-
f viy-5,6-
N dihvdrobenzofflimidazo[ 1.2~
O dif 1. 4joxazepin-9-vhpiperidin-1-
HO w vi}-N.N-dimethylacctamide
N
r\f{
>
N
.N__;]

321 2-((1R,31,55)-3-(2-( I-1sopropyl-
1H-1.2 4-triazol-5-y13-5.6-
dihydrobenzo[flimidazof1.2-
dif 1.4joxazepin-9-yi)-&-
azabicyclo[3.2. 1 Joctan-R-

. yhacetamide
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2-((1R,35,58)-3-(2-(1-isopropyl-
1H-1,2.4-triazol-5-y1}-5,6-
dihvdrobenzo[flimidazo[1,2-
dl[1.4]Joxazepin-9-yl)-8-
azabicyclo[3.2.1]octan-&-
yvhjacetamide

2-(Y-1sopropyl-1H-1.2 4-triazol-3-
v1}-9-(4-methylpiperazin-1-y1)-5,6-
dihydroimidazo[1,2-d]pyrido[3.2-
f]{1,4]Joxazepine

4-(2-(1-isopropyl-1H-1,2 4-triazol- |
5-y)-5.6-dihydroimidazo[1.2- "
dipyrido[3.2-f}[ 1 .4Joxazepin-O-
vhpiperazin-2-one

4-(2~(1-1sopropyl-1H-1.2.4-triazol-
5-yh-5,6-dihydroimidazo[1,2-
dipyridof3.4-f]{ I .4]Joxazcpin-9-
ylipiperazin-2-one

327 O - 4-(2-(1-isopropyl-3-methyl-1H-
! \3 1,24 triazol-5-y1)-5,6-
A N + dihydrobenzoff]imidazo| 1.2-

N o a - d][1.4Joxazepin-10-yhpyridin-
. 2{1H)-onc
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(3R.4S)-4-(2-(1-1sopropyl-3-

328 | HN
0 methyl-1H-1.2,4-triazol-5-y1)-5.6-
w dihydrobenzo|flimidazo[ 1,2-
HO N d][1,4)oxazepin-9-yhpiperidin-3-
ol
N!\ﬁ
=N
-
=
329 ! 2-(4-(2-(1-isopropyl-3-methyl-1H-
AN 0 1,2,4-triazol-5-y1)-5,6-
f dihydrobenzo[flimidazof1,2-
N d][1,4Joxazepin-9-ylpiperidin-1-
OX yH-N.N-dimethylacetamide
N
f\ﬁ
N
3
N-ﬂ"
330 ﬁ 2-(3-hydroxy-4-(2-( l-isopropyl-
N0 1H-1.2 4-triazol-5-y1)-5,6-
dihydrobenzo|flimidazof1,2-
N dJ{ I .4Joxazepm-9-vlipiperidin-1-
O y1)-N,2-dimethylpropanamide
& D)
i N
N\f
=N
-
=
331 2-(4-(2-(1-1s0propyi-1H-1,2.4-

triazol-5-y1)-5.6-
dihydroimidazo[1,2-d}pyrido[3.4-
fil1.4joxazepin-9-yhpiperazin-1-
vI}-N.N-dimethylacctamide
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2-{(4-(2-(1-1sopropyl-1H-1.2.4-
o triazol-3-y1)-5.6-
© k/N 7 } dihydroimidazo[ 1.2-d]pyrido[3.4-
fi[1,4Joxazepin-9-yl)piperazin-1-

N;{ ylacetamide
o

tad
e
2
€
N
z
__Z:)

333 o ﬁ o 2-(1-isopropyl-1H-1.2,4-triazol-5-
3 y1)-5.,6-dihydroimidazo[1.2-
™ d]pyrido]3,2-f][1.4Joxazepin-

N 9(8H)-onc
N\f
0

N
-
334 E 2-(4-(2-(1-1sopropyl-1H-1,2,4-
“IYTNTY triazol-5-y1)-3,6-
0 K/N Ny O dihydroimidazo[1.2-d]|pyrido[3,2-
| \B [ 1.4Joxazepm-9-ylpiperazin-1 -
Z l N vI}-N-methylacetamide
N{
~N
-
=
335 é 2-(4-(2~(1-isopropyl-1H-1,2 4~

e N triazol-3-yl}-5,6~
0O k/“ N o\\> dihydroimidazo[1,2-d]pyrido[3.2-

| b f][ 1.4Joxazepin-9-yljpiperazin-1-
NN y1)-N,N-dimethylacetamide
|

2-(2+(I-isopropyl-1H-1.2.4-triazol-
5-y1)-5.6-
dihydrobenzo|flimidazo[1,2-

N \f d}[1.4]Joxazepin-9-vhacctic acid
N

2
2
O
@] ;j
I
== O
z
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337 o) 1-{(2+(1-1sopropyl-1H-pyrazol-5-
AN 0 y1)-5.6-
NN x dihvdrobenzo(f]imidazo{1,2-
f N d][ 1. 4Joxazepin-9-vhmethyhurca
N
=
e
N
33K C\ o (28)-1-(2~(T-1sopropyl-1H-1.2.4-
' N 7 ‘B triazol-5-yi)-3,6-
3 N~ N dihydroimidazo[1,2-dpyrido][3.4-
07 "NH; ] p fi[1.4Joxazepin-9-yhpyrrolidine-2-
N\i carboxamide
0
N
-
339 0 1-(2-(1-isopropyl-1H-1,2 4-triazol-
0 5-yh)-5,6-dihydroumidazo[1,2-
H2N N i x 3 d]pyrido[3.4-f]{ I 4]Joxazcpin-9-
Nz N yhpiperiding-4-carboxamide
Ni{
SN
-
\Na
340 | HO 1-(2-(1-isopropyi-1H-1.2 4-triazol-
Ner O‘» 5-y1)-5.6-dihydroimidazo[ 1.2-
,\! P dlpyrido{3,4-fl{ 1.4Joxazepin-9-
N yl)piperidin-4-ol
N{
N
Y
=
341 o’ 2-(1-sopropyl-1H-1,2 4-triazol-5-
L NS Ow y1)-9-morpholino-3.6-
‘P 0 dihydroimidazo[1.2-dJpyrido[3 4-
] fl[1,4Joxazepme
N{
e
N
.N,’.]
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342 H N-isopropyl-2-(4-(2-(I-isopropyl-
Y YN 1H-1,2,4-triazol-5-y1)-5,6-
O ‘\/N x Ow dihydroimidazo[1,2-d]pyrido{3.4-
NE P ][ 1,4]Joxazepin-9-ylpiperazin-1-
i N yhacctamide
N{
i
343 O 1-(2-(1-1sopropyl-1H-1.2.4-triazol-
HaN 5-y1}-5,6-dihydromudazof1.2-
2 N. N. O d]pyrido[3.2-f}[ 1.4Joxazepin-9-
I = x ylazetidine-3-carboxamide
PN N
I
>0
N
.N¢[
344 o (2S)-2-(2-(1-1sopropyl-1H-1.2,4-
O w triazol-5-y1)-3,6-
NH, dihydrobenzo{fjimidazo[1,2-
i\Nﬁ d}[ 1, 4loxazepin-9-yhpropanamide
N/
=N
>
-
345 z o (2R}-2-(2-(1-isopropyi-1H-1,2.4-
O ‘} triazol-5-y1)-5,6-
NH, dihydrobenzoflimidazo[ 1.2- ;
i N d}f1,4loxazepin-9-yl)propanamide
N{
>0
N
‘N‘;’
346 0 2-(1-isopropyl-1H-pyrazol-5-yl)-
N O 5,6-dihydrobenzofflimidazo[1,2-
‘ dj[1.4Joxazepine-9-carboxamide
N
!
N/
.
N’
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347 0
HZN’m
N

7

(2-(1-isopropyl-1H-pyrazol-5-yli)-
5,6-dihydrobenzo{flimidazo[1,2-
d]i1.4Joxazepin-9-yhmethanammne

O\)
OH

N
S
Nf
348 | O 2-(1-isopropyl-3-methyl-1H-1.2.4-
O~ triazol-5-y1)-9-(oxctan-3-y)-5 6-
0 > dihvdrobenzofflirmdazo[1,2-
1 N d][1.4]Joxazepine
N{
o
N
vl
349 g 2-(3-hydroxy-4-(2-(1-isopropyl-
-~ o 1H-1.2,4-triazol-5-yl)-5.6-
dihydrobenzo{f]imidazo[1.2-
N d][1,4Joxazepin-9-yhpiperidin-1-
0 y1)-N.2-dimethylpropanamide
D )
i N
N\f
>y
N
\N’J
350 2-(3-hydroxy-4-(2-(1-1sopropyl-

1H-1,2. 4-triazol-5-yl1)-5,6-
dihydrobenzo[flimidazo{1,2-
di}i1.4Joxazepin-9-vihipiperidin-1-
v)-N,2-dimethylpropanamide

[95)
L
O
=
I
N
o]
z

2-(2-(1-1sopropvi-1H-1.2.4-triazol-
5-y1)-5.6-
dihydrobenzo{flimidazo[1.2-
djlT.4Joxazepm-9-vhacetamide
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352 H N-hydroxy-2-(2-( I-isopropyl-1H-

O .
Ho™ ™ 3 1.2 4-triazol-5-y1)-5,6-
0 N dihydrobenzof{ flimidazo[1.2-
N{ d]{1.,4}joxazepin-9-yhacctamide

=
353 ' N {9-(1-(2-hydroxy-2-methylpropyl)-
HO = 1H-pyrazol-4-y1)-5,6-
Z O} dihydrobenzol flimidazo[1.2-
d}[1,4loxazepin-2-y1)(S-

i dioxothiomorpholino)methanone
N {

1-{(2-(1-(2.4-difluorophenyl)-3-

NS 0 methyl-1H-1,2,4-triazol-5-y1)-5.6-
z H 3 dihydrobenzo[f]imidazo[1,2-
N di[ I.4Joxazepin-9-ylymethyliurca

i
ol
N
O

F
355 N o (2-(1-(2,4-difluorophenyl)-3-
2 3 methyl-1H-1.2 4-triazol-5-y1)-3.6-
N dihydrobenzo{flimidazo{1.2-
f\f { di{ !, 4Joxazepin-9-vlymethanamine
FQN\ Y
N,
F
336 | 9-(1-(2-(dimethvlamino)-2-
/Nm/\N oxocthylpiperidin-4-yh)-N-(2-
0 O hydroxyethy!l}-N-isopropyl-5,6-
3 dihydrobenzo{flimidazof1.2-
i N d]f1.4Joxazepine-2-carboxamide
N7
O
HO~""N
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357 )\ 2-(1-isopropyl-1H-1.2 4-triazol-5-
N yH-9-(1-1sopropylpiperidin-4-yl)-
0 5.6-dihydrobenzo[flimidazo[1.2-
3 d}[1.4Joxazepine
N
r
=N
Nl
N
35% HO 2-(4-(2-( 1-1sopropyl-3-methyl-1H-
/\\l/ 1,2.4-triazol-5-y1)-5,6-
N dihydrobenzo{f]imidazo[1,2-
O d]i1,4Joxazepin-9-ylpiperidin-1-
\} y1)-2-methylpropan-1-ol
N
i\ﬁ
N
o
N
L
359 HO 2-{4-(2-{1-isopropyl-1H-1.2,4-
/\\[/ triazol-5-y1)-5,6-
N dihvdrobenzo[flimidazo{1.2-
O d)[1.4Joxazepin-9-yhpiperidin- -
\3 y1)-2-methylpropan-1-ol
N
I\{
N/
0
N
BN‘J
360 H 0 4-(2-(1-isopropyl-1H-1,2,4-triazol-
N e o=
Hr,\f O 3"}/‘1)‘:},6'
\B dihydrobenzof]imidazo[1,2-
0 d][1.4Joxazepin-9-yhpyrazolidine-

3,5-dione
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361 F 2-(1-isopropyl-1H-1,2 4-triazol-3-
’ =7 N o y1)-9-( 1~(2,§,2-
F \B trifluotoethylpiperidin-4-yl)-3.6-
dihydrobenzo[flimidazo[1,2-
N -
; d]i1.,4Joxazepine
=N
>’N. =
N
362 | 2-(3-hydroxy-4-(2-(1-isopropyl-
AN O 1H-1.2,4-triazol-5-y1)-5,6-
\E dihydrobenzo[f]imidazof[1.2-
N d]{1,4]Joxazepin-9-yl)piperidin-1-
03 y1)-N,N-dimethylacctamide
OH N
T
~N
>‘ N
363 | HO O 1-((2-(1-(2.4-difluorophenyl)-3-
X\ ﬁ \3 methyl-1H-1,2 4-triazol-3-y1)-3 6~
N dihydrobenzo{f]imidazof1,2-
i N£ Y d]{1,4Joxazepin-9-
yhmethylamino)-2-methylpropan-
F N =N 2.0l
Wl
F
364 Z O 2-(1-isopropyl-1H-1.2 4-triazol-5-
| w y1}-3.6-dihydroimidazo{1.2-
Nx N d]pyridof3.4-f][ 1.4Joxazepine
N!\f
N
-
=
365 (2R)-1-(2-(1-1sopropyl-1H-1.2.4-
N Z 0 triazol-5-y1)-5.6-
N \B dihydroimidazo( 1.2-d]pyrido[3.4-
HN" g l N f]{ 1. 4Joxazepin-9-yhpyrrolidine-2-
N\{ carboxamide
(3
N
W
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366 C\
Nz [ O\>

2-(1-1sopropyl-1H-1,2 4-triazol-3-
yh-9-(pyrrolidin-1-y1)-5,6-
dihydroimidazo{1,2-d]pyrido[3.4-

Nx N fI[1.4]Joxazepine
/
N{
=N
)
W=
367 /E N O 2«(]~Ti50[')r()pyi~IH-],2,4-&1’&;&03—5-
I E3 3 y1)-N-mcthyl-5.6-
= N dihydroimidazo[1.2-d]pyrido[3,2-
f f1[1.4]Joxazepin-9-amine
N{
>0
N
‘ij
36K HO {28,4R}-4-hydroxy-1-(2-(1-
isopropyl-3-methyl-1H-1,2.4-
N O triazoi-3-y1)-5,6-
= | w dihydroimidazo|1,2-d]pyrido{3.4-
O"')\;\u,f;2 Z N f1[ 1. 4Joxazepin-9-yhpyrroliding-2-
Nl { carboxamide
(3
=

369
N

i
N. = ‘N
N{
~N
>‘N-5J

(28)-1-(2-(} ~sopropyl-3-methyl-
1H-1.2.4-tr1azol-5-y1}-5,6-
dihydroimidazo{1,2-d]pyrido[3,4-
f]{ 1,4Joxazepin-9-yhpyrrolidine-2-
carboxamide

i-(2-(I-isopropyl-1H-1,2,4-triazol-
5-y1)-5,6-dihydroimidazo[1,2-
d]pyrido[3,4-f}[1.4]Joxazepin-9-
yhazetidin-3-ol




WO 2611/036280

PCT/EP2016/064208

-93-
371 o (3‘R)‘ 1-(2+(1 -isopropyl-1H-1.2,4-
HOw( :N 7 ‘» triazol-5-y1)-5,6-
N. = N dihydroimidazof1,2-d]pyrido[3.4-
| fi{ 1, 4Joxazepin-9-ylipyrrohidin-3-
N/ ol
=N
.-
=
372 | OH (1-(2-(1-isopropyl-1H-1,2 4-
triazol-3-y1)-5,6-
0 dihydroimidazo[ 1,2-d]pyrido{3,4-
N I\ 3 fi{1,4]Joxazepin-9-yhpiperidin-4-
No _z . yl)ymethanol
N’{
>0
N
\N-;I
373 A (2S.4S)-4-fluoro-1-(2-(1-
f \N o isopx’qpyl-—lf;i-?.2.4-§riazoi-5—yi)~
f = 5.6-dihydroimidazof1,2-
}\ N. N dipyrido[3.4-f][1.4]oxazepin-9-
07 "NH, f yvhpyrrolidine-2-carboxamide
N{
=N
-
N’J
374 | HOQ (2S,4R)-4-hydroxy-1-(2-(1~
Y 0 isoprqpyl- 1 H- 1 ,2,4-§riazoi-5-yl)~
t: S X 5.6-dihydroimidazo[ 1,2-
> N~ dlpyrido[3.4-f]{1.4Joxazepin-9-
N
07 NH, Ni { vl)pyrrolidine-2-carboxamide
i
N
.N__.J
375 (25)-1-(2-(1-1sopropyl-1H-1.2.4-

triazol-5-vh-3.6-
dihvdrobenzo{flimidazo{1.2-
d}{1.,4Joxazepin-9-yhpyrrolidine-
2-carboxamide
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376 (2R)-1-(2-(1-1sopropyl-1H-1.2.4-
N O triazol-5-yl)-5,6-
w dihydrobenzo[f]imidazo[1.2-
HN"p [ N d}[1.4Joxazepin-9-vpyrrolidine-

N{ J.carhoxamide
i

‘N-A
377 C (2S}-1-(2( 1 -isopropyl- 1 H-
N 0 imidazol-2-y1)-5.6-
N g\} P 3 dihydroimidazo[1,2-dJpyrido[3.4-
2 N

fi{1.4Joxazepin-9-yhpyrrolidine-2-

NJ { carboxamide
-

o=
378 C\ (2S)-1-(2<(1-(2,4-difluorophenyl)-
N O 1H-1,2,4-triazol-3-y1)-5,6-
= ! \> dihydroimidazo[1,2-d]pyrido[3.4-
HzN"\\Q Q”N f][ 1.4Joxazepin-9-yl)pyrrolidine-2-
N’ Y carboxamide !

379 (2R)-2-(2-(1-1sopropyl-3-methyl-
JH-1,2,4-triazol-5-y1)-5,6-
dihydrobenzo{flimidazof1,2-
d}1,4Joxazepin-9-vhipyrrolidine-
1-carboxamide

380 (25)-2-(2-(1-1sopropyl-3-methyl-
1H-1.2.4-triazol-5-y1)-5.6-
dihvdrobenzo{flimidazo[1.2-

d]i 1, 4joxazepm-9-yvlpyrrolidine-
-carboxamide
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381 F

(2S)-4.4-difluoro-1-(2-(1-
isopropvi-1H-1.2.4-triazol-5-yl)-
5,6-dthydroimidazof{],2-
dlpyrido[3,4-f]{.4]oxazepin-9-
yhpyrrolidine-2-carboxamide

382

(2S.4S)-4-fluoro-1-(2-(1-
isopropyl-3-methyl-1H-1,2.4-
triazol-5-yl)-5,6-
dihydroimidazo[1,2-d}pyrido(3.4-
f1[1,4Joxazepin-9-ypyrrolidine-2-
carboxamide

383 F

(28)-4.4-difluoro-1-(2-(1-
isopropvl-3-methyi-1H-1,.2.4-
triazol-5-y1)-5,6-
dibydroimidazo[1,2-d]}pyrido[3.4-
f]{ 1.4]Joxazepin-9-yhpyrrolidine-2-
carboxamide

384 HO,

(25,48)-4-hydroxy-1-(2-(1-
isopropyl-1H-1.2,4-triazol-5-yl)-
5.6-dihydroimidazo|1.2-
dlpyrido[3.4-f]{1.4]Joxazepin-9-
vhpyrrohidine-2-carboxamide
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385 HO, (2S,4S)-4-hydroxy-1-(2-(1~
/ isopropyl-3-methyl-1H-1.2,4-
C\‘l X 0 triazol-5-y1)-5,6-
= ] -} dihydroimidazo[1,2-d]pyrido|3.4-
HzN’\O N AN\ N f[1,4]oxazepin-9-ypyrrolidine-2-

NI { carboxamide
o

dipyrido[3,4-f]{1.4Joxazepine

386 N 0 2-(1-1sopropyl-1H-imidazol-2-y1}-
m 5 6-dihydroimidazo[1.2-

=
387 Ct N 0 (5-(9-chloro-5,6-
| w dihydroimidazo[1,2-d]pyrido[3.4-
NN N f[1,4]Joxazepin-2-y)-1-(2.2.2-
Nf y/ trifluorocthyl)-1H-1,2 4-triazol-3-
ylymethanol

{(2R)-1-(2-(1-1sopropyl-1H-1,2.4-

fi[1.4]Joxazepin-9-y1)-2.5-dihydro-

ﬁ IH-pyrrole-2-carboxamide
yoi

a2
o0
o0
T
N
e
H\j
o “
g
N\ /
z=/ O

triazol-5-yh-5,6-
\B dihydroimidazo[1,2-d]pyrido[3.4-
N
Y

‘Na
3%9 @ (28)-1-(2~(1-isopropyl-1H-1.2 4~
N’ triazol-5-yl)-5.6-
= dihydroimidazo[1,2-d]pyrido{3,4-
HZN«O N A N f1[1.4Joxazepin-9-y1)-2,5-dihydro-

N! \ﬁ 1H-pyrrole-2-carboxamide
-
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350 C
N~ o)

(5-(9~(pyrrolidin-1-yl}-5,6-
dihydroimidazo[1.2-d]pyrido[3,4-
f]l1.4]Joxazepin-2-yH-1-(2,2.2-
trifluoroethyl)-1H-1,2 4-triazol-3-
ylymethanol

OH
391 C\ (2S)-1-(2-(1-(3,5-difluorophenyi)-
N A Ow 3-methyl-1H-1,2.4-triazol-5-y1)-
= 5.6-dihydroimidazo[1.2-
PN, N N dlpyrido[34-[1.4]oxazepin-9-
F N { yhpyrrolidine-2-carboxamide
N’

392

(25)-2-(2-(1-isopropyl-1H-1.2.4-
triazol-3-yl)-5,6-
dihydroimidazo{1.2-d]pyrido[3.4-
fll 1. 4]Joxazepin-9-

viamino jpropanamide

393 >C\
N

(28)-1-(2-(1-isopropyl-1H-1.2,4-
triazol-3-v1)-5,6-
dihydroimidazo[1.2-d]pyrido[3.4-
f1l 1.4joxazepmn-9-y1)-3,3-
dimethylpyrrolidine-2-
carboxamide

394 l

{5-(9-{dimethylamino)-35.6-
dihydroimidazo[1.2-d]pyrido}3.4-

trifluorocthyl)-1H-1.2,4-trazol-3-
yhmethanol
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395 HOP‘C\
N
.

(2S,3S)-3-hydroxy-1-(2-(1-
isopropyl-3-methyl-1H-1.2.4-
triazol-5-y1)-3,6-
dihydroimidazol1,2-d]pyrido[3.4-

a f[1.4]Joxazepin-9-ylypyrrolidine-2-
carboxamide
)
N’_
396 '\-‘ (2S,3R})-3-hydroxy-1-(2-(1-
HOWR N AP isopropyl-3-methyl-1H-1.2.4-

triazol-5-yl)-5,6-

dihydroimidazo[1.2-d]pyrido{3.4-
f][1,4Joxazepin-9-yhpyrroliding-2-
carboxamide

(2S.3R)-3-hydroxy-1-(2~(1-
1sopropyl-1H-1,2,4-triazol-3-yl)-
5,6-dihydroimidazo[1,2-
dlpyrido[3.4-f][1.4}oxazepin-9-
vljpyrrolidine-2-carboxamide

(28.38)-3-hydroxy-1-(2-(1-
isopropyl-1H-1.2 4-triazol-3-yl)-
5.6-dihydroimidazo[].2-
dlpyrido{3.4-f}{ I.4Joxazepin-9-
yhpyrrolidine-2-carboxamide

399 C\
N \O

(2S)-1-(2-(3-methyl-1-(2,2,2-
trifiuorocthyi}-1H-1,2 4-triazol-3-
yh)-5.6-dihydroimidazo[1.2-
dlpyrido{3.4-f][1.4]Joxazepin-9-
yhpyrrolidine-2-carboxamide
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400 F (2S,4R)-4-fluoro-1-(2-(1-
isopropyl-3-methyl-1H-1.2.4-
N O triazol-5-v1)-5,6-
= I \> dihydroimidazo[1.2-d]pyrido{3.4-
HzN’%O N N fi{1.4Joxazepin-9-yhpyrrohidine-2-
[\f { carboxamide
=N
=
vl
401 {2S.4R}-4-fluoro-1-(2-(1-

isopropyl-1H-1.2 4-triazol-5-yh-
5,6-dihydroimidazo[1.2-
d]pyrido[3,4-f]{ 1 ,4]Joxazepin-9-

yhpyrrolidine-2-carboxamide

402
‘Nl\o

(2S)-1-(2~(1-1s0propyl-1H-1.2 4~
triazol-3-vi}-5.6-
dihvdroimidazo{1.2-d]pyrido{3.4-
il 1.4Joxazepin-9-yl)-2-
methylpyrrolidine-2-carboxamide

403 /L

I-isopropyl-4-(2-(1-1sopropyl-1H-
1.2.4-triazol-5-y1)-5,6-
dihvdrobenzoff]imidazof1,2-

d}l 1,4Joxazepin-9-vhpiperidine-3-
carboxamide
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~100-~

404 0

HN{\OX
N &

2-(2-(1-isopropyl-1H-1,2,4-tnazol-
5-yh-5,6-dihydroimidazo[1,2~
dlpyrido{3.4-f][ 1.4]Joxazepin-9-
ylamino)jacetamide

405 O@ 03

(28)-1-2-(1-isopropyl-1H-1.2 4-
triazo b-5-v1)-3,6-
dihydroimidazo[1,2-d]pyrido[3.4-
fi[1.4Joxazepin-9-yl)-N-
methylpyrrohidine-2-carboxamide

=
406 ._C (25,3S)-1-(2-(1-isopropyl-1H-
N N 0\> 1,2, 4-triazol-5-y1)-5,6-
= dihydroimidazo[1.2-d]pyrido[3.4-
N - . i
HZNA@ & IN fl[1.4]oxazepin-9-yl}-3-
N{ methylpyrrolidine-2-carboxamide
0
N
-
407 O/ (28,4R)-1-(2-(1-isopropyl-1H-
1.2,4-~triazol-5-y1)-5.6-
b dihydroimidazo[1.2-d]pyrido[3.4-
N B O‘> fl{1,4Joxazepin-9-yl)-4-
= N methoxypyrrolidine-2-
HN "N & [ N carboxamide
N{
o
N
-

408 \'C\
0 N \0

(25,35)-1-(2-(1-isopropyl-1H-
1.2,4-triazol-5-y1)-5.6-
dihydroimidazo[1,2-d]pyrido[3.4-
fl{1.4]Joxazepin-9-y1)-3-
methoxypyrrolidine-2-
carboxamide
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409 C\ (28)-1-(2-(1-cyclohexyl-1H-1,2.4-
N O triazol-5-yl)-5,6-
2 l dihydroimidazo[1,2-d]pyrido3,4-
HZN/\O N N 1] 1,4Joxazepin-9-ylypyrrohdine-2-
N! { carboxamide
N
(O
=
410 O (28)-1-(2<(1~(2-chlorophenyl)-1H-
N 0 1.2,4-triazol-5-y1)-5.6-
S | dihvdroimidazo{1,2-d]pyridof3,4-
HzN’\O N# N f][1,4Joxazepin-9-ylpyrrolidine-2-
N’ Y, carboxamide
N
N
Q\ \NJ
Cl
411 8r O 9-bromo-2-(1-isopropyl-3-methyl-
\> TH-1.2.4-triazol-5-y1)-5.6-
N dihydrobenzo[fjimidazo{1.2-
N’ \i d}{ 1.4Joxazepine
=N
N
) e
412 0O cthvi 2-(4-(2-(1-isopropyl-3-
)HK N mothyl-1H-1,2 4-triazol-5-y1)-5.6-
dihydrobenzo{flimdazo{1.2-
N ‘ d][1.4Joxazepin-9-y1}-1H-pyrazol-
Ny Ow 1-ylj-2-methylpropanoate
N
i{
N
e
N
413 | (5-(9-(dimethylamino}-5.6-

- dihydrommidazo[1.2-d]pyrido{3.4-
fl[1.4]Joxazepin-2-yl)-1-isopropyl-

/1
1H-1.2.4-triazol-3-ylymethanol
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414

4-(2-(1-1sopropyl-1H-1.2.4-triazol-
S-y1)-5.6-
dihydrobenzo[flimidazo{1.2-
d]l'1.4Joxazepin-9-yl)-1-methyi-
1.2.5.6-tetrahydropyridine-3-
carboxamide

416

4-(2-(1-1sopropyl-1H-1.2,4-triazol-
S-yh-5.6-
dihydrobenzo[flimidazo[1.2-

d}{ 1,4]Joxazepin-9-yl)-1-methyl-
1,2.3.6-tetrahydropyridine-3-
carboxamide

2-(1-1sopropyl-1H-1,2.4-triazol-5-
y1)}-N-methyl-5.6-
dihydroimidazo[1,2-d]jpyrido{3.4-
fi{ 1,4Joxazepin-9-amine

417

(5-(9-(3,3-difluoroazetidin-1-yl)-
5,6-dihydroimidazo[1,2-
dJpyrido[3,4-f][l.4]oxazepin-2-yi)-
I-1sopropyl-1H-1.2.4-tr1azol-3-
ylymethanol

41%

9-chioro-2-(1-isopropvi-1H-

pyrazol-5-yi)-5.6-
dihydroimidazo[1.2-d]pyrido[3.4-
fi[ 1. 4Joxazepine
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419 2-(3-methyl-1-(2,2.2-
N X O trifluorocthyl)-1H-1.2.4-triazol-5-
MG\N !\} P \> y1)-9-(2-(1-mcthylpiperidin-2-
I N yhpyrrohidin-1-y1)-5,6-
N-Z dihydroimidazo{],2-d]pyridof3.4-
\ﬁ ]l 1.4Joxazepine
NN
Fgcf“ ‘N';L\Me
420 2-(3-methyl-1-(2,2.2-
N 03 trifluorocthyl)-1H-1,2 4-tnazol-5-
» oo
N methylbenzyDpyrrolidin-1-y1)-3,6-
Me N! Y/ dihydroimidazo{1,2-d]pyrido[3.4-
{11 1,4Joxazepine
~N

421 2-(3-methyl-1-(2,2,2-
N B 0 trifluorocthyl)-1H-1.2.4-triazol-5-
¢ N N AN yh-9-2-(piperidin-1-
] P yvimethylpyrrolidin-1-y1)-5,6-
N dihydroimidazo[1.2-d]pyrido[3.4-
f1l1.4] "
S 1 1.4Joxazepine
N} |
FaC N Me
427 E o 2-(1-(2-chlorophenyl)-1H-1.2.4-
N N 3 triazol-5-y1)-N,N-dimethyl-5.6-
N__z N dihydroimidazo[1,2-d]Jpyrido[3.4-
] fi{1,4]Joxazepin-9-amime
N{
N ;
N :
Ci
423 | Na= o 2-(}-1sopropvl-3-methyl-1H-1.2.4-
—~N___ w triazol-5-v13-9-(1-methyl-1H-
pyrazol-4-y1)-5.6-
l N dihvdrobenzo[flimidazo{1.2-
N{ - d}f1.4]Joxazepme
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424 0 2-(3-amino-1-(2,2,2-
w trifluorocthyl)-1H-1.2 4-triazol-5-
& N y1}-5,6-
N f\f Y, dihydrobenzofflimidazo[1.2-
d][1,4Joxazepince-10-carbonitrile
Fomen’ N
F NE
N
F NH3
425 NQ\ 0 2-(3-amino-1-{2,2,2-
\> trifluoroethyl}-1H-1,2 4-triazol-5-
N yl)-5.6-
| dihydrobenzo{flimidazo[1.2-
N{ d]{1,4]oxazepine-9-carbornitriie
R’ N
F ‘N-;k
- NH,
426 O {2S)-2-(2~(1-sopropyl-1H-1.2,4-
0 O triazol-5-v1)-5,6-
x S
H2N)K( E w dihydroimidazo[1.2-dJpyrido[3.4-
NF# N fi{ 1.4 joxazepin-9-
Nf \f yloxy)propanamide
=N
-
=
427 O 2-(2-(1-1sopropyl-1H-1.2.4-triazol-
0 o 5-y1}-5.6-dihydroimidazo{1.2-
HoN X o .
NI \» d]pyrido{3.4-1]{1.4Joxazepin-9-
& N vioxy)acctamide
!
N\{
>0
N
.ij
28 |0 2.(2-(1-isopropyl-1H-1.2,4-triazol-
PO 0 5-y1)-5.6-
¢ w dihydrobenzo[flimidazo[1.2-
! N di[1.4]oxazepin-9-
N { vioxy)acetamide
0
N
N
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429 O 2-(2-(1-1s0propyl-1H-1.2.4-triazol-
H NJ><O P 5-y1)-5.6-dihydroimidazo[ 1,2~
z §\£ \> dlpyrido[3.4-f][1.4Joxazepin-9-
Z ’ N yloxy}-2-methylpropanamide
N/
0
N

-

430 | N (2S,4R)-4-cvano-1-(2-(1-
isopropyl-1H- 1)",4 triazol-3-yl)-
5,6-dihydroimidazo[1.2-

Y W dpyrido{3,4-f][1.4]Joxazepin-9-

4""\ N F yhpyrrolidine-2-carboxamide

“*N
N
-
431 5 5-(9-cyclopropyl-5.6-
\> dihydrobenzo(f]imidazo{1,2-
N d][1.4Joxazepin-2-yl)-1-1sopropyl-

4

1H-1.2,4-triazol-3-aminc

NH
432 O 5-(10-fluoro-5,6-
\» dihvdrobonzo{f]imiddzo[
. N d}i [.4joxazepin-2-vyi}-1 (2,., 2-
l\j Y trifluorocthyl}-1H-1.2.4-triazol-3-
amine
N ‘i
)
F‘7(_ N7 N,
F F
433 C\ (2S)-1-(2-(1-(2.2, 2-trifluorocthyl)-
N C ¢ TH-1.2.4-triazol-5-y1)-5.6-
= w dihvdroimidazo[1.2-d}pyrido[3.4-
oA\ NN N fl[1.4]Joxazepin-9-ylipyrrolidine-2-
NH; Nl \ﬁ carboxamidc
F NN
F ‘N*-‘:J




WO 2011/036280

PCT/EP2616/064208

-106-
434 (2S)-1-(2~(1-1sopropyl-1H-
N~ pyrazol-5-y1)-5.6-
3 | \5 dihydroimidazo[1.,2-d]pyrido{3.4-
HQN/\O N# N f][1.4Joxazepin-9-yhpyrrolidine-2-
N! ) carboxamide
i~
N"
435 O 3-(2-(1-1sopropyl-1H-1,2,4-triazol-
N 0 5-y1)-5,6-
z w dihydrobenzo[ flimidazo[1.2-
N dif1.4Joxazepm-9-yl)-2-
NI \{ methylpropanamide
0
N
N =l
436 O (28)-2-(2-(1-isopropyl-1H-1.2.4-
N o) O triazol-5-v1)-5.6-
2 w dihydrobenzo{flimidazof1,2-
N d}[ t.4Joxazepin-9-
Ni { viexy)propanamide
SN
-
=
437 ?—C\ (3S)-1-(2-(1-1s0propyl-1H-1.2,4-
N N triazol-3-yl)-5,6-
Ni P dihydroimidazo[1,2-d]pyrido{3.4-
N fi[1.4]Joxazepin-9-ylpyrrolidine-3-
1 iy
N \f carbonitrile
SN
)
=l
438 1 N~NH H o N-{{ 1 H-pyrazol-5-ylymethyl}-2-(1-
()\/ N S isopropyl-1H-1.2 4-triazol-5-yl)-
P 5.6-dihydroimidazo[1.2-
™ dIpyrido[3.4-f][1.4]Joxazepin-9-
N\i | amine
=N
)
N
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439 g 0 2-(2-(1~(2,2 2-trifluorocthyl)- 1H-
HO/\]’ S 3 1,2.,4-triazol-5-y1)-5,6-
N N dihydroimidazo[1.2-d]pyrido{3.4-
[ f1[ 1.4Joxazepin-9-ylamino )propan-
N .
i-ol
B N N
VAL
F
440 O 2-(1-isopropyl-3-
\B {methoxymethyl)-1H-1.2,4-triazol-
; N 5-y1}-9-methyl-5.6-
N Z dihydrobenzo[flimidazo[1.2-
dj[1.4]oxazepme
o
N“K,o\
44] 0O N-(3,4-dimethoxybenzyly-2-(1-
@\/ E 0 2,2 2-trifluvorocthyl)-1H-1,2,4-
~o 7 3 triazol-5-y1)-5.6-
N s I dihydrommidazo[1,2-d]pyrido[3,4-
i N fi{1,4]oxazepin-9-amine
N\{
R N N
F ‘N‘”
F
442 O 5-(10-cyclopropyl-5.6-
3 dihydrobenzo{fjimidazo{1,2-
N d}f1.4Joxazepin-2-ylj-1-(2.2,2-
N’ Y, trifluorocthyl)-1H-1.2 4-triazol-3-
aming
NN
F N
443 Ng o 2-(1-sopropyl-3-methyl-1H-1.2.4-
\> triazol-5-y1)-5,6-
dihvdrobenzofflimidazo{1.2-
N : . L.
f d}{1.,4Joxazepme-9-carbonitrile
N\/i
~N
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444 § o 2-(2-(1-1sopropyl-1H-1.2.4-trnazol-
\3 5-y1)-5.6-
N dihydrobenzo[flimidazo[1.2-
O™ "NH; ] d]{1,4Joxazepin-9-
N \ﬁ ylamino)acctamide
=N
-
=
445 O, 0O o 2-(2-(1-1sopropyl-1H-1.2.4-triazol-
H')N,S ‘> STyi)-S,é- . _
dihydrobenzo[flimidazo{1.2-
i N d}f 1,4Joxazepin-9-
N\i yhethanesulfonamide
~N
.
=
446 O (R)-2-(2-(1-1sopropyi-1H-1,2.4-
AN OO triazol-5-y1)-5.6-
¢ z N; \} dihvdroimidazo{1.2-dpvrido[3.4-
# N f1{1.4]loxazepin-9-
Nf { yloxy)propanamide
0
N
.Nﬁ"[
447 . F o 9-(difluoromethyl)-2-(I-isopropyl-
) W 3-methyl-1H-1,2, 4-triazol-5-y1)-
N 5.6-dihydrobenzo{flimidazo[1.2-
i d]f1.4Joxazepime
N\{
(2
‘N”’\
448 | Sy | 4-(2I~(1-(isoprop}’l-iH-l,2.,4-triazo£-
O 5—y },.5.. 2o
w dihydrobenzo[ flimidazo[1,2-
OF NH, d}i1.4Joxazepin-9-yly-1-methyl-

1.2.3.6-tctrahvdropyridine-3-
carboxamide
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449 | Sy 4-(2-(1-isopropyl-1H-1.2 4-triazol-
l 0 5-yl)-5.6-
3 dihydrobenzo[flimidazo[1,2-
0% NH, N d}[1.4Joxazepin-9-yi)-T-methyl-
] ) 1.2.3.6-tetrahydropyridine-3-
N carboxamide '
=N
.
W=
450 OH H 2-(2-(1-isopropyl-1H-1.2.4-triazol-
N%,N P 5-y1)-5,6-dihydroimidazo[1.2-
&: | 3 dlpyrido[3.4-f][1.4]Joxazepin-9-
N\ N N ylamino}-1-(1-methyl-1H-
N' \f imidazol-2-yhethanol
SN
-
N-’J
451 HN 2 O 2-(1-(2,2.2trifluorocthyl)- 1 H-
| X 1,2.4-triazol-3-y1)-5.6-
Nx N dihydroimidazo[ 1.2-d]pyrido[3.4-
J { f][1 4Joxazepin-9-amine
£ N SN
F N=
F’
452 0 2-(2-(1-isopropyl-1H-1.2.4-triazol-
NP 5-yl)-5.6-dihydroimidazo{ 1.2~
HoN i dlpyrido[3.4-f][1.4Joxazepin-9-
N A N vloxyi-3-methylbutanamide
I
N{
SN
-
=
453 HyN e O 2-(1-isopropyl-1H-1,2 4-triazol-5-
i 3 vi}-5.6-dihydroimidazo[1.2-
NN N dlpyrido[3.4-f][ 1.4Joxazepin-9-
NI { amine
o
N
\N;J
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454 O 2-(1-1sopropyl-3-methyl-1H-1.2.4-
w triazol-5-yl)-10-(1-methyl-1H-
= ] N pyrazol-d»yl}nb.@ ‘
—N_ N dihydrobenzo|flimidazo{1,2-
N d}[1.4loxazepine
i
N
N
455 O 2-(i-1sopropyl-3-methyl-1H-1.2.4-
“ 7 \\, triazol-5-y1)-3,6-
& X N dihydrobenzo[flimidazo[1.2-
N NI { d}l1.4Joxazepine-10-carbonitrile
=N
=
=
456 H o 2-(1-(2.4-difleorophenyl)-1H-
N w 1,2,4-triazol-5-y1)-N-(2-
P X (methylsulfonylybenzyl)-5.6-
—g=0 ; dihydroimidazo] 1.2-d}pyrido[3.4-
O N{ f1[1.4]Joxazepin-9-amine
=N
F N
< ? - "N'A |
F
457 H 0 1-(2-(2-(1~(2.4-difluorophenyl)-
N IH-1,2,4-triazo}-5-y1)-5,6-
Q N A N dihydroimidazo[1,2-d]pyrido{3,4-
0 NI / f][1,4]joxazepin-9-
vlamino)ethyvlpyrrolidin-2-one
=N
F N
—Q |
F
458 ﬁ o 2-(2-(1-isopropyl-3-methyi-1H-
I x 1,2.4-triazol-5-y1)-5,6-
Nz N dihydroimidazo[1,2-d]pyrido{3.4-
o NH, i f][1.4Joxazepin-9-
N \i vlamino)acctamide
i
N-—"
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459 1-(2-(1-1sopropyl-1H-1.2 4-triazol-
N o) 5-yl)-5.6-
\> dihydrobenzo{flimidazo{1,2-
NH, N dif1.4Joxazepin-9-yhipipendine-2-

f\{ \ﬁ carboxamide
o

N
-
460 o \ o 2-((2-(1-isopropyl-1H-1,2 4-
L/N i = triazol-5-y1)-5,6~
H2N Nz dihydroimidazo[1,2-d]pyrido|3,4-

I f][1,4Joxazepin-9-
" { yD(methyl)amino jacetamide
=N

461 N=\ H o N-(3-(1H-imidazol-1-yhpropyl)-2-
>~ } (1-(2,4-difluorophenyl)-1H-1.2.4-

rxg Y% N triazol-S-yl)-5,6-

i p, dihydroimidazof1.2-djpyrido{3.4-
N " . .
fil 1. 4loxazepim-9-amine
F N
‘N')
F
462 (/‘?;3 H 0 N-({1H-imdazol-2-ylymethyl)-2-
N)\,N x w (1-(2.4-difluorophenyl}-1H-1.2.4-
H ;\} > N tr_iazol»ff-}"i)dﬁ» o
i/ dihydroimidazo[1.2-d]pyrido{3.4-
N f1[1,4]Joxazepin-9-amine
=N
F N
pbae
F
463 HoN 7 0 2-(1-sopropyl-3-methyl-1H-1.2.4-
| \5 triazol-5-yl)-3.6-
N N dihydroimidazo[1,2-d]pyrido[3.4-

N’ { 1] 1.4]Joxazepin-9-amine
o
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464 Ow
F

1-(2,2,2-trifluorocthyl)-3-(10-
(trifluoromethyl}-5.6-
dihydrobenzo{fjimidazo[1.2-
di[1.4Joxazepin-2-yh-1H-1,2.4-
triazol-3-amine

2-(2-(1-(2,4-difluorophenyt)-1H-
1.2 4-triazol-5-y1)-5,6-
dihydroimidazo(1,2-d]pyrido[3.4-
f]{1.4Joxazepin-9-ylamino)-1-(1-
methyl-1H-imidazol-2-yl)ethanol

466 lj@
O
N \O

R-(2-(1-isopropyl-1H-1.2.4-triazol-
3-yh-35,6-dihydroimidazo[1,2-

dlpyrido{3.4-f]{ I.4]Joxazepin-9-yi)-
3.&-diazabicyclof3.2. 1 joctan-2-onc

467 O

trifluorocthyl)-1H-1,2 4-triazol-5-
vI)-5.6-
dihydrobenzo{flimidazo{1,2-

d}{ 1. 4Joxazepin-9-
vioxy)butanamide

468 | HO Ow

1.2 4-tr1azol-5-y11-5.6-
dihydrobenzo{flimidazo{1.2-
d]l1.4Joxazepin-9-ol
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469 C\
N

(28)-1-(2-(1-(2,2 2-trifluorocthyl)-
1H-1.2,4-triazol-5-y1)-5,6-
dihydrobenzo| flimidazo[1,2-
di[1.4Joxazepin-9-vhipyrrolidine-
2-carboxamide

470
N

1H-1,2,4-tr1iazol-5-y1)-5.6-
dihydrobenzo(f]imidazo[1.2-
d[1.4loxazepin-9-ylpiperidine-2-
carboxamide

471 @

(3S)-4-(2-(1-(2.2 2-trifluoroecthyl)-
1H-1.2 4-triazol-5-y1)-5.6-
dihydrobenzo|[f}imidazo[1,2-

d}i 1.4]oxazepin-9-ylymorpholine-
3-carboxamide

472 0

trifluorocthyl)-1H-1,2,4-triazol-5-
yh-5.6-

| dihydrobenzo|flimidazo{1.2-
- d}[1,4]Joxazepin-9-

vloxy)propanamide
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473 (2R)-2-(2-(1-1sopropyl-1H-1,2.4-

O
H . c
H NJJ\,N ~ tr_xazo!-:t.-y.l)-S,(w» .
2 z | dihydroimidazo[1,2-d]pyrido[3,4-
- NA N fI{1.4Joxazepin-9-

Nl { ylamino)propanamide
-

474 o 2-(2-(3-methyl-1-(2,2,2-

)K/N trifluoroethyly-1H-1,2, 4-triazol-5-
vi)-5,6-dihydroimidazof1,2-
dlpyrido[3.,4-f][1.4]Joxazepin-9-

vlammo)acetamide

475 2-(1-isopropyl-1H-1.2 4-triazol-5-
v1}-9-(2-(methylsulfonylphenyl)-
5.6-dihydrobenzo{flimidazo[1.2-

d]{1.4]Joxazepine

476 2-(2-(1-isopropyl-1H-1.2 4-triazol-
S-yi)-5.6-
dihydrobenzo{flimidazo{1.2-
dl[1,4Joxazepin-9-yl)benzamide

477 9-(2-cthyiphenyl)-2-(1-isopropyl-
1H-1.2.4-triazol-5-y1)-5,6-
dihydrobenzo[f]imidazo{!,2-

d]it.4Joxazepine

P
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478 (2-(2~(1-1sopropyl-1H-1.2.4-
O triazol-5-yh)-5,6-
O w dihydrobenzo[flimidazo[1.2-
OH ! N dg[1,4}0Xfichin~9~
o { vhphenylhmethanol
SN
>
Ns‘!
479 HON O 2~(1-1sopropyl-3-methyl-1H-1.2,4-
. w triazol-3-yl})-5,6-
N dihydrobenzo|[f]imidazo{1,2-
ré p d}{ I .4Joxazepin-9-aminc
o
N _
N
480 | 4N 0 2-(1-isopropyl-1H-1.2 4-triazol-5-
2
w yl)-5.6-
N dihydrobenzoffjimidazof1,2-
Ni { d]{1.4joxazepin-9-amine
03
‘Nél
481 o 2-(1-1sopropyl-3-methyl-1H-1.2,4-
3 triazol-5-y1)-10-methyl-5,6-
N dihydrobenzoff]imidazo[1,2-
o \{ d][1,4Joxazepine
S
N
.N_:;K
482 2-(1-isopropyl-3-methyi-1H-1.2.4-

triazol-5-y1)-9-methyl-5.6-
dihydrobenzo[flimidazo[1.2-
d]{1,4loxazepine
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483 O 10-(difluoromethyl)-2-(1-
NT . N e
. F w isopropyl-1H-1,2.4-triazol-5-yl)-
NN 3.6-dihydroimidazo[1.2-
Y N { dlpyrido[4,3-f][1.4Joxazepine
N
=
\N,’,/
484 N O~\ ;-i‘sopmpy&-S‘-(_.l()—.
| ) (trifluoromethyi)-5.6-
F AN N dihydrobenzo[ flimidazo{1,2-
Fog W dJ(1.4Joxazepin-2-yl)-1H-1,2,4-
triazol-3-amine
ol
\N/ NHZ
485 o) (2R}-2-(2-(1-isopropyl-1H-1,2,4-
] N)k,o 0 triazol-5-y1)-5,6-
2 Z \> dihydrobenzo[ fjimidazo{1.2-
N d]{1.,4Joxazepin-9-
N: \i vloxy)propanamide
>~
N
‘N"’J
486 0 (28)-2-(2-(1-(2.2 2-trifluorocthyl)-
e} 0 TH-1.2.4-triazol-5-v1)-5.6-
HzN w dihydrobenzoffjimidazo[1,2-
N d}{1.4Joxazepin-9-
NI p yloxy)propanamide
Fo ~N
O
F
487

- (2R)-2-(2-(1-(2. 2, 2-trifluorocthyl)-
| 1H-1.2 4-triazot-5-y1)-5,6-~ '

dihydrobenzo{flimidazo{1,2-
d}[1.4Joxazepin-9-
vioxy)propanamide
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l l H
~o " ] 3

N-(3,4-dimethoxybenzyl)-2-(3-
methyl-1-(2.2. 2-trifluorocthyl)-1 H-
1.2.4-triazo}-5-y1)-5,6-
dihydroimidazo[1.2-d]pyrido[3,4~
Il 1.4Joxazepin-9-amine

489 | HN _~_O
)

2-(3-methyl-1-(2,2.2-
trifluoroethyl)-1H-1,2 4-triazol-5-
vI)-5,6-dihydroimidazo{1.2-
d]pyrido[3,4-f}{1.4]Joxazcepin-9-
aminge

490 HO 0\»
mrN

2-(1-isopropyl-1H-1,2 4-triazol-3-
y)-5.6-
dihydrobenzolflimidazo[1,2-

dlf 1.4Joxazepin-9-ol

491 H 0

2-(2-(1-1sopropyl-3-methyl-1H-
1.2,4-triazol-3-yl}-5,6-
dihydroimidazo[1,2-d]pyrido{3.4-

HO NE/ f]{1.4Joxazepin-9-ylamino )acetic
acid
=N
N
>_ N”'\
492 1 F O O 9-(difluoromethoxy)-2-( 1-
\;/ \» isopropyl-1H-1.2 4-triazol-3-yl)-
N 5.6-dihydrobenzo[flimidazof1.2-
;\f\{ dji 1. 4Joxazepine
>~
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493 | HN 0 2-(1-(2,2.2-trifluorocthyl)-1H-
\> 1.2, 4-triazol-5-y1)-5,6-
N dihydrobenzo[fjimidazo[ 1,2~
N’ { d{1.4loxazepin-9-amine
R N =N
F N
F
494 O (2S)-2-(2-(1-(2.2.2-trifluoroethyl)-
LN 0 O 1H-1.2,4-triazol-5-y1)-5,6-
2 3 dihydrobenzo[f]imidazof1,2-
N d][1,4Joxazepin-9-
NI Y, vloxy)butanamide
=N
F N
F ‘N"’
F
495 0 (2R)-2-(2-(1~(2.,2.2~tnfluorocthyl)-
} N)k/o 0O TH-1.2.4-triazo)-5-y1)-5.6-
2 S \5 dihydrobenzo| flimidazo[1.2-
- N d][1.4Joxazepin-9-
N, Y, vloxy)butanamide
=N
F N
F ‘Nﬁl
F
496 o 2-(2-(1-(2,2.2-trifluorocthyl)- 1 H-
y NJ\,N O 1,2.4-triazol-5-yl)-3,6-
2 ! 3 dihydroimidazo[1.2-d]pyrido[3.4-
Nz 3 pyriaoy
i N fi{1,4Joxazepin-9-
N { ylamino)acctamide
=N
N
A
FF
497 O 3-((2-(1-1sopropyl-1H-1.2.4-
%o o triazol-5-yl)-5.6-
HN w dihydrobenzo| flimidazo[ 1.2-
N d]f1.4Joxazepin-9-
N, { yioxv)methyljoxetan-3-amine
)
N
.N,’.]
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49% 1-(2-(1-isopropyl-1H-1.2,4-triazol-

5-yh)-5.6-

N 0
9 3 dihydrobenzo{flimidazo[1.2-
0% “NH, N dJi1,4Joxazepin-9-vl)piperidine-2-
I
N

\ﬁ carboxamide
=N
-

=

499 G G-ethyl-2-( {-isopropyi-3-methyi-
\» 1H-1,2.4-triazol-5-y1)-5.,6-

N dihydrobenzo[f]jimidazo[1,2-
[\i d]|1.4]Joxazepine
N : p
)
Nu"‘
500 1-(2~(I-1s0opropyl-1H-1.2 4-triazol-
N 0 5-y1)-5.6-
3 dihydrobenzo|flimidazo[1,2-
0% NH, N dif 1. 4joxazepin-9-yhpiperidine-2-
N‘ { carboxamide
~N
Yo
.ij
501 O (2S)-3-methyl-2-(2-(1-(2.2.2-
HoN O O‘S trifluorocthyl)-1H-1.2 4-triazol-5-
: y1)-5,6-
i N dihydrobenzo{flimidazo[1,2-
N d1[1,4]Joxazepin-9-
yioxy)butanamide
F N - -
F N _J
Nf
502 O (2R)-3-methyl-2-(2-(1-(2.2.2-
HN JK,O Ow trifluorocthyl)-1H-1.2 4-triazol-5-
= I [ vI)-5.6-
<N 7 N dihydrobenzo[flimidazo[1.2-
N d][1.4Joxazepin-9-
. N yvioxy)butanamide
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cthyl 3-(4-(2-(1-1sopropyl-3-
methyl-1H-1.2 4-triazol-5-y1)-5,6-
dihydrobenzo{flimidazo{1.2-

d][ 1. 4Joxazepin-9-yl)-1H-pyrazol-
I-yl)-2-methylpropanoate

504 methyl 3-(4-(2-(1-isopropyl-3-
methyl-1H-1.2 4-triazol-5-y1}-5.6-
dihvdrobenzo[flimidazof1.2-
d]{1.4Joxazepin-9-vi}-1H-pyrazol-
1-yh-2-methylpropanoate

505 Nz 2-(1-1sopropyl-3-methyi-1H-1.2.4-
HN 0 triazol-5-y1)-9-(1 H-pyrazol-4-yl)-
j 5,6-dihydrobenzolflimidazof1.2-
N dlf 1, 4loxazepine

506 N 3-(4-(2-(1-isopropyl-3-methyl-1H-
OMN = 0 1.2.4-triazol-5-y1)-5,6-

NB dihydrobenzo{flimidazo{1,2-
i t‘/ dj[ t.4]Joxazepin-9-yl)-1H-pyrazol-
<,

I-yl)-2-methylpropanoic acid

507 0 O 9-isopropoxy-2-( 1-isopropyl-1H-
\r \) - 1,2, 4-triazoi-5-y1)-5,6-
N dihyvdrobenzo[flimidazo[1.2-

N { d][} 4Joxazepine
e
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508 0 P methyl 2-(4-(2-(1-1s0propyl-3-
OJSLN'N" mothyl-1H-1.2 4-triazol-5-y1}-3.6-
= Ow dihydrobenzo[flimidazo{1.2-
d}{!1,4Joxazepin-9-vlj-1H-pyrazol-
N . . ATy
] 1-yh-2-methylpropanoate
N
\if‘f
Y
N
509 8] O 2-(1-1sopropyi-iH-1,2 4-triazol-3-
Olj/ 3 vI)-9-(oxetan-3-yloxy)-5,6~
N dihydrobenzo{flimidazo|1.2-
N!\f d]i1,4Joxazepine
>
N
Na
510 | ~_© 0 9-cthoxy-2-(1-isopropyl-1H-1.2.4-
3 triazol-5-yl)-5,6-
: N dihydrobenzo{f]imidazo[1.2-
N { d]{1.4]Joxazepine
by
N
N =l
511 F e 2-(1-isopropyl-1H-1,2.4-triazol-5-
AR O o y1}-9-(2.2,2-trifluorocthoxy)-5,6-
\3 dihydrobenzo(flimidazo[1.2-
1 N d][1.4]oxazepine
N{
-
N
N =
512 O (252~ 2~(1-sopropyl-1H-1.2,4-
" O)]TO O triazol-5-yl)-5.6-
3 dihydrobenzoff]jimidazo[1.2-
i N d}[1.4Joxazepin-9-yloxypropanoic
N{ ‘dcid
o
N




WO 2011/636280

PCT/EP26106/064208

-122.

513 O (2S)-3-hydroxy-2-(2-(1-(2,2,2-
" 0 03 trifluorocthyl}-1H-1,2,4-triazol-5-
: y1)-5.6-
HO N dihydrobenzo|flimidazo[1,2-
N7 d][1,4]Joxazepin-9-
yloxy)propanamide
AN )
Y N
F
514 (2S)-2-(2-(i-isopropyl-1H-

O
O
3O
!
N

B
.

11380493.2,4-triazol-5-v1)-5,6-
dihydrobenzo[flimidazo[1.2-
d}{ 1,4]oxazepin-9-
vioxy)butanamide

2-(1-1sopropyl-3-methyl-1H-1.2.4-
triazol-5-y1)-9-methoxy-5,6-
dihydrobenzo[flimdazo{1.2-
d]{!.4Joxazepine

516 0 Oss
e
|

2-(1-isopropyl-1H-1.2.4-triazol-5-
y1)-9-methoxy-3,6-
dihydrobenzo(fjimidazof(1,2-
d]{1,4]Joxazepine

517 1.0 o3
16
i

9-cthoxy-2-(-isopropvi-3-methyl-
1H-1.2,4-triazol-5-y1}-5,6-
dihydrobenzo{flimidazo{1.2-
d}{1.4]Joxazepine
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518 0 O 9-1sopropoxy-2-( I -1sopropyl-3-
\r \3 methyl-1H-1.2,4-triazol-5-y1)-5,6-
; N dihydrobenzo[flimidazo[1,2-
N{ d}[1.4Joxazepine
.
N
N _)K
519 F 2-(1-isopropyl-3-methyi-1H-1.2.4-
e 0 O~ triazol-3-yD-9-(2.2 2-
> trifluoroethoxy)-5.,6-
N dihvdrobenzo[flimidazo[1.2-
N{ d][1.4]Joxazepine
it
N
‘NS‘K
520 o] 0 2-(1-isopropyl-3-mcthyl-1H-1.2.4-
0/3/ X triazol-3-yl)-9-(oxetan-3-yloxy)-
, N 5.6-dihydrobenzo|[f]imidazo{1,2-
N{ d}[1.,4]oxazepine
o
N
Y 5&
521 O O 9-cyclopropoxy-2-( I-isopropyl-
\7/ \} 1H-1.2,4-triazol-5-y1)-5,6-
N dihvdrobenzo[flimidazo[1.2-
N'l { dl{1.4]Joxazepine
)
N
L=
522 0 O 9-cyclobutoxy-2-(1-1sopropyi-1H-
D/ \> 1,2, 4-triazol-5-y1)-5.6-
N dihydrobenzo{flimidazo[1,2-
NI { dl[1.4]Joxazepine
=N
-
=
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523 0 O 9-cyclobutoxy-2-( 1-isopropyl-3-
U \> methyl-1H-1.2 4-triazol-53-y1)-5,6-
N dihydrobenzo[flimidazo{1.2-
N" \f d}[1.4]Joxazepine
(7
N
Y ‘K
524 O, N-((3-aminooxctan-3-ylymethyl)-

2-(1-1sopropyl-1H-1.2 4-tnazol-5-
v)-5.6-
dihydrobenzo]flimidazo{1.2-

d]{ 1.4joxazepin-9-amine

{3-ammo-1-(2-(1-1sopropyl-1H-
1.2.4-triazol-5-y1)-5,6-
dihydrobenzo{f]imidazo[1,2-
d]f1.4]oxazepin-9-vhazetidin-3-
ylymethanol

2-02-(1-(2.2,2-trifluorocthyl)- T H-
1.2.4-triazol-5-y1)-5,6-
dihydrobenzof[fjimidazo{1,2-
d}{1,4]Joxazepin-9-

ylamino yacctamide

T-(2-(1-(2.2.2-trifluorocthyl)- T H-
1,2, 4-triazol-5-y1)-5.6-
dihydrobenzo[flimidazo[1.2-

dif ., 4Joxazepin-9-
vioxy)cyclopropanccarboxamide
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528 Q o 2-(2-(1-(2.2,2-trifluorocthyl)-1H-
w 1,2.4-triazol-5-y1)-5,6-
HzN dihydrobenzo[flimidazo[1,2-
N d[1,4Joxazepin-9-
N{ yvheyelopropanecarboxamide
5
F _—
Py N
529 ﬁ 0 (2S)-2-(2-(1+(2,2,2-trifluorocthyl)-
N m 1H-1.2 4-triazol-5-y1)-5,6-
2 dihydrobenzo{flimidazo[1,2-
07 "NH, i N d]1,4]Joxazepin-9-
N \{ ylamino)propanamide
NN
F%\ 'N')’
FF
530 Q 2-(2-(1-(2,2,2-trifluorocthyl)- T H-
0 Y
\3 1.2.4-triazol-3-y1)-3,6-
HeN dihydrobenzof flimidazo[ I,2-
N d1[1.4]oxazepin-9-
N\f vl)eyclopropanecarboxamide
NN
F{ 'NGI
FF
531 o (25)-3-hydroxy-2-(2-(1-1sopropyl-
HN o} o 1H-1,2 4-triazol-5-y1)-5,6-
z 3 dihydrobenzo{flimidazo{1.2-
HO ; N d}[ t.4Joxazepin-9-
N{ vioxy)propanamide
o
N
=
532 0] 2-(2-(1-1sopropyl-1H-1,2 4-triazol-

5-y1)-5,6-
dihydrobenzo[flimidazo[1,2-
d]{1,4loxazepin-9-
vioxy)pentanamide
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533 0 2-(2-(1-isopropyl-1H-1.2 4-triazol-
N 0 0 5-y1)-5,6~
? w dihydrobenzofflimidazo{1.2-
1 N d][1,4Joxazepin-9-yloxy)-4-
N { methylpentanamide
o
N
\Na
[0003] Table 3
No. | Structure Name
334 0 O 9-cyclopropoxy-2-(1-isopropyl-3-
\:7/ \B methyl-1H-1,2 4-triazol-5-y1)-5,6~
N dihydrobenzo|f]imidazo[1,2-
N { d]f!.4joxazepine
>\ S
N
" _;K
535 O 2-(2-(1-isopropyl-1H-1.2 4-triazol-
HN 0 © 5-y1)-5.6-
° dihydrobenzo[f]imidazo[ 1.2~
! N dl{ 1, 4loxazepin-9-vioxy)-3-
N{ methylbutanamide
o
N
-
536 S O 2-(2-(I-isopropyl-1H-1,2,4-triazol-
I w 5-y1)-5.6- ‘
LN S0 i N diilydrt}i)cnzo{f}imidazo{1,2~
2 N d}f 1.4Joxazepin-9-
ylthioypropanamide
=N
N
D
537 s Y 2-(2-(1-isopropyl-1H-1,2,4-triazol-
\L 3 5-y1)-3.6-
0 N dihydrobenzo|flimidazo[ 1.2~
H2N Ni Y/, d}[1.4]oxazepin-9-
ylthioypropanamide
s
N, _J
N
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538 CN 0 (25)-1-(2-(1-(2.2 2-trifluoroethyl)-
e \5 1H-1.2 4-triazol-5-y1)-5.6-
0P NH N dihydrobenzo{flimidazo[1,2-
? Nf p dl[1,4Joxazepin-9-yljazetidine-2-
carboxamide
N
P o
FF
539 H (28)-2-02-(1-1sopropyl-1H-1.2 4-
O A} 7 Y X i HJ LS
\_._/N w triazol-5-y1)-5,6-
O;\NHA N dihydrobenzoff]imidazof1,2-
‘ ! p d}{1,4loxazepin-9-
N \i ylamino)propanamide
=N
=
N”J
540 0 (2S)-2-(2-(1-methyl-1H-1,2.4-
" N)‘\‘/O O triazol-5-y1)-5,6-
: \B dihydrobenzo[flimidazo[1,2-
f N d]{ I.4Joxazepin-9-
N { yloxypropanamide
SN
N
.N_}l
541 O (2S)-4-hydroxy-2-(2-( 1 -isopropyl-
0 Ow 1H-1.2 4-triazol-5-y1)-3.6-
HeN dihydrobenzo{flimidazo[1,2-
] N d][1.4Joxazepin-9-
HO N{ yloxy)butanamide
>4
N
.N_;[
542 H (28)-3-methoxy-2-(2-(1-(2.2.2-

trifltuorocthyh-1H-1,2 4-triazol-3-
vi)-5.6-
dihydrobenzo[flimidazo{1.2-
dl[1,4]Joxazepin-9-
ylamino)propanamide
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543 HN/\ (28)-1-(2-(1-(2,2,2-trifluorocthyl)-
k/ N o) 1H-1,2,4-triazol-5-y1)-5,6-
Pl 3 dihydrobenzolflimidazo{1,2-
O NH; N dj[1,4Joxazepin-9-ylipiperazine-2-
N{ carboxamide
R N SN
F N
F
544 O (25)-2-(2~(1-cthyi-1H-1,2,4-
y NJ‘\‘,O 0 triazol-5-y1)-5.6-
z w dihydrobenzo{flimidazo{!,2-
, N d][1,4]oxazepin-9-
N { yloxy)propanamide
~N
/N
N
545 0 (28)-2-(2-(1-tert-butyl-1H-1,2,4-
HoN 0 O triazol-5-y1)-5,6-
2 \> dihydrobenzo[flimidazo{1,2-
N dif!.4Joxazepin-9-
N! \ﬁ yloxy)propanamide
§_ SN
N
-
546 O (283-2-2-(1-(2,4~difluorophenyl)-
HoN O O 1H-1.2,4-triazol-5-y1)-5.6-
z w dihydrobenzo[flimidazo[1.2-
i N d}f 1.4Joxazepin-9-
N { vloxy)propanamide
F =N
N
‘Q‘ W
F
547 (2-(1-1sopropyl-1H-1.2,4-triazol-5-

y1-5,6-
dihydrobenzofflimidazof1,2-
d]{ I.4Joxazepm-9-yhmethyl
carbamate
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34¥ C (28)-1-(2-(3-methyl-1-(2,2.2-
N OX trifluorocthyl)-1H-1,2 4-triazol-5-
= 1)-5,6-
=N\ Y2,
O™ N, N dihydrobenzo[flimidazo[1,2-
N d][1,4Joxazepin-9-yhipyrrolidine-
2-carboxamide
N
R N
F‘L(_ NF
F
549 o 2-cyclopropyl-2-(2-(1-isopropyl-
0 03 1H-1.2,4-triazol-5-y1)-5,6-
F2N dihydrobenzo{flimidazo[1,2-
! N d][1,4]oxazepin-9-
N{ yloxyjacetamide
oy
N
.N_;l
550 | o (28)-2-((2-(1-isopropyl-1H-1,2.4-
~~ N triazol-5-yl)-5,6-
= dihydrobenzo[fimidazo{1.2-
A~ 4 ‘
0 "NH; N d][1.4]oxazepin-9-
N{ yI)}{methylyamino ypropanamide
N
i
551 (28)-1-(2~(1-1sopropyl-1H-1,2.4-
;C\N Ox triazol-5-y1)-5.6-
A dihydrobenzo{f]limidazo{1,2-
07 NH, N d][1,4Joxazepin-9-yhazetidine-2-
N { carboxamide
o
N
.N_,}I
552 N O 1-((2+{ 1-isopropyl-1H-1.2.4-
)\ triazol-5-yh)-5.6-
07 "NH; ] N dihydrobenzo[f]limidazo[1,2-
N/ di[1.4loxazepin-9-yhmethyh-1-
methylurca
=N
>‘N~N¢J
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553 {2S)-1-(2-(3~methyl-1-(2.2.2-
\DN 03 trifluorocthyl)-1H-1,2 4-triazol-3-
o= ¥ y1)-5.6-
NH, ; dihydrobenzo[flimidazo[1.2-
N d)[1,4]oxazepin-9-yhazetidine-2-
Y carboxamide
N
F{ TN
FF
554 O (283-2-(2-(i-cyclopropyi-1H-
HN O O 1.2.4-triazol-5-y1)-3.6-
2 \> dihydrobenzo[f]imidazo{1,2-
I N di[1.4joxazepin-9-
N { yloxy)propanamide
=N
>—n
-
555 O 2-(1-1sopropyl-1H-1,2.4-triazol-5-
O \B y1)-10-phenyl-5.6-
O ‘ N dihydrobenzofflimidazo|1.2-
N { dif 1.4Joxazepine
>3
N
Y =l
556 O 1-isopropyl-5-(10-phenyl-5.6-
O 3 dihydrobenzoff]imidazof],2-
N di[1.4Joxazepin-2-y)-1H-1.2.4-
NI { triazol-3-amme
o
N MNH,
557 O 2-(1-1sopropyl-1H-1.2.4-trazol-5-
X y1}-10-(pyrimidin-5-y1}-5.6-
N i N dihvdrobenzo[flimidazof{1.2-
’kN, N \/i d){1.4]Joxazepine
3
N
N =
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1-isopropyl-5-(10-(pyrimidin-5-

N
wh
o
o
\/J

yh-5.6-
N7 N dihydrobenzo[flimidazo{1,2-
(P N d][1,4Joxazepin-2-yl)-1H-1.2 4-
N triazol-3-amine
o
N
N*NHZ
559 O 1-(2-chlorophenyl)-5-(10-
3 (pyrimidin-5-y1)-5,6-
NS N dihydrobenzo[flimidazol1,2-
P d d1[1.4Joxazepin-2-yl)-1H-1.2.4-
N triazol-3-amine
O3
N
560 O 10-(4-chlorophenyl)-2-(1-
O w isopropyl-1H-1,2 4-triazol-5-y)-

N 3.6-dihydrobenzo[flimidazo[1.2-

cl O Ni\ﬁ d]{1.4Joxazepine
N

561 O 5-(10-(4-chlorophenyl)-5.6-
O x dihydrobenzolf]imidazo]],2-
d}[1.4]Joxazepin-2-yl)-1-1sopropyl-

N
cl Q N‘{ 1H-1,2,4-triazol-3-amine
=N

O 10-{4-chlorophenyl)-2-(1-(2-
0 3 chiorophenyl)-1H-1,2 4-triazol-5-
N yh)-5.6-

ol O NI/ dihydrobenzo[flimidazo{1,2-
d][ 1.4loxazepine
QN N :
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563 2-(1-(2-chloropheny!)-1H-1.2,4-
triazol-3-y1)-10-phenyl-3,6-
dihydrobenzo{flimidazof1,2-
d}f1,4]Joxazepine

564 N O~ —(..‘—J'h()i'GI‘:uCﬁ:yi; 5+( \1\; phci _y%

| 3 5.6-dihydrobenzo[flimidazo[1,2-
& N d][1.4Joxazepin-2-yl)-1H-1.2.4-
N\f {riazol-3-amine
Q-
N
I NH,
563 O 2-(1~(2-chlorophenyl)-1H-1,2,4-
\> triazol-3-yl)-10-(pyrimidin-5-yi)-
N X N 3,6-dihydrobenzo[flimidazo[1.2-
&N/ Nf\{ dil1.4joxazepine
=N
N
vy
Cl
566 0 1-(2-chlorophenyy-5-(10-(4-
O w chlorophenyl}-5.6-
O N dihydrobenzo{f]imidazo[1.2-
al N.Z d][1.4]oxazepin-2-yl)-1H-1.2 4-
triazol-3-amine
NN
.N,,’_k
Ci NH,
567 cl 9-(4- chiosophcnvi'}—”~{ 1-isopropyl-
O o 1H-1.2.4-triazol-5-v1)-5.6-
O w dahydrobunzo[f}}mxddzo[i,"’
N di[1.4]oxazepine
Y
)
N
.N—;’
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568 Cl 9-{4-chlorophenyl)-2-(1-(2-
O o chiorophenyl)-1H-1.2 4-triazol-5-
O \) y1)-3.6-
N dihydrobenzo[f]imidazo[1,2-
/ di{1,4joxazepine
N/
=N
N‘N _J
Ct
569 Cl 5-(9-(4-chlorophenyl)-3,6-
O o dihydrobenzo{flimidazo{1.2-
O w d}i1.,4loxazepin-2-vl)-1-isopropyl-
N 1H-1,2,4-tr1azol-3-amine
N
~N
=
N/LNHZ
570 C 1-(2-chlorophenyl)-5-(9-(4-
O 0 chiorophenyl)-5.6-
O 3 dihydrobenze|flimidazof1.2-
N dif1.4joxazepin-2-yh-1H-1.2.4-
I triazol-3-amine
=N
N
=L
i NH,

The Formula I compounds of the invention may be adnunistered by any route appropriate to the
condition to be treated. Suitable routes include oral, parenteral (including subcutancous,
intramuscular, intravenous, intraarterial, intradermal, intrathecal and epidural), transdermal,
rectal, nasal, topical (including buccal and sublingual), vaginal, intraperitoneal, intrapulmonary
and intranasal. For local immunosuppressive treatment, the compounds may be administered by
intralesional administration, including perfusing or otherwise contacting the graft with the
inhibitor before transplantation. It will be appreciated that the preferred route may vary with ¢.g.
the condition of the recipient. Where the compound 1s administered orally, it may be formulated
as a pill, capsule, tablet. etc. with a pharmaccutically acceptable carrier or excipient. Where the
compound 1s administered parenterally, it may be formulated with a pharmaccutically acceptable

parenteral vehicle and in a unit dosage injectable form. as detailed below.
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A dosc to treat human patients may range from about 10 mg to about 1000 mg of Formula 1
compound. A typical dose may be about 100 mg to about 300 mg of the compound. A dose
may be administered once a day (QID). twice per day (BID). or more frequently, depending on
the pharmacokinetic and pharmacodynamic propertics, including absorption, distribution,
metabolism, and excretion of the particular compound. In addition, toxicity factors may
influence the dosage and administration regimen. When administered orally, the pill. capsule, or
tablet may be ingested daily or less frequently for a specified period of time. The regimen may

be repeated for a number of cycles of therapy.

Another aspect of the invention provides methods of preventing or treating a hyperproliferative
discase or disorder modulated by P13 kinases, comprising administering to a mammal in need of
such treatment an effective amount of a compound of Formula 1. Examples of such hyper-

proliferative disease or disorder include, but are not limited to, cancer.

Another aspect of the invention provides methods of preventing or treating a hyperproliferative
disorder, comprising administering to a mammal in need of such treatment an effective amount
of a compound of Formula I, alone or in combination with one or more additional compounds

having anti-hyperprolifcrative propertics.

In a further aspect the present invention provides a method of using a compound of this inven-

tion to treat a hyperproliferative disease or condition modulated by P13 kinase in a mammal.

An additional aspect of the mvention is the use of a compound of this invention for treating

cancer modulated by P13 kinase in a mammal.

Formula | compounds of the present invention are useful for treating hyperproliferative diseases,
conditions and/or disorders including, but not limited to, those characterized by over expression
of lipid kinases, ¢.g. P13 kinase. Accordingly, an aspect of this invention includes methods of
treating or preventing diseascs or conditions that can be treated or prevented by inhibiting lipid
kinascs, including P13, In one embodiment. the method comprises administering to a mammal in
need thereof a therapeutically effective amount of a compound of Formula 1, or a stereoisomer,
geometric isomer, tautomer. or pharmaccutically acceptable salt thereof. In one embodiment, a
human patient 1s reated with a compound of Formula T and a pharmaccutically acceprable carrier,
adjuvant, or vehicle, wherem said compound of Formula 1 1s present m an amount 1o detectably

inhibit PI3 kinase activity.
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Formula I compounds may also be useful for treating hyperproliferative discases characterized

by over expression of protein kinases such as those encoded by PIM;: the genes Pim-1, Pim-2,
development (Cuypers et al. (1984) Cell. vol. 37 (1) pp. 141-50: Sclten et al. (1985) EMBO 1.
vol. 4 (7) pp. 1793-8; van der Lugt et al. (1995) EMBO J. vol. 14 (11) pp. 2536-44: Mikkers et al.
(2002) Nature Genetics, vol. 32 (1) pp. 153-9: van Lohuizen et al. (1991) Cell, vol. 65 (5) pp.
737-52.

Cancers which can be treated according to the methods of this invention include, but are not
limited to, breast, ovary, cervix, prostate, testis, genitourinary tract, esophagus, larynx. glio-
blastoma, neuroblastoma, stomach, skin, keratoacanthoma, lung. epidermoid carcinoma, large
cell carcinoma, non-small cell lung carcinoma (NSCLC), small cell carcinoma, lung adeno-
carcinoma, bone, colon, adenoma, pancreas, adenocarcinoma, thyvroid, follicular carcinoma,
undifferentiated carcinoma, papillary carcinoma, seminoma, melanoma, sarcoma, bladder carci-
noma, liver carcinoma and biliary passages, kidney carcinoma, mycloid disorders, lymphoid dis-
orders, hairy cells, buccal cavity and pharynx (oral), lip, tongue, mouth. pharynx, small intestine,

colon-rectum, large intestine, rectum, bram and central nervous system, Hodgkin’s and leukemia.

Formula I compounds may be useful for in vitro, in situ, and in vivo diagnosis or treatment of
mammalian cells, organisms, or associated pathological conditions. such as systemic and local
inflammation, immune-inflammatory discases such as rheumatoid arthritis, immune suppression,
organ transplant rcjection, allergies, ulcerative colitis, Crohn’s discase, dermatitis, asthma,
systemic lupus erythematosus. Sjoégren’s Syndrome, multiple sclerosis, scleroderma/systemic
sclerosis, idiopathic thrombocytopenic purpura (ITP), anti-neutrophil cytoplasmic antibodies
(ANCA) vasculitis, chronic obstructive pulmonary discase (COPD), psoriasis. and for general

Joint protective effects.

Formula 1 compounds may be useful for treating conditions of the brain and central nervous
system which require transport across the blood-brain barrier. Certain Formula T compounds
have favorable properties for delivery to the brain. Disorders of the brain which may be
cffectively treated with Formula I compounds include metastatic and primary brain tumors, such

as ghoblastoma and melanoma.

Formula [ compounds may be useful for treating ocular disorders by localized delivery to the eve.

Certain Formula I compounds have favorable properties for delivery to the eye.
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Another aspect of this invention provides a compound of this invention for use in the treatment
of the discases or conditions described herein in a mammal, e.g., a human, suffering from such
discase or condition. Also provided is the use of a compound of this invention in the preparation
of a medicament for the treatment of the diseases and conditions described herein in a warm-

blooded animal, such as a mammal, ¢.g. a human, suffering from such disorder.

In order to use a Formula I compound for the therapeutic treatment (including prophylactic
treatment) of mammals including humans, it is normally formulated in accordance with standard
pharmaceutical practice as a pharmaceutical composition. According to this aspect of the
invention there is provided a pharmaceutical composition comprising a compound of this

invention in association with a pharmaceutically acceptable diluent or carrier.

Another aspect of the invention provides a pharmaccutical composition comprising a benz-
oxazepin compound of Formula | and a pharmaceutically acceptable carrier. The pharmaceutical

composition may further comprise one or more additional therapeutic agent.

A typical formulation is prepared by mixing a Formula I compound and a carrier, diluent or ex-
cipient. Suitable carriers, diluents and excipients are well known to those skilled in the art and
include materials such as carbohydrates, waxes, water soluble and/or swellable polymers,
hydrophilic or hydrophobic materials, gelatin, oils. solvents, water and the like. The particular
carrier, diluent or excipient used will depend upon the means and purpose for which the
compound of the present invention is being applicd. Solvents are gencrally sclected based on
solvents recognized by persons skilled in the art as safe (GRAS) to be administered to a mammal.
In general, safe solvents are non-toxic aqueous solvents such as water and other non-toxic

solvents that are solublc or miscible in water. Suitable aqueous solvents include water, cthanol,

~

propylene glycol, polyethylene glyeols (e.¢.. PEG 400, PEG 300, ctc. and mixtures thereof. The
formulations may also include onc or more buffers. stabilizing agents, surfactants, wetting agents,
lubricating agents, emulsifiers. suspending agents, preservatives, antioxidants, opaquing agents,
glidants, processing aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an clegant presentation of the drug (i.c., a compound of the present
invention or pharmaceutical composition thercof) or aid in the manufacturing of the

pharmaccutical product (i.c., medicament).

The formulations may be prepared using conventional dissolution and mixing procedures. For

example, the bulk drug substance (i.c., compound of the present invention or stabilized form of
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the Formula I compound (¢.g., complex with a cyclodextrin derivative or other known
complexation agent) is dissolved in a suitable solvent in the presence of one or more of the
excipients described above. The compound of the present invention is typically formulated into
pharmaceutical dosage forms to provide an casily controllable dosage of the drug and to enable

patient compliance with the preseribed regimen.

The pharmaceutical composition (or formulation) for application may be packaged in a variety of
ways depending upon the method used for administering the drug. Generally, an article for
distribution includes a container having deposited therein the pharmaceutical formulation in an
appropriate form. Surtable containers are well known to those skilled i the art and include
materials such as bottles (plastic and glass). sachets. ampoules, plastic bags, metal cylinders, and
the like. The container may also include a tamper-proof assemblage to prevent indiscreet access
to the contents of the package. In addition, the container has deposited thercon a label that

describes the contents of the container. The label may also include appropriate warnings.

Pharmaccutical formulations of the compounds of the present invention may be prepared for
various routes and types of administration. For example. a compound of Formula [ having the
desired degree of purity may optionally be mixed with pharmaccutically acceptable diluents,
carriers, excipients or stabilizers (Remington’s Pharmaceutical Sciences (19803 16th edition,
Osol, A. Ed.), in the form of a Iyophilized formulation, milled powder, or an aqueous solution.
Formulation may be conducted by mixing at ambient temperature at the appropriate pH, and at
the desired degree of purity, with physiologically acceptable carriers, 1.e., carriers that are non-
toxic to recipients at the dosages and concentrations employed. The pH of the formulation
depends mainly on the particular use and the concentration of compound. but may range from

about 3 to about 8. Formulation in an acetate buffer at pH 3 1s a suitable embodiment.

The compeund of this invention for use herein is preferably sterile. In particular, formulations to
be used for iz vivo administration must be sterile. Such sterilization 1s readily accomplished by

filrration through sterile filtration membranes.

The compound ordinarily can be stored as a solid composition, a lyophilized formulation or as an

aqueous solution.

The pharmaccutical compositions of the invention comprising a Formula [ compound will be

formulated. dosed and admimistered 1y a fashion. t.e., amounts, concentrations, schedules, course,
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vehicles and route of administration, consistent with good medical practice. Factors for conside-
ration in this context include the particular disorder being treated, the particular mammal being
treated, the clinical condition of the individual patient, the causc of the disorder, the site of
delivery of the agent, the method of administration, the scheduling of administration, and other
factors known to medical practitioners. The “therapeutically cffective amount™ of the compound
to be administered will be governed by such considerations, and is the minimum amount
necessary to prevent, ameliorate, or treat the coagulation factor mediated disorder. Such amount
1s preferably below the amount that 1S toxic to the host or renders the host significantly more

susceptible to bleeding.

As a general proposition, the mnitial pharmaccutically effective amount of the Formula |
compound administercd parenterally per dose will be m the range of about 0.01-100 mg'kg,
namely about 0.1 to 20 mg’kg of patient body weight per day, with the typical initial range of

compound used being 0.3 to 15 mg/kg/day.

Acceptable diluents, carriers, excipients and stabilizers are nontoxic to recipients at the dosages
and concentrations emploved, and include buffers such as phosphate, citrate and other organic
acids: antioxidants including ascorbic acid and methionine: preservatives (such as octadecyldi-
methylbenzy! ammonium chloride: hexamethontum chloride; benzalkonium chloride, benz-
cthonium chloride: phenol, butyl or benzyl alcohol: alkyl parabens such as methyl or propyl
paraben: catechol: resorcinol: cyclohexanol: 3-pentanol: and m-cresol): low molecular weight
{less than about 10 residucs) polypeptides: proteins, such as serum albumin. gelatin. or immuno-
globulins; hvdrophilic polymers such as polyvinylpyrrolidone: amino acids such as glveine,
ghutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides and other
carbohydrates including glucose, mannose, or dextrins: chelating agents such as EDTA; sugars
such as sucrose, mannitol, trehalose or sorbitol: salt-forming counter-ions such as sodium: metal
complexes (¢.g.. Zn-protein complexes): and/or non-ionic surfactants such as TWEEN™,
PLURONICS™ or polycthylene glycol (PEG). The active pharmaceutical ingredients may also
be entrapped in microcapsules prepared, e.g.. by coacervation techniques or by interfacial poly-
merization, ¢.g.. hydroxymethylcellulose or gelatin-microcapsules and poly-{methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (c.g., liposomes, albumin micro-
spheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such techns-

ques are disclosed in Remington’s Pharmaccutical Sciences 16th edition, Osol, A, Ed. (1980).
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Sustained-release preparations of Formula I compounds may be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid hydrophobic polymers
containing a compound of Formula I, which matrices are in the form of shaped articles, ¢.g.,
films, or microcapsules. Examples of sustained-release matrices include polyesters. hydrogels
(¢.g., poly(2-hydroxyethyl-methacrylate), or poly(vinyl alcohol)), polylactides (LS 3773919},
copolymers of L-glutamic acid and gamma-cthyl-L-glutamate, non-degradable ethylenc-vinyl
acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT™
(injectable microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate)

and poly-D-(-)-3-hydroxybutyric acid.

The formulations include those suitable for the administration routes detailed herein. The
formulations may conveniently be presented in unit dosage form and may be prepared by any of
the methods well known in the art of pharmacy. Techniques and formulations generally are
found in Remington s Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Such
methods include the step of bringing into association the active ingredient with the carrier which
constitutes one or more accessory ingredients. In general the formulations are prepared by
uniformly and intimately bringing mto association the active ingredient with hiquid carriers or

finely divided solid carriers or both, and then, if necessary, shaping the product.

Formulations of a compound of Formula | suitable for oral administration may be prepared as
discrete units such as pills, capsules, cachets or tablets cach containing a predetermined amount

of a compound of Formula 1.

Compressed tablets may be prepared by compressing in a suitable machine the active ingredient
in a free-flowing form such as a powder or granules, optionally mixed with a binder, lubricant,
inert diluent, preservative, surface active or dispersing agent. Molded tablets may be made by
molding in a suitable machine a mixture of the powdered active ingredient moistened with an
inert liquid diluent. The tablets may optionally be coated or scored and optionally are

formulated so as to provide slow or controlled release of the active ingredient therefrom.

Tablets. troches. lozenges, aqucous or oil suspensions, dispersible powders or granules, emul-
sions, hard or soft capsules. ¢.g., gelatin capsules. syrups or clixirs may be prepared for oral use.
Formulations of compounds of Formula | intended for oral use may be prepared according to any
method known to the art for the manufacture of pharmaceutical compositions and such

compositions may contain one or more agents including sweetening agents, flavoring agents,
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coloring agents and preserving agents, in order to provide a palatable preparation. Tablets
containmg the active ingredient in admixture with non-toxic pharmaccutically acceptable
excipient which are suitable for manufacture of tablets arc acceptable. These excipients may be,
e.g., inert diluents, such as calcium or sodium carbonate, lactose, calcium or sodium phosphate:
granulating and disintegrating agents, such as maize starch, or alginic acid; binding agents, such
as starch, gelatin or acacia; and lubricating agents, such as magnesium stearate, stearic acid or
talc. Tablets may be uncoated or may be coated by known techniques including
microencapsulation to delay disintegration and adsorption in the gastrointestinal tract and
thereby provide a sustamed action over a longer pertod. For example, a time delay material such

as glvceryl monostearate or glyceryl distearate alone or with a wax may be cmmployed.

For treatment of the eye or other external tissues, ¢.g.. mouth and skin, the formulations may be
applied as a topical ointment or cream containing the active ingredient(s) in an amount of, c.g.,
0.075 to 20% w/w. When formulated in an ointment, the active ingredients may be employed

with cither a paraffinic or a water-miscible ointment base. Alternatively, the active ingredients

may be formulated in a cream with an oil-in-water cream base.

If desired, the aqueous phase of the cream base may include a polvhydric alcohol, 1., an alcohol
having two or more hydroxy! groups such as propyicene giycol, butane 1,3-diol, mannitol,
sorbitol, glycerol and polyethylenc glycol (including PEG 400) and mixtures thercof. The
topical formulations may desirably include a compound which enhances absorption or
penetration of the active ingredicent through the skin or other affected arcas. Examples of such

dermal penetration enhancers include dimethyl sulfoxide and related analogs.

The oily phasc of the emulsions of this invention may be constituted from known mmgredients i a
known manner. While the phase may comprise merely an emulsifier, it desirably comprises 4
mixture of at least one emulsifier with a fat or an o1l or with both a fat and an oil. Preferably, a
hydrophilic emulsifier is included together with a hipophilic emulsifier which acts as a stabilizer.
It 15 also preferred to include both an o1l and a fat. Together, the emulsifier(s) with or without
stabilizer(s) make up the so-called emulsifying wax, and the wax together with the oil and fat
make up the so-called emulsifying ointment base which forms the oily dispersed phase of the
cream formulations. Emulsifiers and emulsion stabilizers suitable for use in the formulation of
the mvention melude Tween® 60, Span® 80, cetostearyl alcohol, benzyl alcohol, myristyl

alcohol, glyceryl mono-stearate and sodium lauryl sulfate.
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Aqueous suspensions of Formula I compounds contain the active materials in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such excipients include a
suspending agent, such as sodium carboxymethylceliulose, croscarmellose, povidone, methyl-
cellulose, hydroxypropyl methyleellulose, sodium alginate, polyvinylpyrrolidone, gum
tragacanth and gum acacia, and dispersing or wetting agents such as a naturally occurring
phosphatide (¢.g., lecithin), a condensation product of an alkylenc oxide with a fatty acid (e.g.,
polyoxyethylene stearate), a condensation product of ethylene oxide with a long chain aliphatic
alcohol (e.g.. heptadecaethylencoxycetanol). a condensation product of cthylene oxide with a
partial ester derived from a fatty acid and a hexitol anhydride (¢.g.. polyoxyethylene sorbitan
monooleate). The aqueous suspension may also contain one or more preservatives such as cthyl
or n-propyl p-hydroxybenzoate, onc or more coloring agents, one or more flavoring agents and

onc or more sweetening agents, such as sucrosc or saccharin.

The pharmaceutical compositions of compounds of Formula I may be in the form of a sterile
injectable preparation, such as a sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic parenterally
acceptable diluent or solvent, such as a solution in 1.3-butancdiol or prepared as a Iyophilized
powder. Among the acceptable vehicles and solvents that may be employed arc water, Ringer’s
solution and 1sotonic sodium chioride solution. In addition, sterile fixed oils may conventionally
be emploved as a solvent or suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid

may likewisc be used in the preparation of injectables.

The amount of active ingredient that may be combined with the carrier material to produce a
single dosage form will vary depending upon the host treated and the particular mode of
administration. For example, a time-release formulation intended for oral administration to
humans may contain approximately 1 to 1000 mg of active material compounded with an
appropriate and convenient amount of carrier material which may vary from about 5 to about
95% of the total compositions (weight:weight). The pharmaceutical composition can be
prepared to provide easily measurable amounts for administration. For example. an aqueous

solution intended for mtravenous infusion may contain from about 3 to 500 ug of the active
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ingredient per milliliter of solution in order that infusion of a suitable volume at a ratc of about

30 mbL/hr can occur.

Formulations suitable for parenteral administration include aqueous and non-aqucous sterile
injection solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which
render the formulation isotonic with the blood of the intended recipient; and aqueous and non-

aqueous sterile suspensions which may include suspending agents and thickening agents.

o

Formulations suitable for topical administration to the eye also include eve drops wherein the
active ingredient 1s dissolved or suspended in a suitable carrier. especially an aqueous solvent for
the active ingredient. The active ingredient is preferably present in such formulations in a

concentration of about 0.5 to 20% w/w. ¢.g. about 0.5 to 10% wi/w. e.g. about 1.5% w/w.

Formulations suitable for topical administration in the mouth include lozenges comprising the
active ingredient in a flavored basis, usually sucrose and acacia or tragacanth: pastilles
comprising the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and

acacia: and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Formulations for rectal administration may be presented as a suppository with a suitable base

comprising ¢.g. cocoa butter or a salicylate.

Formulations suitable for intrapulmonary or nasal administration have & particle size e.g. in the
range of 0.1 to 300 microns (including particle sizes in a range between 0.1 and 500 microns in
mcrements microns such as 0.5, 1, 30 microns. 35 microns, etc.), which is administercd by rapid
inhalation through the nasal passage or by inhalation through the mouth so as to reach the
alveolar sacs. Suitable formulations include aqueous or oily solutions of the active ingredicnt.
Formulations suitable for acrosol or dry powder administration may be preparced according to
conventional methods and may be delivered with other therapeutic agents such as compounds

herctofore used in the treatment or prophylaxis disorders as described below.

Formulations suitable for vaginal administration may be presented as pessarics, tampons, creams,
gels, pastes. foams or spray formulations containing in addition to the active ingredient such

carriers as arc known in the art to be appropriate.

The formulations may be packaged in unit-dose or multi-dose containers. e.g. scaled ampoules

and vials. and may be stored in a freeze-dried (lyophilized) condition requiring only the addition
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of the sterile liquid carrier, ¢.g. water, for injection immediately prior to use. Extemporancous
injection solutions and suspensions are prepared from sterile powders, granules and tablets of the
kind previously described. Preferred unit dosage formulations are those containing a daily dose
or unit daily sub-dose, as herein above recited, or an appropriate fraction thereof, of the active

ingredient.

The invention further provides veterinary compositions comprising at feast onc active ingredient
as above defined together with a veterinary carrier thercfore. Veterinary carriers are materials
uscful for the purposc of administering the composition and may be solid, liquid or gascous
materials which are otherwise inert or acceptable in the veterinary art and are compatible with
the active ingredient. These veterinary compositions may be administered parenterally, orally or

by any other desired route.

The compounds of Formula I may be employed alone or in combination with other therapeutic
agents for the treatment of a discase or disorder described herein, such as 4 hyperproliferative
disorder {c.g.. cancer). In certain embodiments, a compound of Formula I is combined in a
pharmaccutical combination formulation, or dosing regimen as combination therapy, with a
second compound that has anti-hyperproliferative properties or that is useful for treating a
hyperproliferative disorder (c.g., cancer). The second compound of the pharmaceutical
combination formulation or dosing regimen preferably has complementary activitics to the
compound of Formula I such that they do not adversely affect cach other. Such compounds are
suitably present in combination in amounts that are effective for the purpose intended. In one
cmbodiment, a composition of this invention comprises a compound of Formula 1, in

combination with a chemotherapeutic agent such as described herein.

The combination therapy may be administered as a simultancous or sequential regimen. When
administered sequentially, the combination may be administered in two or more administrations.
The combined administration includes coadministration, using scparate formulations or a single
pharmaccutical formulation. and consecutive administration in cither order. wherein preferably
there is 4 time period while both (or all} active agents simultaneously exert their biological

activitics,

Suitable dosages for any of the above coadministered agents arc those presently used and may be
lowered due to the combined action (synergy) of the newly identified agent and other chemo-

therapeutic agents or treatments.
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The combination therapy may provide “synergy™ and prove “synergistic”, i.c., the effect
achicved when the active ingredients used together is greater than the sum of the cffects that
results from using the compounds separately. A synergistic effect may be attained when the
active ingredients are: (1) co-formulated and administered or delivered simultancously in a
combined, unit dosage formulation; (2) delivered by alternation or in parallel as separate
formulations; or (3 by some other regimen. When delivered in alternation therapy, a synergistic
cffect may be attained when the compounds are administered or dehivered sequentially, e.g.. by
different injections in scparate syringes, scparate pills or capsules, or separate infusions. In
general, during alternation therapy, an cffective dosage of cach active ingredient is administered
sequentially, i.c.. scrially, whereas in combination therapy, effective dosages of two or more

active imgredients are admimnistered together.

In a particular embodiment of anti-cancer therapy, a compound of Formula I, or a stereoisomer,
geometric isomer, tautomer, solvate, metabolite, or pharmaceutically acceptable salt or prodrug
thercof, may be combined with other chemotherapeutic, hormonal or antibody agents such as
those described herein, as well as combined with surgical therapy and radiotherapy.

Combination therapies according to the present invention thus comprise the administration of at
feast one compound of Formula 1. or a stereoisomer, geometric isomer, tautomer, solvate,
metabolite, or pharmaceutically acceptable salt or prodrug thercof. and the use of at least one
other cancer treatment method. The amounts of the compound(s) of Formula I and the other
pharmaccutically active chemotherapeutic agent(s) and the rclative timings of admmistration will

be selected in order to achieve the desired combined therapeutic effect.

Also falling within the scope of this invention are the in vivo metabolic products of Formula |
described herein. Such products may result ¢.g. from the oxidation, reduction, hydrolysis,
amidation, deamidation, csterification, deesterification, cnzymatic cleavage, and the like, of the
administered compound. Accordingly, the invention includes metabolites of compounds of
Formula I, including compounds produced by a process comprising contacting a compound of

this invention with a mammal for a period of time sufficient to yield a metabolic product thereof.

Metabolite products typically are identified by preparing a radiolabelled (e.g.. *C or 'H) isotope
of a compound of the invention, administering it parenterally in a detectable dose (e.g., greater

than about 0.5 mg/kg) 1o an animal such as rat, mouse, guinca pig, monkey, or to man. allowing
sufficient time for metabolism to occur (typically about 30 seconds to 30 hours) and isolating its

conversion products from the urine, blood or other biological samples. These products are casily



LA

10

LA

30

WO 2011/036280 PCT/EP2G10/064208

-145-

isolated since they are labeled (others arc 1solated by the use of antibodics capable of binding
epitopes surviving in the metabolite). The metabolite structures are determined in conventional
fashion, ¢.g., by MS, LC/MS or NMR analysis. In gencral, analysis of metabolites is done in the
same way as conventional drug metabolism studies well known to those skilled in the art. The
metabolite products, so long as they are not otherwise found in vivo, may be useful in diagnostic

assays for therapeutic dosing of the compounds of the invention.

1t another embodiment of the invention, an article of manufacture, or “kit”, containing materials
uscful for the treatment of the discases and disorders described above is provided. The kit com-
prises a container comprising a compound of Formula 1. The kit may further comprise a label or
package insert, on or associated with the container. The term “package insert” is used to refer to
nstructions customarily included 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 products. Suitable containers include, c.g.,
bottles, vials, syringes, blister pack, cte. The container may be formed from a varicty of
materials such as glass or plastic. The container may hold a compound of Formula Torllor a
formulation thereof which is cffective for treating the condition and may have a sterile access
port (¢.g., the container may be an intravenous solution bag or a vial having a stopper pierceable
by a hypodermic injection needle). At least one active agent in the composition 15 a compound
of Formula 1. The label or package msert indicates that the composition 1s uscd for treating the
condition of choice, such as cancer. In addition, the label or package insert may indicate that the
paticnt to be treated 1s one having a disorder such as a hyperproliferative disorder. neurodegene-
ration. cardiac hvpertrophy. pain, migraine or a neurotraumatic discase or event. In one embodi-
ment, the label or package inserts indicates that the composition comprising a compound of
Formula I can be used to treat a disorder resulting from abnormal cell growth. The label or
package msert may also indicate that the composition can be used to treat other disorders. Alter-
natively, or additionally, the article of manufacture may further comprise a second container
comprising a pharmaccutically acceptable buffer, such as bacteriostatic water for injection
(BWFI), phosphate-buffered saline, Ringer’s solution and dextrose solution. It may further
include other materials desirable from a commercial and user standpoint, including other buffers,

diluents, filters, needles. and syringes.

The kit may further comprise directions for the administration of the compound of Formula I and,

if present, the second pharmaceutical formulation. For example, if the kit comprises a first
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composition comprising a compound of Formula [, and a second pharmaceutical formulation, the
kit may further comprise directions for the simultancous, sequential or scparate administration of

the first and second pharmaceutical compositions to a patient in need thercof,

In another embodiment, the kits are suitable for the delivery of solid oral forms of a compound
of Formula I or 11, such as tablets or capsules. Such a kit preferably includes a number of unit
dosages. Such kits can inchude a card having the dosages oriented in the order of their intended
use. An cxamplc of such a kit is a “bhister pack”. Blister packs are well known in the packaging
industry and are widely used for packaging pharmaceutical unit dosage forms. If desired, a
memory aid can be provided, e.g. in the form of numbers. letters, or other markings or with a
calendar insert, designating the days in the treatment schedule in which the dosages can be

administered.

According to onc cmbodiment, a kit may comprise (a) a first container with a compound of
Formula I contained therein; and optionally (b) a second container with a second pharmaccutical
formulation contained therein, wherein the second pharmaceutical formulation comprises a
sccond compound with anti-hyperproliferative activity. Alternatively, or additionally, the kit
may further comprise a third container comprising a pharmaceutically-acceptable buffer, such as
bacteriostatic water for injection (BWF), phosphate-buffered saline, Ringer’s solution and
dextrose solution. It may further include other materials desirable from a commercial and user

standpoint, including other buffers, diluents, filters. needles. and syringes.

In certain other embodiments wherein the kit comprises a composition of Formula | and a second
therapeutic agent, the kit may comprisc a container for containing the scparate compositions
such as a divided bottle or a divided foil packet. however. the separate compositions may also be
contained within a single, undivided container. Typically, the kit comprises directions for the
administration of the separate components. The kit form is particularly advantageous when the
scparate components are preferably administered n different dosage forms (c.g., oral and
parenteral). are administered at different dosage mtervals. or when titration of the individual

components of the combination is desired by the prescribing physician,

Another aspect of the invention includes kits comprising a compound of Formula 1, a container,

and optionally a package insert or label indicating a treatment.
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Benzoxazepin compounds of Formula I may be synthesized by synthetic routes that include
processes analogous to those well-known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from commercial
sources such as Aldrich Chemicals (Milwaukee, W1) or are readily prepared using methods well
known to those skilled in the art (¢.g., prepared by methods generally deseribed in Louis F.
Fieser and Mary Ficser, Reagents for Organic Synthesis, v. 1-23, Wiley, N.Y. (1967-2006 ed.),
or Beilsteins Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, including

supplements (also available via the Beilstein online database).

In certain embodiments, compounds of Formula I may be readily prepared using well-known
procedures to prepare benzoxepin compounds (Sekhar et al (1989) Sulfur Letters 9(6):271-277;
Katsura ct al (2000 J. Mcd. Chem. 43:3315-3321; Ruceger et al (2004) Biorganic & Mcd. Chem.
Letters 14:2451-2457; Reiter ct al (2007) Biorganic & Med. Chem. Letters 17:5447-5454:
Banaszak ¢t al (2006) Tetrahedron Letters 47:6235-6238; ) and other heterocycles, which are
described in: Comprehensive Heterocyelic Chemistry I, Editors Katritzky and Rees, Elsevier,
1997, ¢.g. Volume 3; Licbigs Annalen der Chemie, (9):1910-16, (1985): Helvetica Chimica Acta,
41:1052-60, (1958). Arzncimittel-Forschung, 40(12):1328-31, (1990).

Compounds of Formula | may be prepared singly or as compound librarics comprising at least 2,
e.g. Sto 1,000 compounds. or 10 to 100 compounds. Libraries of compounds of Formula I may
be prepared by a combinatorial “split and mix’ approach or by multiple parallel syntheses using
either solution phase or solid phase chemistry, by procedures known to those skilled in the art.
Thus according to a further aspect of the invention there 1s provided a compound library

comprising at least 2 compounds, or pharmaccutically acceptable salts thereof.

For illustrative purposcs, the General Procedures show general methods which may be applied
for preparation of Formula [ compounds, as well as key intermediates. The Schemes and
Examples sections contain more detailed description of individual reaction steps. Those skilled
in the art will appreciate that other synthetic routes may be used to synthesize the inventive
compounds. Although certain starting materials and routes are depicted in the Schemes, General
Procedurcs and Examples. other similar starting materials and routes can be substituted to
provide a variety of derivatives and/or reaction conditions. In addition, many of the compounds
prepared by the methods described below can be further modified in light of this disclosure using

conventional chemistry well known to those skilled in the art.
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In preparing compounds of Formulas I, protection of remote functionality (e.g., primary or
secondary amine) of intermediates may be necessary. The need for such protection will vary
depending on the nature of the remote functionality and the conditions of the preparation
methods. Suitable amino-protecting groups include acetyl, trifluoroacetyl, t-butoxycarbonyl
(BOC), benzyloxyearbonyl (CBz) and 9-fluorenylmethyleneoxycarbonyl (Fmoc). The need for
such protection is readily determined by one skilled in the art. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups in Organic Synthesis, John

Wiley & Sons, New York, Third Ed., 1999.

In the methods of preparing the compounds of this mmvention, it may be advantageous to separate
reaction products from one another and/or from starting materials. The desired products of cach
step or serics of steps is separated and/or purified (hereinafter separated) to the desired degree of
homogeneity by the techniques common in the art. Typically such separations involve multi-
phasc extraction, crystallization from a solvent or solvent mixture, distillation, sublimation, or
chromatography. Chromatography can involve any number of methods including, ¢.g.: reverse-
phasc and normal phase; size cxclusion: ion exchange: high. medium and low pressure liquid
chromatography methods and apparatus: small scale analytical: simulated moving bed (SMB)
and preparative thin or thick layer chromatography. as well as techniques of small scale thin

layer and flash chromatography.

Another class of separation methods imvolves treatment of a mixture with a reagent sclected 1o
bind to or render otherwise separable a desired product, unreacted starting material, reaction by
product. or the like. Such reagents include adsorbents or absorbents such as activated carbon,
molecular sieves, ion exchange media, or the like. Alternatively, the reagents can be acids in the
case of a basic material, bases in the case of an acidic material, binding reagents such as ant-
bodics, binding proteins, sclective chelators such as crown cthers, liquid/liquid ion extraction

reagents (L1X), or the like.

Selection of appropriate methods of separation depends on the nature of the materials involved.
For example, boiling point and molecular weight in distillation and sublimation, presence or
absence of polar functional groups in chromatography, stability of materials in acidic and basic
media in multiphase extraction, and the like. One skilled in the art will apply techniques most

likely to achieve the desired separation.
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Diastercomeric mixturces can be separated into their individual diastereomers on the basis of their
physical chemical differences by methods well known to those skilled in the art. such as by
chromatography and/or fractional crystallization. Enantiomers can be separated by converting
the enantiomeric mixture into a diastereomeric mixture by reaction with an appropriate optically
active compound (e.g., chiral auxiliary such as a chiral alcohol or Mosher’s acid chloride),
separating the diastercomers and converting (c.g., hydrolvzing) the individual diastercoisomers
to the corresponding pure enantiomers. Also, some of the compounds of the present invention
may be atropisomers (¢.g., substituted biarylsy and are considered as part of this invention,

Enantiomers can also be separated by use of @ chiral HPLC column.

A single stercoisomer, ¢.¢., an cnantiomer, substantially frec of its stercoisomer may be obtained
by resolution of the racemic mixture using a method such as formation of diastercomers using
optically active resolving agents (Eliel, E. and Wilen, S. “Stercochemistry of Organic Com-
pounds,” John Wiley & Sons, Inc., New York. 1994; Lochmuller, C. H., (1975} J. Chromatogr ..
113(3):283-302). Racemic mixtures of chiral compounds of the invention can be separated and
1solated by any suitable method, including: (1) formation of 1onic. diastercomeric salts with
chiral compounds and separation by fractional crystallization or other methods, (2) formation of
diastereomeric compounds with chiral derivatizing reagents, separation of the diastereomers, and
conversion to the pure stercoisomers, and (3) separation of the substantially pure or enriched
stereoisomers directly under chiral conditions. See: “Drug Stercochemistry, Analytical Methods

and Pharmacology.” Irving W. Wainer, Ed., Marcel Dekker, Inc.. New York (1993).

Under method (1), diasterecomeric salts can be formed by reaction of enantiomerically pure chiral
bases such as brucine. quinine, ephedrine, strychnine. a-methyl-B-phenylethylamine
(amphetamine), and the like with asymmetric compounds bearing acidic functionality, such as
carboxylic acid and sulfonic acid. The diastercomeric salts may be induced to separate by
fractional crystallization or ionic chromatography. For scparation of the optical isomers of
amino compounds, addition of chiral carboxylic or sulfonic acids, such as camphorsulfonic acid.

tartaric acid, mandelic acid, or lactic acid can result m formation of the diastercomeric salts.

Alternatively, by method (2), the substrate to be resolved is reacted with one enantiomer of a
chiral compound to form a diastercomeric pair (E. and Wilen, S. “Stercochemistry of Organic
Compounds”, John Wiley & Sons, Inc.. 1994, p. 322). Diastercomeric compounds can be
formed by reacting asymmetric compounds with enantiomerically pure chiral derivatizing

reagents. such as menthyl derivatives, followed by separation of the diastereomers and
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hydrolysis to yield the pure or enriched enantiomer. A method of determining optical purity
involves making chiral esters, such as a menthyl ester, ¢.g., (-) menthyl chloroformate in the
presence of base, or Mosher ester, a-methoxy-a-~(trifluoromethyliphenyl acetate (Jacob I J.
Org. Chem. (1982) 47:4165), of the racemic mixture, and analyzing the '"H NMR spectrum for
the presence of the two atropisomeric enantiomers or diastereomers. Stable diastercomers of
atropisomeric compounds can be scparated and isolated by normal- and reversc-phase
chromatography following methods for scparation of atropisomeric naphthyl-isoquinolines (WO
96/15111). By mcthod (3), a racemic mixture of two enantiomers can be scparated by
chromatography using a chiral stationary phase (“Chiral Liquid Chromatography” (1989) W, 1.
Lough, Ed., Chapman and Hall, New York; Okamoto, J. Chromatogr.. (1990) 513:375-378).
Enriched or purificd enantiomers can be distinguished by methods used to distinguish other

chiral molecules with asymmetric carbon atoms, such as optical rotation and circular dichroism.
The following SCHEMES illustrate possible routes for the manufacture of the compounds of the
present mvention.
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Another aspect of the invention includes methods of preparing, methods of separating, and

mcthods of purifying compounds of Formula 1.

5 Another aspect of the invention includes novel intermediates useful for preparing Formula |

compounds.
EXAMPLES

The chemical reactions described in the Examples may be readily adapted to prepare a number of
other PI3K inhibitors of the invention. and alternative methods for preparing the compounds of
10 this invention are deemed to be within the scope of this invention. For example, the synthesis of
non-cxemplified compounds according to the invention may be successfully performed by
modifications apparent to thosc skilled in the art, c.g., by appropriately protecting interfering

groups, by utilizing other suitable reagents known in the art other than those described, and/or by
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making routine modifications of reaction conditions. Alternatively, other reactions disclosed
herein or known in the art will be recognized as having applicability for preparing other

compounds of the mvention.

In the Examples described below, unless otherwise indicated all temperatures are set forth in
degrees Celsius. Reagents were purchased from commercial suppliers such as Sigma Aldrich
Chemical Company, and were used without further purification unless otherwise indicated. The
reactions sct forth below were conducted generally under a positive pressure of nitrogen or argon
or with a drying tube (unless otherwise stated) in anhydrous solvents, and the reaction flasks
were typically fitted with rubber septa for the introduction of substrates and reagents via syringe.
Glassware was oven dried and/or heat dried. Column chromatography was conducted on a
Biotage system (Manufacturer: Dyax Corporation) having a silica gel column or on a silica SEP
PAK® cartridge (Waters). 'H NMR spectra were obtained at 400 MHz in deuterated CDCls, de-
DMSO, CH:0D or dg-acctone solutions (reported in ppm), using chioroform as the reference
standard (7.25 ppm). When peak multiplicities are reported, the following abbreviations are
used: s (singlet). d (doublet), t {(triplet). m (multiplct), br (broadened), dd (doublet of doublets), dt

(doublet of triplets). Coupling constants, when given, are reported in Hertz (Hz).

Liquid Chromatography Mass Spectrometry (LCMS) experiments to determine retention times
(RT) and associated mass ions were performed using various methods familiar to those skilled in

the art of analytical methods of organic compounds.

Chemical structures were named according to: vendor designation: [UPAC convention:
ChemDraw Ultra, Version 9.0.1, CambridgeSoft Corp., Cambridge MA: or Autonom 2000
Name, MDL Inc. It is recognized by those skilled in the art that a compound may have more

than one name, according to different conventions.

The following abbreviations were used: DCM: dichloromethane or methylene chloride: DMF:
N.N-dimcthylformamide: DMSO: dimethyl sulfoxide; EtOAc: cthyl acctate: HATU: NN NN -
tetramethyl-O-(7-azabenzotriazol- 1 -yhuranium hexafluorophosphate: hr: hour(s): IPA: 1sopropyl
alcohol; min: minute(s); NIS: N-iodo-succinimide: Pd(PPh;)a: tetrakis(triphenylphosphine)-
palladium(0): PPA: polyphosphoric acid: RT: room temperature: TEA: tricthylamine: TFA:

trifluoroacetic acid: THF: tetrahydrofuran: IMS: Industrial Methylated Spirits

Example 1:  8-bromo-3.4-dihvdrobenzo|bjoxepin-5(2H}-one 1
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Step 1:  cthyl 4-(3-bromophenoxy)butanocate

Solid 3-bromophenol (10.0 g, 58 mmol) was added portion wise to a stirred suspension of KyCO;
in acetone (100 mL) at RT. Sodium iodide (Nal. 1.0 ¢) was added, followed by cthyl-4-bromo-
butyrate (9.2 mL, 64 mmol). The rcaction mixturc was heated at 80°C overnight, cooled to RT,

diluted with water and extracted with ethylacetate 1o give ethyl 4-(3-bromophenoxy)butanoate 6.

Step 2. 4-(3-bromophenoxyjbutanoic acid

Ethyl 4-(3-bromophenoxy)butanoate 6 was taken up in 100 mL THF and 50 mL water and
treated with lithium hydroxide LiOH (hydrate, 4.9 ¢). The whole was heated at 50°C for 2 days.
The mixture was cooled to RT and acidified to pH 1 with 2N HCL. The aqueous was extracted
with cthyvlacetate, The combined organics were washed with brine and dried over sodium sulfate
to give crude 4-(3-bromophenoxy)butanoic acid as a sticky solid. "H NMR (DMSO-de, 500
MHz) 7.24 (m, 1H). 7.13 (m, 1H), 7.11 (m, 1H), 6.95 (m, 1H), 3.99 (m, 2H), 2.37 (m, 2H), 1.94
(m, 2H).

Step 3:

To a stirred suspension of PPA (ca. 60 ¢) and Celite® (ca. 40 g) in 100 ml tolucne was added
crude 4-(3-bromophenoxyjbutanoic acid 7 {ca. 58 mmol) m one portion, 10 mL tolucne rinse.
The resultant suspension was heated at 110°C for 5 hr. The toluene was decanted through a plug
of Celite® and the remaining slurry was washed repeatedly with toluene and ethylacetate. The
cluent was concentrated and purified by flash column chromatography (4:1 hex:EtOAc) to give 1
(7 g, ca. 50% y). 'H NMR (DMSO-dq, 500 MHz) 7.55 (d. J = 8.5 Hz, 1H), 7.37(d, J= 1.5 Hz.
THY. 7.35(dd, /=85, L5 He, TH), 4.24 (, /= 6.5 Hz, 2H), 2.79 (t./ = 7.0 Hz, 2H), 2.14 (m,
2H).

Example 2: (Z)-8-bromo-5-chloro-2,3-dihyvdrobenzo|bjoxepine-4-carbaldehvde 2

Phosphorus oxychloride, POCI: (1.88 mL, 20.8 mmol) was added dropwise to DMF (3 ml) at
0°C. Afier 30 min a solution of 1 8 (2.0 ¢, 8. 3 mmoly (Example 1) in 8 mL DMF was added
dropwisc. The reaction mixture was allowed to reach RT to stir 2 hr, then poured slowly over
rapidly stirred ice water. The aqucous phase was extracted with ethylacetate and the combined

organics were washed with brine, dried over sodium sulfate and concentrated to give 2.

Example 3: 7-bromo-3,4-dihvdrobenzo|bloxepin-5(2H}-one 3
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To a slurry of NaH (60% dispersion in mineral oil) (1.48 ¢, 37.1 mmol) in THF (~50 mL) at RT
was added 1-(5-bromo-2-(2-bromocthoxy)phenyl)ethanone (8.07 g, 25.1 mmol). The reaction
mixturc was slowly heated to reflux and allowed to stir for 20 h. The solvent was removed under
vacuum pressure and the concentrated residue was absorbed onto silica gel and purified by
column chromatography (4:1 EtOAc/petrolcum ether). The product was afforded as a yellow oil
after the solvents were removed, providing 4.22 g (70%) of 3. "H NMR (CDCL) 8 7.87 (d, ./ =
2.6 Hz, 1H), 7.50 (dd. /= 2.6, 8.1 Hz, 1H), 6.97 (d. J= 8.8 Hz, 2H), 424 (t, J = 6.6 Hz, 2H),
2.89 (t.J=7.0 Hz, 2H), 2.15-2.29 (m, 2H).

Example 4:  4,7-dibromo-3.4-dihvdrobenzo[bjoxepin-5(2H)-one 4

To 3 (3 g, 12 mmol) in ether (110 mL) was added bromine (0.7 mL, 14 mmol) and allowed to
stir at RT overnight. The reaction mixture was concentrated under reduced pressure and purified
via ISCO chromatography (hexance to 20% hexane in EtOAc over 45 min). Collected fractions
and concentrated to give 4 (3.53 g, 89%). '"H NMR (500 MHz, CDCL3) 8 7.86 (d, ./ = 2.5, 1H),
7.52(dt, /= 285, 14.2, 1H), 6.97(d, /= 8.7, 1H). 4.95 (dd,. /= 7.6, 6.8, 1H), 4.53 - 4.36 (m,
THY. 4.17 (ddd, /= 12.8,9.9, 4.4, TH), 3.04 - 2.84 (m, 1H). 2.52 (ddt, /=147, 7.8, 4.5, TH)

Example 5:  3-isopropyl-1-methyi-1H-1.2 4-triazol-5(4H)-one 5

Step 1: I-methylhydrazinecarboxamide
1. TMSNCO, THF, 0°C 0]
2. MeQOH, 40°C
HI[\I""'NHQ HQN [?”NHQ
CH, CHy

Methylhydrazine and trimethylsilylisocyanate were reacted im THF at 0°C and then quenched

and hydrolyzed with methanol to give 1-methylhydrazinecarboxamide.

Step 20 2-isobutyryl-1-methylhydrazinecarboxamide
O
%CE
j)!\ Et;N. DCM Q R
HoNT TN=NH, G NN
Sh, HN TN=NH

CH,
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1-Methylhydrazinecarboxamide was acylated with isobutyryl chloride in TEA and DCM to give
2-isobutyryl-T-methythydrazinecarboxamide.

Step 3:

o 10-CSA, EtOAC ¥
O reflux )\(N 0
d ) < { 7

!
CHa \

2-Tsobutyryl-1-methylhydrazinecarboxamide was cyclized with 10-camphorsulfonic acid at

reflux in cthylacetate to give S

Example 6: 1,3-dimethyl-1H-1,2,4-triazol-5(4H)-one 6a and l-isopropyvl-3-methvi-1H-
1,2,4-triazol-5(4H)-one 6b

methyl hydrazine or iPr-hydrazine HCI, H
)OJ\ EtsN, toluene, 45°C to 90°C N__o
o™ N r
N—N

* R = Me (33%) .
A0/\ R = iPr (44%) R

Acctarmde and cthyl chloroformate were mixed at 45°C to give the hydrochloride salt of cthyl
acetimidate which was further reacted with cthy! chloroformate, diisopropylethylamine, and
DCM at 0°C to give cthyl N-cthoxycarbonylacetimidate which was reacted with methyl
hydrazine or 1sopropyl hydrazine hydrochloride in TEA and toluene to give 6a and 6b,

respectively.
Example 7:  4-isopropyi-1-(4-methoxybenzyl)-1H-imidazol-2(3H)-one 7

a} 4-methoxy benzylamine,
DIPEA, DCM

A
0 b} sodium cyanate, AcOH O
\)\/Br ~ /\g\_;ﬁ
| (54%) \’OO\

3-Methylbutan-2-one was brominated with bromine in methanol to give 1-bromo-3-methylbutan-

2-one which was reacted with 4-methoxybenzylamine and cyclized with sodium cyanate to give

7.

Example 8: Methyl 6,7-dihvdroimidaze|1.2-d}pvrido[3,2-b}[1.4]oxazepine-3-carboxviate
8



wh

16

_.
(W2

WO 2011/036280 PCT/EP2010/064208
-170-

Step 11 2-Methyl-1-trityl- 1H-imidazole

Triphenylmethy{ chioride (16.0 g, 57.53 mmol) was added portionwisc to a solution of 2-methyl-
imidazole (4.10 ¢, 50.0 mmol) and TEA (9.02 mL, 64.7 mmol) in20 ml of N N-dimethylform-
amide. The mixture was stirred for 18 hr, mixed with 300 mi of water and extracted with 1000
ml of EtOAc. The organic extract was washed with T L of water, brine , dried over MgSOy and
concentrate in vacuum to 30 ml volume. A precipitate was collected, washed with EtOAc and
dried in high vacuum for 18 hr. Weight 15.0 g (92.5%). 1H NMR (400 MHz. CDCI3) & 7.34
7.29 (m, 9HY, 7.16 —~ 7.11 {m, 6H). 6.90 (d. J = 1.5, 1H), 6.71 (d. J = 1.5, 1H), 1.65 (s. 3H}.

Step 20 2-(1-rityl-1H-imdazol-2-yhacetaldchyde

1.6 M of n-butyllithium in hexane (7.5 mL) was added dropwise to a solution of 2-methyl-1-
trityl-1H-imidazole (3.244 g, 10.00 mmol) in THF (100.0 mL, 1233 mmol) at -76°C. The dark
red mixture was stirred for 45 min . Ethyl formate (4.039 mL, 50.00 mmol) was added quickly
and the mixture (turned yellowish) was stirred for 20 min. 6 ml of 5% aq. citric acid were added
and the mixturc was mixed with 60 m! of aq citric acid and cextracted with EtOAc. The organic
layer was washed with water. brine, dried over MgSOy and concentrated in vacuum. Pale yellow

semisolid material (2.025 g, 57.3%) was used in the next step without further purification.

Step 31 2-(1-trityl-1H-imidazol-2-yljethanol

Crude 2-(1-trityl-1 H-imidazol-2-yhacetaldehyde (2.025 g. 5.75 mmol) was dissolved in
MeOH/THF (1:1. 40 m}) and NaBH4 (0.435 ¢. 11.5 mmol) was added portionwise to the above
mixture. The mixture was stirred for 18 hr, diluted with 100 mil of water and extracted with 2x
DCM. The combined organic extracts were washed with water. brine, dried over Na>SOy and
concentrated in vacuum. Weight of the residue 1.915 g (94%). "H NMR {500 MHz, CDCl4) 8
7.35 =731 (m, 9H), 7.12(dd.J = 6.7, 2.7, 6H). 693 (d, /= 1.0, 1H), 6.74 (d,.7= 1.0, 1H). 5.04
(br, 1H). 3.46 (t. J= 5.4, 2H). 2.00 (t..J = 5.4, 2H).

Step4: Methy! 6-iodo-5-(2-( 1-trityl-1H-imidazol-2-yl)cthoxy)nicotinate

Ditsopropyl azodicarboxylate (1160 uL, 5.90 mmol) was added dropwise to a mixture of 2-(1-
trityl-1H-imidazol-2-ylethanol (1900 mg, 5.4 mmol), methyl 3-hydroxy-6-iodonicotinate (1570
mg, 5.63 mmol) and triphenviphosphine (1550 mg, 5.90 mmol) in THF (45.0 mL. 555 mmol} at
0°C. After stirring for 3 hr the mixture was mixed with water and extracted with EtOAc. The
organic laver was washed with water. brine, dried over MgSOy and concentrated in vacuum. The
residue was purified on 40 g silica column eluting with 50% EtOAc in DCM to give 1.45 g (44%)
of methyl 6-iodo-5-(2-( 1-trityl- 1 H-imidazol-2-yljethoxynicotinate, MS(ESI+): 616.0. TH NMR
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(400 MHz, CDCI13) 8 8.52(d,J= 1.9, 1H), 7.40 - 7.28 (m, 10H), 7.20 - 7.16 {(m, 6H), 6.99 (d. J
= 1.5, 1H), 6.81 (d, /= 1.5, 1H), 3.98 - 3.91 (m. SH), 2.46 (t,./= 7.3, 2H).

Step 30 Methyl 5-(2-(1H-imidazol-2-ylethoxy)-6-iodonicotinate

Triethylsilane (0.160 mL., 1.00 mmol) was added to a solution of 1.45 ¢ (2.36 mmol) of methyl
6-iodo-3-2-(1-trityl-1H-imidazol-2-yhethoxy)nicotinate in TFA (30.0 mL, 389 mmol). The
mixture was stirred for 4 hr, concentrated in vacuum and triturated with 50 ml of anhydrous ethyl
cther. The solid material was collected, washed with several portions of cther and partitioned
between 1 M of aqueous sodium carbonate and EtOAc. The organic extracts were washed with
water, brine, dried over magnesium sulfate and concentrated in vacuum to give a residue (0.55 ¢,

62%) of methyl 3-(2-(1H-imidazol-2-yiethoxy)-6-iodonicotinate. MS(ESI+): 374.0

Step 6:

A mixture of methyl 5-(2-(1H-imidazol-2-vljethoxy)-6-iodonicotinate (373 mg, 1.00 mmol),
copper(l) oxide (14.3 mg, 0.10 mmol), ninhvdrin (35.6 mg. 0.20 mmol) and potassium carbonate
(290 mg, 2.10 mmol) in DMSO (10.0 mL) was heated at 110°C for 2 hr. The mixture was poured
into 20 ml of water and extracted with EtOAc (3x15 ml). The organic extracts were washed with
water {3x15 ml), brine, dried over MgSOy and concentrated. The residue (0.220 g, 90%) was

used without further purification in the next step. MS(ESI+): 246.0. 1H NMR (500 MHz, CDCI3)

(s, 3H), 3.46 (1,7 = 5.1, 2H).

Example 9:  Methyl 9,10-diiodo-6,7-dihydroimidazo|1,2-d}pyrido[3.2-b]{1,4]oxazepine-3-

carboxylate 9

N-lodosuccinimide (394 mg, 1.75 mmol) was added to a solution of methy! 5-(2-(1H-imidazol-
2-yhcthoxy)-6-iodonicotinate (220 mg, 0.90 mmol) in DMF (8.0 mL, 100 mmol). The mixture
was stirred for 6 hr at RT and 1R hr at 60°C. The mixture was concentrated in vacuum and the
residuc was partitioned between EtOAc and 1M aq Na»COz. The organic layer was washed with
water, brine, dried over Na,SO; and concentrated. The residue was purificd on a 4 g silica
column cluting with 40% of EtOAc in heptane. Weight 130 mg. MS(ESI+): 497.9. TH NMR
(500 MHz. CDCI3) 3 9.02 (d, J= 1.9, 1H), 821 (d. /= 1.9, TH), 4.65 (t..] = 6.4, ZH}), 4.00 (s,
3H), 3.4 (t, J = 6.4, 2H).
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Example 10: Methyl 10-iodo-6,7-dihydroimidazo{1,2-d]pyrido[3,2-b}|1,4]oxazepine-3-

carboxylate 10

Ethyimagnesium bromide in ethyl ether (3.0 M, 0.104 mL) was added dropwise to a suspension
of9 (130 mg, 0.26 mmol) in THF (5.0 mL, 62 mmol} at -15°C. The mixture was stirred for 13-
20 min (a completion was monitored by LCMS). poured into 20 mi of sat. aq. NH4Cl and ex-
tracted with EtOAc. The organic extracts were washed with water (2x20 mi), brine, dried over

MgSO; and concentrated m vacuum. Weight 92 mg (94%). MS(ESI+): 372.0.

Example 11: Methyl 9-(1-isopropyl-1H-pyrazol-5-y1)-6,7-dihvdroimidazo[1,2-d] pyrido-

{3,2-b]{1,4]oxazepine-3-carboxyvlate 11

A muxturc of 1-isopropyl-3-(4.4.5.5-tetramethyi-1.3.2-dioxaborolan-2-yl)-1H-pyrazolc (117.1
mg, 0.4958 mmol), 10 (92.0 mg, 0.248 mmol}, [1.1-bis(diphenylphosphino Merrocene]dichloro-
palladium(il), complex with DCM (1:1) (20.24 mg, 0.02479 mmol) and 1.0 M of potassium
acetate in water {0.49 mL) in 1.2-dimethoxyethane (5.0 mL, 48 mmol) was degassed. The
reaction was microwaved on 200 watts | 140°C for 40 min. The reaction mixture was filtered,
washed with DME, mixed with water and extracted with EtOAc. Combined organic cxtracts
were washed with 1% agq NaOH to remove a phenolic byproduct . then 3% aq citric acid, water,
brine, dried over Na,SO4 and concentrated in vacuum. The residue was purified on 4 g silica

column, eluting with 60-70% of EtOAc in heptane. Yield 21 mg. MS(ESI+): 334.2.

Example 12: 9-(1-Isopropyl-1H-pvrazol-5-vI)-6,7-dihvdroimidazo{1.2-d]pvrido[3,2-b}-

[1,4joxazepine-3-carboxylic acid 12

A mixturc of 21mg (0.06 mmol)y of 11 and 1.0 ml of | N ag LiOH in 4 mi of methanol and 4 ml
of THF was stirred for 6 hr. The mixture was acidified to pH 3 by addition of I N HC! and con-
centrated in vacuum. The residue was partitioned between EtOAc and water, the organic layer

was washed with brine, dried over Na>SO4 and concentrated. Yield 17 mg. MS(ESI+): 340.1

Example 13: Methyl 2-(1-isopropyl-1 H-pyvrazel-5-vl)-5,6-dihydrobenzo{flimidazo[1,2-

d}j1.4jexazepine-10-carboxyviate 13

A mixture of 26 (370.1 mg, 1.000 mmol}, 1-isopropyl-5-(4.4.5.5-tctramethyl-1.3.2-dioxaborolan-
2-yIy-1H-pyrazole (354 mg, 1.50 mmol). [L.1-bis(diphenyiphosphino)ferrocenc]dichloropalia-

diumn(Il), complex with DCM (1:1) (40.8 mg. 0.0500 mmol) and 2.0 M of potassium acetate in
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water (1.00 mL) in acetonitrile {12 ml., 230 mmol} was degassed. The reaction was microwaved
on 200 watts , 140°C for 30 min. The reaction mixture was partitioned between water and EtOAc,
filtered, the organic layer was washed with water, brine, dried over MgSOy4 and concentrated in
vacuum, The residue was purified on 12 g silica column cluting with 35-40% EtOAc in heptanc.

Yield 119 mg (34%). MS: (ESE+): 3531 .

Example 14: 2-(1-Isopropvi-1H-pyrazol-5-yI)-3,6-dihydrobenzo{fjimidazo|1,2-d]-

|1,4]oxazepine-10-carboxylic acid 14
Following the procedure in Example 10, 13 was hydrohized to give 14. MS(ESI+): 339 4.

Example 15: Methyl 2-(4-cyano-1-isopropyl-1H-pyrazol-5-y1)-5,6-dihvdrobenzo|{]imid-

azo|1,2-d}|1,4]oxazepine-9-carboxylate 15

Step I: S-Amino-1-isopropyl-1H-pyrazole-4-carbonitrile

Sodium methoxide (2.139 g, 39.60 mmol) was added to a solution of cthoxymethylenemalo-
nitrile (2.198 g, 18.00 mmol) and isopropylhydrazine hydrochloride (2.212 g, 20.00 mmol) in
cthanol (50 mb. 800 mmol). The mixture was heated under reflux for 18 hr. The solvent was
removed in vacuum, the residuc partitioned between EtOAc and water. The organic layer was
washed with water, brine, dried over Na; SOy, concentrated in vacuum and purified on 25 g silica
column, cluting with 25-30% of EtOAc in heptane, to give S-amino-1-isopropyl-1H-pyrazole-4-
carbonitrile (vield 1.77 g 65%). MS(ESI-+): 151.2. TH NMR (400 MHz, CDC13) 6 7.51 (d, /=
6.4, 1H). 4.23 (ddd, J = 19.8, 16.6, 9.8, 3H), 1.46 (d. J = 6.6, TH).

Step 2: 3-lodo-1-isopropyl-1H-pyrazole-4-carbonitriic

Amyl nitrite (13.00 ¢. 111.0 mmol) was added to a suspension of 5-amino-1-isopropyl-1H-
pyrazole-4-carbonitrile (1.77 ¢, 11.8 mmol) in diiodomethane (56.0 mL, 695 mmol) at -10°C
30 min. The mixture was stirred for 30 min at RT and then heated at 100°C for 2 hr. The muxture
was then cooled and concentrated in high vacuum to give a residue which was partitioned
between EtOAc and 5% NaS:0s. The organic layer was washed with water, 0.1% of aq HCl,
water, brine, dried and concentrated in vacuum. The residue was purified on silica column

cluting with 20-30% EtOAc in heptane, Yield 1.68 ¢ (55%). MS{ESI+). 2622

Step 30 Methyl 2-(tributylstannyl)-3 6-dihydrobenzo[flimidazo{ 1.2-d][ 1 4Joxazepine-9-

carboxylate
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Isopropylmagnesium chloride in THF (2.0 M, 1.5 mL, 3.00 mmol) was added dropwise to a
sotution of 40 (740 mg, 2.00 mmol) in THF (12 mL, 150 mmol) at RT. The mixturc was stirred
for 2.5 hr. Tributyltin chloride (0.8138 mL, 3.000 mmol) was added and the mixture was stirred
for 18 hr. The mixture was mixed with sat aq. NH4Cl and extracted with chyl acctate. The
organic layer was washed with brine, dried over Na;SO4 and purificd on 25 ¢ silica column

cluting with 13-20% EtOAc in heptane. Yield 160 mg (15%). MS(ESI+): 535.2

Step 4:

A mixture of methyl 2-(tributylstannyl)-5.6-dihydrobenzo[ flimidazo[ 1.2-d][ 1,4 Joxazepine-9-
carboxylate (155 mg, 0.291 mmol), S-amino-1-isopropyl-1H-pyrazole-4-carbonitrile (133 mg.
0.509 mmol) and Pd(PPhs)s (16.8 mg. 0.0145 mmol) in toluene (6.0 ml., 56 mmol) was hecated
for 18 hr. The mixturc was concentrated i vacuum, the residue purified on 4 ¢ silica column

eluting with 30% EtOAc in heptanc. Yicld 65 mg (59%). MS(ESIH y: 378.2

Example 16: 2-(4-cvano-1-isopropyl-1H-pyrazol-5-vi)-5,6-dihyvdrobenzo{flimidazo|i,2-

d}[1,4]oxazepine-9-carboxylic acid 16
Following the procedure in Example 10, 15 was hydrolyzed to give 16. MS(ESI+): 364.3
Example 17: 10-Chloroe-5,6-dihvdroimidaze|1,2-d]pvrido[4.3-f][1.4]oxazepine 17

Step 1: 2-Chloro-5-(methoxymethoxyipyridine

Sodium hydride, 60% dispension in mineral oil (3:2, sodium hydride:mincral Oil, 2.32 ¢g) was
added portion wise to a solution of 6-chloro-pyridin-3-0l (5.00 ¢. 38.6 mmol) in a mixture of
THF (10.0 mL, 123 mmol) and DMF (20.0 mL, 238 mmol). The mixture formed was stirred for
15 min and chloromethyl methyl ether (3.66 mb., 4%.2 mmol) was added dropwise. The above
mixture was stirred for 6 hr (monitored by LCMS), poured into water and extracted with EtOAc,
The organic extracts were washed with water, brine, dried over MgSO; and concentrated in
vacuum. Purified on 40 g silica column cluting with 10-40% EtOAc in heptane to give 6.33 ¢ of

2-chloro-5-{mecthoxymethoxy)pyridine.

Step 20 2-Chloro-5-(methoxymethoxy)isonicotinaldchyde

tert-Butyllithium in pentane (1.7 M, 19.0 mL) was added dropwisc to a solution of 2-chloro-3-
{mecthoxymethoxyipyridine (4.880 g, 28.11 mmol) in 100 ml of ethyl ether at -76°C. Some
precipitate appeared. The mixture was kept at -76°C for 20 min then DMF (2.938 mL, 37.95

mmol) was added dropwise. The mixture was stirred for 10 min at -76°C and then allowed to
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warm to 0°C for a | h period. 10% aq NH;C1 was added and the mixture was extracted with
EtOAc. The organic solution was washed with water, brine and dried over Na,SO;. After
concentration in vacuum the yield of the crude 2-chloro-3-(methoxymethoxy)isonicotinaldehyde

was 5.49 ¢ MS: 202.0, 172.0. and without further purification was used in the next step.

Step 3: 2-chloro-4-(1H-imidazol-2-y1)-5-(methoxymethoxy)pyridine

Crude 2-chloro-5-(methoxymethoxyjisonicotinaldchyde (5.20 ¢, 25.87 mmol) was dissoived in
60 ml of methanol and mixed with 40% aqucous ethanedial (16.31 ¢, 112.4 mmol) and aqueous
ammonia (19.15 ¢, 337.3 mmol). The mixture was stirred for 3 hr, concentrated in vacuum and
acidified to pH <1 with 60 ml of 1 N aq HCL The aqueous solution was extracted with EtOAc
(3x30 ml). The organic extracts were discarded while the aqueous phase was basified by addition
of sat NaHCO:. The mixture was extracted with EtOAc (3x30 ml), combined organic extracts
were washed with water, brine, dried and concentrated in vacuum. The residue (crude 4,185 ¢)
was purified on 40 g silica column eluting with 60-70% of EtOAc in heptane. Yield 2.06 g
(33%). MS(ESI+): 208 (loss of HOMe). 1H NMR (500 MHz, CDCI3) & 10.36 (s, 1H), 8.35 (s,
TH), 823 (5. 1H), 7.30 (s, 1H), 7.22 (s, 1H), 5.43 (s, 2H). 3.54 (d, ./ = 14.0, 3H).

Step4:  6-Chloro-4-(1H-mmidazol-2-ylipyridin-3-ol

Hyvdrogen chloride in dioxane (4 M, 40 mL) was added dropwise to a solution of 2.06g (8.60
mmol} of 2-chloro-4-( 1H-imidazol-2-y1)-5-(methoxymethoxy)pyridine in DCM (40 mL., 600
mmol}. The suspension was stirred for 2 hr and filtered. The solid was washed with DCM. ether
and dried m vacuum. Yield of 6-chloro-4-(1H-imidazol-2-yl)pyridin-3-o} dihydrochloride 2.31 g
(100%). MS(ESI+): 196.2. TH NMR (400 MHz, DMSO) 3 13.20 (s, 1H), 8.14 (s, 1H). 7.96 (s,
1H). 7.42 (s, 2H).

Step 5:

A mixturc of 2.30 g (8.55 mmol) of 6-chloro-4-(1H-imidazol-2-yhpyridin-3-ol dihydrochloride,
1.2-dibromocthance (1.842 ml, 21.37 mmol) and cesium carbonate (19.46 ¢, 59.74 mmol) in 120
ml of DMF was heated for 3 hr at 90°C. The mixture was filtered and concentrated in high
vacuum to give 17. Weight 1.88 g (99%) MS(ESI+): 222.2. TH NMR (400 MHz, CDCI3) § 8.37
(s, TH), 817 (s. TH). 7.24 (4. J = 1.0, 1H), 7.10(d. ./ = 0.9, 1H), 4.51- 4.45 (m, 4H).

Example 18: 106-chloro-2,3-diiodo-5.6-dihvdroimidazo{1,2-d]pvride{4.3-f}{1,4]oxazepine 18
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NIS (5.771 g, 25.65 mmol) was added to 1.89 g (8.55 mmol) of 17 in DMF (28 mL, 360 mmol)
and the mixture was heated at 80°C for 4% hr. A precipitate was collected, washed with DMF
and cthyl cther and dricd on air and then in high vacuum. Weight 2.85 g (70%). MS:473.9. 1H
NMR (500 MHz, CDCI3) 6 8.33 (s, 1H), 819 (s, 1H), 4.53 —~ 4.46 (m, 2H), 4.45 - 4.38 (m, 2H).

Example 19: 10-chloro-2-iodo-5,6-dihyvdroimidazo|1,2-d]pyrido{4,3-f]{1,4]oxazepine 19

Isopropyimagnesium chloride in THF (2.0 M, 3.311 ml.) was added dropwise to a solution of 18
(2.850 g, 6.020 mmol} in 110 mi of THF at -10°C. The mixture was allowed to warm to 10°C n
45 min and then mixed with 250 mi of cold 10% NH4Cl. The organic layer was washed with
brine and dried over Na;SO4. Concentration in vacuum afforded 2.06 g (98.5%). MS: 348.0. 1H
NMR (500 MHz, CDCI3) 6 833 (d, /= 10.1, TH), 8.18 (s, 1H), 7.18 (s, 1H), 4.46 (q./ = 5.8,
4H).

Example 20: 18-Chloro-5,6-dihydroimidazo{1,2-d)pyrido]4,3-f]]1.4)oxazepine-2-carbox-
amide 20

A mixture of 19 (2056 mg, 5.916 mmol), bis(triphenyiphosphinc)palladium(1l) chloride (0.00210

mg, 0.300 mmol) and hexamethyldisilazane (7.488 mL., 35.50 mmol) in 60 ml of DMF was sub-

jeeted to carbonylation at 1 atm with CO from balloon. The reaction mixture was heated at 70°C

for 1 h. The mixture was concentrated in vacuum, the residue partitioned between EtOAc and |
M aquecous sodium carbonate. The organic extracts were washed with water, brine, dried over
magnesium sulfate, concentrated in vacuum and purified on a 12 g silica column cluting with 0-
5% McOH in DCM to give 1300 mg (83%). MS(ESI~): 263.0. |H NMR (500 MHz, DMSO) 8
8.37 (s, 1H), 8.22 (s, 1H). 7.93 (s, 1H), 7.70 (s, 1H), 7.25 (s. 1H), 4.56 (s,4H).

Example 21: 18-Chloro-N-((dimethylamino)methvlene)-5,6-dihvdroimidazo|1,2-d|pvrido-
{4.3-f1[1,4]oxazepine-2-carboxamide 21

A mixture of 20 (1.290 g, 4.875 mmol) and 1.1-dimethoxy-N.N-dimethyimethanamine (3.238
ml, 24 37 mmol) in 70 ml of tolucne was heated under reflux for 1 hr. After cooling the product
precipitated from the reaction mixture, collected. washed with cthyl cther and dried on air.

Weight 0,705 g (85%). MS(ESI+): 320.1

Example 22: 10-chloro-2-(1-isopropyl-1H-1,2.4-triazol-5-¥1)-5,6-dihydroimidazo]1,2-d]-
pyrido[4,3-f]}1,4]oxazepine 22
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A mixture of 660 mg (2.06 mmol) of 21 and isopropylthydrazine hydrochloride (0.332 g, 3.00
mmol) in 44 mi of acetic acid was heated at 85°C for 3 hr. The mixture was cooled, filtered and
mixed with 15 ml of water. A precipitate was filtered out, washed with water and dricd in high
vacuum, The above solid was triturated with 10 ml of EtOAc, filtered out, washed with EtOAc,
cthyl ether and dried on air. Yield 0.710 g¢. MS: 331.2. TH NMR (500 MHz, DMSO) 8 8.26 (s,
1H), 8.20 (s, TH), &.11 (s, 1H), 7.96 (s, 1H), 5.76 (dt,.J = 13.1, 6.6, 1H), 4.62 (q, /= 5.6, 4H),
1.50 (d,.J = 6.6, 6H).

W

Example 23: Methyl 4-hydroxy-3-(1H-imidazol-2-y)benzoate 23

Following the procedure in Example 22, methyl 3-formyl-4-hydroxybenzoate was coupled with

10 cthanal and ammonia to give 23. Yicld 78%. MS(ESI+): 219.1
Example 24: Methyl 5.6-dihvdrobenzolf]imidazo{1,2-d}]|1.4]oxazepine-10-carboxyvlate 24

Following the procedure in Example 17, 23 rcacted with 1.2-dibromocthanc to give 24, Yield

76%. MS(ESI+): 245.0. TH NMR (400 MHz, CDCI33 3 9.21 {(d,./J=2.2, 1H), 7.91 (dd, .J = 8.6,

22,IHL 7204, =48, 1H)L7.05(d. /=86, 1H), 7.00 (d. J= 0%, 1H), 4,53~ 448 (m, 2H),
15 443 -439(m, 2H). 3.91 (d./ = 5.9. 3H).

Example 25: Methyl 2.3-diiodo-5,6-dihvdrobenzo|flimidazo[1.2-d}[1,4]oxazepine-10-

carboxviate 25

A mixture of 24 (2670 mg. 9.29 mmol) and NIS (5230 mg. 23.2 mmol) in 100 ml of DMF was
heated at ¥0°C for 3 hr. The mixture was mixed 300 ml of water and extracted 3x120 ml of

20 DCM. The combined organic extracts were washed with 3% aqg sodium bicarbonate, 2x50 ml of
10% aq sodium thiosulfate , water, brine, dried over MgSO4 and concentrated in vacuum to a
small volume. The precipitate was filtered, washed with DCM and dried in vacuum. Yield 3.86 ¢
(R4%). MS 497.0. TH NMR (500 MHz. CDCI3) 6 9.12(d, J= 2.0, 1H), 7.93 (dd. J = 8.6, 2.1,
TH). 7.05(d, J = 8.6, 1H), 4.55- 4.46 (m, 2H), 4.3¥ (dd, .J = 5.0, 2.9, 2H)., 3.92 (5. 3H).

25  Example 26: Methyl 2-iodo-5.6-dihyvdrobenzo|flimidazo[1,2-d}|1.,4]oxazepine-10-carb-

oxylate 26

Following the procedurce in Example 19, 25 was converted to 26. Yield 95%. MS(ESI+): 370.9.
TH NMR (400 MHz, CDCI3) 6 9.15(d, /= 2.1, 1H), 7.92 (dd. J = 8.6, 2.2. 1H), 7.08 (s, 1H),
7.04 (1, =79, TH). 4.48 (dd.J = 9.5, 5.5, 2H). 4.40 (dd, /= 9.4, 5.5, 2H), 3.92 (s, 3H).
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Example 27: Methyvl 2-cvano-3,6-dihvdrobenzo|{]imidazo|1,2-d}|{1,4]oxazepine-10-carb-

oxylate 27

2-lodo-5,6-dihydrobenzo[flimidazo[1,2-d]{ 1,4 Joxazepine-10-carboxylate (370.1 mg, 1.0 mmol)
and copper cyanide (268.6 mg, 3.000 mmol) were mixed in & ml of DMF. The reaction was
microwaved on 200 watts. 150°C, for 40 min. The reaction mixture was partitioned between 25
ml of 5% ammonia in water and 25 m! of EtOAc. The aqueous layer was additionally extracted
with 3x20 mi EtOAc, combined extracts were washed with water, brine and dried over MgSOy to

afford 225 mg of 27. Yield 81%. (MS: 270.0).

Example 28: Methyl 2-carbamoyl-5,6-dihydrobenzo{flimidazo[1,2-d][1,4}oxazepine-10-

carboxylate 28

27 (220 mg, 0.82 mmol) was dissolved in 4.0 ml of DMSO and treated with a solution of
potassium carbonate (136 mg, 0.9%0 mmol) in water (1,60 mL, 88.8 mmol). After cooling at
0°C. hydrogen peroxide (0.751 mL., 9.80 mmol) was added slowly. The mixture was stirred at
RT for 2 hr. The mixture was diluted with20 mi of water and extracted with EtOAc (3x20 ml).
The organic cxtracts were washed with 5% sodium thiosulfate, sat. NaHCOx, brine, dried over

sodium sulfate and concentrated o give 180 mg (77%) of crude 28. MS(ESI+): 288.0.

Example 29: Methyl 2-((dimethvlamino)methylenecarbamoyl)-5,6-dihyvdrobenzo|f}-

imidazo{1,2-d][1,4]oxazepine-10-carboxylate 29
Following the procedure in Example 21, 28 was converted to 29 Yield 82%. MS(ESIH+Y: 343.1

Exampie 30: Methyl 2-(1-(2-chlorophenyl}-1H-1,2 4-triazo}-5-yI)-5.6-dihydrobenzo-

[fjimidazo}1,2-d}{1,4joxazepine-1(-carboxylate 30

Following the procedure in Example 22. 29 was coupled with 2-chlorophenythydrazine hydro-

chloride to give 30. Yicld 59%. MS(ESI+): 422.1

Example 31: 2-(1-(2-chlorophenvl}-1H-1.2.4-triazol-5-y1)-5.6-dihydrobenzo|flimidazo-

{1.2-d}!1,4]oxazepine-16-carboxvlic acid 31

Following the procedure in Example 12, 30 was hydrolyzed to give 31. Yield 75%. MS(ESI+):
408.1
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Example 33: 9-Brome-5,6-dihydrobenzo{fiimidazo|1,2-d}[1,4]oxazepine-2-carbaldehyde
33

Ethylmagnesium bromide in ethyl cther (3.0 M, 3.472 mL) was added dropwise to a solution of
9-bromo-2-iodo-5.6-dihydrobenzo[ flimidazo[1,2-d]{ 1.4]Joxazepine (1173 mg. 3.000 mmol) in 20
ml of THF at -30°C. The mixture was stirred at this temperature for 20 min and allowed to warm
to 15°C. The mixture was cooled to -25°C again and DMF (929.2 ul., 12.00 mmol} was added.
The mixture was left for 18 hr. The mixture was quenched with sat. aq. NH4Cl and extracted
with EtOAc. The organic extracts were washed with water, brine, dried over MgSO; and

concentrated in vacuum, Yield 0.92 g. MS: 293.1

Example 34: 9-Bromo-2-(4-methyl-1H-imidazol-2-yl)-5,6-dihydrobenzo|f]imidazo|1,2-d]-

[1.4]oxazepine 34

Ammonia in water (16.0 M, 0.819 mL) was added to a solution of 33 (640 mg. 2.2 mmol) and
pyruvaldehyde (0.787 ¢, 4.37 mmol} in methanol (17 mL, 420 mmol) and THF (6 mL, 70 mmol).
Afier 1 hr the same amount of pyruvaldehyde and 16.0 M of ammonia in water were added again,
The mixture was stirred for 2 h, concentrated in vacuum and the residue partitioned between
EtOAc and water. The organic extract was washed with water, brine, dried over MgSOy and
concentrated. The residue was purified on 4 g silica column using EtOAc gradient m DCM.

Weight 0.417 g. MS: 344.9.

Example 35: 9-Brome-2-(1 H-imidazol-2-v1)-5,6-dihvdrobenzo{flimidazo|{1.2-d}[1,4}ox-

azepine 35

Ethancdial (0.689 mL, 6.01 mmol) and 16.0 M of Ammonia in water (1.50 mL) were added to
33 (550 mg, 1.5 mmol) in methanol (30.0 mL, 742 mmol). After 1 hr, additional quantity of
cthanedial and ammonia were added and the mixture was stirred for 4 hr. The mixture then was
concentrated in vacuum and partitioned between 0.5 N HCl and EtOAc. The organic extract was
discarded. the acidic aqueous basified by carcful addition of sat. NaHCOx. The mixture was
extracted with EtOAc, the organic extracts were washed with water, brine, dried and concen-
trated. The residue was triturated with DCM to produce a precipitate which was collected,

washed with cold DCM and dried to give 35. MS: (ESI+) = 331.2

Example 36: 9-Bromo-2-(1-isopropvi-1H-imidazel-2-vl)-5,6-dihydrobenzo|flimidazo-
[1.2-d}|1.4]oxazepine 36
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To a solution of 35 (0.237 g, 0.716 mmol} and cesium carbonate (0.280 g, 0.859 mmol) in DMF
(4.74 mL, 61.2 mmol) was added 1sopropy! iodide (0.0859 mL., 0.859 mmol). The rcaction was
stirred 18h at 50°C. The reaction was quenched with water then extracted EtOAc 2x. The crude

product was purified to give 36. MS: (ESI+) = 373.1
Example 37: Methyl 3-hydroxy-4-(1H-imidazol-2-yl)benzoate 37

4-Formyl-3-hydroxybenzoic acid (5 g, 30 mmol) was suspended in methano! (70 mL) and
treated with thiony! chloride (3.29 mL 45 mmol) dropwise. The mixture was heated to reflux
overnight. Concentrated to dryness. and 50 mL of toluene was added, and concentrated again.
The residue was recrystallized from EtOAc -hexane. A total of 4.8 ¢ (85%) of methyl 4-formyl-
3-hydroxybenzoate was obtamed.

A mixture of methyl 4-formyl-3-hydroxybenzoate (4.8 g, 27 mmol), 40% aqueous solution of
cthanedial (11.6 g, 79.93 mmol) and 50% aqueous ammonia (6.8 g, 399 mmol) in methano! (50
mL) wag stirred for 2 hr or longer until the reaction was done. The solvent was removed by
rotary cvaporation, and the residuc was partitioned between EtOAc and water. The mixture was
filtered to remove the precipitates. pH was adjusted to 5-6 by carcful addition of 1 N HCL The
aqueous layer was cextracted with EtOAc three times. The combined organic layer was washed
with water, brine and dried over MgSO4. The residue was purified by flash chromatography to

vicld 37 as a yellow solid (4 g, 71%)
Example 38: Methyl 5,6-dihydrobenzo|f]limidazo[1,2-d][1,4]oxazepine-9-carboxylate 38

A mixturc of 37 (2.2¢g, 10 mmol), 1.2-dibromocthane (3.12 mL, 36 mmol) and cesium carbonate
(13.14 g, 40 mmol) in DMF (100 mL) was heated at 90°C for 12 hr. The mixture was filtered,
the mother liquor was concentrated in vacuo, and the residuc was partitioned between water and
EtOAc. The suspension was filtered and the solid was pure byproduct. The organic layer was

washed with water, brine and dricd over MgSQO4 and concentrated to give crude 38 (2 g. 80%).
Example 38a: 10-Bromo-5,6-dihydrobenzo{flimidazo{1.2-d]|[1,4]oxazepine 38a

To a solution of 10-bromo-2-iodo-5.6-dihydrobenzo[flimidazo[1.2-d][1.4]Joxazepine (9 ¢, 20
mmol} in THF (40 mL) was added cthylmagnesium bromide in ethyl ether (22 mL) at -20°C.
The mixfure was allowed to warm to RT and in 1.5 hr the completion was shown by LCMS. The

rcaction mixture was poured into 10% NHiCland extracted by EtOAc. Organic layer was
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washed by brine, dricd by MgSO, and concentrated. The crude was purified by Isco
chromatography to afford 38a. LC/MS (ESI+): m/z 265 (M+H).

Example 38b: 10-(2-fluoropyridin-3-yI)-5,6-dihvdrebenzo|flimidazo{1,2-d}| ,4]oxazepine
38b

To 38a (140 mg, 0.53 mmol) in DMF (20 mL) and water (2 mL) was added 2-fluoropyridine-3-
boronic acid (89 mg, 0.632 mml), potassium acetate (207 mg. 2.11 mmol) and tetrakis(triphenyl-
phosphinc)palladium (30 mg, 0.0264 mmol). The reaction mixture was degassed for 5 min, and
heated at 100°C overnight. LCMS showed desired product peak. The reaction was allowed to
cool to RT, diluted with EtOAc, and filtered through a thin pad of Celite®. The filirate was
washed with water followed by brine, dried over MgSQO, and concentrated. The crude residue

was purified by Prep HPLC to provide 38b. LC/MS (ESIH): m/z 282 (M+H)

Example 38c¢: 3-(5,6-dihydrobenzolflimidazo|1.2-d]|{1,4Joxazepin-10-yl)pyridin-2(111)-one
38¢

To a solution of 38b (100 mg, 0.4 mmol) in DME (4 mL) was added 10% aqucous HCI (4 mL).
The reaction was allowed to stir and heated at 80°C overnight. The reaction was allowed to cool
to RT and concentrated under reduced pressure. The crude was purificd by Prep HPLC to
provide 38c. LC/MS (ESI+): nvz 280 (M~H). 'H NMR (500 MHz. DMSO) 6 11.73 (s, 1H},
BI71(d.J=23,1H), 7.72 - 7.50 (m, 1H), 747 - 7.21 {m, 1H), 7.15 - 6.86 (m, 2H), 6.29 (t,./ =
6.6, 1H), 4.44 (d. J = 6.1, 4H).

Example 38d:4-(5,6-dihvdrobenzo{flimidazo|1.2-d]{1.4]oxazepin-10-yDpyridin-2(1 H)-one
38d

Following the procedures of Examples 3¥a-c, 38d was prepared. LC/MS (ESI=): m/z 280 (M+H).
H NMR (500 MHz, DMSO} 0 870 (d,J=2.5, I1H), 7.59 (dd. /= 8.5. 2.5, 1H). 7.45(d. J = 6.8,
TH). 7.35 (s, 1H)Y. 7.09(dd, /= 16.9,4.7, 2H). 6.57 - 6.36 (m. 2H). 4.47 (dd. J =11 .6, 5.6, 4H).

Example 38e: 5-(5,6-dihydrobenzo|flimidazo|1,2-d][1.4]oxazepin-10-vlpvridin-2(1H)-one
38e

Following the procedures of Examples 38a-c, 38e was prepared. LO/MS (ESIH): miz 280 (M+H).
"H NMR (500 MHz, DMSO) 8 848 (s, 1H), 8.03 (s, 1H). 7.94 (s, 1H), 7.83 (d. J = 10.%. 1H),
7.77(d.J=8T, 1H), 721 (d, /= 8.7, ZH). 6.46 (d../ = 9.8 1H), 4.65 (dd. ./ = 24.3, 4.8, 4H).
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Example 39: Methyl 2,3-diiodo-5,6-dihvdrobenzofflimidazo|1,2-d}{1,4]oxazepine-9-

carboxylate 39

A mixture of 38 (2 g, & mmoly and NIS (9.2 ¢, 41 mmol) in DMF was heated at 80°C overnight.
The mixture was diluted with EtOAc and water. The thick suspension was filtered through a
glass filter. The solid was washed with EtOAc, then further diluted with THF, and dried over
MgS0O;. LCMS indicated that this solution contained pure product. The brown solution was
washed with 10% sodmm thiosulfate, water, brine dried over MgSO; and concentrated to small

volume. The precipitate was filtered and dried to give 39 (3.4 g, 1% yield).

Example 40: Methyl 2-iodo-5,6-dihydrobenzo|flimidazo|1,2-d|{1,4]oxazepine-9-carb-

oxvlate 40

Fresh cthyl magnesium bromide in ethyl ether (3.0 M 1.1 mL) was added dropwise to a sus-
pension of 39 (1.1 g, 2.2 mmol) in THF at -15°C. The mixture was stirred and monitored using
LC/MS. After 1 hr, there was no remaining starting material and the reaction was pourcd into
sat. NH4Cl and extracted with EtOAc. The organic extracts were washed with water, brine, dried

over MgSOy and concentrated. At the end of this process, 0.7 g (80%) of 40 was obtained.

Example 41: Methyl 2-cvano-5,6-dihvdrobenzo}flimidazo{1,2-d][1,4]oxazepine-9-carb-

oxyiate 41

40 (740, 2.3 mmol) and copper cyanide (537 mg, 6.9 mmol) were mixed in DMF (8 mL). The
reaction was microwaved on 200 watts, 130°C for 40 min. The reaction mixture was partitioned
between 13% ammonia in water and EtOAc. The aqucous layer was extracted with EtOAc three
times, combined organic extracts were washed with water, brine and dried over MgSOy4 to

produce 0.46 g (74% yield) of 41.

Example 42: Methyl 2-carbamoyl-5,6-dihvdrobenzo|flimidazo{1,2-d][1,4]oxazepine-9-

carbexvlate 42

41 (0.46¢, 1. 7mmol) was stirred with potassium carbonate (469 mg, 3 4mmmol). water (1.2 mL)
and hydrogen peroxide (408 mg, 6 mmol) in DMSO (7 mL) for 4 hr. The mixture was diluted
with 70 mL of water and extracted with EtOAc. EtOAc solution was washed with water, 5%

Na,S,0,, watcr, brine, dried over MgSO, and concentrated under vacuum to give 42 (0.37 g).

Example 43: 9-bromo-5.6-dihvdrobenzo{flimidazo{1,2-d|[1,4]oxazepine-2-carboxamide 43
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Step 11 S-bromo-2-(1H-imidazol-2-yl)phenol

4-Bromo-2-hydroxybenzaldehyde (1.0 g, 5 mmol), 40% aqueous solution of cthanedial (3.6 g,
24 87 mmol) and 50% aqueous ammonia (2.5 g) in methano! (20 mL) was stirred for 2 h or
longer until the reaction was done. The solvent was concentrated by rotary evaporation and the
residue was partitioned between EtOAc and water. The mixture was filtered to remove the
precipitate. pH was adjusted 1o 5-6 by carcful addition of I N HCL The aqueous layer was
extracted with EtOAc three times. The combined organic layer was washed with water, brine
and dried over MgSO.. Purificd by 1ISCO chromatography (30% EtOA¢/DCM) yielded 3-

bromo-2-(1H-imidazol-2-ylphenol as yellow solid 0.9 g

Step 2:  9-bromo-5.6-dihydrobenzo{flirmdazo{1,2-d1{ 1.4 Joxazepine

A mixture of 5-bromo-2-(1H-imidazol-2-yliphenol (0.9 g, 4 mmol), 1,2-dibromoethane (1.3 mL,
15 mmol) and cesium carbonate (4.9 g, 15 mmol) in DMF (20 mL) was heated to 90°C for 12 h.
The mixture was partitioned between water and EtOAc¢. The organic layer was washed with
water, brine and dried over MgSQOy and concentrated to give 9-bromo-5,6-dihydrobenzo|f]-

imidazo{1.2-d}[1.4Joxazepine (0.8 g).

Step 3¢ 9-bromo-2,3-diiodo-5,6-dihydrobenzof flimidazo[1.2-d][ I 4 Joxazepine

A mixture of 9-bromo-35,6-dihydrobenzo| flimidazo[1.2-d}{ I 4]Joxazepine (0.8 ¢, 3 mmol} and
NIS (1.87 g, 8.3 mmol) in DMF was stirred at RT for 48 h. The mixture was diluted with EtOAc,
washed with 5% sodium bicarbonate, 10% sodium thiosulfate, water and brine and the organic
layer was dried over MgSOy and concentrated to a solid residue. Purified by ISCO chromatogra-
phy (30% EtOAc/Heptane} viclded 9-bromo-2.3-dilodo-5.6-dihydrobenzo[f]imidazo{1.2-d]-

[1.4Joxazepme 1.2 ¢

Step 4. 9-bromo-2-i0do-3.6-dihydrobenzo|flimidazo[ 1.2-d][ .4 Joxazepine

A 3.0 M solution of ethylmagnesium bromide in ethyl ether (1.1 mL) was added dropwise to a
suspension of 9-bromo-2,3-diiodo-5,6-dihydrobenzo| flimidazo[1.2-d][ 1 4Joxazepine (1.1 ¢. 2.2
mmol) in THF at -15°C. The mixture was stirred and followed by LC/MS. After 1 hr. there was
no starting material left and the reaction was poured into sat. NHCl and extracted with EtOAc.
The organic extracts were washed with water, brine, dried over MgSO, and concentrated. The
crude residuce was purified by flash column chromatography to provide 9-bromo-2-iodo-35,6-

dihydrobenzo{flimidazo|1.2-d}} 1.4 Joxazepine as white solid (0.7 ¢).

Step 5t
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9-Bromo-2-iodo-5,6-dihydrobenzo{ flimidazo[1,2-d][ 1,4]oxazepine (1.5 g, 3.8 mmol) and bis(tri-
phenylphosphine) patladium(I!y chloride (142 mg, 0.202 mmol), DMF (45 mL) and hexamethyl-
disilazane (4.34 mL, 20.6 mmol) were mixed. The entire solution was purged with a CO balloon
and sealed with the CO balloon attached. The reaction flask was heated at 70°C for 2 h. LO/MS
indicated clean conversion. Cooled to RT and poured into 1 N HC1 (30 mL). Stirred for 5 min

and ncutralized with sat. aq. NaHCO: soln. Extracted three times with EtOAc. dried over MgSOy,
filtcred and concentrated in vacuo. Triturated with IPA and the solids were collceted after filtra-
tion and EtOAc wash. This provided 734 mg (62% yicld) of 43 as a tan solid. LC/MS (ESI+):
m/z 310 (M=H). "H NMR (400 MHz, CDCL) 3 8.36 (d,J = 8.5, 1H). 7.63 (s, 1H), 7.24 (dd, ./ =
7.2,4.2, 1H). 7.09 ~ 6.99 (m, 1H), 4.51 — 4.36 (m. 4H).

Example 44: 9-bromo-N-formyi-5.6-dihvdrobenzo{flimidazo{1.2-d{{1 4loxazepine-2-

carboxamide 44

9-Bromo-2-iodo-5,6-dihydrobenzo{ flimidazo[1.2-d]{ 1,4] oxazepine (10 g, 25.6 mmol) was
heated in formamide (200 mL) with Pd(dppf)Cl; (0.94 g, 1.28 mmol) and DMAP (3.13 g, 25.6
mmol) under CO balloon at 70°C for 2.5 h. The mixture was cooled to RT, diluted with EtOAc
and filtered. The resulting precipitate was dried to obtain 44 (6.7 g, 78 %). 'H NMR (DMSO-d..
400 MHzy: § 11.10 (d, J= 9.6 Hz, 1H), 9.21 (d,.J= 9.6 Hz, 1H), 8.53(d,./= §.8 Hz. 1H), 8.24 (s,
1H). 7.34-7.28 (m, 2H), 4.53-4.50 (m, 4H). LC-MS: (ESI, m/z) = 336 [M+H]’

Example 46: 8-Bromo-4,5-dihvdro-6-oxa-1,3a-diaza-benzo{e]azulene-2-carboxylic acid |1-

dimethylamino-eth-(E}-viidene|-amide 46

To a solution of 81 (0.280 g, 0.000909 mol} m toluenc (5 mL) was added dimethylacetamide-
dimethyiacetal (0.405 mL, 0.06273 mol) . The solution was stirred at 93°C for 4h. The tolucne

was removed m vacuo to give 46. MS(ESI+) 377.1/379.1.

Example 47: [5-(8-Bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[e]azulen-2-yl)-1-isopropyl-

FH-{1.2,4{triazol-3-vlj-carbamic acid tert-butvl] ester 47

Step 11 X-Bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[clazulene-2-carboxylic acid methyl
ester

%-Bromo-2-i0do-4.5-dithydro-6-oxa-1,3a-diaza-benzo[clazulene (6.000 ¢, 0.01534 mol) followed

by palladium acctate (0.1722 g, 0.0007672 mol) and 4.5-bis(diphenylphosphine)-9.9-dimethyl-

xanthene {0.8879 ¢, 0.001534 mol} were added sequentially to 2 dry nitrogen-filled flask. De-



10

et
LN

to
L2y

WO 2011/036280 PCT/EP2ZOTH/064208

-185-

gassed TEA (180 mL. 1.3 mol) and methanol (60 mL) were added, and the recaction mixture was
thoroughly purged with a carbon monoxide balloon for about 3 min. Two carbon monoxide
balloons were fixed to the flask and the reaction was heated to 50°C for 3 hr. The reaction was
purged with nitrogen, concentrated in vacuo, and dry loaded onto silica gel. The crude was
purified by flash chromatography (40-100% EtOAc in hexanes followed by 5-15% MeOH in
DCM) to give &-bromo-4,5-dihydro-6-oxa-1.3a-diaza-benzo[clazulene-2-carboxylic acid methyl

ester (4.242 ¢} as a light brown solid. MS(ESI+) 323.0/325.0

Step2: 8-Bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[elazulene-2-carboxylic acid

To a solution of 8-bromo-4.5-dihydro-6-oxa-1,3a-diaza-benzo[cjazulene-2-carboxylic acid
methy! ester (1.000 g, 0.003095 mol) in THF (7.50 mL) and water (4.5 mL) was added hithium
hydroxide (0.2964 g, 0.01238 mol). The recaction was stirred at 45°C for 2h. The mixture was
acidified to pH=1 with 2N HCL The resulting precipitate was filtered and rinsed with cold water
to obtain 8-bromo-4.5-dihydro-6-oxa-1,3a-diaza-benzo{clazulene-2-carboxylic acid (860 mg) as
an off-white solid. MS(ESI+) 309.0/311.0

Alternatively, to a solution of 8-bromo-2-iodo-4.5-dihydro-6-0xa-1,3a-diaza-cnzo[clazulene (10
2. 25.6 mmol) in THF (120 mL) at -78°C was added nBuLi (19.2 mL, 1.6 M in hexanes, 30.7
mmol} at such a rate that Ty, < -73°C. During the addition the purple colour faded and a tan
precipitate formed. The reaction mixture was stirred at -78°C for 20 min. CO; gencrated from
dry-ice and passed over drying silica was bubbled through the reaction for 30 min. The tempe-
rature rosc to -55°C before dropping back to -78°C. A thick precipitate formed quickly during
the addition of CO,. The reaction was stirred at -78°C for 1h. The reaction was quenched by
pouring onto 20 mL water (CARE:effervescent). The mixture was allowed to warm to RT. The
pH of the mixture was adjusted to ~pH 8 by addition of saturated aqueous NaHCO+ and the
aqueous layer washed with EtOAc. The aqueous fraction was collected and the pH adjusted to
~pH 4 by addition of AcOH. The precipitate formed was coliccted by filtration, washed with
water and dried in vacuo to give 8-bromo-4,5-dihydro-6-oxa-1.3a-diaza-benzo|clazulenc-2-
carboxylic acid as a beige solid (4.38 ¢, $3%). "H NMR (400MHz, do-DMSO) .31 (1H. d. ./ =
8.5 Hz), 798 (1H. s), 7.32(1H. dd. /= 8.5. 2.2 Hz). 7.27 (1H, d,.J = 2.2 Hz), 4.51-4.47 (4H, m).
LCMS: Ry = 3.67 min. M+H' = 309/311 (40%), M~Na' = 323/325 (100%). '"H NMR showed

product to contain ~3% 8-iodo-4.5-dihydro-6-oxa-1.3a-diaza-benzo[e]azulene-2-carboxylic acid.

Step 3: {[{E}-8-Bromo-4,5-dihydro-6-oxa-1.3a-diaza-benzofejazulene-2-carbonylimino -

methyithiomethyl}-carbamic acid tert-butvl ester
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To a solution of R-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[e¢)azulene-2-carboxylic acid
(0.839 g, 0.00271 mol) and oxalyl chloride (2M in DCM, 1.36 mL, 0.002714 mol), in DCM
(16.70 mL) under nitrogen atmosphere was added 1 drop of DMF. The solution was stirred at
RT for 2h. The reaction was concentrated in vacuo and the acid chloride was redissolved in
DCM (9.0 mL). The solution was added dropwise to a solution of N-tertbutoxycarbonyl-S-
methylpscudothiourca (0.5164 g, 0.002714 mol) and TEA (1.173 mL, 0.008414 mol) in DCM
(9.0 mL). The reaction was stirred at RT for 1.5h. DCM and water were added and the mixture
was extracted 3x with DCM. Saturated sodium carbonate was then added and the mixture was
extracted with chloroform. The organic layers were combined and concentrated. The product
was redissolved in DCM and methanol and filtered. The filtrate was collected. concentrated and
dry loaded onto silica gel and purified by flash chromatography (0-15% McOH in DCM) to give
{{(E)-8-bromo-4,5-dihydro-6-oxa-1.3a-diaza-benzo[clazulene-2-carbonylimino J-methyithio-

methyl}-carbamic acid tert-buty! ester (658 myg) as an off-white solid. MS(ESI+) 481.0/453.0

Step 4:

To a solution of {{(E)-8-bromo-4.5-dihydro-6-oxa-1 3a-diaza-benzofelazulene-2-carbonyl-
imino -methylthiomethyl} -carbamic acid tert-butyl ester (0.638& g, 0.00137 mol} in DMF (7.30
mL} was added N N-diisopropylethylamine (0.9524 miL, 0.005468 mol) then 1sopropythydrazine
hydrochloride (0.2267 ¢. 0.002050 mol). The rcaction was stirred at RT for 4h. Water and DCM
were added and the mixture was extracted 3x with DCM. The organic layers were combined,
dried with MgSQOy and concentrated. The crude was purified by flash chromatography (0-10%
McOH in DCM) to give 47 (642 mg) a sticky light yellow solid. The material was carricd
forward without any further purification. MS(ESI+) 489,1/491.1

Example 48: §-Bromo-2-(2-isopropvl-S-methvl-2H-[1.2 4]triazol-3-v1)-4,5-dihvdro-6-oxa-

1.3a-diaza-benzolejazulene 48

To a solution of 46 (0.340 g. 0.0060901 moly in acctic acid (3.0 mL, 0.053 mol) was added
isopropythydrazine hydrochloride (0.1196 g, 0.001082 mol) . The rcaction was heated to 95°C
for 3h. The acctic acid was removed in vacuo and the product was loaded as a solid onto silica
and purificd by flash chromatography (0-10% McOH in DCM) to give 48 (293 mg) as an orange
solid. MS(ESI+) 388.1/390.1

Alternatively, 48 was prepared whereby a mixture of 4-bromo-2-fluoro-benzamidine

hvdrochloride (5.67 g. 22.3 mmol). potassium hvdrogen carbonate (8.95 g, 89.4 mmel), THF (45
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mL) and water (10 mL) was heated to reflux and a solution of 91 (5.5 g, 22.3 mmeol) in THF (15
mL) added dropwise. The reaction mixture was heated at reflux for 18h before removal of
volatile solvent in vacuo. The resultant suspension was filtered and the residue triturated in hot
dicthyl ether to give 5-[2-(4-bromo-2-fluoro-phenyh)-1H-1midazol-4-yl]- 1 -isopropyl-3-methyl-
TH-[1,2.4)triazole as an off-white solid (6.4 ¢, 79%). 'H NMR 400MHz (DMSO-d.y6: 7.97 (1 H,
t,J =830 Hz), 781 (1 H. ), 7.76 (1 H, dd, J = 10.6%, 1.92 Hz), 7.58 (1 H, dd, ] = 8.42, 1.93 Hz),

A suspension of 5-{2-(4-bromo-2-fluoro-phenyl)- 1 H-imidazol-4-yi}- I -isopropyl-3-methyl-1H-
[1.2.4}triazole (2.9 ¢, 7.96 mmol) in toluene (50 mL)Y was treated with cthylene carbonate (25
mL) and heated at reflux for Sh. The cooled reaction mixture was diluted with DCM and passed
through a pad of silica cluting with DCM, then 20% methanol in DCM. Methanolic fractions
were combined and concentrated in vacuo to give a pale tan solid. The solid was triturated in
dicthyl ether to give 2-[2-(4-bromo-2-fluoro-phenyl}-4-(2-1sopropyl-S-methyl-2H-{1.2.4]triazol-
3-yh)-imidazol-1-vl]-cthanol as a white solid (2.3 g. 71%). LCMS: Ry = 2.85 min, [M+H] =
408/410. "H NMR 400MHz (CDC13) 3: 8.16 (1 H, s), 7.67-7.20 (3 H, m), 5.83 (1 H, m), 4.05 (2
H,t,J=510Hz2), 3922 H,t,J=510Hz), 244 (3 H. $). 1.50 (6 H. d. J = 6.65 Hz).

A suspension of 2-{2-(4-bromo-2-fluorc-phenyi-4-(2-isopropyl-S-methyl-2H-[ 1.2 4 }triazol-3-
vij-imidazol-1-yl]-cthanol (2.3 g, 5.6 mmoly in DMF (50 mL) was treated with sodium hydride
(60% dispersion, 247 mg. 6.2 mmol) portionwise over 5 min and the mixture stirred at RT for 1h.
The reaction was quenched by the slow addition of water (200 mL). The precipitate formed was
filtered off, washed with water to give 48 as a white solid (1.64 g, 33%). LCMS Ry = 3.43 min,
[M=H]" = 388/390. "H NMR 400MHz (CDC1:j &: 37 (1 H. d. J = 8.61 Hz), 7.70 (1 H, 5). 7.26-
7.25 (2 H, m}, 5.87-5.86 (1 H. m), 4.50-4.48 (2 H, m), 4.46-4.42 (2 H, m), 242 (3 H, s), 1.57 (6
H.d. }=6.64 Hz)

Example 49: 9-Bromo-4,5-dihvdro-2H-6-0xa-1,2-diaza-benzo|ejazulene 49

Step I: 7-Bromo-3.4-dihydro-2H-benzo[bloxepin-5-one

To a stirred solution of 5°-bromo-2"-hydroxyacctophenone (10 g, 46.5 mmol) in methyl cthyl
ketone (100 mL) weas added KoCO: (13.5 ¢, 97.7 mmol) followed by 1.2-dibromocthane (20 miL,
2325 mimol). The reaction mixture was heated at a mild reflux temperature for 16h then cooled
to RT. The reaction mixturce was filtered and then concentrated in vacuo. The resultant residue
was dissolved in diethy! ether! EtOAc (4:1. 500 mL) and the precipitated solid was removed by

filtration. The filtrate was washed with 2 N NaOH (100 mL) and the organic portion was dried
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over Na,SOy and concentrated in vacuo to give 1-{5-bromo-2-(2-bromo-cthoxy)-phenyli-
cthanone (8.07 g, 55%) which was used in the subsequent step without further purification.

To a slurry of NaH (60% dispersion in mineral oil) (1.48 g, 37.1 mmol) in THF (50 mL) at RT
was added [5-bromo-2-(2-bromo-cthoxy)-phenyl]-ethanone (8.07 g, 25.1 mmol). The reaction
mixture was slowly heated to reflux and allowed to stir for 20h. The solvent was removed i
vacuo and the residue subjected to flash chromatography (8102, 4:1 EtOAc/petroleum cther) to
give 7-bromo-3,4-dihydro-2H-benzo[bloxepin-3-one as a vellow oil (4.22 ¢, 70%). 'H NMR
(CDCL) 8 2.15-2.29 (2H, m), 2.89 (2H,t, J = 7.0 Hz), 424 (2H. ¢, ] = 6.6 Hz), 6 97 (1H, d, J =
8.8 Hz), 7.50 (1H, dd. J = 2.6, 8.1 Hz), 7.87 (1H. d, J = 2.6 Hz).

Step2:  7-Bromo-4-]1-dimethylamino-meth-(E)-ylidenc]-3.,4-dihydro-2H-benzo[b}-oxepin-5-
one
7-Bromo-3.4-dihydro-2H-benzo[bloxepin-5-one (10.0 g, 41.5 mmol) in dimethylformamide di-
methylacetal (100 mL) was heated at 110°C for 18h. The reaction was allowed to cool to RT
and cyclohexane (100 mL)y was added. The resulting solid precipitate was collected by filtration,
washed with cyclohexane and then dried under vacuum at 40°C to yicld 7-bromo-4-[1-dimethyl-
amino-meth-(E)-ylidene]-3.4-dihydro-2H-benzo[bl-oxepin-5-one as vellow crystals (8.19 g,
67%). "HNMR & (ppmy(CDCly: 783 (1 H. d, 1 =250 Hz), 7.74 (1 H, s), 746 (1 H, dd. ] =
8.51,2.58 Hz), 6.88 (1 H. d. J=8.52 Hz), 4.27-4.19 (2 H, m), 3.14 (6 H. $), 2.76-2.69 (2 H, m).

Step 3:
To a suspension of -bromo-4-{ 1 -dimethylamino-meth-(E)-ylidenc]-3.4-dihydro-2H-benzo[b)-
oxepin-3-one (8.19 g, 27.7 mmol) in cthanol (100 mL) was added powdered hydrazine dihydro-
chloride (5.81 g, 55.3 mmol) at RT and the mixture stirred for 3h. The rcaction mixture was
concentrated to near dryness in vacuo and isopropy! alcoho! (200 mL) and water (100 mL) added.
The resultant mixture was heated at reflux for 3h then allowed to cool to RT. The mixture was
concentrated in vacuo to remove the volatile solvent then diluted to 400 mL with water. The
resulting solid precipitate was collected by filtration, washed with water and dried under vacuum
at 40°C to yicld 49 as a pale vellow solid (7.8 g, 106%). 'H NMR 6 (ppm)}(CDCl:): 8.27 (1 H, d.
=245 Hz). 759 (1 Hos) 7.32 (1 H, dd. J = 864, 2.41 Hz), 6.94 (1 H. d. ] = 8.64 Hz), 4.34-
428 (2 H.m), 3.15-3.09 (2 H. m).

Example 50: 8-Bromo-4.5-dihvdro-2H-6-0xa-1,2-diaza-benzo|ejazulene 50
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Step 11 &-Bromo-4-{ 1-dimethylamino-meth-(E)-ylidene]-3,4-dihydro-2H-benzo{bl-oxepin-3-
one
8-Bromo-3,4-dihydro-2H-benzo[bloxepin-5S-one (5.0 g, 20.7 mmol) in dimethylformamide di-
methylacetal (15 mL) was heated at 110°C for 18h. The reaction was allowed to cool to RT and
cyclohexane (20 mL) was added. The resulting solid precipitate was collected by filtration,
washed with cyclohexane and then dried under vacuum at 40°C to yield 8-bromo-4-[1-dimethyl-
amino-meth-(E }-vlidenc]-3,4-dihvdro-2H-benzo[bl-oxepin-5-one as yellow crystals (5.32 ¢,
86%). '"H NMR 8 (ppm}(CDCl:)y: 7.73 (1 H, s). 7.61 (1 H, d. J =8.29 Hz), 7.29 (1 H, dd, J = .29,
1.94 Hzy, 718 (1 H.d. J = 1.91 H2), 4.28-4.21 (2 H, m). 3.14 (6 H. 5), 2.77-2.70 (2 H, m).

Step 2:

To a suspension of &-bromo-4-[ I-dimethylamino-meth~(E)-ylidene]-3,4-dihydro-2H-benzo-
[bloxepin-5-one (5.32 ¢, 17.9 mmol) in 1sopropy! alcohol (50 mL) was added powdered
hydrazine dihydrochloride (3.77 ¢, 35.9 mmol) at RT. then the mixture stirred for 2h. The
reaction mixture was diluted with water (20 mL) and then heated at 100°C for 2h before cooling
to RT. The reaction mixture was concentrated in vacuo to remove the volatile solvent. The
resulting suspension was filtered and the filtrate washed with water and dried under vacuum at
40°C to yicld 56 as a pale yellow solid (4.28 ¢, 90%). "H NMR. & (ppmi(DMSO-d ): 807 (I H, d.
J=852Hz), 7.64 (1 H,5). 7.30-724 (1 Hom), 721 (1 H, d. J=2.07 H2). 424 (2 H, dd, J = 5.63,
4.50 Hz), 3.00 (2 H. t, ] = 5.09 Hz).

Example 51: 8-Bromo-4.5-dihvdro-6-oxa-1,3a-diaza-benzofe]azulene-2-carboxylic acid

amide 51

To a solution of 8-bromo-4,5-dihydro-6-oxa-1.3a-diaza-benzo[elazulenc-2-carboxylic acid (8.27
g, 26.7 mmoly. EDCI (6.66 g, 34 8 mmol). HOBt (4.69 ¢. 34.8 mmol} and ammonium chioride
(4.29 g, 80.2 mmol) in DMF (80 mL) was added TEA (7.49 mL. 533.5 mmol) and the reaction
mixture stirred at 45°C for 1.5h. The reaction mixture was concentrated in vacuo and the residue
triturated with water (250 mL). The precipitated product was collected by filtration and dried in
vacuo at 45°C for 16 h to give 51 as a buff coloured solid (7.67 g, 93%). 'H NMR (400MHz, dg-
DMSO) 840 (1H. d,./=8.7 Hz), 7.80 (1H. s), 7.42 (1H, br &), 7.32 (1H. dd, ./ = 8.7, 2.0 Hz),
727 (1H.d..J=2.1 Hz). 7.15 (1H, br s), 4.50-4.46 (4H. m). LCMS: Ry = 3.07 min. M+H " =
308/310. "H NMR showed product to contain 5% &-iodo-4,3-dihvdro-6-oxa-1 3a-diaza-

benzo[elazulene-2-carboxylhic acid amide.
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Alternatively, a solution of 8-bromo-2-10do-4,5-dihydro-6-oxa-1,3a-diaza-benzo[ejazulene
(10.00 g. 0.02558 mol) in DMF (250 mL) was thoroughly degassed with N». Bis{triphenyl-
phosphine)palladium(Il) chioride (0.807 g, 0.00115 mol) was added followed by hexamethyl-
disilazane (21.58 mL. 6.1023 mol). The solution was flushed with CO for 2 mun and then scaled
with a CO balloon attached. The reaction was heated to 70°C for 2.5 hr. DCM and saturated
NH,4C! were added and the mixture was extracted 4 times with DCM. The organic phases were
combined, dried with MgSQy4 and concentrated. A small amount of 1sopropanol was added and
the mixture was triturated overnight. The mixture was filtered to yield 5.97 g (76 % yield) of 51

as a fine brown powder. MS(ESI+) 308.0/310.0

Example 52: 8-Bromo-2-(2-isopropyl-2H-{1,2 4]triazol-3-v1)-4,5-dihvdro-6-oxa-1,3a-diaza-

benzojejazulene 52

Step ;' R-Bromo-4.5-dihydro-6-oxa-1.3a-diaza-benzofejazulene-2-carboxylic acid 1-di-
methylamino-meth-(Z)-ylhidencamide
To a suspension of 81 (7.67 ¢, 24.9 mmol) in dioxanc {150 mL) was added DMF-DMA (9.92
ml., 74.7 mmol) and the reaction mixture heated at 100°C for 1h. During the reaction the solids
dissolved to give a brown solution. The reaction mixture was concentrated in vacuo and the solid
residue triturated with dicthyl ether (~150 mL). The product was collected by filtration and dried
in vacuo at 45°C for 3h to yicld 8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo{clazulenc-2-carb-
oxylic acid 1-dimethylamino-meth-(Z)-ylidencamide as a buff coloured solid (8.52 g, 94%). 'H
NMR (400MHz, de-DMSO) 8.56 (1H, s). 834 (1H,d. J=8.6 Hz), 7.96 (1H, s}, 7.32 (1H. dd. J
=8.6,2.0 Hz), 7.26 (1H., d,.J = 2.1 Hz), 4.51-4.46 (4H. m). 3.16 (3H, %), 3.08 (3H. 5). '"H NMR
showed product to contain 5% 8-10do-4,5-dihydro-6-oxa-1,3a-diaza-benzofelazulene-2-

carboxylic acid 1-dimethylammo-meth-(Z)-ylidencamide.

Step 2:

To a solution of &-bromo-4,5-dihvdro-6-oxa-1,3a-diaza-benzo[clazulene-2-carb—oxylic acid 1-
dimethylamino-meth-(Z)-ylidencamide m acetic acid was added isopropythydrazine hydro-
chloride. The reaction was heated to 95°C for 3h. The acetic acid was removed in vacuo and the
product was loaded as a solid onto silica and purified by flash chromatography (0-10% MeOH in
DCM) to give 8-Bromo-4.5-dihydro-6-oxa-1,3a-diaza-benzo[elazulene-2-carboxylic acid 1-

dimethylamino-meth~(Z)-ylidencamide.
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Example 533: 1-(2-(tefrahydro-2H-pyran-2-vloxy)ethvl}-4-(tributylstannyl}-1 H-imidazele
53a and 1-(2-(tetrahydro-2H-pyran-2-vioxv)ethyl}-53-(tributvistannvl)-1H-

imidazole 533b

Isopropylmagnesium chloride (iIPrMgCI-LiCl, 4.3 mL of 1.3 M) in THF was added dropwisc to a
solution of 4-iodo- 1 -(2-(tctrahydro-2H-pyran-2-yloxy)ethyl)- 1 H-imidazole (1.50g, 4.66 mmol,
mixturc of regiotsomers) in THF (20 mL, 0.3 mol) at 0°C. The rcaction mixturc was stirred at
0°C for 1 hr. Tributyltin chloride (1.64mL, 6.05 mmol) was added and the mixture warmed to
RT and stirred overnite. The reaction mixture was rotovapped and quenched with water, diluted
with DCM and filtered over Celite®. The aqueous layer was extracted and the crude,
concentrated organic purified by flash column chromatography 50-100% cthylacetate in hexanes.
NMR showed a 2:1 ratio of 53a and 53b (assumed by literature references of similar imidazole

substitutions}. Regiolsomers were not separated.

Example 34: 1-(4-bromo-1H-imidazol-1-yi)-2-methyvlpropan-2-ol and 1-(5-brome-1H-

imidazel-1-yI)-2-methyipropan-2-ol 54

To a suspension of 4-bromo-1H-imidazole (1.0 ¢, 6.8 mmol) and isobutylene oxide (0.665 mi,
7.48 mmol) in methanol (0.331 mL, 8.16 mmol) was added cesium carbonate (0.63 g, 1.9 mmol).
The reaction mixture was heated in a scaled vessel cautiously at 110°C for 1.5 hr. The reaction
was cooled to RT. diluted with dicthylether and washced 2 times with water. The organics were
washed with brine, dried over magnesium sulfate and concentrated in vacuo to give a white solid
which was flash purified with 100% EtOAc to get the two distinct intermediates. The major
regioisomer was 1-(4-bromo-1H-imidazol-1-yI)-2-methylpropan-2-ol (0.8 g. 34% vield, M+1
220} while the minor regioisomer was [-(5-bromo-1H-imidazol-1-yl)-2-methylpropan-2-ol

(0.324. 21% yicld M+1 220} .

Exampie 55: N,N-diethyl-2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-vl)-1H-pyrazol-1-

vDethanamine 88

To a solution of 4.4,5 S-tetramethyl-2-( 1 H-pyrazol-4-y1)-1,3,2-dioxaborolane (250 mg, 1.29
mmol) and sodiurn hydride (61.8 mg. 2.58 mmol) in THF at 0°C was added 2-bromo-N,N-di-
cthylethanamine (558 mg. 2.58 mmol). The reaction was allowed to warm up to RT and was
monitored by LOCMS. After 90 min there was still no reaction and potassium todide (1.71 g. 10.3

mmol} was added and the reaction was heated at 50° C overmight. The reaction mixture was
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diluted with a large volume of EtOAc and water and partitioned. The organic layer containing
the product was washed with brine and concentrated in vacuo to give clear thick oil confirmed

by LCMS to be 100% pure 55 (340 mg, yicld 90%, M+1 294.2)

Example 56: 1-(2-(tert-butvidimethylsilvioxy)-2-methvipropyvi-4-(trimethyvistannyl)-1H-

imidazole 56

Step 1: 2.4, 5-triiodo-1H-imidazole

To a mixture of 1H-imidazole (50 g. 0.73 mol) in DMF (200 mL) was added NIS (328 g, 1.46
mol) portionwise, the reaction mixture was stirred at RT for 4 br, The reaction mixture was
pourcd in sat. Na2COx solution. filtered, the residuce was washed with water and dried to give 150

o of 2.4.5-triiodo- 1 H-1midazole (Yield = 46%).

Step 21 4-iodo-1H-imidazole

2.4,5-triiodo-1H-imidazole was reacted with Na>SOz in DMF (250 mL) and stirring at 110°C for
over night under N> atmosphere. The reaction mixture was filtered, the filirate was concentrated
and pourcd into water, then extracted with EtOAc, the organic was washed with water, dried
over NaxSOy, concentrated and purified by silica get column to give 4-1odo-1H-imidazole (Yield

= 55%). LC-MS: miz= 195 [M+H]

Step3: 1-(4-iodo-1H-imidazol-1-yl}-2-methylpropan-2-ol

A mixture of 4-iodo-1H-irmdazole, 0.5 eq. Cs.CO~ in 2.2-dimethyl oxiranc was stirred at 120°C
for 20 min under irradiation with microwave. The reaction mixture was concentrated, and puri-
fied to give 1-(4-10do-1H-imidazol-1-yl)-2-methylpropan-2-oi (Yield = 71 %}). LC-MS: m/z=
266 [M+H '] "H NMR (CDCI3, 400 MHz): 87.36 (s, 1 H), 7.06 (s TH)L3BA(s,2HNL1.22(5,0
Hy.

Step4:  1-(2-(tert-butyldimethylsilyloxy)-2-methylpropyl)-4-iodo- 1 H- imidazole

1-{4-iodo- | H-imidazol-1-y1)-2-methylpropan-2-o was dissolved in DCM and lutidine was added
dropwisc at 0°C. The mixture was stirred at 0°C for 30 min then tert-butyldimethylsilyl triflate
(TBSOTY) was added dropwise. The mixture was warmed to RT and sitted for about 1 hr, then
quenched with 30% acetic acid, extracted cthylacetate, dried, and concentrated to give 1-(2-(tert-
butyldimethylsilyloxyl-2-methylpropyl)-4-10do- 1H- imidazole (Yield = 74%). LC-MS: m/z=
3RUM=H ]

Step 5
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To a mixture of 1-(2-(tert-butyldimethylsilyloxy)-2-methylpropyl)-4-iodo-1H- imidazole in
DCM was added cthylmagnesium bromide (1.5 eq) at -78°C. The temperature of the mixture was
allowed to warm up to about 10°C slowly and cooled again. Trimethyltin chloride (1.6 eq) was
added dropwise at -78°C. After the addition, the temperature was allowed to slowly warm up to
RT. The reaction mixture was poured into saturate NH4Cl solution. then extracted with DCM.
The organic phase was washed with water twice, dried over anhydrous Na,SOy, and concentrated
to give 36 (Yield = 74%). LC-MS: m/z= 419[M+H"] "H NMR (CDCI3, 400 MHz): & 7.63 (s, 1
H), 7.00 (s, 1 H), 3.79 (s. 2 H), 1.22 - 1.19 (s, 6 H), 0.86 (s, 9 H), 0.27 (s, 6 H), 0.02 (s, 6 H)

Example §7: 2-(1-isopropyl-3-methyl-1H-1,2,4-triazo}-5-y1)-9-(4,4,5,5-tetramethyl-1,3.2-

dioxaborelan-2-y1)-5,6-dihydrobenzo{flimidazo|1,2-d}{ 1.4]oxazepine 57

Step ;' 9-bromo-2-(1-isopropyl-4-methyl-1H-imidazol-2-y1)-5,6-dihydrobenzo| flimid-
azo[1,2-d][1.4Joxazepine

Isopropyl iodide (165 uL. 1.65 mmol) was added to a mixturc of 417 mg (1.21 mmol) of 34 and

cesium carbonate (538 mg. 1.65 mmol) in 3 ml of DMF. The reaction mixture was stirred at RT

for 18 hr, mixed with water and extracted with EtOAc. The organic extract was washed with

water, brine, dried over MgSO.. concentrated, and purified on 4 g silica column cluting with 4-

5% methanol in DCM to give 210 myg of 9-bromo-2-( 1-isopropyl-4-methyi-1H-imidazol-2-yl)-

5,6-dihydrobenzo|[f]imidazof1.2-d][}.4Joxazepine. MS: 387 1.

Step 2¢

A solution of 9-bromo-2-( I-isopropyl-4-methyl-1 H-imidazol-2-v1})-5.6-dihydrobenzo[ flimid-
azo[1.2-d][1,4]Joxazepme (1.00 g, 0.00258 mol) and potassium acetate (0.758 ¢, 0.00773 molj in
DMSO (8.5 mL, 0.12 mol) in a round bottom flask equipped with a magnetic stir bar was
thoroughly purged with nitrogen. Bispinacol ester boronate (0.719 g, 0.00283 mol) and [1.1-
bis(diphenylphosphino terrocenedichloropalladium(Il), complex with DCM (1. 1) (0.210 ¢
0.258 mmol) was added and the reaction was heated to &5°C under mnert atmosphere. The
reaction was monitored by LC/MS and was complete after 6 hr. The mixture was partitioned
between water and DCM and the mixture was extracted 3x with DCM. The organic phases were
combined, dried with MgSQOy and concentrated. The whole was loaded onto silica and purified
by flash chromatography (0-10% McOH in DCM followed by 100% EtOAC) to give 87 (488 mg)
as a beige solid. MS(ESI+) 436.72.



n

10

WO 2011/036280 PCT/EP2010/664208

-194-

Example 58: 9-Bromo-2-(2-isopropyl-2H-{1,2 4]triazo}-3-yI)-4,5-dihydro-2H-6-0xa-1,2-

diaza-benzolejazulene 58

58 was prepared similarly to &-bromo-2-(2-1sopropyl-2H-[ 1.2 4]triazol-3-yi)-4,5-dihydro-2H-6-
oxa-1,2-diaza-benzofclazulene from 49 (450 mg, 1.7 mmol) and 5-chloro-1-isopropyl-1H-
[1,2.4}triazole (369 mg, 2.55 mmol) to give 88 as a white solid (375 mg, 39%). LCMS Ry =

5.05 min M+H = 374/376

Example 59: 9-Bromo-2-{2-(2,4-difluoro-phenyl)-2H-[1,2 4]triazol-3-vl]-4,5-dihydro-2H-6-

oxa-1,2-diaza-benzo|e]azulene 59

89 was prepared similarly to 8-bromo-2-[2-(2.4~difluoro-phenyl)-2H-[1.2.4 triazol-3-y1}-4,5-
dihydro-2H-6-0xa-1.2-diaza-benzo|ejazulene from S-chioro-1-(2.4-difluoro-phenyl)-1H-
[1.2.4])triazole (1.33 ¢, 6.16 mmol) and 49 (1.36 g, 5.13 mmol). the crude product was subjected
to flash chromatography (510, gradient 0 to 35% EtOAc in cyclohexane) to give 89 (1.42 g,
62%). LCMS Ry =480 M+H = 4447446,

Example 60: 9-Brome-2-[2-(2-chlero-phenvlj-2H-[1.2,4]triazo}-3-vi]-4,5-dihvdro-2H-6-

oxa-1.2-diaza-benzoje]azulene 60

Following the procedurc for 1-(2.4-difluoro-phenyl)-1H-{1.2 4ltriazole (Example 103}, 2.4-di-
chlorophenyl hydrazine hydrochloride was reacted with formamide to give 1-(2-Chloro-phenyl)-
1H-[1.2,4}triazole as an off-white solid. 'H NMR & (ppm}¥CDCls): 8.54 (1 H, §), 8.14 (1 H. s},
7.61-7.54 (2 H, m), 7.46-7.39 (2 H, m).

Following the procedure for S-chloro-1-(2.4-difluoro-phenyl)-1H-[1.2,4}trazole (Example 103).

1-(2-chloro-phenyl)-1H-{1.2.4}triazolc was reacted with n-butyliithium and hexachlorocthane to

give S-chloro-1-(2-chloro-phenyly- 1H-{ 1.2 4]triazole as a white sohid. "H NMR & (ppmy(CDCl:y:
8.05 (1 H.s). 7.61-7.58 (1 H, m), 7.55-7.48 (1 H.m), 7.46-7.43 (2 H, m).

60 was prepared similarly to 8-bromo-2-[2-(2.4-difluoro-phenyl}-2H-[ 1.2 4}triazol-3-yi}-4.5-
dihydro-2H-6-oxa-1.2-diaza-benzofcjazulene from 3-chloro-1-(2-chloro-phenyl)- 1H-
[1.2.4}triazole (2.25 g, 10.5 mmol) and 49 (1.9 g, 7 mmol). the crude product was subjected to
flash chromatography (S10,. gradient 0 to 60% DCM (—10% EtOAc) in cyclohexane) to give 60
(1.3 ¢.33%). LCMS Ry =482 M+H =442/444
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Example 61: 9-Bromo-2-(2-isopropy}-2H-[1,2.4]triazol-3-y1)-4,5-dihydro-6-oxa-1,10b-

diaza-benzole]azulene 61

Step I: 4-Bromo-1-but-3-ynyloxy-2-nitro-benzene 61 _1

A mixture of 4-bromo-1-fluoro-2-nitrobenzene (20.0 g, 90 mmol), 3-butyn-1-0l (7.0 g, 99.8
mmol) and potassium carbonate (13.8 g, 99.8 mmol) in dry DMF (20 mL) was heated with 4A
molecular sieves for 43h. The mixture was cooled, diluted with water to approximately 500 mL
and extracted three times with EtOAc. The combined organic extracts were washed with water
and then brine. dricd and concentrated i vacuo. The resultant residuc was subjected to flash
chromatography (S10., gradient 5 to 10% EtOAc in cyclohexane) to give 61 1 as a yellow solid
(17.35 g, 71%). NMR showed an impurity (19%) which was not removed at this stage. LCMS:
Rt =4.4] pun, [M+Na] =292/294,

Step 2: 5-Bromo-2-but-3-ynyloxy-phenylamine 61 2
4-Bromo-1-but-3-ynyloxy-2-nitro-benzene (82% pure, 4.22¢g, 12.5 mmol) was heated in & mix-
turc of IMS (40 mL) and glacial acctic acid (2 mL) at approx. 50°C until a solution was formed.
Iron powder (5.05 g, 89.8 mmoly and iron (I11) chloride hexahydrate (0.56 g, 1.56 mmol) were
added and the mixture was heated under reflux for 18h. The cooled mixture was filtered through
Celite®, and washed through with EtOAc. The filtrate was washed with water. followed by brine,
dried (Na,SOy), filtered and concentrated in vacuo. The resultant residuc was subjected to flash
chromatography (Si0,, gradient 10 to 20% EtOAc in cyclohexane) to give 61_2 as an orange oil

(2.68 g, 89%). LCMS: Ry =4.10 min, M+H = 240/242,

Step 3:  Chloro-{5-bromo-2-but-3-vnyloxyphenylhvdrazono)acetic acid cthyl ester 61 3
2-Chloro-3-oxo~butyric acid cthyl ester (1.94 ¢, 11.2 mmol) and sodium acctate (1.45 g, 17.8
mmol) were stirred in IMS (100 mL) to give a clear solution. then cooled to 0°C. Separately, 5-
bromo-2-but-3-ynvloxy-phenylamine (2.68 ¢. 11.2 mmol) in 6M hydrochloric acid (6.8 mL) was
cooled to 0°C and a solution of sodium nitrite (0.77 g, 11.2 mmol) in water (11.2 mL) was added
dropwise with stirring, keeping the temperature below 5°C. The aqueous acidic solution was
added to the IMS solution, washed in with a littie water, keeping the temperature below 5°C.
After Thr at 0-5°C, the mixture was diluted with water and extracted several times with EtOAc.
The combined organic extracts were washed with water, dried (Na>SOy), filtered and concen-
trated /n vacuo to give 61_3 as a pale brown sohid (3.96 2. 95%). LCMS: Ry = 4.97 min,

[M+Na] = 395/397/399
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Step4:  9-Bromo-4,5-dihydro-6-oxa-1,]0b-diaza-benzo{eJazulene-2-carboxylic acid cthyl
ester 61 _4

A mixture of chloro-(5-bromo-2-but-3-ynyloxyphenylhydrazonojacetic acid cthyl ester (3.28 g,

&.78 mmoly and TEA (12.2 mL, 88 mmol) in dry toluene (900 mL) was heated at gentle reflux

{(120°C) for 34h. The cooled mixture was filtered, the residue washed with EtOAc and the filtrate

concentrated 7z vacuo. The resultant residuc was subjected to flash chromatography (S104,

gradient 10 to15% EtOAc in cyclohexane) to give 61_4 as a yellow solid (2.52 g, 85%). LCMS:

Step 5:  9-Bromo-4.5-dihydro-6-oxa-1,10b-diaza-benzo[elazulenc-2-carboxylic acid amide
61 5
9-Bromo-4,5-dihydro-6-oxa-1.10b-diaza-benzo[e]azulene-2-carboxylic acid ethyl ester (1.51 g,
4.48 mmol) in 2M ammonia/methano! solution (70 mL) was heated in a pressure bomb at
approximatcly 120°C (external temperature) for 30h, then allowed to cool. The mixture was
filtered and concentrated in vacuo. The resultant residuc was subjected to flash chromatography
(510, gradient 50 10100% EtOAc in cyclohexane) to give 61_5 as a pale yellow solid (1.11 g,
80%). LOMS: Ry = 4,00 min, M+H " = 308/310, [M+Na] = 330/332.

Step 61 9-Bromo-4,5-dihydro-6-oxa-1,10b-diaza-benzo{cJazulene-2-carboxylic acid 1-di-
methylaminomethylidencamide 61_6

A mixture of 9-bromo-4.5-dihydro-6-oxa-1.10b-diaza-benzo[ejazulene-2-carboxylic acid amide

(1.11 g, 3.60 mmol) and dimethylformamide dimethylacetal (1.44 mL,10.8 mmol) in dry | .4-

dioxanc (25 mL) was hcated at 100°C for 2h, then concentrated in vacuo. The resultant residue

was triturated in dicthyl ether to give 61_6 as a yellow solid (1.27 g, 97%). LCMS: Ry =3.27

min, M+H™ = 363/365.

Step 7:
A mixture of 9-bromo-4,5-dihydro-6-oxa-1,10b-diaza-benzo[ce]azulenc-2-carboxylic acid 1-di-
methylaminomethylidencamide (1.27 g, 3.5 mmol), isopropylhydrazine hydrochloride (0.48 g,
.37 mmol) and glacial acetic acid (6 mL) was heated at 110°C for 6.5h, then cooled and con-
centrated in vacuo. The resultant residue was dissolved in aqueous sodium bicarbonate and DCM
and the phases were separated. The aqueous phase was extracted several times with DCM, the
combined organic extracts dried (MgSO.) and concentrated in vacuo. The resultant residuc was
subjected to flash chromatography (S10,, gradient 30 to 70% EtOAc m cyclohexane) to give 61
{0.99 ¢, 76%). LCMS: Ry = 5.07 min, M+H = 374376, '"H NMR & {(ppm}CDCl:): 8.07 (1 H, d,
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J=2.41Hz). 7.96 (1 H, 5), 7.39 (1 H, dd, J = 8.63. 2.43 Hz), 7.08 (1 H, d, ] = 8.63 Hz), 6.91 (I
H.s).5.73-5.65 (1 H. m), 453 (2 H.t, ] =591 Hz), 3.18 Q H.t. J = 5.91 Hz), 1.60 (6 H. d. J =
6.62 Hz)

Example 62: 9-Bromo-2-[2-(2,2,2-trifluoro-ethyv)-2H-[1,2 4}triazol-3-vl]-4.5-dihvdro-6-

oxa-~1,10b-diaza-benzolejazulene 62

Following the procedure for 61, 9-bromo-4,5-dihydro-6-oxa-1, 10b-diaza-benzo[clazulene-2-
carboxylic acid 1-dimethylaminomethylidencamide was rcacted with trifluoroethyl hydrazine
(70% aqueous) to give 62 as a white solid. LCMS Ry = 4.49 min, M+H ™ = 414/416.

Example 63: 8-Azetidin-3-vI-2-{2-(2,4-difluoro-phenyl}-2H-{1,2 4|triazol-3-v1}-4,5-dibvdro-

2H-6-0xa-1,2-diaza-benzo{e|azulene hydrochloride 63

Step 11 3-Azetidine-1-carboxylic acid tert-butyl ester zine jodide 63_1

In a scaled flask were placed zinc dust (276 mg, 4.22 mmol) and Cclpure P65 filter agent (60 mg)
and the mixture heated at 300°C under vacuum for 10 min. The flask was purged with argon and
allowed to cool to RT. To the mixture was added DMA (2.4 mL), followed by dropwise addition
of a mixture of chlorotrimethyisilance (TMSCH) and 1.2-dibromoethane (84 pl., 7:5 viv), causing

a slight exotherm and a small amount of effervescence. The reaction mixture was aged at RT for
15 min before the dropwise addition of 3-i0do-azetidine-1-carboxylic acid tert-butyl ester (0.96 g,
3.38 mmol) as a solution in DMA (2 mL). The reaction mixture was stirred at RT for 1.5 hr

before being filtered to give 63_Tas a colourless solution in DMA.

Step 2 3-{2-[2-(2,4-Difluoro-phenyl)-2H-[1.2.4 }triazol-3-y1]-4.5-dihydro-2H-6-0xa-1,2-di-
aza-benzofelazulen-8-yl}-azetidine-1-carboxylic acid tert-butyl cster 63_2
A solution of §-bromo-2-[2-(2 4-difluoro-phenyl-2H-[ 1.2 4]triazoi-3-y1]-4,5-dihydro-2H-6-0xa-
I.,2-diaza-benzofelazulene (1 g, 2.25 mmol). [1.1"-bis(diphenylphosphinoferrocene]dichloro-
pailadium(ID). complex with DCM (183 mg, 0.22 mmol) and copper (1} iodide (56 mg. .29
mmol} in DMA (10 mL} was degassed by vacuum purging then bubbling argon through the mix-
ture (x 3). To the dark red mixture was added 3-azetidine-1-carboxvlic acid tert-buryl ester zinc
wodide (1.17 g, 3.38 mmol) as a solution in DMA (4.4 mL) and the mixture heated at 85°C for 2h.
During the reaction the mixture turned green, then pale orange before finally tuming black. The
reaction mixture was diluted with water (20 mLy and EtOAc (20 ml.) and the mixture filtered

through Celite®. The organic portion of the filtrate was separated and the aqueous extracted with
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EtOAc (2 = 20 mL). The combined organic fractions were washed with brine (100 mL), dried
(MgSO4) and then concentrated /n vacuo. The resultant residue was subjected to flash chromato-
94%). LCMS: Ry = 4.81 min, M+H™ = 521 (100%), M+H™-O'Bu = 465 (60%), M+H -Boc =
421 (20%)).

Step 3:
3-{2-[2-(2,4-Difluoro-phenyl)-2H-[1.2,4]triazol-3-y1]-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo( e]-
azulen-8-yl}-azetidine- 1-carboxylic acid tert-butyl ester (1.1 g, 2.11 mmol) was dissolved in
hydrochloric acid in dioxane (10 mL, 4N) and the reaction stirred at RT for 1h. After
approximately 5 min a thick white precipitate formed. The reaction was concentrated in vacuo to

yield 63 as a yellow solid (1.0 g, 100%). LCMS: Ry = 3.00 min, M+H™ =421,

Example 64: 8-Azetidin-3-v1-2-(2-isopropyl-2H-|1,2 4}triazel-3-v1}-4,5-dihyvdro-2H-6-0xa-

1.2-diaza-benzo|e]azulene hvdrochloride 64

Step I 3-[2-(2-Isopropyl-2H-{1.2,4ltriazol-3-y1)-4.5-dihydro-2H-6-0xa-1,2-diaza-benzo-
[clazulen-8-yl]-azetidine- 1 -carboxylic acid tert-buryl ester
3-[2-(2-1sopropyl-2H-[ 1.2 4}triazol-3-yl)-4,5-dihydro-2H-6-0xa- 1, 2-diaza-benzo[cJazulen-8-vi}-
azetidine- 1 -carboxylic acid tert-butyl ester was prepared similarly to 3-{2-{2-(2.4-difluoro-
phenyD-2H-[1,2.4]trazol-3-yi]-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo[cJazulen-8-yi} -azetidine-
I-carboxylic acid tert-butyl ester from &-bromo-2-(2-isopropyl-2H-{ 1.2 4 Jtriazol-3-y1}-4.5-di-
hvdro-2H-6-0xa-1.2-diaza-benzo[clazulence and 3-azetidine-1-carboxvylic acid tert-butyl ester
zin¢ iodide. LCMS: Ry = 4.85 min. M+H" = 451 (40%), M+H -0'Bu = 395 (100%), M+H -Boc
=351 (10%).

Step 2:
64 was prepared similarly to 63 from 3-[2-(2-isopropyl-2H-[1.2,4]triazol-3-y1)-4,3-dihydro-2H-
6-oxa-1,2~diaza-benzolclazulen-8-yil-azetidine- 1 -carboxvlic acid tert-butyl ester. LCMS: Ry =

2.86 min, M+H™ = 351 (20%), M+H -'Pr = 308 (100%).

Example 65: 8-Azetidin-3-vi-2-(2-isopropyi-2H-{1,2 4}triazol-3-y1)-4,5-dihydro-6-oxa-1 3a-

diaza-benzole|azulene hvdrochloride 65

Step I: 3-[2-(2-Isopropyl-2H-[1.2 4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzo-

[e]azulen-8-yl]-azetidine-1-carboxylic acid tert-butyl ester
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3-[2-(2-1sopropyl-2H-[ 1.2 4]triazol-3-yl)-4,5-dihydro-6-0xa-1,3a-diaza-benzo[e]azulen-8-yl]-
azetidine-1-carboxylic acid tert-butyl ester was prepared similarly to 3-{2-[2-(2,4-difluoro-
phenyl)-2H-[1,2 4]triazol-3-yl1}-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo[cJazulen-&-yi} -azctidine-
1-carboxylic acid tert-butyl ester from 52 and 3-azetidine-1-carboxylic acid tert-butyl ester zinc

iodide. LCMS: Ry = 4.61 min, M+H = 451.

Step 2:
65 was prepared similarly to 63 from 3-[2-(2-1sopropyl-2H-[1.2 4]triazol-3-y1)-4,5-dihydro-6-

oxa-1,3a-diaza-benzo[clazulen-8-yll-azetidine-1-carboxylic acid tert-butyl ester. LCMS: Ry =

Example 66: 2-(2-Isopropyl-2H-[1,2,4|triazol-3-y})-8-piperidin-4-yl-4,5-dihvdro-6-oxa-

1,3a-diaza-benzo[e}azulene trifluoroacetic acid salt 66

Step 11 4-[2-(2-Isopropyl-2H-[1.2.4}triazol-3-y1}-4,5-dihydro-6-oxa-1.3a-diaza-benzo-
felazulen-&-yl]-piperidine-I-carboxylic acid tert-butyl cster 66 1
4-{2-(2-Isopropyl-2H-[1.2 4ltriazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzo{clazulen-&-yi}-
piperidine-1-carboxylic acid tert-butyl ester was prepared similarly to 3-{2-[2-(2.4-difluoro-
phenyly-2H-[1.2.4]triazol-3-y1]-4.5-dihydro-2H-6-0xa-1,2-diaza-benzo[clazulen-8-y1} -azetidine-
1-carboxylic acid tert-butyl ester from 82 (3.0 ¢, 8.0 mmol) and 4-piperidine-1-carboxylic acid
tert-buryl ester zine 1odide (12 mmol) (prepared similarly to 3-azetidine- | -carboxylic acid tert-

butyl ester zine iodide) to give 66_1 (1.2 g 31%). LCMS: Ry = 5.06 mimn, M+H =479

Step It

To a solution of 4-[2-(2-isopropyl-2H-[ 1.2 4}triazol-3-v1}-4.5-dihydro-6-0xa-1,3a-diaza-
benzo{elazulen-¥-yi-piperidine-1-carboxyhic acid tert-buryl ester (1.2 g, 2.51 mmol) in DCM
(12 mL) was added TFA (8 mL} and the reaction mixture stirred at RT for 1h. The reaction
mixture was concentrated in vacuo, the residue triturated n dicthyl ether to give 66 as a grey

solid (1.34 ¢. 100°%). LCMS: Ry =288 min, M+H =379

Alternatively. 2-(2-isopropyl-2H-{ 1.2 4]triazol-3-y1}-&-piperidin-4-yi-4,3-dihydro-6-oxa-1.3a-
diaza-benzofc]azulene hvdrochloride wus prepared whereby 82 (2.1 ¢, 5.4 mmol). 3.6-dihydro-
2H-pvridine-1-N-Boc-4-boronic acid pinacol ester (2.39 g. 8.3 mmol) and potassium carbonate
(1.92 g, 13.9 mmol) were mixed with DMF (13 mL) and purged with argon. PdChdppf.DCM

{310 mg, 0.42 mmol) was added, purging repeated and the mixture heated to 80°C for 18h. Afier
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cooling the reaction mixture was filtered through Celite®), washing with EtOAc, and the filtrate
concentrated in vacuo. The residue was partitioned between EtOAc and water, the organic layer
separated, dried (Na,SQy), filtered and concentrated in vacuwo. The resultant residue was sub-

jected to flash chromatography (S10s, gradient 0 to 2% methanol in EtOAc) to give 4-[2-(2-1so-
propyl-2H-[1.2,4}triazol-3-y1)-4,5-dihydro-6-oxa-1.3a-diaza-benzo[elazulen-8-yl]-3,6-dihvdro-
2H-pyridine-1-carboxylic acid tert-butyl ester (2.56g, 96%). LCMS Ry=4.79, [M+H] = 477. 'H
NMR 400MHz (CDClLy o: 845 (1 H, d, J=846Hz), 789 (1 H. ). 7.73 (1 H, s}, 7.19 (1 H, dd,

1.49 (9 H. )

4-[2-2-Isopropyl-2H-[1.2.4]triazol-3-v1)-4.5-dihvdro-6-oxa- 1, 3a-daza-benzo{elazulen-8-yll-
3,6-dihydro-2H-pyridine- I -carboxylic acid tert-butyl ester was treated with hydrochloric acid to
give 2-(2-Isopropyl-2H-[ 1.2 4triazol-3-y[)-8-piperidin-4-yi-4,5-dihydro-6-oxa-1.3a-diaza-
benzo[elazulene hydrochloride. 'H NMR 400MHz (DMSO-d. ) §: 9.08 (2 H, s), 837 (1 H, d, J =
8.30 Hz)y, 8.18 (1 H.s), BO7 (1 H, s), 7.06 (1 H, dd, J = 8.35, 1.80 Hz), 6.91 (1 H, d, J = 1.80 Hz),
SES(THmML 48 EH M. 335 2H, d.J=1246Hz). 298 (2 H, my. 2.87 (1 M, m), 1.93 (4 1.,
m), 1.50(6 H, d. ] = 6.57 Hz)

Example 67: 2-|2-(2,4-Difluoro-phenyl)-2H-|1,2,4|triazol-3-yl}-9-piperidin-4-yI-4,5-di-

hydro-2H-6-0xa-1,2-diaza-benzo|e]azulene hvdrochloride 67

Step 11 4-{2-[2+(2.4-Difluoro-phenyly-2H-{1,2,4]triazol-3-y1]-4.5-dihydro-2H-6-0xa-1.2-
diaza-benzo{clazulen-9-yl} -3.6-dihydro-2H-pyridine- 1 -carboxylic acid tert-butyl
ester 67 1

4-12-12-(2 4-Difluoro-phenyl)-2H-[ 1,2 4}triazol-3-yi]-4.5-dihydro-2H-6-0xa-1.2-diaza-benzo[ ¢}

azulen-9-y1§-3 6-dihvdro-2H-pyridine- I-carboxylic acid tert-buty! ester was prepared similarly

to 4-{2-[2-(2.2 2-trifluoro-cthyl)-2H-[ 1.2,4]tr1iazol-3-v1}-4,5-dihydro-6-oxa-1.10b-diaza-benzo-

[clazulen-9-yl}-3,6-dihydro-2H-pyridine- 1 -carboxylic acid tert-buty!l ester from 89 (1.55 my.

1.13 mmol) to give 67 Tas a colourless gum (1.47 g, 77%). LCMS Ry=35.01 min, M~H = 5347

Step 2:
2-12-(2.4-Difluoro-phenyl}-2H-[1.2 4 Mtriazol-3-y1]-9-piperidin-4-yi-4.5-dihydro-2H-6-0xa-1 .2-
diaza-benzo[ejazulene hvdrochloride was prepared similarly to 9-piperidin-4-yl-2-[2-(2.2,2-tri-

fluoro-cthyl)-2H-[1.2.4Jtr1azol-3-y1]-4.5-dihvdro-6-oxa-1,10b-diaza-benzo[¢Jazulene from 4-{2-
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[2-(2,4-difluoro-phenyl)-2H-[1,2 4]tnazol-3-yl}-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo[e]-
azulen-9-yl}-3,6-dihydro-2H-pyridine- 1 -carboxylic acid tert-buty! ester (2.06 g, 3.77 mmol) to
give 67 as a white solid (1.15 g, 62%). LCMS Ry =3.04 min, M+H" = 449

Example 68: (4-{2-[2-(2,4-Difluoro-phenyl)-2H-{1,2 4|triazo}-3-yi}-4,5-dihydro-2 H-6-0xa-

1,2-diaza-benzo[e]azulen-9-vl}-piperidin-4-vl)-methanol hvdrochloride 68

Step 1+ 4-{2-[2-(2 4-Difluoro-phenyl)-2H-[1.2 4ltriazol-3-vi1-4 S-dihydro-2H-6-0xa-1 2-
diaza-benzofelazulen-9-yl} -piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-cthyl
ester 68 1
To a solution of dicyclohexylamine (291 pl. 1.463 mmol) in anhydrous toluene (3 mL) was
added 2.5M n-butyllithium in hexanes (563 ul. 1.575 mmol) dropwise at RT under nitrogen.
After complete addition the mixture was stirred at RT for 10 min then cethyl N-Boc-piperidine-4-
carboxylate (305 ul, 1.24 mmol) was added dropwise at RT and the mixture was stirred for 30
min. The mixture was added to 59 (500 mg, 1.13 mmol), di{dibenzylidencacetone)-palladium
(35 mg. 0.06 mmol), tri-tert-butylphosphonium tetrafluoroborate (17.4 mg, 0.06 mmol) at RT
under nitrogen then heated to 100°C. After heating for 17 hr the mixture was allowed to cool to
RT and subjected to flash chromatography (Si0», gradient 0 to 50 % EtOAc in cyclohexane) to

afford 68_1 (200 mg, 29 %). LCMS Ry =493 min, M+H =621.

Step 2:

To a solution of 4-{2-[2-(2,4-difluoro-phenyl}-2H-[ 1.2 4]triazol-3-y11-4,5-dihydro-2H-6-0xa-1.2-
diaza-benzofclazulen-9-yl} -piperidine-1.4-dicarboxylic acid 1-tert-butyl ester 4-cthyl ester (200
mg, 0.323 mmol} in anhydrous THF (10 mL) at 0°C under nitrogen was added 1M lithium
aluminum hydride in THF (485 uL, 0.4%5 mmol) dropwise. The mixture was stirred at 0°C for
15 min then allowed to warm to RT. After 60 min additional 1M lithium aluminium hydride in
THF (485 ulL, 0.485 mmol} was added and stirring continued. After 2h the mixture was cooled
to 0°C and carcfully quenched with saturated NH4Cl solution. The mixture was extracted with
DCM and the organic layer washed with water then brine, dried (Na;SOy), and the solvents
removed i vacuo. The resultant residue was dissolved in DCM (10 mL) and treated with 4N
HCl in dioxane (2 mL) at RT. After stirring for 5h the solvent was removed i vacuo, the solid
triturated with diethyl ether and coliccted by filtration to afford 68 (97 mg. 58%). LCMS Ry =
284 min, M+H =479
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Example 69: 2-[2-(2,2,2-Trifluoro-ethyl)-2H-[1,2 4]triazol-3-v1]-4,5-dihydro-6-oxa-1,10b-

diaza-benzolejazulene-9-carbaldehyde 69

Step 11 2-[2-(2,2 2-Trifluoro-cthyl)-2H-[1,2 4}triazol-3-yl]-4,5-dihydro-6-0xa-1.10b-diaza-
benzo[elazulenc-9-carboxylic acid methyl ester
A suspension of 62 (2.18 g, 5.28 mmol), molybdenum hexacarbony! (696 mg, 2.64 mmol). trans-
di(rnu-acetatobis[o-(di-o-tolylphosphino ybenzyildipaliadium (11 (240 mg, 0.24 mmol), tri-tert-
butylphosphonium tetrafluoroborate (156 mg, 0.52 mmol) and DBU (792 ul, 5.28 mmol) in
methanol (15 mL) and dioxane (15 mL} was degassed. then heated at 130°C for 30 min using
microwave irradiation. The recaction mixture was diluted with EtOAc (20 mL), filtered and the
filtrate concentrated in vacuo. The resultant residue was subjected to flash chromatography (SiO-,
gradient 30 to 60% EtOAc in cyclohexane) to yield the title compound (1.02 g, 49%). "H NMR 3
(ppm)(CDCL): 8.69 (1 H,d, J=2.12 Hz), 8.03 (1 H,s),7.96 (1 [, dd, J = 848, 2.12 Hz), 7.22 (1
H, d,]=8.50Hz), 6.94 (1 H, ), 5.57 (2 H, dd, ] = 16.24, 8.12 Hz), 4.62-4.56 (2 H, m), 3.94 (3
H, s}, 3.29-3.23 (2 H, m).

Step 2 2-[2~2.22-Trifluoro-cthylj-2H-[ 1.2 4}triazol-3-v1]-4.5-dihydro-6-0xa-1.10b-diaza-
benzolelazulene-9-carboxylic acid
To a solution of 2-[2-(2,2.2-trifluoro-cthyl}-2H-[ 1.2.4}tnazol-3-yl]-4,5-dihydro-6-oxa-1.10b-
diaza-benzof[clazulene-9-carboxylic acid methyl ester (553 mg, 1.4 mmol) in dioxane (12.5 mL)
and water (12.5 mbL) was added lithium hydroxide (67 mg, 2.8 mmol) and the reaction mixture
stirred at RT for 2h. The reaction mixture was concentrated in vacuo to remove the dioxane and
the resultant solution acidified to pH 1 by the addition of HCH (12 N). The precipitate formed
was collected by filtration, washed with water and dried in vacuo at 40°C to give the title

compound (519 mg. 98%). LCMS: Ry =4.04 min, M+H "™ = 380

Step 3: 12-[2-(2.2.2-Trifluoro-cthyl)-2H-[ 1.2.4]triazo}-3-y1]-4.5-dihydro-6-oxa-1.10b-diaza-
benzo[clazulen-9-yl}-methanol

To a solution of 2-{2-(2,2.2-trifluoro-ethyl)}-2H-{ 1.2.4}triazol-3-yl]-4.5-dihydro-6-0oxa-1.1 0b-di-
aza-benzo{clazulene-9-carboxylic acid methyl ester (393 mg, | mmol) in THF (10 mL) at -70°C
was added DIBAL (3 mL. I M solution in toluene, 3 mmol) and the reaction mixture stirred at
0°C for 1h. The reaction mixture was diluted with methanol (5 mL), then with saturated aqueous
sodum potassium tarrate solution. The resultant mixture was extracted with EtOAc¢ (3 < 20 mL),
then the combined organic fractions dried (MgSOs) and concentrated in vacuo to give the title

compound (370 mg. 1060%).
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Step 4:

To a solution of {2-[2-(2,2,2-trifluoro-cthyl}-2H-{1,2,4]triazol-3-yl]-4.5-dihydro-6-oxa-1,10b-di-
aza-benzofcjazulen-9-yl}-methanol (370 mg, 1 mmoly in DCM (20 mL) was added Dess-Martin
periodinane (467 mg, 1.1 mmel) and the reaction mixture stirred at RT for 30 min. The reaction
mixture was diluted with DCM (20 mL) and the solution washed with sodium hydroxide solution
(1 M, aqueous). The organic layer was separated, dried (MgSO4) and then concentrated in vacuo.

The resultant residue was subjected to flash chromatography (Si0,, gradient 0 to 90% EtOAc in
cyclohexane) to yield 69 as a white solid (253 mg, 70%). LCMS: Ry =4.10, M+H =364

Example 70: 2-(2-Isopropyl-2H-{1,2,4]triazel-3-v1}-4,5-dihydro-6-oxa-1,10b-diaza-

benzojejazulene-9-carboxylic acid 70

Step 11 2-(2-Isopropyl-2H-{1.2,4]triazol-3-y1)-4,5-dihydro-6-oxa-1. 10b-diaza-benzo-
[elazulenc-9-carboxylic acid methyl ester
2-(2-Isopropyl-2H-{1.2 4]triazol-3-yl})-4,5-dihydro-6-oxa-1,10b-diaza-benzo[clazulene-9-
carboxylic acid methyl ester was preparcd similarly to 2-{2-(2.2, 2-trifluoro-cthyl)-2H-[1,2.4]-
triazol-3-yi]-4.5-dihydro-6-oxa-1,10b-diaza-benzo[elazulene-9-carboxylic acid methyl ester
from 61 (0.99 ¢, 2.65 mmol). The reaction mixture was diluted with EtOAc¢ (20 mL), filtered and
the filtrate concentrated in vacuo. The resultant residue was subjected to flash chromatography
(8105, gradicent 50 to 100% EtOAc in cyclohexane) to give the title compound (0.32 g. 34%).
LCMS: Ry =4.73, M+H = 354.

Step 2. [2-(2-Isopropyl-2H-[1.2.4]triazol-3-yl)-4.5-dihydro-6-0xa-1,10b-diaza-benzo{c}-
azulen-9-yi}-methanol

[2-(2-Tsopropyl-2H-[ 1,2 4]triazol-3-y1)-4,5-dihvdro-6-oxa- 1,1 0b-diaza-cnzo{clazulen-9-yi}-

methano! was prepared similarly to {2-[2-(2,2 2-trifluoro-cthyl}-2H-[1.2 4Jtriazol-3-y1}-4.5-

dihydro-6-oxa-1,10b-diaza-benzo{ejazulen-9-yl} -methanol from 2-(2-isopropyl-2H-[1.2,4}-

triazol-3-vl)-4,5-dihydro-6-oxa-1.10b-diaza-benzo{clazulenc-9-carboxylic acid methyl ester

(0.50 g. 1.42 mmol) to give the title compound (360 mg., 78%). LCMS: Ry = 3.81, M+H ™ =326,

Step 3. 2-(2-Isopropyl-2H-[1.2,4]iriazol-3-y1)-4,5-dihydro-6-oxa-1,10b-diaza-benzo-
[clazulenc-9-carbaldehyde

2-(2-Isopropyl-2H-{ 1.2 4}triazol-3-y1y-4,5-dihydro-6-oxa-1,10b-diaza-benzo| cJazulenc-9-

carbaldehyde was prepared similarly to 69 from [2-(2-1sopropyl-2H-[1.2 4]trazol-3-y1)-4,5-

dihydro-6-oxa-1,10b-diaza-benzofclazulen-9-yl}-methanol (360 mg, 1.11 mmol). The reaction
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mixture was diluted with DCM (20 mL) and the solution washed with sodium hydroxide solution
(1 M, aqueous). The organic layer was separated, dried (MgSQy) and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (SiO,, 100% EtOAc) to yicld the title
compound as a white solid (410 mg, 114%). LCMS: Ry = 4,15, M+~H = 324,

Step 4:

2-(2-Isopropyl-2H-{ 1,2 4]wiazol-3-y1)-4,5-dihydro-6-oxa-1,10b-diaza-benzo{ ¢ Jazulene-9-
carboxylic acid was prepared similarly to 2-[2+(2,2.2-trifluoro-cthyl)-2H-{1,2.4]triazol-3-y1]-4,5-
dihydro-6-oxa-1,10b-diaza-benzofe]azulene-9-carboxylic acid from 2-(2-isopropyl-2H-
[1.2,4]triazol-3-yl)-4.5-dihydro-6-oxa-1,10b-diaza-benzo[e]azulene-9-carboxylic acid methyl
ester (720 myg, 2.04 mmeot). The rcaction mixture was concentrated /n vacuo to remove dioxane
and the resultant solution acidified to pH 1 by the addition of HC1 (12 N). The precipitate that
formed was collected by filtration, washed with water and dried in vacuo at 50°C to give 70 (584

mg, 84%). LCMS: Ry = 4.61 min, M+H" = 340.

Example 72: 2-(1-(2-chlorophenyl)-1 H-imidazol-2-yi)-5,6-dihydrobenzo{flimidazo[1,2-

d]|1.4]oxazepine-10-carboxyvlic acid 72

Step It Methyl 2-(1-(2-chlorophenyl)- 1H-imidazol-2-y1)-3,6-dihydrobenzo[f]imidazo[ 1.2

dj[1.4Joxazepine-10-carboxylate

To a solution of 1-(2-chlorophenyl)-1H-imidazole (0.133 g, 0.743 mmol) in THF (5.43 mL, 66.9
mmol: ) at -78°C was added 1.60 M of n-butyllithium in hexane (0.464 mL) dropwise. The re-
action muxture was stirred at -78°C for Th then 0.50 M of Zinc dichloride in THF (1.48 mL) was
added. The reaction mixturc was warmed to RT 30min then added Pd(PPh:)s (0.0780 g, 0.0675
mmeol), solution 0f 26 (0.250 ¢. 0.675 mmol) in 2ml THF. The reaction was reflux for 2h
followed by treating with additional 0.50 M of zinc dichloride in THF 2.2 ml and refluxed 3h.
The mixture was diluted with EtOAc then washed with sat. Na»COs, and brine. The organic laver
was dried over Na>SQOy, concentrated in vacuo. The crude product. methyl 2-(1-(2-chloro-
phenyh-1H-imidazol-2-y1)-5,6-dihydrobenzo[flimidazo[ 1.2-d][ 1.4 Joxazepine- 1 0-carboxylate,

was purified by chromatography. MS: (EST+)=421.2

Step 2:
To a solution of methyl 2-(1-(2-chlorophenylj-1H-imidazol-2-vl)-3.6-dihvdrebenzo{ {limid-

azo[ 1.2-d][1.4Joxazepine-10-carboxylate (0.100 g. 0.238 mmol} in THF (5.56 mL. 68.5 mmel)
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and water (5.56 mL, 308 mmol) was added lithium hydroxide, monohydrate (0.0399 ¢, 0.950
mmol) . The reaction mixture was stirred at RT overnight. The reaction mixture was concen-
trated. The reaction mixture was acidified with 1M HCl then extracted with DCM (3X). The
combined organics were dried over Na,SOy, filtered and concentrated to give 72. MS: (ESI+) =

407.2

Example 74: 18-bromo-2-(1 H-imidazol-2-y1)-5,6-dihvdrobenzo|flimidazo(1,2-
d]{1,4]oxazepine 74

Step 1: 10-bromo-3,6-dihydrobenzo|[flimidazo[1.2-d][1,4Joxazepine-2-carbaldehyde
10-bromo-2-iodo-5,6-dihydrobenzof flimidazo[1.2-d]{ 1.4Joxazepine was formylated to give 10-

bromo-5.6-dihydrobenzo| flimidazo[1.2-d][ I.4]Joxazepine-2-carbaldchyde. Yield 84%. MS: 293.1

Step 2
10-bromo-5.6-dihydrobenzo|flimidazo[1,2-d]{ 1.4 joxazepine-2-carbaldehyde was coupled with

cthanedial in the presence of ammonia to give 74. Yield 37%. MS: 331.0
Example 82: 1-(2-bromoethoxy)-2-nitrobenzene 82

To 2-nitrophenol (25.0 g, 0.180 mol) in sodium hydroxide (14.4 ¢, 359 mmol) and water (6.0 mL,
330 mmol) in a 500 mL flask at 107°C with a reflux condenser was added 1.2-dibromoecthane
(61.9 mL., 719 mmol), and the flask was heated at 107°C for threc days (Scheme 18). Then, the
product was extracted twice with 100 mL DCM, washed with 2M NaOH and brine, dried with
sodium sulfate, and concentrated. Silica gel chromatography eluting with hexanes and EtOAc¢
provided the bromide 82 i 63% yield. "H NMR (500 MHz, CDCl:y 8 7.83 (dd, /=84, 1.6 Hz,
TH), 7.533 (td, /= 8.1, 1.6 Hz, 1H}. 7,12~ 7.01 (m. 2H}, 4.45 — 434 (m, 2H), 3.67 (t../= 6.5 Hz,
2H). according to: WO 2002076926

Example 83: 3-(2-nitrophenoxy)propanenitrile 83

To sodium cyanide (0.398 ¢, 8.13 mmol) in DMSO (29.0 mL, 409 mmol) at 45°C was added
bromide 82 (2.00 g, &.13 mmol) i onc portion, and the rcaction was stirred for 4 hr at 70°C
(Scheme 18). Then, the reaction was extracted with EtQAc, and the organic layers were dried
with sodium sulfate. and concentrated.Silica gel chromatography cluting with hexanes and
EtOAc provided the nitrile 83 in 43% vield. "H NMR (400 MHz. CDCls) 6 7.89 (dd. /= &.1. 1.7
Hz, 1H), 7.62 = 7.55 (m. 1H), 7.19 - 7.13 (m, 1H), 7.11 (dd../ = 8.4, 0.8 Hz, 1H), 4.36 (1,./=6.6
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Hz, 2H), 2.94 (t, J= 6.6 Hz. 2H), according to Vitale et al (1994) Analcs de la Asociacion

Quimica Argentina 82(1):19-23,
Example 84: 3-(2-aminophenoxy)propanenitrile 84

To palladium (0.00748 g, 0.0702 mmol) in a 50 mL flask with stirbar was added EtOAc (11.7 g.
133 mmol} under nitrogen. and then nitrile 83 (0.675 g, 3.31 mmol) was added (Scheme 1%). The
flask was fitted with a balloon containing hydrogen, and the nitrogen inlet was removed. The
reaction was stirred vigorously for 4 hr, and then was filtered through Celite®, washing with
EtOAc. The product 84 required no further purification, 98% yicld. '"H NMR (500 MHz, CDCl)
6 6.85-6.77 (m, 1H), 6.74 - 6.62 (m, 3H), 4.08 (t,.J= 6.1 Hz, 2H), 3.94 - 3.74 (m, 2H), 2.72 (1,
J = 6.1 Hz, ZH). LRMS m/z Caled. for CoHoN2O: 162.07931, found: 163.1 [M+1].

Example 85: (E/Z)-Methyl 2-chloro-2-(2-(2-(2-cvanoethoxy)phenvl)hvdrazene)acetate 85

To aniline 84 (1.65 g, 10.2 mmol) in acetic acid (6.80 mL, 120 mmol) and 2 M of hydrogen
chloride in water (13.59 mL). then sodium nitrite (1.0290 g, 14.914 mmol: ) was added while
stirring vigorously at 0°C (Scheme 18). After 20 min, 2-chloroacetoacetate methyl ester (1.5317
g. 10.173 mmol) was added dropwise via syringe and the mixture was warmed to RT over 3 hr.
Then, the organic layer was extracted twice with 100 mL diethyl cther and dried with sodium
sulfate, and concentrated. The crude product 85 was taken forward for next step. LRMS m/z
Caled. for CoHpCIN:O:: 281.05672, found: 282.1 [M+1].

Example 86: Methyl 4.5-dihydrobenzo{b]{1.2. 4]triazolo{1,5-d}{1.4]oxazepine-2-

carboxyvliate 86

To chlorohydrazone 85 (2.87 g, 10.2 mimol) in a 200 mL flask was added 1.4-dioxanc (100 mL)
and silver carbonate (4.22 g, 15.3 mmol}j under nitrogen (Scheme 18). The flask was fitted with a
reflux condenser, and wrapped in tin foil (to keep in the dark). Next, the reaction was refluxed
while stirring for 4 hr. Then, the reaction was filtered. concentrated, and purified by silica gel

chromatography to provide ester 86 in 7% vicld over two steps. 'H NMR (500 MHz, CDCl:) 8

®.1. 1.3 Hz, 1H), 4.50 (t,./ = 5.7 Hz, 2H). 4.03 (s, 3H), 3.50 (t. ./ = 5.7 Hz, 2H). LRMS m/z Calcd.
for CoHNAO+ 24508004, found: 2461 [M+11.

Example 87: 4,5-dihydrobenzo[b]{1.2,4]triazolo[1,5-d|{1.,4]oxazepine-2-carboxamide 87
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Ester 86 (0.166 g, 0.677 mmol) was dissolved in 3:2:1 THF:MeOH:H,0 (31.2 mL), treated with
4 N aqueous hthium hydroxide (1.32 mL), and the mixture was stirred for 30 min at 25°C
(Scheme 18). The reaction was quenched with 1 N ag. HCI (20 mL) and the solution was
extracted three times with 20 ml. EtOAc. The combined organic extracts were dried with sodium
sulfate, and concentrated to give crude 4,5-dihydrobenzo[b][1,2.4]triazolo[ 1.5-d][ 1.4]Joxazepine-
2-carboxylic acid which was taken forward to the next step. LRMS m/z Caled. for CioHoN:Ox:
231.06439, found; 232.1 (M+1].

To crude 4,5-dihydrobenzo[b][1,2.4]triazolof 1,5-d]}[1,4]Joxazepine-2-carboxylic acid (0.177 g) in
DMF (1.55 mL, 20.0 mmol) was added NN, N’ N'-tetramethyl-O-(7-azabenzotriazol- L-yluroni-
um hexafluorophosphate (0.761 g, 2.00 mmoli) and 6-chloro-1-hvdroxybenzotriazole (0.339 g,
2.00 mmol} {Scheme 18). The reaction was stirred vigorously, and to the reaction was added
ammonium chloride (0.285 g, 5.34 mmol). Then, N N-diisopropylethylamine (0.465 mL, 2.67
mmol) was added after 10 min. After 3 hr the reaction was taken to dryness. Preparative HPLC

(acctonitrilc / water) gave amide 87 (0.0485 grams, 31% over two steps). 'H NMR (300 MHz,

8.0 Hz, 1H), 6.97 (s, 1H). 5.75 (s, TH), 4.49 (t..J = 5.7 Hz. 2H), 3.4% {1, ./= 4.0 Hz, 2H). LRMS
m/z Caled. for CipHioN4O7: 230.08038, found: 231.08 [M+1].

Example 89: tert-butyl 5-(9-fluoro-5,6-dihvdrobenzo|flimidazo|1,2-d]|1,4]oxazepin-2-yl)-
1-isopropyi-1H-1,2,4-triazol-3-vicarbamate 89

Step 1:

4-Fluoro-2-hydroxybenzaldchyde (1.918 g, 0.01369 mol), ethanedial (1.884 mL, 0.04107 mol),
14.8 M ammonium hydroxide in water (14 mL, 6.21 mol) and methano! (34 mL, §.84 mol) were
combined in a round botton flask and the rcaction mixture stirred overnight at RT. Complete by
LCMS. Concentrated in vacuo and the crude solid was dissolved in 1 M HCl until pH was ~8
with pH paper. Extracted the product with EtOAc, washed with brine, dried over magnesium
sulfate and concentrated in vacuo agam. Purified by flash chromatography in the ISCO 0% to
50% EtOAc in heptanes and concentrated in vacuo to give S-fluoro-2-(1H-imidazol-2-ylphenol
(0.92 g, 37.7% yield).

Step 2:
5-fluore-2-( 1 H-imidazole-2-yliphenol (0.90 g, 5.0 mmol) was dissolved in DMF (40mlL., 500

mmol). Cesium carbonate (6.6 g. 20 mmol) was added, followed by 1.2-dibromocthane (1.7 mL,
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20 mmol) and heated at 90°C with a vigreux condensation column attached for 3 hr. Complete
by LCMS. Diluted with water and extracted with EtOAc. Acidified the aqueous layer to pH ~3
with HCl and extracted with EtOAc. The combined organics were concentrated m vacuo and
purified by flash chromatography on the ISCO 0-50% EtOAc in hexancs and concentrated in

vacuo to give 9-fluoro-5,6-dihydrobenzo( flimidazo[ 1,2-d}[ I ,4joxazepine (0.69 g, 67% yicld)

Step 3:

9-fluoro-3,6-dihydrobenzo| flimidazo[1,2-d][ 1,4 Joxazepine (0.69 ¢, 3.4 mmol), NIS (2.83 ¢, 12.6
mmol), and DMF in a round bottom flask and let stir for four days. Diluted with EtOAc and par-
titioned with sat. sodium bicarbonate and water (50/50). The aqueous layer was extracted once
more with EtOAc and the combined organics were dried over magnesium sulfate and concen-
trated in vacuo and purified by flash chromatography on the ISCO 0-40% EtOAc in hexanes to

give 9-fluoro-2,3-ditodo-5.6-dihydrobenzo[flimidazof 1,2-d][ 1,4Joxazepine (1.25 g, 81% yield)

Step 4:

9-fluoro-2,3-diiodo-5,6-dihydrobenzo [ flimidazo[1.2-d}[ 1,4 joxazepine (1.24 g, 2.74 mmol) was
dissolved in THF (25 mL, 310 mmol) and cooled to -78°C in a dry ice/acetone bath. Added 3.0
M cthylmagnesium bromide m cther (1.37 mL and allowed the reaction to warm up to ~40°C and
stir for 4 hr. Complete by LCMS. Diluted with 100 mL of saturated ammonium chloride and
extracted with EtOAc. Dried over magnesium sulfate, concentrated in vacuo and purified by
flash chromatography on the ISCO 0-40% EtOAc in hexanes to give 9-fluore-2-iodo-5,6-di-
hydrobenzo[flimidazo[1,2-d]}[ 1.4Joxazepine (0.794 g, 88% yicld)

Step 5:

A round bottom flask containing 9-fluoro-2-iodo-35.6-dihydrobenzo[flimidazo{ 1.2-d][ 1 .4Jox-
azepine (0.794 g, 2.40mmol) was purged thoroughly with nitrogen. Palladium (I} acetate (27mg,
0.12 mmol) and 4,5-bis(diphenylphosphine }-9.9-dimethylxanthene (139 mg, 0.24 mmol) was
added sequentially with more purging. Methanol (10 mL, 200 mmol) and TEA (30 mL,
200mmol) purged with mitrogen were added and the reaction mixture was purged with carbon
monoxide for 5 min. Two carbon monoxide balloons were attached and the reaction mixture

was heated at 50°C for 4.5 hr. Complete formation of the methy! ester was confirmed by LOMS.
Purged reaction with nitrogen and concentrated in vacuo. Purified the ester by flash chromato-
graphy on the ISCO 0 to 50% EtOAc in heptane and concentrated in vacuo. The ester was dis-

solved in THF (20 mL., 200 mmol) and I M Lithium hydroxide was added (7.22 mL) and the
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reaction was stirred for three days. Complete hydrolysis by LCMS. Adjusted to pH ~5 with 1| M
HCl and extracted off the product with DCM and 3% methanol to give 9-fluoro-3,6-dihydro-

benzo[flimidazo{1,2-d]{1,4Joxazepine-2-carboxylic acid (0.386 g, 64.6% yicld)

Step 6:

Suspended 9-fluoro-5,6-dihydrobenzo{flimidazo[1.2-d]{1.4Joxazepine-2-carboxylic acid (0.65 g,
2.6mmoly in DCM (15 mL, 230 mmol) and added 2.0 M oxalyl chloride in DCM (2.0 mL)
followed by DMF (81 pni) and since the reaction stiil was not in solution toluene was added (15
mL, 140mmol} and the mixture heated with a heat gun until about half was dissolved. Let stir 30
min and concentrated in vacuo to get the acid chloride. This was dissolved in 20 mL DCM and
the intermediate was added (0.50 g, 2.6 mmol) and TEA (1.1 mL, 7.8mmol} in DCM (50 mL,
800mmol). The reaction mixture was stirred for 3 hr and was mostly complete by LCMS.
Added water and extracted with DCM 3X. Washed with brine, dricd over magnesium sulfate
and concentrated in vacuo and purified by flash chromatography on the 1ISCO 0-50% EtOAc in

heptane to give acylthiourca intermediate (0.20 g, 18% yield).

Step 7.

Acylthiourca mtermediate (200 mg, 0.4 mmol) was dissolved in DMF (10 mL, 100 mmol) and
N.N-diisopropylamine (0.29 mL. 1.662 mmol) was added followed by isopropylhydrazine
hydrochloride (68.92 mg, 0.62 mmol). The reaction was stirred at RT overnight. Complete re-
action confirmed by LCMS. Diluted with water and cxtracted with DCM 3 times. The com-
bined organic layers were dricd over dried over magnesium sulfate and concentrated in vacuo.
The product was purified by flash chromatography on the ISCO 0 to 10% methano!l in DCM to
give 89 (200 mg. 100% yield)

Example 90: 10-fluoro-5,6-dihvdrobenzo{flimidazo|1,2-d}|1.4]oxazepine-2-carboxamide
90

Step I 4-fluoro-2-(1H-imidazol-2-yhphenol

S-fluoro-2-hvdroxybenzaldehyde (5.0 g, 36 mmol). cthancdial (4.912 mL. 107 mmol). 148 M
ammonium hydroxide in water (40 mL, 600 mmol), and methanol (90 mL. 2000 mmol) were
combined in a round bottom flask and let stir at RT overnight. Complete reaction was confirmed
by LCMS. Concentrated in vacuo and added 1 M HCL until pH was ~8. Extracted with EtOAc,

washed with brine, dried over magnestum sulfate and concentrated in vacuo. Purificd by flash
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chromatography 0 to 50% EtOAc in heptane to give 4-fluoro-2-(1H-imidazol-2-yl)phenol (2.24¢,
35% yield)

Step 2:

4-fluoro-2-(1H-imidazol-2-yhphenol was converted to 96.
Example 91: 2-Bromo-1-(2-isopropyl-5-methvl-2H-{1,2,4]triazol-3-vi)-ethanone 91

Step 1:

Acctic acid hydrazide (100 g, 1.35 mol) was suspended in acetone (991 mL, 13.5 mol) and
cyclohexane (1.5 L). The reaction mixture was heated at 55°C for 16h, during which the solids
dissolved to give a colourless solution. The reaction mixture was concentrated in vacuo to give
acetic acid isopropylidenchydrazide as a white solid (153 g, 100%). 'H NMR 400MHz (CDCh)
S0 8.25 (TH. br sy 2.26 (3H, s), 2.00 (3H, s), 1.83 (3H, s)

Step 2:

To a solution of acetic acid isopropylidenchydrazide (133 g. 1.35 mol) in IMS (1.5 L) was added
platinum oxide (0.66 g} and the reaction mixture stirred under an atmosphere of hydrogen at RT
until 'H NMR showed compilete consumption of acetic acid isopropylidenchydrazide (~48h).
The reaction mixture was filtered through a plug of Celite® and the filtrate concentrated in
vacuo to give acetic acid N'-isopropylhydrazide as a colourless oil which crystallised on standing
(154.6 g). "H NMR 400MHz (CDCly) &: 3.12 (1H, sept, J = 6.3 Hz), 1.96 (3H, ). 1.04 (6H, d,.J
= 6.3 Hz)

Step 3:

To a solution of cthyl thiooxamate (29.6 ¢. 0.22 mol) in DCM (260 mLy at RT was added tri-
methyloxonium tetrafluroborate (34.5 g, 0.23 mol) and the mixture stirred at RT for 2h. During
this time the yellow colour faded and a thick white precipitate was formed. Acetic acid N'-iso-
propylhydrazide (27.1 g, 0.23 mol) and TEA (30.9 mL, 0.22 mol) were added as 4 solution in
DCM (75 mL) causing the precipitate to dissolve. The reaction mixture was stirred at reflux for
5h then at RT for 10h. The rcaction mixture was washed with water. and the aqucous layer ex-
tracted with DCM (2 x 50 mL). The combined organic extracts were washed with brine, dried
(MgSOy4) and concentrated in vacuo. The resultant residue was subjected to flash chromato-
graphy (S10-, gradient 0-100% EtOAc m cyclohexane) to give 2-sopropyl-5-methyl-2H-

[1.2,4]trazole-3-carboxylic acid cthyl ester as a pale yellow o1l which crystallised on standing
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(15.6 g, 32%). 'H NMR 400MHz (CDCl:) &: 5.49 (1H, sept. ./ = 6.7 Hz), 4.45 (2H, t, J = 7.2 Hz),
243 (3H, s), 1.50 (6H, d..J = 6.7 Hz), 1.44 (3H, t,J = 7.2 Hz)

Step 4:

To a solution of 2-isopropyl-5-methyl-2H-[1.2 4Jtriazole-3-carboxylic acid ethyl ester (12.09 g,
61.3 mmol) and dibromomethane (8.63 mL. 122.6 mmol) in THF (500 mL) at -78°C was added
methyllithium (40.9 mL, 122.6 mmol, 3M solution in dicthoxymethane) dropwise. The reaction
mixture was stirred at -78°C for 15 min. Acetic acid (3 mL) was added and the reaction mixture
allowed to warm to RT. The reaction mixture was diluted with water and extracted with EtOQAc
(3 x 30 mL). The combined organic extracts were washed with brine, dricd (MgSQy) and con-
centrated i vacuo. The resultant residue was subjected to flash chromatography (SiO», gradient
0-100% EtOAc in cyclohexanc) to give 91 as a colourless oil which crystallised on standing
(11.26 g, 75%). '"HNMR 400MHz (CDCl) 8: 5.41 (1H, sept, J = 6.6 Hz), 4.67 (2H, ), 2.44 (31,
s), 1.49 (611, d, J = 6.6 Hz)

Example 92: 2-(2-Isopropyl-5-methyl-2H-{1,2 4]triazo}-3-v1}-4,5-dihydro-6-oxa-1,3a,9-

triaza-benzolejazulen-8-0l 92

Step 1. 4-Chloro-5-iodo-pyridin-2-ylamine

To & solution of 2-amino-4-chloropyridine (130 g, 0.78 mol) in DMF (1.5 L) was added NIS
(341 g, 1.52 mol) and the reaction mixture stirred at RT for 18h before being concentrated in
vacuo to 300 mL volume. The resultant residue was poured into 10% aqueous sodium thio-
sulfate solution (1.2 L), stirred for 15 min and the precipitate formed collected by filtration,
washed with water then dried at 35°C in vacuo to give the title compound as a pale brown solid

(183 g, 62%). '"H NMR 400MHz (CDCl:) 8: 8.33 (1 H, s}, 6.6% (1 H. s), 4.52 (2 H. s).

Step 2:  4-Chloro-5-iodo-2-methoxy-pyridine

To a solution of 4-chloro-5-iodo-pyridin-2-ylamine (64.2 g. 0.25 mol) in methanol (1.1 L) and
TFA (93.7 mL. 1.26 moly was added tert-butyl nitrite (130 mL. 1.26 mol) so as to maintain
temperature less than 3°C. The resultant mixture was stirred at RT for | hr then allowed to warm
to RT and stirred for 16 hr. The reaction was quenched by the careful addition of water then
concentrated in vacuo to e volume. The resultant residue was treated with water (1 L)y and the
precipitate formed collected by filtration and dried in vacuo at 35°C to give the title compound
(62.3 g, 92%). Contains 16% impurity. 'H NMR 400MHz (DMSO-d ) 3: 8.56 (1 H, s}, 7.20 (1

o

N
H, s), 3.86 (3 H, s).
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Step 3:  4-Chloro-6-methoxy-nicotmonitrile

A suspension of 4-chloro-5-iodo-2-methoxy-pyridine (30.5 g, 0.11 mol), zinc (I} cyanide (7.97
g, 68 mmol), Pd(PPhz)s (6.56 ¢, 5.66 mmol) and DMF (450 mL) was degassed and then heated at
120°C for th before being concentrated in vacuo. The resultant residuc was treated with water
then extracted with DCM, the organic extract dried (MgSOy), filtered, then concentrated in
vacuo. The resultant residue was crystallized from DCM to give the title compound (10.1 g,
54%). The mother liquors were concentrated /n vacuo and the residue subjected to flash
chromatography (Si0- gradient 0 to 100% EtOAc in cyclohexane) then crystallization from
cyclohexane to give the further title compound (5.16 g, 28%, %2% total). 'H NMR 400MHz
(CDChL) 8: 845 (1 H,s),6.90 (1 H, %), 4.01 (3 H. s).

Step4:  4-Chloro-6-methoxy-nicotinamidine hydrochloride

To a solution of 4-chloro-6-methoxy-nicotinonitrile (10.1 g, 59.7 mmol) in THF (300 mL)

at -78°C was added LiIHMDS (65.7 mL) dropwise and the reaction mixture stirred for 30 min
before allowing to warm to RT and stirring for a further 1h. The reaction was quenched by the
addition of IN HCI (to pH ~1) and then extracted three times with EtOAc. The aqueous layer
was concentrated in vacuo to give brown solid which was azeotroped with toluenc to give the
title compound as a tan solid. Mixrure with ammonium chloride, 72% title compound by weight.

(15.2 g, 83%). "H NMR 400MHz (DMSO-d.) 6: 9.68 (4 H, d. J = 15.79 Hz), 8.46 (1 H, s), 7.47

Step5: 4-Chloro-5-[4-(2-isopropyl-5-methyl-2H-[1,2. 4 }triazol-3-y1)- 1 H-imidazol-2-y1}-2-
methoxy-pyridine

A suspension of 4-chloro-6-methoxy-nicotinamidine hydrochloride (18.4 mmol) and potassium

bicarbonate (7.37 g. 73.6 mmol) in THF (42 mL) and water (§.5 mL) was heated to reflux and

treated with a solution of 91 (4.53 g, 18.4 mmol) in THF (14 mL) added dropwise. The rcaction

mixture was heated at reflux for 18h before removal of volatile solvent in vacuo. The resultant

suspension was filtered and the residue washed with water then dried to give the title compound

Step 6: 2-[2-(4-Chloro-6-methoxy-pyridin-3-yh-4-( 2-isopropyl-5-methyl-2H-[ 1.2 4]triazol-3-

vD)-imidazol-1-yll-cthanol
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A suspension of 4-chloro-5-[4-(2-1sopropyl-5-methyl-2H-[ 1,2 4}triazo)-3-yl)-1H-imidazol-2-yl]-
2-methoxy-pyridine (5.9 ¢, 17.7 mmol} in toluene (20 mL) was treated with ethylene carbonate
(30 mL) and heated at 130°C for 2.5h. The cooled rcaction mixture was concentrated /s vacuo
then diluted with DCM and passed through a pad of silica eluting with DCM then 20% methanol
in DCM. Methanolic fractions were combined and concentrated in vacuwo and the resultant
residuc subjected to recrystallisation from acetonitrile to give the title compound as a pale tan
solid (2.27 g. 34%). LCMS: Ry= 2.53 min [M+H] = 377/379. '"H NMR 400MHz (CDCL) &:
8.25 (1H, s), 8.05 (1H, s), 6.92 (1H, s), 5.82-5.80 (1H, m), 4.00 (3H, ), 3.97 (2H, t, J = 4.92 Hz),
3.88 (2H. t, 1 =492 Hz), 2.38 (3H, s). 1.48 (6H, d, J = 6.63 Hz).

Step 7: 2-(2-lsopropyl-5-methyl-2H-[1.2 4 ltriazo]-3-y1}-8-mcthoxy-4.5-dihydro-6-oxa-
1.3a,9-triaza-benzo[clazulene
A solution of 2-[2-(4-chloro-6-methoxy-pyridin-3-y1}-4-(2-isopropyl-5-methyl-2H-[1.2 4 jtriazol-
3-yly-imidazol-1-yl]-cthanol (2.25 g, 5.97 mmol) in DMF (30 mL) was cooled to 0°C and treated
with sodium hydride (239 mg. 5.97 mmol), the rcaction mixture stirred at 0°C for 30 min then
allowed to warm to RT and stirred for 2h. The reaction mixture was re-cooled to (°C and treated
with water (400 mL}, the precipitated product filtered off and washed with water then dried i
vacuo 1o give the title compound as a white sohid (1.02 ¢, 50%). LCMS Ry= 2.68 min,
[M+H] = 341. '"H NMR 400MHz (DMSO-d.)} 8: 9.15 (1 H., s). 7.87 (1 H. s}, 6.42 (1 H, s), 5.84
(1 H.m), 457-456 (4 H. m), 3.89 (3 H,s), 2.25 (3 H, s), 1.46 (6 H, d, ] = 6.60 Hz).

Step 8:

A solution of 2-(2-isopropyl-3-methyl-2H-[1.2.4]triazol-3-v1)-8-methoxy-4.3-dihydro-6-oxa-
1,3a.9-triaza-benzofelazulene (1.0 g, 2.97 mmol) in 48% aqueous HBr (5 mL) and acetic acid (5
ml) was heated at 80°C for 7.5h before bemng concentrated in vacuo. The resultant residue was
suspended in water (10 mL) and pH adjusted to ~6 using SN aqueous NaOH. The precipitate
formed was filtered off, washed with water then dried in vacuo to give 92 as a white solid (1.01 ¢,
100%). LCMS  Ry=2.01 min. [M+H] = 327. '"H NMR 400MHz (DMSO-d.) &: 8.42 (1 H, s),
7.85 (1 H.s). 5.85 (1 H. s). 5.69-5.65 (1 H. m). 4.55-4.54 (2 H. m), 4.50-4.46 (2 H, m), 2.27 (3 H,
s), 1.44 (6 H, d. J = 6.59 Hz).

Example 93: 2-(2-lsopropyl-2H-{1,2,4)triazol-3-vI)-4,5-dihvdro-6-0xa-1.3a.9-triaza-

benzo|ejazulen-8-of 93
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Step I:  4-Chloro-5-[4-(2-isopropyl-2H-[ 1.2 4]triazol-3-yl)-1H-imidazol-2-yl}-2-methoxy-
pyridine
A suspension of 4-chloro-6-methoxy-nicotinamidine hydrochloride (50.9 mmol) and potassium
bicarbonate (20.4 g, 202.3 mmoly in THF (128 ml.) and water (21 mL) was heated to reflux and
treated with a solution of 2-chloro-1-(2-isopropyl--2H-{ 1,2,4]triazol-3-yi)-cthanone (9.55 g, 50.9
mmol) in THF (25 mL) added dropwise. The reaction mixture was heated at reflux for 24h
before removal of volatile solvent in vacuo. The resultant residue was diluted with water and cx-
tracted with EtOAc. The combined extracts were dried (Na,SOs), treated with charcoal (15 g),
filtered and concentrated in vacuo to give a solid. The solid was triturated with 10% dicthyl
cther in pentane then dried at 50°C in vacuo to give the title compound as a pale brown solid
(8.74 g, 54%). LCMS RT= 2.86 min, [M+H]—= 319/3 IH NMR 400MHz (CDC13) &: 9.03
(1 H.s), 789 (1 H, 8). 783 (1 H,8). 726 (1 H,5) 6.88 (1 H,5),4.01 (3H,s), 1.58 (6 H,d, J =
6.63 Hz).

Step 2: 2-[2-(4-Chloro-6-methoxy-pyridin-3-y1)-4-(2-isopropyl-2H-[ 1,2 4]triazol-3-y1)-
imidazol-1-yl]-ethanol
To warmed cthylene carbonate (34 ¢) was added 4-chloro-3-[4-(2-isopropyl-2H-[1.2 4}triazol-3-
vI)-1H-imidazol-2-yl}-2-methoxy-pyridine (8.74 g, 27.4 mmol) and the mixturc heated at 130°C
for 3h. The cooled reaction mixture was diluted with DCM and loaded onto silica (150 g). The
silica was washed with DCM then 5% methanol in DCM. Methanolic fractions were combined
and concentrated in vacuo to give the title compound as a brown foam (7.52 g, 75%). LCMS
RT= 2.65, [M+H]+= 363/365. 1H NMR 400MHz (CDCI3) 6: 8.27 (1 H. s}, 8.02 (1 H. 5), 7.85
(1 H.s),6.93(1 H.s), 5.98-582 (1 H,m),4.00(5H, m), 3.88 (2H,t, J=5.11 Hz), .51 (6 H. d,
J=6.62 Hz).

Step 3: 2-(2-Isopropyl-2H-[1.2.4]triazol-3-y1)-8-methoxy-4.5-dihydro-6-oxa-1.3a,9-triaza-
benzo{cjazulene
A solution of 2-[2-(4-chloro-6-methoxy-pyridin-3-y1)-4-(2-isopropyl-2H-[1,2 4]triazo1-3-y1)-
imidazol-1-yl}-cthanol (7.52 g, 20.7 mmol) in DMF (100 mL) was cooled to 0°C and trcated
with sodium hydride (804 mg, 20.1 mmol), the reaction mixture stirred ar 0°C for 10 min then
allowed 1o warm to RT and stirred for 72h. Further sodium hydride (150 mg) was added and
stivring continued unti] no starting material remained before removal of solvent in vacuo. The
residuc was dissolved in EtOAc and the resultant solution washed three times with saturated

brine then dried (Na;SOy), filtered and concentrated in vacuo. The resultant residuc was
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triturated in pentane/dicthyl ether (5:1) to give the title compound as a brown solid (5.38 g, 79%).
LCMS RT= 2.86, [M+H]+=327. 1H NMR 400MHz (CDCI3) 8: 9.35 (1 H. s}, 7.87 (1 H, s).

7.63 (1 H.s), 6.37(1 H, 8), 6.03-6.02 (] H, m). 4.54-4 53 (2 H, m}, 4.53-4.33 (2 H, m), 3.99 (3 H,
sy, 157 (6 H,d, J = 6.63 Hz).

Step 4:

A solution of 2-(2-isopropyl-2H-[1,2,4]trtazol-3-yl)-8-methoxy-4,5-dihydro-6-oxa-1,3a,9-triaza-
benzofelazulene (1.0 g, 2.97 mmol) in acctic acid (40 mL) was treated with 48% aqueous HBr
(37.7 mL) and heated at 80°C for 5h before being concentrated in vacuo. The resultant residue
was suspended in water (60 mL) and pH adjusted to ~6 using SN aqueous NaOH. The precipi-

tate formed was filtered off, washed with water then dried in vacuo. The resultant solid was

313, "H NMR 400MHz (DMSO-d.) 6: 8.42 (1 H, 8}, 7.90 (1 H, ). 783 (1 H, 8}, 5.84 (1 H, ).
S5.784(1 H,m), 4.71-4.30 (4 H, m), 1.45 (6 B, d, ] = 6.60 Hz).

Example 94: 2-(2-Isopropyl-2H-[1,2,4]triazo)-3-v})-8-piperidin-4-vl-4,5-dihydro-6-oxa-

1.3a,9-triaza-benzofelazulene hvdrochloride 94

Step 11 Trifluoro-methanesulfonic acid 2-(2-isopropyl-2H-{ 1,2 4}triazol-3-y1)-4,5-dihydro-6-
oxa-1,3a,9-triaza-benzo[clazulen-8-yl ester
A suspension 0f 93 (238 mg. 0.76 mmol) in DMF (2.2 ml) was treated with sodium hydride
(65% dispersion i mineral oil, 34 mg, 0.91 mmol), the reaction mixture heated at 40°C for 1.5h
then cooled to RT. Benzenebis(trifluoromethane) sulfonamide (327 mg, 0.91 mmol) was added
and the reaction mixture stirred at RT for 24h before being diluted with EtOAc (60 mL) and
washed with brine (4 x 20 mL). The resultant solution was dried (MgSQOy), filtered and concen-
trated in vacuo to give a solid which was triturated in diethyl ether to give trifluoro-methanesulf-
onic acid 2-(2-isopropyi-2H-[1.2.4]trazol-3-y1)-4,5-dihvdro-6-oxa-1,3a,9-triaza-benzo{ ¢ Jazulen-
8-yl ester as a white solid (44 mg). The mother hiquors from trituration were concentrated in
vacuo, the resultant residuc reerystallised from methanol to give further compound (39 myg, 25%
total). LCMS Ry= 3.27 min. [M+H] = 445. "H NMR 400MHz (DMSO-d6) 3: 9.32 (1 H, s),
804 (1 H,8), 793 (1 H, ). 736 (1 H, 5}, 589 (1 H,m), 4.74 C H, m), 4.63 (2 H, m), ] 48 (6 H,
d. J=6.58 Hz)

Step 2:
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To a mixture of trifluoro-methancsulfonic acid 2-(2-isopropyl-2H-{ 1,2 4)triazol-3-y1)-4,5-di-
hydro-6-oxa-1,3a,9-triaza-benzo[elazulen-§-yl ester (83 mg, 0.19 mmol) and 2N aqucous sodium
carbonate (600 ul) in DMF (1.2 mL) was added palladium bis(dibenzylideneacetone) (6 mg,
0.01 mmol}, triphenylphosphine (4 mg. 0.015 mmol) and 4-(4.4,5.5-tetramethyl-{ 1.3.2]dioxa-
borolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (75 mg, 0.24 mmol).
The reaction mixture was degassed and then heated at 90°C under an atmosphere of argon for 2h
before being concentrated in vacuo. The resultant residue was partitioned between EtQAc and
water, the aqueous extracted with EtOAc (x 3) and the combined organic extracts dried (MgSO,),
filtered and concentrated in vacuo. The resultant residuc was subjected to flash chromatography
(SO, gradient 0 to 10% methanol in EtOAc) to give 4-[2-(2-Isopropyl-2H-[1.2,4]triazol-3-yl)-
4,5-dihydro-6-oxa-1,3a,9-triaza-benzo[clazulen-8-yl]-3,6-dihydro-2H-pyridine- 1 -carboxylic acid
tert-butyl ester as a white solid (41 mg, 45%). LCMS ( *) Ry= 3.24 min, [M+H] = 478. 'H
NMR 400MHz (CDClz) 6: 9.65 (1 H, s), 7.94 (1 H, s), 7.89 (1 H. ), 7.00 (1 H, 8), 6.84 (1 H. s),
460 (ZH.s).450(2H,s). 4182 H,s).3.67(2H,5),2.62(2H,s), 1.59 (6 H, d. J = 6.62 Hz),
1.50 (9 H. 8)

Step 3:

A mixture of 4-[2~(2-sopropyl-2H-{1.2.4]triazol-3-yl)-4,3-dihydro-6-oxa-1,3a,9-triaza-benzo{e]-
azulen-8-yl]-3.6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (89 mg, 0.19 mmol) in
IMS (10 mL) was trcated with platinum oxide (10 mg), the rcaction mixture degassed and stirred
at RT under an atmosphere of hydrogen for 72h. Further platinum oxide (10 mg) was added and
stirring continued at RT for 18h before the filtering through Celite® and concentrating in vacuo.
The resultant residuc was subjected to flash chromatography (Si0s, gradient 0 to 5% methanol in
DCM) to give 4-[2-(2-1s0propyl-2H-[ 1.2.4]triazo!l-3-y1)-4,5-dihydro-6-oxa-1,3a.9-triaza-benzo-
[e]azulen-8-yl]-piperidine- I-carboxylic acid tert-butyl ester (58 ¢, 64%). LCMS ( *) Rp= 2.72.
[M~H] =480

Step 4:

A solution of 4-[2-(2-isopropyl-2H-[1,2.4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a,9-triaza-
benzo[clazulen-8-yif-piperidine- I -carboxylic acid tert-butyl ester (38 mg, 0.12 mmol) in DCM
(0.5 mL) and methanol (0.3 mL) was trcated with 4M HCl in dioxane (0.8 mL) and the reaction
mixture stirred at RT for 1.3h before being concentrated in vacuo. The resultant residue was

triturated with dicthyl ether to give 94 (66 mg, 100%). LCMS Ry= 1.68 min, [M+H] = 380
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Example 102: 2-(1~(2-chlorophenyh)-1H-1,2 4-triazo}-5-yl)-5,6-dihvdrobenzo| flimidazo|1,2-

d}[1,4]oxazepine-10-carboxamide 102

Oxalyl chloride in DCM (2.00 M, 3.0 mL) was added to a suspension of 31 (112 mg, 0.178
mmol) in 30 ml of DCM. Catalytic amount of DMF (1.0 uL, 0.013 mmol) was added and the
mixturc was stirred for 2 hr. The mixture was filtered. the filtrate was concentrated in vacuum
and the residue dried in high vacuum for ] hr. The above residue was dissolved in N.N-dimethyl-
acetamide (3.0 mL, 32 mmol) and saturated with gascous ammonia. The mixture was stirred for
20 min, concentrated in vacuum, dissolved in aqueous methanol and subjected to RP HPLC
purification.Yiceld 18.5 mg (26%), MS: 407.1. '"H NMR (400 MHz, DMSO) § 8.26 (d, J = 2.2,
TH), 8.20 (s, 1H), 7.80 (s, TH), 7.72 = 7.51 (m, 6H), 7.29 (s, 1H), 7.00 (d, .J = 8.5, TH).

Example 103: 2-(1-(2,4-difluorophenyl)-1H-1,2,4-triazol-5-y1)-8-bromo-4,5-dihvdrobenzo-
2H-oxepino}4,5-djpyvrazole 103

A solution of 2.4-difluorophenyl hydrazine (20 g. 0.14 mol) in formamide (60 mL) was heated at
120°C for 18h. The cooled reaction mixture was diluted with saturated aqueous sodium hydro-
gen carbonate and EtOAc forming an emulsion. The emulsion was filtered through Celite®:, the
aqueous extracted with EtOAc. The combincd organic extracts were dried (Na,SOy), filtered and
concentrated in vacuo and the resultant solid subjected to flash chromatography (Si0,, gradient 0
to100% EtOAc in cyclohexane) to give 1-(2,4-difluoro-phenyl)-1H-{ 1.2 4]triazole as a white
solid (15.7 g, 62%). '"H NMR & (ppm)(CDCl:): 8.60 (1 H. d. J = 2.83 Hz), &.12 (1 H, ), 7.91-
7.83 (1 H,m), 7.10-7.04 (2 H. m).

Under an atmosphere of nitrogen a solution of 1-(2,4-difluoro-phenyl)-1H-[ 1.2 4]triazole (15.7 ¢,
86.7 mmol) in THF (300 mL) at -78°C was treated with n-butyllithium (38 mL, 2.5 M, 95.3
mmol) dropwise. After stirring for 1.5h a solution of hexachloroethane (22.6 g, 95.3 mmol) in
THF (30 mL) was added dropwise. The resultant reaction mixture was stirred for 1.5h before
allowing to warm to RT and quenching with water. The resultant mixture was diluted with water
and extracted with EtOAc, the combined organic extracts were dried (Na;SQOy), filtered and
concentrated /v vacuo to give an oil which crystallised on standing. The solid was recrystallised
from cyclohexane to give S-chloro-1-(2.4-diflucro~-phenyl)y-1H-[1,2 4}triazole (12.4 ¢, 66%). 'H
NMR 8 (ppm)yCDCl:): 8.04 (1 H, 8). 7.51-743 (1 H. m), 7.10-7.04 (2 H, m).

To a solution of 30 (2.12 g, 7.99 mmol) and 5-chloro-1-(2.4-difluoro-phenyl)-1H-[1,2.4 }triazole
(2.58 g, 12.0 ramol) in THF (10 mL} was added cesium carbonate (3.9 ¢, 12.0 mmal) and the

reaction mixture heated at 180°C for 60 min using microwave irradition. The cooled reaction
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mixture was diluted with water and extracted with EtOAc. the combined organic extracts were
washed with brine, then dried (MgSQy), filtered and concentrated in vacuo. The resultant
residue was triturated in hot cyclohexane to give 103 (1.62 g, 46%). '"H NMR (DMSO-d,. 400
MHz): 8 8.45 (s, 1 H); 8.30(s, 1 H); 7.84-7.77 (m, 1 H); 7.66-7.58 (m, 1 H). 7.37-7.30 (m, |
H), 7.27(d,J=86Hz, 1 H), 7.22(d. J=20Hz 1 H); 7.13(dd, J = 8.6, 2.1 Hz, 1 H); 4.26(t,
J=30Hz 2H); 3.06(t J=50Hz 2H)

Example 104: 2-(1-(2-chlorophenyl)-1H-1,2,4-triazol-5-v1)-5,6-dihvdrobenzo(flimidazo|[1,2-

d]|1.4}oxazepine-9-carboxamide 104

Following the procedure for 243, 2-(1-(2-chlorophenyl)-1H-1,2 4-triazol-5-y)-5.6-dihydro-
benzo!flimidazo{1.2-d]{ | .4Joxazepine-9-carboxylic acid, ammonium chloride, HATU, diiso-
propylethylamine and DMF were reacted to give 104. Yield 51%. MS: 407.0. 1H NMR (400
MHz, DMSO) & 8.21 (s, 1H), 7.99 (s, 1H), 7.95 (s, 1H), 7.74 (d, ./ = 7.0. TH), 7.69 - 7.54 (m,
4H), 7.47 (s, 1H), 7.44 — 7.36 (m, 2H). 4.48 (d. J = 7.6, 4H)

Example 105: 2-(1-isopropyl-1 H-1,2.4-triazel-5-v1}-8-(pvrazel-4-vi)-4.5-dihvdrebenzo-2 H-

oxepino|4,5-d]pvrazole 105

8-Bromo-2-(2-isopropyl-2H-[ 1.2 4triazol-3-y1)-4,5-dihvdro-2H-6-0oxa- 1, 2-diaza-benzo{e}-
azulene (53 mg, 0.14 mmol). 4-(4,4.5,5-tetramethyl-[1,3.2]dioxaborolan-2-y1}- 1 H-pyrazole (36
mg, 0.18 mmol), tns(dibenzylidincacetone) di-palladium (0) (2.2 mg, 1.7 mol%), 2.4",6'-diiso-
propyl-1,1"-biphenyl-2-yidicyclohexylphosphine (5.3 mg, 9 moi%) and K:PO, (89 mg, 0.42
mmol) were combined in a reaction vial, the atmosphere cvacuated and back-filled with nitrogen.
Dioxane {1 mL) and water (0.1 mL) were added and the reaction mixture heated at reflux for 18h.
Further 4-(4,4.5,5-tetramethyl-{ 1.3.2]dioxaborolan-2-yly- 1 H-pyrazole (36 mg, 0.1% mmol), tris-
(dibenzylidincacetone) di-palladium (0) (2.2 mg, 1.7 mol%). and 2.4',6"-diisopropyl-1,1'-bi-
phenyl-2-vidicyclohexyiphosphine (5.3 mg. 9 mol%) werc added and heating continued for a
further 18h. The recaction mixture was diluted with EtOAc, decanted and then concentrated in
vacuo. The resultant residue was subjected w flash chromatography (Si0;. gradient 10 to 60%
EtOAc in cyclohexanc) to give 105 as a white solid (12 mg, 24%). 'H NMR {CDCls, 400 MHz):
O 828(d.J=82Hz 1 H): B.O08(s, 1 H)t 7.90(s, 2 H); 7.80 (s. | H). 7.30(dd. J = 8.2, 1.8 Hz.
I HY 7.23(d. )= 1.8 Hz, | H 5.73-5.59 (m. 1 H), 4.42-4.35 (m, 2 HY. 3.20-3.13 (m. 2 Hx

min, M+H = 362
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Example 106: 2-(1-isopropyl-1H-1,2,4-triazo}-5-v1)-8-bromo-4,5-dihydrobenzo-2 H-oxepino-
{4.5-d]pyrazole 106

Step 1: t-Isopropyl-1H-{1,2 4]triazole

A solution of isopropyl hydrazine hydrochloride (60 ¢, 0.54 mmol) in formamide (270 mL) was
heated at 130°C for 3 days. The cooled solution was diluted with saturated brine (700 mL.) and
extracted with EtOAc (4 x 1L). The combined organics were dried (Na;SQOy), filtered and
concentrated in vacuo to give an oil. The oil was subjected to distillation under reduced pressure

(25 mbar bp 85-90°C) to give 1-1sopropyl-1H-[1.2.4]triazole as a colourless oil (54 ¢, 90%). 'H

Step 2:  5-Chloro-1-isopropyl-1H-[1.2.4]triazole

Under an atmosphere of nitrogen a solution of 1-isopropyl-1H-[1,2,4]triazole (19 mmol) in THF
(50 mL) at -78°C was treated with n-butyllithium (11.4 mL, 2.5 M, 28.5 mmol) dropwisc giving
a cream yellow suspension. Further n-butyllithium (3.8 mL, 2.5 M, 9.5 mmol) was added after
Ih and stirring continued for a further 1.5h. 1,1,2-trichlorotrifluorocthanc {(4.57 mL, 38 mmol)
was added dropwise giving a dark brown solution. The resultant reaction mixture was stirred for
15 min before being quenched by the addition of saturated aqueous NaHCO: (20 mL) then
allowed to warm to RT. The resultant mixture was extracted twice with diethy! ether, the com-
bined organic extracts dried (Na,SOy), filtered and concentrated in vacuo to give 5-chloro-1-iso-
propyl-1H-[1.2,4}triazole as a dark o1l (3.9 g) which was used in the subsequent step without
further purification. 'H NMR & (ppm}{CDCl): 7.85 (1 H, s), 4.73-4.63 (1 H, m), 1.54-1.46 (6 H,

m}.

An ice-cooled suspension of sodium hydride (60% dispersion 1.09 g, 38 mmol) was treated
portionwise with 56 (3.6 g, 13.6 mmol} giving a deep red suspension. 5-Chloro-1-isopropyl-1H-
[1.2,4}tnazole (19 mmol) was added and the mixture heated at 80°C under nitrogen for 72h. The
cooled reaction mixture was quenched with water and extracted twice with EtOAc. The
combined organic extracts were dried (Na,SOy). filtered and then concentrated in vacuo. The
resultant residue was subjected to flash chromatography (Si0;, gradient 0 to 13% EtOAc in
cyclohexane). Appropriate fractions were combined and recrystallised from methanol and
cyclohexane/ EtOAc to give 106 as a tan solid (789 mg. 16%). 'H NMR (CDCl, 400 MHz): §
RS-0 T (o THY BOR (s, THY 7.80 (s0 T HY 728723 (m, 2 Hy: 5.65-553 (m, 1 H) 4.3%-
431 (m. 2 Hy, 3.18-3.10 (m, 2 H): 1.60(d. J = 6.6 Hz, 6 H).
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Example 107: 2-(1-(2,4-difluorophenyl)-1H-1,2 4-triazol-5-yl)-4,5-dihvdrobenzo-2 H-

oxepino{4,5-djpyrazole-8-carboxamide 107

To a suspension of §-bromo-2-[2-(2.4-difluoro-phenyl)-2H-[ 1,2 4}triazol-3-yi]-4,5-dihydro-2H-
6-oxa-1,2-diaza-benzolelazulene (80 mg, 0.18 mmel), hydroxylamine hydrochloride (25 mg,
0.36 mmol), molybdenum hexacarbonyl (24 mg, 0.09 mmol). tri-tert-butylphosphine tetrafluoro-
borate (5 mg, 10 mol%:), trans-di-u-acetatobis{2-(di-o-tolylphosphinoybenzylidipaliadium(il)y
(8.4 mg, 5 mol%) in dioxane (4 mL) were added 1,8-diazabicyclo[3.4.0Jundec-7-ene (27 ul.,
0.18 mmel) and DIPEA (62 L, 0.36 mmol). The reaction mixture was heated at 150°C under
microwave irradiation for 30 mins, and diluted with EtOAc. The organic layer was washed with
water, saturated aqueous sodium bicarbonate solution followed by brine, dried (Na>SOy) and
concentrated in vacuo. The resultant residue was subjected flash chromatography (5104, 20 to
90% EtOAc in cyclohexane) to give an solid, which was recrystallised from methanol to give
107 as a white solid (17 mg, 23%). '"H NMR (DMSO-de, 400 MHz) & 8.48 (s, T H); 831 (s, 1
H): 7.98 (s. 1 H); 7.87-7.79 (m, | H); 7.69-7.61 (m, 1 H); 7.49(d, J=1.7Hz 1 H). 7.43(dd.J
=83, V.8 Hz, 1 M), 7.40-732 (m, 3 H), 427 (1, )= 5.0 Hz, 2 Hy, 3.09(1, ) =50Hz 2 H).
LCMS (Method D*): Ry = 8.72 min. M+H = 409

Example 108: 2-(4-isopropyvl-4H-1,2,4-triazol-5-yI)-9-(pyrazol-4vi)-4,5-dihydrobenzo-2H-

oxepino|4,5-d|pyrazole 108

A suspension of 58 (78 mg, 0.21 mmol), 4.4.5.5-tetramethyl-2-(1 H-pyrazol-4-yl[)-1.3,2-dioxa-
borolane (61 mg. 0.31 mmol), tetrakis(triphenylphosphine) palladium (0) (24 mg. 0.021 mmol)
and sodium carbonate (45 mg, 0.42 mmol) in acctonitrile (6 mL) and water (3 mlLj under nitro-
gen was heated at 140°C for 25 min using microwave irradiation. The reaction mixture was
diluted with EtOAc and water, the organic layer was isolated and washed with brine, dried
{(Na>S0O.), concentrated in vacuo. The resultant residue was subjected to flash chromatography
(Si0,. gradient 0 to 50 % EtOAc in cyclohexane) followed by reerystallisation from acctonitrile

and trituration in pentanc to afford 108 as an off-white solid (16 mg, 20%). (67261) "H NMR

797 (s,2H): 7.52(dd, J=84,23 Hz, 1 HY. 7.05(d,J=84Hz | H); 541-526(m, 1 H).
4.35-4.26 (m. 2 H): 3.17-3.08 (m. 2 H): 1.55(d,J = 6.6 Hz, 6 H). LCMS: Ry = 938 min, M+H

= 362
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Example 109: 2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-dihvdrobenzo[f]imidaze|1,2-d]-

{1, 4]oxazepine-10-carboxamide 109

To a solution of 2-(1-isopropyl-1H-1.2 4-triazol-5-y1}-5,6-dihydrobenzo| flimidazo[1,2-d]-
[1.4Joxazepine-10-carboxylic acid (0.170 g, 0.000501 mol) dissolved in DMF (7.84 mlL., 0.101
mol) and treated sequentially with N,N-diisopropylethylamine (0.524 mL, 0.00300 mol)
ammonium chloride {0.107 ¢, 0.00200 mol) then NN N' N'-tetramethy!-O-~( 7-azabenzotriazol-1-
yhuroniurn hexafluorophosphate (0.228 g, 0.000601 mol). The reaction was stirred at RT
overnight, The reaction was quenched with sat. sodium bicarbonate then extract with EtOAc (3x).
The organic layers was dried (Na;504) and concentrated in vacuo to give 109 purified on reverse
HPLC. MS: (ESI+) = 339.1. "H NMR (400 MHz, DMSO)  8.93 (d../=2.2 Hz. 1H). 7.95 (s,
2H), 7.92 (s, IH), 7.79 (dd, .J = 8.5, 2.2 Hz, 1H), 7.10 (d, J = 8.5 Hz, 1H), 5.82 (dt../ = 13.2, 6.6
Hz, 1H}, 4.56 (s, 4H), 1.49 (d, J = 6.6 Hz, 6H)

Example 110: 2-(1-isopropyil-1 H-1,2 4-triazol-5-vI)-9-N-methyl-4.5-dihvdrobenzo-2 H-

axepino{4,5-d{pvrazole-9-carboxamide 110

58 was reacted with N,O-dimethylhydroxylamine hydrochioride to give 118 as a white solid (29
mg. 31%). '"H NMR (DMSO-ds. 400 MHz): 6 8.75(d. J= 2.3 Hz, | H): 8.44-8.38 (m. | Hy:
833 (s, 1 H); 8.05(d, J=0.6Hz, 1 H) 7.73(dd.J=%.5,23Hz 1 H);, 7.10(d. ] =& 5 Hz |
Hy; 531-521(m, 1 Hy; 435, J=50Hz 2H): 3,13 J=50Hz 2 H) 2.78(d. ] = 4.5 Hz,

Example 111: 2-(1-isopropyl-1H-1,2 4-triazol-5-¥1}-9-N-(2-hydroxyethyl)-4,5-dihvdrobenzo-

2H-oxepino|4.5-d|pyrazole-9-carboxamide 111

Following the procedure for 107, 58 was reacted with cthanolamine to give 111 as a white solid
(23 mg. 22%). 'H NMR (400 MHz, DMSO-dgy: & R71(d. J =229 Hz | Hy. 835(t. 1 =537
Hz, 1 H). 829 (s, 1 Hy: 800(d, J=0.60Hz, 1 H): 7.71 (dd, J =831, 233 Hz, 1 H): 7.06 (d.]
=849 Hz 1 H): 5.29-521 (m. I H) 4.65{t.J=560Hz 1 Hy;, 430(t,J =498 Hz, 2 H). 3.47
(q.J =599 Hz, 2H): 3.28(1, J =493 Hz, 2 H): 3.09 (t. J=4.98 Hz. 2 H): 1.46(d. J = 6.59 H.
6 Hy. LCMS Ry=7.4] min, M+H = 3§3

Example 112: 2-(1-isopropvl-1H-1,2 4-triazol-5-y1}-5,6-dihvdrebenzo{flimidazo|1,2-

d}|[1.4]oxazepin-10-vI)(S-dioxothiomorpholino)methanone 112
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Following the procedure for 116, 2-(2-isopropyl-2H-[1,2 4]triazol-3-y1)-4,5-dihydro-6-oxa-
1.10b-diaza-benzo(elazulenc-9-carboxylic acid was reacted with thiomorpholine dioxide to give

112, '"H NMR (DMSO-dg, 400 MHz): 6 806 (d,J=2.1Hz, 1 H); 804 (d,J=0.6Hz, 1 H)x

4.57(t,J=59Hz, 2 H) 3.35-3.26 (brm, &H); 3.24 (1, J=6.0 Hz, 2 H). 1.48(d. J=6.6 Hz, 6
H). LCMS: Ry =8.24 min, M+H = 457

Example 113: (4-(2-hydroxypropan-2-ylpiperidin-1-yI)(2-(1-isopropy}-1H-1,2 4-triazol}-5-

vD)-5,6-dihydrobenzo[f]imidazo|1,2-d][1,4]oxazepin-10-vD)methanone 113

Following the procedure for 109, 2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo|[ f]-
imidazo[1.2-d][1.4]Joxazepine-10-carboxylic acid and 2-(piperidin-4-ylypropan-2-ol gave 113,
MS: (ESI+) = 465.2. 'H NMR (400 MHz, DMS0) 6 .40 (d, /= 1.6 Hz, 1H), 7.96 (s, 1H), 7.92
(s, 1H), 7.35(dd, J=8.4, 1.9 Hz, 1H), 7.11 (d. ./ = 8.4 Hz, 1H), 5.87 - 5.69 (m, 1H), 4.56 (s, 4H),
4.15 (s, 1H), 1.75 (s, 2H), 1.48(d, J = 6.6 Hz, TH), 1.19(dd../=23.3, 11.]1 Hz, 2H), 1.05 (s, 7t1)

Example 114: 9-(1-Isopropyl-1H-pyrazol-5-y1)-6,7-dihvdroimidazo|1,2-d| pyrido|3,2-

b]i1.4]oxazepine-3-carboxamide 114

A mixture of 17 mg (0.05 mmol) of 12, 30 mg, (0.061mmol) of HATU and 0.022 mi (0.153
mmol) of TEA in 2 ml of DMF was stirred for 10 min. Ammonia (gas) was bubbled through the
mixture for 5 min. The mixture was stirred for 1 hr, concentrated in vacuum and partitioned
between EtOAc and 0.01 N aqueous HCL . The organic layer was concentrated and the residue
purificd on 4 g silica column cluting with 7-8% mecthanol in DCM to give 114, Yield 2.4 mg.
MS(EST+) 339.2, 1H NMR (400 MHz. CH30OH+D20) 38 8.70 (d, ./ = 1.8, 1H), 8.33 (s, 1H), 8.05
(d, /= 1.8, 1H), 7.52 (s,1H), 6.48 (d.J = 1.6, IH). 5.16 (dd. /= 13.2, 6.6, 1 H), 4.56 (t. /= 5.1,
2H), 3.52 - 3.45 (m, 2H), 1.49 (d. J= 6.6, 6H).

Example 115: 2-(1-isopropyl-1 H-pyrazel-5-y1)-5,6-dihvdrobenzo[flimidazo[1,2-d|[1.4]-

oxazepine-10-carboxamide 115,

Following the procedure in Example 51, 14 was coupled with ammonia 1o give 115, MS(ESI+):
338.1. TH NMR (400 MHz, DMSO) § 8.94 (d. /=22, 1H), 7.94 (s. 1H}, 7.77 (dd. J = & 5. 2.2,
TH)Y. 769 (s, 1H), 744 (d. J= 1.4, TH)L 7.25 (s, TH). 7.08 (d. J= 8.3, 1H), 6,40 (d. /= 1.7, IH),
534(dt, J=13.0.64,1H). 452 (dd. /= 11.0, 5.6.4H). 1.44 (d, J = 6.6, 6H).
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Example 116: N-(2-hvdroxy-2-methyipropyl)-2-(1-isopropyvl-1H-1.2 4-triazol-5-vI)-4.5-

dihvdrobenzo[b]pyrazole{1,5-d}[1,4]oxazepine-9-carboxamide 116

2-(2-Isopropyl-2H-[1,2. 4]triazol-3-y1)-4,5-dihydro-6-oxa-1,10b-diaza-benzo[c]azulenc-9-
carboxylic acid (0.2 g, 0.59 mmol) was suspended in DMF (5 mL) and DIPEA (0.21 mL, 1.2
mmol) added. The resultant solution was treated with HATU (0.23 g, 0.6 mmol) and HOBT (&1
mg, 0.6 mmol) before the addition of 1-amino-2-methyl-propan-2-ol (52.5 mg, 0.59 mmol) then
stirred for 18h at RT. The reaction mixture was concentrated in vacuo and the resultant residue
partitioned between DCM and water. The aqueous layer was extracted three times with DCM
and the combined organic extracts washed with water, dried (Na;SQy), filtered and concentrated
in vacuo. The resultant residue was subjected to flash chromatography (Si0», gradient 0 to 10%
McOH in EtOAc) and recrystallistion from EtOAc to give 116 (163 mg, 67%). 'H NMR (CDCls,
400MHz): 6 846 (d, J=22Hz 1 H); 794 (s, 1 H); 7.72(dd. J = &4, 22 Hz, 1 H); 7.22(d.]
=84 Hz 1 H): 686(s, 1 H): 6.66 (s, 1 H)y: 5.74-5.61 (m, 1 H). 4.57(t.J =57 Hz, 2 H). 3.50
(d.J=59Hz 2H); 322(,J=57Hz 2H);, 2.18 (s, 1 H); 1.59(d, J=6.6Hz 6 H); 1.31(s,6
H). LCMS: Ry=9.53 min, M+H = 411

Example 117: (2-(1-isopropyl-1H-1,2.4-triazol-5-v1)-4,5-dihvdrobenzo[b|pvrazolo[1,5-

d}[1.4joxazepin-9-yl)( S-dioxothiomorpholinoymethanone 117

2-(2-Isopropyl-2H-[1.2.4]triazol-3-y1)-4,5-dihydro-6-0xa-1,10b-diaza-benzo[ cJazulene-9-carb-
oxylic acid was reacted with thiomorpholine dioxide to give 117. "H NMR (DMSO-d;, 400
MHz): 6 8.06(d, J=2.1Hz 1 H). §04(d. J=0.6Hz 1 Hy, 7.50(dd. J=83,2.1Hz I H)x
7.34(d. J=83Hz, 1 H). 6.92(s. 1 H), 5.67-5.54 (m, | H); 457 (t.J =59 Hz, 2 H); 3.35-3.26
(brm, 8H): 3.24 (t, J=6.0 Hz, 2 H): 1.48(d, J=6.6 Hz, 6 H). LCMS: Rr=8.24 min, M+H =
457

Example 118: (4-hydroxypiperidin-1-y)(2-(1-isopropyvl-1H-1,2,4-triazol-5-v})-4,5-

dihydrobenzo|b]pyrazolo|1,5-d][1,4]oxazepin-9-vhimethanone 118

Following the procedure for 116, 2-(2-isopropyvl-2H-[1.2.4]triazel-3-y1}-4.5-dihydro-6-0xa-

1. 10b-diaza-benzo[e]azulene-9-carboxylic acid was reacted with 4-hydroxy piperidine to give
118 as a white solid. '"H NMR (CDCl;, 400MHz): 3 8.02(d, J=2.1 Hz. 1 H); 7.94 (s, 1 H): 7.35
{(dd, J =83, 2.1 Hz, 1 Hy: 7.23(d. J =83 Hz, 1 H): 6.88 (s, 1 H): 3.76-5.62 (m. 1 H): 4.5%(t.)
=58 Hz, 2H) 419 (brs. 1 Hy: 4.07-3.98 (m, 1 H): 3.82 (brs. 1 Hi 3.37 (brs, 2 H): 3.20 (1.
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J=58Hz 2H); 1.95(brs,2H);, 1.70(d, J =39 Hz, | H)y, 1.67-1.54(d, } = 6.6 Hz, § H).
LCMS: Ry =8.77 min, M+H" = 423

Example 119: N-(2-(methylsulionyl)ethyl)-2-(1-(2,2,2-trifluoreethvi)-1H-1,2,4-triazol-5-vl)-

5,6-dihydrobenzolflimidazo|1,2-d][1,4]oxazepine-10-carboxamide 119

cthanamine gave 119. MS: (ESI+) = 485.1. "TH NMR (400 MHz, DMSO) 6 8.93 (d,.J = 2.1 Hz,
IH), 8.72(t, J = 5.4 Hz, 1H), 8.10 (s, 2H), 7.78 (dd. ./ = 8.6, 2.2 Hz, 1H), 7.14 (d, ./ = 8.5 Hz,
1H), 5.94 (q,./ = 8.9 Hz, 2H), 4.58 (s, 4H), 3.69 (dd. /= 12.7, 6.5 Hz, 2H), 3.38 (t,./ = 6.8 Hz,
2H), 3.04 (s, 3H)

hydrobenzol[flimidazo[1.2-d]l1 4loxazepine-10-carboxylic acid and 2-(methylsulfonyl)-

Example 120: (4-isopropvlpiperazin-1-yI)}2-(1-(2,2,2-trifluoroethvi)~1 H-1,2 4-triazo}-3-v1)-
5,6-dihvdrobenzo{flimidazo[1,2-d}{1.,4]oxazepin-10-yI)methanone 120

hydrobenzo{flimidazo[1,2-d][ I .4]oxazepine-10-carboxylic acid and 1-isopropylpiperazine gave
120. MS: (EST+) = 490.2. "H NMR (400 MHz, DMSO) d 838 (d. /=20 Hz, 1H), R 10(d. J=
54 Hz 2H), 7.37(dd.J=8.4. 2.1 Hz, 1H), 7.12(d, /= 8.4 Hz. 1H). 53.87 (q,.J = .8 Hz. 2H).
4.57 (s, 4H), 3.49 (s, 4H), 2.68 (dt. /= 13.0, 6.6 Hz, 1H), 2.45 (s, 4H), 0.97 (d, ./ = 6.5 Hz, 6H)

Example 121: N-(I-hydroxy-2-methyipropan-2-yD)-2-(1-(2,2,2-trifluoroethyl)-1H-1.2.4-
triazol-5-v1)-5,6-dihvdrobenzo|flimidazo[1.2-d]{1 . 4]oxazepine-10-carb-

oxamide 121

(d..J=29Hz 2H). 7.74(dd, /= 86,23 Hz, 1H), 7.58 (s, 1H), 7.10 (d,./ = &5 Hz, 1H), 5.94 (g,

J=89Hz 2H), 491 (t./=59 Hz, 1H). 4.57(dd, J =109, 5.6 Hz. 4H), 3.51 (d. /= 5.9 Hz, 2H),

1.32 (s, 6H)

Example 122: (4-(2-hvdroxvethvl)piperazin-1-vD(2-(1-(2.2.2-triflugreethvi-1H-1,2.4-
triazol-5-vI)-5,6-dihydrobenzo|flimidazo|1.2-d]{1.4]oxazepin-10-vlymeth-

anone 122
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benzofflimidazo[1.2-d]{1,4Joxazepine-10-carboxylic acid and 2-(piperazin-1-yliethanol gave
122. MS: (ESI+) = 492.2. "H NMR (400 MHz, DMSO)  8.39 (d,.J = 2.0 Hz, 1H), 8.10 (d. ./ =
5.4 Hz, 2H), 7.38 (dd. J= 84, 2.1 Hz, 1H), 7.13 (d, J = 84 Hz, 1H), 5.89 (q,./ = &.7 Hz. 2H),
4.57 (s,4H), 4.40 (t, J= 5.4 Hz. 1H), 4.06 (q../ = 5.3 Hz, TH), 3.51 (dd, J = 11.6, 6.0 Hz, 4H),
3.17(d../=35.2 Hz, 1H). 2.46 - 2.39 (m, 5H)

Examplie 123: Morpholino(2-(1-(2.2,2-trifluoroethyi)-1H-1,2,4-triazoi-5-yi)-5,6-dihydro-

benzo|flimidazo|1,2-d]{1,4joxazepin-10-y)methanone 123

benzo[flimidazo[1,2-d][1.4]oxazepine-10-carboxylic acid and morpholine gave 123. MS: (ESI+)
= 449.1. "H NMR (400 MHz, DMSO) § 842 (d, /= 2.0 Hz, 1H), .10 (d, J = 5.6 Hz, 2H), 7.40
(dt,J=21.4,10.7Hz, 1H), 7.13 (d, J = 8.4 Hz, 1H), 5.89 (q, ./ = &.8 Hz, 2H), 4.57 (s, 4H), 3.6]
(s, 4H), 3.52 (5. 4H)

Example 124: (2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-4,5-dihvdrobenzo|blpvrazolo| 1,5-d]-
[1,4]oxazepin-9-y1)(4-(2,2.2-trifluoroethvl)piperazin-1-yl)methanone 124

Following the procedurce for 116, 2-(2-isopropyl-2H-[1.2,4]triazol-3-y1)-4,5-dihydro-6-oxa-
1,10b-diaza-benzofe]azulenc-9-carboxylic acid was reacted with 1-(2,2.2-trifluorocthyl)piper-
azine dihydrochloride to give 124 as a white solid. 'TH NMR (CDCl;, 400MHz): 6 8.02 (d, J = 2.1
Hz, 1 H): 7.95(s, 1 H): 7.35(dd, J=83, 2.1 Hz, 1 H). 7.23(d, ] = 8.3 Hz, | HY, 6.88 (s. 1 H);
5.73-5.60 (m, 1 Hy. 4.58(t, J = 5.8 Hz, 2 H): 3.94-3.44 (br m, 4H); 3.20(t,J =58 Hz, 2 H),
3.04(q, J =94 Hz, 2H), 274 (brs, 4 H)t 1.58(d, J= 6.6 Hz, 6 H). LCMS: Rr=10.93 min,
M+H" = 490

Example 125: N-(1~(2-hydroxyethyl)-1H-pyrazol-4-vl)-2-(1-isopropyl-1H-1.2 4-triazol-5-vl)-

4,5-dihydrobenzo|bipvrazoloj1.5-d]|1.4]oxazepine-9-carboxamide 125

Following the procedure for 126, 2-(2-isopropvl-2H-[1.2 4]triazol-3-yl)-4,5-dihydro-6-oxa-
1.10b-diaza-benzo[e]azulene-9-carboxylic acid was reacted with 4-amino-1-(2-hydroxycthy!)-
pyrazolc to give 125 as a white solid. 'TH NMR (CDCls, 400 MHz): 6 .50 (d, J=2.2 Hz, 1 H):
838 (s, THY 810, T Hy 796 (s T HY 7.78-7.73 (mu T HY. 7.56(s, 1 H), 7.22(d. J = &4 Hz,
T H). 6.81(s, 1 H)y: 5.60-547 (m, 1 Hy: 4.57(,1=35.7Hz, 2H), 423 (t.J=4.8Hz, 2 H):
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4.01 (¢, J=48Hz 2 H) 3.20(t.J=57Hz 2 Hy, 1.57(d,J=6.6 Hz, 6 H). | Exchangcable
proton not observed.  LCMS: Ry =027 min, M+H = 449

Example 126: 2-(1-isopropyl-1H-1,2,4-triazo}-5-vI)-N-(isoxazol-3-v1)-4,5-dihvdrobenzo-

[blpyrazolo|1,5-d}[1.4]oxazepine-9-carboxamide 126

To an ice-cooled suspension of 2+( E-isnpropyEQH—[}.,2’,4}triazo§-3~v§) 4,5-dihydro-6-oxa~1,10h-
diaza-benzofelazulene-9-carboxylic acid (0.15 g, 0.44 mmol) in DCM (3.5 mL) was added
oxalyl chloride (79 uL, 0.93 mmol) and DMF (25 ul) and the mixture stirred at RT for 2h,
Amino-isoxazole (185 mg, 2.2 mmol) and TEA (0.12 mL, 0.88 mmol) were added and the
mixture stirred at RT for 18h before the addition of saturated aqueous sodium hydrogen
carbonate. The resultant mixture was extracted with DCM then 5% McOH in DCM and the
combined extracts dried (Na,SQy), filtered and concentrated in vacwo. The resultant residue was
subjected to flash chromatography (S10,, gradient 0 1o 10% McOH in DCM) followed by
trituration in dicthyl ether to give 126 as a white solid. '"H NMR (CDCl;, 400 MHz): 3 9.49 (s, ]
H)y, 8.65(d,J=23Hz 1 By, 830(d,J=18Hz 1 H), 7.96(d.J=0.7Hz, 1 H). 786 (dd, ] =
K5.23Hz T Hy, 730(d.J=85Hz 1 Hy 7.23(d, J=18Hz 1 H); 6.88(s, 1 H). 5.72-5.59
(m, T H), 461 (t.J=56Hz 2H), 3.25(, J=36Hz 2H) 1.58(d, J=66Hz 6 H). LCMS:
Ry =10.24 min, M+H = 406

Example 127: N-(1H-pyrazol-4-y)-2-(1-(2,2,2-trifluoroethyl)-1H-1,2 4-triazol-5-yl)-4,5~

dihydrobenzo{b]pvrazolo|1,5-d}{1,4]oxazepine-9-carboxamide 127

Following the procedure for 126, 2-[2-(2.2.2-trifluoro-ethyl)-2H-[1,2,4]triazol-3-y1}-4,5-dihydro-
6-oxa-1,10b-diaza-benzo[clazulene-9-carboxylic acid was reacted with 4-amino-pyrazole-1-
carboxylic acid tert-butyl ester. The intermediate carboxylic acid tert-butyl ester was dissolved
in DCM (5 mL) and treated with TFA (2 mL) before the reaction mixture was stirred at RT for
2h. The reaction mixture was concentrated /n vacuo and the resultant residue triturated in water
to give 127 as a white solid. '"H NMR (DMSO-ds, 400 MHz): 6 10.53 (s, I H): £351(d, J=22
Hz. T H)y 823 (s, I Hy 7.96(dd,J=835,22Hz, 1 H): 784 (s.2H) 7.39(d, J=&5 Hz | Hx
7.02(¢s, 1 Hy: 5.77(q. J =87 Hz, 2 H). 459 (t, J=58Hz 2 H). 3 Protons obscured by water
peak. LCMS: Rr=9.11 min, M+H = 445

Example 128: 2-(4-((2-(1-(2.2.2-trifluoroethvl)-1 H-1,2 4-triazol-5-vl)-4,5-dihvdrobenzo-
{b]pyrazolo|1.5-d}[1.4]oxazepin-9-viymethyvDpiperazin-1-vljethanol 128
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A solution of 69 (175 mg, 0.48 mmol) and piperazine cthanol in DCE (15 mL) was treated with
sodium triacetoxyborohydride (153 mg, 0.72 mmol) and catalytic acetic acid and then stirred at
RT for 72h. The resultant mixture was diluted with DCM and washed with saturated aqueous
sodium hydrogen carbonate then dried (Na.SO4), filtered and concentrated in vacuo to give a
colourless gum which was subjected to flash chromatography (Si0;, gradient 0-10% McOH in
DCM). The appropriate fractions were combined, concentrated in vacuo and the resultant
residue dissolved in diethyl ether and treated with 1M HCl in diethyl ether (2 mL, 2 mmol). The
resultant precipitate was filtered off, washed with ether and dried in vacwo to give 128 as a white
solid. '"H NMR (DMSO-ds plus deuterated TFA. 400 MHz): 0 8.22 (s, ] H): 8.16-8.12 (m, 1 H):
7.66-7.60 (m, 1 H); 7.39(d,J=83Hz I H) 7.02(s, 1 Hy, 5.75(q. J=87Hz. 2 H), 457(.)
=59 Hz, 2H), 452(s,2H). 3.76 (1, J=5.0Hz 2 H). 3.61 (brs, 8 H)y 3.32 (s, 2 H): 3.24(t,
= 5.9 Hz, 2 H). I Exchangcable not observed. LCMS: Ry =6.56 min, M+H = 478

Example 129: (4-hydroxypiperidin-1-yI}(2-(1-(2,2,2-trifluoroethyl)-1H-1.2 4-triazol-5-vl)-
5,6-dihyvdrobenzof{flimidazo|1,2-d]|1,4]oxazepin-10-v)methanone 129

Following the procedure for 109, 2-(1-(2.2.2-trifluorocthyl)-1H-1,2 4-triazo-5-y1)-5,6~di-
hvdrobenzo[ flimidazof ”~d]{1 Aloxazepine-10-carboxylic acid and 4-hydroxypiperidine gave
129. MS: (ESI+) = 463.1. '"H NMR (400 MHz, DMSO) & 8.39 (d../ = 2.0 Hz, 1H). 8.09 (d,.J =
44 Hz, 2H). 7.37 (dd. /=84, 2.1 Hz, 1H), 7.12(d, ./ =84 Hz, 1H). 5.87 (q./ = 8.5 Hz. 2H).
476 (d..J= 3.8 Hz, 1H). 4.57 (s, 4H). 3.76 (d. J = 3.6 Hz, 2H). 1.74 (s, 2H), 1.39 (s, 2H)

Example 130: 9-(piperidin-4-vI)-2-(1-(2,2,2-trifluoroethyvl)-1H-1,2 4-triazol-5-vI}-4,5-di-
hydrobenzo[bjpvrazolo[1.5-d]{1,4]oxazepine 130

Step I: 4-{2-[2-42.2.2-Trifluoro-cthyl}-2H-[ 1.2 4triazol-3-y1}-4,5-dihvdro-6-oxa- 1, 10b-di-
aza-benzo[clazulen-9-yl}-3,6-dihydro-2H-pyridine-1-carboxylic acid tert buty! ester
62 (207 mg, 0.5 mmol), 4-(4,4,5.5-tetramethyl-{ 1.3,2]dioxaborolan-2-yl)-3.6-dihydro-2H-pyri-
dinc-1-carboxylic acid tert-butyl cster (232 mg, 0.75 mmol), [1.1-bis(diphenylphosphino)ferro-
ceneldichloropalladium(ITy DCM (10 mol%), and potassium carbonate (138 mg, 1.0 mmol) were
charged to a rcaction vial, the atmosphere cvacuated and back-filled with nitrogen. DMF (1 mL)
was added, degassing repeated, and the mixture heated at 80°C for 18h. The cooled reaction
mixture was diluted with EtOAc and washed with water then dried (Na;SOy), filtered and con-
centrated in vacuo. The resultant residue was subjected to flash chromatography (S10s, gradient

20 to 60% EtOAc in cyclohexane) to give 4-{2-{2-(2.2 2-trifluoro-cthyl}-2H-[ 1.2 4]triazol-3-yl]-
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4,5-dihydro-6-oxa-1,10b-diaza-benzo[cjazulen-9-y1}-3,6-dihydro-2H-pyridine- 1 -carboxylic acid
tert butyl cster as a white crystalline solid (232 mg, 90%). LCMS: Ry=4.87 min, M+H = 517.

Step 2:

A solution of 4-{2-[2-(2.2 2-trifluoro-cthyl)-2H-[ 1,2 4}triazol-3-yl]-4.5-dthydro-6-0xa-1.10b-
diaza-benzofelJazulen-9-yl}-3,6-dihydro-2H-pyridine-1-carboxylic acid tert butyl ester (232 mg.
0.41 mmol) in IMS (10 mL) was treated with a slurry of Pd/C (170 mg, 10% wt Pd on carbon,
50% water) in IMS. The mixture was degassed then the atmosphere evacuated and back-filled
with hydrogen and then stirred at RT for 18h. The reaction mixture was filtered through Celite®
with EtOAc washings and the filtratc concentrated in vacuo. The resultant residue was dissolved
in methano!l (5 mL}, treated with 1M HCl in diethyl cther (2 mL, 2 mmol) and the mixture stirred
at RT for 18h. Solvent was removed in vacuo and residue triturated in dicthy! ether to give 130
as a pale yeliow sohid (127 mg, 74%). 'H NMR (DMSO-ds, 400 MHz): & 9.08-8.97 (br m, 1 H):
8.96-8.81 (brm, 1 Hy; 822 (s, 1 H): 7.69 (s, 1 Hy, 7.31-7.23 (m, 2 H): 6.99 (s, 1 Hy;, 5.72(q. )
=R8&Hz 2H): 451 (t,J=6.1Hz 2H) 3.42-3.32 (m, 2 H); 3.22-3.15(m, 2 H). 3.0R-2.88 (m.
3HY, 2.04-1.95(m, 2 H) 1.94-1.80 (m, 2 H). LCMS: Ry =6.75 min, M+H"™ = 4192

Example 131: N-((2-(1-(2.2.2-trifluoroethyl}-1H-1,2,4-triazol-5-v1)-4,5-dihvdrobenzo-

{blpvrazolo[1,5-d]}1 4joxazepin-9-vlymethvlpyrazin-2-amine 131

Following the procedure for 128 without the usc of HCl in dicthyl cther, 69 was reacted with 2-
amino pyrazine to give 131 as a white solid. '"H NMR (CDCls, 400 MHz): 6 8.03-7.99 (m, 3 H):
787 (d. J=2.6 Hz, T H7.84(d. J =22 Hz 1 H): 7.31 (dd, J=83,22Hz, 1 H) 7.20(d. J=

R3Hz, 1 HL6.92(s, | H):.549(q,J =82 Hz, 2H), 542 (brs, 1 H);4.66(d, )} =354 Hz, 2 H),

Example 132: 2-hydroxy-1-(4-((2-(1-isopropy}-1H-1.2 4-triazol-5-v1)-4,5-dihydrobenzo-
[blpyrazolo|1,5-d][1,4]oxazepin-9-ymethvl)piperazin-1-vl)ethanone 132

Following the procedure for 128 without the usc of HCL in dicthyl ether, 2-(2-isopropyi-2H-
[1.2,4}triazol-3-y1)-4,5-dihydro-6-oxa-1,10b-diaza-benzo[clazulene-9-carbaldchyde was reacted
with 2-hydroxy-1-pipcrazin-1-yl-ethanone to give 132 as a white solid. 'H NMR (CDClz, 400
MHz): 8 795 (s, T Hy. 7.86(d, J=2.0Hz 1 H) 728723 (m. 1 Hy. 7.17(d. J=82Hz I Hx
6.86 (s, 1 Hy: 3.73-5.60 (m, } H): 455(, J=60Hz 2H) 415(.2H) 3.69(t.) =48 Hz 2
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HY, 3.64-3.55(m, 3 H): 3.29(t, J=48Hz. 2 H), 3.16 (t. J=6.0 Hz, 2 H); 2.55-2.46 (m, 4 H);
1.58(d, J=6.6Hz, 6 H). LCMS: Ry=5.70 min, M+H = 452

Example 133: 2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-N-(2-(methyvlsulfonvl)ethyl)-5,6-di-

hyvdrobenzo|flimidazo|1,2-d]]1.4])oxazepine-9-carboxamide 133

Methyl 2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydrobenzo[f]imidazo[1.2-d)[ 1,4 Joxazepine-
9-carboxylate 184 was saponificd to give the corresponding acid, 2-(1-isopropyi-1H-1,2,4-tr1-
azol-5-yl)-5.6-dihydrobenzo[f]imidazo[1,2-d]{ 1.4Joxazepine-9-carboxylic acid (30 mg. 0.09
mmol) which was dissolved in DMF (0.5 mL) and treated with diisopropylethylamine (0.077 ml,
0.44 mmol), 2~(methylsulfonylethanamine (22 mg, 0.18 mmol) followed by HATU (67 myg,
0.18 mmol). The resulting mixture was stirred 12 h at ambient temperature. Diluted with EtOAc
and H-O, extracted the aqueous layer with EtOAc (2x) and the combined organic portions were
washed with brine, dried over MgSO4, filtered and concentrated in vacuo, The residue was
purified by Prep HPLC to give 133. LC/MS (ESI+): m/iz 462 (M+H). "H NMR (400 Ml iz,
DMSO) 6 8.76 (t..J= 5.1, IH), 8.48(d, ./ = 8.4, IH), 7.99 (s, 1H), 7.92 (s, 1H), 7.59 (d, J = 8 4,
TH). 7.53 (s, TH). 3.86 (dt, J = 13.0, 6.6, 1H), 4.56 (d, ./ = 1.9, 4H). 3.69 (dd, ./ = 12.7, 6.5, 2H).
339(t.J=6.7,2H),3.05(d. J=9.0. 3H). 1 49 (d,./ = 6.6, 5H)

Example 134: 2-(1-(2-chlorophenyl)-1H-1.2 4-triazol-5-y1)-N-(2-(methylsulfonyhethvl)-5,6-

dihvdrobenzo|{limidazo[1,2-d][1,4]oxazepine-9-carboxamide 134

2-(1-(2-Chlorophenyl)-1H-1,2 4-triazol-5-y1)-3 .6-dihydrobenzo{ flimidazo{ 1,2-d]{ 1 .4 Joxazepine-
9-carboxylic acid (40 mg. 0.1 mmol) was rcacted with 2-(methylsulfonylethanamine to provide
134. LC/MS (ESI+): miz 514 (M+H). "H NMR (400 MHz. DMS0) 8 8.72 (s, 1H), 8.56 (s, OH),
§.20 (s, [H), 7.94 (s, 1H), 7.73(d, J=7.0, 1H). 7.71 = 7.52 (m. 3H), 743 (s. 1H), 7.36 (d, .J =
8.9, 1H). 448 (d. J = 6.6, 3H), 3.73 - 3.58 (m. 2H), 3.02 (s, 3H)

Example 135: 2-(1-(2-chlorophenyl)-1H-1,2 4-triazol-5-y1}-N-(1-hydroxy-2-methyipropan-2-

vi}-5,6-dihydrobenzo|flimidazo[1.2-d]{ 1 ,4]oxazepine-10-carboxamide 135

Following the procedure for 169, 72 and 2-amino-2-methyipropan-1-of gave 135, MS: (ESI+) =
479.1. "H NMR (400 MHz, DMS0) 8 8.19 (s, 1H), 8.11 (d../ = 2.2 Hz, 1H), 7.7% (s, 1H), 7.71 -
7.66 (m, 1H), 7.63 (dd, /= 7.2, 2.1 Hz, 1H), 7.60 - 7.50 (m, 3H), 7.37 (s, 1H}, 6.98 (d. /= &.3

Hz, 1H), 499 (t,J= 59 Hz. 1H), 446 (d../= 3.7 Hz. 4H). 3.54 (d, /= 5.9 Hz, 2H), 1.36 (s, 6H)
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Example 136: (2-(1-(2-chlorophenyl)-1H-1,2 4-triazol-5-yl}-5,6-dihydrobenzo|flimidazo[1,2-
d}{1,4joxazepin-10-yI){(4-isopropyvipiperazin-1-vljmethanone 136

Following the procedure for 109, 72 and 4-1sopropylpiperazine gave 136, MS: (ESI+) = 518.2.
"H NMR (400 MHz, DMS0) 8 8.20 (s, 1H), 7.84 (s, 1H), 7.70 (s, 2H), 7.64 (d. J = 7.4 Hz, 1H),
7.62 - 7.51 (m, 2H), 7.36 (d,.J = 8.5 Hz, 1H), 7.06 (d. ./ = 8.5 Hz, 1H), 448 (s, 4H), 3.57 (s, 2H),
3.04 (s, 2H), 1.29 (d../ = 6.5 Hz, 6H)

Example 137: 2-(1-(2 4-difluorophenyl)-1H-1,2.4-triazol-5-y1)-N-(1-hydroxy-2-methyl-
propan-2-y1)-5,6-dihydrobenzo|flimidazo(1,2-d}|1,4]oxazepine-10-carb-

oxamide 137

Following the procedure for 109, 2-(1-~(2.4-difluorophenyl)-1H-1.2.4-triazol-5-y1)-5,6-dihydro-
benzo{flimidazol 1,2-d]{ 1. 4loxazepine-10-carboxylic acid and 2-amimo-2-methylpropan-1-ol
gave 137. MS: (ESI+) = 481.1. "H NMR (400 MHz, DMSO) & 8.26 (d, J = 2.2 Hz, 1H), 8.21 (s,
1H), 7.94 (s, IH). 7.73 = 7.65 (m, 1H), 7.62 (dd, /=8 3,23 Hz, 1H), 7.51 - 7.42 (m, 1H), 7.39
(s. THY, 7.25¢(,J=77Hz 1H}), 7.00(d, J= 85 Hz, 1H), 496 (t,./J=6.0Hz 1H), 449 (d.J=
6.1 Hz, 4H), 3.52(d. /= 5.8 Hz, 2H). 1.35 (s, 6H)

Example 138: 2-(4-Cyvano-1-isopropyl-1H-pyrazol-5-yI)-5,6-dihvdrobenzo{flimidazo|1,2-d]-

[1,4]oxazepine-9-carboxamide 138

Following the procedure m Example 51, 16 was coupled with ammonia to give 138. Yield 27.8
mg (44%). MS(ESD):363.1. 1H NMR (400 MHz. DMSQ) § 846 (d../ = 84, [H), 8.11 (s. TH).

8.00 (d. ./ =4.7.2H), 7.62 (dd, J = 8.4,1.5. 1H), 7.57 (d,.J = 1.4, 1H), 7.44 (s, 1H), 5.46 (dt. J =
13.1.6.5, 1H), 4.39 (dd, J = 17.5, 4.8, 4H), 1.48(d, ./ = 6.6, 6H).

Example 139: 2-(1-(2-chlorophenvl}-1H-1.2 4-triazol-5-vI)-N-methvl-5,6-dihvdrobenzo-

[flimidazo[1,2-d]|1,4]oxazepine-9-carboxamide 139

Following the same procedure as for 133, 2-(1-(2-chlorophenyl)-1H-1,2. 4-triazol-5-y[)-3,6-di-
hydrobenzo[flimidazo[1,2-d][ 1.4Joxazepine-9-carboxylic acid (40 mg, 0.1 mmol) was reacted
with methylamine (2M, 0.2 mL) in THF to provide 139. LOCMS (ESI+): m/z 422 (M+H). "H
NMR (400 MHz, DMSO) 8 843 (d, J=4.5, TH). 819 (s, TH), 7.93 (s, I1H), 7.72 (1,.J = 10.9.
TH). 7.68 = 7.51 (m, 4H), 7.47 - 7.28 (m. 2H), 4.50 (t,./ = 15.6, 4H), 2.76 (d, J = 4.5, 3H)
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Example 140: N-(2-hydroxyethyl)-N-isopropyi-4,5-dihydrobenzo|[b]pyrazelo[1,5-d}[1,4]-

oxazepine-2-carboxamide 140

Following the procedure for 116, 8-bromo-4.5-dihydro-6-oxa-1,10b-diaza-benzo[clazulene-2-
carboxylic acid was reacted with 2-isopropylamino-cthanol. The intermediate formed (145 mg,
0.37 mmol) was dissotved in IMS (10 mL) and TEA (50 uL, 6.37 mmo!) then 10% Pd/C (20 mg)
added before the reaction mixture stirred under hydrogen (1 atmosphere) for 2.75h. The reaction
mixture was filtered through Celite® and the filtrate concentrated in vacuo. The resultant
residuc was partitioned between DCM and water, the aqueous laver was i1solated and extracted
with DCM. The combined organic extracts dried (Na>SQy), filtered and concentrated in vacuo.
The resultant residue was dissolved in diethy! ether and the solution washed with water, dried
(Na,SOy), filtered and then concentrated in vacuo to give 140 (79 mg, 68%). 'H NMR (DMSO-
de. 400 MHz): 8 7.83 (dd, J = 8.0, 1.6 Hz, 1 H); 7.30 (td,J=7.6, 1.8 Hz, 1 H). 7.26-7.16 (m, 2
Hy. 6.54 (s. 1 Hy, 4.67-4.53 (m, 1 H); 4.46(t,J=6.0 Hz, 2 H); 4.35-4.27 (m, 1 H). 3.64-3.56
(m.2H) 3.55-346 (m, 2 H);, 3.13(t.J=60Hz2H). 1.22(d. J=68Hz, 6 H). LCMS: Ry
=G 00 min, M+H = 316

Example 141: 4-((2-(1-isopropyl-1H-1,2 4-triazeol-5-y1)-4,5-dihydrobenzo[b]pyrazolo}1,5-

d}{1.4]oxazepin-9-yl)methyl)piperazin-2-one 141

Following the procedurc for 128 without the use of HCI in dicthyl cther, 2-(2-isopropyl-2H-

[1.2 4]triazol-3-yl)-4.5-dihydro-6-oxa-~1,]1 Ob-diaza-benzo(cjazulene-9-carbaldchyde was reacted
with 2-hydroxy-1-piperazin-1-yi-ethanone to give 141 as a white solid. '"H NMR (McOD, 400
MHz): 6 8.00 (s, 1 H): 7.92(d, J=2.1 Hz, 1 H); 734 (dd. J=83,2.1 Hz, TH) 7.22(d,. J =83
Hz, 1 H), 6.88 (s, 1 H): 5.80-5.67 (m, 1 H): 4.54 (1, ] = 6.1 Hz, 2 H): 3.69 (s, 2 H); 3.36-3.28 (m,
2H); 319 J=6.1Hz. 2 H); 3.13 (s, 2H): 2.76-2.70 (m, 2 H); 1.56 (d. J = 6.6 Hz, 6 H). |
Exchangeable proton not observed. LOCMS: Ry =745 min, M+H ™ = 408

Example 142: 2-(4-(2-(1-(2,2,2-trifluorcethyl)-1H-1.2 4-triazol-5-v1}-4,5-dihvdrebenzo-
{bipyrazolo{1.5-d}{1,4]oxazepin-9-vI)piperidin-1-vhethanol 142

A mixture of 9-piperidin-4-yi-2-{2-(2,2,2-trifluoro-cthyl)-2H-[ 1,2 4]triazol-3-y1]-4,5-dihydro-6-
oxa-1,10b-diaza-benzo[clazulene (180 mg, 0.43 mmol) in DMF (1 mL), potassium carbonate (89
mg, 0.65 mmol) and 2-(2-bromo-cthoxy)-tetrahydro-pyran (97 uL, 0.65 mmol) was hecated at

50°C for 18h. The cooled reaction mixture was partitioned between EtOAc and water, the
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aquecous layer cxtracted with EtOAc and the combined organic extracts dried (Na,SO.), filtered
and concentrated in vacwo. The resultant residue was subjected to flash chromatography (SiO,,
gradient 0 to 10% McOH (+ 2M NHj) in DCM) fo give a colourless oil. The oil was dissolved in
mcthanol and treated with 1M HCT in methanot (2 mL, 2 mmol) and the rcaction mixture stirred
for 2h at RT before concentrating in vacuo. The resultant residue was triturated in a mixture of
dicthyl ether and methanol to give 142 as a pale yellow solid (115 mg. 54%). 'H NMR (DMSO-
de, 400 MHz): 3 9.81 (brs. 1 Hy, K22(s, 1 H); 770 (s, 1 H); 7.32-724 (m, 2 H); 6.99 (s, 1 H);
572(q,)=87Hz, 2H); 536 (brs, 1 Hy, 4.51(t,]=6.0Hz, 2 H), 3.80(t,J=4.9Hz, 2 H),
3.67-3.57 (m, 2 H): 3.22-3.06 (m. 6 H); 2.97-2.85 (m, 1 H): 2.10-2.00 (m, 4 H). LCMS: Ry=
6.62 min, M+H = 463.1

Example 143: 2-(4-(2-(1-(2,2,2-trifluoroethvl)-1 H-1,2 4-triazol-5-y1)-4,5-dihvdrobenzo-
[bjpvrazolo|[1,5-d}|1.4]oxazepin-9-vDpiperidin-1-vhacetamide 143

A mixture of 9-piperidin-4-yl-2-[2+(2.2 2-trifluoro-cthyl)-2H-[ 1 2 4}triazol-3-y1]-4,5-dihydro-6-
oxa-1,10b-diaza-benzo[clazulene (180 mg, 0.43 mmol) in DMF (1 mL) was treated with potas-
stum carbonate (89 mg, 0.65 mmol) and bromo acetamide (77 mg, 0.56 mmol) and then stirred at
RT for 18h. The reaction mixture was partitioned between EtOAc and water, the aqucous layer
extracted with EtOAc and the combined organic extracts dried (Na;SOy), fikered and concen-
trated in vacuo. The resultant residue was triturated in diethyl ether to give 143 as a pale yellow
solid (115 mg. 54%}). 'H NMR (DMSO-dq, 400 MHz): 6 821 (s, 1 HY 7.75(d. J = 2.2 Hz, 1 H):
7.28(dd, J=84. 22 Hz, 1 H): 7.20(d. J=83Hz, 1 H): 7.15(s, 2 H). 697 (s. 1 H). 5.73(q.)
=¥ & Hz, 2H); 449(t, J=06.0Hz 2 H); 3.20(t, J= 6.0 Hz, 2 H). 2.96-2.85(m. 4 H): 2.62-
252 (m, T H), 2.24-2.14 (m, 2 H); 1.84-1.66 (m, 4 H). LCMS: Ry =6.55 min, M+H = 476

Example 144: 9-(azetidin-3-vl)-2-(1-isopropvl-1H-1,2 4-triazol-5-y1)-4.5-dihvdrobenzo-
|blpyrazolo{1.5-d|{1 4]oxazepine 144

61 (0.32 g. 1.40 mmolj and 3-azctidine-1-carboxylic acid tert-butyl cster zing iodide (2.0 mmol)
were reacted to give 3-[2-(2-isopropyl-2H-{ 1.2 4)triazol-3-y1)-4.5-dihydro-6-oxa-1,10b-diaza-
benzo[elazulen-9-ylj-azetidine- 1 -carboxylic acid tert-butyl ester (0.47 ¢. 49%). LCMS Ry =
4.70 M+H =451,

9-Azetidin-3-yl-2-(2-1sopropyl-2H-[ 1 2.4 }triazol-3-y1)-4.5-dihydro-6-oxa-1,10b-diaza-benzo-
[c]azulene (0.41 g, 0.76 mmol) was treated with acid to give the crude hydrochloride salt which

was partitioned between EtOAc and saturated aqueous sodium hydrogen carbonate and extracted
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three times with DCM. The combined extracts were dried (Nap;SO4), filtered and concentrated in
vacuo. The resultant residue was subjected to flash chromatography (Si0,, gradient 0 t010% 2M

NH: (in McOH) in DCM) to give 144 (162 mg, 31%). "H NMR (400 MHz CDCL:): 6 7.97-7.93

H). 6.87 (s, 1 H): 5.74-5.66 (m, 1 H), 4.57-4.50 (m. 2 H); 4.12-4.02 (m, 1 H); 4.00(t, J = 7.46
Hz, 2 HY, 3.87(,J=727Hz, 2H): 3.16 (1, }=602Hz 2H). 1.62(d, 6 H). LCMS: Ry=
6.01 min. M+H" = 351

Example 145: 2-(1-isopropyl-1H-1,2,4-triazol-5-v1)-9-(piperazine-1-carbonyvl)-4,5-di-

hvdrobenzo-2H-oxepino|4,5-d]pyrazele 145

A mixture of N-Boc piperazine (101 mg. 0.54 mmol), 2-(2-1sopropyl-2H-{1,2 4ltriazol-3-y1)-4.5-
dihydro-2H-6-0xa-1,2-diaza-benzo[clazulene-9-carboxylic acid (180 mg. 0.53 mmol), EDCI
(151 mg, 0.79 mmol), HOBt (107 mg, 0.795 mmol) and TEA (216 ul, 1.54 mmol) in DMF (2
mL) was stirred at RT for 20h. The mixture was diluted with ethyl actetate and washed (water,
saturated aqucous sodium hydrogen carbonate and then brine), dricd (Na>SOy), filtered and
concentrated in vacuo. The resultant residue was subjected to flash chromatography (S10:,
gradient 0 to 10% McOH in DCM) to give 4-[2-(2-isopropyl-2H-[ 1.2 4}triazol-3-v1)-4,5-
dihydro-2H-6-oxa-1,2-diaza-benzo[clazulene-9-carbonyl]-piperazine- 1 -carboxylic acid tert-butyl
ester (258 mg, 96%). The intermediate carboxylic acid tert-butyl ester was dissolved in DCM
(20 mL) and trcated with 4N HCl in dioxane (4 mL) and stirred for 3h at RT before adding
diethyl ether (20 mL.). The resultant precipitate was collected by filtration and washed with
diethyl ether to give 145 as a white solid (209 mg, 93%). '"H NMR (400 MHz, DMSO-d ): 6 9.32
(s, 2 H): 837(s, 1 H): 831(d. J=220Hz 1 H); 806 (s, 1 H), 744 (dd,J=837,2.21 Hz, |
H). 7.15(d, J=837Hz 1 H), 532-523(m, 1 H), 437 (., J =498 Hz, 2 H). 3.77 (s, 4 Hy,
315, J=694 Hz, 6 H), 1.51{(d,J =659 Hz, 6 H). LCMS: Ry = 6.02 min, M+H = 408

Example 146: 2-(4-isopropyl-4H-1,2 4-triazol-5-yl)-4,5-dihvdrobenzo-2H-oxepino|{4,5-d]-

pyrazole 146

Step 1: 4-Isopropyl-3-methylsulfanyl-4H-[1.2 4]triazole

To a solution of 4~isopropyl-3-thiosemicarbazide (7.0 ¢, 52.54 mmol) in dioxane (30 ml) was
added DMF-DMA (14.1 ml, 105,08 mmol) and the mixture heated to 100°C. After 3h additional
DMF-DMA (52.54 mmol) was added and heating was continued. After 18&h the mixture was

allowed to cool to RT and the solvent removed in vacuo. The resultant residue was subjected to
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flash chromatography (Si0», gradient 0 to 100 % EtOAc in cyclohexanc) to afford 4-isopropyl-
3-methylsulfanyl-4H-[1,2,4]triazole (4.05 ¢, 49 %) LCMS Ry = 2.55 min, M+H ™ = 1358,

Step 2:  4-Isopropyl-3-methanesulfonyl-4H-[1,2 4]triazole

To a solution of 4-1sopropyl-3-methylsulfanyl-4H-{1,2 4]triazole (3.05 ¢, 19.43 mmol) in DCM
(30 mly was added formic acid (2.9 ml, 76.36 mmol) and ammonium molybdate tetrahydrate (56
meg, 0.047 mmol). To the rapidly stirring mixture was carefully added hydrogen peroxide solu-
tion (50 wt. % in HO, 8 mL, 116.58 mmol} in portions to avoid uncontrolled exotherm. After
complete addition the mixture was stirred at RT for 18h. The mixture was cooled in an ice bath
and carcfully quenched with saturated sodium sulfite solution, then extracted with DCM (3 x 100
mL). The organic extracts were combined and dried (Na;SOy4). filtered and concentrated in
vacuo to afford 4-isopropyl-3-methanesulfonyl-4H-{ 1,2, 4]triazole (3.29 g, 90 %) LCMS Ry =
2.02 min, M+l = 190.

Step 3: 9-bromo-2-(4-isopropyl-4H-[1,2.4triazol-3-y1)-4,5-dihvdro-2H-6-0xa-1,2-diaza-
benzo[clazulene
To a microwave vial were charged 49 (200 mg, 0.755 mmol), 4-isopropyl-3-methanesulfonyl-
4H-[1.2,4}triazole (143 mg, 0.755 mmol), cesium carbonate (246 mg, 0.755 mmol) and THF (2
mkL). The reaction mmxture was heated to 150°C for 2h then extracted with EtOAc (206 mb),
washed with water (20 mL), dried (NaaSQy), filtered and concentrated in vacuo. The resultant
residue was subjected to flash chromatography (Si0,, gradient 0 to 100 % EtOAc in cyclohexane)
to afford 9-bromo-2-(4-1sopropyl-4H-{1.2 4 }triazol-3-y1)-4,5-dihydro-2H-6-oxa-1,2-diaza-
benzo[ejazulene (122 mg, 43%). LCMS Ry =4.34 min, M+H " = 374/376,

Step4:  I-(4-Isopropyl-4H-[ 1.2 4]tnazol-3-y1)-4,5-dihydro-2H-6-0xa-1,2-diaza-benzofe]-
azulenc
To a degassed solution of 9-bromo-2-(4-1sopropyl-4H-[ 1.2 4}triazol-3-y1)-4.5-dihydro-2H-6-0xa-
1.2-diaza-benzo[clazulene (122 mg, 0.326 mmol) in IMS (10 mL ) was added TEA (51 ulL, 0.339
mmol) and 10% Pd/C (15 mg). The mixture was stirred under hydrogen (1 atmosphere) for 60
min then filtered, and the filtrate concentrated in vacuo. The resultant residue was dissolved in
DCM (20 mL) and washed with water (20 mL). the organic layer dried (Na>SOy), filtered and
concentrated in vacuo. The resultant residue was freeze dried from acctonitrile and water to

afford 146 (54 mg, 56 %). LCMS: Ry = 10.29 min, M+H = 296,
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Alternatively, a degassed solution of 8-bromo-2-(4-isopropyl-4H-[ 1,2 4]triazol-3-yl)-4,5-di-
hydro-2H-6-0xa-1,2-diaza-benzo[elazulene (122 mg, 0.326 mmol) in IMS (10 mL) was added
10% Pd/C (15 mg), the reaction mixture stirred under an atmosphere of hydrogen for 1h before
the reaction mixture was filtered and the filtrate concentrated in vacua. The resultant residue
was dissolved in DCM and the solution washed with water, the organic layer dried (NaaSQ4),
filtered and concentrated in vacuo to give a residue. The residue was dissolved in acetonitrile
and water and the solution freeze dried to give 2-(4-isopropyl-4H-[1,2,4]triazol-3-y1)-4,5-
dihydro-2H-6-oxa-1.2-diaza-benzo[e]azulene as a white solid (34 mg, 56%). '"H NMR (400
MHz, CDCl:): 6 827-823 (m, 2 H): 8.12(t, J=1.02 Hz. 1 H): 7.30-7.24 (m, 1 H); 7.14-7.06
(m, 2 H): 538-529(m, 1 H); 436(t.J=510Hz 2 H), 3.16(td, )= 5.10. 1.06 Hz, 2 H). 1.63-
1.54 (d, J=6.59 Hz, 6 H). LCMS: Ry= 10.29 min. M+H =296

Example 147: 2-(1-isopropyi-1H-1,2 4-triazol-5-v1)-9-N-(1-(2-hvdroxyethv])-1 H-pyrazol-4-

vi)-4,5-dihydrobenzo-2H-oxepino[4,5-d|pyrazole-9-carboxamide 147

Following the procedure for 116, 2-(2-isopropyl-2H-[1.2 4}triazol-3-yl)-4,5-dihvdre-2H-6-0xa-
1.2-diaza-benzo[elazulene-9-carboxylic acid was reacted with 4-amino-1-(2-hydroxyethyl)-

pyrazole to give 147 as a white solid. '"H NMR (400 MHz, DMSO-d ): 8 1045 (s. 1 H): 8.83(d.

=(0.69Hz, 1 H)y. 7.18(d, J= &850 Hz, [ H); 536-528 (m, | H): 488(t.J=531Hz, 1 H); 439
(t, J=497Hz 2 H), 413, J=561Hz, 2H): 3.73(q.J=551 Hz, 2 H); 3.16(t, ] =4.96 Hz,
2H) 1.53(d. J=6.359 Hz. 6 H). LCMS: Rr= 9.63 min, M+H = 449

Example 148: 2-(1-isopropyl-1H-1,2,4-triazol-5-vI)-9-(1-(methyvisulfonyhazetidin-3-vI)-4,5-

dihydrobenzol[b]pyrazolo{1,5-d}|1.4]oxazepine 148

An ice-cooled solution of 9-azetidin-3-y1-2-(2-1sopropyl-2H-[ 1.2 4 }triazol-3-y1)-4,5-dihydro-6-
oxa-1.10b-diaza-benzolejazulene (0.16 ¢, 0.46 mmol) in DCM (5 mL) was treated with TEA
(0.14 mL. 1.0 mmol) then methanesulfonyl chloride (40 ul, 0.51 mmol) and the mixture stirred
at RT for 2h. The reaction mixturc was washed with water and the aqueous layer extracted with
DCM, the combined organic extracts were combined, dried (NaySOy). filtered and concentrated
in vacuo. The resultant residue was subjected to flash chromatography (SiO., gradient 50 to
100% EtOAc in cyclobexanc) to give 148 as a white solid (126 mg, 64%). 'H NMR (400 MHz,
CDCI3):6 7.95(d, J =249 Hz, 2H): 7.31 (dd, J = 8.35,2.29 Hz, 1 H); 7.21(d. J= 832 Hz, |
Hy, 6.89 (s, 1 H), 5.75-3.66 (m, | H); 4.56 (1, ] =589 Hz, 2 H) 432 (t.J=8.24 Hz 2 H).
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4.12(t,J=734Hz, 2 H): 3.92-3.82 (m, 1 H); 3.20 (. J =589 Hz 2 H); 2.93(s.3 H); 1.62(d,
6 H). LCMS: Ry=9.68 min, M+H =429

Example 149: 1-(3-(2-(1-isopropvl-1H-1,2 4-triazol-5-vI)-4,5-dihyvdrobenzo|b]pyrazolo[1,5-
dj{1.4joxazepin-9-ylyazetidin-1-yl)ethanone 149

Following the procedure for 148, 9-azetidin-3-yi-2-(2-isopropyl-2H-{1,2,4]triazo1-3-y1)-4,5-
dihydro-6-oxa-1,10b-diaza-benzo{elazulene was reacted with acetic anhydride to give 149 as a
white solid. "H NMR (400 MHz, CDCI3): 6 7.93 (s, I H). 7.85(d, J=2.17 Hz, | H}). 7.27-7.20
(m, I H); 7.19(d. J =832 Hz, 1 H); 6.85(s, 1 H); 5.68-5.59 (m, 1 H); 4.59-4.50 (m, 3 H):
444 (t,J=938Hz, 1 H); 4.18-4.11 (m, 1 H); 4.13-4.05 (m, 1 H); 3.89-3.80 (m, 1 H); 3.16 (1,
J=593Hz 2H): 1.91(s.3H), 1.57(d. J=6.62Hz, 6 H). LCMS: Ry=9.50 min, M+H = 393

Example 150: 2-hydroxy-1-(3-(2-(1-isopropyl-1H-1,2 4-triazol-5-vi)-4,5-dihvdrobenzo-
[blpyrazoloe{},5-d}[1.4]oxazepin-9-vhazetidin-1-ylethanone 150

Following the procedure for 116, 9-azetidin-3-y1-2-(2-isopropyl-2H-| 1,2, 4]triazo-3-y)-4,5-
dihydro-6-oxa-1.10b-diaza-benzo{c]azulene was reacted with glycolic acid to give 150 as a
white solid. "H NMR (400 MHz, CDCI3): 6 7.95(s, 1 H): 7.87(d, ] =2.09 Hz, | H): 7.28-7.21
(m, | H)t 7.24-7.19(m, 1 H), 6.87(s, 1 H}; 5.68-3.39 (m, 1 H): 4.60-4.48 {(m, 4 H): 4.20(dd,
J=9.XK9,6.11 Hz, | H): 4.16-4.07 (m. | H). 4.05(d,J=3.28 Hz, 2 H); 4.03-3.96 (m, 1 H);
3.18(t,J =391 Hz, 2 H), 1.58(d. ] = 6.62 Hz. 6 H). 1 Exchangeable proton not observed.
LCMS: Ry=8.95 min, M+H = 409

Example 151: 2-hydroxy-1-(4-(2-(1-(2,2,2-trifluorcethyl)-1H-1,2,4-triazol-5-v1)-4,5-di-

hyvdrobenzo{blpyrazolo{1.5-d{{1.4]exazepin-9-yvDpiperidin-1-vi)ethanone 151

Following the procedure for 116, 9-piperidin-4-yl-2-[2-(2.2 2-trifluoro-cthyl}-2H-[ 1.2, 4 Jtriazol-
3-yl]-4.5-dihydro-6-oxa-1,10b-diaza-benzo[e]azulene was reacted with glycolic acid to give 151
as a white sohd. "H NMR (400 MHz, DMSO-d 3.6 821 (s, 1 Hy, 7.73(d. J=2.16 Hz, | Hx:
7.29(dd. J =837, 2.17Hz, 1 Hy, 7.21(d, J=832Hz 1 H): 6.97 (s, 1 H). 5.72(q, J = 8.7 Hz,
2H) 455443 (m.4H), 413-4.05(m, 2H);, 3.79(d, J = 13.44 Hz, | H): 3.23-3.15(m. 3 H):
3.09¢t, J= 1291 Hz, 1 Hy: 2.91-2.82 (m, 1 H): 2.77-2.65 (m, 1 H); 1.86(d, J=12.87 Hz, 2 I1).
LCMS: Ry = 9.76 min, M+H "= 477



10

2
L

WO 2011/036286 PCT/EP2016/664208

-237-

Example 152: 9-(1-(2-(methylsulfonylethyDpiperidin-4-y1)-2-(1-(2,2.2-trifluoroethvl)-1H-
1,2, 4-triazol-S-v1)-4,5-dihvdrobenze{blpyrazolo{1,5-d}{1,4]oxazepine 152

A mixture of 9-piperidin-4-yl-2-[2-(2.2 2-trifluoro-cthy[}-2H-[ 1.2 41triazol-3-y1]-4,5-dihydro-6-
oxa-1,10b-diaza-benzo[cazulene (90 mg, 0.22 mmol), TEA (150 uL, and IMS (0.6 mL} was
treated with vinyl sulfone (48 ml, 0.54 mmol) then diluted with DCM and stirred for 18 hr at RT.
The reaction mixture was concentrated /n vacuo and the residue triturated in diethyl ether to
provide a solid which was subjected to flash chromatography (SiO, gradient 0 to 5% MeOH in
DCM) to give 152 as a white solid (96 mg, 85%). "H NMR (400 MHz, CDCI3): 6 801 (s, 1 H):
7.69 (s, 1 H): 7.19-7.08 (m, 2 H): 6.92 (s, t H); 553 (q, J=8.15Hz 2 H), 454 (t,J=6.01 Hz,
2H) 3.21-3.12(m, 4 H); 3.21-292(m, S H), 293 (1,1 =633 Hz. 2 H); 2.63-2.54 (m, 1 H);
221, J=11.57Hz, 2 H); 1.94(d,J=12.96 Hz,2 H); 1.81-1.66 (m, 2 H). LCMS: Ry=6.57

min, M+H =525

Example 153: ((35,5R)-3,5-dimethylpiperazin- 1-yD)(2-(1-(2.2,2-trifluoroethyl)-1H-1.2 4-
triazol-5-v1)-5,6-dihvdrobenzolflimidazo}1,2-d}|1,4]oxazepin-10-vi)-

methanone 153

Following the procedure for 109, 2-(1-(2.2. 2-trifluorocthyi)- 1 H-1,2,4-triazol-5-y1)-5.6-di-
hydrobenzo[flimidazo[1,2-d][1.4]Joxazepine-10-carboxylic acid and 3S,5R-dimethylpiperazine
gave 153. MS: (ESI+) = 476.1. "H NMR (400 MHz, DMSO) 6 .39 (d, J= 2.0 Hz, 1H), £.10 (d,

J=49Hz 2H),7.37(dd. /=84, 2.1 Hz, 1H). 7.12 (d, J = 8.4 Hz, 1H), 5.88 (s. 2H), 4.57 (s,

4H), 4.06 (q..J = 5.3 Hz. 2H), 3.17(d, .7 = 5.2 Hz, 2H), 2.67 (s, 2H). 0.92 (s, 6H)

Example 154: 2-(1-(2-chlorophenyl)-1H-1.2 4-triazol-5-v1)-9-piperid-4-yI-4,5-dihvdrobenzo-
2H-oxepinof4,5-djpvrazole 154

Step 10 4-{2-[2-(2-Chloro-phenyl)-2H-[1.2.4]triazol-3-y1}-4.5-dihydro-2H-6-0xa-1,2-diaza-
benzolelazulen-9-yl}-3.6-dihvdro-2H-pyridine- 1 -carboxylic acid tert-butyl ester
4-{2-[2-(2-Chloro-phenyl)-2H-{ 1.2 4 }triazol-3-yl1}-4.5-dihydro-2H-6-0xa-1.2-diaza-benzolc]-
azulen-9-yl}-3,6-dihydro-2H-pyridine- I -carboxylic acid tert-butyl ester was prepared similarly
to 4-{2-{2-(2.2 2-trifluoro-cthyl)-2H-[ 1.2 4]triazol-3-vi]-4.5-dihydro-6-oxa- 1, 1 Gb-diaza-
enzo[clazulen-9-yl}-3.6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester from 60 (500

mg, 1.13 mmol) to give 4-{2-[2-(2~chloro-phenyl}-2H-[1.2.4}irtazol-3-yl)-4.5-dihydro-2H-6-
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oxa-1,2-diaza-benzo[clazulen-9-yl}-3,6-dihydro-2H-pyridine- 1 -carboxylic acid tert-butyl ester

Step 2:  2-[2-(2-Chloro-phenyl)-2H-[1.2,4]triazol-3-y1]-9-piperidin-4-yl-4,5-dihydro-2H-6-

oxa-1,2-diaza-benzolelazulene
2-12-(2-Chloro-pheny)-2H-{1.2.4}tnazol-3-y1)-9-piperidin-4-yi-4,5-dihydro-2H-6-0xa-1,2-
diaza-benzo[e]azulene was prepared similarly to 9-piperidin-4-yl-2-{2-(2,2,2-trifluoro-cthyl)-2H-
[1.2.4]tnazol-3-yl}-4.5-dihydro-6-oxa-1,10b-diaza-benzolelazulene from 4-{2-{2-(2-chloro-
phenyD-2H-[1,2 4]triazol-3-y1}-4,5-dihydro-2H-6-oxa-1,2-diaza-benzo[ ¢ Jazulen-9-y1} -3 ,6-
dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (490 mg. 0.9 mmol). The crude salt was
partitioned between DCM and saturated aqueous sodium hydrogen carbonate, then the aqueous
layer was extracted with DCM. The combined organic extracts were dried (Na,SOy), filtered
and concentrated in vacuo. The resultant residuc was subjected to reverse phase HPLC (Gemini
Cys column, gradient MeOH in H,O + 0.1% HCO-H) to give 154 (80 mg, 18%) as the mono
formate salt, "H NMR (400 MHz, DMSO-d ;6 8.44 (s, 1 H), 8.39(s, I H). 827 (s, 1 H);
7.81-7.68 (m, 3 H): 7.64 (td, J = 7.60, 1.51 Hz, 1 H). 7.09-7.03 (m, 2 H). 6.90 (d.J = 8.2§ Hz,
FHY. 419, J=506Hz 2 H), 3.32(d,J=1242Hz 2 H); 3.04 (t,J=5.01Hz 2 H); 2.89
(dd. J=13.45 11.09 Hz, 2 H): 2.54-2.56 (m, | H). 1.69(d,J=13.20Hz, 2 H); 1.58-1.45(m, 2
H). LCMS: Ry=7.99 min, M+H = 447

Example 155: 2-(3-(2-(1-isopropyl-1 H-1,2,4-triazo}-5-y1)-4,5-dihvdrobenzo{bjpyrazolo{1.5-

dj|1,4]oxazepin-9-vlazetidin-1-vhacetamide 135

Following the procedure for 143, 9-azetidin-3-y1-2-(2-isopropyl-2H-[1.2.4]triazol-3-y1)-4,5-
dihydro-6-oxa-1.10b-diaza-benzolelazulene was reacted with bromo acctamide and the crude
product subjected flash chromatography (Si0-. gradient 0§ to 10% McOH m DCM} to give 155 as
a white solid. 'H NMR (400 MHz, CDCl): 8 7.95 (s, 1 H): 7.83(d, J = 2.18 Hz. 1 H}: 7.24 (d,
J=221Hz. 1 Hy 7.18(d. J =831 Hz, I H): 6.86 (s, I Hy, 3.71-5.63 (m. 1 Hy, 5.45(s, 1 Hy:
454 (1, J=598Hz, 2 H): 3.&87(t,J=728Hz, 2H) 381-3.72(m, I Hi 338{t, J=684 Hz 2
Hy: 322(s.2H) 3.16(t.J =599 Hz, 2 H), 1.59(d. J = 6.62 Hz, 6 H). | Exchangeable proton
not observed. LCMS: Ry =5.84 min, M+H = 408

Example 156: N-(azetidin-3-vl}-2-(1-isopropvi-1H-1.2 4-triazol-5-vi)-4,5-dihvdrobenzo-

[blpyrazolo{1.5-d][1.4]oxazepine-9-carboxamide 156
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Following the procedure for 126, 2-(2-1sopropyl-2H-[1,2.4]triazol-3-yl)-4,5-dihydro-6-oxa-
1,10b-diaza-benzo[elazulene-9-carboxylic acid was reacted with 1,1-dimethylethyl 3-amino-
azctidine- I -carboxylate then the crude product was suspended in DCM and treated with MP
carbonate resin and stirred for 1.5h. The mixture was filtered. the filirate concentrated in vacuo
and the resultant residue trturated in diethyl ether to give 156 as a white solid. "H NMR (400
MHz, DMSO-d.): 6 9.11(d, J =684 Hz, 1 H): 846 (d,J=2.18 Hz, | H); 8.05(t, J=0.64 Hz, |
H) 790-785(m, 1 HY; 7.37-730(m, 1 H); 692 (s, 1 H). 562-553(m, I H). 482-473 (m, 1
Hy: 437, J=576 Hz, 2 Hy. 395381 (m. 4 H); 3.25(t,J =578 Hz, 2 H). 1.50(d. =638
Hz, 6 H). LCMS Ry =6.45 min, M+H = 394

Example 157: 2-(1-isopropvl-1H-1,2 4-triazol-5-v1}-9-(1-(2-(methvisulfonvi)ethvhazetidin-3-
vl)-4,5-dihydrobenzo{b|pvrazelo[1,5-d}}1,4}oxazepine 157

Following the procedure for 152, 9-azetidin-3-yl-2-(2-1sopropyl-2H-[1,2.4]triazol-3-y1)-4.5-
dihydro-6-oxa-1,10b-diaza-benzo{clazulene was reacted with vinyl sulfone to give 187 as a
white solid. "H NMR (400 MHz. DMSO-d.y: 6 8.01 (d,J=0.64 Hz. 1 H); 7.84(d, ] =2.19 Hz,
1 H); 7.36(dd, J=8.32,2.21 Hz, 1 H): 7.21 (d, J=8.30 Hz. 1 H); 6.87 (s, 1 H); 5.60-5.51 (m,
THY 448, 1=6.03 Hz. 2H). 3.67 (s, 3H) 320-3.10(m. 6 H): 3.03(s.3H) 283 (1. 1=

Example 158: N-methvl-2-(1-(2.2.2-trifluoroethvi}-1H-1,2.4-triazol-5-y})-5,6-dihydro-

benzo|flimidazo{1,2-d}{1,4]oxazepine-9-carboxamide 158

dihydrobenzo{flimidazo{1.2-d}{1.4]joxazepine-9-carboxylic acid (60 mg. 0.1 mmol) was reacted
with 2M methylamine (0.26 mL) in THF to provide 158. LC/MS (ESI+): m/z 393 (M+H). 'H
NMR (400 MHz, DMSO) 3 8.49 (d, /=42, 1H), 842 (s, TH), 8.11 (d. /= 9K, 1H), 7.60 (dd, ./
=84, 1.6, 1H),7.52(d, /=14, 1H),590(q,./= 8 & 2H), 4.57(dd, /= 11.5, 54, 4H), 2.79 (d, J
=45, 3H).

Example 159: 2-(1-isopropyl-1H-1,2,4-triazol-5-yI)-N-methyl-5,6-dihvdrobenzo|f]imid-

azo{1,2-dj[1,4]oxazepine-9-carboxamide 1539

Fallowing the same procedure as for 133, 2-(1-isopropyl-1H-1.2.4-riazol-5-y13-5.6-dihydro-
benzo| flimidazo[1,2-d][ 1 4Joxazepine-9-carboxyvlic acid (100 mg, 0.3 mmol) was reacted with

2M methylamine (0.59 mL) in THF to provide 189, LC/MS (ESI+): m/z 353 (M+H). "H NMR
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(400 MHz, DMSO) 8 8.54 — 8.39 (m, 1H), 7.93 (dd, J = 18.0, 11.2, 1H), 7.67 — 7.46 (m, -1H),
6.47 (d. J = 33.7, -2H), 5.94 - 5.78 (m. -2H), 4.68 — 4 47 (m, -4H), 3.52-3.55 (s, -3H), 2.90 -
2.68 (m, 1H), 1.47 (t,.J = 13.6, 6H).

Example 160: 2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-10-(1H-pyrazol-4-yI)-5,6-dihvdrobenzo-
{flimidazo{1,2-d]|1,4]oxazepine 160

Following the procedure in Example 182, 10-bromo-2-(1-isopropyl-1H-1.2 4-triazol-5-y])-3.6-
dihydrobenzo[f]imidazo[1,2-d][1.4]oxazepine 187 was coupled with tert-butyl 4-(4,4.5,5-tetra-
methyl-1.3.2-dioxaborolan-2-yl}-1H-pyrazole-1-carboxylate to give 160. MS: 362.3. 1H NMR
(400 MHz, DMSO) & 8.57 (t..J = 4.0, 1H), 7.99 - 7.94 (m., 4H), 7.56 (dt, J = 11.2, 5.6, 1H). 7.06
(t,J= 286, 1H), 581 (p,J= 6.6, 1H). 453 (d, /=95, 4H), 1.53 (d,./ = 6.6, TH).

Example 161: 2-(1-(2-chlorophenyl}-1H-imidazol-2-v}-N-(1-hvdroxy-2-methylpropan-2-vij-

5,6-dihvdrobenzofflimidazo(1,2-d}[1,4]oxazepine-10-carboxamide 161

Following the procedure for 109, 72 and 2-amino-2-methylpropan-1-ol gave 161. MS: (ESI+) =
47%.1. "H NMR (400 MHz, DMSO;) 6 8.12(d, J=2.1 Hz, 1H), 7.63 (dd, /= 6.0, 3.4 Hz, 1H),
7.53(dd.J=6.1,3.2 Hz, 2H), 7.50 - 744 (m. 3H). 7.36 (s. 1H), 7.28 (d.J = 1.1 Hz, TH), 7.12 (s,
TH), 6.96 (d../ = 8.4 Hz, 1H}, 5.00 (s, TH}, 4.41 (s, 4H), 3.55(d, J = 5.1 Hz, 2H), 1.36 (s, 6H)

Example 162: 2-(1-(2,4-difluorophenyl)}-1H-1,2 4-triazol-5-y1)-5,6-dihvdrobenzo| flimidazo-
[1,2-d][1,4]oxazepin-10-yI}4-(2-hydroxyethyl)piperazin-1-ylymethanone 162

Following the procedure for 109, 2-(1-(2 4-difluorophenyl}-1H-1.2 4-triazol-5-y1}-5,6-di-
hydrobenzo{flimidazo{1.2-d] 1 .4Joxazepine-10-carboxylic acid and 2-(piperazin-1-yhethanol

gave 162. MS: (ESI+)=522.2

Exampie 163: N~(1-hydroxy-2Z-methyiprepan-2-vij-2-(1-isopropyvi-1H-1.2 4-triazol-5-v1)-5.6-

dihydrobenzo|flimidazo[1,2-d][1,4]oxazepine-9-carboxamide 163

Following the same procedure as for 133, 2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydro-
benzo{f)imidazo[1,2-d)] 1.4Joxazepine-9-carboxylic acid {20 mg, 0.06 mmol) was rcacted with 2-
amino-2-methyl-1-propanol (11 mg, 0.12 mmol) in THF to provide 163. LC/MS (ESI+): m/z
411 (M+H). "H NMR (400 MHz, DMSO) § §.45 (d. J = 8.4. 1H), 7.95 (d../ = 22.3, 2H). 7.64 -
7.45 (m, 3H), 5.86 (dt, J=13.1, 6.5, IH), 4.88 (1,./ = 6.0, 1H), 4.63 — 4.44 (m, 4H), 3.58 — 3.45
(m, 3H), 1.49(d../ = 6.6, 6H), 1.32 (s, 6H)
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Example 164: N-(1-hydroxy-2-methylpropan-2-yi)-2-(1-(S-dioxo-tetrahydrothiophen-3-yl)-
1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo|flimidazo[1,2-d}|1.,4]oxazepine-10-

carboxamide 164

Following the procedure for 109, 2-(1-(S-dioxo-tetrahydrothiophen-3-yi)-1H-1,2 4-triazol-5-y1)-
5,6-dihydrobenzo[flimidazo[1,2-d]{1,4Joxazepine-10-carboxylic acid and 2-amino-2-methyl-
propan-1-ol gave 164. MS: (ESI+) = 487.1

Example 165: 2-(1-(2-chlorophenyl)-1H-1,2,4-triazol-5-yD)-N-(1-hydrexy-2-methylpropan-2-

vh-5,6-dihydrobenzolflimidazo|1,2-d][1,4]oxazepine-9-carboxamide 165

Following the same procedure as for 133, 2-(1-(2-chlorophenyl)-1H-1,2 4-triazol-5-y1)-5,6-di-
hydrobenzo( fjimidazo[1.2-d][ I .4Joxazepine-9-carboxylic acid (20 mg. 0.06 mmol) was reacted
with 2-amino-2-methyl-1-propanol (11 mg, 0.12 mmol) in THF to provide 165. LC/MS (ESI+):
m/z 480 (M-+H). 'H NMR (400 MHz, DMSO) 8 8.19 (s, 1H), 7.93 (s, 1H), 7.78 — 7.48 (m, 6H),
743 ~726(m, 2H), 485 (t.J=6.1, 1H}. 4.47(d,J=9.0. 4H). 3.49(d. /= 6.0. 2H). 1.29 (s. 6H)

Example 166: 2-(1-isopropyl-1H-1,2,4-triazol-5-v1}-9-(1-(pyvridin-4-vimethvhazetidin-3-vi)-
4,5-dihydrobenzo|bpyrazolo|1,5-d}]{1,4]oxazepine 166

Following the procedure for 128, 9-azetidin-3-yi-2-(2-isopropyl-2H-[ 1.2 4]triazol-3-y1)-4,5-di-
hydro-6-oxa-1,10b-diaza-benzo[clazulene was reacted with pyridine 4-carboxaldehvde, the
crude product subjected flash chromatography (Si0-, gradient 0 to 20% McOH in EtOAc) then
trituration in cyclohexanc to give 166 as a white solid. '"H NMR (400 MHz, CDCl:): 8 8.55(d. J
=520Hz 2Hy 7.95(s. 1 H);, 7.86(d. J=220Hz I Hy 7.30-7.24 (m. 3 H). 7.21-7.12 (m. |
Hio 6.88-683 (m, | H): 5.73-5.65 (m. 1 H). 4.54(t, J=599 Hz, 2 H); 3.89-3.74 (m. 3 H);
371 (s, 2 Hy: 3.30(s, 2 Hy 3,16 (4, 1 =599 Hz, 2 H), 1.58(d, J =6.62 Hz, 6 H). LCMS
{Mcthod F)y: Ry =6.07 min, M+H™ = 442

Example 167: 2-(1-isopropyl-1H-1.2,4-triazol-5-vI)-N-(1-isopropvlazetidin-3-vi}-4.5-di-

hvdrobenzolb]pvrazelo[1,5-d][1,4]oxazepine-9-carboxamide 167

A solution of 2-(2-1sopropyl-2H-[1.2,4]triazo1-3-y[)-4.5-dihydro-6-oxa-1,10b-diaza-benzo[c]-
azulenc-9-carboxylic acid azetidin-3-ylamide (0.15 ¢. 0.38 mmol), acctone (%4 L. 1.14 mmol),
acetic acid (22 ul.). methanol (1 mL) and DCM (1 mL) was stirred at RT for 1 hr. Sodium

triacctoxyborohydride (0.2 g, 0.95 mmol) was added and the resultant mixture stirred at RT for
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72 hr. Further acctone (84 ul) and 4A molecular sieves were added then stirring continued for
1h before the addition of further sodium triacetoxyborohydride (0.2 g, 0.95 mmol). The reaction
mixture was stirred at RT for 18h before the addition of saturated aqueous sodium hydrogen
carbonate. The resultant mixture was extracted with 10% MeOH in DCM. The combined
extracts were dried (Na,SOy), filtered and concentrated in vacwo. The resultant residue was

subjected to flash chromatography (Si0,, gradient 0 t010% MeOH in DCM) followed by

friturg xﬁnn m dwxﬂq ot other

and recrystallisation in CtOAc to give 167 as a whitc solid. 'H NMR
(400 MHz, CDCI3): & 847 (d, J=222Hz [ H), 7953 (s, 1 H): 7.71 (dd, ] = &.44, 2.24 Hz, 1
H) 7.23(d. J=843 Hz, 1 H)y; 6.87 (s. 1 H); 5.72-5.64 (m. 1 H); 4.74-4.67 (m, 1 H); 4.58(t.]
=5.67Hz, 2H): 3.68(t,1=742Hz 2H), 322(, =569 Hz 2 H); 3.12(s, 2 H); 2.38¢(t, ] =
7.02 Hz, 1 H); 1.61(d,J=6.61Hz 6H); 0.98(d.}J=6.21Hz, 6 H). LCMS (Method F): Ry

=6.82 min, M+H" = 436

Example 168: 2-(1-isopropyl-1H-1,2,4-triazol-5-yl)-N-methoxy-5,6-dihyvdrobenzo[f]imid-

azo}1,2-d}|1,4joxazepine-9-carboxamide 168

Following the same procedure as for 133, 2-(1-isopropyl-1H-1.2,4-triazol-5-y1)-3,6-dihydro-
benzolflimidazo[1.2-d][1.4Joxazepine-9-carboxylic acid (20 mg, 0.06mmol) was rcacted with
methoxylamine hydrochloride (9.8 mg. 0.12 mmol) in THF to provide 168. LC/MS (ESI+): m'z
369 (M+H). 'H NMR (400 MHz. DMSO) 6 8.45 (1, J = 16.8, 1H), 7.95 (d..7 = 26.9, 2H). 7.49
(dd, J=20.1, 18.6. 2H), 586 (dt. J=13.1. 6.4, 1H). 456 (d..J = 2.8, 4H), 3.72 (s, 2H), 1.61 —
1.32 (m, 5H)

Example 169: 2-(3-(2-(1-isopropyl-1H-1,2 4-triazol-5-vl)-4,5-dihydrobenzo|b]pyrazolo|1,5-
dj}14}oxazepin-9-yhazetidin-1-vhethanol 169

Foliowing the procedure for 142, 9-azetidin-3-yl-2-(2-isopropyl-2H-[ 1,2,4}triazol-3-y1)-4,5-di-
hydro-6-oxa-1,10b-diaza-benzo[elazulene was reacted with 2-(2-bromo-ethoxy)-tetrahydropyran
to give 169 as a white solid. "H NMR (400 MHz. DMSO-d.): 6 8.03 (s, 1 H), 7.88(d, J=2.22
Hz, 1 H): 7.42(dd. J= 835,222 Hz, | Hy: 7.26(d, ] =832 Hz, 1 H): 6.89 (s, 1 H); 5.62-3.34
{m, 1 H); 483 (s. 1 Hy 450(, =603 Hz, 2Hy: 4.06(s,2H)y 3.94(, J=852Hz 1 Hy;
370 (5, 2H) 351 (s 3 H 3R (LT =605 Hz. 2 H): 2.94 (s, 2 Hy 1.49(d. ] =6.58 Hz, 6 H).
LOCMS (Method Fy: Rp=6.01 mim. M+H™ = 393
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Example 170: 2-(3-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-4,5-dihvdrobenzo|b] pyrazolo-
[1,5-d}{1,4]oxazepin-9-yhazetidin-1-y1)-2-methyipropan-1-o0l 170

A mixture of 9-azetidin-3-yl-2-(2-isopropyl-2H-{1,2. 4}triazol-3-y1}-4,5-dihydro-6-0xa-1,10b-di-
aza-benzofclazulene (200 mg, 0.55 mmol), 2-bromo-2-methyl propionate (71 nL, 0.55 mmol),
TEA (75 uL, 0.55 mmol) in DMF was heated at 55°C for 30 hr before concentrating in vacuo.
The residuc was partitioned between 10% MeOH in DCM and water, the aqucous extracted with
10% McOH in DCM and the combined organic extracts dried (Na,SOy), filtered and concen-
trated in vacuo. The resultant residuc was subjected to {lash chromatography (SiOs, gradient 0 to
10% McOH in DCM) to give 2-{3-[2-(2-isopropyl-2H-[1.2.4]triazol-3-y1)-4,5-dihydro-6-oxa-
1,10b-diaza-benzolelazulen-9-yl}-azetidin-1-yl}-2-methyl-propionic acid methyl ester (56 mg.
23%). To asolution of 2-{3-[2-(2-1sopropyl-2H-[1.2,4]triazol-3-y1)-4,5-dihydro-6-oxa-1,10b-
diaza-benzolelazulen-9-yi]-azetidin-1-yl}-2-methyl-propionic acid methyl ester (56 mg, 0.12
mmol) in THF (1.5 mL) at -78°C was added DIBAL (1.3 M solution in toluene, 0.24 mL, 0.36
mmol) and the mixture allowed to warm to RT over 18 hr. The mixture was cooled to 0°C,
further DIBAL (0.12 mL, 0.18 mmol} added dropwisc and stirring continued for 45 min. The
reaction was quenched by the addition of MeOH (0.5 mL) followed by Rochelle’s salt saturated
aqueous solution (0.3 mL), then diluted with EtOAc and filtered through Celite®), washing with
EtOAc. The filtrate was concentrated in vacuo and the residue subjected to flash chromatogra-
phy (Si0O-., gradient 0 to 5% MeOH (+ 2M NH:) in DCM) to give 170 as a white solid (27 mg,
53%). '"H NMR (400 MHz, CDCL): 6 7.95(s. T H), 7.85(d,J =218 Hz, | H); 7.23(d, J =
223 Hz, THY 7.17(d. J=829 Hz, 1 Hy, 687 (s, 1 Hy. 5.74-3.66 (m, 1 H}Y. 4.55(t, 1 =6.02
Hz, 2 H): 3.71 (s, 3 Hy 343 (s, 2Hy 328 (s.2H), 3.16(t,J=603Hz, 2 Hy, 1.39(d. J=
6.62 Hz, 6 H): 1.04 (s, 6 H). 1 Exchangeable proton not observed. LCMS (Method F): Ry
=643 min, M+H =423

Example 171: 2-(1-(2,4-difluorophenyl)-1H-1,2 4-triazo}-5-y1)-8-(1-(2-(methylsulfonvi)-
ethylhazetidin-3-yl)-4,5-dihydrobenzo-2H-oxepino[4,5-d|pyrazole 171

Following the procedure for 152, 63 was reacted with vinyl sulfone. The crude product was
subjected to reverse phase HPLC (Gemint Ce-phenyl column, gradient 40 to 90% methanol in
water + 0.1% HCO-H) to give 171 as a white solid. "H NMR (400 MHz, DMSO-d6): & 8.42 (s,
T H) 829 (s. 1 Hy 8.04(s, 1 Hy 7.81 (td. J = 8.75. 592 Hz, 1 H); 7.64 (ddd. J = 10.33, .02,
280 Hz, 1 H), 7.38-7.32(m, 1 H); 7.29(d, J=8.17Hz, 1 H), 6.96(d, J=1.71Hz | H); 69]
(dd. J =825, 180 Hz, 1 H): 423(.J=5.01Hz 2H); 3.66(t J=7.11Hz 2H); 3.76-3.41 (m,
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FHY 316, J=736Hz. SH) 3.05(s, 4Hy, 288(t, J =691 Hz, 2H). LCMS (Method F):
Ry=7.25 min, M+H = 527

Example 172: 2-(3-{2-[2-(2,4-Difluoro-phenyl)-2H-{1,2,4]triazol-3-y!1|-4,5-dihydro-2H-6-

oxa-1.2-diaza-benzole]azulen-8-yl}-azetidin-1-vl)-acetamide 172

Following the procedure for 143, 63 was reacted with bromo acetamide, the crude product was
matography {Si0s, gradient § o 10% MeOH m DCM) to give 172 as a
white solid. '"H NMR (400 MHz, DMSO-d.): 6 8.42 (s, 1 H); 8.28 (s, 1 H); 7.81 (1d, J = &.75,
5.92 Hz, 1 H); 7.63(ddd, J = 10.33,9.01, 2.79 Hz, 1 H); 7.39-7.27 (m, 2 H): 7.11 (s, 1 H);

7.03 (s, 1 H): 6.96-6.89 (m, 2 H): 423 (t,J=5.01 Hz. 2H): 3.66(1,J=7.02Hz 2 H); 3.62-
3.52(m, 1 Hy; 3.16 (1. J=6.65Hz 2H);, 3.10-2.98 (m. 4 H). LCMS (Method Fy: Ry = 7.00 min,

M+H" = 478

subjected to flash ch

Example 173: N-hydroxy-2-(1-isopropyl-1H-1,2,4-triazol-5-v1)-5,6-dihvdrobenzo| f]-

imidazo{1,2-d}{1.4]oxazepine-9-carboxamide 173

Following the same procedure as for 133, 2-(I-isopropyi-1H-1.2 4-triazol-5-y1)-5.6-dihydro-
benzo[flimidazo[1.2-d][1,4]Joxazepine-9-carboxylic acid (20 myg, 0.06mmol) was reacted with
hydroxylamine hydrochloride (& mg, 0.1 mmol) in THF to provide 173. LC/MS (ESI+): m/z 355
(M+H)

Example 174: 2-(1-(2,4-difluorophenyl)-1H-1,2 4-triazo}-5-v)-N-methy}-5.6-dihvdro-

benzo{flimidazo{1,2-d}|1,4]oxazepine-9-carboxamide 174

Following the same procedure as for 133, 2-(1-(2,4-difluorophenyl}-1H-1,2 4-triazol-5-y1)-5.6-
dihydrobenzo[flimidazo[1,2-d][ I,4]oxazepine-9-carboxylic acid (30 mg, 0.07 mmol) was reacted
with 2M methylamine (0.06 mL) in THF to provide 174. LC/MS (ESI+): m/z 422 (M+H). 'H
NMR (400 MHz, DMSO) 6 8352 (t,.J = 9.7, TH). 823 (s, 1H). 8.03 (s, IH). 7.80 ~ 7.67 {m, 2H),
7.67 - 7.55(m. 1H), 7.47 - 738 (m, 2H). 733 (t,.7= 8.4, 1H), 4.50(d../ = 7.7. 3H), 2.74 (t../ =
17.2, 3H)

Example 175: 2-]2-(2.4-Difluoro-phenvl)-2H-{ 1,2 4triazol-3-v1}-9-[1-(2-methanesulfonyvi-

ethvl)-piperidin-4-vl]-4.5-dihvdro-2H-6-0xa-1,2-diaza-benzo|e]azulene 175

Following the procedure for182, 2-[2-(2.4-difluoro-phenyl)-2H-[ 1.2 41triazol-3-yl]-9-piperidin-

4-yl-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo{c]azulene hydrochioride was rcacted with vinyl
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sulfonc. The crude product was dissolved in DCM and treated with 4N HC1. After stirring for
10 min dicthyl cther was added and the solid precipitate collccted by filtration to give 175 as a
white solid. '"H NMR (400 MHz, DMSO-d }: & 10.63 (s, 1 H): 8.45(s, 1 H); 8.30(s, 1 H);
785(d, J=875,590Hz, 1 HY. 7.72(t, J=9.62 Hz, 1 H), 7.42(t. 1 =857 Hz, 1 HY, 7.22(d,
=233 Hz, 1 H)y: 7.11(dd, J =8.45,237 Hz, | H): 6.97 (d, J =834 Hz, | H); 4.22(t,J=5.02

Hz, 2 H); 3.82(t. J = 7.50 Hz, 2 H): 3.76-3.63 (m, 2 H): 3.59(d, ] =9.30 Hz, 2 H); 3.16(s. 3
HY. 314 (m, 2 H); 3.06(t, J=5.04Hz 2 H): 2.66 (s, 1 1T): 1.96-1.76 (m, 4 H). LCMS

(Mcthod F): Ry = 7.54 min, M+H = 555

Example 176: 2-{4-[2-(2-Isopropyl-2H-[1,2 4]triazo}-3-v1)-4,5-dihvdro-2H-6-0xa-1,2-diaza-

benzolejazulen-8-vl-pyrazol-1-vl}-ethanol 176

8-Bromo-2-(2-isopropyl-2H-[1,2,4]triazol-3-y1)-4,5-dihydro-2H-6-0xa-1,2-diaza-benzo[c]-
azulene (160 my, 0.43 mmol), 1-[2-(tetrahydropyran-2-yloxy)-cthyl}-4-(4,4,5.5-tctramethy)-
{1.3,2]dioxaborolan-2-yl)- 1H-pyrazole (165 mg, 0.51 mmeol), cesium carbonate (279 mg, 0.85
mmol), I, 1"-bis(diphenylphosphino)ferrocenepaliadium(l) dichloride. DCM (17 mg, 5 mol%)
were combined in a reaction vial, the atmosphere ¢vacuated and back-filled with nitrogen. THF
(3 mL) and water (] mL) were added and the reaction mixture heated at $5°C for 4 hr. The
caction mixture was diluted with EtOAc and water, the organic layer separated, dried (Na;SOy),
filtered and concentrated in vacuo. The resultant residue was subjected to flash chromatography
(Si0;, gradient 0 to 30% EtOAc in cyclohexane) to give 2-(2-isopropyl-2H-[ 1,2 4]triazol-3-y1)-
8-{1-[2-(tetrahydro-pyran-2-yloxy)-ethyl}- 1 H-pyrazol-4-yl} -4,5-dihydro-2H-6-0xa-1,2-diaza-
benzolelazulene (134 mg. 64%).

2-(2-Isopropyl-2H-[1,2.4}triazol-3-y1)-8- { 1-[ 2-(tetrahydropyran-2-vloxy)-cthyl]- 1H-pyrazol-4-
yli-4.5-dihydro-2H-6-oxa-1,2-diaza-benzo[clazulene (134 mg, 0.27 mmol) was dissolved in
dicthyl ether (5 mL) and treated with 1M HCY in dicthyl ether (1 mL) then methanol (5 mL).
After 30 min the reaction mixture was concentrated to dryness and the resultant residuc triturated
in diethyl ether to give 176 as a pale ercam sohd (105 mg, 86%). 'H NMR (400 MHz, DMSO-d ):
6 832(s, 1 Hy: 823 (s, T H): R19(d, J=823 Hz, I H). 803 (s. 1 Hy, 7.96 (s, 1 H). 7.39 (dd,
J=824,174Hz 1 H) 729(d. J=1.68 Hz, 1 H), 5.46-5.36(m, 1 H): 434 (t,2 H), 417 (1.}
=5.61 Hz, 2 Hy. 3.78(t, J= 558 Hz. 2 H); 3.13(t,J=491 Hz, 2 Hy, 1.52(d. }=6.57 Hz, 6 H).
1 Exchangeable proton not observed. LOMS (Methed Fy: Rr= 10.68 min, M+H = 406

Example 177: 1-(4-{2-{2-(2.4-Difluero-phenvl)-2H-| 1,2 4]triazol-3-vl]-4.5-dihyvdro-2 H-6-

oxa-1,2-diaza-benzofejazulen-9-vl}-piperidin-1-yl)-2-methyl-propan-2-o0l 177
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A mixture of 2-[2-(2,4-difluoro-phenyl)-2H-{1.2 4]triazol-3-y1}-9-piperidin-4-y1-4.5-dihydro-2H-
6-oxa-1,2-diaza-benzo[clazulene hydrochloride (100 mg, 0.21 mmol), lithium perchlorate (22
mg, 0.21 mmol) and DIPEA (72 uL, 0.41 mmol) in THF (3 mL) was treated with 2,2-dimethyl-
oxirane (183 uL, 2.06 mmol) and then water (130 ul). The reaction mixture was stirred at RT
for 18h before being concentrated in vacuo. The resultant residue was partitioned between DCM

and water, the organic layer separated and concentrated in vacuo. The resultant residue was

(400 MHz, DMSO-d ): 8 8.44 (s, 1 H); 828 (s, I H): 7.85 (td, J = 8.76. 5.90 Hz, 1 H); 7.61
(ddd. J=10.27, 8.88, 2.78 Hz, 1 H); 7.36-7.30 (m. 1 H); 7.22(d, J=2.31 Hz. 1 H): 7.08 (dd, J
=8.38.2.35Hz, | H)y: 6.89(d, J =834 Hz, 1 H): 4.21(t,J=5.02 Hz. 2 H); 4.06 (s, 1 H):
3.12-3.02 (m, 4 H); 2.31-2.19 (m. 5 H): 1.60-1.48 (m, 4 H): 1.15 (s. 6 H). LCMS (Method F):
Ry=7.75 min, M+H = 521

Example 178: 2-(4-{2-{2-(2,4-Difluoro-phenvl)-2H-[ 1,2 4]triazol-3-vl}-4,5-dihvdro-2 H-6-

oxa-1,2-diaza-benzo{ejazulen-9-vl}-piperidin-1-vl)-acetamide 178

Following the procedure for 143, 2-[2+(2. 4-difluoro-phenyl)-2H-[1,2 4]triazol-3-y1]-9-piperidin-
4-yl-4.5-dihydro-2H-6-oxa-1,2-diaza-benzofc]azulene hydrochloride was reacted with bromo
acetamide. The crude product was subjected flash chromatography (Si0-. gradient 50 to 100%
EtOAc in cyclohexane). Pure fractions were combined and concentrated in vacuo and the
resultant residue dissolved in DCM and treated with 4M HCl in dioxane then dicthyl ether. The
resultant precipate was collected by filtration to give 178 as a white solid. 'H NMR (400 MHz,
DMSO-d6): & 9.86 (s, 1 H): 8.48-8.43 (m, 1 H); 8.30 (s, 1 Hy: .05 (s, 1 Hy, 7.85(td, J = 8.75.
593 Hz, 1 Hy, 7.74-7.63 (m, 2 H): 7.41-7.34 (m, 1 H): 7.22(d, J=230Hz 1 H), 7.10(dd, J =
8.45,235Hz, 1 H): 697(d, J=839Hz 1 Hy 422(t,J=500Hz, 2H): 398(d, J=4.37 Hz,
2H): 3.60(t,J=1226Hz 2 H), 3.24-3.13 (m, 2 H); 3.06 (t, ] =4.95 Hz, 2 H); 2.69-2.61 (m,
1 H): 1.87 (s, 4 H). LCMS (Method F): Ry = 7.46 min, M+H = 506

Example 179: 2-(4-{2-{2-(2,4-Difluoro-phenvl)-2H-[1,2 4| triazol-3-y}|-4,5-dihydro-2 H-6-

oxa-1,2-diaza-benzo[e]azulen-9-vi}-piperidin-1-vi)-ethanol 179

Following the procedure for 142, 2-{2-(2 4-diflucro-phenyl)-2H-[1.2,4]triazo!-3-y1]-9-piperidin-
4-yl-4.5-dihydro-2H-6-oxa-1,2-diaza-benzo[clazulene hydrochloride was reacted with 2-(2-

bromo-cthoxy)-tetrahydropyran to give 179 as a whitc solid. '"H NMR (400 MHz, DMSO-d ): 8
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9.86 (s. 1 H): 8.44 (s, 1 H); 8.29 (s, | H); 7.84 (td, ] = 8.75,5.94 Hz, 1 H); 7.72 (td. J = 9.64,
2.83 Hz, 1 HY, 7.43-7.37 (m, 1 H); 7.21(d. J=2.28 Hz, 1 H); 7.09 (dd, J = 8.45, 2.36 Hz, | H):
6.96 (d. J=8.40 Hz, 1 H); 537 (1, J=4.89 Hz, 1 H); 421 (t,J=5.01 Hz. 2 H), 383 (d, J =
5.48 Hz, 2 H); 3.65(d, 1= 12.04 Hz, 2 H); 3.23 (m, 2 H); 3.10 (m, 4 H); 2.69-2.60 (m, 1 H);
2.01-1.80 (m, 4 H). LCMS (Method F): Ry = 7.55 min, M+H ™ = 493

Example 180: 1-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo|f]imidaze{1,2-
d}j|{1,4]oxazepin-9-yl)-1H-pyvrazol-1-v1)-2-methyipropan-2-ol 180

Following the procedure as for 182, a solution of 52 (7.84 g, 20.95 mmol). 2-methyl-1-[4-
(4.4,5,5-tetramethyl-[ 1,3, 2 }dioxaborolan-2-yl)-pyrazol- 1 -yl]-propan-2-ol (11.15 g, 41.90 mmol)
and cesium carbonate (20.47 g, 62.8 mmol) in dioxan (380 ml} and water (38 mL) was degassed
by evacuation / bubbling argon (x3). 1,1'-bis(diphenylphosphino)ferrocencpaliadium(Il) di-
chloride, DCM (1.71 g, 2.09 mmol) was added and the reaction mixture heated at reflux for 2h,
The reaction mixture was diluted with water (230 ml.) and extracted with EtOAc (3 x 100 mL).
The combined organic fractions were washed with brine (100 mL), dricd (MgSOy), and concen-
trated in vacuo to give a dark brown slurry. The slurry was triturated with hot IPA (~30 mL),
allowed to cool to RT and filtered. The solid was washed with cold IPA (~30 mL) and dried in
vacuo to give 180 as an offrwhite solid (6.6 g, 73%). LS/MS (ESI+): m/z 434 (M~+H). '"H NMR
(400 MHz, DMSO) 6 837 (d,J = 8.4, 1H). 8.16 (s, 1H), 7.95 (s, 1H), 7.91 (s, 2H), 7.39 (dd, J =

4.04 (s, 2H), 1.49 (d,./ = 6.6, 6H), 1.10 (s, 6H)

Example 181: 2-{3-[2-(2-Isopropyl-2H-| 1,2 4|triazol-3-y1)-4,5-dihvdro-2H-6-0xa-1,2-diaza-

benzolejazulen-8-vij-azetidin-1-vl}-acetamide 181

Following the procedure for 143, 64 was rcacted with bromo acctamide. the crude product was
subjected to reverse phase HPLC (Gemini Cig column gradient 10 to 90% McOH in water +
0.1% HCO:H) to give 181 as a white solid. '*H NMR (400 MHz, DMSO-d.): 6 833 (s, I H):
821-R.14 (m, 2 H) RO4(s, 1 Hy: 7.21(dd, J =842, 1.92 Hz, 2 H); 7.12-7.02 (m, 2 H). 5.44-
536 (m, 1 Hy 432 (. ) =35.05Hz, 2 Hy: 3.80-3.6]1 (m, 3 H), 3.30(t. =744 Hz. 2 H): 3.16-
3.09 (m, 4 Hy, 1.52(d, J=6.59 Hz, 6 H). LCMS (Method F): Ry = 6.49 min, M+H" = 408

Example 182: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1}-5,6-dihvdrobenzo[f[imidazo-
[1,2-d}}| 1.4]oxazepin-9-vI}-1H-pyrazol-1-yvhethanol 182
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To a 10-mL microwave vial was added 194 (0.210 g, 0.56 mmol) and potassium acetate (0.17 g,
1.68 mmol}, MeCN (1 mL) and water (2 mL). The mixture was thoroughly purged with Na. A
soturion of 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)-4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-
2-yh-1H-pyrazole (0.271 g, 0.84 mmol) in MeCN (1 mL) was added, followed by tetrakis(tri-
phenylphosphinej palladium (63 mg, 0.056 mmol) and the vial was sealed immediatcly. The
mixture was irradiated with microwave at 150°C for 20 min. Complete conversion was observed
by LLC/MS (a small amount of des-THP product was observed). The reaction mixture was diluted
with EtOAc and water and extracted three times with EtOAc. The organic phases were combined,
dried with MgSOy4 and concentrated. The residue was purified using 1ISCO chromatography using
10% McOH/EtOAc, which gave 170 mg, 0.35 mmol (62%) a white foaming solid as product
which was was immediately dissolved in DCM (2 mL) and treated with 4 M hydrogen chioride
in 1,4-dioxane (0.35 mL). A white precipitate developed during the addition. The reaction was
stirred at RT for 1 h. The reaction mixture was concentrated to dryness and dissolved in
DMF/H,0. This mixture was purified by m-HPLC to provide 105 mg (74% vyicld) of 182 as a
white, partially crystalline solid. LS/MS (ESI+): m/z 406 (M+H). 'H NMR (400 MHz, DMSO) &
§.37(d..J= 84, 1H), 822 (s, I1H), 7.95 (s, TH), 7.91 (s, ZH), 7.38 (dd. ./ = & 4, 1.&, 1H), 7.27 (d,
J=17,1HY, 591 (dq. J=13.3, 6.7, 1H), 491 (t. /=53, 1H), 4.58 - 4.44 (m, 4H), 4.16 (. ] =
56.2H),3.77(q. /=54, 2H). 1.49(d. J = 6.6, 6H)

Example 183: 1-(3-{2-[2-(2,4-Difluoro-phenyl)-2H-[1,2, 4] triazol-3-v1}-4,5-dihvdro-2 H-6-

oxa-1,2-diaza-benzo[e]azulen-8-vl}-azetidin-1-v1)-2-methyi-propan-2-ol 183

Following the procedure for 177, 63 was rcacted with 2.2-dimethyl-oxirane to give 183 as a

white sohid. '"H NMR (400 MHz, DMSO-d.}: 0 845 (s, 1 H): 831 (s, 1 H): 817 (s, 1 H); 7.84

(d,J=8.17Hz, 1 H) 7.00(d. J=1.69Hz 1 H) 693 (dd,J=825 178 Hz, | H); 426 (. ]=
506 Hz, 2HYy, 379 =752 Hz, 2H) 3.64 (1. )J=775Hz, | Hy, 335(t,2H): 3.08¢(. )=
5.05Hz, 2 Hy: 2354, 2H) 110 (s, 6 H). LCMS (Mcthod FY: Ry= 7.45 min, M+H" = 493

Example 184: Methyl 2-(1-isopropyl-1H-1,2,4-triazo}-5-v1)-5,6-dihvdrobenzo|flimidazo[1,2-

d}{1,4]oxazepine-9-carboxviate 184

To 48 (1.0 g, 2.7 mmoly, 1-isopropyl-1H-1.2 4-wriazole (0.30 ¢, 2.7 mmol), Cul (1.5 g, 8.1 mmol),
Pd(OACc): (0.061 ¢, 0.27 mmol). and cesium carbonate (2.2 g, 6 & mmol) was added DMF (26

= Ba

mL). The reaction mixture was allowed to stir and heat at 100°C for 24 hr in a scaled vial. The
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reaction mixture was cooled to RT and poured into a mixture of ammonium hydroxide/water
(1:2) and EtOAc and filtered through a pad of silica. The layers were separated and the aqueous
portion was extracted with EtOAc. The combined organic extracts were washed with
ammonium hydroxide (1:2), water, brine, dried over MgSQy, and concentrated under reduced
pressure. The crude material was purificd by column chromatography on silica gel eluting with
EtOAc to provide 184 (0.270 g, 28%). 'H NMR (400 MHz. DMSO) § 8.54 (d, J = 8.4, 1H), 7.97
(d. 1=352 2H), 770 (dd, I=84, 1.7 1H) 7.57(d, J= 17 1H), 599 - 570 (m. 1H), 4.57 (g, ]
= 5.9, 4H), 3.87 (s. 3H), 1.49(d, ] = 6.6, 6H). MS (ESI(+)): m/z 354.1 (M+H).

Alternatively, 42 (370 mg, 1.3 mmol) in dimethoxyethane (3 mL) was treated with 1,1-dimeth-
oxy-N.N-dimethylmethanamine (1 mL, 7.5 mmol) and heated to 96°C for 0.5 hr. LC/MS indi-
cated major desired product. After cooling, the reaction was concentrated to give the crude acyl-
amidine and then suspended in acetic acid (2.3 mL), treated with isopropythydrazine hydro-
chloride (0.29 ¢, 2.5 mmol). The mixture was heated at 73°C for 30 min., cooled to RT and con-

centrated. Purification by ISCO using 100% EtOAc gave 184 (0.32 g, 70% vicld). 'H NMR (400

(d..J= 1.7, 1H), 5.85(dq, ./ = 13.3, 6.6, 1H), 4.57 (q. J = 6.0, 4H), 3.87 (s. 3H), 1.49(d. .J = 6.6,
6H ).

Example 185: Methyl 2-(1-(2,2,2-trifluoroethyl)-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo-

[flimidazo[1,2-d]|{1,4Joxazepine-9-carboxylate 185

Fellowing the procedure for 184, 40 and trifluorocthyltriazole (1-(2.2.2-trifluorocthyl)-1H-1,2,4-
triazolc} were rcacted. The product precipitated out of EtOAc and was collected by filtration to
provide 185 (393 mg, 40%). 'H NMR (400 MHz, DMSO0) 8 8.51 (d, J = 8.4, 1H). 8.15 (s, 1H),
810 (s, 1H), 7.71 (dd, J=R.4. 1.7, IH), 7.58(d, J= 1.6, 1H), 5.89 (g, J = 8.8, 211), 4.64 — 4 49
(m. 4H). 3.87 (s, 3H). MS(ESI(+)): m/z 394.0 (M+H).

Alternatively, and following the procedure for 184, 42 was rcacted with 1,1-dimethoxy-N,N-
dimethylmethanamine, followed by treatment of trifluorocthylhydrazine hydrochloride in acetic
acid to provide 185 (63% yield). "H NMR (400 MHz, DMSO) 8 8.51 (d, J = 8.4, 1H), .15 (s.
TH), 810 (s, 1H). 7.71 (dd, J= 8.4, 1.7, TH), 7.58(d. J= 1.6, 1H), 5.89 (q, /= 8.8, 2H), 4.65 -
4.45 (m. 5H), 3.87 (s, 3H), 3.58 = 3.37 (m, 7TH)

Example 186: 2-(4-(2-(1-isopropyl-3-methyvl-1H-1.2 4-triazol-5-vI)-5,6-dihvdrebenzo| {}-
imidazo[1.2-d}{1,4]oxazepin-9-vl)-1H-pvyrazol-1-vl)ethanol 186
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Following the same procedure as for 182, Suzuki reaction of 9-bromo-2-(1-isopropyl-4-methyl-
1H-imidazol-2-y1)-5,6-dihydrobenzo{flimidazo{1,2-d}[ 1 ,4Joxazepine and 1-(2-(tetrahydro-2H-
pyran-2-vloxy)ethyl)-4-(4,4,5 5-tetramcthyl-1,3,2-dioxaborolan-2-yl)- 1 H-pyrazolc afforded 186
as a whitc crystaliine solid in 72% yield after acidic removal of the THP group. LS/MS (ESI-):
m/z 420 (M=H). "H NMR (400 MHz, DMSO0) 8 8.36 (d. ./ = 8.4. 1H), 8.22 (s, 1H), 7.95 (s, 1H),
7.87 (s, 1H), 7.38(dd, /=84, 1.7, IH). 7.27(d.J= 1.7, 1H), 3.83 (dt..J = 13.2, 6.6, 1H), 4.91 (1.

3
J=S83 TH), 451 (s, 4H), 416 (£, J=5.6,2H), 377 {q, /= 5.6, 2H), 1.48(,.J = 9.0, 6H

Example 187: 10-bromo-2-(1-isopropyl-1H-1,2 4-triazol-3-y1)-5,6-dihvdrobenzo|f]imid-

azo{1,2-d}{1,4joxazepine 187

To 10-bromo-2-1odo-5,6-dihydrobenzo{f]imidazo| 1,2-d][ 1.4 ]Joxazepine (1.5 ¢, 3.8 mmol). 1-
issopropyl-1H-1.2.4-triazole (0.40 g, 3.0 mmol), Cul (1.8 g, 9.5 mmol), Pd(OAc) (0.071 g, 0.32
mmol), and cesium carbonate (2.6 g, 7.9 mmol) was added DMF (20 mL). The reaction mixture
was allowed to stir and heat at 100°C for 24 hr in a scaled vial. The rcaction mixture was cooled
to RT. diluted with EtOAc. and filtered through Celite®. The filtrate was concentrated under
reduced pressure. To the crude residue was added EtOAc and the solid was collected by filtra-
tion. The filirate was concentrated and the crude material was dissolved in DMF and purified by
reverse phase HPLC to provide 187 (64 mg, 5% "H NMR (400 MHz, DMSO) 3 8.43 (dd. J =
47.5,31.0. 1H). 7.97 (s. 1H). 7.92 (s, 1H), 7.60 — 7.39 (m, 1H), 7.04 (d. } = R.7. IH), 5.74 (dt. } =
13.2, 6.6, 1H), 4.76 - 4.33 (m, 4H), 1.49 (d. ] = 6.6. 6H). MS (ESI(+)): nvz 374.0 (M+H).

Example 188: [4-{2-[2-(2,4-Difluoro-phenyh-2H-[1,2 4]triazol-3-vi]-4,5-dihydro-2H-6-0xa-
1,2-diaza-benzo|e]azulen-9-y1}-1-(2-methanesulfonyl-ethvl)-piperidin-4-vij-

methanol 188

To a stirring mixture of 68 (97 mg, 0.1873 mmol) in IMS (3 mL) was added DIPEA (165 ul.,
0.94 mmol) followed by vinyl sulfone (18 ul, 0.206 mmol) at RT. Afier 3 hr the solvent was
removed in vacuo and the residue was subjected to HPLC (Gemini Ci-Phenyl column. gradient

10 to 60 %, 20 min ramp) to afford 188 (63 mg. 53 %). '"H NMR & (ppmyDMSO-d.}: 8.42-8.39

5.09 Hz), 298 (3 H,5). 2.02 (2 H. s}, 1.72 (4 H. s). 2 Protons obscured by water peak. LCMS
{(Mcthod F); Rt = 6.57 min, M+H = 385
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Example 189: 2-(4-{2-|2-(2,4-Difluoro-phenyl)-2H-[1,2,4]triazo}-3-vl]-4,5-dihyvdro-2H-6-

oxa-1,2-diaza-benzole]azulen-9-vl}-piperidin-1-yl)-2-methyl-propan-1-ol 189

2-[2-(2,4-Difluoro-phenyl)-2H-[ 1,2 4}triazol-3-y1]-9-piperidin-4-yl-4, 5-dihydro-2H-6-0xa-1,2-
diaza-benzofclazulene hydrochloride (250 mg, 0.52 mmol) was dissolved in DMF (3 mL) and
treated with cesium carbonate (336 mg, 1.03 mmol) and 2-bromo-2-methyl propionate (333 uL.
2.58 mmol) then heated at 80°C for 20 hr. The cooled reaction mixture was diluted with EtOAc
and washed with water and then brine, dried (Na;SOy), filtered and concentrated in vacuo. The
resultant residuce was subjected to flash chromatography (Si0,, gradient 20 to 70% EtOAc in
cyclohexane) to give 2-(4-{2-[2-(2,4-difluoro-phenyl)-2H-[ 1,2 4]triazol-3-yl}-4,5-dihydro-2H-6-
oxa-1,2-diaza-benzo[clazulen-9-yl} -piperidin-1-yl)-2-methyl-propionic acid methyl ester. The
intermediate 2-methyl-propionic acid methyl ester (195 mg, 0.355 mmol) was dissolved in THF
(3 mL) and the solution cooled to 0°C. Lithium aluminium hydride (0.533 mL, 1M solution in
THF) was added dropwise and the reaction mixture stirred at 0°C for 15 min then at RT for 90
min. The reaction mixture was cooled to 0°C and water added. the mixture extracted with EtOAc
and the organic extract washed with brine. dried (Na,SOy). filtered and then concentrated in
vacyo. The resultant residuc was subjected to reverse phase HPLC (Gemini Cg- Phenyl columm,
gradient 30 to 60% methano! in water + 0.1% HCO,H) to give 189 ag a white solid (123 mg,
70%). '"H NMR 3 (ppm)(DMSO-d.): 840 (1 H. s). 824 (1 H. 5). 817 (1 H,s), 7.79 (1 H, td, I =
8.76, 5.90 Hz), 7.64-7.57 (1 H, m), 7.34-728 (1 H, m), 7.18 {1 H. d. I =2.29 Hz), 7.03 (1 H. dd.
J=838,233Hz2),6.84 (1 H,d,J=833 Hz), 4.16 (2 H.t,J =502 Hz), 3.35(2 H,5). 3.14 3 H.
d,J=1168Hz),3.00 (2H. . J=505Hz), 2.38-223 (3 H, m), 1.63(2H,d,J=1248 Hz), 1.53-
1.39 (2 H.m), 1.03 (6 H. s). LCMS (Method F): Ry= 7.89 min, M+H = 521

Example 190: 1-(4-(2-(1-isopropy}-3-methvl-1H-1,2 4-triazol-5-vi)-5,6-dihydrobenzo|f]-
imidazo}1,2-d}}1,4joxazepin-9-yl)-1 H-pyrazol-i-vl}-2-methyipropan-2-ol 190

Following the same procedure as for 182, Suzuki reaction of 9-bromo-2-( 1-isopropyl-4-methyl-
IH-imidazol-2-v1)-3,6-dihydrobenzo{flimidazo[ 1.2-d][ 1.4Joxazepine and 2-methyl-1-(4-

(4.4.5 5-tetramethyl-1.3.2-dioxzgborolan-2-yl}- T H-pyrazol-1-ylpropan-2-ol provided 1946.
LS/MS (ESI+): m/z 448 (M+H). "H NMR (400 MHz. DMSO) & 8.36 (d,.J= 8.4, TH). §.16 (s,
1H), 7.94 (s, THY, 7.87 (s, 1H), 7.39(dd. J = 8.4, 1.8, 1H), 7.27(d. J= 1.7. 1H), 3.90 - 5.70 (m.
1H), 4.72 (s, 1H), 4.51 (s. 4H), 4.04 (s, 2H), 2.25 (s, 3H), 1.47 (d. J = 6.6, 6H), .10 (s, 6H)
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Example 191: 2-(1-isopropyl-1H-1,2,4-triazol-5-v1}-9-(1-(2-(methylsulfonyl)ethyl)azetidin-3-
vl)-5,6-dihvdrobenzo[f]imidazo[1,2-d][1,4joxazepine 191

Following the procedure for 152, 65 was reacted with vinyl sulfone to give 191 as a white solid.
"H NMR & (ppm¥CDCl:): 8.44 (1 H, d, J = 828 Hz), 7.84 (1 H. s), 7.60 (1 H, ), 7.05 (1 H, dd, J
=832, 1.83 Hz). 6.94 (1 H, d. J = 1.78 Hz), 5.99-5.89 (1 H, m), 4.48-4.39 (4 H, m), 3.78-3.70 (2
H, m), 3.71-3.62 (1 H, m), 3.25-3.18 (2 H, m), 3.04 (3 H, ), 3.02-295 (4 H, m), 1.56 (6 H,d, J =
6.64 Hz). LCMS (Mcthod F): Ry = 5.58 min, M+H"™ = 457

Example 192: 2-(3-(2-(1-isopropyl-1H-1,2,4-triazol-5-vI)-5,6-dihydrobenzo|flimidazo[1,2-

dil1.4]oxazepin-9-yDazetidin-1-vhacetamide 192

Following the procedure for 143, 65 was reacted with bromo acetamide. The crude product was
subjected to flash chromatography (S10,, gradient 0 to 10% MeOH in DCM) then trituration in
diethy! cther to give 192 as a white solid. "H NMR & (ppmy(CDClL): 8.46 (1 H, d, J = 8.28 Hz),
TR4(1H,8), 761 (1 H,s).7.07(1 H,dd, J =832, 1.84 Hz), 6.95(1 H, d, ] = 1.79 Hz), 6.89 (1
H.§),5.99-590 (1 H, m). 5.44 (1 H, 5), 4.48-4.45 (2 H, m), 4.43-440 (2 H, m), 3.86-3.78 (2 H,
m), 3.73-3.63 (1 H,m), 3.38-331 (2 H.m), 3.20 (2 H, s). 1.36 (6 H, d, ] = 6.64 Hz), LCMS
(Method F): Ry = 5.45 min, M+H™ = 408

Example 193: (1-aminocyclopropyl)(3-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-di-

hydrobenzo|flimidazo[1,2-d][1,4]oxazepin-9-vl)azetidin-1-vIymethanone 193

Foliowing the procedure for 127, 68 was reacted with 1-tert-butoxycarbonylamino-cyclo-
propanccarboxylic acid. The crude product was subjected to reverse phase HPLC (Gemini Cyg
column, gradient 20 to 95% McOH in H,O — 0.1% HCO;H) to give 193 as a white sohd. 'H
NMR & (ppmyDMSO-d.): 8.36 (1 H. d, J =828 Hz), 8.09 (1 H, ), 7.88-7.86 (2 H. m), 7.14 (1 H,
dd, J=8.35, 1.82 Hz), 7.01 (1 H, d. J = 1.78 Hz), 5.88-5.80 (1 H, m), 4.50-4.44 (4 H, m). 3.83-
3.7V (2H.m), 144 (6 H. d. J = 6.60 Hz), 1.05(2H,d, J=4.13 Hz), 0.67 (2 H,d. J=4.01 Hz). 2
Exchangeable protons not scen. 4 protons obscured by water peak., LCMS (Method Fy: Ry =
6.73 min, M+H" = 434

Example 194: 9-bromo-2-(1-isopropyl-1H-1,2,4-triazol-5-yI}-5,6-dihvdrobenzo|f}imid-
aroll,2-d}[1,4joxazepine 194
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43 (4.93 g, 16.0 mmol) was taken up in 1, 1-dimethoxy-N,N-dimethyimethanamine (25 mL. 0.18
mol) and 1.2-dimethoxyethane (66.5 mL, 0.640 mol). The heterogencous mixture was stirred
very vigorously and heated at 65°C for 1 hr. LC/MS showed complete consumption of starting
material at the end of this period. The reaction mixture was concentrated in vacuo and carried on
to the subscquent reaction with no further purification steps applied. The crude product from the
previous reaction (5.8 g, 16.0 mmol) was suspended in glacial acetic acid (33.2 mL) and iso-
propylhydrazine hydrochloride (4.36 ¢ 394 mmoly was added. The mixture was heated at 100°C
for 2 hr. The reaction vessel was cooled to RT and the solvent was removed in vacuo. The
resultant residue was dry loaded onto silica gel and purified by ISCO chromatography (120 ¢
column, 100% EtOAc). In total, 2.3 g (39% yicld) of 194 was isolated over the two steps.
LC/MS (ESIH): miz 376 (M+H, with halide isotope). "H NMR (400 MHz, DMSQO) 8 §.34 (d, J =
8.6, 1H), 7.95 (s, 1H), 7.91 (s, 1H), 7.36 (dd, ./ = 8.7, 2.0, 1H), 7.30 (d, J = 2.0, 1H), 5.85 (dt, ./ =
13.3,6.6, 1H), 4.55(d, /= 15.5, 4H), 1 .48 (d,.] = 6.6, 6H)

Alternatively, to a suspension of &-bromo-4.5-dihydro-6-oxa-1,3a-diaza-benzo[elazulene-2-
carboxylic acid 1-dimethylamino-meth-(Z)-ylidencamide (8.52 g, 23.5 mmol) in acetic acid (50
mL} was added isopropylhydrazine hydrochloride (3.37g. 30.5 mmol) and the reaction mixture
heated at 100°C for | hr. The reaction mixture was allowed to cool to RT and was poured onto
water (500 mL) causing the product to precipitate as an off-white solid. The product was
collected by filtration, washed with water (~200 mL) and dried in vacuo at 45°C for 16 hr to
vicld 194 as an off-white solid (7.88 g, 86%). 'H NMR (400MHz, d-DMSO) 8.43 (1H. d.J =
8.6 Hz), 7.97 (1H., s), 7.92 (1H. d. J = 0.6 Hz). 7.36 (1H, dd, /= 8.6, 2.0 Hz), 730 (IH. d../= 2.0
Hz), 5.86 (1H, sept, J = 6.6 Hz}, 4.56-4.52 (4H. m), 1.48 (6H, d, J = 6.6 Hz). LCMS: Ry = 4.69
min, M+H™ = 374/376. "H NMR showed product to contain ~35% $-iodo-2-(2-isopropyl-2H-

{1.2,4}triazol-3-y1}-4.5-dihydro-6-oxa-1.3a-diaza-benzo[elazulene.
Also altcrnatively:

Step I 4-Bromo-2-fluoro-benzimidic acid ethyl ester hydrochloride

A suspension of 4-bromo-2-fluorobenzonitrile (25.0g. 125 mmol) in IMS (88 mL) at 0-5°C and
treated dropwise with acetyl chloride (71 mL, 1 mol) maintaining the temperature below 10°C.
The reaction vessel was scaled and the mixture stirred at RT for 18 hr before concentrating in
vacuo. The resultant residue was triturated in dicthyl ether to give 4-bromo-2-fluoro-benzimidic

acid ethyl ester hydrochloride as a white solid (20.3 g, 57%). "H NMR 8 (ppm)(DMSO-d.):
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7.93-7.88 (1 H, m), 7.85-7.76 (1 H, m), 7.72-7.64 (1 H, m), 4.60 (2 H, q, J = 7.02 Hz), 1.47-1.38
(3 H, m).

Step2:  4-Bromo-2-fluoro-benzamidine hydrochloride

A mixture of 4-bromo-2-fluoro-benzimidic acid cthyl ester hydrochloride (20.3 g, 72 mmol) in
IMS (250 mL) at 0-5°C was saturated with NH:z (gas), and the flask scaled before allowing to
warm to RT and stirring for 18h. Solvent was removed in vacuo and the residue triturated in
diethyl ether to give 4-bromo-2-fluoro-benzamidine hydrochloride as a white solid (18.1 g,

100%). "H NMR & (pprm)(DMSO-d.): 9.26 (4 H. s), 7.92-7.87 (1 H, m), 7.71-7.62 (2 H, m).

Step 3: 1-(2-1sopropyl-2H-{1.2,4]triazol-3-yl)-cthanone

To a solution of 1-isopropyl-1H-[1,2 4}triazole (33 g, 300 mmol) in THF at -10°C was added n-
butyllithium (145 mL, 2.5M. 360 mmol}) dropwisc over 45 min, and then the mixture stirred at
0°C for 30 min. DMA (335 mL) was added, the mixture allowed to warm to RT and stirred for |
hr. The resultant suspension was treated with saturated aqueous ammonium chloride (300 mL).
The aqucous phase was extracted with EtOAc and the combined organic extracts dried {Na,SOyq),
filtered and concentrated in vacuo to give 1-(2-1sopropyl-2H-{ 1.2 4}triazol-3-yl)-ethanonc as a
pale orange o1l (40.1 g. 87%). '"H NMR & (ppmi(CDClzy: 7.93 (1 H, s}, 5.58-546 (1 H, m), 2.72
(3H.d. J=0.78 Hz), 1.49 (6 H. dd, ] = 6.61, 0.78 Hz).

Step4:  2-Bromo-1-(2-1sopropyl-2H-{1,2 4]triazo}-3-yl)-cthanone

To a solution of 1-(2-isopropyl-2H-[1.2,4]triazol-3-yl)-cthanone (10 g, 65.3 mmol) in acetic acid
(1 mL) and THF (100 mL) was added a solution of PTT (phenyltrimethylammonium tribromide,
24.5 ¢, 65.3 mmol) in THF {100 mL) over 20 min. The rcaction mixture was heated at 75°C
before cooling to RT. The resultant mixture was concentrated in vacuo and the products
partitioned between EtOAc and saturated aqueous sodium bicarbonate solution. The organic
layer was separated. dried (Na;SOy), filtered and concentrated in vacuo to give a residuc which
was subjected to flash chromatography (S10,, gradient 0 to 20% EtOAc in cyclohexanc) to give
2-bromo- [ -(2-isopropyl-2H-[ 1,2, 4]triazol-3-yl)-cthanone as an oil (5.4 g, 36 %). '"H NMR &
(ppmYCDCh): 7.98 (1 H, 8), 5.53-542 (1 H. m), 469 (2 H,5), 1.52 (6 H, d, J= 6.63 Hz).

Step3: 5-[2-(4-Bromo-2-fluoro-phenyl)-1H-imidazol-4-v1}-1-isopropvl-1H-[ 1.2 4Jtriazole
To a rapidly stirred mixture of 4-bromo-2-fluoro-benzamidine hydrochloride (9.84 ¢, 38K
mmol). potassium hydrogen carbonate (15.6 g, 154.8 mmol), THF (98 mL) and water (16 mL) at

reflux was added a solution of 2-bromo-1-(2-isopropyl-2H-{1.2.4]iriazol-3-yl}-cthanonc (9.0 g,
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38.8 mmol) in THF (19 mL) over 15 min. The resulting mixturce was stirred for 18 hr at reflux
before concentrating in vacuwo. The resultant residue was treated with water and the solid formed
collected by filtration, washed (water, then 1:1 diethyl ether:cyclohexane then diethyl ether) to
give 5-{2-(4-bromo-2-fluoro-phenyl)- 1 H-imidazol-4-yl}-1-isopropyl-1H-{1,2.4}triazolc as a
brown solid (10.1 g, 74%). "H NMR & (ppm)(CDC): 8.21-8.14 (1 H, m), 7.90 (1 H, s), 7.80 (1
H,s), 7.47-7.38 (2 H, m), 7.26 (1 H, 5), 5.91 (1 H, br, ). 1.59(6 H, d, J = 6.63 Hz).

A solution of 5-[2-(4-bromo-2-fluoro-phenyl}-1H-imidazol-4-yl1-1-isopropyl-1H-[1,2 4}triazole
(10.0 g, 28.6 mmol) in DMF (100 mL) was trcated with ethylene carbonate (5.3 g, 60.1 mmol)
and cestum carbonate (13.9 g, 42.5 mmol) and then heated at 100°C for 72 hr. Further cesium
carbonate (9.0 g, 27.5 mmol) and water (0.5 mL) were added and heating continued for 24 hr
before concentrating the reaction mixture /n vacuo. The resultant residue was partitioned
between DCM and water., the organic layer was isolated, washed with water then brine, dried
(Na;S04). filtered and concentrated in vacuro. The resultant residue was subjected to flash
chromatography (5105, 1% McOH in DCM) to give 194 as an off-white solid (5.78 g. 58%). 'H
NMR & (ppmy(CDCly): 804 (1 H, s). 7.83 (1 H, 5), 7.50-7.38 (3 H, m), 5.93-5.84 (1 H, m). 4.07-
4.02(2H.m), 3.93-388 (2 H. m}, 1.53-1.46 (6 H. m)

Example 195: 1-(4-(2-(1-isopropvi-4-methvi-1 H-imidazol-2-yI}-5,6-dihvdrebenzo| flimid-
azo{1,2-dj[1.4}oxazepin-9-vi}-1 H-pyrazol-1-yI}-2-methvipropan-2-ol 195

Following the procedure in Example 182, 9-bromo-2-(1-isopropyl-4-methyl-1H-imidazol-2-yl)-
5.6-dihvdrobenzo[fiimidazo{ 1.2-d][ 1,4Joxazepine was coupled with 2-methyl-1-(4-(4.4.5.5-
tetramcthyl-1,3,2-dioxaborolan-2-yl}-1H-pyrazol-1-ylypropan-2-ol to give 195, Yield 22%.
MS(EST+): 447.1. TH NMR (400 MHz. DMSO) 6 8.34 (d../= &4, 1H), 8.14 (s, 1H), 7.93 (s,
THDL 7.63 (s, TH). 7.36 (dd, J =8.4, 1.7, 1H), 7.25(d. ./ = 1.7, 1H), 7.00 (d. ./ = 0.6, 1H), 5.68 -
557 (m, TH) 4.72 (s, TH), 4.48 (s, 4H), 4.03 (s, 2H). 2,10 (s, 3H), 2.07 (s, 1H) 1.42 (d, J=6.7.
6H). 1.09 (s, 6H).

Example 196: 2-(4-(2-(1-isopropyvi-3-methvl-1H-1,2 4-triazol-5-vI)-5,6-dihvdrobenzol f]-
imidazo[1,2-d]{1.4]oxazepin-9-vD)-1H-pvrazol-1-yI}-2-methvipropanamide
196

A similar procedure to that described for the preparation of 215 was applied for the preparation
of 196 as a white crystalline solid in 72% overall yield from 9-bromo-2-( L-isopropyl-4-methyl-

IH-imidazol-2-yl)-5,6-dihydrobenzo{ fjimidazo{1,2-d][ 1,4 Joxazepine. LS/MS (ESI+): m/z 461
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(M+H). "H NMR (400 MHz. DMSO) & 8.40 (s, 1H), 8.36 (d, J = 8.4, IH), 8.01 (s, 1H), 7.87 (s,
TH). 7.45 (dd. J = 8.4, 1.8, TH). 7.35(d, J= 1.7. 1H), 7.17 (s, 1HY, 6.81 (5. TH), 5.82 (dt, J =
13.3, 6.6, 1H). 4.52 (s. 4H). 2.25 (s, 3H), 1.74 (s. 6H), 1.47 {d, J = 6.6, 6H)

Example 197: 2-(3-(2-(1-isopropyl-1H-1,2,4-triazo}-5-v1)-5,6-dihydrobenzo|flimidazo[1,2-

dj{1.4]oxazepin-9-yhazetidin-1-y[)-N.N-dimethviethanesulfonamide 197

Following the procedurc for 152, 65 was reacted with N N-dimethyicthenesulfonamide 1o give
197 as a white solid. "H NMR & (ppm}(CDClz): 8.44 (1 H. d. J=8.28 Hz), 7.84 (1 H, d, J = 0.67
Hz). 7.61 (1 H.s). 7.05 (1 H, dd. J = 8.32, 1.83 Hz), 6.95 (1 H. d, ) = 1.78 Hz), 6.00-5.90 (I H,
m), 4.48-4.39 (4 H, m}, 3.80-3.72 (2 H, m}), 3.72-3.64 (1 H, m), 3.27-3.19 (2 H, m), 3.02-2.89 (4
H, m). 2.87 (6 H, s), 1.56 (6 H, d, ] = 6.63 Hz). LCMS (Mcthod F): Ry = 6.35 min, M+H ' = 486

Example 198: 2-(3-(2-(1-isopropyl-1H-1,2,4-triazol-5-vI)-5,6-dihvdrobenzo|flimidazo|1,2-
d}{1.4joxazepin-9-vlazetidin-1-y1}-N,N-dimethylacetamide 198

Following the procedure for 143, 65 was rcacted with 2-chloro-N,N-dimcthylacetamide, the
crude product subjected to flash chromatography (S10,, gradient 0 to 6% McOH in DCM) to
give 198 as a white solid. "TH NMR & (ppm)}(CDCl:): 844 (1 H, d, J - R28 Hz), 784 (1 H. d. J =
0.71 Hz), 7.60 (1 H.8), 7.10 (1 H. dd, J = 833, 1.81 Hz), 6.97 (1 H,d, J = 1.72 Hz}, 6.01-3.91 (1
H., m), 4.48-4.39 (4 H, m), 3.99-3.90 (2 H, m), 3.86-3.77 (1 H, m). 3.46-3.38 (4 H, m), 3.00 (3 H,
8), 2.93 (3 H, s), 1.56 (6 H. d, J = 6.63 Hz). LCMS (Mcthod F): Ry = 5.87 min, M+H ™ = 436,

Example 199: 9-(4,4-dimethyl-4,5-dihydrooxazol-2-v1)-2-(1-isopropyl-1H-1.2 4-triazo}-5-v1)-
5,6-dihydrobenzolflimidazo|1,2-d]|1,4]oxazepine 199

2-Amino-2-methyl-1-propancl (0.20 g, 2.3 mmel) was dissolved in THF (2.2 mL} and NaH

(60% in mincral oil, 0.0942 g} was added. The resulting mixture was stirred for | hr at RT. To
this mixture was added methyl 2-(1-isopropyi-1H-1.2 4-triazol-3-y1}-5,6-dihydrobenzo{ flimid-
azo[1,2-d][ 1 4Joxazepme-9-carboxviate 184 (0.40 ¢, 1.1 mmol) in THF/DMF (1:1, 10 mL). The
entire reaction mixture was stirred at ambient temperature overnight. The reaction was quenched
with water and diluted with EtOAc. Extracted, dried over MgSQy, filtered and concentrated.
Dissolved in DCM (10 mL, 200 mmoly and cooled to 0°C and treated with thionyl chloride
(0.314 mL, 4,30 mmol) dropwise. Following the addition, the rcaction was warmed to RT and
stirred for 3 hr. Concentrated in vacuo and purified by reverse phase HPLC to provide 199 (209
g, 48% yield). LC/MS (ESI+): mvz 393 (M+H). "H NMR (400 MHz. DMSO) ¢ 8.47 (d, J = 8§ 4,
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1H), 7.99 (s, 1H), 7.92(d, J = 3.5, 1H), 7.59(dd, /= 8.4, 1.6, IH), 7.45 (d, J = 1.6, 1H), 5.85 (dt,

J=13.2, 6.6, 1H),4.55(dd, J= 10.6, 6.4, 4H), 4.12 (s, 2H), 1.49 (d, J = 6.6, 6H), 1.30 (s, 6H)

Example 200: N-isopropyl-2-(3-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo-
{flimidazo(1,2-d]{1,4]oxazepin-9-yljazetidin-1-yhacetamide 200

Following the procedure for 143, 65 was reacted with 2-chlero-N-isopropyl acetamide. The

T

crude product was subjected to reverse phase HPLC (Gemini Cig cotumn gradient § to 70%
McOH in H.O + 0.1% HCO-H) to give 200 as a white solid. *H NMR & (ppm)(CDC1z): 8.46 (1
H,d. J=828Hz), 7.85(1 H, s), 7.63 (1 H, s), 7.05 (1 H, dd, J = 8.32, 1.82 Hz), 6.94-6.92 (1 H,
m), 6.00-5.90 (1 H, m), 4.49-4.40 (4 H, m). 4.12-4.02 (1 H, m), 3.88 (2 H, t, J = 7.51 Hz), 3.82-
37V (0 H,m)y, 341 (2 H, t,J =723 Hz), 3.23 (2 H, s}, 1.56 (6 H, d, ] = 6.63 Hz), 1.16 (6 H, d., ]
=6.57 Hz). 1 Exchangeable proton not scen. LCMS (Method F): Ry = 6.8 min, M~H = 450

Example 201: 2-(3-{2-[2-(2,4-Difluoro-phenyl)-2H-[1,2 4] triazol-3-vl}-4,5-dihvdro-2 H-6-

oxa-1,2-diaza-benzo[e}azulen-8-vl}-azetidin-1-vl)-ethanol 201

Following the procedure for 142, 63 waus reacted with 2-(2-bromo-cthoxy)-tetrahydropyran, the
crude product subjected to reverse phase HPLC (Gemini Cyy column, gradient 10 to 90% MeOH
in water + 0.1% HCO»H) to give 201 as a white solid. '"H NMR (400 MHz, DMSO-d.): 8 841 (s,
I H): 828 (s. I H): 8.16(s, 1 H); 7.80 (td, J =8.75, 592 Hz, | H), 7.62 (ddd. J = 10.34,9.02,
28FHz, 1 Hy: 7.37-7.31 (m, 1 Hy. 7.28(d, J =817 Hz 1 H). 695(d, J=173Hz, | H). 6.49
(dd, J =825, 1.81 Hz, 1 H): 4.22(t,J =503 Hz, 2 H); 3.69(t.J=7.37Hz. 2 H). 3.60 (dt, ] =
15.08, 7.40 Hz, 1 H): 339 (1, 1= 6.62 Hz, 1 H): 3.23(t,1=7.74 Hz. 2 H). 3.14 (s, 2 H); 3.05
(t. J=5.14 Hz, 2 H) 2,61 (t.J=1595Hz 2 H). LCMS (Mcthod F): Rt=7.11 min, M+H " = 465

Example 202: 1-(4-(2-(1-isopropvl-1H-1.2 4-triazol-5-y1)-5,6-dihvdrobenzo|f]imidazo|1,2-
dj{1.4]oxazepin-9-yl)-1H-imidazol-1-vI)-2-methylpropan-2-ol 202

To a microwave vial containing 194 (402mg, 1.07 mmo!l) was added potassium acetate (316 mg.
3.22 mmol) and DMSO (& mL, 100 mmol). The rcaction mixture was purged with nitrogen
thoroughly and bispinacol ester boronate (310 mg, 3.22 mmol) was added followed by [1,1°-bis-
(diphenylphosphino)ferroceneldichloropalladium(1T), complex with DCM (1:1) (87.7 mg, 0.107
mmol) and the vial was scaled. The vial was heated in an oil bath for 24 hr. Complete conver-
sion by LCMS. Filtered through Celitew®) with 8/2 DCM/mcthano!l and concentrated in vacuo.

Flashed 0 to 5% methanol/DCM. Concentrated in vacuo to give 2-(1-isopropyl-1H-1.2 4-triazol-
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5-y1)-9-(4.4,5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)-3,6-dihydrobenzo| flimidazo[ 1,2-d][ 1 ,4]ox-
azepine (117 mg. 26% yicld).

2-(1-lsopropyl-1H-1,2 4-triazol-5-y1)-9-(4,4,5,5-tetramethyl-1.3.2-dioxaborolan-2-y1)-5,6-di-
hydrobenzoff]imidazo{1,2-d}[ I ,4Joxazepine (113 mg, 0.268 mmol), 54 (88.14 mg, 0.40 mmol),
1, 1°-bis(diphenylphosphino yferrocenepalladium(i)chloride (21.90 mg, 0.027 mmol), 1.2-di-

methoxyethane (3.0 mL, 29 mmol). and 1 M cesium carbonate in water ( 0.54 mL, 0.5 mmol)

Lh

were mixed in a microwave vial and microwaved at 140°C for 15 min. Complete reaction by
LCMS. Filtered through a paper filter followed by a silica plug. Concentrated in vacuo and
purified by HPL.C to give 202 (13.7 mg, 12% yield).

Alterpatively, to a mixture of 224 (300 mg, 0.75 mmol) and Cs,COx (733 mg. 2.25 mmol) in
DMF (15 mL} under nitrogen was added 2.2-dimethyl-oxirane (2 mL, 22.4 mmol). The reaction
mixture was heated at §0°C for 8 hr. Cooled to RT. the resulting mixture was poured into water
and extracted with EtOAc. Dried organics over sodium sulfate and purified by pre-TLC (DCM/
McOH = 10: 1) to give 202 as a whitc solid (75.3 mg, vicld: 23 %). '"H NMR (DMSO-d,, 400
MHRz) 0 6837 (d,J= 8.4 Hz, TH), 7.92 (s. 2H). 7.67 (s, 1H), 7.64 (s 1H), 7.33 (dd. /= 1.6 Hz. .
=84 Hz 1H), 742(d, /= 1.6 Hz, 1H), 5.94-5 &8 (m, 1H). 4.79 (s. 1H), 4.54-4.50 (m, 4H}. 3.89
(s, ZH}, 1.49 (d, /= 6.4 Hz, 6H), 1.09 (s, 6H). MS: (ESI, m/z) = 434 [M~HT

Example 203: 3-(2-(1-isopropyl-1H-1.2 4-triazol-5-v])-5,6-dihydrobenzo{flimidazo|1,2-d]-
[1,4]oxazepin-10-yDpyridin-2(1H)-one 203

10-bromo-2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo[ flimidazo[ 1.2-d}[ 1.4 Jox-
azepinc 187 (0.057 g, 0.15 mmol), 2-fluoropyridin-3-ylboronic acid (0.026 g, 0.183 mmol),
potassium acetate (0.039 g, 0.609 mmol), and Pd(PPhz); (8.8 mg. 0.007 mmol), DMF (6 mL} and
water (0.6 mL) were mixed. Nitrogen was bubbled through the reaction mixture for 5 min. The
reaction mixture was allowed to stir and heat at 105°C for 24 hr before cooling, dituting with
EtOAc, and filtering through a pad of Celite®. The filtrate was concentrated under reduced
pressurc and diluted with EtOAc. The solution was washed sequentially with water, and brine,
before drying over MgSOy and concentrating under reduced pressure. The crude material was
dissolved in DMF and purified by reverse phase HPLC to provide 10-(2-fluoropyridin-3-yi)-2-
(1-1sopropyl-1H-1.2.4-triazol-3-y1)-3.6-dihydrobenzo{ flimidazo[ 1,2-d}[ ] 4]Joxazepine (47 mg,
§0%). MS (ESI{(+)): m'z 391.1 (M+H)

To a solution of 10-(2-fluoropyridin-3-y1)-2-( 1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydro-
benzo[flimidazol 1,2-d][ 1,4]Joxazepine (0.047 g, 0.12 mmol) in DME (2 mL) was added 10% aq
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HC1 (2 mL). The reaction mixture was allowed to stir and heat at 80°C for 1% hr before cooling
and concentrating under reduced pressure.  The crude material was dissolved in DMF and
vurified by reverse phase HPLC to provide 203 (25 mg, 55%). 'H NMR (400 MHz, DMSO0) §
11.82 (s, TH), 8.88(d, J= 2.3, 1H),7.92(d, J = 6.7, 2H), 7.67 (ddd, J = 9.0, 7.7, 2.2, 2H), 7.38 (d,
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5.8,4H). 1.48 (d. J = 6.6. 6H). MS (ESI(+)): m/z 389.1 (M+H)

Example 204: 9-(1-(2-(3-fluoroazetidin-1-yhethyisulfonvlhazetidin-3-yl)-2-(I-isopropyl-1H-
1,2, 4-triazol-5-y1}-5,6-dihvdrobenzo{flimidazo{1,2-d}{1 4loxazepine 204

65 (200 mg, 0.517 mmol) was stirred in DCM (2 mL ) with TEA (145 ul. 1.04 mmol) for | hr

10 before the addition of 2-chloroethancsulfonyl chioride (84 mg, 0.52 mmol). After stirring for |
hr further TEA (73 pl, 0.52 mmol) was added and the mixture stirred for 18 hr before diluting
with DCM and washing with water followed by brine. The resultant solution was concentrated
in vacuo to give a brown oil which was used in the subsequent step without purification. A
portion of the brown oil (81 mg, 0.18 mmol) was stirred in 3 mL IMS at RT with 3-fluoro-azeti-

15 dine hydrochloride (22 mg, 0.22 mmol} and TEA (56 uL, 0.4 mmol) for 18 hr before being con-
centrated im vacro. The resultant residuc was dissolved in DCM and the solution washed with
water then brine, dried (Na>SOy). filtered and concentrated 7n vacuo. The resultant iight brown
oil was subjected to flash chromatography (S10s, gradient 0 to 2% McOH in DCM) to give 204
as a white solid (37 mg, 40%). "H NMR & (ppmiCDCLY: 849 (0 H. . J =830 Hz), 7.84 (1 H,

20 d,J=064Hz), 7.62(1 H,s). 7.12(1 H,dd, J =834, 1.88 Hz). 7.00 (1 H, d. J = 1.83 Hz), 5.99-
591 (1 H.om), 5.19-5.13(0.5 H.om). 5.05-499 (0.5 H, m), 4.49-446(2H.m),445-441 2 H,
my, 426 (2H, 1.} =824Hz), 406 (2H,t,J=728 Hz), 3.80-3.63 (3 H, m), 3.27-3.22 (1 H. m),
3.21-3.16 (1 H, m). 3.06-3.00 (2 H, m), 2.97-2.90 (2 H, m), 1.60-1.54 (6 H, m). LCMS: Ry =
2.94 min, M+H =516

25  Example 205: 2-(3-(2-(1-isopropyl-1H-1,2,4-triazo}-5-y1)-5,6-dihvdrobenzo|f]imidazo-

{1,2-d}[1,4]oxazepin-9-yljazetidin-1-y1)-2-methylpropanamide 205

A suspension of 65 (0.23 g, 0.6 mmol) in water (2.5 mL) was treated with sodium cyanide (49.5
mg, 0.6 mmol) followed by acctone (60 mg. 0.91 mmol) in water (0.25 mL) and the mixture
stirred at RT for 18 hr, The mixture was extracted four times with DCM and the combined

30 extracts were dried (Na,SOy), filtered and concentrated in vacwo to give 2-{3-[2-(2-Isopropyl-
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2H-[1.2.4}triazo}-3-yl)-4,5-dihydro-6-oxa-],3a-diaza-benzo[clazulen-8-yl]-azetidin-1-y1 }-2-
methyl-propionitrile (0.19 g, 76%). LCMS: RT = 3.76 min, M+H" = 418,
2-{3-[2-(2-Isopropyl-2H-[1,2 4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzo[cJazulen-8-yi]-
azetidin-1-yl}-2-methyl-propionitrile (0.17 g, 0.41 mmol) was dissotved in conc. HoSO4, (2 mL)
and the mixture allowed to stand at RT for 3.25 hr before adding to ice. The resultant solution
was basificd with Na.CO-, further water added, and the mixture extracted with 10% MeOH in
DCM. The combined extracts were dried (NapSOy), filtered and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (Si0O,, gradient 0 to 10% MeQOH in
DCM) to give 205 as a white solid (97 mg, 54%). '"H NMR & (ppmyCDChL): 846 (1 H,d, ] =
8.29 Hz), 7.84 (1 H. s). 7.61 (1 H, s), 7.13 (1 H. s). 7.08 (1 H, d, ] = 839 Hz). 6.95 (1 H, 5). 6.01-
SOI{1H.m),527(1 H,5).450-440 (4 H.m), 3.62 (3 H, s}, 333 (2 H,s). 1.56 (6 H, d, 1=
6.63 Hz), 1.23 (6 H. s). LCMS: Ry = 2.53 min, M+H™ = 436

Example 206: 2-(4-(2-(1-(2,2,2-trifluoroethyl)-1 H-1,2 4-triazol-5-y1)-5,6-dihvdrobenzo|f]-
imidazo|1,2-d]|1,4]oxazepin-9-vI)-1 H-pvrazel-1-vl)ethanol 206

Following the procedure for 184, 9-bromo-2-iodo-3.6-dihydrobenzo[flimidazo[1.2-d][1,4Jox-

trifluoroethyl)-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo[ flimidazo[ 1 .2-d][ 1,4 Joxazepine (0.109 ¢,
10%). 'H NMR (400 MHz, DMSO) & 828 (£, ] = 21.9, 1H), 8.11 (t, } = 7.9, 2H), 7.51 — 7.35 (m,
TH). 7.32(d. 7= 2.0, 1H), 5.88 (q. ] = 8.8, 2H). 4.76 ~ 4.29 (m, 4H). MS(ESI(+)): m/z 413.9
(M~+H).

dihydrobenzo{flimidazo[1.2-d][ 1.4Joxazepine and 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)-4-
(4.4,5.5-tetramethyl-1,3,2-dioxaborolan-2-y1)- 1 H-pyrazole were reacted to give 206 (4.056 g,

48%). "H NMR (400 MHz, DMSO) 6 833 (d, ] =8 4, 1H), 824 (s, 1H), 8.07(d, J=11.7, 2H).
7.95(d,1=8.9,1H),7.41 (dd, J=8.4, 1.7, TH), 728 (d, I = 1.7, 1H), 5.91 (q. 1 = 8§, 2H), 4.91

(ESI()): m/z 446.1 (M+H)

Example 207: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazo-5-v1)-5,6-dihvdrobenzo| flimidazo-
[1.2-d][1,4]oxazepin-9-yD)-1 H-imidazol-1-yl)ethanol 207

Pd(PPhz)s (84.0 mg 0.0727 mmol) was added last to a degassed solution of 194 (272 my, 0.727

mmol) and regioisomers 53a and 53b (600 mg, | mmol) in acetonitrile (5 mL, 100 mmol). The
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rcaction was heated in the CEM microwave at 140°C for 30 min with complete conversion by
LCMS. Concentrated in vacuo and flash purified 0 to 100% methanol/DCM. The product tubes
were concentrated in vacuo to give 270 mg of the regioisomers 2-(1-isopropyl-1H-1,2 4-triazol-
5-yh)-9-(1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl}- 1 H-imidazol-4-y1}-5,6-dithydrobenzo[ flimid-
azo{1.2-d][1.4Joxazepine and 2-(1-isopropyl-1H-1.2,4-triazol-5-y1}-9-(1-(2-(tctrahydro-2H-
pyran-2-yloxy)ethyh)- 1H-imidazol-3-yl)-5,6-dihydrobenzol fjimidazof 1.2-d][ 1 ,4Joxazepine.
These inseparable compounds were dissolved in 4 N HCl in dioxane (10 ml ) and the solution
was stirred for 30 min at RT. Complete deprotection was confirmed by LCMS to give the final
compounds which were purifiecd by SFC to separate the regioisomer 207 (159.8 mg, 54% yicld,
M+1 406.1)

Alternatively, to a mixture of 224 (300 mg, 0.75 mmol) and Cs,CO: (733 mg, 2.25 mmol) in
DMF (15 mL) under nitrogen was added 2~(2-bromo-cthoxy)-tetrahydropyran (0.68 mlL., 4.52
mmol}. The reaction mixture was heated at 80°C for § hr. Cooled to RT, the resulting mixture
was pourcd into water and extracted with EtOAc. Dried organics over sodium sulfate and puri-
fied by pre-TLC (DCM/ MeOH~= 10: 1) to give 2-(1-isopropyl-1H-1.2 4-triazoi-5-y1)-9-(1-(2-
(tetrahydro-2H-pyran-2-yloxy)ethyl)- 1H-imidazol-4-y13-5,6-dithydrobenzo[ flimidazo[ 1.2-d}-

[ 1,4]Joxazepine as a yellow o1l (250 mg, vield: 6% %), LOMS: (ESI, m/zy = 490 [M~H]"

To a solution of 2-(1-isopropyl-1H-1,2 4-triazol-5-y1-9-(1-(2-(tetrahydro-2H-pyran-2-yloxy)-
cthyl)-1H-imidazol-4-y1)-3,6-dihydrobenzof flimidazo 1,2-d}{ 1 ,4Joxazepine (250 mg, .51 mmol)
in EtOH (15 mbL) was added a solution of hydrogen chloride in dioxane (1.28 mL. 5.1 mmol).
The mixture was refluxed for 2 hr, cooled to RT and concentrated. The resulting precipitates
were washed with EtOAc to give 207 as a yellow solid (115.2 mg, vield 56 %). "H NMR
(Methanc-ds, 400 MHzj 1 6 9.12(d. /= 1.2 Hz. 1H). 8.78 (s, 1H). 8.65 (d,./= 8.4 Hz. 1H), 828
(s, 1H), 8.17(d, J= 1.2 Hz, TH), 7.58 - 7.53 (m. 2H}, 5.85- 5.78 (. 1H), 4.71 - 4.63 (m, 4H).
4,41 (t, J= 5.2 Hz, 2H). 3.96 (t,./= 5.2 Hz, 2H), 1.66 (d,./= 6.8 Hz, 6H). MS: (ESI, m/z) = 406
[M~H]

Example 208: 2-(5-(2-(1-isepropvi-1H-1.2 4-triazel-5-v}-5.6-dihvdrobenzo|{ flimidaze-
[1,2-d}{1,4]oxazepin-9-v])-1 H-imidazel-1-vl)ethanol 208

Pd(PPhz)s (84.0 mg 0.0727 mmol) was added last to a degassed solution of 194 (272 mg, 0.727
mmol} and regioisomers 53a and 53b (600 mg. 1 mmol) in acetonitrile (5 mL, 100 mmol). The
reactiont was heated in the CEM microwave at 140°C for 30 min with complete conversion by

LCMS. Concentrated in vacuo and flash purified 0 to 100% methanol'DCM. The product tubes
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were concentrated in vacuo to give 270 mg of the regioisomers 2-(1-isopropyl-1H-1,2 4-triazol-
5-y1)-9-(1-(2-{tetrahydro-2H-pyran-2-yloxy)ethyl)- 1 H-imidazol-4-yl)-5,6-dihydrobenzo[ flimid-
azo[1,2-d1[1,4)oxazepine and 2-(1-1sopropyl-1H-1.2,4-triazol-5-y1)-9-(1-(2(tetrahydro-2H-
pyran-2-yloxy)ethyl)-1H-imidazol-3-yl)-5,6-dihydrobenzo|flimidazo[1.2-d][ 1.4Joxazepine.
These inseparable compounds were dissolved in 4 N HCl in dioxanc (10 mL) and the solution
was stirred for 30 min at RT. Complete deprotection was confirmed by LCMS to give the final
% yicld, M+1

€IEO
)‘lb

compounds which were purified by SFC to separate the regioisomer 208 (27 my

2.
406.1)

Example 209: 2-(1-(2-morpholinoethyl)-1 H-imidazol-2-v1)-10-(1 H-pyrazol-4-vI)-5,6-di-
hydrobenzo|flimidazo{1,2-d}{1,4]oxazepine 209

1H-imidazol-2-y1]-5,6-dihydrobenzoff]imidazo{1.2-d}{ 1 .4]Joxazepine (yicld 51%. MS: 444 2)

35 was alkylated with 4-(2-chloroethylymorpholine to give 9-bromo-2-[1-(2-morpholinocthyl}-

which was coupled under Suzuki palladium coupling conditions with tert-butyl 4-(4 4.5 5-tctra-
methyl-1.3.2-dioxaborelan-2-y-1H-pyrazole-1-carboxvlate to give 209. Yield 24%. MS: 432.1.
TH NMR (400 MHz, DMSO) 6 12,95 (s, 1H), 836 (d, /= 2.3, IH). 8.09 (s, 1H), 787 (s, 1H),
772(s, THL 751 (dd. /=84, 23, 1H)L, 721(d.J= 10, 1H. 704 (d..J= R4 1H), 6.89(d,.J=

2.46 - 2.36 (m. 4H)

Exampie 210: 2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-9-(1-(2-morpholinoethyl)-1 H-
pyrazol-4-v}-5.6-dihvdrobenzo[flimidazo{1,2-d}{ 1 4]oxazepine 210

Similarly to as described m General Procedure C. 48 was reacted with 4-(2-(4-(4.4.3,5-1¢tra-
methyl-1,3.2-dioxaborolan-2-vl)- 1 H-pyrazol-1-yhethylymorpholine. Purification of the crude

reaction mixture by reverse phase HPLC gave 210, LCMS: 489.2

Example 211: 2-(4-(2-(3-amino-1-isopropvi-1H-1,2 4-triazol-5-vI}-5,6-dihvdrobenzo| -
imidazo[1.2-d][1.4]oxazepin-9-vlj-1 H-pyrazol-1-vljethanol 211

To a microwave vial was added 5-(&-bromo-4,5-dihvdro-6-oxa-1,3a-diaza-benzo{elazulen-2-yi)-
I-isopropyl-1H-[1.2.4]triazol-3-ylamine (0.180 g, 0.0060462 mol) and potassium carbonate
(0.1917 ¢ 0.0013K87 mol} in acctonitrile (2.0 mL, 0.038 mol) and water (2.0 mL, 0.11 mol). The
reaction was thoroughly degassed and purged with N, for 5 min. Pd(PPhs)s (0.05344 ¢,

0.00004624 mol) and acetic acid 2-[4-(4.4,5,5-tetramethyl-{ 1,3.2]dioxaborolan-2-yl)-pyrazol-1-



10

30

WO 2011/036280 PCT/EP2016/064208

yil-cthyl ester (0.1554 g, 0.0005549 mol) were added and the vial was scaled immediately. The
reaction was heated to 140°C for 20 min in the microwave, The mixture was diluted with DCM
and filtered through Celite®. Saturated NH;Cl was added and the mixture was extracted 3 times
with DCM. The organic layers were combined, dried with MgSOy and concentrated. The crude
was purified by reverse-phase HPLC to give 211 (34.6 mg) as a colorless solid. MS(ESI+) 421.1,
'H NMR (400 MHz, DMSO) 6 8.35 (d, ./ = 8.4, 1H), 8.22 (s, 1H), 7.95 (s, 1H). 7.73 (s. 1H), 7.38
(dd, J=84, 1.8 1H), 727(d, J= 1.7 1H), 5.84 - 569 {m, TH), 5,19 (s, 2H), 493 (1, J= 5.3

1H), 4.50 (s, 4H), 4.16 (t. J = 5.6, 2H), 3.77 (q.J = 5.6, 2H), 1.42 (d, J = 6.6, 6H)

)

Example 212: 2-(3-(2-(1-isopropyl-1H-1,2 4-triazo}-3-yI)-5,6-dihvdrobenzo| flimidazo (1,2~
d}i1.4joxazepin-9-ylazetidin-1-vI)-N-methylacetamide 212

A solution of 65 (70 mg, 0.2 mmol) in NMP (2 mL) was treated with sodium phosphate tribasic
(85 mg. 0.6 mmol) then N-methyl-2-chloro acetamide (24 mg, 0.22 mmol) in NMP (0.2 mL) and
the mixture stirred at RT for [& hr. The mixture was loaded onto an Isolute ® SCX-2 cartridge
cluting with McOH then 2M NH: in McOH. Appropriate fractions were combined and concen-
trated in vacuo, the resultant residue was subjected to flash chromatography (SiO,. gradient 0 to
10% MeOH i DCM) to give 212 (24 mg, 29%). 'HNMR 3 (ppm){CDCLY:. 830 (1 H, d, 1=
8.29 Hz), 7.89 (1 H.s). 7.68 (1 Ho sy, 7.22 (1 H, s), 7.10 (1 H, dd, J = &.33, 1.81 Hz), 6.99-6.96
(1 H.m), 6.03-5.94 (1 H, m), 4.53-4.49 (2 H. m}, 4.48-4.44 (2 H.m), 3.96 (2 H. .} = 7.77 Hz),
38T (I H.,J=774Hz). 354 (2 H. . J =743 Hz), 335 (2 H, ), 286 (3H,d. J =493 Hz).
160 (6 H. d. J=6.63 Hz), LCMS: Ry =253 min, M+H =422

Example 213: 1-(4-(2-(3-amino-1-isopropvl-1H-1,2 4-triazol-5-vI)-5,6-dihvdrobenzo|f]-
imidazo|1,2-d]|1,4]oxazepin-9-vi)-1H-pyvrazol-1-vl)-2-methvipropan-2-ol 213

To a microwave vial was added 5-(X-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[elazulen-2-yl)-
I-isopropyl-1H-[1.2.4]triazol-3-ylamine (0.180 g, 0.000462 mol) and potassium acctate (0.1362
g, 0.001387 mol) in acctonitrile (2.0 mL, 0.038 mol) and water (2.0 mL, 0.11 mol). The reaction
was thoroughlv degassed and purged with No for 5 min. Pd(PPha:)s (0.05344 ¢, 0.00004624 mol)
and 2-methyl-1-[4-(4,4,5.5-tctramethyl-[ 1,3,2 ]dioxaborolan-2-y1)-pyrazol-1-yl]-propan-2-ol
(0.1477 ¢, 0.0005549 mol) were added and the vial was sealed immediately. The reaction was
heated 1o 140°C for 20 min in the microwave. The mixture was diluted with DCM and filtered
through Celite®. Saturated NHaCl was added and the mixture was extracted 3 times with DCM.

The organic layers were combined, dried with MgSOy and concentrated. The crude was purified
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by reverse-phase HPLC to give 213 (68.2 mg) as a colorless solid. MS(ESI+) 449.2. "H NMR
(400 MHz, DMSO) 3 8.35(d, J= 8.4, 1H), 8.16 (s, 1H), 7.95 (s, 1H), 7.73 (s, 1H), 7.38 (dd. J =
R4, 1.7, 1H). 7.27(d,J=1.7, TH), 5.82 - 5.68 (m, 1H), 5.19 (s, 2H), 4.74 (s, 1H}, 4.50 (br, 4H),
4.04 (s, 2H), 1,42 (d, /= 6.6, 6H), 1.09 (s, 6H)

h

Example 214: 1-(4-(2-(1-isopropyl-1 H-imidazol-2-v1)-5,6-dihvdrobenzo{f]imidazo[1,2-d]-
{1,4Joxazepin-9-yl)-1H-pyrazol-1-yl)-2-methyipropan-2-ol 214

36 (157 mg, 0.421 mmol), 2-methyl-1-(4-(4.4.5.5-tctramethyl-1,3.2-dioxaborolan-2-y1)- TH-pyr-
azol-1-yhpropan-2-o0l (139.9 mg, 0.5258 mmol), and Pd(PPhz), (68.05 mg, 0.05889 mmol)
dissolved in acetonitrile (2.66 mL. 50.9 mmol) and with dissolved 2.00 M of potassium

10 carbonate in water (0.421 mL). The reaction mixture was degasssed. The reaction was micro-
waved on 150 watts, 140°C for 10 mm. The reaction was cooled to RT. extracted with EtQAC to
give crude product purified by rHPLC to give 214, MS: (ESI+) =433.2. "H NMR (400 MHz.
DMSO) 6 836 (d, .J =84 Hz, 1H), 8.15 (s, 1H), 7.94 (s, 1H). 7.68 (s, 1H), 7.42 -~ 7.31 (m, 2H),
7.26 (d, J=1.7Hz, 1H), 6.94 (s, 1H). 5.66 (dt,./ = 13.5, 6.7 Hz, 1H), 4.74 (s, 1H), 4.50 (s, 4H),

15 4.03(s,2H), 1.46(d.J = 6.7 Hz. 6H). 1.09 (5, 6H)

Example 215: 2-(4-(2-(1-isopropyl-1H-1,2.4-triazo}-5-y1}-5,6-dihvdrobenzo|flimidaze|1,2-

d}{1,4}oxazepin-9-yI)-1H-pyrazol-1-yvD)-2-methylpropanamide 215

Following the same procedure as for 182, 194 and 2-methyl-2-(4-(4,4.5.5-tetramethyl-1.3.2-

dioxaborolan-2-yl}-1H-pyrazol-1-ylypropanamide. This provided the mtermediate ester, methyl
20 2-(4-(2-(1-isopropyl-1H-1.2 4-triazol-3-y1)-5,6-dihydrobenzo[flimidazo| 1.2-d]| 1 .4Joxazcpin-9-
yh-1H-pyrazol-1-y})-2-methylpropanoate (plus the corresponding acid) in 62% vield. LS/MS
(ESI+): m/z 388 (M+H)
This mixture containing the cster and corresponding acid (100 mg, 0.22 mmol) was treated with
1 M of lithium hydroxide in water (2 mL) and methano! (0.37 mL). The rcaction was stirred at
RT for 12 hr. Acidificd by 10% aqucous citric acid to pH = 5 and cxtracted with EtOAc twicce.
The combined organic layers were washed with brine, dricd and concentrated. The resultant
carboxylic acid was uscd as is with no further purification steps applied. "H NMR (400 MHz.
DMSO) 6 8.44 (s, 1H), 8.39 (s, 0H), 8.37 (s, TH), 7.98 (s, 1H), 7.92 (s, 2H), 7.45 (dd, .J = 8.4, 1.8,

30 6H) 1.50(d, ) = 6.6, 6F).
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The carboxylic acid product from the preceding transformation (100 mg, 0.22 mmol) was dis-
solved in DMF (1 mL) and treated scquentially with N.N-diisopropylethylamine (0.3 mL, 2.0
mmol), ammonium chloride (50 mg. 0.9 mmol) and NN N N'-tetramethyl-O-(7-azabenzotri-
azol-1-yhuronium hexafluorophosphate (200 mg, 0.6 mmol). The resulting mixture was stirred
at RT for an overnight period. Saturated sodium bicarbonate was added, and the mixture was
extracted with EtOAc. The combined organics were dried over sodium sulfate and concentrated.
Purified by rp-HPLC to provide 53 mg (54% vield) of 218, LO/MS (ESI): m/z 447 (M+H). 'H
NMR (400 MHz, DMSO) ¢ 8.41 (s. 1H), 8.39 (s, OH), 8.37 (s, 1H), 8.02 (s, 1H), 7.46 (dd. J =
8.4, 1.7, TH). 7.35 (1. =72, 1H), 7.20 (s, 1H), 6.85 (s, 1H), 5.90 (hept. J = 6.6, 1H), 4.53 (q../

Example 216: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-v1)-5,6-dihydrobenzo|flimidaze|1,2-
d]{1.4]oxazepin-9-vl)-1H-pyrazel-1-vl)-2-methvipropanoic acid 216

194 and cthyl 2-methyl-2-(4-(4,4.5,5-tetramethyl-1.3,2-dioxaborolan-2-y1)- 1 H-pyrazol~1 -yl)-
propanoate were reacted under Suzuki palladium conditions (Pd(dpphHCla, Cs2CO3) to give cthyl
2-(4-(2-(1-1sopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzof flimidazo[ 1.2-d][ 1 ,4Joxazepin-9-
yl)-1H-pyrazol-1-yl)-2-methylpropanoate. LC/MS (EST+): m/z 476 (M+H)

Ethyl 2-(4-(2-(1-1sopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo[ flimidazof[ 1,2-d][ | .4 Jox-
azepin-9-yh)-1H-pyrazol-1-yl)-2-methylpropanoate was treated with lithium hydroxide in water
to give 216. LC/MS (ESI+): miz 448 (M~H). 'H NMR (400 MHz, DMSO) § 8.44 (s, 1H), 8.38
(d.J =84, TH) 798 (s, IH). 7.92 (s, 2H), 745 (dd, /=8 4. 1.8, 1H}, 7.36 (d. /= 1.7, 1H), 5.90
(dt, J=13.2,6.6, 1H), 4.53 (q. ./ = 6.0, 4H). 1.77 (s, 6H), 1.50 (d, J = 6.6, 6H)

Example 217: 2-(1-isopropyl-1H-1,2,4-triazo}-3-y1)-9-(1 H-pyrazol-4-v1)-5,6-dihvdro-
benzolflimidazo(1,2-d}|1.4]oxazepine 217

Following the same procedure as for 182. 194 and 4-(4,4,5.5-tctramethyl-1,3.2-dioxaborolan-2-
y1)-1H-pyrazole provided 217 in 78% yicld. LS/MS (ESI+): m/z 362 (M~H). 'H NMR (400
MHz, DMSO) 8 13.02 (s, TH). 837 (d, ./ =8.4, TH), 8.29 (s, 1H), 8.00 (s, 1H), 7.54 — 7.38 (m,
THYL, 730 (¢, /=125, 1H), 591 (dt. /= 13.2. 6.6, 1H), 4.57 ~ 4.46 (m, 4H). 1.530 (d, ./ = 6.6, 6H)

Example 218: 3-(2-(1-(2,2,2-trifluoroethyl)- 1 H-1,2 4-triazo}-5-vI)-8,6-dihvdrobenzo-
{flimidazo[1,2-d}{1.4]oxazepin-10-yDpyridin-2(1H)-one 218

Step 1:
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Following the procedure for 187, 10-bromo-2-iodo-5,6-dihydrobenzo{f]imidazo{1,2-d][ 1.4]-
oxazepine and trifluoroethyltriazole (1-(2.2.2-trfluorocthyl}-1H-1,2.4-triazole) were reacted.
The crude mixture was purified by column chromatography on silica gel eluting with EtOAc

prior to concentrating under reduced pressure, dissolving in DMF, and purifying by reverse

phase HPLC to provide 10-bromo-2-(1-(2.2,2-trifluorocthyl)-1H-1.2,4-triazol-5-y1)-5,6-di-
hydrobenzo{flimidazo[1,2-d]{ 1.4]Joxazepine (0.027 g, 2%). "H NMR (400 MHz, DMSQ) 6 8.48

(A, J=2.6,1H).8.10(d, ] = 5.5, 2H), 749 (dd, 1 =8.7, 2.6, 1H), 7.04 (t, 1 = 7.5, 1H), 5 %6 (q, ] =
8.8, 2H). 4.54 (dt, ] = 7.4, 3.7, 4H). MS (ESI(+)): m/z 413.9 (M-+H)

Step 2:

hydrobenzo{flimidazo[1,2-d][1,4Joxazepine (0.108 g. 55%), "H NMR (400 MHz, DMSO) 8 8.71
(t, J=2.0, 1H), 837 - 7.83 (m, 4H), 7.80 - 7.39 (m. 2H), 7.22(d, J = 8.5, IH), 5.88(q. J = 8.8,
IH), 4.79 — 438 (m, 4H). MS (ESK+)): m/z431.1 (M+H), which was hydrolyzed with HCl to
give 218 (0.072 g, 72%). 'H NMR (400 MHz, DMSO) & 11.85 (s. TH), 8.78 (d. ] = 2.3, 1H),
K09 (d. J=28 2H), 7.69 (ddd, J=89,7.7.2.2, 2H), 7.36 (t. ] = 23.8, 1H), 7.08 (d. J = 8.6, 1H).

6.30 (1, J=6.7, 1H), 5.91 (q. J = 8.8, 2H), 4.56 (dd, } = 13.5, 5.5, 4H). MS(ESK+)): m/z 429.1
(M~H)

Example 219: 5-(2-(1-isopropyl-1H-1,2,4-triazol-3-v1)-5.6-dihydrobenzo{flimidazo{1,2-d}-

{1.4]oxazepin-9-yhpyridin-2-amine 219

Following the same procedure as for 182, 194 and 5-(4.4,5.5-tetramethyl-1,3,2-dioxaborolan-2-
yhpyridin-2-amine provided 219 in 62% yield. LS/MS (ESI+): m/z 388 (M~+H). "H NMR (400
MHz, DMSO) 3842 (d, J=84, 1H), 833 (d,./=24, 1H),7.93(d, J=6.5, 2H), 7.77(dd, J =
R.7,2.5,1H), 7.41 (dd,.J=8.5, 1.9, 1H), 7.26 (d,.J= 1 &, 1H), 6.533 (d,.J = 8.6, 1H), 6.16 (s, 2H),
5.92(dt,.J—13.2,6.6, 1TH), 4.60 - 4.44 (m, 4H), 1.50 (d. ./ = 6.6, 6H)

Example 220: 2-(4-(2-(1-isopropyl-3-methvl-1H-1,2 4-triazol-5-v1)-5,6-dihydrobenzol f}-
imidazo|1,2-d}|1,4]oxazepin-9-yl)-1 H-imidazol-1-vljethanol 220

1-[2~(Tetrabydropyran-2-yloxy)-cthyl]-4-tributvistannanyl- [ H-imidazole (0.690 g. 0.00142 moly

-

was added to a solution of 48 (0.293 ¢. 0.000755 mol) in acetonitrile (4.5 mL, 0.086 mol). The
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mixture was thoroughly degassed with nitrogen and Pd(PPhz), (0.0872 g, 0.0000755 mol) was
added. The vial was scaled and heated in the microwave to 140°C for 30 min. DCM and water
were added and the mixture was filtered through Celite®. The aqueous phasc was extracted 3x
with DCM. The organic phases were combined, dried with MgSO, and concentrated.

The crude was redissolved in DCM (8.0 mL, 0.12 mol). Hydrogen chloride (4N in dioxane, 0.47
ml, 0.00189 mol) was added dropwisc and the reaction was stirred at RT for 1 hr. The reaction
was concentrated in vacuwo. DOCM and saturated sodium carbonate were added causing the
product to precipitate in the aqueous phase. The aqueous phase was filtered and the sohd was

purified by reverse-phase HPLC to give 220 (42 mg) as a colorless solid. MS(ESI+) 420.2

Example 221: 2-(2-(9-(1-(2-hvdroxy-2-methvipropyl)-1 H-pyrazel-4-v1)-3,6-dihvdro-
benzo|flimidazo|1,2-d}{1.4]oxazepin-2-vI}-1 H-imidazel-1-v)-N-methvl-

acetamide 221

Following the procedurce for 214, 2-(2-(9-bromo-5.6-dihydrobenzo[flimidazo[1,2-d}[ 1.4]ox-
azepin-2-yl)-1H-imidazol-1-yl}-N-methylacctamide and 2-methyl-1-(4-(4.4.5 5-tctramethyli-
1,3.2-dioxaborolan-2-vl}-1H-pyrazol-1-ylipropan-2-ol were reacted under Suzuki conditions to
give 221. MS: (ESIH+) = 462.2. "H NMR (400 MHz, DMSO) 6 8.3% (d, ./ = 8.4 Hz, 1H), &.1% (s,
TH). 8,06 - 7.99 (m, 1H), 7.96 (s, 1H), 7.69 (s, 1H), 7.33 (dd, /= %4, ] & Hz, 1H), 7.26 (d,.] =
1.7 Hz, 1H), 711 (d, J= 1.1 Hz, 1H), 6.90 (d../= 1.1 Hz, TH), 5.18 (s, 2H), 4.76 (s, 1H), 4.49 (s,
4H). 4.04 (s, 2H). 2.65 (d. J = 4.6 Hz, 3H), 1.10 (s, 6H).

Example 222: N,N-diethy}-2-(4-(2-(1-isopropyvl-1 H-1.2 4-triazol-5-y1)-5,6-dihvdrobenzo-
{fiimidaze{1,2-d]{1,4joxazepin-9-yh)-1 H-pvrazol-1-vi)ethanamine 222

A 5 mL microwave vial was charged with 194 (347 mg, 0.928 mmol), 85 (340 mg, 1.16 mmol),
2 M potassium carbonate in water (0.9 mL, 2 mmol), and acctonitrile (1.52 g, 37.1 mmol) and
1,1-bisdiphenylphosphino)ferrocenepalladium(1ly chloride (45.4 mg, 0.056 mmol) was added
prior to scaling the vial. The reaction was placed on the microwave at 140°C for 10 min. The
cooled reaction mixture was diluted with EtOAc and water and partitioned. The organic layer
was washed with brine and, dried over sodium sulfate, concentrated in vacuo and purified by

HPLC to give 222 (140 mg, 33% yicld, M+1 461.6)

Example 223: 5-(2-(1-isopropyl-1H-1.2 4-triazol-5-v)-5,6-dihydrobenzo{{{imidazo| 1.2-d]-

{1,4]oxazepin-9-vDpyrimidin-2-amine 223
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Following the same procedure as for 182, 194 and 5-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDpyrimidin-2-amine provided 223 in 73% vyicld. LS/MS (ESH): m/z 389 (M+H). 'H NMR

(400 MHz, DMSO) & .66 (s, 1H), 8.45 (d. /=84, 1H), 7.93 (d, J = 9.7, 2H), 7.46 (dd, J = 8.5,
1.9, 1H), 7.35 (d, J = 1.8, 1H), 6.86 (s, 1H). 5.91 (hept, J = 6.4, 1H), 4.61 — 4.44 (m, 4H), 1.30 (d,

J = 6.6, 6H)

Example 224: 9-(1H-imidazol-5-y1)-2-(1 -isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydro-
benzo{f]imidazo}1,2-d}|1,4]oxazepine 224

To a solution of 242 (120 mg, 0.27 mmol) in dioxane (4 mL) was added a solution of hydro-
chloride in dioxane (0.34 mi.. 1.35 mmol). The whole was heated at 60°C for 2h, cooled to RT
and concentrated. To the mixture was added sat. sodium bicarbonate and extracted with EtOAc.
Dried organics over sodium sulfate and purified concentrated residue by pre-TLC (DCM /
MeOH = &: 1) to give 224 as a yellow solid (36 mg, vield: 37 %). 'H NMR (DMSO-ds, 400
MHz) : 612.29 (s, TH), 837 (d, J= 8.4 Hz, 1H), 7.91 (s, 2H). 7.75 (s, 1H), 7.69 (s, 1H), 7.55 (d,

J=8.0Hz, [H), 7.45 (s, 1H), 5.94 - 588 (m. 1H), 4.53 (br s, 4H), 1.49 (d. /= 6.4 Hz, 6H). MS:

(ESL m/z) = 362 [M=~H]

Example 225: 2-(1-isopropyi-1H-1,2 4-triazol-5-y1}-9-(1-(2-(methylsulfonylethyhpiperidin-
4-v)-5,6~-dihvdrobenzo{flimidazo[1,2-d][1,4}oxazepine 225

Following the procedure for 152, 66 was reacted with vinyl sulfone to give 228 as a white solid.
‘H NMR & (ppm}(DMSO-d.): 827 (1 H,d, ] = 829 Hz), 7.86-7.84 (2 H, m). 7.00 (1 H, dd, ] =
8.37,1.76 Hz), 6.85(1 H. d. = 1.70 Hz), 5.88-5.78 (1 H, m), 444 (4 H, q. J = 5.99 Hz), 3.26 (3
H,m),3.00(3H,5),295(2H,d,J=1100Hz), 268 (2H, t,} =679 Hz),2.02 (2 H,t, J=11.39
Hzy, 1.72(2H.d. J= 12.62 Hz), 1.57 (2 H. qd. J = 12.27, 3.58 Hz). 1.42 (6 H. d. J = 6.60 Hz).
LCMS: Ry = 2.68 min, M+H ™ = 4¥5

Example 226: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5.6-dihvdrobenzo{f]imidazo[1,2-
dj{1,4loxazepin-9-vhpiperidin-1-vijacetamide 226

Following the procedure for 143, 66 was reacted with 2-bromo acetamide to give 226 as a white
solid. "H NMR & (ppm)}(DMSO-d.): 827 (1 H. d, J =827 Hz). 784 (2 H, d, } = 2.70 Hz). 7.13
(T H.8). 7.06 (1 H.s), 701 (1 H, d, J = 8.43 Hz). 6.87 (1 H. s}, 5.87-5.78 (1 H. m}, 4.44 (4 H. d.
J= 692 Hz), 2.90-2.78 (4 F. m). 2.15-2.06 (2 H, m), 1.68 (5 H. s}, 1.42(6 H, d, ] = 6.59 Hz}.
LCMS (Mcthod F): Ry = 2.57 min, M+H™ =436
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Example 227: 2-hydroxy-1-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-vI)-5,6-dihvdrobenzo-
{flimidazo|1,2-d]|1,4]oxazepin-9-vl)piperidin-1-yI)-2-methvlpropan-1-one
227

A solution of 66 (350 mg, 0.71 mmol), 2-hydroxyisobutyric acid (111 mg, 1.07 mmol), EDCI
(327 mg, 1.7 mmol, HOBt (230 mg, 1.7 mmol) and DIPEA (0.36 mL, 2.13 mmol) was stirred at
RT for 5h before the addition of saturated aqueous sodium bicarbonate. The resultant mixture
was extracted with DCM (2 x 30 mL), the combined cxtracts washed with brine then dried
(MgSO0.), filtered and concentrated in vacuo. The resultant residue was subjected to flash
chromatography (SiO», gradient 0 to 5% MeOH in DCM) then freeze dried to give 227 as a
white solid (141 mg, 43%). '"H NMR & (ppm) (DMSO-d.): 831 (1 H, d, } =829 Hz), 7.82 (1 H,
$), 778 (1 H,5), 7.03 (1 H. d. ] = 838 Hz), 6.90 (1 H. 5), 5.85-577 (1 H,m), 469 (2 H. d. J =

(ZH.m), 149 (6 H,d, }] = 6.64 Hz), 1.37 (6 H. ). LCMS: Ry = 3.92 min. M+H = 465

Example 228: (25)-2-hvdroxy-1-(3-(4-(2-(1-isopropv}-3-methvi-1 H-1,2 4-triazo}-5-v1)-5,6-
dihydrobenzo|fjimidazo|1,2-d}{1.4]oxazepin-9-vl}-1 H-pyrazol-1-vDazetidin-

I-y)propan-i-one 228

48 was reacted under palladium catalyzed, Suzuki conditions with 3-{4-(4,4.5,5-tetramethyl-
[1.3,2]dioxaborolan-2-yl}-pyrazol- 1 -ylj-azetidine- 1 -carboxylic acid tert-butyi ester to give 3-{4-
[2-(2-1sopropyl-5-methyl-2H-[1.2,4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzofclazulen-
R-yl]-pyrazol-1-yl}-azetidine-1 -carboxylic acid tert-butyl ester. MS(ESI+) 531.2.
3-{4-[2-(2-Isopropyl-S-methyl-2H-{1,2,4 }triazol-3-y1)-4.5-dihydro-6-oxa-1.3a-diaza-benzo-
[clazulen-8-yi]-pyrazol-1-yl}-azctidine-1-carboxylic acid tert-butyl ester was reacted with acid
to give 8-(1-azetidin-3-yl-1H-pyrazol-4-y)-2-(2-1sopropyl-5-methyl-2H-[ 1,24 ]triazo1-3- y1)-4.5-
dihydro-6-oxa-1.3a-diaza-benzo[ejazulene, MS(ESI+)y431.2.
R-(1-Azetidin-3-yl-1H-pyrazol-4-y1)-2-(2-isopropyl-S-methyl-2H-[ 1,2.4}triazol-3-y1)-4.5-di-
hydro-6-0xa-1,3a-diaza-benzo[clazulene was coupled with DIPEA, HATU, and L-lactic acid to
give 228. MS(ESI+)503.2. "H NMR (400 MHz, DMSO) 8 845 (d,.J = 1.7, 1H), 837 (d, J =
R4, TH). 812 (s, 1H), 7.80 (s, 1H), 742 (dd, J= 8.4, 1.7, 1H), 7.32(d. /= 1.7. 1H), 5.92 - 5.74

4H}y, 4.40-4.31 (m, 1H), 426 -4.09(m, 2H), 225 (s, 3H). 147{d. /=66, 6H), 1.22(d. J = 6.7,
3H)
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Example 229: 2-(4-(2-(3-amino-1-isopropyl-1H-1,2 4-triazol-5-v})-5,6-dihvdrobenzo|{]imid-
azo|1,2-dj|1,4]oxazepin-9-vyl)-1H-imidazol-1-vl)ethanol 229

5-(8-Bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo{elazulen-2-vl)-1-isopropyl-1H-[ 1.2,4]triazol-3-
viamine was reacted with 83a to give 229 after THP-removal with aqueous HC! purification by

reverse phase HPLC (49 mg). LCMS: 421.2

Example 230: 2-(3-{4-(2-(1-isopropvi-3-methyl-111-1,2 4-triazol-5-v1)-5,6-dihvdrobenzo-
[flimidazo[1,2-d]|1,4]oxazepin-9-yI)-1H-pyrazol-1-vl)azetidin-1-vl)ethanol
230

To a solution of 8-{1-azetidin-3-yl-1 H-pyrazol-4-yl)-2-(2-1sopropyl-5-methyl-2H-[1.2 4Jiriazol-
3-yh)-4,5-dihydro-6-oxa-1,3a-diaza-benzo|clazulene in DCM was added (tert-butyl-dimethyl-
silanyloxy)-acetaldehyde and acetic acid followed by sodium triacetoxvborohydride. The re-
action was stirred at RT for about 5 hr and quenched with IN NaOH. DCM was added and the
mixture was ¢xtracted 3 times with DOM. The organic phases were combined, dried with
MgSO4 and concentrated. The mixture was purified by flash chromatography (0-10% McOH in
DCM) to afford 8-(1-{1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl}-azetidin-3-yl} - T H-pyrazol-4-
v1)-2-(2-1sopropyl-5-methyi-2H-[ 1,2 4 ]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzo[e}-
azulene MS(ESI+) 589.3, which was treated with acid to give 230. "H NMR (400 MHz, DMSO)
& 845 (s, 1H), 836 (d..J= 8.4, 1H), 8.03 (s, 1H), 7.8R8 (s, 1TH), 741 (d, /= 8.3, 1H), 7.32 (d, /=
1.6, TH). 5.90-5.78 {m, 1H). 4.97 (quin, J = 6.9, TH), 4.52 (s, 4H), 4.47 (t,J = 5.4, 1H). 3.73 (1,
= 7.6, 2H), 3.47-3.37 (m. 4H), 2.58 (t../ = 7.7, 2H). 2.25 (s, 3H). 1.47 (d..J = 6.6, 6H)

Example 231: 5-(5,6-dihydrobenzo|flimidaze|1.2-d]{1.4]oxazepin-2-vl)-1-isopropyvi-1 H-

1.2 4-triazol-3-amine 231

5-(8-Bromo-4.5-dihydro-6-oxa- 1. 3a-diaza-benzo{clazulen-2-yi)- 1-isopropyl- 1H-[ 1,2 4 Jtriazol-3-
ylamine was hydrogenated in the presence of 10% Pd on carbon to give 231 after reverse phase

HPLC., LCMS: 311.2.

Example 232: 2-(1-isopropyl-3-methyl-1H-1,2,4-triazo}-5-v1)-5,6-dihvdrobenze|f]imid-
azo|1,2-dj|1,4joxazepine 232

A 25-mL round-bottomed flask was charged with 9-bromo-2-(1-isopropyl-3-methyl-1H-1,2,4-

triazol-5-yh)-5.6-dihydrobenzo[flimidazo[1.2-d][ 1 4Joxazepine 411 (1.0 g, 2.6 mmol), bispina-
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colato bisboronate (0.719 g, 2.83 mmol). potassium acetate (0.76 g, 7.7 mmol) and [ 1,1 -bis-
(diphenylphosphino)ferrocene]dichloropalladium(11) in complex with DCM (1:1)(0.21 g, 0.26
mmol) under a nitrogen atmosphere. The combined mixture was diluted with dimethylsulfoxide
(8.5 mL) and heated at 85°C for 12 hr. The reaction mixture was then cooled to RT and diluted
with water and DCM. The phascs were partitioned and the aqueous portion was extracted thrice
with DCM. The organic layers were combined, dried over MgSQy, filtered and concentrated. The
residue was purificd by flash column chromatography to afford 232 as a protio-dehalogenated

by-product (66 mg, 7% yield). MS (EST+) m/z 310.2 (M+H ), caled. 310.4. "H NMR (500 MHz,

7.6 Hz, 1H), 7.07 (d./ = 8.1 Hz, 1H), 5.83 (dt, /= 13.0, 6.6 Hz, 1H), 4.5 (q../ = 5.6 Hz, 4H),
2.26 (s. 3H), 1.46 (d, J = 6.6 Hz, 6H)

Example 233: 2-(1-Isopropyl-1H-1,2 4-triazo}-5-y1)-5,6-dihvdroimidazo| 1,2-d]pvrido{4,3-f}-
[1,4]oxazepine 233

A mixturc of 22 (82.7 mg, 0.250 mmol), palladium on carbon 10% (0.1:0.9, palladium:carbon
black, 83 mg}j and TEA (0.104 mL, 0.750 mmol} in 3.0 ml of cthanol and 5.0 ml of THF (5.0 mL,
62 mmol) was hydrogenated at 1 atm for 3 hr. The catalyst was filtered out, the filtrate concen-
trated, the residuc purified by RP HPLC. acctonitrile gradient to give 233, Yield 32 mg (43%).
MS(ESI+): 297.2. TH NMR (500 MHz. DMSO) ¢ €.40 (s, TH), 830 (d. /= 5.2, 1H), 825 (d. /=
5.2, TH). 8.08 (s. 1H). 7.94 (s, TH), 5.87 (dt, /= 13.0, 6.6, 1H), 4.60 (dd. /= 13.1, 5.5. 4H), 1.49
(d..J= 6.6, 6H).

Example 234: 2-(1-Isopropyl-1H-1,2 4-triazo}-5-y1)-10-(4-methylpiperazin-1-¥1)-5,6-di-
hvdroimidazo{1,2-d}pvrido{4.3-f]{1.4]oxazepine 234

A mixture of 22 (132 mg, 0.400 mmol), I-methyl-piperazine (88,7 ul., 0.800 mmol), palladium
acetate (44.9 mg, 0.200 mmol), 2.8, 9-tri-1-butyl-2.5.R.9-tetraaza- 1 -phosphabicyclo[3.3.3Jum-
decane (71.0 uL. 0.200 mmol) and sodium tert-butoxide (38 4 mg. 0.400 mmol) in 1.4-dioxane
(8.0 mL) was degassed. The reaction was microwaved on 200 watts , 120°C for 30 min. The
mixture was filtered and the filtrate concentrated in vacuum. The residue was partitioned
between water and EtOAc. The organic extracts were washed with water, brine and dricd over
MgSO; and concentrated in vacuum. The residue was purified on 4 g silica column using 5-10%
gradient of methanol containing 1% of ammonia in DCM to give 234. Yield 50 mg (30%). MS:

395.2. IH NMR (500 MHz, DMSO) ¢ 8.04 (s. 1H), 8.03 (s, 1H), 7.94 (s, 1H), 7.63 (s, 1H), 5.69
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(dt,J=13.3,6.6, I1H), 4.61 —4.53 (m, 2H). 4.49 ~ 4.41 (m, 2H), 3.41 (s, 4H), 2.45 (s, 4H), 2.23
(s, 3H), 1.50 (d, J = 6.6, 6H).

Example 235: 2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-9-(pyrimidin-S-y)-5,6-di-

hydrobenzo[flimidazo|1,2-d}|1,4]oxazepine 235

-

48 was reacted under palladium catalyzed, Suzuki conditions with 5 {4 4.5,5-tetramethyl-

0 «yl‘}:ﬁy’imidinc to give 235, MS(ESI+) 388, I NMR (500 MHz,
DMSO) 4-9.20 (m, 3H). 8.54 (d,./= 8.4, 1H), 7.96 (s, 1H), 7.65 (dd, /= &.4, 1.4, 1H), 7.58
(d..J=1.2,1H), 5.96 - 571 (m, 1H). 4.57 (5. 4H). 2.26 (s. 3H). 1.48 (d, . = 6.6. 6H)

Example 236: 9-(5-fluoropyridin-3-y1)-2-(1-isepropyl-3-methvi-1 H-1,2 4-triazol-5-y1)-5,6-di-
hvdrobenzo{flimidazo[1,2-d]{1,4}oxazepine 236

48 was reacted under palladium catalyzed, Suzuki conditions with 3-fluoro-5-(4,4,5,5-tctra-
methyl-[1.3,2]dioxaborolan-2-vi}-pyridine to give 236. MS(ESI+) 405.2. "H NMR (500 MHz,
DMSO) & 8.89 (s, 1H), 8.61 (d.J=2.6, TH), 8.52(d, J=8.4, 1H). 8.19-8.14 (m, 1H), 7.96 (s,
1HY, 7.63 (dd, J =83, 1.3, IH)L 7.54 (d, /= 1.4, TH). 5.89-5.80 (m, 1H). 4.537 (s, 4H), 2.26 (s.
3HY, 1.4R(d, J = 6.6, 6H)

Example 237: 2-(3-amino-1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihvdrobenzo|fjimidazo-
[1.2-d}|1.4]oxazepine-9-carbonitrile 237

5-(8-Bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[eJazulen-2-yl)- I-isopropyl- 1H-[ 1.2, 4 triazol-3-

ylamine was reacted with zinc cyanide to give 237 afier reverse phase HPLC. LCMS: 336

Exampie 238: N-(5-(2-(1-isopropy}-3-methyi-1H-1,2 4-triazol-5-yI)-5,6-dihydrobenzo|f]-
imidazo|1,2-d]{1.4]oxazepin-9-v)pyridin-2-vljacetamide 238

48 was rcacted under palladium catalyzed, Suzuki conditions with N-[3-(4.4,5.5-tctramethyl-
[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl}-acctamide to give 238. MS(ESI+) 444.2. "H NMR (300
MHz, DMSO) 8 10.63 (s, TH), 8.72 (s, TH). 848(d, /=84, IH), 8.17 (s, 2H), 7.93 (s, 1H). 7.35
(dd. /=84, 1.4, 1H), 7453 (d.J = 1.4, TH). SRO-5R0 (m, TH), 4.55 {s. 4H). 2.26 (s, 3H). 2.12 (s,
3H), 1.47 (d,J = 6.6, 6H)

Example 239: 9-Chloroe-2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo[f}] 1,2.,4]-
triazolof1,5-d}{1.4joxazepine 239
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Step 11 Methyl-9-chloro-5.6-dihydrobenzof{f]{1.2.4]triazolo[ 1.5-d]{1.4Joxazepine-2-
carboxylate
To methyl 1-(2-(2-bromo-5-chlorophenoxy)ethyl)-1H-1,2 4-triazole-3-carboxylate in acctonitrile
(10.00 mL, 191.5 mmol) was added cesium carbonate (0.9036 g, 2.773 mmol) in a microwave
flask with stirbar. The mixture was degassed by bubbling nitrogen by syringe. Tetracthyl-
ammonium chloride (0.2298 ¢, 1.387 mmol), palladium acetate (0.1556 g, 0.6933 mmol), and
copper(l) iodide (0.02641 g_ 0.1387 mmol: ) were added, respectively, and the vessel was sealed
by crimping. Next, the flask was heated while stirring to 165°C for 18 min in the microwave.
Once the reaction was cooled to RT. the crude was filtered through Celite®, concentrated. and
purified by silica gel chromatography, to give methyl-9-chloro-5,6-dihydrobenzof{f]-
[1.2,4]triazolo[1.5-d]{1.4]Joxazepine-2-carboxylate in 15% yicld. '"H NMR (400 MHz, CDCL) $
8.59(d, J=2.6 Hz, 1H), 7.34 (dd, .J= 8.8, 2.7 Hz, 1H), 7.04 (d,.J = 8.8 Hz, 1H}, 4.75 (m, 2H),
4.53 (m, 2H), 4.05 (5, 3H). LRMS ny/z Caled. for Cy2H,»CIN2Ox: 279.04107, found: 280.0 [M+1]

Step 2.

Methyl-9-chloro-5.6-dihydrobenzo{f][ 1.2.4]triazolof1.3-d][ 1 .4)oxazepine-2-carboxylate (0.144 ¢,
0.515 mmol} was dissolved in 3:2:1 THF:MeOH:H-O (5.0 mL). and treated with 4 N aqucous
LiOH (0.644 mL). The mixture was stirred for 30 min at 23°C. The reaction was quenched with

I N ag. HCI (10 mL) and the solution was extracted with EtOAc¢ (3 x 20 mb.). The combined
organic extracts were dried with Na,SO; and concentrated in vacuo to give 9-chloro-5,6-dihydro-

benzo[f][1.2.4}triazolo] 1.5-d][ 1,4Joxazepine-2-carboxylic acid (89% yicld).

Step 3:

To 9-Chloro-5.6-dihydrobenzo{f][ 1.2 4]triazolo{ 1,5-d][ 1.4 loxazepine-2-carboxylic acid (0.137 ¢,
0.515 mmol) in DMF (1.20 mL, 15.4 mmol) was added N,N,N',N'-tetramethyl-O-(7-azabenzo-
triazole (0.262 g, 1.54 mmol). The mixture was stirred vigorously, and NH,C1(0.220 ¢, 4.12
mmol) was added. After 16 min, N, N-diisopropvicthylamine (0.359 mL, 2.06 mmol) was added.
The reaction was stirred at RT for 3 hr. Then, the reaction was concentrated, taken to dryness,
and washed with water. The crude product was purified by a silica gel plug, eluting with DCM /
MeOH, and then by reverse phase HPLC to give 9-chloro-3.6-dihydrobenzo{ )| 1.2.4]iriazolo-

1.5-d}| 1.4Joxazepine-2-carboxamide (5.3% vield)
p

Step 4
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To 9-Chloro -5.6-dihydrobenzo[f][1.2,4]triazolo[1,5-d][1,4]Joxazepine-2-carboxamide (0.0033 g,
0.020 mmol) in toluene (0.160 mL, 1.50 mmoly was added 1,1-dimethoxy-N N-dimethylmethan-
amine (0.0150 mL, 0,113 mmol), and the mixture was heated i a sealed flask to 102°C for 2 hr
while stirring. Next, the reaction mixture was cooled and concentrated to dryness, and isopropyl-
hydrazine hydrochloride (0.00376 g, 0.0340 mmol) and acetic acid (0.0938 ¢, 1.56 mmol) were
added and the reaction was scaled and heated to 102°C overnight while stirring. Then, the re-
action was concentrated to dryness and taken up in DMF, and purification by reverse phase
HPLC gave 9-chloro -2-(1-isopropyl-1H-1.2,4-triazol-3-yl)-5,6-dihydrobenzo[f}[ 1,24 Jtriazolo-
[1.5-d][1.4]Joxazepine in 98% yicld. "H NMR (500 MHz, CDCL) 8 8.56 (d. J = 2.6 Hz, 1H). 8.02
(s. 1H), 7.35(dd, ./ = &8, 2.6 Hz, 1H). 7.06 (d. / = 8.8 Hz. 1H), 5.84 — 5.66 (m, 1H), 4.84 - 4.70
(m, 2H), 4.62 — 4.47 (m, 2H). 1.61 (s, 6H). LRMS m/z Calcd. for CysH;sCINgO: 330.09959,
Found: 331.1 [M+1]

Example 241: 5-(9-(5-fluoropyridin-3-v1)-5,6-dihydrobenzo{flimidazo|1,2-d}{1,4]oxazepin-
2-vlj-1-isopropyi-1H-1,2,4-triazol-3-amine 241

5-(8-Bromo-4,5-dihvdro-6-oxa-1,3a-diaza-benzo{clazulen-2-y1)- I -isopropyl-1H-{ 1.2, 4 Jtriazol-3-
viamine was reacted with 3-fluoro-3-(4.4.5. 5-tetramethyl-1.3.2-dioxaborolan-2-yhpyridine were
reacted under Suzuki palladium coupling conditions. The crude product was purified by reverse

phase HPLC to give 241. LCMS: 406.2

Example 242: 2-(1-isopropyi-1H-1,2,4-triazo}-5-y)-9-(1-(tetrahydro-2H-pyran-2-yh)-1 H-

imidazol-5-y1)-5.6-dihvdrobenzo|flimidazo|1,2-d]|1,4]oxazepine 242

1-( Tetrahydro-2H-pyran-2-yl)-5-(4,4.5 5-tetramethyl-1.3.2-dioxaborolan-2-yl}- 1 H-imidazole
was prepared by hydrogen with palladium reduction of 2-chloro- 1 -(tetrahydro-2H-pyran-2-yfj-3-
(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-y1)-1H-imidazole.

To a mixture of 194 (250 mg, 0.67 mmol) and 1-(tetrahydro-2H-pyran-2-y1)-5-(4,4,5,5-tctra-
methyl-1.3,2-dioxaborolan-2-yh-1H-imidazole (204 mg, 0.73 mmol) in dry DMF (2.5 mL) under
nitrogen was added CsF (254 mg, 1.68 mmol), Cul (13 mg, 0.067 mmol) and Pd(PPh:)s (39 mg,
0.034 mmol). The recaction mixture was heated at 130°C for 40 min under microwave. Cooled 10
RT. the resulting mixture was poured into water and extracted with EtOAc. Dricd organics over
sodium sulfate and purified by pre-TLC (100% EtOAc) to give 242 as a yellow solid (49.3 mg,
yield: 17 %). "H NMR (DMSO-dq. 400 MHz) : 68.49 (d, J= 8.4 Hz. 1H). 8.11 (s. TH), 7.97 (s.
1H). 7.92 (s 1H), 7.28 (dd, J; = 1.6 Hz. J,= 8.4 Hz, 1H). 7.18 (d../= 6.8 Hz, 2H), 5.92 - 5.89 (m.
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1H), 5.19 (d, J= 9.2 Hz, 1H), 4.55 - 4.52 (m, 4H), 4.04 (d. J= 11.2 Hz, 1H), 3.60 - 3.56 (m, 1H),
2.29 - 1.90 (m, 3H), 1.58 - 1.48 (m, 9H). MS: (ESI, nv/z) = 446 [M+H]’

Example 243: 3-(4-(2-(1-isopropyl-3-methyvl-1 H-1.2 4-triazol-5-¥1)-5,6-dihvdrobenzo| f]-
imidazo{1,2-d]}1,4joxazepin-9-vI)-1H-pyrazol-1-vl}-2-methyipropanamide
243

9-brome-2-(l-isopropyl-3-methy-1H-1.2 4-triazel-3-y[)-3 6-dihydrobenzol flimidazof{1,2-d]-
[I.4loxazepine 411 and cthyl 2-methyl-3-(4-(4,4,5,5-tetramethyl-1,3.2-dioxaborolan-2-y1)- 1 H-
pyrazol-1-ylipropanoate were reacted under Suzuki palladium coupling conditions (Pd(dppHCls,
Cs:C0x) to give ethyl 3-(4-(2-(1-1sopropyl-3-methyl-1H-1,2 4-tnazol-3-yl)-3.6-dihydro-

benzof flimidazol 1.2-d][ 1.4 Joxazepin-9-yl)-1 H-pyrazol-1-vl)}-2-methylpropanoate LC/MS (ESIH+):
m/z 490 (M-+H), which was hydrolyzed with lithium hydroxide in water then the corresponding
acid was treated with ammonium chloride, HATU, diisopropylethylamine, and DMF to give 243,
LC/MS (ESI): miz 461 (M+H). 'H NMR (500 MHz, DMSO0) $ 8.35 (d..J= 8.4, TH), 8.15 (s,
1H), 7.95 (s, TH). 7.86 (s, 1H}, 7.36 (dd. /= 8.4, 1.7, 2H). 7.25(d. /= 1.7, 1H), 6.83 (s, 1H),
5.82(dt, J=13.2, 6.6, TH), 4.51 (s, 4H), 4.30 (dd. ./ = 13.5, 7.6, 1H), 4.02 (dd. .J = 13.5, 7.0, 1H),
291 (dd. = 14.3, 700 1H), 2.25 (s, 3H), 147 (d, /= 6.6, 5H), 1.61 {d../ = 7.0, 3t

Example 244: 2-(1-isopropyl-3-methvl-1H-1.2 4-triazo}-5-v1}-9-(pvridin-3-y1)-5,6-di-
hydrobenzo|flimidazo|1,2-d}]{1,4]oxazepine 244

48 was reacted with 3-(4.4.5,5-tetramethyl-{ 1,3.2 Jdioxaborolan-2-y)-pyridime to give 244.
MS(ESI+) 387.2

Example 245: 5-(2-(1-isopropyvl-3-methvl-1H-1,2 4-triazol-5-vI}-5,6-dihvdrobenzolf]-
imidazo|1.2-d}{1.4]oxazepin-9-vI)-N,N-dimethvipyvrimidin-Z-amine 245

48 was rcacted with dimcthyf~(5—(4.4,5,SWtctramcthyi-{ 1.3.21dioxaborolan-2-yl)-pyrimidin-2-yl}-

amine to give 245, MS(ESI+) 4312

Example 246: 5-(5,6-dihvdrobenzo[flimidazo{1,2-d]|{ 1 .4]oxazepin-2-vI}-1-isopropvi-N-
methyi-1H-1,2,4-triazol-3-amine 246

5-(9-bromo-5.6-dihydrobenzo[flimidazo] 1.2-d}{ | 4Joxazepin-2-vi)-1-1sopropyl-N-methyl-1 H-
1.2.4-triazol-3-amine was hvdrogenated m the presence of 10% Pd on carbon to give 246 after

reverse phase HPLC. LCMS: 325.2
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Example 247: N-isopropy}-2-(4-(2-(1-isopropyl-1H-1,2 4-triazo}-5-y1)-5,6-dihvdrobenzo-
{flimidazo|1,2-d}|1,4]oxazepin-9-yvl)piperidin-1-vl)acetamide 247

To a suspension of 66 (350 mg. 0.71 mmol) in THF was added potassium carbonate (245 mg,
1.78 mmol) followed by N-isopropyi-2-chloroacetamide (106 mg, 0.78 mmol) and the reaction
mixture stirred for 18 hr at RT then heated at 50°C for 2 hr. The resultant mixture was
concentrated in vacuo and the residue subjected to flash chromatography (Si0,, gradient 0 to 5%
MeOH in DCM to give 247 as a white solid (180 mg, 53%). "H NMR & (ppm)}(DMSO-d6): 8.28
(1 H,d,J=828Hz), 7.86 (1 H. d.J = 0.63 Hz), 785 (1 H. s), 740 (1 H.d, J = 8.18 Hz), 7.03 (1
H. dd,J =836, 1.77Hz). 6.89 (1 H,d,J = 1.72 Hz), 5.88-5.79 (1 H, m), 4.48-4.41 (4 H, m),
3.89-3.83 (1 Hom), 2.89-2.79 (4 H, m), 2.13 (2 H. td. ) = 10.70, 4.11 Hz), 1.74-1.64 (4 H, m),
1.43 (6 H. d,J = 6.60 Hz), 1.04 (6 H, d. J = 6.59 Hz). 1 Proton obscured by solvent peak.
LCMS: Ry=2.94 min, M+H = 478

Example 248: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-5,6-dihydrobenzo| flimidazo[1,2-
dj[1.4joxazepin-9-vi)piperidin-1-v1)-N,2-dimethvipropanamide 248

A biphasic mixture of 50% aqueous sodium hydroxide (2 mlL) and DCM (2.5 mL) was treated
with 2-bromo-2 N-dimethyl-propionamide (121 mg, 0.67 mmol), tetrabutylammonium bromide
(118 mg. 0.37 mmol}) and a solution of 66 (300 mg, 0.61 mmol) in DCM (1 mL). The resultant
mixture was stirred at RT for 3h before the addition of further tetrabutylammonium bromide
(118 mg, 0.37 mmol} and stirring at RT for 18h. The rcaction mixture was diluted with DCM
and washed with water. The combined aqueous extracts were washed with DCM and the
combinced organic extracts dried (MgSQOy). filtered and concentrated in vacuo. The resultant
residue was subjected to flash chromatography (S10-, gradient 0 to 5% MeOH in DCM)
followed by trituration in dicthyl ether to give 248 as a cream solid (120 mg. 41%). 'H NMR §
(ppm)YDMSO-d6): 827 (1 H,d, J =826 Hz), 786 (1 H, d, } = 0.63 Hz), 785 (1 H, s), 7.64 (1 H,
m}, 7.02 (1 H, dd. J = 8.34, 1.75 Hz). 6.91 (1 H, d. J = 1.70 Hz), 5.88-5.78 (1 H, m). 4.4%-4.42 (4
H.m), 2.74 (2 H. d. ] = 10.86 Hz), 2.59 (3 H, d. ] = 4.75 Hz). 2.17-2.08 (2 H. m). 1.75-1 69 (4 H,
m), 1.43 (6 H, d. ] = 6.60 Hz). 1.05 (6 H, s). 1 Proton obscured by solvent pcak. LCMS: Ry =
2.78 min, M+H = 478

Example 249: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-vI}-5,6-dihvdrobenzo| flimidazo|1,2-
d][1.4]oxazepin-9-yhpiperidin-1-y}}-N,N-dimethylethanesulfonamide 249
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66 was rcacted with N.N-dimethylethenesulfonamide to give 249 as a white solid. '"H NMR &
(ppm)(DMSO-d6): 828 (1 H.d, J =829 Hz), 7.86 (1 H. d, J= 0.63 Hz), 7.85 (1 H. ), 7.01 (1 H,
dd, J =837, 1.77 Hz), 6.85 (1 H,d, ] = 1.72 Hz), 5.88-5.80 (1 H. m), 4.48-4.42 (4 H. m), 3.23-
3ISCH mM)L 2952 H, d J=11.09Hz),2.74 (6 H, ), 2.68-2.60 (2 H, m). 2.09-1.98 (2 H, m),

solvent peak. LCMS: RT=2.90 M+H =513

Example 250: 2-(4-(2-(1-isopropy}-3-methvl-1H-1,2 4-triazol-5-y1)-5,6-dihvdrobenzo|{}-

imidazo{1,2-d][1,4]oxazepin-9-v])piperidin-1-vljacetamide 250

4-[2~2-Isopropyl-S-methyl-2H-[ 1,2 4 }triazol-3-yl)-4,5-dihydro-6-oxa-1,3a-diaza-benzo{c]-
azulen-8-ylj-piperidine-1-carboxylic acid tert-butyl ester was prepared from 52 (500 myg, 1.12
mmol) and 4-piperidine-1-carboxylic acid tert-butyl ester zinc jodide (1.68 mmol) to give 4-{2-
(2-isopropyl-5-methyl-2H-[1,2 4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzo[clazulen-8-
vl]-piperidine-1-carboxylic acid tert-butyl ester (569 mg, 100%). LCMS: Ry = 4.79 min, M+H’
=493,

To a solution of 4-[2-(2-isopropyl-5-methyl-2H-{ 1,2 4]triazol-3-y1)-4,5-dihydro-6-0xa-1,3a-
diaza-benzofclazulen-8-yi}-piperidine-1-carboxylic acid tert-butyl cster (569 my, 1.16 mmol) in
dioxane (15 mL) and methano! (5 mL) was added 4M HCl in dioxane (15 mL) and the rcaction
mixture stirred for 20 hr at RT before being concentrated in vacuo. The resultant residuc was
triturated in a mixture of dicthyl cther and methanol to give 2-(2-isopropyl-5-methyl-2H-[1,2.4]-
triazol-3-y1)-&-piperidin-4-yl-4,5-dihydro-6-oxa-1.3a-diaza-benzo[clazulenc hydrochloride as a
tan solid (212 mg, 43%). LCMS: Ry = 2.34/2.66 min, M+H™ = 393.

A mixture of 2-(2-1sopropyl-5-methyl-2H-[1.2.4}trazo-3-y1)-8-piperidin-4-y1-4.5-dihydro-6-
oxa-1,3a-diaza-benzolclazulene hydrochloride (120 mg, 0.28 mmol) in DMF (1.5 mL} was
treated with potassium carbonate (97 mg, 0.7 mmol) followed by bromo acctamide (43 mg,
0.336 mmol) and stirred at RT for 18h. The reaction mixture was diluted with EtOAc/mcethanol
and washed with water, the organic layer driecd (Na;SOy). filtered and concentrated in vacuo.
The resultant solid residuce was recrystallised from methanol to give 256 as a white solid (51 mg,

41%)y. "THNMR & (ppm)}DMSO-d6): 8.27 (1 H, d. J= 828 Hz). 7.81 (1 H.s). 7.16 (1 H, ), 7.07

4414 H. mL 2892822 H mL 283 (2H. 8L 2203 H s). 2.16-2.07 (2 H.m). 1.72-1.66 (4 H,
m}, [.40 (6 H, d. J = 6.61 Hz). 1 Proton obscured by solvent peak. LCMS: Ry = 2.97 [M+H] =
450
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Example 251: 2-(4-(2-(1-isopropy}-3-methyl-1H-1,2,4-triazol-5-yI)-5,6-dihvdrobenzo| f]-
imidazo[1,2-d}| 1 ,4]oxazepin-9-yl}-1H-pyrazel-1-vl)-2-methvipropanocic acid
251

To a solution of 4,4,5,5-tetramethyl-2-( 1 H-pyrazol-4-yl)-1,3,2-dioxaborolanc (5 g, 0.03 mol) and
cesium carbonate (10 g, 0.03 mol) in DMF (50 mL) was added cthyl 2-bromoisobutyrate (4.2
mL, 0.03 mol). The reaction was heated to 110°C and stirred overnight. The reaction was
cooled to RT, diluted with H,O, extracted the aqueous layer with EtOAc (2x) and the combined
organic portions were washed with brine, dricd over MgSQy, filtered and concentrated in vacuo.
The crude product was a mixture of two 1somers which was then separated by triturating with
hexane to 1solate the desired product cthyl 2-methyl-2-(4-(4,4,5,5-tctramethyl-1.3,2-dioxa-
borolan-2-yl}-1H-pyrazol-1-yhpropanoate. LC/MS (ESI+): m/z 309 (M+H). "H NMR (400
MHz, CDCly) 8 7.89(d, ./ = 4.1, 1H), 7.84 (s, 1H), 4.22 —4.08 (m, 2H), 1.85 (d. J = 7.6, 6H),
1.36 = 1.31 (m, 12H), 1.20 (td. ./ = 7.1, 2.8, 3H).

9-Bromo-2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo[ flimidazo[ ,2-d]-
[1.4]oxazepine 411 and cthyl 2-methyl-2-(4-(4.4,5 5-tctramethyl-1.3.2-dioxaborolan-2-y1)- 1H-
pyrazol-1-yhpropanoate were coupled under Suzuki conditions to give ethyl 2-(4-(2-(1-iso-
propyl-3-methyl-1H-1.2.4-mazol-5-y1)-5.6-dihydrobenzo[ flimidazo[ 1.2-d][ I .4Joxazepin-9-yi)-
1H-pyrazol-1-yl)-2-methylpropanoate. LC/MS (ESIH): m/z 490 (M+H)

Ethyl 2-(4-(2-(1-1sopropyl-3-methyl-1H-1.2 4-triazol-5-yi)-5.6-dihydrobenzo{ flimidazo[ 1,2-d}-
[1.4Joxazepin-9-yl)-1H-pyrazol-1-yl)-2-methylpropanoate (750 mg, 0.00135 mol) was treated
with 1 M of LIOH/H,O (1.6 mL) in McOH (10 mL). The reaction was stirred at RT for 2 hr.
The mixture was acidified by 10% citric acid aqueous solution until pH=3, extracted with EtQAc
twice, dried with MgSQq, and concentrated in vacuo. The crude was purified by Prep HPLC to
provide 251, LC/MS (ESI+): nvz 462 (M+H). "H NMR (500 MHz, DMSO) & 8.44 (s. TH) 836
(d.J=8A4 TH), 7.97 (s, 1H) 7.86 (5, 1H), 744 (dd. J=8.4, 1.7, 1H), 7.33 (d. /= 1.7, TH), 5.82
(dt, J=13.1, 6.6, 1H), 4.52 (s, 3H), 2.25 (s, 2H). 1.78 (s, 4H), 1.45 (1, J = 13.9, 4H)

Example 252: 1-(4-2-(1-isopropyi-3-methyl-1H-1,2,4-triazol-5-v])-5,6-dihvdrobenzo|f]-
imidazo{1,2-d|{1,4]oxazepin-9-vl)-1 H-imidazol-1-vI)-2-methyipropan-2-ol 252

~

2-(2-Isopropyl-3-methyl-2H-[ 1.2 4]triazol-3-y1)-8-(4.4,5. 5-tetramethyl-{ 1 3.2 jdioxaborolan-2-
vh-4,5-dihydro-6-oxa-1.3a-diaza-benzo{ejazulene was reacted with 1-(4-bromo-imidazol-1-vi)-

2-methyl-propan-2-of to give 282, MS(ESI-) 4483
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Example 253: 5-(9-fluoro-5.6-dihyvdrobenzo[flimidazo|1,2-d}[1.4]oxazepin-2-yl)-1-iso-
propy}-1H-1,2 4-triazo}-3-amine 253

89 (0.200 mg, 0.47 mmol) was dissolved in 1,2-dichlorocthane (3 ml., 40 mmol) and TFA (3 mL,
40 mmol) was added. The reaction mixture was stirred at RT for 1.5 hr. Complete reaction was
confirmed by LCMS and the reaction mixture concentrated in vacuo. The crude solid was

purified by HPLC to give 253 (18.3 mg, 12% yield)

Example 254: 2-(4-(2-(3-methyl-1H-1,2,4-triazol-5-v])-5,6-dihvdrobenzo{flimidazo{1,2-
d}{1,4joxazepin-9-yI)-1H-pyrazol-1-yl)ethanol 254

&-Bromo-2-(5-methyl-2H-[1,2.4]triazol-3-y1)-4,5-dihydro-6-oxa-1,34-diaza-benzo[ clazulene was
reacted with 1-[2-(tetrahydropyran-2-yloxy}-cthyl]-4-(4.4.5 5-tctramethyl-{ 1.3.2 ]dioxaborolan-2-

yh)-1H-pyrazole under microwave conditions to give 284, MS(ESI+) 378.2

Example 255: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-yl)-5,6-dihvdrobenzo|f]imidazo|1,2-
d]{1.4]oxazepin-9-yl)-2-methyl-1H-imidazol-1-yl)ethanol 255

Compound 256 (90 mg, 0.18 mmol} was dissolved in 3 mL of methano! and HCl-methanol (3 ml,
4M) was added dropwise at 0°C. The mixture was allowed to warm up to RT slowly and stirred
at RT for 2 hr, concentrated. The residue was washed with EtOAc to give 635 mg of 255 as HCI
salt. Yield= 82%. "H NMR (CDCI3, 400 MHz): §8.65 - 8.61 (m, 2 H), 8.17 (5,1 H), 8.00 (s, 1 H),
7.52 - 748 (m, 2 H), 5.81 - 5.78 (m, | H), 4.68 - 4.60 (m, 4 H), 4.31-4.29 (m, 2 H), 3.95 - 3.92
(m, 2 H), 2.74 (s. 3 H). 1.65 (d. J = 1.2 Hz, 6H). LC-MS: m/z= 404 [M+H ']

Example 256: 2-(1-isopropyl-1H-1,2.4-triazol-5-vI}-9-(2-methyl-1-(2-(tetrahvdro-2H-pyran-
2-vioxyjethyl)-1H-imidazol-4-v1)-5,6-dihvdrobenzo|{flimidazo}1,2-
dj[1.4]oxazepine 256

4-lodo-2-methyl-1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)- [ H-imidazole was prepared by re-
action of 4-i0do-2-methyl-1H-imidazole, Cs2COx. and 2-(2-bromo-cthoxy)-tetrahydropyran in
DMF. To a mixture of 4-iodo-2-methyl-1-(2-(tetrahydro-2H-pyran-2-yloxyjethyl)- 1 H-imidazole
(300 mg, 1.9 mmol) in DCM (10 mL) was added cthyhmagnesium bromide (0.7 mi, 3 mol/L, 2.2
mmol} at -78°C. The temperature of the mixture was allowed to warm up to about 10°C slowly
and cooled again. Trimethyitin chloride (2.2 mi, | mol/l 2.2 mmol) was added dropwise at -

78%°C. After the addition, the temperature was allowed to slowly warm up to RT. The reaction
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mixture was poured into saturated NH4Cl solution, then extracted with DCM. The organic was
washed with water twice, dried over anhydrous Na;SOy, concentrated to give 0.44¢ of 2-methyl-
1-(2-(tctrahydro-2H-pyran-2-yloxy)ethyl)-4-(trimethyl stannyl}-1H-imidazole. Yield= 63%. 'H
NMR (CDClz, 400 MHz): 6 7.04 (s, 1 H, ArH), 3.71(s, 2 H), 243 (s, 3 H), 1.24 - 1.20 (m, 6 H),
0.88 (s, 9 H). 0.29 (s, 6 H), 0.06 (s, 9 H). LC-MS: m/z= 375 [M+H '}

A mixture of 194 (300 mg, 0.8 mmal), PA(PPh:); (93 me, 0.08 mmol), 2-methyl-1-(2-(tetra-
hydro-ZH-pyran-2-yloxy)jethyl}-4-(trimethylstannyl)- 1 H-imidazole (600 mg, 1.6mmol) in di-
oxane (2ml} was bubbled with Ny for about 2 min and then stirred at 120°C for 35 min under
microwave irradition. Filtered, concentrated and purified by pre-TLC (EtOAc) to give 130 mg of
256. Yield= 32%. IH NMR (CDCI3, 400 MHz): 868.44 - 8.42 (m, 1 H. ArH), 7.81(s. 1 H), 7.58 (s,
1 H).748-746(m, | H),742(d, /= 1.6 Hz.1 H), 7.19 (s, 1 H), 4.51 -4.95 (m, 1 H), 4.45 -
444 (1, 1 H), 4.39- 438 (m. 2 H), 438 - 437 (m, 2 H), 4.07 - 4.04 (m, 2 H), 4.00 - 4.97 (m, 1 H),
3.63-354(m, 2H),3.40-336(m, | H), 249 (s, 3 H), 1.76 - 1.60 (m, 4 H),1.48 - 1.47 (m, 2 H)
LC-MS: m/z= 504 [M+H]

Example 257: 5-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-vI)-5,6-dihvdrobenzo|f]-

imidazo[1,2-d][1.4]oxazepin-9-yhypyrimidin-2-amine 257

48 was reacted with 5-(4,4,5,5-tetramethyl-{1,3.2}dioxaborolan-2-yl}-pyrimidin-2-ylamine to

give 2587. MS(ESI+) 403.2

Example 258: 5-(2-(1-isopropyl-3-methyl-1H-1,2,4-triazol-5-vI)-5,6-dihydrobenzo[f]-
imidazo[1,2-d}[1,4]oxazepin-10-v)pyridin-2(1H}-one 258

10-bromo-2-(1-isopropyl-3-methyl-1H-1,2.4-triazol-3-yl)-5,6-dihydrobenzo[ flimidazo[ 1.2-d]}-
[1.4Joxazepine was reacted with 6-fluoropyridin-3-ylboronic acid to give 10-(6-fluoropyridin-3-
yi}-2-(1-1sopropyl-3-methyl-1H-1,2.4-triazol-5-y1}-5.6-dihydrobenzo{flimidazo[ 1,2-d][ 1 .4 Jox-
azepine (0.121 g, 39%). "H NMR (500 MHz, DMS0) 6 8.67 (d, J = 2.4, 1H), 852 (d, ] = 2.6,
TH). 823 (td. J=8.2,2.7, 1H), 7.92 (s, 1H). 7.68 (dd, J = 8.5, 2.5, 1H), 7.31 (dd, } = R 4. 2 &.
TH), 7.19(d, J = 8.5, 1H), 5.69 (dt. I = 13.3, 6.6, 1H), 4.56 (s, 4H), 2.26 (s, 3H). 1.47(d. 1 = 6.6,
6H). MS (ESI(+)): m/z 405.2 (M+H)

10-(6-Fluoropyridin-3-yl)-2-( 1-isopropyl-3-methyl-1H-1.2.4-triazo1-5-y1}-5.6-dihydrobenzo-
[flimidazo{1.2-d][1.4Joxazepine was hydrolyzed with HCI to give 258 (0.028 ¢, 25%). '"H NMR
(500 MHz, DMSO} 8 11.76 (s, TH), 850 (d. J = 2.4, 1H), 7.90 (s, 1H), 7.78 (dd, J = 9.5, 2.8, 1H),
7.64 (s. THY, 7.52(dd, J =85 25, THY, 710 (d. J =85, 1H), 6.47(d, J= 9.5, 1H)L 3.70 (dt. J =



WO 2011/036280 PCT/EP2010/064208
-281-

13.2,6.5, 1H), 4.52(q, J = 5.8, 4H), 2.26 (s, 3H). 1.48 (d. ] = 6.6, 6H). MS (ESI(+)): m/z 403.2
(M-+H).

Example 261: N-(azetidin-3-y1)-2-(1-isopropyl-1H-1,2,4-triazol-5-v1)-5,6-dihydroimid-
azo|1,2-d|pyrido{4,3-f]{1,4]oxazepin-10-amine 261

A solution of 22 (90.0 mg, 0.272 mmol), tert-butyl 3-aminoazetidine-1-carboxylate (46.9 mg,
0.272 mmol}, palladium acetate (6.11 mg, 0.0272 mmeol), XPhos (13.0 mg, 0.0272 mmol), and
sodium-tert-butoxide (52.3 mg. 0.544 mmol) in 1,4-dioxane (1.530 mL, 19.2 mmol) was heated in
microwave at 115°C for 20min. The reaction was filtered through Celite® then rinsed with
EtOAc. The filtrate was washed with water and brine. The organic layer was dried Na;SOy, con-
centrated to give crude intermediate tert-butyl 3-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-di-
hydroimidazo[1.2-d]pyrido[4,3-f][ |.4]Joxazepin-10-ylamino)azetidine- 1 -carboxylate which was
dissolved m DCM (10.0 mL). TFA (0.419 mL, 5.44 mmol) was added and the rcaction was
stirred 3 hr. The reaction was concentrated and submitted rHPLC purification to give 261. MS:
(ESI+) = 367.2. "H NMR (500 MHz, DMSO) & 8.29 (s, 1H). 8.23 (s, 1H). 7.98 (s, 1H), 7.79 (s,
1H), 574 (dt, .J=13.1, 6.5 Hz, 2H), 4.73 - 4.60 (m, 3H), 4.58 - 451 (m, 2H), 443 (dd, ./ = 12.7,

2.9 Hz, 6H)

Example 262: 3-(2-(1-isopropyl-1H-1,2,4-triazol-5-yl)-5,6-dihvdroimidazo|1,2-d| pyvrido-
{4,3-f]{1,4]joxazepin-10-ylamino)propane-1,2-diol 262

A solution of 22 (90.0 mg, 0.272 mmol), (2,2-dimethyl-1.3-dioxolan-4-ylymethanamine (0.0353
mL., 0.272 mmol). palladium acetate (6.11 mg, 0.0272 mmol). XPhos (13.0 mg. 0.0272 mmol).
and sodium-tert-butoxide (52.3 mg, 0.544 mmol) in 1 4-dioxane {1.50 mL. 19.2 mmol) was
heated in microwave at 115°C for 20 min. The reaction was filtered through Celite#® then rinsed
with EtOAc. The filtrate was washed water, brine. The organic layer was dried Na,SO,, concen-
trated to give intermediate N-((2.2-dimethyl-1.3-dioxolan-4-ylymethyl}-2-( 1-isopropyl-1H-1,2 4-
triazol-3-y1}-5,6-dihydroimidazo[1.2-d]pyrido[4.3-f][ 1 .4Joxazepin-10-amine to which was added
4.00 M of hydrogen chloride in dioxanc (5.00 mL}). The rcaction was stirred 3 hr. The reaction
was concentrated and submitted HPLC purification to give 262. MS: (ESI+) = 386.2. "H NMR
(500 MHz, DMSO) & 7.99 (s. 1H). 7.92 (s, TH). 7.85 (s, 1H), 7.44 {5, 1H). 6.36 (5, 1H), 3.86 {dt.
J=13.2,6.6Hz, 1H), 478 (d. /= 4. & Hz. 1H), 4.6] — 4.46 (m. 3H), 4.46 — 4.33 (m, 2H). 3.64
(dd.J= 11.4.53 Hz, 1H). 3.47 -~ 3.34 (m, 3H), 3.21 = 3,10 (m. 1H)., 149 (d. J = 6.6 Hz, 6H)
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Example 263: 3-(2-(1-isopropvl-3-methyl-1H-1,2,4-triazol-5-y1)-5,6-dihvdrobenzo|f]-
imidazo[1,2-d}{1,4]oxazepin-10-yDpvridin-2(1H)-one 263

Following the procedure for 203, 10-(2-fluoropyridin-3-y1)-2-(1-isopropyl-3-methyl-1H-1.2,4-
triazol-5-y1)-5,6-dihydrobenzo[ flimidazo[1.2-d][1,4Joxazepine was prepared 0.756 g, 62%. 'H
NMR (500 MHz, DMSO) 8 8.73 (s, 1H), 824 (4. J=4.7, TH), 820 - 8.10 (m, 1H), 7.91 (s, 1H),
7.60(d, J=94, 1H), 7.55 - 7.45 (m, 1H), 7.20 (d. J = 8.5, 1H). 5.70 (dt, ] = 13.2, 6.6, 1H). 4.57
(s, 4H), 2.26 (s, 3H), 1.45(d, J = 6.6, 6H). MS (ESI(+)): m/z 405.2 (M+H)
10-(2-fluoropyridin-3-y1)-2-(1-isopropyl-3-methyi-1H-1,2.4-trazol-5-y1)-5,6-dihydrobenze-
[flimidazo[1.2-d][1.4Joxazepine was hvdrolyzed with HCl to give 263 (0.412 g, 70% vield). 'H
NMR (500 MHz. DMSO} 6 11.80 (s, 1H), 8.86 (d. J = 2.3, 1H), 7.88 (s, 1H), 7.66 (ddd, ] = 9.0,
7.7,2.2,2H), 7.37(d, J=5.0, 1H), 7.06 (d, J = 8.5, I1H), 6.31 (t. J= 6.6, 1H). 5.73 (dt, J = 13.2,
6.6, 1H), 4.61 - 4.47 (m, 4H), 2.25 (s, 3H), 1.45(d, J = 6.6, 6H). MS (ESI(+)): m/z 403.2
(M=H).

Example 265: 1-(4-(2-(1-isopropyi-1H-1,2 4-triazol-5-v1)-5,6-dihydrobenzo{flimidazo|1.2-
d}[1,4]oxazepin-9-yI)}-2-methvl-1H-imidazol-1-vI)-2-methvipropan-2-ol 265

1-(2-(tert-butyldimethylsilvloxy)-2-methylpropyl)-4-iodo-2-methyl-1H-imidazole was prepared
by reaction of 1-(4-iodo-2-methyl-1H-imidazol-1-yh)-2-methylpropan-2-ol. lundine, tert-butyldi-
methylsilyl trimethylsulfonate (TBSOTT) in DCM.

To a mixture of 1-(2-(tert-butyldimethylsilyloxy)-2-methylpropyl)-4-iodo-2-methyl-1H-imid-
azole {1.5 g, 3.8 mmol} in DCM (15 mL) was added ethylmagnesium bromide (1.9 mL, 3 mol/L,
5.7 mmol) at -78°C. The temperature of the mixture was allowed to warm up to about 10°C
slowly and cooled again. Trimethyitin chloride (6.5 ml, Imol/L, 6.5 mmol) was added dropwise
at -78°C. After the addition, the temperature was allowed 1o slowly warm up to RT. The reaction
mixture was pourcd into saturated NH;Cl solution, then extracted with DOM. The organic was
washed with water twice, dried over anhydrous Na,SO;, concentrated to give 0.44 ¢ of 1-(2-(tert-
butyldimethylsilyloxy)-2-methylpropyl)-2-methyl-4-(trimethylstannyh- 1 H-imidazole. Yield=
63%. "H NMR (CDCI3. 400 MHz): 8 7.04 (s, 1 H, ArH). 3.74 (5. 2 H), 2.43 (5. 3 H). 1.24 - 1.20
(m, 6 H), 0.88 (s, 9 H). 0.29 (s, 6 H). 0.03 (s, 8 H). LC-MS: myz= 375 [M~+H+]

To a mixture of 194 (300 mg. 0.8 mmol), Pd(PPhz)s (93 mg, 0.08 mmol). 1-(2-(tert-butyldi-
methylsilyloxy)-2-methylpropyl)-2-methyl-4-(trimethylstannyl)-1H-imidazole (690 mg. 1.6
mmol} in dioxane (2 mL} was bubbled with N, for about 2 min and then stirred at 120°C for 35

min under microwave wradition. Filtered, concentrated and purified by pre-TLC (pure EtOAc) to
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give 160 mg of 9-(1-(2-(tert-butyldimethylsilyloxy)-2-methylpropyl)-2-methyl- 1H-imidazol-4-
y1)-2-(1- isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydrobenzo{flimidazo[ 1,2-d][ 1 .4Joxazepine.
Yield= 46%. LC-MS: m/z= 548 [M+H]
9-(1-(2~(tert-Butyldimethylsilyloxy)-2-methylpropyl)-2-methyl- | H-imidazo1-4-y1}-2-( 1 -iso-
propyl-1H-1,2 4-triazol-3-yl)-5,6-dihydrobenzo[ f]imidazo[1,2-d][ 1 .4]Joxazepine (110 mg, 0.196
mmol) was dissolved in 5 mL of THF, tetrabutylammonium fluoride (102 mg, 0.392 mmol) was
added at 0°C. The temperature was allowed to warm up to RT slowly and stirred at RT for over
night. Concentrated, the residue was portioned with EtOAc-water to give 30 mg of 265, Yield=
36%. 'H NMR (CDCI3. 400 MHz): 68.4% (d..J = 8.0 Hz, 1 H), 7.87 (s. 1 H). 7.64 (s, 1 H). 7.51 -
747 (m, 2H), 7.26 (s, T HY, 6.03-599 (m, 1 H), 451 -4.43 (m. 4 H),3.85(s, 1 H), 2.47 (5, 3
H), 1.65 - 1.56 (m, 6 H), 1.28 - 1.26 (m, 6 H). LC-MS: m/z= 433 [M+H"]

Exampie 269: 3-(2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-5,6-dihydroimidazo{1,2-d|pyrido{4,3-
f]|1,4)oxazepin-10-yDpyridin-2(1H)-one 269

To a solution of 10-(2-fluoropyridin-3-y1}-2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydro-
imidazo{ 1.2-d]pyrido{4.3-f][1,4Joxazepine (0.087 g, 0.22 mmol) in 1,2-dimethoxyethanc (3.00
mL. 2%.9 mmol) was added 10% aqueous HCT (3 mL). The reaction was allowed to stir and heat
at 80°C overnight. The reaction was allowed to cool to RT and concentrated under reduced
pressure to give 269, analyzed by tHPLC. MS: (ESI+) = 390.2. 'H NMR (500 MHz, DMSO) 6
9.76 (s, IH). 8.45 - 839 (m. 2H). 8.04 (s, 1H). 7.93 (s, 1H). 7.47 (dd. J=6.1. 2.1 Hz, TH). 6.37
(t,J=06.7 Hz. 1H). 591 (dt, /= 13.3, 6.7 Hz, 2H), 5.91 (dt. /= 13.3. 6.7 Hz, 1H), 4.61 (dd,J =
13.1, 5.5 Hz, 4H), 1.52 (d. /= 6.6 Hz, 6H).

Example 270: 2-(5-(9-cvciopropyvi-5,6-dihvdrebenzo|fjimidazo{1,2-d}{1.4]oxazepin-2-vi}-3-
methyl-1H-1,2,4-triazol-1-vDpropan-1-0l 270

A microwave vial was charged with a solution of 2-[5-(8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-
benzo[clazulen-2-yl)-3-methyl-[ 1.2.4}triazol-1-yl}-propan-1-ol (0.140 ¢. 0.000346 mol) and
potassium phosphate (0.220 ¢. ¢.00104 mol) in THF (2.0 mL) and water (2.0 mL). The mixture
was thoroughly purged with N». 2-cyclopropyl-4.4,5,5-tetramethyl-1.3,2-dioxaborolane (0.189
mL, §.60104 mol) and Pd(PPh1}, (0.0400 ¢. 0.0000346 mol} were added and the vial was sealed
immediately. The reaction was heated in the microwave to 120°C for 20 min. The reaction was
diluted with DCM and filtered through Celite®. Saturated NH4Cl was added and the mixture was

extracted 3 times with DCM. The organic layers were combined, dricd with MgSO; and concen-
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trated. The crude was purified by reverse-phase HPLC to give 35 mg of 270 as a white solid.
MS(ESI+) 366.2. 'H NMR (500 MHz, DMSO) 8 8.26 (d, J = 8.3 Hz, 1H), 7.82 (s, 1H), 6.86 (dd,

J=84,1.7Hz 1H} 6.75(d, /=17 Hz, 1H), 5.73 - 5.57 (m, 1H), 4.85 (1, /= 5.4 Hz, 1H), 4.50-

4.43 (m, 4H), 3.76 (ddd. ./ = 10.7, 7.5, 6.0 Hz, 1H), 3.68-3.62 (m, 1H), 2.24 (s, 3H), 1.97 - 1.85
(m, 1H), 1.39 (d, J = 6.7 Hz, 3H), 1.02 - 0.93 (m. 2H), 0.75 ~ 0.67 (m, 2H)

Example 271: 2-(1-isopropyl-1H-1,2,4-triazol-5-y1}-9-(2-methyil-1 H-imidazol-5-y1)-5,6-
dihydrobenzolf]imidazo[1,2-d}{1,4Joxazepine 271

Following the procedure for 265, a mixture of 194 and a mixture of regioisomers 2-methyl-1-({2-
(trimcthylsilyDethoxy)ymethyl)-4-(trimethyl stannyl)-1H-imidazole and 2-methyl-1-((2-(tri-
methylsilyhethoxy)ymethyl)-5-(trimethylstannyl)-1 H-imidazole were reacted to give 9-(1-((2-
(tert-butyldimcthylsilyhethoxyymethyl)-2-methyl-1H-imidazol-4-y1)-2-( 1 -isopropyl- 1H-1,2 4~
triazol-5-yl)-5,6-dihydrobenzo|flimidazo[1,2-d][ 1 .4Joxazepine which was dissolved (360 mg,
0.71 mmol) in cthanol (3 mL). To the mixture was added HCl-methano! (3 mL, 4 mol/L) drop-
wisc at 0°C. 30 min latter, the temperature was allowed to warm up to 70°C and stirred for over
night. Concentrated, the residuce was basified with TEA, then purified by per-TLC to give 240
mg of 271. Yield = 91%. "H NMR (McOD, 400 MHz): 0 8.72 (s, I H), 8.60 (d,.J = 4.4 Hz, 1H),
19 (s, 1 ). 7.87 (s, L HY., 7.51 (d, J=2.0 Hz, 1 H), 746 (s, 1 H). 3.72-5.72 (m, 1 H), 4.65 -

376 [M+H ]

Example 272: 1-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-vl)-5,6-dihvdrobenzo|flimidazo|1,2-
d}{1.4{oxazepin-9-vI)-1-methyl-1H-imidazol-2-vI}-2-methyipropan-2-ol 272

To a mixturc of 194 (500 mg. 1.336 mmol) and 4,4.4'.4".5,5.5".5"-octamethyl-2,2"-bi(1,3,2-dioxa-
borolanc) (509 myg, 2.004 mmol) in dry DMF (4 mL) under nitrogen was added KOAc (393 mg,
4.01 mmolj and Pd(dppfiCl: (50 mg, 0.067 mmol). The reaction mixturc was hecated at 120°C for
20 min under microwave. Cooled to RT and concentrated, the crude product was purified by
column chromatography (hexanes / EtOAc = 3: 1~1: 2) to give 2-(1-isopropyl-1H-1,2.4-triazol-
5-y1)-9-(4.,4.5.5-tetramethyl-1.3,2-dioxaborolan-2-y1)-5.6-dihydrobenzo{ flimidazo[1,2-d]{ 1 .4]-
oxazepincas a yellow solid (275 mg. yield: 49 %). LCMS: (ESI, m/z) = 422 [M+H]

To a mixture of 2-(I-isopropyl-1H-1.2 4-triazol-3-y13-9-(4 4.5, 5-tetramethyl-1.3.2-dioxaborolan-
2-yh)-5.6-dihydrobenzo{{himidazo{1,2-d][ 1,4Joxazepme (200 mg, 0.48 mmol) and 1-(4-bromo-1-

methyl-1H-imidazol-2-ylj-2-methyl-propan-2-ol (166 mg. 0.71 mmol} in dry DMF (2 mL) under
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nitrogen was added CsF (180 mg, 1.19 mmol), Cul (9 mg, 0.048 mmol) and Pd(PPha)s (27 mg,
0.024 mmol). The rcaction mixture was heated at 130°C for 40 min under microwave. Cooled to
RT. the resulting mixture was poured into water and extracted with EtOAc. Dried organics over
sodium sulfate and purified by pre-HPLC to give 272 as a white solid (34.9 mg, vield: 16 %). 'H
NMR (DMSO-dg, 400 MHz) - d8.51 (s, TH), 7.90 (s, 1H), 7.86 (s, 1H), 7.23-7.11 (m, 3H), 5.93-
5.89 (m, 1H), 4.54-4.52 (m, 4H), 3.74-3.66 (m, 5H), 1.46 (dd, J= 6.4 Hz, 6H), 1.24(brs, 6H). MS:
(ESIL, m/z) = 448 [M~H]"

Example 274: N-tert-butyi-2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo-
{flimidazo[1,2-d}|[1,4]oxazepin-9-yD)piperidin-1-yl)acetamide 274

To a suspension of 66 (300 mg, 0.61 mmol) in THF (5 mL) was added potassium carbonate (295
mg, 2.13 mmol) and N-tert-butyl-2-chloro-acetamide (100 mg, 0.67 mmol). The mixture was
stirred for 5 days before being diluted with DCM and washed with water (2 x 30 mL). The
organic phase was dried (MgSO4) and concentrated in vacuo. The resultant residue was triturated
in dicthyl cther, affording 274 as a crcam solid (169 mg, 0.34 mmol. 56%). LCMS: Ry =312
min, [M+H]" =492, 'H NMR & (ppm) (DMSO-d.): 829 (1 H, d, J = 8.29 Hz), 7.86 (1 H, d, ] =
0.63 Hz), 7.85 (1 H.s), 7.15(1 H, s), 7.03 (1 H, dd, J =8.36, 1.77 Hz), 6.89 (1 H, d, J = 1.71 Hz),
5.90-5.80 (1 H, m), 4.48-441 (4H, m), 285 (2 H.d, J=11.24 Hz), 281 (2 H, 5), 2.20-2.09 (2 H,
m), 1.78-1.67 (2 H, m), 1.70-1.58 (2 H, m), 1.44 (6 H, d, ] = 6.60 Hz), 1.25 (9 H, 8). 1H obscured

by solvent.

Example 275: 2-(4-(2-(1-isopropyl-3-methvi-1H-1,2 4-triazol-5-v1)-5.6-dihydrobenzo|f}-

imidazo|1,2-d}[1,4]oxazepin-9-y)piperidin-1-yI)-N-methylacetamide 275

A suspension of 48 (1.2 ¢, 3.09 mmol), 4-(4.4,5,5-tetramethyl-[ 1.3,2]dioxaborolan-2-y1)-3.6-di-
hvdro-2H-pyridine-1-carboxylic acid tert-butyl ester (1.8 g 5.82 mmel), PdCLdppf. DCM (339
mg, 0.46 mmol) and potassium carbonate (1.9 g, 13.9 mmol) in DMF (10 mL) was degassed and
then heated at 90°C under an atmosphere of nitrogen for 1.5h. The cooled reaction mixture was
diluted with EtOAc and water, the aqucous extracted with EtOAc and combined organic cxtracts
dried (Na;SOy). filtered and concentrated in vacuo. The resultant residuc was subjected to flash
chromatography (510, gradient 0 to 100% EtOAc in cyclohexane, 1% TEA in final cluent) to
give 4-[2-(2-Isopropyl-5-methyl-2H-{ 1.2 4Jtriazol-3-yI}-4,5-dihvdro-6-0oxa-1.3a~diaza-benzofc]-
azulen-8-vl]-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester as a tan foam (1.5 ¢,
99%). LCMS: Ry = 3.77 min. [M+H] ™ = 491
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A solution of 4-[2-(2-isopropyl-5-methyl-2H-[1,2,4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-
benzo{clazulen-8-yl]-3,6-dihydro-2H-pyridine-I-carboxylic acid tert-butyl ester (1.5 ¢, 3.06
mmol) in IMS (15 mL) was degassed then treated with palladium on carbon (10 % palladium,
50% water, 450 mg) and the reaction mixture stirred at RT under an atmosphere of hydrogen for
I8 hr then at 40°C for & hr then RT for 18 hr. Further palladium on carbon was added (10%
palladium, 50% water, 450 mg) and stirring continued at 40°C for 8 hr before filtering through a
pad of Cclite® and removal of solvent ir vacuo. The resultant residuc was dissolved in
methanol (5 mL) and treated with 3M HC1 in methanol (10 mL) and stirred at RT for 1.5 hr
before concentrating in vacuo. The resultant residue was triturated in dicthyl ether to give 2-(2-
isopropyl-5-methyl-2H-[1.2.4 triazo}-3-y1)-8-piperidin-4-yl-4,5-dihydro-6-oxa-1,3a-diaza~
benzo{eazulene hydrochloride as a yellow solid (1.26g, 79%). "H NMR 400MHz (DMSO-d.) &:
9.03(2H.,5).837(1H,d, J=831Hz), 817 (1 H,s), 7.06 (1 H, dd, J = 8.37, 1.7 Hz), 6.92 (1 H,
d,J=1.7Hz),578 (1 H,m). 454 (4 H,d, J= 1719 Hz), 3.35 (2 H.d, ] = 12.43 Hz), 298 (2 H,
m), 2.87 (1 H, m), 2.38 (2 H. 5), 2.08-1.78 (4 H, m). 1.49 (6 H, d, J = 6.57 Hz)

To a suspension of 2-(2-isopropyl-5-methyl-2H-[1,2 4}triazol-3-yD)-8-piperidin-4-yl-4,5-dihydro-
6-oxa-1,3ua-diaza-benzofclazulene hydrochloride (150 mg, 0.35 mmol) was added TEA (107 pL,
0.77 mmolj followed by 2-chloro-N-methyl-acctamide (41 mg, 0.38 mmeol). The resultant
mixture was stirred overnight before the addition of tetrabutylammonium iodide (13 mg, 0.04
mmol) and the reaction stirred for 24 hr. The mixture was washed with water then extracted with
10% MeOH in DCM (x 5). The combined organic layers were dried (MgSQOu), concentrated in
vacuo and purified by flash column chromatography (S10,, gradient 0-10% MeOH in DCM)
twice to afford 275 (23 mg, 0.05 mmol, 14%). LCMS: Ry = 2.63 min, [M~H] = 464. '"H NMR

m), 285(3 H,d. J =498 Hz). 2.56-2.48 (1 H, m), 2.39 (3 H, 5}, 2.33 (2 H, s}, 1L.87 (2 H, s}, 1.78
(2 H. sy, 134 (6 H. d. J = 6.65 Hz). NH not observed.

Alternatively, to a suspension of 66 (300 mg, 0.61 mmol) in THF (5 mL) was added TEA (291
ub, 2.10 mmol) and 2-bromo-N-methyl-acetamide (102 mg. 0.67 mmol). The mixture was

stirred for 2 hr before the addition of potassium carbonate (169 mg. 1.22 mmol) then for a further
2 hr. The reaction was difuted with DOCM and washed with water (2 x 20 mL), dried (MgSOy)
and concentrated in vacuo. The resultant residuc was triturated with diethyl ether giving 278 as a
cream solid (156 mg, 0.35 mmol, 57%). LCMS: Ry = 2.62 min, [M+H] = 450. 'H NMR §
(ppmYDMSO-d.): 8.29 (1 H. d. ] = 8.27 Hz), 7.86 (1 H. 8). 7.85 (1 H. ). 7.66 (1 H. 5), 7.02 (1 H,



WO 2611/036280 PCT/EP2010/064208
-287-

dd. J=18.33, .76 Hz), 6.88 (1 H,d, J = 1.71 Hz), 5.89-5.79 (1 H. m), 4.49-4.42 (4 H, m), 2.88 (2
H,s) 2842 H, d, J=1090Hz), 259 (3 H.d,]=4.73 Hz), 2.13 (2 H, s}, 1.77-1.67 (4 H, m),
1.44 (6 H, d,J = 6.60 Hz). IH obscured by solvent

Example 276: N-ethvl-2-(4-(2-(1-isopropy}-3-methvi-1H-1,2 4-triazol-5-v1)-5,6-dihydro-
benzo|{flimidazo[1,2-d}|1,4]oxazepin-9-vl)piperidin-1-yl)acetamide 276

To a suspension of 2-(2-isopropyl-5 methyl-2H-{1.2,4}triazo - 3-y1)-8-piperidin-4-yi-4, 5-dihydro-
6-oxa-1,3a-diaza-benzo[elazulene hydrochloride (130 mg, 0.35 mmol) in DCM (2 mL) was
added TEA (107 ul. 0.77 mmol}. The resultant mixture was stirred for 10 min before the addi-
tion of 2-chloro-N-cthyl-acetamide (46 mg, 0.38 mmol) and tetrabutylammonium iodide (13 mg,
0.04 mmol). The reaction was stirred at RT for 4 days before the reaction was washed with
sodium hydrogen carbonate solution (sat. aq.}. The aqueous phase was extracted with 10%
MeOH in DCM (x 3) and the combined organic layers dried (Na;SQOy) then concentrated in
vacuo. The resultant residue was purified by flash columm chromatography (S10,, gradient 0-
10% McOH in DCM) affording 276 (91 mg, 0.19 mmol, 55%). LCMS: Ry = 2.75 min, [M~H]
=478 "HNMR & (ppm)}{CDCls): 843 (1 H, d, J = 829 Hz), 7.59 (1 H, s}, 7.16 (1 H, s), 7.00 (1
H, dd. J =834, 1.81 Hz), 6.88 (1 H, d. J = 1.76 Hz), 5.91-5.80 (1 H. m), 4.48-4.44 (2 H, m),
4.42-4.37 (2 H, m), 3.37-3.26 (2 H, m), 3.06-2.88 (4 H, m), 2.57-2.47 (1 H,m), 238 (3 H. &),
230(2H.s), 187 (2H. d.J= 1274 Hz), 1.76 (2H.s), 154 (6 H,d. J = 6.65 Hz), .15 (3H. t.J
=7.26 Hz).

Example 277: N-isopropy}-2-(4-(2-(1-isopropvl-3-methyvl-1H-1,2 4-triazol-S-v1)-5,6-di-
hvdrobenzo{flimidazo|1,2-d}}1,4joxazepin-9-vDpiperidin-1-viacetamide 277

~

To a suspension of 2-(2-isopropyl-5-methyl-2H-[ 1.2 4 triazo-3-y])-8-piperidin-4-yl-4,5-dihvdro-
6-oxa-1,3a-diaza-benzolclazulenc hydrochlonide (130 mg, 0.33 mmol) in DCM (2 mL) was
added TEA (107 pL. 0.77 mmol). The resultant mixture was stirred for 10 min before the addi-
tion of 2-chloro-N-isopropyl-acctamide (52 mg, 0.38 mmol) and tetrabutylammonium iodide (13
mg, 0.04 mmol). The rcaction was stirred at RT for 4 days before the reaction was washed with
sodium hydrogen carbonate solution (sat. aq.). The aqueous phase was extracted with 10%
MeOH in DCM (x 3) and the combined organic layers dried (Na;SOy) then concentrated in
vacito. The resultant residue was purified by flash column chromatography (Si0-, gradient 0-
10% McOH in DCM) affording 277 (88 mg, 0.1% mmol, 51%). LCMS: Ry = 2.85 min, [M+H]

= 497 TH NMR & (ppm)CDCL): 8.43 (1 H, d, J = 829 Hz). 7.59 (1 H, s), 7.01 (1 H. dd, J = 8.34,
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1.82 Hz), 6.97 (1 H.s), 6.89 (1 H.d. J = 1.76 Hz), 5.92-5.82 (1 H, m), 4.48-4.44 (2 H, m), 4.42-
438 (2H, m), 4.13-4.02 (1 H.m), 3.10-2.85 (4 H, m), 2.58-2.46 (1 H, m), 2.38 (3 H, ), 2.35-
220(2H, m), 1.94-1.84 2 H. 5, 1.8I-168 (2 H, m), 1.534(6 H,d. J=6.64 Hz), 1.16 (6 H.d. ] =
6.55 Hz)

Example 278: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihvdrobenzo{f]imidazo-
{1,2-d}|1,4]oxazepin-9-yl)piperidin-1-yI)-N,N-dimethylacetamide 278

To a suspension of 66 (300 mg, 0.61 mmol) in THF (5 mL) was added potassium carbonate (295
mg. 2.13 mmol) and 2-chloro-N.N-dimethyl-acctamide (82 mg, 0.67 mmol). The reaction was
stirred for 4 hr before being diluted with DCM and the mixture washed with water (2 x 30 mL),
dried (MgSQOy) and concentrated /n vacuo. The resultant residue was purified by flash column
chromatography (S10,, gradient 0-5% MeOH in DCM). The resultant material was triturated
with dicthyl ether then petroleum cther to give 278 as a white solid (85 mg, 0.17 mmol, 29%).
LCMS: Ry = 2.72 min, [M+H]" = 464. '"H NMR & (ppm)}DMSO-d.): K28 (1 H, d, J = .29 Hz).
786 (1 H. d. J=064 Hz), 785 (1 H.5), 7.01 (1 H.dd. J =833, [.78 Hz), 6.86 (1 H. d. J = 1.73
Hz), 5.89-3.79 (1 H. m), 4.48-441 (4 H. m), 3.10(2 H.s). 3.00 (3 H, 8. 28 (2 H.d. J = 10.79
Hzy, 277 (3 Hos) 211 (2 H. dd = 1235, 1020 H2), 171 (2 H. d, J= 1252 Hz), 1.61 (2 H. td,
J=12.15,3.73 Hz), 1.44 (6 H, d. J = 6.60 Hz). 1H obscured by solvent.

Alternatively, a solution of 94 (66 mg, 0.12 mmol), in DCM (1 mL), methanol (1 mL) and TEA
(0.07 mL) was treated with N N-dimethyl-2-chloroacetamide (17 mg, 0.14 mmol) and TBAI (5
mg) and then stirred at RT for 48h then 30°C for 18 hr. The reaction mixture was concentrated
in vacuo and the residue partitioned between DCM and water, The aqueous layer was extracted
three times with DCM the 10% methanol in DCM, the combined organic extracts dricd using a
phase separation cartridge before being concentrated in vacuo. The resultant residue was
subjected to flash chromatography (SiO,. gradient 6 to 10% methanol in DCM) to give 278 as a
white solid (34 mg. 61%). LCMS: RT = 2.26 mim, [M+H]+ 465. 'H NMR 400MHz (DMSO-d6)
5:9.43 (1 H.s), 7.96 (1 H, 83, 7.92 (1 H 83 6.91 (1 H, $), 5.91-3.90 (1 H, m}., 4.60-4.5% (4 H, m).
3152 H,$),3.06(3H, ), 2932 H,dJ=11.06Hz),2.82 (3 H,s). 2.63(1 H, m),2.15-2.14(2
H, m), 1.82-1.69 (4 H, m), 1.50 (6 H, d. ] = 6.60 Hz)

Example 2806: 2-(1-isopropyvl-1H-1.2,4-triazol-5-vl)-4,5-dihvdrobenzo|b}|1,2 4}triazelof1.5-
djf1.4joxazepine 88 (compound 280 in Tabie 1)
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To ammde 87 (0.0485 ¢, 0.211 mmol) in tolucne (1.68 mL, 15.8 mmol; ) was added 1,1-dimeth-
oxy-N N-dimethylmethanamine (0.158 mL, 1.19 mmol), and the mixture was heated in a scaled
flask to 102°C for 2 hr while stirring (Scheme 18). Next, the rcaction mixture was cooled and
concentrated to dryness, and isopropythydrazine hydrochloride (0.0396 g, 0.358 mmol) and
acctic acid (0.934 ml, 16.4 mmol} were added and the reaction was sealed and heated to 102°C
overnight while stirring. Then, the reaction was concentrated to dryness and taken up i DMF,
and preparative HPLC (acetonitrile / water) gave triazole 88 in 42% vield. "H NMR (500 MHz,
CDCL) 6 8.23(d. J=R2 Hz IH), 8.02 (s, 1H), 7.30 (dd, J=15.6, 7.8 Hz. 2H), 7.23 (d, ./ = 7.4

Mz, 2H), 1.60 (d, ./ = 6.6 Hz, 6H). LRMS m/z Calcd. for Ci2H16NgO: 296.13856, found: 297.1
[M=11].

Example 281: 10-fluoro-2-(1-isopropvi-3-methvl-1H-1.2 4-triazol-5-y1)-5,6-dihvdro-
benzo|flimidazo}1,2-d][1,4joxazepine 281

90 (0.2 g, 0.81 mmol), dimethylacctamide-dimethyacetal (0.36 mL, 2.4 mmol), and tolucne (10
ml., 90 mmol} were combined in a round bottom flask with a vigrcux condensation column
acetic acid and 1sopropylhydrazine hydrochloride (0.11 g. 0.97 mmel) was added and heated at
95°C with a vigreux condensation column attached for four hr. Complete reaction by LCMS.

Concentrated in vacuo and purified by HPLC to give 281 (67.7 mg, 26% yield. M=1 328.1)

Example 282: 9-(1,2-dimethvl-1H-imidazo}-4-v1)-2-(1-isoprepyl-1H-1,2 4-triazol-5-v1)-5,6-
dihvdrobenzo|flimidazo|1.2-d]{1.4]oxazepine 282

To a 100 mL round bottom flask charged with NaH (12 mg, 0.5 mmol) was added DMF (6 mL)
dropwise, followed by 271 (100 mg. 0.25 mmol). After stirring for about 1 hr, iodomethane (48
mg. 0.33 mmol) was added dropwise at 0°C in THF. Then the mixture was allowed to warm up
to RT slowly and stirred for 2 hr. The reaction mixture was pourcd into water, extracted with
EtOAc, the organic phase was dried over anhydrous Na:SQO,, concentrated, then purified by pre-
LC (EtOAc) to give 50 mg (52 % Yield) of 282. "H NMR (CDCI3, 400 MHz): 68.48 (d,./=80
Hz, | H). 7.87 (s, 1 H). 7.64 (s, | H), 748 = 7.44 (m. 2 H). 7.14 (s. 1 H). 6.04-5.98(m, 1 H),
4.51-443 (m, 4 H). 3.62 (s, 3H), 2.45(s. 3 H L1600 (d. /= 6.8 Hz. 6 H). and 15 mg (16 % yicld)

of the regioisomer 9-(1,2-dimethyl-1H-imidazol-5-y1)-2-(1-isopropyl-1H-1.2,4-triazo}-5-y1)-5.6-

dihydrobenzo[flimidazo[1.2-d][1.4Joxazepine 291 'H NMR (CDCI3, 400 MHz): 6857 (d, J =



LA

t2
th

WO 2011/036280 PCT/EP2616/064208
-290-

8.0Hz 1 H), 7.87 (s, 1 H), 7.87 (s, | H), 7.69 (s, 1 H). 7.16 (d, J= 6.8 Hz, 1 H), 7.06-7.04 (m,
2H). 6.02-5.96 (m. 1 H). 4.54 - 4.52 (m, 2 H). 4.48-4.47 (m, 2 H). 3.59 (s, 3H). 2.46(s, 3 H ).1.60
(d.J = 6.8 Hz, 6 H). LC-MS: m/z= 3%9 [M+H'].

Example 285: 2-(4-(2-(1,3-dimethvl-1H-1,2,4-triazol-5-y1)-5,6-dihvdrobenzo| flimidazo|1,2-
dj{1.,4Joxazepin-9-yl)-1H-pyrazol-1-yl)ethanol 285

51 was reacted with dimethylacetamide-dimethylacetal in toluene, followed by dissolution in
acctic acid and treatment with methylhydrazine hydrochloride to give 8-bromo-2-(2,5-dimethyl-
2H-{1,2.4]triazol-3-y1)-4,5-dihydro-6-oxa-1.3a-diaza-benzo[eJazulene. MS(ESI+) 360.0/362.0
To a microwave vial was added 8-bromo-2-(2,5-dimethyl-2H-{1,2.4]triazol-3-y1)-4,5-dihydro-6-
oxa-1.3a-diaza-benzo[cjazulenc (0.150 g, 0.000416 mol) and potassium acetate (0.123 g,
0.00125 mol) in acetonitrile (2.0 mL) and water (2.0 mL). The solution was thoroughly purged
with Na. 1-[2-(Tetrahydropyran-2-yloxy)-cthyl]-4-(4.4.5,5-tctramethyl-[ 1.3,2]dioxaborolan-2-
yh-1H-pyrazole (0.148 g, 0.000458 mol) and Pd(PPhz), (0.0481 g, 0.0000416 mol) were added
and the vial was immcdiately scaled. The reaction was heated in the microwave to 140°C for 20
min. The mixture was partitioned between saturated NH4Cland DCM and extracted 3 times
with DCM. The organic phases were combined, dried with MgSOu, and concentrated. The crude
was dissolved in DCM (5.0 mL) and hydrogen chioride (0.00125 mol, 4N in dioxane, 0.31 mL)
was added dropwise. The reaction was stirred at RT for 1 hr. The mixture was concentrated and
partitioned between saturated sodium bicarbonate and DCM and extracted 3 times with DCM.
Maost of the product precipitated in the aqueous phase - the mixture was filtered and submitted to
reverse-phase HPLC, then recrystallized in EtOH/MeOH to afford 24 mg 285 as a white solid.
MS(ESI+) 392.2. "H NMR (500 MHz, DMSO)  8.40 (d, J = 8.4 Hz, 1H), 8.22 (s, 1H), 7.94 (s,

1H), 4.54-4 48 (m, 4H). 4.21 (s, 3H), 4.16 (t.J = 5.7 Hz, 2H), 3.77 (q, ./ = 5.6 Hz, 2H), 2.24 (s,
3H)

Example 286: 2-(1-isopropyl-1H-1,2 4-triazol-5-v1}-9-(1-(2-methexvethvljpiperidin-4-vi)-
%,6-dihvdrobenzo|flimidazo[1.2-d][1.4]oxazepine 286

To a solution of 66 (300 mg, 0.61 mmol) in DMF (3.5 mL) were added potassium carbonate
{290 mg, 2.10 mmol) and l-bromo-2-methoxy-cthane (93 my, 0.67 mmol). The resultant
reaction mixture was stirred at 60°C for 4 hr before being cooled to RT and diluted with DCM.

The mixture was washed sequentially with sodium hydrogen carbonate solution (sat. aq.), water
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and brine then dried (MgSO.) and concentrated in vacuo. The resultant residue was purified by
flash column chromatography (Si10,, gradient 0-8% McOH in DCM) and triturated with
petroleum ether to afford 286 as a white sohid (127 mg, 0.29 mmol, 48%). LCMS: Ry =3.02

min, [M+H] =437 "HNMR & (ppm)(DMSO-d.): 828 (1 H,d, J =828 Hz), 7.86 (1 H,d, ] =

H, m), 445 (4 H, m),3.40 (2 H, . J =589 Hz), 3.20 (3 H,s). 2.93(2H,d, J= 11.11 Hz), 2.01 (2
H,dd.J=1241,1021 Hz), 1.70(2H,d, J = 1252 Hz), 1 538 (2 H, ddd, } =24 42, 12.21, 3.61
Hz), 1.44 (6 H, d. J = 6.60 Hz). 3H obscured by solvent.

Exampie 287: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-dihvdrobenzo!f]imidazo|1,2-
di}{1,4}oxazepin-9-vh)piperidin-1-yl)-2-methylpropanamide 287

To 2-{4-[2-(2-isopropyl-2H-{1.2,4]triazol-3-y)-4.5-dihvdro-6-oxa-1.3a-diaza-benzo[ e Jazulen-8-
yl]-piperidin-1-yl}-2-methyl-propionitrile (312 mg, 0.70 mmol) was added concentrated sulfuric
acid (3.5 mL). The resultant mixture was stirred for 3.5 hr at RT before being poured onto ice
and basified with sodium carbonate. The aqueous mixture was extracted with 10% MeOH in
DCM (x 3). The combined organic layers were dried (Na2SO4) and concentrated in vacuo. The
resultant residue was purified by flash column chromatography (Si0,, gradient 0-10% McOH in
DCMY, then triturated with diethy! ether (x 3), to afford 287 (196 mg, 0.42 mmol, 60%). LCMS:
Ry =2.67 min, [M+H] = 464. '"H NMR & (ppm)(DMSO-d.): 827 (1 H, d, ] =8.27 Hz), 7.86 (1
H.d, J=0.63 Hz), 785 (1 H, s), 7.17 (1 H, d. J = 3.55 Hz), 7.03 (1 H. dd, ] = .34, 1.74 Hz),
6.91-6.89 (2 H, mj, 5.89-5.79 (1 H, m}, 4.48-441 (4 H, m), 2.80 (2 H, d, }] = 10.82 Hz), 2.17-
2.09 (2 H, mj, 1.77-1.60 (4 H. m), 1.44 (6 H, d. J = 6.60 Hz), 1.05 (6 H, s). 1H obscured by

solvent,

Example 288: 2-(4-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-v1)-5,6-dihvdrobenzo|f]-
imidazo[1,2-d}]1,4}oxazepin-9-vhpiperidin-1-vljethanol 288

To a suspension of 2-(2-isopropyl-5-methyl-2H-[ 1.2 4]triazol-3-v1)-8-piperidin-4-yl-4,5-dihydro-
6-oxa-1.3a-diaza-benzofe]azulene hydrochloride (100 mg, 0.23 mmoly in DMF (2 mL) was
added sodium phosphate dibasic (107 mg, 0.75 mmol), TEA (2 drops) and 2-(2-bromo-cthoxy)-
tetrahydropyran (38 pL, 0.25 mmol). The resultant mixture was stirred overnight at RT before a
further addition of TEA (100 uL} was made. The reaction was stirred at 50°C for 5 hr then
allowed to stand at RT over the weekend. The reaction was heated to 50°C and stirred overnight

before the addition of 2-(2-bromo-cthoxy)-tetrahvdropyran (38 ul, 0.25 mmol) and potassium



WO 2011/636280 PCT/EP2010/064208
-292-

iodide (10 mg, 0.06 mmol) then stirred overnight at 55°C. The solution was cooled and loaded
onto a SCX-2 cartridge, washed with MecOH then eluted with 2M NH; in McOH. The resultant
residue was purified by flash column chromatography (Si0», gradient 0-10% MeQH in DCM)
this gave 288 (31 mg, 0.07 mmol, 31%). LCMS: Ry = 2.59 min, [M+H] 437. '"H NMR §

H, d,J = 1.78 Hz), 5.93-5.83 (1 H, m), 4.46-4.43 (2 H. m), 4.41-4.37 (2 H, m), 3.70 (2 H, t, ] =
519Hz).3.17 (2 H. d.J=11.24 H2). 2.68 (2 H, t.J = 5.17 Hz), 2.62-2.50 (1 H, m), 2.38 (3 H, 5),
2.36-2.27 (2 H, m), 2.05-1.85 (4 H, m), 1.54 (6 H, d, ) = 6.65 Hz). OH not obscrved

Example 289: 2-(4-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo| f}-
imidazo(1,2-d}|{1,4]oxazepin-9-y)piperidin-1-y1)-2-methylpropanamide 289

To 2-{4-[2-(2-1sopropyl-S-methyl-2H-[ 1,2 4}triazol-3~-y1)-4,5-dihydro-6-0xa- 1, 3a-diaza-benzo-
[elazulen-&-vI]-piperidin- 1 -yl}-2-methyl-propionitrile (140mg, 0.31 mmol) was added concen-
trated sulfuric acid (1.75 mL). The mixture was stirred at RT for 3.5 hr before the reaction was
diluted with ice and neutralised with sodum carbonate. The agucous mixture was extracted with
10% MeOH m DCM (x 5} before the organic phase was dried (MgSO4) and concentrated in
vacuo. The resultant residue was purified by flash column chromatography (810, gradient 0-
10% McOH in DCM). The material was triturated with diethyl cther before being purified by
reverse phase HPLC (C1&, gradient 20-70% MceOH/0.1% formic acid in water/0.1% formic acid).
The resultant residue was taken up into MeOH (1.2 mL) and treated with 0.2 M HCl in dicthyl
cther. The solution was concentrated in vacuo affording 289 (14 mg, 0.03 mmol, 9%). LCMS:
Rt =2.65 min, [M+H] =478 "H NMR & (ppmyDMSO-d ): 9.50 (1 H, m), 833 (I H.d. J =

829 Hz), 7.97 (1 H, s}, 7.93 (1 H.s). 7.86 (1 H, $). 7.02 (1 H. dd, J = &.36, 1.75 Hz), 6.87 (1 H. d,
J=1.71 Hz), 578571 (1 H. m), 450-4.44 (4 H. m), 3.19-3.04 (2 H, m), 2.91-2.80 (1 H, m},
225(3H. 812122 H. dJ=1349H2). 198 (2H, d. J=1334 Hz), 1.51 (6 H.5). 143 (6 H. d.

J = 6.59 Hz). 2H obscured by solvent.

Example 292: 1-(4-(2-(1-isopropy}-1H-1,2,4-triazo}-5-v1)-5,6-dihvdrobenzo[flimidazo[1.2-
d}{1.4}oxazepin-9-yvl)piperidin-1-yl)-2-methvipropan-2-ol 292

To a stirred suspension of 2-(2-isopropyl-2H-[1.2 4]triazol-3-y)-8-piperidin-4-yl-4.5-dihydro-6-
oxa-1,3g-diaza-benzoclazulenc trifluoro acetate (300 mg. 0.61 mmol) in THF (& mL) was added
lithium perchlorate (65 mg, 0.61 mmol) and DIPEA (0.21 mL, 1.21 mmol) followed by 1.2-

cpoxy-2-methylpropane (0.54 mL., 0.81 mmol) and the mixture stirred at RT for 5 hr before the
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addition of water (2.5 mL}. After stirring for a further 18 hr then DIPEA (6.16 mL. 0.92 mmol}
added and the mixture heated at 45°C for 5 hr then at RT for 72 hy. The reaction mixture was
diluted with DCM and washed with water before being dried (MgSQy), filtered and concentrated
in vacuo. The resultant residue was subjected to flash chromatography (S10;, preconditioned
with 25% TEA m DCM. gradient 0 to 5% methanol in DCM) then freeze dried from
methanol/water and triturated in petroleum cther to give 292 as a cream solid (92 mg, 34%).
LCMS: RT = 2.76 min, [M+H]+ =451, '"H NMR 400MHz (DMSO-d )Y &: 832 (1 H, 4,1 =K 28
Hz), 790 (2 H, d. J = 2.80 Hz), 7.05 (1 H. dd, J = &35, 1.77 Hz), 6.90 (1 H. d. J = 1.70 Hz),
727448 (14, m), 4490 (A H. q. J =587 H2). 403 (1 H,8), 3.04(2H,d J=1080Hz), 2.46
(1 H.8),223(4H,s), L70(4 H,5), 148(6 H,d. J=6.59Hz), 1.1I0(6H,s)

Example 293: 2-(4-2-(1-isopropyl-1H-1,2 4-triazol-5-yI)-5,6-dihvdrobenzo|f]imidazo[1,2-
d}{1,4]oxazepin-9-yhpiperidin-1-vl)ethanol 293

To a stirred suspension of 2-(2-isopropyl-2H-{ 1.2 4)triazol-3-y1)-8-piperidin-4-yl-4,5-dihydro-6-
oxa-1,3a-diaza-benzo{ejazulene trifluoro acetate (300 mg, 0.61 mmol) in DMF (3.5 mL) was
added potassium carbonate (290 mg, 2.1 mmol) and 2-(2-bromocthoxyjtetrahvdro-2H-pyran and
the mixture heated at 60°C for 18 hr before being diluted with DCM. The resultant solution was
washed with saturated aqueous sodium hydrogen carbonate, water and then brine before being
dried (MgSQO4). filtered and concentrated in vacuo. The resultant residue was subjected to flash
chromatography (S10,, gradient 0 to 8% methanol in DCM) to give 2-(2-1sopropyl-2H-[ 1,2 4]tri-
azol-3-y1)-8-{ 1-[2-(tetrahydropyran-2-yloxy)-ethyl]-piperidin-4-yl} -4,5-dihydro-6-oxa-1.3a-
diaza-benzofclazulenc as a cream solid (147 mg, 48%). 1H NMR 400MHz (CDCI3) &: 8.44 (1 H,
d, J =829 Hz), 7.87 (1 H, s). 7.63 (1 H.s), 7.04 (1 H. dd. J = 8.33, 1.81 Hz), 6.92(1 H. d, J =
1.75 Hz), 6.01-6.00 (1 H, m), 4.63 (1 H. t. J = 3.54 Hz). 4.46-4.45 (4 H, m). 3.92-3.91 (2 H. m).
363 (T H. m), 357349 (T H.m), 3152 H.omy, 273 (2 H, m), 2.53 (1 H.m), 2.25 (2 H. m),
P87 (3 H.m), 1.73-1.69 (3 H, m), 1.60 (& H, m).

A solution of 2-(2-1sopropyl-2H-{1.2.4]triazol-3-y1)-8- { [ -[2-(tetrahydropyran-2-vloxy)-cthyl]-
piperidin-4-yl}-4,5-dihydro-6-oxa-1.3a-diaza-benzo{elazulene (371 mg, 0.73 mmol) in methanol
(3.5 mL)y was trecated with 4N HC1 in dioxane (3.5 mL) and the mixture stirred for 45 min before
being concenirated in vacuo. The resultant residuc was re subjected to the reaction conditions as
before and stirred for 1 hr at RT before being concentrated in vacuo. The resultant residue was
partitioned between DCM/ saturated aqueous sodium hydrogen carbonate. the aqueous extracted

twice with DCM and the combined organic extracts washed with brine and then dried (Na,SO;4).
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filtered and concentrated in vacuo. The resultant residue was subjected to flash chromatography
(Si0», column preconditioned with 1% TEA in DCM, gradient 0 to 7% methanol in DCM) to
give 293 as a vellow foam (94 mg. 30%). LCMS: RT = 2.61 min, [M+H1+ =423, "H NMR
400MHz (DMSO-d ) 8: 832 (1 H, d, J = 828 Hz), 7.89 (2 H, d, ] = 1.96 Hz), 7.05 (1 H, dd,J =
831,176 Hzy, 6. 89 (1 H.d, J=1.71 Hz), 588587 (1 H, m), 449 (4 H,q.J =591 Hz),3.53(2
H.ot, J=721Hz),3.03(2H,d J=11.27Hz), 252 (3H. m), 2.16 (2 H,t.J=11.38 Hz), 1.76 (2
H.dI=1261Hz, 167T2H d. J=1275Hz} 147 (6 H,d, I =660 Hz)

Example 294: 2-(1-isopropvl-1H-1,2,4-triazeol-5-vI}-9-(tetrahvdro-2H-pyran-4-y1)-5,6-di-
hvdrebenzo{fiimidazo{1,2-d]{1.4]exazepine 294

A mixture of trifluoro-methanesulfonic acid 3.6-dthydro-2H-pyran-4-yl ester (125 mg, 0.54
mmol), &-(5.,5-dimethyl-[1.3,2]dioxaborinan-2-yl)-2-(2-isopropyl-2H-[1.2 4}triazol-3-y1)-4.5-di-
hydro-6-oxa-1,3a-diaza-benzo[clazulene (200 mg, 0.491 mmol), PdCLdpp{DCM (41 mg. 0.05
mmol, 10 mol%), cesium carbonate (400 mg, 1.23 mmol), DME (2 mL) and water (0.2 mL) was
heated at X0°C for 90 min. The cooled reaction mixture was diluted with DCM. filtered and con-
centrated m vacuo. The resultant residuc was subjected to flash chromatography (810, gradient
0 to 100% EtOAc in cyclohexane) to give 8-(3.6-dihydro-2H-pyran-4-y1)-2-(2-isopropyl-2H-
[1.2.4}triazol-3-y1)-4.5-dihydro-6-oxa-1.3a-diaza-benzofelazulene (73 mg, 39%). LOCMS RT=
4.36, [M+H}+=378.

A mixture of 8-(3.6=dihydro-2H-pyran-4-yl)-2-(2-isopropyl-2H-[ 1,2 4]triazol-3~yl}-4,5-dihydro-
6-oxa-1.3a-diaza-benzo[c]azulene (73 mg, 0.19 mmol}, 20% palladium hydroxide on carbon (50
mg) and EtOAc (10 mL) was degassed then stirred at RT for 72 hr under an atmosphere of
hydrogen. The reaction mixture was filtered. the filtrate concentrated in vacuo and the residuc
triturated in cyclohexane to give 294 as a white solid (51 mg, 71%). LCMS: RT = 4.30 min,
[M~H}+ =380 'H NMR 400MHz (DMSO-d.) 6: 834 (1 H,d, J =829 Hz), 791 (2 H,d, ] =
1.36 Hz), 7.08 (1 H. dd, J = 8.34, 1.79 Hz), 6.92 (1 H. d. J = 1.73 Hz). 5.90-5.89 (1 H, m), 4.50
(4H.q.J=558Hz).3.96-3.95(2H, m), 3.44 2 H.td. J= 11.21. 3.0} Hz). 2.77-2.76 (1 H, m),
1.73-1.66 (4 H, m), 1.49 (6 H. d. ] = 6.60 Hz)

Example 295: Methyvl 2-(2-ethoxyphenyh)-5,6-dihvdrobenzo{flimidazo|1,2-d]{ 1 .4]oxazepine-

9-carboxviate 295

40 (80 mg, 1 cq). 2-ethoxyphenylboronic acid (66 mg, 1.75 eq). and tetrakis(triphenylphos-

phine)palladium (10 mg, 0.05 eq), in 1.0 M aqueous sodium carbonate (1.0 mL) and acetonitrile
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(1.0 mL) were heated to 140°°C for 10 min in a scaled microwave reactor. The crude reaction
mixture was concentrated and purified using reverse phase HPLC to yield 295 (9 mg). ESI-MS
365.1 (M)’

Exampie 296: Methyl 2-(3-isopropviphenyl)-5,6-dihvdrobenzo(flimidazo{1.2-d]{1.4]ox-

azepine-9-carboxylate 296

40 (80 mg, 1 eq), 3-isopropylphenyiboronic acid (65 me, 1.75 eg) «
phine)palladium (10 mg, 0.05 eq), in 1.0 M aqueous sodium carbonate (1.0 mL) and acectonitrile
(1.0 mL) were heated to 140°C for 10 min in a sealed microwave reactor. The crude reaction

mixturc was concentrated and purificd using reverse phase HPLC to yield 296 (4 mg). ESI-MS:

363.1 (M)

Example 297: methyl 2-(2-ethylphenyi)-5,6-dihvdrobenzo{flimidazo{1,2-d}[1,4]oxazepine-9-

carboxviate 297

40 (80 mg, 1 cq), 2-cthylphenylboronic acid (60 mg, 1.75 eq), and tetrakis(triphenylphosphine)-
palladium (10 mg, 0.05 eg), in 1.0 M aqucous sodium carbonate (1.0 mL) and acetonitrile (1.0
ml.} were heated to 140°C for 10 min in a scaled microwave reactor. The crude reaction mixture
was concentrated and purified using reverse phase HPLC to yield 297 (11 mg). ESI-MS:
349.1(My

Example 298: methyl 2-(2-isopropylphenyl}-5,6-dihvdrobenzo{fjimidazo|1,2-d]{1,4] ox-

azepine-9-carboxylate 298

40 (80 mg. 1 cq). 2-isopropyiphenylboronic acid (65 mg. 1.75 eq). and tetrakis(triphenyiphos-
phine)palladium (10 mg, 0.05 cq). in 1.0 M aqueous sodium carbonate (1.0 mL) and acctonitrile
(1.0 mL) were heated to 140°C for 10 min in a scaled microwave reactor. The crude recaction
mixture was concentrated and purified using reverse phase HPLC to yicld 298 (23 mg). ESI-MS:
363.1 (M)

Example 299: methvl 2-(3-(trifluoromethylphenyvl}-5,6-dihvdrobenzo{flimidazo[1,2-d}-

[1,4]oxazepine-9-carboxvlate 299

40 (R0 mg, 1 eq), 3-(irifluoromethyliphenylboronic acid (76 mg. 1.75 eq). and tetrakis(triphenyl-
phosphine)palladium (10 mg, 0.05 ¢q). in 1.0 M aqueous sodium carbonate (1.0 mL) and accto-

nitrile (1.0 mL} were heated to 140°C for 10 min in a scaled microwave reactor. The crude re-
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action mixture was concentrated and purified using reverse phase HPLC to vicld 299 (34 mg).
ESI-MS: 389.1 (M)

Example 300: 2-(2-(1-isopropy}-3-methyl-1H-1,2,4-triazo}-5-y1)-5,6-dihvdrobenzo|f]-

imidazo|1,2-d}[1,4]oxazepin-9-yacetamide 300

A mixture of 194 mg (0.500 mmol) of 9-bromo-2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-3-y[}-
3,6-dihydrobenzol{flimidazo[1,2-d][ 1 4loxazepine 411, 0.436 mL (2.00 mmo!} of I-(tert-butyl-
dimethylsilyloxy)-1-methoxyethene , 19.6 mg (0.025mmol) of dichlorobis(tri-o-tolylphosphine)-
palladium(I1) (19.6 mg, 0.0250 mmol) and 309 mg (1.00 mmol) of tributyltin fluoride (309 mg.
1.00 mmol) in 3.0 ml of THF was degassed and then heated for 18 hr at 80°C. The mixture was
filtered through Celite®, the filtrate mixed with 10 mi of water, the mixture was acidificd o pH2
and extracted with EtOAc. The organic phases were combined, dried with MgSO, and concen-
trated. The residue was purified by flash chromatography (0-5% gradient of methanol in DCM)
to afford 98 mg of methyl 2-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo| flimidazo-
[1.2-d][1.4]Joxazepm-9-yhacetate (51%). M/z 382.2. cale. 381, 18

A mixture of 9% mg (0.257 mmol) of methyi 2-(2-(1-isopropyl-1H- 1.2 4-triazol-5-y1)-5,6-di-
hydrobenzo{f]imidazo{ 1,2-d]{ I 4Joxazepin-9-yhacetate and 2.0 mi of 1.0 M of aqueous lithium
hydroxide in 6 ml of methanol/THF (1:1) mixture was stirred at 50°C for 3 hr. The mixture was
concentrated and acidified to pH 3 by careful addition of 1 N aqueous hydrogen chioride. The
precipitate was collected and dricd in high vacuum for 18 hr to give 2-(2-(1-isopropyl-3-methyl-
1H-1.2.4-triazol-5-y1)-5.6-dihydrobenzo{flimidazo[1.2-d][ 1 .4Joxazepin-9-yhacetic acid. Yield
58 mg. M/z 368.2, calc 367.16

A mixture of of 38 mg (0.158 mmol) of 2-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-3.6-
dihydrobenzo[flimidazo[1.2-d]f 1.4Joxazepin-9-ylacetic acid, 76 mg (0.20 mmol) of NN NN
tetramethyl-O-(7-azabenzotriazol-1-yhuronium hexafluorophosphate, 16 mg (0.30 mmol) of
ammonium chioride and 28 pL (0.200 mmol) of TEA in N.N-3.0 m! of dimethylformamide was
stirred for 40 min. The mixture was concentrated in vacuum and triturated with 10 m} of water.
The solid was collected and purified by RP HPLC (acctonitrile gradient) to give 300. Yield 8.1
mg. M/z 367.2, cale. 366.18. TH NMR (500 MHz, DMSO) 6 8.30 (d, J = 8.2, 1H), 7.86 (s, 1H),
744 (s, 1H), 7.04 (d,J =83, 1H)}, 6.96 (s, 1H), 6.88 (s, 1H), 5.80 (dt. /= 13.1, 6.5. 1H). 4.49 (q,

J= 6.2, 4H), 3.38 (s, 2H), 2.25 (s, 3H), 1.45 (d. J = 6.6. 6H)
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Example 302: 1-(4-(2-(1-isopropyl-3-(methoxymethyl)-1H-1,2,4-triazol-5-v1)-5,6-dihydro-
benzo[flimidazo{1,2-d}{1,4]oxazepin-9-y)-1H-pyrazol-1-yl}-2-methylpropan-
2-01 302

Step bt

To a mixture of 8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[cjazulene-2-carboxylic acid (1.92
g, 6.2 mmol) and N'-isopropyl-hydrazinecarboxylic acid tert-butyl ester {1.30 g, 7.5 mmol) in
DMF (20 mL) at 0°C was added DIPEA (2.70 mL, 15.5 mmol) and HATU (3.54 g, 9.3 mmol).
The reaction mixture was stirred for 7 hr at RT before the addition of DMF (40 mL) and stirring
overnight. The reaction mixture was concentrated i vacuo and the resultant residuc partitioned
between DCM and water. The aqueous phase was extracted with DCM (x2) before the combined
organic extracts were washed sequentially with 10% citric acid solution, saturated sodium bi-
carbonate solution then brine, dried (N&,SQOy) and concentrated in vacuo. The resultant residue
was subjected to flash chromatography (SiO». gradient 0-90% EtOAc in cyclohexane) to give N'-
(&-bromo-4,5-dthydro-6-oxa-~1.3a-diaza-benzo[clazulenc-2-carbonyl)-N'-isopropyl-hydrazinc-
carboxylic acid tert-butyl ester as a white solid (3.02 g, quantitative yield). LCMS RT=4.76
min, [M+H]+= 465/467. '"H NMR 400MHz (DMSO-d ) 3: 862 (1 H, s), 840 (1 H.d, J = &8.59
Hzy, 769 (1 H,8), 7.23-722 2 H. m), 481 (1 H. s}, 444 (4 H,5), 132 (9H,5). 113 (6 H. d, ] =
6.64 Hz)

Step 2:

A solution of N'-(8-bromo-4,5-dihvdro-6-oxa-1,3a-diaza-benzo[clazulene-2-carbonyl)-N'-isso-
propyl-hydrazinecarboxylic acid tert-butyl ester (2.71 g. 5.83 mmol) in methano] (52 mL) was
treated with 4N HC! in dioxane (5.83 mL, 23.3 mmol). The recaction mixture was stirred at 50°C
overnight before the reaction was concentrated in vacuo and the resultant residue triturated with
dicthy! cther to give 8-bromo-4.5-dihydro-6-oxa-1,3a-diaza-benzofclazulene-2-carboxylic acid
N-isopropyl-hydrazide dihydrochloride as a pale yellow foam (2.69 g, quantitative yieldy. LCMS
RT=4.17 min, [M+H]+= 365/367

Step 3:

A suspension of 8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo|ejazulene-2-carboxylic acid N-
isopropyl-hydrazide dihydrochloride (2.69 g, 6.1 mmol) in DCM (61 mL) was treated with TEA
(3.84 mL, 27.6 mmol). The resultant solution was cooled to 0°C before methoxyacetyl chloride
(1.12mL, 12.3 mmol) was added dropwise and the reaction stirred at 0°C for 1.75 hr. The re-

action was quenched with saturated sodium bicarbonate solution and the phases separated. The
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aqueous phase was extracted with DCM (x2) before the combined organic phases were washed
sequentially with 10% citric acid solution, saturated sodium bicarbonate solution and brine. The
organic solution was dried (Na,SO4), concentrated in vacuo and the resultant solid was triturated
with diethy! ether to give 8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo{e]azulene-2-carboxylic
acid N-isopropyl-N'-(2-methoxy-acetyl)-hydrazide as an off-white solid (2.29 g, 5.24 mmol,
86%). LCMS RT= 4.29 min, [M+H]+= 437/439. '"H NMR 400MHz (DMSO-d.) 3: 9.61 (1 H, s),
820(1H.d, J=8.63 Hz), 771 (1 H,s), 727 (1 H, dd, I = 864, 206 Hz), 721 (1 H. d, ] =2.06
Hz), 484 (1 H.t, =691 Hz)}, 445(4 H.5),392(2H,s),333(3H,s), 1.LIS5(6 H,d, ] =6.66
Hz)

Step 4:

8-Bromo-4.5-dihydro-6-oxa-1.3a-diaza-benzo[eJazulene-2-carboxylic acid N-isopropyl-N'-(2-

(23 mL) then stirred at 100°C for 18 hr. The reaction mixture was concentrated in vacuo and the
residue then azeotroped with toluene (x3) giving a brown solid. To the brown solid was added
acctic acid (23 mL) and ammonium chloride (1.76 g, 22.9 mmol), the resultant mixture was
stirred at 125°C for 2.5 hr then further ammonium chloride (0.8% g, 11.4 mmol) added, the re-
action was stirred at 125°C for | hr, then concentrated in vacuo. The resultant residuc was
treated with water and extracted with DCM (x3). The combined organic extracts were washed
with saturated aqueous sodium bicarbonate solution then followed by brine then dried (Na,SO4)
and concentrated in vacuo. The resultant solid was triturated with dicthy! cther to give 8-bromo-
2-(2-1sopropyl-3-methoxymethyl-2H-[ 1.2,4 Jtriazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzofe]-

azulene as a light brown solid (0.73 g, 1.74 mmol, 76%). LCMS RT= 4.95 min. [M+H]+=

dd, J = 8.66.2.05 Hz), 725 (1 H. d. J = 2.05 Hz). 5.79-5.78 (1 H. m), 4.49 (4 H. 5), 4.33 (2 H, ),
327(3H. sk 143 (6 H, d. J=6.60H2)

Step S:

A mixture of 8-bromo-2-(2-isopropyl-S-methoxymethyl-2B-[ 1.2 4]triazol-3-y1)-4.5-dihydro-6-
oxa-1,3a-diaza-benzo[efazulene (100 mg, 0.24 mmol), 2-methyl-1-[4-(4.4.5 5-tetramethyl-
[1.3.2]dioxaborolan-2-yl)-pyrazol-1-yi]-propan-2-o0f (127 mg. 0.48 mmol), PdCL{dpp$).DCM
(9.8 mg. 0.012 mmol). cesium carbonate (234 mg. 0.72 mmol), DME (1.6 mL), water (0.27 mL)
and IMS (0.5 mL} was degassed and then heated at 140°C for 20 min using microwave

irradiation. The reaction mixture was partitioned between DCM and watcr, the aqueous cx-
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tracted twice with DCM and the combined organic extracts washed with brine then dried
(Na;SQy), filtered and concentrated in vacuo. The resultant residue was subjected to RPHPLC
(C18 column, gradient 5 to 95% methanol in water + 0.1% HCO>H) to give 302 as a white solid
{40 mg, 35%). LOMS: RT = 3.77 min, [M+H}+ 478, 'H NMR 400MHz (DMSO-d.) &; 8.37 (1 H,
d,J =838 Hz), &.17 (1 H,s), 794 (2 H.d, J = 7.28 Hz), 7.40 (1 H, dd, I = &.37, 1.80 Hz), 7.28

(1 H,d,J=177Hz), 5.89-588 (1 H,m), 4.74 (1 H, s), 4533 (4 H, m), 4.38 (2 H, 5), 4.04 (2 H, 5),
332(3H,s), 1.49(6 H, d, J=6.60 Hz), 1.10 (6 H, s).

Example 303: 3R, 4R)-4-(2-(1-isopropyl-1H-1,2.4-triazol-5-v1)-5,6-dihvdrobenzo|f]-
imidazo[1,2-d]| 1,4]oxazepin-9-vl)piperidin-3-ol 303

4-[2-(2-Isopropyl-2H-[1.2.4]triazol-3-y1)-4.5-dihydro-6-oxa-1,3a-diaza-benzo[ejazulen-8-yl]-
3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (1.05 g, 2.21 mmol) was partially
dissolved in dry dicthyleneglycol dimethyl ether (25 mL) and a solution of borane/THF complex
(1M in THFE, 13.2 mL, 13.2 mmol) was added dropwisc. After stirring briefly at RT, the mixture
was allowed to stand for 16 hr. The mixture was then cooled in ice, and water (2 mL), 2M
sodium hydroxide (6.5 mL} and 35% hydrogen peroxide (1.7 mL. 16.24 mmol) were added
dropwise in sequence. The mixture was heated at 50°C for 6 hr. then cooled. diluted with water
(approx. 45 mL) and extracted three times with EtOAc. The combined organic extracts were
dried (Na;SQy) and concentrated. The resultant residuc was subjected to flash chromatography
(Si0,, gradient 0-8.3% methanol in DCM) to give the title compound (0.78 g, 71%), containing
approx. 20% of 4-hydroxypiperidine isomer. This material was reerystallised twice from
EtOAc/methanol to give racemic-trans-3-hydroxy-4-[2-(2-isopropyl-2H-[ 1,2, 4}triazol-3-v1)-4,5-
dihydro-6-0xa-1.3a-diaza-benzo[clazulen-8-yl]-piperidine-1-carboxylic acid tert-butyl ester
containing <3% of the cis 1somer (0.3% g). LCMS RT= 4 44, [M~H]+= 495, 'H NMR 400MHz
(DMSO-d6) 3: 839 (1 H.d. J =825 Hz), 789 (1 H,s), 747 (1 H, d, ] = 2.62 Hz), 7.03 (1 H. dd.
J=829, 180 Hz), 6.77 (1 H, $). 6.07-3.99 (1 H, m}), 4.37-4.37 (6 H, m), 4.19-4.18 (1 H, m},
3.73-3.73 (1 H, m), 2.66-2.66 (3 H, m), L.&1-1.81 (1 H, m), 1.61 (6 H, d, J=6.01 Hz), 1.50 (9 H,
8)

To a solution of trang-racemic-3-hydroxy-4-[2-(2-1sopropyl-2H-[ 1,2 4 Jiriazol-3-y1)-4,5-dihydro-
6-oxa-1,3a-diaza-benzo[cjazulen-&-ylj-piperidine- 1 -carboxyvlic acid tert-butyl ester (180 mg.
0.36 mmol) in DCM (1 mL) and mcthanol (0.6 ml.} was added 4M HCT in dioxane (1.6 mL)
stowly and the reaction mixture stirred at RT for 2.5 hr before being concentrated in vacuo. The

resultant residue was triturated n dicthyl ether to give 4-(2-(1-1sopropyl-1H-1,2 4-triazol-3-v1)-
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5.6-dihydrobenzo[flimidazo{1,2-d][1,4]Joxazepin-9-yl)piperidin-3-0l which was resolved to give
the (3R,4R) enantiomer 303 as a white solid (172 mg, quantitative). LCMS: RT =2.41 min,
[M+H]+ 395. 'H NMR 400MHz (DMSO-d6) 8: 9.30 (1H, br, 3), 9.10 (1H, br, 5), 8.36 (1 H, d, ]
= 8.28 Hz). 8.10 (1H, br, s), 8.06 (1 H, s), 7.04 (1 H, d, ] = 838 Hz), 6.91 (1 H, s). 5.87 (1H, m),
453 (4 H.d.J=8.12 Hz), 3.90 (1H, br, m), 3.25 (2H, m), 2.78 (1H, m), 2.52 (2H, m), 1.80 (2H,
m). 1.50 (1 H, d, J = 6.58 Hz)

Example 305: 2-(5-(9-bromo-5,6-dihydrobenzo}flimidazo{1,2-d}{ 1 ,4]oxazepin-2-yI)-1-

isopropvl-1H-1,2,4-triazol-3-yhacetamide 305

8-Bromo-2-iodo-4.5-dihydro-6-oxa-1,3a-diaza-benzo[clazulene with 2-carbamimidoyl-acet-
amide hydrochloride and isopropylhydrazine hydrochloride were reacted following Example 420,
The crude product was purified by reverse phase HPLC to give 305 (29 mg obtained). LCMS:
433.0. "H NMR (500 MHz, DMS0) & 8.33 (d, ./ = 8.6 Hz. 1H), 7.95 (s, 1H), 7.39 (s, 1H), 7.35
(dd../=8&.7,2.0 Hz, 1H), 7.29(d,.J = 2.0 Hz, [H), 6.97 (s. IH), 5.79 (dt.J = 13.2, 6.6 Hz, 1H),
4.53 (s, 4H), 3.45 (s, 2H). 1.47 (d, J = 6.6 Hz, 6H)

Example 306: 5-(2-(1-isopropyl-1H-1.2 4-triazol-5-vI)-5.6-dibvdroimidazo[1,2-d]pyride[4.3-
fl[1.4]oxazepin-10-vhpyridin-2(1H)-one 306

22 (83.0 mg. 0.257 mmol)y dissolved in acctonitrile (2 mL, 50 mmol) and water (2 mL. 1060 mmol)
with dissolved potassium acctate (85.5 mg, 0.871 mmol). Degas by bubbling nitrogen for 5 min.
2-Fluoropyridine-5-boronic acid {(47.1 mg, 0.334 mmol) was added, then Pd(PPh:)s (40 mg,
0.035 mmol). The rcaction was microwaved at 145°C 35 min. Cool to RT, extract with EtOAc.
Combined organics concentrated to give fluoro intermediate. 10-(6-fluoropyridin-3-yly-2-( I-iso-
propyl-1H-1,2 4-triazol-5-y1)-5,6-dihydroimidazo[1.2-d]pyrido[4.3-f][ 1 .4 Joxazepine, which was
dissolved in 1.2-dimethoxyethane (3.00 mL, 289 mmol). 10% aqueous HC1 (3 mL) was added.
The reaction was allowed to stir and heat at 80°C overnight. The reaction was allowed to cool to
RT and concentrated under reduced pressurce to give 306, analyzed by rHPLC. MS: (ES]+) =
390.1

Example 367: 4-(2-(1-isopropyvi-1H-1,2,4-triazol-5-v1}-5.6-dihvdroimidazo] 1,2-d|pyridoj4.3-

fl[1.4}oxazepin-10-vlypiperazin-2-one 307

A solution 0f 22 (80.0 mg. 0.242 mmol), piperazin-2-one (48 .4 mg, 0.484 mmol). . XPhos (23.0

mg, 0.0484 mmol), and sodium-tert-butoxide (46.5 mg, 0.484 mmo!) was heated in microwave at
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125°C for 30 min. The reaction was filtered through Celite® then rinsed with EtOAc. The filtrate
was washed with water, brine. The organic layer was dried Na,SOy, concentrated to give 307,
analyzed by rHPLC. MS: (ESI+) = 395.2. "H NMR (500 MHz, DMSO) 8 8.06 (s, 1H), 8.03 (d, J
=3.7 Hz, 2ZH), 7.93 (s, 1H), 7.59 (s, 1H), 53.72 (dt, J = 13.1, 6.6 Hz, 1H), 4.62 — 4.52 (m, 2H).

6H).

Example 308: 2-(4-(2-(1-isopropyl-3-(methoxymethvl)-1H-1,2 4-triazol-5-y1)-5,6-di-

hydrobenzolflimidazo[1,2-d}{1,4]oxazepin-9-yDpiperidin-1-yDacetamide 308

Step 1t

&-Bromo-2-(2-isopropyl-5-mcthoxymethyl-2H-[ 1,2 4]triazol-3-yl)-4,5-dihydro-6-oxa-1,3a-di-
aza-benzolelazulene (250 mg, 0.60 mmol), 3,6-dihydro-2H-pyridine-1-N-Boc-4-boronic acid
pinacol ester (370 mg, 1.20 mmol), cesium carbonate (585 mg, 1.79 mmol) and 1,1 -bis(di-
phenylphosphino)ferrocenepalladium (i1) dichloride, DCM (24 mg, 0.03 mmol) were suspended
in DME (4.0 mL), IMS (1.3 mL) and watcr (0.68 mL) and the reaction mixture purged with
argon. The reaction mixture was heated using microwave irradiation in a scaled tube at 140°C
for 20 min. The reaction mixture was washed with water, extracted with DCM (2 » 15 mL) and
the combined organics were washed with brine, dried (Na,SOy) then concentrated in vacuo. The
resultant residue was subjected to flash chromatography (Si0,, cluting with 5% methanol in
DCM) to yield 4-[2-(2-isopropyl-5-methoxymethyi-2H-{1,2,4]triazo}-3-y1)-4,5-dihydro-6-oxa-
1.3a~diaza-benzo|ejazulen-8-yl]-3,6-dihydro-2H-pyridine- 1 -carboxylic acid tert-butyl ester as a

brown foam (224 mg, 72%). LCMS: RT = 5.08 min, [M+H]+ = 521

Step 2:

To a solution of 4-[2-(2-isopropyl-5-methoxymethyl-2H-[ 1,2 4triazol-3-y1)-4,5-dihydro-6-oxa-
1.3a-diaza-benzolclazulen-8-yl]-3.6-dihydro-2H-pyridine- 1 -carboxvlic acid tert-butyl ester (224
mg, 0.43 mmol} in IMS (3 mL) was added a catalytic amount of palladium on carbon (10% by
wt} and the reaction mixture stirred under an atmosphere of hydrogen at 30°C for 16 hr. The re-
action mixture was filtered and the solids washed with IMS (10 mL). The filtratc was concen-
trated in vacuo and the resultant residue subjected to flash chromatography (Si0-, eluting with
2% McOH m DCM) to yield 4-[2-(2-isopropyl-5-methoxymethvl-2H-[ 1.2 4}triazol-3-y1)-4.5-di-

hydro-6-oxa-1.3a-diaza-benzo[cjazulen-8-yl]-piperidine- 1 -carboxylic acid tert-butyl ester as a
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Step 3:

To a solution of 4-[2-(2-isopropyl-S-methoxymethyl-2H-[1,2 4]triazol-3-y1)-4,5-dihydro-6-oxa-
1,3a-diaza-benzo{e]azulen-K-yi]-piperidine-1-carboxylic acid tert-butyl ester (158 mg, 0.30
mmol} in DCM (1.5 mL) was added TFA (1.5 mL. 20.2 mmol) and the reaction mixture stirred
at RT for 30 min. The reaction mixture was concentrated in vacuo and the residue azeotroped
with cther. The resultant oil was triturated with dicthyl ether to give 2-(2-isopropyl-5-methoxy-
methyl-2H-{1,2.4}triazol-3-v1)-8-piperidin-4-yi-4.5-dihydro-6-oxa-1,3a-diaza-benzo[ejazulene
trifluoroacetate salt as a solid which was collected by filtration (103 mg, 64%). LCMS RT =
3.03 min, [M+H]}+ =423 '"H NMR 400MHz (DMSO-d.) &: 856 (1 H. s), 833 (1 H.,d, J =833
Hz), 7.90 (1 H,s), 700 (1 H. dd. ] = 838, 1.78 Hz), 6.85 (1 H. d, ] = 1.73 Hz), 5.81-5.80 (1 H,

(2H.m), 282 (1 H, t,]=11.91 Hz), 1.93 (2 H, d. ] = 13.66 Hz), 1.75 (2 H, 1, J = 12.95 Hz),
1.44 (6 H, d. ] = 6.60 Hz)

Step 4:

A suspension of 2-(2-isopropyi-5-methoxymethy-2H-{1,2,4]triazol-3-yh-&-piperidin-4-yl-4.5-
dihydro-6-oxa-1.3a-diaza-benzo{elazulene trifluoroacetate salt (99 mg, 0.18 mmol) n THF (1.8
mL} was treated with Z-bromoacctamide (109 mg, 0.2 mmol) followed by potassium carbonate
(56 mg, 0.41 mmol) and the reaction mixture stirred at RT before being diluted with DCM and
water. The aqueous layer was extracted twice with DCM and the combined organic extracts
washed with saturated aqueous sodium bicarbonate followed by brine then dried (Na;SOy),
filtered and concentrated in vacuo. The resultant residue was dissolved in methanol, the solution
cooled to 0°C and treated with water to form a precipitate which was filtered off and washed
with cold methanol/water to give a white solid. The solid was azeotroped with methanol then
dicthyl cther to give 308 as a white solid (38 mg., 43%). LCMS: RT = 2.66 min, [M+H]+ = 480.

'H NMR 400MHz (DMSO-d6) 6: 8.39 (1 H. d. J =832 Hz), &.16 (1 H. s}, 7.09-7.08 (1 H, m).

697(1 H.s),5.76-53.74 (1 Homy, 458 (4 H, d. J = 1442 Hz), 451 (2 H.s), 3.96(2 H, s). 3.60(2
Hod, J= 1171 Hzl 357 (3 H, s1 320 2 H.om). 286 (1 Hom), 203 (4 H,m), 153 (6 H. d, J=
6.57 Hz)

Example 309: 2-(1-isopropyvl-3-(methoxymethyl)-1H-1,2,4-triazel-5-vi)-5,6-dihvdro-
benzo{flimidazo{1.2-d}|1.4]oxazepine 309

Step It
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A mixture of 9-bromo-2-iodo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[c]azulene (2.00 g, 5.1 mmol),
2-methoxy-acetamidine hydrochloride (0.76 g, 6.1 mmol) and TEA (5.00 mL, 35.9 mmol) in
DMF (38 mL) was evacuated and refilled with nitrogen (x3). The reaction was treated with
Xantphos (0.15 g, 0.26 mmol) and palladium (11) acetate (57 mg, 0.26 mmol) before the reaction
was purged with carbon monoxide gas and the reaction stirred at 60°C for 3.5 hr. The reaction
mixture was cooled to RT, purged with nitrogen then treated with isopropyi-hydrazine hydro-
chloride (1.70 ¢, 15.0 mmol) and acctic acid (19 mL). After stirring at 60°C for 1.5 hr the re-
action was diluted with EtOAc (350 mL). The solution was washed with IN NaOH (2 x 50 mL)
followed by brine (50 mL), then dried (Na>SOs) and concentrated in vacuo. The resultant residue
was subjected to flash chromatography (Si0-. gradient 0-3% methano! in DCM) then triturated
with dicthyl ether to afford 9-bromo-2-(2-isopropyl-5-methoxymethyl-2H-{1,2 4}triazol-3-yl)-
4,5-dihydro-6-oxa-1,3a-diaza-benzo|elazulene as a pale pink sohid (0.85 g, 2.0 mmol, 40%¢).
LCMS  RT=4.95 min. [M+H]+=418/420. '"H NMR 400MHz (DMSO-d6) 8: 844 (1 H, d, I =
2.57Hz}, 794 (1 H.s), 743 (1 H.dd, J = &.74, 2.538 Hz), 6.99 (1 H. d, J = 8.74 Hz), 5.72-5.63 (1
H, m), 449 (4 H, d, ] =3.06 Hz), 433 (2 H, §). 3.27 (3 H, s). 1.44 (6 H. d, ] = 6.60 Hz).

Step 2:

To a suspension of 9-bromo-2-(2-1sopropyl-5-methoxymethyl-2H-[ 1,2 4 ]triazol-3-y1)-4.5-di-
hydro-6-oxa-1,3a-diaza-benzolelazulene (0.85 g, 2.0 mmol) in IMS (20 mL) was added DCM (6
mL). The mixture was degassed with nitrogen before being treated with palladium on carbon
(10% palladium, 50% water, 350 mg). The vessel was evacuated and refilled with hydrogen and
stirred at RT 18 hr before further catalyst was added and the reaction stirred for 72 hr. The
reaction was filtered then concentrated in vacuo to give 309 as a pale yellow solid (0.73 g,
quantitative vield). LCMS RT=4.55 min, [M+H}+= 340, '"H NMR 400MHz (DMS0-d63 &
837 (2 H.dd. J =988, 1.75 Hz). 7.30 (1 H. ddd. J = 7.93, 7.18, 1.70 Hz), 7.12-7.12 (1 H, m),
7.03 (1 H.dd. J=8.19. 1.22 Hz), 5.83-5.74 (1 H, m}. 4.48-4.47 (4 H. m). 436 (2 H, s}, 3.28 (3 H,
s). 145(6 H, d. J = 6.60 Hz)

Example 313: 9-bromo-2-(3-cyciopropyl-1-isoprepyl-1H-1,2 4-triazol-5-v1}-5,6-dihvdro-
benzo{flimidazo[1.2-dj|1,4joxazepine 313

§-Bromo-2-i0do-4,5-dihydro-6-oxa-1.3a-diaza-benzo[e Jazulene with cyclopropanecarbox-
amidine hydrochloride and sopropythydrazine hvdrochioride were reacted following Example
420. The crude product was purified by reverse phase HPLC to give 313 (75 mg obtained).
LCMS: 414.0. "H NMR (400 MHz, DMSO) & 8.30 (m, H), 7.90 (s, 1H), 7.35 (dd, /= 8.7, 2.0
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Hz, 1H), 7.29 (d, J = 2.0 Hz, 1H), 5.75 (dt. J= 13.2, 6.6 Hz, 1H), 4.51 (m. 4H), 2.02 ~ 1.91 (m,
TH), 1.45 (d, J = 6.6 Hz, 6H), 0.93 ~ 0.85 (m, 2H), 0.84 — 0.77 (m, 12H)

Example 314: 9-(1-ethyipiperidin-4-yI)-2-(1-isopropvl-1H-1,2,4-triazol-5-y1)-5,6-dihydro-

benzo|flimidazo|1,2-d][1,4]oxazepine 314

To a stirred suspension of 2-(2-1sopropyi-2H-{1,2 4]triazol-3-yh)-8-piperidin-4-yl-4,5-dihydro-6-
oxa-1,3a-diaza-benzolelazulene trifluoro acetate (189 mg, 0.37 mmol) in DCE (3 mL) was added
acctic acid (3 drops, catalytic) acetaldchyde (0.023 mL, 0.41 mmol) and sodium triazetoxyboro-
hydride (94 mg, 0.44 mmol). Afier stirring for 2 hr at RT DCM was added and the mixture
washed with saturated aqueous sodium hydrogen carbonate, water and then brine before being
dried (MgSOy), filtered and concentrated in vacuo. The resultant residuc was subjected to flash
chromatography (S10,, gradient 0 to 20% methanol in DCM) then freeze dried from methanol-

water and triturated in petroleum cther to give 314 as a brown solid (18 mg, 12%). LUMS: RT =

2.73 min, [M+HJ+ = 407. 'H NMR 400MHz (DMSO-d.} ¢: 832 (1 H. d, J = 8.29 Hz). 7.90 (2 H.

747 Hz), 297 (2H.d. J= 1098 Hz). 2.34 (2 H, q. ] =720 Hz), 1.95 (2 H. t. I = 11.47 Hz), 1.76
(2H. d.J= 1254 Hz), 1.72-1534 G H, m), 148 (6 H, d. T =639 Hz), 1.02(3 H,t. ] =7.20 Hz)

Example 315: (5-(5,6-dihydrobenzo}flimidazo(1,2-d}|1,4]oxazepin-2-vI}-1-isopropy}-1H-

1,2,4-triazol-3-ylymethanol 315

A solution of -bromo-2-(2-isopropyl-S-methoxymethy-2H-[1.2 4)triazol-3-y1y-4.5-dihydro-6-
oxa-1,3a-diaza-benzo[clazulene 309 (280 mg, 0.67 mmol) in 48% aqueous HBr (4.19 mL) was
heated at 100°C for 4 hr before cooling to RT. The solution was neutralized by the addition of
IM aqueous sodium carbonate and then extracted with DCM, the organic layer washed with
watcr then dried (Na,SOy). filtered and concentrated in vacuo to give [5-(8-bromo-4,5-dihvdro-
6-oxa-1,3a-diaza-benzof[clazulen-2-yl)-1-1sopropyl-1H-{1.2.4]triazol-3-yi]-methano! as a cream
solid (162 mg, 60%). LCMS RT =4.74 min. [M+H]+ = 404. "H NMR 400MHz (DMSO-d.) &:
830 (1 H.d. J=865Hz), 791 (1 H.s), 733 (1 H. dd. ] = 865,206 Hz), 7.27 (1 H. d. J = 2.03
Hz). 5.82-5.75 (1 Hom), 518 (1 Hot, J = 6,03 Hz). 451 (4 H. ), 440 (2 H. d. J = 5.99 Hz), 1.44

A solution of [5-(&-bromo-4.5-dihydro-6-oxa-1.3a-d1aza-benzo[clazulen-2-yl)-1-1sopropyl- 1 H-
[1.2,4}trazol-3-yl]-methanol (67 mg, 0.17 mmol) in IMS was degassed then treated with Pd/C

(10% wt. 120 mg) before being stirred at RT under an atmosphere of hydrogen for 18 hr. The
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reaction mixture was filtered through Celite®, washing with DCM, the filtrate concentrated in
vacuo. The resultant residuc was subjected to flash chromatography (Si0,. gradient 0 to 7%
methanol in DCM) to give 315 as a white solid (13 mg, 24%). LCMS: RT = 3.79 min, [M+H]+
=326. 'H NMR 400MHz (DMSO-d.} 8: 842 (1 H, dd, J =8.03, 1.74 Hz), 7.91 (1 H, s), 7.33 (1
H. ddd, J=8.16,7.12, 1.77 Hz), 7.16-7.16 (1 H, m), 7.06 (1 H, dd, J = 8.18, 1.21 Hz), 5.86 (1 H,
t, J=6.61 Hz), 5.21 (1 H,t,J=6.03 Hz),4.52 (4 H, q, J = 5.81 Hz), 4.42 (2 H. d, ] = 6.00 Hz),
1.48 (6 H. d. J = 6.61 Hz)

Example 316: 3-(2-(1-isopropy}-3-methyl-1H-1.2,4-triazol-5-v1)-5,6-dihydrobenzo| f}-
imidazo|1,2-d}}1,4]oxazepin-9-vl)propanamide 316

A mixture of 0.194 g(0.500 mmoly of 194, 0.180 mL (2.00 mmol) of methyl acrylate, 22.4 mg
(0.0999 mmol) of palladium acetate , 122 mg (0.400 mmol) of tri-o-tolylphosphine and 0.278
mb. (2.00 mmely of TEA in 4.0 ml of DMF was heated at 100°C for 6 hr. The mixturc was con-
centrated in vacuum and partitioned between EtOAc and water. The organic extracts were
washed with dilute aqueous HCL water, brine, dried over Na,SO, and concentrated in vacuum.
The residue was purified on 4 ¢ silica column cluting with heptane-EtOAc¢ gradient to give (E)-
methyl 3-(2~(1-isopropyl-1H-1.2 4-triazol-5-y1)-3.6-dihvdrobenzo{flimidazo{ 1. 2-d}[ 1 .4 Jox-
azepin-9-yhacrylate. Yield 0.11g. M/z 380.2, cale. 379.16

A solution of 0.11 g (0.28 mmol) of (E)-methyl 3-(2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-di-
hydrobenzo{ flimidazo[1.2-d][ 1 .4Joxazepin-9-ylyacrvlate in 5 ml of THF/cthanol mixture was
subjected to hydrogenation over 100 mg of 10% Pd-C for 4 hr. The mixture was filtered through
Celite®: the filtrate was concentrated in vacuum to give methyl 3-(2-( I-isopropyl-1H-1.2,4-tri-
azol-5-yl)-3.6-dihydrobenzo{flimidazo[1,2-d][ 1,4Joxazepin-9-yl)propanoate. Yield 96 mg. M/z
382.2, cale. 38118, which was treated with lithium hydroxide to give 3-(2-(1-isopropyl-1H-
1.2.4-triazol-5-y1)-5,6-dihydrobenzofflimidazo[1,2-d}[ 1.4 Joxazepin-9-ylipropanoic acid. M/z
368.2, calc. 367.16

Following the procedures of Example 300. methyl 2-(2-(1-isopropyl-1H-1,2.4-triazol-5-y1}-3.6-
dihydrobenzofflimidazo[1.2-d]{1,4]oxazepin-9-vl)propanoate was converted to 316. M/z 367.1,
calc. 366,18 TH NMR (400 MHz, DMSO) 6 8.29(d. J = 8.2, TH), 7.85 (s. TH), 7.28 (s, 1H).
7.00 (d, J =83, TH), 6.89 (s, IH}, 6.75 (s, TH), 5.81 (dt, J = 13.1, 6.4, 1H), 4.4R8 (s, 4H), 2.80 (1,

Example 317: 9-chlore-2-(1-isopropyl-1H-1,2 4-triazol-3-v1)-5,6-dihvdroimidazo|1.2-d]-
pyrido|3,4-f]|1,4]oxazepine (264) 317
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A mixture of [9-chloro-5,6-dihydroimidazo{1.2-d]pyrido[3.4-f][ 1 ,4Joxazepine-2-carboxamide
(0.520 g, 1.96 mmol) and 1.1-dimethoxy-N,N-dimethylmethanamine (1.305 mL, 9.824 mmol) in
toluenc (28.2 mL, 265 mmol) was heated under reflux for 1 hr. LOMS: no stm, major peak m/z
320.1. After cooling, the intermediate was concentrated. A mixture of the intermediate and
isopropylhydrazine hydrochloride (0.4345 g, 3.929 mmol) in acetic acid (18 mL, 320 mmol) was
heated at 85°C for 3 hr. The mixture was cooled and filtered from an insoluble impurity. The
mother liquor was concentrated in vacuum. The residue was diluted with FtOAc then washed

with water and brine. The organic layer was dried Na»>SOy, filtered, and concentrated to give 317,

7.94 (s. TH), 7.31 = 7.19 (m, 1H), 5.85 (dq,.J = 13.0, 6.4 Hz, 1H), 4.66 (dd, J = 5.2, 2.5 Hz, 2H),
4.63 — 4.54 (m. 2H), 148 (d,.J = 6.6 Hz, 6H),

Example 318: 1-(5-(5,6-dihydrebenzo|f]limidazo|1,2-d|[1,4]oxazepin-2-v1)-1-isopropyl-1 H-

1,2,4-triazol-3-y1)-N,N-dimethyimethanamine 318

A suspension of {5-(8-bromo-4,5-dihydro-6-oxa-1,3a-diaza-benzo[ eJazulen-2-yl)- 1 -isopropyl-
TH-[1.2,4]triazol-3-yl]-methanol 315 (166 mg, 0.51 mmol) in DCM (5 mL) was treated with
Dess-Martin periodinane (DMP, 238 mg. 0.56 mmol) and resultant solution stirred at RT for 2 hr
under an atmospherce of nitrogen.  The reaction was quenched by the addition of sodium thiosul-
phate (620 mg in ImL water) before the addition of further water and extracted twice with DCM.
The combined organic extracts were washed with water then dried (Na,SQ4), filtered and con-
centrated in vacuo to give 5-(4,5-dihydro-6-oxa-1,3a-diaza-benzo[e]azulen-2-yi)-1-isopropyl-
1H-[1.2.4]trnazole-3-carbaldehyde as a cream solid (170 mg, quantitative). LCMS RT = 4.30
min, [M+H]+ 324, "H NMR 400MHz (DMSO-d6) 3: 9.91 (1 H, s}, 843 (1 H, dd. J = 8.06, 1.7%
Hz), 8.11 (1 Hos), 7.34-7.34 (1 Huom), 7.17-717 (1 H, m), 7.07 (1 H, dd, J = 8,17, 1.23 Hz), 6.03
{1 H.m), 4.57-4.48 (4 H. m), 1.55 (6 H, d, J = 6.60 Hz)

A mixture of 5-(4.5-dihydro-6-0xa- 1 3a-diaza-benzo[clazulen-2-yi)-1-isopropyl-1H-[ 1.2 41tri-
azole-3-carbaldehyde (85 mg, 0.26 mmol), acetic acid (catalytic. 2 drops), 4A molecular sieves
and dimethylamine hydrochloride (24 mg. 0.29 mmol) in THF (5 mL) was stirred at RT for 10
min before the addition of sodium triacetoxyborohydride (66 mg, 0.31 mmol). After stirring at
RT for a further 18 hr the reaction mixture was diluted with DCM, the organic layer washed with
saturated aqueous sodium bicarbonate followed by water and then brine. then dried (Na; SO
filtered and concentrated in vacuo. The resultant residue was subjected to RPHPLC (C18

column, gradient 5 to 98% methanol in water + 0.1% HCO2H) to give 318 as a white solid (13
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mg, 14%). LCMS: RT =3.18 min, [M+H]+ 353. '"H NMR 400MHz (DMSO0-d6) &: 8.45 (1 H,
dd, J=8.02,1.76 Hz), 797 (L HL s}, 7.39-732 (L H, m), 7.18-7.19 (1 H, m), 7.09(1 H, dd. } =
8.15, 1.25 Hz), 589 (1 H, m), 4.54 (4 H. d. J = 2.46 Hz), 3.47 (2 H, s), 224 (6 H, ), 1.51 (6 H, d,
J = 6.59 Hz)

Example 319: racemic-cis-2-(3-hydroxy-4-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-di-
hydrobenzol|flimidazo|1,2-d][1,4]oxazepin-9-yl)piperidin-1-yI)-N,N-dimethyl-

acetamide 319

Step 1t

Racemic-trans-3-Hydroxy-4-{2-(2-isopropyl-2H-| 1.2 4)triazol-3-y1}-4,5-dihydro-6-oxa-1,3a-di-
aza-benzo[elazulen-8-yl}-piperidine-1-carboxylic acid tert-buty! ester from Example 328 (con-
taining approx. 24% of 4-hydroxypiperidine isomer, 0.32 ¢, 0.65 mmol) was dissolved in DCM
(13 mL) and cooled i an ice-bath. Dess-Martin periodinane (0.3 M in DCM, 4.33 mL, 1.3 mmol)
was added dropwise. the mixture was stirred at 0-10°C for 7 hr, then refrigerated for 16 hr.
Aqucous sodium bisulphate and sodium bicarbonate (10 mL cach) were added and the mixture
was stirred at RT for 135 min. The phases were separated and the aqueous phase was extracted
twice with DUM. Combined organic extracts were washed with brine, dried (Na:SO4) and con-
centrated in vacuo. The resultant residue was subjected to flash chromatography (S10-, gradient
0-5% methanol in DCM) then trituration with ether to give 4-[2-(2-isopropyl-2H-[1,2.4]triazol-
3-yh-4,5-dihydro-6-oxa-1.3a-diaza-benzo| ¢cJazulen-8-yl]-3-ox0-piperidine-1-carboxylic acid
tert-butyl ester (86 mg). Additional product was recovered from the trituration liquor (59 mg).

Total yicld 145 mg (45%). LOMS RT= 3.53, [M+H]+= 493, [M+H+MeOH]+ = 525,

Step 2:

A solution of 4-[2-(2-isopropyi-2H-[1,2,4]triazol-3-y1)-4,5-dihydro-6-oxa- 1, 3a-diaza-benzo-
[e]azulen-R-yl]-3-oxo-piperidine- [-carboxylic acid tert-butyl ester (145 mg, (.29 mmol) in dry
THF (10 mL) was cooled to -78°C and a solution of lithium tri-scc-butyiborohydride in THF (L-
Sclectride®s, 1M, 0.30 mL, 0.30 mmol) was added dropwise. The mixture was stirred at -78°C
for Th. then aqueous sodium bicarbonate was added dropwise. After warming to RT, the mixture
was extracted three times with EtOAc. The combined organic extracts were dried (Na,SQOq).
filtered and concentrated in vacuo. The resultant residue was subjected to flash chromatography
(8102, gradient 0-5% methanol in DCM) to give racemic-cis-3-hydroxy-4-{2-(2-isopropyl-2H-
[1.2.4]triazol-3-y1)-4.5-dihydro-6-oxa-1,3a-diaza-benzo[clazulen-&-yl]-piperidine-1-carboxylic
acid tert-butyl ester (92 mg, 64%). LCMS RT= 3,39, [M~H]+= 495.
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Step 3:

To a solution of racemic-cis-3-hydroxy-4-[2-(2-isopropyl-2H-{ 1.2 4]triazol-3-y1}-4,5-dithydro-6-
oxa-1.3a-diaza-benzo[elazulen-8-yl]-piperidine-1-carboxylic acid tert-butyl ester (92 mg, 0.186
mmol) in DCM (0.5 mL) and methanol (0.3 mL) was added slowly a solution of hydrogen
chloride in dioxane (4M, 0.8 mL). The mixturc was stirred at RT for 2 hr 20 min, then concen-
trated in vacuo. The resultant residue was triturated twice with ether and dried under vacuum to
give racemic-cis-4-[2-(2-1sopropyl-2H-[ 1.2, 4 Jtriazol-3-y1)-4,5-dihydro-6-oxa-1,3a-d1aza-benzo-

[clazulen-8-yi]-piperidin-3-o0l hydrochloride (86 mg, 108%). LCMS RT= 1.93, [M+H]}+= 395.

Step 4:

cis-racemic-4-[2-(2-1sopropyi-2H-[ 1,2 4}iriazol-3-y1)-4.5-dihydro-6-oxa-1.3a-diaza-benzofe]-
azulen-8-yl]-piperidin-3-ol hydrochloride (86 mg, 0.19 mmol) was reacted with N N-dimethyl-2-
chloroacctamide (26 mg, 0.21 mmolj to give 319 (51 mg, 57%). LCMS: RT = 2.58 min,
[M=H+ = 480, '"H NMR 400MHz (DMSO-d.) ¢: 8.29 (1 H, d, J =829 Hz), 7.90-7.90 (2 H. m).
708 (1 H,dd, J=837,1.72 Hz), 6.98 (1 H.d. J =1.65 Hz), 5.89-5.85 (1 H, m), 4.56-4.41 (4 H,
m}, 4.08 (1 H, br}, 3.79 (1 H. br), 3.17 (2 H, m), 3.06 3 H, 5), 288 (2 H.m), 282 (3 H, 5), 2.62
(TH.om), 239 (1 H, m), 2222 H, m)y, 1.53(1 H.om), 148 (6 H. d, J=6.61 Hz)

Example 320: racemic-trans-2-(3-hvdroxy-4-(2-(1-isopropyl-1 H-1,2 4-triazo}-5-y1)-5,6-di-
hvdrobenzolflimidazo{1,2-d]{1.4]oxazepin-9-yl)piperidin-1-yI}-N,N-dimethyl-

acetamide 320

trans-racemic-4-{2-(2-isopropyl-2H-[ 1,2 4 }triazol-3-yl}-4,5-dihydro-6-oxa-1.3a-diaza-benzo{e]-
azulen-&-yl]-piperidin-3-ol hydrochloride (0.15 g. 0.35 mmol) was reacted with N.N-dimethyi-2-
chioroacetamide (46 mg. 0.38 mmol} to give 326 (135 mg. 80%). LCMS: RT = 2.50 min,
[M~H]J+ = 480. 1H NMR 400MHz (CDCI3) 6: .40 (1 H. d. J = 826 Hz), 7.86 (1 H. 5). 7.43 (I
H.os) 708703 (T H. m). 682 (1 H, d. J=172Hz).6.02(1 H.m). 438 (4 H, m), 4.10 (1H. br,
m), 3.38 (2 H, m), 3.31 (2 H, m), 3.09 (3 H, 5), 3.00 (1H, m), 298 (3 H, $), 2.47 (2H, m), 1.86 (2
H, m). 1.60 (6 H, dd. } =6.39, 2.76 Hz}

Example 321: 2-((1R3r,5S)-3-2-(1-isopropyl-1H-1.2 4-triazol-5-vD)-5,6-dihvdrobenzo{f]-
imidazo|1.,2-d][1,4]oxazepin-9-yI)-8-azabicvclo[3.2.1]octan-8-ylacetamide
321
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A vessel was charged with 52 (1.00 g, 2.67 mmol, bis(ncopentyl glycolato)diboron (905 mg,

4.01 mmol), potassium acetate (918 mg, 9.35 mmol) and dioxane (12 mL) before the vessel was
scaled and degassed with nitrogen for 10 min. To the reaction was added PACLdppf DCM (109
mg, 0.13 mmol, 5 mol%) and the reaction purged with nitrogen before being stirred at 90°C for
63 hr. The reaction mixture was cooled to RT then diluted with DCM (200 mL) and treated with
activated carbon. The mixture was filtered and the filtrate was washed with water, dried (Na;SOy4)
and concentrated in vacuo to give 8-(5.5-dimethvi-[1.3.2]dioxaborinan-2-vi}-2-(2-isopropyl-2H-
[1.2,4}trazol-3-y1)-4,5-dihydro-6-oxa-1,3a-diaza-benzole]azulene (1.00 g, 2.46 mmol, 92%).
LCMS RT= 3.79 min, [M-HCC(CH3)2CH+H]+= 340

Step 2:

To a solution of 3-ox0-R-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (500 mg,
2.22 mmoty in THF (5 mL) at -78°C was added 1M LIHMDS in THF (2.44 mL, 2.44 mmol)
dropwisc. The resulting mixture was stirred at -78°C for | h before the addition of a solution of
N-phenylbis(trifluoromethancsulfonimide) (872 mg, 2.44 mmol) in THF (5 mL) dropwise. The
reaction mixture was stirred at -78°C for 4 h before being quenched with saturated sodium
bicarbonate solution. The mixture was extracted with EtOAc, dricd (MgSQy) and concentrated in
vacuo before being subjected to flash chromatography (Si0O,, gradient 0-40% EtOAc in cyclo-
hexane). The resultant residue was further purified by flash chromatography (Si0,, gradient 0-
100% DCM in cyclohexane) to give 3-trifluoromethanesulfonyloxy-8-aza-bicyclo{3.2. 1 joct-2-
ene-8-carboxylic acid tert-butyl ester (402 mg, 0.56 mmol, 25%). 1H NMR 400MHz (CDCI3) §:
6.11 (1 H.,s),448 (2 H.m), 3.02 (JH, m), 2.26 (1 H, m), 2.13 (1 H, m}), 2.09 (1 H, m). 2.04 (1 H,
m), 2.03 (1 H, s}, 1.48 (9 H, s)

Step 3:

A vessel was charged with 8-(5.5-dimethyl-[1,3,2]dioxaborinan-2-yl)-2-(2-isopropyl-2H-{ 1,2,4]-
triazol-3-yl)-4,5-dihydro-6-oxa-1,3a-diaza-benzo[cJazulene (237 mg, 0.56 mmol), PdCldppf.
DOM (46 mg, 0.06 mmol, 10 mol%) and cesium carbonate (456 mg, 1.40 mmol) before being
evacuated and refilled with nitrogen. To the resultant mixture was added a solution of 3-tri-
fluoromethanesulfonyloxy-8-aza-bicyclo]3.2. 1Joct-2-¢ne-8-carboxylic acid tert-butyl ester (402
mg, 0.56 mmol) in DME (2 mL), followed by water (0.2 mL). The reaction was evacuated and
refilled with nitrogen before being stirred at 110°C for 1.5 hr. The reaction mixture was parti-
tioned between EtOAc and water, the organic phase was separated, dried (MgSOy) and concen-

trated m vacuo. The resultant residue was subjected to flash chromatography (Si0,, gradient 0-
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100% EtOAc in cyclohexance) to give 3-[2-(2-Isopropyl-2H-[1,2,4]triazol-3-y1)-4,5-dihydro-6-
oxa-1,3a-diaza-benzolelazulen-%-yl}-8-aza-bicyclof3.2. 1Joct-2-cne-R-carboxylic acid tert-butyl

cster as a colourless oil (177 mg, 0.35 mmol, 63%). LCMS  RT= 4 84 min, [M+H]+= 303

Step 4:

To a degassed solution of 3-[2-(2-isopropyl-2H-[1,2,4]triazol-3-y1)-4,5-dihydro-6-oxa-1,3a-
diaza-benzo|clazulen-8-yi]-8-aza-bicyclo[3.2.1]Joct-2-cne-&8-carboxylic acid tert-butyl ester (176
mg, 0.35 mmol) in acetic acid (7 mL) was added palladium hydroxide on carbon (20% palladium,
50% water, 62 mg). The vessel was evacuated and refilled with hydrogen gas (x3) before the
reaction was stirred at RT for 100 hr. The reaction mixture was filtered through a pad of Celite®),
washing with EtOAc, the filtrate concentrated in vacuo to give a mixture of endo/cxo-3-[2-(2-
isopropyl-2H-[1,2.4]triazol-3-y1)-4.5-dihydro-6-oxa-1,3a-diaza-benzo[eJazulen-8-yi]-8-aza-
bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester as a black gum (177mg, 0.35 mmol,

quantitative vield). LCMS RT= 4.83 min, [M+H]+ 503

Step 5:

To a solution of 3-[2-(2-isopropyl-2H-[ 1,2, 4]triazol-3-y1)-4.5-dihydro-6-oxa-1,3a-diaza-benzo-
[elazulen-8-yl}-8-aza-bicyclo[3.2. 1Joctane-8-carboxylic acid tert-butyl ester (177 mg, 0.35 mmol)
in dioxane (10 mL) was added 4M HCl in dioxane (5 mL) and methano! (5 mL). The resultant
mixture was stirred at RT for 18 hr before being concentrated in vacuo. The resultant residue was
taken up into methanol and loaded onto a SCX-2 cartridge, eluting with methano! then 2M NHa

in methanol. The basic fractions were concentrated in vacuo to give a mixture of endo/cxo-8-(&-
aza-bicyclo[3.2. 1 Joct-3-y1)-2-(2-1sopropyl-2H-[ 1.2 4]triazol-3-y1)-4.5-dihydro-6-oxa- 1. 3a-diaza-

benzo[clazulene as a brown glass (91 mg, 0.22 mmol, 64%). LCMS RT= 2.77 mim and 2.91 min,

Step 6

A solution of endo/exo-8-(&-aza-bicyclo[3.2. 1 Joct-3-y1)-2-(2-1sopropyl-2H-[ 1.2 4]triazo-3-y1)-
4 5-dihydro-6-oxa-1,3a-diaza-benzo[clazulene (91 mg, 0.22 mmol) in DCM (1 mL) was treated
with TEA (38 L. 0.27 mmol) followed by bromoacetamide (37 mg, 0.27 mmol) and the re-
action mixture stirred at RT for 22 hr before being concentrated in vacuo. The resultant residue
was subjected to flash chromatography (S10s, gradient 0 to 7% 2M NH; (methanol) in DCM)
and cndo/exo 1somers separated by RPHPLC (Co-phenyl column, gradient 5 to 25% acctonitrile
in water + 0.1% HCO;H over 20 min) to give the title compounds as white solids (3mg and

13mg of 1st and 2nd cluting isomers respectively). Tst eluting isomer was assigned as 321:
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LCMS: RT = 2.64 min, [M+H]+ = 462. 1H NMR 400MHz (CDC13) &: 8.45 (1 H, d. J = 8.40
Hz), 8,10 ( 1H, br),7.97 (1 H, br), 7.89 (1 H, s}, 7.67 (1 H, s), 7.14 (1 H, d. ] = 8.52 Hz), 7.02 (1
H, $),5.99 (1 H,m), 5.81 (1 H, br). 4.49-4.47 (4 H, m), 3.49 (2 H. 5). 3.19 (3 H, m), 2.66-2.56 (2
H, m). 2.04-1.96 (4 H. m), 1.66 (2 H, m), 1.59 (6 H, d, J = 6.63 Hz)

Example 322: 2-((1R,3s,55)-3-(2-(1-isopropyvl-1H-1,2 4-triazol-5-vI)-5,6-dihydrobenzo|f}-
imidazo[1,2-d][[,4]oxazepin-9-yi)-8-azabicyclo[3.2.1]octan-8-yl)acetamide
322

Following the procedures in Example 321, 2nd cluting isomer was assigned as 322: LCMS: RT
= 2.70 min, [M+H}* =462, 1H NMR 400MHz (CDCI3) 3: 8.45 (1 H, d, J = 831 Hz), .02
(1H,br),7.88 (1 H, d. ) = 0.67 Hz), 7.74 (1 H. br), 7.66 (1 H, ), 7.06 (1 H, dd, J = 8.35, 1.82 Hz),
6.93 (1 H,d.J=1.77 Hz), 5.99-5.98 (1 H, m), 5.75 (1 H, br), 4.47-4.46 (4 H, m), 3.42 (2 H, m),
316 (2 H.),2.92-2.90 (1 H,ym), 2.10-2.08 (2 H, m), 2.00 (2 H. . ] = 12.82 Hz). 1.82-1.81 (4 H,
m), 1.59 (6 H, d, ] = 6.63 Hz)

Example 323: 2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-9-(4-methvipiperazin-1-vl)-5,6-dihvdro-
imidaze|1,2-d]pvride{3,2-f]{1,4Joxazepine 323

A solution of 9-chloro-2-(1-isopropyl-1H-1.2,4-triazol-5-y1)-5,6-dihydroimidazo[ 1.2-d]pyrido-
[3.2-f][1,4Joxazcpine (66.0 mg, 0.200 mmol; ). I-methyl-pipcrazine, (88.5 1L, 0.798 mmol) and
TEA (167 1L, 1.20 mmol) i N.N-dimethylacetamide (3.00 mL, 32.3 mmol) was heated in
microwave at 160°C for 20min. The reaction was filtered through Celite® then rinsed with
EtOAc. The filtrate was washed water, brine. The organic layer was dried Na,SOy, concentrated.
The crude product was purified by tHPLC to give 323. MS: (ESI+) = 395.2. "H NMR (400
MHz, DMSO) 6 8.50 (d,.J = 8.7 Hz, 1H), 7.88 (s, [H), 7.80 (s, 1H), 6.72 (d, ./ = 8.8 Hz, 1H),
588 (dt, /=132, 6.7 Hz, 1H), 4.49 (m, 4H), 3.61 - 3.48 (m. 4H), 2.42 - 2.34 (m, 4H), 2.21 (s,
3H). 1.47 (d.J = 6.6 Hz, 6H)

Example 324: 4-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-dihydroimidazo{ 1,2-d] pyrido[3.2
-f}{1.4]oxazepin-9-vl)piperazin-2-one 324

Following the procedures in Example 323, 9-chloro-2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-

dihydroimidazo[1.2-djpyrido[3.2-f][ |.4Joxazepine and piperazin-2-one were reacted 1o give 324,
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(s, 1H), 7.81 (s, 1H), 6.70 (d, J = 8.8 Hz, 1H), 5.88 (dt, /= 13.2, 6.6 Hz, 1H), 4.60 — 4.40 (m,
4H). 4.06 (s,/ = 8.0 Hz, 2H), 3.84 - 3.68 (m. 2H), 147 (d, J = 6.6 Hz, 6H).

Example 325: 4-(2-(1-isopropv}-1H-1.2 4-triazol-5-¥1)-5,6-dihvdroimidazo{1.2-d]pyvride[3.4-

f111,4Joxazepin-9-vhpiperazin-2-one 325

A solution of 9-chloro-2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5 6-dihydroimidazo[ 1,2-d]pyrido-

]

<D

[3.4-f1[1. 4loxazepine 264 (55.0 mg, 0.166 mmol), piperazin-2-one (

110 g, 1,10 mmol) and
TEA (0.275 mL, 1.97 mmol) in N-methylpyrrolidinone (3.00 mL. 31.1 mmol} was heated at
150°C for 2 days. The reaction was filtered through Celite® then rinsed with EtOAc. The filtrate
was washed water, brine. The organic layer was dried Na;SOs, concentrated to give 325,
analyzed by rHPLC. MS: (ESI+) = 395.1. "H NMR (400 MHz, DMSO) 8 .55 (d../ = .7 Hz,
TH), 810 (s, TH), 7.88 (s, 1H), 7.81 (s, [H), 6.70 (d, /= 8.8 Hz, 1H), 5.88 (dt..J=13.2, 6.6 Hz,

1H), 4.63 ~4.30 (m, 4H), 4.06 (d, /= 8.0 Hz, 2H), 3.81 - 3.63 (m, 2H), 1.47 (d. ./ = 6.6 Hz, 6H).

Exampie 327: 4-(2-(1-isopropyl-3-methyvl-1H-1,2 4-triazol-5-v1)-5,6-dihvdrobenzo|f]-
imidazo|1,2-d}{1.4]oxazepin-10-yl)pyridin-2(1H}-one 327

Following the procedure for 203, was prepared by substituting 2-flueropyridin-3-ylboronic acid
with 2-fluoropyridin-4-ylboronic acid to give 10-(2-fluoropyridin-4-yl)-2-(1-isopropyl-3-methyl-
1H-1.2.4-triazol-5-y1)-5,6-dihydrobenzo[flimidazo[1.2-d]{1,4]Joxazepine (0.242 g, 24%, MS
(ESI(+)): mvz 404.9 (M+H), which was treated with 10% aq. HCl to give 327 (0.141 g, 59%).

'"H NMR (400 MHz, DMS0) 8 11.53 (s, TH), 8.72(d, /= 2.2, 1H). 7.93 (s, 1H), 7.67 (dd, J = &.5,
23, 1H). 749(d. /=69, IH), 7.15(d. /= 8.6, IH), 6.55 (s, 1H), 6.48 (d../= 6.2, TH), 5.70 (dt,
J=132,6.7, TH). 4.56 (s, 4H). 2.26 (s. 3H). 1.49(d. J = 6.6, 6H). MS (ESI(+)): m/z 403.]

(M~H3}.

Example 328: 3R.45)-4-(2-(1-isopropvl-3-methyl-1H-1,2 4-triazel-5-vi)-5,6-dihvdrobenzo-
Hlimidazo[1,2-d][1,4]oxazepin-9-y)piperidin-3-oi 328

Step 1

4-[2-(2-1sopropyl-5-methyl-2H-[1,2.4]triazo-3-y1)-4, 5-dihvdro-6-oxa- 1, 3a-diaza-benzo[c]-
azulen-8-y11-3.6-dihydro-2H-pyridine--carboxylic acid tert-butyl ester (0.60 g, 1.22 mmol) was
partially dissolved in dry dicthyleneglycol dimethy! cther (14 mL) and a solution of borane/THF
complex (1M in THF. 7.29 mL., 7.29 mmol) was added dropwise. Afier stirring briefly at RT, the

mixture was allowed to stand for 16 hr. The mixture was then cooled in ice, and water (1.1 mL),
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2M sodium hydroxide (3.6 mL) and 35% hydrogen peroxide (0.94 mL, 8.98 mmol) were added
dropwise in scquence. The mixture was heated at 50°C for 8 hr, then cooled. diluted with water
{(approximately 30 mL) and extracted three times with EtOAc. The combined orgamic extracts
were dried (Na,SOy), filtered and concentrated in vacuo. The resultant residuc was subjected o
flash chromatography (S10,, gradient 0-10% methanol in DCM) to give racemic-trans-3-
hydroxy-4-[2-(2-isopropyl-5-methyl-2H-[1.2.4]triazol-3-yl)-4.5-dihydro-6-oxa-1,3a-diaza-
benzolelazulen-8-yl]-piperidine-1-carboxylic acid tert-butyl ester (0.46 g, 74%), containing

approx. 20% of 4-hydroxypiperidine isomer. LCMS  RT= 448, [M+H}+= 509.

Step 2:

Racemic-trans-3-Hydroxy-4-[2-(2-isopropyl-3-methyl-2H-[ 1,2 4]triazol-3-y1)-4,5-dihydro-6-
oxa-1,3a-diaza-benzo[clazulen-8-yl]-piperidine- 1 -carboxylic acid tert-butyl ester (0.215 g, 0.42
mmol) was suspended in dry THF (10 mL) and triphenylphosphine (0.22 ¢, 0.85 mmol) and
chloroacetic acid (82 mg. 0.85 mmol) were added. Dicthyl azodicarboxylate (0.133 mL, 0.85
mmol) was added dropwisc and the mixture was stirred at RT for 24h. The mixturc was coneen-
trated and the resultant residue was subjected to flash chromatography (SiO-. gradient 0-10%
methanol in DCM). The resultant impure material was dissolved in dry DCM (5 mL) and tri-
phenylphosphine, chloroacetic acid and dicthyl azodicarboxylate were added (quantitics as
above). The mixture was stirred at RT for 16 hr, then concentrated in vacuo, the crude product
was triturated with cther and the hiquor was concentrated. The resultant residue was subjected to
flash chromatography (Si0,, gradient 0-3% methano! in DCM) to give impure racemic-cis-3-(2-
Chloro-acctoxy)-4-{2-(2-isopropyl-5-methyi-2H-[ 1,2 4)triazol-3-y1)-4.5-dihvdro-6-oxa-1.3a-
diaza-benzo{elazulen-8-yl]-piperidine-I-carboxylic acid tert-butyl cster (0.297 g), which was

used in the subsequent step without further purification. LCMS RT= 4.61, [M+H]+= 585/587.

Step3:

A solution of impure racemic-cis-3-(2-chloro-acctoxy)-4-[2-(2-isopropyl-5-mcthyl-2H-[1.2.4]-
triazof-3-yl)-4.5-dihydro-6-oxa-1.3a-diaza-benzo[clazulen-&-yli}-piperidine- 1 -carboxylic acid
tert-butyl ester (0.297 ) in dioxane (5 mL) was stirred with aqueous sodium hydroxide (1M, 4.2
mL) at RT for 16 hr, followed by heating at 50°C for approx. 24 hr. The cooled mixture was
extracted three times with EtOAc, the combined organic extracts were dried (Na>SO,), filtered
and concentrated in vacuo. The resultant residue was subjected to flash chromatography (SiO»,

gradient 0-3 % methanol in DCM) to give racemic-cis-3-hydroxy-4-[2-(2-isopropyl-5-methyl-



wh

Lh

WO 2011/036280 PCT/EP2016/064208
-314-

2H-[1,2,4]triazol-3-y1)-4,5-dihydro-6-0xa-1,3a-diaza-benzo[clazulen-8-yi]-piperidine-1 -
carboxvylic acid tert-butyl ester (17 mg). LCMS RT= 4.50, [M~H]+ 509

To a solution of cis-racemic-3-hydroxy-4-[2-(2-isopropyl-2H-[1.2 4]triazol-3-y1)-4,5-dihydro-6-
oxa-1.3a-diaza-benzo[elazulen-8-yij-piperidine-1-carboxylic acid tert-butyl ester (17 mg, 0.36
mmol) in DCM (1 mL) and methanol (0.6 mL) was added 4M HC1 in dioxane (1.5 mL) slowly
and the reaction mixture stirred at RT for 2.5 hr before being concentrated in vacuo. The
resultant residue was triturated in dicthyl ether to give racemic cis-4-(2-(1-isopropyl-3-methyl-
1H-1,2.4-triazol-5-y1)-5.6-dihydrobenzo[ flimidazo[ 1,2-d][1,4joxazepin-9-ylpiperidin-3-ol

which was resolved as the (3R.45) cnantiomer 328 as a white solid (10 mg, 67%). MS RT 2.47,
[M~H}+=409. "H NMR (DMSO-d6) 6: 8.92 (1H, br. d), 8.33 (1 H, d. J =8.30 Hz}, 7.97 (1 H, s),

7.99 Hz), 4.06 (1 H, 8), 3.27 (2 H. m), 3.17 (2 H, m), 2.97 (2 H. d, J = 14.58 Hz), 2.32-2.27 (1H.
m). 2.29 (3. s), 174 (1 H. d, T = 13.43 Hz), 1.46 (6 H.d. J = 6.59 Hz)

Example 329: 2-(4-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-yI)-5,6-dihydrobenzo|f}-
imidazo[1,2-d]{1.4]oxazepin-9-vl)piperidin-1-yI}-N,N-dimethviacetamide 329

A suspension of 2-(2-isopropyl-5-methyl-2H-[1.2 4]triazol-3-y1)-&-piperidin-4-yi-4.5-dihyvdro-6-
oxa-1,3a-diaza-benzo[elazulene hydrochloride (310 mg, 0.72 mmol) in DCM (6 mL) and TEA
(0.3 mL, 2.16 mmol) was sonicated and stirred before adding N,N-dimethyl-2-chloroacetamide
{98 mg, 0.8 mmol) and TBAI (28 mg, 0.072 mmol) and the reaction mixture stirred for 72 hr at
RT before being concentrated in vacuo. The resultant residue was partitioned between water and
DCM and the aqueous extracted five times with DCM, the combined organic extracts dricd
{Na>50,). filtered and concentrated in vacuo. The resultant residue was subjected to flash chro-
matography (Si0,, gradient 0 to 10% mcethanol in DCM) then triturated in dicthyl cther to give
329 as a white solid (129 mg, 38%). LCMS: RT =271 min, [M+H]+ = 478 1H NMR 400MHz
(CDCI3) &: 844 (1 H. d. 7= 830 Hz), 7.61 (1 H.5), 7.04 (1 H. d. J = 843 Hz), 6.91 (1 H. ),
SOI{(IH.t.J=663 Hz), 445(4 H, d. 1= 14.92Hz), 3.39 (2 H,m), 3.11 (2 H.m), 3.10 (3 H. s},
2.99 () Ham), 2.98 (3 H, 5). 2.54 (2 Hm), 241 (3 H,5), 1.90 (4 H, s). 1.57 (6 H, d. ] = 6.65 Hz)

Example 330: 2-(3-hvdroxy-4-(2-(1-isopropyvl-1H-1,2.4-triazol-5-vI)-5,6-dihvdrobenzo|f}-
imidazo{1,2-d][1.4]oxazepin-9-yl)piperidin-1-yI)-N,2-dimethylpropanamide
330
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A mixture of trans-racemic-4-[2-(2-1sopropyl-2H-[ 1,2 4]triazol-3-y1)-4.5-dihydro-6-0xa-1,3a-di-
aza-benzo[clazulen-&-yl}-piperidin-3-ol hydrochloride (199 mg, 0.46 mmol), 2-bromo-2-methyl-
N-methyl propionamide (83 mg, 0.46 mmol), NaOH (2 mL, 50% aqucous solution), TBAB (16
mg, 0.05 mmel) and DCM (2.5 mL) was stirred vigorously at RT for 7.5 hr. The phases werc
scparated and the aqueous layer extracted three times with 10% methanol in DCM, the combined
organic extracts washed with brine then dried (Na,SOy), filtered and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (Si0-, gradient 0 to 10% methanol in
DCM) to give 330 (84 myg, 37%). LCMS: RT = 2.34 min, [M+H]+ = 494, 1TH NMR 400MHz
(CDCI3) 6: 8.44 (1 H. d. J = 823 Hz), 7.87 (1 H. ), 7.48 (1 H. ). 7.17 (1 H, br), 7.08 (1 H. m).
6.86 (1 H, s, 6.03-6.01 (1 H,m), 4.77-4.07 (4 H, m), 3.82 (1 H. br), 3.17 (1 H, m), 2.86 (3 H, d.
J=498 Hz), 285 (2H, m), 246 (1 H, m). 2.27 (1 H, m), 2.18 (1 H, m), 1.90 (1 H, m), 1.70 (1 H,
m), 161 (6 H, m), 1.27 (6 H, d, J=10.69 Hz)

Example 331: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1}-5,6-dihydroimidazo|1,2-d| pyri-
do|3,4-f]{1,4]oxazepin-9-vl)piperazin-1-vl)-N,N-dimethylacetamide 331

A solution of 9-chloro-2-(1-isopropyl-1H-1,2 4-triazol-5-y1}-3,6-dihvdroimidazo[1.2-dJpyrido-
[3,4-f]{1.4Joxazepine 264 (80.0 mg, 0.242 mmol), cthyl 2-(piperazin-1-yhacetate (0.275 g, 1.60
mmol} and TEA (0.400 mL, 2.87 mmol) in N-methylpyrrolidinone (4.36 mL, 45.2 mmol) was
heated at 150°C for 2 days. The reaction was filtered through Celite® then rinsed with EtOAc.
The filtrate was washed water, brine. The organic layer was dried Na,SOy. concentrated. To a
solution of crude ethyl ester intermediate in THF (3.00 mL, 37.0 mmol) and water (3.00 mL. 166
mmol) was added lithium hydroxide hydrate (0.0406 g, 0.967 mmol; ). The reaction was stirred
at RT. The reaction was quenched with water then wash EtOAc. The aqueous layer was concen-
trated to give 2-(4-(2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo[ 1,2-dpyrido[3,4-
][ 1.4loxazepin-9-ylpiperazin-]-vljacctic acid which was carried to next reaction. MS: (ESI+) =
439.2

2-(4-(2-(1-Isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo[ 1,2-d|pyrido[3,4-f}[ 1 .4 Joxazc-
pin-9-yhpiperazin-1-yhacetic acid (0.050 g, 0.00011 mol) dissolved in DMF (1.79 mL, 0.0231
mol) and treated scquentially with N,N-diisopropylethylamine (0.119 mL, 0.000686 mol), di-
methylamine hydrochloride (0.0373 g, 0.000457 mol) then N.N,N'N'-tetramethyl-O-(7-aza-
benzotriazol-1-yluronum hexafluorophosphate (0.0521 ¢, 0.000137 mol). Stir at RT 2 hr. Add
sat. sodium bicarbonate, cxtract with EtOAc. Dry organics over sodium sulfate and concentrate

to give 331, analyzed by rHPLC. MS: (ESI+) =466.2. "H NMR (400 MHz. DMS0} 3 9.10 (s,
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IH), 7.89 (s, 1H), 7.84 (s. 1H), 6.34 (s, 1H), 6.01 ~ 5.79 (m, 1H), 4.50 (d, J = 10.0 Hz, 4H), 3.53
(s, 4H), 3.18 (s, 2H). 3.03 (s, 3H). 2.82 (s, 3H), 1.47 (d, J = 6.5 Hz, 6H).

Example 332: 2-(4-(2-(1-isopropyi-1H-1,2 4-triazol-5-y1}-5,6-dihyvdroimidazo| 1,2-d|pyrido-
[3,4-f][1,4]oxazepin-9-yl)piperazin-1-yhacetamide 332

2-(4-(2-(1-1sopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo[ 1,2-dpyrido{3,4-f][ 1 .4 Joxaze-

in-9-yhpiperazin-1-yljacetic acid from Example 331 (0.050 ¢, 0.11 mmol) dissolved in DMF

o~ ey

1.79 mL, 0.0231 mol) and treated sequentially with N N-diisopropylethylamine (0.119 mL.
0.686 mmol}, ammonium chloride (0.0244 g, 0.457 mmol) then NN, N N'-{ctramethyl-O-(7-aza-
benzotriazol-1-yhuromum hexafluorophosphate (6.0521 ¢, 0.137 mmol: ). Stir at RT 2 hr, Add
sat. sodium bicarbonate, extract with EtOAc. Dry organics over sodium sulfate and concentrate
to give 332, analyzed by rtHPLC. MS: (ESI+) = 466.2. 'H NMR (400 MHz, DMS0) 3 9.11 (s.
1H), 7.89 (s, 1H), 7.85 (s, 1H), 7.20 (s, 2H), 6.35 (s, 1H), 5.93 (dt, J= 13.7, 7.0 Hz, 1H), 4.50 (d,

J=10.4 Hz, 4H), 3.57 (5, 5H), 2.91 (s, 2H), 1.47 (d, J = 6.5 Hz, 6H).

Exampie 333: 2-(1-isopropyvl-1 H-1,2 4-triazol-5-vI}-5,6-dihvdroimidazo{1,2-d]pvrido|3.2-f]-
{1.4]oxazepin-%(8H)-one 333

A solution of 9-chloro-5.6-dihydroimidazo[1.2-d]pyrido[3.2-f][1,4]Joxazepine-2-carboxamide
(35.0 mg. 0.166 mmol) in sulfuric acid (0.70 mL, 13 mmol) and water (0.70 mL, 39 mmol) was
heated at 125°C for 2 hr. The reaction was diluted with water, neutralized 1M NaOH then
extracted EtOAc. The organic layer was dried Nay SOy, concentrated to give 333 afier rtHPLC
purification. MS: (ESI+)=313.0

Example 334: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-5,6-dihvdroimidaze|1,2-dpvrido-
[3.2-f][ 1.4joxazepin-9-vI)piperazin-1-vl}-N-methvlacetamide 334

A solution of 9-chloro-2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydroimidazo{ 1,2-d}pyrido-
[3.2-f][ 1.4Joxazepine (150.0 mg, 0.4535 mmol). cthyl 2-(pipcrazin-1-yhacetate (0.275 ¢, 1.60
mmol} and TEA (6.400 mL, 2.87 mmol) in N-methyipyrrolidinone (4.36 mL. 45.2 mmol) was
heated at 150°C for 2 days. The reaction was diluted with EtOAc then wash with water and brine.
The organic layer was dried Na,SOs, concentrated to give intermediate ethyl ester which was
dissolved in THF (X.00 mL, 98.6 mmol) and water (8.00 mL, 444 mmol}. Lithium hydroxide
hydrate (0.07612 g, 1.814 mmol) was added. The reaction was stirred at RT and then quenched

with water and washed with EtOAc. The aqueous layer was concentrated to give 2-(4-(2-(1-iso-
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propyl-1H-1,2,4-triazol-5-y1)-5,6-dihydroimidazo{1,2-d]pyrido{3,2-f}[ 1,4 Joxazepin-9-yh)piper-
azin-1-ylhacetic acid. MS: (ESI+) = 439.4

2-(4-(2-(1-Isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo{ 1,2-d]pyrido[3.2-f][ 1,4Jox-
azepin-9-yl)pipcerazin-1-ylhacetic acid (0.050 g, 0.00011 mol) was dissolved in DMF (1.79 mL,
0.0231 mol) and treated sequentially with N,N-diisopropylethylamine (0.119 mL, 0.000686 mol}
2.00 M of methylamine in THF (0.228 mL) then NN N' N'-tetramethyl-O-(7-azabenzotriazol-1-
vhuronium hexafluorophosphate (0.0521 ¢, 0.000137 mol). Stir at RT 2 hr. Add sat. sodium
bicarbonate, extract with EtOAc. Dry organics over sodium sulfate and concentrate to give 334,

analyzed by tHPLC. MS: (ESI+)=452.2

Example 335: 2-(4-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihvdroimidazo[1,2-d] pyrido-
[3,2-f]| 1,4]oxazepin-9-yvDpiperazin-1-vI}-N,N-dimethylacetamide 335

2-{4-(2-(1-isopropyl-1H-1.2,4-triazol-5-y1)-5.6-dihydroimidazo( I.2-d]pyrido[3.2-f][ 1,4 ]ox-
azepin-9-yhpiperazin-1-yhacetic acid from Example 334 (0.050 g, 0.00011 mol) dissolved in
DMF (1.79 mL, 0.0231 mol) and treated scquentially with N N-diisopropylcthylamine (0.119
mL, 0.000686 mol) dimethylamine hydrochloride (0.0373 g, 0.000457 mol) then NN, N N'-
tetramethyl-O-(7-azabenzotriazol-1-vljuronium hexafluorophosphate (0.0521 ¢, 0.000137 mol).
Stir at RT 2 hr. Add sat. sodium bicarbonate, extract with EtOAc. Dry organics over sodium

sulfate and concentrated to give 335, analyzed by rHPLC. MS: (ESI=) = 466.3

Example 337: 1-((2-(1-isopropyl-1H-pyrazol-5-v)-5,6-dihydrobenzo|flimidazo[1,2-d]-
11.4]oxazepin-9-yymethyhurea 337

40 (0.6 ¢, 2.0 mmol), prepared according to Example 40, -isopropyl-5-(4.4.5.5-tctramethyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazole (0.477 mmol, 2.02 mmol) and bis(triphenylphosphine})-
palladium(11} chloride (0.059 ¢, 0.084 mmol) were combined in a 35 mL microwaveable vessel.
Subscquently, potassium carbonate (1.0 M in water, 5 mL) and acetonitrile (5 mL) were added.
The reaction vessel was then subjected to microwave irradiation at 140°C for 20 min. The mix-
ture was diluted further with EtOAc and the product was isolated via acid-base extraction to
provide 0.3 g (50% vield) of 2-(1-isopropyl-1H-pyrazol-5-y1)-3.6-dihydrobenzo| f}imid-
azo[1,2-d]{ 1,4Joxazepine-9-carboxylic acid.
2-(1-isopropyl-1H-pyrazol-5-yl1)-53.6-dihydrobenzo[f]imidazo{ ],2-d]{ 1 .4Joxazepine-9-carboxylic
acid (0.3 g, 0.9 mmol) was dissolved in THF (3 mL) and ammonium chloride (0.19 g, 3.6 mmol)

and N N-diisopropylethylamine (0.31 mL, 1.8 mmol) were added followed by HATU (0.37 g,
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0.98 mmol) lastly and the resulting mixture was stirred at ambient temperature for 2 hr. The
reaction was complete as indicated by LOMS analysis, The reaction mixture was then diluted
with saturated aqueous sodium bicarbonate solution and extracted with EtOAc twice. The
combined organic fayers were washed once with brine and dried over Na;SO4. The liquid was
filtered and concentrated to dryness. The crude residuc was carried on to the subsequent reaction
without further purification steps applied. This provided 0.3 g (quantitative) of 2-(1-isopropyl-
|H-pyrazol-5-yI)-5,6-dihydrobenzo[flimidazo[1.2-d]{ 1.4]Joxazepine-9-carboxamide 346. MS
(EST+) m/z 338.1 (M+H"), caled. 3384

Lithium tetrahydroaluminate (0.047 g, 1.3 mmol) was suspended in THF (8 mL) and cooled to
0°C. A solution of 346 (0.3 g, 0.9 mmol) in THF (2 mL) was added and the rcaction mixture was
stirred at cold temperature for 10 min. The flask was gradually brought to RT and stirred for 16
hr. The reaction was quenched by pouring into a mixture of diethyl ether and saturated aqueous
Rochelle’s salt solution (1:1). The mixture containing significant emulsion was stirred very
vigorously until the phases scparated (ca. 2 h). The phasces were partitioned and the aqucous

layer was extracted numerous times with EtOAc. The combined organic layers were dried over

MgSOa, filtered and concentrated to give (0.15 g, 0.46 mmol) (2-(1-isopropyl-1H-pyrazol-5-yl)-
3.6-dihydrobenzofflimidazo[1.2-d}[ 1 .4]oxazepin-9-ylymethanamine 347 (MS (ESI+) nvz 323.1

(M~+H"), caled. 323.4) which was dissolved in glacial acetic acid (0.8 mL) and water (5 mL). A
solution of potassium cyanate (0.114 g, 1.41 mmol) in water was added dropwise. DMF (3 mL)
was added to help with dissolution. The resulting reaction mixture was stirred at RT for 12 hr.
Subscquently, the reaction was heated at 50°C for 3 hr. The mixture was cooled to RT and
filtered to provide 0.02 g (10% yield) of 337. MS (ESI+) m/z 367.1 (M+H"), caled. 367.4. 'H
NMR (400 MHz, DMSQO) § 8.53 (s, 5H), 8.33 (d, /=82 Hz, IH). 7.61 (d, /= 3.7 Hz, 1H), 7.43
(s, 1H), 7.01 (d,.J= 8.7 Hz. TH), 6.91 (s, 1H), 6.63 (s. 1H), 6.38 (s. 1H), 5.62 (s, 2H), 5.42 (s.
7H), 4.47 (s, 3H), 4.17 (d,./ = 3.8 Hz, 2H), 1.44 (d, J = 6.4 Hz, 6H)

Example 338: (25)-1-(2-(1-isopropyl-1H-1,2,4-triazo}-5-v1)-5,6-dihvdroimidazo{1,2-d |~

pyrido|3,4-f]| 1 ,4]oxazepin-9-yhpyrrolidine-2-carboxamide 338

Following the procedures of Example 339, 93 and L-prolinamide, were reacted and the crude
product subjected to flash chromatography (SiOa, gradient 0 1o 8% methanol in DCM) then
recrystallisation from methanol to give 338 as a white solid (115 mg. 44%). LCMS: RT = 248
min., {M+H]+ 409, "H NMR 400MHz (DMSO-d6) 6: 9.06 (1 H. s), 7.88 (1 H, ). 7.83 (1 H. s},
7.33 (1 H, br), 6.92 (1 H, br), 5.97-5.96 (1 H, m), 5.94 (1 H. 5), 4.53-4.45 (4 H, m). 430 (1 H, d,
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J=851Hz),359(1 H,5),337(1 H,d. J=993 Hz), 2.18 (1 H, m). 1.95 (3 H, m), 1.47 (6 H,
dd, J = 6.59,3.43 Hz)

Example 339: 1-(2-(1-isopropvi-1H-1,2 4-triazol-5-v1)-5,6-dihydroimidazo[1,2-d]pyrido-
[3,4-f]{1.4]oxazepin-Y-vl)piperidine-4-carboxamide 339

93 was treated with sodium hydride, (1.2 ¢q.) and the reaction mixture stirred at RT or 40°C for
13 min to 1.25 hr before the addition of benzenebis(trifluormethane) sulfonamide (1.2 eq.).
Stirring was continued at RT until complete consumption of pyridone was scen (TLC or LCMS)
then piperidine-4-carboxylic acid amide was added (1 to 2.5 ¢q.) and the reaction mixture heated
at 70 to 100°C until no further rcaction was scen. The crude products were isolated by removal
of solvent in vacuo, precipitation from the reaction mixture by addition of water, addition of
water and cxtraction with EtOAc or DCM. or by using an Isolute SCX-2 cartridge and the crude
product recrystallised from methanol to give 339 as a white solid (161 mg. 60%). LCMS: RT =
2.41 min, [M+H+ 423. "H NMR 400MHz (DMSO-d6) 8: 9.10 (1 H, s), 7.88 (1 H. d, ] = 0.65
Hz), 7.83 (1 H, ), 7.27 (1 H.5), 6.76 (1 H, ), 6.34 (1 H, §), 5.93-5.92 (1 H, m). 4.51-4.49 (4 H.
m), 431 (2H. d J=13.19Hz), 2.94-2.81 (2 H. m), 2.38-2.35(1 H, m). 1.73 (2 H, m), 1.53 (2 H,
dd, J = 12.25,3.87 Hz), 1 .47 (6 H, d. J = 6.60 Hz)

Example 340: 1-(2-(1-isopropyl-1H-1,2 4-triazol-5-v1)-5,6-dihvdroimidazo{1,2-d]pyrido-
[3.4-f]{ 1.4} oxazepin-9-vl)piperidin-4-ol 340

Following the procedures of Example 339, 93 and 4-hydroxypiperidine, the crude product was
recrystallised from methanol to give 340 as a white solid (106 mg, 42%). LCMS: RT = 2.48 min,
[M+H]+ = 396. 'H NMR 400MHz (DMSO-d6) : 9.09 (1 H, s), 7.88 (1 H, d, J = 0.64 Hz), 7.83
(1 H,8),633(1H.s). 3.97-588 (1 H.m}, 4.69(1 H,d, ] =426 Hz), 449-4.48 (4 H, m), 4.03-
399 (2H.m), 3.75-3.67 (1 Hom), 3.14-3. 13 (2 Hom), 1.80-1.71 (2 H, m). 1.47(6 H, d, ] =6.60
Hz)y, 1.34-1.33 (2 H, m)

Example 341: 2-(I-isopropyi-1H-1,2 4-triazo}-5-vI}-9-merpholine-5,6-dihvdreimidazo-
[1.2-d]pyrido|3,4-f}{1,4]oxazepine 341

Following the procedures of Example 339, 93 and morpholine, the crude product was recrystal-
lised from methanol to give 341 as a white solid (107 mg, 44%). LCMS: RT = 3.12 min.

IM~H]+ 382. "H NMR 400MHz (DMSO-d ) 3: 9.14 (1 H, 5), 7.90 (1 H. d, J = 0.63 Hz), 7.86 (I
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H, s}, 6.36 (1 H, s). 5.93-5.92 (1 H, m), 4.57-448 (4 H, m), 3.70 (4 H, t, ] = 4.74 Hz), 3.50 (4 H.
t,J=4.74 Hz), 1.49 (6 H. d, } = 6.60 Hz)

Example 342: N-isopropyl-2-(4-(2-(1-isopropvi-1H-1,2 4-triazol-5-vl)-5,6-dihvdroimidazo-
[1,2-d}pvrido{3.4-f}[1,4]oxazepin-9-vl)piperazin-1-vljacetamide 342

Following the procedures of Example 331, 342 was prepared. MS: (ESI-) = 480.2

Example 343: 1-2-(1-isopropyl-1H-1,2,4-triazol-5-v1)-5.6-dihvdroimidazo|1.2-d]pvrido-

{3,2-f]1,4]oxazepin-9-yhazetidine-3-carboxamide 343

A solution of 9-chloro-3,6-dihydroimidazo[1,2-d}pyrido]3.2-f][ | .4 Joxazepine-2-carboxamide
(45.0 mg, 0.136 mmol), azetidine-3-carboxylic acid (30.0 mg, 0.297 mmoly and TEA (0.300 mL,
2.15 mmol) in isopropyl alcohol (1.00 mL, 13.1 mmeo!} was heated at 150°C for 2 days. The re-
action was diluted with water then washed with EtOAc. The aqueous layer was acidificd then
extracted with EtOAc. The organic laver was dried Na-SOy, concentrated to give carboxylic acid
intermediate, 1-~(2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo{1.2-d]pyrido{3,2-f]-
[1.4}oxazepin-9-vljazetidine-3-carboxylic acid (MS: (ESI+) 396.1) which was dissolved (0.060 2.
0.00015 mol) in DMF (2.37 ml.. 0.0306 mol) and trcated sequentially with N.N-diisopropyl-
cthylamine (0.158 mL, 0.000910 mol) ammonium chloride (0.0325 g, 0.000607 mol) then

NN, N N*-tetramethyl-O-(7-azabenzotriazol-1-yluronium hexafluorophosphate (0.0692 ¢,
0.000182 mol). Stir at RT 2 hr. Add sat. sodium bicarbonate. extract with EtOAc. Dry organics
over sodium sulfate and concentrated to give 343, analyzed by rHPLC. MS: (ESI+)=395.1. 'H
NMR (400 MHz, DMSO) 6 .50 (d. /= 8.5 Hz, TH), 7.88 (s, 1H}, 7.80 (s, TH), 7.50 (s, 1H),
7.04 (s, 1H), 6.28(d, /= 8.5 Hz, 1H). 396 - 5.76 (m, 1H). 448 (d./=10.2 Hz, 4H). 4.09 (t, J =
8.3 Hz, 2H), 3.98 (1, /=69 Hz, 2H), 3.44 (dd, J=14.5, 74 Hz, 1H), 1 .46 (d. J = 6.5 Hz, 6H).

Example 345: 2-2-(I-isopropyi-1H-1,2,4-triazol-5-y1)-5.6-dihydrobenzo|flimidazo|1,2-d]-
[1.4]oxazepin-9-vpropanamide 345

A degassed mixture of 187 mg (0.500 mmol) of 194, 320.6 mg (2.000 mmol) of (1-trimethyl-
siltyloxy)-1-methoxyprop-1-cne, 19.4 mg (0.025 mmol) of bromo(tri-t-butylphosphine)palladium
dimer and 154.5 mg (0.500 mmol) of tributyltin fluoride in 4.0 m! of 1,4-dioxane was heated for
18 hr at 105°C. After a work up a mixture of saturated and unsaturated esters was separated from
a product of debromination by column chromatography cluting with 1-4% gradient of methanol

in DCM. 9% mg of the above mixture and 100 mg of 10% Pd-Carbon in 12 ml of cthanol was
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hydrogenated at 1 atm for 3 hr. The mixture was filtered, the filtrate concentrated in vacuum
giving 80 mg of pure methyl 2-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo[ flimid-
azo[1.2-d][ 1 4Joxazepin-9-yl)propanoate. M/z 382.1, calc. 381.18

Methyl 2-2-(1-1sopropyl-1H-1,2. 4-triazol-5-y1)-3,6-dihydrobenzo{flimidazo[1,2-d}[ 1 4 Joxaze-
pin-9-yhpropanoate and lithium hydroxide were reacted to give 2-(2-(1-isopropyl-1H-1,2,4-tri-
azol-5-yl)-5.6-dihydrobenzo{flimidazo{1.2-d}[1,4Joxazepin-9-yhpropancic acid. M/z 368.2,
calc. 367.16, which was converted to 345, M/z 367.1, calc. 366.18. 1H NMR (400 MHz, DMSO)
S 8.32(d, J=8.3, 1H), 7.90 (s, 2H), 7.41 (s, 1H), 7.10 (d, J= 8.5, 1H), 7.00 (s,1H), 6.87 (s, 1H),

(d.J= 6.9, 3H)

Example 348: 2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-9-(oxetan-3-yi)-5,6-dihvdro-
benzo[flimidazo{1,2-d]{1.,4]oxazepine 348

Generation of boronic acid: A solution of 2-(2-Isopropyl-5-methyl-2H-[ 1,2 4]triazol-3-y1)-8-
(4.4.5.5-tetramethyl-{ 1,3, 2]dioxaborolan-2-y1)-4.5-dihydro-6-oxa-1.3a-diaza-benzo[clazulene
(Example 57, 0.495 ¢, 0.00114 mol) and sodium periodate (0.730 g, 6.00341 mol) in a 4:1 mix-
ture of THF (7.38 ml) and water (1.84 m) was stirred at RT for 30 min. Aqueous hydrogen
chloride (0.000796 mol, IN, 0.8 mL) was added and the rcaction was stirred at RT overnight.
The mixture was diluted with water and extracted 3 times with DCM. The organic layers were
combined, dricd with MgSO, and concentrated. The crude material was carried forward without
further purification.

To a CEM microwave vial was added the crude boronic acid (0.154 ¢, 0.437 mmol), nickel{1)-
iodide (0.0186 g, 0.0596 mmoly , trans-2-aminocyclohexanol hydrochioride (0.00904 ¢, 0.05%6
mmol) and sodium hexamethyidisifazane (0.477 mmol, 2M in THF, 0.24 mL), in degassed iso-
propyl alcohol (0.91 mL) and DMSO (1.5 mL) . The mixture was continuously purged with
nitrogen. 3-iodooxetanc (0.0731 g, 0.39% mmol) in isopropyl alcohol (0.21 mL) was added and
the vial was capped immediately. The reaction was heated to 85°C in the microwave for 25 min.
About 50% conversion to product was observed by LC/MS - protodeboronation was also
observed. The mixture was diluted with DCM and filtered through Celite®, Water was added
and the mixturc was extracted 3 times with DCM. The crude was loaded as a solid onto silica gel
and purificd by flash chromatography (50% EtOAc in hexanes). and re-purified by reverse-phase
HPLC to give 25.8 mg of 348 as a white solid. MS(ESI+) 366.1. "H NMR (400 MHz, DMSO0) §
840 (d, J=82 Hz 1H), 7.89 (s, 1H}), 7.22 (d, ./ = 8.3 Hz, 1H), 7.06 (s, 1H), 5.93 — 5.73 (m, 1H).
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4.94 (t,J = 7.0 Hz, 2H), 4.63 (t,J = 6.2 Hz, 2H), 4.55-4.46 (m, 4H), 4.33 - 4.18 (m, 1H), 2.25 (s,
3H), 1.46(d, J = 6.4 Hz, 6H)

Example 352: N-hydroxy-2-(2-(1-isopropyl-1H-1,2 4-triazo}-5-v1)-5,6-dihvdrobenzo|f]-

imidazo[1.2-d}{1.4]oxazepin-9-vl)acetamide 352

Following the procedures of Example 316, 2-(2-(1-isopropyl-1H-1,2.4-triazo}-5-y1)-5,6-dihydro-

benzo{flimidazo1,2-d) T Aloxazepin-9-yhacetic acid 336 and hydroxylamine were reacted to
give 352, M/z 369.1, calc. 368.16. 1TH NMR (400 MHz, DMSO) & 10.69 (s, 1H), 8.88 (s, 1H).

Example 354; 1-((2-(1-(2,4-difluorophenyl)-3-methyl-1H-1,2,4-triazol-S-yI)-5,6-di-

hvdrobenzo{f]imidazo|1.2-d}[1.4}oxazepin-9-yvD)ymethylurea 354

C-{2-[2-(2.4-Difluoro-phenyl)-5-methyl-2H-[ 1.2, 4]triazol-3-yl}-4.5-dihydro-6-oxa-1,3a-diaza-
benzo[elazulen-8-yi}-methylamine in acctic acid and water was reacted with potassium cvanate
in water to give 354. MS(ESI+) 452.1. "H NMR (400 MHz, DMSO) 8 7.89 (s. 1H), 7.68 (td. J =
87,62 Hz, 1H), 7.62-7.54 (m, 2H), 7.32-7.25 (m. TH), 6.87-6.80 (m, 2H). 6.44 (t../ = 6.1 Hz,
TH), 5.57 (br, 2H), 4.49-4.38 (m, 4H), 4.12(d. J = 6.1 Hz, 2H), 2.35 (s, 3H)

Example 355: (2-(1-(2,4-difluorophenyl)-3-methvi-1H-1,2 4-triazol-5-y1)-5,6-dihydrobenzo-

[fiimidazo[1,2-d}{1.4]oxazepin-9-yymethanamine 355

To a solution of 81 (5.00 g, 0.0162 mol) in toluene (85 mL) was added dimethylacetamide-di-
methylacetal (7.23 mL. 0.0487 mol) . The reaction was stirred at 95°C for 4 hr. The tolucne was
removed in vacuo and the crude 46 was carried forward without further purification. MS(ESI+)
377.1/379.1

46 (0.0162 mol) was dissoltved in acetic acid (50 mL), 2,4-difluorophenylhydrazine hydro-
chloride (3.32 g, 0.0195 mol) was added and the reaction was stirred at 95°C overnight. The
acetic acid was removed in vacuo. The crude was loaded as a solid onto silica gel and purified by
flash chromatography (4-10% methanol in DCM) 10 afford 3.662 ¢ 8-bromo-2-[2-(2,4-difluoro-
phenyl)-5-methyl-2H-{1.2 4]triazol-3-yl]-4,5-dihydro-6-oxa-1,3a-diaza-benzo|clazulene as an
orange solid. MS(ESI~) 45%.0/460.0
8-Bromo-2-[2-(2,4-difluoro-phenyh-5-mcthyl-2H-[1,2.4]trnazol-3-y1}-4,5-dihydro-6-oxa-1,3a-

diaza-benzo[elazulene was reacted with zine cyanide, and Pd(PPhs)s in DMF under microwave
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wrradiation at 60W for 30 min (T, = 175°C) to give 2-[2-(2,4-difluoro-phenyl)-5-methyl-2H-
[1.2.4]triazol-3-y1]-4.5-dihydro-6-oxa-1 3a-diaza-benzo[cJazulene-8-carbonitrile,. MS(ESH)
405.1

To 2-{2-(2,4-Difluoro-phenyl)-5-methyl-2H-{ 1,2 4]triazol-3-y1]-4,5-dihydro-6-oxa-1,3a-diaza-
benzo[clazulenc-&-carbonitrile in THF was added lithium tetrahydroaluminate (1M in THF).
dropwise at 0°C. The reaction was stirred for 2 hr and quenched with saturated Na,SOy until H,
evolution ceased. MgSQOy4 was added and the whole was diluted with copious amounts of DCM,
filtered over Celite®, and concentrated in vacuwo. The crude was purified by flash chromato-
graphy (1-15% MeOH in DCM spiked with Et:N) to afford to give 355. MS(ESI+) 409.1. 'H
NMR (400 MHz, DMSO) 6 7.89 (s, 1H), 7.68 (td, /= 8.7, 6.2 Hz, 1H), 7.64 - 7.52 (m. 2H),
7.32-7.25 (m, 1H), 6.95(s, I1H), 6.91 (dd, /= 8.2, 1.2 Hz, 1H), 4.48-4.38 (m, 4H), 3.66 (s, 2H),
2.35 (s, 3H).

Exampie 356: 9-(1-(2-(dimethylamino)-2-oxoethyl)piperidin-4-vl}-N-(2-hvdroxyvethyl}-N-
isopropyvl-5,6-dihydrobenzo|flimidazo|1,2-d}{ 1 4]oxazepine-2-carboxamide
356

Step 1:

A sealed flask containing &-bromo-2-iodo-4.5-dihydro-6-oxa-1.3a-diaza-benzo{clazulenc (500
mg. 1.28 mmol), palladium (I1) chloride (6 mg. 0.03 mmol} and 4,5-bis(diphenylphosphino)-9.9-
dimethylxanthene (15 mg, 0.03 mmol) was flushed with CO. 2-Isopropylamino cthanol (172 mg,
1.67 mmol), and TEA (0.53 mL., 3.8 mmol) were added as a solution i toluene (2.5 mL) and the
reaction mixturce heated at 100°C for 3.5 hr. The reaction mixture was washed with water and ¢x-
tracted with EtOAc (2 % 30 mL). The combined organic extracts were washed with brine, dried
(Na:SO4) and concentrated in vacuo. The resultant residue was subjected to flash chromato-
graphy (S510,, gradient 2-3% methanol in DCM) to yield &-bromo-4.5-dihvdro-6-oxa-1,3a-diaza-
benzofcjazulene-2-carboxylic acid (2-hydroxy-cthyl)-isopropyl-amide (123 mg, 23%). LCMS:

RT - 3; } m]ﬁ, {M‘i‘H}'” = 394,’396

Step 2:

&-Brome-4.5-dihydro-6-oxa-1.3a-diaza-benzo[e]azulene-2-carboxyvlic acid (2-hydroxy-cthyl)-
isopropyl-amide (114 mg, 0.28 mmeol), 3.6-dihydro-2H-pyridine-1-N-Boc-4-boronic acid pinacol
ester (129 mye, 0.62 mmol), potassium carbonate (96 mg, 0.69 mmol) and PAChdppf.DCM (26
mg, 0.02 mmol) were suspended in DMF (1.5 mL), and the reaction mixture purged with argon.

The reaction mixture was heated at 100°C for 3 hr. The recaction mixture was washed with water,
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extracted with EtOAc (2 % 15 mL) and the combined organic extracts washed with brine, dried
{(Na;SOy) and concentrated in vacuo. The resultant residue was subjected to flash chromato-
graphy (S10,, gradient 0-2% McOH in DCM) to vield 4-{2-[(2-hydroxy-cthyl}-isopropyl-

carbamoyl]-4,5-dihydro-6-oxa-1.3a-diaza-benzo[clazulen-8-yl}-3,6-dihydro-2H-pyridine-1-

Step 3:  &-Piperidin-4-yl-4,5-dihydro-6-oxa-1,3a-diaza-benzo[¢Jazuiene-2-carboxylic acid (2-
hydroxy-cthyl)-isopropyl-amide hydrochloride
To a solution of 4-{2-[(2-hydroxy-cthyl)-1sopropyl-carbamoyl]-4,5-dihydro-6-oxa-1,3a-diaza-
benzofelazulen-8-yl}-3.6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (112 mg, 0.23
mmol) in IMS (3 mL) was added hydrochloric acid (2 mL, 2M, 4.0 mmol) and palladium on
carbon (20 mg. 10% by wt) added. The reaction mixture was stirred under an atmosphere of
hydrogen at 50°C for 4.5 hr. The reaction mixture was filtered and the solids washed with IMS
(10 mL). The filtrate was concentrated in vacuo and azeotroped with acetonitrile to yield &-
piperidin-4-yl-4.5-dihydro-6-oxa-1,3a-diaza-benzo[cjazulene-2-carboxylic acid (2-hydroxy-
cthvl)-isopropyl-amide hydrochloride as a thick oil (110 mg). LCMS: RT = 0.32 min, [M~H]}+ =
399
To a stirred mixture of &-piperidin-4-yi-4,5-dihydro-6-oxa-1,3a-diaza-benzo[clazulene-2-
carboxylic acid (2-hydroxy-cthyl)-isopropyl-amide hydrochloride (127 mg, 0.23 mmol) in DMF
(2 mL) was added potassium carbonate (127 mg, 0.92 mmol), N,N-dimethyl-2-chloroacctamide
(36 mg, 0.3 mmol) and Kl (catalytic) and stirring continued at RT for 72 hr before concentrating
in vacuo. The resultant residue was diluted with EtOAc and washed with water followed by
brine, then dried (Na:SOy), filtered and concentrated in vacuo. The resultant residue was passed
down an [solute SCX-2 cartridge cluting with DCM/methanol then 2M NH: in methanol. Basic
fractions were combined and concentrated in vacuo, the residue subjected to RPHPLC (C18

column, gradient 5 to 95% CHaCN in water + 0.1% HCO-H) to give 356 as a colourless glass

H. s), 8.20 (1H. br, s). 834 (1 H, d, J = 832 Hz). 7.81 (1 H. §). 7.04 (1 H, dd. J = 8.40. 1.77 Hz).
6.90 (1 H. d. 7= 1.69 Hz), 4.63 (2 H. m), 4.45-4.44 (4 H, m), 3.3% (3 H, m). 3.32 (2 H, m). 3.16
(2H.d, J=1121Hz).3.11 (3 H. ). 2.99 (3 H. ). 2.56 (1 H, m), 2.4% (2 H, m), 1.87 (4 H, m),
1.42 (6 H. d. I = 6.46 Hz)

Example 357: 2-(1-isopropvl-1H-1,2 4-triazol-5-v1}-9-(1-isopropyvipiperidin-4-vI}-5,6-di-

hydrobenzo|flimidazo[1,2-d][1,4]oxazepine 357
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A suspension of of 2-(2-1sopropyl-2H-{ 1,24 ltriazol-3-y1)-8-piperidin-4-y1-4,5-dihydro-6-oxa-
I.3a-diaza-benzo{clazulene trifluoro acetate (250 mg, 0.51 mmol) in DCE (5 mL) was added
acetone (0.06 mL, 0.77 mmol) and 4A molecular sieves was stirred under an atmosphere of
argon for 10 min before adding sodium triacetoxy borohydride (216 mg, 1.02 mmol) and stirring
for 18 hr at RT. Further acetone (0.06 mL) and sodium triacetoxyborohydride (216 mg) were
added and stirring continued for a further 24 hr. The reaction mixture was diluted with DCM
and saturated aqueous sodium hydrogen carbonate and the organic layer washed with water
followed by brine and then dried (MgSOy), filtered and concentrated in vacuo. The resultant
solid was subjected to RPHPLC (gradient 20 to 70% methanol in water + 0.1% HCO:H) to give
357 as a yellow solid (17 mg, 8%). LCMS: RT = 2.81 min. [M+H]+ = 421. 'H NMR 400MHz
(DMSO-d ) 6: 8.37-8.26 (1 H, m), 7.90-7.89 (2 H, m), 7.05 (1 H, dd, J = §.33, 1.81 Hz), 6.89 (1

=12.20,3.68 Hz), 1.48 (6 H, d, J = 6.60 Hz). 1.01 (6 H, d. J = 6.57 Hz)

Example 358: 2-(4-(2-(1-isopropyl-3-methyl-1H-1.2,4-triazo}-5-v1)-5,6-dihvdrobenzo|{]-
imidazo([1.2-d}|1,4]oxazepin-9-yl)piperidin-1-v[)-2-methylpropan-1-ol 358

A mixture of 2-(2-isopropyl-5-methyl-2H-[ 1,2 41triazo-3-y1)-8-piperidin-4-yl-4.5-dihydro-6-
oxa-1.3a-diaza-benzo[clazulene hydrochloride (100 mg. 0.255 mmol). 2-bromo-2-methyl-
propionic acid ethyl ester (45 ul, 0.31 mmol), cesium carbonate (187 mg, 0.57 mmol) and DMF
(0.5 mL) was heated at 70°C for 3 hr then stirred at RT for 18 hr then heated again at 70°C for 4
hr before concentrating in vacuo. The resultant residue was subjected to flash chromatography
($10:. gradient 0 to 5% methanol i DCM) to give 2-{4-[2-(2-isopropyl-5-methyl-2H-[1,2,4]tri-
azol-3-yl}-4.5-dihydro-6-oxa-1,3a-diaza-benzo{clazulen-&-yl-piperidin-1-y1}-2-methyi-
propionic acid ethyl ester (47 mg, 36%). LCMS RT= 2.24, [M+H}+= 507,

A solution of 2- {4-[2-(2-isopropyl-5-methyl-2H-({1,2.4}riazol-3-y1)-4,5-dihydro-6-oxa-1.3a-di-
aza-benzo[clazulen-8-yi}-piperidin-1-yl} -2-methyl-propionic acid cthyl ester (47 mg, 0.092
mmol) in anhydrous THF (3 mL) was cooled to 0°C and treated with lithium aluminium hydride
(1M solution in THF, 0.3 mL, 0.3 mmol). the mixture stirred and allowed to warm to RT before
quenching by the addition of saturated aqueous sodium hydrogen carbonate. The resultant mix-
ture was cxtracted twice with EtOAc, the combined organic extracts dried (Na,SQy). filtered and
concentrated in vacuo. The resultant residue was subjected to RPHPLC (CIX column, gradient 0

to 60% mcthanol in water + 0.1% formic acid) to give 358 as a white solid (20 mg, 47%,). LCMS:
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RT = 2.74 min, [M+H]+ = 465. "H NMR 400MHz (DMSO-d.) 6: 8.33 (1 H. d, ] = 8.2% Hz),
8.26 (1 H.s), 7.87 (1 H. s). 7.05 (1 H. dd, J = 8.35, 1.77 Hz), 6.90 (1 H. d, J = 1.71 Hz), 5.82-
581 (1 H, m),4.49 (4 H,m), 3.38 (2 H. 5), 321 (2H,d, J=11.33 Hz), 258 (1 H, . ] = 11.87
Hz), 2.47 (2H,d.J = 11.47 Hz), 2.26 (3 H. 5), 1.85 (2 H. d, J = 12.54 Hz), 1.72 (2 H. m), 1.46 (6
H.d, )] =6.60 Hz), 1.07 (6 H. s)

Example 359: 2-(4-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-5,6-dihydrobenzo{f]imidazo-
[1,2-d]|1,4]oxazepin-9-yl)piperidin-1-vl)-2-methylpropan-1-ol 359

Following the procedures of Example 358, 2-(2-isopropyl-2H-{1,2.4}triazol-3-y])-8-pipcridin-4-
yl-4,5-dihydro-6-oxa-1,3a-diaza-benzo[clazulene trifluoro acetate (103 mg) was converted to
359, a white solid (6.6 mg, 2% overall yield). LCMS: RT = 2.73 min, [M+H]+ = 451. 'H
NMR 4060MHz (DMSO-d } 3: 833 (1 H, d. J =828 Hz), 791 (2 H, d, J =2.06 Hz), 7.06 (1 H,
dd, J =835, 1.76 Hz), 6.90 (1 H,d, J = 1.71 Hz), 53.90 (1 H,t,J = 6.60 Hz), 450 (4 H, dd, I =
11.70,5.85 Hz), 334 (2 H, br,m), 3.13 (2 H,d. J= 11.26 H2), 2535 (1H, m), 235 (2 H. . I =
1138 Hzy 181 (2H. d. J= 1250 Hz). 1.64 (2 H.d. J= 12,44 Hz). 1.49(6 H. d. ] = 6.60 Hz).
1.02 (6 H. 8)

Example 360: 4-(2-(1-isopropyl-1H-1.2,4-triazol-5-y)-5.6-dihydrobenzo|flimidazo{1.,2-d}-
[1,4]oxazepin-9-vhpvrazolidine-3,5-dione 360

A mixture of 194 (1410 mg (3.77 mmol), dicthyl malonate (2.00 mL, 13.2 mmol). palladium (11}
acctate (42.3 mg, 0.188 mmol), 2-dicyclohexylphosphino-2'-(N N-dimethylamino)biphenyl (148
mg, 0.377 mmol) and potassium phosphate (2.80 g, 13.2 mmol) in 6.0 ml of 1,4-dioxanc was dc-
gassed and heated for 24 hr at 100°C. The mixture was concentrated in vacuum and the residue
purificd on 24 g silica column cluting with 1% of McOH in EtOAc to give dicthyl 2-(2-(1-iso-
propyl-1H-1.2.4-triazol-5-y1)-5,6-dihydrobenzo{ flimidazo[1,2-d][ .4 Joxazepin-9-ylymalonate.
Yield 074 mg. M/z 454 3, calc. 453.20

A mixture of 181 mg (0.40 mmol) of diethy!l 2-(2-(1-isopropyl- 1H-1.2 4-triazol-5-y1)-3,6-di-
hydrobenzo[flimidazo[1,2-d][1.4]oxazepin-9-ylymalonate and 0.314 mL (10.0 mmol) of
hydrazine in4.0 ml of cthanol was heated at 75°C for 18 hr. The mixture was concentrated, the
residue triturated with acetic acid. A precipitate was filtered off, washed with acetic acid, ethy!
cther and recrystallized from ethyl ether/cthanol mixture to give 360, Yield 59 mg (37.5%). M/z

394.1, calc. 393.15. TH NMR (400 MHz, DMSO) 8 10.20 (s. 2H), 829 (d. /= §.6, 1H), 7.%9 (d,
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J=129,2H), 7.70(d, J=8.5 1H), 7.63 (s, IH), 5.93 (dt. /= 13.1,6.7. 1H), 448 (d,.J = 7.2,
4H), 1.49 (d, J = 6.6, 6H)

Example 361: 2-(1-isopropvl-1H-1,2,4-triazol-5-v1)-9-(1-(2,2,2-trifluoroethyl)piperidin-4-
vi}-5,6-dihydrobenzo|flimidazo]1,2-d]|1,4]oxazepine 361

A suspension of 2-(2-isopropyl-2H-{1, 4]md?oi yh)-B-piperidin-4-yl-4,5-dihydro-6-oxa-1,3a-
mg, 0.51 mmol) in THF (5 ml ) was treated with
TEA and the mixture flushed with argon. 2.2.2-trifluorocthy! trifluoromethane sulfonate (0.135
mL, 1.02 mmol) was added and the mixture stirred at RT for 72 hr. The reaction mixture was
partitioned between DCM and water, the organic layer washed with saturated aqueous sodium
hvdrogen carbonate followed by brine and then dried (MgSOy), filtered and concentrated in
vacuo. The resultant residuc was dissolved in 1.25 M HCI in methanol then concentrated in
vacuo to give a solid which was triturated in IPA then dicthyl cther. The resultant solid was
subjected to RPHPLC (C18 column, gradient 10 to 98% methanol in water +0.1% HCO-H) to
give 361 as a white solid (49 mg, 23%). LCMS: RT = 4.39 min, [M+H]+ = 461. '"H NMR
400MHz (DMSO-d6) 6: 833 (1 H. d, J = 829 Hz), 7.91-791 (2 H. m), 7.0& (1 H, dd, ] = &.36,
1.79 Hz), 6.92(1 H.m), 5.91-590(1 Hom}, 451 (4 H,q. J=590Hz),3.21 (2 H, q. J = 10.30
Hz), 3.03 (2 H.d. 1= 11.25 H2), 2453 H. m), 1.76 (2 H. m). 1.69-1.67 (2 H. m). 1 49 (6 H.d.]
= 6.60 Hz)

Example 363: 1-((2-(1-(2,4-difluorophenyl)-3-methyl-1H-1,2,4-triazol-3-v1)-8,6-dihydro-
benzo{flimidazo[1,2-d][1,4]oxazepin-9-ylymethylamino)-2-methyvlpropan-2-ol
363

To a slurry of C-{2-[2-(2,4-Difluore-phenyl-5-methyl-2H-[1,2 4Jtriazol-3-y1]-4.5-dihvdro-6-
oxa-1.3a-diaza-benzo(elazulen-8-yl}-methylamine (0.150 g, 0.000367 mol) and cesium
carbonate (0.0335 g, 0.000103 mol) in methanol (0.3 mL) was added isobutylene oxide (0.0359
mk, 0.000404 mol) . The flask was scaled and heated to 70°C for 2 hr. The mixture was diluted
with dicthy!l cther and water was added. The mixture was extracted 3 times with dicthyl cther.
The organic phases were combined, dried with MgSOy and concentrated to give 11.2 mg of 363
as a white solid (6.4 % yield). MS(EST-) 481.2. "H NMR (400 MHz, DMSO} & 7.89 (s, 1H)
7.68 (1d. J= 8.6, 6.0 Hz. 1H), 7.63 - 7.51 (m. 2H). 7.29 (td..J = 8.2, 1.5 Hz, TH). 6.94 (s. TH),
6.90 (dd, /= 8.3, 1.3 Hz, 1H). 4.47-4.38 (m. 4H). 4.20 (s. 1H), 3.67 (s, 2H), 2.35 (s. 3H). 2.33 (s,
2H), 1.08 (s, 6H)
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Example 364: 2-(1-isopropyl-1H-1,2,4-triazo}-5-v1)-5,6-dihvdroimidazo[1,2-d|pyrido|3.4-
f]}1,4joxazepine 364

A solution of 9-chloro-2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihydroimidazo{1,2-d Jpyrido-
[3.4-f}[ I, 4]oxazepine 264 (35.0 mg, 0.106 mmol) in methanol (1.91 ml., 47.1 mmol) was added
TEA (0.0147 mL., 0.106 mmol) and palladium (0.0113 g, 0.0106 mmol) . The reaction was
stirred overmight at RT under H; atm. The reaction was filtered through Celite®. The solute was
concentrated then diluted with EtOAc, wash with H,O. The organic layer was dried Na,SOy,
concentrated. The crude product was purified by isco column to give 364. MS: (ES1+) =297.1.
"H NMR (400 MHz, DMSO) § 9.49 (s, 1H), 8.36 (d, ./ = 5.7 Hz, 1H), 7.99 (s, 1H), 7.92 (s, 1H).
7.05 (d../=5.7 Hz, 1H). 5.90 (dt, / = 13.2. 6.5 Hz, 1H), 4.59 (dt, /= 26.2, 13.1 Hz, 4H). 1.50 (d.
J=6.6 Hz, 6H)

Example 365: (2R)-1-(2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo|1,2-d}-
pvrido|3,4-f][1.4]oxazepin-9-yDpyrrolidine-2-carboxamide 365

A solution of 9-chloro-2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5,6-dihydroimidazo[1,2-dJpyri-
dof3.4-f][1.4]Joxazepine 264 (25.0 mg, 0.0756 mmol). R-prolinamide (0.0570 g, 0.499 mmol)
and TEA (0.125 mL, 0.897 mmol) in N-methyipyrrolidinone (1.36 mL, 14.1 mmol) was heated
at 150°C for 2 days. The reaction was filtered through Celite® then rinsed with EtOAc. The
filtrate was washed water, brine. The organic layer was dried Na:SQOys, concentrated to give 365,

analyzed by rHPLC. MS: (ESI+) 409.2

Example 366: 2-(1-isopropyl-1H-1,2,4-triazol-5-y1)-9-(pyrrolidin-1-v)-5,6-dihydroimidazo-
[1,2-d]pvrido[3,4-f]}{1.4]oxazepine 366

Following the procedurcs for Example 365, 366 was prepared. MS: (ESI+) = 366.2. '"H NMR
(400 MHz, DMSO) 6 9.08 (s. 1H). 7.88 (s, 1H), 7.82 (s, 1H), 5.94 (dd, J = 13.6, 6.9 Hz, 1H),
4.61 —4.32 (m. 4H),3.40(d, /=63 Hz, 4H), 1.95 (t,./ = 6.5 Hz, 4H), 1.48 (d, ./ = 6.6 Hz, 6H)

Example 367: 2-(1-isopropyl-1H-1,2 4-triazol-3-yl)-N-methyl-5,6-dihvdroimidazo| 1,2-d}-
pyvrido|3,2-f][1,4]oxazepin-9-amine 367

A mixture of 1.936 g (11.00 mmol) of 2,6-dichloronicotinaldchyde, 6.384 ¢ (44.00 mmol) of
aqucous ethanedial and aqueous ammonia (4.996 ¢, 88.00 mmol) in 60 ml of mcthanol was

stirred for 3 hr. The mixture was concentrated in vacuum and acidified to pH <1 with 200 mi of
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0.5 N aq HCI. The aqucous solution was extracted with EtOAc (3x30 ml). The organic extracts
were discarded while aqueous was basified by addition of sat NaHCO:. The mixture was ex-
tracted with EtOAc (3x30 mil)., combined organic extracts were washed with water, brine, dried
and concentrated in vacuum to give 2,6-dichloro-3-(1H-imidazol-2-yl)pyridine (crude 0.85 ¢,
vield 36%) M/z 214.0, cale. 212.99, TH NMR (500 MHz, DMSO) & 12.51 (s, IH. 831 (d.J =
8.1, 1H), 7.74 - 7.63 (m, 1H), 7.26 (s, 2H)

A mixture of 0.836 g (4.00 mmol) of 2,6-dichloro-3-(1H-imidazol-2-yDpyridine, 704 mg (8.00
mmol) of ethylene carbonate and 2930 mg (9.00 mmol) of cesium carbonate was heated in 25.0
mi of DMF for 13 hr at 90°C. The mixture was filtered, the filtrate concentrated in high vacuum.
the residuc purified on 10 g of silica column cluting with 80% of EtOAc in heptane to give 9-
chloro-5,6-dihydrommidazo[1,2-d]pyrido[3.2-f][ 1.4]oxazepine. Yield 0.359 g (41%). M/z 222.0,
calc.221.04. 1H NMR (500 MHz, CDC13) 6 8.84 (d, /= 8.2, 1H), 7.18 (s, 1H), 7.15(d, ./ = 8 2,
TH). 7.02 (s, 1H), 4.63 - 4.57 (m, 2H), 4.47 - 4.41 (m, 2H)

A mixture of 0.359 g (1.62 mmol) of 9-chloro-5.6-dihydroimidazo{1,2-d]pyrido[3.2-f][ 1.4}~
oxazepine and 0.913 ¢ (4.06 mmol) of N-iodosuccinimide in 20.0 ml DMF was heated at 80°C
for 60 hr. The mixture was concentrated in vacuum, the residue partitioned between EtOAc (40
mi) and 0.1 M aq Na>COz. The organic cxtracts were washed with 5% aqueous Na»S»>Os, water,
brine. dried over Na:SO4 and concentrated in vacuum to give 9-chloro-2.3-diiodo-35,6-dihydro-
imidazo|1.2-d]pyrido{3,2-f]{ 1.4Joxazepine. Yield 0.644 (84%). M/z 473.9, calc. 472.83. 1H
NMR (500 MHz, CDCI3} 3 8.85(d, /=82, 1H). 7.19 (5. IH). 7.16 (d../ = 8.2, 1H). 7.03 (s. 1H).
4,60 (dd../= 9.9, 5.8. 2H), 4.47 - 442 (m, 2H)

2.0 M of isopropylmagnesium chloride in THF (0.782 mL) was added dropwise to a solution of
0.644 g (1.36 mmol) of 9-chloro-2.3-diiodo-5,6-dihydroimidazo[ 1.2-d]Jpyrido[3,2-f}{ 1 .4 Jox-
azepine in 12 ml of THF at -10°C. The mixture was allowed to warm to 15°C. The mixture then
was quenched by addition of 20 ml of sat. aqucous NH4CT and extracted with EtOAc. The
organic extracts were washed with water, brine. dried over Na,SO, and concentrated to give 9-

chloro-2-iodo-5,6-dihydroimidazo[ 1.2-d]pyrido[3.2-f][ ], 4Joxazepine. Yield 448 mg (98%). M/z

5.9, TH). 7.10 (s. 1H), 4.61 — 4.34 (m, 2H), 4.41 (dd. J = 5.0. 2.9, 2H)

Following the procedures of Examples herein, including Examples 20-22, 9-chloro-2-i0do-5.6-
dihydroimidazo[1,2-d]pyrido[3.2-f][ 1.4Joxazepine was converted to 9-chloro-2-(1-isopropyl- 1H-
1.2, 4-triazol-53-y1}-5.6-dihydrommdazol 1 . 2-d]pyrido{3.2-f]{ 1 .4Joxazepine. A mixturc of 110 mg

(0.33 mmol) of 9-chloro-2-(1-isopropyl-1H-1.2.4-triazol-5-y1}-5.6-dihydroimidazof 1,2-d]pyrido-
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[3.2-f][ 1. 4Joxazepine, 87mg (1.3 mmol) of methylammonium chloride and 0.23 mil (1.3 mmol}
of N.N-diisopropylethylamine in 3.0 ml of N-methylpyrrolidinone was microwaved for 90 min
at 170°C. NMP was removed under high vacuum, the residue was basified with 1 M Na>COs and
partitioned between EtOAc and water. The organic extracts were washed with 5% aqueous citric
acid, water, brine, dried over MgSO, and concentrated. The residue was purified by RP HPLC
{(acctonitrile gradient) to give 367. Yield 12 mg. M7z 326.3. cale. 325.17. TH NMR (400 MHz,
DMSO0) 8 8.37(d, J = 8.6, 1H), 7.88 (s, 1H), 7.77 (s. 1H), 6.96 (s, 1H), 6.34 (d, J = 8.6, 1H),

Example 368: (2S,4R)-4-hydroxy-1-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-5,6-di-
hydroimidazo|{1,2-d}pyrido|3,4-f]{1,4]oxazepin-9-yl)pyrrolidine-2-carbox-
amide 368

Following the procedures of Example 339, 92 and 4-trans-hydroxy-L-prolinamide were reacted
and the crude product recrystallised from IMS to give 368 as a white solid (86 mg, 53%). LCMS:
RT = 2.19 min, [M+H]~ 439. '"H NMR 400MHz (DMSO-d6) 6: 9.02 (1 H. s), 7.77(1 H, 5}, 7.40
(1 H,bry, 6.90(1 H, br), 5.90 (1 H,s). 5.87-5.85 (1 H. m), 5.05 (1 H. d. ] = 3.93 Hz), 4.52-4.41

(4 H,m), 439 (1 H, m). 431 (I H,m), 3.66 (1 H,dd. J = 10.60, 4,98 Hz), 222 (3 H. s), 2.16-
210 (1 Hom), 2.00-1.99 (1 H.m), 1.43 (6 H, dd. J = 6.59, 2.86 Hz)

Example 369: (28)-1-(2-(1-isopropyl-3-methyvl-1H-1,2 4-triazol-5-yI)-5,6-dihydroimid-
azo|[1,2-d}pyrido|3,4-f]| 1,4|oxazepin-9-yI)pyrrolidine-2-carboxamide 369

Following the procedures of Example 339, 92 and L-prolinamide, were reacted and the crude
product recrystallised from IMS to give 369 as a white solid (130 mg, 67%). LOCMS: RT = 2.48
min, [M+H]+ = 423, '"H NMR 400MHz (DMSO-d6) 6: 9.06 (1 H.s), 7.80 (1 H, ), 7.35 (1 H,
bry, 6.94 (1 H, br), 5.96 (1 H, 8), 5.90-588 (1 H. m), 4.50 (4 H, d, J = 17.28 Hz), 432 (1 H, m),
361 (I H.my, 345(1H. m)), 226 (2 H,s). 2.24-2. 15 (1 H.m), 1.98-1.97 (3 H.m), 1.47 (6 H,
dd, J = 6.59,3.27 Hz)

Example 370: 1-(2-(1-isopropvl-1 H-1.2 4-triazol-5-y)-5.6-dihvdroimidaze{1.2-d]pyrido{3.4-
f1i1.4}oxazepin-9-vhazetidin-3-0l 370

Following the procedures of Example 339, 93 and 3-hydroxyazctidine hydrochloride with added
DIPEA (2.2 ¢q.) were reacted and the crude product subjected to flash chromatography (510,

gradient 0 to 8% methanol in DCM) then recrystallisation from IMS to give 370 as pale green
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crystals (16 mg, 14%). LCMS: RT = 2.26 min, [M+H]+ 36&. 'H NMR 400MHz (DMSO-d6) &:
9.09(1 H.5),7.90 (1 H, d. J=0.63 Hz), 7.84 (1 H. 5), 5.95-5.94 (1 H, m), 5.91 (1 H, s). .70 (1
H.d,J=640Hz), 459 (1 H.5), 455447 (4 H, m), 4. 18 QH. t, =766 Hz), 3.70 (2 H, dd, I =
8.85,4.66 Hz), 1 48 (6 H. d, J = 6.60 Hz)

Example 371: (3R)-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5,6-dihvdroimidaze{1,2-d|-
pyrido{3,4-f]{1,4]oxazepin-9-v)pyrrolidin-3-oi 371

Following the procedures of Example 339, 93 and (R)-prolinol hydrochloride with added DIPEA
(2.2 eq.), were reacted and the crude product recrystallised from methanol to give 371 as a green
solid (46 mg, 34%). LCMS: RT = 2.26 min. [M+H]+ = 382, 'H NMR 400MHz (DMS0-d6) &:
9.09 (1 H.s), 7.88 (1 H.d, J = 0.63 Hz), 7.82 (1 H. %), 5.97-5.96 {1 H, m), 5.94 (1 H, s). 4.97 (1
H, d,J=3.62 Hz), 4.49-4.48 (4 H, m), 439 (1 H, s), 3.53-3.42 (3 H, m), 2.02-2.00 (1 H, m),
1.90-1.87 (1 H, m), 1.48 (6 H, d. J = 6.60 Hz)

Example 372: (1-(2-(1-isopropyvl-1H-1,2 4-triazol-5-y1)-5,6-dihvdroimidazo|1.2-d]pvrido-
[3,4-1]{1,4]oxazepin-9-vl)piperidin-4-yiymethanol 372

Following the procedures of Example 339. 93 and 4-pipcridine methano! were reacted and the
crude product subjected to flash chromatography (Si0,, gradient G to 8% methanol in DCM)
then recrystallisation from methanol to give 372 as a white solid (69 mg, 48%). LCMS: RT =
2.57 min, [M+H}+ = 410. 'H NMR 400MHz (DMSO-d.) 8: 9.10 (1 H. s). 7.90 (1 H, ), 7.84 (1
H.$), 632 (1 H, ), 5.99-5.90 (1 H, m), 4.54-4.44 (SH, m), 434 (2 H.d,J= 13.11 Hz), 3.28 (2
H.t,J=5.64 Hz), 284 2 H, t, J = 1255 Hz), 1.71(2 H. d. J = 13.74 Hz), 1.65 (1 H. m), 1.49 (6

Example 373: (25,45)-4-fluoro-1-(2-(1-isepropyi-1H-1,2,4-triazol-5-v1)-5,6-dihydroimid-

azo{l,2-dlpyrido{3,4-1]]1,4]oxazepin-9-yDpyrrolidine-2-carboxamide 373

Following the procedures of Example 339. 93 and 4-cis-fluoro-L-prolinamide hydrochloride

with added DIPEA (2.2 eq.) were reacted and the crude product recrystallised from IMS to give
373 as a white solid (56 mg, 22%). LCMS: RT = 2,39 min. [M+H}+ =427, 'TH NMR 400MHz
{DMSO-d6) 8:9.05 (1 H,8), 7.84 (1 H, d, J = 0.63 Hz), 7.80 (1 H.s), 7.11 (1 H, 8), 6.92 (1 H, s),
593-591(2H, m), 542 (1 Hos). S29(1 H, 6). 446-444 (S H. m). 3.83-3.34 (2 H. m), 228 (1 H,
dd, J =20.28, 14.80 Hz), 1.43 (6 H. dd. J = 6.59, 3.60 Hz)
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Example 374: (25,4R)-4-hvdroxy-1-(2-(1-isopropyvl-1H-1,2 4-triazol-5-v1)-5,6-dihydre-

imidazo[1,2-d]pvrido{3,4-1}{1,4]oxazepin-9-vl)pyrrolidine-2-carboxamide 374

Following the procedures of Example 339, 93 and 4-trans-hydroxy-L-prolinamide were reacted
and the crude product subjected to flash chromatography (Si0,, gradient 0 to 10% methanol in
DCM) to give 374 as a white sohid (56 mg, 27%). LCMS: RT = 2.16 min, [M+H]+ = 425, 'H
NMR 400MHz (DMSO-d6) 8: 9.05 (1 H, s), 7.88 (1 H, s), 7.83 (1 H, 5), 7.42 (1 H, br), 6.92 (1 H,
br), 5.95 (1 H,m). 5.92 (1 H, ), 5.07 (1 H, d, J = 3.93 Hz), 4.50-4.49 (4 H, m), 4.40 (1 H, m),

3.01 Hz)

Example 375: (28)-1-(2-(1-isopropyl-1H-1,2,4-triazol-5-y1}-5,6-dihvdrobenzo| f]imidazo{1,2-

djf1,4joxazepin-9-yhpyrrolidine-2-carboxamide 37§

A degassed mixture of 374 mg (1.00 mmol) of 194, 342.5 mg, (2.000 mmol) of L-prolinc tert-
butyl ester, 26 mg (0.050 mmol) of bis(tri-t-butylphosphine)palladium and 192 mg (2.00 mmol)
of sodium tert-butoxide in toluene (10.0 mL, 93.9 mmol) was heated at 95°C for 24 hr. The same
quantity of L-prolinc tert-butyl ester, sodium tert-butoxide and the catalyst were added and the
mixture was heated for 6 hr at 115°C until no starting bromide remained in the reaction mixture.
The mixture was concentrated in vacuum, the residue distributed between EtOAc and 3%
aqueous citric acid. The organic extracts were washed with water, sat. NaHCO:, water, brine,
dried over MgSOy and purificd on a silicagel 12 g column cluting with 4% methanol m DCM to
give (S)-tert-butyl 1-(2-(1-1sopropyl-1H-1.2.4-triazol-5-y1)-5.6-dihydrobenzo! flimidazo[ 1,2-

d]i I.4Joxazepin-9-ylpyrrolidine-2-carboxylate. Yield 133 mg (55-60% purity, the product is
contaminated with debromination byproduct), M/z 465.2. cale. 464.25

3 mi of TFA were added to a muxture of 153 mg of {S)-tert-butyl 1-(2-(1-isopropy!-1H-1.2.4-
triazol-5-vi)-5.6-dihydrobenzo[flimidazo[1.2-d][ 1 4]Joxazepin-9-ylipyrrolidine-2-carbox viate
and 0.2 ml of tricthylsilanc in 5 ml of DCM. The reaction mixture was stirred for 3 hr. The mix-
turc was concentrated, the residue partitioned between T M ag. Na;COz and cthyl ether. The
aqueous layer was extracted with EtOAc two more times. The organic layers were discarded, the
aquecous solution neutralized to pH 6. A precipitate was collected, washed with water, dried in
high vacuum for 36 hr to give (S)-1-(2-(1-isopropyl-1H-1.2.4-triazol-5-yl})-3.6-dihydrobenzo-
[flimidazo[1.2-d}[ 1. 4joxazepin-9-yhpyrrohdine-2-carboxylic acid. Yield 55 mg. M/z 409 3,
calc. 40K.19
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A mixture of 55 mg (0.135 mmol) of (S)-1-(2-(1-1sopropyl-1H-1,2 4-triazol-5-y1)-3,6-dihydro-
benzo{f]imidazo|1,2-d][1,4Joxazepin-9-yl)pyrrolidine-2-carboxylic acid, N,NN' N'-tetramethyl-
O-(7-azabenzotriazol-1-yluronium hexafluorophosphate (57.0 mg, 0.150 mmol), N.N-diiso-
propylethylamine (52.2 uL, 0.300 mmol) and ammonium chloride (8.02 mg, 0.150 mmol) in
N,N-dimethylacetamide (3.0 mL, 32 mmol) was stirred for 1 hr. The mixture was concentrated
in vacuum, the residue triturated with water, 0.01 N aq HCL, water. dried in vacuum and sub-
jected to RP HPLC and then chiral purification to give 375. Yield 12 my. M/7 408 2, cale.
407.21. ITH NMR (400 MHz, DMSO) 8 8.19 (d, /= 8.9, 1H}, 7.87 (s, tH), 7.77 (s, 1H), 7.40 (s,
TH). 7.04 (s, 1H), 6.36 (dd, ./ = 9.0. 2.4, 1H), 6.07(d. /= 2.4, 1H), 5.91 (dq. ./ = 13.3. 6.5, 1H),
444 (d,J=6.5,4H),401 -3.93 (m, 1H), 3.57 (t./=7.0, 1H), 3.24 (d,./ = 9.0. 1H), 2.23 (dd. ./
= 121,69, 1H), 1.98 (dd. /= 14.8, 11.3, 3H), 1.47 (dd.J = 6.6, 3.3, 6H)

Example 376: (ZR)-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-y)-8,6-dihydrebenzo[flimidazo-

[1,2-d}{1,4]oxazepin-9-y)pyrrolidine-2-carboxamide 376

Following the procedures of Example 316, 194 and 1-(tert-butyldimethylsilyloxy)-1-mcthoxy-
ethene were reacted to give methyl 2-(2-(1-isopropyl-1H-1.2 4-triazol-5-y1}-3,6-dihydrobenzo-
[flimidazo[1.2-d]{1.4loxazepin-9-ylacetate. M7z 36K .2, cale. 367.16

Methyl 2-(2-(1-isopropyl-1H-1.2.4-triazol-5-y1}-5,6-dihydrobenzo[flimidazo[ 1,2-dj[ 1 .4 Jox-
azepin-9-yhacetate and hithium hydroxide were reacted to give 2-(2-(1-isopropyl-1H-1.2.4-
triazol-5-y1)-3,6-dihydrobenzofflimidazo{ 1.2-d]{ 1 4Joxazepin-9-yljacetic acid 336. M/z 354.1,
calc. 353.15

336 and ammonia were reacted to give 376. M/z 353.1, cale. 352.16. TH NMR (400 MHz,
DMSO0) 8 832 (d, /= 8.3, TH). 7.91 (s, 2H), 7.48 (s, 1H), 7.04 (d, J = 8.2, 1H), 6.97 (s, 1H),
6.92 (s, 1H), 5.95 - 5.81 (m, 1H), 4.50 (d,./ = 5.8, 4H). 3.38 (s. 2H), 1.48 (d..J = 6.5, 6H)

Example 377: (28)-1-(2-(1-isopropyl-1 H-imidazel-2-y1}-5,6-dihvdroimidazo|1,2-d}-
pyrido{3.4-f]|1,4]oxazepin-9-v)pyrrolidine-2-carboxamide 377

Ethylmagnesium bromide (3.0 M in E,O, 100 mmol, 33.3 mL) was added dropwise to a solution
of 9-chloro-2-iodo-5,6-dihydroimidazo[1.2-d]pyrido[3,4-f]] 1.4Joxazepine (10.0 g, 28.8 mmol) in
THF (173 mL) at -20°C. The mixture was maintained at this temperature 20 min and then
allowed to warm 1o ambient temperature for a 1 hr period. At this point. the reaction was re-
cooled to -20°C and DMF (8.9 mL. 115 mmol}) was added to the mixture. Surring was continued

for 16 hr before quenching with saturated aqueous ammonium chloride solution (220 mL) and
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further dilution with EtOAc (250 mL). The phases were separated and the aqueous layer was
extracted twice with EtOAc. The combined organic portions were washed once with brine, dried
over MgSQq, filtered and concentrated in vacuo. This provided 7.08 g (98% yield) of 9-chloro-
5.6-dihydroimidazo[1,2-d]pyrido[3,4-f][ 1,4 Joxazepine-2-carbaldehyde as a yellow solid in >935%
purity as determined by analytical HPLC. MS (ESI+): m/z 249.8 (M+H ). calc. 249.65

To a 100 mL round-bottomed flask was combined 9-chloro-3.6-dihydroimidazo(1.2-d]pyrido-
[3.4-)[1.4)oxazepine-2-carbaldehyde (1.1 g, 4.4 mmol), 40% aquecous solution of ethanedial (2.1
mL, 18.0 mmol), ammonium hydroxide (2.55 mL. 65.5 mmol) and methanol (10.5 mL). The re-
sulting reaction mixture was stirred together at RT for 6 hr. At the end of this period, the mixture
was cvaporated to dryness and the oily residue was purified by flash column chromatography (0-
100% EtOAc in DCM, slow gradient) to provide 1.13 g (86% yield) of 9-chloro-2-{ | H-imidazol-
2-y1)-5.6-dihydroimidazo[1.2-dJpyrido{3.4-f][ 1,4Joxazepine.

To a solution of 9-chloro-2-(1H-imidazol-2-y1)-5,6-dihydroimidazof 1,2-d}pyrido[3.4-f][ 1.4]-
oxazepine (0.402 g, 1.4 mmol) in DMF (9.6 mL) was added Cs.CO: (0.6 ¢. 2.0 mmol) followed
by isopropyl iodide (0.2 mL, 2 mmol). The reaction mixture was heated at 50°C for a 20 hr
period. The mixture was subscequently cooled to RT and diluted with water and EtOAc. The
mixture was extracted twice with EtOAc, dried over MgSQy, filtered and concentrated. The
resultant residue was purified by flash column chromatography (0-10% McOH in DCM). This
procured 0.22 g (48% yield) of 9-chloro-2-(1-isopropyl-1H-imidazol-2-y1)-3,6-dihydroimidazo-
[1.2-d]pyrido|3.4-f][ 1.4Joxazepine which was combined with L-prolinamide (0.152 g, 1.33
mmol) in N.N-dimethylacctamide (6.7 mL) and sealed in a pressure vessel. The mixture was
heated at 150°C for 40 hr at which point an additional amount of L-prolinamide (0.152 g, 1.33
mmol) was added and the mixture was continued to be heated for 12 hr. Only 50% conversion
was observed at the end of this period and heating was discontinued and the material was puri-
fied by rp-HPLC cluting with 0.1% NH;OH in acctonitrile to provide 19.8 mg (8% vicld) of 377.

MS (ESI+) m/z 408.2 (M~H ), caled. 408.5. 'H NMR (400 MHz, DMSO) 6 9.03 (s, 1H), 7.5% (s,

4.56 —4.38 (m. 4H), 429 (d, /= 8.0 Hz, 1H). 3.59 (s, 1H), 2.17(d. J= 8.9 Hz, 1H}. 1.98 (dd. J =
31.1,24.1 Hz, 4H), 1.44 (d. J = 4.2 Hz. 6H).

Example 378: (25)-1-(2-(1-(2.4-difluorophenvl)-1 H-1.2 4-triazol-5-vi)-5.6-dihvdroimid-
azo|{1,2-d{pyrido{3.4-f]{1 4]oxazepin-9-vl)pyrrolidine-2-carboxamide 378
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To a solution of &-chloro-4.5-dihydro-6-oxa-1,3a,9-triaza-benzo[clazulene-2-carboxylic acid
amide (2.40 g, 0.00907 mol) in toluene (40 mL) was added 1.1-dimethoxy-N,N-dimethylmethan-
amime (4.82 mL, 0.0363 mol) . The flask was sealed and heated to 95°C for 8 hr. The reaction
was decmed complete by TLC. The solvent was removed in vacuo to give 8-chloro-4,5-dihydro-
6-oxa-1,3a,9-triaza-benzofclazulene-2-carboxylic acid 1-dimethylamino-methylidencamide
which was used crude. MS(ES1+) 320.1
&-Chloro-4.5-dihydro-6-oxa-1,34.9-triaza-benzolelazulenc-2-carboxylic acid 1-dimethylamino-
methylideneamide (0.00907 mol ) was dissolved in acetic acid (36 mL). 2,4-difluorophenyi-
hydrazine hydrochloride (1.965 g, 0.01088 mol) was added and the reaction was stirred at 95°C
for 2.5 hr. The AcOH was removed in vacuo. The crude was triturated in iPrOH to afford 2.82%
g (78 % yicld over 2 steps) of &-chloro-2-[2-(2,4-difluoro-phenyl)-2H-{1,2 4]triazol-3-y1]-4.5-
dihydro-6-oxa-1,3a,9-triaza-benzo[clazulene as a light brown powder clean by "H NMR.
MS(ESH+) 401.1

A solution of 8-chloro-2-[2-(2.4-difluoro-phenyl)-2H-[ 1,2, 4]triazo-3-y1]-4,5-dihydro-6-oxa-
1,3a.9-triaza-benzo[clazulene (0.200 g, 0.499 mmol), L-prolinamide (0.171 g, 0.00150 mol) and
TEA (0.417 mL, 0.00299 mol) in N-methylpyrrolidinone (5 mL} under N» was heated 1o 150°C
overnight. The mixture was diluted with DCM. Saturated NHCl was added and the mixture
was extracted 3 times with DCM. The organic phases were combined, dried with NaySQy and
concentrated. The crude was purified by reverse-phase HPLC to obtain 94 mg (39 % vield) of
378 as a light pink solid. MS(ESI+) 479.2. 'TH NMR (400 MHz, DMSO) & 8.35 (s, 1H), 8.1% (s,
TH). 7.86 (s, 1H), 7.69 (td, / = 8.7, 6.0 Hz, 1H), 7.62 - 7.53 (m, 1H), 7.35-7.26 (m. 2H), 6.92 (br,
TH), 5.84 (s, 1H), 4.47 - 4.36 (m, 4H). 4.24 (d, J = 7.4 Hz, 1H), 3.62-3.33 (m, 1H), 3.42-3.32 (m,
1H). 224 - 208 (m, 1H),2.02 - 1.83 (m. 3H)

Example 379: (2R)-2-(2-(1-isopropyl-3-methyl-1 H-1,2 4-triazol-5-y1)-5,6-dihvdrobenzo|f]-
imidazo[1.2-d}]|1,4]oxazepin-9-yI)pvrrolidine-1-carboxamide 379 and (2S)-2-
(2-(1-isopropyi-3-methvi-1H-1.2,4-triazol-5-v1)-5,6-dihvdrobenzo|flimidazo-

[1.2-d}{1,4]oxazepin-9-yl)pyrrolidine-1-carboxamide 380

To a solution of N-(tert-butoxycarbonylipyrrolidine (1.02 mL, 0.00584 mol) and N NN’ N'-tetra-
methylethylencdiamine (0.881 mL, 0.00584 mol) in anhydrous 2-methoxy-2-methylpropane (12
mL} at -78°C was added sec-butyllithium (0.00584 mol, 1.4M in cvclohexane, 4.17 mL). The re-
action was stirred for 3 hr at -78°C. A solation of Zinc dichloride (0.00350 mol. 0.5 M m THF.

7.0 mL) was added dropwise with rapid stirring and was stirred at -78°C for 30 min. Thc reaction
P P g
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was then warmed to RT and stirred an additional 30 min. To a N»-filled flask containing 48
(0.900 g. 0.00232 mol), palladium acetate (0.0260 g, 0.000116 molj and tri-t-butylphosphonium
tetrafluoroborate (0.0420 g, 0.000145 moly was added the zinc chloride pyrrolidine solution

(1.25 cquiv., 0.243M, 11.9 mL). The rcaction was heated to 90°C overnight. An incomplete con-
version to product was observed by LC/MS. The mixture was dituted with DCM and filtered
through Celite®. Saturated NH4Cl was added and the mixture was extracted 3 times with DCM.
The organic layers were combined, dried with NaaSO, and concentrated. The crude was redis-
solved in DCM (4.5 mL). TFA (5.5 mbL) was added and the reaction was stirred at RT for 30 min,
then concentrated. The crude was purified by reverse-phase HPLC and the enantiomers were
scparated by chiral SFC to obtain 10 mg of cach enantiomer of 2-{2-isopropyl-5-methyl-2H-

[1,2 4}triazol-3-y1)-R-pyrrolidin-2-yl-4,5-dihydro-6-oxa-1,3a-diaza-benzo{cJazulene as a white
solid. MS(ESI+) 379.2

To a solution of 2-(2-isopropyl-5-methyl-2H-{ 1.2 4triazol-3-y1)-&-pyrrolidin-2-yI-4,5-dihvdro-
6-oxa-1.3a-diaza-benzo[clazulene (0.009 g, 0.00002 mol) in acctic acid (4.06 nL, 0.6000713 mol)
and water (0.13 mb) was added a solution of potassium cyanate {0.00579 g, 0.0000713 mol) in
water (0.13 mL) dropwise. DMF (0.13 mL. 0.0017 mol} was added to solubilize the reagents.

The rcaction was stirred at 50°C overnight, cooled down, filtered, and rinsed with cold water.

The crude was purified by precipitation in MeOH/water to give 10 mg of cach enantiomer 379

6.95(dd. /= 83, 1.6 Hz, TH), 6.79 (d,./ = 1.3 Hz, 1H}, 5.90 - 5.76 (m, TH), 5.69 (br, 2H), 4.89
(dd..J= 7.9, 1.3 Hz, 1H), 453 - 4.44 (m, 4H), 3.58-3.49 {(m. 1H), 3.42-3.34 (m, 1H), 2.25 (s,
3H), 2.25-2.17 (m, 1H), 1.92 - 1.65 (m, 3H), 1.45(dd. /= 6.6, 3.9 Hz, 6H).

Example 381: (25)-4.4-difluoro-1-(2-(1-isopropvi-1H-1.2,4-triazol-5-v1l)-5,6-dihydroimid-
azoll,2-dlpyrido{3,4-11]1.4]oxazepin-9-vhpyvrrolidine-2-carboxamide 381

Following the procedurcs of Example 339, 93 and 4.4-difluoro-L-prolinamide hydrochloride

with added DIPEA (2.2 eq.) were reacted and the crude product subjected to RPHPLC (C18

to give 381 as a white solid (24 mg, 11%). LCMS: RT =321 min. [M+H]+ =445 'H NMR
400MHz (DMSO-d6) 6:9.11 (1 H, 5y, 7.90 () H, d. J = 0.64 Hz), 7.87 (1 H, 5). 7.53 {1 H. br),
704 (T Hobry, 6.08 (1 H. 81 599-591 (1 Hom). 461 (1 H.dd. ] =9.53,424 Hz). 4.58-4 49 (4 H.
m), 4.00-3.98 (2 H, m), 2.91-290 (1 H,m}), 245 (1 H, dd, J=13.51, 418 Hz), 1.49(6 H. dd, } =
6.59, 3.35 Hz)
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Example 382: (25,45)-4-fluoro-1-(2-(1-isopropyl-3-methyl-1H-1,2,4-triazol-5-y1)-5,6-di-
hydroimidazo{1,2-d]pyrido|3,4-f][1.4]oxazepin-9-yjpvrrolidine-2-carbox-
amide 382

Foliowing the procedures of Example 339, 92 and 4-cis-fluoro-L-prolinamide hydrochloride
with added TEA (2.5 eq.), were reacted and the crude product reerystallised from IMS/DCM to
give 382 as a white solid (68 mg, 42%). LCMS: RT = 2.58 min, [M~H]+ 441. '"H NMR
400MHz (DMSO-d6) 6:9.04 (1 H, s), 7.76 (1 H, 8), 7.10 (1 H, s), 6.91 (1 H. 8), 5.95 (1 H, s).
5.87-5.80 (1 H, m), 5.42 (1 H. s), 5.29 (1 H. 5), 4.49-4.36 (5 H, m), 3.74-3.73 (2 H, m), 2.46-2.45
(1 Hom), 220 (3 H, 8). 1.40 (6 H. dd., J = 6.59, 3.37 Hz)

Example 383: (25)-4,4-difluoro-1-(2-(1-isopropyl-3-methyl-1 H-1,2 4-triazol-5-y1)-5,6-di-
hydroimidazo{1,2-d|pyrido|3,4-f]| 1,4]oxazepin-9-yhpyrrolidine-2-carbox-
amide 383

Following the procedures of Example 339, 92 and 4.4-difluoro-L-prolinamide hydrochloride
with added TEA (2.5 cq.) were reacted and the crude product subjected to flash chromatography
(Si0s, gradient 0 to 5% methano! in DCM) to give 383 as a white solid (29 mg, 17%). LCMS:
RT = 3.14 min, [M+H]= = 456, '"H NMR 400MHz (DMSO-d6) 8: 9.09 (1 H. s), 785 (1 H. d. J =
0.64 Hz), 7.55 (1 H, br), 7.15 (1 H. br), 6.05 (1 H.s), 5.93-5.81 (1 H. m), 4.61 (1 H, dd, ] = 9.53,
4.24 Hz), 4.58-4.49 (4 H, m), 4.00-3.98 (2 H, m). 2.91-2.90 (1 H, m), 2.45 (1 H, dd., J = 13.51,
4.18 Hz), 2.25 (3H, s), 1.49 (6 H. dd. J = 6.59. 3.35 Hz)

Example 384: (25,45)-4-hydroxy-1-(2-(1-isopropyvl-1H-1,2 4-triazol-3-yI)-5,6-dihydroimid-

azo|1,2-d|pyrido|3,4-1][1,4]oxazepin-9-yl)pyrrolidine-2-carboxamide 384

Following the procedures of Example 339. 93 and 4-cis-hydroxy-L-prolinamide were reacted

and the crude product recrystallised from IMS to give 384 as a white solid (75 mg, 28%). LCMS:
RT =232 min, [M+H]+ 425, '"H NMR 400MHz (DMSO-d6) 6: 9.08 (1 H.5), 790 (1 H,d, J =
0.63 Hz), 7.85 (1 H.8). 747 (1 H, bry. 7.13 (1 H, br). 6.00 (1 H, ), 5.95-594 (1 H, m), 328 (1 H,
d. ] =627 Hzy, 451 (4H. d,1=11.64 Hz), 432 (2 H, m). 3.60 (1 H.m), 3.50 (1 H.m), 2.42(1

Exampile 385: (25,48)-4-hydroxy-1-(2-(1-isopropyl-3-methyl- 1 H-1,2 4-triazol-5-v1)-5,6-di-
hydroimidazo[1,2-d]pyrido|{3,4-f}]|1,4]oxazepin-9-vD)pvyrrolidine-2-carbox-
amide 385
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Following the procedures of Example 339, 92 and 4-cis-hydroxy-L-prolinamide were reacted

and the crude product recrystallised from IMS to give 385 as a white solid (74 mg, 46%). LCMS:
RT = 2.34 min, [M+H]+ 439. '"H NMR 400MHz (DMSO-d6) 8: 9.05 (1 H., s}, 7.79 (1 H, s). 7.45
(T H.bry, 71T (1 H, br), 5.98 (1 H, s}, 5.90-5.84 (1 H,m), 527(1 H,d, ] = 627 Hz), 448 (4 K,
m}, 4.31-4.28 (2 H, m), 3.39 (1 H, dd, J = 10.61,4.77 Hz), 348 (1 H, d, J = 10.45 Hz), 2.40-2.3%
(I H,m), 2243 H,s), 1.93(1 H,d,J=13.06 Hz), 1.45(6 H,dd, ]=6.59,2.55Hz)

Example 386: 2-(1-isopropyl-1H-imidazol-2-y1)-5,6-dihvdroimidazo[1,2-d|pyride{3.4-i]-
{1,4}oxazepine 386

9-Chloro-2-(1-isopropyl-1 H-imidazol-2-y1}-5.6-dihydroimidazo[ 1.2-dJpyrido{3.4-f}{ 1,4 Jox-
azepine (0.044 g, 0.13 mmol). prepared according to Example 377, was taken up in cthanol (5
mL) and 20% palladium hydroxide on carbon (19 mg, 0.03 mmol), and glacial acetic acid (0.2
mL) were added. The mixture was subjected to evacuation under reduced pressure and recycled
with an Hy atmosphere. This process was repeated twice. Finally, the reaction was placed under
an H, atmosphere and allowed to stir at ambient temperature 2 h. At the end of this period the
mixture was filtered through a pad of Celite® and concentrated in vacuo. The residue was
purified by rp-HPLC (0.1% NH4OH in acctonitrile) to provide 13 mg (39% yicld) of 386. MS
(ESI+) m/z 296.1 (M~H ), caled. 295.3. "H NMR (400 MHz, DMSO) 8 9.47 (s, 1H), 8.33 (d../ =
5.6 Hz, 1H). 7.74 (s, TH), 7.33(d../= 1.1 Hz, 1H), 7.03 (d, /=56 Hz, 1H), 6.92(d,J = 0.9 Hz,
1H), 3.66 (dq,J = 13.3, 6.6 Hz, 1H). 4.57 (td, J=7.9. 3.5 Hz, 4H), 1.38 (d.J = 6.6 Hz, 6H)

Example 387: (8-(9-chlore-5,6-dihydroimidazo{1,2-d]pyrido|3.4-f}[1,4]oxazepin-2-vI)-1-
(2,2,2-trifluoroethyl)-1 H-1,2,4-triazol-3-vlymethanol 387

A suspension of ¥-chloro-2-[5-methoxymethyl-2-(2.2, 2-trifluoro-cthyl)-2H-[ 1,2 4]triazo-3-y1]-
4.5-dihydro-6-oxa-1.3a,9-triaza-benzo[clazulene (500 mg, 1.20 mmol) in 48% aqucous HBr (2.1
mL} was scaled and heated at 100°C for 3 hr while carefully monitoring by LCMS. The mixture
was cooled to RT and poured over a cold solution of 10% KOH. The solid was collected by
filtration (~90% purity by LCMS and 1H NMR analysis). The solid was used in subsequent
steps without purification. A small amount was purified by HPLC to give 17 mg of 387. LCMS:
401.0. "H NMR (400 MHz, DMS0) 8 9.27 (s, 1H), 8.11 (s, 1H), 7.24 (s, 1H), 5.81 (q../ = 8.9
Hz, 2H). 534 (t, J= 6.0 Hz. 1H), 4.71 - 4.57 (m, 4H), 4.46 (d..J = 6.0 Hz, 2H).
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Example 388: (2R)-1-(2-(1-isopropyl-1H-1.2 4-triazol-5-¥1)-5,6-dihvdreimidazo|1,2-d}-
pyrido[3,4-f]{1.4]oxazepin-9-y¥I)-2,5-dihvdro-1 H-pyrrole-2-carboxamide 388

A solution of 2.64 g (8.00 mmol) of 9-chloro-2-(1-isopropyl-1H-1.2 4-triazol-5-y[}-5.6-di-
hydroimidazo[1,2-d]pyrido[3,4-f][1.4Joxazepine 264 in 250 mi of glacial acetic acid was placed
into 350 ml glass pressure vessel. The vessel was closed and the mixture was heated for 64 hr at
1535°C. The mixture was cooled down to RT. White precipitate appeared. The mixture was
concentrated to 50 mi volume in vacuum, the solid material was filtered out, washed with acetic
acid, cthyl ether and dried on air. Weight 168 g, The above product was stirred with 15 ml of sat
NaHCO: for 1 hr, filtered out, washed with 2x 10 mi of water, dissolved in THF/ water (10:1)
mixture and concentrated. The residuc was dried in high vacuum for 18 hr to give 2-(1-iso-
propyl-1H-1.2,4-triazol-5-yl)-5,6-dihydroimidazo[1.2-d]pyrido{3.4-f]{ 1 4 Joxazepin-9(10H )-one.
Yield 1.12 g (453%). M/z 313.1. calc. 312.13. 1H NMR (400 MHz, DMSO) 8 11.79 (s, 1H), 8.41
(s, 1H), 7.89 (s, 1H), 7.82 (s, 1H), 5.84 (s, 1H), 5.78 (dt,.J = 13.2, 6.6, 1H), 4.57 ~ 4.51 (m, 2H),
4.50 - 4.45 (m. 2H), 1.45(d, J= 6.6, 6H)

Sodium hydride (192 mg (4.80 mmol) of 60% suspension of in mineral oil) was added to a sus-
pension of 600 mg (1.92 mmol) of 2-(1-isopropyl-1H-1.2 4-triazol-5-v1)-5,6-dihydroimidazo-
[1.2-d]pyrido[3.4-fl[1.4Joxazepin-9(10H)-one in 5.0 ml of dimethylformamide and the mixture
was heated at 45°C for T hr. N-Phenylbis(trifluoromethanesulphonimide) (1373 mg, 3.842 mmol)
was added and the above reaction mixture was heated at 45°C for 20 hr. The mixture was parti-
tioned between EtOAc and 5% citric acid. the organic extracts were washed with water (x2),
brine, dricd over MgSOy and concentrated. The residuc was purified on a 12 g silica column
eluting 2-(1-isopropyl-1H-1.2,4-triazol-5-y1)-5,6-dihydroimidazo[ 1,2-d]pyrido{3,4-f][ I .4 Jox-
azepin-9-yl trifluoromethanesulfonate with 4%MeQOH in DCM. Yield 360 mg (66%). M/z 445.2,
calc, 444.08

A mixture of 134 my (0.30 mmol) of 2-(1-isopropyl-1H-1.2 4-triazol-5-y1)-5.6-dihydroimidazo-
[1.2-d]pyrido[3.4-f}[ 1.4]oxazepin-9-yl wrifluoromethancsulfonate, (S)-2,5-dihydro-1H-pyrrole-2-
carboxamide (R4.1 mg, 0.750 mmol) and N.N-diisopropylethylamine (61.0 uL, 0.350 mmol) in
N,N-dimethylacetamide (3.0 mL. 32 mmol) was heated for 18 hr at 80°C. The mixture was con-
filtered out, washed with aq. citric acid, water, dried in vacuum and purified by RP HPLC
(acctonitrile gradient) to give 388, Yield 28 mg. Mz 407.2, cale. 406.19. TH NMR (400 MHz.
DMSO) 8 9.08 (s, 1H), 7.88 (s, TH), 7.84 (s, TH), 7.38 (s. 1H), 6.98 (s, 1H), 6.13 (dd, T = 6.2, 1.9,
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TH), 6.02 — 5.88 (m, 3H), 4.97 (s, 1H), 4.52 (dd, J = 9.3, 7.1, 4H). 4.39 - 4.18 (m, 2H), 1.48 (dd,
J=6.6,2.5, 6H)

Example 394: (5-(9-(pyrrolidin-1-yI)-5,6-dihydroimidazo(1,2-d}pyrido{3.4-f]{ 1 4|oxazepin-
2-vh-1-(2,2,2-trifluoroethyl}-1H-1,2 4-triazol-3-vlymethanol 390

(5-(9-chloro-3,6-dihydroimidazo[ 1. 2-dpyrido|3.4-f]{ 1.4Joxazepin-2-y1)-1-(2,2 2-trifluoroethyl)-
1H-1.2 4triazol 3-ylmethano! 387 was reacted with pyrrolidine to give 390 (13 mg) as a color-
less solid. LCMS: 436.1. "H NMR (400 MHz, DMSO) 6 9.05 (s. 1H), 7.93 (s, 1H), 5.95 (s, 1H).
584 (q, /=89 Hz. 2H), 532 (t, /= 6.1 Hz, 1H), 4.50 (m, 4H), 4.45 (d. /= 6.0 Hz, 2H). 3.41 (m,

4H). 1.95 (m, 4H)

Example 391: (28)-1-(2-(1-(3,5-difluorophenyD)-3-methyvl-1H-1.2 4-triazol-5-v1)-5.6-dihvdro-

imidazo{1,2-d|pyrido]3.4-f]{1,4]oxazepin-9-vi)pyrrolidine-2-carboxamide 391

(S)-1-(2-lodo-4,5-dihydro-6-oxa-1,3a,9-tnaza-benzofelazulen-8-yl)-pyrrolidine-2-carboxylic
acid amide with acetamidine hydrochloride and 3.5-difluorophenyihvdrazine hydrochloride were
rcacted following Example 420. The crude product was purified by reverse phase HPLC to give

391 (13 my, 11% vield). LOMS: 4632 "H NMR (400 MHz, DMSO0) § 8.5% (s, TH), 7.82 (s,

Example 392: (25)-2-(2-(1-isopropy+1H-1,2,4-triazo}-5-v1)-5,6-dihvdroimidazo|1,2-d]-

pyrido[3.4-f]{1,4]oxazepin-9-vlamino)propanamide 392

A solution containing 9-chloro-2-(1-1sopropvi-1H-1,2.4-triazol-5-v1}-5,6-dihydroimidazof 1.2-d}-
pyrido{3.4-f][1.4Joxazepine 264 (0.1 g, 0.3 mmol). prepared according to Example 377, and L-
alaninamide HCI (0.15 g, 1.21 mmol) in N N-dimethylacetamide (1 mL) was heated at 90°C for
16 hr. The crude reaction mixture was directly purified by rp-HPLC to provide & mg (7% vield)
of 392. MS (ES1+) miz 3%3.1 (M+H ), caled. 3832 "H NMR (400 MHz, DMSO) 8 £.99 (s. 1H),
7.88 (s, TH), 7.81 (s, 1H), 7.30 (s, 1H). 6.90 (s, 1H), 6.81 (d..J= 7.4 Hz. 1H), 6.12 (s, 1H), 5.92
(dt,J=13.1,6 5Hz, 1H), 447 (q. /= 58 Hz, 4H), 437 - 4 21 {m, 1H). 147 (dd. J = 6.6 Hz.
6H), 1.25(d,.J= 7.0 Hz. 3H)

Example 393: (2S)-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-vl)-5.6-dihvdroimidazo{1.2-d}-
pvride|3.4-f]{1,4joxazepin-9-y1)-3,3-dimethylpyrrolidine-2-carboxamide 393
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Following the procedures of Example 388, 2-(1-isopropyl-1H-1,2.4-triazol-5-y1)-5.6-dihydro-
imidazo[1.2-d]pyrido{3,4-f][ 1.4]oxazepin-9-yl trifluoromethancsulfonate and (S)-3,3-dimethyl-
pyrrolidine-2-carboxamide were reacted to give 393. M/z 437.2, cale. 436.23. 1H NMR (400
MHz, DMSO) 6 9.05 (s, 1H), 7.88 (s, 1H), 7.82 (s, 1H), 7.40 (s, TH), 6.97 (s, 1H)., 5.95(dd, J =
14.5, 7.9, 2H). 4.49(dd, J = 14.6, 5.6, 4H), 3.90 (s, 1H), 3.63 (1../ = R.5. 1H), 3.43(d, J =
7.8,1H), 1.96(dd, J=21.1,9.3, 1H), 1.68(dd. /= 11.9, 5.8, 1H), 1.48(dd, J = 6.6, 3.6, 6H),
1.08 (d. /= 6.9. 6H)

Example 394: (5-(9-(dimethylamino)-5,6-dihydroimidazo|1,2-d|pyrido[3.4-f][1,4]oxazepin-
2-vD)-1-(2,2,2-trifluoroethyl)-1H-1,2 4-triazol-3-yhmethanol 394

(5-(9-chloro-5.6-dihydroimidazo(1.2-dpyrido[3,4-f}] 1,4 Joxazepin-2-y1)-1-(2.2,2-trifluorocthyl)-

1H-1.2,4-trtazol-3-ylymethanol 387 was rcacted with dimethylamine-HCl to give 394 (11 mg) as
a colorless solid. LCMS: 410.1. "H NMR (400 Miiz, DMSO) 6 9.06 (s, 1H). 7.94 (s, 1H), 6.13
(s, 1H). 5.84 (q../= 89 Hz, 2H). 5.32 (t..J = 6.1 Hz, 1H), 4.50 (m,4H), 445 (d, ./ = 6.0 Hz, 2H),
3.05 (s, 6H)

Example 395: (28,3S)-3-hvdroxy-1-(2-(1-isopropyl-3-methvi-1H-1.2 4-triazol-5-v1}-5.6-di-
hydroimidazo|1,2-d]pyrido[3,4-f]{1,4]oxazepin-9-yDpyrrolidine-2-carbox-

amide 395

Following the procedures of Example 339, 92 and 3-trans-hydroxy-L-prolinamide were reacted
and the crude product recrystallised from IMS to give 395 as a white solid (63 mg, 39%). LCMS:
RT = 2.23 min, [M+H]~ 439. 'H NMR 400MHz (DMSO-d6) &: 9.07 (1 H. s}, 7.80 (1 H, s). 7.38

m), 435 (1 H, ., J=508Hz), 427 (CH. m). 3.65 (1 H,m), 2.25(3 H, %), 2.07 (1 H, m}, 1.89 (]
H,m), 1.46 (6 H, dd. J = 6.60. 3.78 Hz}

Example 396: (2S5 3R)-3-hvdroxyv-1-(2-(1-isopropvl-3-methvi-1H-1.2 4-triazol-3-v1}-5,6-di-
hydroimidazo{1,2-d}pyrido|3,4-1]{1,4]oxazepin-9-yv)pyrrolidine-2-carbox-
amide 396

Following the procedures of Example 339, 92 and 3-cis-hydroxy-L-prolinamide were reacted
and the crude product recrystallised from IMS then triturated in hot IMS to give 396 as a white
solid (37 mg, 23%). LCMS: RT = 2.29 min. [M+H]~ 439. 'H NMR 400MHz (DMSO-d6) é:
9.04 (1 H.s). 778 (1 H.o8). 717 (1 Hobr). 6.91 (1 H. br), 5.91 (1 H, ), 5.88 (1 H.m), 5.22 (1 H.
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d, ] =4.70 Hz), 447 (4 H, m), 4.24 (1 H, m), 3.64 (1 H, m), 3.37 (1 H, m), 2.24 (3 H. s), 2.07 (2
H, m). 2.02 (1 H, m), 1.44 (6 H, dd, J = 6.59, 3.11 Hz)

Example 397: (25,3R)-3-hydroxy-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-5,6-dihydroimid-

azo}l.2-dipyrido}3,4-1]1,4}oxazepin-9-viypyrrolidine-2-carboxamide 397

Following the procedures of Example 339, 93 and 3-cis-hydroxy-~L-prolinamide were reacted
and the crude product subjected to RPHPLC (C18& column, gradient 15 to 55% methanol in water
+0.1% HCO:H) to give 397 as a white powder (11 mg, 6%). LCMS: RT = 2.28 min, [M+H]+
425, 'H NMR 400MHz (DMSO-d6) 6: 9.08 (1 H,s), 7.91 (1 H. d. J = 0.63 Hz), 7.85 (1 H. s}
7.20 (1 H, br), 6.94 (1 H, br), 6.00-5.98 (1 H. m), 5.94 (1 H. s), 5.25 (1 H. d. J = 4.81 Hz),4.51-
450 (4 H.m), 447 (1 H.m), 427 (1 H, m), 3.68 (1 H, m), 3.41 (1 H, m), 2.09-2.0% (1 H, m),
2.04-2.01 (1 H,m), 1.50 (6 H. dd. J = 6.59, 3.26 Hz)

Example 398: (25,3S)-3-hvdroxy-1-(2-(1-isopropyi-1H-1,2 4-triazol-5-y1)-5,6-dihvdroimid-
azo[1,2-dipyrido|3,4-f]{ 1 ,4]oxazepin-9-vD)pyrrelidine-2-carboxamide 398

Following the procedurces of Example 339. 93 and 3-trans-hydroxy-L-prolinamide were reacted
and the crude product subjected to RPHPLC (C18 column, gradient 15 to 55% methanol in water
+ (.1% HCO:H) to give 398 as a white powder (63 mg, 39%). LCMS: RT = 2.20 min., [M+H]+
425, '"H NMR 400MHz (DMSO-d6) 6: 9.09 (1 H. s), 7.91 (1 H. d. J = 0.63 Hz), 7.86 (1 H, s},
7.40 (1 H.br), 7.04 (1 H. br), 5.99 (1 H.m). 5.89 (1H, ), 5.29 (1 H, d, J = 3.76 Hz), 4.53 (4 H.
m), 429 (1 H. o m), 421 (1 H, bry, 3.66 (1 H.d. J=m)3.50 (1 H.m), 2.13-2.02 (1 H, m), 1.91 (1
H, dd.J = 12.83,6.39 Hz), 1.50 (6 H, dd, J = 6.59, 3.95 Hz)

Example 399: (25)-1-(2-(3-methvi-1-(2,2,2-trifluoroethyl}- 1 H-1.2 4-triazol-5-yI)-5.6-di-
hydroimidazo|1,2-d|pyrido|3,4-f]]1,4]oxazepin-9-yl)pyvrrelidine-2-carbox-
amide 399

Following the procedures of Example 378, 8-Chloro-4.5-dihydro-6-oxa-1,3a,9-triaza-benzo[e]-
azulene-2-carboxylic acid I-dimethylamino-methylidencamide was reacted with trifluorocthyl-
hydrazine to give 8-chloro-2-[5-methyl-2-(2,2 2-trifluoro-cthyl)-2H-[1.2 4]triazo-3-y1}-4,5-di-
hydro-6-oxa-1.3a,9-triaza-benzo[clazulene (MS(ESI+) 385.1/387.1) which was reacted with L-
prolineamide to give 399, MS(ESI+) 463.2. "H NMR (400 MHz, DMSO) 8 9.02 (s, 1H). 7.92 (s.
1H). 7.33 (s, TH). 6.91 (s. TH), 5.94 (s, 1H), 5.86 — 5.72 (m, 2H). 4.55-4.54 (m, 4H), 4.35-4.26
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(m, 1H), 3.65-3.56 (m, 1H), 3.43-3.35 (m, 1H), 2.28 (s, 3H), 2.22-2.10 (m, 1H), 2.04-1.90 (m,
3H)

Example 400: (25.4R})-4-fluoro-1-(2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-5,6-di-
hydroimidazo|1.2-d]pvrido{3.4-f{{1.4]oxazepin-9-vl}pvrrolidine-2-carbex-
amide 400

Following the procedures of Example 339, 92 and 4-trans- fluoro-L prolinamide were reacted

and the crude product recrystallised from IMS to give 400 as a white solid (53 mg, 33%). LCMS:
RT = 2.77 min, [M+H]~ 441. '"H NMR 400MHz (DMSO-d6) 6: 9.01 (1 H, s), 7.75 (1 H, ), 7.51
(1 H,s),7.00 (1 H.s).5.96 (1 H, s}, 6.00-5.66 (1 H, m), 5.46 (1 H, s). 5.33 (1 H, s), 4.45-4.44 (4
H.om), 434 (1 H, £ 1 =800 Hz), 3.86 (1 H, s), 3.71 (1 H, ddd. } = 36.66.12.73, 3.36 Hz), 2.53-
252(1 H,m), 220 (3 H, 8), 1.40 (6 H, dd, J = 6.59, 2.53 Hz)

Example 401: (25,4R)-4-fluoro-1-(2-(1-isopropyvl-1H-1,2,4-triazol-5-v1)-5,6-dihydroimid-
azo{1,2-d]pyrido{3,4-f]| 1,4]oxazepin-9-v)pyrrolidine-2-carboxamide 401

Following the procedures of Example 339, 92 and 4-trans-fluoro-L-prolinamide were reacted
and the crude product recrystallised from IMS to give a white solid. The mother liquors were
concentrated i vacuo and the residue subjected to flash chromatography (Si10., gradient 0 to
10% methanol in DCM) and pure products combined to give 461 as a white solid (45 mg. 28%).
LCMS: RT = 2,80 min, [M+H}* = 427. '"H NMR 400MHz (DMSO-d6) 5: 9.02 (1 H, ), 7.84 (1
H, d,.J=0.63 Hz), 7.80 (1 H, s}, 7.51 (1 H, 5), 7.00 (1 H. ), 5.97 (1 H. s), 5.90-5.89 (1 H, m),
546 (1 H.$1, 5.33 (1 H, $).4.50-443 (4 H.m), 4.34 (1 M, t,J = 8.09 Hz). 3.73-3.72 (1 H, m).
2.53-2.52 (1 H,m), 2.13-2.12 (1 H, m), 1.43 (6 H. dd. J = 6.59, 2.68 Hz).

Example 405: (25)-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-vl}-5,6-dihvdroimidazo{1,2-d}-

pyvrido}3,4-1]| 1. 4]oxazepin-9-vI}-N-methvipvrrolidine-2-carboxamide 465

Following the procedures of Example 388, 2-(1-isopropyl-1H-1,2.4-triazol-5-y1}-3,6-dihydro-
imidazo[1.2-d]pyrido[3.4-f][ 1 .4]Joxazepin-9-yl trifluoromethancsulfonate and (S)-N-methyl-
pyrrolidine-2-carboxamide were reacted to give 405 Mz 423.2, calc. 422.22. TH NMR (400
MHz, DMSGO) 6 9.06 (s, TH), 7.88 (s, TH). 7.83 (5, 1H}, 7.74 (d. J =43, TH}, 5.95 (p../ =67,
OHY. 458~ 441 (m, 4H), 435(d, J =85, 1H), 3.67 - 3.57 (m. 1H), 3.41 - 333 (m, 1H), 2.57(d,
J=4.6,3H), 2.15(dd. J= 10.8, 7.7, 1H), 1.94 (d. ./ = 6.6, 3H). 1.47 (dd. J = 6.6. 2.4, 6H)



tn

10

ot
LA

WO 2011/0636280 PCT/EP2016/064208

-344-

Example 406: (25,35)-1-(2-(1-isopropyl-1H-1,2 4-triazol-5-vI)-5,6-dihvdroimidazo{1,2-d}-
pyrido|3.4-f}|1,4]oxazepin-9-v1)-3-methvipyrrolidine-2-carboxamide 406

Following the procedures of Example 388, 2-(1-isopropyl-1H-1,2 4-triazol-5-y1)-5.6-dihydro-
imidazo[1.2-d]pyrido[3.4-f][ 1, 4Joxazepin-9-yl trifluoromethanesulfonate and (28.3S)-3-methyl-
pyrrolidine-2-carboxamide were reacted to give 406, Miz 432 2, cale., calc.422.22, TH NMR
(400 MHz, DMSO) 6 9.05 (s. 1H), 7.88 (s, 1H), 7.82 (s, TH), 7.36 (s, 1H), 6.91 (s, 1H), 6.57
(s,1H), 6.01 - 5.88 (m, 2H), 4.49 (d, ] = 8.8, 4H), 3.88 (s, 1H). 3.55 (t, J = 6.7, 2H), 2.32 (dd, I =
10.3,6.4, 1H). 2.18 = 2.09 (m, 1H), 1.59 (dd, J = 12.0, 5.7, 1H). 1.48 (dd, J = 6.6, 2.9. 6H), 1.10
(d.J=6.9.3H)

Example 409: (28)-1-(2-(1-cyciohexyl-1H-1,2,4-triazol-5-v1)-5,6-dihvdroimidazo} 1 ,2-d}-
pyrido(3,4-f]| 1,4]oxazepin-9-vl)pyrrolidine-2-carboxamide 409

Following the procedures of Example 378, 8-chloro-4,5-dihydro-6-oxa-1,3a,9-triaza-benzofe]-
azulene-2-carboxylic acid 1-dimethylamino-methylidencamide was reacted with cyclohexyl-
hydrazine hydrochloride to give 8-chloro-2-(2-cvelohexyl-2H-[1.2 4]triazol-3-y1)-4.5-dihvdro-6-
oxa-1.3a.9-triaza-benzo{clazulene (MS(ESI+) 371.2/373.2) which was reacted with L-proline-

amide to give 409. MS(ESI+) 449.2.

Example 416: (25)-1-(2-(1-(2-chlorophenyl)-1H-1,2 4-triazo}-5-v1)-5,6-dihydroimidazo-
[1,2-d]pyrido|3,4-f][ 1 4]oxazepin-9-yDpyrrolidine-2-carboxamide 410

Following the procedures of Example 378, ¥-chloro-4.5-dihydro-6-oxa-1.3a,9-triaza-benzofe]-
azulene-2-carboxylic acid 1-dimethylamino-mcthylidencamide was reacted with 2-chlorophenyl-
hydrazine hydrochloride to give 8-chloro-2-[2-(2-chloro-phenyl)-2H-[1,2.4]triazo]-3-y1]-4.5-di-
hydro-6-oxa-1,3a.9-triaza-benzolclazulene (MS(ESI+) 399.1/401.1) which was reacted with L-
prolincamide to give 410, MS(ESI+)477.1. "H NMR (400 MHz, DMSO) § 8.26 (s, 1H), 8.15 (s,
TH), 7.79 (s. TH). 7.72(dd. J = 8.0, 1.1 Hz. 1H), 7.66-7.52 (m. 3H}, 7.29 (br. 1H}. 6.91 (br, 1H).
5.83 (s, 1H). 4.45-4.38 (m, 4H), 4.23(d, /= 7.7 Hz, 1H), 3.61-3.53 (s, 1H), 3.40-3.32 (m., 1H).
223 - 2.06 (m, 1H), 2.02 - 1.84 (m, 3H)

Example 413: (5-(9-(dimethylamino)-5,6-dihydroimidazo|1.,2-d|pyrido|3.4-1]|1,4]oxazepin-
2-yh-1-isopropyl-1H-1.2 4-triazol-3-vymethanol 413
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8-Chloro-2-10do-4,5-dihydro-6-oxa-1,3a,9-triaza-benzofelazulene with 2-methoxyacetamidine
hydrochloride and isopropylhydrazine hydrochloride were reacted following Example 420 to
give 8-chloro-2-(2-isopropyl-5-methoxymethyl-2H-[ 1,2 4]triazol-3-yl)-4.5-dihydro-6-oxa-

1.3a,9-triaza-benzo{elazulene after collection by filtration (1.42 g, 66% yicld)

&-Chloro-2-[S-methoxymethyl-2-(2.2 2-trifluoro-cthyl)-2H-[ 1,2, 4]triazo1-3-y1}-4,5-dihydro-6-
oxa-1,3a,9-triaza-benzofclazulenc was reacted with 48% aqueous HBr to give {5-(&-chloro-4.5-
dihydro-6-oxa-1,3a,9-triaza-benzo[clazulen-2-yl)-1-isopropyl-1H-[1,2,4]triazol-3-yl]-methancl
after purification by FCC (CH,CL/McOH). 29% isolated yicld.
[5-(8-Chloro-4.5-dihydro-6-oxa-1,3a,9-triaza-benzof e Jazulen-2-yl)- 1-isopropyl-1H-[ 12,4 tri-
azol-3-yl}-methano!l was rcacted with dimethylamine-HCl to give 413 (10 mg) as a colorless
solid. LCMS: 370.2. "H NMR (400 MHz, DMS0) 3 9.09 (s, 1H), 7.80 (s, 1H), 6.13 (s, 1H),
5.98 - 5.85 (m, 1H), 5.18(t, /= 6.0 Hz, 1H), 4.56 - 4.44 (m, 4H), 4.41 (d.J = 6.0 Hz, 2H), 3.05
(s, 6H), 1.47 (d..J = 6.6 Hz, 6H)

Example 417: (5-(9-(3,3-difluoroazetidin-1-v1)-5,6-dihvdroimidazo|1,2-d]pvrido|3.4-f}-
[1.4]oxazepin-2-yD-1-isopropyl-1H-1.2.4-triazol-3-vDmethanol 417

[5-(&-Chloro-4.5-dihydro-6-oxa-1,3a.9-triaza-benzo[ cJazulen-2-yh)-1-isopropyl-1H-[ 1,24 )tri-
azol-3-yl]-methanol was reacted with 3.3-difluoroazetidine-HCl to give 417 (23 mg) as a
colorless solid. LCMS: 418.1. '"H NMR {400 MHz, DMSQO) 6 9.14 (s, 1H). 7.85 (s, TH), 6.16 (s,
1H), 5.87 (dt..J = 13.2, 6.6 Hz, 1H), 5.18 (t, /= 6.0 Hz, 1H), 4.60 ~ 4.47 (m, 4H), 4 41
(overlapping m, 6H), 1.47 (d../ = 6.6 Hz, 6H)

Example 420: 2-(3-methyl-1-(2,2,2-trifluoroethyl)-1H-1.2.4-triazo)-5-y1}-9-(2-(2-methyl-
benzylypyrrolidin-1-yI}-5,6-dihvdroimidazo{1,2-d|pyrido|3.4-fl{ 1.4]oxazepine
420

A solution of R-chloro-2-iodo-4,5-dihydro-6-oxa-1,3a,9-triaza-benzo{elazulene (2.00 g, 0.58
mmol} and acctamidine hydrochloride (0.653 g, 0.69 mmol) dissolved in DMF (20 mL) and EtN
(4.0 mL) was treated with 4,5-bis(diphenylphosphine }-9.9-dimethylxanthene (Xantphos, 0.166
g, .029 mmol) and PA(OAc), (0.0646 g 0.029 mmol ) under nitrogen atmosphere. The flask was
fitted with a balloon of carbon monoxide and the reaction mixture was heated at 63°C 2 hr.

After cooling to RT a solution of trifluorocthyl hvdrazine (70% wt in H-O, 1.12 g. 0.69 mmol) in

acetic acid (5 mL) was added. Aficer 3 hr at 65°C the mixture was cooled and diluted with water.
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8-Chloro-2-[5-methyl-2-(2,2,2-trifluoro-cthyl}-2H-{ 1,2.4]tr1azo-3-y1]-4,5-dihydro-6-oxa-1,3a,9-
triaza-benzo[clazulenc was collected by filtration (washed with water and hexancs, dried under
vacuum, 1.74 g, 78% vicld). "H NMR (400 MHz, DMSO) & 9.26 (s, 1H), 8.10 (s, 1H), 7.24 (s,
1H), 5.76 (q,J = 8.8 Hz. 2H), 4.71 —4.53 (m, 4H), 2.29 (s, 3H)

A 10 mL microwave vial was charged with 8-chloro-2-[S-methyl-2-(2,2.2-trifluoro-ethyl)-2H-
[1.2.4]triazol-3-y1}-4.5-dihydro-6-oxa-1,3a,9-triaza-benzo[clazulenc (85 mg, 0.22 mmol) and 2-
(2-methyl-benzyl}-pyrrolidine (231 mg, 6 cq). 0.5 mL of NMP and 0.5 mL of TEA was added.
The vial was sealed and heated at 160°C for 24 hr. After cooling to RT, the solution was
purified directly by reverse phase HPLC (0.1% NH4OH/ACN). The 1solated solid was further
purified by chiral SFC (AD column, 35% McOH isocratic) to give 27 mg of one enantiomer and
29 mg of 420 (48% total vield). LCMS: 524.2. '"H NMR (400 MHz. DMSO) § 9.08 (s, 1H),
9.08 (s, 1H), 7.92 (s, 1H}, 7.27 = 7.06 (m, 4H}, 5.99 (s, 1H), 5.80 (g. /= 8.9 Hz, 2H}, 4.50 (m,
4HY, 438 (brs, 1H), 3.49 (1, J=8.6 Hz, 1H), 3.15(d, /= 10.0 Hz, 1H}, 2.60 - 2.53 (m, 1H),
2.42 (s, 3H), 2.28 (s, 3H), 2.10 = 1.89 (m, 2H), 1.81 = 1.71 {(m. 2H)

Example 421: 2-(3-methvl-1-(2.2,2-triflucroethvl}- 1 H-1.2 4-triazol-5-v1)-9-(2-(piperidin-1-
vimethvhpyrrolidin-1-vi)-5,6-dihyvdroimidazo{1.2-d|pyrido{3,4-f]{1,4]ox-

azepine 421

[3-(%-Chloro-4,5-dihydro-6-oxa-1.34,9-triaza-benzo{clazulen-2-yh- 1 -isopropyl-1H-{ 1.2 4 }tri-
azol-3-yl]-methanol was reacted with 1-pyrrolidin-2-yimethyl-piperidine to give 421 after

reverse phase HPLC (67 mg). LCMS: 542.2

Example 423: 2-(1-isopropyvi-3-methyl-1H-1,2,4-triazol-5-y1)-9-(1-methyi-1 H-pyrazol-4-y)-
5.6-dihvdrobenzofflimidazo|1,2-d}|1,4]oxazepine 423

A microwave vial was charged with a suspension of 9-bromo-2-(1-isopropyl-3-methyl-1H-1,2,4-
triazol-5-v1}-5,6-dihydrobenzo{ flimidazo{ 1.2-d){ 1 .4Joxazepine 411 (6.239 mg. 0.617 mmol) in
3.0 ml ACN 7 1.0 mL water. To this suspension was added potassium acctate (182 mg, 1.85
mmol) and 1-methyipyrazole boronic acid pinacol ester (154 mg, 740 mmol). The reaction
suspension was degassed by bubbling nitrogen through the stirred mixture via a syringe. After
scveral min the syringe was removed and Pd(PPhs)s (57 mg, 56 mmol) was added and the
reaction vial was quickly scaled. The scaled vial was flash heated in & microwave at 150°C for
30 min. The cooled reaction was diluted with EtOAc and the organic solution was washed with

water x 1, saline x 1T and dried (Na;SOy) before concentration in vacuo. The crude residuc was
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purified by preparative RP-HPLC to give 132 mg of 423 (55% theoretical yield). 'H NMR (400
MHz, DMSO) & 8.36 (d, J = 8.4 Hz, 1H), 8.20 (s, 1H), 7.90 (d. J = 23.3 Hz, 2H), 7.36 (dd, J =

8.4, 1.6 Hz, 1H), 7.25(d. J = 1.6 Hz, 1H), 5.83 (dt, J = 13.3. 6.6 Hz. 1H), 4.5] (s, 4H), 3.87 (s,
3HY. 2.25 (s, 3H), 1.47 (d. ] = 6.6 Hz. 6H)

5 Example 424: 2-(3-amino-1-(2,2,2-trifluoroethyl)-1H-1,2,4-triazol-5-v1)-5,6-dihvdro-

benzo{flimidazo|{1,2-d}{1,4]oxazepine-10-carbonitrile 424

Following the procedures of Example 423, 2-(10-bromo-3.6-dihydrobenzo{f]limidazo[1.2-d}-

converted to 31 mg of 424 (24% theoretical yicld). "H NMR (400 MHz, DMS0)$8.72 (d. J =
10 2.1 Hz, 1H). 7.94 (s, 1H), 7.76 (dd, J =85, 2.1 Hz, 1H}. 7.24 (d, J = 8.6 Hz. 1H), 558 (q../= 8.8
Hz, 2H), 5.48 (d. /= 12.2 Hz, 2H), 4.60 (d, J = 9.0 Hz, 4H)

Exampie 425: 2-(3-amino-1-(2,2,2-trifluoroethyl)-1H-1,2,4-triazol-5-yI)-5,6-dihvdro-

benzolflimidazo[1.2-d]|1.4]joxazepine-9-carbonitrile 425

A microwave vial was charged with a solution of 2-(9-bromo-5.6-dihydrobenzo{flimidazo[1.2-
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1.0 ml DMF. To this solution was added zinc cyanide (160 mg, 1.4 mmol). The recaction mix-
ture was degassed by bubbling nitrogen through the stirred mixture via a syringe.  After several
mim the syringe was removed and bis(ditertbutyl{(4-dimethylaminophenyljphosphineidichloro-
palladium(il) (66 mg, 0.093 mmol) was added and the reaction vial was quickly sealed. The
20 scaled vial was flash heated in a microwave at 125°C for 30 min. The cooled reaction was
diluted with EtOAc and the organic solution was washed with water x 1, saline x 1 and dried
{Na:SOy) before concentration in vacuo. The crude residue was purified by preparative RP-

HPLC to give 81 mg of 425 (38% theoretical yield). "H NMR (400 MHz, DMSO) 8 8.51 (dd, J

25 350, 2H)

Example 431: 5-(9-cyclopropyvl-5.6-dihydrobenzo|fiimidazo|{1,2-d}{1.4]oxazepin-2-v])-1-

isopropyl-1H-1,2,4-triazol-3-amine 431

A microwave vial was charged with a solution of 3-(9-bromo-3.6-dihydrobenzo!flimidazo-
[1.2-d]{1.4]Joxazepmn-2-yh)-1-1sopropyl-1H-1.2.4-triazol-3-amine (100 mg. 0.200 mmol) in 0.500

30 ml THF and 0.300 mL water. To this solution was added potassium phosphate (164 mg, 0.770
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mol) and cyclopropyl boronic acid pinacol ester (308 mg, 1.48 mol). The reaction suspension
was degassed by bubbling nitrogen through the stirred mixture via a syringe. After several min
the syringe was removed and bis(ditertbutyl(4-dimcthylaminophenylyphosphine)dichloropalla-
dium(1l) (20 mg, 0.026 mmol) was added and the reaction vial was quickly scaled. The sealed
vial was flash heated in a microwave at 130°C for 30 min. The cooled reaction was diluted with
EtOAc and the organic solution was washed with water x 1, saline x 1 and dried (Na,SO4) before
concentration in vacuo. The crude residue was purified by preparative RP-HPLC to give 16.7 mg

of 431 (14% theoretical yield). 'H NMR (400 MHz, DMSO) & 8.24 (d../ = .3 Hz, 1H), 7.69 (s,

J=23Hz, 4H), 2.04 - 1.86 (m, 1H), 1.40(d, /= 6.6 Hz, 6H), 1.11 ~ 0.88 (m, 2H). 0.72 (q. ./ =
4.9 Hz, 2H)

Example 442: 5-(10-cyclopropyl-5,6-dihyvdroebenzo|fjimidazo{1,2-d}{1.4]oxazepin-2-vi}-1-
(2,2,2-trifluoroethyl)-1H-1,2 4-triazol-3-amine 442

Following the procedures of Example 431, 5-(10-bromo-5.6-dihydrobenzo[f]imidazo[1,2-d)-

[1.4]oxazepin-2-yl)-1-(2.2.2-trifluorocthyl)-1H-1,2,4-triazol-3-amine (150 mg, 0.350 mmol) was

2.1 Hz, 1H), 7.94 (s, 1H), 7.76 (dd. J= &.5. 2.1 Hz, 1H). 7.24 (d. ./ = 8.6 Hz, 1H), 5.73 (dt..] =
13.3, 6.8 Hz, 1H), 5.15 (s. 2H), 4.46 (d, J = 2.3 Hz, 4H), 2.04 — 1.86 (m, 1H), 1.40 (d, .J = 6.6 Hz,
6H). 1.11 — 0.88 (m, 2H), 0.72 (q..] = 4.9 Hz. 2H)

Example 443: 2-(1-isopropyl-3-methyl-1H-1,2 4-triazol-5-y1)-5,6-dihvdrobenzo|f]imid-

arzo|1,2-d}{1,4}oxazepine-9-carbonitrile 443

A microwave vial was charged with a solution of 9-bromo-2-(1-1sopropyl-3-methyl-1H-1.2 4-tri-
azol-5-y1)-5,6-dihydrobenzo{flimidazof 1.2-d}{ 1 4joxazepine 411 (0.300 my, 0.699 mmol) in 2.0
ml DMF. To this solution was added zinc cyanide (250 mg, 2.1 mmol). The reaction mixture
was degassed by bubbling nitrogen through the stirred mixture via a syringe. After scveral min
the syringe was removed and bis(di-rers-butyl(4-dimethylaminophenyl)phosphine)dichloropalia-
dium(11) (100 mg, 0.140 mmol) was added and the reaction vial was quickly scaled. The scaled
vial was flash heated in a microwave at 125°C for 30 min. The cooled reaction was diluted with
EtOAc and the organic solution was washed with water x 1. saline x 1 and dried (Na:SOy) before
concentration in vecuo. The crude residue was purified by preparative RP-HPLC to give 156 mg

of 443 (59% theoretical yieldy 'H NMR (400 MHz, DMSO) 3 .55 (d,.J = 8.2 Hz, 1H), 8.02 (s,
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1H), 7.74 - 7.46 (m, 2H), 5.79 (dt, J = 13.1, 6.6 Hz, 1H), 4.57 (s, 4H), 2.29 (d, J = 28.5 Hz. 3H),
1.46 (d, J = 6.6 Hz, 6H)

Example 475: 2-(1-isopropyl-1H-1,2,4-triazo}-5-yI}-9-(2-(methvisulfonyl)phenvh)-5,6-di-
hydrobenzo{flimidazo|1.2-d]{1,4]joxazepine 475

(0.053 g, 0.27 mmol), palladium acetate (0.0015 g, 0.0067 mmol) and S-Phos (0.00686 g, 0.0167
mmol) were added and the mixture was heated in the microwave for 30 mim at 180°C. The re-
action was diluted with DCM and filtered through Celite®, Saturated NH4Cl was added and the
mixture was cxtracted 3 times with DCM. The organic layers were combined, dried with Na,SOy
and concentrated. The crude was purified by reverse-phase HPLC to obtain 8.1 mg of 475 as a
white solid. MS(ESI=) 450.1. "H NMR (400 MHz, DMSO0) 3 8.47 (d.J = 8.3 Hz, 1H), 8.11 (dd,
J=28.0,1.1 Hz, TH), 7.98 (s, 1H), 7.92 (s, 1H), 7.79 (td,.J = 7.5, 1.3 Hz, 1H), 7.70 (td. ./ = 7.8,
1.3 Hz, 1H). 745(dd. J=7.5. 1.1 Hz, 1H). 7.21 (dd. /=83, 1.8 Hz, IH), 7.12 (d, .J= 1.7 Hz.
IH). 5.93 (hept, J = 6.2 Hz, 1H). 4.37 (q,.J = 5.7 Hz, 4H), 2.93 (s, 3H), 1.50 (d, J = 6.6 Hz. 6H)

Example 476: 2-(2-(1-isepropyl-1H-1.2.4-triazol-5-y})-5,6-dihvdrobenzo{flimidazo{1,2-
d}[1,4]exazepin-9-vhbenzamide 476

Following the procedures of Example 475, 32 194 was reacted with (2-aminocarbonylphenyl)-

boronic acid to give 476. MS(ESI+) 415.2. "H NMR (400 MHz, DMSO) 6 8.42 (d,J = 8.3 Hz.
TH). 7.95 (s. TH). 7.91 (s. 1HD), 7.70 (s, THY. 7.54 - 7.39 (m, 4H), 7.34 (s, 1H), 7.22 (dd, ./ = §.3,
1.7Hz, 1H), 7.12(d, J = 1.7 Hz, 1H). 5.93 (hept, ./ = 6.2 Hz. 1H). 4.55 (q, J = 5.7 Hz, 4H), 1.50
(d..J= 6.6 Hz. 6H)

Example 477: 9-(2-ethyviphenvl)-2-(1-isopropyvi-1H-1.2 4-triazol-5-vI)-5,6-dihydrobenzo-
Hflimidazo|1,2-d}{ 1. 4]oxazepine 477

Following the procedures of Example 475, 52 194 was rcacted with 2-cthylphenylboronic acid to
7.92 (s, 1H), 7.38 = 7.31 (m, 2H), 7.30 - 7.23 (m, 1H), 7.20 (d. /= 7.3 Hz, 1H), 7.12 (dd, /= 8.2,

1.7Hz, 1H), 6.97(d. /= 1.6 Hz, 1H), 593 (hept. J= 6.2 Hz. 1H). 4.65 - 441 (m. 4H), 2.61 (g.J
= 7.6 Hz, 2H), 1.50 (d, ./ = 6.6 Hz, 6H), 1.07 (t..J = 7.5 Hz. 3H)
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Example 478: (2-(2-(1-isopropyl-1H-1,2,4-triazol-5-v1}-5,6-dihvdrobenzo|flimidazo|1,2-d]-
[1,4]oxazepin-9-vl)phenyvlmethanol 478

Following the procedures of Example 475, 582 was reacted with 2-(hydroxymethyljphenylboronic
acid 1o give 478. MS(ESI-) 402.1. "H NMR (400 MHz, DMSO) 8 8.46 (4. J = 8.3 Hz, 1H), 7.96

728 (d,.J= 7.4 Hz, 1H), 7.20(dd, /= 8.3, 1.6 Hz, 1H), 7.09(d,./J= 1.5 Hz, iH), 6.02 - 5.83 (m,
1H). 5.16 (t, /= 5.3 Hz. 1H), 4.56 (q, /= 6.1 Hz, 4H), 445 (d, /= 5.3 Hz, 2H), 1.530 (d, ./ = 6.6
Hz. 6H)

Example 901: pl10a (alpha) PI3K Binding Assay

Binding Assays: Initial polarization experiments were performed on an Analyst HT 96-384
(Molecular Devices Corp, Sunnyvale, CAL). Samples for fluorescence polarization affinity
measurements were prepared by addition of 1:3 serial dilutions of p110 alpha PI3K (Upstate Cell
Signaling Solutions. Charlottesville, VA) starting at a final concentration of 20 ug/mL in polari-
zation buffer (10 mM tris pH 7.5, 50 mM NaCl, 4 mM MgCl, 0.05%Chaps, and | mM DTT) to
10mM PIP- (Echelon-Inc., Salt Lake City, UT.) final concentration. After an incubation time of
30 min at RT. the reactions were stopped by the addition of GRP-1 and PIP3-TAMRA probe
(Echelon-Inc., Salt Lake City, UT.) 100 nM and 5 uM final concentrations respectively. Read
with standard cut-off filters for the rhodamine fluorophore (Aex = 530 nm: Jem = 590 nm) in
384-well black low volume Proxiplates (PerkinElmer, Wellesley, MAL) Fluorescence polariza-
tion values were plotted as a function of the protein concentration, and the ECsy values were
obtained by fitting the data to a 4-parameter equation using KaleidaGraph software (Synergy
software, Reading, PA). This experiment also establishes the appropriate protein concentration to

use in subscquent competition experiments with inhibitors.

Inhibitor 1Cs values were determined by addition of the 0.04 mg/mL p110 alpha PI3K (final
concentration) combined with PIP: (10 mM final concentration) to wells containing 1:3 serial
dilutions of the antagonists in a final concentration of 25 mM ATP (Cell Signaling Technology.
Inc., Danvers, MA) in the polarization buffer. After an incubation time of 30 min at RT, the re-
actions were stopped by the addition of GRP-1 and PIP3-TAMRA probe (Echelon-Inc., Salt
Lake City. UT.) 100 nM and 5 nM final concentrations respectively. Read with standard cut-off
filters for the rhodamine fluorophore (Rex = 530 nm: Aem = 5390 nm) in 3%4-well black low

volume proxi plates (PerkinElmer, Wellesley, MA.) Fluorescence polarization values were
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plotted as a function of the antagonist concentration, and the 1Csq values were obtained by fitting

the data to a 4-parameter equation in Assay Explorer software (MDL, San Ramon, CA.).

Alternatively, inhibition of PI3K was determined in a radiometric assay using purified, recombi-
nant enzyme and ATP at a concentration of 1 uM. The Formula I compound was serially diluted
in 100% DMSO. The kinase reaction was incubated for 1 hr at RT, and the reaction was termi-
nated by the addition of PBS. 1Csy values were subsequently determined using sigmoidal dose-

response curve fit (variable slope).
Example 902: In vitro cell proliferation assay

Efficacy of Formula [ compounds was measured by a ccll proliferation assay employing the
following protocol (Promega Corp. Technical Bulletin TB288: Mendoza et al (2002) Cancer Res.
62:5485-548K):

1. Analiquot of 100 ul of cell culture containing about 167 cells (PC3, Detroit362, or

MDAMB361.1) in medium was deposited in cach well of a 384-well, opaque-walled plate.

2. Control wells were prepared containing medium and without cells.

3. The compound was added to the experimental wells and incubated for 3-5 days.

4. The plates were equilibrated to RT for approximately 30 min.

5. A volume of CellTiter-Glo Reagent equal to the volume of cell culture medium present in

cach well was added.
6.  The contents were mixed for 2 min on an orbital shaker to induce cell lysis.
7. The plate was incubated at RT for 10 min to stabilize the luminescence signal.

%.  Luminescence was recorded and reported m graphs as RLU = relative luminescence units.

Alternatively, cells were sceded at optimal density in a 96 well plate and incubated for 4 days in
the presence of test compound. Alamar Blue™ was subsequently added to the assay medium,
and cclls were incubated for 6 hr before reading at 544 nm excitation, 390 nm cmission. ECsg
values were calculated using a sigmoidal dose response curve fit. The term ECsg refers to the
half maximal cffective concentration and 1s the concentration at which a drug induces a response
halfway between the bascline and maximum after some specified exposure time. It 1s commonly

used as a measure of drug potency.

The anti-prolifcrative effects of Formula I exemplary compounds were measured by the

CeliTiter-Glo™ Assay against various tumor cell lines, including the following:
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ECS0 ECS0 EC50 EC50 EC30
Mutation (umole) | (umole) | (wmole) | (umole) {wmole)
Cell line Tigsue Type Status 107 186 186 196 207
AUS6S Breast WT (.259 0.230 0.47 0.152 3.729
BT474 Breast PI3K((amped ¢.324 0.086 1.678
CAL120 Breast WT 2.121
CALS] Breast PI3K/PTEN 0.672
EFM19-2A Breast WT 0.146
EVSA-T Breast PTEN 1.406 2.035 1.997 1,123 1.769
HCC1934 Breast PI3K 6.168 4.420 0.128 3.388%
KpL4 Rrenst PIIK 04.039 (1088 0.016 1.364
MCF7 Breast PI3K 0.121
MDA-MB-231 Dreast K-RAS 10
MDA-MB-361.1 Breast PI3K 1.050 0.214 0,710 0.178 10
MFM223 Breast PI3K 0.439 1.099 6.211 7.253
SKRBR3 RBreast WT 0.144 0.860
T47D Breast PI3K 0123 | 0133 | 0045 0762
Colo205 Colon B-Raf 0.259
HCT1i6 Colon PI3K/KRAS 1.02
KMI12 Coleon PTEN 4,687 10
MDSTR Colon PTEN 4.009 7.789
RK(O Colon PI3K 2.5
LN22Y Glioma PI3K 0.869
LU8TMG Glioma PTEN 0.787 1.G19 5.769
H1703 LungNSCLLO) WT 0.225 4,136
H2122 Lung(NSCLC) K-RAS 0513 2.94% (.366 10
H320 Lung(NSCLC) PTEN 6.264 1.287
S3I7TMEL Melanoma PTEN 2.433
A20358 Melanoma PTEN 16 9.24
A375 Melanoma B-Raf 10 10
IGROV] Ovarian PI3K 0.06
TOV21GX] Ovarian PI3K/PTEN 3.592
PC3 Prostate PTEN (4.999 0.769 1.300 0.864 0.762

Example 903: Caco-2 Permeability

Caco-2 cells arc seeded onto Millipore Multiscreen plates at 1 x 10° cells/em?, and cultured for
20 days. Assessment of compound permeability is subsequently conducted. The compounds are
applied to the apical surface (A) of cell monolayers and compound permeation into the baso-
lateral (B) compartment is measured. This is performed in the reverse direction (B-A) to in-
vestigate active transport. A permeability cocfficient value, Py, for cach compound, a measure
of the rate of permeation of the compound across the membrane, is calculated. Compounds are
grouped into low (Pyy, </= 1.0 x 10%m/s) or high (Pyy >/= 1.0 x 10%my/s) absorption potential

based on comparison with control compounds with established human absorption.
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For assessment of a compound’s ability to undergo active efflux, the ratio of basolateral (B) to
apical {A) transport comparced with A to B was determined. Values of B-A/A-B >/= 1.0 indicate

the occurrence of active cellular efflux.
Example 904: Hepatocyvte Clearance

Suspensions of cryopreserved human hepatocytes are used. Incubations are performed at com-
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DMSO concentration in the incubation is about 0.25%. Control incubations are also performed in
the absence of cells to reveal any non-enzymatic degradation. Duplicate samples (50 uL) are re-
moved from the incubation mixture at 0, 5, 10, 20, 40 and 60 min (control sample at 60 min only)
and added to methanol containing internal standard (100 uL) to terminate the reaction. Tolbut-
amide, 7-hydroxycoumarin, and testosterone may be used as control compounds. Samples are
entrifuged and the supernatants at cach time point pooled for analysis by LC-MSMS. From a
plot of In pcak arca ratio (parent compound peak arca / internal standard peak arca) against time,
intrinsic clearance (CLy) 18 calculated as follows: CLiy (ul/min/million cells)y = V x k. where £ is
the climination rate constant, obtained from the gradient of In concentration plotted against time:

V is a volume term derived from the incubation volume and is expressed as uL 10 cells™.
Example 905: Cvtochrome P450 Inhibition

Formula I compounds may be screened against CYP450 targets (1A2, 2C9, 2C19. 2D6, 3A4) at
about 10 concentrations in duplicate, with a top concentration of about 100 uM. Standard inhibi-
tors (furafylline, sulfaphenazole, tranylcypromine, quinidine, kctoconazole) may be used as con-

trols. Plates may be read using a BMG LabTechnologies PolarStar in fluorescence mode.
Example 906: Cytochrome P450 Induction

Freshly isolated human hepatocytes from a single donor may be cultured for about 48 hr prior to
addition of Formula I compound at three concentrations and incubated for 72 hr. Probe sub-
strates for CYP3IA4 and CYP1AZ2 are added for 30 min and 1 hr before the end of the incubation,
At 72 hr, cells and media arc removed and the extent of metabolism of cach probe substrate
quantificd by LC-MS/MS. The experiment 1s controlled by using inducers of the individual

P450s incubated at one concentration in triplicate.

Example 907: Plasma Protein Binding
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Solutions of Formula I compound (5 um, 0.5% final DMSO concentration) are prepared in
buffer and 10% plasma (v/v in buffer). A 96 well HT dialysis plate is assembled so that cach
well is divided in two by a semi-permeable cellulose membrane. The buffer solution is added to
one side of the membrane and the plasma solution to the other side; incubations are then con-
ducted at 37°C over 2 hr in triplicate. The cells are subsequently emptied, and the solutions for
cach batch of compounds are combined into two groups (plasma-free and plasma-containing)
and plasma-containing solutions (7 points). The fraction unbound value for the compound is

calculated.
Example 908: hERG channel blockage

Formula I compounds are evaluated for ability to modulate rubidium efflux from HEK-294 cells
stably expressing hERG potassium channels using established flux methodology. Cells are pre-
pared 1 medium containing RbCl, plated into 96-well plates and grown overnight to form mono-
layers. The efflux experiment 1s initiated by aspirating the media and washing cach well with 3 x
100 uL of pre-incubation buffer (containing low [K']) at RT. Following the final aspiration, 50
ul of working stock (2x) compound is added to cach well and incubated at RT for 10 min.
Stimulation buffer 50 pl (contamming high [K+1j is then added to cach well giving the final test
compound concentrations. Cell plates are then incubated at RT for a further 10 min. Supernatant
&0 uL from cach well is then transferred to cquivalent wells of a 96-well plate and analyzed via
atomic emission spectroscopy. The compound is sereened as 10 pt duplicate 1Csy curves, n=2,

from a top concentration of 100 pM.
Example 909: In Vivo Tumor Xenograft

Animals suitable for transgenic experiments can be obtained from standard commercial sources.
Groups of Taconic nude mice (were implanted subcutancously i the hind flank with MDA-
MB-361.1 (PI3K mutant) breast cancer cells. Mouse xenografts were dosed daily for 21 days
with drug or vehicle. Tumor sizes were recorded twice weekly over the course of the study.
Mouse body weights were also recorded twice weekly, and the mice were observed regularly.
Tumor volume was measured in two dimensions (length and width) using Ultra Cal-I'V calipers
{Model 34-10-111: Fred V. Fowler Co.. Inc.: Newton, MA) and analyzed using Excel v.11.2

(Microsoft Corporation; Redmond, WA). Tumor inhibition graphs were plotted using Kaleida-
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Graph, Version 3.6 (Synergy Software: Reading, PA). The tumor volume was calculated with

Animal body weights were measured using an Adventurera Pro AVE12 scale (Ohaus Corpora-
tion: Pine Brook, NJ). Graphs were generated using KaleidaGraph Version 3.6. Percent weight
change was calculated using formula: Group percent weight change = (1-(initial weight / new
weight)) x 100.

Mice whose tumor volume exceeded 2000 mm’ or whose hody weight loss was > 20% of their
starting weight were promptly cuthanized according w regulatory guidance.
The percent tumor growth inhibition (% INH) at the end of study (EOS) was calculated using
formula: % INH = 100 x (EOS mean volume of tumors in animals given vehicle — EOS mean
volume of tumors in animals given the drug)/EOS mean volume of tumors in animals given
vehicle.

Tumor incidence (T1) was determined based on the number of measurable tumors remaining in
cach group at the end of the study. A partial response (PR) was defined as a > 30% but < 100%
reduction in tumor volume, compared with the starting tumor volume, observed on any day of
the study. A complete response (CR) was defined as a 100% reduction in tumor volume, com-
pared with the initial tumor volume, observed on any day of the study. Data were analyzed and
p-values were determined using the Dunnett’s test with JMP statistical software, version 5.1.2
(SAS Institute: Cary, NC). Individual tumor volumes at end of study and mcan tumor volume

+ SEM values were calculated using JMP statistical software, version 5.1.2. Body weight data

were graphed based on the mean percentage of change from initial body weights + SEM.
Example 910: phospho AKT induction assay

In a 6-well tissue culture plate cells were seeded at 5 x 107 cells per well overnight. Cells were
treated with an ECgg of the Formula T compound. Following treatment. cells were washed once
with cold PBS and lysed in 1X Cell Extraction Buffer from Biosource (Carlsbad, CA) supple-
mented with protease inhibitors (Roche. Mannheim, Germany), 1 mM PMSF, and Phosphatase
Inhibitor Cocktails 1 and 2 from Sigma (St. Louis, MO). Determination of protein concentration
was performed using the Pierce BCA Protein Assav Kit (Rockford, IL). Levels of pAkt (Ser®™)
and total Akt were assessed using bead kits from Biosource (Carlsbad, CA) and the Luminex

Bio-Plex system (Bio-Rad. Hercules. CA).

The words “comprise.” “comprising,” “include,” “including.” and “includes™ when used in this

specification and in the following claims are intended to specify the presence of stated features,
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mtegers, components, or steps, but they do not preclude the presence or addition of one or more

other features, integers, components, steps, or groups thereof.



1. A compound having the structure:
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Claims





